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Blgnan   Car,   sport  model,   desc.    (ills.)...   9H 

I '-ills  -See    laws — 

H'akeslee    Washer    (ills.)     760 

Blanchard,    Donald — 

Storage    battery    equl] ml    important 

design    problem    1281 

Blekre  Tire  &   Rubber  Co.,  in  production 

'■n    high   grade   tire 197 

Ilium,     wm  .     "Speclflcal  inn    "i    •  lei  1 1  ■■ 

plating  for  auto  Industry"    1289 

1  ..,,1 11 
Adjustable   and    folding    seats   us,  .1   on 

Eng'ish    cars    (ills  ) 502 

All-steel    truck    body    (Ills. 1 267 

Bod}      designs      seen      in      1:121      models 
(ills  )      652 


Body  makers  discuss  needs  of  industry  139S 

British   body   work    464 

Current    and    early    bodv-designs    com- 
pared   (ills.)    808 

Dashes     and     body     panels     of     metal 

covered   veneer    1056 

Design   problems   in   new   semi-Victoria 

touring  tops    847 

Elbow      line      of      European      car-body 

design    (ills.)    555 

Elevating  dump  body   i  ills.  >    608 

Passenger   car    body    designs   at    X.    Y. 

show    (ills.)     SI 

Roadster   body  and  design 1001 

Some  examples  of  passenger  car  bodies 

in    Germany    897 

Bollstrom    Front    Wheel   Drive,    described 

(ills.)      546 

Bonnet    Lock— See   Ideal   Brass  Wks 1367 

Book  Reviews — 

"Auto    Elect.    Systems,"     by    D.     Penn 

Moreton    713 

"Automobile      Headlighting      Specifica- 
tions'*        887 

"Automotive  Ignition   Systems" 283 

"Cams.      Elementarv     and     Advanced" 

(by    Prof.    Furman)    641 

"Carburetion.  in  Theory  and  Practice." 

by   Brewer,    etc 231 

"Employment     Methods,"     by     Nathan 

Shefferman    30 

"Gasoline     and     other     Motor     Fuels," 

(by  Ellis  &  Meigs)    1431 

"Handbook  of  Aircraft  Engineering"  707 
"How  to  Keep  Invention  Records"....  159 
"Labor       Maintenance,"        by        David 

Bloomfield    30 

"Modern    Methods  of  Ford   Repairing." 

bv   Pile    23 

The  "Modern  Motor-Truck"   by  Page.. 1099 

N.  A.  C.  C.  issues  tax  booklet 1360 

New    air-service    publications    ready...   923 
Pag£.  "Modern  Auto  Design,  Construc- 
tion   and    Repair"    1056 

"Pyrometric  Practice"    (paper  No.  170) 

ready     1293 

S.  A.  E.  handbook  ready  (Vol.  II 944 

"Solders    for    Aluminum,"    circular   No. 

78,    by   Bureau   of   Standards 1416 

Specification      of      British      commercial 

vehicles     671 

"Structural     analysis     and     design     of 

airplanes"    618 

Tech.     report     of    advisory    committee 

for  aeronautics  Vol.    I   readv 1011 

"Trade   Assns.,"    by   E.    H.   Taylor 455 

Training    Industrial    Workers,    by    Rov 

Willmarth    31 

"Welding  and    Electric   Welding" 869 

Borel    Pursuit    Airplane,    desc,    (French) 

(ills.)    209 

Borg  &    Beck  Clutch,   described    (ills.) ..  .1116 
Bourdon.      M.      W.,      British      production 

methods    show    improvement 24 

British    bus    type    "S"    fully    described 

(ills.)    743 

"British  light  car  becomes  increasingly 

popular"     647 

Britisli    marine    engine   practice 3S2 

British    motorcycle    practice 37u 

British   tractor   practice   in   1921 362 

"Cast   aluminum   instrument    boards   in 

wider   use"    259 

Closer      observation      in      1921      British 

tractor   trials    766 

Design    tendencies    in    1921    British    ear 

chassis    322 

Elbow    lines    of    European    car    design 

(ills.)    555 

Engineering  features  of  English  motor- 

cyclea    1376 

Examples     of      European      practice      in 

three    and    four-point    suspension ....  1419 
Future   development   of  the  motorcycle 

in    England    (ills.i 812 

'hi.    .  samiilr  of   British   light  ear  prac- 
tice   (the    "Standard"i    car    (ills.)....    950 
Phoenix   chassis  desc.    (  Kng. )    (ills.)....   701 

Seat    design   on    Kng.   cars 503 

Sizaire      Berwick      chassis      description 

til's.)    203 

St.,]    spoked    and    disk    wheels    popular 

on   Britisli  cars   (Ills.)   18 

Tendencies  in  British  truck  design....  354 
Three      poet-war      Wolseley       chassis 

described    i  ills  |    20 

Vauxhall  car  description   (ills) 254 

Bower    Holler    Bearing    Co.,     profit     for 

year    242 

Bowser  &    Co,   S.   P 194.   283 

Bradley,    W.    K  .    Belgian   show,   descrip- 
tions  Of   cars    (ills,  i 
Delage  sport-type  car  desc,    (Ills.).. 
French    Grand    Prix    fuel    test    records  1364 

French    semi-Diesel   competition 127:: 

Renault    Wheel   tractor  desc.   (ills.)....  1417 
Why  the   French  auto-productlon   pro- 
gram   failed    689 

Br;  &        Qerster  --  "Engineering 

analysis     of      European      four-wheel 

brakes"     1267 

Intake     manifold     practice     In     Europe 

til's,  i     L370 

Brake    Linings    Testing     \t  •■  him      Motoi 

Transport    corp,    to   develop 142 

Brakes — 

Better  brake     needed   (Edit.) 572 

Braki    lining     pi  i   Heal  Ion   data 1255 
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Bureau    of    Standards   confer   on    brake 

linings     1130 

A  change  in  brake  practice S4 

Engineering      analysis      of      European 

four-wheel  brakes   1267 

Four-wheel      brakes      not      too      severe 

(by  A.   Rost)    1441 

Friction   metal  for  brake  linings 153 

Transmission    brakes    467 

Transmission    brakes    (Clayden) 231 

Brazil — Keen  on  fines   39 

Brewster  &   Co.   makes  big  cut 1233 

Bridgeport    Motor    Truck     Co.,     receiver 

named    635 

Briggs.    C.   A. — 

Preventing      and      controlling      factory 

fires    565 

Breakdowns — Cause    of    roadside    break- 
downs        771 

Brewer's.     R.     W.    A..    Manifold     patents 

desc.   (ills.)    846 

Briscoe      Motors      Co.      schedules      12.000 

for    1921    477 

Production 534 

Earl   head   of    733,    783,    832 

Briton      Motor     Co..      (Eng.)      overcomes 

financial    difficulties    100 

Brown,      F.      D.,      succeeds      Dunbar     as 

Clydesdale    president    244 

Brown-Lipe    Gear    Co. — A     new    gearset 

known  as  model  55   (ills.) 1108 

Browning  Process,    to  prevent  rust 556 

Brush       Cleaner — wire       brush       cleaner. 

made    by    Ingersoll-Rand    (ills.) 1369 

Buckwalter,    on    hub    and    wheel    stand- 
ards     1220 

Buick    Co. — 75    Buick    purchasers   join    in 

drive-away    780.    885 

Cuts  prices  (chart)    ...11S5,   134.S.   1400,   1451 

Bulgaria  favors  the   tractor 967 

Bull.     A.     A. — "Cast     iron    for    camshaft 

bearings"     1341 

Bumper      Patents — Bought       bv      Amer. 

Chain    Co 1030 

Bureau       of       Foreign       and       Domestic 
Commerce — 
Standardization    aim    to    be    important 

one    625 

Statistical     division    to    undergo    com- 
plete   change    625 

Wi'l      seek      enactment      of      favorable 

bills     625 

Bureau     of     Mines — Bain     re-elected     by 

President    Harding    876 

Bureau      of      Standards — Annual      report 

shows  extent  of  automotive  research  178 

Airplane   engine   tests   at    (ref.   to) 1197 

Class    Journal    editors    visit    Standards 

bureau     889 

Confer   on    brake    linings 1130 

Data    on    Circular    No.    S9,    by    C.    E. 

Waters    220 

Govt,  suggests  new  tire  standards S76 

Hard    copper    1095 

Much     useful    research     of    automotive 

interest  at  Bureau  of  Standards 750 

Silsbee    &    Dempsev   tests   of   cause   of 
crackling     of     rubber     insu'ation     on 

ignition    cables    799 

Tests  on  special   blended  fuels 873 

Burton,  President,  of  Mich.  Univ..  speech 

on    highway    education 491 

C.  R.  I.  &  P.  R.  R.  files  protest  against 

bus  use  of  highways   1086 

De    Dion    6    wheel    bus    used    in    Paris 

(ills.)      923 

Ga.    bus    lines    supplant    trains 990 

R.   R.    concedes   passengers    to   buses.        289 
"S"     type    British    bus    fullv    described 

tills.)      742 

Suggestion    to    bus    builders 971 

Byars,    E.,    to   build   new    tractor 879 
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''.    G     Spring  Co 97.    632,    827 

Cadillac   Motor   Car   Co 

782.   876.   917.    1189,    1406 
Cadillac      Motor     Car      Co.,      continuous 

motion  enameling  equipment   Clls.)..   917 
Cameron     Motors    Corp.     taken     over    by 

Liberty    '.     49 

Canada— Excise     tax     refund    sought     in 

Canada    41 

Auto  industry  in  Canada  (statistics)...  896 

Canada's  recent   lighting   laws 102 

Canada    tax   finds  favor  of  dealers 1127 

Cars  and  trucks  in   use 399 

Plans   split    on    excise   refund 189 

i  ';n  1  tescrlptlons — 

"Ambassador"  car  mad.-  by  Cab  Co....  139 

Austr.i'ian    car    made    at    Svdn.  \ 616 

Average   life   of  cars 589 

Bignan   car,   sport   model   tills. 1 on 

Delage  sport   car  desc.   tills.) 802 

Enfield     Allday     t  British)     light     car, 

tills.)     647 

1  (elne-Velox,    12    e\  Under,    high    priced 

car   (ills.)    170 

Lexington    Model     "T"    car    fuiu     dt 

scribed,   with  Ansted  engine 4 

Mnller  light   car  description    tills.) 1115 

'  ildsmobile,    model    17.   desc  .    (ills.) 642 

Phoenix    chassis    desc-ic.,)    (|.-n..  ) 701 

Rolll     Royce     mechanical     chassis     fea- 
ture   desc,     (Ills.)     595 


Sizaire-Berwick         chassis        described 

•ills.)    20S 

Standard   light   car  desc.    (ills.) 950 

Sunbeam      car     used      in     Indianapolis 

race    (ills.)     1011 

Vauxhall.    ears   described    tils.) 254 

Photo    of   coach    541 

Washington-6    air-cooled    car    designed     40 

Wolseley    post-war    chassis    desc 20 

Car  Wear — see   "Life"  of  car — 

Sales    charts     based     on     average     life 

of  a  vehicle    1 4:(i". 

Tire  pressures  as  affecting  car  life 971 

Carbo    Steel    Products    Co..    new    device 
for      use      in      shipping      automobiles 

(ills.) 71 

Carburetion,  new  book  on 231 

Carburetor  tests  for  fuel  economy 855 

Ensign    carburetor    model    (ills.) 1367 

Kjellberg     Kerosene     carburetor     dem- 
onstrated   here    141K 

La  Fehr  floatless  carburetor  desc.  (ills.)   843 

Winters   flexible   choke  valve    (ills.) 141S 

Zenith      Carburetor      Co.'s      apparatus 

used   by,    (ills.)    958 

Carpenter.     R.     E.,     to     head     Hartford 

Parts  Co 737 

Carpenter.    S.    H.,    made   Atlas   Pres 1089 

J.   I.    Case   Threshing   Machine   Co.,    con- 
tingency reserves   reduce   surplus....   684 
Casinghead      Gas      Tests  —  Motor      Cars 

equipped    for    1045 

Cassidy  Co.,  E.  A.,  a  battery  meter  prod- 
uct of   (ills.)    999 

Cell-O-Meter— A  battery  meter  (ills.) 999 

Census — N.    A.    C.    C.    indorses    a    truck 

census  as  an  aid   to  selling 94 

Ceylon    Motor    Exhibit— Shows    light    car 

trend    784 

Chalmers    car — see    Maxwell    Co.— prices 

drop    H85 

Champion.    Albert — elected    head    of    Old 

Timers'    Club     300 

Chandler  Motor   Car   Co 586 

Sales  gain— net   profits  fall  off 634 

To   finance   dealers    134s 

Charts — Chart  of  Winter  cranking  torque     2S 
Chart   showing    where    the    federal    tax 

money    goes    7>n 

Congressional   Record  of  March    4.    192]   794 
Foreign    import    duties   on    Amer.    auto 

products     S68 

Sales   charts,   based  on   average   life   of 

vehicle     1436 

Steel  chart  for  engine  mfg 128 

Zenith     horse-power    correction     align- 
ment  chart    1435 

Chase.       Herbert — "Clutches.       transmis- 
sions and   universal   joints" 79 

Amer.     and     Eng.     practice     in     clutch 

design    1302 

The  business  session  of  S.  A.  E.  meet- 
ing        117 

"Clutches"    (paper    at    S.    A.    E.    meet- 
ing)      1151 

Commercial    aviation    session    at    S.    A. 

E.    meeting    107 

Design     tendencies    in     1921     passenger 

car  chassis    309 

Moller   light    car    described    (ills.) 1415 

Much     useful    automotive    research     in 

progress  at  Bureau  of  Standards 75(1 

Progress    in    fuel    matters 101 

Some    production    problems    which    in- 
fluence design    1259 

Trend    in    1921    truck   design 335 

Where    are    we    getting    in    efforts    to 

solve  the   fuel  problem?    1241 

Chase     Track— Equipped    on     Ford     run- 
about   (ills.)    970 

Chevrolet      Motor      Co.      reduces      prices 

677,    1027.    1079.    112s.    1189,    lis.',.    1229 

('bile   seeks   funds   for   road   work 529 

Chilton   flexible   universal  joint    (ills.)....    161 

China— Tientsin    as    a    car    market    615,    101S 

Chinese     famine     is    a     boost     to    auto 

trade    236,    1018 

Develops    car    lines iin'.t 

China    Dealers    Assn.    formed 73ti 

Choke-Valve — see    Winters    choke    valve 

(ills.)    141S 

Christensen,   K.  W.— Copenhagen  exhibit 

of  Amer.   cars    I  ills. ) 230 

Chryst.       W.       A. — "Increasing       bat 

life"    '.1338 

Citizens     Loan     &     Trust     Co.— Receiver 

for    Revere    "m; 

Citroen   cuts   price   to  absorb   taxes :,sl 

Clark.     A'.     E. — "Air     transportation     and 

the   business  man"    1  ],",:; 

Clark -Turner     Piston     Co.      makes     new 

piston     )ts7 

Clayden,     A.     1..     Relation    of    size    and 

power   to  airplane  speed 181 

Aircraft  engineering  ahead  of  business 

phases    134] 

Methods  of  cooling  airplane   engines ...  1292 

Wright's   new   ail -engine   desc 151 

Clerk.   Sir   Dugald — "Cylinder   Actions   in 

Has  ami   Petrol   Engines" 1142 

'  Cleveland    \uto  Co.,  re-elects  officers   .       636 
Clifton.     Col.     ('lias.,     dines    N.     A.    C.    C. 

directors      i  ' 

("Intel,,. s   —  Transmissions       and        1 

discussed 70 

"Amer.      &      Eng.      practice      in      clutch 

design"    13112 

Borg    &    Beck    clutch    desc.    (Ills.) 1116 
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Hubbard    Oil   Clutcb    (ills.) 1212 

See  H.   Chase's  paper  on  clutches  lead 

at  S.  A.   E.  meeting 1151 

Clydesdale      Motor      Truck      Co.— Brown 

succeeds   Dunbar  as   president 244 

Coats    Machine    Co..    develop    steam    car 

to   sell   at    91,000 10SS 

Cob'.eigh.   H.   R..   talks  to  service  men....     96 
Cohen.    Jacques,     says:     "Wall    St.     sees 

good  normal  year"    94 

Cole.     A.     B. — "What     you     mav     expect 

from    foreign    advertising" 1216 

Cole    Motor   Co..   produce   movie   to   show 

gasoline  engine  development 469 

Coleman     Tractor     Co..     taken     over     by 

Farmers  Mfg.   Co 931 

Collins.    R.    H 876.    931 

Covins  Motor  Car  Co..  to  build  new  high 

grade    car    983.    1027,    10S8 

Columbia   Body  Co.,   buys  new  plant 627 

Columbiana   Rubber  &  Tire  Co.,   receiver 

asked      476 

Combustion    Session,    of    S.    A.    E.    meet- 
ing      1142 

"Cylinder    action     in     gas     and     petrol 

engines"  by  Clerk    1142 

"Flame"  by   French    1142 

Turbulence      in     theory     and      practice 

by  Horning   1142 

Comet     Automobile     Co..     resumes     pro- 
duction     137,    832,    931 

Commerce      Motor      Truck      Co.,       price 

guaranteed    1348 

Commercial  Air  Pilot's  Assn..  formed 990 

Commercial      Investment      Trust.      Com- 

monwealth   bought   by 1231 

Commonwealth    Finance    Corp..    directors 

re-elected    198,    1231 

Compression  Ratio,  effect  of  on  economy 

(ills.)    162 

Increased    compression    ratios 1339 

Concrete — See  roads — 

Condensite     Celoron,     non-metallic     gear 

matt-rial     921 

Continental    Motors 196.    475.    678 

Continental     4:4%x5     in.     truck     engine, 

desc.    (ills,  i    1196 

Cooke,    R.    T„    designer  of   a   shock  com- 
pensator   (ills.)    646 

Cooper    Research    Co.'s    new    high-speed 

cutting  tool  alloy   25 

W.  ii    Cooper  Co.,   (Cleve.)  alleged  unjust 

profits  in  Templar  Motors 46 

Cooperite,    new    high    speed    cutting    tool 

alloy     25 

Cost   Accounting   Methods — 

Accurate     methods     of     keeping     stock 

records    125 

"A     budget    control     system     which     is 

producing   results"    269 

Cost   accounting  as  a    basis    for  selling 

cars     151 

Chamber    proposes    changes     in     over- 
head         682 

Distributing    overhead    expense    by    the 

machine  hour  rate  method 172 

Horse-tractor  work  cost   report 1413 

Statistics,    necessary  and    unnecessary  1073 
Cotta  Transmission  Co.,   Rockford  to  aid 

Cotta    45.   138.   298.   1405 

Coupling — All     metal     flexible     universal 

coupling    (ills.)     71 

Cotton — Acreage     reduced 1180 

Cotton    States   Rubber    Mfg.    Co.,    formed   197 
Cowan,       type      A.      transvevor      trailer- 
attachment    (ills.)    131 

Crating    and     Packing,     new     device     for 

shipping  autos  (ills.)    71 

Graphic  export  crating  lesson 616 

Crockett,  C.   w.  and  c    H..   reflector  for 

controlling    glare,    desc.     (ills.) 1199 

Crossland   Steam   Motive   Corp.,    to   build 

new  steam  car 935 

Crowell.  W.  D..  2-glass  sash  windshield  500 
Croyer  Motors  Co..  builds  new  plant....  578 
Cuba — Ports    tied    up   and    exporters   are 

w.i  rned    195 

Cuban     sales     to     open     in     coming     6 

months     1351 

Curran-D.troit      Radiator     Co..      Murray 

eds    I  'urran    186 

Curtiss      Aeroplane      &      Motor     Corp. — 

"Future  of  airplane  mfg."   1171 

Cylinder    Block    Construction,     story     of 

Ansted  Co.'s  production  of   (ills.)....     72 


D 

Dalton-Elltott  Co.— Dies.!  agents  named  1 1  s7 
Dart  Truck  &  Tractor  Corp..  in  receiver- 
ship      1178 

Davis  Mot.,r  Car  Co..  prices  reduced 

17.    1!  ' 
Daytoii     Automotive     Wheel     Co. — Lam- 
inated  wood   disk  wheel   

Dayton-Wright   Co.,   maker  of  new   type 

air-wing    1353 

Dealer    Contracts,    discussed    ;it    Georgia 

meeting     

1  <■  all  1  iii.  cts    Bee    "Merchandising" 

card — 
•lie      crime     against      tlo-     small      town 

dealer    7iu 

Is  tb.-  dealer  an  Important   cog  in   thi 

"     7l."> 

Opportunities     for     dealers     visualized 
in    exhibit    .-,71 
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The   spirit    behind    the   dealer   contract  1021 
DeCon,     J.     W. — "Thoroughly     interested 

workers"    1342 

De    Dion    Bus— Used    in    Paris    (ills.) 923 

Delage,   sporting   type   car.    desc.    (ills.)..   802 
Delco  automatic  generator  cut  out.  desc. 

(ills.)    494,    1456 

Denby,    Edw-in,    Sec.    of    Navy    a    leader 

in    auto    trade    532 

Denby      Truck      Co. — Creditors      act      on 

company's    future    1452 

Denmark — Motor    vehicles    in    1416 

DePischoff  -  Avionette       (French)       desc. 

(ills.)      210 

Design — 

Adjustable    and    folding    seats    used    on 

English  cars    (ills.)    502 

Advantages  of  contact   with  vehicle   in 

road  use   1251 

All-steel   truck-body   (ills.) 267 

Analysis   chart   of   1921   design   tenden- 
cies  in   passenger  cars'   chassis 309 

Belgian    show's    engine    designs    (ills.)     65 

Body,    new    methods    1261 

Body    style    suggestions    for    buses    for 

school  use    580 

British     light     car     design     "standard" 

description    (ills.)     952 

British   motorcycle  design 370 

British   tractor  practise  in   1921 362 

Car  design  lowers  insurance  rates 630 

Cast       aluminum       instrument       board 

design    259 

Chassis    design    discussed    at    S.    A.    E. 

meeting     103 

Clutch    design,    Amer.    and    Eng.    prac- 
tices  in    1302 

Current   and    early    body   designs   com- 
pared   (ills.)    SOS 

Design    improvements   suggested 1329 

Designs   of   new   trucks   seen   at    .V    Y. 

truck  show    119 

Design   problems  in   new  semi-Victoria 

touring    top    847 

Elimination    of    throttling    under    light 

loads     1327 

Engineer's  work  related  to  human  ele- 
ment      1255 

European    body    designs,     top    edge    or 

elbow  lines  discussed   (ills.) 555 

Human   element   in 1254 

Improving  truck  design 1330 

Lafayette     chassis'      weight     of     com- 
ponents        614 

Marine   engine    (British)   design 382 

Mechanical     requirements     for     trailer 

progress  ( ills. )   261 

A     new     method     of     auto-bodv     sus- 
pension     1261 

1921    design    tendencies    in    British    car 

chassis     322 

Passenger    car    body    design    at    N.    Y. 

show     si 

Percentage   of   various   design    features  352 

Problems   in   marine   motor  design 1294 

Production    problems    affecting,    within 

the   plant    1259 

Outside   the   plant    1256 

Psychological     aspect      of     prospective 

buyer  on  car's  design 547 

Refinements    in    body    design    seen    in 

1921   models   ( ills. )    652 

Refinements     in     chassis     construction 

(ills.)    78 

Refinements    in    engine    design 1328 

Roadster  body  design   (ills.) 1001 

Road   use,   effect  on   design 1251 

Rolls-Royce     chassis     mechanical     fea- 
tures   (ills.)     595 

Some  examples   of  passenger  car   body 

design   in  Germany    (ills.) 897 

Some       production       problems       which 

influence    design     12:"i9 

Spring  top  design    (ills.) 601 

Suggestions    to    bus    builders 971 

Talcing     advantage     of     other     man's 

knowledge    1257 

Tendencies   in   British   truck  design 354 

Three      is      a      crowd      in      rear      seat 

1  body   design)    1336 

Three    point    chassis    mounting   feature 

of  new  service  truck    204 

Tractor   design   trend   for  1921   models  355 
Trend   of  airplane   design    (Amer.   and 

foreign    types)    (ills.  I 361 

Trend   in   1921   truck  design 334 

Trend   of   passenger-car  design 1328 

Types    of   Instrument    boards    used   on 

British    chassis     (ills.  1 260 

Weak      .lorn, tits     of      present      tractor 

design    1337 

Detroit     Pressed    Steel     Co.,     bought    by 

Hydraulic    Steel   Co 1357 

Detroit       Weatherproof      llodv      Co. 

_,   ,   „  1036,    1184,    1151 

1  'nil    '  omp.-iraloi      Ames    dial    comparator 

(ills.i     nil 

Diamant     Tool    &     Mfg.     Co.— Wants     a 

nor  corrosive  hard  metal   1221 

iii  i   n  on,       11.       C      "Refinements       In 

engine  design"    1328 

Dickinson.   F      "An  experience  In  foreign 

idvertlslng"    1 1  h 

Dickinson,       Sparrow       &       Wales  —  "An 
analysis    of    elements    which    govern 
.into     fu.-i     econom)  "      Pt,      II      1 
1     ■  card   for   I't.   I.)    .  1  12] 


Dierfeld    (Benno.   R.) — 

Germany's    auto    exports 997 

Present  status  of  German   auto   indus- 
try            412 

Some     .  xainples    of     modern     passenger 

^.„ear    bodies    designed    in    Germany 897 

Differential,      the      Nogrady      differential 

described    (ills.)    896 

Dinlocker    &     Wainright— "Idleness    and 

its  relation   to   industry"    11112 

Dixon.  H.  B. — "Researches  on  alcohol  as 
a  fuel  for  internal  combustion  en- 
gine"      ..[j 

Dodge    (H.   E.)    95,    96    i47i 

5So.   628.   676.  S35.   SS9.   933.   1136.   1233     14"48 

Dorris     G.    P.— "Manifold    development"  114S 

Dort  Motor  Car  Co.— Poxson  on  "Ser- 
vice"  with   the  car    919 

Drawing   Board    Attachment— Eliminated 

the   T  square 600 

Driggs  Ordnance  &  Mfg.  Corp.— Car- 
near  mfg.  stage    1402 

Drills,     developing    a    magnetic    test    for 

twist    drills    059 

Drop   Porgings— See    materials— 

DuBarre    (Robt.    J.)    dies 935 

Duesenberg   Motors    Corp.— Sues    on    war 

work     191      1JS7 

Quits  racing,   to  build   stock" cars'. ...'.  .1360 

Dump      Bodies— elevating      dump      bodv 

mfg.   by  Federal  Co 60S 

"Dumping"  Trucks  see  "Army  Trucks  " 
also  see  "Slough  Trading  Co."  and 
also    "Truck    Co.    of  Amer."— 

Dunkirk     Axles — 2    models.     "F-20"     and 

"R-20"    desc.    (ills.) 492 

Dunlop     Rubber    Co.     (Eng.)     overcomes 

difficulties    100     ^92 

Buffalo  interests  aid  co ..'.'.'.       '    532 

Dunlop      Co..      wire      wheels      with      bolt 

attachment    1105 

Dunlop    Rubber    Co.,    to    finance    self   39,"   627 
Suspends    96.    100,   292.    430,    1407 

Dunn   (H.  H.)  "Why  Southern  ports  can- 

not    compete     for    export    shipments  969 

Duplex   Storage   Battery  Co.,   names  new 

officers     248 

Duplex  Truck  Co.,  surplus  $249,276 for- 
year    <i<,     ]^s 

Du   Pont    De   Neumours   &   Co. 

„     .       '  196.   626.  981.  987.   1079 

Dura  Mechanical   Hardware   Co.,   window 

regulator    (3    types)    (ills.) 161 

Durant    Motors.   Inc.. 

136.    186.    237,    583,    626.    726,    783,    876 
1040.  10S3.  1135.  122S,  1353,   1354.  1402,  1449 

Dynamometers — 

A    British    traction    dynamometer 268 

A     variable     speed     fan     dynamometer 

_      (ills.)      650 

Dyneto     Electric     Corp.— Creditors     seek 

plan    for   refinancing    1137 

E 

Earl    (C.   A.)    733,   832 

Eastern  Retail  Implement  and  Vehicle 
Dealers      Assn..       deny       price-fixing 

charge     297 

Edge      Act.     Corp..     to     finance  '  foreign 

_,,    trade 464 

Eisemann     Magneto     Corp.,     consolidates 

with   Recording  &   Computing  Co 196 

Electric   Trucks— T.    E.    C.    electric   truck 

for  street   use,   desc.    (ills.) 692 

Electric   Welding— See  Book  Review— 

Electroplating— Specifications    of 12S9 

Elgin  Motor  Car  Corp.,  prices  reduced. .  .1185 
Elwood     Tractor    Co..     formed     to    build 

new   tractor    143 

Emerson -Bran  tlngham  Co..  passes  divi- 
dend           44 

drop    in    earnings 436 

Empire    Tire    &    Rubber    Co.,     receivers 

named   for   737 

Enfield     Allday.     British    light    ear.  'desc'. 

„      !'"*•».    647 

Engineering   Research — 

Examples      of      European      practice      in 

3   and    1    point   suspension 1419 

Harvard     Engineering    School    to    study 

mfg.  oi   oxygen    546 

Plan  to  center  auto  research   in   S.   A. 

E   committee    490 

Engineering   subjects     "The    engine'e'r'as 

a  citizen."   (Edit.)    34 

Engineers    and    commercial    training...   763 
The  engineer  as  a  partner  In   business 

(Edit.)     85 

How  to  apply  trucks  and  trailers  under 

given   load   and  road  conditions 654 

Iowa    engineers    meet    880 

Maag    system    of    gear    grinding    and 

gear  Inspection    1  |:;n 

Running     balance     and     uniformity     of 
cam     shaft     effort     In     8-cylinder    60 

degree  Vee  engines  1427 

Tracking      and       steering      ,,f      trailers 
analyzed  by  graphic  method,   PI     1 

,.'''     "    1008 

Engines — 

A  bell      engine,       (high      speed      engine) 

(ills.)      157 

\<  '      engine    description     1  ills  ) 1  lux 

Aluminum  motorcycle  engine 

Au   ted      engine      used      in      Lexington 

model    T     (Ills.)     J 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


Beck     overhead     valve     engine     desc. 

(ills.)    b4 

Belgian  show  engine  designs  described 

(ills.)    ■• W'-i"     64 

Car      makers      increase      demand      lor 

engines     ■ :  ■  •   6"s 

Continental     4-4*4x5     in     truck     engine 

(ills.)     : ....1196 

D'Aoust   three-litre  semi-racing  engine 

(ills.)    • ;.•••     b0 

New    Delage    overhead    valve    sporting 

type   engine    ;iii.\'l ?5j 

Diesel  engine  double  piston   (Edit.)....    184 
Diesel     type     engine,      single     cylinder 

(German)    (ills.)    5»i 

Du  Pont  engine  (ills.) =•> 

Eng.    Hotchkiss    power-p.ant    (ills.)....   b49 
Engines     at     N.     Y.     show     described 

(ills.)     ■•••. :•     bi 

Engine    production    grows    6    times    in 

5  years    -, 

Fergus  engine    (ills.)    ... gj 

French    semi-Diesel    competition 12i.i 

Orav-Beall   engine   desc.    (ills.) o9t 

Gray  rotary   disk  valve   in   Ace  engine 

(ills  \  liya 

Highway"    (3%x5      in.)       four-cylinder 

engine   desc.    (ills.)    • '»" 

Hinkley     overhead     valve     engine     and 

governor   (ills.)    1-- 

Lagonda   4   cylinder  engine   (ills.) 648 

Lexington   engine    production    story i- 

Means    of    materially    increasing    Ther- 

mal  efficiency   (ills.)    45b 

Metallurgique   engine  desc.    (ills.) bo 

Midwest   truck   engine    (ills.) -'_'} 

National  engine  (ills.) ■  ■      Da 

Nedoma-Najder        air-cooled         engine 

(ills.) -J9 

Packard   engine   design    (ills.) »;> 

Phoenix   engine,    desc.    (ills.) o»» 

Northwav   engine    (ills.) go 

Pierce-Arrow    engine    (ills.) »* 

Proper   method    of    measuring    starting 

torque    of    engines ■  •  ••  ■     -s 

Ransie   big   6.    250  hp.   engine,    used   by 

Martin   Aircraft  Co jl 

Roamer   engine    (ills.) •■     aS 

Rushmore's     method     of     cooling     auto 

engines    (ills.)    n"" 

See  also  air-engines — 
See  also  marine  engines — 
See  also  tractor-engine  exports — 
See    stock-engines    for    car.    truck    and 
tractors,    1921    specifications..........    388 

Spring  4-cylinder  engine  desc.   (ills.)...   -t'Ji 
Stearns      4-cylinder       tractor-engine— 

data  on •  •  •  • oS* 

Steel  chart  for  engine  manufacture 128 

Steven's   rotary   valve  engine ... . 1«8 

Supreme  engine  model  S-4   (ills.) i«»» 

Truck-engine    efficiency    .......1330 

Turmo  model  H  engine,   desc.    (ills.)...   800 

Van  Blerck  truck  engine 122 

Vauxhall    engine,    desc.    (ills.) 2o4 

Who  has  highest  type  4-cylinder  motor 

engine?     -  •  ■  •  -HI' 

Wright       (aeronautic)       engine       desc. 

(Model    E-2)    (ills.)     ••■•   154 

Z-crank      engines      and       swash-plat.- 

(inclined     disk) 9(1 

Engine  Design — 

Clerk's    paper    on    cylinder    actions    in 

gas  and  gasoline  engines 1096 

Diesel-tvpe    engine    development 1106 

Laneia's  patent    for   decreasing  V-type 

engine's  width    973 

Engine  Tests — Instrument  for  measuring 

engine   clearance   volumes    207 

England  —  British     production     methods 

show   improvement    24 

British    apathy    losing   South    American 

mai  ket     ■■  -1350 

British  auto  companies  overcome  diffi- 
culties        lan 

British    automotive   statistics    821 

British   ear  imports  gain  in   April 1032 

British    companies    on    firmer    standing   Dt- 
Brttish    eni     prices    despite    guarantees  730 
British    factories    cut     prices    to    new 
'■vein     1-33 

British   govt,  assists  aviation 621 

British    labor    party's   method    of    pro- 

ced  ire    ' '0 

British    make    bid    for    Canadian    farm 

market     1350 

British    makers    try    trade    experiments  S3., 

British    motorcycle   registrations 1121 

I  Irll  i  th    regli  tral  lor    hi  avy 1032 

British   sales  show   1921   a   "light-car" 

%  ■  ■  fisi 

British   tractor  prospects 615 

I  rltlsh    (1920)    tractor  ti  lals     report   of 

ludges    •••••■         '"'" 

\      Britisher's     opinion     on     England  s 

re    (Hancock)    465 

Civil  aviatton  In  England 215 

competes   for  Japanese   sales 9X2 

I  hows  gain  in   tire  shipments....    192 

falling  off  heavily 1404 

Exchange  drop  baits  sabs  to  England   1350 

fall  of)   in   Eng.. .  .1230 

Future  motorcycle  deBign  In  England..  S12 

German  i  sports  to  England S3fi 

i-,i     Britain   motorcycle  rates  advanced  884 

\i   anlng   ol  Brltlsl I  strike 1072 

.,n  Bi  itisii  markets  784 
Royal   club's   fuel   economy   trials 1163 


Service   competition   in   England 821 

Sir    Fred.    Syke's    views    on    aircraft's 

future    •  •   706 

Soc.    of    Motor    Mfg.    and    Traders    (G. 
B.)    vote   sum    for   Institute   of   Auto 

Engineers     911 

Taxes  and  registrations  in    Eng 893 

Trade    disputes   in    England 10(3 

Traveling  service   tried  in  England....   24b 

Trucks  in   England 820 

Unemployment     a     vital     problem     in 

Great    Britain    519 

Unsold  ears  load  British  markets 244 

Ensign   Carburetor  Co.,   new  model 1367 

Essex  Motors  Co..   prices  down \11?i 

Exports — Auto    exports   statistics   of   1920     46 
African      gold     coast      in      market     for 

trucks    680 

Amer.   monopolize   Maltese  car  market  1236 
Appeal      made     by     National     Foreign 
Trade   Council    to    congress,    for   pro- 
motion of  foreign  trade 235 

Argentine   trade    1070 

Argentine's  use  of  spark  plugs 6b9 

Australia  tractor  future 6b9 

Autos    in    Japan 1218 

Belgian  exports  and  imports  for  1920...   970 

Belgium    export   statistics 581 

Billion    dollar    mark    passed    in    auto 

exports    39^ 

Brazil  rubber  exports  drops 14o5 

British   apathy  losing   South   American 

market    1350 

Bulgaria    conditions    favor    the    tractor  96 1 

Bur.    to    speed    export    statistics 1133 

Chinese     famine     is    a    boost    to    auto 

trade    1018 

Congress  considers  revision  of  tariff...  144 
Cuban  ports  tied  up,  exporters  warned  195 
Decrease    in    May    exports    below    May 

1920     1404 

Detailed  analysis  of  Holland  as  market 

for  Amer.   auto  products 1386 

Edge    Act    Corp.    proposes    to    finance 

foreign   trade    464 

Edge   would   speed   aid    to  export    bus- 
iness        ^87 

Eng.  exports  gain  as  imports  decline  68S 
England   shows  gain   in   tire   shipments  192 

Eng.    trade   falling  off 1404 

Excessive      insurance      hurts      foreign 

trade     139 

Exchange     drop    halts     sales     to    Eng- 
land    .'. 13o0 

Exports      and      imports      fall      off      in 

England    1236 

Exporting   methods   to   Mexico  are   im- 
proved      831 

Exports    of    cars    for    years    1907-1920 

inclusive     330 

Export  selling    472 

Export     shipments     continue     to     gain 

(Jan.)     534 

Export      specifications      of      American 

passenger   cars    332 

Feb.  exports  drop  to  40% 734 

Fiji   Islands,   good   market   for  cars 730 

Foreign    import   duties   on   Amer.    Auto 

products     •  ■    868 

Foreign    trade    gain    largest    in    his- 
tory       236 

French    auto    export    chart    from    1914- 

1920     320 

French  exports  gain  in  year 731 

Fuel  exports  ban  favored  in  Senate 92 

German    exports   to  England 836 

Germany    reveals    extent    of    automo- 
tive  exports    997 

Graphic    export-packing    lesson 6H1 

Holland's   auto  statistics 1193 

Important    factors    in    development    of 

foreign    trade    279 

An     importer's     experiences    with     ex- 
ported  Amer.   cars    767 

Importers    organize    in    Mexican     cap- 
ital       674 

Interesting    points    of    information    on 

foreign   trade    229 

In    motorcycle    trade,    foreign    trade    is 

major     616 

Italv    lifts    tariff   ban 986 

Italian    auto    exports    by    countries    for 

1911-1915     321 

Italian     exports     of    cars     and    trucks 

from   1910-1920   321 

Italy  increases  exports 430 

i.i  ii       shipments     were     one-third     of 

year   ago    287 

Dong    credits    greatest    need,    is    voice 

of  export  meeting   991 

Mexican      peace     big     in      car     oppor- 
tunities      1446 

Motor  vehicles  in   Denmark 1416 

N.    A     C.    C.    heads    show    possibilities 

of   foreign    trade   development 144 

Need  for  stability  Is  shown  by   Hoover  1084 

New    Zealand    problems 068 

Xmi  combatants       offer       strong      car 

in  lets     1131 

Norway   liars   passenger   ear   imports...    507 
Peru's  lack  of  service  cuts  car   u  agi    LI 
Poor    crops     prices    hurt     Porto    Rican 

market     1237 

Po  tagi    -"I   exDort  mail 230 

Program    for   foreign    trade   convention 

In    Cleveland     615 

Purposes    Of    the    foreign    trade    finance 
corp.    definitely    stated 1044 
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Red  Sea  district 669 

Rubber  Assn.  of  Amer.  to  have  export 
section     150 

See  also  Parts — exports 

See  Marine  engine  exports — 

See  motor  boat  exports — 

See   motorcycle   exports — 

See    tractor-engine    exports — 

Siberia  likely  to  have  big  future 
trade     195 

S.  A.  open  for  continued  sales 44 

Spare  parts  on   export  cars 29 

Spark  plug  markets 616 

Speakers  on  foreign  trade  listed,  with 
subjects   they   will    discuss 784 

Statistical   division    to    undergo    change  625 

Tide  in  export  trade  is  turning 918 

Tientsin,   China,   as  car  market 615 

Tractor    market    in    India 730 

Truck  exports  for  8  years  show  pro- 
gress       351 

United  Kingdom  exports  of  autos  and 
parts   from    1906-1920    320 

Why  southern  ports  cannot  compete 
for   export   shipments    969 

Would      liquidate      stocks      stored      in 

South   America    1231 

Exports      of      countries,      by      monthly 
charts — 

April  exports  by  countries,  with  tires 
( large  chart)    1389 

April  (small)  chart  of.  and  9  previous 
months,  auto  exports  and  parts  (no 
tires    or    engines)     1136 

Automotive  exports  for  May  and  10 
previous   months    1404 

Dec.  exports  chart  (by  countries)  of 
auto  and  tires   518 

Exports  of  autos.  plans,  trucks,  trac- 
tors, motorcycles,  and  engines  and 
parts  for  March  and  8  previous 
months,  also  for  Feb.  and  8  previous 
months    986 

Feb.  chart  by  countries  of  auto  and 
tire   exports    819 

Feb.  exports  of  tires  and  autos  by 
countries    (large    chart)    S19 

Jan.  export  chart  (with  tires)  by  coun- 
tries      717 

Jan.  small  chart  of  exports  by  coun- 
tries  (no  tires)    5S4 

March  exports  (large  chart  by  coun- 
tries)     1069 

Nov.    auto    and    tire    export    chart,    by 

countries    466 

November  exports  for  1920  and  11 
months  end  Nov.  30  (small  chart)....     45 


F.    W.    D.    Auto   Co S28,  1040 

Fargo     Tractor — Tests — rules 1368 

Farm      Lighting     Plants  —  Analysis      of 

Amer.    plants 393 

N.    I.    V.    A.    establishes    farm    power 

bureau    934 

Specifications  of  isolated  electric  power 
plants.     1921 395 

Farm    Subjects— If    you    are    planning    to 

sell    trucks    to    corn    belt    farmers....    130 

Farmers   discuss   unit   buying 1182 

55%   of  Penn.   farmers  own  cars 450 

Survey   shows   success   of   farmer    with 

tractor    866 

Texas   find   sales   improved    on    farms       881 

F  a  r  o  u  x.     Chas.  —  French    propaganda 

against   straight    side   tire 696 

Federal   Motor  Truck   Co. — Report  shows 

surplus 486,    60S.    6S5.    784,  1184 

Federal    Truck.    5-6    ton    model    full    de- 
scription   of — (ills.) 1194 

Feiker,  F.  M. — To  be  Hoover's  assistant  .1127 

Ferguson  &  Dawson — "Paper  on  measur- 
ing   surface    tension 1438 

Fergusson,  D. — "Three  is  a  crowd  in  rear 
seat"    : 1336 

Fescol   Process — For   restoration   of    worn 

machine    parts 1440 

Filter— See    Staynew    Filter    Co 206 

Fiat    Corp. — (Italy) 

776,    836,    977.    1026,    1082,    1187,    I  147 

Finland — Auto    vehicles    in 820 

Fire  Prevention — Factory  fire  prevention 

methods 565 

Firestone    Tire    &    Rubber   Co. — Business 

reaches    60<"r 627 

Cut    price 1033 

Fisher    Body    Corp. — Earnings    establish 

new    record 1356 

Fisk   Rubber  Co 631.    1033.    144S 

Flame     Characteristics — Their    effect     on 

combustion     1 100 

Flame    Propagation— Tests    at     Buret 

Standards    754 

Flexo    Transmission    (ills.) 1366 

Flugzeugmelsterel — Alrcrafl    cooling  sys- 
tem   data    In    new    handbooks 707 

Foote — Burt    multiple    spindle 758 

Ford   Co.   of  Canada— Resumes. 983.   1233  1358 

Ford   Green  Visor  Dens — Non-glare   bead 

lamps  (ills.) 1200 

Ford  Co.— 39,  44.  48,  99,  187.  199,  218,  243 
245,  425,  42S,  481.  4S5,  4S7.  580,  581,  624. 
074.  077.  683.  727.  774,  839,  sTs.  932,  934, 
936,  988,  10S5.  10S9.  112S.  1220.  1232.  1237. 
1362,  1354,  II"".  1405,  1462,  1460 
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Ford    Repairing    Methods — New    book    by 

H.    Pile 23 

Fordson    1X7,  935 

Foreign   Trade — See    "Export    News" 

Arabs    study    tractors 820 

Australia  looks  for  good  selling  season  1351 

Auto    vehicles    in    Finland 820 

British    auto    trade    statistics 821 

Experiences    in    foreign    auto   advertis- 
ing  Ills 

Foreign    trade    financing    trade     mkrs. 

progress    820 

Jugo-Slavia  has  2000  cars 1404 

N.   A.   C.   C.    foreign    trade   policy 821 

Service    competition    in    Britain 821 

Trucks    in    Eng 821 

Foreign    Trade  Convention — Convention's 

program    for   May   meeting   in  Cleve.   615 
Foreign    Trade    Finance    Corp. — Purposes 

definitely    stated 1044 

India  presents  field  for  rebuilt  engines. 1140 
Lack     of     roads     hurts     car     sales     in 

Formosa    1460 

Motor    vehicles    in    Denmark 1416 

Non-combatant     countries     are     strong 

car    markets 1131 

Peru   business   best   in  car  parts 1456 

Philippines  trucks  cut  R.  R.  earnings.  .1140 
Service   lack    in   Peru   cuts   car  usage.. 1140 
Foreign    Trade    Finance    Corp. — Adds    to 

foreign    trade    board    membership...   577 
Forest    City    Machine    &    Forge    Co. — Re- 
ceives   consent    to   sale   of    Co 5S3 

Forest  Fire    Patrol — Statistics   on   activi- 
ties    from    March     Field 359 

Forest   Products    Laboratory — Appropria- 
tion   increased 773 

Fort  Wayne  Tire  &  Rubber  Co., 

426,  482,  73:;,  1359 
Four-Wheel   Brakes — See   brakes 

Four  Wheel  Braking — Comments  on 1335 

Advantages    of 1336 

France — Gets  bill   to  squash  gas  tax 45 

Court  makes  Auto  Club  of  France  pay 

$2,000    damages    for    error 1239 

France  holds  used  car  fair 1087 

France  sells  parts — Plan  dumping  here  926 
France     to    clear    out     two     more     car 

camps    934 

French  exports  gain  in  year 731 

French  fuel  tests  to  be  held  at  Le  Mans  479 
French  oppose  auto-dumping  action.. 1026 
French  propaganda  against  the  straight 

side    tire 696 

French    reinforced    concrete    roads 1393 

French     tariff     bars     German -Austrian 

cars     836 

High  fuel  prices  hurt  French  trade...  6X0 
Improvement  slight  in  French  industry  292 
Mixed  fuel  exempted  from    French  gas 

tax     1460 

N<  ws    of   French   automobile    manufac- 
turers        194 

Speed   limits   lifted   on   French   roads     .1240 
Steel  tread  tires  pass  out  in  France.  ..1181 
Tractor  subsidies   proposed  by  French.   681 
Unemployment    light     in     French     fac- 
tories      836 

U.    S.    Army    trucks    sadly    depreciated 

in     France 576 

Why   the  French   auto  production    pro- 
gram   failed 689 

H.  H.  Franklin  Mfg.   Co.— Stocks  cleared 

90,   430,   575,    778,    787   878 

Franklin    Automobile    Co 42,   894,   1185 

Franzen — Adjustable  striking  plate  (ills.)   765 
French — (('.    A.  i    "Flame    characteristics 

and    their   influence   on   combustion".  1100 
"Flame" — Paper   at   S.   A.    E.    Combus- 
tion    Session ]  1  12 

Front-End    Drives-  Problems    in 1296 

Frontenac  Car — Wins    Indianapolis    race, 

with    Milton 1176 

Fuel — The  production  of   petroleum 17 

Alcohol  as  a  fuel  for  internal  combus- 
tion   engines 211 

An  analysis  of  elements   which    :  < 

auto    fuel    econ \      i  I'l.    Hi 1121 

British    research    for    liquid    fuels    for 

oil   engines,    approved 961 

British  specification  of  "benzols" 959 

Bur.   of   Mines   drops  gravity   specifica- 
tions   of    fuel    oils 100 

Bur.    of    Standards    tests    on    special 

blended    finds 873 

Can    we   double   mileage,   per  gallon  of 

fuel?  (edit.  1 185 

Carbureter   tests   for   fuel   economy 855 

Carburetion   of  alcohol 451 

Daniels   favors   oil   embargo 244 

I  i. ■naiiirants   for  Industrial  alcohol 716 

Disinterested    tests    preferred    to    eco- 
nomy   contests B19 

I  conomy   of  operation   coming 1335 

Ivlii.irial  on  doubling  fuel  mileage  com- 
mended  by  prominent  engineers 256 

Effect   of  weight   on    fuel    consumption 

(Edit)     135 

Factors  affecting  fuel  economy   (by  R. 

Brewer)      i  i  n 

Ford     plant     Increases     production     of 

Benzol   677 

French  fuel  tests  to  be  hi  Id  at  ],.■  Mans  479 
French    Grand    Prix    fuel    consumption 

tests    (864 

Fuel    economy    comparisons 71  a 

Fuel    economy    comparisons— (Edit.). ..  573 
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Fuel    economy    and    manifold    develop- 
ment     1333 

Fuel   exports  ban   favored   in   Senate...     92 

Fuel    prices    help    business 1083 

"Fuel     problem     needs     broader    view- 
point,"     (By     Nelson     at     S.     A.     E. 

meetings)     162 

"Gasoline  and  other  motor  fuels"   trea- 
tise,   by  Ellis   &    Meigs 1431 

Govt,    committee    to    standardize    fuels.   530 
Means    of    materially    increasing    Ther- 
mal   efficiency 456 

Minimizing  starting  difficulties— (Edit.)  284 
Mixed  fuel  exempted  from   French  gas 

tax     1460 

Motor  fuel  from  straw 13 

Necessity    for    fuel    economy 1335 

'Tenrol."    a    So.   African    gasoline   sub- 
stitute     .' 1460 

Purchasing  agents  meet   to  devise  fuel 

contract    43S 

The   Havre-Paris  pipe  line 17 

Important    factors    in    fuel    economy — 

(Edit.)      184 

Influence    of    various    fuels    on    engine 

performance     SOI 

Engine    performance — Pt.    II 856 

Engine    performance — Pt.    Ill 1003 

Rumania   petroleum   situation 1301 

Rush  for  oil — Leases  in  Brazean  Forest  749 
See    fuel   research    session    of    S.    A.   E. 

<ills.)     1148 

Significance    of    alcohol    in    the    motor 

fuel     problem 14 

Smaller  engines  to  better  fuel  economy  281 
So.   African    trade    hurt    bv    fuel    short- 
age       241 

Sulphide  alcohol  as  motor  fuel 117f 

Thorough   going    fuel   research — (Edit.)  824 

Using    higher    compressions 473 

"Where    are    we    getting    in    efforts    to 

solve    the    fuel    problem?" 1242 

Fuel  Injection — Automotive  fuel  injection 

engines   possible 619 

Fuel    research   session    of   S.    A.    E 114X 

Dickinson's   paper   on    "Auto    fuel    eco- 
nomy   analysis"     Pt.    II 1421 

"Elements   of   auto   fuel   economy,"    by 

W.    S.    James '. .1148 

James's  paper  on  "Analysis  of  elements 
which    govern    auto    fuel    economy." 

Pt.   1 1201 

"Manifold    developments" — (By    Davis. 

G.    P.) U4S 

Fuel   Tests— at    Bur.    of   Standards 753 

Abbe  refractometer  for  fuel  tests 741 

Cars     equipped     for     Casinghead     gas 

tests     ...1045 

The  efficiency  of  weak  mixtures 1071 

Eng.    car  fuel   economy   trials 1163 

Volumetric  efficiency  vs.  fuel  economy.  1070 

Fuller,    E.    H.— Dies ..438 

Fuller    &    Sons    Mfg.    Co.— Re-elects    offi- 
cers         483 

G 

G    £  J.  Canadian  truck  desc L369 

G     M.    C. — 18.    94,    138,    146.    188,    436,    483     1ST 
526,    626.    635.    683.    779.    7M'.    S.X4.    931,    934 
'"'".   9xn,    11179.    1135.    ii3s.    i  ins     12.31     [:::,:: 
1355.    1358.    1399,    1405.    1452 
G.     M.     C.     truck    line — models    for    1921 

desc.    (ills.)    542 

Gallup.      D.      L.,      "Heat      regulation      in 

manifold"     1333 

Gages — Crankcase    dilution    gage     (made 

by  Lea.    E.   S.)    1 236 

G.irtman,    J.    W.,    dies    1137 

1  ::is,,line — 

Airplanes  to  open  Canadian  oil  field...    529 
Cars     equipped     for    casing    head     gas 

tests     in  15 

Chicago  cuts  gas   to   20    933 

France  gas  price  drops  20  cents 977 

Fuel  reserve  stocks  increase  in  Dec...  530 

Gas  stocks   increase 1130 

Gas  buying  drops  despite   lower  prices  936 

1  las  down  to  23.4  cents 1030 

Gasoline      consumption      statistics      in 

Australia    1 1  ns 

Gasoline  prices  drop  over  wide  area....   244 
Gas  price   drop  6  cents   in   mid- west...   476 

Gasoline    quality    high 432 

Gasoline   reserves    increase 244 

High  fuel  prices  hurt  French  trade 680 

Italy   lifts   gasoline  restriction 785 

La.   protests  high  gasoline  prices 1406 

Less   gasoline   from    natural   gas 968 

Ohio  gas  down  to  27c 832 

>'■  ntago   of   gasoline   produced    from 

the  crude  (in.  U.  S.) 1223 

Petrol,  urn   stocks   increase 244 

Sproul   signs   fuel    tax   bill 1129 

Trend  Of  oil  Industry  in  1920 403 

inspection — Assn.    develops    stand- 
aid   practice  for  inspection 609 

Maag    system    of    gear    grinding    and 

gear  inspection    1430 

Makers     See     A.mer.     Gear    Mfgs. 

Assn.   convention   of   

Gear  Ratio     Effecl   of,   oi nomy L62 

Gi   ii    its— Specification   of  stock   >••  ...    ■ 
Brown-Lipe  Gear  Co.,  model  55.  a   new 

I      (HIS.)      11HS 

Gelst,    ii,    K.     "Feat urea    of    mei  nantcal 

Interrupters    for    Ignl ■■■■    terns" — 


Part   I   1051 

Part   II    H09 

Gemmer    Yoke    End — Desc.    (ills.) 899 

General    Motors    Acceptance    Corp 

145,   683,   730 

General   Motors    Export   Co 738 

Names   new   officers    1036 

General     Motors     Truck     Co.,      increases 

output     146,     11 XX.     122s 

General    Research    Session    of    S.    A.    E. 

meeting    1151 

"Clutches"   by  H.   Chase    1151 

"Co-operation     in     research."     by     W 

E.    Lay     ' 1151 

Industrial    research."    by    L.    A.    Haw- 
kins      1151 

"Lubrication,"   by  Stratford 1151 

Gen.    Tractors.    Inc.,    bankrupt 988 

To  sell   at   public   auction 1353 

German     Automobile     Mfg.     Soc,     holds 

'"''•ting     H23 

Germany — 

Ford   tractors   in  Germany 21S 

German       airship       development       and 

specifications     1062 

German    Auto   Mfg.    Soc.   hold    meeting  1123 

German   car-body   design    (ills.  1 897 

German  car-prices  rise 1263 

Germany   cuts   production 1179 

German  exports  to  England 836 

Germany   opens   gates   to   light   tractor 

test   630 

German     organization     of     factory     in- 
spection  dept 13S5 

German  parts  makers  undersell  Amer- 
ican              210 

German    syndicate    offers    to    establish 

auto  factory  in    Brazil    566 

Junker    plane,    use    defended    by    Post- 
master   General    240 

Munich,  hearse  service  is  now  gasoline 

automobiles     ]3SS 

Present  status  of  German   auto   indus- 
try        4i2 

Gerster.   S. — See  Bradlev  &   Gerster— 
Gheorghiew,    A.    M.— Bulgaria    conditions 

favor  the  tractor   967 

Giant    Truck    Corp.,    reduce    prices...       1354 
Gilman-Davis    Mfg.    Co.— Maker    of    fric- 
tion   band   shock  absorber    (ills  )  ":: 
Goldbeck  (A.  T.)— Govt,  research  worker, 

on  road   construction ; 

"The   vehicle   and   the   road"    (S.   A     E 

paper)     1157 

Good,   J.   W..   resigns   from   congress 1359 

Goodrich.   B.   F.   Co. 

91,    1S8.    245,    634,    7X1.    9x1.    1239 

Goodyear    Tire    &    Rubber    Co.— 42,    96      146 

193.    244,    294,    425.    475,    482.    527.    528,    577. 

631,   677,   731,    777.    7x7.   835.   883,   936,   1036. 

1077,    1081,    1126.    1136,    1235,    1397,    140S 

Gray-Beall   Engine — Description    (ills.)...   694 

Gray-Davis — Sell    light    2S6 

Gray    Motors    575     683 

Greenfield    Tap    &     Die    Corp.— Improve 

machine  plants    1.317 

Grinder  Machines — 

Heald   machine    (ills.)    223 

Lapointe   broach   grinder    (ills.) 223 

Guernsey,    ('.—"Truck   engine   efficiency"  1331 
Guy    Disk    valve,    desc.    (ills.) 1198 


H 

Haigh,  Christopher — "Distributing  over- 
head expense  by  the  machine  hour 
rate    method"     172 

Hallett,  George  E.  A.  "Increased  com- 
pression  ratios"    1339 

Halley.   Geo.,    dies   2lx 

Hamilton,  C.  C— "X.  ■.  .  ...  i,.i  fuel 
economy"     1335 

Hamilton  Motors  Co..  add  two  new  truck 

models     1  v- 

Hanch.     C.    C.    I.,    joins    Homer    McKee 

Advertising   Co 677 

Hancock,    A.    J.— "A    Britishei 

on    England's   future"    465 

Handley-Knight    Co 4S7.    1184,    1456 

Handley-Page     Co.— See     plane     dun 

nunc  in   Handley-Page  visit 1078 

Hardman    Tire    &    Rubber    Co.,    n 

named   12 

Hare's  Motors  Co.,  advances  prices 737 

Hut ■!'  •>'- Davidson    motorcycles 95  1 

Production  17%   used  by  sheriff's  di  pi     mi 

Hart-Parr    Co..    gives    bonuses 728 

Suspends    tractor  production X79 

Cuts    price    1037 

Hartness     Automatic     Chucking     Lathe. 

disc.    (1118.)    510 

Haskelite  Mfg.  Co.— Mfg.  of  Plymetl 
veneer   L056 

Ifaskins     Equip,     for    roughening     alum 

inum  body  sheets,    (ills.) 1163 

Hawkins.  L.  A. — "Industrial  Research" 
(paper  at  s.   a.   e.) 1151 

Hawkins,  N.  A.,  goes  with  General 
\i'ii  ors  1  lorp 6 

Haynes,    E.,   mad,.  Stevenson  direct. 

Haynes,    F.    S.,    elected    to    Dodge    pri 

id.  n.  y    95 

Haynes   Auto   Co.,    passes   60%    produi 

Hon    .,         -   . 

H  guarantee     1184 

11.  ad     Lamp — See     Ford's    1  ■ 

Lens 1200 
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Services      for      controlling      headlight 

Heald    Machine    Co.— Simplified    cylinder 

grinding  machine   (ills.) --* 

Heat   Treatment  of  Parts— tables  of.....  1^1 
Heine- Velox   Engineering  Co.— New  high 

priced  12  cylinder  model   ( ills.  1 Liu 

Heldt       P       M. — "Dual     reduction     truck 

axle  used  on  Mack  trucks"    (ills.)....     10 
Accessories      seen      at      Natl.      Tractor 

Show    (ills.)    ............ ...   491 

Advantages  and  safety  of   the  straight 

side    tire     ■ .-, ■    bs" 

An    electric    truck    for    industrial    and 

street    use    (ills.)    ■ .- •  ■  •   ba- 

An    estimate    and    analysis    of    various 

forms   of    tractor    transmissions l-\) 

The  chassis  session  at  S.  A.  E •  •    l«a 

Commercial  and   engineering  standards 
discussed    at    Gear    Makers     conven- 

tion     ■ :•■   ■*•' 

An     engineer's     impression     of     tractor 

exhibit     ......  443 

Govt,     research     in     road    construction 

Part   I    «| 

Part    II    .-••: :   902 

Maag     system     of    gear    grinding    and 

gear    inspection    .I4.su 

Manufacture    of    magneto    magnets,    at 

Splitdorf   Elec.    Co.    (ills.) ........    --1 

New      Hartness      automatic      chucking 

lathe,    desc.    (ills.) olu 

Observation    of    truck    design    seen    at 

X.   T.   show    (ills.) I" 

Parts  seen  at  the  N.  Y.  show lbO 

•'Passenger  cars  compared  on  displace- 

ment   per  ton  boat   basis"    485 

Passenger    car    displacement    per    ton- 

foot    basis    •  •  ■  •  ■ bbb 

Rolls-Rovce   chassis  design    nl.s.i oso 

Running     balance     and     uniformity     ot 
crankshaft     effort     in     S-cylinder     60 

degree    Vee    engines    14-' 

Bushmore's    cooling    system    for    auto- 
engines    v  •  • '  „      ' 

The   standard's   committee   at    S.   A.    1-.. 

meeting     •■ \\\ 

Storv  on  S.  A.  E.  tractor  meeting  ..451 
Tolerance  systems  for  cylindrical  fits  1274 
Trend  of  tractor  design  of  1921  models  .....-> 
"What  is  average  life  of  cars  and  trucks  590 
Hendrickson,  R.  O—  "Tractor  adaptabil- 
ity   to    field    conditions"    133' 

Hennecke    Motormeter    Co.— Merchandis- 
ing   abroad • •'-.'• 

Hicks-Parrett    Tractor    Co.,    formed    by 

merger     4ol 

Highways— See  roads— 

Highway    4-cvlinder    engine,    desc.    (ills.)  Ml 

Highway    Transport    Session,     of     S.     A- 

E.    meeting    • U°7 

Army's     interest     in     highway     trans- 
port       1^21 

Transport     engineering     education,     by 

Tilden    u57 

"The   vehicle   and   the   road."    by  Gold- 

Deck      II57 

Hilger-Adam.     Ltd.— Making    Abbe     Re- 

fractometer   for   fuel   testing... 741 

Hinklev,    C.    C. — "Induction    gases    1333 

Hirschi      W.      C— "How      auto-industry 

fared  in  1920  metal  market    407 

Hollev     Carburetor     Co.— Photo     of     tool 

lockers    under    benches »bo 

Holt      Winch      attachment,      on      tractor 

mis.)  •• ,-'"; 

Holton    Tractor   Co _..14M 

Hooven     Radiator     Co..     taken     over     by 

Western   Radiator  Corp .....lusa 

Horine.  M  C— "Spring  shackle  action  13.il 
Horning.    H.    L.— "Turbulence    in    theory 

and    practice" 114; 

Research    in    vaporization 13£l 

Horse   power  and   "horse  sense    133J 

House     Organs— Bait     for 1173 

Hub   Standardization    •  •  •   bbs 

Move     to     unify     hub     standardization 

work     ■  • ■  ■  •  ■ ;  59- 

Hubbard       Clutch      Co.— Description       of 

hydraulic  type  clutch   (ills.) .1.1- 

HubbS.    Geo.    C— "It  costs  Uss   to  hold  a 

customer  than  to  get  a  new  one  ....  lsu 
Hubendick.      C.      I,.— Experiments      with 

sulphide  alcohol  as  fuel  for  motors  11.1 
Hudson  Motor  Car  Co.— Price  reduced  ...  1 1*4 
Humbers    i  Eng.   Co.)    introduces  a   larger 

Hundley.    W.E.— Analyzing    of    the    ele- 
ments of  production  cost 863 

Huntlej      !•'■    J.— "Accurate    methods    in 

Ing  stock  records"   ............. .125 

Hupp   Motor  Car  Co..  prices  reduced ...  .1083 

Ullic    Steel    «'o..   to  buy  plant    1357,    1455 

I 
1,1,.     i    j  —Description  of  the  DePischoff 

"Avlonette"     (ills.) ■  •  •  210 

n     research    laboratory    at    St. 

titute v-! 

l.i.i         (French    plane)    described 209 

1 1,  of  two  "•  ■■•■    i' '  emii   racing 

airplanes     -JJ2 

ideal  Bra  New  type  bonnel  lock  1367 

hi hel     I  '<>         lie  eei\  er    asked 

1356,   l  199 

Ignition    subji 

of    rubber    insula- 
u     ignition     cables 799 


Features  of  mechanical  interrupters  for 

ignition    systems.      Pt.    1 10ol 

Ft.    II "«? 

Generator  cut-out  for  aircraft   use 191 

Macnish    (R.  B.)    new   ignition    system.   911 
Refinements  in  a   battery  ignition   sys- 
tem       602 

Study  of  starting  and  lighting  battery 

characteristics    -(S 

Ignition     apparatus     tests      at     Bur.      of     _ 

Standards     ""> 

Imme,    Co.-Seek    $500,000    for    Immel^  gjg 

To  be   sold 981.    1187,    1229,  140S 

Imports — 

An     importer's     experiences     with     ex- 

ported  Amer.   cars jjj1 

Belgium  exports  and  import  figures..  a»l 
"Bosch"  imports  barred  in  Australia.  192 
British  car  imports  show  gain  in  April  1032 

Cars    in    India 215.  2S0 

The      engineering     side      of     industrial 

relations    1342 

England  shows  gain  in  tire  shipments  19. 
Foreign   imports  duties  on  Amer.   auto 

products    868 

French  tariff  bars  German  outline  cars  83b 
Imports    (by    countries)    of    cars    for    9 

years     333 

Imports  of  autos  and  parts  into  United 

Kingdom.    1906-1920 "69 

Imports  to   dwindle  under   new  tariffs.    .31 

India    motor   car    import    statistics 1113 

Italy    exempts    British    cars 933 

New     tariff     effective     when     sent     to 

Congress     '81 

See  Holland  as  Amer.   market  for  auto 

goods    1J8  ( 

So.    Africa    imports    high 9S2 

TJ.    S.  exports  to  Norway  barred 56 1 

U.   S.  imports  to  Cuba   for  1920 1106 

India — Statistics   on   motor   cars   in   India 

215.   280 
Business  methods  hurt  Amer.  goods  in 

India     730 

Increases    car    tariff 581 

Motor  car  imports"  statistics 1113 

Industrial     Relations — Labor    nears    pre- 
war   basis 41 

"Analyzing    present    increase    in    indi- 
vidual labor  efficiency 32 

"Bunk"   or   a    fair   deal?     A    discussion 

of    mental    attitudes ST2 

Cleveland    auto    companies    retain    men 

at    old    rates 141 

Construction    possibilities    of    the    open 

shop     movement *22 

Decision     of    Kansas    Court     of    Indus. 

Relations     133 

Determining    a    better    basis    for    wage 

payments    1442 

Efficiency   of   labor   reaches   high    point  S2S 

Eight    industries    show    gains 10S6 

Employment    drops    off    first    time    in 

months    1128 

Employment    in    May   shows   gain 1397 

Formulating    formulae 31 

Gt.    Britain   trade   disputes   and   strikes  133 

Health    service    in    industry 1223 

Helping   workers   to   be   proud    of   their 

skill     "62 

Idleness  and   its   relation   to   industry.  .1012 
Importance    of    human    wastes    in    in- 
dustry      1223 

Importance    of    the    labor    problem    has 

not    diminished 30 

Incentives   to   better    workmanship   ap- 
peal to  a  variety  of  instincts 712 

Individual  most  important  factor  in  co- 
operative   work    plane 1023 

Industry's    payroll    grows 678 

Industry     re-employed     31.986     men     in 

April"   1029 

Instincts    and    incentives 671 

A   labor   dispute   which    was   settled   by 

frankness    661 

Labor    statistics    review 41o 

Labor     statistics     show     car     increases 

steady    837 

Let  everybody  in  (welfare  work) 515 

The  meaning  of  the  British  coal  strike  1HT2 
Medical  attendance  in  relation  to  com- 
pensation      1170 

Mining  communities  work  at  full  speed  526 
Number    of    working    hours    as    related 

to   production   cost   and    rate 570 

Office     manuals 183 

Tart    time    work    grows 1232 

Personnel  management  on  trial  CedH  I  523 
Personnel  work  necessary  in  dull  times  823 
Pierce  Arrow  service  training  methods  562 
The  possibility  of  developing  leaders  1122 
Production  managers  relation  to  fa- 
tigue   studies 1022 

A   production  manager's  solution  of  the 

labor     problem 1432 

Protective  machinery  in  danger  of  be- 
coming cumbersome 132 

Relation    of    epsl    of    labor    to    factory 

product    -s- 

Repori    on  employment   rating  scales  in 

personnel    work 230 

Review   of   the    present    labor  situat 182 

Selling  the  sales  force  to  the  workmen  2s:i 
Standardization      without      understand- 
ing   is   harmful 72n 
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Strength    of    labor   lies    in    definite    ob- 
jective   of    organization 1392 

Touching  bottom  when  seeking  a  basis 

for    wages 233 

Trade    disputes    in    England 1073 

Training    office    employees 973 

Trend    toward    decentralization    in    or- 
ganization       670 

Unemployment     a      vital      problem      in 

Great     Britain 519 

Unemployment     light     in     French     fac- 
tories        836 

Unemployment  responsibility    (edit.)...   573 
Uses  and   abuses   of  organizations   and 

Assns 972 

View    the  labor   problem  in   perspective  922 
TVages  and  working  hours  are  different 

problems    232 

What    British    experience    indicates....    770 
What  do  you  know  about  your  factory 

doctor?    870 

What   of  safety  and   personnel   depart- 
ments?        620 

What    place   has    personality    in    indus- 
trial   relations? 171 

Workmen's      compensation       insurance 

wins    lower    rates 630 

Workmen  feel  just   like   the  rest   of  us 

as'regards  wage  cuts 470 

Ingersoll-Rand  wire   brush  cleaner   (ills.)1369 
Inland  Machine  Works  acquires  Shurnuff  197 
Inspection — See    Packard    engine    inspec- 
tion   and    tests    (ills.) 1162 

Instrument    Boards  —  Types    in    use     on 

British    chassis    (ills.) 260 

Cast    aluminum    instrument    boards    in 

wider     use 259 

Instrument    Board    Cleaner — See    Whyte- 

Dufneld   Mfg.    Co 1367 

Insurance   subjects — 

Aviation  risks  declined 877 

Car  design   lowers   rates  on   insurance.   630 

Collision    rates   increase 877 

Confiscation    insurance   opposed 527 

Excessive      insurance      hurts      foreign 

trade     139 

Federal  Mutual  of  Milwaukee  to  lower 

collision    rates    6S2 

Insurance    companies    drop    full    cover- 
age       630 

Pay  high  insurance  to  moral   hazards. 1079 
Mutual  insurance  urged  by  N.  A.  C.  C.1230 
Natl.    Underwriters    to    approve   bump- 
ers         6S2 

Rear  bumpers   to   make   lower  collision 

rate     1406 

Safety  precautions  win  lower  rates....   630 
Southern    Underwriters    bar    accessory 

insurance    1132 

Underwriters  drop   fixed  value  risks...   729 
Wisconsin  insurance  inspection  to  low- 
er   costs 1132 

Interlocking  Cord   Tire   Co.— Hands   146,    239. 
299.    428.     5S6,     630.    738.     93S.     1038,     1240 
Intl.  Abrasive  Corp. — Harrison  takes  con- 
trol   of 2«S 

International  Harvester  Co.  42.   140.    190.   431. 
4S3.     578.     72S,     832.    882.     1030.     1029,     134S 
International   Motor   Co. — Dual    reduction 

axle   on    "Mack"    trucks    (ills.) 10 

Intel  national    Motor   Truck    Corp.    to    re- 
duce  wages 242.    1234.    1353.    1402 

Italy— Increases    exports 430 

Exempts    British    cars 933 


Jacuzzi    monoplane    desc.     (ills.) 6o9 

James.    W.    S. — "Elements    of    auto    fuel 

economy"      1148 

An   analysis   of  elements  which   govern 

auto   fuel    economy.      Pt.    1 1201 

(See     "Dickinson"     card     for     Pt.    II 
continuation.) 
Jandus.     H.     S.— "How    to    lighten    front 
axle      sections      without      decreasing 

strength"     1206 

Janan  likes  light  cars    836 

Autos    in    Japan 121S 

Eng.    competes   for  Japanese   sales 982 

Japan  tax  a  blow  to  car  sales 1179 

Japanning    Ovens — Heated    by    electricity 

(ills.)     1002 

Jefferson    drop    forged   steel    wheel    (ill- 
Jehle.    F. — Recent    developments    in    alu- 
minum    pistons 1340 

Jennings — "Putting    the    factory   to   work 

on    Service    jobs" 9 

A    brilliant    S.    A.    E.    dinner US 

An     Importer's    experiences    with     ex- 
ported    Alter      ears 767 

Cost    accounting  as   a    basis   for  selling 

ears      ■ 151 

Crime    against    the    small    town    dealer.    740 
Dealers    resentful    because    of    expense 

on    new    cars 227 

"The   highways   session"    at    S     A..    E...    11" 
Importance     of     taxes     to    automotlve- 

vehlcle    sales 790 

"Industry's      present      opportunity     for 

Public    Service" mi 

Is   the   dealer   an   important    cog   in    the 

wheel'.'     716 

Mutual   benefit    should   be  major  thought 
iii   dealer  contract 468 
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Our  govt,    and   business 891 

Progress    in    highway    education    prob- 
lems.    (Burton's    speech) 491 

"Rumors    and    June    30 — Our    industrial 
brakes"      1042 

Service  advertising   is   the    need   of  the 
day    S3 

The    stage    is    set — now    for    a    selling 
campaign    1181 

Taxes  and   tariff  major   topics  at   U.  S. 
chamber    meeting 941 

Team    work    needed    in    bucking    sales 
resistance     1361 

What   dealers  think  about  merchandis- 
ing  new    models 276 

What    has    the    mfr.    done    to    disturb 

dealers?    176 

Johnson    Motor    Wheel    Co. — In    receiver- 
ship     386,     1228 

Johnston,   C.    S. — Analysis   of   Holland  as 

Amer.    auto    market 13N6 

Johnston.     H.     B. — Maker    of     new     type 

piston    ring 19 

Joints — Clutches,   transmissions   and   uni- 
versal  joints    discussed    (ills.) 79 

Chilton    flexible    universal    joint 161 

Jones     &     Lamson      Machine      Co. — New 

automatic    chucking    lathe 510 


K 

Kalamazoo    Motors   Co..   names   officers..   23S 

Kardell    Tractor    &    Truck    Co..    petition 

filed     4x 

Karge-Baker    Corp..     maker    of    an    all- 
metal     71 

Kegresse    Motor    Sleigh,    described    (ills.)   704 

Kelleher.    T.    J.,    dies 149 

Kellv-Springfield  Tire  Co 

45.    485,    57S.    1033.    1039 

Kelly-Springfield    Truck    Co..    gets    truck 

orders    48,    24S,    935,     1358 

Kelly    Tire    &    Rubber    Co..    receiver    ap- 
pointed     i2::r. 

Kelsev   Motor   Co.,    elects    officers 43S 

Kemble.      Thos.      S..     on     Mr.      Tipper's 

articles    1221 

Kendal     Tire     &     Rubber     Co..     receiver 

asked     96 

Kentucky    Tire    &    Rubber    Co. — Receiver 

asked   in   second  suit 141 

Kentucky    Wagon    Mfg.    Co. — Dixie    flyer 

marked    down    1233 

Kenworthy  Motors  Co..  reorganized 677 

Keystone    Tire    &    Rubber    Co..    buver    of 

A.   E.  F.   surplus  stock 533 

Cut   prices   1033 

King    (Senator)     of    Utah,    would    probe 

roads     879 

Kishline,   F.   F. — "Weight  factor  in  truck 

performance"     1343 

Kjel'berg       Carburetor  —  Demonstration 

here    1410 

Klingensmith.   joins  Gray  Motors 575 

Koehfler.       Arthur — "Lumber       used       in 

mote    vehicle    manufacture" 1114 

Konop,    T.    W. — "Medical    attendance    in 

relation    to    compensation" 1170 

Krarup.      M.      C. — "Mechanical      require- 
ments for  trailer  progress" 261 

How  to  apply  trucks  and  trailers  under 

given   load  and   road  conditions 654 

The    tracking    and    steering    of    trailers 
analyzed      by     a     graphic      method — 

Part    I    955 

Part   II    1008 


Labor  nears  pre-war  basis 41 

Th..   importance   of   the   labor   problem 

has  not  diminished   30 

Lafayette         Motors        Co — Mr.         V 

dies    299.    1135.    1189,    I1M 

T.efehr   Floatless   Carburetor   desc.    ('Ilv.i   R43 
missis,  to  he  assembled  in  Spain  210 
Lake  Shore  .Motor  Bus  Corp. — Takes  over 

Am.-r.  Bus  and  Chicago  Bus  Co 95 

I. :i point*-   Co — New  grinder  machine  for 

broaches    '  Ills.) 223 

I.athes  —  Hartness     automatic     chucking 

lathe    510 

Lauson    Mfg.   Co.-    Restrict    patent    rights 

in    advance— Rumely   suit ; 

Law  e  - 

■     in.    recent    lighting    laws 402 

Congress  gets  tractor  bill 835 

Court      holds     seizures     authorized     in 

Volstead   violations   139 

favors   oil   embargo 244 

Delaware  law  requires  ownership 

I  lfl<  ate    1132 

Delaware  truck  bill  would  check  rates  629 

Japanese  patent  laws 1381 

Military     necessity     mav     retain     army 

trucks    97 

New  fork  gets  device  bill 200 

Ohio   court    to   rule   on    bridge    weight 

limit      247 

01  lo  Gov.   signs  Burke  bill   restricting 

trucks    1355 

Price   fixing  bill   offered    in    Senate 834 

Sec.     Hoover    will    seek    enactment    of 

favorable  bills  

iiu!     limit    ruling  restrained   b\ trl    I    I 

Truck   utility  lull  submitted 97 
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"Uniform    Vehicle    Act"    backed    by    30 

organizations    100 

Day,   W.    E. — "Co-operation   in   research" 

paper  at  S.  A.  E.  meeting 1151 

Dea.    E.    S. — Crankcase   dilution   gage 1236 

Deach    Biltwell    Motor    Co. — Officers    re-" 

named    1127 

Buys  Miller  Engine  Co 1239 

Lee,    J.    M. — "Bait    for    House    Organs"    1173 
Leonard   Tractor  Co.,    buys  Heggie  plant  143 

Lexington   Motor  Co..  cuts  prices 1399 

Lexington       Production      Story — cylinder 

production   in    Ansted   plant 72 

Liberty    Starter    Corp..    receivers    named   736 
Licenses — British    dealers    hit    by    higher 

plate   tax    92 

Auto  Assns.  assert  present   fees  ample 

in    X.    Y 683 

Delaware   law  requires   ownership   cer- 
tificate      1132 

Legislative  season  brings  many  bills...   632 

X.    Y.  License   bill   lost 883 

Protest  increases  in  X.   Y.   fees 431 

See    also    registration    63 

Life — Average  life   of  cars  and  trucks. . .   590 
Light  cars — 

Austin  light   "4"   to  appear  in  fall 1407 

British    air-cooled   light    car   in    market     82 
British     sales     show     1921     "light     car" 

year    6S1 

Driggs    light    car    near    manufacturing 

stage     1402 

Enfield   Alldav.    British   light  car.   desc. 

(ills.)    647 

Gray  light   car  ready   soon 575 

Japanese  like  light  cars 836 

Light  cars  lead  in  British  market 1032 

Light  cars  popular  with  Spanish  buyers  940 
One  example  of  British  light  car  prac- 
tice        950 

Standard.  British  light  car 950 

Tarkington  to  build  light  car  in  fall...   889 
Light   trucks — 

Acason  Co.  brings  out  light  truck 1354 

Lighting    Laws — Recent     Canadian    laws 

in   chief  provinces 402 

Lincoln    Motor    Co.,    prices    down 1184 

Lippincott,    C.    H. — "Men    and    systems"  1342 
Lockers,     for     tools,     under     benches     at 

Holly  Carburetor  Co.    (ills.) 865 

Long    Henkel    Mfg.    Co. — Vertical    auto- 
matic  chucking   machine    (ills.) 179 

Lorraine   Motors   Corp 1397 

Louisiana     Motor     Car    Co. — Head     tem- 
porary   receiver    1178 

Lubricants    Tests — At    Bureau    of    Stand- 
ards       751 

Metal    to   metal   clutch    lubrication 1411 

Romon    oil    gum    desc.     (ills.) 1420 

See  Stratford's  paper  on  "Lubrication" 
Research   read  at    S.    A.    E.    meeting.  1751 


Mc 

McCain.     G.     L. — Use    of    hollow    section 

parts     1341 

McCook    Field — Development    of    aircraft 

tires     and     wheels 1065 

Air  service   dept.    publish   book   on  air- 
planes    design 618 

McCord  Mfg.  Co. — Electric  heated  Japan- 
ning   oven    (ills.)    1002 

Macauley,  A. — "A  sane  statement  of  the 

necessity    of    the    automobile" 795 

McDonald      Front      Drive      Truck  —  De- 
scribed   (ills.  I 131 

McGraw     Tire     &     Ruhber    Co. — Bankers 

take     control     of     McGraw 138.   57S 

McSherry   Mfg.    Co. — In    receivership 1398 

Macnish,     Ralph     I;.— 'New     ignition     sys- 
tem   of    911 


M 

M.    A.    M.    A.-  Team    work    wanted,    parts 

men   are   told 95 

Finds   trade  steadily    improving 732 

Listed    plants    who    have    placed    orders 

for    parts 582 

.Name    new   officers 291.    1  Hi.    1029 

Sales  managers  too  busy  for  convention   7*1 

To    develop    membership    groups 989 

To   refund  hearings   tax 1087 

Maag    system    of    gear    grinding   and    in- 
spection      1430 

Machine   tools — 
Hartness     automatic     chucking     lathe 

(ills.)     510 

Long  Henkel  vertical  automatic  chuck- 
ing machine   tills. i no 

Shock   compensator  tor  shaft   drives...  646 
Magnetos      Mfg.    and    production    of   mag- 
neto    magnets;     Splitdorf      Klec.      Co. 

(Ills.)      221 

Manierre.    C.    E.— "E\ollowing     leaders"..  1342 
Mansfield,    .1.    B— Buys    interest     in     De- 
troit   Trailer    Co 636 

Manifolds— Brewer's    1914    manifold    de- 
scribed    tills. I M'l 

Intake   manifold   practice   In    Europe.  ..1370 
Manufacturers     Suggestions   for 231 

Dealers  resent  expense  on  new  ears...    227 
Manufacturers'     Aircraft     Assn.     Canada 
plane  barrier  to  be  effective   Mas    i   I   634 


Manville,      K.      K.  —  Suggestions     to     bus 

builders     971 

Marathon     Rubber     Products     Co.     takes 

over    Burlock 979 

Marine    Engine — Specifications    for    1921.   378 

British    marine    engine    design 382 

British  marine   engine  specifications...    386 
Marine  engine  exports  from   1912  to   1919  383 
Marmon  Auto   Co.   of  N.   Y.  to  sell   Har- 
mon   in    X.    Y 1040 

Marshall.    W.   C— 

"Rust     prevention     by     Browning    pro- 
cess" 
Sales   charts   based   on    average   life    of 

a  vehicle 1436 

Mass.    Oilless    Bearings    Co 1385 

Materials — 

Auto    development    largely    responsible 

for    die-casting    growth 814 

Auto  parts  listed,    made   by  drop   forg- 
ing     1068 

Automotive    demands    give    strong    im- 
petus   to    drop    forging    development.  1066 

Cast    iron    for   camshaft    bearings 1341 

Curled  hair  for  car  upholstery 962 

Drop  forgings  in   auto  construction....    124 
Malleable    castings    as    related    to    auto 

trade     70S 

A    non-metallic    gear    material   of    con- 

densite    celoron 921 

Plymetl — For  dashes  and   body  panels.  1056 
Raw  material  prices  retard  normal  re- 
turn        577 

Steel   castings   and   the   auto   industry. 1167 
Maxwell-Chalmers  Co. — 46.   93.   143.   190    194 
24S,    430.    487,    4S8.    527.    537.    626.    632.    726. 
828,     8S0.    990.    1036,     10S3.    1183.    1406. 
Mead    G.    C.    &    L.    E.    Pierce— "Aviation 

powerplant    development" 1153 

Mellon— Sec.      of      Treas. — Anti-dumping 

change   makes   Mellon   Judge 9S5 

Mellon  proposes  new  motor  taxes 976 

Mercer,     G.     J. — 

Body    designs    of    cars    at    X.    Y.    show 

(ills.)    si 

Current  and  early  practice  in  bodv  de- 
sign  compared   (ills.) 80S 

Design   problems  in    new    semi- Victoria 

touring   top S47 

A     new     method     of     automobile     body- 
suspension     1261 

Refinements     in    body    design    of    1921 

models     (ills) 652 

Roadster    body    design 1001 

Merchandising — Subjects — 
Accurate     methods     of     keeping     stock 

records     125 

Balancing    factory    equipment     for    ef- 
ficient    manufacture     S41 

Bulgaria    conditions    are    favorable    to 

the    tractor     967 

Chinese    famine   is  a   boost  to  auto   in- 
dustry      101S 

Cost   accounting  as  a    basis   for  selling 

cars     151 

The     crime     against     the     small     town 

dealers     740 

Dealers    resentful    because    of    expense 

on    new    cars    227 

Detailed  analysis  of  Holland  as  market 

for    American    auto    products 13S6 

Edge  Act  Corp.  proposes  to  finance  for- 
eign    trade 464 

Export    selling    (Edit) 472 

Factors  to  be  studied  in  Merchandising 

analysis     s'i  1 

55  per  cent  of  Penn.   farmers  own  cars  450 

Germany's    auto    exports 997 

Human    study    a    necessary     factor    in 

automotive    sales 121:1 

If   you    are    planning    to    sell    trucks   to 

corn     belt     tanners 130 

Importance    of    taxes    to    auto    vehicle 

sales      7911 

Important    factors    in    development    of 

foreign    trade 279 

An  importer's  experiences  with  exported 

American    cars 767 

Interesting   bits   of   information    in   for- 
eign     trade 229 

is  the  dealer  an   Important   cog  in  the 

H  heel''       Yjr, 

It    costs   less    to   hold   a   customer  than 

to     get      :i      new     one ISO 

Long  credits   needed    is   greatest    need 

— voice    of    export    meeting 991 

Man]    benefits   in   scientific  analysis  of 

I  ruck     markets     963 

Merchandising    abroad    461 

Motor  Vehicles  Signal   mfr's   association 
formed     for    co-operation 920 

.Mutual  h.ii.  lit   should  1"    major  thought 
in    dealer    contract 468 

New   type   returnable  container   for  dif- 
ferentials    (ills.)      873 

i  ippoi  tuiiities    for   dealers    visual! 

exhibit     (re,    Xordyke.    Mai n    Co.).    571 

'Mir    government    and    business 892 

Putting  the  factory  to  work  on  service 
lob       9 

Rumors    and    June    30— Our    industrial 

brakes       1011 

Sales  charts-  based   on   average  life  of 

cai     H36 

A    sane  statement    of   the   necessity  of 
i  hi     a  utomobile    79S 
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Selling  trucks  by  solving  transportation 

problems     H*>* 

Service  advertising  in  need  of  day...  83 
The  spirit  behind  the  dealer  contract  .1021 
The    stage    is    set — now    tor    a    selling 


campaign 


.  1191 


Taxes  and  tariff  major  topics  at  U.   S. 

Chamber    meeting     941 

Team  work  needed  in  bucking  the  sales 

resistance    line    1361 

Things    to    consider    if    you    would    sell 

trucks     640 

Tide  in  export  trade  is  turning HI* 

Trucks    used    in    warehouse    industry..   968 
What  dealers  think  about  merchandis- 
ing   new    models    276 

What    is    average     life     of     cars     and 

trucks     589 

What    has    the    manufacturer    done    to 

disturb    dealers?     176 

What    to    expect    from    foreign    adver- 
tising      1216 

Why    southern    ports    cannot    compete 

for    export    shipments    969 

Merchant    &     Evans     Co.,     lubricating 

system     161 

Metals — 

Diamond    Mfg.    Co.    wants    non-corro- 
sive   hard    metal    1221 

Die    casting    growth    due    to    auto    in- 
dustry    largely     814 

Friction   metal  for  brake   linings    (ills.)   153 

Hard  copper    1095 

Hardness   and    its    relation    to    ductility 

and   fatigue   range 604 

Influence    of    nickel    on    cast    iron 705 

Magnet    steel  of   high  retentivity 1258 

Malleable    castings    as    related    to    the 

automotive    industry    70S 

Nickel    plating    aluminum 181.    496 

Non-ferrous    metal    specifications 326 

Review  of  1920  metal  market 407 

Meters  —  see     Cell-O-Meter,     a     battery 

meter    (ills.)    999 

Metzger.  W.  E.,   to  handle  Wills  sales   in 

Detroit      1»2S 

Mexico — trade  good;  sales  on  gold  basis  150 
Importers  organize  in  Mexican  capital.  674 
Mexican    development     opens     way     to 

tractors     300 

Mexican    peace    big    in    car    opportun- 
ities      1446 

Mexico  gets  Ford  trainload    1032 

Mexico    to   construct   main    roads   sys- 
tem          48S 

Mexico    wants    service;    used    cars    not 

selling     1456 

Mexican    Assn.    of    Auto    Importers 674 

Meyncke,    G.   M. — ■ 

How    can    automotive    production    costs 

be    lowered    540 

Mlchelin    Factories 630,    836,    878 

Midvale    Steel    Co.,    exhibit    at    columbus 

tractor    show    652 

Midwest    Engine    Co.,    "Utiliter"    tractor 

service    school 224 

Miller  Rubber  Co.  to  reduce  salaried  em- 
ployees      289 

Miller   dividend   is   carried   over 533,    579 

Miluanl  .  ■■     M  ill.  r     lills.) 75S 

.Milwaukee  Show  Conveying  Co.   to  build 

snow  plow 979 

Miniger,    C.    O.,    Auto-Lite    pres 979 

Mirrors — Light    mirrors    for   oscillographs  554 
Mississippi     Valley     Implement     Dealers' 

Assn.    urges   standardization    137 

Mitchell    Motors    Co 1136.    1450 

Mixter,   G.   W.,   is   invited  to  head  Pierce 

Arrow    1033 

Moise,    B.   C. — "Statistics,    necessary   and 

unnecessary     1073 

Mokaw    Motor    Co.,    bankrupt 1402 

Moline    boring   machine    (ills.)    759 

Moller     Motor     Co.     light     car     described 

(ills.)     1415 

Moock.     H.     G.,     seeks     ideas    on    a    car 

Chautauqua    582 

Morgan,   B\   w.,  .lies  HS3 

Mm  Mm      Pictures,     showing    development 

of  gas  engine  "The  Porcelain  Lamp"  469 
Mo  to -Meter    Co.,     establishes    European 

production     479 

Motor   Boat — Records    381 

"Present     problems    of    marine    motor 

iii    Ign"     1294 

Motor    Boat    Exports— from    1914-1920 384 

Motorcycles— Schedules  set  for  1921....  188 
An  aluminum  motorcycle  engine    (ills.)   258 

British    motorcycle   practice 370 

British"     motorcycle    registrations 1121 

Engineering  features  of  English  motor- 
cycles     1376 

Future   development   of   the  motorcycle 

In     England      812 

Great     Britain's    motorcycle    rates    ad- 
vanced      884 

Davidson-21-CD      model      with 
ir   for  commercial    use    (ills.) .  .1017 
11m  Davidson    motorcycles    17';    sold 

for    sh.  riff's     dept 954 

In    motorcycle    trade,    foreign    tradi      I: 

major     i;n; 

Mi  torcycl        bulk    of    sales    at     p 

I'  sup    830 

Mi'i'ii  I- .  oli    ■  tor  8  years    377 

Mi'im  -    cli      ■'■         data 1 143 


Motorcycle   records    

Motorcycles      registration      1918,      1919, 

1920     

Parts    business    in    the    motorcycle    in- 
dustry     

See     specifications     of     American     and 

British    motorcycles    

Small    Switzerland    motorcycle     (ills).. 
Summary    of    the    motorcycle    and    bi- 
cycle   industry   in    1919    

I'nibus    motorcycle    (ills.) 

"Where   is   the    motorcycle   going?".... 

"Where  is  the  motorcycle  going?" 

Motorcycle  Exports — 

Motorcycle    exports    for    S    years 

Motometer    Co. — see    Hennecke 

Motor    Truck    Mfgr's.    Assn.. 

145,  476,  534,   674,  733.   1031, 

Motor     Truck     Sales    Managers'     Assn.— 

Urge    N.    A.    D.    A.    benefits 

Motor     Vehicle     Signal      Mfgrs.     Assn.— 

Form   for   co-operation    

Mott,  C.  S.. heads  staff  to  advise  G.  M.  C 
Mulford's  Record — in  Paige  car  at  Union- 
town   Speedway 

Myers,     C.     T..     "Hub     Standardization' 
letter    


373 
308 
473 
373 


1440 
813 
662 
613 


139S 
340 


1140 
910 


N 

N.     A.    C.     C.    statistics    show    achieve- 
ments of  industry  in  1920   46 

Advertising      managers     to      map      out 

campaigns     890 

Bonus  leading  factor  in  deciding  taxa- 
tion        930 

Buffalo    convention    set 53S 

Clifton    dines   directors 928 

Confidence    features    21st    N.    A.    C.    C. 

dinner     93 

Endurance,    economy,    most    sought    in 

car     1399 

Equal  distribution  to  be  urged  in  plea    1026 

Erskine,   N.  A.  C.  C.   director 835 

Factory  service  relations  with   dealers  1117 
Foreign   financing  considered  at   meet- 
ing          92 

Government    data    helpful    to    the    in- 
dustry     1434 

Harding  to  address  N.  A.  C.  C 1134 

Higher    car    tariff    opposed    by    N.    A. 

C.    C 95 

Industry    to    push    foreign    trade    plans  928 

Issues   tax    booklet    1360 

Mfrs.      take      up      contract      points     at 

meeting     102S 

Meet  N.  A.  D.  A.  on  June  30 1397 

Meet   Mar   3 487 

Motor  vehicle  statistics  for  1920.   com- 
piled  by   1087 

N.  A.  C.  C.  Assn.,  attacked  by  Barrett  633 
N.   A.  C.   C.   committees  press  legisla- 
tion       7S1 

N.    A.    C.    C.    committee    to   work    with 

Hoover    727 

N.  A.  C.  C.  foreign  trade  policy S21 

N.   A.    C.   C.    names  committee    to  con- 
fer with   N.   A.   D.   A S39 

N   A.    C.   C.    says    insurance   companies 

should  scrutinize   the   moral  hazards  1079 
Offers  $5,000  for  essays  on  "Safety"...   533 

Officers    and    directors    re-elected 1232 

Optimism  reigns  at  N.  A.  C.  C.  meeting  574 
Pintle  Hook  mounting  standardized  by 

N.   A.   C.    C 1240 

Points  out  new  truck  markets 580 

Pres.     Clifton    of    N.    A.     C.     C.     dines 

directors     92S 

President  Harding  greets   N.   A.    C.    C. 

committee    826 

Questions    Paris    show    ruling 7ss 

Recommendations       on       governmental 

appropriations    (chart)    291 

Reeves  answers  attack 1139 

Reeves   finds   trade   rallying 291 

Renews    truck   rate   request 628 

Starts   survey  of  truck   mobilization...    62s 

Surveys   farm   trucks 50 

To  confer  in  Washington    1034 

To  give   prizes  for  road  essays 11S2 

Truck  census  seen  as  aid  to  selling....     91 
N.   A.  D.  A.— 

Dealers   contracts  to   be   considered....   246 

Harper  tells  why  levy  is  unfair 1127 

Hope    for    better    factory    relations    at 

conference     877 

K.  C.  to  show  evil  of  credit  ban 1037 

Meet    .lime    30    of    N".    A.    C.    C     t  or 

hi.  lire      1397 

Moock  seeks  ideas  on  car  Chautauqua  582 
x.  A.  D.  A.  Btrongly  opposes  dumping 

trucks    782 

Wish.  C.  W.,  to  address  N.  A.  D.  A....  150 

Quick   price  action   urged  by 1184 

To  get  hearing  on  new  revenue  bill...  931 
Truck   sales   heads   plan    N.    a.    D.    a. 

branch     776 

N.  I.  V.  A.  tractors  and  horses  to  meel 

In    contests    1132 

Establishes    farm-power    hur.nu 931 

Wallace  to  address  N.  I.  v.  A i3i;o 

\.  K,  A„  a  new  disk  type  hearing  (ills  i  996 
Napier      Cub      Aircraft      Engine,      desc, 

(ills.)     561 

Napoleon  Motors  Co.,  elects  officers 431 

Nash   Motors  Co.,  earnings  for  year 138 

Dally    output    145,    983,    1086 


Declines    1135 

Statement     11£4 

On  half-time 1406,   1451.   1460 

National    Machine    Tool    Builder's    Assn.  1026 
National  Motor  Truck  Sales  Mgrs.   Assn. 
heads    confer    on    problems 

91.    628.    776.    834,    1189 

Letter   to   Ackerman    1347 

National  Tire  Dealer's  Assn 286,   1454 

National   Tube    Co. — Article    on   statistics 

by  secretary  of   1073 

Nedoma  -  Najder        air-cooled         engine. 

(ills.)     219.     426 

Nelson  (AI.) — "Broader  viewpoint  needed 

in  effort   to   solve   fuel  problem" 162 

Nera    Car    Corp. — J.    A.    Smith    head    of 

corp 236 

New  Castle  Rubber  Co.,   sued 50 

Receiver  named    4S2 

Seiberling    buys    1183 

N.    Y.    Blue    Print    Paper   Co..    shows   at- 
tachment for  drawing  boards 600 

N.  Y.  Conference  of  Business  Paper  Edi- 
tors— Talk    on    legislative    activity. .  .139S 
Newton     Machine     Tool     Co. —Machining 
of   cylinder   blocks   on   drum-type    con- 
tinuous  miller    (ills.) 818 

Nogrady   Differential,    described,    (ills.) . .  896 

Nordyke    &    Marmon    571.    978 

Norman,    C.    A. — "The    next    step    in    en- 
gine   efficiency"    1328 

Norton,    W.    T. — Horse    power    and    horse 

sense    1333 

Norway — Car    imports    barred 567 

Noyes-Richards'       Self-lubricating      joint 

(ills.)    .• 855 


("lakes   Co.,    buy   Mather   patent s:',l 

Oakland  Motor  Car  Co 579.  934.  1027,  1229 

Ocksreider,      N.      J. — Many      benefits      in 

scientific    analysis    of    truck    markets  963 
Selling    trucks    by    solving    transporta- 
tion   problems    1 164 

Office       Manuals — Value       in       industrial 

relations     1S3 

Ohio    Motor    Vehicle    Co. — Ferris    named 

receiver     1405 

Oil    Industry— Trend   of   in   1912 !":'• 

Oil    Scoops — Technical   information    on...   667 

i  ildfield  Tire  Co..  elects  new  officers .27 

Oldsmobile,      model      47,      description      of 

(ills.)    642 

Olley,  M.— 
Psychological    aspect    of    the    prospec- 
tive buyer  on  car's  design 547 

"Why     American.     British     and     Con- 
tinental cars  designs  differ"    547 

Oneida  Motor  Truck  Co 428.   135S.   140(1 

O'Neil.    W.    J.,    dies    437 

Oscillographs — Light    mirrors    for I 

Ovens — See    Japannine    ovens 1002 


Packard     Engine     Inspection     and     tests 

at  factory  (ills.)    1162 

Packard  Motor  Car  Co.  245.  428.  7S0.  S77.  1  159 
Packing   and    Shipping    sub-stocks — 
New     type     returnable     container     for 

differentials  (ills.)    873 

Paige   Motor   Car  Co 

475,  756.   1086.    1128,    1226,   1399 
Paige  "6-66"  record  at  Daytona  authen- 
ticated     250,    839 

Paragon   Motor  Co. — Blake  named   presi- 
dent   of   Co 989 

Paris.   E.   H..   dies    889 

Parts — see  Materials — 

Bentz    tractor   lugs    (ills.)    188 

Clark-Turner  piston    (ills.) 498 

Climax  Manifold    (ills.) 49', 

Eng.    wants  more   parts 1116 

Fescol    process    of   restoration   of    worn 

machine    parts    1440 

List  of  plants  placing  orders  for  parts  582 

Miller   traction    tread    (ills.) 498 

Parts     and      accessories     at     National 

tractor   show    (ills.)    .- 497 

Parts   business   slow    ills 

Parts  makers  find  trade  poor 1227 

Parts     makers     push     service     station 

plan    631 

Peruvian   business  best  in  car  parts.  ..  1456 

Pomona  Vortox  air  cleaner 497 

Toledo     parts     factories     report    larger 

orders    678 

United  Mfg.  Co.,  air  cleaner 497 

Parts   Exports — By   charts — 
Exports    (by   countries)    of   auto    parts 
-1907-1920    (not   engines   or   tires)...    363 

Patent   Laws — In  Japan    1381 

New  patent   bill   held  up 14B9 

Patent    Office   Bill,    favored 467.    479 

Patrick,  Col.  Mason  M..  on  army's  Inter- 
est  in   highway   transport 122 1 

Patterson.    Don    D. — "Chinese    famine    is 

a  boost  to  auto  industry"    101S 

Peerless  Motor  Car  Co.,  reduces  dividend  436 
r.-nlierthy  Injector  Co.,    employe.       agie. 

to   wait    for   wages    433 

Pennsylvania— 55  per  cent  Penn.  farmers 

own    cars 450 


Jan.  June,  1$21 


Perm.    Rubber    Co.    re-elects    officers. 43S.  984 

Perfection   Tire  &    Rubber  Co 1356 

Perfection   Tire   &    Rubber   Co. — Receiver 

asked     1410 

Periss§,    Lucien,   dies 731 

Petroleum     Motors    Corp.     to     build     en- 
gine     189,   88S.   1030 

Phelps   Mfg.   Co.   in   receivership 191 

Phiblin,    S.    H.,    "Need    for    Federal   Con- 
trol   in    Commercial    Aviation" 1153 

Philbrin  Ignition  System,  desc.  (ills.)  602 
Phoenix       Chassis       (Eng.)       description 

(ills.)      701 

Pierce.     A.    J.,    dies 249 

Pierce,    L.    E. — See    "Mead    &    Pierce"   on 

"Aviation    Powerplants"     1153 

Tierce-Arrow    Motor    Car    Co., 

243,    289,    428.    562.    725,    877,    1033,    1406 
Pierce-Arrow       Co.  —  Service       training 

methods    562 

Pile,  Howard — "Modern  Methods  of  Ford 

repairing"     23 

Factory  service  relations  with  dealers. 1117 
Pintle  Hook   Mounting,   standardized   (by 

N.  A.  C.  C.) 1240 

Pistons  —  Barthel       cross-head       piston 

(ills.)    1113 

Possibilities  of   the   aluminum    piston.. 1264 
Recent       developments     in      aluminum 

pistons     1340 

Piston  Rings — H.  B.  Johnston's  new  type 

of   piston    ring    (ills.) 19 

Plymetl — New    material    for    body    panels 

and    dashes 1056 

Plywood — See   woods — 

Pneumatic       Equipment.       and       heavy 

trucks    396 

Podesta — "About     curled     hair     for     car 

upholstery"    962 

Poertner   Motor   Car  Co.    gets   Durant   in 

N.    V.   territory    1228 

Pogue.   Jos.   E..  paper  on  petroleum 17 

Trend    of   Oil    industry    in    1920 402 

Poland — Several  concerns  unite  to  manu- 
facture  automobiles    714 

Polish    Fiat    Co.,    starts    work    at    War- 
saw      1236 

Pope,    C.    S.       "Economy     of     Operation 

coming"    1335 

The    "Porcelain    Lamp."    movie    showing 

gasoline    engine    development 469 

Portage     Rubber    Co. — Receivers     named 

for     1189 

Porter,  G.  C. — 

Canadian  registration  on  tractors,  cars 

and  trucks  in  use 399 

Post-Whitney  Co. — Form  new  company.  1030 
Poxson.  E.  G. — "Service"  with  the  car. .  919 
Precision      Castings     Co. — In     receiver's 

hands     9S 

Premier      Motor       Corp. — Pres.      Skelton 

dies    249.    478,    533 

Files  new  Corp.... 783,    8S0,    1130,    1450.    1459 
Prest-O-Lite  P'lant.    Layout   and  produc- 
tion   methods   of    (ills.) 1211 

Prices — Drops       thought      likely       during 

show     47 

Advance-Rumely     cuts    price 888 

All    tire    companys    cut    to    new    price 

level     1033 

Bank  finds  prices  holding  up  buying.  .  .1031 
Belgium      tire     cuts     check     American 

sales     1181 

Bessemer    cuts    price     1348 

British       cut      prices       despite       guar- 
antees       730 

British     factories     cut     prices     to     new 

1.  v.  Is     1233 

British   prices  undergo  cuts 784 

Buick  cuts  prices 1185 

Cadillac  not  cut  price   1406 

prices    drop    1185 

Chandler    back    to    1913    price    basis.. 1348 

I  !hevrolel    "K.    B."    line    cut    1 185 

Chicago  bank  finds  lower  prices  needed.1180 
Cincinnati   prices  firm  for  the  present.   141 

Columbia    battery    reduced 1348 

"Commerce"    price    guaranteed 13 is 

Denmark,    car   prices    observed    at    Co- 
penhagen   show    63 

Dodge   price   cut,   and   chart   of  old  and 

n  ew    prices    1233 

Dort    drops    prices 1083 

Dort    second    cut 1404 

Elgin    pcices    reduced     lis", 

Federal   guarantees  price    1181 

Ford    cuts    again:    table    of    Foul    prlci 

range    1226 

Fordson   tractor  cut   in   price    187 

Franklin    revises    prices 1185 

French   price   program   In   auto   trade       690 

Fuel   prices   help   business 10S3 

Gas       buying       drops       despite       lower 

prices     936 

Gasoline  prices  drop  over  wide  area...   244 
Gas  prices  drop  6  cents  In  mid-west.,      176 

German    car-prices    rise 1263 

Goodrich   sets   pace   In   tire   price   cul 

I  loodyea  r  cuts  price    1391 

Handley    guarantees    prices 1184 

Handley   cuts   touring  car   1406 

n  duces  prices 675 

Hart  -Pari   cuts  fZOO  on   No    20  tri i    L031 

Harvester  prices  cut  to  steel  basis.,.,  882 
Harvest)  r  price  probe  urged  upon  Con- 

190 

tei    truck    'i"\vn    1348 

Haynes    guarantees    1184 
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Higher     priced     trucks     lead     in     new 

business    1031 

How    can    automotive    production    costs 

be   lowered?    540 

Hudson-Essex    Co.     prices    down 1184 

Hupp  reduces  prices    1083 

Implement      men      deny      price      fixing 

charge     297 

Jordan    price    down 978 

Lafayette    cuts     1184 

Lawson    tractors    reduced 7S3 

Lexington     cuts 1399 

Lincoln  reduced    1184 

Lowering  costs  by  greater  production.  607 
Mfgrs.  see  need  for  decision  on  prices. 1186 

Marmon  cuts  price 978 

Martin-Parry  reduces  on   Ford    bodies. 1399 

Mathews   cuts   light   price 1081 

Maxwell    reduces    prices 10S3 

Medium     priced     cars     lead     in     N.     Y. 

sales     476 

Mitchell    reduces    prices 1136 

Moreland    truck    reduces    1406 

Most  factories  take  position  on  prices.  1232 
N.  A.  D.  A.  urge  quick  price  action. 1184 
Nash    reduces    complete    line    "chart   of 

prices"     1406 

Oakland    and    Chevrolet    cut    price. ..  .1027 

Oldsmobile    guarantees     price 11S4 

Overland    announces     smashing     price- 
cut    1086 

Pa'.ge  reduces  table  of  prices    1226 

Paige    to    maintain    price 10S6 

Pan  American  cuts  prices 1399 

Premier    prices    slashed 1459 

Price  changes  in  current  models   (large 

chart)     1349 

Price  chart  changes  in  current  models.  1349 
Price      concessions      necessary,       says 

Bank    1129 

Price         co-operation        promised        by 

makers    1232 

Price  guarantee  merits  to  be  ruled  on 

singly     4S4 

Price  revisions  bv  companies   in    effect 

at   X.   Y.   show  86 

Propose  sales  tax  to  equalize  prices.  287 
Public  not  deterred  by  price  situation.     86 

Ranger   tractor   price   advanced 141 

Raw  material  prices  retard  normal  re- 
turn        577 

Rubber  Assn.  to  oppose  cost  mark  bill.  4S3 
Rumors    and    June    30 — our    industrial 

brakes     1041 

See  chart  of  metal  prices 409 

Seneca  reduces  prices 1185 

Sheridan   prices  down    1184 

Stanley  makes   cut 1399 

Steel    prices    still    uncertain 236 

Sterling  prices   reduced    1083 

Studebaker  prices  down    1185 

Superior  and  Giant  reduce 1354 

Templar   makes   cut 1185 

Thomart    truck    cuts    price 1126 

United     Auto      Body      Co.      ruts      price 

again    1083 

•  White  reduces  truck   1348 

Willys    cars    cut    price    112s.    l  '  19 

Wilson    truck   cuts   price 1348 

Protex — A — Cap — locking      radiator      cap 

(ills.)    761 

Production — Statistical  data  of  production 

of  uutos  in  1920 46 

Akron  begins  work  on  new  schedules..     43 
Akron    plants    spurt    to    meet    new    de- 
mand       777 

Alabama    business    rallies    in    cities...    883 
Analyzing   of  the    elements   of   produc- 
tion   cost    863 

Ansted's      cylinder     blocks     production 

-ills.)    72 

April   production   exceeds  1920  total. ..  .1035 
Balancing    factory    equipment    for   effi- 
cient   manufacture    841 

Big  Detroit   plants  speedilng  up 1403 

ii    production    methods   show    im- 
provement   (bv    Boundas) 24 

British  sales  show  1921   light   car  year.   681 
A   budget  control  system  which  is  pro- 
ducing  results   (Packard  Chic)    269 

Buick  and  Dort  Increase  production..  676 
Cadillac    motor's   enameling   equipment 

(ills.)    917 

Car    makers   increase   demand    for   en- 

glnes     629 

Car     plants    leading   in    Cleveland    In- 
dustry       774 

'  ■  i    us   bureau  auto  statistics  of  prod- 
ucts in   1919   1  ov  1 

Cleveland    auto    companies    retain    men 

:it    old    rales    141 

Cleveland    Business    Better     525 

Cleveland    factories   advertise    for   help.    87S 

i  Cleveland    factories    Increase    prod 

tlon      578 

Cleveland    survey   shows    falling 631 

Continental   adds   to  force 475 

Continental  motors  nears  70<JS    basis...  678 

i  'ollon    an  cage    reduced 1180 

I  ■•  cembi  r  production   figure  drop 94 

Detroit    adds   6649   more   men 829 

Detroit  Steel  Products  Co.,  spring  pro- 
duction   (ills.i    506 

Dlstrlbut  ln«    overhead       pense    b     thi 

ne    hour    rale     nut  li.nl  .  .    172 

i  mi  ant    produi  I  Ion   starts 726 

Imp. mi    Bpeeda    up   production 1228 
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Economy     forces     Willys-Overland     of- 
ficers out    575 

Efficiency  of  labor  reaches  high  point.  S2S 
Engine    production    grows    6    times    in 

five    years    1237 

Factories  begin  on   low  schedules V.\ 

February   deliveries    approximate    1920.   526 
February    production    in    Detroit    com- 
panies        584 

February  sales  total  77%    of  1920.. 
Firestone    reaches    60%     production...   627 
Firestone      to      decide      on      production 

policy     575 

Fits,  tolerances  and  heat  treatment  ap- 
plied   in    production    1314 

Ford's       April       orders       approximate 

90.000    7:7 

Ford   daily   record    to    date 1405 

Ford    leads   in    June   production    sched- 
ules      1232 

Ford     production     figures;     Jan.     sales 

establish    record 53 1 

Ford  records  fall  in  production  drive. .1352 
Ford    running    75%    at    Highland    plant 

by    Mar.    31    .",24 

Ford  schedule  reaches  4,000   cars  daily  988 

Ford   shows   gain    in    May 1186 

Ford    to    continue    4,000   a    day    output.  10S5 
Fordson    tractor    production    200    daily- 
basis     935 

A    foreman's     thoughts    of    piece-rate 

cutting    1169 

Ft.  Wayne  plants  close 41 

H.    H.    Franklin    production    continues 

heavy     77s 

Franklin     record      hindered     bv     short 

month    of    February     575 

Fuel    reserve    stocks    increase    in    De- 
cember       530 

G.   M.   C.   production    6. (WO  a   week 1353 

Gas    production    statistics 1130 

General    expansion    meets    sales    trend.    726 

Goodyear    schedule    increased 475 

Goodyear  sees  falling  off 1136 

Hoover  to  arrange  statistics  service.  1234 
"How  can  automotive  production  costs 

be   lowered"    540 

Idleness  and  its  relation  to  industry. 1012 
The    importance    of   the    labor   problem 

has    not    diminished    30 

Improved  service   obtained   bv   training 

service  men    (re.   Pierce-Arrow  Co.).   562 
Increase    in    car    manufacturing   brings 

release    of    held-up    parts    orders....   531 
Incentives    to    better   workmanship   ap- 
peal to  a  variety  of  instincts   (Perry 

gyroscope)     712 

Indiana  plants  show  increased  activity.  879 
Industry's   production   figure   for   1920..   986 

K.    C.    continues    gains 837 

Kalamazoo   plants   increase   operations.    475 
Limited    production   proposed  by  Ford.   243 
Lowering    costs    by    larger    production.   607 
Machining    cylinder    blocks    on    drum- 
type    continuous    miller 818 

Manufacturers     hold     production      rate 

low    295 

May   sales   fall  off:   June  outlook   dull. 1181 
Massachusetts  factories  on   low   sched- 
ules         188 

Milwaukee   factories   show   May   gains.  1040 

Milwaukee  parts  plants  speed  up s76 

Milwaukee   plants   resume   July    1 Ills 

Motor    cycle    production    schedule 188 

Motor    production     story     with     chart- 
showing  trend  of  production 613 

Newark  factories  cut  down  operations  II 
Output   for  March    doubles   Feb.— Aim  il 

schedules    increase    heavily 781 

Packard    engine    inspection    and    tests 

at  factory   1162 

Paige    Co.    cylinder     block     production 

(ills.)     756 

Paige  and  Packard  production  increase  475 
Parts  makers  And  collections  easier...  H26 
Parts  orders  drop  in  last  of  month  ....  1 1  26 
Plants    hold      output    close    to    actual 

sales     [352 

Price  changes  bold  May  sales  low. ...1226 
Production  curve  chart  showing  growth 

of  production  of  motor  vehicles 316 

Production  In   1919  dwarfs   1914  figures  1133 
Rust    prevention    by   Browning    proci 
Schedules  Increased  In  Cleveland  plant  725 
Sehlieder      Mfg.      Co.'s      poppet       valvi 

mfg 1382 

Shows  curving  slump.  Reeves  says....  IS6 
Splitdorf     Elect.     Co.'s      production     of 

magneto  magnets   221 

Springfield   plants   busy    526 

Stranahan     predicts     .   u       hortage     In 

June       

Studebaker  business  near  yeai 

Studebaker    demand    in    excess    <>i 

si  udebaker's     system     of     Intra   plant 

trucking    1208 

Time  study   work   requires   high 

men    (By   Baum)    463 

Timken     Holler    l:,    i  1  me    1  ■„.,     product  nip 

i"i  y  or   (ills.) 912 

Tiro    business   takes   upward    trem 

Akron    

Toledo  factories  Increase  schedules. ...  1229 

Tractoi    Facto product  Ion  . .  728 

Training     men     foi     1  -  actor     woi  1      In 

1  ;  iin  01    Central  Ice    school 22  1 

Truck    manufact  liri  1      produi  1  Ion    pi  1 

centage     731 
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True    function   of   an   employee's   lunch 

room     513 

Unsold  cars  load  British  markets 244 

Victor    Rubber    Co.,    on    300    tires    daily 

basis WO 

Where  is  the  motorcycle  going.' bb4 

Why   the  French  auto  program  of  pro- 
duction   failed    690 

Willys   extends   factory  schedule 927 

Willys   plants   cheerful   outlook  in   pro- 

duction    plans    525 

Willys  Hay  production  450  a  day '-■ 

Willys    July    schedule H4'1, 

Willys    orders    ahead    1348 

Willys    Overland     schedules     2     Willys 

Knights    daily    VV   433 

Winton      Co.      production      normal      by 

May    1st 6iS 

Wisconsin    factories    increase    produc- 
tion        *29 

Wisconsin    factories    resume    on    large 

scale 471 

Zenith     Carburetor     Co.  s     methods     of 
cutting  costs   in   mfg.   of   small   units 

(ills.)    (By   Schippen    26 

Pump— See   Ross   "two   way"    centrifugal 

pump    J-?6," 

Pyrometer— "Pyromike       J  >-" 

Pvromike— An    optical    pyrometer 1420 


Quaker  City  Rubber  Co.— C.  F.  Kelly  now 

director »m 

Quality   Tire    &    Rubber    Co.— File    bank- 

ruptcy    appeal 1240,    1447 

Quinsenberry.    Geo.    E. — 

Billion   dollar  mark  passed  in  auto  ex- 

ports    •   "* 

Important    factors    in    development    of 

foreign    trade ■  ;■   279 

"Purposes    of    the    Foreign    Trade    Fi- 
nance    Corp.     stated" 1044 

Road  construction   to  build  up  the   ex- 
ports of  autos 516 

Tide  in  export  trade  is  turning 91S 

R 
R.   &   V.   Motor  Co 433.   1030,   1452 

Aeronautics    list    of    important    events 

of     1920 .•••■    I41 

Auto     records     of     races  —  competitive 

(chart)     •"» 

Bignan    cars    entered    in   Corsican    race 

(ills.)     ..911 

Chassagne  &    Wilcox  to  drive  Peugeots 

here    SJ0 

Corsican  Grand   Prix  won  by   Bignan— 

sport J  90 

Data    on    motorcycle    racing 1443 

DePalma    in    Ballot    first    at    Los    An- 

DePalma    sets    track    mark 1136 

Dort   first  and  third   in  Argentine  road 


Raleigh   Motors   Corp. — Builds   two   mod- 


els 


Rubber    Co. — Receiver 


93) 


.1240 
Duesenberg  team  enters  French  Grand 

Prix     5SS 

Fiat   defeats   Mercedes  in  Targa   Florlo 

raci      1360 

French    Grand    Prix    fuel    consumption 

tests     1364 

Grand  Prix  car  entry  list 6SS 

Grand  Prix  date,  July  25 678 

Italy  Grand   Prix   race  revived 880 

Milton's-   Frontenac    leads    in    Indiana- 
polis    race Ill" 

Motorboat   records 3bl 

Motorcycle   records 3(3 

Mulford  in  Paige  makes  chassis  marks  1140 
Mulford's     Paige     record     at     Daytona 

authenticated    250 

Natl.    Motor    Racing  Assn.    formed 930 

Non -competitive  records  of  auto  races  329 

Peugeot  out  of  1921  racing 240 

Racers  assigned  places  in  French  Grand 

Prix    ;  ■   *90 

Renard,    Ballot    driver,    killed    in    colli- 
sion       635 

Sarles,    in    Duesenberg,    wins 1399 

See  also  air  races — 

S     T     1>.   enter  3  cars  for  Indianapolis.    479 

Sunbeam     car     for     Indianapolis     race 

(ills.)     lOU 

Sunbeam  builds  special  for  Indianapolis 

race    "88 

Twenty-five     entries     for     Indianapolis 

race     mo 

ood    accepts   challenge   for  motorboat 

cup   race 638 

Zeppelin  engined  car  wins  British  con- 

B 1  lands    racing) 890 

Cap     Locking    radiator    cap....   761 
1  ommunication    on     military    air- 

517 

ws — 
Auto         dustrj      pays      R.     R.     freight 

1  ,,f    $11111.11011, Odd    annually 771 

I',, mli'        eduction     asked      on      trucks 

t 883 

N.    V     Cent     il    R.    1:.    test    with    store- 

dOOr     deli'   '  '  v     B     success 77S 

N.   V    Central   R.   K.  tries  truck  experl- 

628 

Ti  hi  1       ""■''•    "2nd  1  lass" 1128 


Rambler    Tire 

named     147 

Ranger    Truck — Price    advanced 300 

Raw  Materials — See  "Materials" — 
Re-Atomizer — Ball    &    Ball    re-atomizer 

device,    described    (ills.) 159 

Rebuilt    Trucks — House    Committee    plan 

special    clause    on 732 

Recording    &    Computing    Co.  —  Consoli- 
dates   with    Eisemann 196 

Red     Diamond     Motors    Co. — File     bank- 
ruptcy   petition 6S5 

Rees    Motors    Co 10SS.    1399 

Registration — Motor    vehicle    registration 

1912    to    1920 63 

British    motorcycle    registrations 1121 

'British   registration   heavy 1032 

Calif.  sales  make  record  in  March 880 

Canadian      registration      of     cars      and 

trucks    399 

Correct  registration  figures  (edit.)....  134 
Increase  or   decrease  chart   in  car   and 

truck    registration 306 

Motorcycle      registrations      from      1918- 

1920    308 

No.  of  persons  per  car,  1920.  by  states  307 
Registration     by     states     of     cars     and 

trucks   in  U.   S.   during  1920 61 

Registration  chart,  by  states,  for  1920  304 
Tractor   and    trailers   in  U.    S.   1920,    by 

states    308 

Yearly     registration     curve     from     1912 

to     1920 304 

Reid   (C.   W.)   dies 247 

Remy    Electric,   division   of  G.   M.   C.  re- 
duces  wages.- 94,    10S7 

Renault   Bros 196,    fl34,    10S2,    1417.   1456 

Rentz    Spark    Plug    Co. — Formed 142 

Republic     Acceptance     Corp. — Offices 

moved    738 

Republic    Rubber   Corp 48.    246.    1454 

Republic     Truck     Co. — Shows     deficit     of 

$344,564     6S6 

Research — British    Board    of    Trade    issue 

license  to  develop  industrial  research       29 
Aeronautic   research    laboratory   at    In- 
stitute   of    St.    Cyr 853 

Alloys  Research  Assn.  is  being  formed  571 
Birmingham  Univ.  to 'do  research  work 

on   internal   combustion  engine 569 

British  Research  Dept.  announces  ap- 
proval of  Dept.  on  Cast  Iron  Re- 
search       81S 

Bur.  of  Standards  annual  report  shows 

extent   of  automotive   research 178 

G.    M.    C.   Central  Research   Laboratory 

.l.s.'.     (ills.) 900 

Govt,  research  in  road  construction....  848 
Harvard   Eng.   School  to  study  mfg.   of 

oxygen     546 

Prof.  Bairstow  classifies  "Research" .  .1443 
Research      on      tractor      transmissions 

(ills.)    1285 

Research     on      various     clutch     makes 

(ills.)     1307 

See  general  research  session  of  S.  A.  E. 

meeting     1151 

Useful  automotive  research  in  progress 

at   Bur.   of  Standards 750 

Revere   Motor  Co —98    1SS.   296.    427.    72s.    776. 
980.    1)78.    1J09.    1455 

Reynolds  Machine  Co. — Cuts  prices 47 

Reynolds  Motor  Truck  Co. — Ordered  dis- 
solved     294,    427 

To    sell    assets 526.    6S6.    833.    1403 

Ricardo.   H.    R — Means   of  materially  in- 
creasing   thermal    efficiency 456 

Influence    of    various    fuels    on     engine 

performance    804 

Pt.    II S56 

Pt    III 1003 

River  Rouge — Damages  fixed  at  $470,142  245 
Riveter — See  Baird  Pneumatic  Tool  Co..  901 
Roads   — 

Army's   interest  in   highway  transport  .1221 

Better   toad  construction 515 

Burton's  address  on  highway  educa- 
tion    problems 491 

Calif,    proposes    highway    dept S86 

1  'hir;igo-St.    Louis    highway    completes 

highway    link 41 

Chile  seeks  funds  for  road  work 529 

Coast   highway  bill   offered 886 

Colombia  starts  roads  as  prices  lower.  1236 
Committee      endorses      $100. 000,01111      for 

roads    193 

Decline  road  action  under  Dresent  plan  18 1 
Dowell  Road  bill  is  passed  l.v  House.  1453 
Federal     aid     extension      favored     by 

Congress     247 

Federal   aid   roads,    under   construction 

01    completed 122* 

French   reinforced  concrete  roads  1393 

Funds  available   bv  states  for  road  and 

bridge    work.    1921 391 

Fund  total  available  for  192]  road  work  if 

f?a.     gets    Federal    aid S7s 

Good     roads     congress     urges     speeding 

work    432 

Good  roads  essay  contest 97:: 

Govt,     helps    to     build    22.030    miles    of 

higrhway    1435 

Govt,     research    in    road    construction. 
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Pt.    I S48 

Pt.    TI 902 

Harding    takes    up    highways    in    first 

message    , 827 

Highway  educators  meet  at  Ann  Arbor  432 
The    "Highway"    Session    at    S.    A.    E. 

meeting 110 

Highway     plans     to     get     attention     of 

Congress 928 

Highway  transportation   (edit) 673 

Indiana  road  work  waits  lower  prices. 1182 
Industry   to   oppose  road   taxation   plan  8S6 

Iowa    extends    road    work 2.".o 

La.    roads  gets   $6.000.000 688 

Mexico    to    construct    main    roads    sys- 
tem      4SS 

N.   A.   C.   C.    to  give   essay  prizes 11S2 

N.  Y.  road  plans  to   increase  car  tax..   142 

Panama  to  build  roads 982 

1921     road     expenditures 390 

Ohio    dismisses    highway   head 200 

Ohio  gets  road   assurances 876 

Ohio    highways    to    have    Goethals    ad- 
vice          50 

Ohio   starts   important   road 139S 

Ohio  names   Smith   new   engineer 247 

Oregon  gets  results  in  road  program.  .1182 
Pershing    advocate    of    Road    Commis- 
sion     1182 

Philippines  double  road  work 1407 

R.    A.   A.   backs   Townsend's   bill 1397 

Roads    bureau    to    show    practicability 

of    tests 200 

Road  construction   to  build  up  the  ex- 
ports   of    autos 516 

Road    expenditures.    1921 390 

Road  makers  to  get  1250  army  tractors  528 
Saskatchewan   outlines   $24,000,000   road 

system    241 

See      highway      transport      session      of 

S.    A.    E.    meeting 1157 

Seeks    money    for    Mexican    highway ..  .1404) 
Senate  to  get  bill  changing  fund  plan.   775 

Senator   King  would   probe   roads 879 

South   to  extend  road  work 1031 

Speed    limits    lifted    on    French    high- 
ways      1240 

Tenn.  constructing  more  roads 471 

Test    roads    to    show    construction    de- 
fects        25ft 

Texas  roads  to  open  State 1130 

To   build   Tampico   highway 738 

Townsend     bill     gets     committee      ap- 
proval     1355 

Townsend     Highway     bill     kills     spoils. 

says   Chapin 113S 

Townsend    presses    Senate    for    passage 

of  bill 1403 

Townsend   submits  new   road   bill 933 

Truck   design   suggested  to  lessen   road 

repairs     190 

War  truck  surplus  requested  for  roads  193 

Washington    to   build    roads 784 

Wisconsin   bond  rate  higher 1360 

Wisconsin     finds     concrete     roads     no 

longer    economic 831 

Road  Tests — Govt,  research  in  road  con- 
struction   (ills.) 848 

Roamer — Makes    record    with     Rochester 

engine     935 

Rochester  -  Duesenberg  Co.  —  Roamer 

makes    record 035 

Rock   Island   Plow  Co — Cuts   prices 938 

Roesch.  D. — See  Clerk's  paper  on  cylinder 

actions,    etc 1142 

Rogers.  W.  B. — Present  problems  of  ma- 
rine  motor  design 1294 

Rolls-Rovce— Starts  production.  .91.    143.    1139 
Roma    Airship — Purchased   from   Italy   bv 

U.     S.    Army    (ills.)     '....'.  561 

Romer  Motors  Corp. — Forms  co.  to  make 

passenger    car 6S5 

Ronton    Oil    Gun — Described    (ills.) 1420 

Rosenhain.   F.    R.    S. — 

Hardness   and    its    relation    to    ductility 

and    fatigue   range ".   604 

Problems   and    possibilities   of   the   alu- 
minum piston 1264 

Roskam     &     Scott — Agents    for     Slough 

Trading    Co.,    N.    Y 246 

Ross    "Two   Way"    centrifugal    pumps... 1365 
Rotary   Tire   &   Rubber  Co. — In  receivers 

hands   5SS 

Rowledge,  A.  J. — Signs  with  Rolls«Royce, 

Ltd 1139 

Royal  Automobile  Club — Carbureter  tests 

for    fuel    economy 855 

Rubber  Assn.  of  Amer...91,  146,  150.  4S3,  1231 
Rudge  -  Whitworth,     Ltd.  —  Rustproofing 

process   of    1215 

Mfg.    of    optical    pyrometer 1420 

Ruggles    Motor    Truck    Co.  —  Organizes 

new   company 979 

Kushmore's     Cooling     System     explained 

(ills.)    1103 

Russell      Motor     Axle     Co. — 1-ton     bevel 

gear    rear    axle    (ills.) 798 

Russia— 

Russian    trade   ban    not    insuperable...      241 
Siberia    likely   to   have   big   future   auto 

trade     195 

Rust — Prevention    of,    by    Browning    pro- 
cess          556 

Rustoroolinc       nrocess      of      Kudge- Whit  - 

worth.     Ltd 1215 
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"S"  type  British   l'.us,  described   (ills.)...   742 
S.    A.     E.     tickets    issued    for    S.    A.     E. 

dinner    47 

Book    N.    Y.   and    Detroit    speakers    for 

March   16  meeting   588 

A   brilliant   annual  dinner US 

Boston     S.     A.     E.     visit     Rolls-Royce 

plant    53S 

Buffalo  S.  A.   E.  section  to  meet 433 

The  business  session  of  S.  A.  E.  meet- 
ing         117 

Business    and    sport    share    S.    A.     E. 

program    435 

Chairmen    for    summer    meeting    1049 

Dayton      section,      entertains     engineer 

delegates    1131 

Dayton   section   S.   A.    E.   discuss  avia- 
tion        5S7 

Description    of    S.    A.    E.    meeting    and 

topics   discussed    101 

Detroit    S.    A.    E.    to   meet 487 

Discusses  means  to  check  car  thefts. 1132 
1  Linham       heads       Axles       &       Wheel 

division     1081 

Graphic    page   of    men    at    the    summer 

meeting   (ills.)    1219 

Indiana  S.  A.  E.  meeting  set 879 

List    of    topics    to    be    discussed    at    S. 

A.   E.    summer  meeting 1046 

Midwest   section    S.    A.   E.    studies   An- 

sted    engine    638 

Minnesota  S.  A.  E.   elects 1228 

New  handbook  ready 944 

N.   Y.    S.   A.    E.    engineers  study   brake 

action     6S4 

N.    Y.    S.    A.    E.    visit    Cooper    Union..    483 
N.  Y.  section  hears  carburetion  talk. . .   890 

Nominate    officers    684 

Plan  to  center  auto  research  in  S.  A.  E. 

committee    490 

S.  A.   E.   hold   tractor  meeting 451 

S.  A.  E.  and  research 1075 

S.     A.     E.     summer     meeting     papers 

(Edit.)     1124 

S.  A.  E.  summer  meeting  program 871 

S.     A.      E.      tractor     meeting     set     for 

Feb  10   195 

Sport   and    social    features   of    S.    A.    E. 

summer    meeting    (ills.) 1160 

Sports  program  covers  many  events...   940 
Standards     committee     meeting     of     S. 

A.   E Ill 

Summer    meeting   described   and    topics 

discussed    1091 

To    extend    researches    (summer    meet- 
ing date)    296 

Vice-pres.    of    Natl.    Citv    Bank    writes 

to  S.  A.   E.  member 619 

S.  A.   E.  papers — 

Aeronautic    session    at    S.    A.    E.    and 

[  apers  read   107 

The  chassis  session  and  papers  read...    103 
Clark's    paper    on    cylinder    actions    in 

gas  and   gas   engines 1096 

Clark's    paper    on    air    transportation.  .1153 

Cleveland  section  hears.  Pomeroy SS7 

French's     paper     on     factors     controll- 
ing combustion    1100 

Front  hub  standards  postponed 116 

Highway  session  and  papers  read 110 

Martin's    paper     on     aviation    read     at 

S.    A.    E.    meeting    107 

Mead    &    Pierce's    paper    on    air-power 

plant    development    1153 

Nelson's  paper  on   fuel  problems   (ills.)   162 
Nelson's    paper    on    the    fuel    question 

and    progress 101 

Philbin's    paper    on    Federal    control    in 

aviation     1153 

Pres.     Beecroft's    address    at    S.    A.    E. 

summer   meeting    1092 

Putnam's  paper  on  chassis  design 104 

S.     A.    E.    summer    meeting    fullv    de- 
scribed   (ills.)     1141 

Soarratt'a      paper     on      carburetion      of 

il.  mIh,!     454 

See    aeronautic    session    1153 

See  combustion  session   1 147 

See    fuel    research    session 1148 

See    "General    Research    Session"    of    S. 

A.   E.   meeting   1151 

See   highway    transport    session    of 1157 

See  standardization   session   of 1159 

See    standardization    report    by     Boch- 

man      1/159 

Standardization   and   co-operation   fea- 
tures of  s.  A.   B.   meeting 108 

Summer   meeting    program    .-11111    papers  Inim 
Truck    and    tractor    discussed    al     Chi- 
cago s    A.  K.  meeting 252 

White's    paper    on    weight    of    chassis 

components     oil 

Zi.  s-rilieiin's    paper    on     Me  sri    engine 

deve'opmenl    (ills.)    1106 

S.    M.    M.    T.    Trust    Fund      for    the    relief 

of  contributors  to  the  motoi   trade..,     17 
"Safety   First"— N.  A.  C.  C.  offers  prize 

(or  essays  on  safety  5:::i 

l'i.  -venting      and      controlling      factory 

fires     (Tipper)      505 

What    of  safety  and    personnel   depart 

ments?    620 

Samson    Tractor   Co. — price    reduced 0*2 

•  illn  .  i-h    change  1030,     1357 

Sargent.  C.   E.— Elimination  of  throttling 

under  light   loads   1327 


Saurer    Gear    Testing    device 1431 

Savage  Expans.on   Bolt  Corp. — Split  bolt 

desc 603 

Saxon    Motor    Car    Co.,    sells    service    on 

former    models     981 

Scarratt,    A.    W.,    paper    on    carburetion 

of    alcohol    454 

Schartow,  F.  E.,  forms  new  company....   537 
Schipper,    J.    E. — "Cutting    costs    in    the 
manufacture  of  small  units  (re:  Zen- 
ith   Carburetor    Co.     (ills.i 20 

Advantages  of  contact  with  the  vehicle 
in  road  use    1251 

The  aeronautic  engineering  session  at 
S.  A.  E.   meeting 107 

Ansted's  cylinder  block  production 
methods     (ills.)     72 

Balancing  factory  equipment  for  effi- 
cient   manufacture    S42 

Central  research  laboratory  of  G.  M.  C.  900 

Chicago  show  evidences  much  optim- 
ism and  returning  business 201 

Completion  of  front  hub  standards 
postponed     116 

Detroit  Steel  Products  Co.,  spring  pro- 
duction   (ills.)    506 

Dunkirk  F-20  and  R-20  models  axles 
described    ( ills. ) 492 

Federal  5-,  6-ton  truck  desc.    (ills.) 1194 

G.  M.  C.  line  of  trucks  desc.   (ills.)....   542 

Gray-Beall   engine   description   (ills.)...   694 

Highway  4-cylinder  engine  desc. 
(i'ls.)    844 

Lexington  model  T  car  fully  described 
(ills.)    4 

Move  to  unify  all  interests  in  hub 
standardization    work    592 

Packard  engine  inspection  and  tests 
(ills.)    1162 

Paige  Co.'s  cylinder  block  production 
story    ( ills. )     756 

"Problems  of  the  front-end  drive  in 
autos"     1296 

Production  at  Timken  Roller  Bearing 
Co.    (ills.}     912 

Refinements  in  a  battery  ignition 
system   (ills. )    602 

Refinements  in  chassis  construction 
(i'ls.)    5S 

Schlieder  Mfg.  Co.'s  poppet  valve 
manufacture    (ills.)     1382 

Spring   4-cylinder  engine,   desc 493 

Trucks  and  tractors  discussed  at  Chi- 
cago S.  A.  E.  meeting   252 

Turmo  Model   H  engine  desc.  (ills.)....   800 

Zenith   Carburetor  Co.,   apparatus  used 

by    (ills.)     95S 

Schlieder    Mfg.    Co. — Poppet    valve    mfg. 

story    (ills.)     1382 

Schools — Tilden        to       direct        highway 

education     50 

Aeromarine  Co.  to  open  school  for 
aviators    484 

Air  Service   Engineering  school 721 

Amer.  Soc.  of  Mech.  Engineers  list 
of  labor   educators    33 

('amp  Grant  school  starts  141 

Harvard  Engineering  School  study 
mfg.    of   oxygen 546 

Indiana  schools   propose   car  training..   932 

Lectures  to  teach  service  by  N.  A. 
D.   A 1078 

Merchant  Venturer's  Tech  college  has 
an    automobile    laboratory 899 

Milwaukee  School  of  Automotive  elec- 
tricity  formed    626 

Penn.  Univ.   starts  highway  course.  .  .  .    250 

1'ierce- Arrow   service   training  for  men  562 

School  consolidations  necessitate  buses 
for   pupils    580 

TI.   of  Penn.   students  visit   plants 626 

Utilitor       Centra!        service        (tractor) 

school    (ills.)     22! 

Serjpps-Booth   Co..   adds  a   six-cylinder .  .1348 
Seiberling,    F.    A. — See    Goodyear    Co. 
Semi-Victoria     Top.     with     folding     cur- 
tain,  desc.    (ills.)    847 

Seneca   Motor  Car  Co..   reduces  prices. ..  1185 
Service — 

Improved  service  obtained  by  training 
service   men    562 

"It  costs  less  to  hold  a  customer  than 
to  get   a   n*-w  one"    180 

Manufacturer's   parts  service   plan 718 

Poxson,  of  I'oit  Motors  on  "Service 
with    the   car"    919 

Service  stations  send  call  for 
mechanics     683 

Sufficient  spare  parts  a  necessary  fea- 
ture   of   proper   traitor   service 175 

Unit    parts    makers    in    service    plan — 

(re-Motor  Truck    Mfg.   Assn.) 6s2 

Service     Truck,     %,     1-ton     si I     truck 

desc.    (ills.)    204 

Severln,  petition   filed   11112 

Shi  rldan    Motor  '  'at-  1  !o. 

139,   882,    1 135,   L181,    lis!.    1355 

Shi. lie.     N.    G.— 

A  budgel  control  system  which  is  pro- 
ducing results  (Packard-Chic,  sys- 
tem,          209 

A      foreman's     thoughts     of     pi,.,     rati 

cutting    1100 

I  lelping  workers  to  I,.-  |,,  ,,11, 1  ,,l  tin  n 
Skill      702 

1 1,,  ,  hi  Ives  to  better-  workmanship 
appeal  to  a  variety  of  instincts  (re: 
Perry   Gyroscope  Co.) 712 


Labor     statistics      showing      industries 

trends     415 

Manufacturing    as    well    as    statesman- 
ship  subject   to   impractical   idealism  1439 

Merchandising  abroad   464 

Motorcycle      Industry      for      1919 — sta- 
tistics       1440 
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Factors  of  original  battery  installation.  1338 
Fits,  tolerances  and  heat  treatment  ap- 
plied  in   production 1314 

Flame    characteristics   and   their    effect 

on  combustion 1100 

Fuel    economy    and    manifold    develop- 
ment     1333 

German  organization  of  factory  inspec- 
tion   dept 1385 

Govt,    research    in    road    construction..    848 

II.  at    treatment  of  valve   steel 917 

High     thermal     efficiency     in     airplane 

service    (ills.) 504 

Horse    power   and  horse   sense 1332 

How    to    lighten    front    axle's    sections 
without    decreasing    strength    (ills.).  .1206 

Improving   truck    design 1330 

Increased    compression    ratios 1339 

Increasing    battery    life    and    satisfac- 
tion      1338 

Induction    gases 1333 

Intake   manifold   practice    in    Europe ...  1370 
Interesting     comment      on      four-wheel 

braking    1335 

Low   mechanical  efficiency  at   part-load 

(edit.-)     723 

Measuring   surface   tension 1438 

Methods   of   cooling   airplane    engines.  .  1292 
Motor  cars  equipped  for  casinghead  gas 

tests    1045 

Necessity    for    fuel    economy 1335 

New  method  of  auto  body  suspension.  1261 

Next    step    in    engine    efficiency 132S 

Pass,    cars    compared    on    displacement 

per    ton-foot    basis 495 

■  Passenger-car    displacement    per    ton- 
foot   basis 666 

A  possible   explanation   of  airplane   ac- 
cidents  (by   S.  W.    Sparrow) 1197 

Present  problems  of  marine  motor  de- 
sign      1294 

Prest-O-I.ite's    economical    forming    of 

storage    batteries 1211 

Problems  and   possibilities   of    the  alu- 
minum   piston 1264 

Problems  of  front  end  drive  in  autos.  .1296 
Recent    development   in   aluminum   pis- 
tons     1340 

Refinements  in  engine  design 1328 

A    removable    track    for    rubber    tired 

road   vehicles    (ills.) 970 

Research    in    vaporization 1327 

Some    production    problems    which    in- 
fluence   design 1259 

Specification   of  electroplating  for  auto 

industry    12S9 

Spring  shackle   action 1331 

Storage    battery    equip,    important    de- 
sign    problem 1281 

Taking   advantage   of   the   other    man's 

knowledge    1256 

Three   is  a  crowd  in   rear  seat 1336 

Tolerance   systems   for   cylindrical    fits.  1274 
Traction     rating     variation     causes     in- 
justice     133S 

Tractor     adaptability     to     Held     condi- 
tions     1337 

Trend    of   passenger   car   design 132S 

Truck    engine    efficiency 1330 

Use   of   hollow   section    parts 1341 

Weak    elements   of    present    tractor    de- 

sign      1337 

Weight   factor   in   truck    performance.  .1343 
Wh»-r>-    are    we    getting    in    efforts    to 

solve    the    fuel    problem? 1241 

Templar   Motors    Co 46.    96.    476,   333,    876 

Opposition   fails   to   materialize 1185 

Termaat-Monahan— Sold   837 

Terminal     Engineering    Co.  —  Makers    of 

electric   truck  for  street   use    (ills.)..  692 
Texas   Motor  Car   Assn.    is   alleged    bank- 
rupt       193.   832 

Textile    In. lastly — Field    for    trucks    In....    617 
Textile     World     Survey— Wide     field     for 

trucks   in    textile   industry 617 

Thomarl     Motor   ''..—"Akron"    (ills.)    13.   1126 
Tllden,     C.    T.  —  "Transport    engineering 

education"    50    1157 

Time     study    work     requires     high-grade 

men 463 

Vital  factor  in  time  study 61S 

Timken-Oetroit    Axle   Co 1036.    144S.    1452 

Timken   Roller   Bearing   Co 912,  931.  1177 

Tipper,    R. — Analyzing    present    Increase 

in   individual  labor  efficiency 32 

"Bunk"    or   a    Fair-    I  '.al'.'       \    discussion 

oi    mental   attitudes 872 

Constructive    possibilities   of   the   ..pen 

shop     movement 822 

Determinlng    a    better    basis    for    wage 

payments  1442 

i  :■  :■ r's    work    definitely     related    to 

human   element   In  the  plant 1254 

The  meaning  of  the    Brltlsl al   strike  1  o 7 -J 

Number    Of    work     leans    as    relate.  I     to 

oroduct  ion   cost    und    rate i 7(1 

The  possibility  of  developing   leaders.  .1122 
Produi  i  kii    nigra  '    relat  li>n    to    fatigue 

tudles     1022 

Production     value    Of    industrial    incen- 
tives  1172 

Protective   machinery    in   danger-  of  be- 
comlng   cumbersome 132 

The    relation    of    cost     of    labor     to     far 

torv    product 282 

K.v  lev    ol   i"  ■    ent   Is  boi   Bltual  Ion 182 
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Standardization  without   understanding 

is   harmful 720 

Strength    of    labor    lies    in    definite    ob- 
jective  of   organization 1392 

Trend    toward    decentralization    in    or- 
ganization   670 

Unemployment      a      vital      problem     in 

Great    Britain 519 

Uses    and    abuses    of    organization    and 

associations  972 

View   the   labor  problem   in   perspective  922 
Wages   and    working    hours    are   differ- 
ent   problems 232 

What   British   experience    indicates 770 

What    of   safety   and    personnel    depts.?  620 
Workmen   feel  as  the  rest  of  us  as  re- 
gards   wage    cuts 470 

Tires — 

A.    E.    F.    tire   stocks   offered   to    Amer. 

dealers     197 

Advantages  and   safety  of  the  straight 

side    tire 697 

British    Dunlop    to    make    straight    side 

tires     1407 

Census    statistics     show     huge     tire 

growth    1405 

Eng.  shows  gain  in  tire  shipments....  192 
French  propaganda  against  the  straight 

side    tire 696 

Govt,  suggests  new  tire  standards....  876 
Human    study    a    necessary    factor    in 

automotive    sales 1213 

Importance    of    human    wastes    in    in- 
dustry     1222 

Mr.     Kemble's    reply    to    Mr.    Tipper's 

articles    1221 

Keystone  Tire  Co.  buys  A.  E.  F.  stock  533 
Makers  promote  straight  side  tire  use 

abroad   1403 

Norwegian    regulations    regarding    tire 

sizes    567 

P.  O.  extends  tires  shipments  bv  parcel 

post    884 

Push    straight    side    tires 1034 

Small    tires    lead    in    Japan 1032 

Steel-tread  tires  pass  out  in  France. .  .1181 
Surplus    tire    stocks    show    big    reduc- 
tion        2J", 

Tire  cuts  in  Belgium  check  Amer.  sales  1151 
Tire  pressures  as  affecting  car  life....  971 
Use    of    pneumatics    limited    on    trucks 

of  more  than   314-ton  capacitv n'*0 

War  gave   Amer.    world's   tire   trade... 1179 
Tire    export   charts,    by    months — 
Dec.    export    chart    of    tires    and    autos 

(by  countries) sis 

Feb.  tire  export  chart  (by  countries.  S19 
Jan.  tire  exports  chart  (bv  •■,,■. ■..-•i,,,..  >  -i- 
March  tire  exports  (hv  countries) .  .  .  .  ln.trt 
N'ov.  export  oh«-t  r'f  ''■'"=  ^"'  a-'tos..  4fi« 
Tampico  oil  fields  offer  b'"  H™  ni"--i---»t  729 
Tire  exports,  1911-1:20 — Chart  by  coun- 
tries       3S7 

Tire  sales  steady  at  Akron 1356 

"^iterance  Svstems— F-ir  cylindrical   tits ..  1271 
Tools — See    Machine    Tools — 
Tons — Acme   winter  truck   cab    (ills.)....    123 
Design    problems   in    new    semi-victoria 

touring    top     (ills) S47 

Seasonable     announcement     of     spring 

top     (ills.) f.iii 

Torque  —  Proper    method     of     measuring 

starting   torque   of  engines 2s 

Track  —  A    removable    track    for    rubber 

tired  vehicls    on  Ford  runabout  (ills.)   970 

Tractors — In    Louisiana 33 

Amarillo  (Tex.)  is  big  tractor  center.  679 
Annual  working  days  for  farm  tractors 

(edit.)     672 

Arabs  study  tractors s "" 

Big  n  l<  :".    demand  foreseen  in  South..    48(1 

British     tractor    prospects 61.". 

Cleveland     tractors     in     snow      removal 

service    (ills.) 558 

Farm  tractor  data  re:   four-speed   trans- 
missions     1002 

Ford    tractors    in    Germany 218 

Foreign    tractor    specifications 398 

Ranger  tra.tor  price  advanced ill 

See   also   design    of — 
See    specifications    of — 

Texas    tractor    sales    increase 929 

Tractor  adaptability  to  Held  conditions  1337 
Tractor  business  Improves  in  South  629 
Tractor  demand  shows  eain  in  year..  242 
Tractor     and     trailers     in     OT.     S.      (bv 

States,     in     192" 80! 

Winch     attachment     on     Holt     tractoi 

(ills.)    106 

Tractor— Costs   study    show    $4.21    o. 

acre     |>.. 

Tractor  descriptions — 
Allts-Chalmers    12-20    tra.tor    (Ills).,    .    H7 

Arc    tractor   desc,    (garden    tractors)  450 

Ant. .motive      tractor.      dese.      of      a      line 
draw     tractor     (ills.) 803 

Bates   Machine  *   Tractor  Co.'s   wheel 

1 1  actor    i  ills.) lie, 

Be. •man    garden    tractor 150 

'■  M   :t.i  track-layer  tractor  I  Ills.),     .   .  m; 

Rorlng  tractor 417 

'  'as,.    40-72    tractor       444 

Centaur   garden    tractor,   desc 449 

e'ariiuhar     tractor    (ills.) 199 

1   irquhar  3-plow   tractor lis 

CJromor  eulti"itor  "  actor  149 
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Hart-Parr  30  tractor 446 

Hicks  tractor,   with  power  steering 44S 

Improvements   in   a   line-driven   tractor 

(ills,  i     803 

LaCrosse    line-drive    tractor 448 

LaCrosse    tractor    (ills.) 499 

Lauson    cuts    tractor    prices 783 

Owee-Over  Tiller    i  ills,  i 445 

Renault    wheel   tractor,    desc.    (ills.) 1417 

The    Spry    Wheel,    garden    tractor 449 

Survey  shows  success  of  farmer-owner 

with    tractor 866 

Tractor  subsidies  proposed  by  French  6S1 
286     tractors     average     30.8     full     days 

work  a  year 764 

Uncle   Sam    12-20   tractor    (ills.) 445 

U.    S.    12-20   model 445 

L'tilitor  tractor 450 

Tractor   Engine    Exports,   by   months — 
Gas   tractor  engine   exports  from   1914- 

1920    360 

Tractor  Transmissions — An  estimate  and 

analysis    of 12S4 

Tractor    trials — 

Analysis    of    the    recent    horse-tractor 

work    cost   report 1413 

Bagdad    tractor    trials    successful 52S 

British    to    test    tractors 580 

British    tractor    trials    1 1920 1    report    of 

judges     1050 

The    British    tractor  trials    (edit.) 723 

Bulgaria    tractor    trials 820 

Closer  observation  in  1921  British  trac- 
tor   trials 766 

Fargo  farmers  get  impressive  lesson.  1447 
Fargo  tractor  tests  under  new  rules..  136S 
Germany  to  open  gates  to  light  tractor 

tests    630 

Spain    to   show    tractors 250 

Tractors   and    horses    to    meet    in    con- 
tests     1132 

Thousands  attend  Fargo  tractor  tests.  1400 
Twenty-two  more  tractors  at  Nebraska 

tests    216 

Wisconsin    proposes    new    tractor    tests  7S2 
Trailers — 

Janesville    buys    trailers 1132 

Mechanical      requirements     for     trailer 

progress  ( ills.) 261 

Trailers  in  U.  S.  in  1920.  by  states...  308 
Transveyor      trailer  -  attachment      and 

safety    handle    latch    (ills.) 131 

U.    S.    leads   in    trailer   industry 238 

Transmission    efficiencies    (edit.) 35 

Bollstrom    front    wheel    drive    described 

(ills,  i     546 

Clutches     and     universal     joints,     and 

transmissions    discussed 79 

Flexo    transmissions    (ills.) 1366 

Transmission     efficiencies 281 

Transvevor  trailer  attachment  and  safe- 
ty   handle    latch 131 

Traves  Motor  Co. — New  name  of  Skelton 

Motors   635 

Trov  Sunshade  Co. — Makers  of  Sunshade 

visor    1017 

Truck — Descriptions — 

Akron    multi-truck    1-ton  truck  chassis 

(ills.)     13 

Average    life   of    trucks 589 

Federal   5-6-ton   truck    desc.    (ills.) 1194 

G.    &    J.    Canadian    truck 1369 

G.  M.  C.  line  of  new  trucks  desc.   (ills.)  542 

McDonald   front   drive  truck    (ills.) 131 

Many   benefits    in    scientific   analysis   of 

truck    markets 963 

Moline    speed    truck    chassis    (ills.) 123 

R  linie:  ■'  ton  chassis  ('Us.)  ....  120 
See    also    design   of — 

See    design    trends    and    statistics 334 

See    "Specifications"    of — 
See  T.  E.  C.  electric  truck  desc.    (ills.)  692 
Service   ;ii  :  1   ton  speed  trucks  (ills.)...   204 
Textile    industry    wide    field    for   trucks  617 
Things    to    consider    if    you    would    sell 

trucks     640 

White  sees  efficiency  to  bring  wide  use 

of    trucks 247 

Truck    sales    in    Texas    increase 932 

Trucks  used  in  war. house  industry..  968 
Use  of  pneumatics  limited  on  trucks  of 

nun.-    than    ::'.-t..n    capacity 960 

Wichita   oil   field   special,    desc.    (ills.) 
Truck   Co    of   America     Purchasi 

trucks  fn.m  Slough  Trading  Co.. 1086,  1355 
Trucking — See    Studebaker's     intra-plant 

trucking     ( ills. ) 1208 

Truck     Lines— Calif.     Rapid     Transit     Co. 

starts      on      Coast 147 

utim     Co.     To    operate    3    lines    of 

1   -in     Pal  i:  uari    to    Ita 6S1 

Winchester   &    Western    Railwaj    Co 

T:it,    truck   line  on  R.  R.   tracks    145 
T  \n  aluminum  copper  alloy. ..  .1295 

Tuul  i,i    -Reduced     Into    tungsten 

i     749 

Tunison,    B     R. — 
Slgnini        >     of    alcohol    in    the    motor 

fuel   p  14 

Tun  at -Mi  rench      Co.)      goes     into 

llquidatioi 195 

Turn      mode!    H        nine  desc.   (ills.) B00 
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Uniform      vehicle      act — Backed      by      30 

organizations     160 

Union    Petroleum    Co. — New    cutting    oil 

"Wilkut"     1021 

Unit   Buying — Discussed   by   farmers 1182 

Unitid   Auto   Body  Co. — Moves 683 

Cut  prices    932 

Cut  prices  again 1083 

U.    S.    Auto    Bumper    Co. — Acquired     by 

C.   G.    Spring   Co 97.   526 

U    S.    Axle    Co. — New   semi-floating    real 

axle   (Ills.)    160 

U.   S.   C.   C. — Sets  convention  dates 150 

Favors  revision  in  contract  obligations  63c 

C.  of  C.   honors  industry 926 

Chamber  proposes  changes  in  overhead  6S2 

Tariff  topic  at  C.  of  C.  meeting 928 

U.    S.    Industrial    Alcohol    Co. — Tunison's 

article  on  alcohol  in  motor-fuel 14 

U.     S.     Light    and    Heat    Corp.,    reduces 

prices     50 

U.  S.  .Motor  Truck  Co..  guarantees  price  585 
17.    S.    P.ubber    Co.  .288,  827.  888.  984.  1033.  1408 

Universals — See    also    joints 79 

Noyes-  Richards'  self-lubricating  uni- 
versal joint    (ills.)    855 

Universal  Tire  &   Rubber  Assn.,   ask   for 

receivers     736 

L'pholstery — About    curled    hair    for    car 

upho'.stery     962 

Uruguay — Plans    higher    tariff 241 

Used  cars — Increase  as  new  sales  grow  112s' 
L'tilitor      Central      Service      School — For 

tractor   training    224 

L'tilitor    Service    System,    sufficient    spare 

parts  necessary  for  proper  service...   175 

V 

Valves — See  Poppet  Valve  Mfg.  story,  by 

Schipper    1382 

Van  Briggle  Mfg.   Co 

148,   191,   4S5.   S3S,   880,  1459 

Van    Dervoort,    Wm.,    succumbs    to    i.l- 

ness    587 

Van     Sicklen    Co.    sell    Newark    factory        .  I 
On  part  time   294 

Vauxhall   Car— Fully   descr.bed    (ills.) 254 

Vee     Engine     Type — Engineering     article 

on     1427 

Veneers — See    "Plymetl" — 

Verlinden,    Edw.,    to    join    Durant    enter- 
prise      1083 

Verville     Packard     biplane,     which     won 

Pulitzer  trophy    (ills.)    181 

Victor    Rubber    Co. .  .140.  249.  432.  725.  978.  1406 

Vim   Motor  Truck  Co.    146.    1400 

Volstead  violations — Court  holds  seizures 

authorized     139 

W 
Wages — 

Bosch   wage   sca'.e   reduced 433 

Continue   high   wage   scales   in    garages    188 
Determining    a    better    basis    for    wage 

payments     !4  42 

Goodyear  enforces  new  wage  reduct.on   . .. 
Penberthy      Injector      Co.'s      employes 

agree  to  wait  for   wages 433 

R.  &   V.  make  wage  reductions 933 

Touching   bottom    in   seeking    basis   for 

wages    233 

Wages  and  working  hours  are  different 

blems     232 

Ways    and    means    of    wage    reductions 

I  Edit.)     623 

Wagon    Making    statistics 1400 

Wainright— See      Dinlocker     and      Wain- 
right's   article    1012 

Walden-Worcester,         Inc..         reorganize 

wrench  company S81 

Wales.    R.    L. — See  Dickinson — 
Wall.      W.      G. —  "Advantages      of      four- 
wheel  braking"    1336 

Warehouse   Industry— Trucks  used  in....   96S 
Warren,     C.     E. — Car    finance     plan    ap- 
proved  by  Irving  Natl.   Bank's  vice- 
president    833 

Washington    Auto    Co. — Design    new    air- 
cooled    car    40 

Watson  Products  Corp. — Receiver  ap- 
pointed     148.    536 

Watson  Shock  Absorber,  desc.  (ills.),  ...1207 
\\,,,l   Patent— Parson's  patent   expired 

Weed   patent   upheld    533 

Weights  Effect  of  weight  on  fuel  con- 
sumption   (Edit.)    135 

Cleveland     acts,  to     stop     Ohio     truck 

weight    bill    H-9 

Weight  of  chassis  components 614 

Weiss.   J.,   (lies    1*9 

Wel.liug     Gas   and    electric    welding,    see 

i :,. ..!.     Review    869 

West     coast     Automobile     Mfg.     Co.— To 

make  car  for  coast 1188 
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Westcott    Motors    Car    Co 

246,  731,  989.  1400.  1459 

Westerburg  &   Co. — Receiver  named 482 

Western      Radiator      Corp. — Formed      to 

combine  2  companies   1089 

Wheeler,    Frank   H.   I.— Dies    1185 

Wheels — Fitting  traction  devices  to  cast 

disk   wheels    (Edit.)    35 

Australia   auto   wheel   tax 588 

Comp'etion  of  front  hub  standards 
postponed  (S.  A.  E.  report  of  com- 
mittee)       116 

Dayton      Co.'s     laminated     wood     disk 

wheels,    desc.    (ills.)    959 

Dunlop     Co.'s     wire     wheel     with     bolt 

attachment      1105 

Fitting  traction  devices  to  disk  wheels  718 
Hub  wheel  and   tire   standardization...   907 
Jefferson    drop    forged   steel   wheel    (ills.)   755 
Skid  chain  fasting  for  steel  disk  wheels 

(ills.)      811 

Standardization   of   wheel   sizes,    is  aim 

of  Dept.    of  Commerce 625 

Steel  spoked  and  disk  wheels  popu- 
lar on   British   cars    (ills.) 18 

W.  &  K.  rubber  tired  wheel 498 

White    Motor    Co.— Works    2    shifts,    re- 
duces force.. 578.  671.  8S4.   1028,   i:'-4S.   1397 
Whyte-Duffield      Mfg.      Co.  —  Instrument 

board    cleaner    1367 

Wiedeman.    Gustave — 

Amer.  Farm  lighting  plant  analysis....   393 
Wichita    Oil    Fie'.d    Special    Truck,    desc. 

(ills.)    703 

Wilcox    Motor    Co..    H.    E. — In    receiver- 
ship        935 

Wills,     C.     H..     &     Co.— Distribution     to 

start  in  March    187 

Metzger      to      handle      Wills      sales      in 

Detroit    1028 

Willys    Corp 288,    427.    1354 

Willys   Light   Junior— Selling   price   $295   1180 

Willys-Overland    Co.— 44,    193,    433.    477.    525. 

575,     5S4.     676.     688,     774.     886.     927.     1029. 

1035,     103S,     10S6,     112S.    1136.     1190.     1229, 

1348.    1403.  1449.   1451 

C.     R.     Wi'son     Body     Co. — Declares    big 

stock    dividend    46 

J.   C.   Wilson  Co..   truck  cuts  prices 1348 

Wilson     Foundry     &      Machine     Co..      to 

re-open    197,   23S 

Wilson.    W.    R..    named    Maxwell    presi- 
dent     1183 

Winch     Attachment,     for     tractors,     see 

Holt  Winch   (ills.)    206 

Windshield-Crowel'.'s     2-glass     sash     type 

(ills.)      500 

Windshield   Patent,   upheld   by  court 200 

Winters— Flexible    choke    valve    (ills.) ..  .1418 
Whither   Motor    Co..    buys   Sinclair    truck 

contract    42,    96,    S38.    1129 

Wisconsin      Industrial      Commission — Mr. 
Knop's    article    on    "Medical    Attend- 
ance in  relation  to  Compensation"  ..  .1170 
Wisconsin    Truck   Co. — Adds  new   model  1132 
Wo'seley    Chassis— Described    fully    (ills.)     20 
Wood.     K.     D. — "A     variable     speed     fan 

dynamometer"     650 

Wood — Conservation    a    necessity    (Edit.)     34 
Effect    of    varying    number    of    plies    in 

plywood     702 

Lumber  used  in  motor  vehicle  man- 
ufacture      1114 

Properties  of  ordinary   wood   compared 

with    plywood     711 

Urging   wood    conservation 46 1 

Valuable     work     done     by     the     forest 

products    laboratorv 255 

Wooley.    J.    C— "Striking    survey    shows 
i ci  ess        of        farmer-owner        with 

tractor"    866 

Worcester     Electric     Tool     Corp..      buys 

Stenman     1440 

Wright    Aeronautical    Corp. — New    Y\  right 
'model    E-2,    desc.    (ills.) 154 


Yellow  Cab  Mfg.   Co.,  to  make  new  Am- 
bassador  car    1 39 

Yoke  End — German   yoke   end.    desc.  899 

Young.    A.    P.— Data    on    spark    gaps   and 

magneto    voltage    

Younger.     John — "Huh     standardization      btjjj 
Youngstown   Carriage   Co..   sold 142 

Z 

ZR-2  dirigible   to   fly   to   coast B40 

Zeppelin— Branch     here     declared     possi- 

lulity '"': 

Negotiates   for  French   financing ..">- 
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Are  Your  Dealers  Discontented? 
A  Good  Many  Dealers  Are! 

We  have  heard  so  much  about  discontent  and  the 
prospective  shakeup  in  dealer  representation  that 
we  have  obtained  intimate  opinions  from  13  repre- 
sentative men.  We  believe  these  replies  form  a  very 
important  contribution  to  the  research  that  must 
be  made  into  the  subject  of  automotive  vehicle  selling. 


By  Clyde  Jennings 


A  FEW  days  ago  there  came  into  the  Class  Jour- 
nal office  a  man  who  wanted  to  talk  over  the 
prospects  of  manufacturing  a  car.  This  man 
has  a  completely  equipped  factory;  a  satisfactory  (to 
him)  design  of  a  car  that  has  successfully  made  the 
experimental  runs.  What  he  needs  is  a  dealer  organi- 
zation. When  that  is  completed,  he  will  be  ready  to 
give  the  word  to  begin  manufacturing  as  soon  as  he 
thinks  the  selling  situation  is  right. 

What  we  want  really  to  tell  is  this  man's  plan  for 
building  up  a  dealer  organization.  He  has  spent  sev- 
eral months  studying  the  situation  as  it  presents  itself 
and  here  is  his  conclusion : 

There  are  many  good  dealers  and  distributers 
who  are  disgusted  with  the  methods  under  which 
they  have  been  working.  They  believe  that  they 
have  been  threatened,  forced  to  do  this  and  that, 
and  have  been  given  no  voice  whatever  in  the 
preparation  of  the  article  that  they  must  pass 
on  to  the  public.  I  am  going  to  nose  about 
among  dealers  and  distributers,  pick  out  some 
of  these  men  and  put  them  into  my  organization. 
I  want  20  distributers  and  I  am  going  to  make 
these  men  into  a  selling  board  and  the  last  word 
on  the  car  design  and  method  of  selling  will  be 


their  word.  In  other  words  they  will  come  into 
my  organization  as  directors,  representing  their 
dealers,  and  have  a  voice  in  the  making  of  the 
article  they  are  to  sell. 


A  FEW  weeks  ago  the  Uruguay  legislature  passed  a 
bill  making  unlawful  a  merchandising  contract 
with  a  foreign  firm  that  could  be  cancelled  by  a  60- 
day  notice. 

The  reason  for  this  action  is  said  to  have  been  the 
cancellation  of  a  sales  contract  between  an  American 
automotive  manufacturer  and  an  Uruguayan  dealer. 
In  this  case,  so  it  is  reported,  some  vehicles  shipped 
to  this  dealer  before  the  cancellation  notice  was 
mailed  did  not  reach  him  until  after  the  cancellation 
became  effective.  The  idea  that  influenced  the  legis- 
lators was  that  this  dealer's  investment  in  his  busi- 
ness and  the  effort  he  had  put  into  building  up  a  good 
will  were  swept  aside  without  a  hearing  of  his  side 
of  the  case. 


THERE  two  incidents  would  indicate  that  manu- 
facturers have  been  somewhat  high  handed  in 
their  dealer  operations.    The  two  incidents  might  be 
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construed  to  indicate  that  the  present  methods  could 
be  improved.  Of  Course,  none  of  us  expects  that  any 
manufacturer  will  ever  build  a  dealer  organization  that 
will  be  100  per  cent  efficient  and  contented.  Human 
nature  has  not  reached  that  point  as  yet. 

But  it  is  reasonable  to  expect  that  the  state  of 
mind  of  the  dealers  and  distributers  would  be  such 
that  a  prospective  manufacturer  would  not  expect  to 
build  a  worthy  organization  on  the  ruins  of  another's 
structure,  and  that  legislatures  need  not  be  called  in 
to  protect  dealers. 

Now  what  are  the  facts  as  to  the  present  state  of  mind 
of  the  dealers?  There  is  only  one  place  to  find  the 
answer,  and  that  is  the  men  most  concerned — the  deal- 
ers. 

So  the  question  was  put  to  some  of  the  most  im- 
portant dealers  and  distributers  in  the  country.  The 
question  was  asked  by  a  man  who  knows  the  men  who 
wrote  the  replies  we  will  quote.  The  questioner  knows 
these  men  well,  he  knows  their  families  and  their  homes 
and  so  the  men  are  truthful  to  each  other. 

We  will  say  further,  these  men  did  not  know  that  they 
were  writing  for  publication,  nor  do  they  belong  to  the 
same  organization.  Probably  25  cars  are  handled  by 
these  men,  as  several  of  them  sell  more  than  one  line  of 
automobiles. 

The  question  was  this : 

In  your  opinion  do  you  believe  that  there  will  be  a 
general  shakeup  of  dealer  representation?  Will  deal- 
ers quit  their  lines  for  the  reason  that  they  believe 
that  they  have  not  had  a  square  deal  from  their  fac- 
tories?   What,  in  your  opinion,  will  happen? 

Now  come  the  answers.  They  are  an  important  docu- 
ment, as  important  a  document,  I  believe,  as  has  ever 
been  contributed  to  the  sales  end  of  the  automotive 
business.  Remember,  in  reading  what  follows,  that  you 
are  reading  the  testimony  of  men  who  have  sold  motor 
cars  for  years.  Some  of  them  have  been  in  the  business 
twenty  years,  and  all  of  them  long  enough  to  become 
recognized  units  in  the  business.  They  are  not  inter- 
lopers, nor  are  they  mere  observers.  They  are  the 
men  who  have  given  a  good  account  of  themselves  on  the 
firing  line. 

Surely  it  is  time  for  some  manufacturers  to  stop,  look 
and  listen  when  such  opinions  are  given  by  the  best  men 
in  the  business. 

Just  to  keep  the  question  in  front  of  you  as  you  read 
the  replies,  we  repeat  it  here: 

In  your  opinion  do  you  believe  that  there  will  be 
a  general  shakeup  of  dealer  representation?  Will 
dealers  quit  their  lines  for  the  reason  that  they  be- 
lieve that  they  have  not  had  a  square  deal  from  their 
factories?    What,  in  your  opinion,  will  happen? 

1 — I  believe  there  will  be  a  general  shakeup  and  have 
talked  with  some  of  the  distributers  and  factory  branch 
managers  and  it  is  safe  to  assume  that  there  will  be  a 
general  shakeup  and  many  of  the  dealers  will  be  both- 
ered.    Here's  what  happened: 

In  many  cases  during  the  non-delivery  period,  many 
dealers  have  taken  on  lines  on  which  they  could  get  de- 
liveries or  hoped  to,  and  where  they  previously  carried 
one  or  two  lines,  they  are  now  carrying  four  or  five.  In 
many  instances  they  have  done  this,  believing  they  have 
not  received  a  fair  deal  from  their  factories.  In  most 
instances,  perhaps,  it  was  the  fact  that  the  factories 
could  not  make  delivery.  What  is  going  to  happen  is 
this: 


Many  of  the  dealers  who  have  been  handling  cer- 
tain lines  for  many  years  will  change  and  go  on  to 
other  lines  because  of  special  and  extra  inducements 
given  by  these  manufacturers  to  beat  out  the  "other 
fellow."  Of  course,  some  of  the  better  lines  will  not 
suffer  from  this  materially,  but  some  will.  It  will  be 
a  question  here  of  the  survival  of  the  fittest. 

2 — No  doubt  there  will  be  some  changes  to  take  place 
among  the  dealers,  part  of  which  will  be  caused  by  the 
desire  of  the  factories  to  get  better  connections  and  part 
by  the  fact  that  some  dealers  who  have  sold  cars  that 
are  more  or  less  undesirable  will  endeavor  to  obtain  bet- 
ter connections. 

I  believe  this  situation  will  be  very  much  like  the 
recent  labor  situation.  When  there  are  plenty  of  jobs  it 
is  rather  hard  to  hold  laboring  men  in  line.  In  other 
words,  a  little  competition  should  do  no  harm.  It  is 
my  belief  that  there  are  a  number  of  dealers  in  some 
cases  handling  very  excellent  lines  who  have  no  more 
right  to  success  in  business  than  I  have  to  a  place  in 
heaven. 

Anyone  who  is  familiar  with  the  automobile  industry 
can  testify  that  in  no  industry  is  there  such  a  large 
number  of  men  who  are  apparent  successes  but  who,  as 
a  matter  of  fact,  have  been  carried  along  by  the  current. 
No  doubt,  when  it  becomes  a  matter  of  selling  automo- 
biles rather  than  telling  the  people  when  you  can  give 
them  a  car,  many  of  this  class  of  dealers  will  be  elim- 
inated. 

For  many  years  I  have  found  it  very  hard  to  under- 
stand how  some  fellows  have  been  able  to  remain  in 
business  when  you  take  into  consideration  the  methods 
pursued  in  their  various  establishments.  Some  of  the 
so-called  successful  automobile  establishments  remind 
one  very  much  of  the  old-fashioned  livery  stable  and 
one  of  the  second-rate  at  that. 

It  must  be  taken  into  consideration  that  there  are 
many  distributers  and  dealers,  as  well  as  manufacturers 
in  the  business  who  had  no  right  to  start  in  the  first 
place.  Due  to  an  over-liberal  credit  situation  which 
existed  up  until  about  a  year  ago,  many  dealers  started 
in  the  business  on  a  very  extensive  scale  on  a  very  lim- 
ited capital.  I  have  a  very  intimate  knowledge  of  one 
outfit  that  started  on  barely  enough  money  lo  unload  one 
carload  of  automobiles.  Due  to  some  particular  good 
fortune,  this  concern  has  been  able  to  remain  in  business 
and  has  at  last  got  its  finances  on  a  rather  substantial 
basis. 

I  believe  that  in  the  future  to  handle  the  automobile 
business,  it  will  require  more  capital.  In  other  words, 
fellows  who  have  started  in  the  past  would  be  unable  to 
duplicate  the  feat. 

This,  undoubtedly,  will  result  in  a  more  substan- 
tial class  of  dealers  with  better  methods  and  more 
profit  to  all  who  are  in  the  industry. 

3 — Dealers  who  have  been  handling  several  different 
lines  will  quit  all  but  possibly  two  lines.  In  some  cases, 
they  will  handle  only  one  line. 

4 — Dealers  cannot  afford  to  quit  their  lines,  even 
though  many  have  just  grievances.  At  present,  factories 
hold  the  reins  and  distributers  and  dealers  alike  must 
comply  with  their  wishes  and  accede  to  their  demands. 

5 — My  opinion  is  that  there  is  going  to  be  some  awful 
change.  I  have  received  quite  a  few  letters  from  dis- 
tributers and  dealers  with  whom  I  was  not  connected  at 
all  in  the  business  world,  who  have  told  me  that  they 
were  waiting  for  the  time  to  come  when  the  cars  would 
be  plentiful  and  they  could  tell  the  manufacturers  to  go 
to  hell. 
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I  am  giving  you  this  just  as  they  put  it  to  me. 

My  opinion  is  that  if  the  manufacturer  does  not  do 
something  soon  to  get  his  dealer  organization  together 
and  regain  their  confidence  that  the  different  manufac- 
turers will  be  bidding  against  each  other  trying  to  get 
the  best  representative,  because  he,  the  manufacturer, 
will  get  desperate  and  will  do  these  things  in  order  to 
save  his  factory  organization. 

6 — There  will  be  no  shakeup  in  our  dealers.  Our  factory 
has  been  running  almost  continually.  I  do  know,  though, 
of  a  lot  of  dealers  who  are  dissatisfied  with  the  service 
they  receive  from  their  factory  and  are  willing  to  jump 
to  some  other  make  of  car,  but  the  dealers  who  are  han- 
dling cars  made  by  reputable  manufacturers  will  not 
give  up  their  agencies  and  the  factories  are  not  increas- 
ing the  number  of  dealers,  so  we  hardly  know  what  will 
become  of  the  dealers  who  want  to  jump. 

I  imagine  that  a  lot  of  dealers  are  going  out  of  busi- 
ness. I  know  that  a  lot  of  Blank  dealers  are  going  to 
and  have,  either  because  they  could  not  get  the  cars,  the 
cars  were  no  good,  made  bad 

deals,  and  cut  prices  and  did     •^^^^^^^^^••^"^ 
not  know  how  to  conduct  their 
business. 

7 — Some  dealers  who  have 
good  lines  and  are  not  well 
financed  will,  undoubtedly,  be 
forced  out,  and  the  dealers 
with  poor  lines  who  are  well 
financed  will  ease  into  the 
place  vacated  by  the  former. 
This  is  natural.  I  do  not  be- 
lieve that  dealers  will  quit 
their  present  lines  unless  for 
the  purpose  of  securing  a  bet- 
ter one. 


The  successful  automobile 
man  is  an  optimist  and  lives 
in  the  belief  that  things  will 
change  for  the  better  to-mor- 
row. They  look  forward  to 
improved  relations  with  the  t^^^t^t^^t^^; 
factory  on  the  theory  that 
"further  up  the  creek  you  go,   the  better  the  fishing." 

8 — I  do  believe  there  will  be  a  general  shakeup  of  dealer 
representation  when  cars  become  more  plentiful,  but  I 
do  not  think  that  this  will  take  the  form  of  changing 
agencies.  Rather  the  dealer  will  go  out  of  business,  be- 
cause I  am  satisfied  that  there  are  too  many  dealers  and 
too  many  manufacturers  in  this  business  at  this  time. 

9 — The  need  of  education  in  the  automobile  dealer  in- 
dustry along  merchandising  principles,  as  laid  down  by 
other  successful  lines  of  business,  when  automobile 
dealers  have  to  sell  their  cars,  will  bring  forth  many 
changes  and  shakeups  because  the  dealer  does  not  know- 
how  much  it  costs  him  to  do  business.  Dealers  will  quit 
more  on  this  account  than  because  they  have  not  been 
treated  fairly. 

In  most  casts,  their  organizations  will  have  be- 
come so  badly  disrupted  they  will  not  know  who  or 
what  to  blame.  Furthermore,  there  are  many  dealers 
and  distributers  organizations  who  are  handling 
the  product  of  certain  manufacturers  whose  unfair- 
ness has  caused  them  loss  of  money,  prestige  and  so 
forth,  who  will  switch  from  their  present  position 
to  take  on  the  line  of  automobiles  from  the  manufac- 
turer who  has  a  clearer  vision  of  the  automobile  in- 
dustry which  the  dealer  or  distributer  occupies. 


Yes,  there  are  more  questions. 

This  article  and  those  to  follow  delve  more 
deeply  into  the  question  of  dealer-manufac- 
turer relations  than  anything  heretofore  put 
on  paper.  The  frankness  and  honesty  of  the 
replies  to  the  questions  must  be  their  own  de- 
fense. No  names  will  be  given  in  this  treat- 
ment of  the  question.  But  we  will  endeavor 
to  make  plain  to  the  manufacturer  just  what 
his  dealer  thinks  about  a  number  of  very 
important  topics,  such  as: 

The  bad  taste  left  after  the  allotments  in 
1919. 

Introduction  of  new  models. 

Careless  factory  inspection. 

Poor  assembly. 

Price  changes. 

Dealer  contract. 


10 — There  is  going  to  be  quite  a  change  in  dealer  repre- 
sentations throughout  the  country,  as  I  believe  that  the 
dealer  who  is  well  organized,  which  includes  sufficient 
financial  backing,  will  be  in  a  position  to  obtain  the  pick 
of  agencies. 

There  are  many  dealers  who  have  not  received  a 
square  deal  from  their  factories  and  I  believe  that  if  this 
financial  stringency  continues  that  many  dealers  will  be 
forced  to  retire,  and  this  will  leave  the  better  dealers 
to  command  something  from  the  factories  and  they  will 
be  in  a  position  that  they  have  never  been  in  before. 

11 — I  think  the  time  is  not  yet  here  when  dealers 
will  give  up  standard  profitable  lines,  no  matter  how 
they  might  feel.  If  the  factories  impose  conditions 
which  dealers  find  it  hard  to  meet  and  still  handle 
their  outputs,  some  readjustment  will  have  to  take 
place.  One  factory,  for  instance,  imposes  a  $15  na- 
tional advertising  charge  on  every  car  which  we  must 
pass  on  to  the  customer.  I  think  the  manufacturers  of 
less  known  cars  will  suffer  seriously  under  present 

conditions  of  contracts  in 
' view  of  coming  competition 

and  fall-off  in  the  market. 


12 — This  is  entirely  proble- 
matical in  my  mind.  It  is  to 
be  presumed  that  there  will  be 
several  changes  both  from  the 
dealer  viewpoint  and  the  fac- 
tory viewpoint.  Both  may  be 
justified.  We  are  looking  for- 
ward to  some  changes  in  our 
own  distributing  organization 
of  dealers.  Dead-wood  is  ap- 
pearing; that  is,  those  who 
cannot  sell,  but  were  able  to 
take  orders.  We  must  have 
sellers  in  a  buyers'  market. 

13 — It  is  natural  that  every 
factory  will  look  for  the  best 
dealer    representation    it    can 
find.       If  it  finds   its  present 
dealer  complaining  against  the 
^^^^^^7.     treatment     received     it     will 
either  mollify  him  or  look  else- 
The  standard  lines  always  will  be  well  repre- 
I  believe  the  average  dealer  continues  to  do  busi- 


where. 

sented 

ness  as  long  as  possible  with  the  factory  he  is  familiar 

with,  and  I  believe  that  statistics  will  show  that  most 

cancellations  are  made  by  the  factories. 


You  will  note  in  reading  these  answers  that  six  men 
are  outspoken  in  the  opinion  that  there  will  be  a  big 
shakeup  among  dealers,  while  only  three  are  outspoken 
against  it  and  at  least  a  part  of  the  three  give  the  opinion 
as  referring  only  to  the  organizations  they  represent. 

You  will  also  note  that  five  of  these  men  speak  out 
squarely  that  the  dealers  have  not  had  a  square  deal. 


Ac 


CCORDING  to  A.  P.  Young,  writing  in  Engineering 
(London),  if  a  spark  gap  be  connected  to  an  alter- 
nator or  transformer  designed  to  produce  about  the  same 
voltage  as  that  generated  by  a  magneto  (say  10,000)  at 
the  usual  frequency  of  50  per  second,  owing  to  the  com- 
paratively slow  rate  of  application  of  the  voltage,  the 
spark  voltage  will  be  much  less  than  with  a  magneto,  in 
which  latter  the  secondary  voltage  builds  up  extremely 
rapidly.  The  ratio  between  the  spark  voltage  with  mag- 
neto current  with  an  ordinary  alternating  current  of  50 
cycles  per  second  is  frequently  known  as  impulse  ratio. 
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New  Model  Lexington  Car  Uses 
Ansted  Engine 

Model  T  chassis  similar  to  model  S  except  for  new  engine.  Latter  is  high 
speed  type  with  overhead  valves,  novel  rocking  valve  gear,  and  vacuum 
oil  control.  Large  well  heated  inlet  manifold  cast  integral  with  exhaust 
header.  Hand  brake  is  mounted  on  transmission.  Makers  set  good  prec- 
edent  by  furnishing   more   detailed  specifications  than   are  customary. 

By  J.  Edward  Schipper 


ANEW  make  of  engine,  the  Ansted,  features  the 
new  model  of  Lexington  car.  Otherwise,  the  new 
chassis  is  very  similar  to  the  model  S  (which 
will  be  continued),  though  the  wheelbase  has  been  con- 
siderably lengthened.  For  the  present  the  new  chassis 
will  be  fitted  with  seven-passenger  and  closed  bodies  only. 

The  Ansted  engine  is  a  valve-in-head  type  and  is  de- 
signed for  operation  at  high  rotative  speeds,  hence  it  is 
capable  of  giving  considerably  more  power  than  the  L 
head  engine  formerly  used,  though  it  is  of  the  same  pis- 
ton displacement.  Its  maximum  output  of  73  hp.  is  ob- 
tained at  3200  r.p.m.  It  is  of  224  cu.  in.  displacement 
and  the  maximum  brake  horsepower  per  cubic  inch  of 
displacement  is  0.325. 

The  cylinder  barrels  and  upper  half  of  the  crankcase 
are  in  one  casting,  which  makes  a  good  manufacturing 
job.  All  finished  surfaces  of  the  block  are  at  right  angles 
or  parallel  to  the  bottom  face  of  the  cylinders.  The 
water  jackets  are  carried  the  entire  length  of  the  cylin- 
der wall,  and  there  are  water  spaces  between  adjacent 
cylinder  barrels.  The  pressed  steel  underpan  acts  as  an 
oil  reservoir.     The  timing  gear  cover  plate  is  so  fash- 


ioned as  to  provide  a  suitable  support  for  the  electric 
generator. 

The  piston  is  a  light  cast  iron  shell,  well  ribbed  and 
provided  with  only  two  rings.  The  piston  pin  is  fastened 
in  the  connecting  rod  and  bears  in  the  piston  pin  bosses. 
There  is  a  deep  groove  around  the  piston  at  the  pin  and 
there  are  two  horizontal  grooves  on  each  side  of  the  pis- 
ton pin  hole,  so  that  oil  scraped  off  the  cylinder  wall  may 
be  fed  into  the  piston  pin  bearing.  The  two  piston  rings 
have  a  stepped  joint  and  are  provided  with  saw  cuts  to 
keep  down  oil  leakage  and  also  to  assure  perfect  packing. 
Two  of  these  rings  were  found  to  do  the  work  of  the  three 
used  on  the  experimental  cars.  The  pistons  have  crowned 
heads  and  are  machined  on  all  exterior  faces. 

The  connecting  rod  big  end  is  lined  with  babbitt  cast 
directly  into  the  rod  in  order  to  insure  good  cooling  of 
the  bearing  surfaces.  In  assembling,  the  rods  are  all 
weighed  on  a  scale  and  grouped  so  that  the  differences 
in  the  weights  of  the  big  ends  will  not  exceed  1/10  oz. 
In  this  weighing  operation  the  piston  pin  end  is  mounted 
on  a  stationary  knife  edge  and  the  big  end  on  another 
knife  edge  located  on  the  scale  pan  of  the  balance. 


Sectional  diagram  of  combined  intake  and  exhaust 
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Pedal  controls,  showing  new  equalizing  device  used 
an  foot  brake  cables 
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The  Ansted  engin 


Lexington  model  T  cars,  showing  belt  drive  for  fan,  generator 


The  crankshaft  is  unusually  stiff  and  is  very  carefully 
balanced  on  a  Carwen  balancing  machine  before  it  is 
sent  to  the  assembling  department.  The  shaft  is  drop 
forged  and  has  three  main  bearings.  These  are  stepped 
so  as  to  make  the  boring  and  reaming  more  economical 
and  accurate.  The  bearings  are  assembled  with  a  0.006- 
in.  shim  between  the  case  and  the  caps.  They  are  reamed 
to  size  before  the  engine  is  run  and  do  not  have  to  be 
scraped  or  burned  in.  The  front  and  rear  bearings  are 
provided  with  annular  oil  supply  grooves,  but  aside  from 
these  there  are  no  grooves  in  any  of  the  main  or  con- 
necting rod  bearings. 

The  crankpins  all  have  0.4375-in.  holes  through  their 
centers  and  the  connecting  holes  from  the  main  bear- 
ings to  the  pins  and  between  the  adjacent  pins  are  all 
11/32  in.  in  diameter.  The  crank  cheeks  are  unusually 
heavy  in  section.  Care  has  been  taken  to  prevent  oil 
leakage  at  both  the  front  and  rear  ends  of  the  crank- 
shaft. At  the  front  end  there  is  a  thrower  ring  on  the 
inside  of  the  crankcase,  and  a  series  of  thin  cork  wash- 
ers in  the  timing  gear  cover.  At  the  rear  end  of  the 
shaft  there  13  an  oil  thrower  ring  turned  integral  with 
the  shaft.  Supplementing  this  there  is  a  return  thread 
on  the  shaft.     At  the  rear  end  of  the  main  bearing  there 


is  a  small  drain  groove  to  prevent  the  oil  under  pressure 
from  working  out  around  the  oil  thrower  ring. 

The  valve  gear  is  unique  in  that  the  valve  rocker  arms 
are  so  mounted  that  their  fulcrum  points  provide  a 
variable  rocker  arm  ratio  from  1.265  to  3.047  to  1,  which 
causes  the  valve  to  start  and  stop  slowly,  but  to  obtain 
greater  and  more  rapid  lift  than  would  be  possible  with 
a  constant  ratio  rocker  arm.  This  prevents  valve  clat- 
ter at  high  engine  speeds.  Double  valve  springs  are  used 
to  prevent  synchronism  between  the  valves  and  the 
rest  of  the  mechanism  from  causing  floating. 

The  valve  tappets  are  easily  accessible,  as  the  tappet 
guides  are  held  in  place  merely  by  the  push  rod  inclosing 
tube.  The  tubes  which  inclose  the  push  rods  and 
through  which  the  engine  breathes  are  not  fixed  in  place, 
but  are  pushed  up  into  a  counterbore  in  the  bottom  of 
the  cylinder  head  and  have  a  nut  at  the  bottom  end 
which  presses  down  against  the  valve  tappet  guide.  The 
latter  is  thereby  held  in  place  by  the  tube  and  the  push 
rod  completely  inclosed.  The  valve  tappet  guides  are 
grouped  in  pairs  and  have  between  them  a  small  fillister 
head  screw  which  prevents  their  turning  in  the  cylinder 
casting. 

The  valve  mechanism,   including  the  rocker  arms,  is 
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completely  inclosed,  and  the  breather  is  located  in  the 
pressed  steel  valve  cover  on  the  top  of  the  cylinder  head. 
This  insures  a  plentiful  supply  of  oil  to  the  valve  rocker 
arms  and  the  cup  in  the  rocker  arm  is  always  full  of  oil. 
Valve  clearance  can  be  adjusted  while  the  engine  is 
running,  which  is  said  to  be  a  great  convenience. 

A  conventional  three-bearing  camshaft  is  used.  The 
valve  timing  is  as  follows.  Exhaust  closes  and  intake 
opens  at  10  deg.  past  top  dead  center;  exhaust  opens  50 
deg.  ahead  of  bottom  dead  center  and  intake  closes  57 
deg.  after  bottom  dead  center.  The  front  bearing  does 
not  support  the  camshaft  directly,  but  through  a  sleeve 
which  carries  the  ignition  distributor  gear  at  its  rear 
end  and  a  flange  at  the  front  end.  To  the  latter  the  cam- 
shaft gear  is  secured  with  four  cap  screws.  End  play 
is  taken  up  at  the  forward  end  by  a  phosphor  bronze 
thrust  washer,  which  can  be  adjusted  by  a  set  screw  in 
the  timing  gear  cover.  The  flange  on  the  camshaft  collar 
takes  the  thrust  in  the  other  direction  against  the  cam- 
shaft bushing. 

The  Fuel  Vaporizer 

A  horizontal  Rayfield  carbureter  is  bolted  to  the  com- 
bined intake  and  exhaust  manifold  on  the  right  side  of 
the  engine.  The  mixture  leaving  the  carbureter  strikes 
a  series  of  ribs  that  are  heated  by  the  exhaust  and  are 
directly  in  line  with  the  incoming  mixture.  The  mixture 
is  deflected  upward  over  them  by  the  shape  of  the  mani- 
fold and  because  of  this  change  in  direction,  the  heavier 
particles  of  unvaporized  gas  are  thrown  out  of  the  mix- 
ture and  precipitated  on  the  ribs  where  the  heat  of  the 
exhaust  vaporizes  them.  The  intake  manifold  measures 
134  in.  in  diameter  at  all  sections,  hence  the  gas  velocity 
is  not  sufficient  to  sweep  unvaporized  particles  of  the 
fuel  off  of  the  vaporizing  ribs.  The  use  of  separate  ex- 
haust pipes  and  mufflers  for  each  group  of  three  cylin- 
ders prevents  the  overlapping  exhaust  from  interfering. 

One  of  the  features  of  the  lubricating  system  is  the 
control  of  the  oil  pressure  by  vacuum.  When  the  throttle 
is  nearly  closed  and  the  engine  is  running  light  but  little 
lubricant  is  needed.  At  such  times  there  is  a  high 
vacuum  in  the  intake  manifold  and  the  vacuum  operated 
piston  controlling  the  oil  by-pass  valve  is  raised  against 
spring  pressure,  thus  opening  the  oil  by-pass.  The  oil 
pressure  is  thereby  reduced  and  excessive  oiling  and 
smoking  are  prevented. 

The  oil  pressure  regulator  is  located  at  the  front  end 
of  the  crankcase  immediately  over  the  oil  groove  in  the 
front  main  bearing  into  which  the  oil  passing  through 
the  crankshaft  is  discharged.  The  plunger,  which  act5; 
as  a  valve,  extends  down  into  the  crankcase  to  the  bear- 
ing groove.  The  piston  is  located  in  a  small  cylinder 
casting  on  the  outside  of  the  case.  This  cylinder  is  con- 
nected to  the  intake  manifold.  The  system  operates  at  a 
maximum  pressure  of  40  lb.  per  sq.  in.  The  oil  level  in 
the  crankcase  is  determined  by  means  of  a  bayonet  type 
gage. 

A  Rayfield  regulator  is  used  for  the  thermostatic  con- 
trol of  the  cooling  system.  The  water  is  circulated  by  a 
new  type  of  screw  or  turbo-impeller  pump  which  gives  a 
good  head  of  water  at  low  speeds  and  yet  does  not  give 
excessive  circulation  at  high  speeds.  The  pump  is  open 
so  that  thermal  circulation  takes  place  if  the  pump  drive 
fails.  The  pump  is  located  at  the  rear  end  of  the  engine 
and  is  driven  through  the  electric  generator  and  a  small 
shaft  with  two  fabric  universal  joints.  The  water  enters 
the  cylinder  jacket  through  a  distributor  pipe  with  three 
outlets,  the  object  being  to  assure  uniform  distribution 
of  water  with  consequent  uniform  cylinder  temperature. 

The  use  of  only  two  timing  gears  and  belt  drives  for 
the  auxiliary  apparatus  is  quite  a  departure  from  con- 


ventional practice.  It  has  been  found  that  two  gears 
with  1.25-in.  face  and  a  spiral  angle  of  nearly  24  deg. 
can  be  made  from  steel  and  iron  and  kept  quiet  if  a  third 
gear  is  not  meshed  with  them.  The  gears  are  rough 
hobbed  and  then  finished  on  a  Fellows  helical  gear 
shaper.  The  fan,  generator  and  water  pump  are  driven 
by  Graton  &  Knight  28  deg.  V  link  belts.  There  are  two 
independent  belt  drives,  one  for  the  fan  and  the  other 
for  the  generator.  The  fan  is  mounted  on  an  adjustable 
support,  and  adjustment  for  the  generator  drive  is  pro- 
vided for  by  using  a  standard  S.  A.  E.  mounting  for  the 
electric  generator,  whereby  the  generator  can  be  swung 
through  quite  an  arc.  This  feature  makes  necessary  the 
two  universal  joints  between  generator  and  water  pump. 

The  new  Ansted  engine  is  combined  with  a  transmis- 
sion forming  a  unit  powerplant  and  has  a  new  design  of 
multiple  disk  clutch  which  is  now  being  made  by  the 
Lexington  company.  It  contains  five  driving  and  six 
driven  disks.  There  are  ten  floating  Raybestos  moulded 
friction  rings  in  between  the  metal  disks  of  saw  steel. 
The  Raybestos  disks  just  clear  the  driven  clutch  drum 
so  that  when  the  clutch  is  released  they  cannot  drop  into 
the  teeth  of  the  driving  member.  Teeth  of  10-12  pitch 
are  cut  on  the  inside  of  the  driving  and  on  the  outside 
of  the  driven  clutch  members.  The  teeth  on  the  clutch 
plates  and  the  drums  are  formed  on  a  Fellows  gear 
shaper. 

The  most  marked  change  in  the  chassis  is  the  lengthen- 
ing of  the  frame  to  give  a  128-in.  wheelbase  in  place  of 
120-in.  The  section  of  the  side  frame  channel  is  now 
practically  9  in.  in  depth  with  2-in.  flanges,  top  and  bot- 


Transverse    section    of    Ansted    engine,    showing 
"rocking   chair"    type    of   rocker  arm    used    to    in- 
crease a7id  decrease  valve  acceleration   in  opening 
and  closing 
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torn.  The  running  boards  are  bolted  to  the  bottom  of  the 
frame,  thus  giving  it  additional  lateral  strength.  A 
cross  member  is  carried  from  the  underside  of  the  run- 
ning boards  across  the  frame  to  prevent  sag  in  the  run- 
ning boards  and  to  stiffen  the  frame.  The  frame  side 
members  are  now  straight,  the  frame  tapering  from  front 
to  rear.  This  makes  it  possible  to  rest  the  body  directly 
on  the  edge  of  the  frame  side  members. 

Both  the  emergency  and  the  service  brakes  are  un- 
usual in  their  construction.  The  hand  brake  operates 
upon  a  drum  located  on  the  rear  of  the  transmission. 
The  foot  brake  operates  on  drums  attached  to  the  rear 
wheels,  and  is  in  the  form  of  contracting  bands.  The 
hand  brake  is  operated  through  a  spring  tensioning  de- 
vice so  that  it  is  possible  to  bring  the  car  to  a  stop  with 
very  light  pressure.  The  foot  brakes  are  operated  by  a 
cable  guided  to  each  rear  wheel  by  a  heavy  tube  attached 
to  the  frame.  The  brake  cables  pass  through  loops  or 
guides  on  the  axle  tubes  and  therefore  are  not  affected 
by  the  slight  rotation  of  the  axle  when  the  brakes  are 


applied.  Fabric  universal  joints  connect  the  three  speed 
selective  gearbox  with  the  rear  axle.  The  drive  is  Hotch- 
kiss  type.  The  transmission  is  completely  fitted  with 
anti-friction  bearings.  The  counter  shaft  and  spigot 
bearings  are  furnished  by  Hyatt,  while  the  main  shaft 
bearings  are  New  Departure. 

The  new  body  lines  are  very  distinctive.  The  low  hung 
effect  of  this  body  is  obtained  by  carrying  the  doors 
right  down  to  the  frame  line  and  cutting  into  the  body 
sill  to  permit  the  door  to  shut.  Sears-Cross  locks  are 
used  in  all  the  doors  and  dowel  pins  are  provided  in  the 
side  of  the  sill  to  hold  the  doors  in  position.  This  de- 
sign is  made  possible  by  the  deep,  stiff  frame. 

A  triangular  instrument  board  located  in  the  center 
of  the  cowl  carries  the  ammeter  and  oil  pressure  gage, 
speedometer,  switches  and  two-way  valve  for  controlling 
the  tilt  of  the  head  light. 

The  schedule  of  prices  is  as  follows:  Seven-passenger 
touring,  $2985;  four-passenger  Sedanette,  $4150;  seven- 
passenger  Salon  Sedan,  $4250. 


Detail  Specifications  Model  T  Lexington  Car 

(All  Dimensions  in  inches.) 


Engine 
General 

Bore 3-1/4 

Stroke    4-1/2 

Number    cylinders     6 


Compression    80  lb. 

Clearance  volume   10.5  cu.  in. 

Piston  swept  vol 37.3  cu.  in. 

Total  piston  displacement.  .224  cu.  in. 
Horsepower  by  S.  A.  E.  formula.  .25.39 
Horsepower  developed. 65  at  3000  r.p.m. 
Cylinders 

Center  spacing 6-1/4  and  4 

Thickness  cylinder  walls 1/4 

Thickness  cylinder  head   5/16 


Thickness   water   jacket- walls. ..  .3/16 

Mean  water  jacket  space   13/16 

Material    Cast  iron 

Pistons 

Thickness—  head,  1/8;  walls,  1/16 

Clearance  at  top   009  to  .013 

Clearance  at  bottom 003  to  .004 

Number  of  rings    2 

Length  of  piston 3-17/32 

Material Cast  iron 


Longitudinal  section  of  Ansted  engine,  showing  arrangement  of  oil  pump,  and  flywheel   with   in- 
ternal teeth  to  mesh  with  teeth  on  driven  clutch  plates 


Piston  Pins 

Outside  diameter 873 

Inside  diameter 9/16  to  11/16 

Material.  .No.  1020  S.  A.  E.  steel, 
annealed  and  case  hardened 

Connecting  Rod 

Length  center  to  center 8-1/2 

Diameter  cap  bolts   7/16 

Thickness  of  web 5/32 

Thickness  of  flange   3/16 

Width  flanges   5/8 

Material D.  F.  steel 

Crankshaft 

Front  b'r'ng.  .1-3/4  dia.  x  2-31/64  long 
Second  b'r'ng. .  .2-1/4  dia.  x  2-3/8  long 

Third  bearings 2-3/8  by  3-1/8  long 

Crankpin   2-1/4  dia.  by  1-1/2  long 

Cr's  sec.  long  crank  arm. .  .  .3-V8xl-% 
Cr's  sec.  short  crank  arm.  .2-%xl-l/16 

Diameter  flywheel  flange   4-7/8 

Thickness  flywheel  flange 3/8 

Material  .  .D.  F.  steel  .40  to  .50  carbon 

Crankshaft  Bearings 

Thickness  of  shell   3/32 

Material Babbitt-bronze  back 

Camshaft 

Diameter 1-1/8 

Frnt  bearing.  .2-1/8  dia.  by  1-1/4  long 
Second  bearing 

1-3/4  dia.  by  1-1/2  long 

Third  bearing 1  dia.  by  2  long 

Diameter  gear  flange   3 

Width  of  cam  face    5/8 

Radius  fol.ower  circle 8437 

Material.  .D.  F.  steel  No.  1020  S.  A.  E. 
Material  camshaft  bearing 

Phosphor  bronze  S.  A.  E.  No.  26 

Valves 

Clear  diameter    1-5/8 

Diameter  of  valve  stem. . .   .310  to  .311 

Lift    415 

Material E.  W.  P.  alloy 

Valve  Springs 

Total  load — main  spring... 45  to  50  lb. 

Total  load  aux.  springs 23  to  28  lb. 

Material   Round  steel  spring  wire 

Timing  Gears 

Pitch   10 

Width  of  face   1-1/4 

Number  of  teeth  in  crankshaft  gear. 33 
Material  of  crankshaft  gear.  .  .C.  R.  S. 
Number  of  teeth  camshaft  gear.  . .  .66 
Material  camshaft  gear C.  I. 

Flvwheel 

Pitch  diameter 15.750 

Width    3-9/32 

Thickness   of  web    1/2 

Teeth 126—8-10  pitch 

Face 1-1/8 

Material     Semi-steel 

Crankcase 

Thickness  side  walls   3/16 

Thickness  top   3/16 

Thickness  legs    3/16 

Thickness  ends  1/4 

Material Cast  iron 

Cast  integral  with  cylinder  block 

Water  Pump 

Diameter  of  paddle 3.994  to  3.996 

Width  of  paddle 499  to  .501 

Number  of  blades   10 

Material   Red  brass 

Radiator 

Area   front    375   sq.   in. 

Thickness  2-3/4  in.  core 

Capacity  water  system 17  qt. 

Carbureter 

Make    Rayfield 

Size    1-1/2  horizontal 

Clutch  and  Transmission 

Clutch 

Diameter  of  disk 8-5/8  in. 

Number  of  disks    10 

Width  of  facing    1-1/16 

Thickness  of  facing 1/8 

Material  facing Thermoid 

Spring  pressure 240  to  270  lb. 
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Transmission  Gears 

Const,  mesh  primary   15  teeth 

Const,  mesh  secondary 27  teeth 

Low  speed  primary   27  teeth 

Low  speed  secondary 15  teeth 

Second  speed  primary   20  teeth 

Second  speed  secondary   22  teeth 

High  speed,  telescoping 15  teeth 

Reverse  primary 12  teeth 

Reverse  idler   17  teeth 

Pitch  of  gears   6-8 

Width  of  gear  face   3/4 

Material  of  gears.  .  .Oil  hardened  steel 

Reduction  in  Transmission 

Reverse    4.05  to  1 

Low     3.24  to  1 

Second    1.636  to  1 

High    Direct 

Total  Reduction 

Reverse    18.73  to  1 

Low    14.98  to  1 

Second    7.56  to  1 

High   4.625  to  1 

Shafts 

Diameter  primary  shaft  (six  splirel 

1.475 
Material  primary  shaft 

S.  A.  E.  steel  No.  1045 
Diameter  section  secondary  shaft 

1.188 
Material  secondary  shaft 

S.  A.  E.  steel  No.  1045 

Bearings 

Primary  drive  shaft,  front 

No.  1209  ball  bearing 
Primary  drive  shaft,  rear 

No.  306  ball  bearing  D.  R. 
Secondary  shaft,  front 

Hyatt  roller  bearing 
Secondary  shaft,  rear 

Hyatt  roller  bearing 
Reverse  shaft   Bronze  bushing 

Rear  System 

Axle  Housing 

Thickness  center  section 3/8 

Diameter  center  section 12-7/8 

Thickness  tubes    .- 3/16 

Diameter  tubes   2-41/64 

Distance  between  spring  centers. 41-1/2 
Material  of  housing Pressed  steel 

Shafts 

Diameter  of  propeller  shaft 1-3/4 

Material    Nickel  steel  tube 

Diameter  of  live  axles   1-3/8 

Material No.  3125  S.  A.  E.  steel 

Driving  Pinion 

Pitch     3.47 

Face    1-5/16 

Number  of  teeth 8 

Material   Steel  forging 

Ring  Gear 

Pitch    3.47 

Face     1-5/16 

Number  of  teeth    37 

Ratio    4.625  to   1 

Material Steel  forging 

Differential  Pinions 

Pitch    5.7 

Face    H/16 

Number  of  teeth    10 

Material     Steel 

Differential  Gear 

Pitch     5.7 

Face    H/16 

Number  of  teeth    18 

Material    Steel 

Brakes 

Diameter  of  service   (foot)  brakes..  16 

Width  of  service  brakes    2 

Diameter  emergency  (hand)  brake... 8 

Width  emergency  brake 2 

Material  lining.  .Compressed  Thermoid 
Material  brake  drum.  ..  .Pressed  steel 
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Bearings 

Hubs No.  310  S.  Row  Ball 

Differential,  r.  and  1..  .No.  210  R.  &  T. 
Driving  pinion,  rear.  .  .  .No.  305  Radial 
Driving  pinion,  front.  .No.  406  R.  D.  T. 

Hubs 

Diameter  flange 8-1/4 

Thickness   flange    1/4 

Material  flange Mall,  iron 

Diameter  bolt  circle 6-3/4 

Number  of  bolts    6 

Diameter  of  bolts    11/16 

Front  Axle 

Front  Axle  Forging 

Depth  of  center  web 2-1/4 

Width  of  flanges 1-1/2 

Thickness  of  web 3/16 

Distance  between  spring  centers. 28-1/2 

Distance  c.  to  c.  king  pins 51-% 

Material D.  F.  steel 

Steering  Knuckles 

Diameter   of   spindle — maximum. 2-1/4 

minimum.  .  .786 

Material   D.  F.  steel 

King  Pin 

Length  of  king  pin 6-29/64 

Diameter  of  king  pin   3/4 

Material No.  1020  S.  A.  E.  steel 

Front  Wheel  Bearings 

Inside  hub  bearings No.  308D.  R. 

Outside  hub  bearing No.  304  S.  R. 

Front  Wheel  Hub 

Diameter  of  flange 7-1/2 

Thickness  of  flange 1/4 

Material  of  flange Mall.  Iron 

Diameter  bolt  circle 6 

Number  of  bolts 10 

Diameter  of  bolts 3/8 

Frame,  Springs,  Etc. 

Side  Rails 

Depth  of  channel 7-3/4 

Width  of  flanges 1-1/2  to  3 

Thickness  of  stock 1/8 

Overall  width  (of  frame) 

23-3/8  to  45-1/2 

How  fastened Hot  riveted 

Material   Pressed  steel 

Cross  Members 

Number  of  cross  members 3 

Thickness  of  stock 1/8 

Material Pressed  steel 

Steering  Gear 

Diameter   wheel 18 

Diameter  steering  shaft 1-1/8 

Number  of  teeth  in  gear 17 

Pitch   5/8 

Length  of  steering  arm 7-1/2 

Springs 

Length  of  front  spring 34 

Width  of  front  spring 2 

Number  of  leaves  in  front  spring. . .  .7 

Length  of  rear  spring 56 

Width  of  rear  spring 2 

Number  of  leaves  in  rear  spring.  . .  .10 
Material — Front,  Vanadium  steel; 
Rear,  Carbon  steel 

Wheels 

Front  wheel  (tire  size) . .  .34  by  4,  cord 
Number  of  spokes  in  front  wheel..  10 
Width  of  spokes  in  front  wheel .  .  1-3/8 

Rear  wheel   (tire  size) 34  by  4  cord 

Number  of  spokes  in  rear  wheel 12 

Width  of  spokes  in  rear  wheel.  .  .1-3/8 

Fenders 

Width  of  front  fenders 10 

Width  of  rear  fenders 10 

Thickness  of  material 

No.  20  U.  S.  G.   (.038) 
Material Pressed  steel 

Gasoline  Tank 

Where  located Rear 

Main  supply 17  gal. 

Thickness  of  material No.  20  gage 

Material Pressed    steel 
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Putting  the  Factory  to  Work  on 
Service  Jobs 

Most  factories  have  idle  equipment  and  space.  All  lines  of  vehicles  need 
more  and  better  service.  Here  is  a  suggestion  which,  if  applied,  will 
enable  manufacturers  to  use  both  space   and   equipment   advantageously. 

By  Clyde  Jennings 


THE  idea  that  service  is  the  biggest  single  factor 
affecting  the  future  of  automotive  transportation  is 
gradually  gaining  recognition.  New  ideas  for  or- 
ganized service  and  a  realization  that  manufacturers  must 
be  responsible  for  the  service  in  recognized  shops  and  that 
it  is  their  obligation  to  better  the  service  in  all  shops  (and 
do  their  utmost  to  eliminate  the  "gyp")  are  developing. 
But  the  mail  brought  the  other  day  an  announcement 
which  we  believe  will  have  a  widespread  influence  for  good. 
Also  it  probably  will  provide  employment  for  some  idle 
factory  space  and  equipment.  The  idea  is  so  good  that  we 
are  going  to  pass  it  on.  It  is  well  worth  the  manufactur- 
ers' consideration.     Here  is  the  communication: 

There  is  a  popular  idea  that  after  four  or  five  years'  use 
a  motor  truck  must  be  sold  to  the  junk  dealer.  This  is 
entirely  wrong  and  a  very  wasteful  theory. 

We  all  know  that  there  is  a  large  number  of  the  compo- 
nent parts  of  a  good  motor  truck  which  really  never  wear 
out,  or  on  which  the  wearing  parts  can  be  easily  renewed. 
Such  parts  as  the  following  represent  quite  a  large  propor- 
tion of  the  value  of  a  truck,  and  are  just  as  good  at  the  end 
of  four  or  five  years  as  they  were  to  begin  with:  Axles, 
wheels,  frame,  frame  castings,  gasoline  tank,  steering  gear, 
radiator,  carburetor  and  magneto,  transmission  case,  clutch 
housing,  etc. 

Motors  with  a  large  number  of  moving — and  consequently 
wearing — parts,  need  overhauling  and  replacement  from 
time  to  time  as  is  only  reasonable.  Tires  of  course  have  to 
be  replaced,  and  springs  will  eventually  lose  their  life. 
Transmission  gears  may  wear  and  need  replacement.  But 
there  is  no  justification  for  practically  throwing  away  so 
much  valuable  material  that  doesn't  wear  out  at  all. 

The  work  of  RECONDITIONING  a  used  truck  is  a  much  ' 
bigger  proposition  than  what  we  usually  mean  by  an  annual 
overhauling,  and  can   only  be  properly   undertaken  by  the 
factory  that  originally  built  the  truck. 

RECONDITIONING  calls  for  the  following: 
1.  All  cylinders  to  be  rebored  and  standard  oversized 
pistons  fitted,  with  the  understanding  that  if  the 
needs  a  very  large  number  of  new  parts  in 
order  to  put  it  in  first-class  shape,  with  a  consequent 
considerable  cost,  in  sonic  instances  it  is  more  ad- 
visa  tie  to  install  a  complete  new  engine. 

2.  Brand  new  tires  should  be  fitted  on  all  wheels. 

3.  All  springs  should  be  renewed,  and  all  parts  includ- 
ing transmission  gears  that  are  not  as  good  as  new 
should  be  replaced  by  new  parts. 

4.  The  testing  of  a  RECONDITIONED  truck  should  be 
as  exhaustive  in  all  respects  as  the  testing  of  a  new 
machine. 

5.  The  factory  should  give  its  original  guarantee  as 
given  on  a  new  truck  covering  any  machine  RECON- 
DITIONED at   the   factory. 

You  are  doubtless  aware  that  in  locomotive  practice  loco- 
motives are  RECONDITIONED  at  regular  intervals,  and 
by  this  means  the  life  otf  the  railway  locomotive  is  almost 
indefinite,  some  engines  being  in  active  service  for  twenty 
or  thirty  years.     The  same  policy  is  applicable  to  trucks. 


The  work  of  general  overhauling  a  truck  can  be  handled 
by  our  dealers,  but  the  work  of  RECONDITIONING,  which 
is  quite  different,  is  a  factory  operation.  It  begins  with  the 
entire  dismantling  of  the  chassis  and  the  inspection  of  all 
parts,  the  rejection  of  those  that  are  imperfect  and  their 
replacement  by  new  parts,  the  reassembling  of  the  chassis 
and  the  same  road  test  and  final  inspection  and  factory 
guarantee  as  goes  with  a  new  machine. 

The  result  of  this  is  that  the  RECONDITIONED  machine 
goes  back  to  its  owner  ready  to  make  a  fresh  start. 

We  are  prepared  to  undertake  this  work  at  the  factory 
and  on  trucks  owned  in  the  vicinity  of  Detroit,  we  are  pre- 
pared to  give  immediate  estimates  of  the  cost  of  such  work, 
and  on  trucks  that  are  located  at  a  distance  from  Detroit, 
we  are  willing  to  send  an  expert  to  inspect  and  make  an 
estimate,  providing  that  if  the  truck  is  sent  to  us  for  RE- 
CONDITIONING we  will  make  no  charge  for  the  time  and 
expenses  of  our  expert's  appraisal,  but  if  it  is  decided  not 
to  have  the  work  done,  we  will  expect  our  customer  to  pay 
the  traveling  expenses  only  occasioned  by  our  expert's  trip. 

The  railroads  are  moving  freight  very  freely  at  the  pres- 
ent time  and  trucks  can  be  shipped  into  Detroit  from  a 
radius  of  500  to  1000  miles  at  a  freight  expense  of  probably 
not  more  than'  from  $50  to  $100  each  way,  and  under  exist- 
ing conditions  the  railroads  will  deliver  them  to  us  quickly 
and  they  will  get  back  to  you  quickly  when  we  ship  them 
out  again.  We  invite  immediate  correspondence  on  this 
proposition,  as  it  is  difficult  to  cover  it  fully  in  one  letter, 
but  all  Acason  owners  will,  we  are  sure,  appreciate  the 
economical  possibilities  of  the  plan  herein  outlined. 

In  some  cases  when  desired  trucks  of  previous  years' 
models  can  be  reconstructed  and  brought  up  to  the  specifi- 
cations of  our  1920  new  series  with  4-speed  amidships  trans- 
mission, etc. 

Particulars  of  our  recommendations  on  these  points  can 
be  given  to  each  individual  owner. 

Acason  Motor  Truck  Company. 


This  idea  can  be  applied  to  other  vehicles  than  trucks. 
Before  the  big  manufacturing  rush  came,  a  motor  car 
factory  located  outside  the  Detroit  district  had  excess 
paint  snop  space  except  in  the  very  busy  season.  It  was 
the  practice  of  this  factory  to  solicit  among  its  dealers 
painting  jobs.  The  amount  of  such  work  sent  to  the  fac- 
tory was  surprising.  Cars  were  driven  several  hundred 
miles  for  this  work  and  many  owners  who  had  refused  to 
listen  to  the  solicitor  who  wanted  to  repaint  the  car  in  a 
dealer's  shop  gladly  accepted  the  invitation  to  have  the 
vehicle  repainted  in  the  factory. 

Probably  the  belief  that  the  vehicle  would  be  better 
painted  in  the  factory  was  unfounded,  but  it  existed. 
While  the  chassis  was  waiting  for  the  painting,  it  was 
examined,  a  statement  of  condition,  the  price  for  making 
needed  repairs  and  any  advice  the  factory  experts  saw  fit 
to  give.  This  became  a  source  of  considerable  revenue, 
helped  small  dealers  and  had  a  good  effect  on  owners. 
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A  New  Dual  Reduction  Truck  Axle 

Latest  model  of  Mack  truck  uses  Hotchkiss  drive  and  novel  spring  mount- 
ing. Emergency  brake  on  propeller  shaft  and  service  brakes  on  wheels. 
Makers  consider  dual  reduction  superior  to  worm  drive,  which  is  discon- 
tinued.      Continue   chain  drive  model,    regarded    best    of   three    types. 

By  P.  M.  Heldt 


CHAIN  drive  for  motor  trucks  has  one  ardent  sup- 
porter in  the  American  truck  industry — the  Inter- 
national Motor  Co.,  manufacturers  of  Mack  trucks. 
The  large  trucks  of  this  company  always  have  been  fitted 
with  chain  drive  exclusively,  while  the  smaller  trucks, 
known  as  Model  AB,  have  been  built  with  either  chain  or 
worm  drive,  at  the  customer's  option,  for  the  past  sev- 
eral years.  The  company  has  never  been  very  enthusias- 
tic about  the  worm  drive,  but  in  view  of  the  public  demand 
for  shaft  drive,  it  furnished  worm  drive  trucks  when 
asked  for.  Ever  since  the  introduction  of  the  AB  truck, 
the  engineering  staff  of  the  company  has  been  making  a 
study  of  different  forms  of  shaft  drive,  both  European 
and  American,  and  has  built  and  tested  various  experi- 
mental rear  axles.  It  has  now  decided  to  discontinue 
the  worm  drive  and  to  offer  instead  a  dual  reduction  drive 
axle.  The  chain  driven  AB  model  will  also  be  continued. 
The  dual  reduction  axle  has  a  drop-forged  housing  of 
the  double  banjo  type,  and  this  is  said  to  be  the  only 
drop  forged  axle  housing  extending  from  hub  cap  to  hub 
cap  that  is  made  in  America  to-day.  The  yoke  at  the  cen- 
ter of  the  axle  housing  is  placed  at  an  angle  of  45  deg. 
instead  of  vertically  or  horizontally.  This  brings  the 
plane  of  greatest  strength  of  the  housing  substantially 
parallel  with  the  direction  of  the  severest  shocks  on  the 
axle,  and  has  the  further  advantage  of  increased  road 
clearance.  Incidentally  this  arrangement  of  the  rear  axle 
yoke  places  the  gear  train  at  an  angle  and  produces  a 
straight  line  drive.  A  double  reduction  axle  is  natu- 
rally somewhat  heavier  than  a  worm  driven  axle,  and  in 
order  to  reduce  this  extra  weight  to  a  minimum,  the  gear 
carrier  and  cover  plate,  which  are  secured  to  opposite 
sides  of  the  yoke  of  the  axle  housing,  are  made  of  alu- 
minum alloy.    As  is  customary  in  such  axles,  the  first  re- 


duction is  by  a  pair  of  bevel  gears,  and  the  second  by  a 
pair  of  spur  gears,  the  spur  ring  being  mounted  on  the 
differential.  The  spur  pinion  is  formed  integral  with  the 
jackshaft,  and  the  bevel  gear  is  mounted  thereon  in  a 
most  secure  manner.  All  of  the  shafts  in  the  rear  axle 
are  mounted  on  Timken  tapered  roller  bearings.  The 
bevel  pinion  shaft  is  supported  by  a  cast  steel  carrier, 
which  is  bolted  to  the  aluminum  gear  carrier.  All  bear- 
ing adjustments  are  made  with  the  aid  of  shims.  That 
is,  instead  of  having  a  screw  adjustment  locked  by  means 
of  a  dog  or  key,  the  adjusting  collar  is  screwed  up  tight 
against  shims,  and  if  it  is  desired  to  make  an  adjustment 
one  or  more  of  the  shims  have  to  be  removed.  This  same 
method  of  adjustment  is  used  on  the  jackshaft  on  which 
the  bevel  gear  is  mounted.  All  bearing  adjustments  can 
be  made  without  disturbing  the  assembly  of  the  parts, 
and  either  the  differential,  jackshaft  or  pinion-shaft  can 
be  removed  without  distuibing  any  of  the  other  parts. 

The  gear  carrier  is  held  in  position  on  the  rear  axle 
housing  by  four  studs  passing  through  the  metal  of  the 
yoke.  These  studs  serve  also  to  hold  the  cover  plate  in 
position.  In  addition  to  these  four  studs,  there  are  four 
bolts  which  pass  through  the  flanges  of  the  gear  carrier 
and  the  cover  plate  but  not  through  the  metal  of  the  axle 
housing.  They  serve  to  distribute  the  holding  down 
pressure  uniformly  over  the  flange  of  the  gear  carrier. 
The  axle  housing  is  forged  of  chrome  nickel  steel,  with 
the  wheel  spindles  and  the  spring  saddles  integral.  The 
driving  shafts  are  of  chrome  vanadium  steel. 

The  Hotchkiss  drive  being  used,  it  was  thought  neces- 
sary to  provide  exceptionally  heavy  springs  and  the  most 
secure  fastenings  for  same  to  the  axle  housing.  In  this 
connection  the  integral  spring  saddles  of  the  axle  housing 
offer  quite  an  advantage.     The  spring  is  held  to  the  sad- 


To  the  left — Substantially  constructed  transmission  brake,  provided  with  bearings  in  each  side,  and  heavy 
drop-forged  shoes.      To   the  right — Rear  axle  assembly,  showing  inclined  position  of  banjo  housing 
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Assembly   of  gear  reduction  in  separate   housing 
\  bolted  to  rear  axle.    Note  facility  ivith  which  units 

are  dismantled 

die  by  means  of  four  heavy  studs,  which  pass  through  the 
saddle  and  through  a  spring  pressure  plate,  and  are  pro- 
vided with  1  in.  nuts  at  the  bottom  of  the  spring  saddle. 
As  the  driving  thrust  is  transmitted  through  the  springs, 
there  is  a  considerable  tendency  to  displace  the  spring 
lengthwise  relative  to  the  saddle.  It  was  not  thought  ex- 
pedient to  rely  on  the  center  bolt  of  the  spring  to  take 
care  of  this  thrust,  as  is  often  done.  Instead,  the  main 
leaf  was  formed  with  a  circular  ridge  around  the  center 
bolt  hole,  which  mates  with  a  counter-sunk  slot  in  the 
spring  pressure  plate.  There  is  a  similar  slot  at  the 
center  of  the  spring  saddle,  and  a  corresponding  circular 
ridge  on  the  bottom  of  the  smallest  leaf. 

The  Hotchkiss  drive,  of  course,  imposes  increased  load 
on  the  springs  and  all  parts  thereof,  and  this  has  been 
taken  fully  into  account  in  the  design  of  the  axle.  The 
spring  eyes  are  IVi  in.  in  diameter  and  are  provided  with 
self-lubricating  bushings.  At  the  forward  end  the  spring 
bolt  is  supported  in  the  bracket  at  both  sides  of  the  spring. 
There  are  two  rebound  clips  on  each  side  of  the  axle,  and 
the  bolt  of  each  clip  passes  through  an  eye  formed  on  one 
of  the  intermediate  leaves,  the  clip  being  free  on  the 
spring,  so  as  not  to  interfere  with  the  spring  action.  The 
rear  springs  are  54  in.  long  and  3%  in.  wide. 

An  oil  filler  is  cast  onto  the  cover  plate  of  the  axle  hous- 
ing, and  this  serves  also  as  a  level  gage  in  filling  the 
axle  with  oil.  For  the  lubrication  of  the  bevel  pinion  shaft 
bearings,  an  oil  trough  is  cast  in  the  upper  part  of  the 
housing,  into  which  oil  is  thrown  by  the  revolving  differ- 
ential and  crown  gear.  This  oil  flows  by  gravity  through 
a  suitable  passage  to  the  bearings.  The  road  clearance 
is  10y4   in. 

Four  different  gear  ratios  are  offered  with  the  dual  re- 
duction axle,  viz.,  57s,  7.6,  91/*  and  10%.  A  change  in 
gear  ratio  is  quite  easy  to  make,  as  the  axle  does  not  have 
to  be  dismantled,  nor  the  adjustment  of  the  differential 
disturbed.  The  only  gears  affected  are  the  bevels,  and 
only  two  new  parts  are  required  to  get  a  new  gear  ratio, 
viz.,  the  pinion  shaft  and  the  bevel  gear.  The  pinion  shaft 
is  removed  from  the  front  and  the  jackshaft  through  the 
side.  The  new  pinion  shaft  is  installed  and  a  new  bevel 
gear  substituted  for  the  old  one  on  the  same  jackshaft, 
by  means  of  six  bolts. 

The  adoption  of  the  dual  reduction  axle  has  been  ac- 
companied by  several  other  changes  in  design.     One  of 


Transmission  and  clutch.     Interrupted  spline  con- 
struction used  to  give  greater  rigidity  and  ease  in 
sliding  of  gears 

the  most  noteworthy  is  in  connection  with  the  brakes. 
The  truck  is  provided  with  a  transmission  brake  and  two 
rear  wheel  brakes,  but,  contrary  to  ordinary  practice,  the 
rear  wheel  brakes  are  the  service  brakes  and  the  trans- 
mission brake  is  the  emergency  brake.  The  result  of  this 
is  that  ordinarily  the  braking  effort  is  applied  directly 
to  the  wheels  and  does  not  have  to  be  carried  through  the 
transmission  gear.  Another  reason  for  making  the  rear 
wheel  brake  the  service  brake  is  that  with  a  given  effort 
the  driver  cannot  produce  such  a  strong  braking  effect 
with  the  rear  wheel  brakes  as  with  the  transmission 
brake,  and  he  is  therefore  less  likely  to  abuse  the  tires. 

The  transmission  brake  is  mounted  on  a  short  shaft 
carried  on  a  one-piece  drop  forged  frame,  which  com- 
pletely surrounds  the  brake  drum  and  is  bolted  to  two 
cross  members.  The  propeller  shaft,  therefore,  is  really 
in  three  sections,  and  four  universal  joints  are  used. 
These  joints  are  much  larger  than  those  heretofore  used 
by  the  International  Motor  Co.,  and  the  strain  on  them  is 
correspondingly  reduced.  The  transmission  brake  is  11 
in.  in  diameter  and  6  in.  wide.  It  is  of  the  contracting 
type,  the  sectors  consisting  of  heavily  ribbed  drop  forg- 
ings  to  which  asbestos  lining  is  secured  by  flat  head 
screws.  Each  brake  covers  only  about  100  deg.  of  the 
drum  circumference,  this  comparatively  small  angular 
span  having  been  found  desirable  to  prevent  excessive 
wear  at  the  ends  of  each  sector.  The  lining  of  each 
sector  measures  6  x  12  in.  The  brake  is  operated  by  means 
of  a  double  armed  lever,  whose  axis  extends  across  the 
chassis  frame,  the  two  arms  being  linked  to  the  upper 
sector  on  one  side  and  to  the  lower  sector  on  the  other 
side  of  the  center.  All  bearing  surfaces  on  the  operating 
mechanism  are  liberal. 

The  new  dual  reduction  AB  truck  will  share  with  the 
chain  driven  model  a  number  of  other  improvements, 
such  as  the  new  engine  crankcase  having  3  gal.  oil  capac- 
ity, as  compared  with  1%  gal.  on  the  old  engine,  and  the 
new  Mack  unit  powerplant  clutch  and  transmission,  both 
built  complete  in  the  New  Brunswick  plant.  In  general 
design,  this  transmission  is  similar  to  the  stock  trans- 
mission formerly  used,  but  it  incorporates  a  number  of 
improvements.  The  main  shaft  is  splined,  the  splining 
being  of  the  interrupted  type,  in  which  the  gears  are 
guided  on  ground  surfaces  between  two  sets  of  splines. 
This   is   said   to   give  a  much   easier   sliding   action   and 
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Spring  anchorages,  rear  wheel  brake  and  side  elevation  of  rear  axle.     Note  inclined  position  of  differen- 
tial housing 


greater  rigidity.  The  case  is  larger  and  holds  more  lu- 
bricant. An  extension  counter-shaft  with  a  keyed  power 
take-off  is  standard  equipment.  The  standard  S.A.E. 
tire  pump  mounting  is  provided  on  the  side  of  the  case 
to  receive  a  pump  for  the  inflation  of  pneumatic  tires. 
The  control  has  been  simplified  by  the  elimination  of  the 
reverse  latch  trigger.  Instead,  the  lever  is  one  solid  piece 
and  the  reverse  lock  is  released  by  depressing  the  entire 
lever. 

A  demonstration  of  three  Mack  model  AB  trucks  was 
given  before  a  number  of  trade  paper  representatives  in 
the  upper  part  of  New  York  City  on  Dec.  15.  The  three 
trucks  were  equipped  with  chain,  worm  and  dual  reduc- 
tion drive,  respectively.  They  were  all  built  to  the  same 
specification  as  to  weight  (approximately  5800  lb.),  power 
delivered  to  the  final  drive,  and  gear  ratios,  the  motors 
all  being  governed  to  1275  r.p.m. 

It  was  announced  at  the  trial  that  one  of  the  three 
engines  had  shown  slightly  greater  power  than  the 
others  and  this  had  been  put  in  the  worm  drive  truck. 
The  total  reduction  ratios  were  alike  to  within  one  per 


cent,  (two  being  9.25  and  one  9.20).  In  each  test  three 
trials  were  made,  with  different  drivers,  so  as  to  elim- 
inate the  personal  equation.  In  the  first  test  the  trucks 
were  allowed  to  coast  down  a  slight  incline  with  gears  in 
neutral  and  all  brakes  released,  and  to  run  themselves  out 
on  the  level  at  the  bottom  of  the  decline.  Both  the  dis- 
tance coasted  on  the  level  and  the  time  from  the  start 
to  the  stop  were  measured.  The  results,  averaged,  were 
as  follows: 

Distance  coasted        Time  from 
Truck  type.  on  level.  start  to  stop. 

Chain    49  ft.  2  in.         1  min.  16  sec. 

Worm    26  ft.  7  in.         1  min.  57  sec. 

Dual  red 45  ft.  2  in.         1  min.  16  sec. 

In  the  second  test,  held  on  Exterior  Street,  the  Bronx, 
the  trucks  were  started  from  a  point  at  the  bottom  of  a 
hill  averaging  16  per  cent  for  its  entire  length  of  80  yards, 
there  being  one  point,  about  30  yards  from  the  top,  where 
the  grade  is  18  per  cent.  The  three  trucks  were  started 
from  the  bottom  of  the  hill,  one  at  a  time.    Each  was  put 


Horizontal  section   through  rear  axle,   showing  mounting  and  arrangement  of  bevel  and  spur  gears  in 

double  reduction 
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in  second  gear  as  soon  after  the  start  as  possible,  and 
note  was  taken  of  the  points  where  the  drivers  were 
forced  to  shift  back  to  first  gear.  The  time  taken  for 
the  complete  ascent  of  the  hill  was  also  taken.  The  re- 
sults, averaged,  were  as  follows: 
Distance 
to  shift       Time  to  shift     Elapsed 

Truck  type,   to  1st  speed,     to  1st  speed.        time. 

Chain   153  ft.  5  in.         29.6  sec.         51     sec. 

Worm  16  ft.  7  in.  5.6  sec.         57     sec. 

Dual  red...  104  ft.  5  in.  22.3  sec.  52.6  sec. 
In  the  third  test  all  of  the  trucks  were  run,  one  at  a 
time,  part-way  up  the  hill  and  left  standing  for  2  min. 
in  order  to  allow  the  oil  to  drain  off  the  gears  of  the 
final  drive.  The  drivers  were  then  given  the  signal  to 
start  and  to  ascend  the  hill  as  quickly  as  possible,  nota- 
tions being  made  of  any  changes  in  gear.  All  three  trucks 
ascended  the  hill  on  first  gear,  the  chain  driven  truck 
requiring  31  sec,  the  worm  truck  32  sec,  and  the  dual 
reduction  truck  31  sec.  A  speed  and  acceleration  test 
was  made  on  a  level  course  on  Anderson  Avenue,  from 
Jerome  Avenue  north  to  West  162d  Street.  The  trucks 
were  started  from  a  line,  one  at  a  time,  and  were  accel- 
erated as  fast  as  possible,  the  distance  and  time  in  which 
the  maximum  speed  was  reached  being  noted.  There  was 
an  observer  on  each  truck,  and  the  governor  cover  had 
been  removed,  so  as  soon  as  the  observer  noted  the  gov- 


ernor closing  on  direct  drive — which  showed  that  the 
maximum  truck  speed  had  been  reached — he  would  pull 
a  string  and  a  vertically  arranged  chalk  pistol  on  the 
truck  frame  would  discharge,  making  a  white  mark  on 
the  roadway,  so  that  the  distance  from  the  starting  point 
could  be  accurately  measured.  The  results  with  the  three 
trucks,  averaged  for  three  trials,  were  as  follows : 
Time  to  Distance  to 


Truck 

full  accel- 

full accel- 

Elapsed 

type. 

eration. 

eration. 

Time. 

Chain 

.    14.3  sec. 

174  ft. 

21.3  sec 

Worm 

.   16.7  sec. 

190  ft.  1  in. 

21.6  sec. 

Dual  red . . 

.    15.3  sec. 

181  ft.  2  in. 

21.6  sec 

The  fifth  test  was  an  obstacle  test,  the  truck  being 
backed  up  to  a  6-in.  curbstone,  and  an  endeavor  made 
to  lift  the  rear  end  over  the  obstacle  without  rolling  or 
bumping.  The  chain  driven  truck  was  lifted  over  the 
curb  three  times  in  succession  without  difficulty.  The 
worm  driven  truck  would  not  climb  the  curb  without 
bounce,  while  the  dual  reduction  went  over  without  any 
great  difficulty.  In  the  final  test  the  three  trucks  were 
hitched  through  a  dynamometer  to  a  truck  anchored  in 
the  roadway,  and  the  maximum  drawbar  pull  which  the 
trucks  were  capable  of  exerting  was  observed.  Three 
successive  attempts  were  made  with  the  trucks,  and  the 
drawbar  pulls  registered,  averaged,  were  as  follows:. 
Chain,  3700  lb.;  worm,  2633  lb.;  dual  reduction,  2833  lb. 


A  New  One-Ton  Speed  Truck 


ANEW  commercial  car,  designated  the  Akron  multi- 
.  truck,  will  be  turned  out  by  the  Thomart  Motor 
Co.  It  is  of  the  speed  truck  type,  with  pneumatic  tire 
equipment  (34  x  5  in.  cord)  and  has  a  rated  capacity  of  1 
ton.  The  engine  is  a  four  cylinder  block  type,  4%  x  5  in., 
with  force  feed  lubrication  and  three  point  suspension. 
The  clutch  is  a  dry  disk  type  and  the  gearset  affords  three 
forward  speeds.  Unit  powerplant  construction  is  used. 
The  propeller  shaft  is  made  up  in  two  sections  with  three 
fabric  universal  joints,  the  central  joint  being  supported  by 
a  floating  ball  bearing.  The  rear  axle  is  a  semi-floating 
spiral-bevel-gear  driven  type,  and  the  Hotchkiss  drive  is 
used.  The  frame  is  of  pressed  steel,  the  channel  section  be- 
ing 5%  in.  deep.    In  addition  to  the  primary  set  of  semi- 


elliptic  springs  there  are  quarter-elliptic  auxiliary  springs 
secured  to  the  under  side  of  the  frame  channels,  the  free 
ends  of  which  come  down  on  the  spring  pressure  plates 
when  the  truck  is  heavily  loaded.  The  truck  has  a  wheel- 
base  of  1331/s  in.  and  has  a  speed  of  30  to  35  m.p.h.  It 
comes  regularly  equipped  with  Westinghouse  electric  gen- 
erator and  starter.    A  one  year  guarantee  is  given. 


Motor  Fuel  from  Straw 

COMMENTING  on  press  reports  relative  to  the  pro- 
duction of  gas  and  motor  fuel  for  lighting  and  power 
purposes  from  straw,  the  British  Commercial  Counsellor 
in  Washington  states  that  the  apparatus  for  this  pur- 
pose, which  was  exhibited  at  the  Chemical  Exhibition  in 
New  York  City  in  the  autumn  of  1918,  is  apparently  simple 
and  easily  manageable,  and  consists  of  an  oven  4  ft.  wide 
by  10  ft.  long  and  6  ft.  high,  a  steel  retort  18  in.  in  diam- 
eter and  5  ft.  high,  and*  a  steel  reservoir  7  ft.  high  and  6  ft. 
in  diameter.  The  pressure  on  the  walls  of  the  retort  and 
the  tank  is  about  35  lb.  to  the  square  inch.  The  aim  of 
the  invention  is  simply  to  make  it  possible  for  the  farmer 
in  the  grain-growing  districts  in  the  West  to  make  on  his. 
own  farm  fuel  for  running  his  machinery  and  light  for 
his  buildings.  It  is  not  expected  to  compete  outside  these 
districts  with  ordinarily  produced  fuel. 


The  Akron  \-ton  truck  chassis 
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Significance  of  Alcohol  in  the  Motor 

Fuel  Problem 

The  probable  shortage  of  gasoline  and  the  limited  capacity  of  the  coun- 
try for  the  production  of  alcohol  and  benzol  renders  desirable  the  use  of 
a  synthetic  fuel  containing  all  three  constituents.  Data  on  the  charac- 
teristics and  advantages  of  such  a  fuel    are    set    forth    in    this    article. 

By  Burnell  R.  Tunison* 


THE  growth  of  the  petroleum  industry  has  been 
nothing  short  of  phenomenal,  but  the  production 
of  gasoline  has  been  made  to  keep  pace  with  the 
automotive  industries,  only  with  the  greatest  difficulty. 
The  production  of  crude  petroleum  has  increased  about 
90  per  cent  during  the  last  ten  years.  Due  to  better  re- 
fining methods;  to  casinghead  gasoline;  to  cracking 
processes  and  other  contributing  factors,  the  production 
of  gasoline  during  the  same  period  has  increased  ap- 
proximately 550  per  cent.  According  to  the  United 
States  Bureau  of  Mines  during  the  year  1918  the  produc- 
tion of  this  fuel  was  over  3,570,- 

000,000  gal.    and    in    1919  the      

production    was    nearly    4,000,- 
000,000  gal. 

The  National  Automobile 
Chamber  of  Commerce  states 
that  last  year  the  volume  of 
the  automotive  business  was 
represented  by  the  prodigious 
sum  of  $3,166,834,600.  This  is 
surely  one  of  our  major  indus- 
tries involving  an  invested  capi- 
tal of  over  a  billion  dollars,  em- 
ploying 300,000  persons  who  re- 
ceive annually  approximately 
$375,000,000.  There  were 
7,500,000  motor  vehicles  in  use 
this  year,  or  one  to  every  four- 
teen   persons    in    the   country.     

Assuming  an  average  motor  car 

mileage  of  3,000,  the  total  mileage  is  22,500,000,000  miles 
per  annum.  If  each  motor  vehicle  carried  an  average  of 
three  persons  the  total  passenger  mileage  was  67,500,000,- 
O00.  The  total  passenger  mileage  of  all  our  railroads  dur- 
ing 1919  was  46,145,070,650. 

In  two  years  the  end  point  of  the  average  gasoline  has 
been  raised  from  392  deg.  F.  to  425  deg.  F.,  or  an  increase 
of  33  deg.  F. 

The  United  State  Geological  Survey  is  authority  for 
the  statement  that  the  petroleum  resources  of  the  coun- 
try have  been  depleted  to  the  extent  of  approximately  40 
per  cent,  and  that  the  remaining  six  and  one-half  billion 
barrels  at  the  present  rate  of  consumption  will  last  only 
sixteen  to  eighteen  years.  But  the  rate  of  consumption 
will  continually  increase. 

There  is  unanimous  agreement  among  those  in  the  au- 
tomotive and  petroleum  industries  that  there  is  a  real 
internal  combustion  engine  fuel  problem  before  us  now. 

•From  a  paper  read  before  the  Washington  Section  of  the  American 
Chemical  Society. 


This  article,  written  by  a  chemist  con- 
nected with  the  United  States  Industrial  Al- 
cohol Co.,  outlines  the  advantages  of  and 
need  for  using  synthetic  fuel  containing  al- 
cohol, and  gives  data  regarding  the  perform- 
ance of  engines  using  such  a  fuel. 

In  an  early  issue  we  will  publish  an  article 
by  Prof.  H.  B.  Dixon  of  the  University  of 
Manchester,  a  British  authority  on  combus- 
tion phenomena,  in  which  are  presented  the 
results  of  basic  research  into  the  properties 
of  alcohol  and  its  behavior  during  combus- 
tion when  used  alone  and  in  combination 
with  other  hydrocarbons. 


It  is  clearly  evident  that  unless  some  partial  solution  of 
this  problem  is  found  the  progress  of  the  automotive  in- 
dustries will  be  seriously  impaired.  This  would  be  a 
disastrous  blow  to  the  economic  equilibrium  of  the 
nation. 

Now  that  the  problem  is  generally  recognized,  what 
are  some  of  the  possible  remedies  which  may  assist  in  its 
solution? 

It  has  been  said  that  benzol  and  coal  tar  products  will 

assist.    Even  under  war  time  stimulation  the  production 

of  distillates  suitable  for  motor  fuel  amounted  to  less  than 

75,000,000  gal.     At  present,  if 

all  these  products  were  used  as 

motor  fuel,  which  is  impossible 
because  of  their  many  other  im 
portant  uses,  the  fuel  thus  made 
available  would  be  less  than 
100,000,000  gal.  per  year. 

Alcohol  has  real  value  as  a 
motor  fuel.  That  it  has  not 
been  a  factor  in  America  up  to 
the  present  time  has  been  due 
to  an  economic  condition  rather 
than  to  inherent  difficulties  in 
its  use. 

Some  of  the  conclusions  of 
the  Department  of  Agriculture 
on  the  use  of  alcohol  are: 

1.  The  ordinary  engine  can 
^^T^^^^^^^^r.  be  run  on  alcohol  without 

material  change. 

2.  When  run  on  alcohol,  operation  is  more  nearly 
noiseless  than  when  run  on  other -fuel. 

3.  For  air  cooled  automobile  engines,  alcohol  is  es- 
pecially suitable  as  a  fuel. 

4.  The  fuel  consumption  is  affected  by  the  time  of 
ignition,  by  the  speed  and  by  the  initial  compres- 
sion of  the  charge. 

5.  The  economy  is  better  at  low  than  at  high  speeds. 

6.  The  average  engine  will  give  about  10  per  cent 
more  power  when  burning  alcohol  but  at  the  ex- 
pense of  a  greater  fuel  consumption.  Twenty 
per  cent  more  power  can  be  developed  by  es- 
pecially adapting  the  engine  to  the  fuel. 

The  time  is  not  far  distant  when  alcohol  must  become 
a  factor  as  a  motor  fuel.  That  alcohol  cannot  meet  the 
situation  at  once  is  readily  seen  from  a  consideration  of 
our  present  alcohol  production.  If  the  alcohol  producing 
capacity  of  the  country  were  to  be  utilized  for  motor 
fuel  purposes  only  100,000,000  gal.  annually  would  be 
made  available. 
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Fig..  1 

The  combined  coal  tar  distillate  and  alcohol  produc- 
tion of  the  nation  would  amount  to  less  than  5  per  cent  of 
our  motor  fuel  requirements.  There  is  a  limit  to  the 
quantity  of  coal  tar  distillates  which  can  be  produced. 
We  have  not  yet  realized  that  limit  and  larger  quantities 
of  coal  should  be  carbonized  in  by-product  reeovery 
ovens  so  that  these  distillates  will  be  available  for  motor 
fuel  purposes. 

We  can  and  must  make  more  alcohol.  This  necessity 
is  not  dependent  upon  natural  reservoirs  or  deposits. 
We  all  realize  that  alcohol  can  be  produced  from  any 
material  containing  starch  or  sugar.  Even  large  quan- 
tities of  waste  cellulose  material  can  be  utilized  for  the 
production  of  alcohol  for  motor  purposes. 

The  Present  Solution 

Knowing  that  no  one  remedy  is  going  to  be  the  solu- 
tion of  the  problem,  consideration  should  be  given  to  the 
various  factors  contributing  to  it.  There  must  be  a  com- 
plete co-operation  between  the  designer  and  builder  of 
automotive  apparatus,  the  user,  and  the  industries  which 
supply  the  fuel.  The  designer  and  the  builder  should 
sacrifice  power,  speed  and  accelerating  ability  -for 
efficiency.  The  motor  car  of  the  future  should  run  the 
greater  portion  of  the  time  at  nearly  full  load  conditions 
in  order  to  secure  the  maximum  efficiency.  There  should 
be  material  reduction  in  the  weight  of  car  and  engine 
parts  and  a  more  logical  proportioning  of  engine  speed 
to  car  speed.  The  user  should  not  demand  high  speed 
and  rapid  acceleration.  He  should  be  willing  to  change 
gears  more  frequently. 

The  producers  of  motor  fuel  should  co-operate  to  pro- 
duce a  fuel  which  permits  of  higher  compression  ratios 
without  the  difficulties  of  "knock."  Higher  compression 
ratio  means  not  only  greater  thermal  efficiency  but  less 
weight  per  unit  of  power;  and  by  proper  design  the  pos- 
sibility of  smaller  engines. 

It  has  been  conclusively  demonstrated  by  prominent 
automotive  engineers  that  the  present  day  motor  fuel 
is  far  from  ideal  and  has  very  serious  limitations.  Ef- 
ficiency is  now  demanded  and  high  efficiencies  are  not 
possible  with  our  present  fuel. 

Petroleum  products,  benzol,  or  alcohol  when  used  alone 
are  not  entirely  satisfactory.  Each  possesses  distinct 
advantages  when  used  in  internal  combustion  engines. 
Alcohol  and  benzol  both  have  certain  disadvantages  which 
will  preclude  their  use  alone  in  the  engines  of  the  near 
future.     It  is  possible,  however,  to  make  a  combination 


of  these  fuels  in  such  a  manner  as  to  derive  the  natural 
advantages  of  the  several  components.  Such  a  fuel  in- 
cluding gasoline  and  some  of  the  heavier  distillates 
would  indeed  be  a  step  forward. 

Benzol  and  similar  coal  tar  distillates  possess  desirable 
properties  as  motor  fuels.  They  can  be  used  in  high 
compression  engines  and  there  are  few  detonation  diffi- 
culties. In  an  engine  cylinder  benzol  ignites  slowly  and 
burns  in  such  a  manner  that  detonation  does  not  take 
place.  Large  quantities  of  carbon  are  formed,  however, 
which  render  it  undesirable,  when  used  alone.  The 
freezing  point  of  benzol  when  not  mixed  with  other  fuels 
is  40  deg.  F.  This  renders  unmixed  benzol  unsuitable 
for  winter  use.  Its  use  with  petroleum  mixtures  is  also 
undesirable  inasmuch  as  petroleum  distillates  have  little 
controlling  influence  over  the  physical  or  chemical  prop- 
erties of  the  benzol  mixed  with  them. 

On  the  other  hand,  it  is  possible  to  make  mixtures  of 
alcohol  and  benzol  which  show  very  remarkable  prop- 
erties. The  presence  of  the  alcohol  has  a  marked  effect 
on  the  freezing  point  of  the  mixture  as  well  as  on  the 
formation  of  carbon. 

Alcohol  is  one  of  the  most  stable  fuels  known,  but  in 
order  to  obtain  best  performance  with  it  alone  it  is  es- 
sential to  use  engines  with  very  high  compression  ratios. 
The  fact  that  alcohol  has  a  latent  heat  of  evaporation  of 
385  B.  T.  U.  per  pound  as  compared  to  170  B.  T.  U.  per 
pound  for  benzol  and  approximately  190  B.  T.  U.  per 
pound  for  gasoline,  renders  it  unsuitable  for  starting  an 
engine  in  cold  atmospheres.  Furthermore,  the  low  vapor 
pressure  of  alcohol  as  compared  to  other  fuels  makes  it 
difficult  to  use  in  low  temperatures  unless  blended  with 
other  components.  Alcohol  starts  to  burn  very  rapidly 
in  an  engine  cylinder,  but  does  not  increase  its  rate  of 
combustion  as  do  the  petroleum  products.  It  can  be 
readily  seen  that  when  alcohol  is  carefully  blended  with 
other  fuel  components  which  possess  the  qualities  which 
it  lacks,  a  very  desirable  fuel  is  the  result. 

Nearly  every  country  in  Europe  to-day  is  seriously  en- 
gaged in  research  work  in  connection  with  alcohol  as  a 
fuel  for  internal  combustion  engines.  There  is  no  ques- 
tion but  that  alcohol  will  play  a  very  important  part  in  the 
fuel  of  the  future.  The  importance  attached  to  alcohol 
as  a  fuel  factor  in  England,  France,  Germany  and  Italy 
is  so  great  that  these  countries  are  spending  large  sums 
of  money  to  support  investigations  which  the  respective 
governments  have  called  upon  their  best  scientists  and 
engineers  to  make.  This  work  is  relative  to  sources  and 
processes  for  producing  alcohol  on  a  large  scale. 

Many  investigators  have  been  quick  to  realize  the  im- 
portance of  alcohol  as  a  fuel.  As  a  result,  there  have 
been  many  attempts  to  produce  satisfactory  fuel  mixtures 
containing  alcohol  as  an  important  component,  with  the 
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hope  of  realizing  the  advantages  accruing  from  it.  In 
almost  every  case,  however,  these  attempts  have  proven 
unsuccessful,  due  entirely  to  their  impracticability  or 
failure  to  meet  all  the  present  or  future  requirements, 
or  both.  One  successful  synthetically  blended  fuel,  in 
which  alcohol  with  all  its  advantages  plays  an  important 
part  is  being  produced  in  limited  quantities  under  the 
trade  name  "Alcogas."  This  fuel  combines  among  oth- 
ers, the  advantages  of  petroleum  distillates,  coal  tar  dis- 
tillates, and  alcohol.  For  commercial  reasons  the  exact 
formula  is  not  given,  but  the  components  have  been  so 
chosen  and  proportioned  that  each  renders  the  maximum 
assistance  to  the  others  in  meeting  the  many  fuel  re- 
quirements for  both  present  and  future  engine  designs. 
The  practicability  and  usefulness  of  this  fuel  is  ade- 
quately supported  by  results  of  official  tests  conducted 
by  the  Bureau  of  Standards,  the  U.  S.  Navy,  U.  S.  Air 
Mail  Service,  Columbia  University  and  by  the  experience 
of  many  individual  users  of  the  fuel  in  trucks,  passen- 
ger cars,  marine  engines,  etc. 

In  Fig.  1  are  shown  the  distillation  curves  of  two 
grades  of  alcogas  as  compared  with  those  for  export 
gasoline  and  standard  motor  gasoline.  It  will  be  noted 
that  the  initial  boiling  point  is  approximately  the  same 
for  all  these  fuels.  The  homogeneity  of  alcogas  is  clear- 
ly indicated  by  the  distillation  curves.  In  the  case  of  the 
more  volatile  grade  almost  the  entire  volume  is  distilled 
over  at  the  initial  boiling  point,  while  more  than  50  per 
cent  goes  over  at  the  same  temperature  in  the  case  of  the 
motor  fuel.  This  factor  is  a  very  important  one  as  re- 
gards crankcase  contamination  and  oil  consumption. 
Under  actual  flying  tests  conducted  by  the  U.  S.  Air  Mail 
Service  with  alcogas  between  New  York  and  Washing- 
ton, for  a  period  of  six  months,  the  average  oil  consump- 
tion was  about  40  per  cent  less  than  when  using  gasoline. 

To  determine  the  comparative  percentage  of  fuel  ab- 
sorption by  oil  for  alcogas  and  gasoline,  a  five-hour  full 
power  run  was  made  with  each,  using  a  Hispano-Suiza 
engine,  a  partial  distillation  of  the  oil,  before  and  after 
using  being  made.  The  results  are  shown  in  Fig.  2.  The 
absorption  in  the  case  of  alcogas  was  0.9  per  cent  while 
in  the  case  of  gasoline  it  was  6.33  per  cent.  This  is  a 
very  important  consideration,  especially  as  regards  effi- 
ciency of  lubrication  and  the  life  of  engine  parts  and  the 
engine  as  a  whole. 

Fig.  3  shows  the  fuel  consumption,  thermal  efficiency 
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and  b.  hp.  obtainable  on  a  standard  four-cylinder  Stude- 
baker  engine,  after  setting  the  carbureter  for  an  air-fuel 
ratio  to  give  maximum  thermal  efficiency.  The  maximum 
horsepower  for  both  alcogas  and  gasoline  is  approximate- 
ly the  same  at  maximum  engine  speed,  but  the  power  is 
slightly  greater  at  all  lower  speeds  when  using  alcogas. 

Fig.  4  shows  the  fuel  consumption  in  pints  per  b.hp.-hr. 
for  alcogas  as  compared  with  gasoline  for  an  air-fuel 
ratio  giving  the  leanest  possible  mixture.  The  mean 
fuel  consumption  for  this  condition  is  1.00  pt.  per 
b.hp.-hr.  for  alcogas  and  1.17  pt.  for  gasoline.  This  rep- 
resents a  saving  of  nearly  15  per  cent. 

The  following  table  shows  the  limiting  conditions  of 
mixture  for  alcogas  and  gasoline. 

Table  of  Air-Fuel  Mixture  Properties 

Gasoline     Alcogas 

1.  Richest  mixture  on  which  engines 
will  operate  over  the  speed  range 
employed , 9.7 

2.  Leanest  mixture  on  which  engines 
will  operate  over  the  speed  range 
employed    14.9 

3.  Chemically  correct   ratio 14.7 

4.  Per  cent  of  air  chemically  required 
present  in  1 66 

5.  Per  cent  of  air  chemically  required 
present   in    2.' 102 

6.  Ratio  for  maximum  power 13.2  to  11 

7.  Ratio  for  maximum  efficiency 14.9 

8.  Per  cent  of  air  chemically  required 

present   in   6 90  to  75       102 

9.  Per  cent  of  air  chemically  required 

present  in  7 102  130 
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Fig.  4 

From  the  above  it  will  be  noted  that  gasoline  has  prac- 
tically no  range  on  the  lean  side  of  the  best  mixture, 
while  with  alcogas  the  range  is  about  equally  divided, 
the  total  being  over  one  and  a  half  times  as  great  as  for 
gasoline. 

From  the  above  discussion  it  is  evident  that  alcogas 
is  an  entirely  practical  fuel  meeting  the  requirements  of 
present  day  engines  besides  possessing  many  very  im- 
portant advantages.  Probably  its  most  important  ad- 
vantage is  its  applicability  to  the  very  high  compression 
engines  of  the  future. 

In  Fig.  5  are  shown  the  results  of  tests  made  by  the 
Bureau  of  Standards  on  a  standard  Liberty  engine  using 
alcogas  at  various  altitudes  up  to  25,400  ft.  The  engine 
was  equipped  with  special  pistons  to  give  a  compression 
ratio  of  7.2  to  1.  The  curves  show  the  increase  in  power 
and  economy  resulting  from  this  compression  ratio  as 
compared  to  a  ratio  of  5.6  to  1. 

Conclusions 

Alcogas  is  only  one  of  the  many  blended  fuels  pro- 
posed to  aid  in  the  solution  of  our  motor  fuel  problem. 
No  synthetic  fuel  will  probably  be  the  ultimate  solution 
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of  the  problem,  but  they  will  all  assist  in  postponing  the 
day  when  we  can  no  longer  depend  entirely  upon  petro- 
leum resources. 

In  engine  design,  construction  and  use  it  is  impossible 
to  jump  from  the  present  day  petroleum  fuel  to  alcohol. 
Blended  fuels  can  be  efficiently  and  effectively  utilized 
in  present  day  engines  and  will  meet  existing  require- 
ments. Future  developments  will  very  probably  take 
the  direction  of  slower  speed  engines,  higher  compres- 
sions, longer  stroke,  etc.,  which  are  the  qualities  re- 
quired for  the  efficient  utilization  of  alcohol  fuels. 

In  the  near  future  it  is  hoped  that  this  country  will 
emphasize  and  encourage  the  production  of  alcohol  for 
motor  purposes  as  well  as  the  use  of  blended  fuels  so 
that  when  the  day  approaches  when  our  petroleum  re- 
sources are  exhausted,  we  shall  have  ample  capacity  for 
the  production  and  utilization  of  fuel  alcohol. 


Petroleum 


THE  production  of  petroleum  involves  a  higher  propor- 
tion of  waste  than  is  found  in  the  mining  of  coal, 
with  far  more  serious  consequences  because  the  domestic 
supply  is  altogether  inadequate  for  meeting  the  present 
requirements  of  the  country  and  the  domestic  resource  is 
rapidly  suffering  depletion.  Less  than  half  of  the  oil  un- 
derground is  raised  to  the  surface;  there  has  long  been  an 
overproduction  in  respect  to  the  higher  types  of  uses, 
prompting  the  surplus  to  be  used  for  crude  purposes  in  the 
place  of  coal  and  water  power.  The  responsibility  for 
these  conditions  lies  with  the  small-unit  competitive  type 
of  mining  prevalent  in  the  United  States,  whereby  the 
geologic  unit  or  pool  is  arbitrarily  divided  into  many 
small  holdings  separated  by  vertical  boundary  planes.  Pe- 
troleum is  a  migratory  mineral,  moving  underground  in 
the  direction  of  lower  pressure,  and  hence  each  individual 
producer  is  forced  to  race  with  his  neighbor  for  the  ex- 
traction of  the  product.  Thus  not  only  is  production  in 
each  new  field  quickly  forced  beyond  the  handling  facili- 
ties of  the  moment,  but  much  of  the  oil  underground  is 
permanently  placed  beyond  recovery  by  this  discordant 
type  of  production.  There  is  a  drift  toward  commercial 
integration  and  individual  co-operation  in  petroleum  min- 
ing, but  with  insufficient  rapidity  in  view  of  the  resource 
size. 

The  transportation  of  petroleum  makes  use  of  an  exten- 
sive system  of  pipe  lines,  thousands  of  miles  in  length, 
spread  over  half  of  the  country,  connecting  points  of  pro- 
duction with  refineries,  markets,  and  seaports.  The  effi- 
ciency attained  in  the  transportation  of  petroleum  energy 
is  in  marked  contrast  to  that  characteristic  of  coal  energy 
and  should  point  the  way  to  the  reconstruction  of  the  lat- 
ter, whose  faults  are  now  throttling  the  commodity  trans- 
portation of  the  country  as  well  as  contributing  to  un- 
healthy urbanization  and  sectionalization. 

The  utilization  of  petroleum  is  far  in  advance  of  coal  in 
that  the  bulk  of  crude  petroleum  now  produced  is  separ- 
ated into  its  chief  components — gasoline,  kerosene,  fuel  oil 
and  lubricants — whereas  coal  is  employed  dominantly  in 
the  raw  state.  Here  again  the  oil  industry  points  to  the 
analogous  need  for  a  coal  refining  industry  to  separate 
coal  into  mobile  forms  of  energy  and  commodities.  The 
utilization  of  the  various  petroleum  products  displays  vari- 
ous degrees  of  efficiency,  with  the  greatest  discount  ap- 
plying to  the  low-use  products  such  as  fuel  oil.  The 
by-product  actualities  held  in  petroleum  are  not  yet 
adequately  utilized,  nor  are  the  by-product  potentialities 
sufficiently  developed.   The  most  important  immediate  prob- 


lem in  connection  with  petroleum  utilization  is  involved 
in  the  rapidly  mounting  demand  for  motor  fuel,  a  cir- 
cumstance requiring  a  rapid  diversion  of  fuel  oil  from  its 
present  role  of  steam-raising  fuel  to  that  motor  fuel — 
a  change  which  may  be  brought  about  by  a  co-ordinated 
development  of  cracking  methods  of  distillation  and  adapt- 
ations on  the  part  of  internal  combustion  engines  to  a  les- 
sened dependence  upon  volatility.  The  adequate  growth 
of  automotive  transportation  on  land  and  sea  and  in  the 
air  would  seem  to  be  involved  in  the  successful  handling 
of  this  issue. — From  a  paper  by  C.  G.  Gilbert  and  Joseph 
E.  Pogue  presented  before  American  Society  of  Mechani- 
cal Engineers. 


The  Havre-Paris  Pipe  Line 

FOR  the  purpose  of  delivering  petroleum  from  Havre  to 
Paris,  a  pipe  line  126  miles  long  is  being  constructed 
for  the  Compagnie  Francaise  de  Transport  des  Mazouts 
et  Petroles.  Except  for  one-tenth  of  the  distance  the  line 
will  follow  the  Route  National  from  Havre  to  Paris.  The 
pipe,  which  is  to  be  10  in.  in  diameter,  is  to  be  laid  along 
the  edge  of  the  road  3  ft.  below  the  surface.  At  Havre  and 
Paris  there  will  be  ten  tanks  of  a  capacity  of  55,000  barrels 
each,  and  six  tanks  of  a  similar  capacity  will  be  stationed 
along  the  route  at  the  pumping  stations.  The  latter  will 
be  provided  with  apparatus  for  heating  heavy  oil  so  that 
it  may  flow  easily. 

An  interesting  point  in  the  plans  for  construction  is  that 
arrangements  have  been  made  to  utilize  trench-digging 
machines,  which  were  sent  to  France  for  the  American 
Army,  and  were  taken  over  by  the  French  Government 
when  the  latter  acquired  the  American  Army  stores.  The 
pipes,  tanks  and  pumps  required  for  the  undertaking  are 
being  sent  from  America. 


THE  Society  of  Motor  Manufacturers  and  Traders 
(Great  Britain),  has  voted  a  sum  of  $125,000  (nomi- 
nal exchange)  for  the  formation  of  a  fund  to  be  known  as 
the  "S.  M.  M.  T.  Trust  Fund"  which  will  be  used  for  the 
purpose  of  granting  relief  to  persons  considered  eligible  as 
having  contributed  to  the  encouragement,  promotion,  or 
protection  of  the  motor  trade.  In  addition,  the  Society  has 
voted  a  further  sum  of  £5,000  to  the  Cycle  and  Motor 
Trades  Benevolent  Fund,  bringing  the  total  contribution  of 
the  Society  to  that  Fund  to  nearly  £14,000. 
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Steel  Spoked  and  Disk  Wheels  Popular 

on  British  Cars 

Wire  wheels  still  favored  for  high  grade  cars  but  wood  wheel  is  almost 
extinct.  Pressed  steel  spoked  type  used  extensively  on  small  medium 
priced  cars.  Several  types  of  disk  wheel  employed.  Corrugated  disks  are 
hard  to  clean  and  are  being  abandoned.     Demountable  rims  uncommon. 


By  M.  W.  Bourdon 


ON  British  cars  the  wood  type  of  wheel  is  practically 
extinct,  for  only  one  or  two  makers  will  use  this 
type  in  1921.  The  wire  spoked  wheel  is  still  favored 
for  high-grade  cars,  the  principal  makers  of  this  type 
being  Rudge-Whitworth  and  Dunlop,  both  of  whose  de- 
signs are  probably  well  known  in  the  United  States. 

Unquestionably  the  most  popular  type  of  wheel  for 
small,  medium  priced  cars  is  the  pressed-steel  hollow- 
spoked  variety,  of  which  Sankey  was  the  originator.  The 
Sankey  wheel  consists  essentially  of  two  pressings,  each 
forming  half  the  rim,  spokes-  and  hub,  these  .being  welded 
together  at  the  vertical  center  line.  There  is  one  other 
part,  however,  consisting  of  a  unit  which  forms  lateral 
webs  in  the  spokes,  which  is  inserted  between  the  halves 
before  they  are  welded  together.  The  hub  of  the  com- 
plete wheel  is  drilled  for  tubular  distance  pieces,  through 
which  pass  the  threaded  studs  holding  the  wheel  to  the 
hub  in  casting  by  means  of  exterior  nuts,  this  being  the 
favored  method  of  fastening  detachable  wheels  of  this 
variety. 


Some  few  failures  of  the  Sankey  wheel  are  said  to  have 
occurred  through  the  tire  pressure  separating  the  two  por- 
tions of  the  units  forming  the  rim.  This  shortcoming  is 
made  a  great  deal  of  by  a  competitor  who  has  entered  the 
field  against  Sankey,  namely  Goodyear  (no  connection  with 
the  Goodyear  Tire  Co.).  To  overcome  this  drawback  Good- 
year welds  a  complete  rim  between  two  steel  pressings 
resembling  those  of  the  Sankey. 

Detachable  flange  rims  are  comparatively  rare  in  Eng- 
land, though  there  is  one  well-known  popular  make,  the 
Warland.  This  has  a  detachable  flange  secured  by  bolts, 
but  this  flange  merely  locates  a  transversely  split  rim  with 
a  loose  segment  which  can  be  removed  and  the  ends  of  the 
main  portion  drawn  together  for  easy  fitting  or  removal 
of  clincher  tires.  Sankey  has,  however,  recently  intro- 
duced a  detachable  flange  rim  for  a  wheel  of  the  pressed 
steel  hollow  spoked  variety,  the  method  of  construction 
otherwise  being  identical  with  that  of  his  original  pattern. 

A  novel  type  of  wheel  construction  is  that  introduced 
by  Smith-Parfrey,  originally  wood  wheel  builders.     It  is 
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Fig.  1 — The  Riley  laminated  disk  wheel.  Fig.  2 — The  Sankey  hollow  spoked  wheel  with  detachable  clincher 
flange.  Fig.  3 — Section  of  the  Goodyear  corrugated  disk  wheel.  Fig.  4 — Section  of  the  Sankey  pressed 
steel  hollo ic  spoked  wheel,  which  consists  of  two  units  welded  at  the  center  line.  This  is  the  original  of  its 
type.  Fig.  5— The  Goodyear  pressed  steel  hollow  spoked  wheel,  which  has  a  separate  and  complete  rim 
welded  between  the  tivo  units  forming  the  felloe,  spokes  and  nave.  Fig.  6 — Part  section  of  the  Sankey 
dual  disk  wheel.  This  is  used  by  some  -makers  ivith  the  flat  surface  outward,  though  the  curved  surface 
is  normally  intended  to  form  the  exterior 
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rim  and  disk  wheel 


built  up,  as  shown  in  an  accompanying  sketch,  of  flat  steel 
plates  shaped  at  one  end  so  that  the  combined  units  form 
the  hub,  the  outer  ends  of  the  spokes  being  riveted  and 
welded  to  a  rim  base  of  flat  section.  Strength  for  weight, 
there  does  not  seem  any  advantage  in  this  system,  nor 
does  it  present  any  benefit  in  cleaning.  It  is  put  forward 
for  both  cars  and  trucks. 

In  regard  to  disk  wheels,  these  are  gradually  becoming 
more  popular  with  both  makers  and  users,  and  not  infre- 
quently wire  spoked  wheels  are  enclosed  by  detachable 
aluminum  disks.  Two  car  manufacturers  make  their  own 
disk  wheels,  namely  Armstrong-Siddeley  and  Riley.  The 
first  named  has  attached  to  the  rim  by  welding  and  rivet- 
ing a  disk  with  a  very  large  hole  in  the  center,  the  inner 
diameter  of  the  disk  in  the  case  of  rear  wheels  overlapping 
the  brake  drum  and  being  secured  to  it  by  studs  and 
nuts.  In  the  case  of  front  wheels  the  disk  is  bolted  to 
inner  disks  secured  to  the  hub. 

Riley  has  a  laminated  disk  built  up  of  three  disks  in- 
creasing progressively  in  diameter.  All  are  secured  to  the 
wheel  hub,  but  only  the  larger  one  extends  to  the  rim, 
where  it  is  spot-welded.  The  laminations  are  also  spot- 
welded  together.  The  Riley  design  somewhat  resembles 
the  Michelin,  except  that  the  latter  has  a  single  disk  taper- 
ing in  section. 

Sankey  is  making  a  disk  wheel  for  quite  a  number  of 
car  manufacturers,  but  this  is  a  dual  disk,  as  shown  in  the 
section  herewith,  the  main  unit  extending  from  hub  to 
rim  and  being  considerably  dished  toward  the  center.  At 
the  back  of  the  main  disk  there  is  a  second,  flat-surfaced 


disk,  welded  to  the  other,  the  two  together  forming  a  hub 
varying  in  width  according  to  size  of  wheel  as  a  whole. 

The  Goodyear  wavy  disk  wheel,  which  first  came  into 
prominence  when  it  was  adopted  for  Angus  Sanderson  cars 
in  1919,  has  not  found  a  great  deal  of  favor,  and,  although 
it  is  being  continued,  the  makers  are  shortly  introducing 
a  flat  disk  type.  It  has  been  found  that  the  wavy  disk,  as 
might  have  been  expected,  is  almost  as  difficult  to  clean 
as  a  spoked  wheel,  and  while  it  fails  to  present  any  advan- 
tages in  that  respect,  it  certainly  has  none  in  appearance, 
the  corrugations  giving  a  distinctly  clumsy  effect,  both 
when  the  wheel  is  stationary  and  when  running. 

Another  make  of  disk  wheel  is  the  Lynton.  This  has 
a  flat  disk  of  uniform  thickness  offset  from  the  rim  center 
and  is  riveted  and  welded  to  the  tire  rim.  Lynton  has  for 
many  years  past  made  a  disk  wheel  consisting  of  two 
plates,  between  which  the  tire  rim  is  clamped.  The  inner 
plate  is  fixed  to  the  hub,  the  outer  one  being  detachable, 
thus  providing  a  demountable  rim  effect. 

Dunlop  has  recently  introduced  a  corrugated  disk  wheel, 
but  it  is  considered  doubtful  whether  this  will  obtain  any 
popularity.  Although  it  probably  is  considerably  stiffer 
than  a  flat  disk,  the  multitude  of  corrugations  is  a  distinct 
disadvantage  in  the  matter  of  cleaning.  A  separate  hub 
plate,  to  which  the  corrugated  disk  is  welded,  is  used. 

Rapson  has  recently  put  forward  a  disk  wheel  with  two- 
thirds  the  rim  flange  hinged  to  the  remainder  to  facilitate 
tire  manipulation.  This  is  shown  in  perspective  and  in 
section  in  accompanying  illustrations. 

Although  the  vast  majority  of  British  wheel  makers 
specialize  entirely  upon  wheels  and  rims  for  clincher 
tires,  the  possibility  of  straight-side  tires  being  popu- 
larized in  the  near  future  has  not  been  overlooked,  and 
Dunlop,  for  example,  is  making  the  new  corrugated  disk 
wheel  for  both  clincher  and  straight-side  tires.  There 
has,  however,  been  no  indications  of  any  great  move  toward 
straight-side  tires  by  British  car  makers  or  users. 

A  point  in  favor  of  the  disk  wheel  of  the  single  disk 
type  is  that  it  allows  the  point  of  tire  contact  with  the 
ground  to  be  more  easily  brought  under  the  axis  of  the 
steering  pivot.  Armstrong-Siddeley,  Riley,  and  one  or 
two  other  makers  have  taken  advantage  of  this,  fitting 
vertical  pivots  immediately  over  the  point  of  tire  contact. 
Users  confirm  the  claim  for  peculiar  ease  of  steering  and 
freedom  from  shock,  even  when  compared  with  steering 
lay-outs  having  inclined  pivot  pins  with  their  prolonged 
axes  extending  to  the  tire  contact  centers. 


A  New  Type  of  Piston  Ring 


A  PISTON  ring  of  unusual  construction  has  recently 
been  designed  and  tested  by  Harry  B.  Johnston  of 
Seattle.  The  ring  is  approximately  triangular  in  section 
and  but  two  rings  are  used  per  piston.  The  cylindrical 
face  of  the  ring  fits  the  bore  of  the  cylinder.  A  second 
face  at  right  angles  to  the  axis  of  the  piston  is  disposed 
toward  the  head  of  the  piston  in  the  case  of  the  upper  ring, 
and  toward  the  skirt  in  case  of  the  lower  ring.  The  third 
face  is  inclined  at  an  angle  of  35  deg.  and  fits  against  a 
correspondingly  inclined  surface  of  the  groove.  The  ring 
is  given  only  a  slight  spring  to  hold  it  against  the  cylin- 
der wall,  but  the  pressure  existing  in  the  combustion 
chamber  is  admitted  to  the  spaces  between  groove  and 
ring,  thus  forcing  the  ring  against  the  cylinder  wall  to 
maintain  a  gas-tight  joint.  The  wedging  action  of  the 
tapered  face  of  the  ring  against  the  inclined  face  of  the 
groove  is  said  to  increase  the  effectiveness  of  the  seal.  It 
is  claimed  for  the  ring  that  it  effects  an  increase  in  power 


development  as  com- 
pared to  conventional 
rings  and  prevents 
oil  pumping  as  well 
as  leakage  of  fuel  in- 
to the  crankcase  of 
the  engine. 


Piston    ring    depending 
chiefly  on  gas  pressure 

to  -maintain  xt-al 
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Three  Post- War  Wolseley  Chassis 

Two  are  four-cylinder  models  of  10  and  15  hp.  respectively,  and  the  third 
is  a  20  hp.  six-cylinder  model  of  earlier  design  but  somewhat  modified, 
and  of  quite  different  design  from  the  fours.  The  "Fours"  have  over- 
head camshafts  with  blade-spring  drive.      Battery  ignition  is   standard. 

By  M.  W.  Bourdon 


THE  three  units  of  the  post-war  Wolseley  range  were 
shown  at  last  year's   Olympia   Show  and  created  a 
large  amount  of  interest,  but  production  and  other 
difficulties    prevented    deliveries    being   commenced    until 
quite  recently  in  respect  of  the  two  smaller  types,  though 
the  six  has  not  been  so  belated. 

Chief  interest  attaches  to  the  15  hp.  model,  made  for 
four  passenger  bodies.  It  departs  in  almost  every  detail 
from  pre-war  Wolseley  practice,  has  a  high  efficiency  over- 
head camshaft  engine  and  the  complete  chassis  form 
weighs  only  1800  lb.  The  special  features  of  the  engine 
are  embodied  also  in  the  smallest  model,  a  light  runabout 
with  a  four-cylinder  engine  having  a  bore  and  stroke  of 
2  9/16  x  3%  in.  and  being  one  of  the  best  finished  and 
best  sprung  of  its  type  on  the  road.  Its  selling  price  is 
now  $2,700  complete. 


The  15  hp.  chassis  has,  then,  a  four-cylinder  80  x  130 
m.m.  (3%  x  5i8  in.)  engine  with  a  detachable  head  carry- 
ing the  camshaft  and  valves.  The  cylinder  block  is  of 
cast  iron,  and  is  bolted  to  the  top  part  of  the  aluminum 
crankcase.  The  camshaft  (like  the  crankshaft)  is  carried 
in  three  bearings  and  has  the  valve  rockers  pivoted  on 
a  shaft  immediately  below  it,  the  cams  applying  to  pro- 
jections on  the  rockers  situated  midway  in  the  length  of 
the  latter;  the  rockers  are,  in  fact,  of  inverted  T  shape 
with  the  cams  applying  to  their  single  member. 

A  somewhat  involved  form  of  drive  is  used  for  the  cam- 
shaft. First  there  is  a  silent  chain  which  runs  on  three 
sprockets,  on  crankshaft,  water  pump  shaft  and  counter- 
shaft respectively.  The  countershaft  carries  a  bevel  pinion 
meshing  with  another  pinion  at  the  lower  end  of  the 
vertical  drive  which  latter  carries  just  above  the  bottom 


Longitudinal  section  of  Wolseley  15-hp.  (3%  *  5%  in.)  engine,  showing  spring  blade  camshaft  drive 
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bevel  pinion  the  primary  gear  wheel  of  the  oil  pump.  At 
the  upper  end  of  the  driveshaft  another  bevel  gear  meshes 
with  one  on  the  front  end  of  the  camshaft.  A  special 
feature  is  a  spring  blade  coupling  7  in.  in  length  between 
the  separate  upper  and  lower  ends  of  the  drive  shaft,  the 
object  being  to  afford  a  certain  amount  of  flexibility  in 
the  camshaft  drive  to  induce  silent  valve  operation. 

Dynamo-battery  ignition  is  standard,  but  most  of  the 
chassis  delivered  hitherto  have  had  magneto  ignition. 
Whether  magneto  or  dynamo  be  used  (the  latter  as  a  unit 
with  contact  breaker  and  distributer),  it  is  driven  by  a 
rearward  extension  of  the  water  pump  shaft  on  the  left 
of  the  crankcase,  the  spark  plugs  being  on  the  right  and 
the  cables  passing  across  through  a  tunnel  in  the  center 
of  the  cylinder  block  at  the  lower  end  of  the  barrels. 

Lubrication  is  on  the  trough  system  for  the  connecting 
rod  bearings  and  pistons,  but  large  catch  pits  are  formed 
over  each  main  journal  and  oil  is  fed  directly  into  these. 
The  aluminum  pistons  have  three  rings  with  the  hollow 
piston  pins  floating  in  bronze  bushes  in  the  bosses,  the 
pins  being  fixed  in  the  connecting  rod  small  ends  by  Vi  in- 
bolts  passing  right  through.  From  the  oil  pump,  a  copper 
pipe  leads  to  the  camshaft  bearings  and  from  the  latter 
oil  runs  through  drilled  holes  in  the  brackets  to  the  bear- 
ings of  the  hollow  rocker  shaft  and  to  the  rockers  them- 
selves. Surplus  oil  returns  to  the  crankcase  through  an 
external  pipe  at  the  rear  end  of  the  head  casting  and 
through  the  tube  enclosing  the  vertical  driveshaft  at  the 
front.  Provision  is  also  made  for  a  direct  oil  lead  to  the 
silent  chain  and  to  an  indicator  on  the  instrument  board. 

There  are  separate  exhaust  and  inlet  manifolds  on  the 
left  and  right  respectively  of  the  head  casting,  the  car- 


Transverse  section  of  15-hp.  Wolseley  engine 


Wolseley  front  wheel  and  ball-thrust  steering  knuckle 


bureter  with  vacuum  feed  being  a  Wolseley  edition  of 
the  S.  U.  bellows  pattern.  A  claim  of  a  fuel  consumption 
of  30  miles  to  the  Imperial  gallon  is  made. 

The  flywheel  is  completely  enclosed,  its  casing  support- 
ing the  starting  motor  alongside  the  right  of  the  crank- 
case, which  is  carried  by  four  arms  extending  to  the  main 
frame.  A  multiplate  clutch  running  in  oil  is  used,  with 
a  coupling  shaft  having  sliding  block  and  fabric  disc 
joints.  The  three-speed  gearset  with  right  hand  control 
is  supported  by  tubular  and  pressed  steel  cross  members, 
at  one  point  from  the  former  in  front  and  at  two  pointc 
from  the  latter.  Behind  the  gearset  a  short  exposed 
coupling  shaft  with  a  fabric  disk  point  at  the  front  end 
leads  to  the  enclosed  sliding  block  type  universal  at  the 
head  of  the  propeller  shaft,  the  latter  being  enclosed  in  a 
torque  tube  with  a  spherical  mounting  slung  below  the 
center  of  a  pressed  steel  cross  member. 

Under-worm  drive  (4.8  to  1)  is  used  in  the  rear  axle, 
which  latter  has  an  aluminum  center  with  tapered  steel 
extensions.  The  axle  is  of  the  non-floating  type  with 
Timken  roller  bearings  throughout,  this  type  of  bearing 
also  being  used  in  the  gearset,  except  for  the  pilot,  which 
has  a  plain  bush.  Front  wheels  also  run  on  Timkens  with 
a  ball  thrust  for  the  steering  pivots. 

Both  sets  of  brakes  apply  within  the  14  in.  wheel  drums 
of  pressed  steel,  the  latter  having  steel  rings  shrunk  into 
them  to  provide  a  wearing  surface.  In  each  brake  drum 
there  are  four  segments  in  the  same  plane,  opposite  pairs 
being  actuated  by  hand  lever  and  pedal,  the  shoes  all  being 
1%   in.  wide. 
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Chassis  parts  of  15-hp.  Wolseley.  Top — Pro- 
peller shaft  and  under  worm  drive.  Center — 
Longitudinal  section  of  rear  axle  assembly. 
Bottom — Multi-plate  clutch  (running  in  oil) 
connected  to  transmission  by  fabric  and  sliding 
block  joints 


-I 
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Another  special  feature  (for  a  car  of  this  size)  is  the 
use  of  quarter  elliptic  springs,  these  having  been  tried 
out  on  the  10  hp.  model  in  pre-war  times  with  great  suc- 
cess. 

The  steering  is  of  the  worm  and  worm  wheel  type,  the 
housing  being  mounted  on  the  front  arm  of  the  crank- 
case  on  the  right  with  a  transverse  drag  link  to  the  left 
hand  swivel  lever.  Pressed  steel  hollow  spoke  wheels 
are  standard  with  815  x  105  mm.  (32  x  4  in.)  tires,  the 
wheelbase  being  118  in.  and  the  track  52  in. 

With  its  standard  type  four-passenger  open  body  ana 
the  usual  full  equipment,  the  15-hp.  Wolseley  sells  at 
$4500,  and  it  is  currently  reported  that  a  substantial 
increase  may  occur  in  the  near  future. 

The  principal  point  wherein  the  10-hp.  model  differs 
from  the  15-hp.  is  that  it  has  its  three-speed  gearset 
as  a  unit  with  the  worm  driven  rear  axle.  Originally  it 
had  a  unit  cast  cylinder  block  and  crankcase;  but  these 
are  now  separate,  the  latter  in  aluminum. 

In  almost  every  main  detail  the  20-hp.  six-cylinder  is 
different  from  the  15-hp.  It  has  its  cylinders  cast  in 
threes  with  integral  L  heads,  magneto  ignition,  four- 
speed  gearset,  transmission  brake,  open  propeller  shaft, 
cantilever  rear  springs  and  wire  wheels.  Where  it  bears 
resemblance  is  in  the  trough  system  of  lubrication,  alu- 


Three-speed  gearset  used  on   15-hp.   Wolseley 
minum  pistons,  vacuum  feed,  multiplate  clutch,  amidships 
position  of  gearset,  and  worm  drive.     It  weighs  2460  lb. 
(chassis  only),  has  a  wheelbase  and  track  of  138  in.  and 
54  in.  and  sells  at  $6300  with  a  five-passenger  body. 


A  Friction  Band  Shock  Absorber 


A  SHOCK  absorber  acting  only  on  the  recoil  of  the 
spring  is  manufactured  by  the  Gilman-Davis  Mfg. 
Co.  An  adjustable  friction  belt  band  engages  with  a 
friction  drum  and  any  tendency  of  the  body  and  the 
axle  of  the  car  to  suddenly  separate,  causes  a  sufficient 
tightening  of  the  friction  belt  band  upon  the  drum  to 
counteract  the  thrust  and  retard  the  upward  movement. 
This  result  is  accomplished  by  the  frictional  contact  be- 
tween the  free  end  of  the  band  and  the  drum  and  by  the 
forward  movement  of  the  opposite  end  of  the  band  by 
the  rotation  of  the  drum. 

On  the  other  hand,  when  body  and  axle  approach  each 


other,  the  tension  of  the  flexible  cable  is  released  and 
the  spring  is  permitted  to  return  the  drum.  Coincidently 
the  friction  between  the  free  end  of  the  friction  belt  and 
the  stationary  drum,  co-operating  with  the  reverse  move- 
ment of  the  opposite  end  of  the  band,  loosens  the  band 
sufficiently  to  allow  the  drum  to  be  returned  by  the 
spring.  The  tightening  and  the  release  of  the  friction 
belt  band  are  automatic  at  the  beginning  of  each  forward 
or  reverse  movement  of  the  drum.  Adjustment  of  the 
band  tension  can  be  made  with  a  screw  driver. 


The  Gilman  shock  absorber 


Repairing  the  Ford 

THE  Ford  automobile  is  in  such  universal  use  and 
there  are  so  many  of  them  to  be  found  that  the  busi- 
ness of  repairing  them  assumes  gigantic  proportions.  J. 
Howard  Pile,  in  his  recently  issued  book,  "Modern  Meth- 
ods of  Ford  Repairing"  (U.  P.  C.  Book  Co.,  New  York),  de- 
scribes methods  and  tools  which  will  facilitate  the  stand- 
ard repairs.  Competition  is  so  keen  and  the  margin  of 
profit  so  small  that  the  work  must  be  done  efficiently  or 
the  profits  will  turn  to  losses. 

In  the  compilation  of  this  service  manual,  the  author 
has  studied  factory  and  shop  methods  from  many  angles, 
and  the  reader  is  given  the  benefit  of  observations  cov- 
ering many  of  the  most  profitable  and  efficient  Ford  serv- 
ice stations  in  the  country.  This  material  was  first  pub- 
lished in  a  serial  in  Motor  World,  but  it  has  been  revised 
and  brought  up  to  date  and  there  is  considerable  mate- 
rial in  the  book  that  did  not  appear  in  serial,  such  as 
wiring  diagrams  of  all  the  starting  and  lighting  systems 
that  were  put  on  the  Ford  car  before  the  FA  starting  and 
lighting  system  became  standard  equipment. 

The  size  of  the  book  is  such  that  it  can  be  carried  in 
the  pocket,  the  pages  being  6%  x  41  j.  Beside  the  twenty- 
four  wiring  diagrams,  there  are  135  illustrations  of  spe- 
cial tools,  equipment  and  devices  and  the  pages  run  to 
251,  including  a  complete  index  of  all  operations  and 
subjects. 
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British  Production  Methods  Show 
Improvement 

Many  British  manufacturers  have  made  a  decided  improvement  in  their 
production  methods,  but  there  are  still  a  number  of  high-priced,  low- 
value  cars  on  the  market.  In  the  British  automobile  industry  it  is  con- 
sidered discreditable  to  use  stock  parts.  It  is  the  general  opinion  that  every 
self-respecting  manufacturer  must  make  all  component  parts  of  his  cars. 

By  M.  W.  Bourdon 


THERE  are  still  a  number  of  British  firms  who  have 
not  departed  appreciably  from  their  pre-war  de- 
signs, and  among  these  may  be  mentioned  Sunbeam, 
Vauxhall,  Arrol  Johnston,  Daimler,  Rolls  Royce,  and  Star. 
But  such  firms  have  not,  up  to  the  present,  experienced  any 
difficulty  on  that  account,  for  they  have  sold  all  the  cars 
they  could  make  on  the  excellence  of  their  reputations,  and 
at  any  price,  within  reason,  they  have  cared  to  demand. 

But  with  increasing  competition  from  makers  who  have 
thoroughly  up-to-date  designs  which,  in  many  cases,  such 
as  Austin,  Crossley,  Angus  Saunderson  and  especially  the 
new  18-hp.  Phoenix,  which  is  an  excellent  production  job, 
have  resulted  or  will  result  in  reduced  costs  of  production, 
the  hands  of  the  more  conservative  manufacturers  will 
probably  be  more  or  less  forced  in  the  not  far  distant  fu- 
tui-e.  As  supply  continues  to  gain  on  demand  the  prospect 
of  the  pre-war  standards  of  design  being  more  generally 
superseded  becomes  nearer  at  hand,  for  there  is  plenty 
of  scope  for  closer  co-operation  between  designer  and 
production  engineer. 

No  surprise  will  be  felt  if  before  this  time  next  year 
there  is  introduced  the  true  post-war  models  of  certain 
of  the  firms  which  are  still  making  merely  a  modified 
pre-war  car.  The  home  market  will  before  long  approach 
the  present  saturation  point  so  far  as  some  of  the  com- 
paratively high  priced  (or  low  value)  cars  are  concerned, 
and  if  their  makers  are  to  keep  their  heads  above  water 
they  will  have  to  produce  designs  more  adaptable  to  eco- 
nomical production.  In  his  tours  through  some  plants  the 
writer  has  been  astounded  at  the  lack  of  evident  endeavor 
to  simplify  design  from  the  production  standpoint. 

The  policy  frankly  adopted  by  one  maker,  if  not  actually 
advocated  by  him,  of  "letting  buyers  do  the  testing"  of 
new  models  is  not  general;  nor  is  it  singular — unfortu- 
nately for  both  maker  and  user.  Unfortunately  for  the 
latter  for  two  reasons,  one  of  which  is  obvious  but  the 
other  not  so  clear.  This  policy  may  enable  production  of 
new  types  to  commence  earlier  than  would  be  the  case  if 
the  experimental  chassis  were  put  through  prolonged  tests, 
but  it  cannot  surely  be  so  economical  in  the  end;  it  has, 
in  some  cases,  to  the  writer's  personal  knowledge,  involved 
serious  alterations  to  or  replacements  of  patterns,  jigs  and 
special  tools,  and  these  must  clearly  be  paid  for  by  some- 
one— if  not  by  the  maker,  then  by  buyers. 

Wolseley,  Armstrong,  Siddeley  and  a  few  others  who 
introduced  post-war  chassis  at  the  1919  Show  have  been 
objects  of  contumely  in  some  quarters  for  not  having 
commenced  deliveries  until  so  many  months  later.  But 
there  has  been  "method  in  their  madness"  which  should  be 


to  their  subsequent  advantage,  even  though  they  have  lost 
immediate  benefit. 

Doubtless  many  who  rushed  deliveries  of  post-war 
chassis  not  thoroughly  tried  out  were  encouraged  to  do  so 
by  the  need  for  revenue  to  keep  plants  going  and  by  the 
clamoring  of  the  public  for  new  cars  last  year  and  until 
the  end  of  the  past  summer.  The  former  has  indeed  been 
a  spur  in  some  instances,  but  one  that  has  been  ineffective 
nevertheless,  and  as  a  result  financial  difficulties  are  being 
experienced  in  some  quarters,  while  rumors  of  troubles  to 
come  are  by  no  means  infrequent  and  not  always  ill- 
founded. 

Some  if  not  a  large  proportion  of  the  new  firms  who 
rushed  into  the  automobile  industry  for  the  first  time  last 
year  are  currently  reported  to  be  in  extremis,  and  although 
in  certain  instances  the  trouble  has  arisen  from  difficulty 
in  obtaining  material,  from  the  molders'  strike  and  from 
labor  difficulties  in  general,  in  others  it  has  developed  from 
faulty  design,  bad  organization  and  a  lack  of  experience. 

There  is,  therefore,  in  prospect  a  "weeding-out"  of  un- 
stable concerns,  not  necessarily  brought  about  by  a 
"slump,"  but  by  mismanagement,  unjustified  optimism, 
lack  of  capital  at  the  outset,  or  any  combination  of  the 
three. 

Multiplication  of  Models 

It  is  to  be  noticed  that  a  few  British  firms  have  changed 
their  pre-war  policy  of  endeavoring  to  cater  for  many 
markets  with  several  models  of  different  sizes.  But  the 
plan  of  specializing  on  one  type  has  by  no  means  received 
general  approval  as  the  following  will  show: 

Daimler  has  three  models,  two  with  identical  engines 
and  gearsets  but  differing  appreciably  at  various  points 
of  the  chassis ;  the  third  with  a  larger  engine  and  a  heav- 
ier type  altogether. 

Star  has  two  models  issuing  from  one  plant  and  two 
more  from  an  allied  and  adjacent  factory. 

Humbers  have  three  models,  and  though  two  are  iden- 
tical in  engine  and  gearset  they  differ  almost  everywhere 
else;  the  third  is  entirely  different. 

Vauxhall  has  two  models  with  different  engines  and 
chassis,  but  not  entirely  dissimilar,  one  being  a  "general 
purpose"  model  and  the  other  a  high  efficiency  sporting 
type. 

Vulcan  has  three,  two  somewhat  alike  and  the  third 
bearing  no  resemblance. 

Wolseley  has  three,  all  different,  though  two  have  the 
same  system  of  overhead  valve  operation  on  engines  of 
entirely  different  dimensions. 
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In  addition,  Daimler,  Star  and  Vulcan  produce  truck 
chassis,  the  first  and  last  one  model  each  with  detail  vari- 
ations, and  Star  three  models. 

Divergencies  in  Detail 

As  briefly  indicated,  in  many  cases  where  more  than 
one  model  is  produced  there  is  very  little  opportunity — 
nor  is  there  much  endeavor — to  make  either  main  or  sub- 
sidiary units  adaptable  to  the  different  chassis.  We  find 
chassis  with  both  unit  power  plants  and  separate  gearsets 
issuing  from  the  same  maker;  subframes  and  no  sub- 
frames  ;  cone  and  disk  clutches ;  right-hand  and  central 
gear  controls ;  vacuum  and  gravity  fuel  feed  systems ; 
magneto  and  battery  ignitons;  L  head  and  overhead 
valves ;  open  and  enclosed  propeller  shafts ;  and  so  on  in- 
definitely. It  seems  as  though  some  firms  cannot  make  up 
their  minds  as  to  which  alternative  in  each  case  is  the 
better,  and  though  it  is  apparent  that  one  system  of  con- 
struction in  a  particular  part  may  not  be  suitable  for  two 
entirely  different  chassis  types,  that  is  not  always,  by  any 
means,  accountable  for  the  divergent  practice. 

It  will  be  accountable  to  most  people,  for  example,  why 
Daimlers  fit  a  honeycomb  radiator  with  the  filler  inside 
the  bonnet  on  one  model  and  a  tubular  radiator  with  a 
normally  positioned  filler  on  another  model,  both  having 
identical  engines ;  why  they  use  two  ball-bearing  star  uni- 
versal on  the  propeller  shaft  of  one  of  these  cars,  and 
a  block  and  star  at  front  and  back  respectively  on  the 
other.  It  cannot  be  said  that  one  model  is  an  earlier  type 
than  the  other  and  therefore  does  not  embody  the  latest 
approved  practice.  This  is  doubtless  the  reason  in  a  few 
instances,  but  it  does  not  hold  good  in  the  majority;  it 
would  certainly  seem  that  there  is  only  too  frequently  no 
endeavor  to  cheapen  production  by  utilizing  identical  parts 
where  possible  for  two  or  more  models. 

High  Standard  of  Performance 

But  despite  all  the  foregoing,  British  cars  and  British 
production  methods  are  improving,  there  can  be  no  ques- 
tion of  that.  Whether  they  are  improving  as  fast  as  they 
might  is  another  matter.  The  established  British  maker 
is,  at  least,  far-seeing  in  one  respect,  if  not  generally ; 
he  is  not  attempting  to  turn  out  cars  that  he  has  reason 
to  lelieve  will  do  him  no  credit.  He  may  adopt  designs 
bad  from  a  production  standpoint  and  he  may  get  down 
to  production  in  his  limited  way  (judged  by  American 
standards)  without  giving  his  new  models  a  six  or  twelve 
months'  testing;  but,  with  a  very  few  exceptions,  he  will 
not  allow  immediate  gain  by  shoddy  work  to  jeopardize 
his  reputation.  Nor  will  he  "design  down  to  a  price" 
without  consideration  for  his  future  interests. 

In  most  branches  of  engineering  the  British  manufac- 
turer is  inclined  to  be  conservative,  but  it  is  only  fair  to 


give  him  credit  for  turning  out  "good  goods"  when  he 
does  adopt  a  new  design  or  accessory.  So  the  British  au- 
tomobile engineer  usually  sets  himself  a  fairly  high  stand- 
ard in  engine  efficiency,  workmanship  and  finish.  Most 
of  his  customers  buy  cars  to  keep  and  use  for  many  years. 
Eighty  per  cent,  too,  take  pride  in  the  appearance  of  their 
cars,  externally  and  under  the  hood,  and  therefore  ex- 
pect a  finish  which  will  do  them  credit.  They  like  indi- 
viduality to  a  certain  extent,  and  therein  the  British  maker 
gives  them  perhaps  more  than  they  need,  generally  de- 
signing and  making  every  main  unit  to  his  own   ideas. 

Attitude  Toward  Stock  Components 

There  is  no  pronounced  expansion  of  the  components 
side  of  the  industry.  One  or  two  quite  small  concerns 
who  have  yet  to  make  a  name  for  themselves  have  com- 
menced to  supplement  Wrigley  in  supplying  gearsets,  axles 
and  steering  outfits.  But  they  do  not  count  for  very 
much,  and,  speaking  broadly,  the  car  manufacturer  makes 
every  component  himself. 

Admittedly  Dormans  and  Tylors  have  turned  out  a  lot 
of  engines  during  the  past  eighteen  months,  but  Vulcan, 
Ruston  Hornsby  (Dorman)  and  Angus  Sanderson  (Tylor) 
are  the  chief  users  of  their  engines.  Both  do  far  more 
business  in  truck  engines,  making,  between  them,  for 
W  &  G,  A.E.C.  and  Hallford  among  others,  who,  usually, 
do  not  advertise  the  fact  that  they  are  fitting  engines  of 
other  than  their  own  make. 

In  fact,  the  frame  of  mind  among  concerns  and  indi- 
viduals in  the  British  automobile  industry  is  that  it  is 
discreditable  to  use  stock  components.  There  is  no  dis- 
credit attaching  to  Humber,  for  example,  in  getting  some 
engines  made  to  their  own  design  by  Peter  Brotherhood 
(the  general  engineering  firm  whose  own  tractor  did  so 
well  at  Lincoln)  ;  but  if  they  made  use  of  a  stock  engine 
they  would  feel  they  had  reason  to  be  ashamed — they 
would  look  upon  it  as  implying  that  they  were  not  quali- 
fied, had  not  enough  brains  and  experience,  to  design  and 
make  their  own. 

So  with  clutches,  gearsets  and  back  axles.  The  general 
opinion  is  that  no  self-respecting  manufacturer  would  do 
other  than  use  these  as  designed  and  produced  in  his  own 

No  wonder,  then,  that  British  cars  are  highly  priced 
when  the  foregoing  is  considered  alongside  the  compara- 
tivley  small  outputs.  The  writer  could  mention  offhand 
a  score  of  firms,  whose  names  would  convey  nothing  in 
the  United  States,  who  are  turning  out  small  and  medium 
powered  cars  at  the  rate  varying  from  only  100  to  500 
per  annum  and  who  make  every  component.  It  is  the 
same  in  all  branches  of  the  industry — private  cars,  trucks, 
motorcycles,  marine  outfits  and  tractors — all  makes  have 
their  individual  components,  apart  from  accessories  such 
as  carbureters,  magnetos,  etc. 


New  High-Speed  Cutting  Tool  Alloy 


A  DEMONSTRATION  was  recently  made  at  Sheffield, 
England,  of  the  cutting  powers  of  a  new  alloy  pro- 
duced by  the  Cooper  Research  Co.'s  laboratory,  Cleveland, 
Ohio,  and  known  as  cooperite.  The  basis  of  the  material  is 
nickel,  and  there  are  added  tungsten,  silicon,  molybdenum, 
aluminum  and  zirconium — the  latter  up  to  15  per  cent. 
These  ingredients  are  melted  in  a  crucible  furnace,  cast  into 
tools,  and  ground,  no  heat  treatment  being  required.  The 
material  has  a  fine  silky  fracture,  and,  it  is  claimed,  is  free 
from  shrinkage  and  blow-holes.  Tools  made  from  it  have 
been  tried  by  the  Sheffield  Testing  Company,  with  very  in- 


teresting results.  For  the  tests  the  tools  used  were  %  in. 
square,  depth  of  cut  3-16  in.,  traverse  per  revolution  1-16 
in.,  cutting  speed  123  ft.  per  minute,  and  the  weight  of  ma- 
terial removed  from  the  test  bar  4.85  lb.  per  minute.  One 
tool  ran  for  9  min.  6  sec,  and  another  for  14  min.  39  sec, 
the  report  in  the  latter  instance  being  that  at  that  time  the 
tool  was  ".slightly  worn,  but  still  cutting,"  while  a  tool  of 
high  speed  steel  was  said  to  have  been  "done  up"  after  2% 
min.  The  British  rights  have  been  secured  by  London  in- 
terests and  the  alloy  will  shortly  be  marketed  in  Eng- 
land. 
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Cutting  Costs  in  the  Manufacture  of 

Small  Units 

A  detailed  study  of  the  parts  to  be  manufactured  often  reveals  opportuni- 
ties for  cutting  cost  before  unknown.  This  article  contains  a  descrip- 
tion of  special  tools  and  methods  used  by  a  carbureter  company  in  manu- 
facturing the  small  units  which  go  to  make  up  its  product. 

By  J.  Edward  Schipper 


IN  the  manufacture  of  carbureters  and  other  small  units, 
there  are  many  opportunities  for  cutting  costs  which 
are  not  apparent  except  when  a  very  close  and 
detailed  study  is  made  of  the  parts  to  be  manufactured. 
For  maximum  efficiency,  the  operator  must  never  wait  for 
the  machine.  This  principle  is  true  from  the  standpoint 
of  the  manufacturer,  as  well  as  from  that  of  the  operator 
himself,  who  is  thus  afforded  every  opportunity  to  make 
the  most  out  of  his  premium  or  piece-work  arrangements. 

Another  consideration  which  comes  up  very  frequently 
in  the  manufacture  of  small  parts,  is  whether  to  use 
hexagonal  or  round  stock.  It  is  oftentimes  possible  to 
save  money  on  the  stock  by  using  round  in  place  of 
hexagonal,  even  where  hexagon  heads  have  to  be  milled  on 
the  piece.  The  time  necessary  for  the  "hexing"  operation, 
however,  must  be  taken  into  consideration. 

In  the  plant  of  the  Zenith  Carburetor  Co.  there  are  two 
or  three  notable  examples  of  marked  advances  in  efficiency 
by  the  installation  of  machines  which  handle  relatively 
small  parts.  Fig.  1  illustrates  a  machine  for  cutting 
hexagon  heads  on  round  stock.  This  machine  saves  the 
Zenith  Carburetor  Co.  12  cents  per  ft.  on  material  alone. 
The  hexagonal  stock  would  weigh  2.89  lb.,  as  compared 
with  2.54  for  the  round.  The  price  difference  is  2  cents 
per  lb.,  even  on  the  same  sizes,  but  considering  the  smaller 
weight  it  is  possible  to  use  with  the  round  material,  the 
money  saved  on  stock  is  12  cents  per  ft. 

Furthermore,  with  hexagonal  stock  it  is  necessary  that 
the  nut  or  hexagon  be  the  largest  part  of  the  piece.  There 
are  times  when  this  proves  inconvenient,  from  an  assem- 
bling and  accessibility  standpoint,  as  is  the  case  on  the 
Zenith  carbureter,  where  the  parts  are  close  together.  The 
pieces  manufactured  on  this  machine  have  a  hexagon 
%  in.  across  the  flat  and  of  x/±  in.  depth.  The  machine  is 
a  duplex  type,  cutting  on  one  side  while  loading  on  the 
other,  and  turns  out  20  of  these  per  minute.  It  operates 
so  quickly  that  the  number  turned  out  per  minute  is  en- 
tirely dependent  on  the  skill  of  the  operator  in  loading  and 
unloading;  he  cannot  quite  keep  up  with  the  machine. 

Efficient  Machine  Work 

As  will  be  seen  from  Figs.  1  and  2,  there  are  two 
independent  drives,  one  for  the  cutter  spindle  and  the 
other  for  the  feed,  and  for  rotating  the  work  holding 
spindle.  The  cutter  is  5  in.  in  diameter  with  fifty  ordinary 
straight  teeth.  It  is  made  of  high  speed  steel  and  has 
turned  out  150,000  pieces  without  being  reground.  The 
machine  has  a  cam  feed  operated  by  a  drive  independent 
of  the  cutter  drive.  It  is  started  by  the  operator  pulling 
a  lever,  and  the  cam  feed  is  so  arranged  that  a  quick  motion 
of  the  swinging  arm  carries  the  work  up  to  the  feed ;  then 


the  cam  moving  the  swinging  arm  goes  out  of  operation 
and  allows  the  work  to  follow  the  contour  of  the  master 
cam,  which  is  identical  with  the  shape  to  be  cut  on  the 
piece.  That  is,  the  master  cam  may  be  hexagonal  or 
square,  or  any  other  shape.  This  master  cam  rotates  with 
the  work  when  it  is  moved  over  by  the  swinging  arm  cam, 
and  comes  in  contact  with  a  hardened  block  on  the  machine 
which  acts  as  the  cam  guide,  the  cam  traveling  according 
to  its  contour  on  this  hardened  block,  thus  moving  the 
swinging  arm  to  and  fro. 

Table  Operating  Cam 

After  the  work  has  made  two  revolutions,  the  table 
carrying  cam  comes  into  operation  again  and  moves  the 
work  away  from  the  cutter  so  that  the  operator  can  remove 
it.  The  table  has  a  quick  motion  away  from  the  work,  due 
to  the  shape  of  the  table-operating  cam.  This  is  a  one- 
revolution  cam  swinging  the  table  quickly  to  the  work, 
releasing  it  for  the  master  cam  to  take  up  the  action,  then 
picking  it  up  again  after  the  cutter  has  done  its  work, 
and  restoring  it  to  its  normal  position.  The  table  with 
its  master  cam  is  held  against  the  hardened  block  by  a 
spring,  the  action  of  which  prevents  bouncing  and  chat- 
tering. The  spindle  holding  the  master  cam  at  one  end 
and  the  piece  at  the  other  is  geared  2  to  1  off  the  table 
camshaft. 

This  machine,  which  has  been  patented  by  the  Zenith 
Carburetor  Co.,  has  a  cutting  speed  of  800  ft.  per  min.  on 
brass  and  100  ft.  per  min.  on  steel.  It  operates  at  high 
speed  taking  a  very  light  chip,  this  having  been  found  to 
give  the  best  result  with  the  brass  composition  used  for 
carbureter  parts. 

Another  machine  used  by  the  Zenith  company  for  manu- 
facturing small  brass  parts,  is  used  for  slotting  the  throttle 
shaft.  This  machine  cuts  a  slot  V/±  in.  in  length  by  Vs  in. 
wide  in  a  5/16-in.  shaft.  In  order  to  give  a  layout  which 
is  sufficiently  fast  for  the  operator,  a  bank  of  machines 
is  used  with  a  chair  placed  on  a  track  in  front  of  the  bank 
of  five  machines.  The  operator  is  thus  able  to  slide  rapidly 
up  an  down  the  row  of  machines  and  keep  all  of  them 
in  operation.  A  good  operator  can  keep  eight  of  these 
machines  busy  under  normal  conditions. 

With  this  bank  of  five  machines  it  is  possible  to  slot  four 
shafts  per  minute.  The  advantage  of  this  machine  over 
stock  machines  for  the  purpose  is  that  the  work  is  brought 
rapidly  into  position  by  the  machine  itself,  instead  of  being 
screwed  into  position  by  a  hand-operated,  cross  feed  before 
the  automatic  speed  of  the  machine  comes  into  operation. 
By  means  of  a  cam  the  table  is  brought  quickly  up  to  the 
cutter  and  then  the  slow  feed  starts.  When  the  cut  is 
completed    the  table   is   backed    rapidly   away   and    the 
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Fig.  1 — Special  machine  for  cutting  hex  or  square 
per  minute,  cutting  on  o>ie  side  while  loading  on  the 
tin  other  ivith  a  square  head,  are  shown  adjacent  to 
is  removed.  Fig.  2 — Another  view  of  the  machine  fo 
top  of  the  machine  for  keeping  the  swinging  arm  ca 
as  described  in  the  text.  Fig.  3 — Bank  of  five  machi 
carbureter  shaft  Fig.  4 — Machines  replaced  by  spe 
throttle  shaft.  These  machines  must  be  brought  in 
chines  the  automatic  arrangement  quickly  brings  the 

into 


heads.  Machine  is  capable  of  turning  out  20  pieces 
other.  Two  sample  pieces,  one  with  a  he.v  head  and 
the  machine  The  guard  plate  in  front  of  the  cutter 
cutting  hex  and  square  heads.  Note  the  spring  on 
in  in  contact  with  the  hardened  block  on  the  machine, 
nes  specially  designed  for  cutting  slots  in  Zenith 
cial  machine  for  cutting  slots  in  Zenith  carbureter 
to  /losition  by  hand  rotation.  On  the  improved  mu- 
table into  position,  after  which  the  slcnv  feed  comes 
control 


mechanism  stops,  permitting  removal  of  the  finished  piece 
and  the  insertion  of  a  blank.  It  is  then  restarted  by  the 
operator.  A  very  ingenious  feature  on  this  machine  is  a 
safety  cap  which  comes  down  over  the  cutter,  as  the  work 
is  being  backed  away,  so  that  while  this  is  revolving  con- 
tinuously, there  is  no  danger  of  cutting  the  operator's  hand 
while  placing  the  work  in  position. 

The  spindles  are  driven  by  independent  electric  motors  at 
10,000  r.p.m.  The  feed  camshaft  is  driven  by  a  single 
motor,  which  is  located  at  the  side  of  the  machine  and 
drives  the  one-revolution  cam  which  brings  the  tables  up 
to  their  work,  gives  the  necessary  slow  feed  for  this  oper- 
ation and  then,  when  the  cut  is  complete,  rapidly  backs 
the  work  off  and  stops  the  machine  until  it  is  restarted 
by  the  operator. 

The  object  aimed  at  in  these  machines  and  which  is 
being    pursued    throughout    the    factory,    is    to    have   the 


machine  do  every  bit  of  the  work  of  which  it  is  at  all 
possible  to  relieve  the  operator.  The  stock  machines  re- 
placed by  the  second  machine  described  are  shown  in 
Fig.  4.  The  rotary  hand  feed  necessary  to  bring  the  tabic 
up  to  the  work  before  the  automatic  feed  picks  it  up,  is 
illustrated.  This,  of  course,  has  the  disadvantage  of  being 
slower,  more  irksome  for  the  operator,  far  less  fool- 
proof and  much  more  apt  to  cause  breakage  of  tools.  These 
are  highly  specialized  machines,  of  course,  and  their 
specific  features  would  not  be  adapted  for  other  installa- 
tions. They  serve  to  relieve  the  operator  of  muscular 
and  mental  strain,  for  his  own  benefit  and  for  that  of  the 
firm.  He  is  not  required  to  concentrate  to  the  same  degree, 
with  the  result  that  mistakes  are  less  likely  to  occur. 
Furthermore,  the  work  is  done  more  rapidly  and,  con- 
sequently, production  is  greater  than  with  the  general 
type  of  stock  tools. 
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The  Proper  Method  of  Measuring  Start- 
ing Torque  of  Engines 

Editor  Automotive  Industries: 

It  is  now  common  practice  for  automotive  engineers  to 
use  the  winter  cranking  torque  of  an  engine  as  the  deter- 
mining factor  in  selecting  a  suitable  starting  motor,  as  it 
is  well  known  that  the  winter  conditions  are  the  most  se- 
vere to  be  met.  In  addition,  the  battery  performance  is 
much  lower  in  winter  than  in  summer,  and  this  in  turn 
lowers  the  performance  of  the  motor.  While  engineers 
agree  on  the  above,  I  find  that  there  is  a  diversity  of  opin- 
ion as  to  the  nature  of  cranking  torque  performance  of 
an  engine  at  low  temperature  and  as  to  the  proper  method 
of  measuring  same. 

It  frequently  happens,  when  an  engine  is  very  cold,  that 
it  is  very  hard  to  break  the  moving  parts  loose.  This  fact, 
along  with  tests  where  an  oscillographic  curve  is  taken  of 
the  starting  motor  current,  will  at  first  lead  one  to  believe 
that  the  most  severe  condition  is  the  break  away,  and  that, 
consequently,  the  locked  torque  of  the  starting  motor  is 
the  important  characteristic  to  be  considered. 

It  is  my  opinion  that  when  the  above  break  away  con- 
dition exists,  it  is  due  to  the  presence  of  moisture  in  the 
crankcase,  same  having  frozen  at  the  low  temperature,  or 
in  some  cases  where  different  kinds  of  metals  are  used  in 
bearing  caps,  crankcase,  etc.,  the  bearings  contract  so  as 
to  actually  seize  the  shaft. 

Tests  in  which  the  writer  has  participated  would  indi- 
cate that  at  low  temperature  the  cranking  torque  of  an 
engine  is  proportional  to  the  cranking  speed,  and  the  lower 
the  temperature  the  greater  will  be  the  relative  increase 
in  torque  with  speed.  Such  being  the  case,  it  becomes  ap- 
parent that  it  is  not  so  much  the  locked  torque  as  the 
speed-torque  characteristic  of  the  starting  motor  which 
is  important,  for  if  the  motor  will  crank  the  engine  at  the 
required  speed  at  say  10  deg.  Fahr.,  then  there  is  little 
chance  that  it  will  not  meet  the  break  away  and  summer 
cranking  conditions.  The  summer  cranking  speed  must, 
however,   be   sufficiently  high   to  prevent  what  has   been 


WINTER   CRANKING    TORQUE 
'  TEMPERATURE  :  CAR  8 'F.  ROOM  ll'F.  — 

COMPRESSION  RATIO  =  4.38  TO  1 

BORE  =  3i"    STROKE    4|" 

OIL -MOBILE  A. 
-  TEST  MADE  WITH  CLUTCH  IN.  

CAR  HAD  BEEN  RUN  8068  MILES. 

NUMBERS  INDICATE  ORDER  OF  TESTS 

OBSERVATION  1-4  TAKEN  11  00  P.M 

OBSERVATION  5  fi-6  TAKEN  1  30  P.M. 
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termed  hunting,  i.e.,  prevent  the  Bendix  pinion  flying  in 
and  out  of  mesh  when  going  over  the  compression  points. 

The  proper  way  to  measure  starting  torque  is  to  grad- 
ually increase  the  applied  torque  until  the  crank  starts  to 
move.  The  applied  torque  at  this  point  is  equal  to  the 
break  away  torque.  The  applied  torque  should  then  be  in- 
creased and  after  the  speed  becomes  constant,  the  torque 
and  speed  observed.  Make  observation  at  several  different 
speeds,  and  from  the  data  obtained  a  curve  may  be  plotted. 

The  two  enclosed  curves  represent  the  winter  cranking 
torque  performance  of  a  six-cylinder  207  cu.  in.  and  a  six- 
cylinder  354  cu.  in.  engine.  The  tests  were  made  at  ap- 
proximately 10  deg.  Fahr.  in  a  large  ice  box  constructed 
for  experimental  purposes.  Mobile  A  oil  was  used  in  the 
engines,  both  of  which  had  been  run  several  thousand 
miles  prior  to  these  tests. 

The  cooling  water  was  drained  from  the  engines,  and 
they  were  then  run  into  the  ice  box,  which  had  been  cooled 
to  near  zero  temperature.  The  cars  were  left  in  over  night 
and  the  temperature  was  regulated  so  that  in  the  morning 
we  had  approximately  10  deg.  Fahr.  The  temperature  of 
the  battery  electrolyte  observed  as  that  of  the  car.  Ther- 
mometers were  also  placed  in  a  bottle  of  oil  in  the  same 
room. 

To  measure  the  torque,  we  had  a  calibrated  starting  mo- 
tor with  back  gearing,  the  back  geared  shaft  connecting  to 
the  front  end  of  the  crankshaft.  The  starting  motor  cur- 
rent was  supplied  by  two  six-volt  batteries  connected  so- 
we  could  throw  from  two  to  six  cells  in  series,  and  in  addi- 
tion we  had  a  rheostat  and  ammeter  shunt  in  the  line  so 
that  the  current  could  be  regulated  and  its  value  observed. 

We  would  first  gradually  raise  the  current  until  the  en- 
gine shaft  would  just  barely  turn  over,  and  the  observed 
current  was  taken  for  calculating  the  break  away  torque. 
The  line  resistance  was  then  decreased  and  the  switch 
closed.  When  the  speed  became  constant  the  current  was 
observed,  and  so  on,  until  we  had  the  current  draw  for 
several  different  speeds.  From  the  calibration  curves  we 
then  interpolated  current  draw  to  torque  for  each  speed 
and  plotted  curves  such  as  those  herewith.  Later  on  in  the 
winter  we  checked  the  cranking  speed  of  the  small  car 
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after  leaving  it  outdoors  over  night,  and  found  that  the 
results  checked  closely  with  those  obtained  in  the  ice  box. 

All  of  these  tests  proved  to  us  that  within  the  range  of 
winter  cranking  speeds,  the  running  torque  was  greater 
than  the  break  away  torque. 

As  to  the  general  law  that  the  friction  of  rest  is  greater 
than  the  friction  of  motion,  I  believe  that  conditions  here 
do  not  warrant  its  application.  This  law  I  believe  applies 
to  friction  between  solids,  whereas  we  are  concerned  with 
the  shearing  friction  of  congealed  oil.  I  believe,  if  you 
will  imagine  yourself  wading  in  a  tank  of  congealed  oil 
or  similar  substance  you  will  have  a  fairly  close  idea  of  the 
condition  in  a  cold  engine,  for  it  seems  easy  to  conceive  of 
the  required  effort  increasing  rapidly  the  faster  you  try 
to  move. 

In  making  tests  of  winter  starting  torque  the  inertia 
effect  should  be  eliminated  and  also  any  other  external  in- 
fluences which  might  affect  the  results. 

The  oscillographic  curve  method  of  measuring  the  start- 
ing torque  I  consider  misleading,  especially  when  full 
battery  voltage  is  applied  and  the  observed  starting  motor 
current  recorded  as  the  engine  comes  up  to  speed.  In  the 
first  place,  this  method  does  not  eliminate  the  inertia  ef- 
fect, which  is  a  big  factor,  and  in  the  second  place  the 
natural  starting  characteristics  of  the  motor,  even  without 
load,  would  result  in  a  high  starting  current  which  dimin- 
ishes as  the  speed  increases.  Take  the  well-known  equa- 
tion of  an  electric  motor: 

E  =  IR  +  Ec, 
where  E  is  the  applied  voltage;  Ec,  the  counter  E.M.F.  of 
the  motor  (which  is  a  function  of  the  speed)   and  IR  the 
resistance  drop  in   the  motor.     In   starting,  Ec  is  zero; 

therefore  E  =  IR  and  /  =  =- 

CJ 

Starting  motors  have  a  resistance  of  0.006  to  0.008  ohm. 
Therefore,  the  current  /  at  starting  must  be  large  and 
the  falling  off  as  the  speed  increases  is  an  electrical  char- 
acteristic entirely  independent  of  the  torque  characteristic 
of  the  load.  Of  course,  the  exact  shape  of  the  oscillo- 
graphic curve  would  be  affected  by  the  load.  However,  as 
the  speed  increases,  Ee  increases  and  IR  must  drop.  R 
being  constant,  the  drop  is  all  in  the  current. 

The  principles  advanced  in  this  article  are  based  on  the 
assumption  that  the  liquids  in  the  crankcase  or  cooling  sys- 
tem are  not  frozen  solid,  which  should  be  the  case  at  10 
deg.  if  the  ear  is  properly  taken  care  of.  P.  J.  Kent. 


The  Over-Geared  Fourth 
Editor  Automotive  Industries: 

In  your  editorial  on  Page  1035  in  the  Nov.  18  issue  on 
the  Question  of  Over-geared  Fourth  Speeds,  you  make 
some  statements  to  which  we  would  like  to  take  exception. 

You  intimate  that  the  primary  object  in  using  an  over- 
geared  "fourth  speed  is  to  get  maximum  car  speed.  Our 
object  in  the  design  and  use  of  a  four  speed  transmission 
with  an  over-geared  fourth  was  not  primarily  to  obtain 
high  car  speeds,  but  was  to  obtain  better  economy  at  tour- 
ing speeds  without  sacrificing  good  low  speed  performance 
in  traffic  on  direct  drive,  and  also  to  use  a  lower  engine 
speed  for  touring. 

We  agree  with  your  statement  that  "from  a  fuel 
economy  standpoint  it  is  always  advantageous  to  use  the 
highest  gear  possible,  provided  it  does  not  pull  the  engine 
down  to  a  speed  where  it  runs  unsteady  and  begins  to 
knock."  Fuel  tests  have  shown  that  the  gasoline  con- 
sumption per  b.hp.  hour  increases  very  rapidly  from  the 
one-half  load  throttle  position  to  the  nearly  closed  throttle 
pos  i  ion  for  any  given  speed.  Therefore,  if  an  engine  were 
so  geared  to  the  rear  wheels  that  it  required  nearly  half 
of  full  engine  power  at  a  given  speed  to  propel  the  car, 


very  good  economy  would  be  obtained.  It  is  easier  to  do 
this  at  the  higher  car  speeds  generally  used  for  touring, 
say  from  30  to  45  m.p.h.,  than  at  speeds  used  for  city 
driving,  since  there  is  less  need  for  quick  acceleration  at 
the  higher  speeds  and  therefore  the  engine  can  be  used 
nearer  to  its  maximum  capacity. 

In  selecting  the  total  reduction  between  engine  and  rear 
wheels,  two  conditions  should  be  considered,  city  driving 
and  country  touring.  One  ratio  cannot  fill  these  two  condi- 
tions as  well  as  two  when  both  economy  and  performance 
are  considered. 

A  great  deal  can  be  said  on  the  subject  of  gear  ratio 
and  its  relation  to  car  weight,  performance  and  economy, 
and  it  would  take  several  pages  to  go  into  this  fully.  All 
of  these  factors  must  be  studied  in  relation  to  each  other 
and  with  the  engine  characteristics,  in  order  to  make  the 
best  selection  of  gear  ratio  to  meet  the  desired  conditions. 
The  fuel  consumption  curves  of  engines  generally  show 
that  the  best  economy  at  both  y2  and  y4  full  load  lies 
within  a  small  range  of  the  engine  r.p.m.  If  the  engine  is 
so  geared  that  this  range  is  used  for  city  driving  on  direct 
drive,  good  economy  can  be  obtained,  and  then  by  gear- 
ing up  for  touring  so  as  to  use  approximately  the  same 
range  of  engine  speeds  for  the  higher  car  speeds,  good 
economy  can  also  be  obtained  for  touring.  This  selection 
is  always  a  matter  of  compromise  and  depends  on  which 
feature  is  preferable,  rapid  acceleration  and  hill  climbing 
ability  or  economy. 

For  the  one  who  does  both  city  driving  and  touring, 
economy  is  important  under  each  of  these  conditions  and 
can  best  be  obtained  by  using  a  different  gear  ratio  for 
each  condition.  The  most  economical  ratio  for  touring 
would  be  altogether  too  high  for  city  driving  and  since 
it  is  preferable  to  do  city  driving  on  direct,  the  ratio  for 
touring  would  be  an  overgear.  The  increased  noise  is  not 
so  objectionable  at  the  higher  speeds.  Therefore,  the 
over-geared  fourth  is  not  a  feature  of  luxury,  but  one  of 
economy,  on  the  car  which  is  used  for  both  city  and  coun- 
try driving.  HERBERT  C.  Snow,  Engineer, 

The  Winton  Company. 


Spare  Parts  on  Export  Cars 

Editor  Automotive  Industries: 

I  was  much  interested  in  Mr.  Jennings's  article  of  the 
6th  re  selling  spare  parts  with  export  cars. 

Naturally,  foreign  business  men  do  not  like  to  be  re- 
quired to  do  anything,  but,  one  would  suppose  that  if  they 
were  really  reliable,  they  would  wish  to  take  up  the  serv- 
ice end  of  the  business.  In  any  case,  I  cannot  imagine 
any  company  with  a  real  desire  to  build  up  a  lasting  ex- 
port business  shipping  cars  without  spare  parts  any  more 
than  they  would  omit  the  electrical  equipment. 

It  seems  to  me  that  it  would  be  a  good  plan  to  include  a 
certain  number  of  the  most  essential  spare  parts  as  part 
of  the  equipment  with  the  initial  shipment;  the  cost  to  be 
included  in  the  price  of  the  cars.  The  dealer  would  not 
then  feel  that  he  had  been  compelled  to  do  anything,  and, 
after  realizing  the  utility  of  the  spares  sent,  would  in  all 
probability  hasten  to  order  a  complete  stock. 

This  plan  need  only  be  followed  where  the  dealer  omits 
to  pay  attention  to  this  important  matter. 

Cobble  Hill,  B.  C,  Canada.  Milwakd  V.  Harris. 


THE  British  Board  of  Trade  has  issued  a  license  under 
Section  20  of  the  Companies  (Consolidation)  Act  of 
1908  to  the  British  Motor  Cycle  and  Cycle  Car  Research 
Association,  which  has  been  approved  by  the  Department 
Of  Scientific  and  Industrial  Research  as  complying  with 
the  conditions  laid  down  in  the  Government  scheme  for 
the  encouragement  of  industrial  research. 
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The  Importance  of  the  Labor  Problem 
Has  Not  Diminished 

The  present  industrial  situation  affords  manufacturers  an  exceptional 
opportunity  to  put  their  house  in  order.  When  working  forces  are  built 
up  again,  effective  methods  will  insure  an  efficient  working  force.  This 
article  reviews  three  new  books  which  discuss  this  phase  of  production. 


THE  labor  situation  at  present  involves  more  potent 
though  less  obvious  dangers  than  it  did  six  months 
ago.  There  are  more  reasons  for  labor  to  be  discon- 
tented and  a  more  favorable  opportunity  for  the  spread  of 
unsound  radical  doctrines.  The  fact  that  labor  is  not  in  a 
position  to  give  voice  to  that  discontent  as  loudly  as  at  this 
time  last  year  has  given  to  some  the  false  impression  that 
the  whole  problem  has  been  solved.  As  a  matter  of  fact, 
its  growth  and  complexity  has  really  become  greater  with 
the  unemployment  and  social  questionings  which  inevit- 
ably accompany  it. 

The  advantageous  position  which  employers  occupy  in 
relation  to  labor,  however,  provides  them  with  an  excep- 
tionally good  opportunity  to  study  thoroughly  those  prob- 
lems relating  to  the  human  element  and  to  apply  them 
effectively. 

If  employers  during  the  next  six  months  can  give 
a  thoroughly  square  deal  to  their  employees,  even 
though  not  forced  to  do  so  by  economic  pressure,  they 
may  confidently  expect  better  co-operation  from  la- 
bor when  business  conditions  return  to  normal  and 
labor  is  again  in  greater  demand.  If  the  favorable 
opportunity  is  used  for  the  application  of  repressive 
measures,  however,  a  continuation  of  the  fight  by 
labor  when  it  gets  in  the  saddle  may  be  just  as  con- 
fidently expected. 

Because  the  present  time  is  especially  favorable  to  the 
study  and  development  of  effective  personnel  methods,  par- 
ticular interest  attaches  to  books  which  bring  together 
the  standards  of  practice  in  such  work  insofar  as  such 
standards  have  been  developed.  Much  theory  has  been 
written  on  this  subject,  some  of  it  well  worth  reading,  but 
descriptions  of  practical  methods  and  standards  have  to 
a  large  extent  been  confined  to  short  articles  and  specific 
instances. 

Three  books  have  recently  been  published  by  the  Ronald 
Press  Co.  which  embody  much  practical  information  of 
value  to  the  man  actually  engaged  in  personnel  work.  The 
one  entitled  "Employment  Methods,"  by  Nathan  W.  Shef- 
ferman,  is  worthy  of  note  as  being  almost  the  first  book 
on  this  subject  to  offer  exact  and  detailed  practical  help  to 
the  employment  manager.  In  contrast  to  "Personnel  Ad- 
ministration," by  Tead  and  Metcalf,  reviewed  recently  in 
Automotive  Industries,  Shefferman's  volume  will  appeal 
more  to  the  man  actually  involved  in  the  operation  of  em- 
ployment work  than  to  the  theoretical  student  of  indus- 
trial affairs.  It  was  said  of  the  Tead  and  Metcalf  book, 
"If  this  excellent  discussion  of  principles  could  be  sup- 
plemented by  a  more  practical  book  concerning  the  actual 
methods  and  forms  to  be  used  in  installing  and  operating 
personnel  work,  the  literature  on  this  subject  would  be 
much   more  complete  than   it  now   is.     The  latter  phase 


has  not  yet  been  satisfactorily  treated.  "Employment 
Methods"  is  best  described  briefly  by  the  statement  that 
it  does  treat  all  of  the  practical  phases  of  employment 
work  in  a  detailed  manner. 

A  part  of  this  book  will  be  elementary  for  the  man 
familiar  with  employment  work,  but  its  inclusion  renders 
the  volume  a  complete  guide  for  the  novice  desiring  aid 
in  establishing  employment  work  for  the  first  time. 

A  carefully  devised  set  of  forms  for  use  in  connection 
with  every  phase  of  employment  work  is  presented  and 
thoroughly  explained  in  the  two  chapters,  "Employment 
Forms."  Unnecessary  red  tape  has  been  cut  out  and  only 
essential  forms  have  been  included.  Sufficient  routine  is  in- 
cluded, however,  to  enable  the  employment  manager  to 
learn  from  his  records  all  the  details  necessary  to  an  in- 
telligent administration  of  his  department. 

A  few  of  the  forms  used  in  connection  with  job  an- 
alysis will  appeal  to  some  as  being  theoretically  excellent 
but  somewhat  complicated  for  practical  use.  The  text 
matter  relating  to  job  analysis,  however,  is  very  good. 

A  helpful  chapter  is  that  in  identification  systems.  Sev- 
eral complete  systems  are  described  and  illustrated,  each 
adapted  to  a  different  type  and  size  of  factory. 

A  chapter  is  devoted  to  a  discussion  of  proper  adver- 
tising methods  as  a  means  for  securing  workers.  It  is 
worth  the  attention  of  every  employment  manager  or  other 
executive  who  ever  has  occasion  to  insert  want  ads  in  the 
newspapers  or  trade  journals.  Many  want  ads  fail  to 
bring  the  best  returns  because  they  are  not  prepared  in 
the  right  way ;  the  wrong  key-word  is  used,  too  many 
words  are  jammed  into  a  small  space,  the  text  is  not  clear, 
etc.  A  detailed  analysis  and  description  of  what  consti- 
tutes effective  "help  wanted  advertising,"  together  with 
the  best  methods  of  utilizing  it,  are  contained  in  this 
section. 

Part  IV  of  this  volume  is  devoted  to  employment 
methods  for  the  office,  and  comprises  a  detailed  examina- 
tion of  the  systems  used  by  certain  concerns  which  have 
developed  their  office  employment  departments  to  *a  high 
degree. 

Being  as  it  is  a  book  of  practical  methods,  "Employ- 
ment Methods"  does  not  lend  itself  to  review  by  exten- 
sive quotations.  It  nevertheless  very  definitely  fills  a  long 
felt  want. 

Another  book  which  will  be  of  value  to  the  personnel 
executive  interested  in  giving  particular  attention  to  in- 
dustrial relationships  at  this  time  is  "Labor  Maintenance," 
by  Daniel  Bloomfield.  This  book  does  to  a  large  extent  for 
employees'  service  work  what  the  Shefferman  book  does 
for  employment  methods.  Since  the  matter  of  employees' 
service  is  in  itself  less  practical,  however,  the  book  which 
describes  it  must  necessarily  fall  below  the  other  volume 
in  this  respect.  "Labor  Maintenance"  is  of  interest  chiefly 
as  being  a  complete  summary  of  all  the  things  which  have 
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been   done   along  this   line   by   various   well-known   firms 
throughout  the  country. 

The  author  recognizes  that  definite  standards  for  such 
work  are  altogether  lacking,  and  he  has  made  little  attempt 
to  set  up  such  standards,  except  in  the  case  of  a  few 
fundamentals. 

This  book  will  give  to  the  personnel  manager  a  large 
number  of  ideas  as  to  activities  that  might  be  conducted 
along  this  line,  and  it  will  give  him  as  well,  in  many  in- 
stances, detailed  instructions  for  carrying  out  these  ac- 
tivities. 

The  chapters  on  Americanization  are  exceptionally 
sane,  as  for  that  matter  is  the  treatment  of  that  sub- 
ject in  Shefferman's  book.  "The  best  and  most  last- 
ing achievements  in  Americanization  work,"  Bloom- 
field  says,  "have  resulted  from  indirect  rather  than 
direct  influences.  If  the  spirit  and  surroundings  of 
the  plant  definitely  suggest  Americanism,  a  large 
part  of  the  work  has  been  accomplished.  .  .  . 
Every  executive,  every  foreman  and  every  employee 
must  be  impressed  with  the  matter  of  maintaining 
American  standards  with  regard  to  the  immediate 
surroundings  of  the  shop,  mine  or  mill." 

Some  of  the  author's  conclusions  in  regard  to  housing 
and  community  effort  on  the  part  of  the  employer  are 
open  to  dispute,  but  contain  material  well  worth  discus- 
sion. Folk  festival  and  pageants  of  nations,  for  instance, 
may  be  very  effective  if  rightly  conducted,  but  they  may 
also  cause  the  expenditure  of  a  great  deal  of  money  with- 
out any  adequate  return  accruing  to  the  organization. 
This  is  certainly  true  in  one  of  the  cases  cited  by  the 
author. 

"Labor  Maintenance"  constitutes  the  best  summary  of 
employee's  service  efforts  thus  far  published  and  lays  an 
excellent  groundwork  for  the  establishment  of  more 
definite  standards  of  practice. 

Although  it  touches  very  directly  upon  the  labor  situ- 
ation, "Training  Industrial  Workers,"  by  Roy  Willmarth 
Kelly,  makes  a  somewhat  different  appeal  than  do  the 
other  two  volumes  included  in  this  review.  While  Dr. 
Kelly's  book  contains  some  practical  material  of  use  in 
establishing  training  work,  its  chief  merit  lies  in  the 
social  background  and  the  social  potentialities  for  indus- 
trial training  which  the  author  develops  in  a  most  interest- 
ing and  thorough  manner. 

In   his   preface  appears   an   excellent   summary   of   the 


lines  along  which  progress  should  move  in  regard  to  indus- 
trial training:  "It  is  essential  that  private  manufactur- 
ing establishments  should  avail  themselves  of  every 
possible  opportunity  to  secure  the  assistance  of  public  and 
private  educational  institutions.  It  is  essential  on  the 
other  hand  that  educators  should  constantly  modify  their 
theories  and  methods  in  the  light  of  the  needs  of  pro- 
gressive industrial  concerns." 

The  development  and  growth  of  apprenticeship  and 
modern  industrial  training  is  discussed,  together  with  the 
function  and  possibilities  of  the  various  public  and  private 
agencies  interested  in  the  training  of  industrial  workers. 
Executive  and  foreman  training  is  also  treated  briefly,  as 
is  vocational  guidance  and  the  part  which  the  manufac- 
turer may  play  in  it. 

The  treatment  of  the  educational  value  of  democratic 
participation  in  management  is  an  excellent  contribution 
to  contemporary  thought  on  this  subject.  A  few  pertinent 
ideas  expressed  by  Dr.  Kelly  are  embodied  in  the  follow- 
ing quotations: 

"Because  of  the  general  tendencies  of  the  time  in  state 
and  national  government,  it  is  only  natural  that  co-oper- 
ative management  plans  should  multiply  among  industrial 
establishments.  The  demand  for  a  modification  of  the  old 
democratic  control  of  the  shop  was  by  no  means  created 
by  the  war. 

"Every  thoughtful  worker  is  able  to  detect  evi- 
dences of  inefficiency  on  the  part  of  his  superiors, 
and  because  he  knows  little  or  nothing  of  the  real 
difficulties  involved  in  executive  control,  he  is  ... 
frequently  bitter  in  his  denunciation  of  the  policies 
of  the  firm.  .  .  .  One  of  the  chief  weaknesses  of 
many  large  concerns  is  the  inability  or  unwilling- 
ness of  the  leaders  to  tap  the  immense  reservoir  of 
knowledge  and  ability  possessed  by  the  rank  and  file 
of  the  organization." 

While  these  three  books  were  written  separately,  one 
fact  impresses  the  reader  after  studying  the  three.  Each 
author  emphasizes,  in  his  own  way,  the  necessity  for  a 
thorough  analysis  of  all  the  factors  which  go  to  make  up 
the  problem  of  human  relationships  before  a  successful 
application  of  any  methods  can  be  expected.  It  is  this 
study,  analysis,  and  experiment  which  has  been  emphasized 
constantly  by  Mr.  Tipper  as  a  primary  requisite  to  the 
successful  solution  of  the  problem  of  our  industrial  rela- 
tions difficulties. 


Formulating  Formulae 


DO  you  remember  when  you  studied  physics  in  high 
school ;  when  facts  came  on  you  thick  and  fast, 
and  when  it  sometimes  seemed  impossible  to  logically 
reason  out  the  various  steps  by  which  the  different  for- 
mulae were  obtained?  Did  you  ever  give  up  in  despair, 
just  before  examination  time,  and  simply  memorize  all 
the  formulae  you  could  lay  your  hands  on?  Then  go  into 
the  examination  and  solve  the  problems  presented  by  try- 
ing first  one  formula  and  then  another  in  the  hope  that 
you  might  by  chance  find  the  one  that  would  fit? 

Later  experience  has  taught,  of  course,  that  such 
methods  can  never  lead  to  an  intelligent  or  valuable  knowl- 
edge of  the  subject.  But  somehow  or  other  the  formula 
idea  remains  with  many  people  long  after  their  high 
school  days.  A  formula  is  so  convenient.  You  just  sub- 
stitute certain  values,  multiply  or  divide,  and  there  you 
have  it.  But  in  most  problems  of  life  values  are  quite  vari- 


able and  formulae  frequently  incorrect  in  their  solutions. 

Probably  no  phase  of  management  has  been  hindered 
and  misdirected  by  the  formula  evil  more  than  that  of 
human  relationships  in  industry.  It  is  so  much  easier 
to  try  one  ready  made  formula  after  another,  than  to  care- 
fully study  and  analyze  the  complicated  factors  involved 
in  the  problem. 

Playing  upon  this  too  common  weakness,  many  clever 
men  are  making  a  living  writing  and  selling  formulae.  A 
new  one  appears  every  day.  Read  this  one  that  came  to  a 
prominent  manufacturer  recently: 

"Enclosed  is  a  folder  entitled  'The  Power  of  Knowledge,' 
that  briefly  points  the  way  for  you  to  obtain  a  complete 
personal  mastery  over  every  labor  problem  in  your  or- 
ganization."   The  italics  are  the  editor's. 

Presto!  The  labor  problem  is  solved.  "Ain't  it  a  grand 
and  glo-o-orious  feeling?" 
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Analyzing  Present  Increase  in  Individual 

Labor  Efficiency 

The  visible  usefulness  of  the  work  being  done  by  any  man  has  a  direct 
bearing  upon  his  productive  capacity.  Wages  alone  are  not  sufficient 
to  urge  the  fullest  use  of  abilities.  If  necessity  obliges,  you  will  shovel 
sand  all  day,  but  your  chief  desire  will  be  to  escape  that  kind  of  work. 

By  Harry  Tipper 


A  GOOD  deal  has  been  said  lately  regarding  the  in- 
creasing efficiency  of  the  worker,  now  that  the 
shortage  of  labor  has  past  and  he  is  beginning  to 
be  troubled  with  the  old  economic  fear  of  being  out  of 
work.  This  fact  has  been  referred  to  as  an  evidence  that 
the  labor  trouble  has  past,  and  is  a  cause  of  much  satis- 
faction in  many  quarters. 

As  far  as  it  alleviates  the  difficult  situation  in 
which  we  find  ourselves  in  respect  of  labor,  it  is  a 
very  satisfactory  change,  but  it  should  really  induce 
us  to  analyze  the  causes  of  these  fluctuations  in  the 
efficiency,  and  find  out  why  it  is  that  the  incentive 
to  efficiency  is  dependent  upon  the  production  situa- 
tion from  the  standpoint  of  employment. 

We  know  from  experience  with  many  classes  of  em- 
ployees, that  unless  there  is  some  other  incentive  than 
the  wage,  we  have  not  induced  the  employee  to  put  for- 
ward his  maximum  capacity  and  we  cannot  hope  to  se- 
cure a  high  proportion  of  that  capacity  in  every-day 
work  unless  the  wage  incentive  is  supplemented  by  other 
points  of  value  in  this  rejpect.  While  the  increase  in 
the  efficiency  of  labor  in  the  last  few  months  is  a  con- 
siderable improvement  over  the  previous  situation, 
therefore,  it  is  an  illustration  of  the  weakness  of  our 
present  methods  of  industrial  organization;  particularly 
as  it  points  out  the  lack  of  control  we  have  over  the  pio- 
duction  effort  of  the  worker,  and  the  interest  which  he 
will  have  in  his  work. 

Two  or  three  years  ago  when  these  articles  were 
started,  the  statement  was  made  that  there  is  no  incen- 
tive in  human  beings  merely  to  work.  There  is  an  in- 
centive to  useful  accomplishment,  and  it  is  this  incentive 
which  induces  the  man  to  labor. 

In  the  days  when  prisoners  in  a  jail  were  not  given 
any  work,  one  of  the  wardens  in  a  Middle  Western  State 
conceived  the  idea  that  it  was  demoralizing  to  have  all 
these  prisoners  spending  their  time  in  brooding  and  in 
getting  up  plots.  He  felt  that  there  ought  to  be  some 
occupation  for  them.  He  had  no  means  of  putting  them 
to  a  regular  occupation,  but  there  was  a  pile  of  stones 
in  one  end  of  the  prison  yard  and  he  set  the  prisoners  to 
work  moving  that  pile  to  the  other  end  of  the  yard  and 
then  taking  it  back  again.  In  the  course  of  a  week  two 
men  had  gone  insane,  several  of  the  other  men  were  very 
.fractious,  and  a  goodly  number  were  sick. 

The  diagnosis  of  the  medical  men  who  were  called  in 
was  mental  disturbance  due  to  the  irritation  of  the  use- 
less work.  It  was  not,  of  course,  stated  in  this  every- 
day language,  but  that  was  the  gist  of  their  diagnosis. 

The  absolute  uselessness  of  this  work  was  visible  to 


the  prisoners.     They  could  not  escape  it  and  instead  of 
being  an  advantage,  it  became  a  torture. 

No  human  being  will  stay  on  useless  work,  and  the 
incentive  to  work  is  in  proportion  to  the  visible  use- 
fulness of  the  work  which  they  are  doing. 

If  I  am  obliged  by  economic  conditions  in  my  in- 
dividual case  to  shovel  sand  all  day,  I  can  do  it,  and 
I  will  make  shift  to  get  through  with  it.  But  the 
principal  desire  ou  my  part  will  be  to  escape  from 
that  kind  of  work  at  the  earliest  opportunity,  and  I 
will  probably  reach  my  maximum  capacity  only  as 
the  fear  of  starvation  obliges  me  to  work  harder. 

The  work  which  the  individual  worker  has  to  do  in  in- 
dustry varies  very  materially  in  the  degree  of  visible 
usefulness.  A  large  part  of  it  is  monotonous  and  repe- 
titive in  its  mechanical  requirements  and  very  narrow  in 
mental  requirements.  It  is  not  particularly  interesting 
in  itself,  because  there  is  no  visible  growth  of  useful- 
ness while  the  work  is  in  the  hands  of  the  operator.  For 
that  reason  the  principal  desire  is  to  escape  from  the 
work,  to  work  as  few  hours  as  possible  and  to  do  no  more 
work  than  is  necessary  to  maintain  their  position. 

This  is  not  true  of  all  the  work  in  industry  by  any 
means,  particularly  in  the  metal  trades  field,  there  are 
many  jobs  where  the  individual  skill  of  the  worker,  his 
judgment,  and  so  forth,  enter  into  the  work  to  such  a  de- 
gree that  there  is  a  visible  growth  in  the  usefulness  and 
the  creative  impulse  is  satisfied  by  the  conditions  them- 
selves. 

Where  observations  have  been  taken  in  such 
classes  of  work,  it  is  to  be  noted  that  there  is  a  steady 
production  effort  and  the  relation  between  the 
amount  of  effort  and  the  necessity  for  hanging  on  to 
the  job  is  not  so  definite.  TJiere  has  been  a  definite 
improvement  in  this  respect,  in  those  plants  where 
a  concerted  effort  has  been  made  not  only  to  provide 
a  fair  treatment  for  the  workers,  but  to  educate 
them  as  to  the  place  of  their  work  in  the  useful  pro- 
duction completed  by  the  plan. 

A  friend  of  mine  some  years  ago  was  general  manager 
of  a  plant,  manufacturing  building  supplies,  particular- 
ly copper  work  and  all  kinds  of  special  moldings.  The 
plant  was  being  run  on  the  old  basis,  that  as  long  as  you 
paid  the  worker  a  proper  wage  no  other  attention  was 
necessary.  There  was  a  good  deal  of  dissatisfaction 
from  time  to  time  and  a  lack  of  any  real  esprit-de-corps. 

This  friend  of  mine  was  going  over  some  photographs 
of  the  work  as  it  had  been  installed  in  one  of  the  im- 
portant buildings  in  the  State.     He  thought  the  men  in 
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the  factory  might  be  interested.  As  he  studied  the  mat- 
ter his  thoughts  grew  until  he  finally  constructed  a  bulle- 
tin board,  in  itself  an  example  of  the  finest  work  in  the 
plant  and  the  most  careful  artistic  treatment.  On  this 
board  he  showed  photographs  of  the  various  installations 
of  the  work  with  the  names  of  the  men  who  had  been 
concerned  in  its  manufacture.  The  pictures  created  so 
much  interest  that  the  plan  was  followed  out  regularly 
and  it  was  finally  extended  so  that  on  each  job  a  blue 
print  or  a  drawing  of  the  completed  structure  for  which 
the  work  was  required,  was  put  up  in  each  department. 

The  change  in  the  situation  inside  of  six  months  was 
quite  remarkable.  The  usefulness  and  value  of  the  work 
which  they  were  doing  was  impressed  upon  the  workers 
by  this  means.  They  saw  the  reason  for  the  accuracy 
which  was  demanded  and  the  care  which  they  were  ex- 
pected to  take  in  their  operations.  A  sort  of  renewed 
spirit  of  craftsmanship  got  into  the  plant  and  the  effect 
upon  the  character  and  value  of  the  output  was  distinct- 
ly noticeable. 

Furthermore,  difficulties  were  more  easily  overcome, 
and  the  men  proved  sufficiently  interested  in  their  work 
so  that  they  were  willing  to  double  their  efforts  in  an 
emergency. 

Showing  the  worker  the  part  which  he  plays  in  de- 
veloping the  useful  product  and  the  relation  which 


his  work  bears  to  the  value  and  the  service  of  that 
product,  is  a  method  of  improving  industrial  relations 
which  has  great  possibilities. 

If  the  whole  value  of  the  potential  capacity  of  the 
man  is  to  be  secured  and  kept  working  on  his  job, 
the  intelligence  and  sentiment  must  be  captured  just 
as  much  as  the  economic  interest  must  be  satisfied. 

A  great  deal  can  be  done  in  capturing  the  intelligence 
and  the  sentiment  by  this  means  of  education  upon  the 
work  itself.  It  is  not  an  easy  matter  to  develop  this  so 
that  it  will  be  suggestive,  agreeable  and  of  value  to  the 
organization.  It  requires  a  keen  knowledge  of  the  work- 
ers themselves,  a  careful  understanding  of  the  factory 
methods  and  production,  and  an  ability  to  present  the 
information  in  such  a  way  that  it  will  not  be  recognized 
as  education,  but  simply  as  general  information  about 
their  work. 

Incentive  to  useful  accomplishment  leads  to  the  de- 
velopment of  the  best  capacity  of  the  man,  where  the 
usefulness  of  the  accomplishment  becomes  visible  to  him. 
It  will  be  worth  considerable  time  and  effort  and  money 
to  make  the  usefulness  of  each  industrial  job  visible  to 
the  worker,  so  that  he  is  provided  with  a  pride  in  his 
work,  and  what  it  means,  with  an  understanding  of  the 
reasons  for  its  accuracy  and  quality  and  with  a  knowl- 
edge of  the  value  of  speed  in  its  completion. 


Tractors  in  Louisiana 


THERE  are  to-day  5,622  tractors  in  operation  on 
Louisiana  farms.  This  State,  it  is  said,  leads  the 
South  in  power  farming,  and  no  other  State  of  the  South, 
save  only  Texas,  approaching  Louisiana  in  the  number 
of  tractors  in  use.  The  Louisiana  allotment  of  one 
popular-priced  tractor  for  the  coming  year  is  4,000, 
while  another  manufacturer  has  placed  the  allotment 
of  his  machines  to  the  same  territory  at  1,500,  so  that 
there  should  be,  before  next  November,  at  least  12,000 
tractors  at  work  in  the  Pelican  State.  In  all  probability 
this  number  will  be  exceeded  by  at  least  1,000,  but  the 
12,000  is  a  safe  estimate.  This  means  one  tractor  for 
every  four  and  one-half  farms  in  the  State,  there  being 
54,000  farms  in  Louisiana. 

The  rice  farmers  are  the  most  advanced  of  all  the 
tractor  users.  Up  to  some  seven  years  ago,  only  a  few 
farmers  in  Louisiana — and  those  mainly  the  large  plan- 
tation owners — had  tractors.  The  majority  of  these 
tractors  were  in  the  rice  "pocket"  as  this  section  of  the 
State  is  called,  while  there  were  few  in  the  sugar  "bowl," 
and  virtually  none  in  the  cotton  "belt." 

To-day  every  successful  rice-producer  has  at  least 
one  tractor;  many  have  two,  and  some  are  operating 
three  or  more.  For  them,  the  tractor  cultivates  the 
ground,  puts  embankments  around  the  field  to  hold  in 
the  water,  pumps  off  the  water  at  the  right  time,  cuts 
the  rice  when  it  is  ripe,  threshes  it,  sacks  it,  and,  not 
infrequently,  hauls  it  to  market.  The  only  thing  the 
tractor  has  not  been  able  to  do  in  the  rice  industry  is  to 
stick  the  plants  in  the  mud.  This  has  to  be  done  by  hand. 

The  larger  rice-planters  find  it  advisable  to  run  both 
large  and  small  tractors,  the  former  for  deep-land  break- 
ing and  operation  of  threshing  machines,  and  the  latter 
to  harrow,  to  pull  the  cutters  and  binders,  and  tie  the 
grain  in  bundles  for  the  threshers.  Farm  power  for  pre- 
paring and  cultivating  the  land  and  for  harvesting  and 
threshing  the  grain  is  second  only  to  irrigation  in  the  rice 
industry,  and  often  is  the  limiting  factor  in  rice  produc- 
tion. 

The  sugar  planters  use  the  tractor  not  to  prepare  the 


land,  but  to  cultivate  the  growing  crop,  yet  it  was  some 
time  before  the  tractor  was  developed  to  the  point  where 
it  could  care  for  the  growing  cane  of  various  ages  as 
well  as  cultivate  and  seed  the  ground  and  harvest  the 
full-grown  crop.  By  working  with  two  types  of  tractor, 
one  for  breaking  the  ground  and  seeding  and  harvesting, 
and  the  other,  a  higher  machine,  for  straddling  the  rows 
and  cultivating  the  growing  cane,  the  sugar  men  grad- 
ually came  into  general  use  of  the  tractor. 

In  the  sugar  district,  the  most  commonly  used  tractors 
are  the  Cletrac,  Moline,  Universal,  Fordson,  Rumely  and 
E-B.  The  rice  men  are  partial  to  the  Advance,  Rumely, 
Case,  Avery,  Waterloo  Boy,  E-B,  Twin  City,  I.  H.  C, 
Samson,  Fordson,  Huber,  Russell  and  Wallace. 

The  application  of  the  tractor  to  the  cotton  industry 
never  has  gained  the  momentum  it  has  in  the  sugar  and 
rice  sections,  largely  because  the  cotton  planters,  working 
on  higher,  dryer  and  more  easily  cultivable  ground,  have 
not  had  occasion  to  seek  machinery  to  do  their  work  to 
the  extent  the  rice  and  sugar  men  have  had  to  seek  it. 
Far-sighted  cotton  planters,  however,  are  devoting  more 
and  more  attention  to  the  tractor,  and  one  of  the  greatest 
and  most  fertile  fields  for  tractor  sales  lies  in  the  "cotton 
belt"  of  Louisiana  and  Mississippi. 


A  COMMITTEE  of  the  American  Society  of  Mechanical 
Engineers  recently  collected  a  list  of  all  the  organi- 
zations in  this  country  which  are  giving  active  attention 
to  the  problem  of  labor  education.  This  list  indicates 
that  great  interest  is  being  taken  in  this  question.  Among 
the  prominent  agencies  applying  themselves  to  this  work 
are:  National  Metal  Trades  Association,  National  In- 
dustrial Conference  Board,  National  Association  of  Cor- 
poration Training,  National  Association  of  Manufac- 
turers, National  Society  for  Vocational  Education,  Federal 
Board  for  Vocational  Education,  American  Academy  of 
Political  and  Social  Science,  American  Association  for 
Advancement  of  Agricultural  Teaching,  American  Tech- 
nical Association  of  Pulp  and  Paper  Industries,  and  sev- 
eral U.  S.  government  departments. 
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Wood  Conservation — a  Necessity 

FEW  persons  who  have  not  given  the  matter  some 
study  appreciate  the  extent  and  importance  of 
the  wood-using  industries  or  the  necessity  of  con- 
servation in  the  raw  and  finished  material  upon  which 
they  are  dependent.  The  value  of  the  products  of  the 
primary  and  secondary  wood-using  industries  is  said 
to  aggregate  over  ten  billion  dollars  annually,  and 
these  industries  employ  more  men  than  any  other 
single  industry  in  this  country.  Under  these  circum- 
stances it  is  of  course  a  necessity  that  conservation  of 
forest  products  be  practiced  and  encouraged  by  every 
possible  means.  A  great  work  in  this  direction  has 
been  done  by  the  Forest  Products  Laboratory  which  is 
a  branch  of  the  Forest  Service  of  the  U.  S.  Depart- 
ment of  Agriculture.  It  is  conservatively  estimated 
that  the  commercial  application  of  research  work  car- 
ried on  by  the  laboratory  is  already  saving  the  coun- 
try $30,000,000  annually. 

The  automotive  industry  is  a  large  user  of  wood 
and  has  profited  in  no  small  measure  as  a  result  of 
the  work  of  the  laboratory.    It  could  profit  to  a  much 
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greater  extent  if  the  value  of  the  work  done  was  more 
widely  appreciated.  Information  concerning  economy 
and  more  effective  use  of  lumber  (with  consequent 
safety  in  shipments),  economical  operation  of  kilns, 
preservation  and  finishing  of  wood,  and  much  other  in- 
formation of  great  value  along  similar  lines  has  re- 
sulted from  the  activities  of  the  laboratory  and  is  be- 
ing distributed  by  it  to  the  great  good  of  all  users  of 
wood  and  articles  in  the  construction  or  packing  of 
which  wood  or  its  products  are  employed. 

The  Forest  Products  Laboratory  is  largely  depend- 
ent upon  Congressional  appropriations  for  its  support, 
and  is  seeking  an  appropriation  of  $400,000  for  the 
coming  year.  It  should  have  at  least  this  amount  and 
members  of  Congress  should  be  made  to  appreciate 
the  value  of  the  work  done  and  the  need  of  further  re- 
search, both  from  the  standpoint  of  the  industries  di- 
rectly benefited  and  the  public  which  is  certain  to 
benefit  in  a  still  larger  degree.  We  urge  that  our  read- 
ers look  into  the  matter  for  their  own  good  and  then 
see  that  their  Congressional  representatives  are  duly 
informed  of  their  views.  Particulars  can  be  had  from 
the  laboratory  itself  as  well  as  from  the  Association 
of  Wood  Using  Industries,  Monadnock  Bldg.,  Chicago. 


The  Engineer  as  a  Citizen 

IN  the  past  two  or  three  years  much  has  been 
written  about  the  desirability  of  the  engineer 
taking  greater  interest  in  civic  matters  and  some 
engineering  organizations  have  discussed  the  matter 
in  open  meeting  without  the  response  that  we  feel 
the  subject  merits.  Although  city,  State  and  Federal 
Governments  have  much  to  do  with  applied  en- 
gineering and  government  itself  can  and  should  be  in 
large  measure  reduced  to  a  true  engineering  basis, 
but  few  engineers  have  become  prominent  in  public 
life  and  the  type  of  engineer  attracted  by  civic  ac- 
tivities has  not  always  been  of  the  best.  There  are 
conspicuous  exceptions  to  the  rule  which  simply 
proves  that  the  engineer  who  bestirs  himself  and  ap- 
plies his  training  in  a  logical  way  can  with  credit  take 
his  place  in  civil  affairs,  as  well  as  men  trained  in 
other  professions.  Herbert  Hoover  is  one  who  has 
done  this,  and  another  is  James  Hartness,  Governor- 
elect  of  Vermont,  an  S.  A.  E.  member  and  a  manufac- 
turer whose  product  is  widely  used  in  the  automotive 
industry.  Mr.  Hartness  is  a  past  president  of  the 
American  Society  of  Mechanical  Engineers,  and  has 
recently  served  as  a  member  of  the  National  Screw 
Thread  Commission  on  which  the  S.  A.  E.  and  A.  S. 
M.  E.  are  represented. 

There  is  no  reason  why  other  engineers  should  not 
serve  the  community  in  public  office,  but  those  who 
do  so  will  be  few  if  engineers  in  general  do  not  take  a 
more  active  interest  in  civic  affairs.  Is  it  not  true 
that  the  average  engineer  is  so  much  bound  up  in  his 
own — frequently  very  narrow — specialty  that  he  loses 
perspective  and  fails  to  function  as  a  good  citizen 
should? 

Suppose  the  5000  members  of  the  S.  A.  E.  joined 
with  the  many  thousands  of  engineers  of  other  so- 
cieties and  made  it  a  point  to  take  an  active  interest 
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in  civic  matters.  The  effect  of  such  joint  activity 
would  be  nation-wide,  and  the  engineer  would  soon 
take  the  place  he  deserves  in  the  estimation  of  the 
public. 

During  the  war  the  S.  A.  E.  made  a  splendid  name 
for  itself  through  the  whole-hearted  co-operation  ex- 
tended to  Government  engineering  activities.  Work 
of  similar  nature  is  still  being  carried  on,  but  neither 
the  S.  A.  E.  nor  other  engineering  societies  are  taking 
the  active  interest  in  broader  governmental  matters 
which  the  needs  of  the  hour  or  the  importance  of  the 
engineering  profession  demand.  Individual  effort  is 
commendable,  but  united  effort  alone  will  suffice  to 
give  the  engineer  the  standing  before  the  community 
which  will  be  accorded  if  he  will  assert  himself  and 
insist  upon  the  systematic  application  of  engineering 
fundamentals  in  the  conduct  of  Government  affairs. 


Fitting  Traction  Devices  to  Cast 
Disk  Wheels 

DURING  the  winter,  when  the  road  surface  is 
covered  with  snow  and  slush,  solid  tired  vehicles 
require  anti-slipping  devices  applied  to  their  wheels 
to  enable  them  to  get  sufficient  traction.  These  trac- 
tion devices  are  different  from  the  usual  non-skid 
chains  used  on  pneumatic  tired  passenger  cars  in 
wet  weather.  Usually  they  consist  of  a  few  lengths 
of  heavy  chain  which  are  placed  around  the 
tire  and  wheel  rim,  and  equally  spaced  around 
the  circumference.  In  order  to  prevent  the 
traction  chain  from  slipping  on  the  wheel,  its 
ends  must  be  securely  fastened  to  the  inside  of 
the  tire  felloe  or  to  the  spokes.  A  great  deal  of 
difficulty  is  encountered  in  this  connection  owing 
to  variations  in  design  of  the  wheels.  With  spoked 
wheels  the  problem  admits  of  a  ready  solution,  as 
fastening  hooks  can  be  clamped  around  the  outer 
ends  of  the  spokes.  Lately,  however,  steel  disk  wheels 
have  come  into  extensive  use,  and  in  these  no  pro- 
vision seems  to  be  made  for  fastening  the  non-skid 
chains.  Chains  are  absolutely  essential  if  the  truck 
is  to  be  kept  in  service  all  the  year  round  in  this  lati- 
tude, and  the  wheel  manufacturers  certainly  could 
save  users  a  great  deal  of  trouble  if  they  fitted  chain 
attachment  hooks  to  the  wheel  webs,  or  at  least  drilled 
holes  through  the  wheel  webs  (according  to  some 
standardized  plan)  for  fastening  the  hooks. 

The  way  to  widen  the  field  for  the  motor  truck  is 
to  make  its  use  more  convenient  and  less  expensive  to 
the  owner,  and  the  provision  of  non-skid  hooks  on 
cast  disk  wheels,  while  seemingly  a  minor  matter, 
is  a  step  in  that  direction. 


Is  a  False  Pretense  Worth  While  ? 

NO  man  is  perfect,  of  course.  Naturally,  it  follows 
that  human  plans  are  unlikely  to  be  perfect,  but 
that  is  no  excuse  for  misstatements  or  pretense  even 
in  publicity  ventures. 

These  thoughts  are  prompted  by  two  form  letters 


which  reached  this  publication  a  few  days  ago.  Both 
contained  the  same  hand-written  corrections,  evi- 
dently intended  to  fool  the  reader  into  believing  the 
letter  was  not  duplicated.  In  each  letter  the  bidder 
for  publicity  said,  "I  made  the  selection  of  papers, 
chiefly  the  business  papers  I  read  myself." 

But  one  of  the  two  letters  was  addressed  to  a  paper 
that  has  been  out  of  existence  two  years  or  more! 
That  spoiled  the  effect  of  the  carefully  laid  plan.  The 
pretense  wasn't  worth  while,  in  fact  it  reacted  against 
the  person  it  was  intended  to  benefit.  This  is  true  of 
pretense,  whether  practiced  in  form  letter  writing  or 
elsewhere.  It  applies  with  special  force  to  advertis- 
ing, and  that  form  of  free  advertising  known  as  pub- 
licity is  no  exception  to  the  rule. 


Transmission  Efficiencies 

IN  a  paper  recently  presented  to  the  American  So- 
ciety of  Mechanical  Engineers  some  results  of 
transmission  tests  are  given  which  are  hard  to  under- 
stand. For  instance,  it  is  shown  that  the  direct  drive 
of  a  four-speed  transmission  is  less  efficient  than  any 
of  the  lower  gears,  and  this  is  ascribed  to  higher  gear 
speed  and  consequent  increased  oil  churning  when 
driving  on  direct. 

Now,  with  constant  engine  or  motor  speed,  as  sub- 
stantially maintained  in  these  tests,  and  with  a  trans- 
mission of  the  conventional  design  in  which  the  con- 
stant mesh  set  of  gears  is  located  at  the  driven  end, 
all  the  gears  on  the  secondary  shaft  run  at  the  same 
speed  whether  the  truck  is  being  driven  on  "direct" 
or  on  any  of  the  lower  gears.  Also,  it  is  these  gears 
which  should  have  the  greatest  effect  on  the  power 
losses  due  to  oil  churning,  as  they  usually  run  sub- 
merged in  oil,  whereas  the  gears  on  the  primary  shaft 
are  above  the  oil  level.  About  the  only  explanation 
for  the  unusual  results  obtained  that  occurs  to  us  is 
that  the  transmission  was  of  a  type — sometimes  used 
in  the  earlier  years — in  which  the  constant  mesh  gears 
are  located  at  the  rear  end.  But  if  such  an  unusual 
type  of  gear  was  used  we  should  think  it  would  have 
been  pointed  out  in  the  paper.  This  gear  was  given 
up  for  the  very  reason  that  when  on  direct  drive — 
that  is,  most  of  the  time,  the  secondary  shaft  with  its 
gears  is  running  at  about  twice  engine  speed,  whereas 
in  the  usual  type  of  transmission  it  runs  at  only  about 
one-half  engine  speed  under  these  conditions.  That 
the  direct  drive  is  less  efficient  than  the  lower  gears 
is  not  only  contrary  to  the  general  belief,  but  contrary 
to  most  previous  experimental  evidence. 


ON  advertising  page  No.  142  there  is  employed  a 
very  different  sort  of  copy  from  that  which 
usually  appears  in  Automotive  Industries.  It  is  an 
appeal  for  all  Americans  to  assist  in  the  rehabilitation 
of  Europe  by  saving  3,000,000  children  from  starva- 
tion. This  advertisement  is  donated  by  Automo- 
tive Industries  to  this  cause.  You  will  find  in  the 
last  paragraph  directions  for  sending  the  money  and 
the  names  listed  are  your  guarantee  that  the  money 
will  be  well  used. 
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|  Automobile  Sales  at  Retail  Spotty 
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Dependent  Chiefly 
on  Local  Business 

Trade     Improving     in     Half     of 

Chief  Distribution  Centers 

— Poor  in  Farm  Districts 

NEW  YORK,  Jan.  3. — Retail  automo- 
bile sales  conditions  in  the  leading  distri- 
bution centers  of  the  country  are  dis- 
tinctly spotty.  They  are  dependent  upon 
the  local  industrial  conditions.  Where 
the  general  trend  of  trade  is  upward, 
sales  are  improving,  but  in  sections 
where  the  slump  has  not  reached  bottom 
the  automobile  business  is  at  a  standstill. 
In  general  it  can  be  said  that  the  cities 
which  were  the  first  to  feel  the  full  ef- 
fects of  depression  and  have  reached  an 
adjustment,  are  the  first  to  show  signs 
of  recovery.  This  process  probably  will 
continue  until  normal  conditions  are  re- 
stored again  throughout  the  country. 

Automobile  sales  are  increasing  slow- 
ly in  most  of  the  great  industrial  cen- 
ters, but  there  has  been  little  actual  sign 
of  improvement  in  the  cities  which  are 
the  trade  centers  of  the  agricultural  dis- 
tricts. It  is  logical  to  assume  that  the 
farmer  will  be  a  poor  prospect  until  the 
purchasing  power  of  the  dollar  comes  up 
to  meet  the  values  of  the  goods  the 
farmer  has  to  seli.  The  best  sales  pros- 
pects are  to  be  found  in  cities  with  di- 
versified manufactures.  One  industry 
cities,  such  as  Akron,  where  depression 
has  hit  them  at  all,  have  suffered  most. 
Taken  as  a  whole,  the  Southwest  and 
the  South  seem  to  offer  the  poorest  trade 
fields  at  present,  while  the  outlook  is 
most  hopeful  in  the  larger  cities  of  the 
East  and  Middle  West.  Dealers  in  the 
oil  fields  of  Texas  are  enjoying  the  best 
business  in  years  and  sales  are  normal 
in  Southern  California. 

New  England  Business  Better 

New   England,  with  its  thousands  of 
bile  mills  and  shoe  factories,  was  the 
first  to  bear  the  brunt  of  depression,  and 
ii   is  significant  that  business  is  better  in 
B     ton.     Other  industrial  centers  which 
improvement  include  3uffalo,  Cleve- 
land.   Detroit   and    Milwaukee.      The  ef- 
of  the  great  shrinkage  in  the  value 
gricultural  products  is  evidenced  by 
salts    in    Minneapolis,   Des   Moines, 
New  ( Orleans  and  Atlanta. 

The  •'spottiness"  of  conditions  is  best 
shown  by  the  fact  that  while  dealers  in 
Dallas,  Texas,  territory  are  thriving  as 
never  before,  those  in  Austin,  Texas,  re- 
port very  little  business.  While  trade  is 
norma]  in  i  outhei  n  I  lalifornia,  it  is  not 
so  good  in  the  San  Francisco  territory 
and  it  is  at  a  standstill  in  Oregon. 

These  facts  are  disclosed  by  painstak- 
ing investigations  by  correspondents  of 
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SALES   CONDITIONS 

AT    A    GLANCE 

Here  is  a  birdseye  view  of  retail 
automobile  sales  conditions  in  the 
principal  distribution  centers  of 
the  United  States: 

SALES  BEST  IN  YEARS 
Dallas,  Texas 

SALES  NORMAL 
Los  Angeles 

SALES  IMPROVING 
Boston,  Buffalo,  Cincinnati,  Cleve- 
land,    Detroit.     Denver,     Philadel- 
phia, Kansas  City  and  Milwaukee. 
SALES  AT  STANDSTILL 
Atlanta,    Austin,    Tex.,    Chicago, 
Des  Moines,  Indianapolis,  Minnea- 
polis, New  Orleans,  New  York  and 
Portland,  Ore. 


Automotive  Industries  in  twenty  cities. 
It  is  significant  that  while  there  has  been 
little  increase  in  actual  sales  in  nearly 
half  the  cities  covered,  the  feeling  of 
dealers  is  much  more  hopeful  than  it  has 
been  for  months.  They  believe  the  turn 
of  the  tide  is  near  and  that  the  new  year 
will  bring  a  slow  but  steady  improve- 
ment, with  conditions  approaching  nor- 
mal at  the  close  of  the  first  quarter. 
Their  expectations  are  based  upon  a 
marked  increase  in  the  size  of  live  pros- 
pect lists.  If  they  can  sell  cars  to  even 
half  the  persons  who  have  announced 
that  they  propose  to  buy  in  the  spring, 
they  will  clean  out  their  stocks  in  a  very 
short  time. 
Surplus  Reports  Conflict 

There  are  many  conflicting  reports 
regarding  the  surplus  of  cars  held  by 
manufacturers  and  dealers.  So  far  as 
can  be  learned,  however,  the  stocks  on 
hand  in  most  cases  are  sufficient  to  sup- 
ply the  normal  trade  for  not  more  than 
two  months.  Dealers  believe  that  unless 
the  factories  are  in  position  to  get  into 
production  rapidly,  there  will  be  a  short- 
age of  cars  by  April.  This  belief  is 
largely  speculative,  but  it  is  very  gener- 
ally held  and  is  shared  in  large  measure 
by  the  manufacturers  themselves.  Parts 
makers  are  laying  in  supplies  of  mate- 
rials and  the  producers  of  complete  ve- 
hicles do  not  propose  to  be  caught  nap- 
ping. 

Practically  all  the  automobile  facto- 
ries in  the  country  are  closed  at  this 
time  for  inventory  taking.  Most  of  them 
have  announced  that  they  will  reopen 
this  week  or  next.  It  is  possible  that  the 
period  of  idleness  may  be  extended,  but 
there  is  no  reason  to  believe  the  action 
of  Henry  Ford  in  keeping  his  enormous 
plants  down  until  Feb.  1  is  symptomatic 
(Continued    on    pnpc    41) 
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New  York  Dealers 
Do  Not  Fear  Future 

Sales    Slack    in    Holiday    Period 

but  Car  Sliortage  Feared 

in  Spring 

NEW  YORK,  Dec.  31.— Automobile 
sales  were  practically  at  a  standstill  in 
New  York  as  the  year  closed.  In  some 
lines  the  month  had  been  fairly  good  up 
until  Christmas  when  business  dropped 
off  as  it  always  does  just  before  the 
show — and  perhaps  a  little  more  so.  One 
or  two  big  factory  branches  report 
almost  no  sales,  wholesale  or  retail,  in 
the  final  week  of  the  year. 

Dealers,  however,  are  showing  no 
signs  of  lack  of  courage  and  are  going 
ahead  with  extensive  advertising  plans 
in  connection  with  the  show.  Opinion  is 
unanimous  that  the  show  will  start  busi- 
ness, which  will  show  a  steady  gain  until 
spring.  Several  distributers  declare  a 
shortage  of  cars  in  the  spring  is  inevit- 
able unless  the  public  shows  an  unex- 
pected willingness  to  accept  some  of  the 
used  cars  now  glutting  the  market.  In 
fact,  the  abundance  of  used  car  offerings 
is  an  obstacle  to  new  car  sales  right 
now,  as  most  of  the  dealers  are  declining 
to  do  much  trading  and  a  large  majority 
of  new  car  prospects  are  standing  firm 
against  purchases  with  their  old  cars 
left  out  of  the  transaction. 

Business  in  light  trucks  is  better  than 
it  was,  which  is  accepted  as  a  healthy 
sign  of  returning  business  in  all  lines. 
Heavy  duty  trucks  are  selling  very 
slowly. 


BOSTON 


BOSTON,  Dec.  31 — Sales  conditions  in 
Boston  have  improved.  The  dealers  have 
looked  the  facts  in  the  face  and  decided 
to  get  down  to  earth  and  try  what  real 
salesmanship  could  do.  They  are  selling 
cars  again,  not  in  big  quantities,  but  they 
are  doing  some  business.  Dealers  have 
held  conferences  with  their  salesmen  and 
mapped  out  campaigns  instead  of  sitting 
down  waiting  for  customers.  Salesmen 
now  are  calling  upon  people  and  talking 
motor  cars  like  the  men  who  sell  insur- 
ance, mortgages  and  other  things  that 
are  not  peddled  out  over  a  counter,  with 
the  result  that  those  who  tackled  the  job 
first  are  getting  somewhat  ahead  of 
those  who  lagged  behind. 

Some  of  the  dealers  have  been  going 
along  doing  a  very  fair  business,  others 
pretty  fair  and  more  of  them  very  little. 
There  has  been  a  picking  up  in  used  cars 
and  trucks  also,  and  it  begins  to  look  now 
as  if  the  new  year  would  see  sales  slowly 
increase. 
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Slump  Crest  Past, 

Detroit  Believes 

Dealers  Feel  Sales  Stimulation — 

Continued  Upward  Trend 

Expected 

DETROIT,  Dec.  31— The  crest  of  the 
slump  has  been  passed  is  the  opinion  of 
a  majority  of  dealers  as  indicated  in 
the  December  improvement  over  that  of 
November.  Following  are  reports  by  the 
Packard,  Hupmobile,  Dodge  and  Over- 
land distributers. 

Simons  Sales  Co.  (Overland)  says 
September  was  10  per  cent  better  than 
last  three  years;  October  was  5  per  cent 
better  than  the  last  three  years;  Novem- 
ber was  48  per  cent  less  than  the  last 
three  years  and  December  to  date  100 
per  cent  better  than  November.  Guy  0. 
Simons,  the  president,  says  that  there 
are  more  orders  on  file  for  delivery  in 
January,  February  and  March  than  ever 
before. 

H.  W.  Peter,  general  manager  of  the 
Packard  branch  sales,  said  last  week  was 
not  as  good  as  the  same  week  in  Novem- 
ber, but  prospects  for  an  increase  in 
January  will  be  good  followed  by  a 
greater  increase  in  February  and  there 
will  be  a  big  business  in  March.  Sum- 
ming it  all  up,  Peters  said  the  greatest 
trouble  the  Packard  Motor  Car  has,  is 
their  used  car  problem.  Every  prospect 
wants  to  dispose  of  their  old  car  before 
taking  a  new  one. 

S.  E.  Comstock,  general  manager,  and 
T.  J.  Doyle,  Dodge  distributer,  report  an 
increase  in  December  of  33-1/3  per  cent 
over  that  of  November  and  $18,000  more 
in  revenues  from  used  cars  delivered  in 
December  than  in  those  traded  in.  Doyle 
sold  47  use'd  cars  in  November.  The 
wholesale  business  is  not  so  good  because 
the  upstate  dealers  are  having  trouble 
with  the  local  banks.  Reports  from  deal- 
ers and  salesmen  indicate  marked  im- 
provement in  January,  to  increase  in 
February  and  begin  real  business  in 
March. 

Williams  &  Hastings,  Hupp  distribut- 
ers, said  December  was  not  so  good  as 
November,  but  December  is  always  the 
worst  month  in  the  year  and  prospects 
for  January  show  marked  improvement 
which  will  be  steady  until  spring  when 
the  demand  will  exceed  supply. 


INDIANAPOLIS 


ditions  are  stationary  at  present — just 
about  what  they  have  been  for  some  time 
past  with  no  immediate  prospects  of  a 
radical  change.  Cars  are  being  sold  at 
about  the  same  rate  as  for  the  past  few 
months.  The  open  fall  and  winter  un- 
doubtedly resulted  in  stimulating  the 
market  for  open  cars. 


INDIANAPOLIS,  Dec.  31— Conflicting 
opinions  of  various  Indianapolis  retail 
dealers  make  it  impossible  to  come  to  any 
definite  conclusions  as  to  immediate  fu- 
ture of  the  local  automobile  business.  Con- 


BIFFALO 


BUFFALO,  Dec.  31— The  outlook  for 
the  automobile  business  in  Buffalo  and 
the  surrounding  territory  during  the 
next  three  months  is  decidedly  encour- 
aging according  to  Buffalo's  foremost 
distributers  who  declared  to-day  that  the 
number  of  live  prospects  is  gratifyingly 
large,  that  interest  by  potential  buyers 
is  much  keener  than  it  was  and  that  an 
increasingly  large  number  of  inquiries 
are  coming  in. 


CLEVELAND 


CLEVELAND,  Dec.  31— The  retail 
automobile  trade  in  Cleveland  reached 
its  lowest  point  approximately  30  days 
ago  and  the  dealers  assert  there  has  been 
a  gradual  improvement  since  the  early 
part  of  December.  The  trade  is  much 
better  now  than  it  was  in  November 
and  the  Christmas  shoppers  boosted 
business.  Some  retail  business  is  better 
in  Cleveland  than  in  the  district  outside 
of  the  city. 

There  ha9  not  been  a  sharp  rise  in  the 
volume  of  buying  from  retailers  here, 
but  a  slow  and  moderate  growth  with 
enough  inquiries  to  lead  dealers  to  be- 
lieve that  there  will  not  be  a  backward 
tendency. 


PHILADELPHIA 


PHILADELPHIA,  Dec.  26— Actual 
selling  conditions  here  show  a  slight  up- 
ward tendency  in  new  passenger  cars  and 
somewhat  more  decided  impetus  in  used 
cars.  Truck  sales  are  dull  and  access- 
ories are  not  moving  to  any  appreciable 
extent.  This  division  of  the  industry  ap- 
pears to  be  the  worst  off  unless  it  is  the 
tire  trade. 

It  cannot  be  said,  however,  that  there 
is  any  recessional  movement  here  as  re- 
gards the  automotive  industries.  Sum- 
ming it  all  up,  there  is  only  a  little  im- 
provement altogether,  but  this  is  suffi- 
cient with  the  promise  held  out  of  more 
than  usual  interest  in  the  passenger  car 
show  from  Jan.  15  to  22  to  cause  opti- 
mism in  the  trade  not  only  for  the  next 
three  months  but  thereafter. 


Kansas  City  Getting 
More  Calls  for  Cars 

Retail    Sales    Steadily   Increasing 

— Public  More  Ready 

to    Spend 

KANSAS  CITY,  MO.,  Dec.  31— Whole- 
sale distributers  of  passenger  cars  are 
receiving  more  calls  for  cars.  They  re- 
port that  business  is  already  picking  up 
and  gives  promise  of  much  expansion 
shortly.  Retail  sales  in  Kansas  City 
have  steadily  increased  during  the  past 
few  weeks  and  would  be  much  larger  if 
dealers  were  willing  to  make  more 
trades.  Nearly  every  dealer  has  had 
more  inquiries.  One  dealer  in  a  moder- 
ate priced  car  said  he  would  have  a  retail 
trade  above  normal  if  he  would  take  in 
more  used  cars.  Another  dealer  in 
moderate  priced  cars  has  had  a  fair  busi- 
ness in  new  cars,  selling  a  number  nor- 
mal for  this  season,  and  a  really  good 
business  in  used  cars.  Several  sales  a 
week  are  being  made  by  some  dealers  in 
higher  priced  cars. 

There  is  a  perceptible  relaxation  in  the 
public's  resistance  to  spending  money, 
which  is  being  stimulated  by  the  cut 
price  sales  in  department  and  clothing 
stores.  Many  thousands  of  people  here 
had  made  up  their  minds  not  to  buy  any- 
thing until  after  Christmas  or  after  the 
first  of  the  year  and  it  is  believed  that 
when  business  men  take  inventory,  when 
salaried  men  find  out  whether  or  not 
they  still  have  jobs  after  the  first,  and 
people  know  how  they  are  entering  the 
new  year,  all  business  will  be  more  stable 
and  more  lively,  even  though  some  weak 
merchants  and  distributers,  not  refer- 
ring to  the  motor  car  industry,  have  to 
liquidate. 

An  unusually  large  proportion  of  the 
sales  this  winter  have  been  to  women 
and  most  dealers  report  an  extraor- 
dinarily large  number  of  women  being 
taught  to  drive. 


MILWAUKEE 


MILWAUKEE,  Dec.  31— State  repre- 
sentatives  of  automobile,  companies  here 
are  showing  increasing  orders  for  spring 
delivery  aboul  L09!  above  that  of  a  year 
ago.  Local  dealers  are  wrestling  with 
problems  of  how  to  dispose  of  used  pas- 
engi  i    cars    and    have    thus    far    been 

obliged  to  decline  many  tempting  trades 
involving  new  sales.  Business  is  always 
slow  at  this  time,  however,  especially  on 
open  used  cars. 

Several    dealers    are    planning   special 
advertising    and     selling    campaigns    in 
(Continued   on   page    40) 
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|  Buying  Is  Slack  in  Farm  Districts  1 
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South  Not  Looking 
for  Recovery  Soon 

Does   Not   See  How   Money   Can 

Become  More  Plentiful  Before 

Next  Harvest 

NEW  ORLEANS,  Dec.  31— Retail  au- 
tomobile sales  conditions  here  are  almost 
at  a  standstill  and  the  upward  impetus 
given  by  the  pre-Christmas  show  seems 
to  have  died  out  within  a  week  after  the 
show  closed.  The  majority  of  the  dealers 
admit  they  have  more  cars,  either  in 
warehouses  or  in  depots,  than  they  can 
sell.  Dealers  in  cars  whose  makers  re- 
duced prices  report  that  there  is  some 
movement  in  Louisiana,  Mississippi  and 
east  Texas,  but  in  this  city  conditions  are 
dull.  This  dullness  is  largely  due  to  small 
receipts  for  sugar,  rice  and  cotton  crops, 
but  dealers  profess  to  believe  that  after 
the  end  of  January,  when  the  farmers 
know  more  definitely  what  they  are  going 
to  get  for  their  crops,  business  will  be 
better. 

The  prices  for  all  staple  crops,  as  well 
as  for  seafood  products  and  lumber,  on 
which  this  State's  business  prosperity  de- 
pends, are  very  low  to  the  producer,  while 
labor  is  high,  and  it  is  difficult  to  fore- 
see just  how  money  can  be  any  more 
plentiful  before  another  harvesting  sea- 
son, which  will  be  next  fall.  Dealers  in 
the  highest-priced  and  lowest-priced  cars 
seem  to  be  having  a  little  the  best  of  the 
automobile  business,  the  middle-priced  car 
doing  the  least  business. 


AUSTIN 


AUSTIN,  TEX.,  Dec.  31— Automobile 
dealers  in  the  Austin  territory,  as  well  as 
throughout  the  cotton  growing  region  of 
Texas,  are  feeling  the  depressing  effects 
of  the  slump  of  cotton  prices  and  the  con- 
sequent slump  in  general  business. 
Farmers  are  placing  orders  for  very  few 
cars  at  this  time,  a  condition  that  the 
trade  has  not  felt  for  several  years.  Mer- 
chants and  other  business  interests  de- 
pendent to  a  greater  or  less  degree  upon 
the  prosperity  of  the  farmer  are  likewise 
holding  off  in  buying  cars. 

No  early  improvement  in  conditions  is 
expected.  On  the  contrary,  the  crisis  has 
not  yet  been  reached,  according  to  the 
views  of  bankers.  It  is  stated  by  retail 
dealers  that  deliveries  they  are  now  mak- 
ing are  of  cars  ordered  some  time  ago. 
There  continues  to  be  considerable  buy- 
ing of  cars,  but  chiefly  of  the  cheaper 
type,  which  are  essential  to  certain  lines 
of  business.  Most  of  the  orders  come 
from  professional  and  business  men  who 
have  not  yet  felt  the  effects   of  the  big 


drop  in  cotton  prices.  Little  hope  is  held 
out  that  trade  conditions  will  improve 
during  the  next  three  months  unless 
there  should  be  a  material  increase  in  the 
price  of  farm  and  range  products,  which 
is  regarded  as  unlikely.  It  is  estimated 
that  of  the  4.200,000  bale  cotton  crop 
which  Texas  made  this  year  more  than 
2,000,000  bales  are  still  in  the  hands  of 
the  farmers. 

Los  Angeles  Enjoys 

Normal  Winter  Sale 

LOS  ANGELES,  CAL,  Dec.  31— Auto- 
mobile selling  conditions  in  southern  Cali- 
fornia are  normal.  Both  passenger  cars 
and  trucks  are  accumulating  and  being 
warehoused,  but  this  has  been  the  his- 
tory of  the  industry  at  this  season  for 
years.  When  dealers  in  other  sections  of 
the  country  stop  deliveries,  factories  al- 
ways seek  an  outlet  here,  due  to  climatic 
reasons,  and  usually  make  an  extra  in- 
ducement to  the  dealers  to  stock  heavily, 
and  unless  changes  in  models  are  likely 
the  dealers  usually  comply,  so  there 
should  be  no  alarm  felt  over  heavy  stocks 
now  on  hand. 

The  Los  Angeles  bank  clearings  for 
1920  will  reach  $4,000,000,000,  against 
$1,500,000,000  in  1919.  The  banks  here 
have  rediscounted  less  paper  than  those 
in  any  city  of  similar  size  in  the  country. 

According  to  reports  prospects  for  au- 
tomobile business  are  to  be  regarded  as 
favorable.  December  may  show  a  slight 
falling  off  in  sales,  more  so  than  in  No- 
vember, but  not  in  an  alarming  way.  In- 
dications for  the  next  three  months  show 
that  sales  will  prove  as  good  as  in  previ- 
ous years,  January  and  February  usually 
being  light  months.  November  saw  more 
sales  than  October  and  only  203  less  than 
September  and  19  less  than  August.  The 
dealers  could  stimulate  the  new  car  busi- 
ness remarkably  by  loosening  up  on 
trade-in  allowance,  but  the  used  car  mar- 
ket is  glutted  and  sales  are  very  poor. 


Northwest  Buyers 
Want  Cars;  No  Cash 

Sales  Practically  at  Standstill  Be- 
cause of  Low  Prices  for 
Crops 

MINNEAPOLIS,  Dec.  31— Summar- 
izing the  northwest  territory  as  a  whole, 
automobile  business  is  practically  at  a 
standstill.  Although  locally  in  large 
centers  there  is  an  improvement  in  sales, 
the  outlook  for  the  next  three  months 
is  not  bright.  The  trouble  seems  to  be 
that  the  farmer  is  paying  for  clothes  and 
food  at  the  same  prices  he  paid  six 
months  ago  but  crop  prices  are  lower 
and  he  is  therefore  holding  his  products. 

The  disposition  of  both  the  retailer 
and  buyer  seems  to  be  favorable  toward 
the  purchasing  of  cars,  but  the  bankers 
probably  will  not  be  able  under  the 
present  financial  conditions  to  help  the 
deals  through.  The  opinion  seems  to  be 
that  if  30%  of  the  delivery  of  cars  is 
made,  dealers  will  be  doing  well.  There 
is  a  possibility  that  in  some  spots 
December  business  will  be  better  than 
that  of  November,  but  it  is  hard  to  find 
any  bullish  opinions.  The  sudden  ar- 
rival of  winter  has  reduced  the  late 
driving  appreciably  which  will  have  un- 
favorable reflex  action  on  the  sales 
situation  also. 


PORTLAND 


DALLAS 


DALLAS,  TEX.,  Dec.  31— There  has 
been  no  business  depression  so  far  as  the 
automobile  dealers  of  Dallas  are  con- 
cerned, nor  do  indications  point  to  any 
slack  selling  period  for  the  next  several 
months.  This  section  of  Texas  is  pros- 
perous and  the  people  are  buying  more 
automobiles  than  ever  before,  the  dealers 
declare.  A  new  idea  was  developed  in 
Dallas  and  other  Texas  cities  during  the 
holidays  and  that  was  buy  a  car  for 
Christmas,  and  many  of  them  went  as 
Christmas  gifts. 

Since  the  recent  reductions  in  prices 
were  made  the  dealers  have  enjoyed  the 
(Continued   on   page    40) 


PORTLAND,  ORE.,  Dec.  31— The  new 
year  means  more  to  automobile  dealers 
here  than  a  few  good  resolutions.  They 
expect  it  to  mark  the  turning  of  a  new 
leaf  in  business  conditions  that  will  af- 
fect all  lines,  the  selling  of  automobiles 
included,  although  no  sudden  wave  of 
buying  is  looked  for  the  instant  1921  ar- 
rives. But  the  dealers  believe  it  will 
mark  the  definite  opening  of  a  new  era  of 
better  times.  Probably  the  orders  will 
not  be  numerous  before  mid-February  or 
early  March,  but  almost  without  excep- 
tion they  expect  conditions  to  be  on  the 
upgrade  from  and  after  Jan.  1. 

This  will  be  in  line  with  normal  prece- 
dent. November  and  December  always 
are  dull  months  for  the  automobile  trade 
in  the  Pacific  Northwest.  There  always 
is  a  good  buying  trend  in  February  and 
March.  This  year  the  Portland  midwin- 
ter automobile  show,  Jan.  10  to  15,  is  an 
added  factor. 

While  not  many  orders  are  expected 
from  the  show,  it  is  expected  to  give  a 
first-class  prospect  list  from  which  buy- 
ers may  be  plucked  in  the  spring.  Con- 
ditions since  Nov.  1  have  been  about  sta- 
tionary, with  little  buying. 
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Ford  Shaken  by  Internal  Strife 
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Three  Offieials 


Resign  Positions 

Klingensmith,     Brownell     and 

Turrell  Sever  Connections — 

Report  Large  Surplus 

DETROIT,  Jan.  3— Lack  of  harmony 
in  the  Ford  organization,  which  de- 
veloped a  near  rupture  at  the  time  of 
the  sensational  price  cut,  has  resulted 
in  the  resignations  of  F.  L.  Klingen- 
smith, executive  vice-president  and 
general  manager  of  the  Ford  Motor  Co.; 
L.  H.  Turrell,  chief  auditor,  and  Charles 
A.  Brownell,  advertising  manager. 

Brownell  is  leaving  ostensibly  on  ac- 
count of  the  health  of  his  wife,  but  to 
a  representative  of  Automotive  Indus- 
tries admitted  yesterday  the  fact  that 
Charles  Sorensen,  general  manager  of 
Henry  Ford  &  Son,  and  E.  G.  Liebold, 
private  secretary  to  Henry  Ford,  prac- 
tically were  in  control  of  the  big  in- 
stitution. 

Further  information  on  the  resigna- 
tions of  the  three  officials  was  not  forth- 
coming either  from  Ford  or  others, 
though  it  was  stated  that  the  resigna- 
tions of  W.  B.  Mayo,  chief  engineer;  W. 
A.  Ryan,  sales  manager,  and  W.  E. 
Knudson,  production  manager,  had 
neither  been  tendered  or  requested. 

It  is  believed  Sorensen  will  succeed 
Klingensmith  as  executive  vice-president 
and  will  be  inducted  before  the  week- 
end. Ford  will  devote  more  time  to  the 
Highland  Park  plant  from  now  on  it  is 
declared,  and  will  attempt  with  the  as- 
sistance of  remaining  officials  to  end  the 
reported  chaos  in  the  dealer  organiza- 
tion. 

The  presence  of  W.  C.  Durant  in  De- 
troit gave  rise  to  a  rumor  that  he  might 
join  Ford  but  officials  who  would  talk 
pronounced  it  as  without  any  founda- 
tion. Ford  was  more  determined  than 
ever  to  go  it  alone,  they  said,  because  of 
the  general  comment  that  in  the  loss  of 
Klingensmith  the  company  lost  its  great- 
est asset  since  Harold  Wills  quit  the 
organization  after  a  disagreement. 

Three    Resignations   Accepted 

Liebold  said  there  was  nothing  for 
him  to  say  other  than  that  he  had  been 
informed  the  three  resignations  had  been 
accepted.  He  said  no  successors  had 
been  named  to  Klingensmith,  Brownell 
or  Turrell,  but  added  the  entire  matter 
would  be  threshed  out  and  settled  in 
detail  this  week. 

The  friction  appears  to  have  resulted 
chiefly  from  the  fact  that  Henry  Ford 
has  maintained  his  office  at  the  tractor 
plant  at  Dearborn  to  the  exclusion  of 
the    big    Highland    Park    establishment, 


where  51,000  of  his  employees  work,  and 
as  a  result  received  his  only  information 
from  the  Highland  Park  plant  through 
Sorensen  and  Liebold ;  neither  of  them  in 
close  touch  with  Highland  Park  con- 
ditions. 

It  is  known  that  there  was  bitter 
opposition  to  the  price  slashing  from 
Klingensmith,  on  whom  fell  the  burden 
of  getting  the  money  when  it  was 
needed.  Klingensmith  and  other  execu- 
tives took  the  position  that  Ford  sales 
would  not  be  increased  by.  the  price  cut, 
and  at  the  same  time  business  for  the 
other  manufacturers  practically  would 
be  killed,  thereby  adding  to  public  un- 
rest and  panicky  conditions.  Events 
bore  out  their  prediction.  For  one  week 
after  the  cut,  Ford  sales  jumped  enor- 
mously, but  immediately  thereafter 
slumped.  Ford  dealers  throughout  the 
country  are  overstocked,  and  it  is  stated 
by  an  official  there  are  125,000  surplus 
cars  on  hand,  approximately  six  weeks' 
output  at  the  Ford  schedule  of  4000  a 
day. 

Dealers  Aroused  by  Changes 

On  the  heels  of  the  cut  came  the  re- 
moval of  territorial  restrictions,  which 
put  Ford  dealers  in  a  most  antagonistic 
attitude  and  resulted  in  a  chaotic  con- 
dition in  the  dealer  organization.  At 
the  same  time  the  protective  clause  on 
prices  was  lifted,  still  further  endanger- 
ing the  position  of  the  dealers  and  add- 
ing to  their  already  heavy  burden. 
Under  conditions  as  they  exist  to-3ay, 
Ford  can  cut  his  price  over  night  and 
the  dealer,  with  his  warehouse  and 
salesroom  full  of  cars,  has  no  protection 
whatever.  He  must  stand  the  loss, 
whereas  in  the  past  the  thirty-day  clause 
in  the  dealer  contract  gave  him  full 
protection. 

The  slump  that  followed  the  price  cut 
after  the  first  week,  in  the  opinion  of 
Highland  Park  executives,  made  it  im- 
perative that  the  production  be  curtailed 
or  stopped  temporarily  until  the  dealers 
could  unload.  Instead,  the  order  went 
forth  to  speed  up.  As  a  result  October 
proved  a  record-breaker,  from  a  pro- 
duction standpoint,  the  company  turn- 
ing out  99,967  cars  and  trucks.  The 
November  output  was  93,000  and  the 
December  total  was  73,000. 

In  the  face  of  this  enormous  produc- 
tion, and  the  fact  that  dealers  already 
were  heavily  overstocked,  came  the  offi- 
cial announcement  that  the  company 
would  shut  down  Dec.  24  to  reopen  again 
Jan.  3.  Orders  to  parts  makers,  who 
had  been  closed,  were  to  get  into  pro- 
duction Monday,  Dec.  27,  to  prepare  for 
the  opening  of  the  Ford  plant. 

Meanwhile  the  question  of  finances 
began  to  loom,  for  the  reason  that  there 
were  unpaid  dealer  drafts  amounting  to 
$12,000,000  outstanding,  and  it  is  said 
Klingensmith,  whose  chief  duties  lay  in 
(Continn,  il  nu  page  44) 


American  Dunlop 

To  Finance  Self 

Negotiations    Are    Opened    With 

Bankers     in     Which     British 

Company  Takes  Part 

LONDON,  Dec.  24  (Special  Corre- 
spondence)— Directors  of  the  Dunlop 
Rubber  Co.  have  reached  the  conclusion 
that  the  time  has  come  for  the  American 
Dunlop  Co.  to  finance  itself  and  negotia- 
tions to  this  end  now  are  under  way. 
There  has  been  some  perturbation  among 
the  stockholders  of  the  British  company 
over  the  position  of  the  corporation,  and 
to  allay  apprehension,  the  directors 
issued  the  following  statement: 

"Within  the  past  few  weeks  the  com- 
pany has  been  called  upon  to  assume  the 
responsibility  of  providing  the  additional 
finance  required  to  place  the  American 
Dunlop  Co.  in  a  position  to  complete  the 
construction  and  installation  of  its  fac- 
tory and  to  provide  sufficient  working 
capital  to  enable  that  company  to  carry 
out  its  first  year's  trading  program. 

"While  the  Dunlop  Rubber  Co.  is 
under  no  liability  to  provide  this  ad- 
ditional finance,  the  board  recognizes 
that  it  is  in  the  interests  of  the  com- 
pany that  the  American  enterprise 
should  be  carried  on,  and  in  accordance 
with  the  statements  made  at  the  last 
meeting  of  shareholders  held  on  Sept.  10 
last,  the  greater  part  of  the  sum  of 
1,000,000  pounds  ($5,000,000)  has  been 
remitted  during  the  last  few  weeks. 

"The  directors,  however,  feel  very 
strongly  that  the  American  company 
should  now  take  steps  on  its  own  initia- 
tive to  provide  the  further  funds  re- 
quired to  bring  the  undertaking  to  com- 
pletion, and  important  negotiations,  in 
which  this  company  is  assisting,  are  now 
pending  for  this  purpose,  but  it  is  not 
expected  they  will  reach  finality  for 
several  days.  The  moment  a  definite 
statement  on  the  subject  can  be  issued, 
a  full  circular  will  be  addressed  to  the 
shareholders  of  the  Dunlop  Rubber  Co. 
dealing  with  this  matter  and  with  the 
position   of   the  company   generally." 


BRAZIL   KEEN    ON    FINES 

WASHINGTON,  Jan.  3— The  Chamber 
of  Commerce  of  the  United  States  has 
sent  out  a  warning  to  American  ship- 
pers telling  them  that  unless  all  regula- 
tions regarding  Brazilian  consular  in- 
voices are  rigidly  observed,  they  result 
in  fines  being  imposed  on  consignees  in 
Brazilian  ports.  It  is  explained  that  cus- 
tom house  officials  in  Brazil  receive  50 
per  cent  of  all  fines  levied  on  consignees 
taking  their  wares  from  custom  houses 
This  encourages  fines  for  the  slightest 
deviation   from  invoice  regulations. 
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DALLAS 

(Continued  from  page  38) 


best  business  of  years.  From  the  in- 
quiries the  dealers  are  having  concerning 
new  models  or  new  cars  it  would  appear  a 
good  business  in  the  Dallas  territory  is 
assured  for  the  coming  year.  Dealers 
say  the  car  priced  at  from  $1,800  to 
$3,000  is  the  favorite  now.  Heavy  orders 
are  being  placed  and  the  dealers  are  in  a 
position  to  care  for  the  business  without 
any  great  assistance  from  the  bankers. 


ATLANTA 


ATLANTA,  Dec.  31. — Several  dealers 
to-day  expressed  confidence  that  business 
would  pick  up  considerably  after  the  first 
of  the  year,  but  the  consensus  of  opinion 
is  that  there  will  be  no  return  to  normal 
conditions  for  several  months  unless  cot- 
ton should  climb  to  price  that  is  double 
the  present  quotation.  The  holiday  busi- 
ness is  fairly  good  considering  the  recent 
period  of  depression  and  the  dealers  state 
many  prospects  promise  to  buy  early. 

In  1921,  if  all  these  sales  develop,  the 
dealers  say  the  demand  will  exceed  the 
supply.  The  next  two  or  three  months 
will  witness  only  the  beginning  of  return 
to  normal  conditions,  which  dealers  do 
not  believe  will  fully  materialize  before 
late  spring  or  summer.  Very  few  sales 
are  being  made  now,  and  it  is  certain  the 
trend  will  not  be  backward,  for  money  is 
becoming  less  tight  and  the  dealers  say 
this  will  mean  slow  but  gradual  increase 
in  sales  from  now  on.  All  business  lines 
are  doing  everything  possible  to  restore 
public  confidence. 


DENVER 


DENVER,  COL.,  Dec.  30— Although 
many  dealers  are  still  gloomy  over  the 
present  conditions,  others  point  out  that 
December  is  usually  a  dull  month  and 
some  have  had  reasonably  good  business 
during  the  month  at  that.  The  upward 
trend  has  already  been  felt  by  few  during 
the  last  few  days  through  sales  and  pros- 
pects, and  there  is  substantial  confidence 
of  a  gradual  gain  during  the  next  three 
months,  particularly  February  and 
March.  Please  tell  Adair  that  the  selling 
story  is  delayed  because  Heiser  is  sick, 
but  hopes  to  give  me  an  interview  early 
next  week  and  has  by  far  the  best  record 
in  Denver  sales  right  now. 


CINCINNATI 


are  expected  to  mount  so  that  the  trend 
will  be  well  defined  before  the  end  of 
March.  At  present  there  is  some  activity 
here  but  not  much. 

None  of  the  dealers  is  figuring  on  any- 
thing like  a  big  business  for  the  regular 
1921  season.  They  realize  that  the  mar- 
ket is  or  will  be  glutted  with  used  cars, 
purchased  during  last  year's  scrambles, 
and  that  prospects  for  new  cars  will  ne- 
cessarily be  limited. 

It  is  the  opinion  of  some  dealers  and 
especially  of  manager  H.  K.  Shockley  of 
the  Cincinnati  Automobile  Dealers  Asso- 
ciation that  several  manufacturers,  who 
have  curtailed  their  pi'oduction,  will  ac- 
tually find  themselves  "short"  and  will 
have  to  hold  off  prospects  for  a  few 
weeks  on  deliveries  when  the  business 
comes.  These  include  dealers  who  are 
holding  production  to  the  minimum,  un- 
willing to  take  a  chance  against  the  fu- 
ture until  the  business  actually  is  at 
hand. 


CINCINNATI,  Dec.  31— Automobile 
ps  in  the  Cincinnati  territory  are 
optimistic  over  the  prospects  for  the 
automobile  industry  in  the  future  and 
are  confident  that  business  will  begin  to 
pick  up  after  the  first  of  the  year.  This 
increase  is  expected  to  materialize  about 
February  1.     From   that  date  on   sales 


CHICAGO 


CHICAGO,  Dec.  31— No  notable  in- 
crease of  sales  of  automobiles  is  evident 
in  connection  with  the  holiday  purchas- 
ing of  commodities  and  dealers  are  not 
in  an  expectant  mood  for  immediate  im- 
provement. The  reported  increase  in 
price  of  Franklin  cars  is  expected  to 
stimulate  buying,  which  has  been  quiet 
for  months,  through  the  effect  it  will 
create  on  the  public  mind  that  other  cars 
may  likewise  have  their  price  values 
moved  upward. 

It  can  be  said  that  show  week  is  looked 
forward  to  with  keen  anticipation  by  all 
dealers  as  the  real  beginning  for  the  re- 
turn to  normal  in  the  automobile  trade 
in  this  city.  With  that  in  mind  every 
effort  is  being  made  to  line  up  prospects 
now  and  have  them  ready  when  the  coli- 
seum opens.  For  the  present,  however, 
conditions  remain  unaltered  generally 
from  what  they  have  been  for  the  past 
few  months.  While  there  have  been  sales 
made  they  have  not  been  made  in  such 
volume  as  to  make  the  horizon  any  too 
rosy  for  the  dealers. 


New  Air-Cooled  Car 

Designed  by  Horning 

CLEVELAND,  Dec.  31— The  Wash- 
ington Automobile  Co.  of  this  city  plans 
to  produce  a  new  air-cooled  car  to  be 
known  as  the  Washington  Six  from  de- 
signs of  Walter  R.  Horning,  who  was 
formerly  engaged  in  the  electrical  equip- 
ment business.  It  will  be  an  assembled 
car  comprising  such  components  as 
Timken  axles,  Delco  electrical  equipment, 
Borg  &  Beck  clutch,  Grant-Lees  gearset 
and  Thermoid  Hardy  universals.  The 
engine  is  a  six  cylinder  3Vi  x  4%  inch 
overhead  valve  design  and  the  wheel- 
base  will  be  120  in.  A  rear  axle  ratio  of 
I  66  to  1  will  be  used.  Oilless  bushings 
will  1.'  extensively  used,  and  a  Harrison 
ventilator  will  be  fitted  to  vary  the  cool- 
effect  in  accordance  with  atmospheric 
temperature. 


MILWAUKEE 

(Continued  from  page  37) 


January  or  February  after  the  income 
tax  period  and  are  depending  on  the 
severity  of  the  weather  to  sell  for  spring 
delivery  on  liberal  deposit.  Provided 
these  plans  get  sufficient  reaction,  and  it 
is  expected  they  will  develop  formidably 
though  intensive  salesmanship,  business 
will  truly  open  up  on  sane  basis. 

At  several  private  conferences  the  deal- 
ers expressed  decidedly  more  confidence 
in  the  next  three  months.  They  do  not 
expect  a  boom  period  but  do  expect  a 
response  exactly  in  proportion  to  harfl 
sales  work.  They  declare  that  prac- 
tically all  owners  who  trade  in  annually 
'and  for  new  cars  are  anxious  to  get  ac- 
tion as  soon  as  possible,  showing  there 
is  plenty  of  money  among  the  present 
owners.  Lower-priced  cars  are  not  ex- 
pecting anything  like  the  rush  of  two 
or  three  years  ago,  of  course,  but  they 
feel  sure  they  have  a  sound  and  healthy 
business  which  will  more  than  make  up 
for  the  reduction  in  boom  volume. 

Trucks  are  selling  slowly  and  the 
tractors  are  not  expected  to  revive  foi 
several  months  more.  The  public  is  still 
talking  about  further  price  reduction  in 
all  automotive  lines  but  is  impressed  by 
their  failure  to  get  cut  prices  now.  The 
dealers  are  all  standing  pat. 


DES  MOINES 


DES  MOINES,  IOWA,  Dec.  31— Auto- 
mobile conditions  are  practically  station- 
ary in  Des  Moines  territory.  One  dis- 
tributor had  twelve  salesmen  in  the  field 
during  the  entire  month  of  December 
and  they  failed  to  bring  in  a  single  order 
for  immediate  delivery.  The  prospects  for 
spring  business  are  good  but  little  busi- 
ness is  expected  the  next  sixty  days.  To 
show  the  trend  during  the  past  sixty 
days,  of  1000  registrations  issued  in  25 
counties  in  Des  Moines  territory,  more 
than  800  were  for  Fords.  Relief  from 
present  conditions  is  dependent  upon  the 
credit  situation.  In  the  farm  produce 
market  there  are  signs  that  the  move- 
ment of  grain  has  started  and  this  will 
tend  to  improve  the  situation,  but  it  will 
be  slow. 


HENDEE   BUILDS  POLICE  CARS 

SPRINGFIELD,  MASS.,  Dec.  30— The 
New  York  police  department  has  bought 
of  the  Hendee  Mfg.  Co.,  eighty-eight 
motorcycles  and  side  cars  for  use  in  the 
suppression  of  the  crime  wave  in  that 
city.-  The  motorcycles  will  be  equipped 
for  patrol  duty,  to  carry  driver  and  pas- 
senger heavily  armed.  It  is  believed  that 
the  free  use  of  motorcycles  will  be  effect- 
ive in  dealing  with  automobile  bandits. 
The  same  corporation  has  i-eceived  large 
orders  from  Boston  and  Philadelphia, 
making  a  total  of  221  motorcycles  and 
153  side  cars  ordered  for  these  three 
cities. 
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Automobile  Sales 

at  Retail  Spotty 

Dependent  Chiefly  on  Local  Busi- 
ness— Little  New  Discussion 
on  Prices 

(Continued  from  page  36) 
of  the  industry  as  a  whole.  Ford  pro- 
duced at  top  speed  all  of  last  year  and 
probably  has  a  considerable  surplus  on 
hand.  A  few  other  manufacturers  am 
in  the  same  position. 

Except  for  the  announcement  that 
Franklin  will  raise  his  prices  slightly, 
there  has  been  little  discussion  of  late 
of  the  price  question  as  it  relates  to  fin- 
ished cars.  In  this  respect  there  seems 
to  have  been  more  or  less  stabilization. 
It  may  be  significant,  nevertheless,  that 
manufacturers  of  parts  and  accessories 
are  announcing  reductions.  The  expec- 
tation in  some  quarters  is  that  companies 
which  gave  price  guarantee  in  lieu  of  re- 
ductions may  announce  readjustments 
during  the  show.  Much  importance  is 
being  attached  to  the  sales  stimulation 
which  will  result  from  the  New  York 
and  Chicago  exhibitions,  and  everything 
possible  will  be  done  to  extract  from 
them  every  possible  benefit  to  the  in- 
dustry. 

Production  to-day  is  at  a  low  ebb,  but 
the  outlook  is  more  hopeful  than  it  has 
been  in  six  months.  Sales  very  largely 
depend  upon  the  stabilization  of  retail 
prices  in  general  at  more  normal  levels 
and  there  are  many  indications  that  re- 
tailers in  various  lines  are  resigning 
themselves  to  the  inevitable  and  are  pre- 
paring to  pass  on  to  the  ultimate  con- 
sumer some  of  the  substantial  cuts  which 
have  been  made  in  retail  prices. 


FORT    WAYNE    PLANTS    CLOSE 

FORT  WAYNE,  IND..  Dec.  31— The 
Dudlo  Mfg.  Co.  of  this  city  has  closed 
down  all  its  departments  which  were 
engaged  in  the  manufacture  of  products 
used  by  the  Ford  company.  About  700 
employees  have  been  thrown  out  of  em- 
ployment indefinitely  by  this  shutdown, 
this  number  including  75  employees  in 
the  New  Haven  branch  and  30  employees 
in  the  Peru  branch.  The  Dudlo  company 
manufactures  insulated  wire.  About  300 
employees  engaged  in  the  manufacture 
of  products  which  are  not  used  by  Fori! 
still  are  at  work. 

The  Harry  Andrews  Paper  Co.  of  this 
city  has  also  been  affected  by  the  Ford 
shutdown.  The  Andrews  company  sup- 
plies Ford  with  a  paper  composition  used 
for  the  inside  doors  of  Ford  cars. 


COMPLETE  HIGHWAY  LINK 
MASON  CITY,  ILL.,  Jan.  3— The  larg- 
est stretch  of  paved  road  which  has  yet 
been  completed  under  the  Federal  Aid 
Act,  has  been  formerly  dedicated.  It 
constitutes  a  link  in  the  Chicago — St. 
Louis  highway  extending  from  S] 
to  Chatham,  a  distance  of  117  miles.  The 
entire  road  is  paved  with  concrete  and  it 
passe     through    Springfield    and   Peoria. 


STUDEBAKER  QUITS 
WAGON  MANUFACTURE 

SOUTH  BEND,  IND.,  Jan.  3— 
Manufacture  of  the  famous  old 
Studebaker  line  of  wagons  will  be 
discontinued  and  the  entire  facili- 
ties of  the  Studebaker  plant  here 
will  be  devoted  to  the  production 
of  motor  cars.  Some  time  ago 
the  carriage  and  harness  ends  of 
the  business  were  closed  out,  but 
the  manufacture  of  farm  wagons 
and  heavy  vehicles  for  army  pur- 
poses was  continued  until  the 
present  time. 


Newark  Factories 

Cut  Down  Operations 

NEWARK,  N.  J.,  Dec.  31— A  survey 
of  important  plants  in  this  section  of 
New  Jersey  indicates  an  almost  complete 
stoppage  of  production  in  many  cases, 
while  other  firms  are  simply  holding  to-  . 
gether  skeleton  organizations. 

Hyatt  Roller  Bearing  Co.  shut  down 
on  Dec.  24th  and  expects  to  resume  pro- 
duction Jan.  3.  An  announcement  to 
employees  stated  that  all  departments 
will  resume  at  the  same  time,  but  with 
forces  of  a  size  proportionate  to  produc- 
tion necessities  at  that  time. 

Splitdorf  Electrical  Co.  is  holding  to- 
gether its  office  and  shop  organizations, 
but  has  reduced  production  very  mate- 
rially. 

After  a  two-weeks  shutdown,  Gould  & 
Eberhardt  will  start  production  again 
on  Jan.  5.  A  force  of  270  men  will  be 
put  to  work  at  that  time,  and  gradually 
increased  as  necessity  demands.  The 
working  force  at  this  plant  numbers 
about  900  under  peak-load  production 
conditions. 

In  contrast  to  the  generally  depressed 
situation  in  this  district,  the  Rubber  & 
Celluloid  Products  Co.,  which  employs 
about  80  men,  is  maintaining  its  work- 
ing force  intact,  although  some  decline 
in  volume  of  business  has  been  expe- 
rienced. 


TO    USE   NEW   RAUSIE   ENGINE 

SPRINGFIELD,  OHIO,  Jan.  3— The 
Martin  Aircraft  Co.  of  Cleveland  will 
equip  one  of  its  large  commercial  air- 
planes with  a  Rausie  Big-Six  engine  of 
250  hp.  A  new  design  of  engine  with 
four  valves  per  cylinder  and  double  cam- 
shafts will  be  submitted  to  the  Govern- 
ment for  the  air  mail  service.  This 
engine  will  be  equipped  with  an  electric 
starter. 


A   CORRECTION 

Hanson  &  Tyler  Co.,  Fort  Dodge,  Iowa, 
which  has  made  an  assignment  to  credit- 
ors, was  not  agent  for  Chandler  and 
Cleveland  cars  as  was  stated  at  the  time 
the  assignment  was  announced.  These 
accounts  with  the  Hanson-Tyler  company 
were  closed  April,  1919  and  since  that 
time  have  been  in  other  hands. 


Excise  Tax  Refund 
Sought  in  Canada 

Deputation    of    Dealers    Request 

Return  of  Money  on  Unsold 

Cars 

OTTAWA,  Dec.  31— A  deputation  of 
Motor  car  dealers,  400  strong,  coming 
from  all  points  in  Canada,  from  Van- 
couver to  Halifax,  waited  on  Sir  Henry 
Drayton,  Minister  of  Finance,  to  urge 
that  the  excise  tax  paid  on  unsold  cars 
in  stock  at  the  time  of  the  recent  repeal 
of  the  excise  tax  be  refunded. 

In  the  brief  presented  on  their  behalf 
by  E.  M.  Trowern  of  Ottawa  and  sup- 
ported by  G.  M.  MacWilliam  of  Toronto, 
and  J.  H.  Fortier  of  Montreal,  it  was 
pointed  out  that  in  collecting  the  excise 
tax  on  motor  cars  at  their  Canadian 
source  (point  of  manufacture  or  port  of 
entry  of  domestic  manufactured  and  im- 
ported automobiles  respectively),  the 
motor  car  dealers  were  discriminated 
against,  as  this  procedure  not  only  ag- 
gravated the  already  difficult  credit 
situation,  but  also  militated  against  sales 
during  the  life  of  the  excise  or  so-called 
luxury  tax. 

This  adverse  discrimination  unfor- 
tunately, like  the  "evil  men  do,"  sur- 
vives the  tax  in  a  much  more  grevious 
form,  for  while  on  clothing,  shoes, 
jewelry,  etc.  (collected  by  retailers  at 
the  time  of  sale)  the  tax  was  automati- 
cally dropped  at  the  time  of  the  repeal, 
it  remains  on  motor  cars  that  were  in 
dealers'  stocks  at  that  time,  as  a  result 
of  which  the  dealers  must  take  it  as  a 
loss. 

The  tax,  15  per  cent  on  cars  under 
$3,000  and  20  per  cent  on  cars  at  $3,000 
and  over,  in  many  cases  approximately 
equals  the  dealers'  profit.  It  was  fur- 
ther pointed  out  that  owing  to  the  buy- 
ers strike  and  credit  stringency,  the  loss 
a  large  proportion  of  dealers  would  be 
compelled  to  face  was  beyond  their  power 
of  absorption.  Consequently  many 
would  be  bankrupted  and  others  would 
be  paralyzed.  Some  dealers  stand  to 
lose  as  high  as  $60,000  on  the  tax 
alone  unless  it  is  refunded. 


LABOR     NEARS      PRE-WAR      BASIS 

HARRISBURG,  PA.,  Dec.  31— Reports 
to  the  central  office  of  the  Pennsylvania 
State  Employment  Bureau  are  said  by 
the  officials  to  indicate  that  labor  of  all 
kinds  is  rapidly  returning  to  its  pre-war 
status  and  the  Pennsylvania  labor  turn- 
over is  decreasing.  It  is  believed  condi- 
tions will  be  back  to  normal  in  vii-tually 
all  trades  in  January. 


HAYES  WHEEL  STAYS  DOWN 

DETROIT,  Jan.  3— Hayes  Wheel  Co.  at 
Albion,  which  bad  been  closed  for  about 
two  months  and  which  was  reopened 
Monday,  was  closed  again  Wednesday 
following  the  announcement  that  Ford 
would  not  reopen.  The  company  manu- 
hubs  for  Fords  almost  exclu- 
sively. 
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Goodvear  Passes 

J 

January  Dividend 

Statement    Declares    Impairment 
of  Capital  Made  Action  Un- 
avoidable^— Add  Directors 

AKRON,  Jan.  3 — Explaining  to  stock- 
holders that  the  present  impairment  of 
capital  made  its  action  unavoidable,  the 
Goodyear  Tire  &  Rubber  Co.  passed  its 
quarterly  preferred  dividend  which  fell 
due  Jan.  1,  at  the  same  time  issuing  an 
official  statement  to  the  effect  that  pre- 
ferred dividends,  being  cumulative, 
would  be  paid  before  any  further  divi- 
dend is  paid  to  common  stockholders. 

Announcement  of  the  company's  action 
was  made  following  an  adjourned  meet- 
ing of  stockholders  at  which  several 
changes  in  the  company's  code  of  regula- 
tions were  voted.  Principal  among  these 
changes  is  the  decision  to  increase  the 
number  of  directors  from  seven  to  eleven. 
Stockholders  also  ratified  change  of  the 
fiscal  year  to  correspond  with  the  calen- 
dar year  instead  of  ending  on  Oct.  31 ; 
voted  to  hold  the  annual  meeting  in 
March  instead  of  December,  and  empow- 
ered officials  of  the  company  to  create 
finance  and  executive  boards. 

In  announcing  the  company's  inability 
to  declare  the  usual  preferred  stock  di- 
vidend, officials  in  formal  letters  to 
stockholders  said: 

"Your  disappointment  in  not  receiving 
the  quarterly  dividend  on  the  preferred 
stock  held  by  you,  due  on  Jan.  1,  1921,  is 
no  greater  than  that  of  your  board  of 
directors  in  not  being  able  to  pay  the 
same  on  that  date.  The  plans  for  the 
refinancing  of  our  company,  which  we 
expected  to  have  fully  completed  at  the 
time  of  the  first  adjournment  of  the 
special  meeting  of  stockholders  several 
days  ago,  are  not  yet  fully  consummated. 
Until  these  plans  have  been  completed 
and  the  present  impairment  of  the  com- 
pany's capital,  as  shown  by  the  audit 
made  as  of  Oct.  31,  1920,  and  which  was 
presented  to  stockholders  Dec.  29,  has 
been  restored,  the  company  would  have 
no  legal  right  to  pay  this  dividend  even 
though  it  had  at  present  funds  to  do  so. 

First   Duty   to  Creditors 

"The  company's  first  duty  is  to  make 
satisfactory  arrangements  with  its  cred- 
itors before  any  dividends  are  paid  to 
the  stockholders. 

"These  dividends  are  cumulative  and 
when  payments  are  resumed  all  divi- 
dends in  arrears  on  preferred  stock  will 
have  to  be  paid  before  any  dividend  is 
paid  to  the  common  stockholders.  We 
hope  to  announce  in  the  very  near  fu- 
ture the  completion  of  the  plans  now 
under  way  for  the  company's  permanent 
financing." 

The  annual  audit  showed  a  deficit  of 
$15,647,653  in  addition  to  anticipated 
losses  of  approximately  $19,000,000  on 
contractural  obligations  for  rubber  and 
fabric. 

Much  to  the  surprise  of  stockholders 
attending  the  adjourned  meeting  on  Dec. 
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29,  officials  of  the  company  were  unable 
to  announce  definite  and  satisfactory  con- 
summation of  the  refinancing  negotia- 
tions, and  asked  a  second  adjournment 
for  two  weeks  in  order  to  permit  more 
time  for  carrying  on  the  negotiations.  It 
is  understood  in  Akron  that  an  eleventh 
hour  hitch  in  the  tentative  negotiations 
arose,  due  to  terms  of  the  Eastern  bank- 
ing group  expected  to  negotiate  the  loan 
to  the  extent  of  $40,000,000  or  $50,000,- 
000,  which  were  regarded  as  too  exacting 
by  Goodyear  officials. 

Tried   Other   Financial  Groups 

This  unexpected  development,  it  is  re- 
ported, caused  Goodyear  representatives 
to  turn  to  other  financial  groups  in  the 
hope  of  pushing  through  the  refinancing 
upon  terms  more  satisfactory  and  accept- 
able both  to  officials  and  stockholders  of 
the  company.  The  permanent  refinanc- 
ing must  be  consummated  by  Feb.  15  to 
replace  the  temporary  loan  of  $28,000,- 
000  advanced  through  the  Goldman- 
Sachs  Co.  of  New  York,  and  which  ma- 
tures on  that  date.  There  is  a  possibility 
of  extension  of  this  loan,  officials  state, 
should  the  permanent  refinancing  plans 
be  further  delayed. 

In  casting  about  for  new  and  more 
friendly  financial  interests  to  tide  the 
Goodyear  company  over  its  present  cri- 
sis, it  is  understood  officials  turned  to  J. 
Pierpont  Morgan  and  the  banking 
group  represented  by  him.  Latest  avail- 
able and  tangible  information  received 
in  Akron  from  Wall  Street  indicates 
that  the  company  is  experiencing  con- 
siderable difficulty  in  interesting  the  Mor- 
gan interests  in  the  refinancing  venture. 

Wall  Street  is  known  to  be  none  too 
friendly  to  Goodyear,  due  to  the  fact 
that  the  company  through  the  financial 
strategy,  business  ability  and  genius  of 
its  president,  F.  A.  Seiberling,  who  in 
Akron  is  known  as  the  "Little  Napoleon," 
prior  to  this  time  has  been  able  to  carry 
on  its  previous  refinancing  without  the 
aid  of  Wall  Street,  and  therefore  has 
declined  proffers  of  aid  from  Eastern 
banking  groups. 

Called  for  Stock  Control 

The  original  terms,  upon  which  the 
original  banking  group  consulted,  offered 
to  absorb  the  Goodyear  issue  of  $40,000,- 
000  in  first  mortgage  gold  notes,  are  said 
to  have  included  a  stipulation  that  the 
financing  group  be  assigned  control  of 
fifty-one  per  cent  of  the  Goodyear  parti- 
cipating stock  during  the  tenure  of  the 
loan.  This  President 'Seiberling  is  en- 
deavoring to  avoid.  The  original  terms 
also  included  a  virtual  mortgage  on  the 
Goodyear  plant  and  a  commission  of  2% 
per  cent  on  net  profits  during  the  tenure 
of  the  loan,  in  addition  to  the  interest 
charge  agreed  upon. 
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Franklin  Completes 
Largest  Sales  Year 

Production  of  10,500  Represents 

1500     Increase  —  December 

Output  Totals  1000 

SYRACUSE,  Jan.  3— Franklin  Auto- 
mobile Co.  has  announced  completion  of 
its  biggest  year  and  the  establishment 
of  several  new  records.  Despite  the  al- 
most complete  let-down  in  selling  during 
the  autumn  months  the  Franklin  com- 
pany has  sold  and  delivered  ten  thou- 
sand five  hundred  cars  during  the  year. 
Of  this  number  one  thousand  have  been 
delivered  to  customers  for  immediate  use 
during  the  month  of  December.  This  is 
the  largest  December  in  the  history  of 
the  company  and  is  considered  indicative 
of  the  growing  popularity  of  the  air- 
cooled  car  for  winter  use. 

Figures  for  the  entire  output  in  1919 
were  9173  cars,  of  which  number  828 
were  sold  during  December.  December, 
1918,  the  Franklin  company  sold  234 
cars.  The  production  schedule  of  the 
preceding  years  never  approached  the 
figures  of  1919  and  1920.  The  largest 
single  day's  delivery  during  the  past 
month  was  Dec.  29  when  seventy  cars 
were  shipped.  They  were  sent  to  all 
parts  of  the  country  and  not  to  any  dis- 
tributer who  contemplated  storage  for 
future   delivery. 


Harvester  to  Deliver 

First  Light  Trucks 

SPRINGFIELD,  OHIO,  Jan.  3— Prep- 
arations have  been  made  by  the  Spring- 
field works  of  the  International  Har- 
vester Co.  to  usher  in  the  new  year  by 
delivering  the  new  high  speed  trucks  to 
the  trade.  The  first  truck  will  be  placed 
on  exhibition  in  the  lobby  of  Hotel  Shaw- 
nee, permission  having  been  granted  by 
Manager  Charles  T.  Gauvey.  The  new 
truck  will  be  shown  at  the  Columbus 
show  in  January  and  at  the  Springfield 
show  in  February. 

Preparations  are  being  made  to  in- 
crease the  force  at  the  Springfield  works 
to  3000  before  the  end  of  1921.  About 
1200  men  are  at  work  now  getting  out 
the  new  trucks  and  working  on  bodies 
for  the  Akron  plant. 


HARDMAN  RECEIVER  NAMED 

NEWARK,  N.  J.,  Jan.  3— Vice  Chan- 
cellor Foster  has  appointed  Chester  N. 
Farlie  receiver  of  the  Ilardman  Tire  & 
Rubber  Co.  of  Belleville.  The  application 
was  made  by  the  Rubber  Importers  & 
Dealers  Co.  of  New  York  for  a  judgment 
claim  of  $3,336. 


WINTHER  BUYS  TRUCK  CONTRACT 

SPRINGFIELD,  MASS.,  Dec.  30— The 
United  States  contract  held  by  the  Sin- 
clair Motors  Corp.  of  this  city  was  ob- 
tained by  the  Winther  Motor  Co.  of  Ken- 
osha, Wis.,  for  $10,000,  the  sale  being 
authorized  by  Referee  Charles  W.  Bos- 
worth  at  the  adjourned  meeting  of  the 
Sinclair  company  creditors  in  bankruptcy 
court  here.  The  deal  was  negotiated 
through  the  trustee  in  bankruptcy  of  the 
Sinclair  Motors  Corp.  It  was  reported 
by  Referee  Bosworth  that  the  contract 
carries  with  it  all  of  the  assets  of  the 
Sinclair  company  intended  for  use  in 
constructing  the  trucks. 
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Factories  Resume 
on  Low  Schedules 

General  Operation  Still  Month  or 

More  Awav — Wages  Cut 

20  Per  Cent 


DETROIT,  Jan.  4— Between  8000  and 
10,000  men  went  back  to  work  in  auto- 
mobile factories  here  yesterday  and  to- 
day. While  it  is  the  plan  of  the  manu- 
facturers to  increase  forces  and  produc- 
tion steadily  it  is  admitted  freely  there 
will  be  no  real  resumption  for  a  month 
at  least. 

Wage  schedules  in  all  plants  which 
reopened  yesterday  have  been  cut  around 
20  per  cent,  but  no  complaint  has  been 
received  and  workmen,  after  weeks  of 
idleness,  are  apparently  eager  to  return 
at  the  reduced  scale.  The  stopping  of 
the  Ford  and  Dodge  plants  simplified 
the  wage  problem  and  plenty  of  labor 
is  now  available  at  a  reasonable  wage. 
Best  of  all,  manufacturers  say,  the  re- 
turned workmen  are  full  of  pep  and  are 
apparently  ready  to  give  full  return  in 
service  despite  the  wage  reduction. 

It  was  stated  unofficially  that  the 
Dodge  plant  will  be  down  indefinitely. 
General  Manager  F.  J.  Haynes  declined 
to  predict  the  date  of  resumption  or  the 
schedule  likely  to  be  in  effect  on  reopen- 
ing. Practically  the  entire  force  of  22,- 
000  men  are  off,  though  a  few  hundred 
have  been  given  work  cleaning  and  over- 
hauling the  plant  and  parts  department. 
Dodge  continued  to  have  a  heavy  output 
in  October  and  November.  Dealers  are 
heavily  overstocked  and  thousands  of 
cars  are  stored. 

Cadillac  is  still  taking  inventory  and 
will  not  get  back  to  production  before 
next  week,  according  to  Lynn  McNaugh- 
ton,  general  sales  manager.  He  declined 
to  say  how  many  men  will  go  back  next 
week  or  what  the  output  would  be. 

Packard  reopened  yesterday  with  about 
50  per  cent  of  the  regular  force.  Offi- 
cials say  they  will  increase  the  force  as 
circumstances  warrant.  Production  will 
be  confined  to  closed  jobs  on  the  single 
six  chiefly  and  only  in  keeping  with 
demand. 

Studebaker  Starts  400  Men 

Studebaker  opened  plant  No.  5  yester- 
day with  400  men.  They  are  getting 
the  plant  in  shape  for  resumption  of 
production  next  Monday  in  all  the  com- 
pany's units  as  announced  before  the 
holidays.  They  will  start  on  a  schedule 
of  90  cars  daily  for  all  plants,  increasing 
as  conditions  warrant. 

Paige-Detroit  began  taking  back  mar- 
ried men  yesterday  and  hope  to  get  back 
into  production  as  soon  as  the  plant  is 
in  shape,  probably  by  the  end  of  the 
week.  They  will  maintain  a  rate  of  25 
cars  daily  with  about  1000  men  working 
temporarily.  The  company  has  orders 
for  January  delivery  totaling  $2,000,000 
and  for  February  of  $2,500,000.  This, 
with  the  daily  demand  expected,  will  per- 
mit an  increase  to  35  cars  daily  by  Feb. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

1.  A  survey  of  Paige  dealers  on  Dec.  1, 
according  to  H.  C.  Dart,  advertising  man- 
ager, shows  fewer  cars  unsold  in  the 
country  than  the  actual  number  of  Paige 
dealers. 

The  Lincoln  Motor  Co.  has  about  200 
men  at  work  though  not  attempting  to 
produce  any  cars.  All  its  efforts  are  be- 
ing centered  in  the  parts  departments. 
It  expects  to  swing  into  production  next 
week,  though  officials  have  not  an- 
nounced the  schedule. 

Chalmers  to  Start  Monday 

Officials  of  Maxwell-Chalmers  say  the 
Chalmers  plant  will  open  next  Monday 
with  about  300  men  working  on  closed 
cars  of  both  types. 

About  75  men  went  to  work  at  the  Co- 
lumbia Motor  Co.  yesterday  in  the  parts 
department  and  they  are  getting  the 
plant  into  shape  for  resumption  of  pro- 
duction. The  date  of  starting  has  not 
been  decided. 

Other  plants  are  still  down  so  far  as 
production  of  automobiles  is  concerned, 
though  the  parts  departments  in  all  fac- 
tories are  being  operated  except  in  the 
case  of  Hudson  and  Hupp  which  did  not 
stop  for  inventory,  continuing  on  the 
curtailed  schedule  in  vogue  the  last  two 
months. 

The  Essex  plant  is  closed  but  both 
Hudson  and  Essex  cars  are  being  built 
in  the  Hudson  plant  at  the  rate  of  about 
15  daily.  Hupp  is  continuing  its  schedule 
of  35  maintained  since  Dec.  1. 

Buick  will  get  under  way  next  Monday 
and  will  continue  indefinitely  the  daily 
schedule  of  250.  Dort  will  not  get  started 
on  its  new  model  probably  until  the  end 
of  the  month  and  Oakland  and  Olds  ex- 
pect to  start  next  week  with  a  short 
force  and  their  output  limited  to  the  de- 
mand in  sight,  though  a  schedule  of  100 
for  Oakland  and  30  for  Olds  will  be  the 
starting  figure.  Reo  has  resumed  pro- 
duction but  is  continuing  on  a  short  time 
schedule  and  building  about  30  cars  daily. 
Chevrolet  will  get  under  way  by  the  end 
of  the  week  on  a  production  of  100  a  day 
to  be  increased  as  demand  justifies. 
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Finds  Country  Stocks 

Down  to  Low  Point 

NEW  YORK,  Jan.  4— David  Ludlum 
of  the  Autocar  Co.  was  here  to-day  to 
visit  the  truck  show  and  incidentally  to 
impart  as  much  optimism  as  possible 
to  all  he  met.  Ludlum  came  to  New 
York  from  a  two  weeks'  vacation  in 
upper  New  York  State,  where  he  visited 
many  country  merchants.  He  had  with 
him  the  December  sales  reports  of  his 
company.  His  optimism  was  founded 
i     those  two  incidents.     He  said: 

"I  firmly  believe  that  we  are  begin- 
ning a  very  big  year.  During  my  trip 
I  have  visited  many  country  merchants. 
I  Found  that  they  were  so  down  in  stocks 
that  they  could  not  supply  the  wants  of 
their  trade  and  they  all  are  realizing 
that  they  must  order  goods  and  order 
them  quickly.  They  believe  that  pres- 
ent wholesale  prices  are  as  low  as  can 
be  expected.  I  predict  good  merchant 
buying  at  once  and  that  it  will  be  wide- 
spread. 


Akron  Begins  Work 
'  on  New  Schedules 

Goodyear     Cuts     Factory     Wages 

and  Salaries — January  Orders 

Substantial 

AKRON,  Jan.  4— The  Akron  rubber 
companies  resumed  operations  on  Jan. 
3,  after  being  closed  for  the  Christmas 
Holiday  week,  with  every  indication 
pointing  to  considerably  increased  pro- 
duction. There  is  a  gradual  absorption 
of  Akron's  estimated  army  of  20,000 
unemployed  men  and  a  steady  return  to 
conditions  approaching  normal  in  the 
tire  industry.  Goodyear  wages-  will  be 
cut  12%  per  cent  Jan.  10,  and  all 
salaries  from  15  to  20  per  cent. 

It  is  stated  authoritatively  by  Akron 
manufacturers  that  Akron  rubber  and 
tire  concerns  start  the  new  year  with 
fully  $50,000,000  worth  of  new  business 
on  their  books  so  far  for  the  month  of 
January.  This  estimate  is  conservatively 
made  and  is  likely  to  be  exceeded  largely 
when   all   January   orders   are  compiled. 

This,  according  to  business  experts,  is 
the  most  encouraging  note  in  the  tire 
industry  that  has  been  sounded  since 
the  period  of  retrenchment  began  last 
summer.  It  is  not  taken  to  mean,  how- 
ever, that  the  $50,000,000  worth  of  busi- 
ness will  result  in  increased  production 
at  once,  but  is  taken  to  augur  well,  for 
an  early  resumption  of  operations. 

Practically  all  companies  have  surplus 
finished  product  on  hand  sufficient  to 
accommodate  January  orders,  but  with 
orders  continuing  to  increase  as  they 
have  since  Dec.  15,  it  is  stated  that  this 
surplus  rapidly  will  be  worked  down 
and  will  demand  greater  production  at 
least  by  Feb.  15  in  order  to  keep  pro- 
duction apace  with  demand.  The  Good- 
year company  on  Dec.  15  had  over  $10,- 
000,000  worth  of  business  booked, 
with  over  $5,000,000  more  in  new  Janu- 
ary orders  received.  Since  that  time 
other  companies  show  commensurate 
amounts  of  January  business. 

The  B.  F.  Goodrich  Co.  on  Monday 
increased  factory  operating  time,  and  put 
on  many  former  employees  for  the  first 
time  in  eight  months. 

Firestone  on  Firm  Basis 

The  Firestone  company  is  understood 
to  be  more  sound  financially  than  any 
other  concern  in  Akron  and  to  be  pre- 
pared to  increase  production  just  as 
soon  as  the  present  surplus  is  worked 
down  by  deliveries  on  early  1921  orders. 

The  Goodyear  company's  business  is 
coming  in  to  such  extent  as  to  indicate 
an  early  necessity  for  increased  pro- 
duction, but  under  the  present  temporary 
financing  program,  there  is  no  possibility 
of  the  present  payroll  being  increased. 
Should  the  Goodyear  permanent  re- 
financing replace  the  temporary  loan  of 
$28,000,000  which  matures  Feb.  15  be 
consummated  before  the  next  adjourned 
meeting  of  stockholders,  officials  hope 
to  be  able  to  increase  production. 
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Ford  Organization 

Shaken  by  Strife 

Three   Officials   Resign   Positions 

Plant  Down  Indefinitely, 

Officials  Declare 
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manager,  and  much  of  the  success  of 
the  company  is  attributed  to  his  efforts. 
The  fact  that  he  denies  his  resignation 
is  regarded  in  the  light  of  a  technicality, 
because  he  insists  on  the  request  coming 
from  Henry  Ford  rather  than  Liebold  or 
Sorensen,  and  his  official  announcement 
of  his   resignation   is  expected   later. 


(Continued  from   page   39) 
the  financial  end,  then  took  the  position 
that  resumption  of  operations  would  be 
unwise  until  the  big  surplus  of  cars  had 
been  unloaded.  ,        , 

A  long  conference  last  Wednesday  re- 
sulted in  orders  to  parts  ^nufacturers 
who  had  resumed  operations  Monday 
again  to  stop  production  for  Ford  in- 
definitely, and  some  of  them,  notably  the 
Haves  Wheel  Co.,  at  Albion,  which  makes 
Ford  hubs  exclusively,  promptly  cosed 
down  after  three  days' operation  fo  low 
ing  a  shut-down  of  six  weeks.  At  the 
same  time  orders  went  forth  that  the 
factory  would  remain  closed  indefinitely 
-certainly  until  Feb.  1.  Officials  said 
to-day  there  would  be  no  resumption 
before  Feb.  15  in  any  event,  and  most 
likely  the  shut-down  would  continue  some 
time  after  that  date. 

Just  what  action  took  place  with  re- 
gard to  the  resignations  at  the  con-. 
ference  Wednesday  is  not  known.  B 
was  followed,  however,  by  an  all-day 
session  Thursday,  and  Friday  morning 
Brownell  announced  his  resignation. 
He  later  gave  out  the  statement  regard- 
fng  Klingensmith  and  Turrell  together 
with  the  facts  which  brought  about  the 

"Brownell  has  been  with  the  Ford  com- 
pany since  1914,  prior  to  which  time  he 
had   handled   Ford   copy   m   the   firm   of 
J      Walter     Thompson     Co.       When     ne 
joined     the    organization     the     company 
was   building   38,000   cars   a   year.     The 
output  for  1920  was  1,023,552.     Browne  1 
had  been  contemplating  a  trip   to   Cali- 
fornia for  the  health  of  his  wife,  though 
his    plans    were    simply    to    take    her   to 
Los   Angeles,  where   he   owns   an   estate 
upon    which    his    daughter    resides,    and 
leave    her    there    for    a    time,    returning 
to  his  duties  in  Detroit.    His  resignation, 
however,  he  said  to-day    would  give  him 
opportunity    to    spend    three    months    in 
the  West. 
Turrell  Regarded  as  Fixture 

Turrell,  formerly  an  expert  ac- 
countant, has  been  with  the  Ford  com- 
pany nine  years  and,  as  the  head  of  the 
accounting  department,  had  _  actual 
charge  of  K»rd  finances,  incoming  and 
outgoing.  He  was  regarded  as  one  of 
the  Ford  fixtures.  It  is  said  Ford  plans 
to  abolish  this  position 

The  resignation  of  Klingensmith, 
however,  was  the  one  big  topic  m  bank- 
ing circles  and  among  automotive  execu- 
tives. Starting  in  as  a  bookkeeper  with 
Ford  about  sixteen  years  ago,  Klingen- 
smith rose  to  the  position  where  he 
was  presumed  to  be  head  and  shoulders 
above  everyone  else  in  the  organization. 
He  succeeded  Mayor  James  Couzens  as 
executive     vice-president     and     general 


Willys  to  Maintain 

Present  Car  Models 

TOLEDO,  Dec.  31— C.  B.  Wilson,  new 
vice-president  of  Willys-Overland  Co.,  m 
a  statement  this  week  declared  the  auto- 
motive industry  would  be  one  of  the  first 
to  right  itself  from  the  present  depres- 
sion. Local  troubles,  he  said,  threw  the 
Willys-Overland  plant  out  of  balance  and 
declared  it  would  take  some  time  to  put 
the  plant  back  on  the  basis  desired  by 
the  owners,  but  assured  Toledo  that  it 
would  not  be  long  until  it  would  be  in 
operation.  ,  „  ,    .  , 

"There  is  no  doubt  of  the  well-laid 
plan  pf  the  Overland  officials  to  operate 
on  conservative  lines  on  an  economica 
basis.  The  product  has  been  studied 
carefully  and  executives  are  laying  plans 
for  the  future.  There  will  be  no  new 
models  brought  out  in  1921. 
Resume  on  To-Order  Basis 

NEW  YORK,  Jan.  4—  Production  at 
the  Willys-Overland  and  Willys-Knight 
factories  will  be  continued  strictly  on  a 
"to-order"  basis.  No  cars  will  be  made 
in  anticipation  of  demand  for  the  present. 
Relative  to  the  company's  policy,  Vice- 
President  Chrysler  said: 

"We  have  materially  reduced  our  out- 
standing obligations  and  have  followed 
the  policv  of  liquidating  finished  product. 
As  a  result  our  stocks  in  the  field  are 
very  low  and  the  total  number  of  finished 
cars  that  we  have  at  our  warehouse  in 
Toledo  is  less  than  2200.  Two  weeks  of 
business  throughout  the  country  would 
completely  absorb  every  finished  car. 


EMERSON   PASSES  DIVIDEND 

ROCKFORD,  ILL.,  Jan.  4— At  the  an- 
nual  meeting  of  the  Emerson-Brantmg- 
ham   Co.,   it   was   voted    to   defer   action 
until  the  next  meeting  upon  the  resigna- 
tion   of    J.    W.    McLachlan,    secretary- 
treasurer.     The  quarterly  dividend  was 
passed,  the  following  explanation  being 
submitted:     "Owing  to  the  general  trade 
and  financial  conditions,  the  directors  ot 
the    Emerson-Brantingham    Co.    deem   it 
advisable  to  maintain  the  company's  fin- 
ances in  the  strongest  possible  position, 
and    consequently,  voted  to  omit  the  dec- 
laration   of   the   regular   quarterly   divi- 
dend   which    would   be   payable    Feb.    1, 
1921    although  the  earnings  of  the  com- 
pany for  the  fiscal  year,  recently  closed, 
were    more    than    its    dividend    require- 
ments for  that  period." 

INDEX  TO  VOL.   XL1II 

Subscribers  who  desire  a  copy  of  the 
index  to  Vol.  XLIII  (second  half  1920) 
can  secure  same  by  sending  their  name 
and  address  and  a  request  for  the  index 
to  this  office. 
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South  America  Open 
for  Continued  Sales 

Exchange    Conditions    Only    Im- 
portant Drawback  to  Big  Op- 
portunity— Roads  Improve 

NEW  YORK,  Jan.  3 — A  belief  that 
American  automotive  manufacturers 
should  not  slacken  their  sales  and  service 
work  in  any  of  the  countries  of  Latin- 
America  was  expressed  here  to-day  by 
J.  H.  Wise,  who  has  just  returned  from 
a  business  trip  to  Para,  Pernambuco, 
Bahia,  Rio  de  Janeiro,  Sao  Paulo,  Santos 
and  Rio  Grande  del  Sur,  Brazil;  Monte- 
video, Uruguay,  and  Buenos  Aires, 
Argentina.  Wise,  as  a  representative 
of  Gaston,  Williams  &  Wigmore,  Inc., 
was  placing  agencies  for  the  Peerless 
automobile  and  Selden  trucks. 

"Exchange  conditions  are  the  greatest 
hindrance  to  trade  at  the  present  time," 
he  said.     "But,  due  to  the  great  natural 
wealth  of  these  countries  and  the  busi-  . 
ness  betterment  that  may  be  expected  in 
the  coming  months,  this  is  no  time  to  let 
up  the  slightest  on  foreign  trade.     Ex- 
change with  South  America  will  return 
to   normal   much    more    rapidly    than    it 
will  in  Europe,  and  to  one  who  has  suffi- 
cient knowledge  of  the  great  territory  of 
Brazil,     Uruguay     and    the     Argentine, 
there  can  be  no  doubt  of  the  trade  volume 
that  we  may  expect  in  coming  months. 
"Service  is  a  prime  requisite  for  the 
exporter  who  expects  to  continue  in  the 
South    American    market.      Now,    when 
conditions  are  slackened  here  at  home,  is 
the  time  to  undertake  service  and  main- 
tenance campaigns  for  the  foreign  field. 
Service   literature    is    needed,    education 
is     required— all     of     which     should     be 
undertaken  by  the  North  American  auto- 
motive manufacturer  who  would  extend 
his  business  in  the  Spanish  and  Portu- 
guese speaking  countries." 
Sao  Paulo  Market  Promising 


Wise  sees  the  Brazilian   state  of  Sao 
Paulo,   the  center  of   the  coffee-growing 
district,   as   one   of   the  most   promising 
fields  for  automotive  sales.     The  city  of 
that   name,   which   is   the   capital  of  the 
State,  is  the  third  largest  in  population 
in    the    South    American    continent    and 
already  boasts  of  some  4000  automobiles. 
An  improved  road  is  now  being  built  to 
the  city  of  Campinas,  which  has  a  popu- 
lation'of    150,000     and    is   located     105 
kilometers  to  the  north.     The  completed 
highway  to  Santos  stands  as  an  example 
of  fine  highway  construction,  and  Wise 
reports   an   active   project   for   the   con- 
struction   of    an    improved    highway    to 
connect  Sao  Paulo  with  Rio  de  Janeiro. 
The  touring  car  predominates  in  Sao 
Paulo,   there   probably  being   more   five- 
passenger  machines  than   any  other  de- 
sign     But,  as  Brazilian  families  are  apt 
to  be  large,  there  is  a  steady  demand  for 
seven-passenger    models.      The    sale    of 
cars  with  limousine  bodies  is  not  large, 
but  among  those  who  can  afford  them, 
this  type   is   popular.     The  demand  for 
sedan  or  similar  enclosed  cars  is  small. 
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France  Gets  Bill 

to  Quash  Gas  Tax 

Would  Help   Lift  Industry  from 

Slump — New  British  Tax  in 

Effect 


PARIS,  Jan.  3— (By  cable  to  Auto- 
motive Industries) — A  bill  has  been 
brought  before  the  French  Parliament 
calling  for  the  abolition  of  the  state 
tax  of  20  centimes  a  litre  on  gasoline  on 
a  caloric  basis.  This  is  equivalent  to  a 
tax  of  $35  a  ton  on  coal  and  is  respon- 
sible in  large  measure  for  the  present 
slump  in  the  automotive  industry.  In 
February  Germany  will  begin  delivery  of 
35,000  tons  of  benzol  a  year  in  accord- 
ance with  the  terms  of  the  peace  treaty. 
It  originally  was  intended  to  use  this 
mixed  with  alcohol  as  automobile  fuel 
but  no  alcohol  is  available,  owing  to  the 
decrease  in  production.  The  Govern- 
ment now  proposes  to  sell  most  of  this 
benzol  at  cost  to  the  French  chemical 
industry  and  the  rest  will  be  put  on  the 
market.  The  automotive  industry  would 
have  preferred  to  have  all  of  it  go  on  the 
open  market  in  order  to  force  down  the 
price  of  gasoline. 

The  price  of  gasoline  in  England 
dropped  7  pence  a  gallon  Jan.  1  but  the 
1  pound  sterling  horsepower  tax  went 
into  effect  at  the  same  time. 


A  French  law  which  went  into  effect 
Jan.  1  provides  that  no  person  can  pilot 
an  aircraft  without  a  government  license 
delivered  after  a  thorough  medical  ex- 
amination. 


Swiss  banks  have  advanced  the  funds 
necessary  to  continue  the  operation  of 
the  Piccard-Pictet.  Liquidators  have 
been  appointed  and  it  is  probable  the 
affairs  of  the  company  will  be  wound  up. 


The  French  Dunlop  Co.  has  purchased 
the  government  shell  factory  at  Mont 
Lucon,  covering  250  acres  and  will  use 
the  property  as  a  tire  factory,  but  will 
not  get  into  production  until  the  end  of 
1921. 


Dates  have  been  fixed  for  the  London 
automobile  shows  to  bring  them  aftei 
the  Paris  exhibition.  Trucks  will  be 
shown  from  Oct.  14  to  22  and  passenger 
cars  from  Nov.  4  to  12. 


A  new  tire  company  is  being  formed  in 
Turin  with  a  capital  of  $5,000,000.  It 
is  believed  the  Fiat  Co.  is  financially  in- 
terested. 


Exports  for  November,  1920,  and  Eleven  Months  Ending 
November  30 

November >  , —  Eleven  Months  Ending  Nov.  30 , 

1919  1920  1919  1920 

Quantity   Value    Quantity  Value    Quantity    Value    Quantity     Value 
Aeronlanes  1  $3,000  1  $2,000  36         $156,200  57         $548,174 

Aeropane    parts".'       .  77  706  906  3,248,989  ..  524,406 

P3    senaer  7  743      8.227  828    11.486    14.511.756   59,932     65,686,554   133,274   153,610,700 

Commercial"'. '...'.  1,712     3.143,351     2.330     4.557,385   14,104     32,889,384     26,876     43,168,368 
Parts,   not   includ- 
t"r9esen9i.neS.and        .-      3,644,460  ..      8,480,615  .:      37,565,548  ..     77,818,024 

Tand  oartTof"  15  015,639  .27,549,756  ..136,141,486  .274,597,092 

Motorcycles         :::2.884        79o!289     3,605     1,112,877  22.163       6,055,805     33,385       9,355,057 

ENGINES 

Quantity  Value  Quantity  Value  Quantity    Value    Quantity    Value 
Automobile  2,921       $393,988       220         $63,743   28,853      $4,350,851    30.246     $4,968,282 

„'?™  572        209  924      746        231,513   10.095       4,187,630     8.875       2.895,169 

^to^ry ?20        298  395  3,368        604164  23  898       3,405,420  28,749       5,074,779 

Traction       .'.'.'..'.:.:.'     994        987.1011,500     1.587,284  18.969     18,734,672  20,673     20,082,075 

TOqtines9aSOline.en'7,207  $1,889,408  5,834  $2,486,704  81,815  $30,678,573  88,543  $33,020,305 


were  disappointing.  They  included  only 
four  Ballots,  three  Fiats,  three  Darracqs, 
two  Sunbeams,  two  Talbots  and  one 
Mathis.  Unless  late  entries  are  received 
at  double  fees  it  is  doubtful  whether  the 
race  will  be  held.  Bradley. 


Kelly  Tire  Reported 

Sought  as  G.M.C.  Unit 

NEW  YORK,  Jan.  5— The  Kelly- 
Springfield  Tire  Co.  has  declared  the 
regular  quarterly  cash  dividend  of  $1 
a  share  and  the  usual  quarterly  3  per 
cent  stock  dividend  on  the  common  stock 
as  well  as  the  quarterly  dividend  of  $2  a 
share  on  the  8  per  cent  preferred.  Stock 
of  the  company  has  risen  rapidly  on  the 
stock  exchange  in  the  last  few  days  on 
reports  that  several  new  directors  soon 
will  enter  the  board  and  that  control  of 
the  company  soon  will  be  shifted  to 
the  Morgan  interests.  This  is  coupled 
with  assertions  that  after  these  changes 
are  made  Kelly-Springfield  will  become 
a  unit  of  General  Motors,  which  now  has 
no  tire  factory  although  it  has  close 
relations  with  the  Dunlop  Tire  Co.  It 
has  been  impossible  to  obtain  confirma- 
tion of  these  reports. 


Entries    for   the    French    Grand    Prix, 
which  closed  on  the  last  day  of  the  year. 


ROCKFORD  TO   AID   COTTA 

ROCKFORD,  ILL.,  Jan.  3— Business 
men  of  this  city  have  launched  a  cam- 
paign to  save  the  Cotta  Transmission 
Co.,  manufacturer  of  motor  vehicle  acces- 
sories, now  in  bankruptcy.  Since  the 
company's  difficulties  reached  an  acute 
stage,  there  has  been  a  desire  upon  the 
part  of  the  leading  citizens  of  Rockford 
to  prevent  a  suspension.  Several  manu- 
facturers in  other  lines  have  offered  to 
assist  in  a  financial  way  and  some  of  the 
preferred  stockholders  have  also  volun- 
teered their  co-operation. 

It  is  the  impression  that  the  trouble  is 
only  temporary  and  that  a  little  aid  at 
this  juncture  will  tide  the  company  over 
the  present  embarrassment.  It  is  planned 
to  sell  enough  stock  to  realize  funds 
to  take  care  of  the  pressing  obligations. 
A  committee  of  five  leading  merchants 
has  been  appointed. 


Car  Exports  Reach 
$274,597,092  Total 

Figures  to  November  30  Double 

Previous  Year — Imports  Grow 

to  $1,236,256 

WASHINGTON,  Jan.  3— Both  ex- 
ports and  imports  of  automobiles  and 
accessories  showed  a  remarkable  in- 
crease in  the  statistics  of  foreign  trade, 
compiled  by  the  Bureau  of  Foreign  and 
Domestic  Commerce  for  November.  The 
shipments  of  American  cars  for  the  first 
eleven  months  of  this  year  were  valued 
at  $274,597,092,  as  compared  with  $136,- 
141,486  for  the  corresponding  period 
last  year.  These  figures  show  that  the 
foreign  trade  in  automobiles  has  more 
than  doubled. 

Imports,  too,  have  grown  with  the 
passing  of  the  months,  indicating  the 
rehabilitation  of  European  car  manufac- 
turers. There  were  853  automobiles 
entered  at  American  ports  in  the  eleven 
months  ended  November.  The  declared 
value  was  $925,669.  For  the  same 
period  in  1919,  107  cars  valued  at 
$100,781  were  placed  on  American  mar- 
kets. The  automobile  parts  manufac- 
tured abroad  and  sold  here  increased 
tremendously  for  the  total  value  of  the 
shipments  for  the  eleven  months  of  1919 
was  $251,491,  as  compared  with  $1,136,- 
256  for  the  corresponding  period  this 
year.  The  imports  of  these  products  for 
November,  1919,  were  valued  at  $79,584, 
as  against  $107,264  for  November,  1920. 
Nineteen  cars,  valued  at  $58,054,  en- 
tered this  country  in  November  last 
year  and  sixty-six  cars,  with  a  valuation 
of  $67,272,  were  imported  for  the  same 
month  this  year. 

The  4917  cars  manufactured  in  this 
country  and  returned  for  various  rea- 
sons were  valued  at  $7,855,499.  This 
eleven  months'  total  is  large,  for  in  the 
same  period  last  year  1497  cars  valued 
at  $3,199,675  were  returned.  Part  of 
this  increase  is  perhaps  due  to  returned 
army  cars. 
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Harbeck  Resigns 
froni  American  Can 

Will    Confine  Activities  to  Auto- 
motive   Interests — Maxwell- 
Chalmers  Position  Good 

NEW  YORK,  Jan.  4— J.  R.  Harbeck 
has  resigned  as  vice-president  and  di- 
rector of  the  American  Can  Co.  in  order 
to  devote  all  his  time  to  his  automobile 
interests.  He  felt  that  it  was  unfair  to 
remain  an  officer  of  the  can  company 
when  he  was  able  to  give  it  so  little  of 
his  attention. 

Harbeck  for  some  months  past  has 
been  devoting  himself  to  the  affairs  of 
the  various  John  N.  Willys  enterprises 
in  which  he  is  a  director  and  to  the 
reorganization  of  the  Maxwell  and 
Chalmers  companies.  He  is  vice-chair- 
man of  the  reorganization  committee 
which  is  headed  by  Walter  C.  Chrysler, 
executive  vice-president  of  the  Willys 
companies. 

It  is  expected  the  Maxwell-Chalmers 
consolidation  plan,  which  has  been  ap- 
proved by  a  large  majority  of  the  stock- 
holders and  creditors,  will  be  declared 
operative  about  'the  middle  of  this  month. 
No  announcement  will  be  made  about 
the  appointment  of  a  new  active  manage- 
ment until  that  time.  Both  companies 
are  in  much  better  financial  position 
than  they  were  a  few  months  ago. 

Harbeck  is  essentially  a  financial  man 
and  because  of  this  ability  he  was 
drafted  with  Chrysler  by  bank  interests 
to  save  the  Maxwell-Chalmers  combina- 
tion. Besides  being  a  director  of  other 
Willys  companies  he  is  president  of  the 
Duesenberg  Motors  Corp. 


Army  Truck  Dumping 

Burdens  Coast  Market 

LOS  ANGELES,  CALIF.,  Jan.  5— Pa- 
cific Coast  motor  truck  dealers  are  alarm- 
ed over  the  prospective  effects  on  their 
business  of  the  importation  of  war  trucks 
from  Europe  and  their  sale  in  this  coun- 
try and  the  suggestion  of  Congressman 
Anthony  that  the  War  Department  be 
compelled  to  release  between  30,000  and 
40,000  trucks.  Seventy-five  trucks  im- 
ported from  Europe  were  unloaded  here 
a  few  days  ago  Similar  cargoes  are 
destined  for  San  Francisco,  Portland  and 
Seattle. 

These  trucks  have  been  brought  here 
by  the  Slough  Trading  Co.  of  England 
and  their  local  representative  says  the 
trucks  originally  were  sold  abroad  by 
agents  of  the  American  government  The 
shipment  received  here  is  made  up  of 
Packards  and  Rikers,  all  practically 
new.  The  representative  of  the  Slough 
company  claims  they  have  4000  similar 
trucks  to  be  marketed  in  this  country, 
including  Whites,  Pierces  and  Peerlesses 
in  addition  to  the  Packards  and  Rikers. 

He  is  seeking  to  dispose  of  the  local 
shipment  intact,  but  if  he  is  unable  to  do 
so,  he  probably  will  auction  them.  He 
also  has  on  hand  large  quantities  of  tires 


N.  A.  C.  C.  STATISTICS  SHOW  ACHIEVEMENTS  OF 
INDUSTRY  IN  1920 

Automobile  statistics  for  1920  as  prepared  by  Alfred  Reeves,  general 
manager  of  the  National  Automobile  Chamber  of  Commerce,  show  a  total 
car  registration  of  about  8,500,000,  of  which  900,000  are  trucks.  Produc- 
tion for  the  year  is  shown  as  2,241,000,  of  which  335,000-  are  trucks.  The 
combined  wholesale  value  of  the  product  reached  $2,136,183,676.  Exports 
for  the  year  totaled  $338,000,000.  The  figures  are  shown  in  the  following 
tables: 

Automobile  Use 

Automobiles   registered    in    U.   S.    (approx.) 8,500,000 

Passenger   cars   registered    in    U.   S 7,600,000 

Motor  trucks   registered    in    U.   S 900,000 

Cars   and   trucks  owned   by   farmers 2,500,000 

Per  cent  of  registration  in  towns  of  5000  population  or  less 55% 

Per  cent  of  registration   in  towns  of  1000  population  or  less 33% 

Per  cent  of   1920  output   bought  by  agricultural  districts 60% 

Automobile's  Part  in  Nation's  Business 

Amount  of  special   taxes   paid   annually   by   industry  to   Federal   Govern- 
ment          $257,000,000 

Registration    fees    paid     by    car    users $81,000,000 

Amount  paid   by   industry  to  railroads  for  freight  shipments  on   finished 

motor     vehicles $100,000,000 

Production  in  1920 

Cars    and    trucks    produced 2.241,000 

Passenger    cars    produced 1,906,000 

Motor   trucks   produced 335,000 

Wholesale   value   of   cars   and   trucks    produced $2,136,183,676 

Wholesale    value    of    passenger    cars    produced $1,703,437,213 

Wholesale    value    of    motor    trucks    produced $432,746,463 

Automobile  Exports  in  1920 

Value  of  motor  vehicles  and  parts  exported,  including  engines  and  tires  $338,000,000 

Number  of  passenger  automobiles  exported 153,000 

Increase    in    number    of    passenger    cars    exported 120% 

Value    of    passenger   cars   exported $155,000,000 

Number  of   motor  trucks   exported 27,000 

Increase  in   number  of  trucks  exported 60% 

Value   of    motor   trucks   exported $45,000,000 

Number  of  countries  to  which  automobiles  were  exported  during  year..  114 

Dealers  and  Garages  in  United  States 

Passenger  car   dealers 36,210 

Motor   truck    dealers 20,596 

Garages 38,538 

Repair  shops 47,556 


and  tubes  from  the  same  sources.  In 
view  of  the  present  market  conditions, 
the  arrival  of  these  trucks  from  Europe 
and  Anthony's  proposal,  the  truck  deal- 
ers are  appealing  to  national  associations 
and  Congressional  representatives  for 
protection.  They  say  the  country  might 
absorb  4000  trucks  from  Europe,  but 
never  40,000  from  the  army. 


Wilson  Body  Declares 

Big  Stock  Dividend 

DETROIT,  Jan.  6— The  C.  R.  Wilson 
Body  Co.  has  declared  a  stock  dividend  of 
300  per  cent,  payable  to  all  stockholders 
of  record.  Notwithstanding  financial  de- 
pression the  company  has  had  the  biggest 
year  in  its  history.  There  now  is  a  steady 
increase  in  the  number  of  orders  for 
bodies. 


REO  RESUMES  ON  HALF  TIME 

LANSING,  MICH.,  Jan.  6— The  Reo 
Motor  Car  Co.  has  resumed  operations 
after  inventory.  Its  entire  force  of  5,400 
men  is  working  on  half  time. 


Templar  Stockholders 

Ask  Stock  Accounting 

COLUMBUS,  Jan.  3— Alleging  that 
the  W.  O.  Cooper  Co.  of  Cleveland  had 
made  unjust  profits  "in  disposing  of 
stock  in  the  Templar  Motor  Co.  of  Cleve- 
land," J.  W.  Wilson,  owner  of  200  shares 
of  common  stock  in  the  automobile  com- 
pany, and  B.  Pittman,  owner  of  fifty 
shares  of  common  stock,  filed  suit  in  the 
local  courts  asking  for  an  accounting 
from  the  W.  O.  Cooper  Co.,  and  also 
for  the  rescinding  of  the  contract  be- 
tween the  two  concerns  over  the  disposi- 
tion of  Templar  stock.  The  Cooper  com- 
pany, it  is  claimed,  was  formed  for  the 
sole  purpose  of  selling  Templar  stock. 

M.  F.  Bramley  and  W.  O.  Cooper, 
stockholders  in  both  corporations,  are 
named  defendants  and  are  charged  with 
collusion  in  obtaining  advantageous 
terms  for  the  sale  of  stock.  It  is  alleged 
that  the  Cooper  company  has  received 
25  per  cent  on  the  sale  of  stock,  and 
in  addition  a  bonus  of  $500,000  in 
Templar  stock.  Stock  in  the  Templar 
Motor  Co.  unsold  totals  $8,500,000. 


January  6,  1921 

900  Tickets  Issued 
for  S.  A.  E.  Dinner 

Speakers     to     Discuss     Economic 

Situation  and  Transportation 

— Review  Road  Tests 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

So  much  interesting  material  has  been 
made  available  for  the  aeronautic  ses- 
sion of  the  Society  of  Automotive  Engi- 
neers that  two  meetings  will  be  held 
during  the  winter  convention  next  week. 
The  first  will  be  Tuesday  evening  and 
the  second  Wednesday  afternoon.  Glenn 
L.  Martin  will  preside  at  both. 
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NEW  YORK,  Jan.  5— The  annual  din- 
ner of  the  Society  of  Automotive  Engin- 
eers which  will  be  held  next  Thursday 
evening,  promises  to  be  one  of  the  most 
successful  in  the  history  of  the  organiza- 
tion. More  than  900  tickets  already  have 
been  sold  and  it  is  expected  the  attend- 
ance will  exceed  1200.  C.  F.  Kettering 
will  act  as  toastmaster.  The  speakers 
will  be  G.  E.  Roberts,  vice-president  of 
the  National  City  Bank,  who  will  discuss 
the  economic  situation  and  R.  E.  W. 
Cowie,  vice-president  of  the  American 
Railway  Express  Co.,  who9e  subject  will 
be  "Transportation." 

One  of  the  innovations  in  the  program 
for  the  convention  this  year  will  be  the 
discussions  which  will  mark  each  of  the 
various  sessions.  It  is  intended  to  devote 
half  the  time  to  formal  papers  and  the 
other  half  to  an  informal  discussion  of 
them.  No  papers  at  all  will  be  read  at 
the  chassis  session  Wednesday  after- 
noon. It  is  expected  a  dozen  of  the  lead- 
ing engineers  in  the  industry  will  ex- 
press their  opinion  on  this  subject. 

At  the  highway  session  Thursday 
afternoon  A.  T.  Goldbeck  will  tell  in  de- 
tail of  the  highway  research  work  done 
at  the  Government  experimental  station 
at  Arlington.  Approximately  20,000 
tests  of  the  effects  on  highways  of  vari- 
ous kinds  of  tires  have  been  made  and 
this  work  will  be  reviewed  by  Goldbeck. 

The  engineers  are  displaying  much  in- 
terest in  the  annual  carnival  which  will 
be  held  Wednesday  evening.  The  com- 
mittee has  not  disclosed  the  program  but 
has  promised  many  surprises. 

Transportation  to  New  York  and  re- 
turn may  be  secured  by  members  at  the 
rate  of  a  fare  and  a  half  upon  applica- 
tion to  ticket  agents. 

Rubber  Divisions  to  Meet 

The  various  divisions  and  committees 
of  the  Rubber  Association  of  America 
will  meet  the  first  four  days  of  next 
week.  The  annual  meeting  of  the  as- 
sociation will  be  held  Monday  afternoon 
in  the  Astor  Gallery  at  the  Waldorf. 
The  traffic  committee  and  the  executive 
industrial  relations  committee  will  hold 
sessions  at  the  Yale  Club,  Monday  morn- 
ing, and  the  bicycle  tire  manufacturers 
committee  at  the  same  place  Tuesday 
morning.  The  organization  meeting  of 
the  board  of  directors  to  elect  officers 
will  be  held  at  4  p.  m.  Monday.  A 
session  of  the  executive  committee  of 
the  tire  manufacturers  division,  which 
will  be  held  at  the  headquarters  of  the 
association  Thursday  morning,  will  be 
followed  by  a  general  meeting  of  the  tire 
manufacturers  division  at  the  Yale  Club 
in  the  afternoon.  Luncheon  will  be 
Berved  in  connection  with  all  the  meet- 
ings. 


Price  Drops  Thought 

Likely  During  Show 

NEW  YORK,  Jan.  5— Keen  interest  is 
being  displayed  throughout  the  industry 
on  the  possibility  that  numerous  price 
changes  will  be  announced  during  the 
New  York  show  next  week.  The  general 
belief  is  that  prices  will  be  scaled  down. 
This  is  based  on  the  fact  that  labor  costs 
are  becoming  materially  less  and  that 
numerous  parts  makers  are  announcing 
cuts.  Steel  and  other  raw  materials  also 
are  down. 

One  report  is  that  reductions  will  be 
announced  on  several  of  the  General 
Motors  lines.  The  utmost  reticence  is 
maintained  at  General  Motors  head- 
quarters here  on  this  subject,  but  it  is 
known  that  President  Du  Pont  has  been 
in  conference  with  several  of  the  large 
distributers  to  learn  whether  they  believe 
lower  prices  would  stimulate  business. 
Cadillac  and  Oakland  are  mentioned  most 
frequently  in  this  connection. 

When  other  companies  were  following 
the  lead  of  Henry  Ford  last  fall,  General 
Motors  stood  pat  and  guaranteed  its 
prices  until  the  first  of  this  year.  If  its 
schedules  are  lowered  it  is  confidently 
expected  all  other  companies  which  have 
not  reduced  already  soon  will  do  so. 


DAVIS  PRICES  REDUCED 

RICHMOND,  IND.,  Jan.  3— George  W. 
Davis  Motor  Car  Co.  has  reduced  prices 
on  all  models.  The  reductions  range 
from  $200  to  $400  and  bring  the  enclosed 
models  under  the  $3,000  mark.  The  tour- 
ing car  has  been  reduced  from  $2,185  to 
$1,895,  the  special  sport  car  and  special 
roadster  from  $2,350  to  $2,150,  and  the 
coupe  and  sedan  from  $3,185  to  $2,795. 
These  reductions  have  been  made  possi- 
ble by  a  decrease  in  the  cost  of  materials. 

REYNOLDS   CUTS   PRICES 

NEW  YORK,  Jan.  3— The  Reynolds 
Machine  Co.,  Massillon,  O.,  manufactur- 
ers of  automatic  screw  driving  machin- 
ery for  machine  screws  or  wood  screws, 
has  sent  letters  to  its  customers  an- 
nouncing a  substantial  reduction  in  the 
price  of  its  products. 

The  Electric  Storage  Battery  Co.  of 
Philadelphia  has  made  a  cut  of  28  per 
cent  in  the  price  of  Exide  batteries  of  all 
sizes  and  types,  effective  Jan.  1. 


RIVETT  REDUCES  PRICES 
BOSTON,  .Ian.  4— A  trade  bulletin  is- 
ned  by  the  Rivett  Lathe  &  Grinder  Co. 
says  "You  can  buy  now  Rivett  machines 
at  prices  comparing  favorably  with  those 
in  effect  in  1914."  In  a  tabulation  of 
new  prices,  compared  with  "peak  prices" 
it  is  found  that  the  price  reduction 
range  from  20  to  43  per  cent. 


ONCE  again  the  eyes  of  the  metal  market 
are  riveted  on  the  automotive  indus- 
tries, for  there  is  no  doubt  that  they  are 
playing  the  part  of  the  bellwether  In  the 
miniature  buying  movement  that  cast  its 
shadows  before  in  the  closing  days  of  the  old 
year  and  which  is  slowly  gaining  momentum 
in  the  first  week  of  the  new  year.  So  far 
only  a  small  portion  of  this  business  is  be- 
yond the  stage  of  preliminary  negotiation, 
but  the  all-important  fact  that  automotive 
buyers  are  once  more  in  the  market  imparts 
to  it  an  undertone  of  reassurance  that  is  in 
sharp  contrast  with  the  doleful  sentiment 
that  had  full  sway  a  few  weeks  ago.  To  be 
sure,  producers  recognize  that  orders  which 
a  year  ago  would  have  been  handed  to  them 
on  a  silver  platter  with  the  buyer's  most 
devout  wishes  for  speedy  delivery  will  now 
cause  an  intensive  scrimmage  between  sell- 
ers. The  latter  appear  to  be  perfectly  will- 
ing, however,  to  compete  for  business,  being 
mighty  grateful  that  some  is  to  be  had.  This 
is  the  all-important  fact.  With  the  Ford 
Motor  Company  in  the  market  for  upward  of 
30.000,000  bolts,  nuts  and  rivets;  the  General 
Motors  Corporation  reported  to  have  placed 
an  order  for  $1,000,000  worth  of  Oldsmobile 
bodies,  and  several  passenger  car  builders 
inquiring  for  relatively  good-sized  tonnages 
of  sheets,  the  steel  industry  is  convinced  that 
the  corner  has  been  turned.  The  automotive 
purchasing  agent  was  the  first  out  of  the 
market,  wherefore  the  prodigal's  return  is 
interpreted   as  a   doubly   happy  omen. 

Highly  interesting,  from  a  market  point  of 
view,  are  the  brickbats  which  the  copper 
industry  is  hurling  at  the  automotive  indus- 
tries. A  committee,  known  as  the  Copper 
and  Brass  Research  Committee,  has  investi- 
gated the  causes  for  the  decline  in  copper 
consumption,  and  among  these  it  has  discov- 
ered that  "in  no  one  industry  has  public 
ignorance  of  the  merits  of  copper  and  brass 
been  more  costly  than  in  automobiles." 
"Since  the  first  year  of  the  war,"  says  this  re- 
port, "there  has  been  a  steady  tendency 
toward  iron  products  until  the  total  amount  of 
copper  and  brass  now  used  in  the  average 
automobile  is  about  36  pounds.  To  this  sub- 
stitution in  structural  and  working  parts  Is 
attributed  the  tremendous  increase  in  the 
automobile  repair  business  in  the  last  few 
years."  With  copper  selling  to-day  at  one- 
third  of  what  it  cost  during  the  1916  and  1917 
flurries,  it  is  quite  possible  that  the  automo- 
tive industries'  interest  in  the  metal  may  be 
revived  to  some  extent,  but  the  committee's 
findings  ignore  altogether  the  tremendous 
forward  strides  of  alloy  steels  and  heat 
treatment  methods  achieved  since  the  war's 
outbreak.  , 

Pig  Iron — One  report  has  it  that  the  Ford 
Motor  Company  is  now  asking  $33  base  fur- 
nace, or  $2  more  than  sialic!  i  few  weeks 
ago.  The  market  Beema  destined  to  remain 
in  abeyance  until  consumers  are  convinced 
that  they  can  not  buy  at  $30,  or  sellers  thai 
$33  will  not  attract  sufficient   business 

Steel — Supplies  "f  full  finished  body  gheel 
in   automotive    builders'    warehou         an     < 
ported  to  have  dwindled  and,  aside  from  an 
inquiry  for  1500  tons  a   month   by  a    Detroit 
passenger    ear    manufacturer,     smalli  r     ton 

nagei    an     t>  In ug  tit    bj    other   int. Test-'. 

Prices   generally   are   resting   at    the  Corpora- 
lion's  I. -\  i  Is 

Aluminum— Bargain  lots  of  sundrj  in ed 

and   n  i  tal   an    still   offered   al    50   pi  i 

,  .  nt   below  the  sole  producer's  nominal  con- 
■  i  ,.  i    i.i  i  \t  the  first  sicy  i>r  demand  tin 

marki  t  is  likely  to  stiffen  considerably. 
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FINANCIAL  NOTES 


Chandler  Motor  Car  Co.  has  fixed  its  net 
profits  at  about  $5,000,000.  or  equivalent  to  $1S 
a  share  on  the  280,000  share  capital.  This  is 
following  all  write-offs,  including  a  severe  in- 
ventory shrinkage.  In  1919  Chandler  earned 
$26. HI  a  share,  before  taxes  on  210,000  shares 
Total  production  for  1920  is  expected  to  reach 
26,000,  an  increase  of  8,000  over  the  previous 
year. 

Gray  &  Davis,  under  the  new  American 
Bosch  management,  has  been  able  to  develop 
a  modest  earning  power,  which  holds  out  the 
promise  of  substantial  profits  whenever  busi- 
ness revives.  From  August  to  October,  in- 
clusive, net  earnings  totalled  $36,000,  after 
allowance  of  $61,000  for  depreciation. 

Miller  Tire  &  Rubber  Co.  has  declared  a 
dividend  on  common  stock,  but  has  reduced 
it  from  8  per  cent  to  4  per  cent  a  year,  or  at 
the  rate  of  1  per  cent  a  quarter.  The  reduc- 
tion is  made  because  officials  deemed  it  wise 
at  this  time  not  to  disburse  any  more  funds 
than  necessary. 

Auto  Sales  Corp.,  reports  net  income  of 
$118,035  for  ten  months  ending  Oct.  31  after 
deducting  charges  and  taxes.  This  is  equal 
to  $2.22  a  share  on  the  $2,656,100  preferred 
stock  of  50  par  value.  The  balance  sheet 
shows  total  assets  of  $7,575,414  and  surplus 
of  $381,729. 

Paige-Detroit  Motor  Car  Co.  notified  the 
Detroit  stock  exchange  yesterday  that  the 
monthly  dividend  of  1  per  cent  had  been 
passed.  The  company  reduced  the  dividend 
from  2  to  1  per  cent  several  months  ago 
when  the  slump  came  in  the  automobile 
industry. 

Parish  &  Bingham  Corp.  has  passed  its 
quarterly  dividend  due  at  this  time  owing  to 
business  curtailment  in  December.  The  in- 
ventory position  of  the  company  also  influ- 
enced directors  in  their  dt  termination  to 
pass  dividends  at  this  time. 

Clayton  <&.  Lambert  Mfg.  Co.  has  declared 
a  dividend  of  2i&  per  cent  on  all  stock 
record  Dec.  16.  This  is  the  fourth  cash 
dividend  paid  during  1920,  making  a  distri- 
bution of  10  per  cent  cash  and  25  per  cent 
stock  during  the  year. 

Ohio  Body  &  Blower  Co.  has  passed  its 
quarterly  dividend  due  at  this  time.  Curtail- 
ment of  operations  in  the  automotive  indus- 
try so  reduced  operations  in  the  body  division 
that  the  dividend  was  not  earned  in  the  last 
quarter. 

Biddle  Motor  Car  Co.  creditors  will  meet 
Jan.  11  at  82  Beaver  Street,  New  York,  to 
prove  claims,  appoint  a  trustee,  examine  the 
bankrupt  and  transact  such  other  business 
as  may  come  before  the  meeting 

Cleveland  Tractor  Co.  directors  have  de- 
claued  the  first  quarti  riy  dividend  at  the 
annual  rate  of  7  per  cent,  payable  Jan.  1. 
Previous  dividends  were  at  the  rate  of  6  per 
cent  per  annum. 

Westcott  Motor  Car  Co.,  Springfield.  Ohio. 
has  declared  the  usual  2  per  cent  quarterly 
divldt  ml  on  preferred  stock.  The  company  is 
making  preparations  to  resume  full  opera- 
tions  Feb.    1. 

Pierce- Arrow    Motor   Car  Co.   din  <  tors   will 
meet  in  February,  not  Jan.  11.  as  report 
vote  on  the  regular  quarterly  preferred  divi- 
dend payable  April  1. 

Republic  Motor  Truck  Co.,  Inc..  has  de- 
clared a  quarterly  dividend  of  $1.76  a  share 
on  preferred  utock  payable  Jan.  i  t<>  stock- 
holders of  Dec.  20. 

Hupp     Motor    Car    Corp.,    has     dei  I 

quarterly  dividend  of  2%  per  cent  on  common 
.    payable  Feb.  1  to  stockholders  Jan.  15. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Jones  Motor  Car  Co.,  Wichita.  Kans  .  has 
been  thrown  into  bankruptcy  and  M.  E. 
Garrison    has    been    appointed    trustee. 

Continental  Motors  Corp.  closed  its  books 
Jan.  4  in  preparation  for  the  annual  meeting 
of  stockholders,  Jan.   19. 

Singer  Motor  Co.,  Mt.  Vernon.  N.  Y..  will 
be  sold  at  auction  Jan.  11,  by  order  of  Sidney 
S.  Meyers,  trustee. 

Jordan  Motor  Car  Co.  paid  its  regular  quar- 
terly dividend  Dec.  31. 
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G.  M.  C.  Directorate 

Increased  to  31 

NEW  YORK,  Jan.  3— Directors  of  the 
General  Motors  Corp.  at  a  meeting  late 
last  week  omitted  the  stock  dividend  of 
one-fortieth  of  a  share  of  common  stock 
which  has  been  paid  quarterly  since 
March  of  last  year.  The  elimination  of 
this  portion  of  the  customary  dividend 
was  no  surprise,  since  there  had  been 
rumors  recently  that  thi9  was  to  be  done. 
The  directors  declared  the  quarterly  cash 
dividend  of  25  cents  a  share  on  the  com- 
mon. The  quarterly  dividends  of  $1.50 
a  share  on  the  preferred,  $1.50  a  share 
on  the  6  per  cent  debentures  and  $1.75 
a  share  on  the  7  per  cent  debentures 
were  also  declared.  All  of  the  dividends 
are  payable  Feb.  1  to  stockholders  of 
record  Jan.  10. 

The  Board  of  Directors  was  increased 
to  thirty-one  members  by  the  election  of 
K.  W.  Zimmerschied,  C.  F.  Kettering 
and  F.  D.  Brown.  Both  Brown  and 
Zimmerschied  were  elected  vice-presi- 
dents of  the  company,  the  first  named  to 
have  charge  of  finances  under  the  Chair- 
man of  the  Finance  Committee.  L.  R. 
Beardsley  was  elected  an  assistant 
secretary. 

The  position  of  General  Motors  at 
this  time  is  9aid  to  be  strong.  It  has  on 
hand  at  this  time  less  than  3500  com- 
plete vehicles,  which  is  a  remarkable 
showing  in  view  of  the  fact  that  the 
total  production  for  the  year  will  ap- 
proximate 400,000.  Inventories  of  raw 
materials  have  been  substantially  re- 
duced. Plants  are  being  kept  in  readi- 
ness,  however,    to   speed   up    production. 


REPUBLIC  RUBBER  RESUMES 

YOUNGSTOWN,  OHIO,  Jan.  3— Re- 
public Rubber  Corp.  will  resume  opera- 
tions Jan.  10,  after  being  closed  down 
since  Dec.  23  for  inventory  and  repairs. 
Pneumatic  tire,  tube  and  solid  tire  de- 
partments will  begin  with  three  eight- 
hour  shifts  on  the  10th  while  the  me- 
chanical goods  departments  will  resume 
Jan.  17.  Orders  received  since  the  plant 
closed  down  are  expected  to  keep  it  in 
operation  for  some  time. 


KELLY  GETS  TRUCK  ORDERS 

NEW  YORK,  Jan.  3— Directors  of  the 
Kelly-Springfield  Truck  Co.  met  here  to- 
day but  transacted  only  routine  business. 
No  decision  was  reached  in  regard  to 
opening  the  factory  at  Springfield,  0.  A 
steadily  increasing  number  of  orders  is 
being  received  but  no  more  vehicles  will 
be  produced  until  those  on  hand  are  sold. 
The  directors  believe  the  truck  market 
is  improving  and  that  the  outlook  is 
brighter  than  it  has  been  for  some  time. 


Bank  Credits 

Written  exclusively  for  AUTOMOTIVE 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


NEW  YORK,  Jan.  6— Withdrawal 
last  week  by  the  Government  of  $36,000,- 
000  of  its  funds,  and  the  announcement 
of  a  further  withdrawal  of  $45,000,000 
to  take  place  early  this  week,  had  no 
outward  effect  on  the  money  market  last 
week.  These  Government  operations,  to- 
gether with  the  maturity  this  week  of 
some  $155,000,000  Treasury  Certificates, 
had  evidently  been  sufficiently  antici- 
pated. Call  money  was  quoted  without 
change  all  week  at  7  per  cent.  Time 
money  was  scarce,  with  few  transactions, 
and  with  nominal  rates  unchanged. 

A  decline  of  $16,354,000  in  Federal  Re- 
serve notes  was  responsible,  in  the  main, 
for  the  slightly  improved  reserve  posi- 
tion of  the  New  York  Federal  Reserve 
Bank  last  week.  Total  gold  reserves  de- 
clined $7,350,000,  and  bills  on  hand  in- 
creased $10,105,000.  Net  deposits  in- 
creased $5,129,000,  and  holdings  of  U. 
S.  certificates  of  indebtedness  declined 
$18,974,000:  Total  earning  assets  de- 
clined $8,869,000.  The  reserve  position 
of  the  bank  was  better,  for  the  first  time 
during  the  year,  than  for  the  correspond- 
ing week  of  1919. 

The  week-end  statement  of  the  Fed- 
eral Reserve  banks  as  a  whole  reflected 
an  improved  reserve  position.  The  ratio 
of  gold  reserves  to  Federal  Reserve  notes 
in 'circulation,  after  setting  aside  35  per 
cent  against  net  deposits,  equalled  the 
figure  of  Dec.  17,  when  it  was  50.5  per 
cent.  This  ratio  had  been  equalled  only 
once  before  in  the  year,  and  exceeded 
only  on  Jan.  23,  1920.  The  week  before, 
the  ratio  had  been  49.8  per  cent. 

This  improvement  was  chiefly  a  result 
of  a  decline  in  Federal  Reserve  notes  in 
circulation  of  $60,245,000,  accompanied 
by  an  increase  in  total  gold  reserves  of 
$3,531,000.  The  total  cash  reserves  in- 
creased $12,409,000.  Bills  discounted, 
secured  by  Government  war  obligations, 
declined  $36,227,000,  and  total  earning 
assets  declined  $18,012,000.  Total  net 
deposits,  however,  increased  $54,842,000. 


KARDELL   PETITION   FILED 

ST.  LOUIS,  Dec.  30— An  involuntary 
petition  in  bankruptcy  was  filed  in  the 
United  States  court  yesterday  against 
the  Kardell  Tractor  &  Truck  Co.  whose 
plant  has  been  closed  for  two  weeks.  The 
company  has  built  tractors  but  has  never 
produced  any  trucks.  The  petitioning 
creditors  are  the  Machine  Products  Co. 
of  Cleveland  with  a  claim  of  $15,659.74; 
Ruebelman-Lucas  Hardware  Co.,  $286.90, 
and  William  J.  Kennedy  Stationery  Co., 
$5.  The  acts  of  bankruptcy  alleged  are 
the  payment  on  Nov.  20  of  $87.93  to 
Johnson  Automobile  Co.  and  on  Nov.  24 
of  $64  in  Liberty  Bonds  to  the  Liberty 
Bank.  W.  H.  Kardell  is  president,  and 
J.  C.  Kardell,  vice  president,  of  the 
tractor  company  which  was  incorporated 
in  1917.  They  also  are  president  and 
vice-president  of  the  Kardell  Motor  Car 
Co.,  but  the  two  have  no  connection. 


January  6,  1921 


MEN  OF  THE  INDUSTRY 


L.  B.  McEwing,  manager  of  the  wholesale 
department  of  the  Reo  Chicago  branch 
organization,  lias  been  promoted  to  the 
position  of  general  sales  manager  with 
jurisdiction  over  both  retail  and  wholesale 
departments  as  successor  to  X.  O.  Gilbert, 
former  retail  sales  manager  who  has  re- 
signed. P.  A.  Collins  until  recently  identi- 
fied with  the  Reo  factory  engineering  depart- 
ment has  been  named  service  manager  of  the 
Chicago  branch. 

J.  C.  Culbertson,  president  end  general 
manager  of  the  Wichita  Motors  Co.  has  been 
appointed  a  member  of  the  committee  which 
will  work  out  the  organization  of  the  Foreign 
Trade  Financing  Corp.,  which  will  he  formed 

with    a    capital    of    $100,000.1 to     conduct 

foreign  trade.  H^  is  associate  d  with  some 
Of  the  leading  financiers  of  the  country. 
Wichita  Motors  now  is  selling  its  products  in 
S3  foreign  countries. 

H.  P.  Meredith,  formerly  manager  of  the. 
Curtis  Airplane  and  Motor  Corp.,  Garden 
City.  L.  I.,  has  joined  the  Maxwell-Chalmers 
organization  in  Detroit  as  general  works 
engineer  in  charge  of  all  building  design, 
construction  changes,  plant  maintenance  and 
power  plant  operation.  His  duties  will  cover 
the  company's  plants  in  Detroit.  Dayton. 
New  Castle,  Ind.,  and  in  Canada. 

Earl  E.  Harrington  has  assumed  his  duties 
as  general  superintendent  of  the  Delion 
Tire  &  Rubber  Co.,  Baltimore.  For  the  last 
five  years  he  has  been  with  the  Goodyear 
Tire  &  Rubber  Co.  and  his  last  service  with 
it  was  in  the  technical  service  division  when 
he  worked  on  tire  production  and  construction 
engineering    problems. 

H.  A.  Oswald  has  been  made  general 
manager  and  secretary-treasurer  of  the 
Hamilton  Motors  Co.,  Grand  Haven.  Mich. 
F.  A.  Inman  has  been  named  assistant  to  the 
general  manager.  E.  A.  Grabman  is  factory 
manager  and  fiscal  agent  representing  the 
Interest  of  Adolph  Pricken.  New  York,  the 
company's    president. 

I.    L.    Walker,   manager  of  the   engineering 
department  of  S.   F.   Bowser  &  Co.,   Inc.    Ft. 
Wayne.    Ind.    has    been    appointed    executive 
engineer.     He   has   been   connected   with   the 
company    about    twelve    years      In    his    new 
position,    he    will    have    supervision    over    the 
uiy's  dealings  with  insurance  companies. 
W.   L.  Carver  has  been  made  general  man- 
ager and  chief  engineer  of  the  Antigo  Tractor 
Co.,   Antigo,  Wis.     B.   W.   Keene    will   be,  his 
int.  and  1 1.   S.   Stewart,   designer  of  the 
tractor  to  be  built  by  the  company,  has  been 
elected   a  director  and  named  consulting  en- 
gineer. 

Alfred  Weiland  has  been  appointed  assistant 
to  the  president  of  the  Pi  ree-. Arrow  Motor 
Car  Co.,  aeting  for  the  president  in  matters 
ng.  Weiland  was  former- 
ly  production  engineer  for  tie-  Wright-Martin 
Co..  and  later  was  with  the  Goethals  Com- 
pany. 

William  Elliott  Phelps  has  been  appointed 
general  sales  manager  of  the  Haynes  Auto- 
mobile Co.  He  was  formerly  sales  manager 
in  the  Chicago  district  for  the  Haynes  com- 
pany and  previous  to  that  had  been  general 
sales  manager  of  the  All  American  Truck  Co. 

Max  B.  Loomis  has  been  made  advertising 
manager  of  the  Sparks-Withington  Co.  at 
Jackson.  Mr.  I.oomis  formerly  was  with 
the  Reo  organization  and  succeeds  Major 
H.  L.  Hunt  who  returns  to  his  newspaper 
work  on  the  Jackson  Evening  News. 
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C.  A.  Bishop  has  been  appointed  western 
sales  manager  of  the  Hart-Parr  Co.  His 
headquarters  will  be  at  the  factory,  Charles 
City.  Iowa.  John  P.  Gregg  has  been  named 
northwestern  sales  manager  for  the  company. 

Dan  B.  Hurlbut  has  been  named  factory 
representative  of  the  Kroyer  Motors  Co., 
Stockton.  Cal..  manufacturers  of  the  Wizard 
tractor.  He  was  formerly  connected  with  the 
International  Harvester  Co. 

A.  O.  Wililams  is  now  secretary  of  the 
Automotive  Association  of  Cleveland.  Dale 
Brown  has  been  acting  secretary  for  the  past 
year  or  so  and  Williams  will  now  take  up  the 
active  work. 

E.  S.  Partridge,  formerly  Owen  Magnetic 
and  Liberty  distributer  in  New  York,  has 
become  New  York  branch  manager  for  the 
American  Motors  Corp.,  manufacturers  of  the 
American  6. 

Allen  C.  Chambers  for  three  years  sales 
manager  of  the  Russel  Motor  Axle  Co.. 
tendered  his  resignation  Jan.  1.  He  has 
announced  no  future  connection. 

Dr.  F.  G.  Cottrell  has  resigned  as  Director 
of  the  United  States  Bureau  of  Mints.  It  has 
been  arranged  that  H.  Foster  Bain  of  Cali- 
fornia shall   succeed   him. 

Millard  S.  Binney,  formerly  advertising 
manager  of  the  Traffic  Motor  Truck  Co.. 
has  joined  the  Ross-Gould  Co.,  advertising 
agency,  St.  Louis. 

W.  E.  Nutting  has  been  made  general 
manager  of  the  Detroit  Motor  Parts  Co.,  to 
.  succeed  R.   B.  Merrill,   resigned. 

Frank  B.  Willis  has  been  appointed  sales 
manager  of  the  Duplex  Truck  Co.,  Lansing, 
Mich. 
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Moline  Executives 

Earn  Promotions 

MOLINE,  ILL,,  Jan.  3— H.  B.  Din- 
neen,  general  trade  manager  of  the 
Moline  Plow  Co.,  has  been  placed  in 
charge  of  the  manufacture  of  farm  im- 
plements. He  went  with  the  campany 
a  year  ago  from  the  John  Deere  plow 
works,  of  which  he  then  was  manager, 
and  the  capacity  he  has  displayed  in  that 
brief  period  has  brought  his  promotion. 
His  preliminary  experience  has  given 
him  a  thorough  knowledge  of  the  field 
requirements  for  Moline  goods.  His 
place  as  general  trade  manager  will  be 
taken  by  F.  W.  Edlin,  who  has  estab- 
lished a  wide  reputation  among  men 
engaged  in  the  distribution  of  farm  im- 
plements. 

Louis  W.  Puller  has  been  transferred 
from  the  drill  works  at  St.  Louis  to 
become  manager  of  the  plow  works  in 
this  city.  

Liberty  Takes  Over 

Cameron  Engine  Sale 

BRIDGEPORT,  CONN.,  Jan.  3— The 
Cameron  air-cooled  engine,  heretofore 
marketed  by  the  Cameron  Motors  Corp., 
will  hereafter  be  marketed  as  well  as 
manufactured  by  the  Liberty  Mfg.  Co., 
this  city.  Cameron  will  continue  his 
identification  with  the  Cameron  engine 
as  engineer  in  charge  and  also  as  a  di- 
rector. 

A  new  plant  completely  equipped  for 
and  entirely  devoted  to  engine  produc- 
tion has  just  been  completed  by  Liberty 
at  Stratford,  a  suburb  of  Bridgeport. 
This  plant  will  have  a  capacity  of  30 
complete   engines    per   eight   hour    shift. 


American  Bosch  Magneto  Corp.  expects  to 
ship  some  12,000  magnetos  in  the  first  two 
months  of  1921.  This  compares  with  40.000  in 
a  single  month  in  1920.  Beginning  March  1 
the  company  expects  a  decided  improvement 
in  business.  The  financial  position  of  the 
company  is  good,  its  total  quick  assets  being 
four  times  its  liabilities.  It  is  borrowing 
about   $1,000,000. 

S.  F.  Bowser  &  Co.,  Inc.,  Fort  Wayne.  Ind  . 
did  a  $9,000,000  business  in  192i>  and  is  look- 
ing forward  to  increasing  this  to  $12,000,000 
in  1921.  One  per  cent  of  the  1920  business 
has  been  set  aside  for  distribution  as  a  bonus 
to  employees  in  July. 

Cutler-Hammer  Mfg.  Co.  has  opened  dis- 
trict offices  in  St.  Louis  under  the  manage- 
ment of  Harold  Phillips,  formerly  of  the 
engineering  department,   Chicago. 

Dayton  Engineering  Laboratories  Co.  has 
deferred  the  erection  of  its  new  $1,000,000 
plant,  owing  to  the  present  falling  off  in  de- 
mand for  automotive  products. 

McKone  Tire  &  Rubber  Co.  will  move  its 
plant  from  Carrollton  to  Millersburg,  Ohio, 
where  the  plant  of  the  Foster  Tire  ,V-  Rubber 
Co.  has  been  purchased. 


Erie  Tire  Officials 

Held  on  Indictments 

CLEVELAND,  Jan.  4— The  Erie 
county  grand  jury  at  Sandusky  last  week 
returned  indictments  for  embezzlement 
against  P.  F.  Wills  and  C.  H.  Roth,  of 
Cleveland,  both  prominent  in  the  affairs 
of  the  Erie  Tire  &  Rubber  Co. 

Wills,  president  of  the  company,  is 
charged  in  the  indictment  with  obtaining 
$41,886.20  of  the  funds  of  the  company, 
and  Roth,  a  former  treasurer,  is  charged 
with  taking  $63,593.82  for  his  personal 
use.  While  neither  Wills  or  Roth  have 
made  a  statement  on  the  matter,  it  was 
learned  that  the  indictments  were  the 
result  of  differences  between  the  stock- 
holders, and  that  both  men  accused  claim 
to  have  defences.  A  stockholders'  inves- 
tigation was  started  last  summer.  Prom- 
inent in  that  probe  were  R.  J.  Bender, 
assistant  auditor;  William  H.  Briggs, 
purchasing  agent;  and  H.  H.  Forest, 
office  executive. 

The  grand  jury  charges  that  Wills  took 
company  funds  by  illegal  operations 
through  seventeen  banks,  and  that  Roth 
manipulated  stock  and  other  securities 
owned  by  the  company.  The  corporation 
was  capitalized  some  time  ago  for  $4,- 
000,000  and  recently  the  capital  was  in- 
creased to  $10,000,000,  and  extensive 
plant  additions  were  made.  The  plant 
recently   was  closed  for  inventory. 


OBENBERGER   COMMITTEE   NAMED 

MILWAUKEE,  Jan.  4— Roland  Le- 
Barre  of  the  Interstate  Iron  &  Steel  Co. 
of  Chicago  has  been  appointed  chairman 
of  the  creditors  committee  which  is  in 
charge  of  the  affairs  of  the  Obenberger 
Forge  Co.  An  effort  will  be  made  to 
work  out  a  plan  under  which  all  creditors 
will  be  paid  in  full  and  the  company 
can  be  kept  in  operation.  The  assets 
exceed  $1,000,000  and  the  liabilities  are 
approximately  $800,000. 
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Calendar 


SHOWS 
8_15 — New  York.     National 
Passenger        Car        Show, 
Grand       Central       Palace. 
Auspice*  of  N.A.C.C. 
10-17— Portland,    Ore.,    An- 
nual    Automobile     Show. 
Automobile  Dealers'  Ass  n. 
Municipal    Auditorium,    M. 
O.  Wilkins.   Mgr. 
15-22— Philadelphia.  Annual 
Automobile    Show,    Phila- 
delphia  Automobile   Trade 
Ass'n. 

17-23 — Milwaukee.  Annual 
Automobile  Show,  Milwau- 
kee Automotive  Dealers 
Ass'n. 

22-27 — San  Francisco,  Sec- 
ond Annual  Pacific  Coast 
Automotive  Equip- 
ment Exposition,  Audito- 
rium. 

22-29 — Baltimore,  Annual 
Automobile  Show,  Balti- 
more, Automobile  Dealers' 
Ass'n,  5th  Regiment  Ar- 
mory, J.  C.  O'Brien,  Mgr. 
22-29 — Cleveland,  Annual 
Passenger  Car  Show. 
Cleveland  Mfr"s  &  Dealers 
Ass'n,  Wigmore  Coliseum. 
22-29 — Montreal.  Annual 
Automobile  Show,  Mon- 
treal Automobile  Trade 
Ass'n,  Motordrome  Bldg. 
29-Feb.  4  —  Chicago.  Na- 
tional Passenger  Car  Show. 
Coliseum,  Auspices  o  f 
N.A.C.C. 


Feb  5-12 — Minneapolis,  Annual 
Automobile  Show,  Minne- 
apolis Automobile  Trade 
Ass'n. 

Feb.  7-12 — Columbus,  National 
Tractor  Show,  Columbus 
Tractor  &  Implement  Club, 
Ohio    State    Fair    Grounds. 

Feb.  12-19 — Hartford.  Conn..  An- 
nual Automobile  Show, 
Hartford  Automobile  Deal- 
ers Ass'n  Armory,  Arthur 
Fifoot,  Mgr. 

Feb.    12-19 — Kansas    City.      An 
nual       Automobile       Show. 
Kansas     City     Motor     Car 
Dealers'  Ass'n. 

Feb.  14-19 — St.  Louis,  Annual 
Automobile  Show,  St. 
Louis  Automobile  M'f  rs  & 
Dealers'  Ass'n,  Robt.  E. 
Lee,  Mgr. 

Feb  14-19 — Winnipeg,  Western 
Canada  Automotive  Equip- 
ment Show. 

Feb  18-28 — San  Bernardino.  Cal., 
National  Orange  Show, 
Fred  M.  Renfro,  Mgr. 

Feb  19-26— San  Francisco,  Fifth 
Annual  Pacific  Automobile 
Show  Exposition  Auditor- 
ium, George  Mahlgreen. 
Mgr. 

Feb  21-26 — Louisville,  Annual 
Automobile  Show,  Louis- 
ville Automobile  Dealers 
Ass'n,  First  Regiment 
Armory.  C.  L.  Alderson, 
aec'y. 


21-26 — Salt  Lake  City, 
»nnnal  Automobile  Show. 
Xntermountain  Automotive 
Trades  Ass'n,  W.  D. 
Rishal.   Mgr. 

26-Mar.  5 — Buffalo.  Annual 
Automobile  Show,  Buffalo 
Automobile  Oealers  Ass'n, 
74th  Regiment  Armory,  C. 
C.  Proctor,  Mgr. 

2-10 — Des  Moines,  Annual 
Automobile  Show,  Colis- 
eum, C.  G.  Van  Vliet,  Mgr. 
5-12— Brooklyn,  Annual 
Automobile  Show,  Brook- 
lyn Motor  Vehicle  Dealers' 
Ass'n,  23d  Regiment  Ar- 
mory, George  C.  Lewis, 
chairman. 
.  7-12 — Syracuse,  N.  T..  An- 
nual Automobile  Show. 
Syracuse  Automobile 
Dealers  Ass'n.  Armory, 
Howard    H.     Smith,     Mgr. 

7-12 — Indianapolis,  Annual 
Automobile  Show,  Indiana- 
polis Automotive  Trade 
Ass'n,  Automobile  Bldg., 
State  Fair  Grounds,  John 
Orman,  Mgr. 

12-19 — Boston.  Annual  Au- 
tomobile Show,  Mechanics 
Bldg.  and  South  Armory. 
14-19— Omaha,  Annual  Au- 
tomobile Show,  Omaha 
Automobile  Trade  Ass  n, 
Inc.,  Omaha  Auditorium, 
C.   G.   Powell,   Mgr. 
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April  4-9— Seattle,  Annual  Auto- 
mobile Show.  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 

April—  Chattanooga,  T  e  n  n.. 
Spring  Automobile  Show, 
Chattanooga  Automotive 
Trade  Ass'n.  Sunday  Tab- 
ernacle,  C.  A.  Noone,  sec'y. 


FOREIGN  SHOWS 

Jan.  22-29  —  Colombo,  Ceylon 
Motor  Show. 

Feb.  7— Delhi,  India,  Delhi  Motor 
Show. 

Mar  23-28 — Witwatersrand  Ag- 
ricultural Show  including 
machinery  and  motors 
sections. 


CONVENTIONS 

Jan.  11-18— S.  A.  E.  Annual 
Meeting,  New  York  City. 

Feb.  2-4 — Chicago,  First  Annual 
Meeting,  Automotive  Elec- 
tric Service  Assn.  Hotel 
La  Salle. 

May  4-7  —  Cleveland,  National 
Foreign   Trade   Council. 

Oct.  12-14.  1921— C  "h  1  c  a  g  o. 
Twenty-Eighth  Annual, 
Convention  National  Im- 
plement &  Vehicle  Ass'n. 


Van  Sicklen  to  Sell 

New  Newark  Factory 

NEWARK,  N.  J.,  Jan.  4— Due  to  the 
change,  in  the  industrial  situation,  the 
Van  Sicklen  Co.,  a  Willys  subsidiary,  has 
determined  to  abandon  its  plan  to  build 
speedometers  here  in  the  new  plant  just 
completed  at  76-84  Warren  Street,  and 
will  instead  continue  the  manufacture  at 
the  present  plant  at  Elgin,  111. 

In  keeping  with  this  decision  the  New- 
ark plant  has  been  offered  for  sale  and 
negotiations  looking  to  this  end  are  ex- 
pected to  be  completed  within  a  few  days. 
The  sales  price  has  been  fixed  at  $850,- 
000.  C.  W.  Curtiss,  who  resigned  as 
general  manager  of  the  Splitdorf  com- 
pany to  accept  the  general  managership 
of  the  Van  Sicklen  company,  will  repre- 
sent the  latter  in  the  sale  of  the  building 
and  will  then  sever  his  connections.  His 
plans  for  the  future  are  not  announced. 
The  building  is  a  modern  eight-story 
structure,  with  a  sprinkler  system 
throughout,  containing  186,000  sq.  ft.  of 
floor  space.  Much  of  the  machinery  for 
the  new  building  had  been  contracted  for 
and  some  of  it  had  been  set  up.  With 
the  change  in  plans  this  machinery  will 
be  sold  for  the  most  part  and  some  of  it 
transferred  to  the  Elgin  plant  where  it 
will  be  employed. 


N.  A.  C.  C.  SURVEYS  FARM  TRUCKS 

NEW  YORK,  Jan.  4— The  motor  truck 
committee  of  the  National  Automobile 
Chamber  of  Commerce,  with  the  co-oper- 
ation of  departments  of  agriculture  in 
all  States,  will  make  a  survey  of  the  use 
of  motor  vehicles  on  farms  throughout 
the    country.       A    questionnaire    similar 


to  the  one  mailed  in  the  recent  New 
York  State  survey  will  be  used.  Seven 
questions  are  outlined  which  aim  to  dis- 
cover the  needs  of  individual  communi- 
ties and  to  ascertain  the  value  of  co- 
operative motor  truck  lines  in  specific 
localities. 

Goethals  to  Advise 

on  Ohio  Highways 

COLUMBUS,  Jan.  3— Governor-elect 
Harry  L.  Davis  announces  that  he  has 
wired  Major  General  George  W. 
Goethals,  builder  of  the  Panama  Canal, 
and  former  Quartermaster  General  of 
the  Army,  asking  for  a  conference  in 
Columbus  immediately  after  his  inaugu- 
ration early  in  January  for  the  purpose 
of  getting  advice  on  the  reorganization 
of  the  Ohio  Highway  Department.  The 
reorganization  of  the  Ohio  Highway  De- 
partment has  been  given  a  great  deal  of 
attention  by  the  incoming  governor  and 
which  he  promised  to  accomplish  during 
his  campaign  speeches. 

"I  am  looking  for  the  biggest  man  I 
can  lind  to  aid  me  in  the  reorganization 
of  the  Ohio  Highway  Department,  which 
spends  millions  of  dollars  each  year  on 
roads,"  said  the  Governor-elect.  General 
Goethals  will  be  asked  to  spend  as  much 
time  as  possible  in  Ohio  while  the  reor- 
ganization is  taking  place. 

NEW   CASTLE   RUBBER   SUED 

NEW  CASTLE,  PA.,  Jan.  :i— An  in- 
voluntary petition  in  bankruptcy  has 
been  filed  by  Chicago  creditors  against 
the  New  Castle  Rubber  Co.  Assets  are 
estimated  at  $l,.r>00,000  and  liabilities  at 
$4,500,000. 


Tilden  to  Direct 

Highway  Education 

NEW  YORK,  Jan.  3— C.  T.  Tilden, 
professor  of  engineering  mechanics  at 
Yale  University,  and  one  of  the  best 
known  engineering  educators  in  the 
United  States,  has  been  named  director 
of  the  work  of  the  Highway  and  High- 
way Transport  Education  Committee 
with  headquarters  at  Washington.  He 
will  take  up  his  duties  at  once  and  will 
formulate  a  comprehensive  program  for 
courses  in  highway  and  highway  trans- 
port education. 

Professor  Tilden  was  called  to  Yale 
from  Johns  Hopkins  a  year  ago  to  under- 
take the  reorganisation  of  the  engineer- 
ing courses  at  Yale.  The  importance  of 
his  present  task  may  be  gaged  from  the 
fact  that  the  Yale  authorities  were 
ready  to  grant  him  a  year's  leave  of 
absence  in  order  to  lay  out  the  program 
of  work  for  the  new  organization. 

Professor  Tilden  is  the  author  of  a 
number  of  technical  and  historical  pa- 
pers on  engineering,  one  of  the  most  in- 
teresting, perhaps,  being  that  on  "Kinet- 
ic Effects  of  Crowds."  He  has  also  held 
positions  as  consulting  engineer,  being 
attached  to  the  staff  of  the  Bureau  of 
Public  Roads  and  the  Emergency  Fleet 
Corp.  in  that  capacity. 

The  Highway  and  Highway  Transport 
Education  Committee  is  the  outgrowth 
of  a  conference  on  these  subjects  held 
in  Washington  last  May. 

U.   S.   LIGHT   CUTS    BATTERY 
NIAGARA   FALLS,   N.   Y„   Jan.   3— 
United   States   Light   &   Heat  Corp.  has 
reduced  prices  on  its  batteries  from  20 
to   -1a   per   cent,  effective  at  once. 
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Novelties  Not  Abundant  at 
New  York  Show 

Effect  of  recent  depression  not  yet  reflected  in  pas- 
senger car  design.  Most  models  shown  are  similar 
to  those  exhibited  last  year,  but  brighter  colors  add 
attractiveness.  Some  new  chassis  and  engines  have 
features  and  refinements  which  are  described  here. 


ANY  results  that  the  motor  car  depression  of  the 
last  seven  months  may  eventually  have  on  ve- 
hicle design  has  not  yet  become  apparent  in 
the  exhibit  of  the  eighty-nine  makes  of  vehicles  at 
the  twenty-first  national  show  of  the  National  Auto- 
mobile Chamber  of  Commerce  now  running  for  the 
week  in  Grand  Central  Palace.  Engineering  depart- 
ments may  be  working  overtime  in  factories  on  de- 
signs that  admit  of  more  economical  manufacturing 
and  that  will  give  improved  performance  due  to  light 
weight,  better  use  of  fuel,  etc.,  but  these  are  not  at 
the  show,  excepting  in  a  few  instances  where  changes 
in  manufacturing  programs  were  decided  upon  a  year 
ago  and  the  new  products  are  not  a  direct  result  of 
the  trend  of  events  in  the  last  few  months. 

As  a  show  it  parallels  rather  closely  in  character 
and  quality  that  of  a  year  ago,  there  being  307  ex- 
hibitors a  year  ago  and  the  same  number  this  week. 
It  is  not  the  biggest  show  in  history  as  1913  recorded 
424  exhibitors.  It  was  not  to  be  expected  that  many 
new  designs  would  be  on  hand  as  the  unsatisfied  de- 
mand that  continued  up  to  last  June  was  not  con- 
ducive to  the  production  of  new  designs. 

The  show  carries  external  evidences  of  many  con- 
cerns adding  merchandising  features  not  so  promi- 
nent in  former  years,  particularly  with  models  that 
are  not  in  greatest   demand.     On   touring  cars   and 


roadsters  the  show  contains  more  specially  painted 
jobs.  Glass  wings  on  windshields  are  added  merchan- 
dising talks.  On  most  of  the  fifty-six  cars  fitted  with 
disk  wheels  the  equipment  is  a  sales  argument  rather 
than  an  indication  of  stock  equipment.  Disk  wheels 
have  not  yet  reached  this  status  in  stock  equipment. 

On  the  other  hand  the  exhibit  of  but  thirty-eight 
polished  chassis  falls  behind  the  record  of  former 
years,  yet  the  attention  that  these  constantly  receive 
must  be  accepted  as  an  indication  of  the  interest  if 
not  the  sales  value  of  such  an  exhibit.  Relatively 
new  chassis,  such  as  LaFayette,  Lincoln  and  Pierce- 
Arrow  are  magnetic  centers.  The  sales  value  of  a 
good  chassis  cannot  be  overlooked  and  it  might  be  in- 
jected as  a  show  criticism  that  manufacturers  could 
to  advantage  continue  the  chassis  exhibit  and  add  to 
the  merchandising  value  of  the  show  space.  The  show 
should  be  used  as  one  factor  in  bringing  about  the  dis- 
integration of  a  buyers'  strike.  Every  merchandis- 
ing feature  needs  to  be  used  to  the  maximum.  The 
Marmon  exhibit  of  miniatures  made  to  one-quarter 
size  is  one  example  of  a  good  merchandising  thought. 

As  indicating  a  trend  of  design  the  fact  that  the 
number  of  four-cylinder  cars  has  been  increased  by 
fifteen,  and  six-cylinders  reduced  by  ten,  suggests  the 
increasing  utility  aspect  of  the  industry.  There  arc 
no  so-called  engineering  avalanches  at  the  show,  no 
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influx  of  fours,  sixes,  eights  or  twelves.  There  is  no 
trend  toward  a  greater  use  of  multi-cylinder  jobs, 
rather  a  stationary  situation  excepting  for  a  slight  move- 
ment toward  fours.  The  question  of  cylinders  is  more 
an  engineering  one  rather  than  a  merchandising  one. 
The  time  when  a  maker  changed  from  a  four  to  a  six, 
or  from  a  six  to  an  eight  to  get  into  a  certain  market 
has  little  echo  in  the  present  show. 

The  criticism  that  reached  America  from  the  recent 
Olympia  show  in  London  to  the  effect  that  our  touring 
cars  were  sorely  criticized  both  from  style  and  comfort 
viewpoints  might  be  taken  to  heart  to  advantage.  Too 
many  cooks  spoil  the  broth,  and  frequently  factory  heads 
quite  ignorant  of  the  fundamentals  of  body  design  have 
a  major  say  in  it.  The  fact  that  the  body  design  does 
not  make  a  good  engine  worse  or  a  poor  engine  better 
permits  of  someone  dictating  a  design  who  would  not 
dare  to  interfere  in  the  design  of  an  engine,  or  trans- 
mission system.  Fools  step  in  where  angels  fear  to 
tread.  It  is  not  surprising  that  there  are  body  designs 
that  are  not  a  credit  to  the  manufacturer.  There  is  in- 
dication of  a  trend  away  from  the  present  straight  edge 
body  style  to  the  rounded  edge.  The  straight  edge  job 
calls  for  more  art  in  handling  than  the  rounded  edge.  It 
is  easier  to  work  with  curves  than  straight  lines.  The 
return  to  the  curved  lines  is  being  forced  on  body  engi- 
neers because  the  straight  edge  job  has  been  so  poorly 
done  in  too  many  cases.  A  good  body  engineer  can  ac- 
complish a  most  satisfactory  result  with  either,  but 
the  amateur  cannot. 

There  can  be  no  doubt  but  that  the  demands  of  pro- 
duction in  the  last  five  years  carried  a  penalty  of  sombre 
colors.  The  present  buyers'  market  is  bringing  out  the 
nickeled  radiator,  which  not  only  adds  distinction  but 
is  certain  to  receive  more  attention.  There  are  more  of 
these  in  the  show  than  there  has  been  for  many  years. 
They  are  meeting  with  a  favorable  response. 

The  Combination  Body 

The  combination  summer  and  winter  body  is  not  a 
strong  factor,  the  exhibit  of  eighty  different  models  of 
sedans  indicating  the  necessary  demand  for  these  and 
the  exhibit  of  not  more  than  half  a  dozen  so-called  all- 
year  bodies  indicating  how  unsettled  is  that  design. 
The  so-called  California  top  with  its  permanent  over- 
head portion  and  removable  tops  for  the  doors  and  re- 
movable sides  is  not  in  great  numbers,  the  added  cost  of 
approximately  $500  involving  a  fairly  high  sales  resist- 
ance. There  is  an  unmistakable  feeling  that  there 
should  be  a  lower  price  for  an  all-year  car. 

With  roadsters  a  commendable  advance  is  dropping 
the  folding  rear  seat,  which  so  often  was  more  of  a  talk- 
ing point  than  a  feasible  design,  and  making  worth 
while  baggage  carrying  compartments  in  the  rear.  There 
are  a  few  roadsters  with  ample  space  for  suit  cases, 
coats,  golf  clubs  and  robes.  There  is  a  broader  field 
for  the  roadster  if  it  is  made  more  complete  in  these 
regards. 

A  point  to  be  guarded  against  in  winter  tops  as  well 
as  closed  designs  is  the  blind  spot  at  the  end  of  the 
windshield.  The  glass  windshield  wings  on  a  few  cars 
have  an  extra  amount  of  attaching  parts  which  consti- 
tute a  blind  spot.  One  or  two  examples  of  winter  tops 
have  front  side  curtains  that  are  bad  offenders  and  thei.- 
use  certainly  courts  accidents  in  city  driving  in  stormy 
weather. 

The  road  wheel  is  still  an  unsettled  feature  in  the  in- 
dustry, not  so  much  whether  artillery,  wire  or  disk  types 
dominate,  but  rather  the  question  of  peripheral  weight. 
Europe  never  has  agreed  with  us  in  the  heavy  demount- 
able rim  and  the  handicap  it  places  not  only  on  the  ac- 
celeration but  deceleration.     The  demountable  rim  was 


a  first  essential  until  the  cord  tire  has  to  such  an  extent 
eliminated  tire  changes.  The  demountable  wheel  has 
reduced  peripheral  weight,  but  it  has  largely  been  con- 
fined to  wire  and  disk  types.  Not  a  few  engineers  are 
seriously  considering  whether  or  not  the  penalty  of  the 
demountable  rim  is  a  too  heavy  one  to-day.  In  appear- 
ance the  demountable  rim  never  has  been  attractive 
and  some  of  the  wheels  at  the  show  are  really  eyesores. 
Disk  wheels  are  still  too  expensive. 

Leaving  off  the  runningboard  and  using  front  and 
rear  steps  is  more  general  than  heretofore,  but  this 
again  is  to  be  interpreted  as  an  easy  step  to  a  mer- 
chandising talk.  Some  of  the  steps  are  veritable  wash 
basins  and  look  the  part,  while  others  are  fashioned 
more  after  carriage  art,  and  unquestionably  add  a  note 
of  smartness.  There  is  a  possible  danger  factor  where 
the  steps  are  too  large  and  have  suspicious  looking  sharp 
edges  that  might  injure  a  passing  pedestrian. 

The  Salesmanship 

Coming,  as  the  show  does,  at  a  time  when  every  sales 
inquiry  should  be  made  the  best  of,  one  criticism  must 
be  made,  namely,  the  regrettable  lack  of  full  information 
on  the  part  of  the  salesman  in  the  exhibit  booths.  These 
salesmen  should  know  the  meritorious  parts  of  the  car, 
but  too  often  they  do  not.  Too  often  they  cannot  point 
out  the  good  production  features.  Too  often  they  are 
ignorant  of  the  good  maintenance  points.  Wheelbase, 
tire  sizes,  number  of  cylinders  and  number  of  speeds  are 
not  enough.  The  average  show  visitor  who  is  looking 
over  the  cars  with  buying  in  mind  should  be  given  all  the 
information  desired. 

The  psychology  of  the  salesman  in  the  exhibit  booth 
is  too  frequently  almost  negative.  In  a  few  stands  the 
apparent  role  was  to  approach  everybody  before  they 
reached  the  car  or  chassis  and  ask  what  point  of  the 
car  they  were  interested  in.  That  is  not  good  psychol- 
ogy, as  many  were  observed  who  wanted  to  shop  around 
and  it  was  quickly  noted  that  too  insistent  attention  of 
the  salesman  was  resented.  The  analytical  salesman 
does  not  thrust  himself  on  the  prospect  but  rather  studies 
him,  notes  what  part  of  the  car  or  chassis  he  is  inter- 
ested in  and  then  studies  the  exact  moment  when  his 
assistance  is  needed  and  is  ready  at  that  second.  The 
salesman  should  realize  that  the  show  visitor  who  pays 
his  75  cents  for  the  privilege  of  attending  the  show  to 
see  the  cars  has  a  certain  privilege  in  each  exhibit 
space.  The  spaces  are  the  display  windows  of  the  show. 
Give  the  visitor  his  free  right  to  use  them.  The  old 
question  of  "Are  you  interested  in  cars?"  is  not  heard, 
but  there  is  need  for  better  show  salesmanship,  for 
studying  the  visitor  and  endeavoring  to  assist  him  and 
not  interfering  with  him. 
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One  of  the  slogans  at  the  New  York  show 
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Engines  Exhibited  at  New  York  Show 


By  P.  M.  Heldt 


CONTRARY  to  expectation  there  are  no  surprises  at 
the  automobile  show  this  year;  that  is,  entirely  new 
models  of  which  announcement  was  withheld  until 
the  show  opening.  Of  cars  which  are  exhibited  this  year 
for  the  first  time  there  is  a  fair  number.  There  are  first 
of  all  the  Packard  single  six,  already  fully  described  in 
these  columns,  and  the  new  Pierce-Arrow  car  which  will  be 
the  only  passenger  chassis  model  of  the  Pierce-Arrow  com- 
pany the  coming  year.  There  are  two  newcomers  in  the 
eight-cylinder  class,  the  Lafayette  and  Lincoln.  The  Fer- 
gus, while  not  an  entirely  new  design,  shows  many  changes 
as  compared  with  last  year's  model.  In  the  medium  priced 
class  there  is,  first  of  all,  the  new  Lexington  model 
equipped  with  the  new  Ansted  engine,  which  was  specially 
designed  for  operation  at  high  speed  and  which  embodies 
a  new  idea  in  valve  actuating  mechanism.  There  is  also  a 
new  Oldsmobile,  a  four,  but  its  engine  presents  such  strik- 
ing family  resemblance  to  certain  other  products  of  the 
General  Motors  Corp.  that  to  one  in  search  of  novelties  in 
engine  and  accessories  the  design  is  somewhat  disap- 
pointing. 

Leaving  the  show  proper  for  a  few  moments  and  visit- 
ing some  of  the  nearby  hotels  whose  lobbies  have  been  con- 
verted into  show  rooms  for  the  week,  we  find  some  of  the 
most  striking  novelties.  This  is  not  at  all  surprising  when 
it  is  considered  that  at  the  show  members  of  the  N.  A.  C.  C. 
receive  first  consideration  and  applicants  for  space  are  ac- 
commodated in  the  order  of  their  last  year's  production; 
hence  the  oldest  and  the  largest  manufacturers  are  repre- 
sented at  the  Palace  while  the  smaller  and  newer  concerns 
have  space  at  the  hotels,  •  and  as  conservatism  generally 
grows  with  age  and  volume  of  production  it  is  only  natural 
that  the  most  radical  models  are  seen  at  the  hotels.  This 
applies  to  such  cars  as  the  Ace,  the  Parenti  and  the  Ger- 
man Sauer.  Then  there  is  another  class  of  new  cars  at  the 
hotels,  designed  along  conservative  yet  up-to-date  lines, 
such  as  the  Navarre  and  Ferris,,  which  will  probably  be 
built  on  a  moderate  scale  mainly  for  use  as  closed  cars. 

After  this  brief  outline  of  the  outstanding  novelties,  we 
may  pass  to  a  consideration  of  engineering  features  in  con- 
nection with  engines  and  engine  appurtenances  exhibited 
by  cars  at  the  show  and  especially  those  shown  in  chassis 
form.    It  may  be  mentioned  that  some  of  the  leading  firms, 


notably  the  Hudson  and  Marmon  companies,  do  not  exhibit 
a  show  chassis  this  year.  Whether  the  reason  is  a  desire 
to  save  the  cost  of  a  sectioned  and  highly  polished  show 
chassis — which  is  by  no  means  small — or  whether  it  is 
believed  that  the  available  space  can  be  utilized  to  better 
advantage  by  exhibiting  a  full  line  of  the  models  offered,  is 
a  question,  but  it  is  most  likely  that  the  last  mentioned 
reason  is  the  real  one,  for  to  judge  by  rumors  of  the  cost 
of  the  models  exhibited  at  the  Marmon  stand  economy  was 
not  an  important  consideration  in  the  preparation  of  that 
exhibit. 

In  its  new  single  six  the  Packard  Motor  Car  Co.  has 
struck  a  new  note  with  respect  to  location  of  engine  acces- 
sories. With  the  constant  increase  in  the  number  of  these 
accessories  their  arrangement  has  become  somewhat  of  a 
problem.  When  placed  on  the  sides  of  the  engine  between 
the  crankcase  and  the  frame  they  not  only  interfere  with 
access  to  the  engine  but  often  are  hard  to  get  at  them- 
selves. In  the  new  Packard  the  ignition  unit  is  placed  cen- 
trally on  top  of  the  engine  and  the  pump,  which  is  of  the 
water  circulation  type,  together  with  the  fan  and  thermo- 
stat form  a  unit  also  located  high  up  in'  front,  so  that 
there  are  few  auxiliaries  on  the  sides  of  the  engine.  The 
control  rods  from  the  ignition  unit  and  carbureter  are, 
moreover,  very  neatly  arranged,  running  substantially 
parallel  with  the  engine  axis,  which  makes  them  unobtru- 
sive and  gives  a  clean  cut  engine  layout. 

In  respect  to  control  rod  connections  many  designers 
still  have  much  to  learn.  In  a  great  many  cars  either  the 
carbureter  or  the  ignition  unit  is  located  on  the  opposite 
side  of  the  engine  from  the  steering  gear,  and  this  re- 
quires running  the  control  linkage  around — or  through — 
the  engine.  Now  that  an  interconnection  between  the 
throttle  valve  and  the  pressure  relief  valve  on  the  lubri- 
cating system  is  provided  on  many  cars,  this  linkage  has 
become  even  more  complicated  than  formerly.  On  one  car 
no  less  than  eleven  ball  joints  were  counted,  and  as  these 
were  of  the  type  in  which  the  socket  is  spun  over,  which 
usually  gets  very  loose  after  two  or  three  years'  service, 
such  cars  naturally  age  very  rapidly.  Of  course,  it  is  not  a 
great  expense  for  the  owner  to  put  in  a  complete  new  set 
of  these  ball  and  socket  joints,  but  the  average  owner  will 
not  take  the  trouble,  though  the  rattle  will  annoy  him. 


Packard  places   accessories  above  rather  than  at 
the  sides  of  the  engine 


On  the  Roamer  the  exhaust  pipe  runs  conveniently 
near  the  carbureter  for  a  hot-air  connection 
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Where  connections  have  to  be  made  from  the  steering 
gear  on  one  side  to  auxiliaries  on  the  opposite  side  of  the 
engine  it  is  often  a  good  plan  to  carry  a  control  stiaft  right 
through  the  engine,  either  through  the  crankcase  or  the 
cylinder  block.  Such  an  arrangement  is  now  found  on 
quite  a  number  of  cars,  notably  the  Templar.  Whatever 
exposed  linkages  there  are  should  be  arranged  in  a  neat 
manner,  the  individual  links  preferably  in  the  three  main 
planes.  The  Italians  are  pastmasters  in  the  art  of  neat 
design,  but  Mr.  Ferguson  in  the  Fergus  car  has  shown  that 
the  Latin  race  has  no  monopoly  on  the  ability  to  produce 
simple  looking  and  attractive  layouts. 

Whenever  there  appears  some  simple  improvement  whose 
advantages  are  obvious,  it  is  remarkable  how  quickly  it  is 
taken  up  by  designers  generally.  It  is  now  hardly  a  year 
ago  that  attention  was  first  called  to  the  practice  of  pro- 
viding oil  cocks  with  extension  handles  so  that  they  can  be 
reached  without  getting  down  under  the  chassis,  yet  at  the 
show  these  extension  handles  are  found  on  many  cars. 
There  seems  to  be  a  tendency  to  discard  the  float  type  of 
oil  gage.  In  the  new  Pierce-Arrow,  for  instance,  the  oil 
sump  is  provided  with  two  try  cocks  whose  stems  extend  up 
through  the  continuous  web  of  the  crankcase  into  a  posi- 
tion where  they  can  be  easily  reached.  As  there  is  no  sod 
pan,  the  cocks  can  be  easily  seen,  and  as  they  extend 
straight  out  from  the  side  of  the  oil  pan  they  can  be  easily 
cleaned  if  they  become  clogged  with  dirt.  No  doubt  this 
method  of  determining  the  oil  level  in  the  case,  while  or- 
dinarily not  as  exact  as  the  float  indicator,  is  on  the  whole 
more  reliable.     It  was  noticed  that  the  bayonet  type  of  oil 
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gage,  which  heretofore  has  been  used  almost  exclusively 
on  truck  engines,  is  rapidly  coming  into  use  also  on  passen- 
ger car  engines,  particularly  those  of  the  less  expensive 
type. 

Valve  enclosure  came  first  in  connection  with  L-head  en- 
gines. Several  years  later  makers  of  T-head  engines  found 
that  in  order  to  hold  their  own  they  also  would  have  to 
enclose  the  valves,  though,  since  valve  chambers  had  to 
be  provided  on  both  sides  of  the  engine,  this  involved  a 
greater  increase  in  weight  than  in  the  L-head  type.  The 
valve-in-head  type  with  tappet  rods  extending  up  one  side 
of  the  engine  resisted  longest  the  general  tendency  to  en- 
close all  working  parts,  but  finally  the  hour  of  the  exposed 
long  tappet  rod  has  struck  too.  In  certain  engines,  such 
as  the  Weidely,  the  tappet  rods  extend  up  through  a  cham- 
ber whose  walls  are  cast  integral  with  the  cylinder  block 
which  gives  generally  the  neatest  construction,  but  most 
designers  cannot  convince  themselves  that  the  very  con- 
siderable increase  in  weight  necessitated  by  this  construc- 
tion is  warranted.  In  the  Dorris  the  rods  are  enclosed  in- 
dividually in  tubes  extending  between  the  crankcase  and 
an  overhanging  portion  of  the  head.  This,  of  course,  hides 
the  moving  parts,  but  it  does  not  give  that  simplicity  of 
outward  form  which  is  the  aim  of  many  designers.  On  the 
Buick  and  several  other  cars  sheet  metal  covers  are  secured 
over  the  side  of  the  engine  on  which  the  tappet  rods  are 
located.  In  the  Buick  the  cylinder  block  is  cast  with  offsets 
oi*  steps  along  the  vertical  center  line  at  both  ends,  against 
which  the  metal  cover  fits. 

The  bell  housing  construction  is  constantly  coming  into 


To  the  left—Thermostat  on  Fergus  ear  for  controlling  exhaust  heat. 
Above     Aeroduci  casting  ovei  Sirocco  fan  on  Holmes  engine 
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Inlet  side  of  Pi 


Valve  side  of  Northway  engine 


more  general  use,  among  those  who  have  adopted  it  recent- 
ly being  the  Pierce-Arrow  Motor  Car  Co.  Although  the 
Pierce  retains  the  separate  transmission  amidships,  it  now 
has  an  enclosed  flywheel  and  clutch,  and  this  has  elim- 
inated the  characteristic  Pierce  engine  suspension  by 
means  of  two  drop  forged  carriers.  At  the  front  the  drop 
forged  carrier  is  retained,  but  at  the  rear  integral  arms 
extend  from  the  bell  housing  and  rest  upon  lugs  riveted 
to  the  frame,  the  holding  down  bolts  passing  through  the 
arms  and  lugs  being  provided  with  coiled  springs  under 
their  nuts  to  provide  flexibility. 

In  reports  of  the  European  shows  this  year  attention 
■was  called  to  the  growing  popularity  of  continuous  webs 
between  the  engine  crankcase  and  the  chassis  frame,  and 
the  same  tendency  is  observable  here.  The  sheet  metal 
underpan  is  always  more  or  less  of  a  nuisance,  because  of 
the  amount  of  dirt  it  will  collect  and  because  in  some  cases 
when  parts  or  tools  drop  into  it  they  are  hard  to  get  out 
again.  Besides,  it  slightly  reduces  the  road  clearance  and 
without   it  the  engine  can   be  set  correspondingly  lower, 


which  makes  for  a  lower  center  of  gravity.  Practically  all 
of  the  new  high  grade  cars  with  vertical  engines  have  con- 
tinuous webs,  and  where  they  are  not  cast  integral  with 
the  crankcase,  filler  plates  are  sometimes  bolted  between 
the  crankcase  and  the  frame,  as  in  the  Fergus. 

When  an  overhead  valve  engine  has  a  cover  over  the 
valves,  something  of  a  problem  is  presented  by  the  water 
outlet  from  the  engine  jacket.  As  such  covers  have  been 
applied  only  during  the  last  year  or  two  the  problem  is  a 
relatively  new  one,  and  this  is  reflected  by  the  variety  of 
solutions  worked  out.  In  the  Stephens  six-cylinder  engine, 
which  is  related  to  the  Moline  tractor  engine,  the  valve 
cover  is  jacketed  and  the  outlet  header  or  manifold  is  cast 
integral  with  the  cover.  One  explanation  of  this  design  is 
undoubtedly  that  in  a  tractor  engine,  which  works  con- 
stantly very  close  to  full  capacity,  the  valves  and  their  ad- 
jacent parts  get  very  hot,  and  jacketing  the  cover  un- 
doubtedly tends  to  keep  them  cool.  In  the  Buick  there  are 
two  small  indentations  of  the  cover  on  one  side  where  the 
water  return  manifold  bolts  to  the  cvlinder  head.     In  the 


National  overhead  valve  engine  the  water 

outlet   U  •"!■  ii"   ht  ad  <     Mm  ough   a 

oj  the  hi  ad  i  a 


On  the  l>n  Pont  the  fan  pulley  is  beh 
■  ati  i   pump  in  1 1  ont  oj 
the  same  simp 
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Positive  fan  adjustment  on 
Templar 


Stearns  accelerator  pedal  has  several  crooks,  but  its  connections 
are  simple 


Scripps-Booth  the  outlet  from  the  cylinder  head  is  under 
the  valve  cover  and  the  water  is  led  through  a  pipe  fitting 
secured  into  the  side  of  the  cover  at  the  middle  of  its 
length.  On  the  National  and  several  other  engines  the 
head  casting  is  slightly  extended  at  the  front,  beyond  the 
reach  of  the  valve  cover,  and  the  water  return  pipe  bolts  to 
this  extension.  This  latter  solution  is  undoubtedly  the  sim- 
plest and  neatest,  and  the  only  reason  for  some  of  the 
others  probably  is  that  the  cylinder  head  castings  were 
already  in  existence  when  the  problem  of  covering  the 
valves  arose. 

While  on  the  subject  of  water  connections  mention  may 
be  made  of  some  expedients  resorted  to  in  order  to  get 
uniform  distribution  of  flow  and  consequently  uniform 
cooling  action.  In  most  cases  the  pump  is  mounted  near 
the  front  of  the  engine,  which  makes  it  most  convenient  to 
have  the  water  inlet  near  the  front,  and  the  outlet  from 
the  cylinder  jacket  to  the  radiator  also  comes  most  natur- 
ally either  at  the  middle  of  the  head  or  some  point  forward 
thereof.  Consequently  there  is  danger  of  sluggish  circula- 
tion in  the  rear  jackets,  and  as  it  is  the  hottest  cylinder 
that  causes  trouble  from  knocking  and  faulty  lubrication, 
it  is  important  to  take  precautions  against  this  eventual- 


ity. In  the  Du  Pont  car,  in  which  the  pump  is  located  in 
front  of  the  engine  and  driven  from  a  forward  extension 
of  the  accessories  shaft,  the  water  inlet  connection  to  the 
cylinder  block  is  made  at  the  front  end  but  a  pipe  extends 
through  the  jacket  to  the  rear,  and  as  the  outlet  is  also  at 
the  front  the  water  is  compelled  to  flow  through  the  entire 
length  of  the  jacket.  The  somewhat  similar  arrangement 
on  the  aluminum  engine  of  the  Premier  car  is  well  known 
and  is  shown  to  good  advantage  in  a  cut-away  model  at  the 
Grand  Central  Palace.  On  the  engine  of  the  six-cylinder 
Kissel  car,  on  the  other  hand,  where  the  pump  is  located  at 
the  side  of  the  engine  forward,  the  inlet  pipe  is  run  along 
the  side  of  the  cylinder  block  and  the  water  enters  the 
jacket  at  the  rear. 

Where  the  inlet  manifolds  are  jacketed  it  makes  for  sim- 
plicity and  neatness  if  the  inlet  to  and  outlet  from  the 
jacket  are  through  ports  alongside  of  the  main  inlet  ports 
of  the  manifold.  In  the  new  Pierce-Arrow,  water  from  the 
engine  cooling  system  enters  the  jacket  in  this  way,  and  in 
the  Lafayette,  exhaust  gas.  In  connection  with  manifolds 
it  seems  to  be  a  good  plan  to  hold  them  in  place  by  means 
of  studs  whose  nuts  are  outside  the  plane  of  the  manifolds, 
as  such  nuts  can  be  screwed  in  place  and  removed  much 


Oct,       $1 
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Carbureter  side  of  engine  on  Kenworthy  car 


Carbureter  side  of  engine  on  Fiat  car 
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On  the  left  is  sketched  the  water  outlet  from  the  cylinder  head  of 

the  Scripps-Booth  and  on  the  right  the  sectional  inlet  and  exhaust 

manifolds  of  the  Oakland 


more  conveniently  than  nuts  passing  through  lugs  or  ears 
cast  on  the  manifold  and  lying  close  up  against  the  cylin- 
der block.  Moreover,  if  the  nuts  press  on  clamping  pieces 
or  bridges  between  sections  of  the  inlet  and  exhaust  mani- 
folds, as  in  the  Scripps-Booth  (Northway  engine),  they  will 
not  get  so  hot  and  are  not  so  apt  to  rust  tight  as  if  bearing 
directly  against  a  part  of  the  manifold.  On  the  Fergus 
engine  the  exhaust  manifold  is  held  in  place  by  five  studs 
passing  through  cast-on  bosses  the  whole  depth  of  the 
manifold,  thus  bringing  the  nuts  into  accessible  positions. 

Although  the  hot  spot  and  exhaust  jacketed  manifolds 
are  constantly  gaining  in  favor  there  are  still  many  en- 
gines which  merely  preheat  the  air  before  it  enters  th? 
carbureter  and  do  not  apply  any  exhaust  heat  to  the  mix- 
ture after  it  is  formed.  In  some  designs  the  flexible  pipe 
connection  between  the  hot  air  stove  on  one  side  and  the 
carbureter  on  the  other  side  is  inordinately  conspicuous. 
In  the  new  Pierce  the  hot  air  is  carried  right  through  the 
cylinder  block  between  cylinders  Nos.  3  and  4,  and  in  the 
Roamer,  using  the  Duesenberg  engine,  the  connection  is 
short  and  direct,  as  shown  by  the  sketch  herewith,  the 
exhaust  and  inlet  being  on  the  same  side  of  the  engine  as 
the  carbureter. 

At  each  show  in  recent  years — and  the  present  one  is  no 
exception — there  have  been  exhibitors  who  in  the  course  of 
the  year  had  changed  from  splash  to  force  feed  lubrication. 
With  this  change  often  goes  the  adoption  of  oil  pressure 
control  in  proportion  to  throttle  opening.  This  method  of 
lubrication  control  is  in  use  on  the  Chalmers  and  Liberty, 
the  Kissel  and  Stearns  among  others.  On  the  Stearns  car 
the  linkage  from  the  accelerator  pedal  and  throttle  lever 
rod  to  the  throttle  valve  and  oil  pressure  relief  valve  is 
particularly  neat,  and  is  sketched  herewith. 

Restriction  of  the  outlet  passage  from  the  engine  space 
has  long  been  a  cause  of  poor  cooling  of  engines,  or,  per- 
haps, it  would  be  more  correct  to  say  that  this  was  for- 
merly a  frequent  cause  of  poor  cooling,  because  the  fault 
has  often  been  pointed  out  and  has  been  remedied  on  most 
water  cooled  cars.  One  of  the  improvements  in  the  Holmes 
air  cooled  car  aims  at  eliminating  this  fault.  This  car  has 
a  centrifugal  type  of  fan,  forming  the  flywheel,  and  as  the 
outlet  from  this  fan  is  in  a  radial  direction  and  the  space 
between  it  and  the  mud  pan  and  other  parts  of  the  enclo- 
sure is  restricted  the  circulation  of  the  air  has  been  greatly 
hampered.  By  installing  what  is  called  an  aeroduct  (see 
sketch)  the  rate  of  air  circulation  at  any  given  engine 
speed  is  said  to  have  been  practically  doubled.  This  device 
consists  merely  of  an  aluminum  casting  surrounding  the 
fan  flywheel  on  its  circumference,  in  which  are  formed  a 
series  of  air  passages  which  gradually  change  the  direction 


of  the  air  from  perpendicular  to  paral- 
lel the  car  axis.  Holmes  has  also  done 
away  with  the  rather  intricate  valve 
mechanism  formerly  employed  and  now 
uses  a  plain  tappet  and  rocker  motion. 
It  was  noticed  that  on  the  high 
grade  cars  the  use  of  steel  pressings  for 
the  oil  pan,  gear  cover  and  such  parts 
is  scrupulously  avoided.  From  a  strict- 
ly practical  standpoint  pressed  steel 
would  seem  to  be  as  good  as  aluminum, 
as  the  constant  pressure  of  oil  will  keep 
it  from  rusting,  and  if  there  is  any  dif- 
ference in  weight  in  favor  of  aluminum 
it  must  be  very  slight.  Aluminum,  how- 
ever, looks  better. 

A  feature  of  interest  from  a  main- 
tenance standpoint  was  observed  on  the 
Mitchell  six-cylinder  engine,  in  the 
form  of  an  eye  bolt  in  the  cylinder  head 
casting  by  which  it  can  be  easily  re- 
moved when  necessary.  Although  this  feature  is  not 
new  with  the  Mitchell,  it  does  not  seem  to  have  been 
copied  so  far.  The  nearest  approach  to  it  in  other 
engines  noticed  by  the  writer  is  in  the  form  of  over- 
hanging lugs  at  the  ends  of  the  head  casting  which  afford 
a  grip  when  the  head  is  to  be  removed. 

The  Oldsmobile  eight  has  the  generator  mounted  cen- 
trally in  front  and  driven  by  belt,  the  fan  being  mounted 
on  an  extension  of  the  armature  shaft.  This  is  similar  to 
the  construction  used  on  the  Nash.  Belt  drive  of  the  gen- 
erator was  also  noticed  on  one  other  car  where  the  fan  was 
not  combined  with  the  generator.  While  there  is  some  ob- 
jection to  a  non-positive  drive  of  the  generator  it  must  be 
remembered  that  the  power  consumption  of  the  latter  is 
much  less  than  that  of  the  average  fan.  The  average  gen- 
erator delivers  not  over  20  amperes  at  about  7  volts,  which 
is  equal  to  140  watts,  and  at  50  per  cent  generator  effi- 
ciency the  power  required  to  drive  the  generator  is  only 
slightly  more  than  one-third  of  a  horsepower. 

Quite  a  few  designers  now  place  the  driving  pulley  for 
the  fan  belt  on  the  accessories  drive  shaft  behind  the  gear 
housing.  This  has  the  advantage  that  it  eliminates  one 
shaft  outlet  from  the  gear  housing  and  one  chance  for  oil 
leakage.  Thermostats  are  finding  additional  applications 
on  automobile  engines.  Thus  on  the  Fergus  engine  there 
are  two  serving  novel  purposes.  One  is  in  the  form  of  an 
aluminum  rod  inside  the  hollow  overhead  camshaft,  which, 


Left-hand  side  of  engine  on  new  Du  Pont  car 
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as  it  expands  from  the  growing  heat  of  the  engine,  engages 
the  friction  clutch  by  which  the  fan  is  driven  from  the 
camshaft.  When  the  engine  is  cold  the  fan  does  not  rotate, 
or  at  least  not  at  any  speed.  The  other  thermostat,  which 
is  of  the  compound  metal  strip  type,  extends  down  the 
side  of  the  exhaust  pipe  and  controls  the  opening  of  the 
exhaust  bypass  through  the  inlet  manifold  jacket. 

In  a  class  by  itself  is  the  small  Fiat  car  which  has  an 
engine  of  probably  not  much  over  21.;  in.  bore.  This,  of 
course,  is  a  car  designed  for  economical  operation,  and  as 
low  first  cost  should  go  with  low  running  expense,  some 
of  the  features  found  in  the  larger  Fiats  have  been  elim- 
inated. Thus  the  fuel,  instead  of  being  carried  in  a  rear 
tank  from  which  there  is  pressure  feed  to  the  carbureter. 
is  contained  in  a  flat  tank  on  the  forward  side  of  the  dash. 
With  the  low  consumption  of  these  small  engined  cars  a 
sufficient  supply  can  be  carried  in  this  way,  especially  sines 


the  dashboard  and  the  radiator  opposite  it  are  very  large- 
as  compared  with  the  diminutive  engine. 

Fan  tension  adjusting  means  are  sometimes  a  weak 
point.  If  the  cranked  support  is  used  and  adjustment 
made  by  swinging  the  crank  around  its  stud  and  then 
clamping  it  on  same,  the  tension  often  loosens  quickly 
owing  to  irregularities,  such  as  a  heavy  lap  joint,  in  the- 
belt.  In  the  Templar,  although  the  fan  is  supported  by 
a  crank,  adjustment  is  made  by  a  positive  device  in  the 
form  of  a  pullrod  with  nut,  as  shown  by  the  accompanying 
sketch. 

On  the  Navarre,  which  is  a  new  car  built  in  Springfield, 
Mass.,  an  outside  water  inlet  connection  to  the  cylinder  is- 
eliminated  by  bolting  the  pump  up  against  a  water  passage 
in  the  crankcase  which  communicates  with  a  vertical  pas- 
sage through  the  cylinder  block.  This  vertical  water  pas- 
sage is  at  the  middle  of  the  length  of  the  engine. 


Refinements  in  Chassis  Construction 


By  J.  Edward  Schipper 


HIGH  lights  in  the  development  of  chassis  design  as 
indicated  by  the  show  exhibits  are  improved 
chassis  lubrication,  greater  simplicity,  rattle  elimi- 
nation, lightness,  increased  strength  due  to  the  better 
disposition  of  materials  and  greater  accessibility  of  ad- 
justment. 

Taken  generally,  engineers  visiting  the  show  are  im- 
pressed with  the  cleaner  and  neater  appearance  of  chassis, 
particularly  in  the  lower  and  medium  priced  field.  It  is 
noticeable  that  a  few  of  the  newer  cars  in  the  very  high- 
priced  field  have  almost  the  same  simplicity  as  the  lower 
priced  cars,  but  being  larger  and  heavier  are  not  so  prone 
to  use  the  Hotchkiss  drive  and  consequently  employ  torque 
members  which  serve  to  make  the  chassis  seem  of  a  little 
more  complicated  construction. 

There  is  a  very  laudable  effort  throughout  to  clean  up 
the  details  and  lighten  the  chassis.    This  is  being  accom- 


Romon  chassis  lubrication  system  on  Saxon  car  and  installation  details 


plished  generally  in  one  of  two  ways,  either  through  the 
use  of  very  neat  drop  forgings  or  by  making  a  part  which 
formerly  served  one  purpose  perform  the  work  of  two.  In 
many  instances  these  two  ideas  are  combined  and  a  drop 
forging  is  made  which  perhaps  acts  both  to  support  the 
gasoline  tank  and  the  spare  tire  or  perform  some  other 
dual  service,  thus  saving  weight. 

The  outstanding  feature  of  chassis  development,  how- 
ever, is  the  effort  toward  the  simplification  of  chassis- 
lubrication  from  the  owner's  standpoint.  There  is  not  a 
manufacturer  who  does  not  realize  that  vigorous  steps  are 
necessary  on  this  part  of  chassis  design  to  bring  it  up  to  a 
par  with  other  parts  of  the  car.  The  result  is  that  on 
practically  every  chassis  at  the  show  some  improvement  in 
this  respect  is  noticeable.  There  are  probably  fifty  or 
more  makes  of  cars  shown,  with  the  Alemite  system,  a 
great  many  having  adopted  this  oil-gun  method  during 
the  year.  The  Saxon  car  is  shown 
with  the  Romon  automatic  chassis 
lubricator  as  standard  equipment. 

This  system  provides  centralized 
lubrication  for  the  entire  chassis.  In 
the  Saxon  installation  the  box-like 
reservoir  is  mounted  on  the  steering 
column  just  behind  the  dash.  The 
device  is  operated  by  periodically 
(about  once  every  500  miles)  rock- 
ing a  lever  which  works  on  a  ratchet 
rotating  the  camshafts  inside  the 
reservoir.  These  in  turn  drive  a 
series  of  pumps  which  are  connected 
to  the  copper  leads  which  run  to  all 
parts  of  the  chassis.  The  pumps  are 
plunger  type  and  are  depressed  by 
the  cams  and  return  to  normal  posi- 
tion by  means  of  springs.  The  oil 
is  forced  against  a  ball  check  in  the 
intake  and  through  a  delivery  pas- 
sage into  oil  lines  leading  to  the 
various  points  on  the  chassis  which 
require  lubrication.  Ball  checks  are 
also  located  at  these  points  so  that 
the  oil  forced  to  these  points  remains 
there  and  also  remains  in  the  line  be- 
tween the  reservoir  and  the  bearings, 
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Unusual  construction   of  spring   bracket  on 
Cleveland  car 


Cross  member  of  frame  serves  as  battery  carrier  on 
Briscoe 


insuring  immediate  movement  of  the  oil  on  operation  of 
the  pump. 

To  take  care  of  the  various  steering,  spring  and  axle 
points  a  number  of  fittings  of  a  standard  character  are 
employed.  The  system  displaces  all  the  grease  and  oil 
cups  on  the  chassis,  the  oil  being  lead  direct  to  these 
points  by  the  copper  tubing  and  by  flexible  tubing  con- 
nections to  parts  which  have  motion  relative  to  the  chassis 
frame.  There  are  also  special  swivel  connections  at  neces- 
sary points  so  that  none  of  the  tubing  is  under  stress  due 
to  the  oscillation  of  the  springs,  movement  of  the  steering 
gear,  etc. 

The  Fergus  cars,  with  the  centralized  lubrication  scheme, 
familiar  to  readers  of  Automotive  Industries,  was  also 
on   exhibit    and    furnished   another   example   in    which   a 


manufacturer  has  made  the  effort  to  eliminate  the 
troublesome  and  often  neglected  task  of  chassis  lubrication. 
This  centralized  tank  takes  care  of  the  system  by  gravity, 
the  flow  of  oil  being  from  a  tank  which  the  makers  state 
requires  filling  but  once  in  every  six  months.  On  this  car 
the  springs  are  covered  with  leather  boots  and  are  oiled 
from  the  central  system. 

While  the  above  mentioned  cars  offer  some  good  ex- 
amples of  the  solution  of  the  chassis  lubrication  problem, 
there  are  some  bad  examples  which  may  be  justly  criticized. 
There  are  some  grease  and  oil  cups  still  located  at  points 
where  it  is  doubtful  if  even  a  vigilant  owner  would  find 
them.  After  he  had  found  them  he  would  have  to  dis- 
regard the  necessity  of  soiling  his  clothing  and  suffering 
great  inconvenience  in  order  to  get  the  lubricant  to  the 


Combined  tire  carrier  and  tank  support  on  Davis 
car 


Tubular  front  cross  member  on  Cole  chassis. 

Below — Braced  rear  end  of  frame  channel  on 

Dorris 
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Tubular  rear  cross  member  and  flexible  tank 
support  on  Templar 

points  in  question.  Probably  the  location  which  is  the 
greatest  offender  is  inside  the  brake  drum  where  some 
axle  manufacturers  still  place  the  grease  cup  which  takes 
care  of  the  rear  wheel  bearing.  Even  on  the  stripped 
chassis  it  is  hard  to  reach  these  cups,  but  when  the  body  is 
mounted,  the  fenders  put  on,  and  road  dirt  has  collected, 
it  is  a  foregone  conclusion  that  these  points  will  be  neg- 
lected. In  fact  the  manufacturer  might  about  as  well  save 
himself  the  price  of  the  cups. 

In  simplifying  the  chassis,  or  in  other  words,  cutting 
out  the  unnecessary  parts,  there  have  been  some  notice- 
able achievements.  These  have  been  particularly  the  case 
where  the  designer  has  been  able  to  make  one  part  do  the 
duty  of  two.  For  instance,  there  are  a  great  many  in- 
stances where  the  cross  member  of  the  frame  has  served 
also  as  the  anchor  for  the  front  rear  spring  hanger.  On 
the  Cleveland  car  this  is  very  neatly  accomplished.  On 
the  Briscoe  the  frame  cross  member  has  been  extended  and 
forms  the  front  runningboard  carrier.  This  is  a  nice  bit 
of  economy,  but  has  the  possible  objection  that  in  the 
event  of  the  all-too-common  collision,  the  owner's  repair 
bill  will  be  somewhat  heavier,  should  he  happen  to  be 
struck  at  this  particularly  vulnerable  point. 


Frame  stiffening  plate  and  tire  carrier  base  on 
Stearns 

Another  clever  bit  of  manufacturing  economy  on  the 
Briscoe,  which  is  noticeably  good  in  this  respect,  is  the 
use  of  the  central  U  cross  member  as  the  battery  retainer. 
This  eliminates  the  customary  cradle  and  certainly  gives 
a  firm  support  to  the  battery  and  at  a  very  accessible  point 
of  the  chassis. 

On  the  Davis  car  there  is  a  combined  tire  carrier  and 
tank  support  which  is  a  good  example  of  making  one  part 
suffice  for  two  purposes.  Others  make  the  rear  cross 
member  act  in  this  capacity,  either  supporting  the  tire 
carrier,  the  tank  or  both.  The  new  Lexington,  which 
makes  its  first  real  public  appearance  at  the  show,  uses  the 
built  up  Z  bar  somewhat  like  the  Marmon  frame,  but  bolted 
instead  of  riveted  for  easy  replacement  in  case  of  collision 
or  other  damage.  In  this  type  of  frame  the  splash  aprons, 
etc.,  are  structural  members. 

There  has  been  an  increased  stiffness  in  all  types  of 
chassis.  One  of  the  points  which  illustrates  this  quite 
clearly  is  in  the  increased  use  of  tubular  cross  members 
both  front  and  rear.  On  the  Willys-Knight  these  are  used 
on  both  ends  of  the  chassis  and  are  light,  while  at  the 
same  time  they  are  good  stiffening  members  and  in  the 
(Continued  on  page  78) 


Front  cross  member  on  Willys-Knight  chassis 


Rear  tubular  cross  member  on  Willys-Knight 
chassis 
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8,887,572  Cars  and  Trucks  Registered 
in  the  U.  S.  During  1920 

A  net  increase  of  1,291,096  vehicles  is  recorded,  making  a  gain  of  17.16 
per  cent.  There  is  now  a  car  for  every  12  persons  in  the  country.  There 
were  approximately  $75,000,000  collected  in  fees.  Huge  climb  in  reg- 
istration figures  fails  to  show  effect  of  business  depression. 


THERE  are  now  8,887,572  automobiles  and  trucks 
registered  in  the  United  States.  This  figure  sur- 
passes by  over  300,000  most  of  the  estimates  made 
at  the  beginning  of  the  year.  While  it  was  freely 
predicted  that  the  number  of  vehicles  would  go  well 
over   8,000,000,    it   was   not    expected   that   the   9,000,000 


mark  would  be  threatened  so  closely  as  it  has  been. 
The  figures  show  a  gain  of  1,291,096  over  1919,  a  gain 
of  17.16  per  cent.  On  the  basis  of  these  new  registration 
figures  and  of  the  1920  census  statistics,  it  appears  that 
there  is  one  vehicle  for  every  12.21  persons  in  the  coun- 
try.   Thus,  utilizing  the  full  capacity  of  all  the  trucks,  as 


Registration  of  Motor  Vehicles 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District  of  Columbia*   

Florida! 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas* 

Kentucky 

Louisiana 

Maine 

Maryland  t 

Massachusetts 

Michigan 

Minnesota* 

Mississippi 

M  issounj 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey} 

\>  v.  Mexico 

New  York 

North  Carolina 

North  Dakota 

Ohm 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  [aland    

South  Carolina 

South  Dakota  

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington! 

West  Virginia 

Wisconsin 

Wyoming 

TOTALS 

•Registration  year  ends  July  1 


Total  Net 
Registration 


74,637 

34,559 

59,082 

568,892 

128,95] 

119,134 

18,300 

9,712 

.57,000 

144.422 

50,750 

568,759 

332,707 

437,300 

205,390 
L12,685 

lit;. ooo 

1.2.907 
105,000 
304  631 
412.717 

64,312 

64,000 
295,817 

60,646 
223,000 

10,464 

34,680 
226,459 

22  1 1 1' I 
65]  ,796 
1  10,860 

90,840 
616,800 
204,300 
1 03, 71)0 
570,164 

50,375 

92,818 
122,000 
101,852 
127,634 

12   i,l)| 

:;i  ,625 
134,000 

175,000 
78,862 

2!):;, 2t  is 
23,926 


x,Ss7,572 


Non-Resident 

and  Re- 
Registration 


3,123 
1,816 


126, S27 
10,881 


2,028 


97, 90S 
5,903 


4,636 

35^346 

35,640 

2,717 

"its!  025 


4,S00 


10,100 
16,000 

15^946 

72,545 

5,772 

1,933 


10,000 
6J000 


485,946 


Passenger 
Cars 


61,941 

29,826 

534, 8U 
121,223 
95,123 

"M03 


503,762 
300,226 

248 ',  322 
99,426 
59,400 
55,395 

253^245 
366,946 


204,000 

30^240 
202,943 

543^808 
127,415 

S9,3s5 

534,  Mil) 


521,835 
40,800 


113,000 
90,214 


37,042 

ioi^soo 


68,162 
277,093 


5.720,589 


Commercial 
Cars 


12,696 
4,733 

34 \ 078 

7,72S 

24,011 


64,997 
32,481 

17^074 
13,259 
6,600 
7,512 

si ^386 
45,771 


19,000 

I,  I  Hi 
23,516 

1081988 

13,455 

1,455 

82,000 


48,329 
9,575 


9,000 
11,638 


5,502 
13 i 670 


10,700 
16,205 


700,589 


Motorcycles 


1 

035 

542 

20 

047 

3 

364 

6 

543 

606 

519 

1 

688 

10 

597 

8 
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■> 

972 

1 

543 

500 

1 

566 

15 

143 

8 

011 

1 

158 

3 

969 

2 

000 

76 

2 

542 

219 

29 

342 

1 

IIS 

s'.is 

21 

050 

1 

320 

3 

516 

23 

981 

2 

225 

90S 

560 

1 

151 

4 

293 

9  Hi 

2 

233 

1 

659 

8 

002 

327 

Chauffeurs 

and 
Operators 


865,699 
9,814 


7,468 
5'l47 


63,451 

9,758 


5,000 

78^.539 

36^579 
74,648 
3,277 

26 | 627 


44,093 

358 ',  022 


3,963 

258,135 

58,710 


33,817 
5,520 


10,514 


2,284,197 


Total 
Fees 


S.X32 
192 


5,554 
818 

1,561 

329 

54 


1,918 


5,897 

2,029 

7,507 

135 

816 


sis 


3,860 

5,694 

151 


J,  070 


645 


200 
8,511 
1,785 

69] 
5,200 
2,303 
2,  OSS 


531 

527 

768 

1,215 


555 
1,825 


1,100 
3,127 

267 


$71,613 


245. 


265 
93S 
191 


S79 
103 
202 
214 
159 


756 


232 
ISO 
382 


90S 


000 
597 
000 
500 

000 
7SS 
000 


000 
868 
000 
776 


422 
000 


000 
073 
179 


Figures  for  Jan.  1         tEstimated.         {Figures  as  of  December  1. 
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Cars  and  Trucks  in  the 

United  States, 

December  31,  1920 

New   York    651,796 

Ohio    616,800 

Pennsylvania 570,164 

California 568,892 

Illinois    568,759 

Iowa    437,300 

Texas 427,634 

Michigan 412,717 

Indiana   332,707 

Massachusetts 304,631 

Missouri   295,817 

Wisconsin    293,298 

Kansas    265,396 

New  Jersey   226,459 

Nebraska    223,000 

Oklahoma 204.300 

Washington 175.000 

Georgia 144,422 

N.  Carolina   140,860 

Virginia    134,000 

Colorado   128,951 

S.  Dakota 122,000 

Connecticut    119,134 

Kentucky    112,685 

Maryland    105,000 

Oregon    103,790 

Tennessee    101,852 

S.  Carolina 92,818 

N.  Dakota 90,840 

West  Virginia 78,862 

Alabama 74,637 

Louisiana   66,000 

Minnesota 64,312 

Mississippi 64,000 

Maine    62,907 

Montana   60,646 

Arkansas    59.082 

Florida    57,000 

Idaho     50,750 

Rhode  Island 50,375 

Utah    42,604 

New  Hampshire   34,680 

Arizona    34,559 

Vermont 31,625 

Wyoming   23,926 

New  Mexico 22.109 

Delaware    18,300 

Nevada  10,464 

D.  of  C 9,712 

Total   8,887,572 
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well  as  the  passenger  cars,  it  would 
be  perfectly  possible  at  the  present 
time  for  every  individual  in  the  United 
States  to  go  for  a  motor  vehicle  ride 
at  the  same  time. 

Over  175,000,000  have  probably 
been  paid  in  fees  during  the  last  year, 
although  figures  from  several  states 
are  not  available  at  this  time.  With 
14  states  missing,  however,  an  actual 
total  of  $71,613,070  is  recorded  as  re- 
ceived by  the  various  states  from  au- 
tomobile fees.  This  incomplete  sum 
alone  exceeds  the  1919  total  by  $10,- 
000,000. 

New  York,  as  usual,  took  a  spurt 
during  the  last  six  months  and  again 
leads  in  total  registrations  with  651,- 
696,  after  trailing  Ohio,  Pennsylvania 
and  Illinois  at  the  mid-year  mark. 
Ohio  is  second,  while  Pennsylvania 
pushes  California  out  of  the  third 
place  position,  which  it  occupied  last 
year. 

Three  facts  are  outstanding  in  an 
examination  of  the  detailed  statistics. 
West  Virginia  has  jumped  to  the  top 
of  the  list  in  percentage  gain  in  regis- 
tration, having  the  surprising  advance 
of  slightly  over  57  per  cent. 

The  large  advance  of  Texas  in  the 
last  year  is  another  feature.  Only  one 
state,  Ohio,  showed  a  larger  numerical 
gain.  With  its  gain  of  96,324,  Texas 
stands  second  in  the  list  of  registra- 
tion gains,  while  a  year  ago  it  stood 
only  thirtieth  in  the  same  list.  This 
state  also  advanced  in  the  total  regis- 
tration list  from  tenth  to  seventh 
place. 

The  other  distinct  gain  noted  was 
made  by  South  Dakota,  which  now 
has  one  vehicle  for  every  5.24  persons 
in  the  state.  Last  year,  at  this  time, 
South  Dakota  stood  fourth  in  this  list 
with  one  car  for  every  7.20  persons. 
This  year,  however,  it  has  passed 
Iowa,  California  and  Nebraska  and 
has  taken  its  place  at  the  top.  Cali- 
fornia dropped  back  of  Nebraska. 

The  accompanying  tables  tell  the 
preliminary     detailed     story     of     the 
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Gain  in  Registration 

1919—1920 

Ohio     105,769 

Texas    96,324 

California     91,442 

Illinois    90,321 

Pennsylvania 88,047 

Michigan    86,904 

New  York    80,134 

Iowa    73,443 

Oklahoma 59,800 

Massachusetts 57,448 

Wisconsin 56,317 

Indiana   55,452 

Missouri   51,454 

Virginia    39,880 

Kansas    37,644 

New  Jersey   35,586 

N.  Carolina   31,843 

Nebraska    31,000 

W.  Virginia   28,659 

Washington   26,225 

Colorado 24,086 

S.  Carolina 22,675 

Kentucky    22,044 

Tennessee     21,430 

Oregon    20,458 

Mississippi 18,970 

S.  Dakota 17,372 

Georgia    17,096 

Alabama     15,739 

Louisiana   15,000 

Arkansas    9,632 

Connecticut    9,483 

Maine    9,482 

Maryland   9,366 

Idaho 8,530 

N.  Dakota    7,955 

Utah    7,368 

Arizona 5,580 

Rhode  Island 5,542 

Vermont 4,818 

New  Mexico 4,032 

New  Hampshire   3,055 

Wyoming    2,555 

Delaware    2,148 

Florida    1,600 

Montana 1,321 

Nevada   1,159 

Dist.  of  Columbia —25,688 

Minnesota     —195,431 


1.291,096 


Number  of  Persons  Per  Car,  Dec.  31,  1920 


State  Pop. 

So.    Dakota..     635,839 

Iowa      2,403,630 

Nebraska     ...1,295,502 
California     .3,426,536 

Kansas     1,769,257 

N.    Dakota...     645,730 
Colorado      .  . .     939,376 

Nevada      77,407 

Oregon     783,389 

Washington     1,356,316 
Wyoming     ...     194,402 

Idaho      431,826 

Indiana      2,930,544 

Michigan     ...3,667,222 
Wisconsin     .2,631,839 

Montana    547,593 

Ohio    5,759,368 


Cars  and 

Pop. 

Trucks  per  Ca 

122,000 

5.24 

437,300 

5.49 

223,000 

5.74 

568,892 

6.04 

265,396 

6.66 

90,840 

7.14 

128,951 

7.29 

10,464 

7.39 

103,790 

7.59 

175,000 

7.88 

23,926 

8.25 

50,750 

8.52 

332,707 

8.80 

412,717 

8.91 

293,298 

8.98 

60,646 

9.02 

616,800 

9.34 

State  Pop. 

Arizona    333,273 

Oklahoma     .2,027,564 

Texas     4,661,027 

Vermont   352,421 

Illinois     6,485,098 

Missouri  ....3,403,547 
Connecticut  1,380.585 
Rhode  Island  604,397 
Delaware    ...     223,003 

Maine   768,014 

Mass 3,852,356 

N.     Hamp 443,083 

Maryland  ...1,449.610 
New   Jersey. .3, 155,374 

Utah     449,446 

Penn 8,720,159 

New    York.  .10,384,144 


9.72 
9.79 


Cars  and     Pop. 
Trucks  per  Car 

34,559  9.71 
204,300 
427,634 

31,625  11.29 

568,759  11.41 

295,817  11.51 

119,134  11.59 

50,375  11.99 

18,300  12.19 

62,907  12.21 

304,631  12.61 

34,760  12.78 

105,000  13.79 

226,459  13.89 

42,604  15.00 

570,164  15.45 

651,796  15.78 


State  Pop. 

N.     Mexico...     360,247 

Florida     966,296 

Virginia     2,306,361 

N.  Carolina. 2,556,486 
S.  Carolina  1,683,662 
W.    Virginia. 1,463,610 

Georgia    2,894,683 

Kentucky     .2,416,013 

Tennessee 

Mississippi 

Arkansas 

Louisiana 

Alabama    .. 

Minnesota 

Dlst.    of    Col 


2,337.459 
.1,789,384 
.1,750,995 
.1,797,798 
.2,347,295 
.2,386,271 
437,571 


Cars  and     Pop. 

Trucks  per  Car 

22,109  16.51 

57,000  16.93 

134,000  17.20 

140,860  18.15 

92,818  18.25 

78,862  18.59 

144,422  20.00 

112,685  21.20 

101,852  23.08 

64,000  27.91 

59,082  29.70 

66,000  29.82 

74,637  31.49 

64,312  37.20 

9,712  45.00 


Totals    .105,683,108    8,887,572     12.21 
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huge  1920  increase.     In  the  Statistical  Number  of  Auto-  more  truly  the  actual  number  of  vehicles  in  that   state. 

motive    Industries    will   appear   the    revised   figures    for  The  fiscal  year  for  the  District  of  Columbia  ends  July  1, 

December  31,  which  will  comprise  an  exact  and  accurate  as  well,  and  the  figures  given  are  for  a  six  months'  period, 

record  for  every  state.    Only  minor  changes  will  be  made,  Consequently   they   are  naturally   smaller   than   the  mid- 

however,  as  the  figures  in  the  accompanying  tables  are  year  figures.    It  is  impossible,  however,  to  explain  exactly 

essentially  correct,  in  most  cases  being  exact.  the  difficulties  in  the  District  of  Columbia  statistics,  since 

The  difficulty  of  obtaining  accurate  registration  figures  the  whole  registration  matter  is  in  an  exceedingly  con- 
has  been  commented  upon  in  previous  years.  Not  only  fused  state.  It  is  sufficient  to  note,  however,  that  no  special 
does  every  state  law  differ  from  that  of  every  other  state,  significance  should  be  attached  to  apparently  radical 
but  many  states  make  wholly  inadequate  provision  for  ad-  jumps  or  falls  in  the  registration  figures  for  the  District 
ministering  effectively  the  laws  that  they  have.    The  only  of  Columbia. 

final  remedy  for  the  confusion  which  now  exists,  of  course,  A  table  showing  the  number  of  states  which  register 

is  a  uniform  national  registration  law.  tractors  and  trailers  and  the  number  of  these  vehicles  in 

In  the  meantime,  however,  Automotive  Industries  has  each  state  is  being  prepared,  but  complete  data  are  not 

conducted  an  extensive  investigation  with  a  view  to  render-  available  immediately.    A  comparative  table  of  motorcycle 

ing  its  registration  statistics  as  accurate  as  is  humanly  registrations  for  the  last  three  years  will  also  be  presented 

possible  under  present  conditions.     The  registration  laws  in  the  Statistical  Number. 

and  the  methods  of  administering  those  laws  in  every  state  ^ 

have  been  investigated,  in  most  cases  by  personal  visit; 

this  being  the  first  survey  of  this  kind  for  this  purpose  A   CORRESPONDENT  of  Der  Motorwagen,  who  visited 

that  has  ever  been  attempted.  J\  the   recent   automobile   show   in   Copenhagen,   noted 

The  results  of  this   investigation  have   been   filed  and  the  following  prices  for  cars  of  different  size,  quality  and 

correlated,  so  that  the  exact  meaning  of  the  figures  sent  nationality:     A  Ford  car  with  electric  light  and  starter, 

in  by  any  state  can  be  accurately  interpreted  in  making  the  5600  crowns  (one  crown  has  a  nominal  value  of  27  cents)  ; 

tabulations.  a  small  German  Wanderer,  7000  crowns ;  a  French  Citroen 

The  terms  "transfer"  or  "re-registration,"  for  instance,  four  passenger  car  with  electric  equipment  and  a  piston 

have  a  different  meaning  in  various  cases.    In  some  states  displacement  of  about  95  cu.  in.,  10,500  crowns;  a  British 

it  is  necessary  to  subtract  from  the  figure  given  as  "total  Calthorpe   of   the   same   size,    14,000   crowns ;    a   German 

vehicles    registered"    the    figures    for    "transfers"    if    the  Opel  of  the  same  size,  but  without  electrical  equipment, 

exact  number  of  cars  in  use  in  the  state  is  to  be  deter-  9000    crowns;    an    8-25    Fiat    with    electrical    equipment, 

mined.     In   other  cases,  to  make  this  subtraction  would  30,000   crowns,   and   a    10-30   Mercedes  limousine,   32,000 

render  the  figures  incorrect.     Automotive  Industries  is  The  above  prices  are  in  part  the  result  of  the  remittance 

able,   as  a  result  of  this   investigation,   to   interpret   the  embargo  on  all  luxury  articles  which  has  been  in  force  in 

figures  of  each  individual  state  in  terms  of  the  practice  of  Denmark   for   some   time.      No   automobiles   can    be    im- 

that  state,  thus  making  the  figures  accurate  in  the  final  ported  at  present  and  the  prices  asked  are  controlled  more 

tables.    Another  difficulty  is  to  learn  the  actual  number  of  by  the  pressure  of  the  demand  than  by  factory  prices, 
cars  in  use  in  the  country  on  any  sin- 
gle date,  since  the  registration  year  of                                   Motor  Vehicle  Registration  1912  to  1920 
the  various  states  does  not  coincide;                                    10„        ,„.„        ....        .,„,„ 

.v     .     ■        ,,  .  ,        ,    ,  »,   „  1912  1913  191*  191&  1916  1917  1918  1919  1920 

that    IS,    there    IS    no    Single    date    Upon        Alabama     3,385  5,435  8,078        11,925       21,636       32,873        46,171        58  898       74  637 

which  thp  rp<ristratinn  fio-nrps  nt  pvpt-v        Arjz°na     1.624         3,098         5,040         7,318       12,124       19,890       23,905       28,979       34,559 

v\mcn  tne  registration  ngureh  oi  every      Arkansas    2,250       3,000       5,642       8,021      15,000     28,693      41458      49450      59  082 

state     have     reached     their     highest      California    88,699      60,000    123,516    163,795    232,440    306,916    364,800    477^50    568]s92 

.     .  .  .       .  -   , ,  6      .  Colorado    8.950        13.135        17,756       27,568        43,296        66,850       83,630      104,865     128,951 

point.      A   majority  Of   the  State   regis-       Connecticut     ....      24,101       27,189       33,009       43,985       61,855       85,724       92,605     109  651      119  134 

tration  vears  end  on  Dec    S1    howpvpr       Rf'?wa/e^  , H22       ?'350       3'050       4'657        7-102      10-700      12'955      16.152      18,300 

udiion  yeais  ena  on  uec.  .31,  nowevei,      Dist.  of  col 1,732       2,373       4,833       8,009      13,118      15,493      30,490     35400       9712 

and  consequently  that  offers  the  best      Florida  1,749       2,372       3,368      io,850     20,718     27,000     54,186     55,400    *57,ooo 

t; f ,7  ,  •  r  •,    ■■  GLeo/'gla      19,120        18,500       20,916       25,671        47,579        70,357        99,800     127,326      144,422 

time  for  the  making  of  a  compilation.      Idaho    2,500       2,173       3,346       7,071      12,999     24,731    323  289     42220     50750 

The    figures    for    Minnpsnta    anrl    fnr       i"^0'8    £?'°I3       ?4>65J?     131,140     180,832     248,429     340,292     389,620     478I438     568J54 

me  ngures  ioi    Minnesota  ana  ior      Indiana   54,334     47,000      66,400      96,915    139,317    192,192    227,160    277^55    332707 

the  District  of  Columbia  need  to  be      '.?wa  J7.;*88     J5><*8    112-134    152,134    198,602    254,317    278,313    363,857    437,300 

w^n;„„A       T      n/r-  4.      4.U  £an?as,    22,000       34,366       49,374        72,520     112,122      159,343      189,163     227,752     265,396 

explained.    In  Minnesota  the  registra-      Kentucky    5,147       7,210      n,746      19,500     31,700     47,416     65,870     90641    112685 

tion    year    and    the    fiscal    vpar    pnds      b£Vi8lana    ?'29S      Z-200      12'000      11'380      17'000      28'394     4°.000      5i,ooo      66iooo 

",       ■>e<11      a"u     lne     nSCa'     year     e"dS        Maine     7,743        10,570        15,70O       21,545       30,972       41,499       40,372        53  425        62  907 

July  1.    Up  to  Julv  1,  1920,  Minnesota      Maryrand   .......     io.w     14,254     20,213     31,047     44,245     60,943     74,666     95,634*105,000 

had     a     fV,^Q  ,.»„..      •       4.       A        t  Massachusetts      .       50,132        62,660       77,246      102,633      136,809      174,274      193,497     247,183     304  631 

had   a   three-year,   instead   of   a   one-      Michigan    39,579     54,366     76,389    114,845    160,052    247,006    262125    325813- 412 717 

vear    registration  neriod      The  total     K!nn,es?ta,  ^'S00     37'29°     67'862     93-269     46'°°0     54,009    2o4,458    259,743     64,'3U: 

',      '    icgtsucuiuil    period.        ine    total       Mississippi     2,895         3,000         5,694         9,669       25,000       36,600       48,400       45  030       64  000 

Of    registration     Simply     grew     over    a       Missouri    24,379       38.140       54,468       76,462     103, 587     147,528     188,040     244,363     2951817 

.     ,      .  ,,  7,      ,   , ,       -,*■  Montana    2,000         5,686       10,172       14,499       24,440       42  696       51037       59  325       60  646 

period  ot  three  years,  so  that  the  Min-     Nebraska   33,861      25,617     40,929     59,140    100,534    148,101    17s'409    192' 000    223000 

nesota    total    last    vear    wis    thp    i-p«iilt       Nevada    900         1,131  1,487         2,009         4,919         7,160         8,159         9,'305       1o!464 

nesoia  total  iasx  year  was  tne  lesuit      New    Hampshire      5,764       7,420       9,571      13,449     17,50s     22,257     24,817     31,625     34  eso 
of   two   and    one-half   years'    growth.      N,ew  Jersey   —     43,056     48,892     60,247     78,232    104,341    134,964    155,519    190,873    226,459 

rru     c  •  •      ai.  i    ,,  New   Mexico    911  1,721         2,945         5,100         8,228         8.457       15  000       18  077       22  109 

The  figures  given   in  these  tables  COm-        New   York    107,262      134,405      169,966     234,032      317.866     411,567     463,758     571,662     651796 

nrise  the  number  of  resist rations  as      \?,°rVl   Carolina..       6.178      10,000      14,677      21,000      33,904      55,950     72,313    109,017    140,860 

piIBB    me    Iiuniuer    Ul    reglhl rations    dS        North    Dakota    ..         8,997        13,075        15,701        24,908        40,446       62,993       71,627       82:885        90  840 

of  Dec  31,  1920,  and  have  been  grow-      chio    63,066     86,054    122,504    181,332    252.431    346,772    412,775    511,031    eiesoo 

in<r    nnlv     sinrp     Tnlv     1       1 Q90      a     siv       Ok,ahoma     6.524         7,934       13,500       25.032       52,718     100,199      121,500     144,500     204,300 

ing    only     Since     JUiy     1,     1J<SU,     a    SIX       Oregon  10,165       13,957       16,447       23,585       33,917       48,632       63,324       83  332     103  790 

months' period  oun!]sylya,nlaJ  •■•     59'357     76'178    112354    160,137    230,578    325,153    394,186    482,117    570,164 

',  '      ,    .    -     „  ,  Rhode     Island....        8,565       10,294       12,331        16,362       21,406       37.046       36,218       44.833       50  375 

IhlS    explains   the  apparent    drop    in       South    Carolina..       10,000       11,500       14,500       15,000       19,000       39,527       55,492       70,143       92,81J 

registrations   suffered    in    Minnesota;      W...1^.!: '. \     &$     Itfel     ?,°:?g     W*     To$>     S:JSo     St'Ho    To'tlt    « 

it  is  merely  an  apparent  or  "statisti-      ^  .;;;;;;;;;;     ^6     ^     «gg     "o.ooa    ™7    ^    251.118    331,310    427.3J 

cal     drop,  however,   and   does   not  in      Vermont   4,283       5,91s       8,256      11,499     15,671      20,369     22,655     26,807     31,625 

anv     sensp     inrlir-itp     th-.r     Hip     antinl       «!rBL'],a -SMSS      ~9'022       14'002      21-357      35'426      55.000      72'228      94.12"     134,000 

any     sense     indicate     mat     tne     actual       Washington     13,990       24,178       30,253       38,823       60,734       91,337     117  278     148  775   *  175  000 

number  of  cars  in  that  state  has  de-      .^;  Vlr8,,nla   ■•••      5.349       5,088       6,159      13,279     20,571      31,300     38.750     50,203     78!862 

f.-Qo0ol        TlT      M-  t      1  1.         u  Wisconsin     24,578        34,646        53,161        79,791      115,637      164,531      196,844     236,981      293,298 

creased.    The  Minnesota  law  has  been      Wyoming    1,300       1,584       2,428       3,976       7,125     12,523     16,200     21,371      23,926 

changed,   however,   and   the   registra-        Totals    .1,033,096  1,287,558  1,768,720  2,479,742  3,534.567  4,992,152  6,105,974  7,595,503  8  887,572 

tions  for  future  years  should  indicate  »Tstimated 
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Belgian  Show  Includes  New  Cars  'With 
Many  Previously  Exhibited 

Newer  chassis  are  mostly  equipped  with  eight  or  four  cylinder  engines 
having  overhead  camshafts,  separate  heads  and  block  castings  which  serve 
to  enclose  the  vertical  shaft  drive.  Aluminum  webs  and  dash  form  sepa- 
rate engine  compartment  on  some  expensive  chassis.  Many  novelties  and 
refinements  in  spring  suspensions,  braking  systems  and  steering  gears. 

By  W.  F.  Bradley 


BELGIUM  possesses  less  than  a  dozen  automobile  fac- 
tories employing  about  8,000  men  (with  another 
7,000  in  body  and  accessory  works  and  forges), 
hence  an  invitation  had  to  be  sent  to  foreign  manufacturers 
in  order  to  fill  her  first  post-war  automobile  show.  The 
exhibition  was  held  in  the  Palais  du  Cinquantenaire  from 
Dec.  10  to  19,  and  was  officially  visited  by  the  King.  It  was 
supported  by  every  Belgian  manufacturer,  but  these  were 
outnumbered  by  foreign  makers.  France  had  the  biggest 
share  in  the  show,  with  75  exhibitors  of  passenger  cars; 
America  had  14  car  makers,  Belgium  10,  Italy  6,  Great 
Britain  4,  and  Holland  and 
Switzerland  one  each.  In 
addition  to  passenger  cars, 
the  show  comprised  truck, 
tractor,  body  and  accessory 
sections,  with  a  total  of  309 
exhibitors.  This  constituted 
a  record,  for  at  the  last 
show,  held  just  before  the 
war,  there  were  not  more 
than  200  exhibitors. 

Since  the  French  show  of 
a  year  ago  there  have  not 
been  many  changes  in  de- 
sign, and  inasmuch  as  most 
of  the  leading  continental 
manufacturers  were  repre- 
sented at  the  recent  Olympic 
show,  'it  was  not  to  be  ex- 
pected that  very  much  in  the 
way  of  novelties  and  new  re- 
finements would  be  found  on  other  than  Belgian  exhibits. 

The  spirit  of  enterprise  and  determination  shown  by  the 
Belgian  people  in  getting  back  to  work  is  remarkable  in 
view  of  the  fact  that  no  special  protection  has  been  af- 
forded. Unlike  any  other  country  in  Europe,  Belgium  has 
the  same  import  duties  as  before  the  war,  with  the  re- 
sult that  foreign  competitors  have  been  able  to  step  in  and 
secure  an  important  place  in  her  market.  The  greatest 
change  since  pre-war  days  is  in  the  importation  of  Amer- 
ican cars.  Before  the  war  these  were  practically  unknown 
in  Belgium,  whereas  at  the  present  time  at  least  20  makes 
are  selling  in  this  market.  America  has  created  this  posi- 
tion for  herself  despite  very  adverse  rates  of  exchange. 
She  had  in  her  favor,  however,  the  ability  to  make  deliv- 
eries at  a  time  when  other  nations  were  not  producing. 

The  position  of  France  on  the  Belgian  market  has  not 
undergone  any  appreciable  change.     Exchange  is  slightly 


Beck  overhead  valve  engine 


in  favor  of  the  French  manufacturer,  but  it  is  only  during 
the  last  six  months — or  since  the  depression  set  in — that  he 
has  been  in  a  position  to  export.  England  has  not  changed 
her  position  in  this  market,  and  does  not  do  a  great  volume 
of  business.  Her  motor  bicycles  and  motor  accessories 
seem  to  be  more  appreciated  than  her  cars. 

Outside  the  Belgian  exhibits  the  only  entirely  new  cars 
at  the  Brussels  show  were  the  Italian  Ansaldo ;  the  French 
Fonck  and  the  Beck.  Lorraine-Dietrich  showed  the  latest 
type  of  light  six  cylinder.  Renault  has  made  some  changes 
on  his  six  cylinder.  Instead  of  underslung  semi-elliptic 
springs,  this  car  now  has 
cantilevers,  placed  diagonally 
in  the  frame  and,  instead  of 
being  shackled,  having  their 
ends  carried  in  rollers.  An- 
other change  in  this  model 
is  in  the  radiator,  which  in- 
stead of  going  right  across 
the  frame,  behind  the  engine, 
now  has  its  vertical  tubes 
only  to  left  and  right  of  the 
last  cylinder. 

The  Fonck  is  an  entirely 
new  production,  established 
by  the  well-known  French 
aviator,  with  the  assistance 
of  a  former  Hispano-Suiza 
engineer  and  the  backing  of 
the  Jacob  Holtzer  Steel  Com- 
pany. Two  cars  are  to  be 
produced,  a  four  and  an 
eight-in-line,  of  the  same  general  design  but  with  the  dif- 
ference that  the  eight  will  have  brakes  on  all  four 
wheels  and  the  four  the  usual  brakes  on  transmission  and 
rear  wheels.  Only  the  complete  chassis  of  the  four  found 
a  place  in  the  Brussels  show,  the  eight  being  limited  to 
the  engine  and  gearbox.  This  job  is  very  high-class 
throughout,  and  is  laid  out  as  a  well  finished,  lively,  sport- 
ing model.  Although  the  cylinders  are  only  3.1  by  5.1 
in.,  it  is  claimed  that  the  four  cylinder  model  will  attain 
a  speed  upward  of  60  m.p.h.  with  a  four  passenger  touring 
body.  Modern  design  tends  to  keep  weight  down,  but  the 
frame  members  are  heavy  and  very  much  deeper  than  would 
be  considered  necessary  by  an  American  designer.  Evi- 
dently the  engineer  has  sought,  by  adopting  this  deep  sec- 
tion, to  avoid  the  troubles  of  sagging  frames  and  misalign- 
ment which  have  developed  in  some  sporting  cars  when 
driven  hard  over  French  roads. 
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-Carbureter  side  Metallurgique  engine, 
three-litre   semi-racing   type   engine. 


2 — Metallurgique  gearbox  with   left-hand  control.     3 — D'Aoust 
4 — Ballot  two-stroke  motorcycle  engine  and  transmission 


The  cylinder  block  is  so  compact  that  it  does  not  give  the 
impression  of  having  five  main  bearings  for  the  crankshaft. 
A  detachable  head  is  used.  It  carries  the  eight  vertical 
valves  and  the  overhead  camshaft.  A  central  drive  is  em- 
ployed for  the  camshaft,  by  the  use  of  helical  gears,  the 
vertical  shaft  being  inside  the  cylinder  casting.  There  is 
a  double  housing  for  the  camshaft;  the  inner  one  carrying 
the  camshaft  and  being  perfectly  oiltight.  The  outer  one 
which  covers  the  whole  of  the  valve  operating  mechanism, 
really  serves  only  to  add  to  the  finished  appearance  of  the 
engine  as  a  whole.  At  the  base  of  the  vertical  shaft  driv- 
ing the  camshaft,  there  is  a  cross  shaft  which  on  one  side 
drives  the  magneto  and  the  generator  and  on  the  other  side 
operates  the  water  pump.  The  magneto  and  generator  are 
placed  parallel  to  the  cylinders.  A  double  distributer,  de- 
livering current  to  eight  plugs  placed  horizontally  on  oppo- 
site sides  of  the  engine  is  used.  For  the  eight  cylinder 
model  the  arrangement  is  not  quite  the  same,  for  instead 
of  the  water  pump  being  driven  directly  off  the  end  of  the 
cross  shaft  it  is  placed  with  axis  parallel  to  the  cylinders 
and  in  tandem  with  a  second  magneto.  Aluminum  alloy 
pistons  are  used  and  connecting  rods  are  I-section  forgings. 


The  unit  powerplant  of  the  Fonck  models  has  three  point 
suspension.  Left  hand  steering  and  right  hand  control  are 
employed,  the  change  speed  and  brake  levers  being  directly 
on  top  of  the  gear-box.  The  whole  of  the  space  between 
the  engine  and  the  frame  members  is  covered  in  with  cast 
aluminum  plates.  The  aluminum  dash  comes  right  down  to 
the  engine  base  chamber  and  is  bolted  to  it.  All  the  air 
has  to  escape  through  the  louvres  in  the  side  of  the  hood 
or  through  the  wire  gauze  in  the  lower  portion  of  the  alu- 
minum dash,  and  the  only  opening  under  the  hood  is  for  the 
fan  belt,  which  is  driven  off  the  crankshaft.  The  steering 
gear  passes  through  the  dash,  but  without  leaving  any  gap. 
The  shaft  carrying  carbureter  and  ignition  control  levers  is 
covered  by  an  aluminum  housing.  The  radiator  is  cowled, 
and  the  whole  of  the  aluminum  work  is  polished  so  as  to 
make  it  as  easy  as  possible  to  keep  the  engine  clean.  The 
aluminum  instrument  board  has  two  tubular  supports 
which  slide  into  sockets  cast  with  the  aluminum  dash,  thus 
making  it  possible  to  adjust  the  instrument  board  to  any 
desired  position  to  suit  the  bodywork. 

One  of  the  features  of  the  Fonck  is  the  use  of  semi- 
elliptic  springs  which  have  their  greatest  width,  4.7  in.,  at 
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Longitudinal  section,  Beck  overhead  valve  motor  at  Brussels  show 


the  axle  and  gradually  decrease  to  a  width  of  2.3  in.  at  the 
extremities.  The  springs  are  underslung,  have  no  clips, 
and  take  the  drive  and  the  torque.  With  this  arrange- 
ment, two  universal  joints  are  required.  The  propeller  shaft 
is  tubular  and  of  large  diameter.  The  wheelbase  of  this 
chassis  is  122  in.,  but  with  the  compact  engine  the  avail- 
able length  for  the  body  is  103  in.  The  eight  cylinder  has 
a  wheelbase  of  142  in. 

The  Italian  Ansaldo  Car 

Ansaldo,  the  largest  general  engineering  firm  in  Italy, 
has  entered  the  automobile  field  with  what  is  considered  in 
Europe  a  medium,  general  service,  economical  automobile. 
This  is  a  class  of  car  which  has  no  counterpart  in  America, 
for  it  is  smaller  and  better  finished  than  the  Dodge  type. 
The  four  cylinders  of  the  Ansaldo  measure  2.7  by  4.7  in., 
are  a  single  casting  with  the  upper  portion  of  the  base- 
chamber  and  have  a  detachable  head  with  overhead  cam- 
shaft. The  vertical  drive  shaft  is  within  the  cylinder  cast- 
ing. The  water  pump  housing  is  cast  with  the  cylinders, 
and  is  driven  by  the  cross  shaft  which  also  operates  the 
magneto.  The  engine  has  three  point  attachment  to  the 
frame  and  is  a  unit  with  the  clutch  and  gearbox,  the  latter 
having  only  three  speeds,  instead  of  the  four  commonly 
employed  on  a  car  of  this  type  in  Europe.  It  is  rather  un- 
usual, from  the  Italian  standpoint,  to  find  that  Hotchkiss 
drive  is  employed.  Detachable  wood  wheels  are  also  an  un- 
usual feature,  for  Italian  makers  show  a  strong  prefer- 
ence for  metal. 

It  is  understood  that  this  car  was  designed  to  be  pro- 


duced at  7,000  lires,  but  the  price  in  Italy  is  now  more 
than  30,000  lires. 

There  is  a  lot  of  original  work  in  the  Beck  light  car,  a 
small  four  cylinder  (2.5  by  4.4  in.).  It  has  block  cast  cylin- 
ders with  detachable  head  and  overhead  camshaft  driven 
by  a  vertical  shaft  and  bevel  gearing  from  the  rear.  By 
this  arrangement  the  electric  generator  and  the  magneto 
are  placed  at  the  rear,  but  there  is  no  loss  of  accessibility, 
for  the  distributer  end  of  the  magneto  is  outwards,  di- 
rectly under  the  steering  column.  Valve  operation  is  di- 
rect, without  the  use  of  followers.  A  piston  type  head  is 
screwed  into  the  extremity  of  the  valve  stem  to  give  adjust- 
ment. It  is  guided  in  the  camshaft  housing  so  as  to  pro- 
vide for  the  thrust  occasioned  by  the  directly  operating 
cam.  Beck  has  adopted  the  plan,  which  up  to  the  present 
has  been  confined  to  makers  of  costly  cars,  of  extending 
the  crankcase  webs  up  to  the  frame  members  and  bringing 
the  cast  aluminum  dash  down  to  the  engine,  so  as  to  make 
a  completely  enclosed  compartment.  By  this  arrangement 
all  the  hot  air  from  the  engine  has  to  escape  through  the 
sides  of  the  hood. 

Another  peculiarity  of  this  car  is  the  method  of  uniting 
gearbox  and  differential  housing,  carrying  the  load  on  a 
tubular  axle,  and  driving  by  transverse  shafts  with  uni- 
versal joints.  Coil  springs  are  used  all  around  for  sus- 
pension, in  place  of  laminated  springs.  All  four  are  en- 
closed in  dust-proof  and  oil-tight  housings,  and  the  coils 
are  of  variable  thickness,  increasing  in  section  as  the  cen- 
ter is  reached.  This  gives  a  suspension  which  in  a  cer- 
tain degree  automatically  adjusts  itself  to  the  load.     One 
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Transverse  section,  Beck  four-cylinder  overhead  valve  motor  at  Brussels 
show 


of  the  mechanical  features  of  the  car  is  the  entire  absence 
of  keys  and  keyways,  all  shaft  fittings  being  tapered  and 
splined. 

Among  the  Belgian  makes  one  of  the  most  distinctive 
cars  is  the  new  Excelsior,  a  high-class  six  3.3  by  5.5.  in. 
The  engine  is  an  L-head  type  in  one  casting,  with  a  coun- 
terweighted  crankshaft  carried  in  four  bearings  and  ma- 
chined entirely  out  of  the  solid.     Excelsior  maintains  that 


for  a  high  class  job  the  results  justify  the 
extra  cost  compared  with  a  forged  shaft. 
There  is  a  flexible  connection  between  engine 
flywheel  and  a  clutch  member.  Heavy  rubber 
rings,  about  six  in  number,  are  recessed  in  the 
rear  face  of  the  flywheel,  and  these  receive 
studs  on  the  forward  face  of  the  clutch  mem- 
ber. The  rubber  rings  are  set  up  with 
graphite  and,  it  is  declared,  there  is  no  ten- 
dency for  them  to  harden  under  this  service. 
The  dominating  feature  of  this  chassis,  how- 
ever, is  the  system  of  braking  on  all  wheels, 
together  with  the  cantilever  suspension  and 
attachment  of  the  rear  axle  to  the  frame.  The 
four  wheel  brakes  are  the  design  of  Engineer 
De  Coninck  and  were  worked  out  during  the 
four  years  the  Germans  had  forcible  posses- 
sion of  his  factory.  Excelsior  brakes  diagon- 
ally by  means  of  cables;  one  cable  being 
brought  from  the  right  front  wheel  over  a 
double  lever  on  the  brake  pedal  shaft  and 
thence  to  the  left  rear  wheel.  In  this  way  the 
effort  applied  to  opposite  wheels  is  always 
equal,  and  even  if  one  cable  should  break,  two 
wheels  on  opposite  sides  would  hold  and  the 
car  would  not  deviate  from  its  straight  course. 
Merely  for  holding  the  car  when  in  a  station- 
ary position,  there  is  a  second  control  to  the 
rear  wheels  by  lever. 

At  the  front  the  brake  camshaft  is  received 
in  the  lower  portion  of  the  axle  and  passes  di- 
rect into  the  brake  drum,  so  that  there  are  no 
universal  joints  on  this  braking  system.  The 
four  main  brake  levers  with  yoked  ends  are 
telescopic,  so  that  when  dismounting  it  is  not 
necessary  to  touch  the  yokes  but  merely  knock 
out  a  pin  and  pull  the  two  telescopic  parts 
apart.  Another  unusual  feature,  which  it  is 
declared  has  given  excellent  results,  is  the  use 
of  alternating  sections  of  cast  iron  and  fabric 
for  brake  lining.  It  is  found  that  this  stops 
the  screaming  common  with  metal  to  metal 
shoes,  and  that  the  fabric  is  rendered  more  efficient  as  it 
becomes  impregnated  with  iron  dust.  The  hardened  steel 
face  plates  on  the  brake  shoes,  which  come  in  contact 
with  the  brake  cam,  are  double  wedges  with  notches  giv- 
ing one  millimeter  adjustments.  Finally,  the  brake  shoes 
are  slightly  eccentric.  It  is  claimed  that  with  perfectly 
concentric  shoes  only  a  line  contact  is  obtained,  whereas 
if  made  slightly  eccentric  the  slight  spring  which  sets  up 


Beck  coil  spring  suspension,  final  drive  and  brake  mechanism. 


Beck  coil  spring  suspen  eering  pivot 
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Excelsior  car,  showing  ball  and  socket  attachment 
of  cantilever  spring  to  axle  housing 


Four-wheel  braking  system  on  Belgian  Excelsior 


Compensator  on  Belgian  Excelsior 

in  the  shoes  assures  the  entire  surface  being  made   use 
of  for  braking. 

The  cantilever  springs  on  the  Excelsior  are  not  rigidly 
fastened  to  the  axle  housing,  but  are  secured  by  a  short 
connecting  rod  with  ball  and  socket  at  each  end,  the  whole 
of  the  mechanism  being  enclosed  and  fed  with  oil  from  a 
reservoir  containing  a  six  months'  supply.  By  this  attach- 
ment the  axle  is  free  in  relation  to  the  main  frame  mem- 
bers, but  in  conjunction  with  this  flexible  attachment,  use 
is  made  of  a  compensating  stabilizer  consisting  of  two  con- 
necting rods  from  the  upper  portion  of  the  differential 
housing  to  links  on  the  inside  of  the  main  frame  members, 
the  whole  forming  a  parallelogram,  as  shown  in  the  illus- 
trations. This  device  leaves  the  axle  free  to  move  in  a 
vertical  plane,  but  eliminates  all  lateral  movement,  the 
practical  result  being  that  all  the  advantages  of  cantilever 
springing  are  obtained  without  any  tendency  for  the  rear 
end  of  the  car  to  roll  when  running  fast.  Tests  show  that 
when  taking  turns  at  high  speed  the  rear  wheels  track  per- 
fectly and  show  none  of  the  tendency  to  skid  so  common 
with  the  usual  attachment  of  cantilevers. 

It  has  been  necessary,  with  this  device,  to  stiffen  up  the 
rear  end  of  the  frame  and  to  obtain  a  very  substantial  at- 
tachment, but  the  results  obtained  are  remarkably  satisfac- 
tory. All  the  bolts  used  with  the  stabilizer,  as  well  as  every 
spring  shackle  bolt  on  the  car,  are  adjustable  for  lateral 
play.  In  the  case  of  a  shackle,  instead  of  the  bolt  being 
passed  directly  in  the  cheeks  of  the  shackle,  it  is  carried 
in  two  hardened  and  ground  sleeves,  one  of  which  is  fixed 
and  the  other  adjustable  laterally.  This  allows  a  spring 
to  be  mounted  with  plenty  of  lateral  play,  all  of  which  can 
be  taken  up  in  the  adjustment,  and  any  subsequent  wear 
can  be  taken  up  in  the  same  manner. 


Miesse  overhead  valve  with  guide  for  follower 

Metallurgique,  while  maintaining  two  smaller  types,  has 
produced  an  entirely  new  chassis  with  a  four  cylinder  3.9 
by  6.29  in.  engine.  It  is  understood  that  this  engine  will  be 
replaced,  at  a  later  date,  by  a  six-cylinder  of  the  same  bore 
and  stroke,  mounted  in  the  same  chassis.  Features  of  this 
new  product,  which  is  a  really  high  class  job,  are  unit 
construction  of  engine  and  gearbox,  with  centre  control; 
brakes  on  all  four  wheels;  cast  aluminum  dash  and  floor 
boards;  a  new  forged  full  floating  rear  axle;  and  under- 
slung  semi-elliptic  springs  of  exceptional  length.  Probably 
these  are  the  longest  springs  ever  fitted  to  a  car — 70  in. 
long  and  2.7  in.  wide.  They  are  mounted  under  the  axle 
and  placed  directly  under  the  main  frame  members. 

The  growing  practice  of  extending  the  crankcase  webs 
right  up  to  the  main  frame  members  has  been  adopted  by 
Metallurgique.  The  cast  aluminum  dash,  however,  is  not 
extended  down  to  the  engine  but  slopes  away  rearwards  so 
as  to  form  the  toeboards.  A  recess  is  cast  in  the  forward 
face  of  the  dash  to  carry  the  vacuum  feed  tank,  and  the 
polished  aluminum  instrument  board  is  secured  to  the 
dash  by  tubular  steel  arms.  This  method  of  using  cast 
aluminum  for  dash  and  toe  boards  and  also  for  filling  in  all 
the  space  between  the  engine  and  the  frame  members  is 
one  of  the  refinement  features  of  the  show.  The  steering 
gear  box  of  the  Metallurgique  is  bolted  directly  onto  the 
top  of  the  extended  crankcase  webs,  a  well  being  formed 
here  to  receive  the  housing,  and  a  hole  being  provided  for 
the  passage  of  the  main  steering  arm.  It  is  worth  noting 
that  the  oil  filler  on  the  steering  box  has  a  hinged  cap,  3  in. 
in  diameter,  held  down  by  a  spring.  Metallurgique  drives 
water  pump  and  magneto  from  a  cross  shaft  in  front  and 
places  the  electric  generator  and  starter  respectively  to  left 
and  right  of  the  gear  box. 
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Brakes  on  all  four  wheels  are  of  the  Isotta-Fraschini 
type,  with  the  brake  camshaft  for  the  front  wheel  carried 
in  bushings  in  the  axle.  This  is  in  contrast  to  the  Perrot 
system,  under  which  the  cam  shaft  is  at  the  highest  point 
and  is  supported  in  a  bearing  on  the  frame  member.  This, 
of  course,  necessitates  a  telescopic  shaft  with  a  universal 
joint.  Steel  ribbons  are  made  use  of  on  this  car  for  brake 
control,  but  instead  of  placing  these  horizontally,  and 
passing  them  through  fibre  rollers  or  other  support,  as  is 
usual  to  prevent  whip,  they  are  placed  vertically.  In  con- 
nection with  the  brakes,  it  should  be  noted  that  front  and 
rear  ribbed  drums  are  of  the  same  diameter,  but  the  rear 
ones  are  twice  the  width  of  those  on  the  front  wheels,  and 
carry  an  extra  pair  of  shoes,  which  are  operated  by  lever. 
This  makes  it  possible  to  comply  with  the  necessity  for 
locking  the  brake  when  the  car  is  standing  on  a  hill. 

Other  front  wheel  braking  systems  seen  at  the  show  were 
Hispano-Suiza,  Delage  and  Talbot-Darracq,  all  built  on  the 
Perrot  license;  the  Bellanger,  which  has  its  steering  pivots 
inside  the  brake  drums,  the  Isotta-Fraschini,  and  the  Ex- 
celsior. Other  firms  announcing  front  wheel  brakes  but 
not  showing  them  on  their  chassis  were  Fonck,  Spa, 
D'Aoust  and  Miesse.  Some  half  dozen  other  Continental 
firms  are  known  to  be  negotiating  for  Perrot  licenses,  but 
they  have  not  yet  made  public  announcements. 

Miesse,  one  of  the  oldest  of  the  Belgian  firms,  has  two 
new  engines,  with  respectively  four  and  eight  cylinders, 
of  the  same  general  design  and  the  same  bore  and  stroke. 
It  is  a  growing  practice,  when  adopting  an  eight-in-line 
engine,  to  make  a  four  at  the  same  time  and  of  the  same 
size.  Miesse  dimensions  are  2.7  by  5.1  in.,  and  for  each 
type  the  cylinders  are  a  block  casting  with  detachable  head 
and  overhead  camshaft,  driven  by  a  vertical  shaft  and  bevel 


gearing  inside  the  cylinder  casting.  The  show  models  have 
aluminum  cylinders  with  liners,  but  it  is  declared  that  these 
will  be  abandoned  for  cast  iron.  In  common  with  several 
others  at  the  Brussels  show,  Miesse  does  not  use  a  pivoted 
follower  between  cam  and  valve,  but  has  a  nut  screwed  on 
the  end  of  the  valve  stem,  and  mounted  on  this  a  piston- 
type  hardened  and  ground  cap,  which  is  well  guided  in  the 
detachable  head.  This  eliminates  the  thrust  and  conse- 
quent wear  occuring  when  the  plate  is  screwed  directly  into 
the  valve  stem. 

Miesse  drives  the  two  blade  fan  from  the  vertical  shaft, 
with  a  friction  clutch  interposed.  A  rather  unusual  fea- 
ture is  that  the  steering  gear  housing  is  cast  with  the  en- 
gine base  chamber,  being  placed  on  the  right  hand  forward 
arm,  just  below  the  magneto  driven  from  the  cross  shaft. 
The  complete  chassis  of  this  new  type  was  not  ready  for 
the  show,  but  according  to  information  obtained  its  chief 
feature  will  be  front  wheel  brakes  with  hydraulic  operation. 

A  semi-racing  type  3-litre  engine  is  the  feature  of  the 
D'Aoust  production.  This  car  was  not  shown  complete, 
only  the  engine,  clutch  and  gearbox  unit  being  on  exhibi- 
tion. Cylinders  are  a  block  iron  casting  with  detachable 
head,  and  an  overhead  camshaft  in  an  aluminum  housing. 
A  vertical  shaft  at  the  front  drives  the  camshaft  which 
operates  three  valves  per  cylinder.  The  method  of  mount- 
ing the  two  magnetos  is  rather  unusual.  They  are  car- 
ried on  a  platform  cast  with  the  camshaft  housing  and  to 
the  left  and  right  of  it,  each  magneto  being  driven  by  silent 
chain  from  the  rear  end  of  the  camshaft.  This  design 
brings  the  magnetos  to  the  highest  part  of  the  engine  and 
has  probably  been  adopted  for  the  accessibility  it  provides 
and  the  possibility  of  quick  change  and  adjustment  when 
racing.     This  engine  is  built  to  the  designs  of  a  French 


Front  axle  and  front  wheel  brake  on  Excelsior  car 


70 

ft 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


January  13,  1921 


1 — Renault    reinforced   rear   axle   and   cantilever  springs.   2 — Renav't  diaqovalbi  placed  cantilever  sprinqs. 
3 — Fonck  eight-cylinder  engine.     4 — Spa  new  six-cylinder  engine  which  is  all  aluminum  with  the  exception 

of  detachable  head 


specialist,  and  will,  it  is  declared,  be  entered  in  the  leading 
183  cubic  inch  races  of  the  year.  In  addition  to  this  spe- 
cial sporting  type  D'Aoust  has  a  medium  size  car  on  quite 
standard  lines. 

Minerva,  the  biggest  producer  in  Belgium,  shows  noth- 
ing new,  for  this  firm  had  its  post-war  models  out  for  the 
Paris  show  of  a  year  ago,  and  exhibited  the  same  at  the 
recent  London  show.  There  are  two  models,  with  Knight 
engines  of  four  and  six  cylinders,  respectively. 

The  F.  N.  Company  exhibited  a  new  model  which  also 
was  uncovered  at  the  recent  London  show. 

Belgian  makers  generally  are  paying  more  attention  to 
high  class,  almost  luxury  types,  than  to  popular  models. 
There  is  no  firm  with  a  program  similar  to  that  of  Citroen 
in  France  or  Bean  in  England.  Somua  has  a  popular  type, 
but  the  firm  does  not  have  big  production  means.  Practi- 
cally the  only  other  firm  attempting  to  get  into  the  popu- 
lar class  is  Belga,  a  concern  established  since  the  war  and 
marketing  a  light  car  with  an  unusual  and  interesting  type 
of  friction  transmission. 

The  engine  is  a  Ballot  of  2.5  by  4.7  in.  bore  and  stroke, 
carried  on  a  subframe,  and  the  rear  axle  is  a  standard  type, 
with  Hotchkiss  drive.  In  place  of  the  usual  gearbox  there 
is  a  friction  transmission.  When  driving  on  top  a  cone 
clutch  is  in  engagement  and  the  drive  is  straight  through 
to  the  rear  axle.  The  driven  member  of  the  cone  clutch 
has  two  friction  surfaces;  the  cone  used  for  normal  driv- 
ing on  top  gear,  and  a  ring  of  canvas  and  rubber  mounted 
en  the  forward  face  of  this  disc.    When  the  cone  has  been 


disengaged,  the  driven  member  of  the  clutch  is  inclined  so 
as  to  bring  the  ring  in  contact  with  the  driving  member, 
and  the  lower  the  gear  ratio  required  the  greater  the  in- 
clination, until  dead  center  of  the  driving  member  is 
reached.  Reverse  is  obtained  by  taking  the  plate  past  dead 
center.  The  necessary  inclination  is  provided  for  by  carry- 
ing the  clutch  shaft  in  a  yoke  pivoted  to  the  subframe. 
The  clutch  is  used  in  the  usual  way,  and  changes  of  ratio 
are  obtained  by  a  straight  movement  of  the  lever.  It  is 
claimed  that  this  device  has  been  on  the  road  for  a  year  and 
has  given  perfect  satisfaction.  The  direct  drive  is  no  de- 
parture from  standard  practice,  and  if  the  friction  gear  has 
stood  up  to  tests,  the  Belga  ought  to  become  popular,  for 
it  is  cheap  to  build  and  gives  a  wide  range  of  gear  ratios. 

Ballot,  the  French  specialist,  took  advantage  of  the  Brus- 
sels show  to  come  forth  as  a  producer  of  complete  power 
plants.  His  unit  comprises  engine,  clutch  and  gearbox 
ready  for  fitting  to  a  sub-frame.  This  firm  is  now  also 
specializing  on  motorcycle  units  of  two-stroke  engine, 
clutch  and  gears  in  one.  House  lighting  sets  also  are  being 
produced. 

Belgium  had  a  high  reputation  before  the  war,  for  cus- 
toms bodies,  and  this  has  been  maintained  in  the  post-war 
products.  Numbers  of  English  chassis  are  sent  across  the 
Channel  to  be  fitted  with  Belgian  bodies,  and  this  accounts 
for  a  greater  predominance  of  English  types  that  is  seen 
elsewhere  on  the  Continent.  This  is  particularly  noticeable 
in  all  weather  bodies,  which  are  not  much  favored  by  Con- 
tinental motorists,   but  are  in  great  demand  by  English 
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Friction    transmission    used   on    Belga   light   car 


motorists.  There  is  only  a  mild  tendency  towards  the  con- 
cealed top,  and,  speaking  generally,  it  is  adopted  only  for 
sporting  type  two  and  three  seaters.  The  Etablissements 
Generaux  showed  some  very  fine  examples  of  running 
boards  and  tool  boxes  in  a  single  stamping,  thus  avoiding 
the  sharp  angles  which  are  unavoidable  when  the  tool  box 
is  a  separate  construction  placed  on  the  running  board. 
This  firm  showed  runningboard,  tool  box,  two  fenders  and 
valance  in  one  piece  without  any  visible  bolts  and  screws, 
giving  a  very  good  effect  on  cars  with  rounded  lines. 


The  Bosch  magneto  was  seen  on  two  cars,  one  Belgian, 
the  other  Dutch.  Bosch,  however,  did  not  have  a  stand. 
Switzerland  came  into  the  field  as  a  magneto  producer  with 
the  Scintilla.  On  this  instrument  the  permanent  magnet 
rotates,  while  the  contact  breaker,  the  windings  and  the 
condenser  are  fixed.  The  distributer  is  at  the  driving  end 
of  the  magneto,  thus  allowing  shorter  wires  to  be  used 
than  when  placed  at  the  opposite,  and  outer,  end.  A  fea- 
ture of  the  Scintilla  is  the  ease  with  which  it  can  be 
dismounted  and  assembled. 


An  All-Metal  Flexible  Universal 


A  NOVEL  type  of  universal  coupling  has  recently  been 
placed  on  the  market  by  the  Karge-Baker  Corpo- 
ration. The  flexible  portion  of  this  coupling  consists  of 
two  coil  springs  wound  in  opposite  directions,  placed  con- 
centrically. The  ends  of  each  spring  is  welded  to  a  header 
attached  to  the  driving  and  driven  flanges  or  sleeves  re- 
spectively in  the  manner  shown  in  the  accompanying  cut. 
It  is  claimed  that  the  drive  is  carried  through  the  con- 
tinuous coil,  but  when  under  torsional  load  the  coils  of 
the  outer  spring  expand  or  contract  depending  upon  the 
direction  of  turning  and  grip  either  the  outer  casing  or 
the  inner  spring,  thus  transmitting  torque  to  the  driven 
member.  The  particular  advantages  attributed  to  the 
coupling  are  the  cushioning  effect  of  the  springs  in  picking 
up  the  load,  the  fact  that  no  lubrication  is  required  and 
that  the  efficiency  is  high.  The  design  is  such  that  per- 
fect balance  is  obtained  and  the  permanency  and  reliability 
in  operation  are  said  to  be  unquestioned. 

The  driving  coil  is  constructed  of  heat-treated  alloy  steel, 
accurately  ground  to  size.  The  flexible  arbor  or  smaller 
coil  is  ground  to  assemble  with  accuracy  inside  the  driving 
coil.  The  driving  coil  is  so  constructed  that  the  thrust 
caused  by  forward  and  backward  shaft  movements  is  taken 
up  by  the  spring.  The  couplings  are  designed  to  allow  a 
maximum  driving  angle  of  about  10  deg.  or  a  '«  in.  offset, 
and  are  said  to  be  absolutely  noiseless  in  operation.  When 
picking  up  the  load 
the  driving  end  of  the 
joint  moves  about 
one-tenth  of  a  revolu- 
tion before  the  driven 
end  moves.  A  certi- 
ficate of  tests  made 
by  the  French  Gov- 
ernment laboratories 
show  that  a  Karge 
coupling  having  a 
coil   of    52   m.m.   dia. 

and  9  turns  transmit-  Sectional  drawing  of  «■,  ill, 

ted  without  appre-  universal  coupling 


ciable  power  loss  from  8  to  24  hp.  at  speeds  of  925  to  1560 
r.p.m.  respectively  when  running  at  an  angle  of  11  deg. 


New  Device  in  Use  for  Shipping 
Automobiles 

ANEW  device  for  fastening  an  automobile  in  a  rail- 
road freight  car  consists  of  a  chain  tie  gripping  the 
wheel  and  bolted  to  the  floor  of  the  car.  This  device  has 
recently  been  placed  on  the  market  by  the  Carbo  Steel 
Products  Co.  This  chain  is  applied  to  each  wheel  of  the 
car,  the  illustration  herewith  showing  the  manner  of  appli- 
cation. A  rope  winding  around  the  tire  gripping  section 
ot  the  chain  protects  the  tire  from  abrasion. 


Device  for  fastening  automobiles  in  freight  cars 
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Cylinder  Blocks  Manufactured  in  an 
Efficient  Manner 


Engines  for  the  Lexington  car  are  being  produced  in  a  specially  designed 
factory,  which  embodies  many  interesting  production  features.  The  fol- 
lowing article  describes  in  detail  the  manufacturing  processes  used  in 
machining  the  cylinder  block  castings  for  this  engine. 

By  J.  Edward   Schipper 


fT^HE  production  of  engines  for  the  new  Lexington 
car  is  taken  care  of  in  a  specially  designed  factory 
with  an  output  capacity  of  from  40  to  50  engines 
per  day.  The  concern  producing  the  engines  is  the  An- 
sted  Engineering  Co.,  which  has  buildings  adjacent  to 
the  Lexington  factory  and,  in  fact,  is  very  closely  al- 
lied with  it.  Inasmuch  as  this  factory  has  been  de- 
signed particularly  for  the  production  of  the  Ansted  en- 
gine, and  with  an  eye  toward  smooth  production  up  to 
capacity,  it  incorporates  some  very  interesting  produc- 
tion features  which  have  tended  to  make  it  a  very  effi- 
cient plant. 

In  the  general  layout  the  plant  is  divided  into  two 
parts,  which  may  be  called  production  and  assembly. 
These  two  main  parts  occupy,  roughly  speaking,  the  two 
ends  of  the  plant,  while  at  the  center  is  the  finished 
stock  store-room  which  acts  as  a  clearing  house  for  all 
of  the  material  entering  the  assembly  department.  The 
parts  which  are  manufactured  in  the  factory  enter  this 
clearing  house,  as  do  also  the  parts  which  are  received 
from  outside  sources.  The  plan  of  the  factory  shown 
herewith  indicates  this  central  stock-room  and  the  in- 
spection department  from  which  the  parts  pass  into  the 


stock-room.  Both  the  finished  parts  received  from  out- 
side and  those  manufactured  in  the  plant  itself  go 
through  the  inspection  department  into  the  finished 
stock-room,  from  which  they  are  drawn  for  assembly.  As 
there  is  a  railroad  siding  along  the  side  of  the  plant, 
the  receiving  department  gets  the  material  directly  from 
the  freight  car  from  which  it  is  passed  to  the  inspection 
department  and  into  the  stock-room  with  a  minimum  of 
movement,  as  the  unloading  platform  is  at  the  entrance 
to  the  inspection  department. 

This  general  scheme  gives  an  efficient  layout  which  is 
backed  up  by  some  interesting  installations  of  special 
machinery  for  the  manufacture  of  the  different  parts 
It  is  beyond  the  scope  of  this  article  to  take  up  in  detail 
the  manufacture  of  all  the  parts  which  enter  into  tha 
manufacture  of  the  engine,  but  it  will  be  of  interest  to 
select  one  and  follow  it  through,  to  show  how  space  has 
been  conserved  and  efficiency  promoted  by  the  use  of 
machinery  particularly  adapted  to  the  needs  of  the  prod- 
uct and  incorporating  the  latest  devices  for  rapid  handling 
of  the  parts.  To  carry  out  this  purpose  the  cylinder 
block  operation  has  been  chosen  as  perhaps  presenting 
the  greatest  manufacturing  difficulty  and,  at  the  same 
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1 — A  cylinder  block  in  the  rough  casting  inspection  jig.  When  the  cylinders  are  received  they  are  given 
a  quick  going  over  at  the  finish  points  with  white  cold  water  paint.  This  inspection  jig  in  a  very  few  min- 
utes will  go  over  each  casting  thoroughly  and  scribe  the  finish  line  of  each  important  finished  surface. 
This  tells  conclusively  whether  the  cylinder  block  will  machine.  2 — The  rough  casting  inspection  jig  with- 
out any  casting  in  it,  giving  a  good  idea  of  its  construction.  3 — The  first  machine  operation  on  the 
cylinder  block.  On  the  rough  casting  inspection  jig  and  on  the  fixture  for  the  first  machine  operation  the 
location  is  from  the  cored  holes  of  the  cylinder  barrels.  This  is  contrary  to  usual  practice  and  might  be 
regarded  as  unnecessary,  but  is  done  to  secure  uniform  cylinder  walls  and  the  balance  of  the  machining 
on  the  cylinder  block  is  brought  to  the  barrels  so  there  is  no  question  of  squareness  on  the  entire  job. 
This  operation  mills  off  the  locating  bosses  on  the  side  of  the  cylinder  block.  4 — In  addition  to  the 
locating  bosses  there  must  be  other  locating  points  to  fix  the  cylinder  block  for  drilling  and  boring  opera- 
tions. This  locating  is  done  by  means  of  two  *k-in.  reamed  holes  in  the  bottom  of  the  cylinder  block. 
These  holes  are  shown  in  this  print.  The  operation  of  drilling  them  is  done  by  a  standard  machine  and 
fixture.  5 — Milling  top  and  bottom  faces  on  a  Davis  rapid  miller  with  a  rotating  table  capable  of  carry- 
ing four  blocks  at  a  time.  6 — End  milling  a  block  on  a  Davis  rapid  milling  machine  capable  of  handling 
240  blocks  a  day  because  of  its  continuously  rotating  table  carrying  nine  blocks 


74 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


January  13,  1921 


time,  involving  the  necessity  for  particular  machine  in- 
stallations. 

The  six  cylinders  for  the  Ansted  engine  are  cast  in  a 
single  block,  the  head  being  separate  and  the  upper  half 
of  the  crankcase  a  unit  with  the  block.  Up-to-date  meth- 
ods are  utilized  from  the  very  start  in  the  handling  of 
this  block.  As  soon  as  the  block  is  received  from  the 
foundry  it  is  submitted  to  an  inspection  by  means  of  a 
special  gage  which  checks  the  amount  of  metal  at  all  of 
the  points  at  which  machining  is  to  take  place.  This 
special  gage  locates  from  the  inside  of  the  No.  2  and 
No.  5  cylinder  barrels,  and  by  stops  against  the  valve 
tappet  bosses.  Fixed  in  the  gage  are  a  number  of  scribes 
to  check  the  amount  of  metal  at  the  points  to  be  machined 
and  also  stops  which  must  come  against  the  various  sur- 
faces of  the  casting  to  show  that  there  is  sufficient 
metal  at  all  points.  Some  castings,  when  they  come  to 
the  plant,  contain  irregularities  which  render  them  un- 
fit for  use.  This  inspection  gage  catches  such  irregu- 
larities. Consequently,  the  cost  of  the  block  is  not  in- 
creased by  machine  work  being  followed  by  a  rejection 
which  could  have  been  determined  beforehand.  This 
cylinder  block  ranges  around  220  lb.  in  the  rough.  The 
finished  block  ranges  around  180  lb.  An  average  of  40 
lb.  of  metal  is  removed  from  each  cylinder  block. 

The  blocks  are  allowed  to  age  before  being  passed  on 
to  the  manufacturing  floor.  They  are  kept  in  a  special 
receiving  room  adjacent  to  the  railroad  siding,  and  after 
they  have  aged  are  sand  blasted  and  passed  out  to  the 
manufacturing  floor  on  Standard  roller  conveyors.  They 
are  then  given  a  coat  of  special  dirt-proof  paint.  This 
is  a  Rogers  product  specially  designed  to  keep  the  inside 
of  the  block  clean.  It  differs  from  the  usual  paint  in 
that  alcohol  is  used  for  the  vehicle  in  place  of  turpen- 
tine. 

Machine  Operations 

The  first  actual  manufacturing  operation  on  the  An- 
sted cylinder  block  is  interesting  because,  while  it  has 
nothing  whatever  to  do  with  the  actual  finish  of  the 
engine,  it  lays  the  foundation  for  manufacture  which  re- 
sults in  sharp  jig  economy  and,  at  the  same  time,  is  the 
beginning  of  a  system  of  location  which  materially  cuts 
down  any  chance  of  error.  The  operation  is  the  milling 
of  the  locating  bosses  on  the  right  side  of  the  block. 
These  bosses  are  put  on  the  cylinder  block  for  no  other 
purpose  than  to  form  a  basis  of  location,  and  in  milling 
these  bosses,  the  block  is  located  from  the  No.  2  and  5 
bores  in  the  same  way  that  it  was  on  the  inspection  jig. 
The  work  is  done  on  a  Chesterlein  No.  34  heavy  type  of 
plain  miller.  The  bosses  are  milled  off  and  give  a  sur- 
face which  is  square  to  the  centerline  of  the  No.  2  and 
5  bores. 

The  block  is  then  placed  on  the  conveyor  and  taken  to 
another  milling  machine,  where  the  top  and  bottom  faces 
are  milled.  The  particular  milling  machine  which  does 
this  work  is  an  interesting  type,  owing  to  the  rapidity 
with  which  it  operates.  It  is  a  Davis  rapid  miller  with  a 
rotating  table  capable  of  holding  four  blocks  at  the  same 
time,  giving  continuous  milling.  That  is,  while  manu- 
facture is  going  on  the  table  can  be  loaded  from  the  out- 
side so  that  there  is  no  necessity  for  stopping  the  ma- 
chine for  reloading.  In  this  work  the  block  is  located 
from  the  locating  bosses  previously  milled  and  from  the 
No.  2  and  5  bores.  The  machine  is  capable  of  producing 
12%  per  hr.,  or  125  per  10-hr.  day. 

The  Davis  rapid  miller  takes  two  cuts,  the  first  being 
the  roughing  and  the  second  the  finish  cut,  so  that  after 
the  block  leaves  this  machine  it  is  capable  of  location 
from  the  top  and  bottom  faces  as  well  as  the  locating 
bosses.     The  faces  of  the  crankshaft  and  camshaft  bear- 


ing holes  are  next  milled,  the  location  for  this  work 
being  from  the  center  line  of  the  casting  between  the 
No.  3  and  4  cylinder  barrels  and  the  bottom  face.  This 
work  is  done  on  a  No.  34  Ohio  miller  capable  of  62  per 
10-hr.  day. 

The  next  operation  is  a  foundation  operation  which  es- 
tablishes the  location  for  all  of  the  rest  of  the  work  on  the 
cylinder  blocks,  and  since  it  is  utilized  in  this  way,  it  does 
away  with  the  shifting  of  location,  which  is  apt  to  lead 
to  trouble  and  which  makes  it  difficult  to  trace  down 
errors.  The  operation  in  question  is  the  drilling  of  lo- 
cating holes  which  are  used  only  for  this  purpose.  There 
are  two  holes  \  '•>  in.  in  diameter  which  are  drilled  and 
reamed  on  a  Wickes  Bros,  drill.  These  two  locating 
holes,  together  with  the  top  and  bottom  faces,  are  used 
for  practically  all  of  the  subsequent  operations  and  give 
a  very  simple  system  of  location,  which  has  greatly 
helped  in  simplifying  the  jig  and  fixture  requirements 
for  manufacturing  this  block. 

The  block  is  end  milled  on  both  ends  on  a  Davis  No. 
3  rapid  miller.  This  milling  machine  holds  nine  blocks 
at  the  same  time  and  has  a  continuously  revolving  table. 
The  machine  is  capable  of  240  blocks  per  10-hr.  day, 
taking  both  rough  and  finish  cuts  on  both  ends  at  the 
same  time.  For  final  finish,  the  blocks  are  passed  to  an 
Ingersoll  miller  which  takes  off  .020  in.  of  the  finish  cut 
from  the  top  and  bottom  of  the  casting.  This  machine 
is  so  arranged  that  an  auxiliary  cutter  comes  in  after 
the  timing  flange  has  passed  by  and  mills  off  the  pump 
pad  boss  and  the  control  lever  bosses.  The  casting  is 
put  through  the  machine,  standing  on  its  side,  so  that 
the  top  and  bottom  milling  are  side  cuts  and  the  cutter 
for  the  pump  pad  and  control  lever  bosses  comes  down 
from  the  top,  after  the  timing  flange  has  passed  by.  The 
limits  on  the  top  and  bottom  finish  milling  cuts  are  plus 
or  minus  .005  in. 

A  LeBlond  miller  is  used  for  milling  the  camshaft  rear 
bearing  pad.  This  operation  is  located  from  the  locat- 
ing holes  and  from  the  bottom  surface.  About  %  in.  of 
metal  is  removed,  the  capacity  of  the  machine  being  62 
per  10-hr.  day.  The  block  is  then  placed  on  a  conveyor 
and  starts  through  a  battery  of  two  No.  8  Defiance  ma- 
chines for  cylinder  boring.  The  first  machine  is  a  rough 
bore  and  the  second  a  finish  bore.  The  capacity  of  the 
outfit  is  20  per  hour,  all  six  cylinders  being  bored  at 
the  same  time.  The  location  on  this  work,  as  on  practi- 
cally all  of  the  following  work,  is  from  the  locating 
holes  and  from  the  bottom  face.  On  the  rough  bore  the 
diameter  of  the  cylinder  is  increased  from  2  15  16  in.  up 
to  3%  in.,  and  on  the  finish  cut  the  bore  is  increased 
from  3rs  in.  to  3  5  32  in.  An  interesting  feature  of  the 
work  on  this  battery  of  machines  is  that  the  conveyor 
extends  over  the  table,  allowing  the  block  to  be  rolled 
directly  into  the  machine.  When  a  lever  is  pulled  the 
conveyor  drops  below  the  supporting  table  level  and  the 
jig  is  clamped  in  place. 

Chambered  Cylinders 

As  the  combined  diameter  of  the  two  valves  in  the 
cylinders  is  larger  than  the  cylinder  bore,  it  is  necessary 
to  chamfer  the  cylinders  for  valve  clearance  at  the  top. 
This  is  done  on  a  six-spindle  Defiance  machine,  which 
takes  this  cut  from  the  top  of  the  cylinder.  When  this 
operation  is  complete  the  block  is  moved  to  a  water  test- 
ing jig  for  jacket  leaks.  The  jig  contains  covers  for  the 
core  holes  and  is  so  arranged  that  45  lb.  pressure  can  be 
put  on  the  casting  to  check  leakage. 

The  next  manufacturing  operation  is  to  mill  the  tap- 
pet boss,  which  is  done  on  a  Becker  miller  having  a 
capacity  of  45  per  day.  The  location  in  this  case  is  by 
the  locating  pads  and  the  bottom  face. 
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7 — Rough  cylinder  boring  machine  operation.  No  Mitel;  is  shown  in  this  machine  so  the  jig  C07istructt0n 
may  be  illustrated.  It  will  be  noted  that  it  is  a  tunnel  jig  with  the  roller  conveyor  in  the  jig  so  that  the 
roller  conveyor  is  continuous  through  the  machine.  The  conveyor  drops  out  of  the  way  when  the  machine 
is  in  operation.  8 — The  finish  boring  machine.  Only  two  boring  operations  are  performed  on  this  job. 
These  two  operations  bring  the  barrels  to  grinding  size.  On  this  machine  as  well  as  on  the  rough  boring 
machine  mill  be  seen  an  electric  safety  stop.  The  machines  arc  directly  driven  and  if  the  regular  stop 
on  the  machine  did  not  work  the  current  to  the  motor  w  >dd  be  shut  off  before  damage  could  be  done  to 
the  no, chine.  9— The  tenter  testing  fixture.  This  operation  comes  after  tin ■'  finish  bore  and  the  fixture  is 
clever,  the  n rm  across  the  top  stringing  upward,  leaving  the  entire  flxtun  open  for  the  setting  of  the  cyl- 
inder block.  City  pressure,  which  is  about  54  lb.,  is  used  for  this  test  and  the  block  is  left  in  the  fixture 
for  about  •">  min.  Two  of  these  fixtures  are  used  so  that  a  man  is  setting  a  block  in  one  while  the  pressure 
IS  on  the  other.  Arrangements  are  being  made  to  hare  this  lest  made  icith  hot  water.  10 — Defiance  drill- 
ing and  tapping  machines  which  take  care  of  the  top  and  bottom  holes  at  the  same  time.  Another  pair 
takes  care  of  the  horizontal  holes  in  the  same  way.  11 — Machine  and  fixture  which  drill  the  valve  lifter 
guide  holes  in  the  side  of  the  cylinder  block.  It  will  be  noted  that  this  drill  carries  13  spindles,  one  of 
which  is  offset,  being  the  extra  spindle  that  drills  the  hole  for  the.  distributor.  This  is  driven  from  the 
front  end  of  the  camshaft  by  means  of  a  worm  gear.    Combination  tools  which  ream  as  well  as  drill  these 

holes  are  used  on  this  machine 
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12-This  shows  a  machine  winch  is  partially  machine  and  partially  fixture,  designed  ™*J*&  **»  gj 
Ar,*tpt shnns      The    oiling   of    the    Atisted   engine  is  accomplished  under  pressure  and  oil  leads  pom  me 

ard  machines  would  have  cost  in  the  neighborhood  of  $12,000      16— ^}nf1^   ™*  W ','"' 7>0   ■       t,     main 

size  from  the  front.  The  main  bearings  step  down  in.  size  from  the  rear.  It  ts  appwent,  *™r™i£™ 
in  boring  both  of  these  lines  at  once  they  must  be  *<^  ^.S»^  ^^^1?^^  SKrt 
fore  a  double-end  machine.  The  extra  spindle  shown  tn  the  left  side  of  the  rnaehme « /or a  ittdWMWHn 
bores  and  sizes  a  hole  in  the  front  gear  housing,  which  is  provided  for  magneto  installation  when  necessary 
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One  of  the  most  interesting  series  of  operations  is 
that  which  now  takes  place.  A  group  of  four  Defiance 
drilling  and  tapping  machines  is  employed  for  this  work. 
The  first  machine  drills  all  of  the  top  and  bottom  holes 
at  the  same  time  and  is  capable  of  easily  taking  care  of 
20  per  hr.,  the  capacity  of  the  machine  never  having  been 
reached  in  this  plant.  This  would  mean  an  excess  of 
200  per  day,  if  desired.  The  second  machine  taps  these 
same  holes.  The  first  two  machines  have  68  spindles 
each.  The  block  is  then  moved  to  a  second  pair  of  ma- 
chines which  drills  and  taps  the  horizontal  holes,  taking 
care  of  both  ends  at  the  same  time.  These  machines  are 
equipped  with  electric  stops  which  automatically  kick 
off  the  motor  should  a  spindle  break  or  any  other  acci- 
dent happen.  The  machines  are  operated  by  push  but- 
tons and  stop  automatically  after  the  work  is  completed. 
The  location  of  the  work  in  these  machines  is  by  the 
locating  holes  and  the  bottom  face  of  the  casting. 

The  valve  tappet  guide  holes  are  drilled  and  reamed, 
twelve  at  a  time,  on  a  Defiance  machine,  which  also  has 
a  thirteenth  spindle  for  drilling  and  reaming  the  igniter 
driveshaft  hole.  The  location  for  this  work  is  the  bot- 
tom face  of  the  casting  and  by  dowel  pins  in  the  two  lo- 
cating holes.  The  machine  is  capable  of  taking  care  of 
135  pieces  per  10-hr.  day,  the  diameter  of  the  holes  being 
1%  in. 

A  number  of  minor  drilling  operations  follow  this 
work,  these  including  the  cleaning  up  of  the  water  cir- 
culating and  oil  regulation  holes,  drilling  and  tapping 
the  ignition  drive  flange  holes,  the  valve  guide  dowel 
screw  holes,  oil  feed  holes,  etc.  American  radials  are 
used  for  this  work.  The  control  rod  holes  are  drilled  on 
a  gang  radial  drill,  the  holes  being  drilled  in  from  both 
sides.  This  machine  also  bores  the  oil  pump  retainer 
flange  hole  and  the  retaining  screw  holes.  A  box  jig  is 
used  for  this  work,  the  location  being  from  the  two 
locating  holes  and  the  bottom  surface  of  the  casting. 

The  next  operation  is  to  counterbore  the  core  holes  for 
Welch  plugs,  after  which  the  spark  plug  holes  are  drilled, 
counterbored  and  tapped.  This  work  is  done  on  an 
Avey  drill,  the  work  being  carried  along  on  a  jig  which 
travels  on  a  track  below  the  three  spindle  drill,  the  three 
spindles,  of  course,  being  for  drilling,  counterboring  and 
tapping. 

The  main  bearings  are  bored  on  a  Rockford  horizontal 
drill  with  two  bars  operating  at  the  same  time.  These 
roughbore  the  camshaft  and  crankshaft  bearings  simul- 


taneously, the  bearings  being  stepped  for  tool  clear- 
ance. This  operation  is  a  roughing  cut,  the  machine  be- 
ing capable  of  40  per  day.  The  finish  cut  is  also  made 
on  a  Rockford  machine,  this  being  a  double  ended  unit 
which  flycuts  the  crankshaft  and  camshaft  bearings  sim- 
ultaneously. This  machine  is  capable  of  4  per  hr.,  or 
40  per  10-hr.  day.  The  camshaft  and  crankshaft  bear- 
ings are  cut  in  from  opposite  directions,  which  allows 
the  largest  crankshaft  bearings  to  be  at  the  flywheel  and 
the  largest  camshaft  bearing  to  be  at  the  timing  gear 
end,  as  required  by  best  engineering  practice. 

An  ingenious  layout  is  used  for  drilling  the  oil  holes. 
These  run  in  various  directions,  not  square  to  either 
face  of  the  casting,  and  are  handled  by  independent  elec- 
tric drills.  These  are  of  Van  Dorn  manufacture  and  are 
arranged  in  a  battery  of  five  on  a  single  jig. 

The  finish  cut  on  the  bearing  for  both  crankshaft  and 
the  camshaft  is  taken  care  of  by  hand  reaming  at  the 
present  time.  Eventually,  air-driven  Kelly  reamers  are 
to  be  installed.  This  operation  takes  a  very  light  cut 
from  the  metal,  the  bearing  being  practically  finished  by 
the  flycutting  operation  on  the  Rockford  drill  previously 
mentioned.  Following  this,  the  bottom  of  the  cylinders 
are  chamfered  on  a  Baker  Bros,  milling  machine,  the 
oil  gage  and  suction  line  holes  are  drilled  and  tapped  on 
a  Barnes  drill  and  the  magneto  opening  cover  plate 
holes  are  drilled  and  tapped  on  an  American  radial.  The 
magneto  installation,  of  course,  is  only  used  on  the  ex- 
port cars. 

On  a  Binsse  Machine  Co.  horizontal  miller  adapted 
particularly  to  this  work,  the  rear  crankshaft  oil  thrower 
ring  groove  is  cut  and  the  bearings  are  milled  off  to 
proper  length.  This  machine  operates  with  a  cross  feed, 
the  blocks  being  fed  up  to  the  cutter. 

The  cylinder  blocks  are  then  washed  in  a  Blakeslee 
washing  machine,  being  washed  with  Oakite  solution. 
They  are  air  dried  in  an  oven  and  sprayed  with  a  primer, 
baked  and  then  enameled  and  baked  again.  The  cylin- 
ders are  then  ready  for  grinding,  the  grinding  being  the 
final  operation,  so  that  the  heat  of  the  drying  oven  for 
baking  the  enamel  will  not  distort  the  castings  after 
grinding.  The  grinding  is  done  on  No.  60  Heald  grind- 
ers with  Norton  303S  wheels.  From  .010  to  .015  in. 
of  metal  is  taken  off,  the  limitations  on  the  work  being 
plus  or  minus  .00025  in.  Exhaust  fans  are  placed  over 
the  open  end  of  the  cylinder  upon  which  grinding  is 
taking  place  to  exhaust  the  grinding  dust  immediately. 


Sequence  of  Operations  in  the  Manufacture  of  the  Ansted  Cylinder  Block 


Chip  snags 

Snag  grind 

Sand  blast 

Chip,  remove  wires,  blow  out  with  air 
and  paint 

Inspect  sand  holes,  etc. 

Mill     locating    pad    in    water    manifold 

Mill  face  front,  main  and  camshaft  bear- 
ing 

Rough     mill     top    and     bottom     (Davis) 

Mill  top,  bottom  and  oil  pump  pad  (In- 
gersoll) 

Drill  and  ream  two  %   in.  locating  holes 

Mill  rear  camshaft  bearing 

Mill  both  ends 

Rough  bore  cylinder  barrels 

Finish  bore  cylinder  barrels 

Inspect  all  preceding  operations 

Water  test 

Mill  valve  lifter  guide  flange  and  mill  oil 
regulator  pad 

Drill  and  holes  top  and  bottom 


Tap  all  holes  top  and  bottom 

Drill  all  holes,  both  ends 

Tap  all  holes,  both  ends 

Drill  and  ream  valve  guide  and  timer 
holes 

Drill  12  water  circulation  holes 

Drill  Vz  in.  oil  relief  holes 

Drill  one  2.3/64  in.  hole 

Drill  two  17/64  in.  holes 

Tap  two  5/16-4  in.  holes 

Tap  two  %-24  in.  holes 

Countersink  all  tapped  holes 

Ream  .375  holes 

Drill,  ream  and  tap  all  holes  on  both 
sides  of  block  except  core  hole 

Countersink  and  tap  six  5/16  by  24  holes, 
bore  and  counterbore  for  plugs 

Drill,  counterbore  and  tap  for  spark 
plugs 

Assemble  rough  cap  for  main  bearing 

Inspect  all  operations  up  to  and  includ- 
ing water  test 

Bore  and  ream  crankshaft  and  camshaft 


brgs.  and  spot  face   magneto  locating 

bearing 
Dis-assemble 

Drive  five  oil  holes  in  main  bearing 
Drill  one  7/16  in.  and  one  21/64  in.  hole 

and  counterdrill  9   16  in.  hole 
Tap  %-20  in.  and  tap  one  %-18  in.  hole 
Drill  and  tap  guide  lock  screw  holes 
Drill  and  tap  timer  bracket  holes 
Drill  ard  tap  oil  lead  holes  over  rear  brg. 
Drill  three  magneto  pad  holes 
Tap  two  %-24  holes  and  ream  one  11/32 

in.  hole 
Hand  ream  push  rod  guide  holes 
Chamfer  bottom  of  barrels 
Countersink  all  tapped  holes  and  retap 
Drill  and  tap  Va  in.  compression  test  cup 

holes 
Mill  combustion  chambers 
Straddle    face    main    brgs.    and    cut    oil 

slinger  slot 
Wa.-li  and  put  in  Hubbard  plugs 
Grind  barrels 
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Refinements  in  Chassis  Construction 


(Continued  from  page  60) 


case  of  the  front  end  of  the  chassis  they  furnish  additional 
protection  against  collision,  particularly  protecting  the 
radiator  against  the  minor  collisions  which  are  constantly 
occurring  in  the  congested  parking  centers.  Cole  uses 
a  heavy  tube  at  the  front  end  of  the  chassis  and  Templar 
at  both  ends.  An  interesting  chassis  stiffener  is  the  large 
flat  plate  at  the  rear  end  of  the  Stearns.  This  extends 
across  the  entire  rear  end  of  the  chassis  and  beside  pro- 
viding a  stiffening  member  acts  as  a  foundation  for  the 
rear  tire  carrier. 

One  of  the  greatest  lines  of  improvement  in  the  chassis 
is  the  incorporation  of  anti-rattle  features  in  the  brake 
mechanism  and  in  the  shackles.  In  the  brake  linkage 
there  has  been  a  noticeable  growth  in  the  use  of  tension 
springs  which  keeps  the  linkage  continually  taut  so  that 
there  is  no  chance  of  rattle.  On  the  Oakland  cars  these 
little  coil  springs  are  very  ingeniously  mounted  under  the 
cross  member  which  supports  the  brake  equalizer  shaft. 
The  springs  are  smaller  and  more  compact  than  usually 
employed  for  this  work  and  are  hung  upon  retainers  which 
are  free  to  rock  in  the  cross  member. 

In  preventing  rattle  in  the  shackles,  which  are  notably 
the  worst  offenders  in  this  respect,  the  use  of  the  adjust- 
able shackle  on  the  Locomobile  and  on  the  new  Navarre, 
designed  by  A.  C.  Schulz,  formerly  of  Locomobile,  are  of 
interest.  These  have  a  take  up  secured  by  a  clamp,  which 
permits  of  compensation  for  wear.  On  the  Navarre 
the  spring  is  allowed  to  center  itself  on  the  bolt  and  then 
the  bolt  retainer  is  brought  against  a  washer  which  is 
forced  against  the  spring.  Since  the  spring  is  allowed  to 
center  itself  before  the  bushing  is  screwed  against  it,  it 
is  not  necessary  to  hold  the  spring  width  to  close  limits  in 
manufacture.  The  adjustment  is  held  tight  by  a  clamp 
bolt,  the  end  of  the  frame  horn  being  split. 

From  the  standpoint  of  spring  suspension  the  only  radi- 
cal developments  apparent  are  the  Roamer  double  canti- 
lever, which  is  already  familiar  to  most  of  our  readers, 
and  in  the  only  German  product  shown.  This  is  the  Sauer 
on  exhibit  at  the  Commodore.  It  has  a  cantilever  pivoted 
at  the  center  with  a  rocking  seat  on  the  rear  axle  very 
similar  to  the  Rolls-Royce  suspension.  In  the  Roamer 
installation  the   noteworthy   point   is  that   the   cantilever 


arrangement  is  used  in  conjunction  with  Hotchkiss  drive. 
The  springs  are  super-imposed,  one  member  being  sup- 
ported at  the  bottom  of  the  brake  drum,  pivoted  and 
anchored  on  the  chassis  by  a  forging  and  the  other  mem- 
ber being  similarly  mounted  by  a  pivot  point  at  the  top 
of  the  brake  drum  and  anchored  at  a  point  on  the  chassis 
ahead  of  the  center  on  the  lower  member.  The  bottom 
unit  is  intended  to  check  shocks  and  the  top  to  check  re- 
bound.  • 

There  are  a  number  of  variations  in  practice  in  the  sup- 
porting of  the  rear  end  of  the  rear  semi-elliptic  spring. 
Where  the  frame  has  tapering  side  members,  many  de- 
signers are  making  an  effort  to  take  the  twist  out  of  the 
spring  by  keeping  the  spring  itself  parallel  to  the  center 
line  of  the  car.  The  use  of  a  prominent  drop  in  the  rear 
end  of  the  frame  to  coincide  with  the  flatter  spring  sus- 
pension is  quite  a  prominent  feature  and  a  few  makers 
are  sweeping  the  horn  down  for  the  purpose  of  dropping 
the  side  rails  slightly,  making  the  rear  shackles  tension 
instead  of  compression  members. 

Throughout  the  entire  line  of  exhibits  there  has  been 
a  notable  effort  to  increase  the  stiffness  of  the  frame 
through  the  use  of  deeper  side  rails,  by  a  greater  number 
of  cross  members  and  by  more  thorough  gusseting.  There 
are  a  great  many  frames  which  taper  materially  in  depth. 
For  instance,  the  Scripps  Booth,  which  is  very  noticeable 
in  this  respect,  the  depth  of  the  frame  being  constant  for 
only  a  short  portion  of  the  length.  The  Maxwell  is  an- 
other example  in  which  the  frame  tapers  considerably  in 
depth.  The  majority  of  frames,  however,  have  only  slight 
taper  and  this  takes  place  at  the  extremities.  The  bottle- 
neck type  has  about  disappeared  and  in  its  place  the 
tapered  frame  is  used  to  get  the  narrow  front  end  neces- 
sary to  give  narrow  turning  radius  and  a  sightly  front 
end. 

There  are  not  any  noticeable  steering  developments 
except  perhaps  in  the  lubrication  of  the  parts  where  prac- 
tice has  been  improved  in  line  with  what  has  already  been 
said  under  the  head  of  chassis  lubrication.  There  is,  how- 
ever, a  tendency  on  the  part  of  a  great  many  to  use  heavier 
oversize  parts.  The  Hupp  has  been  materially  strength- 
ened in  this  respect,  the  steering  gear  having  been  entirely 
revised  and  a  larger  unit  installed. 


Spring  shackle  at  rear  end  of  Paige  rear 

,i,  ing 


Front  connection  of  rear  spring  on  Paige 
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Clutches,Transmissions  and  Universal  Joints 


By  Herbert  Chase 


THERE  is  little  that  is  really  new  in  the  way  of 
clutches,  although  some  makers  have  changed  the 
type  employed.  Substantially  all  of  the  higher 
price  cars  use  the  multiple  disk  type  running  dry  and 
faced  with  molded  or  woven  asbestos  composition.  The 
new  Pierce-Arrow  chassis  is  fitted  with  this  type,  having 
finally  abandoned  the  cone  type,  which  was  standard  on 
chassis  built  by  this  company  for  many  years.  There  are 
to-day  in  this  country  but  few  makers  who  continue  to 
use  the  cone  clutch  and  the  tendency  both  here  and  abroad 
is  toward  the  multiple  or  the  single  disk  type  which,  as 
a  rule,  is  smoother  in  engagement  and  less  apt  to  cause 
clashing  of  gears  when  changing,  because  it  does  not  con- 
tinue to  spin  so  long  after  disengagement.  The  plate  or 
single  disk  type  is  very  widely  used  in  this  country  as  it  is 
also  in  Europe.  It  requires,  however,  the  application  of 
considerable  pressure  on  the  friction  surfaces  to  prevent 
slipping,  and  this  in  turn  means  relatively  rapid  wear  and 
a  heavy  pedal  pressure  unless  a  considerable  multiplication 
by  levers  is  employed,  and  even  then  the  pedal  pressures 
frequently  used  are  excessive.  This,  indeed,  is  a  point  in 
which  there  is  much  room  for  improvement.  In  the  case  of 
cars  driven  by  women,  in  particular,  it  is  a  serious  mis- 
take to  use  high  pedal  pressure,  and  it  certainly  does  not 
add  to  the  pleasure  or  comfort  of  any  driver  to  be  required 
to  use  unnecessary  exertion  to  declutch  the  engine  when 
changing  gears. 

There  are  several  ways  of  overcoming  this  drawback. 
One  is  to  use  multiplying  levers  somewhere  between  clutch 
pedal  and  the  disengaging  member,  as  is  done  in  several 
European  and  some  American  designs,  Lincoln,  Packard 
and  Dorris  being  cases  in  point.  Another  is  to  use  a 
larger  number  of  disks  with  lighter  springs,  as  is  done  on 
the  LaFayette,  or  to  employ  some  of  the  more  recently 
developed  materials  which  have  a  higher  friction  coefficient. 
A  larger  diameter  of  friction  surface  can  also  be  used, 
but  in  this  case  means  to  stop  spinning  on  disengagement 
are  doubly  important. 

It  is  possible  to  design  clutches  that  require  no  adjust- 
ment throughout  the  life  of  the  facings,  but  most  types 
in  common  use  require  occasional  adjustment  or  other 
attention,  hence  it  is  desirable  to  make  them  as  accessible 


as  possible.  This  ft^s  been  done  on  many  cars  exhibited, 
the  Briscoe,  Nash  and  Dort,  for  example,  but  many  others 
are  not  easily  accessible  and  in  most  cases  it  is  necessary 
to  remove  the  transmission  when  it  becomes  necessary  to 
dismantle  the  clutch  for  refacing  or  major  repairs.  In 
some  very  recent  designs  it  is  not  only  necessary  to  re- 
move the  entire  transmission  in  order  to  dismantle  the 
clutch,  but  before  this  can  be  done  the  spring  bolts  must 
be  removed  and  the  entire  rear  axle  be  moved  back!  In- 
accessibility is  partly  due  in  most  cases  to  the  use  of  a 
closed  bellhousing.  In  other  cases  the  bellhousing  is  open 
at  the  bottom,  sometimes  having  a  removable  cover  top 
and  bottom  as  in  the  Cleveland.  While  the  need  for  ready 
access  to  the  clutch  is  not  so  important  a  factor  as  it  used 
to  be  with  the  earlier  cars,  it  should  not  be  forgotten,  even 
though  the  use  of  the  unit  powerplant  has  introduced  a 
factor  that  has  not  simplified  the  problem  of  securing 
accessibility. 

The  clutch  thrust  bearing  has  in  the  past  been  a  source 
of  much  trouble,  hence  it  is  pleasing  to  note  a  tendency 
to  improve  the  design  in  this  particular.  Better  and 
larger  bearings  are  provided  and  the  practice  of  using  a 
forked  throwout  lever  engaging  with  pins  on  the  casing 
for  the  thrust  bearing  is  being  abandoned  in  many  designs. 
When  levers  or  cams  with  contact  only  on  the  forward 
face  of  the  bearing  casing  are  used  the  latter  is  free  to 
rotate  with  the  clutch,  so  that  the  bearing  runs  only  when 
the  clutch  is  disengaged,  and  not  continuously  as  in  the 
other  type.  Obviously  the  bearing  will  require  less  lubri- 
cation if  it  runs  only  when  the  clutch  is  disengaged.  It 
can  in  this  case  be  packed  with  enough  grease  to  last  for 
many  thousand  of  miles,  while  in  the  other  case  it  requires 
frequent  lubrication,  and  a  grease  cup  is  often  provided, 
this  cup  being  placed  above  the  floor  boards  in  some  cases, 
so  that  it  will  not  be  forgotten.  In  the  Kissel  car  an  oil 
lead  was  carried  to  a  point  near  the  rear  engine  cylinder 
where  an  oil  cup  was  fitted,  the  idea  apparently  being  to 
make  it  easy  to  oil  the  clutch  bearing  whenever  valves  or 
other  parts  under  the  hood  are  oiled. 

Apparently  chassis  designers  are  mostly  men  with 
medium  length  legs,  otherwise  more  frequent  arrangement 
would  be  made  for  adjusting  the  pedals  to  accommodate 


Tra  ■  mission  bi  ak(    suppot  t  on 


'     ntral  guidi    fot    fabt  ic  unit 
joint  on  Bi  i 
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Air   pump    mounting    on   Pierce-Arroiv    transmission 

the  short  or  long  legged  driver.  This  is  a  very  simple 
thing  to  do  and  is  done  on  many  cai's.  The  practice  might 
well  be  followed  by  all.  A  detail  which  most  makers  over- 
lock  is  provided  in  a  few  cars,  that  is  the  fitting  or  rubber 
covers  on  the  pedals,  as  on  Pierce,  National  and  LaFayette, 
among  others.  Serious  accidents  have  been  known  to 
occur  as  a  result  of  an  operator's  foot  slipping  off  the 
clutch  or  brake  pedals  in  a  tight  place  or  when  instant 
action  was  required.  This  possibility  is  minimized  by  the 
use  of  rubber  covers.  Pedals  so  covered  are  also  easier 
on  the  feet  and  help  to  prevent  the  feet  from  becoming 
chilled  in  cold  weather.  They  should  be  more  generally 
used. 

Transmission 

Novelties  in  transmissions  are  very  few  indeed.  It  is 
getting  to  be  well  nigh  universal  practice  to  rigidly  con- 
nect engine  and  transmission,  forming  a  unit  powerplant 
by  the  use  of  a  bellhousing,  which  encloses  flywheel  and 
clutch.  This  construction  renders  the  use  of  flexible  con- 
nection between  clutch  and  transmission  unnecessary,  and 
departures  from  it  involve  expense  which  make  the  prac- 
tice of  fitting  the  transmission  amidships  almost  pro- 
hibitive except  in  the  higher  priced  cars,  and  even  the 
newer  higher  priced  jobs,  such  as  Lincoln  and  LaFayette 
and  Fergus,  make  use  of  the  unit  construction.  Thus  the 
transmission  is  usually  supported  from  the  engine,  its 
weight  being  carried  by  the  rear  engine  arms  or  a  cross 
member  of  the  frame  bolted  to  the  crankcase  just  forward 
or  just  aft  of  the  flywheel.  The  overhang  is  frequently 
considerable,  but  the  conical  bellhousing  and  boxlike  sec- 
tion of  the  transmission  case  provide  the  necessary 
rigidity,  especially  when  the  double  universal  joint  con- 
struction is  employed,  as  it  so  frequently  is. 

The  use  of  three-speed  gear  boxes  is  more  nearly  uni- 
versal than  the  unit  powerplant.  Three  speeds  are  used 
in  the  new  Pierce-Arrow,  Packard,  LaFayette  and  Lin- 
coln chassis,  but  the  Mercer  uses  a  four-speed  box.  No  one 
has  attempted  to  emulate  the  British  and  Continental 
manufacturers  in  producing  a  light  chassis  with  small  size 
highly  efficient  engine  and  four-speed  gearset,  though  such 


a  procedure  would  seem  to  be  called  for  if  the  fuel 
stringency  so  long  promised  becomes  a  reality. 

The  Fiat  has  a  novel  gear  shifting  mechanism.  The 
shifter  forks  are  carried  on  a  cross  shaft  which  is 
moved  axially  by  side  motion  of  the  shifter  lever. 
The  change  of  gear  is  then  made  by  rocking  the  cross 
shaft  through  motion  of  the  hand  lever  forward  or 
back  in  the  gate.  A  single  pair  of  links,  one  with  ball  and 
the  other  elongated  socket  ends  imparts  both  lateral  and 
rocking  motion  to  the  shifter  shaft.  Aside  from  this  the 
changes  noted  in  the  design  of  the  gearbox  lie  chiefly  in 
the  addition  of  appendages  in  the  form  of  air  pumps  and 
propeller  shaft  brakes.  Many  of  the  latter  are  fitted, 
among  them  being  Nash,  Cleveland,  Briscoe,  Mercer  and 
Citroen,  and  these  for  the  most  part  are  emergency  brakes, 
a  departure  from  the  practice  formerly  employed  of 
fitting  the  foot  brake  on  the  propeller  shaft.  Most  of  the 
transmission  brakes  are  of  the  contracting  type,  the  band 
being  anchored  to  lugs  fastened  in  sockets  cast  on  the 
transmission  case  or  to  integrally  cast  extensions  of  the 
case.  In  the  case  of  the  Nash  six,  however,  the  brake 
anchorages  are  made  from  stampings  bolted  to  the  trans- 
mission case.  In  a  few  of  the  more  expensive  chassis, 
such  as  the  Mercer,  the  transmission  brake  is  of  the  ex- 
panding type,  the  drum  having  cooling  ribs  and  the  shoes 
being  placed  between  the  drum  and  the  transmission.  This 
makes  it  possible  to  use  a  camshaft  running  through  or 
beside  the  gearbox  parallel  to  the  gear  shafts  and  a  neat 
linkage  with  a  short  pullrod  connecting  direct  to  the  brake 
pedal,  the  brake  in  this  case  being  the  service  instead  of 
the  emergency  brake. 

A  considerable  number,  especially  of  the  higher  priced 
cars,  among  them  Packard,  Locomobile,  LaFayette,  Pierce 
and  Dorris,  are  fitted  with  gear  driven  air  pumps.  These 
are  nearly  always  mounted  on  the  left  side  of  the  gear 
box  and  have  but  one  cylinder.  They  are  usually  thrown 
into  and  out  of  engagement  by  turning  a  short  vertical 
shaft  which  extends  upward  through  the  floor  boards,  or 
horizontally  through  the  side  member  of  the  frame.  Many 
makes  of  gear  box  are  provided  with  S.  A.  E.  standard 
opening  to  which  the  air  pump  can  easily  be  connected  by 
the  purchaser  if  the  manufacturer  does  not  fit  it  as  regular 
equipment. 

It  is  almost  universal  practice  to  mount  the  gear  shifting 
lever  on  a  pedestal  directly  over  the  gear  case.  This  makes 
a  compact  and  neat  arrangement  which  is  sightly  and  pro- 
vides a  convenient  means  of  bringing  the  control  through 
the  floor  boards.  The  gate  formerly  used  is  no  longer  re- 
quired and  is  used  on  only  a  few  cars,  Fiat  and  Stutz 
among  the  latter. 

Holes  through  the  floor  boards  are  frequently  made 
larger  than  necessary  for  the  controls,  thus  admitting  to 
the  space  above  them  noise,  grease  and  cold  air,  which 
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would  be  largely  excluded  if  the  space  were  closed  by  a 
flexible  material  or  other  means.  A  refinement  in  this 
direction  would  be  especially  appropriate  when  closed  body 
is  fitted. 

On  the  whole,  controls  are  more  conveniently  arranged 
than  heretofore.  Room  for  egress  is  usually  provided, 
yet  the  gear  shifting  lever  is  so  placed  that  it  is  easily 
reached  by  the  operator.  An  offset  lever  is  employed  in 
many   instances. 

Speedometer  drives  are  mostly  from  the  transmission. 
Spur  gears  are  frequently  used  for  this  purpose,  but  the 
neatest  and  best  drive  is  the  spiral  gear,  employed  on 
Lincoln  and  some  other  chassis,  for  it  is  noiseless  and 
can  be  made  compact. 

A  commendable  practice  is  that  of  fitting  transmission 
locks  as  is  done  by  Lincoln  among  others. 

No  marked  advance  in  universal  joint  construction  is 
noted,  but  improvements  in  detail,  especially  in  lubrication 
means,  are  occasionally  in  evidence.  In  the  LaFayette  and 
Fiat  chassis,  for  example,  the  single  universal  is  lubri- 
cated by  oil  from  the  gearcase.  One  parts  manufacturer 
(Merchant  &  Evans)  is  exhibiting  a  system  of  lubri- 
cation in  which  oil  is  forced  through  the  universal  joints 


and  hollow  propeller  shaft  to  the  rear  axle,  from  which  the 
lubricant  is  returned  to  a  tank  on  the  dash  and  again  fed 
to  the  transmission.  More  hollow  propeller  shafts  are 
being  used,  the  solid  ends  being  welded  in  place. 

The  metal  joint  predominates  and  is  manufactured  in  a 
large  variety  of  patterns,  most  of  these  being  enclosed  in 
metal  or  leather  covers,  but  some  are  not  enclosed  and  no 
adequate  provision  for  lubrication  made.  Many  makers 
employ  flexible  disk  joints  of  fabric  with  rubber  impregna- 
tion. Those  used  on  the  Briscoe  chassis  are  held  from 
radial  displacement  by  the  use  of  a  centrally  placed  ball 
and  socket.  When  a  separate  gearset  is  used  the  universal 
connection  with  the  engine  is  generally  of  fabric,  but 
Sauer,  the  only  German  chassis  shown,  uses  a  laminated 
metal  disk  for  this  connection. 

The  disk  wheel  is  in  great  prominence  among  the  special 
show  cars.  On  the  Franklin  are  the  new  Parker  aluminum 
disk  wheels  which  have  been  lately  introduced  and  which, 
of  course,  have  the  quality  of  lightness  to  a  marked  degree, 
being  about  15  lb.  per  set  lighter  than  wood  on  this  partic- 
ular installation.  Growing  numbers  of  manufacturers 
are  offering  these  wheels  as  optional  equipment,  the  retail 
prices  for  this  equipment  averaging  around  $125  per  set. 


Passenger  Car  Bodies  at  the  Show 


By  George  J.  Mercer 


THE  body  display  at  the  show  this  year  is  very  inter- 
esting especially  in  the  brighter  color  combina- 
tions, clean  cut  trimming  designs  (particularly  in 
the  finish  on  the  edges)  and  the  uniformly  good  looking 
tops  on  the  open  cars.  There  are  an  unusually  large 
number  of  sport  type  touring  cars  and  runabouts  with 
cycle  mudguards  and  steps  in  place  of  the  runboards. 
These  are  generally  fitted  with  disk  or  wire  wheels  and 
an  increased  number  of  cars  have  side  wings  on  the  wind- 
shield, and  cowl  lamps,  in  most  cases  attached  to  the  base 
of  the  windshield  itself.  Nickel  plating  of  radiators  is 
more  general  and  there  is,  altogether,  a  brightening  up 
that  cannot  help  but  please  the  prospective  buyer. 

The  keynote  of  the  body  display  is  the  general  refine- 
ment in  detail.  The  models  displayed  include  the  conven- 
tional runabout,  touring  body,  coupe  and  sedan,  while 
the  exhibitors  of  the  more  expensive  cars  show  the  two 
compartment  closed  body  and  a  few  town  car  types.  Most 
exhibitors,   however,   seemed   to  have  concentrated  atten- 


tion on  the  open  cars  in  an  effort  to  change  the  appear- 
ance or  add  new  features. 

The  runabouts  shown  appear  more  substantial  looking 
than  in  former  years.  There  is  no  increase  in  the  seat- 
ing space,  but  the  carrying  space  at  the  rear  is  larger. 
The  runabout  is  essentially  a  two-passenger  car  and  all 
attempts  to  take  it  out  of  this  class  have  been  abortive. 
These  bodies  have  generous  seating  space,  comfortable 
cushions  and  backs,  and  good  height  to  the  body  side. 
The  use  of  steps  in  place  of  runboards  works  out  well 
on  this  type  of  car,  as  it  gives  the  driver  a  near  ground 
view  when  driving  fast.  The  illustration  of  the  top,  Fig. 
1,  shows  that  even  on  this  body  type  the  tendency  is  to 
use  the  car  with  the  top  up.  The  use  of  the  wings  to 
the  windshield  are  necessary  when  this  top  is  used,  as 
they  help  to  prevent  the  wind  pocketing  under  the  top. 

Two  views  of  windshields  are  shown  in  Figs.  2  and  3, 
one  portraying  the  side  wings  and  the  other  a  type  used 
for  protecting  the  tonneau.     This  latter  is  not  commonly 


Fig.  1 — Cole  rufiaboui  with  top  raised 


Fig.  2 — Tonneau  windshield  of  lioamer  car 
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used.  In  this  case  the  top  of  the  body  is  protected  by 
a  leather  skirt. 

Windshield  frames,  like  some  of  the  other  parts  of 
the  car,  are  being  nickel  plated.  On  some  of  the  smart 
types  of  touring  cars  and  runabouts,  the  nickel  work  in- 
cluded the  radiators,  windshield  frames,  lamps  and  door 
handles.  The  steps  which  often  replace  the  runboards 
are  cast  in  white  metal  and  polished. 

Fig.  4  shows  a  novel  method  of  fastening  the  wind- 
shield to  the  body.  It  exemplifies  the  refinement  in  de- 
tail already  referred  to.  Another  part  of  the  car  that 
benefited  by  a  change  is  the  radiator.  Addition  of  shut- 
ters has  unquestionably  improved  the  appearance  of  the 
front  end  of  the  car.  The  shutters  are  sometimes  placed 
in  a  vertical  position,  but  they  are  usually  horizontal. 

Refinement  in  open  cars  has  been  of  a  character  that 
will  be  permanent.  The  brighter  color  combinations  with 
striping  will  be  more  in  evidence  during  the  coming  sea- 
son than  for  many  years  past. 

The  buyer  is  attracted  by  the  opportunity  for  indi- 
vidualism. He  is  often  satisfied  if  this  can  be  gained  in 
the  color  scheme.  There  are  no  color  combinations  but 
there  are  more  cars  painted  in  colors  and  they  are  uni- 
formly good.  Workmanship  and  finish  average  better 
than  usual.  In  general,  the  best  colors  were  the  blues, 
that  is,  the  Rolls  Royce  or  Belgian  blue.  The  striping  was 
usually  white.  Some  of  the  wide  stripes  had  hair  lines 
at  each  side.  When  this  is  used  in  moderation  the  results 
are  pleasing.  There  were  cases  in  which  the  striping 
did  not  logically  carry  out  any  design  pattern,  but  was 
continued  from  the  flat  over  rounded  surfaces.  The  ten- 
dency for  some  years  past  has  been  to  eliminate  striping 


on  all  except  very  high  grade  work,  hence  the  art  has, 
to  some  extent,  been  forgotten. 

The  disk  wheel  does  not  allow  much  latitude  in  the 
matter  of  colors.  The  very  best  results  are  obtained 
when  the  color  used  on  the  disk  is  lighter  than  the  body 
color. 

Some  of  the  closed  cars  use  bright  color  combinations 
with  the  upper  part  black,  lake  maroon,  blue  and  gray 
being  used  to  good  effect  in  some  cases. 

Colored  trimmings  are  less  in  use  on  open  cars  this 
year.  There  were  isolated  cases,  but  the  majority  used 
the  conventional  black  leather  for  cushions,  and  imitation 
leather  for  the  flat  parts  and  on  doors.  On  closed  cars 
the  trimming  colors  were  modest  and  of  inconspicuous 
pattern  with  very  modest  appointments. 

Real  comfort  in  the  seating  has  made  progress,  but 
there  is  still  room  for  improvement  on  many  cars.  The 
runabouts  usually  have  comfortable  seats,  the  height  of 
the  cushion  in  relation  to  the  sides  being  generally  low. 
The  slope  of  the  cushion  and  back  are  sufficient.  Too 
many  touring  bodies  lack  this,  and  with  the  majority  of 
five-passenger  bodies  there  is  an  opportunity  to  give 
more  room  forward  of  the  driver's  seat.  Seven-passenger 
body  practice  sometimes  involving  a  cramped  front  sec- 
tion has  in  some  instances  been  followed  in  the  five-pas- 
senger model  without  logical  reason.  The  cushion  and 
back,  when  of  the  right  angle  or  slope  and  height,  to- 
gether with  correct  height  of  body  side  as  a  retainer,  will 
hold  the  passenger  in  without  effort  on  his  part  when 
rough  places  in  the  road  are  encountered. 

The  tendency  in  design  is  toward  more  rounded  surfaces, 
in  contrast  to  the  angular  lines  which  have  been  the  pre- 
vailing tendency  for  some  time  past.  Production  methods 
require  as  many  units  as  possible  to  be  interchangeable 
on  several  models,  hence  rounded  radiators  and  hoods 
which  blend  readily  with  other  rounded  surfaces  are  in 
favor. 


Fig.  4 — Novel  method  of  fastening  windshield  frame 
to   bod;i 


New  British  Light  Car 


A  SMALL  air  cooled  car  with  friction  drive  has  been 
placed  on  the  British  market  and  was  exhibited  at  the 
recent  London  show.  The  engine  is  a  two  cylinder  opposed, 
3%  x  3  7-16  in.,  with  steel,  flanged  cylinders  and  cast  iron 
heads.  The  main  feature  is  that  the  engine,  rear  axle  and 
all  of  the  transmission  gear  are  carried  on  a  sub-frame 
and  are  really  built  up  as  one  unit.  This  unit  is  pivoted  on 
a  cross  member  of  the  frame  at  the  front  and  attached  by 
the  springs  at  the  rear.    No  universal  joints  are  therefore 


required,  nor  is  there  any  relative  motion  between  the 
sprocket  wheels  of  the  chain,  which  can  therefore  be  short. 
The  friction  disk  is  mounted  on  an  extension  of 
the  engine  shaft,  and  the  friction  wheel  on  a  splined  cross 
shaft.  At  the  end  of  this  shaft  there  is  an  enclosed  spur 
reduction  gear,  and  thence  the  power  is  transmitted  to  the 
rear  axle  by  a  short  chain.  No  differential  is  used.  The 
wheelbase  is  102  in.,  the  tread  42  in.  and  the  weight  is 
approximately  900  lb. 
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Service  Advertising  Is  the  Need  of  Day 

Largest  meeting  of  Advertising  Managers'  Council  of  M.  A.  M.  A.  hears 
notable  speakers  who  urge  practical  advice  in  all  of  their  publicity. 
Start  movement  for  revision   of  rules    governing    shows    and    exhibits. 

By  Clyde  Jennings 


AT  no  period  of  the  well  filled  program  that  made  for  a 
busy  day  did  the  members  of  the  Advertising  Man- 
agers' Council  of  the  Motor  and  Accessory  Manufac- 
turers' Association  escape  from  the  outspoken  fact  that  ad- 
vertising must  be  directed  more  and  more  toward  the  ser- 
vice work  and  that  managers  must  examine  more  closely 
the  objective  and  mediums  of  their  advertising  campaign. 
And  let  it  be  said,  to  the  credit  of  the  150  or  more  men  and 
two  women  present,  that  they  showed  no  disposition  to 
escape  this  service  talk.  Indeed,  their  heartiest  applause 
was  for  the  men  who  talked  service  most  emphatically. 

The  service  talk  began  at  the  very  beginning.  S.  E. 
Baldwin,  who  called  the  meeting  to  order  in  the  place  of 
Chairman  E.  C.  Tibbitts,  spoke  of  the  service  of  the 
Council  to  those  who  attended.  Then  E.  W.  Clark  read  a 
paper  on  "Selling  the  Automotive  Industry  to  America." 
The  speaker  went  into  his  subject  exhaustively  and  traced 
the  story  of  transportation  from  the  beginning,  showing 
how  wealth  had  increased  as  transportation  costs  de- 
creased. At  this  period,  he  said,  we  were  at  another  turn- 
ing point  when  railway  building  in  this  country  was  almost 
at  a  standstill,  and  that  highway  building  is  just  begin- 
ning. The  truck  and  the  passenger  car  were  coming  into 
their  own  as  utility  vehicles.  The  excess  of  expectation 
and  the  purely  pleasure  use  of  these  vehicles  are  under- 
going adjustment.  He  advocated  that  when  the  spokesmen 
for  the  automotive  vehicles  appear  before  the  Congressional 
Committee  to  seek  the  proper  adjustment  of  taxes,  that 
they  openly  advocate  that  automotive  vehicles  be  taxed  in 
proportion  to  their  carrying  capacity  on  par  with  railroad 
locomotives  and  cars.  Clark  expressed  a  belief  in  the  need 
for  a  greater  automotive  organization  than  yet  existed,  to 
co-ordinate  the  work  of  the  present  organizations  and  that 
on  this  organization  should  fall  much  of  the  promotion 
work. 

Alfred  Reeves,  general  manager  of  the  National  Auto- 
mobile Chamber  of  Commerce,  reviewed  briefly  the  organ- 
ization work  within  the  industry  and  expressed  the  belief 
that  co-ordination  was  rapidly  being  effected.  He  said  that 
he  believed  that  if  any  fault  was  to  be  found  with  the 
advertising  of  the  past  it  was  that  the  automobile  had  been 
over  advertised.  His  thought  was  that  the  needs  of  the 
past  justified  the  means  used,  but  that  now  a  turning  point 
had  come  and  that  more  utility  advertising  was  needed. 
Service  was  the  great  need  of  the  day  and  a  part  of 
the  advertising  of  service  was  to  provide  the  120,000 
mechanics  needed  for  this  branch  of  the  industry.  He 
suggested  that  each  advertiser  of  any  automotive  product 
inject  into  his  display  space  some  bit  of  information  re- 
garding the  advances  of  automotive  transportation. 

C.  C.  Parlin  of  the  Curtis  Publishing  Co.  reviewed  the 
business  situation  with  an  especial  reference  to  what  he 
termed  the  "retarded  sales."  His  view  was  that  while  this 
country  was  not  now  buying  as  freely  as  it  might,  that 
the  greatest  stagnation  of  business  was  due  to  the  lack  of 
willingness  of  retail  merchants,  especially  the  smaller  mer- 


cnants,  to  lose  some  money  themselves.  Merchants,  he 
said,  like  every  other  human  being,  were  entirely  willing  to 
see  some  other  person  lose  money.  As  a  consequence  they 
had  been  permitting  their  shelf  stocks  to  dwindle,  awaiting 
the  necessity  of  buying.     That  period  was  here,  he  said. 

He  viewed  the  automotive  prospects  as  entirely  hopeful. 
He  predicted  early  sales,  but  not  an  avalanche  of  sales. 
He  reviewed  the  ownership  in  homes  of  several  high 
priced  articles — in  the  community  canvassed  pianos  were 
in  44  per  cent  of  the  homes,  autos  in  42  per  cent  and 
talking  machines  in  32  per  cent.  Since  that  survey  was 
made  in  1918,  the  purchases  had  been  24  per  cent  of  autos, 
22  per  cent  of  talking  machines  and  4  per  cent  of  pianos. 
The  speaker  made  the  point  that  pianos  were  not  "adver- 
tised." His  definition  of  advertising  apparently  was  space 
in  thirty  leading  magazines.  But  he  made  this  point  only 
as  to  purchases  since  1918,  ignoring  the  fact  that  pianos 
are  well  advertised  locally  and  in  business  papers  and  had 
in  the  canvass  a  higher  percentage  of  ownership  than  the 
nationally  advertised  articles  he  referred  to. 

In  a  humorously  cynical  address  A.  R.  Kroh,  who  intro- 
duced himself  as  a  farmer,  advised  that  it  was  a  necessity 
for  every  automotive  man  to  advertise  his  vehicle  or  part 
of  a  vehicle  to  the  farmers  in  the  plainest  possible  service 
terms  so  that  the  farmer  might  improve  his  position  and 
be  able  to  continue  raising  enough  food  to  keep  on  feeding 
the  great  percentage  of  people  who  are  non-productive 
from  a  food  viewpoint.  His  address  was  well  received  and 
carried  home  its  lesson  of  the  responsibility  of  advertisers 
to  sell  their  goods  definitely  and  truthfully. 

In  his  paper  on  "Cashing  In  On  This  Year's  Automobile 
Shows"  W.  E.  Brewster  took  the  position  that  the  show 
put  before  the  public  the  spirit  of  the  industry  and  as  long 
as  the  public  will  pay  to  see  the  annual  exhibition  it  is 
the  duty  of  all  concerned  to  participate.  He  advised  a 
closer  check  of  the  visitors,  etc.  In  his  discussion  of  this 
paper,  A.  H.  Bartsch  brought  up  the  subject  of  revised 
exhibition  rules  and  was  offered  much  encouragement. 
As  a  result,  a  resolution  was  passed  that  the  executive 
committee  name  a  committee  to  take  up  with  General 
Manager  Heminway  the  subject  of  revising  the  rules  for 
shows,  a  work  that  Heminway  reported  to  be  already  under 
way,  and  he  welcomed  the  assistance. 

"My  Best  Advertising  Bet  for  1921"  was  a  forum  par- 
ticipated in  by  Ralph  Leavenworth,  Eben  Griffiths,  Joseph 
Jacobs  and  R.  E.  Mackenzie.  Their  suggestions  were  for 
closer  co-operation  with  the  salesmen,  better  co-ordination 
of  business  paper,  magazine  and  mail  advertising,  better 
follow-ups  and  generally  for  injection  of  efficiency  into  the 
advertising  business. 

The  time  and  place  for  holding  the  quarterly  meeting  in 
March  was  left  to  the  executive  committee.  The  January 
meeting  was  held  in  the  college  room  of  the  Astor  Hotel. 
The  attendance  was  the  largest  since  the  council  was 
formed.  Chairman  Tibbitts's  absence  was  due  to  the  very 
serious  illness  of  Mrs.  Tibbitts. 
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The  New  York  Show 

THE  opening  three  days  of  the  New  York  Auto- 
mobile Show  have  given  unmistakable  evidences 
of  a  potential  buying  market  and  also  indications  of 
a  disintegration  of  the  buyers'  strike.  While  attend- 
ance may  not  quite  equal  that  of  a  year  ago,  it  is 
highly  encouraging  and  the  percentage  of  visitors  dis- 
playing a  particular  interest  is  perhaps  higher  than 
a  year  ago.  It  has  been  conspicuous  that  there  has 
been  a  great  amount  of  interest  in  high  priced  jobs 
and  that  the  percentage  of  attendance  of  visitors  in 
exhibit  spaces  of  such  cars  is  greater  when  compared 
with  the  visitors  in  the  exhibits  of  low-priced  cars 
than  formerly.  In  other  words,  it  might  be  inferred 
that  the  drop  in  attendance  is  more  with  that  class 
looking  for  low  priced  jobs  than  in  that  class  looking 
for  high  priced  jobs.  A  natural  inference  is  that  the 
last  few  months  have  not  taken  the  buyer  of  high 
priced  cars  out  of  the  market  due  to  any  lack  of 
money  but  that  he  has  been  awaiting  the  develop- 
ments of  the  market  and,  perhaps  like  many  others, 
has  been  holding  off  from  buying  as  long  as  possible. 
The    growing    conviction    that    the    merchandise 


shelves  of  the  retail  industry  of  the  country  are  very 
empty  and  that  they  must  come  into  the  market  is 
having  an  echo  in  the  indications  of  real  buying  that 
the  show  has  already  given.  The  great  arrival  of 
buyers  of  textiles  from  all  parts  of  the  country  in 
New  York  during  this  week,  is  a  further  indication 
that  the  buying  strike  is  gradually  breaking  down. 
These  buyers  were  in  New  York  City  last  July  and 
they  refused  to  buy.  Some  of  them  came  during  later 
months  in  the  fall  and  they  refused  to  buy.  The 
heavy  reductions  in  many  lines  of  textile  prices  made 
on  Dec.  31,  1920,  are  having  their  effect.  There  has 
to  be  heavy  buying  in  the  textile  field.  This  is  going 
to  play  its  part  in  breaking  up  the  buyers'  strike  in 
other  lines.  It  is  the  entering  of  the  thin  edge  of  the 
wedge. 

The  New  York  Automobile  Show  has  never  been  a 
strong  retail  show.  Coming  as  it  does  in  January, 
it  is  too  far  in  advance  of  the  spring  season  to  war- 
rant hasty  deductions  as  to  the  effect  on  later  buying. 
There  is  a  greater  tendency  this  year  than  in  former 
years  to  conclude  that  business  is  not  picking  up  due 
to  few  retail  sales.  In  other  years  when  we  did  not 
approach  the  show  through  a  supercharged  atmos- 
phere of  depression  nobody  expected  much  retail 
business  and  consequently  were  not  disappointed  if 
it  did  not  come.  The  results  of  this  year's  shows 
should  be  interpreted  rather  through  the  spectacles 
of  a  year  ago  than  through  the  spectacles  of  this  year. 

There  is  no  question  as  to  the  interest  in  the  en- 
gineering features  by  those  who  know  motor  cars 
best.  The  engineers  present  were  quite  anxious  to 
see  what  was  on  display  and  the  parts  manufacturers 
were  free  to  say  that  their  engineering  departments 
are  busier  than  ever  before.  All  of  this  indicates  that 
the  present  design  of  cars  is  not  to  be  regarded  as  by 
any  means  fixed.  Fortunately,  the  cessation  in  pro- 
duction is  not  permitted  to  check  development.  It 
has  in  fact  given  an  opportunity  for  improvements 
which  could  not  have  been  made  during  a  period  of 
intensive  production.  Many  improvements  known  to 
be  in  process  are  not  yet  exhibited.  Next  year's  show 
will,  for  this  reason,  be  apt  to  contain  more  that  is 
really  new  than  is  to  be  seen  at  the  current  exhibit. 


A  Change  in  Brake  Practice 

IN  the  past  when  a  transmission  brake  has  been 
used  on  American  cars  it  has  generally  been  the 
pedal  operated  service  brake,  while  the  wheel  brakes 
were  the  rarely  used  emergency  brakes.  The  chief 
object  in  making  the  transmission  brake  the  service 
brake  obviously  was  to  render  brake  operation  less 
onerous  to  the  driver,  as  the  transmission  brake  re- 
quires much  less  effort  to  apply  than  does  the  ordi- 
nary rear  wheel  brake. 

Recently,  there  has  been  a  complete  change  in  this 
practice,  and  the  transmission  brake  is  now  generally 
made  the  emergency  brake.  This  change  can  be  jus- 
tified on  several  grounds.  The  emergency  brake  is 
undoubtedly  the  one  which  should  be  used  for  making 
emergency  stops,  that  is,  quick  stops  required  to 
avoid  collisions  or  other  accidents.  Now,  the  trans- 
mission brake  is  always  far  more  powerful  than  the 
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rear  wheel  brake  and  therefore  far  better  adapted 
for  making  quick  stops. 

Under  ordinary  conditions  it  is  not  good  for  a  car 
to  be  stopped  very  quickly,  and  with  the  rear  wheel 
brakes,  which  require  much  more  effort  to  apply,  the 
careless  driver  is  not  so  apt  to  misuse  his  brakes. 
Moreover,  the  transmission  mechanism  is  not  sub- 
jected to  the  braking  strains  when  the  brakes  act 
directly  on  the  rear  wheels.  Unnecessary  strain  on 
the  driving  members  has  been  the  chief  argument 
against  the  transmission  brake  in  the  past,  and  if  the 
brake  is  used  only  for  rare  emergency  stops  the  ob- 
jection loses  much  of  its  weight.  On  the  other  hand 
it  seems  to  be  the  reasonable  thing  to  ordinarily  use 
the  mild  brake  and  only  in  case  a  quick  stop  is  abso- 
lutely necessary  to  resort  to  the  more  powerful  one. 
The  wear  of  tires  will  certainly  be  much  reduced  if 
this  plan  is  followed,  as  compared  with  the  case  when 
the  transmission  brake  is  constantly  used. 

Stock  rear  axles  usually  carry  two  sets  of  brakes, 
and  this  tends  to  prevent  the  adoption  of  transmission 
brakes  on  new  cars.  However,  where  the  axles  are 
specially  designed  for  a  new  job  there  seems  to  be  a 
decided  tendency  to  adopt  the  transmission  brake,  as 
this  obviates  the  need  for  the  exposed  contracting 
brake  on  the  rear  wheels  which  is  hardly  in  keeping 
with  the  modern  practice  in  motor  car  engineering 
of  enclosing  all  working  parts  so  they  are  fully  pro- 
tected from  dust  and  dirt. 


s. 


Aircraft  Development  in  U. 
During   1920 

A  SURVEY  of  aircraft  development  during  the 
past  year  does  not  show  startling  advances  in 
this  country,  viewed  from  a  civil  or  commercial 
angle.  American  built  and  designed  aircraft  have 
maintained  a  high  standard  of  efficiency,  however, 
according  to  a  statement  of  the  Manufacturers'  Air- 
craft Association. 

Production  of  airplanes  has  greatly  decreased  and 
a  general  contraction  of  the  entire  aeronautical  in- 
dustry has  been  evident  during  the  latter  part  of 
1920. 

Several  very  definite  reasons  can  be  noted  as  cause 
for  the  lack  of  civil  and  commercial  development  in 
this  country.    Among  the  chief  of  these  are : 

1.  Lack  of  aerial  laws. 

2.  Lack  of  a  sufficient  number  of  properly  equipped 
landing  fields. 

3.  Need  for  a  definitely  outlined  policy  of  Federal 
jurisdiction. 

The  most  important  of  these  lacking  provisions  is 
considered  by  the  industry  to  be  the  last.  It  is  be- 
lieved that  because  no  definite  Federal  policy  has 
been  pursued  in  regard  to  the  advance  of  civil  avia- 
tion, we  are  in  our  present  position,  inferior  to  Eng- 
land and  several  other  nations  in  this  particular 
respect. 

The  matter  is  gaining  attention  from  legislators, 
however.  This  is  indicated  by  the  fact  that  the  New 
York  State  Legislature  considered  State  aircraft  leg- 
islation, but  finally  adopted  a  resolution  asking  Con- 


gress to  enact  a  Federal  law  before  the  various  States 
passed  conflicting  legislation. 

American  pilots  flying  American  machines,  how- 
ever, have  achieved  excellent  individual  performances 
both  in  the  way  of  speed,  consistency,  endurance,  and 
altitude. 


The  Engineer  as  a  Partner  in 
Business 

IT  is  often  said  that  the  engineer  is  not  a  good  busi- 
ness man.  Some  executives  hold  the  view  that 
engineers  in  general  are  narrow-minded  specialists 
who  are  either  incapable  of  or  unwilling  to  be  guided 
by  factors  which  must  dictate  business  policy.  Cer- 
tain it  is  that  some  engineers  are  so  absorbed  in  ab- 
stract theory  and  its  application,  or  in  making 
changes  in  design  to  improve  or  bring  up  to  date  the 
product  they  have  in  hand,  that  the  effect  upon  cost 
and  time  of  production  with  consequent  effect  upon 
marketing,  profits,  etc.,  is  overlooked. 

This  tendency  is  one  of  which  we  should  not  lose 
sight  in  this  day  of  specialization.  It  has  often  re- 
duced the  engineer  to  a  mere  employee  when,  if  he 
had  taken"  a  broader  view,  he  would  have  become  a 
partner  in  the  business,  as  he  properly  should.  The 
truly  successful  engineer  is  the  one  who  fits  himself 
into  his  environment — who  serves  wherever  and  in 
whatever  way  opportunity  offers — not  the  one  who 
rides  his  own  particular  hobby  or  follows  the  narrow 
gage  single  track  of  a  specialty  to  the  exclusion  of 
broader  activity. 

The  engineer  must  strive  to  put  himself  in  the  po- 
sition of  the  executive  who  must  make  a  business  suc- 
cess of  the  venture.  When  he  takes  this  broader  view, 
and  secures  the  confidence  of  the  executive  he  should, 
and  we  believe  will  as  a  rule,  be  recognized  as  a  true 
partner  in  business.  This  is  but  one  reason  for  the 
plea  that  engineers  who  have  not  already  seen  the 
light  to  cut  loose  from  old  fashioned  precedent  and 
widen  their  horizon  for  their  own  benefit.  We  do  not 
advocate  departure  from  engineering  ideals  worthy 
of  the  name,  but  we  do  urge  upon  the  engineer  the 
necessity  of  appreciating  the  viewpoint  of  the  man 
who  must  make  the  venture  pay,  lest  the  whole 
structure  fall,  realizing,  of  course,  that  no  structure 
can  prove  permanently  effective  which  is  not  built 
on  sound  engineering  principles. 

On  the  other  hand,  it  should  not  be  forgotten  that 
modern  business  is  itself  carried  forward  on  en- 
gineering principles  and  that  many  of  the  most  suc< 
cessful  engineers  are  holding  prominent  executive 
positions  in  which  their  engineering  ability  is  being 
utilized  to  the  best  possible  advantage.  Such  men  as 
C.  F.  Kettering,  W.  H.  Van  Dervoort,  H.  E.  Coffin, 
H.  M.  Leland,  H.  W.  Alden,  A.  L.  Riker,  Howard 
Marmon,  K.  W.  Zimmerschied,  J.  G.  Vincent  and 
many  others  of  like  standing  have  reached  positions 
which  indicate  that  the  engineer  is  not  lacking  in 
business  ability.  Similar  success  will  attend  many 
more  engineers  in  the  future  if  a  broader  conception 
of  the  function  of  the  engineer  becomes  more  preva- 
lent. 
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Public  Not  Deterred 
by  Price  Situation 

No    Likelihood    of    General    Re- 

\  i»ions — Production  Schedules 

in  Formation  Stage 

NEW  YORK,  Jan.  10— Prospective 
purchasers  of  motor  cars  apparently  are 
less  interested  in  the  subject  of  prices 
than  they  are  in  quality,  workmanship 
and  satisfactory  service.  Salesmen  at 
the  show  are  not  often  called  upon  to 
undergo  heckling  about  how  much  their 
cars  cost  or  what  the  prospects  are  for 
reductions.  It  is  becoming  apparent  that 
with  the  general  downward  trend  of 
prices  for  the  commodities  which  make 
up  the  everyday  budget,  persons  who 
own  motor  cars  and  who  hope  to  own 
them  will  not  be  deterred  from  purchas- 
ing the  car  they  want  by  a  few  dollars 
more  or  less. 

As  a  matter  of  fact,  factory  represen- 
tatives and  dealers  appear  to  be  more 
interested  in  prices  than  do  the  public. 
The  expectation  had  become  more  or  less 
general  in  the  trade  that  drastic  changes 
downward  would  be  announced  at  the 
opening  of  the  show.  This  belief  was  not 
well  founded.  Quite  a  number  of  price 
changes  were  announced  but  there  were 
fully  as  many  which  moved  up  as  theie 
were  down.  In  cases  where  price  sched- 
ules were  raised,  they  generally  were 
accompanied  by  new  models  or  by  refine- 
ments in  the  old  models  which  made  them 
more  attractive  and  which  justify  the 
additional  cost  to  the  purchaser.  Com- 
panies which  guaranteed  their  prices  are 
standing  pat  and  in  several  cases  the 
belief  is  expressed  that  the  guarantees 
will  he  extended.  In  a  few  instances 
however,  it  is  expected  reductions  will  be 
announced  when  the  guarantees  expire. 

Production  25  Per  Cent 

Except  in  a  few  instances,  officers  of 
manufacturing  companies  who  are  here 
for  the  show,  make  no  attempt  to  gloss 
over  the  situation.  They  admit  frankly 
that  production  at  this  time  is  virtually 
nil  and  that  they  are  not  being  over- 
whelmed with  orders.  There  are  heard 
only  a  few  glowing  accounts  of  factories 
running  in  full  blast  and  purchasers  fall- 
ing over  each  other  to  get  cars.  The 
average  production  in  the  industry  at 
this  time  does  not  exceed  25  per  cent  and 
the  chances  are  it  is  less  than  that.  Fully 
a  quarter  of  a  million  workers  in  pas- 
senger car  plants  are  out  of  work.  Most 
factories  however,  have  resumed  produc- 
tion on  a  much  reduced  scale  or  contem- 
plate doing  so  in  the  near  future. 

In  spite  of  the  absence  of  actual  orders. 


PRICE  REVISIONS  AND  PRICES  ON  NEW  MODELS 

IN  EFFECT  AT  NEW  YORK  SHOW 

REDUCTIONS 

Peerless 

4-pass.  $3230  to  $2990;  roadsters  $3200  to  $2990. 

Jackson 

Auburn 

INCREASES 

Franklin 

$100  on   open   cars,  Jan.  1;  $100  on   enclosed   cars,  Jan.   15. 

Dort 

$130   on    new   touring    and    roadster   models. 

Velie    ... 

$325    on    new    model    48    Sedan    at    once;    $100   on    new    model   34 

Touring,   Feb.   15. 

Moon    .  .  . 

$200,     Model    6-68,    $2685;    6-48,    $2185;    enclosed,    $3185.         (Moon 

previously    cut  $400) 

NEW    MODELS 

Saxon-Du 

plex    ....$1675    on    open     models;    $2475    on    enclosed.     This    represents    a 

reduction  of  $220  on  former  open  models,  and  $320  on  former 

enclosed. 

Columbia 

Mitchell 

5-pass.  Touring,  $1995. 

Maibohm 

Detroit- Electric     .  Brougham,  $4000. 

Pilot 

An  increase  of  $200  was  practically  effected  by  Dorris  through  elimination  of  extra 

equipmen 

,  though   refinements  were  added   in   construction. 

there  is  manifest  everywhere  a  feeling  of 
confidence  in  the  future.  This  is  not  ex- 
pressed in  extravagant  claims,  but  it 
shines  through  all  the  statements  of 
present  conditions.  The  sales  manager 
of  nearly  every  well  known  company  is 
here,  and  they  say  frankly  that  business 
is  slow  at  present  but  they  are  unanimous 
in  the  assertion  that  a  greater  willing- 
ness on  the  part  of  the  public  to  pur- 
chase is  reported  by  their  dealers  in 
nearly  every  section  of  the  country. 
They  are  agreed  that  the  buyers'  strike 
is  being  broken  gradually. 

There  is  no  expectation  that  there  will 
be  a  big  boom  in  business  the  first  quar- 
ter of  the  year.  As  a  matter  of  fact, 
most  manufacturers  will  be  well  satisfied 
if  they  do  as  much  business  in  the  first 
half  of  1921  as  they  did  in  the  last  six 
months  of  1920.  It  is  the  general  ex- 
pectation that  something  like  normal  will 
be  restored  by  April  1.  All  efforts  to 
obtain  tentative  production  schedules  for 
the  year  are  futile.  Factories  expect  to 
be  guided  by  the  results  of  the  New  York 
show. 

Production  Matter  of  Sales 

Production  schedules  in  factories,  large 
or  small,  whether  located  in  the  Detroit 
zono  or  out  in  the  "sticks"  depend  en- 
tirely upon  developments  in  the  next 
few  weeks,  and  to  a  considerable  extent, 
on  buying  tendencies  evinced  at  the  show 
here.  Not  a  factory  representative  at 
the  New  York  exhibit  could  proclaim  any- 


thing definite  in  the  line  of  a  schedule 
as  the  show  opened. 

Sales  managers  were  a  unit  in  the 
opinion  that  production  for  some  time 
would  be  entirely  on  a  sales  basis.  This 
was  emphasized  particularly  in  the 
higher  priced  cars. 

Considerable  apprehension  was  ex- 
pressed of  a  too  sudden  development  of 
business  which  would  catch  the  factories 
unprepared  to  go  into  capacity  production 
and  which  might  cause  another  ascent  in 
prices.  With  the  results  of  the  show 
here  analyzed,  however,  the  factory  exe- 
cutives hope  to  be  able  to  prepare  them- 
selves for  early  spring  developments  and 
meet  business  without  undue  delays  in 
deliveries. 

No  Stocks  in  Salesrooms 

Few  dealers  are  stocked  to  any  extent 
to  meet  a  sudden  spring  onset  of  busi- 
ness, the  factory  men  declared,  this  con- 
dition being  particularly  acute  in  the 
Middle  West  and  agricultural  districts  of 
the  country  where  credits  required  to 
carry  winter  stocks  had  been  withdrawn 
with  the  agricultural  and  transportation 
crisis  of  the  past  summer. 

This  condition,  sales  heads  were 
agreed,  is  likely  to  bring  upon  the  fac- 
tories the  necessity  of  getting  six  months 
normal  production  rushed  through  in 
three  months.  To  forestall  this,  the  de- 
velopments of  the  show  and  the  general 
attitude  of  the  public  will  be  scrutinized 
(Continued  on  page  90) 
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Enthusiasm  Kills  Sales  Resistance 
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Distributers  Place 

( Contracts  for  Cars 

Evidences    of   Good   Retad    Busi- 
ness Also  Seen  to  Keep  Pro- 
duction   Even 


NEW  YORK,  Jan.  12— Assuming  for 
the  sake  of  argument  that  all  factory 
sales  managers  are  prevaricators  and 
discounting  their  statements  by  half,  the 
tide  has  turned  in  the  passenger  car  field 
and  the  sales  resistance  offered  by  the 
public  is  slowly  but  surely  crumbling. 

The  New  York  show  is  bringing  busi- 
ness not  only  at  retail  but  from  dealers 
and  distributers.  There  is  substantial 
e  idence  that  dealers  are  placing  orders 
without  strings  on  them  and  fixing  ship- 
ping dates.  One  surprising  feature  of 
the  exposition  is  the  large  number  of 
dealers  and  distributers  who  are  sticking 
close  to  the  exhibits  of  their  chosen  line 
and  thereby  feeling  the  public  pulse. 

As  the  show  has  progressed,  uncer- 
tainty has  given  way  to  hope  and  hope 
to  confidence.  The  faces  of  men  in  all 
branches  of  the  industry  who  have  gath- 
ered here  in  large  numbers  from  all  parts 
of  the  country  are  wreathed  in  smiles. 
When  they  started  to  New  York  they 
seemed  more  or  less  dubious  as  to  what 
the  actual  results  of  the  show  would  be 
but  when  they  saw  the  crowd  on  the 
opening  day,  they  became  hopeful  and  as 
the  throngs  around  the  exhibits  have 
steadily  increased  in  size,  they  have  be- 
come confident. 

Confidence  Becomes  General 

The  feeling  of  confidence  is  shared  not 
only  by  passenger  car  manufacturers,  but 
by  parts  makers,  tire  manufacturers, 
distributers,  dealers  and  salesmen.  The 
people  attending  the  show  are  not  idle 
curiosity  seekers,  but  a  large  proportion 
of  them  actually  intend  to  buy  cars.  This 
is  evidenced  by  the  careful  way  in  which 
they  do  their  shopping  and  by  the  in- 
telligent questions  they  ask.  It  is  appar- 
ent that  the  manufacturers  of  expensive 
and  medium  priced  cars  will  do  fully  as 
good  a  business  in  proportion  to  their 
normal  production  as  those  who  make  the 
lower  priced  vehicles. 

Factory  sales  managers  and  their  as- 
sistants are  not  sitting  in  easy  chairs  in 
hotel  rooms  waiting  for  dealers  to  call 
upon  them,  unless  it  is  to  keep  appoint- 
ments, but  are  working  with  the  sales- 
men at  the  exposition.  The  statements 
they  make  are  not  roseate  and  they  do 
not  appear  to  be  exaggerated.  There  is 
no  attempt  to  give  the  impression  that 
factories  will  be  running  full  blast  in  a 
few  weeks,  but  it   is  plain  the  men  who 


MILES    SMILES 

S.  A.  Miles,  veteran  manager  of 
the  N.  A.  C.  C.  shows,  is  chuckling 
over  the  success  which  is  attending 
the  New  York  exposition  this  year. 
He  was  confident  that  there  would 
be  a  satisfactory  attendance  but 
the  interest  on  the  part  of  the  pub- 
lic has  exceeded  his  expectations 
and  he  believes  a  substantial  num- 
ber of  actual  sales  will  result  from 
the  show. 


sell   the  factory  output  are   greatly  en- 
couraged over  the  outlook. 

They  are  unanimous  in  the  assertion 
that  the  business  which  the  show  is 
bringing  is  much  better  than  they  antici- 
pated. They  refuse  to  make  predictions 
as  to  production  schedules  for  1921  and 
they  do  not  expect  the  business  for  the 
year  to  equal  that  of  1920,  but  they  are 
confident  the  year  will  bring  a  normal 
trade. 
No  More  Overproduction 

It  is  safe  to  say  that  from  now  on 
there  will  be  no  over-production  of 
passenger  cars.  Factory  heads  are 
determined  to  produce  only  enough  to 
meet  the  actual  needs  of  dealers  and 
there  is  no  intention  of  renting  ware- 
houses to  store  cars  for  which  there  is 
no  immediate  demand.  One  company  re- 
ports that  it  already  has  on  hand  orders 
for  approximately  15  per  cent  of  the  cars 
it  expects  to  make  this  year. 

All  the  sales  managers  say  the 
majority  of  their  dealers  have  ceased  to 
shake  their  heads  in  discouragement  and 
that  they  are  vastly  more  hopeful  about 
a  satisfactory  spring  business  than  they 
were  even  a  fortnight  ago.  The  New 
York  show  has  proved  its  value  and  it 
probably  is  doing  more  to  aid  the  in- 
dustry than  any  exposition  previously 
held. 


Southern  Reserve  Sees 

Improvements  in  Outlook 

ATLANTA,  Jan.  10— Reports  received 
by  the  Federal  Reserve  Bank  of  Atlanta 
from  various  parts  of  the  sixth  district, 
which  comprises  nearly  all  of  the  South- 
eastern area,  indicate  an  improved  out- 
look for  the  beginning  of  the  new  year, 
and  portend  a  return  to  normalcy,  in  the 
opinion  of  M.  B.  Wellborn,  governor  of 
the  bank.  Business  and  industry  in 
general  throughout  the  Southeast 
ginning  to  resume  activity,  Wellborn 
stated. 

He    further    stated    that    he    believed 

business   was   becoming   gradually   mure 

rad  that  the  outlook  for  the  future 

I  a  return  to  normal  during  the 

tew  months. 


Factory  Executives 

■y 

Assume  Active  Roles 

Many  in  Attendance  at  Opening 

of  Show  to  Push  Business — 

Service  Men  Active 


NEW  YORK,  Jan.  10— Seldom  have 
there  been  so  many  factory  representa- 
tives at  a  show  as  are  here  this  year,  es- 
pecially for  the  opening.  It  is  significant 
of  the  trend  in  tile  industry  that  several 
service  managers  have  stationed  them- 
selves at  the  exhibits  of  their  companies 
to  answer  questions  and  see  that  nothing 
goes  wrong  with  the  cars  displayed.  En- 
gineering departments  also  are  well  rep- 
resented. The  salesmen  on  duty  are  in 
most  instances  under  the  watchful  eyes 
of  factory  sales  managers.  This  is  a 
business  show  and  the  men  from  the  fac- 
tories are  sticking  on  the  job.  They  have 
come  for  work  and  not  for  amusement. 
Here  are  some  of  the  factory  represen- 
tatives who  arrived  for  the  opening  of 
the  show: 

Hupmobile — Charles  D.  Hastings,  presi- 
dent; O.  C.  Hutchinson,  general  sales  mana- 
ger; Frederick  Dickinson,  advertising  mana- 
ger; C.  E.  Salisbury,  service  manager. 

Cole— President  J.  J.  Cole;  H.  R.  Hyman, 
adv.  rtising  manager. 

Nordyke-Marmon — President  W.  C.  Mar- 
mon;  H.  C.  Marmon.  vice-president;  F.  E. 
Moskovics,  vie. -president;  H.  H.  Brooks, 
assistant  sales  manager,  A.  J.  Rogers,  adver- 
tising manager. 

Jordan — President  E.  S.  Jordan;  R.  S.  Begg, 

i  ngineer;    Paul  Zens,   secretary;   W.   B. 

Riley,  sales  manager;   S.  R.  Thomas,  assistant 

chief  i  ngineer;  J.  H.  Kelley,  factory  manager; 

R.  A.  O'Reilly,  foreign  sales  manager. 

Packard — President  Alvan  Macauley;  J.  G. 
Vincent,  vice-president;  R.  E.  Chamberlain, 
assistant  general  manager;  H.  T.  Gardner, 
carriage  sales  manager. 

Franklin— President  H.  H.  Franklin;  G.  R. 
Taxada,   engineering  department. 

Oldsmobile — President  Edward  Ver  Linden; 
Leon  r.  German,  vice-president;  Charles  A. 
Tucker,  general  sales  manager;  Guy  A. 
Peasley,  assistant  sales  manager;  Thomas 
O'Brien,  manager  sales  promotion;  R.  K. 
Jack,  chief  engineer. 

Dort — President  J.  D.  Dort;  D.  M.  Averill. 
rice-president;  John  D.  Mansfield,  general 
Bales  manager;  H.  S.  Daniels,  advertising 
manager;  F.  A.  Petrie,  assistant  sales 
managi  r 

Velie — F.  E.  Bradfield.  vice-president  and 
manager;  H.  T.  Wheelock,  advertising  mana- 
ger;   L.  E.  McKie,  sales  representative. 

Columbia — President  J.  G.  Bayerline;  A.  T. 
O'Connor,    secretary-treasurer;    W.    L.    Daly, 
;er;  Charles   B,  Pelton,  supervisor 
C.  Gurney,  service  mana- 
ger; William  C.  Hunt,  advertising  manaj 

Auburn — President      M.      Kckhart;      A.      P. 
1    Tit;     J.     I.     Farley,     sales 
M.  Graffts,  chief  engineer;  A    i: 
Johnson,   assistant   sales   manager. 

Haynes — Gilbert  U.  Radoye.  director  of 
advertising  and  sales  promotion. 

Peerless — R.    J.     Schmum  sales 

manager;     W,     W.     Lewis,     assistant     sales 

i '      Sterling     Bailey,     advertising 

u      Mitchell,     louthern   repre- 

1 1  Ive. 

Dorrls— President  G.    P.    Dorris. 
(Continued  on  page  98) 
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LIVE  NOTES  OF  INTEREST  AT  NEW  YORK  SHOW 


T  WO  avenues  of  progress  are  open 
before  the  industry  according  to  a 
merchandising  expert  who  has  studied 
it.  First,  he  stated,  there  is  need  of 
greater  capitalization.  Too  many  fac- 
tories, he  declared  are  under-capital- 
ized. 

The  second  need,  he  asserted,  is  for 
real,  active,  studious,  working  sales 
managers  who  can  do  something  be- 
sides write  contracts  and  ship  cars. 
He  said  we  must  revise  the  industry 
in  this  important  point.  He  said  a 
company  which  he  represents  is  now 
looking  for  a  $25,000  sales  manager — 
and  hasn't  found  him  yet.  And  he 
added  that  men  like  Normal  A.  Haw- 
kins and  other  eminent  sales  execu- 
tives would  be  found  back  in  key 
positions  in  big  organizations  inside 
of  a  few  months. 


The  Holmes  Automobile  Co.,  Canton,  Ohio, 
is  producing  five  of  its  aircooled  cars  daily. 
It  has  cut  the  wages  of  its  employees  from 
5  to  10  per  cent.  Prices  are  guaranteed 
until   July   1. 


The  Kline  Car  Corp..  Richmond,  is  at  €0 
per  cent  production.  No  reduction  in  wages 
has  been  made.  Prices  are  guaranteed  until 
June    1. 


The  Saxon  company  expects  to  announce 
its  production  schedules  for  the  year  by 
February  1.  It  is  now  making  five  cars  a 
day.  When  the  factory  really  gets  into 
operation,  it  is  probable  a  wage  cut  of  20 
per  cent  will  be  made. 


The  plant  of  the  Kentucky  Wagon  Mfg. 
Co.  which  makes  the  Dixie  Flyer  is  prac- 
tically closed  and  no  wage  cuts  have  been 
made  as  yet.  Prices  have  been  guaranteed 
to   May    1. 


The  LaFayette  factory  at  Indianapolis  is 
said  to  be  producing  cars  at  the  usual  rate 
and  no  wage  reductions  have  been  made. 
The  company  has  not  guaranteed  prices  but 
expects  to  make  no  changes  in  the  near  future. 


General  Sales  Manager  J.  W.  Connor  of 
Pilot  said  contracts  had  been  signed  by 
him  for  half  of  the  anticipated  output  of 
2500  cars  for  the  year.  The  company  is 
making  a  higher  priced  model  than  ever  be- 
fore, a  five-passenger  touring  car,  and  is 
finding  sales  generally  satisfactory.  Slight 
wage  cuts  have  been  made  and  inefficient 
workmen  weeded  out.  H.  E.  Walker  has 
been  added  to  the  personnel  as  assistant 
sales   manager. 


|U|  AKERS  of  the  Stanley  steam  car 
expect  to  increase  prices  in  the 
mxt  few  months  unless  reductions  in 
parts  prices  and  materials  are  made. 
These  were  contemplated  when  reduc- 
tions wen-  made  recently  in  prices  but 
as  yet  they  have  not  been  realized, 
at  the  factory  are  to  be  reduced 
and  the  full  force  of  employees  i  ip1 
working  unless  the  employees  decide 
upon  a  short  work  week  at  present 
wages. 


A  J.[.<    i      r.J        !       rlnr         |  rpl'l^l'll  I  ,'lt  iveS      Sl'IlSC'l      .'I 

continuance  of  sales  resistance  until  possibly 
April     1.     and     in     the     Interval     until     then 


thought  several  manufacturers  might  be 
compelled  to  go  out  of  business.  Produc- 
tion at  Apperson  factory  was  strictly  on  a 
to-order  basis  and  would  not  be  increased 
until  it  was  evident  that  sales  resistance 
had  been  overcome.  WTages  were  lower, 
they  said. 


General  Sales  Manager  T.  L.  Marshall  of 
Stutz  said  his  company  would  be  in  a  posi- 
tion to  outline  production  after  the  New 
York  show.  The  show  should  be  a  big  factor, 
he  said,  in  showing  just  how  much  sales 
resistance  had  lessened.  Wages  at  the  Stutz 
factory,  and  in  fact  in  all  Indianapolis  fac- 
tories, was  practically  on  the  same  level  as 
formerly,  the  companies  having  found  it  im- 
possible to  maintain  efficiency  of  workmen 
at  lessened  wage. 

Cadillac  swung  into  production  Monday, 
but  no  information  could  be  secured  as  to  the 
production  schedule  or  the  number  of  men 
employed.  Prior  to  the  shutdown  for  the 
holidays.  Cadillac  was  building  on  a  schedule 
of  around  2000  cars  a  month  with  a  force  of 
more  than  2000.  It  is  known,  however,  that 
Cadillac  had  a  large  surplus,  and  unofficially 
it  is  stated  production  will  be  held  down  to 
about  25  cars  a  day  for  the  time  being. 

Packard  still  is  operating  about  50  per  cent 
of  its  force  with  a  production  schedule  around 
25  daily,  chiefly  the  new  single  Six. 


|U|  ANUFACTURERS  of  enclosed 
bodies,  say  their  business  has 
suffered  because  of  the  open  winter. 
In  one  cold  week  one  company  sold 
50  bodies  and  the  next  week  when  the 
weather  was  mild  again,  practically 
none  was  sold.  As  a  result  of  this 
condition,  dealers  are  cutting  prices  to 
unload  their  stock. 


Locomobile  and  Mercer,  the  Hare's  Motors 
cars,  are  being  produced  only  on  a  sales 
basis.  Wages  are  at  the  same  level  but 
factory  efficiency  has  been  increased.  No 
price    revisions    are   under   consideration. 


Sayers  &  Scoville  Co.,  maker  of  the  Sayers 
car,  finds  its  production  fairly  stable  owing 
to  its  specialization  in  cars  for  commercial 
purposes,  such  as  motorized  funeral  equip- 
ment, ambulances  and  work  requiring  special 
bodies.  Demand  for  this  work  is  setting  in 
very  strong  in  New  England  and  the  East 
generally.  Wages  are  on  practically  the 
same  level  as  previously  to  maintain  effi- 
ciency. No  hesitancy  would  be  exhibited  by 
the  company  -in  increasing  prices.  General 
Manager  Hess  said,  if  it  were  thought  neces- 
sary to  maintain  standards. 


The  Oakland  distributers  in  New  York 
report  the  best  pre-show  week  business  in 
their  history.  Prior  to  that  time,  sales  were 
practically  dead. 


The  Cole  company  expects  its  business  for 
the  first  half  of  1921  to  equal  the  last  half 
of  1920  and  that  the  second  six  months  of 
this  year  will  be  still  better.  Shipments  are 
being  made  only  to  fill  actual  orders.  Prices 
have  been  guaranteed  to  April  1.  No  action 
has    been    taken    as    yet    on    wage    reduction. 


The  Nordyke-Marmon  Co.  is  operating  on 
a  2Ti  per  cent  production  basis.  No  price 
changes    have    been    made    and    nothing    has 


been  done  in  cutting  wages.  H.  H.  Rice, 
sale.s  manager,  will  return  this  week  from 
a  six  weeks  tour  of  Europe  where  he  has 
been    establishing   agencies. 


QRDERS  in  the  past  ten  days  have 
brightened  appreciably,  representa- 
tives of  most  factories  declared,  many 
coming  in  the  nature  of  surprises.  A 
new  dealer  signed  by  the  American 
in  the  Minneapolis  district  has  ordered 
a  car-load  shipment  for  immediate  de- 
livery when  no  orders  had  been  ex- 
pected  from   him    before   spring. 


The  Jordan  company  Is  producing  at  the 
rate  of  35  per  cent  of  normal.  Business  in 
December  was  better  than  either  in  Novem- 
ber or  October  and  a  further  increase  is 
expected  this  month.  Slight  wage  reduc- 
tions have  been   made   in   the   factory. 


A  reduction  of  10  per  cent  has  been  made 
in  wages  paid  employees  in  the  Maxwell 
service   stations   in   the   Metropolitan   district. 


The  Dorris  Co.  expects  this  year  to  equal 
its  1920  production.  No  wage  reduction  has 
been  made  in  the  factory  because  it  is  the 
purpose  of  the  company  to  use  only  the 
highest  class  workmen  in  producing  its  cars 
The  price  of  the  car  has  been  guaranteed 
and  there  has  been  an  increase  of  practi- 
cally $200  in  the  price  to  the  consumer  by 
the  elimination  of  spare  parts  in  the  stand- 
ard equipment  although  this  has  been  in- 
vested by  the  company  in  superior  ma- 
terials. 


The  McFarlan  Motor  Co.  is  said  to  be  in 
full  production.  Prices  have  been  guaran- 
teed to  May  1.  There  has  been  no  readjust- 
ment as  yet   in   factory  wage   scale. 


The  estimated  production  of  the  Hatfield 
car  for  1921  is  from  500  to  600.  The  factory 
now  is  closed. 


Production  of  the  Pan-American  car  at 
present  is  at  low  ebb,  but  more  orders  are 
being  received.  Wages  have  been  reduced 
from  10  to  20  per  cent.  Prices  have  been 
guaranteed   to   July   1. 


The  price  guarantee  on  Noma  cars  prob- 
ably will  be  extended  from  March  1  to  July 
1.  Production  this  year  is  expected  to  reach 
300.  An  average  reduction  of  10  cents  an 
hour  in  wages  has  been  made  in  the  factory. 


r*  HARLES  A.  VERDIN,  eastern  rep- 
^  resentative  of  the  Hanson  com- 
pany, said  its  record  of  price  mainten- 
ance without  change  for  six  years  will 
not  be  sullied  now.  Sufficient  material 
is  on  hand  to  make  1500  cars,  he  said. 
Though  production  is  now  only  at  the 
rate  of  four  or  five  a  day  to  meet 
sales,  this  could  be  increased  imme- 
diately   to    capacity. 


Maxwell-Chalmers  dealers  have  been 
greatly  cheered  by  an  announcement  that 
the  reorganization  plan  which  provides  for 
a  consolidation  of  the  two  companies  has 
been  declared  effective  and  that  details  of 
the  proposed  new  management  probably  will 
be    announced    in    a   few   days. 
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|  PUBLIC  INTEREST  BRIGHTENS  BUSINESS  PROSPECT  \ 


W.  E.  Metzger.  vice-president  of  Columbia 
Motors  and  a  director  of  the  National  Auto- 
mobile Chamber  of  Commerce,  reports  there 
has  been  a  very  marked  improvement  in  the 
feeling  of  Detroit  manufacturers  in  the  past 
fortnight.  They  expect  a  steady  increase  in 
business  from  now  on.  but  they  have  no 
idea  that  the  upward  trend  will  be  rapid. 
In  Aletzger's  opinion,  the  used  car  problem 
is  one  of  the  most  serious  which  confronts 
the  industry  at  this  time,  and  he  believes 
that  ail  dealers  would  do  well  to  follow  the 
example  of  those  in  Detroit  and  clean  out 
their  used  cars  regardless  of  their  losses,  so 
that  the  decks  can  be  cleared  for  new  busi- 
ness. 

The  Oldsmobile  plant  is  producing  35  cars 
a  day.  A  reduced  factory  force  is  working 
at  a  nine  hour  schedule.  Wages  were  re- 
duced two  weeks  ago. 


H.  G.  Wilson,  Detroit  distributer  for  the 
Auburn  line,  last  week  drove  25  cars  away 
from  the  factory. 


The  new  Navarre  six  cylinder  model  is  on 
display  at  the  show.  Prices  for  it  have 
not  been   announced  yet. 


\A/  ILLIAM  SMALL  CO..  manufac- 
turer of  the  Monroe,  received 
orders  for  IS  cars  last  week  from 
Indianapolis  purchasers.  The  parts 
department  of  the  company  has  been 
kept  in  continuous  operation.  The 
outlook  for  the  future  is  so  encourag- 
ing it  is  hoped  that  it  will  be  possible 
to  lift  the  receivership  in  the  near 
future. 


The  Dort  factory  is  practically  dead  in 
production  at  present  because  it  Is  changing 
over  from  its  old  to  its  new  models  'which 
are  being  shown  here  for  the  first  time.  It 
already  has  received  a  substantial  number 
of  orders  for  these  cars  and  they  will  be 
placed  on  the  market  Jan.  20.  When  the 
factory  gets  into  operation,  wage  readjust- 
ment   will    be   made. 


U.  E.  Olds,  president  of  the  Reo  Motor 
Car  <'"..  is  a  sane  optimist  regarding  the 
Future.  He  feels  that  his  company  is  pro- 
ducing cars  at  a  rate  as  nearly  normal  as 
any     |  it-     concern,     and     he    ex- 

pects a  steady  Improvement  In  business, 
although  he  '!<>■  not  loos  for  any  sudden 
jump.  As  a  matter  of  fact,  he  believes  a 
normal  spring  business  will  develop  after 
the  show,  inn  In-  has  no  expectation  that  it 
will  hi-  abnormal  as  it  was  last  spring,  nor 
he  think  the  1921  sales  will  be  as  large 
as  thoi  i  ■  ''       i  '  pectal  tons   regard- 

ing  the   futun  d    upon   his  own   ob- 

■  i    i  he   views  of  his  distributers. 


Pat    Emerson     a  ma  nagi  i    "i 

Reo.  who  is  in  charge  "f  sales  "f  the  ' 

world    looks    a     lot 
than  it  <li'l  two  or  three  « 
of  his  assertion  he  tells  of  Henry  Adams,  his 
dealer  at    Fo  torla,   Ohio,    who   is  drivm      I 

ry    this   week. 

Ii    i  ■    opli   on,  marked  tin-  da 

hours     for    tin-     industry,      T! mmerclal 

esa  has  been 
good  all  through  tii.-  period  ,,f  depression, 
however,    and    tin     factory    is    running    full 


LJI'PP  Motor  Car  Corp..  which  has 
been  on  a  schedule  of  35  cars  a 
day  since  Dec.  1.  now  is  building  50 
cars  with  a  slight  increase  in  the  work- 
ing force,  and  will  continue  that  sched- 
ule throughout  this  month.  Good 
reports  on  prospects  are  being  received 
from  Hupp  dealers,  justifying  the  15 
per  day  increase  in  the  present  produc- 
tion schedule.  Hupp  has  about  800 
men  working. 


blast,  giving  employment  to  5000  men. 
Emerson  has  sold  cars  right  along  but  he 
says  the  secret  of  his  success  has  been  hard 
work  and  constant  plugging  with  not  enough 
hours  in  the  day  to  do  all  he  has  wanted 
to   accomplish. 


The  plant  of  the  Elgin  Motor  Car  Co.  is 
running  at  about  65%  of  capacity,  thanks  to 
a  very  large  export  order  given  by  Gaston, 
Williams  &  Wigmore.  Its  own  export  busi- 
ness is  holding  up  remarkably  well  and 
representatives  of  the  company  at  the  show 
say  that  they  have  had  many  inquiries  from 
exporters  who  ship  cars  to  Sweden,  Denmark, 
England   and  India. 


The  drill  department  of  the  Clark  Equip- 
ment Co.  is  working  full  time,  while  every 
department  is  operating  to  some  extent  on 
a  four-day  a  week  basis.  Taken  altogether, 
the  entire  plant  is  working  about  One-half 
normal  capacity,  according  to  E.  W.  Clark, 
advertising    manager    of    the    concern. 

Wages  are  controlled  by  the  workmen  and 
have  not  been  reduced.  Questioned  as  to 
whether  a  cut  was  likely.  Clark  said  that 
future  conditions  would  naturally  govern,  but 
expressed  confidence  that  having  raised  wages 
in  the  plant,  employees  would  reduce  them 
again  when  conditions  and  necessity  war- 
runt,  -ii   a   cut. 


Continental  Motors  officials  are  meeting 
this  afternoon  to  discuss  production  plans, 
and  from  the  meeting  information  was  given 
out  that  2500  men  would  be  put  to  work  to- 
morrow in  the  Detroit  plant. 


Paige,  which  began  taking  on  men  last 
week  preparatory  to  getting  into  pi  oduct  ion. 
hail  between  800  and  1000  men  working,  with 
a  production  schedule  of  25  cars  a  day. 
Orders  mi  the-  books  and  reports  from  deal- 
ers,  according  to  production  officials,  justify 
announcement  of  a  schedule  increase  of  10 
cars  a  day  next  week,  with  a  complete  in- 
crease  in  working  force,  ami  two  weeks  from 
todaj    thl     Si  h.ilule    will    he    incn  as,  ,i    to    IS   a 

day. 


Qi     PI  'N'T   is  making    two  and   three 

ears  a   day  at   ih.    ,,,  ,•.    Moore,    Pa., 

plant   a  nd  Is  n  ad]    to  go  ahi  ad  at  full 

■  i  i    aa    soon    as    condition!     require 

B    !■    'in    Pont,    president   of   the   com- 

pa  " :<  .    has    taken    lie  i      i :  ■ 

hip  ei    in.-  company    undei    in 
i  .in   I..,    : he  ' inn-  i"  i"       *     M     Han 
former    genera]    managei      having    re- 

Wagi      an     lo    ei    :  ■ orm 

i  mi    ]  iin  i    i ifflcli  in  >    i     at  a    high 
point 


Liberty  Motor  Car  Co.  will  resume  next 
Monday  with  several  hundred  on  a  schedule 
that  will  approximate  around  375  cars  a 
month.  Liberty  reports  splendid  information 
from  the  dealers'  field  in  the  last  two  weeks, 
and  officials  at  the  plant  feel  confident  that 
the  production  schedule  will  be  increased 
steadily  until  late  spring,  when  it  is  believed 
the  factory  will  be  on  a  basis  of  pre-war 
normal  conditions.  Liberty,  while  the  plant 
has  not  been  down  completely,  practically  has 
been  producing  no  cars  for  some  time,  and 
the  plant's  resumption  next  Monday  will  per- 
mit of  increased  operations  by  the  Motor 
Products  Corp..  Timken-Detroit  Axle  Co.,  the 
Michigan  Stamping  &  Tool  Co.  and  other 
parts   makers  affected   by  the   Liberty  reces- 


Scripps-Booth  is  operating  with  about  250 
men  building  closed  cars,  chiefly  on  a  sched- 
ule of  a  bout  20  per  cent  of  the  normal  con- 
ditions, or  approximately  250  cars  a  month. 
This  schedule  will  be  increased  to  25  per 
cent  later  this  month,  and  by  Feb.  1  it  is 
hoped  to  have  the  factory  running  on  a  50 
per  cent  basis,  with  a  full  production  sched- 
ule March  1.  Scripps  dealers,  according  to 
Pres.  Sarver,  feel  that  the  bottom  has  been 
reached,  and  they  are  now  moving  upward 
with  prospects  for  gradual  steady  improve- 
ment in  demand.  The  actual  orders  on  hand 
and  the  reports  on  prospects  from  dealers 
are  the  basis  on  which  the  present  production 
schedules  have  been  outlined,  and  orders  to 
parts  makers  in  line  with  the  schedules  fixed 
have  been  sent  out. 


Both  Maxwell  and  Chalmers  plants  began 
building  cars  today  on  a  schedule  of  25  of 
each  type  of  car  in  each  plant  daily.  About 
375  men  are  at  work  in  the  Maxwell-Chalm- 
ers plants.  It  is  the  plan  of  the  officials  to 
increase  this  schedule  beginning  Feb.  1. 


gTUDEBAKER  opened  its  second 
unit  in  Detroit  Monday  simultane- 
ously with  the  opening  of  the  factory 
at  South  Bend.  With  full  resumption 
today.  Studebaker  starts  a  schedule  of 
fin  cars  in  South  Bend  and  Detroit 
about  linn  men  returning  to  work  at 
the  Studebaker  Detroit  plants  today, 
which  added  to  the  400  who  returned 
in  work  in  plant  a  last  Monday  i_'ives 
a  force  of  1500. 


Oakland  Motor  Car  Co.,  which  had  planned 
to  reach  a  production  of  100  cars  a  day,  slill  is 
behind  that  schedule,  according  to  W  II 
Maston.  assistant  general  manager,  who  de- 
clined to  say  exactly  what  the  daily  output  is. 
lie  intimated,  however,  it  was  around  7:.  ears 
a  iia'.  and  said  i  he  factoi  y  wis  employing 
about   :;:;'  .    pi  r  .  ent    of  the   regular   woi  king 

Inn  •  'I'll.         .,     .  ent      output,      Muslim      said. 

would  he  maintained  until  the  demand  justi- 
fied an   increase. 

Bulck  ii  in, i.  ,i  ,,,,,,1,,.  i,,lM  today  and  will 
build   about     160  cars  daily   until   the  demand 

-II       I   hi  '     in    iln'e 

i  'h,  vroli  t.    'a  hli  i,    i  ei  umed    product  Ion    last 

Week.     Ili.W     |S     "I"    'n  I  I' n     n         ■    In   dull       " 

a  day. 
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T»      11-        TVT~*    n^f^ff^rl  Out  of  fifty-two  representative  exhibit-      Trailer    AsSOciatioil 

PllbllC    INot    UeteireCl  ors  only   three  the   Giant   Gnp   Co.,   the       -1     " 

u     \y  •  „  c;i,,.im..    Sun  Co-  and  the  Biflex  Produ,cts  Co;         Makes  Year's  rlans 

DV    X  Flee    SltliailOll      announeed  their  factories  as  working  at 

full  capacity  production.     But  the  num- 
,     _         ,,        n  ber  of  companies  whose  present  produc-      t     jj     ]Tertig  Again  Chosen  Presi- 

Absence  of  Stock  Cars  May  Lause     tion  is  down  to  thirty)  forty  or  fifty  per     •••  »      °  d  D 

Heavy  Spring  Demand—  cent  stated  the  probability  and  in  some       dent— Initiation  t  ees  ana  uues 

neav>   opini,,  cases  the  certainty  that  their  factories  Doubled— Favor   Show 

Parts  Keduced  wou]d  be  working  to   full  capacity  by 

March  of  the  present  year.  NEW  YORK,  Jan.   10 — Two  new  offi- 

(Continued  from  page  86)  cers  and  members  0f  the  executive  com- 

closelv  in  an  attempt  to  meet  the  demand      Wages  on  Lower  Basis  ^^  ^  elected  by  the  Trailer  M 

at  all  times  with  instant  deliveries.  The  question  of  wages  is  uppermost  m      facturers'  Association  of  America,  at  the 

Manufacturers  of  essential  parts  here      the  minds  of  nearly  all  the  manufactur-      annuai  meeting,  Jan.   6  in  the  offices  of 
for   the    exposition     are    somewhat   per-      ers.     Factories  which  are  operated  on  a      the  Association,  Grand  Central  Palace, 
turned   over   their  'inability  to   get   esti-      production   basis   of  even   20  or   2o   per  j    H    Fertig)  0f  Newark,  N.  Y.,  presi- 

mates  of  car  production  schedules.  They  cent,  already  have  reduced  the  pay  of  dent>  and  H  C.  Fruehauf,  of  Detroit, 
that  thus  far  manufacturers  of  com-  their  workers  from  5  to  20  per  cent.  In  firgt  vice-president,  were  re-elected.  Max 
nlete  vehicles  have  been  unable  to  give  nearly  every  case,  these  cuts  have  been  Herrmann)  0f  Beloit,  Wis,  was  elected 
them  anv  idea  of  the  number  of  cars  accepted  willingly  and  the  men  at  work  second  vice-president  to  succeed  C.  H. 
thev  will  purchase  For  that  reason  the  have  shown  much  greater  efficiency  thar  Martin,  of  Springfield,  Mass,  and  Henry 
Darts    men    have    been    unable    to    make      thev  did  at  higher  wages.  M.  Wood,  of  Cincinnati,  was  elected  sec- 

contracts  for  supplies  of  raw  materials  It  is  apparent  that  the  factory  hands       retary-treasurer  to  succeed   J.  C.  Ende- 

But  thev  are  hopeful  of  getting  some  realize  that  their  pay  must  be  scaled  brQckj  of  Cincinnati.  Herrmann  and 
figures  which  will  be  helpful  within  the  down  along  with  the  cost  of  living  to  Wood  were  also  eiected  to  serve  on  the 
next    two    or    three    weeks.      They    are      them.     Most  operators  of  factories  which      executive  committee. 

agreed    however     that    the   general    tone      have  not  yet  resumed  production  say  that  An    amendment    to    the    by-laws    was 

of  the  market  is 'better  and  say  that  some  when  their  plants  reopen,  there  will  be  adopted  doubling  the  initiation  fee  and 
orders  are  being  placed.  Most  of  the  wage  cuts.  There  are  a  few  notable  ex-  annual  dues.  A  code  of  ethics  in  trade 
narts  factories  which  have  been  down  ceptions  to  this  rule,  notably  Franklin  practiCes  was  also  adopted  as  an  amend- 
have  reopened  on  a  much  reduced  sched-  and  Columbia  which  say  they  will  not  ment;  as  a  preVentive  against  the  creep- 
ule  or  are  preparing  to  do  so.  cut   factory   wage    schedules    until    they      ing  into  the  industry  of  any  objectionable 

The  downward  trend  of  prices   in  the      are  forced  to  do  so.  methods  that  might  lead  to  lack  of  har- 

narts  field   is  more  marked  than   in  the  The  same  stand  is  taken  by  a  few  other      mony  within  the  organization. 

Lsseno-er  car  end  and  numerous  reduc-      car  makers  whose  plants  are  located  in  The   patents   committee   was   enlarged 

tions  have  been  announced.  small  towns  or  who  produce  high  quality      by  appointment  of  W.  E.  Ferris,  of  Cleve- 

Of  fiftv-two  representative  accessory  ears  wliich  they  say  they  cannot  attord  land>  and  j  S.  Byrum,  of  Troy,  O,  to 
exhibitors  thirty-seven,  including  some  to  entrust  to  any  but  the  most  skilled  gerve  with  c.  H  Martin,  of  Springfield; 
of  the  larger  companies,  stated  that  they      workmen.  J.   W.    Menhall,  of   Edgerton,   Wis,   and 

had    not    made    any    reduction    in    their  While    wage    cuts    have    not    been    so      Max  Herrmann>  0f  Beloit,  Wis.  The  com- 

nrices      Of  the  remaining  fifteen,  twelve       general  in  garages  and  service  stations,       mittee  was  instructed  to  make   a   study 
pvhibi'tors  announced  reduction  in  prices      the  downward  tendency  is  apparent  also      of  the  patent  situation  and  strive  to  find 
* Tiiows-  in   this  field  and  several  instances  have       gome    plan    whereby    litigation    between 

been  reported  of  reductions.     Here  also      members   may  be  avoided,   thereby   pro- 
10  40       percent  there  are  reports  of  greater  efficiency  and      moting  harmony  and  conserving  energies 
?'■   h°tMfSa"&  Foundry                                        as  much  work  is  being  turned  out  by  a      and  resources  0f  members  which  can  bet- 
Co    .   . "' 20             "                reduced  force.  ter  be  expended  in  developing  the  manu- 

Prestolite  Co 20-22  .     ...  oitllaH„n  RPmains  facture  and  sale  of  trailers. 

wm.  Cramp  4  Sons..        20  «  Credit  Situation  Remains  ^     standardization     committee     was 

u.  S.  E.  Corp  40  Both  manufacturers  and  dealers  report      contjnued,  with  instructions  to  pursue  its 

Luthy  storage  Battery       ^  u  ]M]e  actuai  change  as  yet  in  the  crediV      mvestigat'ions    and    make    recommenda- 

coCn0soiidated  "utilities  situation.     They  are  hopeful  however  of      tiong  tQ  the  next  members'  meeting  for 

Corp 20-25  easier  money  conditions  in   the  near  iu-      standardization     of     trailer     axles     and 

Breeze   Metal   Hose  <*•  „  ture  and  appear  little  concerned  over  the      trailer  hitches. 

Mfa-    Co a'Y  possibility  of  financing  the  business  they  ^  number  of  members  expressed  a  de- 

WtelrayrdCot0ra9e.  20  "  expect    to    get.      Manufacturers    whose      gire  to  participate  in  a  national  outdoor 

Doehler    Die    Casting  plants   are  located   in  the   south   do  not      exriibition    and    demonstration    of    motor 

Co 15  expect    any    great    improvement    in    the      truckg)    trailers,    and    material    handling 

Superior    Lamp    Mfg.       ^  u  industrial  conditions  there  until  the  next      macninerv    ;n    event   that   plans   for   the 

Gemco  Mfg    Co'   '. '.  15  "  crop  is  harvested.     They   say  that  there      promotion  of  such  an  event  begin  to  take 

is  no  real   shortage  of  money,  but  that      shape  in  the  motor  vehicle  industry. 

The    remaining    three    exhibitors    had      cotton,  rice  and  sugar  growers  who  have  

In.     remaining    ™  suffered  from  the  slump  in  the  value  of 

,10Thenfe  figures  show  ?"a    a  reduction  ii       their    products    feel    poor    whether   they  FRANKLIN  STOCKS  CLEARED 

pr£  8hafiSgbegSun      This   is   particularly      actually  are  or  ^^""tSSSS  SYRACUSE,  Jan.  10-A  letter  sent  to 

rue    in    the   case   of   concerns   manufac-      prevai     m    the   other   great   agricultural  fey  the  H    H    Franklin  Mfg 

turing  castings,  etc,  rather  than  assem-      districts  «f  the  country.  ^^  ^  ml  ^  ld       d 

bled  jobs,  but  the  twelve  price  reductions  Taken  al in  ^J*»**?%£j£      shipped  iast  month  as  compared  with  826 

out  of  fifty-two  is  probably  not  represen-  New  J  «**?™0 '  ™  "n'ere hopeful  in  December,  1919.  Finished  cars  on 
tative  of  general  conditions,  a  much  turei »  "^  ""J™  £5£iT  MtaaSied  hand  at  the  factory  on  Sept.  1  numbered 
larger     percentage    of    reduction     bemg      that  tte.P>U»£"dd  di< play n  '««*»  544  but  none  were  on  hand  Jan.  1.     The 

probable  in  the  near  future.  and  senou urn terest    n   motor  cars  and  ^  December  was  at  the  rate 

As  regards  present  factory  production       they   have    not    been   „i s  ,,»,  o.nt eo  l  ^.^  ^  aymge  {qt 

reater  number  of  exhibitors  stated      attendance  ,s  fully  as    a *J***™^      «,   u>n   months  ending   Aug.   1   was   39. 

,  heir  production  to  be  anywhere  from  ten  pected  and  there  u  BPP™J ™  f  h  R  ts  to  the  factory  show  that  dealers 
per  cent  up  to  fifty  per  cent  of  capacity;      de.erm.nat.on   to  buy  car ,  e  <h«  ^  ^      areP  not    gtocking    cars    but   are    selling 

i    3  p«  r  cent  would  be  a  fair  average      near  future  or  as  soon  as  spring  *eatner  ^  ^^  ^  ^  ^  received 

figure   for   all  the  exhibitors  questioned.      comes. 


January  13,  1921 


Rubber  Association 
to  Widen  Activities 

Directors  to  Act  on  Proposed  Ex- 
port Department — Dunn  New 
President 

NEW  YORK,  Jan.  11— Harry  T.  Dunn, 
president  of  the  Fisk  Rubber  Co.,  was 
elected  president  of  the  Rubber  Asso- 
ciation of  America  at  the  annual  meet- 
ing of  the  directors  here.  He  succeeds 
Homer  E.  Sawyer  of  the  U.  S.  Rubber 
Co.,  who  has  served  two  terms.  The 
other  officers  chosen  were:  First  Vice- 
President,  F.  A.  Seiberling,  president  of 
the  Goodyear  Tire  &  Rubber  Co. ;  second 
vice-president,  Horace  DeLisser,  chair- 
man of  the  board  of  the  Ajax  Rubber 
Co.;  secretary  and  general  manager,  A. 
L.  Viles;  treasurer,  William  C.  Cox. 
Prior  to  the  meeting  of  the  directors  the 
organization  elected  five  directors  who 
were:  Seiberling,  Dunn,  DeLisser,  Wil- 
liam O'Neill,  vice-president  of  the  Gen- 
eral Tire  &  Rubber  Co.,  and  F.  R. 
Henderson,  president  of  F.  R.  Henderson 
Rubber  Co.,  dealers  in  crude  rubber. 

The  association  referred  to  the  direc- 
tors the  power  to  act  on  the  recommen- 
dation of  the  general  manager  that  an 
export  department  and  a  publicity  de- 
partment should  be  added  to  the  activities 
of  the  association.  This  question  will  be 
considered  by  the  directors  at  the  meet- 
ing on  Jan.  18,  but  it  is  not  probable 
final  action  will  be  taken  at  that  time. 
In  his  report  Viles  said: 

"We  believe  that  sufficient  experience 
has  been  had  with  the  potential  advan- 
tage in  Association  work  to  prove  the 
wisdom  of  attempting  to  cover  the  field 
more  comprehensively  and  efficiently,  and 
that  our  organization  and  activities 
should  be  extended  to  a  degree  which  will 
make  the  Association  a  more  efficient  and 
competent  piece  of  commercial  ma- 
chinery. 

Educational  Work  Important 

"If  the  export  department  is  estab- 
lished, as  it  undoubtedly  will  be,  it  will 
help  to  solve  problems  in  connection  with 
the  tire  industry  in  foreign  markets, 
notable  among  which  will  be  educational 
work  in  the  interest  of  the  straight  side 
type  of  tire  equipment  as  contrasted 
with  the  clincher  type  which  is  being 
vigorously  promoted  by  the  manufac- 
turers in  Europe.  The  publicity  or  edu- 
cational department  will  devote  its 
efforts  to  the  preparation  and  dissemi- 
nation of  the  right  kind  of  publicity  con- 
cerning the  rubber  industry  in   general." 

Another  proposal  made  by  Viles  was 
that  the  subject  of  cost  accounting  be 
turned  over  to  an  accounting  committee 
and  a  department  organized  in  charge 
of  an  assistant  experienced  in  stock  ac- 
counting work  for  industrial  grou 
is  believed  this  will  be  of  great  value. 

The  general  manager  paid  tribute  to 
the  work  of  the  industrial  relations 
executive  committee  and  proposed  that  it 
be  made  a  department  of  the  association 
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in  charge  of  an  assistant  who  would  de- 
vote most  of  his  attention  to  the  prepa- 
ration of  accurate  and  timely  information 
concerning  employment  conditions  in 
various  parts  of  the  country.  He  also 
urged  that  additional  help  be  provided 
to  promote  broader  work  along  research 
and  statistical  lines. 

The  annual  dinner  of  the  association 
was  held  last  night  in  the  grand  ball- 
room of  the  Waldorf  Astoria  and 
approximately  875  representatives  of  all 
branches  of  the  industry  were  present. 
The  attendance  was  considered  remark- 
able in  view  of  the  industrial  conditions 
which  now  prevail.  Homer  E.  Sawyer, 
the  retiring  president,  presided  as  toast- 
master,  and  the  speakers  were  P.  E. 
Blondin,  Postmaster  General  of  Canada; 
Representative  Simeon  D.  Fess  of  Ohio 
and  Rev.  Nehemiah  Boynton.  The  din- 
ner committee  was  composed  of  Horace 
DeLisser,  A.  W.  Warren  and  C.  W.  Mc- 
Laughlin. 
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A.  B.  Jones  Resigns 

Goodrich  Committee 

AKRON,  Jan.  10— Alfred  B.  Jones, 
vice-president  and  director  of  plant  ad- 
ministration of  the  B.  F.  Goodrich  Co. 
has  resigned  from  the  executive  commit- 
tee, the  governing  body  of  the  company 
composed  of  acting  vice-presidents.  The 
resignation  became  effective  Jan.  8 
Jones'  only  comment  upon  the  report  cur- 
rent among  Goodrich  officials  that  his 
resignation  as  vice-president  would  be 
acted  upon  at  the  next  meeting  of  direct- 
ors, was  to  the  effect  that  he  still  was  an 
officer  of  the  Goodrich  company. 

Jones  returned  Monday,  Jan.  3,  from  a 
six  months'  European  tour  during  which 
he  made  an  exhaustive  survey  of  business 
conditions  in  many  foreign  countries. 
During  his  absence  several  changes  in 
personnel  in  the  engineering  and  admin- 
istration departments  of  the  Goodrich 
company  were  made,  George  W.  Perks 
resigning  as  director  of  engineering,  to 
be  succeeded  by  S.  B.  Robertson. 

Jones  formerly  was  connected  with  the 
Diamond  Rubber  Co.  and  joined  Goodrich 
upon  consolidation  of  the  two  companies 
in  1902.  He  was  elected  vice-president 
two  years  ago.  During  the  war  Jones 
gained  a  leave  of  absence  and  served 
abroad  for  nearly  a  year  as  American 
Red  Cross  commissioner  in  France. 


BIDDLE  ASSETS  $172,063 
NEW  YORK,  Jan.  11— Schedules  in 
bankruptcy  filed  by  the  Biddle  Motor  Car 
Co.,  Inc.,  show  assets  of  $172,063  and 
liabilities  of  $333,563.  Among  the  credi- 
tors are  the  United  States,  sales  tax  on 
automobiles  and  parts,  $4,672;  Forbes- 
Perkins  Co.,  Boston,  $22,000,  and  W.  II 
Lippincott,  $12,338.  Main  items  among 
the  assets  are  stock,  $149,719;  accounts, 
$21,312,  and  notes,  $750. 


ROLLS  STARTS  PRODUCTION 

SPRINGFIELD,  MASS.,  Jan.  7— The 
American  works  of  the  Rolls-Royce  com- 
pany has  reopened  here  on  a  full  produc- 
tion schedule.  About  600  workers  are 
employed  and  more  will  be  added, 


Truck  Sales  Heads 
Confer  on  Problems 

Gradual    Improvement    in    Busi- 
ness   Continues — Used    Trucks 
Prove  Stumbling  Block 

NEW  YORK,  Jan.  12— Directors  of 
the  National  Motor  Truck  Sales  Man- 
agers' Association  met  here  to-day  to 
consider  some  of  the  more  important 
problems  confronting  their  branch  of  the 
industry.  The  session  was  a  continua- 
tion of  an  earlier  one  held  last  Friday. 
The  sales  managers  think  there  has  been 
some  stimulation  in  sales  and  they  ex- 
pect a  gradual  improvement  in  business. 
Some  of  them  assert  that  the  gain  will 
be  more  pronounced  than  in  the  pas- 
senger car  field.  Among  the  companies 
which  report  somewhat  better  trade  are 
Federal,  Sterling,  Selden,  Packard  and 
Republic. 

The  accumulation  of  used  vehicles  on 
the  market  is  one  of  the  greatest  stum- 
bling blocks  in  the  way  of  renewed  ac- 
tivity in  the  truck  market.  One  of  the 
main  subjects  considered  by  the  sales- 
managers  at  the  meetings  here  has  been 
the  perfection  of  some  practical  plan  for 
meeting  this  situation.  They  are  ap- 
proaching the  subject  cautiously,  how- 
ever, and  are  not  disposed  to  make  any 
announcement  of  what  they  propose  to 
do  until  they  are  convinced  the  proposal 
will  be  workable  and  will  result  in  clear- 
ing dealers  floors  of  used  trucks.  It 
can  be  said  that  conferences  have  been 
held  here  with  representatives  of  the 
larger  finance  companies  whose  co-op- 
eration has   been   marked. 

The  sales  managers  also  are  perfecting 
plans  for  bringing  about  a  closer  rela- 
tionship between  the  manufacturers  and 
the  distributers.  It  is  felt  they  have 
been  working  in  the  past  at  cross  pur- 
poses and  that  this  evil  should  be  elimi- 
nated. The  manufacturers  are  eager  to. 
do  everything  in  their  power  to  aid  their 
dealers.  They  are  striving  to  eradicate 
so  far  as  possible  the  ills  resulting  from 
the  sale  of  trucks  to  anyone  who  can  be 
di-agged  in  to  the  sales  room  regardless 
of  whether  he  is  in  a  position  to  pay  for 
the  vehicle  or  whether  he  has  any  real 
need  for  it. 

Would  Organize  Dealers 

Secretary  Babney  of  the   Association, 

is  co-operating  with  the  National  Auto- 
mobile Dealers'  Association  in  an  at- 
tempt to  enlist  a  much  larger  represen- 
tation of  truck  dealers  in  the  latter  or- 
ganization. He  believes  that  if  there 
were  a  truck  division  in  the  N.  A.  D.  A. 
an  opportunity  would  be  presented  for 
the  discussion  and  solution  of  problems 
common  to  all  truck  distributers. 

The  sales  managers  are  considerably 
perturbed  over  the  announcement  that 
the  Slough  Trading  Co.  of  London  pro- 
posed to  sell  in  this  country  4000  motor 
trucks  made  by  American  companies  but 
left  in  England  by  the  American  Expedi 
t  ionarj   Fori  e 
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Fuel  Exports  Ban 

Favored  in  Senate 

Members     From     Agricultural 

States  Fear  Shortage  for  Farms 

— Want  Lower  Prices 

WASHINGTON,  Jan.  7  —  Senators 
from  agricultural  States,  particularly 
where  motorized  equipment  is  used  ex- 
tensively, have  announced  their  inten- 
tion to  support  the  McKellar  bill,  which 
would  prohibit  exports  of  petroleum  to 
countries  declining  to  permit  American 
oil  producers  to  own  or  acquire  oil  lands. 
Senator  Gronna  of  North  Dakota  ad- 
vised the  Senate  that  restrictions  must 
be  placed  on  exports  of  gasoline  because 
it  is  impossible  for  farmers  to  operate 
tractors  and  other  essential  automotive 
farm  equipment  because  of  the  high 
prices  of  fuel. 

In  advocating  the  McKellar  measure, 
Senator  Gronna  declared  that  "the  cost 
of  gasoline  affects  not  only  the  farmer 
but  it  affects  the  manufacturer  of  trac- 
tors." He  pointed  out  that  unless  gas- 
oline prices  drop,  farmers  in  North  Da- 
kota and  other  neighboring  States  would 
be  compelled  to  use  horses  or  mules  to 
operate  their  farms.  Senator  McKellar 
stated  that  Great  Britain  is  getting  more 
than  50  per  cent  of  the  oil  supply  from 
this  country  and  at  the  same  time  ac- 
quiring vast  oil  fields. 

The  bill,  Senator  McKellar  told  Auto- 
motive Industries,  was  not  inspired  by 
the  resolutions  of  the  American  Petro- 
leum Institute  which  convened  here  in 
November.  The  Senator  claimed  that  it 
was  based  on  his  personal  studies  and 
was  not  sponsored  by  American  produc- 
ers. He  favors  reciprocal  agreements  on 
oil.  It  was  his  inquiry  into  England's 
failure  to  pay  past-due  interest  on  loans 
that  led  to  this  legislation,  he  said.  The 
drastic  measure  was  provoked  by  pay- 
ment of  vast  sums  for  oil  fields  and 
neglect  to  retire  the  debt  to  America. 
The  bill  is  now  in  committee. 


British  Dealers  Hit         • 

By  Higher  Plate  Tax 

LONDON,  Dec.  14  (Special  Corre- 
spondence)— One  of  the  most  objection- 
able terms  in  the  Ministry  of  Trans- 
port's Bill  now  before  the  Lower  House 
of  the  legislature  is  the  raising  of  the 
trade  license  tax  from  about  $16  to  $50 
a  number  plate.  At  first  the  rate  was 
to  be  $75  per  plate  but  this  has  been  re- 
duced to  $50  as  a  sort  of  compromise 
with  the  trade.  Even  at  the  amended 
rate  the  tax  will  press  heavily  on 
dealers  as  well  as  manufacturers,  be- 
cause it  is  not  a  case  of  one  plate  being 
required,  but  as  many  plates  at  the  same 
rate  as  the  dealer  or  maker  finds  neces- 
sary for  his  business. 

Ford  dealers  are  expected  to  be  worse 
hit  by  this  revised  tax,  because  all  Fords 
are  invoiced  ex-factory  at  Manchester, 
where  the  dealers  largely  receive  them 
and  deliver  them  by  road. 


CONGRESS  ESTABLISHES 
CARS  AS  NECESSITIES 

WASHINGTON,  Jan.  10— Essen- 
tiality of  the  passenger  car  is 
again  established.  Congressman 
James  Mann  of  Illinois,  leader  of 
the  majority  of  the  House  of  Rep- 
resentatives testified  to  this  fact  so 
convincingly  that  opposition  to  ap- 
propriations for  automobiles  for  de- 
partmental use,  faded.  "The  auto- 
mobile," says  the  Congressional 
chief,  "is  as  much  a  necessity  to- 
day for  convenience  and  transac- 
tion of  business  as  the  street  car 
is  in  a  big  city." 

Congressman  Mann  called  atten- 
tion of  the  House  to  the  existence 
of  a  law  which  was  enacted  at  a 
time  when  farmers  were  disposed 
to  fight  Government  encourage- 
ment of  automobiles  because  of  the 
effect  on  horses.  No  money  can 
be  expended  for  automobiles  with- 
out the  express  authorization  of 
Congress.  The  Illinois  legislator 
believes  that  the  law  should  be 
revoked  since  the  farmers  own 
more  automobiles  than  any  other 
class. 


Appropriation  Limits 

Aeronautic  Research 

WASHINGTON,  Jan.  10— Aeronau- 
tical research  will  be  restricted  this 
year  because  of  reduced  appropriations 
passed  by  the  House  for  the  maintain- 
ance  and  operation  of  the  National  Ad- 
visory Committee  for  Aeronautics.  A 
total  of  $405,266  was  asked  specifically 
for  development  of  aeronautic  power 
plant  materials  and  aero  dynamical  re- 
search. The  House  appropriations  com- 
mittee and  subsequently  the  whole  House 
allowed  only  $260,000  for  scientific  in- 
quiry and   administrative  expenses. 

It"  is  understood  here  that  engineers 
and  manufacturers  interested  in  the  pro- 
motion of  the  science  of  aeronautics  in- 
tend to  bring  pressure  to  bear  on  the 
Senate  in  order  to  restore  the  original 
estimate  for  the  advisory  committee. 

The  estimate  of  $131,600  for  power 
plant  research  prepared  by  the  advisory 
committee  was  to  be  devoted  to  current 
problems  with  a  view  of  reducing  costs 
of  engines,  fuel  and  other  maintenance 
charges  which  hinder  the  development  of 
commercial  aviation.  The  program  also 
contained  a  provision  for  continuing  the 
performance  tests  of  new  and  improved 
aircraft  engines  and  accessories. 
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N.  A.  C.  C.  to  Consider 
Foreign  Financing 

Believe    New    Corporation    Will 
Have  Important  Part  in  De- 
veloping Trade 

NEW  YORK,  Jan.  8— The  part  that 
the  automotive  industries  will  play  in  the 
formation  of  the  Foreign  Financing 
Corp.,  the  export  financing  institution 
which  is  being  organized  by  the  Amer- 
ican Bankers  Association,  will  be  taken 
up  at  a  forthcoming  meeting  of  the  for- 
eign trade  section  of  the  National  Auto- 
mobile Chamber  of  Commerce.  In  making 
this  announcement,  George  F.  Bauer,  the 
N.  A.  C.  C.  foreign  trade  secretary,  said 
it  was  hoped  to  have  the  industry  well 
represented  in  the  organization  of  the 
proposed  banking  company. 

The  Foreign  Financing  Corp.  is  to 
have  a  capitalization  of  $100,000,000, 
which  will  give  it  a  loaning  power  of  ten 
times  that  amount  At  the  recent  meet- 
ing in  Chicago  when  it  was  considered 
by  bankers  and  business  men  from  all 
parts  of  the  country,  it  was  decided  that 
its  capitalization  would  be  undertaken  by 
districts  and  industries.  Exports  from 
these  industries  and  districts  would  be 
financed  by  the  company  in  proportion 
to  the  amount  of  capital  stock  thus  un- 
derwritten. 

The  meeting  of  the  N.  A.  C.  C.  com- 
mittee will  take  up  this  angle  from  the 
standpoint  of  the  automotive  industries, 
as  it  is  recognized  that  such  a  financing 
corporation  may  play  a  big  part  in  the 
future  foreign  trade  of  the  United 
States.  The  committee  of  thirty  which 
is  organizing  the  bank  has  two  automo- 
tive representatives — Roy  D.  Chapin,  of 
the  Hudson  Motors  Car  Co.,  and  John  S. 
Raskob,  of  the  General  Motors  and  Du- 
Pont  interests.  In  addition,  J.  Walter 
Drake,  of  the  Hupmobile  company,  was 
instrumental  in  perfecting  the  company's 
plans. 

A  meeting  of  the  foreign  trade  com- 
mittee of  the  Chamber  will  be  held  on 
Tuesday,  Jan.  11.  This  will  be  closed  to 
the  seven  members  of  the  committee. 
The  next  open  meeting  will  be  that  at 
which  the  Foreign  Financing  Corp.  will 
be  considered. 


MOBILE  LOSES  STOCK  LICENSE 

ATLANTA,  Jan.  10— Alleging  that 
the  Mobile  Tractor  Co.,  of  Mobile,  Ala  , 
has  been  proven  guilty  of  fraudulent 
transactions,  the  Georgia  Securities  Com- 
mission has  revoked  the  company's  li- 
cense to  sell  stock  in  Georgia.  The  Mo- 
bile concern  is  one  of  the  lai-gest  tractor 
manufacturing  companies   in  the   South. 


ANTIGO   DOUBLES  CAPITAL 

ANTIGO,  WIS.,  Jan.  10— In  increas 
ing  its  capitalization  from  the  original 
amount  of  $500,000  to  $1,000,000  upon 
starting  active  quantity  output,  the  An- 
tigo  Tractor  Co.  of  Antigo,  Wis.,  has 
reincorporated  as  the  Antigo  Tractor 
Corp.  It  recently  purchased  the  foundry, 
machine  shop  and  equipment  of  the  Mur- 
ray-Mylrea  Co.  at  Antigo  and  began  pro- 
duction to-day  under  the  direction  of 
W.  L.  Carver,  general  manager,  formerly 
of  the  Mid-West  Engine  Co.,  Indianapolis. 
F.  H.  Houck,  formerly  with  the  same 
concern,  and  C.  R.  Parrott,  until  now 
with  the  Universal  tractor  division  of  the 
Moline  Plow  Co.,  will  be  Carver's  chief 
aides. 
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Confidence  Features 
21st  N.A.C.C.  Dinner 

Enthusiasm   Manifested   at   Show 
Kills  Fears  of  Continued  De- 
pression in  Industry 

NEW  YORK,  Jan.  12— Nearly  700 
representatives  of  the  automotive  indus- 
try, most  of  them  passenger  car  mak- 
ers and  officers  of  their  companies,  at- 
tended the  21st  annual  dinner  of  the  Na- 
tional Automobile  Chamber  of  Commerce 
at  the  Commodore  last  night.  There  was 
no  atmosphere  of  gloom  but  rather  the 
reverse.  The  diners  seemed  to  feel  that 
the  worst  is  over. 

"I  believe  the  tide  has  turned,"  was 
the  smiling  declaration  of  Edward  R. 
Tinker,  vice-president  of  the  Chase  Na- 
tional Bank  and  one  of  the  leading  auto- 
mobile bankers  of  the  country.  He  was 
one  of  the  dominating  factors  in  the  re- 
organization  of  the  Maxwell  and  Chalm- 
ers companies  and  has  complete  faith  in 
the  future  of  the  industry. 

"Things  aren't  so  — ■  bad  as  they 

have  seemed,"  declared  Col.  Charles  Clif- 
ton, president  of  the  N.  A.  C.  C.  and  one 
of  the  "grand  old  men"  of  the  industry 
in  his  opening  remarks  as  toastmaster. 

The  note  of  confidence  which  has  per- 
meated the  show  dominated  the  dinner. 
The  men  who  attended  were  a  bit  more 
serious  than  they  have  been  some  other 
years  but  the  seriousness  was  born  of 
determination  to  succeed  rather  than  dis- 
couragement. It  was  significant  that  a 
score  of  the  most  prominent  automobile 
bankers  in  the  city  were  interested 
guests. 

Francis  H.  Sisson,  vice-president  of  the 
Guaranty  Trust  Co.,  who  discussed  the 
economic  situation  from  the  viewpoint  of  a 
banker,  declared  the  most  critical  of  the 
post-war  readjustments  have  been  passed, 
although  many  more  must  yet  be  made. 
The  most  important  of  these,  he  said,  is 
the  adjustment  of  retail  prices  to  declining 
wholesale  prices  and  the  costs  of  produc- 
tlon     to    present    purchasing    power. 

Wage  Adjustment  to  Cut  Cost 

"The  adjustment  of  production  costs  will 
consist  chiefly  of  wage  readjustments,"  he 
said,  "although  increased  efficiency  and  de- 
creased  margins  of  profit  will  play  their 
part.  The  laborers  who  profited  most  from 
the  ever-soaring  wages  during  the  war  and 
for  some  time  after  will  feel  the  curtailment 
first  and  most,  but  they  should  be  in  a 
better  position  to  bear  it  than  their  less 
fortunate    f-How-workers. 

"We  are  not  in  the  throes  of  over- 
production, but  merely  temporary  under- 
consumption. And  it  is  significant,  in  this  con- 
no, -non,  to  note  that  when  goods  are  offered 
for  sale  at  retail  prices  which  the  public 
believes  to  be  fairly  commensurate  with  pre- 
vailing wholesale  prices  and  costs  of  produc- 
tion thej  are  eagerlj  bought.  Despite  the 
materially  lessened  purchasing  power  in 
agricultural  sections,  occasioned  by  the  pre- 
cipitate  decline  In  the  price  of  farm  prod- 
ucts,    and     in     certain     Industrial 
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"Wages  cannot  be  sustained  on  an  un- 
economic basis  any  more  than  can  farm 
products  or  any  other  commodities.  All 
necessary  liquidations  must  run  their  course, 
and  the  sooner  and  franker  we  face  that 
fact  and  discount  its  inescapable  conse- 
quences the  better  off  we  shall  be.  The 
producers  and  merchants  who  persist  in 
holding  their  goods  for  prices  that  the  public 
will  not  pay  are  courting  disaster  and  pre- 
paring to  swell  the  number  of  commercial 
failures.  They  have  not  learned  the  ele- 
mental rule  of  successful  merchandising  that 
profits  come  from  turning  over  capital. 
They  are  endeavoring  to  ignore  the  inexor- 
able   law    of    supply    and    demand. 

"American  business  men  must  recognize 
the  vital  fact  that  one  of  the  most  important 
factors  in  our  prosperity  henceforth  will  be 
our  foreign  trade.  The  extent  to  which  our 
overseas  trade  is  sustained  and  increased 
will  depend  to  a  large  degree  upon  the 
methods  devised  for  financing  it. 

World  Looks  to  United  States 

"The  world  to-day  looks  to  the  United 
States  as  the  one  solidly  fortified  nation  in 
the  realm  of  finance  and  trade.  No  other 
country  has  to  a  like  extent  the  great  power 
needed  to  meet  the  present   emergencit  s. 

"As  on  a  memorable  occasion  when 
Marshal  Joffre  decided  that  France  would 
not  yield  another  foot  of  ground  and  deter- 
mined that  the  enemy  should  not  pass  at 
the  Marne.  the  '  American  people  have 
reached  the  point  in  their  post-war  economic 
readjustments  where  they  are  called  upon 
to  stand  firm  to  stop  retreating  and  go 
forward.  The  present  hour  calls  not  so 
much  for  better  conditions  as  it  does  for 
stronger  courage;  the  existing  situation  re- 
quires less  confusion,  and  more  confidence 

The  annual  awards  of  medals  evoked 
howls  of  mirth.  The  victims  were  Wal- 
ter P.  Chrysler,  Henry  M.  and  W.  C. 
Leland,  Windsor  T.  White,  Emlen  S. 
Hare  and  A.  I.  Brousseau,  president  of 
the  International  Motor  Co. 

Chrysler  was  told  he  was  decorated 
because  he  had  been  so  successful  in 
standing  around  where  he  could  be  "dis- 
covered" by  C.  W.  Nash  and  John  Willys. 
His  medal  was  given  for  his  success  in 
ironing  out  complications  in  the  industry 
and  it  was  remarked  he  found  time  to 
get  behind  the  scenes  in  the  Maxwell- 
Chalmers  two  ring  circus. 

The  diners  rose  to  greet  Henry  M.  Le- 
land and  his  son  when  they  were  called 
to  the  platform.  They  were  told  they 
had  been  summoned  to  find  out  when 
they  would  get  into  production  and  they 
were  advised  that  if  they  had  made  mis- 
takes not  to  admit  them  now  but  to  wait 
until  their  car  gets  into  the  hands  of 
the  people. 
White  "Blazed"  Industry's  Way 

White  was  complimented  because  he 
had  "blazed"  the  way  for  the  industry 
"in  an  inflammatory  sense."  It  was  re- 
marked that  he  had  "removed  some  of 
the  surplus  weight"  from  his  passenger 
car  "and  labelled  the  invention  a  truck." 

Hare  was  hailed  as  a  man  who  was 
brave  enough  to  tackle  anything  and  one 
who,  in  the  goodness  of  his  heart,  had 
rescued  "several  grand  old  museums  of 
by-gone  days." 

Brousseau,  it  was  asserted,  was  most 
revered  by  the  road  building  machinery 
dealers  because  he  was  the  maker  of 
"graceful  rolling  warehouses"  which 
were  invaluable  as  road  destroyers. 
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Maxwell-Chalmers 

Assets  $41,000,000 

Consolidated     Companies     on 

Sound  Basis  for  Operation — 

Inventories  Written  Low 

NEW  YORK,  Jan.  12— After  weary 
months  of  conference  and  compromise 
the  reorganization  plan  which  will  bring 
about  a  formal  consolidation  of  the 
Maxwell  Motor  Car  Co.  and  the  Chalm- 
ers Motor  Corp.  was  declared  operative 
yesterday  by  the  managing  and  reor- 
ganization committee  headed  by  Walter 
P.  Chrysler  and  J.  R.  Harbeck.  More 
than  87  per  cent  of  the  outstanding  stock 
of  the  two  companies  has  been  deposited 
under  the  plan,  but  the  committee  is  ex- 
tending until  Feb.  1  the  time  under 
which  deposits  of  stock  and  unsecured 
claims  can  be  made  without  penalty.  The 
following  statement  on  the  financial 
status  of  the  new  organization  was  made 
by  Harbeck: 

"The  new  company  is  now  placed  in  an 
extremely  fortunate  position  to  face  the 
conditions  confronting  the  automobile 
industry.  The  net  outstanding  obliga- 
tions of  the  Maxwell  and  Chalmers  com- 
panies have  been  reduced,  through  liqui- 
dation, by  approximately  $11,000,000. 
This  liquidation  has  been  largely  through 
the  sale  of  cars  in  dealers'  hands,  result- 
ing in  a  reduction  of  the  companies' 
obligations  arising  from  the  discounting 
of  dealers'  notes,  paper,  etc.  The  mer- 
chandise and  bank  creditors  are  to  be 
amply  protected  through  substantial  cash 
payments  and  the  funding  of  the  balance 
of  the  obligations  upon  a  one,  two  and 
three  year  serial  note  basis. 

"The  new  company's  balance  sheet 
shows  net  current  assets  of  about  $41,- 
000,000  after  depreciation,  and  net  cur- 
rent liabilities  of  about  $6,000,000,  the 
ratio  of  current  assets  to  current  liabili- 
ties being  approximately  seven  to  one. 
Inventories  have  been  substantially  writ- 
ten down,  so  that  the  reorganized  com- 
pany will  not  be  handicapped  by  having 
to  take  into  1921  operations  losses 
chargeable  to  previous  years. 

"The  reorganized  company  may  be  re- 
garded as  being  upon  a  sound  basis  for 
profitable  operation  on  the  basis  of  re- 
duced sale  prices.  During  the  reorgani- 
zation period  points  of  contact  with  the 
public  have  been  more  than  doubled 
through  establishment  of  additional  sell- 
ing agencies  and  branches. 

"An  analysis  of  the  balance  sheet,  af- 
ter excluding  good-will  and  allowing  $100 
per  share  for  the  A  shares,  which  are 
preference  shares,  shows  a  book  value 
for  the  B   stock  of  approximately  $30." 


SURPLUS  WAR  PLANES  SOLD 
NEW  YORK,  Jan.  10— The  Aero- 
marine  Plane  &  Motor  Co.  has  taken 
over  $4,000,000  worth  of  surplus  naval 
aircraft  and  engines.  This  marks  the 
first  step  in  the  retirement  of  the  Gov- 
ernment's surplus  aeronautic  stocks. 
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Wall  Street  Sees 

Good  Normal  Year 

Tendency  Probable  Toward  Con- 
solidation of  Weak  Sisters — 
Stocks  Sbow  Gains 

By  JACQUES  COHEN 

of  J.  S.  Bache  &  Co. 
NEW  YORK,  Jan.  13— The  recent 
recovery  in  the  prices  of  industrial 
stocks  has  been  fully  reflected  in  auto- 
mobile stocks  as  well.  Wall  Street  was 
extremely  bearish  on  motor  stocks  during 
the  last  two  months  of  1920  with  the  re- 
sult that  there  was  built  up  in  this  group 
what  is  commonly  termed  an  "over- 
crowded short  interest;"  in  other  words, 
people  speculatively  inclined  believed 
motor  stocks  were  definitely  on  the  down- 
ward grade  and  would  have  no  chance  of 
recovery  for  a  long  time  to  come.  These 
people  sold  stock  in  anticipation  of  buy- 
ing back  cheaper.  Consequently  there 
was  established  a  potential  buying  power 
which,  once  it  got  under  way,  generated 
sufficient  momentum  to  make  those  peo- 
ple who  were  "short"  run  to  cover. 

The  general  consensus  in  Wall  Street 
seems  to  be,  however,  that  this  recovery 
in  motor  stocks  is  temporary  and  that, 
after  the  recovery  has  run  its  course, 
security  prices  will  again  lapse  toward  a 
lower  level,  but  not  so  low  as  the  low 
prices  of  December.  Then  Studebaker 
sold  at  37%,  General  Motors  at  12%, 
Willys-Overland  at  5%,  Pierce- Arrow  at 
15  and  White  at  30%.  At  present,  prices 
recoveries  have  been  anywhere  from  3% 
points  in  General  Motors  to  18  points  in 
Studebaker. 

The  stocks  of  finished  cars  on  hand  are 
considerably  below  the  high  point  a  few 
months  ago  and  are  gradually  being  re- 
duced to  a  point  where  production  on  a 
conservative  basis  will  meet  the  demand 
and  prevent  a  recurrence  of  a  period  of 
saturation  such  as  we  had  three  or  four 
months  ago. 


Report  Ford  to  Offer 
$100,000,000  in  Stock 


NEW  YORK,  Jan.  12— Financial 
circles  in  this  city  have  been  deeply 
interested  this  week  in  circumstan- 
tial reports  that  Henry  Ford  pro- 
poses to  offer  to  the  public  in  the 
near  future  an  issue  of  $100,000,000 
participating  8  per  cent  preferred 
stock  of  the  Ford  Motor  Co.  The 
stock  would  participate  in  the  earn- 
ings of  the  company  up  to  12  per 
cent,  it  is  stated,  but  would  have  no 
voting  power. 

Ford  does  not  intend  to  offer  any 
part  of  the  stock  to  the  banks,  it  is 
said,  but  intends  to  sell  all  of  it  to 
the  public.  He  is  reported  to  be  con- 
fident that  he  would  have  no  difficulty 
in  disposing  of  it  to  the  public  and 
that  the  offering  would  be  over-sub- 
scribed quickly. 

Although  official  confirmation  of 
the  report  is  lacking,  bankers  here 
are  inclined  to  believe  it  is  true. 


Truck  Census  Seen 

as  Aid  to  Selling 

N.  A.  C.  C.  Connnittee  Authorizes 

Complete  Survey  of  Country — 

Endorse  Uniform  Law 


Credit  Burden  on  Banks  Easier 

There  has   been   some   speculative   en- 
thusiasm because  of  the  automobile  show 
and  the  presence  here  of  important  auto- 
mobile officials  for  that  event.  The  bright 
spot  on  the  horizon,  however,  is  the  fact 
that  curtailment   of  production  and   the 
gradual  reduction  of  inventories  will  in- 
crease working  capital  to  a  point  where 
the  banks  will  be   substantially  relieved 
of  their  carrying  loads  and  the  industry 
as  a  whole  will  rapidly  recover  in  health. 
Prominent  bankers  seem  to  agree  that 
the  outlook  for  this  year  is  not  so  bright 
as  it  was  for  1919  and  1920  but  that,  on 
the  whole,  business  will  be   fairly  good 
and  that  there  will  be  a  tendency  toward 
consolidation   of   "weak   sisters"  for  the 
purpose  of  bolstering  up  the  industry  as 
a    whole.     Consequently,  an  era  of   con- 
solidation may  be  looked  forward  to  with 
eventual  improvement  in  security  prices, 
since  Wall  Street  always  views  consolida- 
tions   and    mergers    of   companies    in    a 
favorable  light. 


Remy  Reduces  Wages; 

Other  Units  Not  Bound 

ANDERSON,  IND.,  Jan.  10— A  gen- 
eral wage  reduction  of  20  per  cent  has 
been  made  by  the  Remy  electric  division 
of  the  General  Motors  Corp.  The  plant 
has  been  shut  down  practically  since 
early  in  December,  but  in  the  past  few 
days  almost  100  men  have  been  put  back 
to  work  at  the  new  wage  scale  in  the 
service  department.  It  is  believed  that 
other  departments  will  resume  within 
the  next  month.  At  the  time  the  Remy 
plant  shut  down  in  December  it  was  em- 
ploying 1000  persons  as  against  3000  two 
years  ago. 
No  Simultaneous  Cuts 

NEW  YORK,  Jan.  10— It  was  said  at 
the  headquarters  of  the  General  Motors 
Corp.  that  the  action  of  the  Remy  Elec- 
tric Division  does  not  mean  simultaneous 
wage  cuts  in  all  the  parts  plants  of  the 
corporation.  Advisability  of  wage  re- 
ductions will  be  determined  by  the  man- 
agers of  the  individual  units  and  will  de- 
pend largely  upon  local  conditions. 


NEW  YORK,  Jan.  12— A  census  of 
the  motor  trucks  in  the  United  States 
was  authorized  by  the  Motor  Truck  Com- 
mittee of  the  National  Automobile  Cham- 
ber of  Commerce  at  its  meeting  here 
yesterday.  It  will  extend  to  all  commu- 
nities in  the  country  and  will  determine 
the  conditions  of  the  trucks,  for  what 
they  are  being  used  and  their  tonnage. 
The  information  would  inform  manufac- 
turers on  the  extent  to  which  motor 
trucks  have  been  sold  and  would  give 
valuable  information  regarding  potential 
markets.  This  census  will  be  supple- 
mental to  the  survey  now  being  made  of 
the  use  of  motor  trucks  on  farms  and 
when  both  are  complete  it  is  expected 
that  practically  every  truck  in  the  coun- 
try will  be  listed. 

The  committee  endorsed  the  provisions 
and  alterations  in  the  proposed  uniform 
motor  vehicle  law  as  recommended  by  the 
Motor  Vehicle   Conference  Committee. 

Serious  consideration  also  was  given 
to  the  subject  of  highway  impact  tests 
which  are  being  made  by  the  Federal 
Bureau  of  Roads.  The  committee  is 
ready  to  co-operate  in  every  way  in  its 
power  in  the  development  of  the  nation's 
highway  system. 

Information  has  reached  the  committee 
disclosing  that  state  highway  depart- 
ments are  renting  trucks  given  them  by 
the  government  to  county  highway  super- 
visors at  the  rate  of  $25  a  year. 


FORD  LAND  INCORPORATED 

HOUGHTON,  MICH.,  Jan.  10— Ar- 
ticles of  incorporation  for  the  Michigan 
Iron,  Land  &  Lumber  Co.,  capitalized  at 
$2,000,000,  have  been  filed  by  Henry 
Ford,  Edsel  Ford  and  Clara  Ford.  The 
company  was  formed  to  take  over  the 
assets  of  the  Michigan  Iron  &  Land  Co., 
which  was  purchased  by  the  Fords  sev- 
eral months  ago.  It  will  do  a  general 
manufacturing  lumbering  and  mercantile 
business.  The  main  business  will  be  the 
working  up  into  automobile  parts  of 
lumber  cut  from  the  company's  holdings. 
This  will  be  done  at  the  new  Iron 
Mountain  plant.  The  property  com- 
prises 68,000  acres,  rich  in  iron  ore  and 
it  is  expected  the  Fords  ultimately  will 
engage  in  mining  operations. 


Sale  of  Used  Trucks 

Is  Started  on  Coast 

LOS  ANGELES,  Jan.  10— Colonel 
Pierce  is  here  with  seventy-five  Packard 
and  Riker  trucks  brought  from  abroad 
and  starts  the  sale  of  them  Wednesday 
through  a  local  dealer.  The  truck  indus- 
try here  is-  greatly  disturbed  and  has  ap- 
pealed to  the  National  Automobile 
Chamber  of  Commerce  and  the  National 
Automobile  Dealers'  Association.  The 
sale  of  these  trucks,  it  is  feared,  will 
demoralize  the  used  truck  market  and 
have  a  bad  effect  on  the  new  truck 
business. 

Colonel  Pierce,  the  American  repre- 
sentative of  the  Slough  Trading  Corp., 
has  declared  that  if  the  trucks  meet 
satisfactory  demand  hundreds  more  will 
be  brought'  into  the  country  from  abroad. 
They  are  all  of  American  manufacture 
which  were  turned  over   to   the   British. 


DECEMBER  PRODUCTION  DROPS 

NEW  YORK,  Jan.  13— December  ship- 
ping figures  gathered  by  the  National 
Automobile  Chamber  of  Commerce  show 
that  11,814  carloads  of  passenger  cars 
were  shipped  last  month  and  that  there 
were  6500  driveaways. 
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Team-work  Wanted, 
Parts  Men  Are  Told 

M.  A.  M.  A.  Hears  Inspirational 
Talk  by  G.  M.  Graham- 
Dinner  Big  Success 

NEW  YORK,  Jan.  13  —  Nearly  400 
members  of  the  Motor  and  Accessory 
Manufacturers'  Association  attended  the 
annual  meeting  of  the  organization  at 
the  Biltmore  yesterday  afternoon.  The 
attendance  came  close  to  establishing  a 
record  and  demonstrated  that  a  large 
number  of  representatives  of  this  branch 
of  the  industry  are  attending  the  show. 
The  feeling  among  the  members  was  op- 
timistic and  confidence  was  expressed 
that  there  will  be  a  slow  but  steady  im- 
provement in  business  from  now   on. 

The  annual  meeting  this  year  of- 
fered an  innovation.  The  usual  lengthy 
reports  covering  the  activities  of  the 
organization  were  eliminated  and  an 
inspirational  address  by  George  M. 
Graham,  sales  manager  of  the  Pierce- 
Arrow  Co.,  substituted.  Graham  pointed 
out  the  community  of  interest  which 
exists  between  the  parts  and  vehicle 
manufacturers.  He  told  why  there  need 
be  no  fear  about  the  future  of  the  in- 
dustry and  asserted  that  conditions 
would  improve  from  now  on  although 
the  problem  is  to  get  away  slowly  and 
gather  momentum  as  the  year  advances. 
He  declared  the  men  in  the  industry  are 
courageous  and  for  that  reason  are 
hanging  on  so  gamely  that  there  need 
be  no  fear  of  disaster. 

The  meeting  was  a  fitting  preliminary 
to  the  annual  dinner  last  night.  The 
feast  and  fun  festival  was  fully  up  to 
the  high  standard  already  set  and  there 
were  no  dull  moments  for  the  500  diners. 
Sidney  S.  Meyers,  genei'al  counsel  of  the 
association,  acting  as  impressario,  trans- 
ported Florenz  Ziegfeld  and  the  "Mid- 
night Frolic"  bodily  from  the  New  Am- 
sterdam Roof. 

The  banqueters  liked  the  show  and 
showed  their  approval  by  generous  ap- 
plause. The  performance  ran  as  smoothly 
as  it  would  if  the  performers  had  been  at 
home.  The  music  was  by  the  "Midnight 
Frolic"  orchestra.  An  ample  stage  had 
been  built  for  the  occasion  at  one  end  of 
the  grand  ballroom  of  the  Commodore, 
where  the  dinner  was  served.  Meyers 
and  the  other  officers  of  the  association 
were  showered  with  congratulations  up- 
on the  success  of  their  efforts.  Accord- 
ing to  the  custom  of  the  M.  A.  M.  A., 
there  were  no  speeches  at  the  dinner. 
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the  Austin  car  and  chassis  at  the  Wal- 
dorf-Astoria during  show  week  here. 

The  company  is  planning  to  export 
1000  cars  to  the  United  States  in  1921, 
the  Major  declared,  and  hoped  to  increase 
this  number  to  3000  in  1922.  Sales  offices 
and  parts  stations  will  be  established  in 
New  York,  Philadelphia,  Washington, 
Chicago,  Detroit,  Boston,  Atlanta,  Los 
Angeles,  San  Francisco  and  Seattle. 
Wholesale  branches  will  be  maintained 
in  New  York  and  Montreal. 

The  Aus-tin  company  passed  the  divi- 
dend on  its  preference  shares  early  in 
January  to  conserve  finances. 
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Austin  Makes  Plans 

for  Large  Production 

NEW  YORK,  Jan.  12— Manufacturing 
plans  of  the  Austin  Motor  Co.,  Ltd.,  Bir- 
mingham, England,  call  for  a  production 
in  1921  of  10,000  automobiles,  10,000  farm 
tractors,  5000  trucks,  7500  farm  light 
plants  and  1500  airplanes,  according  to 
Major  H.  J.  Cupper,  American  represen- 
tative  of  the   company,   who  is  showing 


Haynes  Is  Elected 

to  Dodge  Presidency 

NEW  YORK,  Jan.  12— The  election  of 
F.  J.  Haynes  to  the  presidency  of  Dodge 
Brothers,  at  a  directors'  meeting  in  De- 
troit yesterday,  was  greeted  with  great 
enthusiasm  by  Dodge  dealers  attending 
a  show  luncheon  at  the  Waldorf-Astoria 
here.  Announcement  of  the  election  was 
made  by  Charles  W.  Matheson,  general 
sales  manager,  who  was  presiding  at  the 
dealers'  meeting.  Howard  B.  Bloomer, 
personal  friend  and  attorney  to  John  and 
Horace  Dodge,  was  elected  chairman  of 
the  board  of  directors. 

Haynes  has  been  with  Dodge  since 
1912,  beginning  as  factory  manager  and 
working  his  way  to  the  vice-presidency 
and  general  managership.  He  was  with 
Franklin  from  1901  to  1912  and  prior  to 
that  had  been  with  the  E.  C.  Stearns  Co., 
Toronto,  and  the  National  Cycle  &  Auto- 
mobile Co.  Haynes  was  superintendent 
of  the  Hamilton  plant  of  the  National 
company  and  there  first  became  asso- 
ciated with  John  Dodge,  then  general 
manager  there. 


INDUSTRY  URGES  AIR  MAIL 

WASHINGTON,  Jan.  12— Manufac- 
turers of  aircraft  and  industry  in 
general  are  making  a  determined  fight 
here  this  week  to  induce  the  Senate  to 
restore  the  appropriation  for  the  Air 
Mail  Service  which  the  House  eliminated 
in  passing  the  Post  Office  bill  last  week. 
The  entire  item  was  stricken  from  the 
House  bill.  The  House  Committee  on 
Post  Offices  and  Post  Roads  had  recom- 
mended the  appropriation  of  $1,250,000 
or  $2,250,000  less  than  the  departmental 
estimates. 


TAKE   OVER   AMERICAN   BUS 

CHICAGO,  Jan.  12— The  reorganiza- 
tion report  on  the  American  Motor  Bus 
Corp.,  and  the  Chicago  Motor  Bus  Co., 
submitted  by  Harold  Almert,  consulting 
engineer,  has  been  adopted  by  the  bank- 
ers, and  the  business  of  the  two  concerns 
taken  over  by  the  Lake  Shore  Motor  Bus 
Corp.,  a  holding  company. 

The  American  Motor  Bus  Corp.,  the 
manufacturing  concern,  has  resumed  the 
manufacture  of  front  wheel  drive,  step- 
less  type,  motor  buses  and  is  bringing 
out  a  new  double  deck  bus  with  a  seating 
capacity  of  sixty  passengers,  with  both 
upper  and  lower  decks  fully  enclosed.  The 
initial  order  will  keep  the  factory  oper- 
ating at  full  capacity  for  the  year  1921. 


Retail  Sales  Show 
Business  Returning 

Placing  of  Dealers"   Orders  Indi- 
cates Good  Spring  Trade  for 
Manufacturers 

NEW  YORK,  Jan.  13— Retail  sales  in 
as  great  a  volume  as  have  been  made  at 
any  New  York  show  except  that  of  1919 
are  recorded  as  the  week  ends.  The 
1919  show,  staged  by  the  New  York  deal- 
ers and  presenting  automobiles  publicly 
for  the  first  time  after  the  armistice,  was 
phenomenal  as  a  selling  agency.  But 
sales  this  year  are  fully  up  to  those  of 
the  1920  exposition  in  practically  all 
lines  of  cars.  Attendance  to  date  is  10 
per  cent  ahead  of  last  year.  Some  re- 
markable prospect  lists  have  been  made 
up. 

Attendance  of  dealers,  particularly 
from  the  Eastern  territory,  is  better  than 
the  average  at  a  New  York  show.  Deal- 
ers appear  to  have  come  in  for  two  pur- 
poses, to  feel  the  buying  pulse  and  to  ob- 
tain merchandising  ideas.  The  crowds 
and  the  buying  at  the  show  have  in- 
duced placing  of  orders  for  resumption 
of  shipments  of  cars  under  allotments, 
not  in  many  cases  up  to  100  per  cent  but 
in  sufficient  degree  to  encourage  many 
manufacturers  to  proceed  in  anticipation 
of  a  good  spring  business. 

A  meeting  of  the  Eastern  Automotive 
Equipment  Association  early  in  the  week 
and  patronage  of  the  equipment  exhibits 
at  the  Palace  reveals  a  gradual,  yet 
steady,    return   of   buying    in   this    field. 


Higher  Car  Tariff 

Opposed  by  N.  A.  C.  C. 

NEW  YORK,  Jan.  13— Directors  of 
the  National  Automobile  Chamber  of 
Commerce  decided  at  a  meeting  yesterday 
to  join  with  the  National  Founders  Asso- 
ciation in  opposing  an  increase  in  tariff 
duties  on  aluminum.  It  is  contended 
that  the  aluminum  industry  is  virtually 
a  monopoly  now  and  that  it  needs  no 
protection.  A  higher  tariff  would  not  re- 
sult in  increased  revenue,  it  is  held,  be- 
cause it  would  curtail  imports. 

Representatives  of  the  N.  A.  C.  C.  will 
appear  before  the  House  Ways  and 
Means  Committee  at  Washington  to- 
morrow to  protest  against  the  imposition 
of  higher  duties  on  automobiles  and 
urge  that  all  automobiles,  regardless  of 
value,  come  under  the  30  per  cent  rate. 
An  increase  in  tariff  imposts  would  re- 
sult in  penalties  being  applied  to  Amer- 
ican cars  by  other  countries,  the  industry 
believes,  and  cause  a  reduction  in  the 
volume  of  exports. 

A.  J.  Brousseau,  president  of  the  Inter- 
national Motor  Co.,  was  designated  to 
represent  the  N.  A.  C.  C.  on  the  Na- 
tional Research  Council. 

The  directors  adopted  a  resolution  ox- 
pressing  deep  regret  at  the  death  of 
Horace  E.  Dodge.  They  elected  Fred- 
erick J.  Haynes,  the  new  president  of 
I  lodge  Bros.,  a  director  to  succeed  Dod 
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Goodyear  Financing 
Matter  of  Selection 

Choice    of    Several    Plans    Rests 

With      Backers   —   Propose 

Organization  Changes 

NEW  YORK,  Jan.  12 — Considerable 
progress  is  being  made  in  the  difficult 
tasks  of  readjusting  the  financial  affairs 
of  the  Goodyear  Tire  &  Rubber  Co. 
Several  plans  have  been  taken  up  by 
the  bankers  interested  as  well  as  by 
unsecured  creditors.  One  of  these  calls 
for  an  issue  of  junior  securities  to  pro- 
tect the  claims  of  the  unsecured  credi- 
tors and  a  first  mortgage  to  cover  the 
bank  borrowing. 

Whatever  plan  is  worked  out,  it  is 
proposed  to  make  important  changes  in 
the  management  of  the  corporation,  and 
it  can  be  said  upon  authority  that  a 
strong  corporation  executive  will  be 
placed  in  a  position  of  authority  so  that 
he  can  readjust  the  affairs  of  the  com- 
pany on  a  sound  operating  basis. 

The  main  difficulty  now  is  getting  the 
various  interests  to  agree  upon  some 
basis  of  adjustment.  There  is  every 
reason  to  believe  that  this  ultimately 
will  be  done.  The  great  tire  company  is 
entirely  solvent  and  its  difficulties  are 
the  result  of  the  general  financial  and 
industrial  depression.  It  is  expected 
that  the  details  of  refinancing  will  be 
announced  at  the  next  meeting  of  the 
stockholders. 

The  merchandise  creditors  have  de- 
clined to  accept  a  proposal  to  take  75 
per  cent  of  their  claims  in  cash  and  the 
balance  in  5-year  bonds.  They  have  made 
a  counter  proposal  that  they  be  paid  60 
per  cent  in  cash  and  be  given  1-year  notes 
for  20  per  cent  and  2-year  notes  for  the 
remainder.  Their  theory  in  this  plan  is 
that  the  notes  would  be  virtually  nego- 
tiable. 

The  preferred  stockholders  of  the 
Goodyear  Tire  &  Rubber  Co.  adjourned 
until  Jan.  21  at  a  meeting  held  this 
morning.  No  announcement  regarding 
the  refinancing  was  made. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

movement,  and  of  the  formation  of  the 
Service  Committee  which,  among  other 
things,  was  formed  to  get  a  point  of 
contact  between  factory  service  managers 
and  local  service  managers.  He  pre- 
dicted great  strides  during  the  coming 
year.  Activity  reports  were  read  by 
delegates  of  the  Brooklyn,  New  York, 
Newark,  Baltimore,  Western  Massachu- 
setts and  Syracuse  Automotive  Service 
Associations  and  the  Automotive  Elec- 
tric Service  Association. 


Cobleigh  and  Reeves 

Talk  to  Service  Men 

NEW  YORK,  Jan.  12— Over  one  hun- 
dred service  executives  attended  the  sec- 
ond annual  convention  of  Automotive 
Service  Associations  held  at  the  Hotel 
Commodore  all  day  Monday.  A  number 
of  prominent  speakers  addressed  the  dele- 
gates and  plans  were  made  to  co-ordinate 
the  efforts  of  the  various  associations,  of 
which  there  are  eleven  at  the  present 
time.  The  morning  session  was  devoted 
to  reports  from  the  delegates  and  the 
address  of  welcome  by  H.  R.  Cobleigh, 
secretary  of  the  Service  Committee  of 
the  National  Automobile  Chamber  of 
Commerce. 

Cobleigh  briefly  told  of  the  early  strug- 
gles of  some  of  the  associations;  of  the 
interest    of    the    manufacturers    in    the 


Army  Not  Contracting 

for  Additional  Trucks 

WASHINGTON,  Jan.  11— Reports 
current  in  the  industry  that  the  War  De- 
partment refused  to  release  truck  manu- 
facturers from  contracts  while  Congress 
was  proposing  to  dump  the  army  sur- 
plus trucks  on  the  market  were  officially 
denied  at  the  War  Department  to-day. 
It  was  stated  that  the  army  is  not  buy- 
ing trucks  at  present  because  it  has 
adequate   equipment   on    hand. 

The  announcement  that  truck  manu- 
facturers at  Kenosha,  Wis.,  were  resum- 
ing production  of  War  Department 
contracts  is  true,  it  was  said.  The 
Winther  Motor  Co.,  the  Marwin  Truck 
Co.,  and  the  Kenosha  Wheel  &  Axle  Co. 
took  over  the  completion  of  a  contract 
awarded  the  Sinclair  Motors  Co.  in  De- 
cember, 1919.  This  contract  called  for 
the  delivery  of  75  militor  tractors  in 
May,  1920. 

According  to  the  War  Department  it 
was  owing  to  financial  difficulties  that 
the  Sinclair  Co.  transferrred  the  con- 
tract. The  tractors  represent  a  special 
experimental  type  designed  by  the 
Westerfelt  Board  for  use  with  artillery. 
The  total  value  of  the  contract  i9  esti- 
mated at  $600,000. 

Winther  Starts  Contract 

KENOSHA,  WIS.,  Jan.  10— The  Win- 
ther Motor  Co.,  the  Marwin  Truck 
Corp.,  and  the  Kenosha  Wheel  &  Axle 
Co  ,  are  preparing  to  resume  production 
on  a  maximum  capacity  schedule  by  the 
end  of  this  month  in  order  to  handle  a 
large  Government  contract  amounting  to 
more  than  $3,000,000  and  calling  for  300 
IVi-ton  and  75  3-ton  trucks.  The  con- 
tract was  issued  by  Charles  Margerum, 
of  the  motor  vehicles  branch  at  Wash- 
ington. All  of  the  trucks  will  be  of  the 
quadruple  drive  type. 


KENDAL  RECEIVER  ASKED 

CANTON,  OHIO,  Jan.  10— Suit  has 
been  filed  here  asking  for  the  appoint- 
ment of  a  receiver  for  the  Kendal  Tire 
&  Rubber  Co.,  Massillon,  by  Charles  Russ, 
a  stockholder.  The  petition  declares  that 
the  company  has  never  manufactured 
any  tires  except  a  few  samples.  It  is 
further  declared  that  the  plant  has  been 
sold  to  the  Ariston  Tire  &  Rubber  Co., 
Chicago,  by  the  promoters  and  officers 
who  control  a  major  part  of  the  common 
stock.  Russ  alleges  in  his  petition  that 
the  rights  of  the  original  stockholders 
were  not  safeguarded  and  asks  that  the 
sale  be  set  aside  and  a  receiver  appointed. 


January  13,  1921 

Government  Settles 
Templar  War  Claim 

Payment   of   $650,000    Eases   Fi- 
nancial Burden — To  Proceed 
With  Production 

CLEVELAND,  Jan.  10— The  financial 
condition  of  the  Templar  Motor  Co.  has 
been  improved  materially  by  the  settle- 
ment of  the  company's  claim  for  war 
work  against  the  United  States  Govern- 
ment. The  claim  was  settled  for  approx- 
imately $650,000  under  the  Dent  act  and 
about  all  of  the  money  has  been  paid. 

The  original  claim  was  for  $1,000,000 
and  the  settlement  is  regarded  as  an 
equitable  one.  While  it  does  not  mean 
the  full  amount  of  the  claim,  deduction 
having  been  made  for  interest  on  de- 
layed settlement  and  profit  which  would 
have  been  realized  had  the  contract  been 
fully  completed,  it  nevertheless  reim- 
burses the  Templar  for  all  the  money 
spent  in  changing  over  the  plant  for  war 
purposes,  materials  bought,  etc.,  and  al- 
lows them  a  profit  on  the  work  actually 
completed. 

The  settlement  puts  considerable  cash 
into  the  company's  treasury  which  will 
be  of  assistance  in  carrying  the  present 
inventory  and  in  manufacturing  cars 
during  the  winter  months  for  spring 
production. 

Bramley  Heads  Safety  Council 

CLEVELAND,  Jan.  10— M.  F.  Bram- 
ley, president  of  Templar  Motors,  has 
been  elected  president  of  the  Cleveland 
Safety  Council,  an  organization  that  is 
waging  a  fight  to  cut  down  automobile 
accidents.  J.  V.  Whitebeck,  of  the  Cleve- 
land Automobile  Co.,  is  a  vice-president 
of  the  council. 


DODGE  ESTATE   TO  WIDOW 

DETROIT,  Jan.  2— The  will  of  Horace 
E.  Dodge,  filed  for  probate  to-day,  leaves 
practically  the  entire  estate,  estimated 
at  $50,000,000,  to  Mrs.  Dodge  and  How- 
ard B.  Bloomer,  chairman  of  the  board 
of  the  Dodge  Bros.  Motor  Car  Co.,  as 
trustees.  The  widow  will  receive  the  in- 
come until  her  death,  when  the  estate 
will  be  divided  equally  between  the  two 
children,  Horace  E.  Dodge  and  Mrs.  Del- 
phine  Dodge  Cromwell,  provided  they  are 
30  years  old.  If  they  have  not  reached 
that  age  the  property  will  be  held  in 
trust  until  they  are  30. 


DUNLOP     SUSPENDS     OPERATIONS 

BUFFALO,  Jan.  13— Directors  of  the 
Dunlop  Tire  &  Rubber  Co.  have  issued  a 
statement  announcing  that  "general  con- 
ditions in  the  automobile  industry  are 
such"  that  they  are  justified  in  practic- 
ally suspending  operations.  April  1  has 
been  set  as  the  date  for  resumption,  al- 
though it  may  be  earlier.  The  British 
Dunlop  Co.  has  stated  that  negotiations 
were  pending  in  this  country  for  a  large 
loan  to  the  American  company  by  Amer- 
ican capitalists. 


January  13,  1921 

Military  Necessity 
May  Retain  Trucks 

General  Staff  Likely  to  Win  Point 

in  Controversy  Over  Anthony 

Proposal 

WASHINGTON,  Jan.  11— Investiga- 
tion here  discloses  that  there  is  little 
probability  that  Representative  Anthony 
of  Kansas  will  be  successful  in  his  at- 
tempt to  have  dumped  on  the  public 
some  20,000  motor  trucks  owned  by  the 
War  Department.  He  has  made  this 
proposal  as  a  measure  of  economy  and 
it  has  been  given  serious  consideration 
but  it  has  met  with  the  strenuous  opposi- 
tion of  the  General  Staff  and  military 
considerations  are  likely  to  win  the  day. 

Anthony  has  asserted  that  the  army 
has  many  more  trucks  than  it  needs  ex- 
cept in  case  of  war  and  it  is  his  idea 
that  if  a  military  emergency  arose  the 
trucks  needed  could  be  commandeered. 
The  answer  of  the  General  Staff  to  this 
suggestion  is  that  if  trucks  were  com- 
mandeered it  would  be  impossible  to  ser- 
vice them  and  that  the  question  of  replac- 
ing essential  parts  would  offer  an  insur- 
mountable obstacle  to  the  success  of  the 
plan. 

Since  the  beginning  of  the  war  the 
army  has  purchased  approximately 
64,000  motor  vehicles,  trucks  and  pas- 
senger cars.  It  has  disposed  of  34,393, 
most  of  which  went  to  state  highway 
departments  and  departments  of  the 
government.  The  trucks  on  hand  Jan.  1 
numbered  29,881.  It  is  contended  there 
is  no  surplus  now  but  it  is  expected  that 
in  the  near  future  the  army  will  dispose 
of  6,850  trucks  and  680  passenger  cars. 
This  would  leave  only  22,785  motor  veh- 
icles on  hand.  Of  this  number  the  Na- 
tional Guard  of  the  various  states  will  be 
supplied  with  2,479  trucks  and  166  pas- 
senger cars. 

Under  the  law  the  vehicles  which  the 
army  does  not  need  must  be  turned  over 
to  other  branches  of  the  government. 
New  legislation  would  be  required  before 
they  could  be  sold  to  the  public  and  it  is 
not  believed  probable  that  there  will  be 
any  amendments  to  the  law  at  this 
session. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

duction  a  new  type  of  oil  engine  for 
farm  and  similar  purposes,  in  addition  to 
greatly  increasing  its  output  of  rowboat 
motors.  The  main  shop  is  200  x  300  ft.; 
the  foundry,  75  x  100  ft.,  and  the  boat 
shop  and  warehouse,  100  x  150  ft.  The 
company  was  founded  in  1912  by  Ole 
Evinrude,  inventor  of  the  detachable 
boat  engine.  It  has  outgrown  three 
plants  in  eight  years.  The  present  cap- 
italization is  $500,000,  and  the  principal 
officers  are  C.  J.  Meyer,  president,  and 
Hugo  Biersach,  secretary  and  treasurer. 
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METAL  MARKETS 


TO  SELL  CANTON  COMPANY 

CANTON,  OHIO,  Jan.  10— A  court  or- 
der has  been  issued  calling  for  the  sale  on 
Jan.  22  of  the  assets  of  the  Canton  Auto- 
mobile Parts  Mfg.  Co.  which  went  into 
rship  several  weeks  ago.  The 
court  ordered  that  the  property  must  not 
be  sold  for  less  than  $50,000.  It  was 
organized  to  manufacture  a  new  kind  of 
piston  ring. 


EVINRUDE   IN   NEW  PLANT 

MILWAUKEE,  Jan.  10— The  Evin- 
rude Motoi  Milwaukee,  pioneer 
manufacturer  of  detachable  gas  engines 
to  propel  rowboats,  canoes,  etc.,  has 
moved  into  its  new  plant,  occupying  a 
tract  of  six  acres.     It  will  put  into  pro- 


C.  G.  Spring  Acquires 

United  States  Bumper 

KALAMAZOO,  MICH.,  Jan.  10— The 
C.  G.  Spring  Co.,  has  purchased  the  as- 
sets and  business  of  the  U.  S.  Automobile 
Bumper  Co.,  Chicago,  and  will  move  the 
industry  intact  to  this  city,  doing  all 
manufacturing  here.  The  addition  of 
this  line  to  the  present  product  of  the 
plant  will  not  require  any  extended  lay- 
out for  buildings  or  equipment,  at  least 
not  for  the  time  being. 

Another  step  in  the  expansion  of  the 
C.  G.  Spring  Co.  is  the  announcement 
that  the  concern  has  opened  branch  ser- 
vice and  repair  stations  in  Detroit  and 
Chicago.  The  Detroit  station  is  on 
Woodward  avenue,  near  the  Cadillac 
plant,  while  the  Chicago  branch  is  at 
3021  Michigan  avenue.  They  will  spec- 
ialize in  repairs  to  springs  and  replace- 
ments, also  in  the  installation  of  the 
new  type  bumpers.  These  stations  will 
be  under  the  supervision  of  D.  M.  Short, 
who  was  associated  with  Girl,  during 
the  latter's  connection  with  the  Perfec- 
tion Spring  company. 

At  a  special  meeting  of  the  directors, 
held  Friday  afternoon,  Fred  R.  Eaton, 
cashier  of  the  Kalamazoo  National  bank 
was  elected  to  membership  on  the  board. 
Eaton's  acceptance  of  membership  on 
the  board  adds  to  the  conservative 
strength  of  the  institution  and  meets 
with  general  favor  in  local  financial  and 
manufacturing  circles. 


SUBMIT    TRUCK    UTILITY    BILL 

DETROIT,  Jan.  7— The  bill  extending 
the  powers  of  the  State  Utilities  Com- 
mission to  cover  the  operation  of  the 
motor  truck  lines  was  introduced  in  the 
Michigan  Legislature  by  Representative 
L.  G.  DeFoe.  The  bill  stated  that  the 
motor  truck  lines  have  become  an  im- 
portant part  of  the  transportation  sys- 
tem in  competing  with  railroads  and 
interurbans,  and  is  at  present  without 
State  control  as  to  rates  and  service. 
This    measure   will    provide    supervision. 


TO    MOVE    TRACTOR     EXHIBITS 

COLUMBUS,  OHIO,  Jan.  10— The  man- 
agement of  the  National  Tractor  Show 
has  arranged  with  the  Columbus  Trans- 
fer Co.  to  take  care  of  all  freight  ship- 
ments to  the  show  in  the  event  the  ex- 
hibitor has  no  Columbus  connection. 
The  rate  from  the  freight  houses  to  the 
fair  grounds  will  be  $3.50  a  ton  and 
from  the  switch  at  the  fair  grounds  to 
the  show  buildings,  $3.50  a  ton. 


PRICE  movements  during  the  next  few 
weeks  are  almost  certain  to  be  devoid 
of  the  spectacular.  In  the  pig  iron  market 
the  trend  is  still  declivous,  what  little  activity 
being  noticed  consisting  of  resales  of  odd  lots 
of  foundry  iron  at  prices  much  closer  to  a 
$30  base  than  the  quotations  of  producers. 
In  a  condition  emphasized  by  an  excess  of 
supply  over  demand  this  denotes  the  direction 
in  which  the  market  is  headed  and,  taking 
the  past  relationship  of  pig  iron  values  to 
those  for  semi-finished  and  finished  steel  into 
account,  readjustment  of  the  former  can 
hardly  be  considered  completed  until  after 
$30,  valley,  quotations  represent  the  maxi- 
mum, ranging  down  to  a  minimum  of  at  least 
$1  to  $2  below  that  figure.  This,  at  least, 
seems  to  be  the  attitude  of  quite  a  number  of 
buyers  who  are  holding  off  until  sufficient 
time  has  passed  to  show  whether  their  judg- 
ment is  correct  or  not.  Numerically,  there  is 
a  gratifying  amount  of  inquiries  from  the 
automotive  industries  for  finished  steel,  albeit 
nearly  all  of  these  inquiries  are  of  a  tentative 
character  and  the  tonnages  involved,  com- 
pared with  those  customary  last  summer, 
light.  In  other  words,  a  large  number  of 
small  orders  are  hanging  fire.  The  tardiness 
which  characterizes  these  negotiations  is  to 
be  ascribed  to  two  causes.  In  the  first  place, 
a  number  of  automotive  buyers  are  endeavor- 
ing to  hold  off  committing  themselves  until 
they  have  gained  a  somewhat  better  Idea  of 
the  1921  prospects  for  the  sale  of  their  own 
products.  The  second  reason  for  procrastina- 
tion is  that  there  are  still  those  who  do  not 
think  that  the  declines  in  the  steel  market 
will  stop  at  adoption  by  the  independents  of 
the  Corporation's  price  levels,  but  that  a 
waiting  attitude  on  the  part  of  buyers  will 
force  the  independents'  prices  still  further 
downward.  The  steel  market's  best  judgment 
is  that,  if  such  recessions  ensue,  they  will  be 
general,  with  the  Corporation  taking  the  lead 
and,  furthermore,  that  it  will  be  two  to  three 
months  before  such  a  contingency  will  have 
to  be  reckoned  with.  By  that  time  readjust- 
ment of  wage  scales  will  have  been  completed 
and,  if  a  latent  demand  which  can  be  forced 
on  to  order  books  through  price  reductions,  Is 
visible,  say,  by  March  15,  those  who  are  shap- 
ing the  steel  industry's  price  policy  will  not 
be  slow  in  resorting  to  such  a  step.  Price 
reductions  in  the  steel  industry  are,  in  fact, 
invariably  made  on  the  eve  of  a  transparent 
buying  movement  and  never  when  the  de- 
mand would  be  light  in  spite  of  lower  prices. 
By  this  is  not  meant  that  there  may  not  be 
some  slight  readjustments  long  before  the 
ides  of  March.  In  fact,  here  and  there  rumors 
ire  heard  even  now  of  this  or  that  Independent 
being  disposed  to  cut  under  the  Corporation's 
price  for  some  specialty.  So  far,  these  In- 
stances are  exceptions,  however,  proving  the 
general  price  uniformity  rather  than  the 
opposite. 

Pig  Iron — Malleable  is  si  ill  offered  tor  resale 
in  limited  tonnages  bj  a  Detroit  automotive 
Intel  est    at    (31       Then     li     no   qui    I  Ion   that 

much    ii b   availabli     on  not 

only  in  the  valley,  w  in  <  •■  i  ho  t  li  ■ 

to  be  the  Basic  quotation,  but  also  at  Buffalo 

and  other  Furnaci    and  distributing  point! 

Steel — Automobile    shei  ts    rule    quiet     and 

s e  '  "th  r.M  ts  are  i 

on  eoi.i  rolled  strip  :iml  most  other  grades  of 
steel    are    being   maintained    largelj     bi 
produi  ■    slashing  would  not  serve 

in  si  imulate  buying. 

Tin — This    metal    moves    In    bar iy    with 

pound  inge. 
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FINANCIAL  NOTES 


Black  &  Decker  Mfg.  Co.,  Baltimore,  has 
declared  a  dividend  of  2  per  cent  on  the 
common  stock,  payable  to  stockholders  of 
record  Dec.  30.  This  makes  a  total  of  7  per 
.  ent  paid  during  the  year  on  the  common 
stock  of  the  company.  Regular  payments 
also  have  been  made  on  the  preferred. 
This  showing  is  regarded  as  somewhat  re- 
markable, in  view  of  the  general  depression 
and  the  passing  of  dividends  by  many  com- 
panies. 

Kahlenberg  Bros.  Co..  of  Two  Rivers. 
Wis.,  a  large  builder  of  oil  engines  for  ma- 
rine uses,  has  increased  its  capital  stock 
from  $75,000  to  $300,000  to  accommodate  the 
expansion  of  its  plant  and  business.  It  is 
filling  large  domestic  and  export  orders  and 
making  shipments  to  China,  Alaska.  Cuba 
and  other  countries  steadily.  William  Kah- 
lenberg  is   president. 

Parenti  Motors  Corp.,  Buffalo,  at  a  share- 
holders' meeting  Jan.  3,  increased  its  capi- 
talization from  $2,500,000  to  $11,000,000,  to 
provide  for  expansion.  The  original  capital- 
ization was  $1,000,000  preferred  and  $1,500,000 
common  and  the  increase  consists  of  $10,- 
000.000  common  of  $10  par  value.  The  orig- 
inal   issue   is  all    subscribed. 

Pierce-Arrow  Motor  Car  Co.  financial  posi- 
tion is  shown  to  be  exceptionally  strong 
with  current  assets  in  the  ratio  of  nearly 
4  to  1.  Inventory  is  about  20  per  cent  larger 
than  a  year  ago  because  of  preparations  Tor 
production  of  the  new  model.  Sales  for  the 
year  were  20  per  cent  lower  than  in  1919. 

Fisher  Body  Corp.  will  pay  a  dividend  of 
1%  per  cent  on  the  preferred  stock  of  the 
company  on  Feb.  1.  A  dividend  of  $2.50  a 
share  will  be  paid  on  the  same  date  on  the 
no-par  common  stock  of  the  company. 

Kelly-Springfield  Tire  Co.  has  declared 
dividends  of  $1  and  3  per  cent  in  stock  on 
the  common  stock  payable  Feb.  1,  and  h. 
quarterly  dividend  of  $2  on  preferred  stock 
payable    Feb.    15. 

United  States  Rubber  Co.  will  pay  a  regular 
quarterly  dividend  of  $2  a  share  on  its  first 
preferred  and  $2  a  share  on  common  stock 
on  Jan.  31. 

Mullins  Body  Corp.  declared  the  regular 
quarterly  dividends  of  $1  a  share  on  common 
and  $2  a  share  on  preferred  stock  payable 
Feb.  12. 

India  Tire  &  Rubber  Co.  paid  a  dividend 
of  1%  per  cent  on  its  preferred  stock  ana 
2   per   cent  on   common   stock    on   Jan.    10. 

Standard  Motor  Construction  Co.  has  de- 
clared a  dividend  of  2%  per  cent  payable 
February  1  to  stockholders  January  3. 

Pawling  &  Harnischfeger  Co.,  Milwaukee, 
has  increased  its  capitalization  from  $1,000.- 
000   to    $3,000,000. 

Briscoe  Motor  Corp.  has  deferred  payment 
of  the  usual  quarterly  dividend  on  pre- 
ferred stock. 

Vulcan  Automotive  Parts  Co.,  has  in- 
creased Its  capital  stock  from  $2,000,000  to 
$10,000,000. 

Wilson  Tire  &  Rubber  Co.  will  not  pay  any 
'livid. -mis  on  its  capital  stock  for  the  year 
1921. 
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Truck  Co.  announce  that  $1,000,000  of  the 
company's  8  per  cent  preferred  stock  has 
been  underwritten  and  will  be  expended 
to  carry  out  a  general  broadening  policy. 
Officials  of  the  Steel  Products  Co.,  one 
of  many  plants  operated  by  the  General 
Motors  Co.,  has  announced  that,  starting 
immediately,  the  plant  will  work  but 
three  days  each  week  until  further  no- 
tice. This  order  follows  the  laying  off 
of  several  hundred  workmen  and  a  big 
reduction  in  salaries. 
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Steel  Products  Company 

on  Three-day  Basis 

LANCASTER,  PA.,  Jan.  11— Condi- 
tions as  reflected  by  two  big  local  plants 
engaged  closely  with  the  automobile 
trade  are  in  direct  contradiction  to  each 
other.       Officials    of    the     Rowe     Motor 


Precision  Castings 

in  Receiver's  Hands 

SYRACUSE,  Jan.  12— C.  Hamilton 
Sanford  is  named  receiver  of  the  Preci- 
sion Castings  Co.,  Inc.,  of  Fayetteville, 
in  an  order  signed  by  United  States 
Judge  George  W.  Ray,  which  enjoins 
creditors  from  bringing  action,  or  taking 
other  proceedings  against  the  company. 
Pressure  brought  to  bear  by  a  number  of 
creditors  is  responsible  for  an  equity  ac- 
tion instituted  to  conserve  the  company's 
assets  during  the  period  while  collection 
of  accounts  due  from  large  automobile 
corporations  is  at  low  ebb.  The  suit  was 
started  by  the  Greenwich  Trust  Co.,  cf 
Greenwich,  Conn. 


Federal  Rubber  Starts 

40  Per  Cent  Capacity 

MILWAUKEE,  Jan.  10— After  a  cur- 
tailment of  production  for  about  a  month, 
the  Federal  Rubber  Co.  of  Cudahy,  sub- 
urb of  Milwaukee,  resumed  operations 
to-day  with  a  force  of  about  900  men, 
or  about  40  per  cent  of  capacity.  Accord- 
ing to  Arthur  A.  Frank,  factory  man- 
ager, business  has  improved  substantially 
while  a  proper  readjustment  of  stock  and 
materials  has  been  effected.  He  looks 
for  continued  increase  in  operations  from 
this  time  forward.  The  Federal  was  one 
of  the  last  of  the  larger  tire  manufac- 
turers to  curtail  when  over-production 
set  in. 


FACTORY   EXECUTIVES   ASSUME 
ACTIVE  ROLES 

(Continued  from   page  87) 

Dixie  Flyer — Stephen  Miller,  vice-president 
and  sales  manager;  E.  Palmer,  manager  of 
export  department. 

Lincoln — R.  C.  Getsinger,  sales  manager; 
A.  H.  Schiappacasse,  service  manager;  F.  G. 
Eastman,  advertising  manager;  E.  E.  Sweet, 
consulting  engineer;  T.  H.  Mueller,  chief 
engineer;  W.  W.  Robertson,  service 
engineer. 

Lafayette — Leo  N.  Burnett,  advertising 
manager 

Studebaker — William  A.  Morrow,  general 
sales  manager. 

Monroe — President  William  Small;  George 
Seibert,  sales  manager;  Glen  Todd,  secre- 
tary-treasurer. 

Paige — G.  B.  Gaunt,  sales  manager;  John 
Germontrez,  engineering  department. 

Stutz — T.   L.  Marshall,  sales  manager. 

Pilot — Joseph  W.  Connor,  sales  manager. 

Hanson — Charles  A.  Verlin,  eastern  factory 
.    presentative. 

Kline — L.  H.  Travers,  sales  manager. 

Reo — R.   E.   Olds,   president. 

Nash — C.  W.  Nash,  president. 


Bank  Credits 

Written  exclusively  for  AUTOMOTIVE 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


NEW  YORK,  Jan.  13— The  new  year 

began  with  sharp  upturns  on  both  the 
stock  and  bond  markets.  Practically  the 
whole  list  of  bonds  moved  upward,  with 
especially  noticeable  improvement  in  the 
Liberty  issues.  There  were  indications 
that  investors,  as  distinct  from  profes- 
sional traders,  were  coming  into  the 
market.  There  was  also  a  marked  up- 
turn in  foreign  exchange  markets  last 
week.  Sterling  advanced  over  10c  last 
week,  and  on  Monday  of  this  week  it 
reached  $3.73%,  the  highest  since  early 
in  August  of  last  year.  This  rate  is 
30%  cents  above  the  minimum  of  last 
December,  and  55%  cents  over  the  low 
record  made  in  February  of  last  year. 
Exchange  on  most  of  the  continental 
countries  moved  up  sympathetically  with 
the  pound  sterling. 

While  price  recessions  continue,  with 
indications  that  retailers  in  some  lines 
are  taking  their  losses,  there  has  been 
some  resumption  of  industrial  operations 
following  wage  adjustments,  particularly 
in  the  textile  field.  Slackening  of  ac- 
tivity, on  the  other  hand,  continues  in 
the  steel  industry,  with  the  closing  of 
mills  more  than  offsetting  the  reopen- 
ings.  For  the  month  of  December  there 
was  a  net  los-s  of  51  mills  in  operation. 
The  U.  S.  Steel  Corporation  is  still 
operating  at  a  little  more  than  90  per 
cent  of  capacity,  in  spite  of  the  fact  that 
the  Corporation's  last  monthly  statement 
of  unfilled  orders  indicated  further  cur- 
tailment in  the  industry. 

Business1  failures  are  still  on  the  in- 
crease, as  evidenced  by  the  December 
returns.  The  number  of  failures  at 
1,525  compares  with  1,050  in  November, 
and  the  liabilities  involved  in  the  De- 
cember failures  made  a  new  high  record 
at  $58,871,545.  This  compares  with  $30,- 
758,136  in  November  and  $8,300,342  in 
December,  1919.  For  the  full  year  1920, 
the  preliminary  returns  placed  the  total 
number  of  failures  at  8,831,  as  against 
6,451  in  1919.  The  liabilities  involved 
were  $287,772,471,  and  $113,291,237  for 
1920  and  1919  respectively.  A  great  in- 
crease in  both  the  number  of  failures  and 
in  liabilities  occurred  in  each  of  the  last 
two  quarters  for  1920. 

The  money  market  continued  un- 
changed last  week  with  call  money  at  7 
per  cent.  Large  sums  were  returned  to 
the  banks  daily  as  unlendable.  A  9light 
easing  occurred  on  Monday  of  this  week, 
however,  and  call  money  loaned  at  6  per 
cent  for  the  first  time  since  Dec.  21. 
Time  money  continued  at  the  same  rates 
quoted  for  the  two  previous  weeks. 


REVERE   DENIES  CHARGES 

INDIANAPOLIS,  Jan.  11— The  Revere 
Motor  Co.  of  Logansport  to-day  entered 
a  general  denial  in  Federal  court  in  an- 
swer to  bankruptcy  proceedings  instituted 
against  it  two  weeks  ago  by  Chicago 
creditors.  Judge  Anderson  set  the  case 
for  trial  Jan.  18. 
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Major  Victor  W.  Page  has  resigned  as 
managing  editor  of  Everyday  Engineering 
Magazine  and  technical  editor  of  the  Nor- 
man W.  Henley  Publishing  Co.,  and  has 
moved  his  consulting  engineering  offices 
from  2  W.  45th  Street  to  309  Lafayette 
Street.  New  York.  He  is  now  president  and 
chief  engineer  of  the  Victor  Page  Motors 
Corp.,  whidh  has  been  formed  to  manufac- 
ture and  market  a  new  lightweight  car. 
equipped  with  a  four  cylinder  air-cooled 
engine  of  his  design. 

W.  G.  Jarman,  general  manager  and  sec- 
retary-treasurer of  the  Hamilton  Motors  Co., 
manufacturers  of  the  Panhard  motor  truck, 
Grand  Haven,  Mich.,  has  resigned,  taking 
effect  immediately.  Jarman  prior  to  the 
Panhard  connection  was  sales  manager  of  the 
Jackson  Automobile  Co.,  prior  to  that 
Canadian  manager  for  Briscoe,  and  earlier 
was  connected  with  Maxwell-Briscoe  and 
Ford. 

A.  Schroeder,  Cleveland,  was  elected 
president  of  the  Ohio  State  Rubber  Tire  Co 
of  Port  Clinton,  near  here.  Jan.  5.  The  other 
officers  chosen  are  J.  F.  Langenau,  Cleve- 
land, vice-president;  Harmon  Hankammer, 
Port  Clinton,  secretary.  The  following  con- 
stitute the  board  of  directors:  A.  Schroeder, 
J.  F.  Langenau,  W.  S.  Lee,  Bellevue;  E.  P. 
Reichert  and  S.   E.  Gernerm,  Port  Clinton. 

Daniel  G.  Thome,  formerly  district  man- 
ager for  the  Diamond  T  Truck  Co..  has 
joined  the  Republic  Truck  Co.  and  will  have 
charge  of  sales  to  national  buyers,  such  as 
oil  companies  and  other  organizations  do- 
ing business  in  all  parts  of  the  country.  This 
announcement  was  made  by  A.  J.  Whipple, 
general  sales  manager,  who  is  here  for  the 
automobile  show. 

Thomas  H.  Bingham  has  been  appointed 
production  manager  of  the  Matthews  En- 
gineering Co.,  Sandusky,  Ohio,  which  is  pre- 
pared to  go  into  larger  manufacturing 
schedides  with  the  completion  of  its  new 
factory  additions.  Bingham  for  the  past  five 
years  has  been  general  superintendent  of 
the  Akron  works  of  the  International  Har- 
vester Co. 

R.  Jackson  Jones,  European  representative 
of  the  Traffic  Motor  Truck  Corp.,  has  re- 
turned  to  this  country  after  a  trip  through 
all  the  countries  of  Europe,  lie  reports  that 
traffic  dealers  are  optimistic  over  the  future. 
The  widespread  use  of  trucks  during  the 
war  has  educated  the  public  to  their  value. 
Ludwlg  T.  Kuehl,  of  Racine,  Wis.,  has 
been  elected  a  director  and  vice-president 
of  the  Northeastern  Rubber  Co..  New  York, 
succeeding  George  G.  Bryant  of  Milwaukee. 
Richard  G.  Bryant  of  Racine  is  president 
and  treasurer.  Charles  E.  Davies  has  been 
elected    a    director   and    secretary. 

J.  H.  Desmond  for  the  past  three  years, 
district  manager  for  the  Hart-Parr  Co., 
o  i  their  Canadian  territory  with  head- 
quarters at  Regina  has  been  called  in  to 
the  factory  at  Charles  City  and  placed  in 
of  salesmen  In  the  field. 
Lynn  Harvey  has  been  appointed  mat 
of  the  new  export  department  of  the  India 
Tire  &  Rubber  Co.  He  was  formerly 
assistant  export  manager  for  thi  Miller 
Rubber  Co.,  and  had  also  been  connected 
will,    the    H.    K.    Porter  Co. 

Dorsey    W.    Hyde,   Jr.,    has    I. -ft    tli<-    i. 
portatioii      engineering      division      of      the 
ard    Motor  Car  Co.   to  become  assistant 
er   of    the   Civic   Developm.m     I  .. 
men!    of   the   Chamber  of  Commerce   of:   the 
United 
Forest    H.    Akers   has   been   appointed   as- 
I    general    sales    mai  iger  i     Re- 
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public  Truck  Corp.  For  the  past  seven 
years  he  has  been  connected  with  the  Reo 
Motor  Car  Co.,  latterly  as  general  sales 
manager. 

F.  W.  Potts,  for  several  years  north- 
western district  manager  of  the  Republic 
Rubber  Co.,  with  headquarters  at  Minne- 
apolis, has  resigned,  effective  Jan.  15.  No 
announcement  has  been  made  of  his  future 
plans. 

Barney  Oldfield,  famous  race  driver  who 
is  now  in  the  tire  business,  is  one  of  the 
most  interested  visitors  at  the  New  York 
show. 

H.  L.  Van  Wyck,  advertising  manager  for 
the  Mitchell  company,   has  resigned. 
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Pollak  Makes  Changes 

in  Staff  Organization 

CHICAGO,  Jan.  10 — At  a  recent  meet- 
ing of  the  Board  of  Directors  of  the 
Pollak  Steel  Co.,  D.  E.  Sawyer  was  again 
elected  general  sales  manager  for  the 
year  of  1921  and  is  located,  as  in  the 
past,  at  the  New  York  office  of  the  com- 
pany. S.  K.  Morrow,  formerly  manager 
of  operations,  is  now  manager  of  sales 
for  the  three  plants,  with  the  offices  at 
Cincinnati  works.  C.  G.  Talbott,  for- 
merly assistant  manager  of  operations 
is  now  manager  of  rolled  products  for 
the  Marion  plant. 

A.  C.  Weihl,  for  several  years  superin- 
tendent of  the  Cincinnati  plant,  is  now 
general  works  manager  in  charge  of 
operations  and  production  of  the  Cincin- 
nati, Chicago  and  Marion  plants.  V.  W. 
Prather,  formerly  cost  auditor  for  the 
Cincinnati  plant,  is  now  general  cost  au- 
ditor of  the  three  plants.  R.  A.  Mitchell 
takes  the  position  vacated  by  Weihl.  J. 
H.  Deickman  becomes  manager  of  mate- 
rials and  inspection  of  the  three  plants. 
W.  P.  Woods  becomes  auditor  and  G.  H. 
Tallaksen,  superintendent  of  the  Chicago 
plant.  

Sorenson  Promotion 

Now  Believed  Certain 

DETROIT,  Jan.  11— Though  no  official 
announcement  has  been  made  of  the  ap- 
pointment of  Charles  Sorensen  to  suc- 
ceed F.  L.  Klingensmith  as  executive 
vice-president  and  general  manager  of 
the  Ford  Motor  Co.,  there  is  no  doubt 
here  of  the  certainty  of  the  move.  The 
appointment  is  expected  to  be  made  this 
week,  together  with  other  changes  to  fill 
important  positions  vacated  either 
through  resignations  or  promotions. 

Edsel  Ford  to-day  said  there  was  no 
truth  in  the  rumor  that  W.  G.  McAdoo 
or  W.  C.  Durant  were  to  join  the  Ford 
organization. 


HAVANA  OFFICERS  CHOSEN 

HAVANA,  Jan.  10— Samuel  T.  Tolon 
has  been  re-elected  president  of  the  Ha- 
vana Automobile  Dealers'  Association, 
according  to  information  reaching  New 
York.  With  Tolon  were  named  Francisco 
Pla  as' vice-president,  K.  w.  Miles  as 
treasurer,  M.  T.  Vallin,  assistant  treas- 
urer; Enrique  Hemel,  secretary,  and  J. 
E.  Diaz,  assistant  secretary.  The  direc- 
tors are  Jose  G.  Lopez,  J.  M.  Martinez, 
Gabriel  Miguez,  Octavia  Longa,  Ramon 
Fernandez,  and  Alejandro  Rodriguez. 
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L.  H.  Gilmer  Co.,  manufacturers  of  belt- 
ing and  woven  products  whose  main  plant 
is  located  in  Tacony,  Pa.,  has  disposed  of 
their  Allentown  plant,  moving  the  machinery 
and  equipment  to  their  factory  at  North 
Wales.  Pa.,  which  plant  has  been  expanded 
for  additional  equipment. 

Dodge  Brothers  this  week  will  pay  a  bonus 
to  employees  amounting  to  about  $2,000,000 
on  a  basis  of  10  to  15  per  cent  of  the  wages 
earned  during  the  year.  Both  office  and  shop 
employees  will  share  the  bonus,  the  practice 
of  distributing  which  originated  last  year. 

Gehl  Mfg.  Co.,  West  Bend.  Wis.,  maker  of 
gas  engines  and  ensilage  cutters,  resumed 
production  during  the  week  after  befrig 
partly  closed  down  to  facilitate  extensive 
improvements.  A  new  gray  iron  furnace 
has  been  installed. 

Speedograph  Corp.,  Newark.  N.  J.,  has 
purchased  a  two-acre  tract  and  four  con- 
crete buildings  at  Morris  Plains,  N.  J.,  and 
by  Feb.  1  expect  to  be  in  production  of  100 
instruments  a  day. 

Latex  Tire  &  Rubber  Co.  Fond  du  Lac, 
Wis.,  has  broken  ground  for  a  2-story  fac- 
tory addition,  60  x  80  ft.,  which  will  cost 
about  $45,000   equipped. 

Badger  Mfg.  Corp.,  Milwaukee,  has  leased 
a  factory  building  in  anticipation  of  a 
greatly  increased  demand  for  its  product 
in  the  near  future.     '  •     •      ■<   ,  t      •    "t 

Martin  Tire  Corp.,  this  city,  which  has  up 
to  this  time  been  specializing  on  passenger 
car  tires  is  planning  to  get  into  production 
on    truck   tire   sizes. 

Advance  Rubber  Co.  has  moved  into  its 
new  plant  in  Brooklyn  and  is  looking  for- 
ward to  greatly  increased  production  in  the 
spring. 

Western  Felt  Works  has  completed  its 
■new  factory  buildings  in  Chicago  and  is 
preparing   to  go   into   production   at   once. 

Hyatt  Roller  Bearing  Co.  will  remain 
closed  until  Feb.  1  or  later,  according  to 
business    developments. 

Ladish  Drop  Forge  Co.,  Milwaukee,  ex- 
pects to  get  back  to  normal  production  by 
Feb.  1. 


Duplex  Truck  Surplus 

$249,276  for  Year 

DETROIT,  Jan.  10— Duplex  Truck  Co. 
at  Lansing,  Mich.,  reports  current  assets 
totalling  $1,137,851.81;;  current  liabilities 
of  $538,436.29,  and  surplus  of  $249,276.25 
for  the  year  ending  Oct.  31.  The  man- 
agement also  has  charged  off  $200,000 
depreciation. 

In  a  letter  to  stockholders,  Pres.  H.  M. 
Lee  said  the  credit  stringency  hit  the 
truck  business  worse  than  any  other  due 
to  the  fact  that  it  essentially  is  a  credit 
business,  practically  95  per  cent  of  all 
truck  sales  being  on  a  time  basis.  "With 
banks  refusing  to  discount  paper  taken 
by  dealers,  sales  stopped  automatically," 
he  said,  "because  few  dealers  were  suf- 
ficiently financed  to  be  able  to  carry  the 
customer's  paper." 

Duplex  earnings  during  the  first  of  the 
year,  Lee  said,  were  very  satisfactory 
and  demonstrated  the  force  of  the  com- 
pany's costs  and  selling  prices  and 
indicated  that  with  ten  or  twelve  con- 
secutive months  of  normal  business,  the 
company  could  show  satisfactory  earn- 
ings. 
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SHOWS 

Jan.  15-22— Philadelphia.  Annual 
Automobile     Show.     Phila- 
delphia   Automobile    Trade 
Assn. 
Jan     17-23— Milwaukee.      Annual 
Automobile  Show,  Milwau- 
kee    Automotive     Dealers 
Ass'n. 
Jan     22-27— San  Francisco    Sec- 
ond   Annual   Pacific   Coast 
Automotive       Equip- 
ment   Exposition.    Audito- 
rium. 
Jan.  22-29— Baltimore,        -^n""?1 
Automobile    Show,     Balti; 
more,  Automobile  Dealers 
Ass'n,    5th    Regiment    Ar- 
mory,  J.   C.   O'Brien,   Mgr. 
Jan      92-29 — Cleveland,     Annual 
Passenger     Car     Show, 
Cleveland  Mffs  &  Dealers 
Ass'n,   Wigmore   Coliseum. 
Jan    22-29— Montreal.    Annual 
Automobile      Show.      Mon- 
treal     Automobile      Trade 
Ass'n,  Motordrome  Bldg. 
Jan    29-Feb.  4  —    Chicago.     Na- 
Clonal  Passenger  Car  Show 
Coliseum,       Auspices       o  I 
N.A.C.C. 
Tan      31-Feb.     5 — London.     Ont.. 
National  Automobile  Show 
of  Western   Canada,   Lon- 
,l,,n  Chamber  of  Commerce, 
Armouries,     T.     C.     Kirby, 
Mgr. 
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Calendar 


Feb.    5-12 — Minneapolis,    Annual 
Automobile    Show,    Minne- 
apolis    Automobile     Trade 
Ass'n. 
Feb    7-12 — Columbus,      National 
Tractor     Show,     Columbus 
Tractor  &  Implement  Club, 
Ohio    State    Fair    Grounds. 
Feb.   12-19— Hartford.  Conn.,  An- 
nual     Automobile       Show, 
Hartford  Automobile  Deal- 
ers Ass'n.  Armory,  Arthur 
Fifoot,  Mgr. 
Feb.    12-19 — Kansas    City.      An 
nual       Automobile       Show. 
Kansas     City     Motor     Car 
Dealers'  Ass'n. 
Feb      14-19— St.     Louis,    Annual 
Automobile      Show,      St. 
Louis  Automobile  M'frs  & 
Dealers'     Ass'n,     Robt.     E. 
Lee,  Mgr. 
Feb    14-19— Winnipeg,     Western 
Canada  Automotive  Equip- 
ment Show. 
Feb.  18-28— San  Bernardino.  Cal., 
National    Orange     Show, 
Fred  M.  Renfro,  Mgr. 
Feb    19-26— San  Francisco.  Fifth 
Annual  Pacific  Automobile 
Show,  Exposition  Auditor- 
ium,     George      Mahlgreen, 
Mgr. 
Feb     21-26— Louisville,       Annual 
Automobile    Show,     Louis- 
ville    Automobile     Dealers 
Ass'n.     First     Regiment 
Armory.    C.    L.    Alderson. 
.ec'y. 


Feb.    21-26— Salt       Lake       City, 
annual   Automobile   Show, 
intermountain   Automotive 
Trades       Ass'n,       W.       D. 
Rishal,   Mgr. 
Feb    26-Mar.   5 — Buffalo,  Annual 
Automobile    Show,    Buffalo 
Automobile    Dealers  Ass'n, 
74th  Regiment  Armory,  C. 
C.  Proctor,  Mgr. 
Mar    2-10 — Des    Moines,    Annual 
Automobile     Show,     Colis- 
eum, C.  G.  Van  Vliet.  Mgr. 
Mar.  5-12— Brooklyn,    Annual 
Automobile    Show,    Brook- 
lyn Motor  Vehicle  Dealers 
Ass'n.    23d    Regiment    Ar- 
mory.    George     C.     Lewis, 
chairman. 
Mar      5-12 — Pittsburgh,     Annual 
Automobile     Show,     Auto- 
motive   Ass'n,    Inc.,    Motor 
Square  Garden,  J.  J.  Bell, 
Mgr. 
Mar.  7-12— Syracuse,  N.  Y.,  An- 
nual    Automobile     Show. 
Syracuse      Automobile 
Dealers      Ass'n.      Armory, 
Howard     H.     Smith,     Mgr. 
Mar.  7-12 — Indianapolis.    Annual 
Automobile  Show,  Indiana- 
polis     Automotive      Trade 
Ass'n,     Automobile     Bldg., 
State   Fair   Grounds,   John 
Orman,  Mgr. 
Mar    12-19 — Boston,  Annual  Au- 
tomobile  Show.   Mechanics 
Bldg.  and  South  Armory. 
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Mar.  14-19— Omaha,  Annual  Au- 
tomobile Show,  Omaha 
Automobile  Trade  Ass'n, 
Inc.,  Omaha  Auditorium, 
C.   G.   Powell,   Mgr. 

April  4-9— Seattle,  Annual  Auto- 
mobile Show.  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 

April—  Chattanooga,  T  e  n  n., 
Spring  Automobile  Show, 
Chattanooga  Automotive 
Trade  Ass'n.  Sunday  Tab- 
ernacle.  C.  A.  Noone,  sec  y. 

FOREIGN  SHOWS 
Jan.      22-29  —  Colombo,      Ceylon 

Motor  Show. 
Feb.  7— Delhi,  India,  Delhi  Motor 

Show. 
Mar     23-28 — Witwatersrand    Ag- 
ricultural   Show    including 
machinery     and      motors 
sections. 

CONVENTIONS 

Feb  2-4— Chicago,  First  Annual 
Meeting,  Automotive  Elec- 
tric Service  Assn.  Hotel 
La  Salle. 

May  4-7  —  Cleveland,  National 
Foreign    Trade   Council. 

Oct  12-14,  1921— C  h  1  c  a  g  o, 
Twenty-Eighth  Annual, 
Convention  National  Im- 
plement &  Vehicle   Ass'n. 


30  Organizations  Back 

Uniform  Vehicle  Act 

WASHINGTON,  Jan.  12— Principles 
of  a  uniform  vehicle  act  were  adopted 
here  to-day  by  the  National  Conference 
on  Highway  Traffic  Regulations,  and 
there  was  practically  no  variation  from 
the  proposed  uniform  vehicle  law  adopted 
last  year  by  a  committee  representing  the 
National  Automobile  Chamber  of  Com- 
merce, American  Automobile  Associa- 
tion 'American  Association  of  State 
Highway  Officials  and  the  Highway  In- 
dustries Association.  The  acceptance  of 
these  principles  virtually  means  that  in- 
stead of  six  national  organizations,  there 
will  be  more  than  30  organizations 
pledged  to  support  the  underlying  prin- 
ciples in  an  effort  to  have  them  placed 
on  the  statutes  of  all  states.  _ 

At  the  suggestion  of  Harry  Meixell, 
representing  the  National  Automobile 
Chamber  of  Commerce,  National  Auto- 
mobile Dealers  Association,  Motor  &  Ac- 
cessory Manufacturers  Association  and 
Rubber  Association  of  America,  the  con- 
ference did  not  specify  any  weight  limi- 
tation. ,  .. 
On  the  objection  of  Meixell  in  behalt 
of  the  automotive  organizations,  the  con- 
ference reconsidered  its  vote  on  manda- 
tory stops  at  crossings  and  refused  to 
include  it  in  the  declaration  of  principles. 

Bureau  of  Mines  Drops 

Gravity  Specifications 

WASHINGTON,  Jan.  12— Specifica- 
tions for  petroleum  products  have  been 
completed  by  the  Bureau  of  Mines.  The 
report,  made  public  to-day,  shows  more 
definite  standards  of  testing  for  automo- 


bile fuels  and  oils.  Most  of  the  sugges- 
tions of  the  Society  of  Automotive  En- 
gineers  were   incorporated. 

The  old  gravity  specifications  for  fuel 
oil  have  been  completely  eliminated.  The 
viscosity  requirement  has  been  set  for 
each  grade  of  fuel  oil  and  the  Saybolt 
"Furol"  viscosimeter  adopted  for  testing 
all  fuel  oils  was  purchased  by  the  Fed- 
eral Government. 

Lubricating  oils  specifications  are 
practically  unchanged,  but  several  new 
grades  have  been  added. 

"Old  Timers"  to  Hold 

Chicago  Show  Dinner 

NEW  YORK,  Jan.  12— At  a  meeting 
of  the  Advertising  Managers  Council  of 
the  M.  A.  M.  A.,  Ralph  Leavenworth 
speaking  for  the  Standard  Parts  Co., 
said  that  the  Old  Timers  Club  had  en- 
rolled more  than  6,000  members.  He 
said  that  the  idea  of  this  club  was  orig- 
inated by  Jim  Braden,  former  advertising 
manager  of  that  company,  and  no  one 
had  expected  the  distribution  of  badges 
to  be  taken  so  seriously.  His  plan  was 
that  this  idea  should  become  so  wide- 
spread that  it  could  be  taken  over  by 
those  he  had  enrolled. 

Acting  on  this  suggestion,  several  of 
those  enrolled  met  yesterday  at  the  Van- 
derbilt  Hotel  and  formally  decided  to 
announce  a  dinner  to  take  place  during 
the  Chicago  show.  All  "Old  Timers" 
will  be  welcomed  at  this  dinner.  At  that 
time,  Richard  Kinnerdall,  chairman  of 
the  nomination  committee  will  announce 
the  following  nominations  for  office:  — 
president,  Albert  Champion;  secretary, 
F.  Ed.  Spooner;  treasurer,  Harvey  Fire- 
stone. 


Big  British  Companies 

Overcome  Difficulties 

LONDON,  Jan.  10— No  acute  financial 
distress  is  anticipated  for  any  of  the  im- 
portant British  automotive  companies  de- 
spite the  general  money  tightness  and 
vehicles  awaiting  sale.  Creditors  realize 
that  a  bigger  loss  would  follow  forced 
closures  and  they  have  confidence  in  the 
inherent  stability  of  the  trade. 

Dunlop  Rubber  Co.  has  declared  that 
negotiations  concerning  the  company's 
American  affairs  may  last  another  week. 
Its  report  for  the  financial  year  is  ex- 
pected this  month.  Stockholders  have 
been  cautioned  by  the  company  not  to 
pay  attention  to  adverse  reports  on 
Dunlop. 

Briton  Motor  Co.,  Wolverhamton,  one 
of  the  oldest  British  car  manufacturers, 
has  shown  itself  to  be  suffering  from  the 
financial  stringency,  but  declared  it  to  be 
only  temporary.  Orders  are  reported  for 
$1  500,000  worth  of  cars  on  which  de- 
posits have  been  paid.  Trade  liabilities 
are  given  as  $150,000  to  Nov.  30,  and 
bankers  hold  debenture  securities  for 
$200,000.  It  is  proposed  to  liquidate  the 
indebtedness  by  monthly  installments  be- 
ginning in  March. 

If  this  proposal  fails  the  alternative 
will  be  a  forced  realization  by  the  deben- 
ture holders. 


VOL.  XLIII  INDEX 

The  index  to  Automotive  Industries, 
Vol.  XLIII,  which  comprises  issues  for 
the'  second  six  months  of  1920,  will 
shortly  be  off  the  press.  It  will  be 
mailed  without  charge  to  subscribers  who 
make  a  request  for  it. 
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Progress  in  Fuel  Matters  Fea- 
tures Annual  S.  A.  E.  Meeting 

Much  interest  attaches  to  developments  in  fuel  re- 
search of  past  year.  Chassis  session  also  brings  out 
much  discussion.  Aeronautic  sessions  are  well  at- 
tended, while  those  devoted  to  body  engineering 
and  highways  also  prove  highly  successful. 

By  Herbert  Chase 


THE  annual  meeting  of  the  Society  of  Automo- 
tive Engineers,  just  completed  in  New  York, 
is  regarded  by  many  members  of  the  organi- 
zation as  the  best  in  the  history  of  the  Society.  All 
of  the  sessions  were  well  attended  and  the  plan  of 
holding  simultaneous  sessions  on  subjects  not  closely 
related  proved  very  successful. 

The  fuel  session,  being  as  usual  the  most  important, 
was  the  best  attended,  and  those  who  were  present 
could  not  have  failed  to  carry  away  much  useful  in- 
formation or  avoid  the  conclusion  that  the  persistent 
consideration  of  matters  relating  to  fuel  and  its 
proper  utilization  is  beginning  to  show  results  at 
least  in  the  improvement  of  many  of  the  automotive 
vehicles  now  being  designed  and  produced. 

There  is,  of  course,  a  long  distance  still  to  be  cov- 
ered before  it  can  be  said  that  the  average  automo- 
tive vehicle  is  using  fuel  in  a  thoroughly  efficient 
manner,  and  there  still  remains  the  stupendous  prob- 
lem of  getting  higher  average  efficiency  in  the  opera- 
tion of  the  nearly  nine  million  automotive  vehicles  in 
use  to-day.  This,  indeed,  is  a  problem  worthy  of  the 
best  efforts  of  the  most  capable  engineers,  yet  receiv- 
ing scant  consideration.  As  pointed  out  by  speakers 
at  the  meeting,  the  average  automotive  engine  now  in 
use  not  only  runs  throttled  a  large  percentage  of  the 
time — a  condition  under  which  high  economy  is  im- 
possible— but  less  than  75  per  cent  of  the  fuel  enter- 


ing the  cylinder  is  burned  in  the  average  case,  sc 
definitely  proved  in  one  paper  covering  tests  of  a  full 
hundred  passenger  cars  and  trucks.  This  waste  of 
fuel  is  just  as  real  as  if  25  out  of  each  hundred  gallons 
of  gasoline  put  into  the  car  or  truck  tank  was  allowed 
to  leak  out,  and  is  far  more  harmful  than  if  so  lost, 
for  it  results  in  many  engine  troubles,  yet  little  or 
nothing  is  done  to  check  the  loss  though  it  might  be 
well  nigh  eliminated  if  car  manufacturers  were  suffi- 
ciently interested  to  supply  modern  manifolds  and 
carbureters  and  see  that  the  service  station  and  user 
are  acquainted  with  the  facts  and  educated  to  the  im- 
portance and  feasibility  of  bettering  the  fuel  utiliza- 
tion of  the  car  now  in  service. 

The  most  discussed  and  perhaps  the  most  valuable 
paper  presented  was  that  entitled  the  Fuel  Problem  in 
Relation  to  Engineering  Viewpoint,  by  A.  L.  Nelson, 
chief  engineer  of  the  Premier  Motor  Corporation.  The 
stated  object  of  the  paper  was  to  get  the  engineer  to 
take  a  broader  viewpoint  of  the  fuel  situation  and 
not  to  take  the  position  that  things  which  heretofore 
have  not  been  commercially  successful  or  feasible  are 
by  no  means  impossible  of  attainment.  The  paper, 
which  will  appear  in  an  early  issue  of  Automotive 
Industries,  should  be  instrumental  in  attaining  this 
commendable  object,  but  it  goes  much  further  than 
its  title  indicates  in  a  most  original  and  instructive 
presentation  of  data  which  no  engineer  who  wishes 
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to  be  conversant  with  promising  methods  of  improving 
car  performance  should  fail  to  acquaint  himself  with. 
The  author  shows  in  the  first  place  how  small  a  propor- 
tion of  the  available  power  of  the  engine  is  required  to 
propel  a  car  at  moderate  speed  on  the  level  road,  and 
points  out  how  low  a  power  factor  with  consequent  low 
fuel  economy  results.  It  is  then  shown  how  economy 
and  performance  can  be  greatly  increased  by  increased 
compression  ratio,  made  feasible  by  a  very  late  closing 
of  the  inlet  valve.  The  effect  of  gear  ratio  on  economy 
is  also  set  forth  and  some  new  designs  of  piston  and 
inlet  manifold  are  described. 

In  discussing  this  paper  C.  P.  Grimes  laid  stress  upon 
the  need  for  bettering  the  load  factor  as  a  means  of 
securing  better  economy  and  briefly  outlined  tests  he 
had  recently  made  which  showed  that  greater  economy 
results  from  carrying  a  greater  spark  advance  than  is 
commonly  employed  under  part  throttle  conditions.  He 
suggested  the  need  for  some  interconnection  between 
throttle  and  spark  advance  mechanism  when  the  latter 
is  automatic  as  it  then  must  be  set  to  properly  function 
at  full  loads  when  at  the  same  speed  and  part  load  a 
greater  advance  can  be  used  to  advantage.  H.  L.  Horn- 
ing, among  others,  commended  Nelson  for  the  valuable 
paper  he  presented.  He  suggested  that  less  valve  lift 
than  was  employed  by  Nelson  would  have  resulted  in 
greater  turbulence  in  the  charge  with  good  effect. 

Fuel  Waste  in  Present  Cars 

An  item  not  on  the  program  which  proved  of  consider- 
able interest  was  a  report  of  tests  conducted  by  the 
Bureau  of  Mines  for  the  purpose  of  determining  the 
percentage  of  unburned  products  in  the  exhaust  of  a 
large  number  of  cars  selected  at  random  and  tested  un- 
der normal  operating  conditions  in  precisely  the  same 
state  of  adjustment  (or  lack  of  adjustment)  in  which 
they  run  in  normal  use.  This  report  showed  that  in  the 
average  case  the  exhaust  contained  only  9  per  cent  of 
carbon  dioxide,  completely  burned  carbon,  while  the 
average  percentage  of  carbon  monoxide  (partly  burned 
carbon)  was  seven,  and  the  unburned  hydrogen  and 
hydrocarbons  was  over  3  per  cent.  Not  a  car  was  found 
in  which  more  than  95  per  cent  of  the  fuel  was  burned, 
and  as  previously  stated  the  average  percentage 
burned  was  under  75.  This  means  that  the  average  car 
is  using  an  effective  air  to  gas  ratio  of  only  12  to  1,  a 
ratio  of  14  to  1  is  the  theoretical  ratio  for  complete  com- 
bustion, and  16  or  more  to  one  is  usually  required  for 
maximum  efficiency.  In  other  words,  the  average  user 
employs  a  much  richer  mixture  than  is  necessary,  though 
in  so  doing  his  fuel  bill  is  about  one-third  higher  than 
necessary  and  troubles  from  carbon  deposits  and  crank- 
case  polution,  to  mention  only  two  evil  effects,  are  en- 
couraged. Until  steps  are  taken  to  remedy  this  condi- 
tion service  problems  will  continue  to  multiply  and  the 
fuel  problem  will  continue  to  grow  more  menacing. 

In  discussing  this  Bureau  of  Mines  report  Elmer 
Sperry  drew  attention  to  the  fact  that  not  even  a  trace 
of  carbon  monoxide  was  found  in  the  exhaust  gas  of  sev- 
eral Diesel  engines  in  tests  he  had  directed,  although 
the  fuel  commonly  employed  is  far  less  volatile  than  that 
used  in  conventional  automotive  engines.  He  spoke  also 
of  the  apparent  dread  which  the  average  engineer  has 
of  attempting  to  use  high  compression  in  engines,  in 
spite  of  the  fact  that  this  involves  little  more  than  the 
addition  of  about  three  piston  rings.  A  piston  so  fitted 
will,  he  said,  fall  of  its  own  weight  through  the  cylinder, 
and  have  little  more  friction  than  ordinary  pistons. 

C.  F.  Kettering's  talk  was  similar  iij  many  respects  to 
those  he  has  given  at  past  meetings  of  the  Society,  al- 
though he  freely  admitted  that  theories  he  had  formerly 


evolved  had  been  modified  in  many  cases  as  new  infor- 
mation had  been  accumulated.  He  feels  that  the  fuel 
problem  is  beginning  to  be  appreciated  both  by  the 
automotive  and  fuel  industries.  He  drew  attention  to 
the  general  misconceptions  which  a  lack  of  understand- 
ing of  terminology  have  brought  about  and  said  that  it 
aids  greatly  in  the  understanding  of  combustion  phe- 
nomena to  remember  that  changes  in  temperature  due 
to  addition  or  subtraction  of  heat  are  simply  interpreted 
as  meaning  increase  or  decrease  in  the  velocity  of  the 
molecules  of  the  substance  heated. 

Frank  A.  Howard,  development  manager  of  the  Stand- 
ard Oil  Co.  of  New  Jersey,  in  his  paper  on  the  Volatility 
cf  Internal  Combustion  Engine  Gasoline  first  defined  the 
term  "gasoline"  as  "the  cheapest  petroleum  product  ac- 
ceptable for  universal  use  as  a  fuel  in  the  prevailing 
type  of  internal  combustion  engine."  He  then  showed 
the  physical  meaning  of  the  term  volatility,  the  vapor  ten- 
'  sion  method  of  measuring  it,  laid  stress  on  the  fact  that 
inherent  volatility  is  dependent  upon  time,  surface  and 
heat.  He  commended  the  use  of  so-called  hot-spot  de- 
vices for  adding  heat  to  the  fuel  entering  an  engine  and 
made  it  clear  that  heating  the  air  only  is  not  effective 
for  the  reason  that  air  is  a  poor  conductor  of  heat  and 
therefore  will  not  bring  about  vaporization  of  the  fuel 
in  the  limited  time  available.  The  hot-spot  will  do  this 
if  so  arranged  that  the  fuel  particles  are  thrown  out  of 
the  insulating  air  stream  against  it  and  manifold  "con- 
densation" is  impossible  under  the  average  manifold 
temperature  prevailing  because  it  is  physically  impos- 
sible for  any  vapor  to  condense  when  its  partial  pres- 
sure is  lower  than  the  vapor  pressure  of  the  liquid  itself 
at  that  temperature. 

Howard  believes  that  the  hot-spot,  when  properly  de- 
signed, is  an  effective  and  simple  solution  of  the  prob- 
lem, that  it  should  be  incorporated  in  new  designs,  and 
that  it  will  lend  itself  to  attachment  in  existing  engines. 

Howard,  who  was  the  only  speaker  who  could  be  said 
to  represent  the  point  of  view  of  the  fuel  industry,  ex- 
pressed himself  as  being  pleased  with  the  indications 
of  progress  in  solving  the  fuel  problem  which  were 
brought  to  light  during  the  meeting. 

Flame  Movement  in  Closed  Cylinders 

The  paper  on  Flame  Movement  in  a  Closed  Cylinder 
by  C.  A.  Woodbury  was  read  in  the  absence  of  the  author 
by  his  assistant,  Mr.  Lewis,  and  developed  much  useful 
information  which  supplements,  and  in  part  corroborates 
the  work  done  by  Prof.  H.  B.  Dixon  in  England.  Dr.  Wood- 
bury plans  to  continue  this  work  and  report  upon  it 
further  at  later  meetings  of  the  Society.  To  date  the 
fuel  used  has  been  a  fixed  gas,  acetylene,  but  it  is  the 
plan  to  later  experiment  with  more  complex  fuels,  such 
as  are  used  in  internal  combustion  engines.  Results 
thus  far  appear  to  indicate  that  true  detonations  do  not 
take  place  in  cylinders  of  the  size  employed  in  automo- 
tive apparatus,  but  final  conclusions  in  this  regard  are 
reserved  pending  the  completion  of  further  tests. 

In  a  paper  entitled  Air  Temperature  Regulation  Ef- 
fects on  Fuel  Economy,  R.  E.  Fielder  of  the  Fifth  Avenue 
Coach  Company,  the  thermostatic  device  designed  for  use 
on  buses  operated  by  his  company  for  controlling  the 
temperature  of  air  entering  the  carbureter.  With  this 
device  it  has  proved  possible  to  make  an  average  saving 
of  about  8  per  cent,  which  means  much  when  it  is  con- 
sidered that  the  company  uses  several  million  gallons  of 
gasoline  each  year,  the  fuel  bill  constituting  the  second 
greatest  item  of  expense.  The  temperature  control  de- 
vice is  reported  to  afford  the  greatest  possibility  of  sav- 
ing in  fuel  of  any  of  the  numerous  fuel  devices  tested. 

The  only  other  paper  read  at  the  fuel  session  was  that 
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by  Dr.  H.  C.  Dickinson  of  the  Bureau  of  Standards  in 
which  he  gave  a  resume  of  certain  research  work  relat- 
ing to  fuel  which  the  Bureau  has  been  conducting.  This 
work  included  some  studies  of  conditions  known  to 
aggravate  the  tendency  of  an  engine  to  knock.  In  order 
to  prove  that  the  knock  is  due  after  all  to  an  aggravated 
piston  slap,  a  piston  with  excessive  clearance  was  tried, 
and  it  was  found  possible  to  readily  distinguish  between 
knock  due  to  combustion  phenomena  and  piston  slap. 

Other  tests  involving  the  use  of  one  or  two  spark 
plugs  used  separately  or  together  were  conducted,  and 
it  was  found  possible  to  bring  about  conditions  in  which 
firing  from  one  plug  would  cause  a  knock  when  firing 
from  two  plugs  would  not  do  so  and  vice  versa.  The  rea- 
son for  this  is  not  yet  apparent,  but  it  is  thought  prob- 
able that  the  knock  can  be  controlled  by  accurate  timing 
of  the  center  of  the  explosion.  It  has  been  noted  that 
pressures  in  excess  of  1000  lb.  per  square  inch  may  re- 
sult from  the  knock  phenomenon,  and  that  the  latter  is  in- 
variably accompanied  by  a  sudden  rise  in  temperature 
of  the  jacket  water. 

Thomas  Midgley,  Jr.,  stated  that  some  believe  that  the 
temperature  occurring  at  the  time  of  the  knock  may  be 
sufficient  to  convert  carbon  into  the  gaseous  state.     In 


any  case  quartz  cylinder  windows  have  enabled  obser- 
vation of  the  fact  that  an  extremely  brilliant  light  ac- 
companies the  knock.  Spectrum  analysis  of  this  light 
reveals  a  green  line  thought,  but  not  definitely  known, 
to  indicate  carbon  gas.  Mr.  Weinberg  questioned  this, 
stating  that  the  highest  temperatures  attainable  in  a  car- 
bon arc  in  vacuum  are  not  accompanied  by  gasification 
of  carbon.  He  cited  experiments  that  he  has  conducted 
on  a  5%  by  6-in.  air-cooled  engine  developing  35  hp.  at 
900  r.p.m.  This  engine  cools  very  well,  he  said,  when  the 
spark  plug  is  placed  near  the.  inlet  valve,  but  when 
placed  opposite  the  exhaust  valve  it  is  impossible  to 
keep  the  engine  cool. 

H.  L.  Horning,  in  closing  the  discussion  on  fuel,  cited 
the  need  for  tests  that  would  enable  a  measure  of  car- 
bureter efficiency  independent  of  engine  performance, 
and  outlined  a  test  that  he  believes  will  give  the  desired 
result.  He  spoke  of  the  plan  for  co-operation  between 
the  S.  A.  E.,  the  American  Petroleum  Institute,  the  Bu- 
reau of  Standards  and  the  Bureau  of  Mines,  and  indi- 
cated that  plans  for  financing  research  work  bearing  on 
the  fuel  problem  at  the  laboratories  of  the  two  organi- 
zations last  mentioned  are  being  formulated  and  wi!l 
shortly  be  announced. 


The  Chassis  Session 


By  P.  M.  Heldt 


HM.  CRANE  presided  at  the  chassis  session, 
which  was  held  in  the  Auditorium  of  the  Engi- 
•  neering  Societies  Building,  and  was  well  at- 
tended. In  opening  the  meeting  Mr.  Crane  said  the  prin- 
cipal object  was  to  discuss  various  questions  which  had 
come  up  from  time  to  time  in  connection  with  the  work 
of  the  Fuel  Committee.  Questions  were  constantly  being 
asked  as  to  why  we  burned  so  much  fuel  per  passen- 
ger mile  or  per  ton-mile.  The  petroleum  industry  had 
taken  a  certain  view  regarding  the  small  car  which 
called  for  comment.  Comfort  and  speed  were  factors 
which  could  not  be  neglected  in  -passenger-car  design, 
even  if  somewhat  more  fuel  had  to  be  burned  in  order 
to  provide  them.  We  could  not  rationally  ask  the  public 
to  ride  in  open  cars  without  top  or  windshield  to  save 
fuel. 

We  were  often  asked  why  we  were  using  low-geared 
cars.  The  answer  was  that  the  public  wants  them.  Pos- 
sibly the  public  wanted  low-geared  cars  because  of  the 
difficulty  of  gear  changing.  Unfortunately,  the  design 
of  the  present  type  of  engine  was  such  that  if  we  cut 
down  its  power  we  also  reduced  its  economy.  The 
speaker  said  he  had  been  told  that  on  a  flat  stretch  the 
most  economical  way  to  drive  a  car  was  to  accelerate  to 
full  speed  as  rapidly  as  possible  and  then  let  the  car 
coast  with  the  engine  cut  off. 

One  reason  for  poor  fuel  efficiency  was  defective 
brake  rigging,  with  the  result  that  the  brakes  were  con- 
stantly dragging,  there  being  no  means  for  rapidly  ad- 
justing them.  Defective  gearbox  and  axle  design  were 
other  causes  of  low  fuel  efficiency.  The  housings  of 
these  parts  were  often  of  such  design  that  the  parts 
could  not  be  lubricated  by  oil,  and  grease  was  generally 
a  poor  lubricant.  In  cold  weather  the  grease  becomes 
very  stiff,  so  that  a  large  amount  of  power  was  required 
to  turn  the  gears,  and  everyone  was  familiar  with  the 
fact  that  occasionally  it  was  impossible  to  shift  the 
gears  at  all  on  a  cold  morning. 

A  paper  on  a  Suggested  Rating  Rule  for  Racing  Cars 


was  presented  by  Mr.  Crane,  of  which  he  gave  a  brief 
abstract  only.  Reference  was  made  to  the  present  racing 
rule,  limiting  the  piston  displacement  of  the  engine  to 
183  cu.  in.  and  it  was  pointed  out  that  the  piston  dis- 
placement limit  had  led  to  such  developments  as  enor- 
mous valve  areas,  huge  inlet  pipes  and  carbureters,  ex- 
treme valve  timing,  and  very  light  reciprocating  parts. 
However  desirable  these  features  might  be  for  racing 
purposes,  they  were  undesirable  in  commercial  engines. 
Those  first  mentioned  made  good  performance  at  mod- 
erate and  low  engine  speeds  impossible  with  the  present 
type  of  fuel,  while  the  very  light  pistons  used  could  not 
be  expected  to  give  either  reasonable  wear  or  proper 
control  of  lubrication  in  commercial  service. 

Mr.  Crane's  suggestion  was  to  use  a  rule  whereby  cars 
would  be  rated  in  accordance  with  the  piston  displace- 
ment per  mile  actually  used  by  them.  Such  a  rule 
would  involve  rear  wheel  diameter  and  gear  ratio,  as 
well  as  the  piston  displacement  of  the  engine.  He 
pointed  out  that  racing  is  very  expensive,  and  expressed 
the  opinion  that  such  a  rule  would  be  of  greater  help  in 
developing  commercial  design  of  passenger  cars  and 
trucks  by  enabling  engineers  to  get  some  really  valuable 
lessons  from  racing. 

The  second  speaker  was  J.  G.  Vincent,  who  spoke 
briefly  on  Economy  and  Performance  Demands.  Mr. 
Vincent  said  that  the  average  user,  when  thinking  of 
economy,  thought  only  of  gasoline  economy.  However, 
the  gasoline  bill  was  not  the  chief  item  of  expense,  as  a 
rule.  Engine  design  was  limited  by  the  demand  for  per- 
formance. An  acceleration  of  from  5  to  30  m.p.h.  in  any- 
where from  12  to  14  seconds  was  generally  desired.  The 
engineer  then  had  three  choices:  He  might  select  a  high 
speed  engine  with  a  gear  ratio  of  about  5%  to  1,  a 
medium  speed  engine  with  a  gear  ratio  of  about  4  to  1, 
or  a  low  speed  engine  with  a  gear  ratio  of  2V2  to  3. 
The  speaker  did  not  believe  that  so  far  as  the  engine 
was  concerned,  there  was  any  great  difference  in  respect 
to  thermal  efficiency  because  the   larger  engine  would 
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have  to  be  operated  at  a  lower  compression  pressure. 
Mr.  Vincent  expressed  the  view  that  entirely  too 
much  importance  had  been  attached  to  the  effect  of  the 
throttle  on  economy,  and  not  enough  to  the  friction  of 
the  engine.  Probably  everyone  had  tried  the  experiment 
of  gradually  reducing  the  amount  of  lubricant  supplied 
to  the  engine,  and  he  for  one  had  been  surprised  at  the 
small  amount  of  oil  to  the  cylinder  that  he  "could  get 
away  with,"  but  in  thus  cutting  down  the  lubrication  he 
had  experienced  other  troubles  which  he  had  not  looked 
for,  such  as  increased  crankcase  dilution.  In  the  mat- 
ter of  tires,  he  believed  there  was  such  a  thing  as  over- 
sizing,  as  well  as  undersizing,  and  the  happy  mean  was 
the  best.  It  was  not  possible  to  lay  down  rules  as  to 
how  big  a  car  to  build,  because  different  people  demanded 
different  sizes.  Service  costs  were  in  proportion  to  sim- 
plicity, reliability  and  accessibility,  which  features  he 
did  not  pretend  to  have  given  in  the  order  of  their  rela- 
tive importance.  The  automobile  designer  would  do  well 
to  take  out  a  sample  car  and  test  it  on  the  road  for  a 
few  months,  taking  care  of  the  car  himself,  before  turning 
it  over  to  the  factory.  He  would  often  be  surprised 
what  a  number  of  parts  had  to  be  taken  off  before  he 
was  able  to  get  at  any  particular  part  that  needed  at- 
tention. If  there  should  come  about  a  great  change  in 
the  matter  of  performance  requirements,  the  four-speed 
gearbox  would  get  more  consideration  again. 

Chassis  Design  for  Fuel  Economy 

A.  L.  Putnam  presented  a  paper  on  Chassis  Design  for 
Fuel  Economy.  Mr.  Putnam  stated  that  engines  are  now 
so  reliable  that  they  require  very  little  attention,  hours 
being  usually  spent  on  other  parts  where  only  minutes 
are  spent  on  the  engine.  He  wished  to  call  attention  to 
some  of  the  losses  in  other  parts  of  the  chassis.  Follow- 
ing are  extracts  covering  the  main  points  made  in  the 
paper : 

The  anti-friction  bearings  give  very  little  chance  for 
any  considerable  improvement.  But  the  practice  of 
using  in  the  transmission  and  rear  axle  a  very  heavy 
grease  which  solidifies  at  even  a  cool  temperature  is  far 
from  economical  from  the  standpoint  of  fuel  economy  and 
efficient  lubrication.  This  is  particularly  the  case  when 
the  car  is  frequently  stopped  and  started  and  used  inter- 
mittently in  very  cold  weather.  It  is  now  perfectly  pos- 
sible to  make  and  install  gears  which  will  pass  as  to 
sound  even  if  not  smothered  by  "dope."  It  is  also  possible 
to  construct  properly  vented  transmission  cases  and 
differential  housings  which  will  hold  thin  oil  with  even 
less  leakage  than  we  have  at  present  with  heavy  oil. 

The  great  congestion  of  traffic  in  cities  has  brought 
about  a  very  common  custom  of  insistence  on  a  brake 
adjustment  which  gives  instant  action  with  a  very  small 
pedal  movement.  The  external-band  brake  is  a  very 
poor  instrument  to  fulfil  this  condition.  It  is  virtually 
impossible  as  a  matter  of  common  practice  to  adjust  it 
closely  enough  to  suit  and  still  not  drag  some.  As  the 
quick  brake  must  be  had  at  any  cost,  the  larger  number 
are  dragging.  A  dragging  brake  which  does  not  heat 
enough  to  call  attention  to  itself  by  developing  excessive 
heat  at  a  moderate  speed  still  has  a  marked  effect  on  the 
position  of  the  throttle  and  is  the  cause  of  wasting  much 
fuel.  Brakes  are  pulling  from  a  mere  fraction  to 
several  horsepower  per  pair  out  of  the  majority  of  cars 
equipped  with  them.  The  internal-expanding  type  of 
brake  is  much  better  adapted  to  extremely  close  adjust- 
ment without  dragging  and  the  heat  it  generates  ex- 
pands and  contracts  the  drum  in  the  right  direction 
with  relation  to  the  shoes  instead  of  the  wrong  direction 
a*  in  the  case  of  the  external-band  brake. 

The  excessive  amount  of  motion  between  the  engine 


and  the  axle,  of  course,  causes  a  loss  of  power  and  fuel 
in  a  minor  degree  due  to  joint  angularity  which  pro- 
duces wear;  it  takes  power  to  produce  wear.  I  think 
that  this  excessive  amount  of  movement,  no  matter  how 
smoothly  accomplished,  is  not,  strictly  speaking,  a  com- 
fortable one  for  the  passengers,  and  know  that  it  is  very 
fatiguing  for  the  driver,  increasing  greatly  the  strain 
of  guiding  the   vehicle. 

Unsprung  Weight 

As  the  weight  of  the  axle  and  springs  is  on  the  aver- 
age about  one-quarter  of  the  total  weight,  these  parts  are 
able  to  cause  considerable  disturbance  in  the  smooth 
operation  of  the  vehicle.  This  fact  is,  of  course,  so  gen- 
erally appreciated  that  many  serious  endeavors  are  made 
to  reduce  appreciably  the  weight  of  these  unsprung  parts 
and  by  so  doing  decrease  the  effect  of  their  action  and 
reaction.  These  efforts  undoubtedly  have  good  effect 
when  they  are  carried  far  enough  to  make  an  appreciable 
change  in  the  proportion  of  sprung  and  unsprung  weight. 

The  pneumatic  tire  is  one  of  the  main  factors  in  the 
success  of  the  passenger  automobile.  If  this  tire  is  such 
a  good  thing,  why  not  have  a  little  more  of  it?  Why  not 
give  it  a  larger  opportunity  to  show  its  worth  and  itself 
absorb  a  larger  proportion  of  the  shocks,  and  give  better 
traction? 

In  fact  it  is  perfectly  possible  to  carry  this  idea  far 
enough  to  eliminate  the  springs  entirely  and  simply 
provide  for  the  horizontal  displacement  of  the  front 
wheels  with  relation  to  the  rear  pair.  When  this  is  done 
the  unsprung  weight  factor  will  have  disappeared,  as  all 
the  weight  is  sprung  weight  and  completely  tied  together 
without  movement.  The  wheels  move  with  the  body  and 
the  body  with  the  wheels. 

At  present  we  seem  to  be  accepting  as  gospel  the  state- 
ment that  the  present  tire  sizes  as  put  forward  are  the 
last  word  as  regards  pneumatic-tire  equipment,  when  a 
little  thought  and  even  less  science  can  prove  them  as 
only  the  beginning  of  the  real  use  of  pneumatic  tires. 

Mr.  Crane  said  he  was  glad  Mr.  Putnam  had  put  so 
much  emphasis  on  the  tire  problem.  The  fabric  tire  was 
inherently  a  shock  absorber,  and  that  was  the  reason  of 
its  shortness  of  life;  it  absorbed  the  energy  of  the 
shocks  and  that  destroyed  it.  The  tire  companies  in 
their  literature  had  not  taken  full  advantage  of  the 
possibilities  of  the  cord  tire. 

Mechanical  Losses 

Next  was  read  a  paper  entitled:  "Mechanical  Losses 
an  Economy  Factor,"  by  Prof.  Wm.  T.  Magruder  of 
Ohio  State  University.  Prof.  Magruder  said  that  tests 
of  engines  and  materials  had  become  common,  and  that 
greater  attention  must  now  be  given  to  the  smaller 
parts  of  the  motor  car.  We  could  hardly  expect  private 
laboratories  to  make  public  the  results  which  they  had 
obtained  at  great  effort  and  expense,  and  the  general 
public  must  look  for  such  informaton  to  the  Bureau  of 
Standards  and  to  the  several  engineering  laboratories 
conducted  in  connection  with  state  universities  and  other 
institutions.  Figures  were  given  for  the  friction  horse- 
power of  the  Ford  engine  at  normal  speed,  and  this  was 
said  to  be  approximately  equal  to  the  power  required  to 
drive  an  automobile  at  moderate  speeds.  How  to  reduce 
this  friction  horsepower  was  a  problem  that  called  for 
experimental  investigation.  The  temperature  of  the 
jacket  water  had  an  important  influence  on  the  operation 
and  economy  of  an  engine.  Intense  cooling  increased 
the  power  and  reduced  the  specific  fuel  consumption, 
both  with  gasoline  and  kerosene.  Prof.  Magruder  de- 
scribed the  testing  facilities  at  Ohio  State  University, 
and  some  of  the  methods  followed  in  making  power  and 
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efficiency  tests  of  engines,  transmissions  and  complete 
chassis. 

W.  P.  Kennedy  presented  a  brief  note  descriptive  of 
three  light  German  cars,  on  behalf  of  Col.  A.  J.  Slade, 
who  was  a  member  of  the  U.  S.  Armistice  Commission 
and  who,  upon  his  return  to  the  United  States,  brought 
along  samples  of  the  cars  referred  to,  a  Benz,  a  Wan- 
derer and  a  Mathis.  Recently  experiments  had  been 
conducted  with  these  cars  to  see  whether  a  car  of  the 
Wanderer  type,  for  instance,  would  not  be  more  economi- 
cal to  maintain  than  heavy  motorcycles  in  the  mail  serv- 
ice. Mr.  Kennedy  said  that  in  case  the  design  should 
be  found  suitable,  it  would  have  to  be  somewhat  Ameri- 
canized by  increasing  the  tread  from  48  to  56  in.  and 
by  making  various  parts  more  accessible  so  as  to  facili- 
tate repairs. 

C.  W.  Spicer  presented  a  paper  on  Torsional  Strength 
of  Multiple  Splined  Shafts.  Tests  were  run  on  15  care- 
fully machined  shafts,  of  the  dimensions  shown  in  Fig. 
1,  there  being  not  more  than  0.0005  in  variation  from 
the  diameters  shown.  The  shafts  were  carefully  heat 
treated,  each  specimen  being  checked  by  Brinell  tests  at 
the  ends  and  by  scleroscope  tests  throughout  its  length, 
the  Brinell  hardness  lying  between  220  and  235  and  the 
scleroscope  hardness  between  38  and  43. 

It  will  be  noticed  that  the  small  diameter  of  shafts 
Nos.  11  to  15  lies  between  the  large  and  the  small  diam- 
eters of  shafts  Nos.  6  to  10.  This  diameter  represents 
a  shaft  which,  according  to  one  authority,  is  hypotheti- 
cally  equivalent  to  the  splined  shaft  in  torsional  strength. 
Mr.  Spicer's  tests  disproved  this  assertion. 

The  results  of  individual  tests  of  the  five  specimens  of 
each  group  were  very  uniform.  The  curves  shown  in 
Fig.  2  represent  the  average  of  the  five  shafts  in  each 
group,  and  are  self-explanatory.  Curve  A  is  the  plotted 
average  of  shafts  Nos.  1  to  5.  Curve  B  is  curve  A  cor- 
rected for  a  diameter  equal  to  the  small  diameter  of 
shafts  Nos.  6  to  10.  Curve  C  is  the  average  of  shafts 
Nos.  6  to  10,  and  curve  D  is  the  average  of  shafts  Nos. 
11  to  15. 

The  position  of  the  letters  a,  c,  d  also  indicates  the  loca- 
tion of  the  so-called  Johnson  elastic  limit;  that  is,  the 
point  at  which  the  unit  increment  of  deflection  per  unit 
of  load  increase  is  50  per  cent  greater  than  at  the  be- 
ginning. 

Comparing  curves  B  and  C  it  will  be  readily  seen  that 
a  splined  shaft  of  the  dimensions  given  has  a  torsional 
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Fig.  1 — Dimensions  of  test  i  ed   i«    iplined  shaft 
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Fig.  2 — Curves  showing  results  of  splined  shaft  tests 

elastic  limit  of  approximately  18  per  cent  less  than  a  full 
round  shaft  of  a  diameter  equal  to  the  small  diameter  of 
the  splined  shaft.  The  elastic  limit  of  the  hypothetically 
equivalent  shaft  is  very  much  higher. 

A  paper  on  a  New  Principle  of  Engine  Suspension  was 
presented  by  S.  E.  Slocum,  Professor  of  Applied  Mechan- 
ics at  the  University  of  Cincinnati.  The  method  referred 
to  consists  in  mounting  the  engine  or  powerplant  upon 
a  sub-frame  or  cradle,  which  is  rigidly  supported  upon  a 
trunnion  at  the  middle  of  a  cross  member  of  the  frame 
at  one  end,  and  resiliently  supported  on  the  main  frame 
on  both  sides  at  the  opposite  end.  Prof.  Slocum  said  that 
most  of  the  vibration  in  a  motor  car  was  due  to  syn- 
chronism between  the  natural  period  of  vibration  of  the 
complete  chassis  and  the  operating  speed  of  the  engine. 
By  mounting  the  engine  as  described,  it  would  not  only 
have  a  three  point  support,  but  within  certain  limits  it 
would  have  freedom  of  motion  about  a  fixed  point.  The 
engine  had  three  degrees  of  freedom  and  it  was  possible 
to  absolutely  control  the  period  of  vibration.  By  prop- 
erly designing  or  adjusting  the  resilient  supports,  which 
were  shown  in  the  form  of  coiled  springs,  it  was  possible 
to  change  the  period  of  vibration  so  as  to  prevent  any 
possibility  of  its  synchronizing  with  the  natural  period 
of  the  chassis. 

J.  G.  Perrin,  who  had  been  abroad  recently,  attending 
the  London  show,  spoke  briefly  on  light  cars  in  Europe. 
He  voiced  the  opinion  that  we  did  not  have  very  much 
to  learn  from  European  engineers  in  the  matter  of  se- 
curing economy.  Abroad  they  obtained  economy  by  using 
very  small  cars,  which  would  not  be  practical  here,  at 
lea  I  not  so  long  as  we  failed  to  get  over  our  mania  of 
doing  everything  on  the  high  gear.  They  secured  light 
weight  by  making  their  cars  small.     They  used  smaller 
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gear  ratios,  and  we  all  knew  that  that  made  for  fuel 
economy.  The  only  example  of  advanced  design  that  he 
saw  was  the  Ricardo  engine,  which  he  described  briefly. 
All  the  small  cars  being  brought  out  in  England  had 
engines  of  only  11  to  12  h.p.,  and  one  reason  for  this 
low  power  was  that  the  British  Government  had  recently 
imposed  a  tax  of  one  pound  sterling  per  horsepower. 
In  judging  European  fuel  economy  figures,  it  must  be 
kept  in  mind  that  they  are  based  on  a  somewhat  better 
grade  of  gasoline  than  we  were  using,  and,  of  course, 
it  must  also  not  be  lost  sight  of  that  the  Imperial  gal- 
lon is  considerably  bigger  than  the  U.  S.  gallon. 

One  speaker  said  that  he  had  had  experience  in  France 
with  both  the  Wanderer  and  the  Baby  Peugeot.  Both  of 
these  cars  were  equipped  with  4-cylinder,  60  x  90  mm. 
(2.36  x  3.54)  engines.  The  one  original  feature  on  the 
Wanderer  was  a  transmission  case  of  pressed  steel.  On 
the  whole  the  Baby  Peugeot  showed  much  the  better  per- 
formance. On  one  occasion  he  drove  it  at  an  average 
speed  of  28  m.p.h.  continuously  for  over  2  hrs.,  with  a 
fuel  consumption  of  7  liters  per  100  kilometers,  which 
is  equivalent  to  nearly  34  miles  per  gal.  Both  the  Wan- 
derer and  the  Baby  Peugeot  were  magneto-equipped. 
The  Wanderer  had  a  silent  camshaft  drive,  while  the 
Peugeot  had  a  direct  drive  on  both  the  second  and  third 
speeds,  the  second  speed  reduction  being  7  to  1  and  the 
third  speed,  3%  to  1.  Both  of  these  cars  weighed  in 
the  neighborhood  of  1300  lb. 

Efficiency  of  Pneumatic  Tires 

Mr.  Manly  asked  Mr.  Vincent  what  was  the  actual  effi- 
ciency of  the  pneumatic  tire.  When  the  A.  C.  A.  erected 
its  clubhouse  it  installed  a  chassis  testing  dynamometer 
in  its  laboratory,  and  tests  made  on  this  dynamometer 
showed  that  a  great  amount  of  power  was  lost  in  the 
tires.  In  the  case  of  one  particular  car,  this  loss 
amounted  to  from  36  to  45  h.p.,  and  the  results  were  very 
disappointing  to  the  manufacturer.  Mr.  Manly  said  his 
reason  for  bringing  up  this  matter  was  because  in  1896 
he  had  made  some  tests  on  the  efficiency  of  bicycle  tires 
in  collaboration  with  Prof.  Carpenter  at  Cornell  Univer- 
sity, and  these  tests  indicated  very  low  efficiency,  the 
efficiency,  moreover,  being  in  inverse  proportion  to  the 
wall  thickness.  Mr.  Clayden  said  that  the  testing  ap- 
paratus formerly  installed  in  the  A.  C.  A.  laboratory  had 
been  transferred  to  Yale  University,  New  Haven,  Conn., 
and  was  now  in  charge  of  Prof.  Lockwood,  who  had  given 
some  figures  regarding  the  losses  in  pneumatic  tires  in 
a  paper  presented  before  the  Philadelphia  Section  of  the 
Society. 

Mr.  Manly  said  one  thing  he  wanted  to  bring  out  was 
that  a  tire  was  very  much  more  efficient  when  highly  in- 
flated, to  which  Mr.  Crane  replied  that  the  efficiency  also 
depended  upon  the  flexibility  of  the  casing.  The  power 
loss  in  cord  tires  varied  between  20  and  30  per  cent, 
while  that  in  fabric  tires  amounted  to  considerably 
more. 

Mr.  Williams  said  it  would  appear,  now  that  cord  tires 
had  come  into  extensive  use,  that  it  ought  to  be  possible 
to  make  tires  very  much  larger  in  width  and  with  thinner 
walls,  and  at  the  same  time  use  lower  inflation  pressures. 
Mr.  Anglada  said  that  if  springs  were  to  be  dispensed 
with,  it  would  be  necessary  to  use  pneumatic  tires  about 
12  in.  in  width.  In  Buffalo  recently  he  had  seen  a  12-in. 
tire  on  a  motor  truck  burst,  and  the  truck  turn  over  as 
a  result,  and  the  same  would  undoubtedly  happen  if  tires 
of  such  size  were  fitted  to  passenger  cars. 

F.  E.  Watts  said  that  the  published  results  of  the 
French  fuel  economy  contest  showed  that  whereas  the 
French  cars  were  groomed  to  the  highest  pitch  and 
handled  with  great  skill,  the  American  cars  were  poorly 


handled.  He  thought  if  the  American  cars  had  received 
treatment  equal  to  the  French,  they  could  have  done 
substantially  as  well.  The  French  were  getting  more 
miles,  but  not  more  ton  miles  per  gallon. 

O.  A.  Malychevitch  said  that  one  difference  between 
French  and  American  practice  was  that,  whereas  in  this 
country  cars  were  generally  completely  designed  by  fac- 
tory engineers,  in  France  many  cars  were  designed  by 
independent  engineers.  After  the  design  of  the  car 
was  completed,  it  was  passed  on  to  the  factory  produc- 
tion specialists,  who  then  worked  out  the  production 
problems.  This,  he  said,  was  one  reason  for  the  better 
economy  of  the  French  cars.  H.  M.  Crane  pointed  out 
that  an  economy  contest,  as  usually  conducted,  was  a  very 
inconclusive  affair,  for  the  reason  that  many  expedients 
were  resorted  to  in  order  to  reduce  the  consumption  that 
the  ordinary  driver  would  never  think  of  in  regular  use. 
He  mentioned  particularly  one  car  with  which  he  was  fa- 
miliar, which  won  an  economy  contest  some  years  ago. 
This  had  a  special  rear  axle  reduction  of  l1/^  to  1,  was 
equipped  with  silk  cord  racing  sulky  tires,  was  lubricated 
throughout  with  light  machine  oil,  had  a  special  high 
compression  engine,  and  was  lightened  in  many  ways. 

Low  Mechanical  Efficiency  at  Low  Loads 

H.  L.  Horning  dwelt  on  the  low  mechanical  efficiency 
of  the  gasoline  engine  at  the  loads  usually  carried  in 
car  operation.  He  said  that  the  friction  between  the 
piston  and  the  cylinder  walls  accounted  in  many  cases 
for  50  per  cent  of  the  indicated  horsepower,  and  he  felt 
that  there  was  much  opportunity  for  reducing  this  loss 
of  energy. 

Prof.  Berry  said  he  would  not  like  to  have  the  idea 
spread  that  economy  contests  are  of  no  value.  He  would 
like  to  see  the  S.  A.  E.  or  some  other  body  hold  a  yearly 
contest  of  that  kind,  and  to  make  it  of  practical  value, 
the  rules  should  be  so  drawn  that  it  would  be  required 
to  meet  certain  performance  requirements  before  the 
economy  contest,  and  let  the  adjustment  of  the  car  re- 
main the  same.  H.  M.  Crane  said  he  hoped  Prof.  Berry's 
suggestion  would  be  taken  up  by  the  proper  people  and 
a  suitable  set  of  rules  be  worked  out. 

Mr.  Wolf  asked  Dr.  Slocum  why  the  fixed  point  in  the 
new  chassis  suspension  described  in  his  paper  was  lo- 
cated at  the  rear  end  of  the  engine.  The  answer  was 
that  in  most  cars  already  built  it  was  easiest  to  place 
it  at  the  rear  end,  but  in  new  cars  it  could  be  placed 
at  the  front  end  just  as  well. 

Hydraulic  Transmissions 

Mr.  Davids  wanted  to  know  whether  the  difficult  gear 
changing,  to  which  reference  had  been  made  in  one  of 
the  papers,  could  not  be  overcome  by  the  adoption  of 
hydraulic  transmission.  Mr.  Williams  said  he  knew  of 
one  hydraulic  transmission  which  originated  in  Minne- 
apolis some  15  years  ago,  which  showed  a  loss  on  the 
testing  stand  of  only  15  per  cent.  It  was  then  brought 
East  and  an  attempt  was  made  to  apply  it  to  automobiles, 
but  it  was  found  that  the  oil  heated  and  when  metal  par- 
ticles got  into  the  oil  they  caused  much  wear.  Mr.  Man- 
ly said  he  had  had  experience  with  hydraulic  transmis- 
sions extending  over  a  long  period,  and  that  such  trans- 
missions were  successfully  used  for  operating  gun  tur- 
rets on  battleships,  in  which  service  they  proved  very 
efficient.  He  did  not  expect  to  see  hydraulic  transmis- 
sions applied  to  passenger  cars,  as  they  were  too  heavy, 
but  for  commercial  vehicles  they  were  giving  satisfactory 
results. 

A  paper  by  D.  McCall  White,  on  Modern  Chassis  Con- 
struction, could  not  be  presented,  owing  to  the  absence 
of  the  author  and  the  lateness  of  the  hour. 
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The  Aeronautic  Engineering  Session 


By  J.  Edward  Schipper 


COMMERCIAL  aviation  is  about  as  highly  developed 
as  the  art  of  aviation,  if  the  impression  conveyed 
by  the  aeronautic  engineering  session  of  the  Winter 
■  S.  A.  E.  meeting  is  correct.  We  are  about  to  witness  the 
dawn  of  some  highly  important  developments  in  the  art 
due  to  the  discovery  of  new  thick  wing  sections  which  offer 
great  structural  as  well  as  aerodynamic  advantages.  Be- 
cause of  the  high  lift-drift  ratio  of  these  new  sections  it 
will  be  possible  to  carry  greater  loads  on  lighter  weight 
planes  with  smaller  engines,  "and  consequently  to  operate 
at  higher  efficiency. 

From  a  development  standpoint  the  engine  is  ahead  of 
the  plane.  In  fact,  from  the  opinions  of  those  present- 
ing papers  at  this  session  it  is  unnecessary — or  at  least 
should  be  unnecessary — to  use  the  highly  refined  products 
for  commercial  aviation  that  we  used  during  the  war. 
Grover  C.  Loening  stated  in  his  talk  that  commercial  avia- 
tion had  been  set  back  more  than  ahead  by  the  war  time 
developments.  It  is  the  general  consensus  of  opinion  that 
it  should  be  unnecessary  to  use  engines  weighing  around 
2  lb.  to  the  horsepower,  and  that  engines  of  from  3  to  5 
lb.  per  horsepower  are  sufficiently  light  with  the  new 
wing  developments,  the  additional  weight  in  the  engine 
going  into  reliability,  endurance  and  economy  in  manu- 
facture. 

F.  W.  Caldwell,  who  spoke  on  propellers,  told  of  some 
very  interesting  and  important  developments  in  new  pro- 
peller materials.  The  bakelite  propeller  in  his  opinion  is 
about  the  most  valuable  type  that  we  now  have  on  account 
of  its  freedom  from  the  bad  effects  of  weather  and  its  abil- 
ity to  resist  chipping  in  striking  rain.  He  also  spoke  very 
favorably  in  regard  to  some  of  the  specially  constructed 
steel  designs  which  have  been  recently  put  out.  Like  other 
propeller  men  he  was  enthusiastic  over  the  prospects 
opened  up  by  the  reversible  propeller  both  for  military  and 
commercial  purposes. 

For  commercial  purposes  it  makes  it  possible  to  use 
planes  that  have  high  landing  speeds,  the  retarding  ef- 
fect of  the  propeller  being  sufficient  to  check  the  run  of 
the  plane  after  alighting  in  a  very  short  distance.    This, 


of  course,  permits  the  use  of  machines  for  commercial  pur- 
poses which  have  very  high  air  speeds,  making  them  more 
economical  of  operation,  capable  of  carrying  greater  loads 
per  engine  horsepower  besides  being  a  factor  in  the  sav* 
ing  of  time  for  transporting  freight  and  passengers.  For 
military  use,  the  reversible  propeller  opens  up  the  possi- 
bilities of  a  great  many  new  maneuvers  outside  of  being 
able  to  land  in  restricted  fields  or,  in  the  case  of  the  navy, 
on  ship  deck  platforms. 

C.  D.  Hanscom  presented  a  highly  technical  paper  on 
the  subject  of  airplane  wings,  dealing  with  some  of  the 
new  sections  which  have  recently  been  worked  out  in  the 
various  laboratories.  He  stated  that  the  possibilities  of 
thick  wing  development  have  not  even  reached  their  in- 
fancy. He  showed  a  number  of  slides  of  the  new  wing 
sections,  the  best  having  an  L/D  of  14.2.  In  the  discus- 
sion, however,  a  section  was  mentioned  without  any  de- 
tails being  disclosed  with  an  L/D  of  21.8. 

Speaking  of  front  and  rear  flaps,  Kanscom  stated  that 
they  were  not  of  great  benefit  except  at  high  speeds. 
He  said  that  the  U.  S.  A-27  section  with  a  10  deg.  flap  at 
the  leading  edge  and  5  deg.  at  the  trailing  edge  gives  very 
good  results  at  high  velocities.  A  point  which  was  made 
very  apparent  in  his  talk  is  that  a  slight  modification  of 
the  wing  curve  causes  tremendous  variations  in  the  char- 
acteristics. This  was  brought  out  graphically  in  several 
instances  by  showing  the  wide  variation  in  characteristic 
curves  due  to  very  slight  changes  in  section  contour. 

Major  T.  H.  Bane  was  unable  to  be  present,  but  a 
resume  of  military  progress  was  given  by  a  brother  of- 
ficer. This  consisted  practically  entirely  of  slides  and 
some  very  interesting  moving  pictures  of  the  latest  army 
parachute  developments.  An  astonishing  number  of 
jumps  have  been  made  without  accident,  and  from  the  ex- 
amples shown  no  'difficulty  whatever  is  being  experienced 
in  making  successful  descents.  Fireproof  gasoline  tanks 
covered  with  a  coat  of  live  rubber  are  being  worked  on  and 
are  giving  promise  of  very  successful  results  in  preventing 
leaks  from  holes  made  by  the  various  kinds  of  ammuni- 
tion now  in  use. 


The  Commercial  Aviation  Session 


By  Herbert  Chase 


GLENN  L.  MARTIN  presided  at  the  commercial 
aviation  session  and  presented  the  first  paper.  He 
spoke  of  the  progress  of  aviation  in  Europe,  men- 
tioning in  particular  the  regularity  of  the  Paris-London 
service,  which  has  been  carried  on  during  the  past  year 
with  only  four  interruptions  chargeable  to  defects  in  the 
machines.  He  cited  also  the  efficiency  of  the  forest  patrol, 
in  which  aircraft  have  been  used  to  splendid  advantage. 
He  called  attention  to  the  fact  that  the  modern  plane  will 
fly  in  any  weather,  fog  and  darkness  being  the  only 
hazards  not  yet  completely  overcome.  He  urged  the  con- 
struction of  more  air  terminals  and  favored  the  Federal 
control  of  aircraft,  including  licensing  of  pilots,  inspec- 
tion, etc.  He  stated  that  stunting  over  cities  and  other 
flying,  except  at  sufficient  altitude,  to  enable  reasonable 
certainty  of  safe  landing  in  case  of  engine  trouble,  should 
be  prohibited. 

The  paper   on    "Commercial    Aviation    in    Europe,"   by 


Professor  E.  P.  Warner,  was  an  extensive  review  of  the 
aeronautic  situation  in  Europe.  He  contrasted  the  en- 
couragement given  aviation  by  the  British,  French,  Ger- 
man and  other  European  nations  with  the  lack  of  such 
encouragement  given  by  the  United  States  Government. 
He  stated  that  the  airship  has  been  proven  more  feasible 
for  extremely  long  runs  than  the  heavier-than-air  type, 
but  that  the  latter  is  very  extensively  and  regularly  used 
for  mail  and  passenger  carrying  even  over  very  long  dis- 
tances. As  a  rule,  it  is  advisable  to  provide  for  regular 
landings  at  least  once  in  each  250  miles.  The  fare  from 
London  to  Paris  is  now  about  $36,  or  15  cents  per  mile, 
and  will  probably  be  materially  reduced  in  the  near 
future. 

Both  England  and  France  are  laying  extensive  plans 
for  using  aircraft  as  a  means  for  binding  their  respective 
empires  together.  England  maintains  an  extensive  ground 
organization,    flying  fields,   issues  weather  reports   and 
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warnings,  and  assists  designers  by  extensive  research 
work,  engineering  conferences,  and  competitions  in- 
tended to  develop  new  types. 

The  author  predicted  the  development  of  large  machines 
in  which  six  to  eight  engines  will  be  used,  these  being  so 
arranged  that  individual  engines  can  be  stopped  and  re- 
paired en  route  when  this  becomes  necessary. 

Ralph  H.  Upson  presented  a  paper  entitled  "Transpor- 
tation of  the  Immediate  Future,"  in  which  he  analyzed 
the  economics  of  aircraft  operation  by  means  of  charts 
which  were  explained  in  detail.  This  paper  was  followed 
by  an  informal  talk  by  Major  Lent  of  the  U.  S.  Aircraft 
Mail  Service.  He  stated  that  the  cost  of  operation  of  the 
DH4  machines,  being  used  by  the  Government,  is  approxi- 
mately 70  cents  a  mile,  and  that  this  figure  can  be  re- 
duced to  one-half  by  the  use  of  machines  especially  de- 
signed for  the  purpose.  The  DH4  machine  is  equipped 
with  a  400-hp.   Liberty   engine  and  carries   only  400  lb. 


of  mail,  while  it  is  possible  to  carry  1000  lb.  in  a  ma- 
chine equipped  with  a  200-hp.  engine.  Major  Lent  re- 
gards the  multiple  engined  plane  as  necessary  only  as  a 
means  of  avoiding  an  emergency  landing.  He  prefers 
the  use  of  a  number  of  small  planes  in  preference  to  one 
large  machine  for  the  reason  that  if  the  latter  type  fails 
in  a  given  trip,  the  service  is  100  per  cent  interrupted, 
whereas  if  four  machines  are  used  for  the  same  service, 
it  will  seldom  prove  impossible  for  less  than  three  to  make 
a  given  trip.  Hence  the  service  will,  almost  invariably 
be  at  least  75  per  cent  perfect.  It  is  important  to  improve 
the  reliability  of  aircraft,  and  to  provide  definite  location 
finders  in  order  that  machines  can  fly  above  the  clouds  in 
case  bad  weather  is  encountered. 

The  session  was  concluded  with  a  paper  by  S.  W.  Spar- 
row of  the  Bureau  of  Standards,  the  purpose  of  which  was 
to  show  the  effect  of  variations  in  compression  pressures 
on  engine  performance. 


Standardization  and  Co-operation  Features 
of  S.  A.  E.  Body  Session 


By  Norman  G.  Shidie 


THE  beginning  of  serious  efforts  at  body  standardiza- 
tion was  the  feature  of  chief  importance  which  trans- 
pired at  the  body  engineering  session,  while  the 
need  for  better  co-operation  between  chassis  and  body  engi- 
neers was  emphasized.  The  use  of  plywood,  the  training 
of  competent  workmen  and  the  trend  in  body  styles  also 
came  in  for  discussion. 

Although  the  matter  of  body  standardization  was  treated 
only  briefly,  an  exceptional  amount  of  interest  attached 
to  the  discussion,  and  several  very  earnest  pleas  were  voiced 
for  action  of  some  kind.  One  speaker,  during  the  discus- 
sion, very  emphatically  declared  the  ne'ed  for  S.  A.  E. 
body  standards  to  be  vital  since  body  men  were  now  com- 
pelled to  rely  upon  the  standards  set  up  by  the  manufac- 
turers of  the  various  products.  He  cited  aluminum, 
cotton  batting,  and  lumber  as  examples  of  materials  for 
which  standard  specifications  are  necessary.  He  de- 
clared that  trade  names  were  used  as  a  substitute  for 
standards,  so  that  it  was,  consequently,  impossible  to  de- 
termine what  sort  of  material  was  actually  being  bought. 

The  only  paper  which  referred  directly  to  this  phase  of 
body  work  was  that  of  Kingston  Forbes.  Though  discuss- 
ing this  subject  very  briefly,  Mr.  Forbes  did  make  some 
concrete  suggestions  as  to  factors  upon  which  work  might 
be  started.  Some  of  the  items  suggested  by  Mr.  Forbes 
which  could  be  seriously  considered  for  standardization  are 
as  follows: 

1.  Lumber  specifications. 

2.  Cushion  spring  wire. 

3.  Fabricated  cotton  hair  and  burlap. 

4.  Imitation  leather. 

5.  Top  materials. 

6.  Webbings. 

7.  Closed  body  and  windshield  glass. 

8.  Automobile  hardware. 

9.  Body  bolts. 

10.  Curtain  fasteners. 

11.  Bow  sockets. 

12.  Top  hardware. 

13.  Bow-bendings. 

14.  Back  curtain  lights. 

15.  Door  handles. 


Discussing  the  future  of  body  standardization,  David 
Beecroft,  the  new  President,  stated  that  a  Body  Standards 
Committee  would  probably  be  appointed  and  that  he  felt 
that  definite  action  would  be  started  along  this  line  at 
once.  He  said,  however,  that  he  was  unable  to  indicate 
exactly  the  direction  which  would  be  taken  immediately 
by  this  work. 

It  would  appear  certain,  however,  from  the  discussion  in 
regard  to  body  standards,  that  there  is  a  definite  need  for 
activity  in  this  direction  and  that  such  activity  is  to  be 
expected  at  once. 

Co-operation  with  Chassis  Engineers 

Nearly  every  speaker,  both  those  who  read  papers  and 
those  who  entered  the  discussion,  emphasized  the  need  for 
closer  co-operation  between  the  body  and  chassis  engineers. 
It  was  felt  that  very  often  the  chassis  engineer  was  allowed 
to  complete  his  work  according  to  his  own  ideas  and  that 
the  body  engineer  was  compelled  to  build  a  body  to  fit  the 
conditions  imposed  by  that  chassis  regardless  of  the  possi- 
bility of  doing  so  successfully. 

The  necessity  for  such  co-operation  was  strongly  urged 
by  Charles  A.  Heergist  in  his  paper  on  "Can  Automobile 
Body  Weight  Be  Reduced?"  which  was  read  by  A.  P. 
Cardwell.  He  brought  up  the  question  as  to  whether  the 
chassis  should  be  designed  strongly  enough  to  carry  the 
entire  weight  or  whether  the  body  should  be  required  to 
carry  a  large  share.  He  stated  that  "if  the  metal  frame 
sags,  as  the  body  is  screwed  to  the  metal  frame,  it  carries 
the  body  with  it  at  every  downward  movement;  conse- 
quently the  carrying  capacity  of  the  frame  should  be  pro- 
portioned to  the  number  and  weight  of  the  passengers, 
and  the  body  built  as  light  as  is  consistent  with  stability." 

Such  problems  as  these  inevitably  require  close  co-opera- 
tion between  chassis  and  body  builders,  since  it  is  impos- 
sible for  the  latter  to  do  his  best  work  if  he  is  forced  to 
meet  predetermined  conditions. 

George  Kerr,  body  plant  manager,  Mitchell  Motor  Co., 
contributed  some  very  valuable  suggestions  in  discussing 
this  phase  of  the  subject.  He  cited  an  instance  of  a  body 
concern  which  was  building  an  almost  exactly  similar  body 
for  two  different  automobiles.     Great  trouble  was  being 
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experienced  in  connection  with  one  of  these  machines,  com- 
plaints coming  in  constantly  that  the  bodies  were  shaking 
to  pieces  very  rapidly  and  were  giving  very  poor  service. 

Mr.  Kerr  believes  that  a  four-point  engine  support  re- 
duces very  greatly  the  wear  and  tear  on  a  body  as  opposed 
to  the  three-point  support,  and  in  investigating  the  reasons 
for  the  difference  in  performance  in  these  two  cases,  he 
immediately  looked  for  this  feature.  He  found  that  the 
car  on  which  the  bodies  were  giving  such  poor  service  had 
a  three-point  engine  support  and  that  the  car  on  which 
they  were  giving  good  service  had  a  four-point  support. 
To  this  difference  could  be  traced  the  variation  in  perform- 
ance between  the  two  makes. 

The  three-point  engine  support  reduces  vibration  on  the 
engine,  but  increases  it  on  the  body.  Mr.  Kerr  pointed  this 
out  as  an  instance  of  what  may  be  lost  by  lack  of  co-opera- 
tion between  body  and  chassis  designers.  When  each  one 
works  according  to  his  own  ideas,  the  resulting  job  is  not 
the  best  that  might  be  turned  out  and  the  result  is  likely 
to  be  a  "passing-the-buck"  between  body  and  chassis  de- 
signers. 

Uses  of  Plywood 

Considerable  discussion  centered  about  the  possibility  of 
using  plywood  or  laminated  wood  in  bodies  as  a  means  of 
reducing  weight.  While  various  difficulties  had  been  ex- 
perienced by  the  different  speakers,  nearly  every  one  agreed 
that  there  was  some  difficulty  great  enough  to  render  it  im- 
practicable for  production  use. 

Accurate  Workmanship  Difficult  to  Obtain 

One  of  the  chief  difficulties  in  body  work  appears  to  be 
that  of  getting  workmen  to  accurately  carry  out  the  ideas 
of  the  body  designer.  It  was  felt  that  the  training  of  men 
capable  of  doing  good  body  work  was  one  of  the  big 
problems  of  the  body  designer  or  manufacturer. 

Many  times  it  has  been  impossible  to  get  the  drawing  of 
the  body  engineer  visualized  in  concrete  form  by  the  fore- 
men and  workmen  who  are  responsible  for  the  actual  manu- 
facture of  the  product. 

Trend  in  Body  Design 

The  trend  in  body  design  is  toward  a  design  that  will 
please  the  majority  of  people,  and  because  of  quantity 
production  needs  inclines  toward  a  reduction  in  the  num- 
ber of  models  offered  by  each  manufacturer.  This  is  the 
opinion  expressed  by  George  J.  Mercer  in  his  paper  on 
"Style  in  Automobile  Bodies." 

"The  number  of  different  body  models  that  will  prevail 
during  the  coming  season,"  Mr.  Mercer  said  in  part,  "is 
less  than  in  past  years.  For  example,  a  few  seasons  ago 
one  manufacturer  listed  14  body  styles  that  were  in  regu- 
lar production.  The  greatest  number  of  models  listed  by 
one  manufacturer  during  the  past  year  was  eight;  the 
majority  listed  four  and  this  latter  number  probably  will 
be  the  number  of  different  models  made  by  most  manu- 
facturers in  the  coming  period  or,  if  the  touring  car  is 
considered,  in  two  divisions,  a  total  of  five  styles. 

"The  models  that  will  prevail  during  the  coming  year 
are  the  five-passenger  touring  car,  the  two-passenger  run- 
about, the  five-passenger  sedan  and  the  four-passenger 
coupe.  The  seven-passenger  touring  car  and  the  seven- 
passenger  sedan  will  be  made  in  limited  numbers;  at  times 
the  latter  will  be  built  with  a  division,  thus  making  it  a 
two-compartment  car.  The  touring  body,  that  has  remained 
stationary  for  so  long  as  regards  development,  is  surely  de- 
veloping into  two  divisions  to  meet  existing  needs.    .    .    . 

"The  four-door  sedan  as  we  have  it  today  comes  nearer 
to  meeting  with  universal  approval  than  any  body  design 
that  has  ever  been  introduced.  It  has  superseded  all  other 
forms  of  closed  body  for  general  use  except  the  coupe, 


which  finds  favor  because  it  is  a  miniature  of  the  four- 
door  sedan.  The  sedan  has  been  simplified  in  construction 
by  using  belt  molding  that  runs  all  the  way  around,  and 
the  same  condition  exists  at  the  drip.  These  two  moldings 
eliminate  the  welding  of  the  panel.  The  drip  molding 
covers  the  top  material  edge  effectively  or  at  least  permits 
the  use  of  a  small  corner  molding  under  which  the  top 
cloth  is  finished,  without  its  being  evident.     .     .     . 

"While  there  is  a  general  tone  of  simplicity,  the  ten- 
dency is  to  make  up  in  quality  what  is  lacking  in  variety. 
It  is  reasonable  to  believe  that  this  will  be  the  prevailing 
spirit  for  the  season  to  come.  The  automobile  body  is  so 
well  known,  so  generally  used  and  so  thoroughly  under- 
stood by  the  public,  that  its  intrinsic  worth  is  becoming 
its  best  advertisement. 

"Builders  of  the  more  expensive  cars  will  always  make 
their  product  of  an  approximately  special-to-order  class, 
Purchasers  who  are  able  to  buy  without  counting  the  cost 
insist  on  body  designs  that  are  uncommon.  Those  who 
produce  cars  in  large  numbers  for  this  class  of  trade  usually 
follow  a  design  that  is  not  extreme,  and  that  relies  for  its 
attractiveness  upon  the  fine  quality  of  the  workmanship 
and  the  high  quality  of  the  material  used.  The  chauffeur- 
driven  car  is  the  rule.  The  limousine  and  two-compart- 
ment sedan  will  prevail,  with  the  town  limousine,  the  town 
brougham  and  the  cabriolet  as  the  types  having  the  lighter 
bodies." 

Mr.  Mercer  also  pointed  out  that  there  is  a  return  to 
the  type  of  body  lines  that  preceded  the  prevailing 
style;  that  is,  the  straight  line  with  angular  corners  is 
giving  way  to  moderately  rounded  surfaces.  At  the  same 
time,  however,  the  straight  line  effect  is  being  preserved 
to  a  large  extent. 

Production  of  All  Metal  Body 

An  interesting  paper  on  "Passenger-Automobile  Body- 
Designing  Problems"  was  presented  by  Andrew  F.  Johnson. 

George  E.  Goddard,  of  the  Dodge  company,  presented 
an  extremely  interesting  motion  picture  showing  the 
methods  used  in  manufacturing  the  Dodge  all-metal  body. 
He  stated  that  it  would  take  six  months  to  make  the  dies 
necessary  for  this  job  and  that  a  minimum  production  of 
100  a  day  was  necessary  to  render  the  process  economical. 
The  dies  will  last  from  four  to  five  years. 

In  his  paper  on  "The  Body  Engineer  and  His  Relation  to 
the  Industry,"  Kingston  Forbes  divided  the  body  engineer's 
task  into  two  parts:  artistic  and  mechanical.  In  the  de- 
signing of  custom-made  bodies,  he  said,  the  artistic  side  is 
probably  the  most  important,  but  he  pointed  out  that  in 
quantity  production  especially  art  had  to  be  satisfied  by 
dies  and  stamping  machines. 

The  body  engineer,  according  to  Mr.  Forbes,  should  be 
familiar  with  all  the  various  trades  which  go  to  make  up 
the  finished  body.  While  it  is  difficult  for  him  to  obtain 
this  knowledge,  he  should  obtain  as  much  of  it  as  possible. 
In  this  connection,  the  work  of  the  body  engineer  might  be 
divided  into  six  divisions: 

1.  Body  construction,  open  and  closed. 

2.  Sheet  metal,  body  metal,  fenders,  hood,  radiators,  etc. 

3.  Trimming. 

4.  Top  building. 

5.  General  hardware. 

6.  Painting  and  enameling. 

This  was  the  first  session  devoted  entirely  to  body  engi- 
neering ever  held  by  the  S.  A.  E.  and  over  one  hundred 
men  attended.  The  discussion  developed  many  interesting 
ideas,  and  an  intense  interest  was  manifested  in  the  several 
questions  mentioned  previously.  The  meeting  was  in 
every  way  successful.  It  should  pave  the  way  to  new 
achievement  in  the  field  of  body  engineering  and  help  pro- 
mote co-operation  between  chassis  and  body  designers. 
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rpHE  first  S.  A.  E.  highway  section  meeting  was  in- 
structive, interesting  and,  finally,  entertaining.  It 
was  quite  well  attended,  there  being  at  one  time  fifty 
persons  in  the  room  and  the  total  attendance  reached  a 
much  higher  figure.  The  attendance  included  a  number 
of  automotive  engineers,  several  truck  manufacturers  and 
a  considerable  number  of  men  who  make  highway  work  a 
chief  factor  in  their  every  day  affairs. 

Col.  H.  W.  Alden  presided,  and  in  his  opening  remarks 
called  attention  to  a  marked  difference  between  the  devel- 
opment in  automotive  and  other  means  of  communication. 
He  said  that  in  the  case  of  the  railroads,  telephone  and 
telegraph,  the  means  of  communication  had  been  entirely 
within  the  custody  of  the  persons  who  were  responsible 
for  the  development  of  the  theory.  In  automotive  com- 
munication, men  made  the  vehicles  and  then  sent  them 
out  to  run  on  a  road  that  was  outside  of  the  control  of  the 
makers  of  the  machine.  The  development  of  the  means 
of  communication  had  been  everybody's  business  and, 
consequently,  was  not  well  attended  to. 

Responsibility  of  Automotive  Engineer 

The  time  had  come,  said  Col.  Alden,  when  the  highways 
must  be  developed  and  the  automotive  engineer  could  not 
longer  afford  to  neglect  this  problem.  He  called  attention 
to  the  fact  that  the  engineering  schools  had  not  developed  a 
sufficient  number  of  engineers  to  handle  the  great  amount 
of  work  that  is  now  called  for. 

Referring  to  the  responsibility  of  the  automotive  engi- 
neers, he  said: 

"Merchandise  transportation  depends  not  only  on  cars 
and  roadbeds,  automobiles  and  highways,  boats  and  water- 
ways and,  I  might  add  for  the  future,  airplanes  and  blue 
sky,  but  on  the  manner  of  use  of  these  agencies.  Here 
again  we  can  learn  a  lesson  from  railroad  experience.  In 
the  past  the  development  of  freight  terminals  and  rail 
transportation  has  been  under  the  same  general  guidance 
and  the  development  of  the  two  has  been  consistent  and 
logical.  The  recent  projection  of  the  automobile  into  the 
transportation  field  has  made  possible  wonderful  changes 
in  the  methods  of  distribution  of  all  commodities,  but  here 
again  the  automotive  industry,  as  a  whole,  has  neglected 
its  full  responsibility. 

"It  has  failed  to  shoulder  this  responsibility  for  the  cor- 
rect use  of  the  new  instrument  which  it  has  produced,  and 
for  the  proper  correlation  of  it  with  previously  existing  in- 
struments. I  believe  we  are  emerging  gradually  from  our 
fools'  paradise  of  money-making  into  a  realization  of  this 
larger  responsibility.  How  the  railroads,  highways  and 
waterways  can  be  best  joined  together  in  the  general  func- 
tion of  merchandise  transportation  is  worthy  of  any  man's 
time  and  intensive  study.  The  correct  solution  and  the 
proper  arrangement  of  these  three  agencies  will  have  a 
wonderful  effect  on  the  future  of  our  industry. 

"Freight  cars  average  little  better  than  25  miles  per  day, 
due  to  terminal  delays  which  could  be  eliminated  largely  if 
the  motor  trucks  and  railroads  were  in  proper  relation. 
This  daily  average  could  be  lifted  easily  to  75  or  100  miles 
if  the  inefficiency  of  present  terminal  methods  were  elim- 
inated. This  is  no  idle  dream.  The  basic  trouble  is  that 
railroads  are  doing  an  enormous  amount  of  less-than-car- 
load,  short-haul  work  for  which  they  are  not  so  well 
equipped  as  is  the  motor  truck.  The  average  distance  that 
each  ton  of  freight  is  hauled  by  rail  is  less  than  200  miles, 
due  to  this  large  amount  of  short-haul  tonnage. 


"A  proper  re-arrangement  wherein  the  motor  truck 
would  do  the  short-haul  and  the  less-than-carload  work  and 
the  railroads  the  long-haul  work  would  give  us  a  regular 
freight  transportation  more  speedy  than  to-day's  aver- 
age express  shipments  and  at  a  cost  far  less  than  anything 
dreamed  of  to-day.  However,  I  have  seen  little  indication 
of  study  of  this  problem  by  the  automotive  industry  as  a 
whole,  or  of  co-operation  with  the  railroads  in  its  solution, 
until  very  recently.  We  cannot  pass  the  blame  on  to  the 
railroads. 

"The  responsibility  is  our  own.  It  is  a  challenge  to  the 
brains  of  the  automotive  industry  and,  unless  we  get  busy 
and  assist  in  the  solution  of  this  problem,  the  progress  of 
the  truck  industry  will  be  slow  where  it  might  be  rapid. 
The  details  of  these  questions  are  numerous,  but  they  are 
not  difficult  of  solution.  They  must,  however,  be  honestly 
faced  and  understood.  Then,  if  honestly  attacked,  the  re- 
sults will  revolutionize  our  transportation  business. 

"I  am  fairly  well  acquainted  with  what  our  industry  has 
done  in  the  fields  of  highway  development  and  merchandise 
transportation,  but  I  repeat  that  what  has  been  done  is 
only  a  drop  in  the  bucket.  I  am  greatly  pleased  that  our 
Society  is  showing  signs  of  life  in  these  two  directions,  as 
they  are  at  the  very  foundation  of  our  future  success  and 
expansion.  It  behooves  every  automotive  engineer  to  de- 
vote a  goodly  share  of  his  time  to  studying  these  two 
questions.  I  hope  what  I  have  said  will  direct  our  atten- 
tion more  and  more  to  these  fundamental  problems,  the 
solution  of  which  is  as  much  our  responsibility  as  it  is  that 
of  the  railroad  and  highway  engineers." 

Bureau  of  Roads  Tests 

A.  T.  Goldbeck,  engineer  of  tests  of  the  U.  S.  Bureau  of 
Roads,  showed  many  lantern  slides  concerning  the  research 
and  experimental  work  of  the  Bureau.  In  showing  these 
slides,  which  were  photographs  of  the  equipment  for  the 
experiments,  the  operations  and  of  curves  of  deduction,  he 
asked  that  those  present  do  not  accept  the  figures  given  as 
final  as  to  detail.  He  said  that  the  Bureau  was  checking 
the  data  gathered  and  shortly  would  issue  a  bulletin  in 
which  much  of  this  data  would  be  compiled.  In  the  mean- 
time he  asked  that  his  talk  be  construed  as  merely  a  prog- 
ress report.  His  talk  was  especially  interesting  as  to  de- 
termining the  weight  distribution  on  the  wheels  of  the  ve- 
hicles by  means  of  the  device  which  is  buried  in  the  soil 
under  the  surface  of  the  road.  Thin  brass  sheets  are  ar- 
ranged to  measure  the  slightest  change  of  pressure  in 
the  subsoil  through  the  breaking  of  the  electrical  cir- 
cuit. This  device  has  suppplied  new  data  as  to  the  ex- 
tent of  the  pressure  under  the  wheel  of  the  truck.  The 
change  in  pressure,  of  course,  varies  with  the  nature  of 
the  subsoil. 

He  also  showed  the  experimental  bits  of  roads  built  with 
a  view  to  determining  to  what  extent  moisture  can  be 
kept  from  the  subsoil  by  waterproofing  the  shoulders  of 
narrow  surface  roads.  He  showed  the  machinery  and  op- 
erations for  determining  the  impact  of  trucks  on  a  given 
set-off  in  the  road  surface.  One  rather  peculiar  feature 
developed  in  this  experiment  was  that  while  there  was  a 
wide  range  of  difference  in  impact  in  favor  of  a  new  solid 
tire  as  against  the  seriously  worn  solid  tire,  and  again  in 
favor  of  the  pneumatic  tire  as  against  any  solid  tire,  there 
was  a  comparatively  slight  range  between  the  pneumatic 
with  160  lb.  pressure  and  the  pneumatic  at  130  lb.  This 
difference  was  much  less  marked  than  was  expected. 
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This  statement  was  subject  to  some  discussion  and  Gold- 
beck  explained  that  while  the  under-pressure  pneumatic 
was  regarded  as  a  more  comfortable  tire  for  riding  on  a 
rough  road,  this  was  due  to  the  time  element  entering  into 
the  impact. 

Goldbeck,  in  summing  up,  said  that  with  increasing 
loads  he  had  become  interested  in  the  problem  of  distribut- 
ing the  load  on  more  wheels.  The  parallel  for  this,  he  said, 
was  in  the  railroad  work.  As  the  size  and  weight  of  loco- 
motives increased,  the  number  of  wheels  had  been  in- 
creased. He  also  said  that  the  question  as  to  the  relative 
cost  of  the  highways  and  the  cost  of  the  motor  trucks  that 
passed  over  it  had  been  raised,  and  in  his  opinion  the  ques- 
tion of  designing  either  the  highway  or  the  motor  truck 
might  ultimately  be  determined  by  economic  considera- 
tions. 

Later  in  the  discussion,  David  Ludlum  of  the  Autocar 
Co.  asked  Goldbeck  how  many  types  of  trucks  had  been 
used  in  these  experiments  and  how  many  would  be  used 
before  the  question  as  to  the  design  of  a  truck  was  passed 
upon.  Goldbeck  in  reply  said  that  seven  or  eight  designs 
had  been  employed,  but  that  these  experiments  were  for 
the  purpose  of  determining  highway  research  material  and 
not  with  a  view  of  deciding  upon  any  truck  design.  In  an- 
swer to  another  question  by  Ludlum,  he  said  he  would  be 
quite  glad  for  the  opportunity  of  using  a  short  wheelbase 
truck  in  the  experiments.  He  passed  the  question  as  to 
the  use  of  data  gathered  in  these  experiments  in  advertis- 
ing certain  trucks,  by  saying  that  so  far  only  progress  re- 
ports had  been  issued  and  that  he  would  much  prefer  that 
no  such  reports  be  made.  His  idea  was  that  the  data  should 
not  be  made  public  until  completed,  but  that  in  government 
work  it  appeared  to  be  necessary  to  issue  reports  from 
time  to  time,  and  that  these  reports  were  often  mistaken 
for  complete  reports  and  so  used.  He  could  not  stop  this 
practice. 

William  E.  Williams,  a  consulting  engineer,  read  a  paper 
on  "Highway  Road  Construction,"  on  experiences  drafted 
chiefly  from  civil  and  railroad  engineering.  Williams  ex- 
pressed slight  patience  with  much  of  the  research  work  on 
highway  problems,  strongly  favoring  a  brick  and  concerete 
road  of  sufficient  thickness — 10  in.  appeared  to  be  sufficient 
to  him — to  support  the  traffic.  He  said  that  if  such  a  high- 
way was  made,  there  need  not  be  much  worry  about  the 
subsoil  pressures  and  drainage.    The  paper  was  the    sub- 


ject of  quite  a  number  of  comments  in  the  discussion,  in 
which  many  statements  were  disputed.  Most  of  those 
present  appeared  to  think  that  Williams  had  ignored  the 
necessary  question  of  cost. 

H.  E.  Breed  of  the  New  York  State  Highway  Depart- 
ment, in  his  paper  on  "Variable  Factors  That  Influence 
Highway  Design,"  made  the  political  side  of  road  building 
the  prominent  one.  He  favored  a  department  that  was  not 
a  part  of  the  political  booty.  Political  domination,  he  said, 
was  one  of  the  chief  evils  of  the  day. 

Another  variable  factor  of  importance  is  the  volume  and 
character  of  the  traffic  of  to-morrow.  He  said  that  he  did 
not  believe  any  engineer  to-day  faced  this  problem  with 
confidence.  He  passed  quickly  over  the  other  variables, 
which  he  said  were  foundation,  surfacing,  drainage  and 
maintenance. 

A.  E.  Masury  showed  two  lantern  slides  of  a  device  that 
he  had  built  for  measuring  the  effect  of  road  jolts  on  the 
truck.  The  measurements  are  made  on  a  paper  cylinder 
by  a  pencil  controlled  by  an  air  cylinder.  The  seismograph 
chart  is  timed  and  relative  data  can  be  obtained  over  the 
same  roadway.  This  entire  work,  he  said,  was  in  a  very 
experimental  stage. 

One  of  the  highly  interesting  contributions  to  the  dis- 
cussion was  that  of  State  Highway  Engineer  Meeker  of 
New  Jersey.  His  view  was  that  the  greatest  single  factor 
in  the  highway  problem  was  that  of  maintenance.  The 
present  tendency  was  to  build  a  highway — good,  bad  or  in- 
different— and  then  forget  it  until  it  was  necessary  to  build 
it  over.  It  would  be  well,  he  said,  to  follow  the  railroad 
practice,  where  regularly  section  gangs  were  responsible 
for  certain  mileage  of  track.  Highways  needed  repair  men 
constantly  on  the  job,  they  needed  track  walkers,  they 
needed  renovations  and  general  repairs  in  the  fall  and 
spring;  the  first  to  prepare  for  winter  and  the  second  to 
repair  the  damage  of  winter.  With  this  sort  of  treatment, 
Meeker  said,  many  types  of  highways  now  condemned  would 
stand  the  heavy  traffic  wear.  Others  who  participated  in 
the  discussion  were  David  Fenner,  Cornelius  Meyers,  S.  M. 
Williams,  H.  W.  Slauson. 

In  adjourning  the  session  Chairman  Alden  said  that  he 
understood  that  it  was  the  plan  to  hold  future  sessions  of 
this  nature,  and  while  this  had  been  strictly  a  highway  ses- 
sion, he  thought  that  future  meetings  would  be  based  on  a 
consideration  of  the  general  subject  of  transportation. 


The  Standards  Committee  Meeting 


By  P.  M.  Heldt 


THE  Standards  Committee  met  on  Tuesday  morning  at 
the  Engineering  Societies  Building,  Chairman  B.  B. 
Bachman  presiding.  The  first  report  presented  was 
that  of  the  Aeronautic  Division,  by  H.  M.  Crane.  It  pro- 
posed a  revision  of  the  tables  of  turnbuckle  dimensions,  to 
bring  the  S.  A.  E.  specifications  in  line  with  the  specifica- 
tions of  the  Bureau  of  Aircraft  Production.  In  the  discus- 
sion, an  exception  was  taken  to  the  wording  of  one  recom- 
mendation, that  the  barrels  should  be  made  "of  naval  brass 
or  an  equivalent  alloy."  This  brass  i9  equivalent  to  S.  A.  E. 
non-ferrous  alloy  No.  73  and  it  was  held  to  be  more  fitting 
to  use  the  latter  term.  The  suggestion  to  substitute  this 
term  was  put  in  the  form  of  an  amendment,  which  was  car- 
ried, and  the  part  of  the  report  dealing  with  turnbuckles 
itself  was  then  adopted.  J.  L.  Hartness  said  that  the  turn- 
buckles  covered  by  the  table  were  good  for  cables  up  to 
%  in.  diameter,  and  since  we  were  now  getting  into  larger 
sizes  of  aircraft,  it  would  be  well  to  extend  the  table  to 
include  turnbuckles  suitable  for   5/16   in.  cable  at  least. 


The  suggestion  was  brought  to  the  attention  of  the  Aero- 
nautic Division. 

Federal  Aircraft  Registrations 

The  second  part  of  the  Aeronautic  Division  report  was 
in  the  form  of  a  special  report  on  the  regulation  of  com- 
mercial air  navigation.  Mr.  Crane  said  that  there  was 
every  evidence  that  legislation  would  soon  be  adopted  by 
various  states  seriously  restricting  the  use  of  aircraft,  and 
that  it  was  highly  important  for  the  S.  A.  E.,  which  was  an 
organization  endeavoring  to  encourage  experimental  de- 
velopment of  aircraft,  to  see  to  it  that  no  undue  restric- 
tions be  placed  on  machines  which  had  not  yet  proven  abso- 
lutely safe,  provided  that  the  men  who  did  the  flying  were 
cognizant  of  the  risks  they  were  taking.  Mr.  Crane  said 
that  this  was  not  entirely  in  line  with  the  usual  work  car- 
ried on  by  the  Standards  Committee,  but  that  it  was  nec- 
essary to  take  action  on  the  report  for  the  guidance  of  the 
Sub-Division  on  Performance  and  Testing.     The  special 
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report  read  as  follows : 

"A  system  of  Federal  registration  of  all  aircraft  for 
identification,  and  in  addition,  licenses  for  certain  specific 
purposes  or  uses  should  be  adopted. 

"All  aircraft  carrying  passengers  for  any  purpose,  or 
goods  in  commercial  service,  should  be  licensed  by  the  Fed- 
eral authority,  which  license  shall  indicate  the  aircraft  li- 
censed has  complied  with  certain  minimum  requirements 
as  to  safety.  By  passengers  is  meant  any  person  not  a 
necessary  member  of  the  crew. 

"Any  aircraft  not  coming  under  the  classification  in  the 
previous  paragraph  may  be  licensed  by  the  Federal  author- 
ity even  though  not  complying  with  the  safety  require- 
ments, but  only  for  restricted  service  with  a  view  to  mini- 
mizing danger  to  persons  or  property  on  the  ground.  This 
is  intended  to  cover  experiment  and  special  racing  air- 
craft as  well  as  privately  owned  aircraft  not  used  in  com- 
mercial or  Government  service. 

"Minimum  requirements  cannot,  even  as  regards  the 
structural  strength,  be  reduced  to  rules  and  figures  capable 
of  application  in  inspection  except  by  persons  of  adequate 
engineering  training  in  this  field,  and  other  necessary 
minimum  requirements  regarding  safety  of  operation  are 
the  result  of  compromise  and  can  only  be  applied  by  per- 
sons with  trained  judgment. 

"Any  definite  requirements  or  figures  should  not  be  writ- 
ten into  legislation  at  this  time,  because  these  matters 
would  be  handled  best  by  the  regulation  and  ruling  of  the 
Federal  authority  which  should  be  created  by  legislation. 

"Aircraft,  which,  in  accordance  with  previous  para- 
graphs, require  a  license,  should  be  periodically  inspected 
to  insure  that  they  continue  to  be  in  a  safe  operating  con- 
dition." 

Ball  and  Roller  Bearings 

W.  R.  Strickland  made  the  report  of  the  Ball  and  Roller 
Bearings  Division.  The  first  item  covered  a  proposed  ex- 
tension of  the  standard  for  angular  contact  ball  bearings. 
It  was  recommended  that  the  bore,  outside  diameter  and 
eccentricity  tolerances  specified  for  light,  medium  and 
heavy  series  annular  ball  bearings,  be  adhered  to  for  the 
angular  contact  type,  and  that  the  tolerances  for  the  over- 
all widths  be  specified  with  the  footnote  reading:  "The 
width  tolerances  for  the  individual  ring  shall  be  the  same 
as  those  for  the  corresponding  sizes  of  annular  ball  bear- 
ings of  the  light,  medium  and  heavy  series."  It  was  also 
recommended  that  the  angular  contact  type  bearing  tables 
be  published  as  separate  and  complete  standards.  The  rec- 
ommendation was  adopted. 

Under  the  heading  of  the  separable  (open)  type,  it  was 
recommended  to  revise  the  present  standard  by  changing 
the  heading  in  the  column  "Width  of  individual  ring"  to 
"overall  width,"  and  to  add  tolerances  of  plus  or  minus 
0.002  in.  to  the  overall  width  dimension.  A  footnote  is  to 
be  added,  referring  to  overall  width,  to  the  effect  that  "The 
nominal  width  of  individual  rings  shall  be  the  same  as  for 
the  overall  width  in  the  above  table,  but  shall  have  toler- 
ances of  plus  or  minus  0.001  in.    This  was  adopted. 

It  was  further  proposed  to  change  the  designation  "extra 
wide  type"  to  "wide  type,"  to  add  a  note  to  the  effect  that 
"The  bore  and  outside  diameters  for  wide  type  annular  ball 
bearings  shall  be  the  same  as  for  the  corresponding  size 
annular  ball  bearings  in  the  light,  medium  and  heavy 
series,"  and  to  add  a  footnote  referring  to  the  title,  to  read: 
"Normally  these  bearings  are  a  double  row  type  of  con- 
struction."   This  was  adopted. 

Shaft  and  Housing  Fits 

Under  the  heading,  "Shaft  and  Housing  Fits  and  Tol- 
erances for  Ball  Bearings,"  there  were  presented  two  tables 
which  it  was  proposed  to  print  in  the  S.  A.  E.  Handbook 


for  general  information  only.  These  tables  gave  the  nom- 
inal dimension,  plus  and  minus  tolerances  of  the  inside  di- 
ameter of  the  bearing,  the  shaft  diameter,  the  outside  di- 
ameter of  the  bearing  and  the  housing  bore.  H.  M.  Crane 
thought  that  the  information  contained  in  the  tables  should 
be  presented  in  a  slightly  different  form.  On  steering 
knuckles,  for  instance,  it  would  be  commercially  impossible 
to  work  to  limits  of  0.0005  in.  He  suggested  that  instead 
of  giving  the  nominal  diameter  with  plus  and  minus  toler- 
ances, on  both  the  hole  and  shaft,  only  the  extreme  permis- 
sible differences  between  the  shaft  and  hole  sizes  be  speci- 
fied. For  instance,  for  the  30  mm.  bore  size  of  ball  bear- 
ing, these  figures  would  be  0.0002  in.  looseness  and  0.0009 
in.  tightness.  It  might  be  practical  to  work  to  a  limit  of 
0.0005  in.  in  the  manufacture  of  ball  bearings,  but  it  was 
not  commercially  practicable  to  work  to  such  close  limits 
in  machining  the  bores  of  wheel  hubs,  for  instance.  Mr. 
Strickland  explained  that  the  figures  in  the  tables  were 
based  on  grinding  fits,  and  he  thought  they  were  not  as 
impossible  as  Mr.  Crane  suggested.  These  limits  had  been 
worked  to  by  many  manufacturers.  In  the  larger  sizes  the 
tolerances  were  not  of  the  order  of  0.0005  in.  but  ap- 
proached 0.002  in.  Mr.  Cookingham  said  he  could  not  see 
how  they  were  going  to  check  such  close  dimensions,  as  a 
micrometer  was  absolutely  unsuitable  for  checking  dimen- 
sions given  to  the  10/10000  part  of  an  inch,  and  very  fine 
instruments  would  certainly  be  required.  Mr.  Scaife  voiced 
the  opinion  that  a  looseness  of  0.0002  in.  would  never  do, 
because  even  with  a  ground  surface,  the  bearings  would 
soon  begin  to  shake  and  give  trouble,  and  with  a  machined 
surface  it  would  be  still  worse.  Mr.  Gurney  said  that  the 
limits  which  had  been  put  into  the  tables  were  almost  im- 
possible, and  that  the  only  way  to  get  the  desired  fit  in 
most  instances  was  by  selection.  Where  this  was  impos- 
sible, the  figures  given  might  be  used  as  a  guide.  Mr. 
Crane  said  he  had  had  a  great  deal  of  experience  in  study- 
ing tolerances  in  connection  with  the  manufacture  of  air- 
craft engines  for  the  Government  during  the  war,  and  that 
they  had  finally  agreed  on  the  system  which  he  now  pro- 
posed, which  system  was  greatly  appreciated. by  the  shop 
men.  Mr.  Crane's  amendment  to  present  the  dimensions 
in  a  somewhat  different  form  was  carried,  and  the  report 
thus  amended  was  adopted. 

Electric  Vehicle  Battery  Jars 

The  next  report  presented  was  that  of  the  Electric 
Transportation  Division,  which  related  to  electric  vehicle 
storage  battery  parts,  for  passenger  and  commercial  ve- 
hicles. The  report  was  presented  by  E.  L.  Clark,  and  was 
merely  a  revision  of  an  earlier  standard.  W.  E.  Holland 
suggested  that  in  the  two-ribbed  type  of  jar,  where  the 
centers  of  the  ribs  were  shown  3a/2  in-  apart,  this  dimen- 
sion be  left  off,  as  some  of  the  jar  manufacturers  were 
making  the  ribs  314  in.  apart  and  it  would  be  a  very  expen- 
sive matter  for  them  to  make  this  change,  for  which  there 
was  no  particular  reason.  An  amendment  to  this  effect 
was  carried,  and  then  the  whole  report  was  adopted. 

Lighting  and  Starting  Batteries 

Next  the  report  of  the  Electrical  Equipment  Division 
was  taken  up,  being  presented  by  A.  D.  T.  Libby.  This 
division  appointed  a  sub-division  on  storage  batteries  dur- 
ing the  year  1919,  to  cooperate  with  the  Bureau  of  Stand- 
ards and  the  Motor  Transport  Corps  in  the  formulation 
of  specifications  for  starting  and  lighting  storage  batteries 
for  military  automobile  and  motor  truck  service,  for  the 
use  of  the  Government,  and  to  revise  the  present  storage 
battery  standards.  Under  the  heading  of  "Rating"  it  was 
recommended  that  "Batteries  for  combined  starting  and 
lighting  service  shall  have  two  ratings.  The  first  rating 
shall  indicate  the  lighting  ability,  and  shall  be  the  capacity 
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in  ampere-hours  when  the  battery  is  discharged  continuous- 
ly at  the  5  hr.  rate  to  a  final  voltage  of  not  less  than  1.7  per 
cell,  the  temperature  of  the  battery  beginning  such  dis- 
charge being  80  deg.  Fahr.  The  second  rating  shall  indi- 
cate the  starting  ability  and  shall  be  the  capacity  in  am- 
pere-hours when  the  battery  is  discharged  continuously  at 
the  20  min.  rate  to  a  final  voltage  of  not  less  than  1.5  per 
cell,  the  temperature  of  the  battery  beginning  the  dis- 
charge being  80  deg.  Fahr." 

Under  the  heading  of  Terminal  Posts,  it  was  recom- 
mended that  when  taper  posts  are  used  for  terminals  of 
lead-acid  storage  batteries,  the  dimensions  shall  be  :,s  in. 
for  the  small  diameter  on  the  negative  post,  11/16  in.  for 
the  small  diameter  of  the  positive  post,  1%  in.  taper  per 
foot,  and  11  16  in.  minimum  length  of  taper.  When 
straight  terminal  posts  are  used,  the  diameter  of  both  the 
positive  and  negative  posts  shall  be  13,16  in.  and  the  mini- 
mum clear  length  of  the  post  shall  be  13  16  in.  On  the 
subject  of  terminal  posts,  there  was  a  communication  from 
Robert  H.  Combs,  in  which  objection  was  raised  to  the 
decision  to  make  the  positive  and  negative  posts  of  dif- 
ferent diameters  if  they  be  tapered,  but  of  the  same  diam- 
eter if  they  be  straight.  The  explanation  given  was  that 
straight  terminal  posts  had  never  been  made  of  different 
diameters,  and  since  it  was  the  object  of  the  Standards 
Committee  to  simplify  construction  and  reduce  the  num- 
ber-of  different  parts,  it  was  not  considered  opportune  to 
recommend  straight  posts  of  different  diameters. 

The  principal  changes  from  present  practice  recom- 
mended in  the  report  may  be  summarized  as  follows :  The 
report  was  specifically  limited  to  lead-acid  storage  bat- 
teries, in  order  that  the  specifications  would  not  be  ap- 
plied to  Edison  storage  batteries.  The  S.  A.  E.  Recom- 
mended Practice  for  posts  for  small  cells  was  omitted,  as 
the  battery  sizes  proposed  for  adoption  did  not  require 
the  use  of  small  terminal  posts.  The  compartment  height 
of  10  in.  specified  in  the  former  S.  A.  E.  standard  for  stor- 
age battery  compartments  was  changed  to  10%  in.  The 
former  S.  A.  E.  standard  for  dimensions  of  lead-storage 
batteries  for  starting  and  lighting  service  was  revised  to 
specify  a  list  of  the  sizes  and  capacities  based  on  present 
practice,  which  was  considered  comprehensive  enough  for 
practically  all  commercial  requirements.  The  former 
S.  A.  E.  standard  for  ratings  of  lead-storage  batteries  for 
starting  and  lighting  service  was  revised  to  conform  to 
acceptable  commercial  practice. 

The  specification  regarding  fuel  capacity  was  changed, 
the  following  passage  being  deleted:  "With  a  current  25 
per  cent  greater  than  the  rating,  the  fuse  shall  open  the 
circuit  without  reaching  a  temperature  which  will  injure 
the  fuse  tube  or  terminals  of  the  fuse  block."  It  was  rec- 
ommended that  the  fuse  clip  and  fuse  ferrule  should  be 
nickel  plated  and  that  the  fuses  should  be  tested  in  both 
the  vertical  and  horizontal  positions.  This  section  of  the 
report  was  adopted. 

Spark  Plug  Tests 

Another  section  of  the  report  dealt  with  spark  plug  tests. 
Last  year  the  Division  co-operated  with  the  Motor  Trans- 
port Corps  in  the  establishment  of  a  Government  specifica- 
tion for  the  testing  of  spark  plugs,  and  from  this  work 
were  developed  recommendations  for  commercial  use.  The 
recommendations  were  prepared  by  a  sub-division,  and 
tried  out  by  making  tests.  The  following  was  accepted 
as  recommended  practice  in  making  spark  plug  tests: 

"A  sufficient  number  of  sample  spark  plugs  drawn  at 
random  from  stock  are  to  be  furnished  to  equip  at  least 
two  of  the  engines  under  consideration. 

"The  spark  plugs  submitted  for  test  must  conform  in  all 
important  dimensions  to  the  engine  builder's  drawings. 

"Preignition  and  leakage  tests  are  to  be  made  in  the  fol- 


lowing manner.  An  engine  of  the  type  for  which  the 
plugs  are  intended  shall  be  equipped  with  a  set  of  the  spark 
plugs  to  be  tested.  The  spark  plug  gaps  shall  be  carefully 
adjusted  with  a  suitable  thickness  gage  to  the  desired 
dimension  and  these  gaps  shall  not  be  disturbed  through- 
out the  tests.  The  engine  shall  then  be  coupled  to  a  suit- 
able dynamometer  and  the  circulating  water  maintained  at 
a  temperature  of  not  less  than  40  deg.  Fahr.  or  more  than 
60  deg.  Fahr.  The  engine  shall  then  be  started  up  and  as 
rapidly  as  possible  brought  to  the  speed  corresponding  to 
the  maximum  torque,  the  throttle  and  the  spark  adjusted 
for  this  condition,  and  the  circulating  water  temperature 
brought  up  to  a  temperature  of  not  less  than  190  deg. 
Fahr.  nor  more  than  210  deg.  Fahr.  as  rapidly  as  possible 
and  this  temperature  maintained  for  the  remainder  of  the 
run.  Torque  and  speed  readings  shall  then  be  taken  at 
30-sec.  intervals  for  a  period  of  15  min.  Appreciable  loss 
of  torque  or  speed,  missing  or  backfiring  which  can  be  at- 
tributed to  the  spark  plugs,  will  be  considered  grounds  for 
rejecting  the  spark  plugs  under  test,  provided  the  engine 
is  of  proved  design  and  has  previously  demonstrated  its 
ability  to  run  steadily  under  these  conditions.  During  this 
run,  tests  for  gas  leakage  shall  be  made  by  covering  all 
joints  of  the  spark  plugs  with  oil  and  inspecting  for  leaks. 

"Following  this  15-min.  run  at  the  speed  corresponding 
to  maximum  torque,  the  engine  shall  be  brought  up  to  the 
speed  corresponding  to  maximum  horsepower  and  be  held 
at  this  speed  for  not  less  than  5  min.  Obserations  similar 
to  the  previous  will  be  made  during  this  run. 

"Spark  plugs  shall  also  be  subjected  to  road  tests  to  de- 
termine how  well  they  will  function  under  normal  service 
conditions. 

"Spark  plugs  which  have  successfully  passed  the  above 
tests  will  be  considered  satisfactory  for  use  in  so  far  as 
the  following  points  are  concerned: 

"(1)   Breakage  owing  to  sudden  temperature  changes. 

"(2)   Liability  to  cause  preignition. 

"(3)   Leakage. 

"(4)    Power  performance. 

"(5)    Permanance  of  gap. 

"The  following  procedure  for  determining  the  relative 
susceptibility  of  the  spark  plugs  under  text  to  fouling  is 
intended  to  servev  merely  as  a  guide  in  making  such  tests, 
since  general  engine  influences  and  more  particularly  lu- 
brication and  carburetion  conditions  varying  as  they  do 
in  different  makes  of  engine,  prohibit  the  setting  of  one 
strictly  standard  method  applicable  to  all  engines. 

"The  engine  equipped  with  the  spark  plugs  under  test 
shall  be  run  on  the  dynamometer  with  the  circulating 
water  at  not  less  than  40  deg.  Fahr.  nor  more  than  60  deg. 
Fahr.  The  inlet  manifold  shall  be  kept  at  as  low  a  tem- 
perature as  practicable,  all  heating  means  being  discon- 
nected so  far  as  possible.  The  engine  shall  be  run  with 
no  load  and  a  wide  open  throttle,  the  speed  being  held  down 
to  between  1000  and  1500  r.p.m.  by  causing  the  carbureter 
to  feed  an  abnormally  rich  mixture.  The  engine  shall  be 
run  in  this  manner  for  3  min.,  following  which  the  carbu- 
reter adjustment  shall  be  restored  to  standard  condition 
and  the  load  applied  to  hold  the  engine  at  a  speed  of  about 
1200  r.p.m.  It  is  assumed  that  the  torque  which  is  to  be 
expected  of  the  engine  under  test  at  this  speed,  has  been 
previously  determined.  At  the  end  of  2  min.  running  after 
applying  the  load  as  above  explained,  the  percentage  of 
standard  torque  which  the  engine  is  capable  of  developing 
will  be  considered  as  a  figure  of  merit  for  the  spark  plugs 
under  test.  For  instance,  if  at  the  end  of  2  min.  operation 
under  load  following  the  "choked"  run,  the  engine  is  cap- 
able of  pulling  its  standard  torque,  the  spark  plugs  shall 
be  considered  100  per  cent  satisfactory  in  this  regard.  If, 
however,  the  engine  pulls  but  one-half  its  regular  torque, 
the  figure  of  merit  will  be  50.     These  tests  should  be  re- 
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peated  a  sufficient  number  of  times  to  insure  a  consistent 
average  result." 

Magneto  Standards 

Under  the  heading  of  Magneto  Dimensions  it  was  recom- 
mended that  the  present  standard  be  extended  to  include 
small  magnetos  used  on  motorcycles  and  isolated  electric 
lighting  plants,  these  magnetos  to  have  the  same  size  taper 
as  given  in  the  present  Recommended  Practice  for  larger 
type  motorcycle  magnetos.    This  was  adopted. 

It  was  also  recommended  that  on  flexible  disk  magneto 
couplings  "cups  or  a  similar  form  of  grip  washers  shall 
be  used  on  the  flange  bolts  on  each  side  of  the  disk,  to 
reinforce  the  material  against  tearing  out."  This  recom- 
mendation was  objected  to  by  Fred  W.  Andrew,  on  the 
ground  that  the  S.  A.  E.,  by  standardizing  features  of 
flexible  disk  couplings  for  magnetos,  and  not  standardizing 
other  types  of  couplings,  gave  the  impression  that  the  flex- 
ible disk  was  the  only  type  recommended  for  magneto  use. 
The  very  fact  that  grip  washers  were  recommended  in  the 
report  showed  that  this  coupling  as  now  used  gave  trouble, 
and  since  there  were  other  types  of  couplings,  it  was  sug- 
gested that  the  matter  be  referred  back  to  the  committee 
and  that  the  present  standard  for  flexible  disk  couplings 
for  magnetos  (covering  diameter  of  disks  and  spacing  of 
bolts)  be  eliminated  from  the  records  of  the  Society.  It 
was  voted  to  refer  the  matter  back  to  the  committee. 

Starter  Pinions  and  Brushes 

In  connection  with  starting  motor  pinions  it  was  recom- 
mended that  the  pitch-line  clearance  between  pinion  and 
flywheel,  which  is  now  specified  as  0.015  in.,  should  be 
specified  as  0.015  to  0.025  in.  After  some  discussion  it  was 
decided  to  substitute  the  phrase,  "Clearance  on  the  pitch- 
line,"  for  pitch-line  clearance,  and  thus  amended  the  recom- 
mendation was  accepted. 

The  Division  had  been  requested  to  standardize  commu- 
tator brushes  for  generators  and  starting  motors,  but 
found  that  the  only  thing  that  could  be  done  at  the  present 
was  to  recommend  the  following:  "All  dimensions  for 
brushes  used  in  stalling  motors  and  lighting  generators 
shall  vary  by  even  increments  of  1/16  in.  and  the  maxi- 
mum tolerances  from  nominal  size  shall  be  plus  0.000 
minus  0.010  in.  for  width  and  thickness  and  plus  0.000 
minus  0.031  (1/32  in.)  for  length."    This  was  adopted. 

It  was  also  recommended  to  delete  from  the  records  of 
the  Society  the  following  standard  which  had  never  come 
into  practical  use:  "Before  any  electrical  appliance  is  added 
to  a  gasoline  car,  as  it  is  sent  out  from  the  car  manufac- 
turer's plant,  a  description  of  the  said  appliance  should  be 
submitted  to  the  car  manufacturer  as  to  suitability  for  and 
the  best  method  of  application  to  the  car."  This  was 
agreed  to  by  the  committee. 

K.  F.  Walker  presented  the  report  of  the  Radiator  Divi- 
sion.   It  was  recommended  that  in  cast  radiators  "inlet  and 
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Cast  radiator  tie  rod  fittings 


outlet  fittings  shall  be  cast  separate  from  the  radiator 
tank"  and  that  they  "shall  be  attached  to  the  tank  by 
flanges  which  conform  to  the  present  S.  A.  E.  Standard 
two  bolt  type  carbureter  flanges  of  the  1,  1*4,  iy2,  1%  and 
2  in.  sizes.  The  finished  face  of  the  pad  cast  on  the  radi- 
ator tank  shall  extend  %  in.  outside  of  any  other  projec- 
tion on  the  tank.  The  drilled  holes  in  the  fittings  shall  be 
1/32  in.  larger  in  diameter  than  the  cap  screw  or  stud  di- 
ameter. The  tapped  holes  in  the  pad  on  the  tank  shall  be 
blind  with  a  maximum  tapped  depth  of  twice  the  cap  screw 
or  stud  diameter.  The  length  of  the  cap  screws  or  studs 
in  the  tapped  hole  shall  be  1V2  times  the  diameter. 

"In  the  tubular  radiators,  having  internal  overflow 
tubes,  the  tubes  shall  be  of  seamless  brass  or  copper,  at- 
tached to  the  bottom  tank  by  a  y2  in.  American  standard 
pipe  thread  brass  plug.  The  jacket  tube  shall  be  %  in.  di- 
ameter and  the  overflow  tube  shall  be  %  in.  diameter. 

"The  size  of  the  tapped  hole  for  radiator  drains  shall 
be  %  in.  American  standard  pipe  thread.  Bolt  hole  cen- 
ters of  header  flanges  shall  be  spaced  2%  in.  apart  wher- 
ever possible.  Cast  radiator  tanks  shall  be  designed  with- 
out ribs  or  cooling  flanges.  Tie  rod  fittings  shall  be"  in 
accordance  with  the  illustration. 

"A  pressure  of  5  lb.  per  sq.  in.  shall  be  used  in  making 
all  tests  for  radiator  leaks.  Header  plate  widths  shall  be 
5,  5V2.  6,  6V2  and  7  in.  The  hood  ledges  of  cast  radiators 
shall  be  1  in.  wide  on  motor  trucks  having  a  nominal 
capacity  of  less  than  SV2  tons,  and  iy2  in.  wide  on  motor 
trucks  having  a  nominal  capacity  of  3%  tons  or  more." 
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In  connection  with  passenger  car  radiators,  the  follow- 
ing recommendations  were  made:  "The  tie  rods  connect- 
ing the  body  (dashboard)  and  the  top  of  the  radiator  shall 
be  flexible.  The  hood  ledge  shall  have  a  minimum  width 
of  %  in-  Hood  lacing  shall  be  not  less  than  %  in.  wide, 
and  not  less  than  Vs  in.  thick."  The  whole  report  was 
adopted  as  presented. 

S.  P.  Thatcher  presented  the  report  of  the  Tire  and  Rim 
Division.  This  contained  only  a  single  suggestion,  namely, 
the  extension  of  the  present  wood  felloe  dimensions  stand- 
ard for  pneumatic  tire  rims,  to  include  the  34  x  5  in.  wood 
felloe  having  a  width  of  21/2  in.  and  a  depth  of  1%  in., 
plus  or  minus  1/16  in.    This  was  adopted. 

New  Non-Ferrous  Alloy  Specifications 

J.  J.  Aull  read  the  report  of  the  Non-Ferrous  Metals 
Division,  which  had  revised  all  of  its  previous  standards. 
This  report  included  four  specifications  of  white  bearing 
metals  or  babbitts,  Specifications  Nos.  10,  11,  12  and  13. 
These  were  adopted  as  presented.  Then  there  were  four 
specifications  of  aluminum  alloy,  of  which  the  first  three 
were  old  and  the  last  new.  These  specifications,  Nos.  30, 
31,  32  and  33,  were  accepted  as  presented.  Next  came 
eleven  specifications  of  brasses  and  bronzes.  One  speaker 
said  he  regarded  the  requirement  of  8  per  cent  elongation 
in  specification  No.  64  (phosphor  bronze)  as  very  high,  as 
it  was  the  practice  of  his  firm  to  call  for  4  per  cent  only. 
He  was  reassured,  however,  that  the  elongations  require- 
ments for  specifications  64  and  65  were  weH  within  the 
limits  of  practical  possibility.  This  set  of  specifications 
was  adopted.  Next  No.  69  was  taken  up,  which  covers  a 
new  wrought  aluminum  bronze.  This  also  was  accepted. 
Specification  No.  70,  covering  commercial  brass  sheets,  em- 
bodies only  a  slight  change,  made  to  bring  it  into  line 
with  the  A.  S.  T.  M.  Specifications.  This  was  adopted. 
No.  71,  covering  copper  sheet,  was  also  adopted.  Specifica- 
tions Nos.  72,  73,  74  and  75  covered  brass  rod  and  tubing, 
and  were  adopted. 

Tractor  Belts  and  Governors 

E.  A.  Johnston  presented  the  report  of  the  Tractor  Di- 
vision. In  this  it  was  recommended  that  belt  pulleys  and 
clutch  diameters  for  new  equipment  should  not  be  less  than 
12  in.  and  the  pulley  width  should  not  be  less  than  V-z  in. 
wider  than  the  belt  required.  Tractor  drive  belts  for  all 
purposes  should  be  5,  6,  7,  8  or  9  in.  in  width.  This  was 
adopted. 

It  was  also  recommended  that  farm  tractors  and  engines 
intended  for  belt  operation  be  equipped  with  a  governor 
and  so  designed  that  a  suitable  speed  indicated  device  might 
be  attached.  This  was  also  adopted.  On  a  previous  occa- 
sion, the  Society  adopted  a  standard  testing  form  for  trac- 
tor engines.  Mr.  Johnston  said  that  this  had  never  come 
into  practical  use,  and  the  Division  wanted  it  eliminated 
from  the  standards  of  the  Society.    This  was  agreed  to. 

Screw  Thread  Standards 

W.  R.  Strickland  read  the  report  of  the  Miscellaneous 
Division.  This  covered  two  items,  namely,  the  proposal  to 
adopt  as  an  S.  A.  E.  standard  the  American  standard  taper 
pipe  thread,  and  a  revision  of  the  present  S.  A.  E.  oil  and 
grease  cup  thread  standards.  At  present  taper  threads  are 
used  in  only  a  few  of  the  S.  A.  E.  Standards,  namely,  flared 
tube  unions,  ells  and  tees,  fuel  vacuum  tanks,  pipe  flanges 
and  oil  and  grease  cups.    In  1919,  a  committee  of  the  A.  S. 

»M.  E.  held  a  public  hearing  for  the  consideration  of  inter- 
national pipe  threads,  and  following  this  hearing,  the 
S.  A.  E.  was  requested  to  give  official  endorsement  to  the 
American  standard  taper  pipe  thread  and  to  authorize  an 
American  representative  in  Europe  to  use  the  endorsement 
in  propagating  the  standard  among   European   manufac- 


turers and  technical  organizations,  prior  to  a  contemplated 
international  conference.  It  was  decided  to  adopt  the 
American  standard  taper  pipe  thread  as  an  S.  A.  E. 
Standard. 

In  August,  1920,  the  Society  adopted  y4-36  and  5/16-32 
threads  for  oil  and  grease  cups.  There  has  been  much 
criticism  of  this  standard,  for  the  reason  that  the  com- 
mon standard  fine  thread  pitch  for  14  in.  diameter  is  32. 
The  Miscellaneous  Division  at  this  meeting,  therefore,  rec- 
ommended the  addition  of  a  No.  10-32  size  and  to  change 
the  Vi-36  to  Vi-32  thread.  This  recommendation  was 
accepted. 

Engine  Division  Report 

In  the  absence  of  any  members  of  the  Engine  Division, 
the  report  of  that  Division  was  read  by  Manager  Burnett 
of  the  Standards  Committee.  In  this  report  it  was  recom- 
mended that  "mufflers  shall  vary  in  diameter  and  length 
by  even  inches,  and  shall  be  supported  by  bands  extending 
around  the  circumference."  In  connection  with  flywheel 
housings,  it  was  recommended  that  the  following  recom- 
mended practice  be  added  to  the  present  standard:  "The 
clearance  space  for  crankshaft  flange  bolts  shall  be  6Vs  in. 
maximum  diameter,  and  at  least  %  in.  deep."  At  the  sug- 
gestion of  the  Truck  Division,  it  was  recommended  to  add 
two  sizes  to  the  present  fan  belt  and  pulley  width  stand- 
ards, namely,  belts  1%  and  2  in.  wide,  and  pulleys  2  and 
214  in.  wide,  the  limits  on  the  belt  widths  being  plus  and 
minus  1/32  in.  and  the  limits  on  the  pulley  widths  plus 
and  minus  0.005  in. 

It  was  also  proposed  to  standardize  the  air  inlet  open- 
ings of  tractor  carbureters  so  as  to  facilitiate  the  fitting 
of  air  cleaners.  The  recommended  practice  is  as  follows: 
"The  nominal  diameter  of  the  carbureter  intake  shall  be 
the  inside  diameter,  which  shall  vary  in  even  quarter 
inches  (from  %  to  4  in.  diameter)  so  as  to  take  standard 
tubing  sizes  as  listed  in  the  present  S.  A.  E.  Standard  for 
Flexible  Metal  Tubing,  page  35b,  S.  A.  E.  Handbook,  Vol. 
1.  This  also  applies  to  the  outlet  of  carbureter  air  clean- 
ers, and  similar  devices  wherever  tubing  is  used."  It  was 
also  recommended  to  cancel  the  present  S.  A.  E.  Recom- 
mended Practice  for  carbureter  air  heaters,  as  this  prac- 
tice had  become  obsolete.  All  of  the  recommendations  of 
the  Division  were  accepted. 

Motorcycle  Standards 

Mr.  Burnett  also  read  the  report  of  the  Motorcycle  Di- 
vision. This  included  a  recommendation  for  a  slight  change 
in  the  chemical  composition  of  the  steel  for  motorcycle 
spokes  and  nipples  so  as  to  make  this  specification  identical 
with  S.  A.  E.  specification  No.  1045.  It  also  recom- 
mended a  slight  change  in  the  specification  of  the  steel 
used  for  motorcycle  wheels  and  rims  so  as  to  make  the 
latter  identical  with  S.  A.  E.  specification  No.  1010.  A 
further  recommendation  was  to  cancel  the  recommended 
practices  for  spark  and  throttle  controls,  clutch  and  brake 
pedals  and  gearshifts,  which  were  formulated  as  military 
standards.     All  of  these  recommendations  were  accepted. 

Truck  Standards 

A  proposed  standard  emergency  rim  clamp  so  designed 
that  a  truck  equipped  with  36  x  6-in.  wheels  in  frmii  anil 
40  x  8-in.  wheels  in  the  rear  can  carry  a  38  x  7-in.  rim  as 
spare  with  a  40  x  8-in.  tire  (the  latter  being  a  standard 
oversize  for  38  x  7-in.)  and  thus  make  it  unnecessary  to 
carry  two  sizes  of  spare  tires  was  submitted,  but  was  re- 
ferred back  to  the  committee  because  the  discussion  made 
it  evident  that  the  proposed  lug  had  not  been  sufficiently 
well  tested  to  make  certain  that  it  would  prove  satis- 
factory in  actual  service.  A  slight  revision  of  the  present 
standard  rim  clamp  bolts  was  approved,  as  was  also  a  set 
of  standard  dimensions  for  passenger  car  wheel  spokes. 
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Completion  of  Front  Hub  Standards 

Postponed 


By  J.  Edward  Schipper 


HUB  standardization  has  received  a  six  months'  set- 
back chiefly  because  the  report  covering  the  pro- 
posed standard  specifications  was  not  presented 
in  a  form  acceptable  to  the  S.  A.  E.  Standards  Com- 
mittee. While  members  of  the  committee  were  almost 
unanimous  in  their  approval  of  the  spirit  of  the  report, 
it  was  felt  that  the  printed  report  brought  before  the 
standards  meeting  did  not  satisfactorily  present  the  work 
of  the  committee  and  that  it  would  consequently  be  ad- 
visable to  refer  the  matter  back.  Action  to  this  effect 
was  taken  with  the  result  that  the  report  will  not  come 
up  for  final  actions  until  the  summer  meeting  of  the 
Society  is  held. 

The  discussion  of  the  report  brought  out  the  fact  that 
all  the  manufacturers  vitally  concerned  approve  of  the 
work.  Objections  were  made  by  the  Gurney  Ball  Bear- 
ing Co.  that  the  report  did  not  cover  the  installation  of 
ball  bearings,  and  in  view  of  these  objections  the  title 
of  the  report,  when  it  next  appears,  will  be  Roller  Bearing 
Front  Hubs  for  Trucks  instead  of  Hubs  for  Wood  and 
Metal  Wheels. 

In  discussing  the  objections  of  the  ball  bearing  manu- 
facturer to  these  recommendations,  it  was  pointed  out 
that  95  per  cent  of  the  installations  are  roller  bearing, 
the  notable  exception  being  that  in  the  White  trucks. 
This  company  manufactures  its  own  axle  and  conse- 
quently does  not  materially  affect  the  situation  from  a 
standards  standpoint.  It  was  also  pointed  out  in  answer 
to  many  questions  on  this  point  that  it  is  impracticable 
to  have  a  common  standard  for  both  the  ball  and  roller 
bearings  because,  where  the  same  diameters  can  be  used, 
the  capacity  rating  of  the  ball  bearings  will  be  about  70 
per  cent  of  the  roller  bearing  capacity. 

Campaign  Begun  Last  June 

Largely  through  the  efforts  of  Automotive  Indus- 
tries, which  has  frequently  noted  with  concern  the  an- 
nual waste  and  inconvenience  to  the  trade  of  unstand- 
ardized  hubs,  the  program  for  motor  vehicle  hub  stand- 
ardization was  inaugurated  in  June,  1920,  by  represen- 
tatives of  wood  and  metal  wheel  manufacturers  in  co- 
operation with  manufacturers  of  axles,  hubs,  bearings, 
rims  and  tires.  This  program  has  been  carried  out  by  a 
committee  consisting  of  four  representatives  of  promi- 
nent manufacturers  of  axles,  C.  T.  Myers,  chairman, 
and  the  Standards  Manager  of  the  S.  A.  E.,  ex-officio, 
secretary. 

The  standardization  of  wheel  hubs  for  front  and  rear 
axles  for  both  passenger  cars  and  motor  trucks  was  too 
big  a  task  to  be  undertaken  at  one  time,  hence  it  was 
agreed  that  consideration  of  rear  axle  hubs  should  be 
deferred  and  that  only  front  axle  hubs  for  motor  trucks, 
which  afforded  better  opportunity  for  immediate  progress 
should  be  considered  in  the  first  instance.  Following 
completion  of  this  part  of  the  program,  work  will  pro- 
ceed on  passenger  car  front  axle  hubs  and  then  on  rear 
axle  hubs  for  both  types  of  vehicle. 

It  is  evident  that  since  real  hub  standardization  de- 
pends upon  bearing  sizes  and  location,  which  in  turn 
depends  upon  spindle  design,  the  logical  procedure  was 
to   design    a   series   of   spindles   for   load   capacities   that 


would  cover  the  range  of  the  various  motor  truck  models 
having   load   capacities   from    %    to   5   tons. 

In  order  to  have  a  minimum  number  of  spindles,  the 
passenger  car  and  motor  truck  requirements  were  studied 
and  ratings  selected  that  permit  the  use  of  the  lighter 
truck  axles  on  heavy  passenger  cars,  or  vice  versa.  From 
this  followed  the  selection  of  proper  bearings  for  these 
spindles  and  the  design  of  wheel  hubs  to  fit  these  bear- 
ings. 

The  proposed  designs  for  the  five  sizes  of  spindles  and 
hubs  for  motor  trucks  have  been  laid  down  on  the  basis 
of  definite  maximum  load  ratings  in  pounds  on  the  tires 
at  the  ground,  so  that  they  can  be  checked  up  to  deter- 
mine whether  or  not  any  particular  spindle  is  being 
overloaded,  by  simply  running  the  front  wheels  of  a 
motor  truck  onto  a  platform  scale.  These  ratings  were 
selected  with  reference  to  existing  practice  in  motor 
truck  construction,  and  to  the  load  rating  of  the  solid 
tire  and  wheel  built  around  each  spindle  and  hub. 

The  spindles  and  hubs  have  no  other  rating,  however, 
than  that  of  their  capacity  in  pounds  on  the  tires  at  the 
ground.  No  matter  what  the  rated  load  capacity  of  the 
motor  truck  may  be,  the  spindle  and  hub  to  be  used  will 
depend  upon  the  weight  distribution  of  the  loaded  ve- 
hicle, which  determines  the  load  the  front  wheels  must 
carry.  This  weight  need  not  be  as  of  estimate  only,  as 
it  can  be  checked  by  the  scales  measurement. 

The  spindles  are  so  designed  that  the  center  of  the 
tire  where  it  touches  the  ground  is  vertically  under  the 
center  of  the  inner  bearing.  This  arrangement  differs 
from  that  in  many  designs  of  truck  front  hubs  now  in 
use  in  that  it  brings  the  point  of  contact  of  the  tire  on 
the  ground  considerably  nearer  the  projection  of  the 
steering  pivot  center  on  the  ground  and  makes  steering 
much  easier.  For  a  given  tread  and  frame  width  it 
permits  a  greater  angular  movement  of  the  front  wheel 
and  therefore  a  shorter  turning  radius.  It  also  reduces 
to  a  marked  extent  the  pressure  on  the  steering  pivot  and 
its  bushings.  The  location  of  the  tire  so  that  the  load  is 
under  the  inner  bearing  instead  of  between  the  bearings, 
also  reduces  the  bending  moment,  which  is  due  to  the 
vertically  applied  load  on  the  spindles.  In  the  case  of 
many  axles  now  in  use,  this  bending  moment  is  three 
or  four  times  as  great  as  in  the  case  of  the  proposed 
standard  spindles. 

Spindle  Design 

The  spindles  have  been  designed  with  large  fillets  at 
the  shoulder,  an  important  feature  that  has  often  been 
slighted  in  the  past.  It  strengthens  the  spindle  at  the 
point  of  maximum  stress  and  has  the  effect  of  moving  the 
shoulder  toward  the  load  line,  thereby  decreasing  the  mo- 
ments bv  shortening  the  lever  arm  to  the  point  of  load 
application.  General  practice  among  axle  makers  is  to 
use  a  low  nickel  or  chrome  nickel  steel,  such  as  S.  A.  E. 
No.  2340  or  3140,  for  spindles,  but  the  stresses  in  the 
proposed  spindles  will  be  low  enough  to  allow  the  use  of 
S.  A.  E.  Steel  No.  1035  if  it  should  become  necessary  to 
do  so  under  extraordinary  circumstances. 

It  may  be  questioned  why  smaller  spindles  are  not  pro- 
posed in  order  to  lighten  and  cheapen  the  axles  and  work 
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the  steel  closer  to  its  elastic  limit.  This  is  not  done  be- 
cause absolutely  safe  practice  must  be  observed  for 
standard  use;  bearings  large  enough  to  serve  in  these 
hubs  permit  the  use  of  the  spindle  sizes  recommended; 
the  proposed  spindles  actually  weigh  less  than  many 
spindles  in  present  use  for  the  same  service;  and  in  event 
of  a  shortage  of  alloy  steel  a  carbon  steel  can  be  used. 

The  selection  of  the  bearings  was  guided  by  a  study  of 
the  types,  sizes  and  extent  of  their  use  for  this  applica- 
tion in  the  trade  at  this  time.  Figures  for  1919  show 
that  about  one  and  a  quarter  million  bearings  were  used 
on  commercial  car  and  motor  truck  front  axles.  Taper 
roller  bearings  constituted  about  90  per  cent  of  the  total, 
straight  roller  bearings  constituted  less  than  5  per  cent, 
and  ball  bearings  about  5  per  cent  of  the  total.  The 
main  advantages  of  roller  bearings  over  ball  bearings  on 
front  axle  spindles  are  greater  durability,  ability  to  with- 
stand heavy  end  thrust  loads,  permissible  use  of  smaller 
sizes  and  their  lower  cost. 

This  work  was  started  with  the  intention  of  establish- 
ing, if  possible,  hub  and  spindle  dimensions  whereby 
ball  and  roller  bearings  would  interchange,  but  it  was 
found  that  there  would  be  difficulty  in  getting  recom- 
mendations from  the  manufacturers  of  ball  bearings  and 
roller  bearings  by  which  such  interchangeable  dimen- 
sions could  be  developed.  After  careful  consideration, 
it  was  not  deemed  reasonable  to  burden  the  entire  in- 
dustry with  the  extra  expense  and  weight  which  such  a 
set  of  hubs  would  entail  in  order  to  afford  interchange- 
ability  for  a  type  of  bearings  that  constitutes  but  one- 
twentieth  of  the  production  for  motor  truck  front  axle 


hubs.  Further,  this  one-twentieth  part  is  practically  ac- 
counted for  by  the  bearings  used  in  the  motor  trucks  of 
a  single  large  producer,  which  to  some  extent  makes  its 
own  bearings.  Long  experience  in  the  use  of  these  bear- 
ings has  made  it  evident  that  they  are  so  large  that  they 
could  not  be  worked  into  the  proposed  standardization 
with  any  reasonable  expectation  of  adoption. 

Eliminating  the  bearings  used  by  the  one  company  re- 
ferred to  it  was  found  that  roller  bearings  covered  by 
the  spindle  sizes  proposed  have  been  used  by  practically 
the  entire  motor  truck  industry.  To  do  otherwise  than 
adopt  these  sizes  would  offer  grounds  for  grave  criticisms, 
and  would  undoubtedly  open  the  way  for  rejection  of 
the  program  by  those  most  interested  in  it. 

There  are  at  least  four  manufacturers  of  taper  and 
straight  roller  bearings  which  can  furnish  interchange- 
able bearings  for  the  proposed  hubs.  Even  had  the 
hubs  been  made  large  enough  to  take  the  bearings  recom- 
mended by  the  ball  bearing  manufacturers,  they  would 
have  varied  enough  from  the  roller  bearing  dimensions 
to  have  necessitated  complete  additional  tool  equipment, 
and  real  interchangeability  would  not  have  been  pos- 
sible. 

The  advantages  of  hub  standardization  have  been 
dealt  with  in  several  articles  in  Automotive  Industries, 
and  there  is  no  fear  among  those  who  have  been  work- 
ing with  this  project  that  this  minor  setback  will  dis- 
courage the  members  of  the  committee.  Such  minor  dif- 
ferences as  have  existed  are  already  wiped  out,  or  are 
well  on  the  road  to  being  eliminated.  The  revised  report 
will  doubtless  be  adopted  at  the  summer  meeting. 


The  Business  Session 


By  Herbert  Chase 


PRESIDENT  VINCENT  opened  the  business  session 
with  an  address  in  which  he  reviewed  the  work  of 
the  past  year  and  indicated  in  what  direction  he 
felt  this  work  could  profitably  be  extended.  He  stated 
that  the  Society  is  taking  part  in  the  work  of  the  Amer- 
ican Engineering  Standards  Committee  while  still  re- 
serving its  right  to  independent  action,  but  has  declined 
the  invitation  to  join  the  American  Federation  of  Engi- 
neering Societies  largely  because  it  is  felt  that  the  funds 
the  S.  A.  E.  would  be  called  upon  to  expend  in  this  direc- 
tion are  considerable  and  can  be  used  to  better  advantage 
in  other  activities.  He  favored  continued  co-operation 
with  the  American  Petroleum  Institute  and  said  that  he 
believes  the  standards  work  of  the  Society  should  have 
more  publicity  during  the  formative  stage  in  order  that 
all  who  have  a  legitimate  interest  will  be  able  to  follow 
its  progress  and  offer  constructive  criticism.  He  stated 
that  the  Council  of  the  Society  has  decided  to  appoint  a 
research  committee  with  authority  to  plan  and  promote 
research  work,  securing  the  necessary  funds  to  push  the 
work  forward,  but  without  itself  conducting  the  actual 
tests  involved.  It  is  understood  that  the  Society  will  co- 
operate with  the  Bureau  of  Standards  and  the  American 
Petroleum  Institute  in  this  connection.  Mr.  Vincent  fa- 
vors a  campaign  of  education  that  will  instruct  the  auto- 
motive engineer  in  matters  pertaining  to  the  oil  industry 
as  well  as  to  keep  them  advised  concerning  the  latest 
developments  in  fuel  research. 

In  concluding  his  remarks,  President  Vincent  spoke  of 
the  need  of  fostering  aircraft  development  not  only  in 
commercial  lines  but  as  a  means  of  developing  personnel 
that  will  prove  a  military  asset  in  case  of  need. 

Treasurer  Whittelsey  reported  that  the  total  assets  of 


the  Society  are  in  excess  of  $150,000,  these  assets  having 
increased  by  over  $30,000  during  the  fiscal  year  ending 
Sept.  20,  1920.  Over  $22,000  was  spent  for  standardiza- 
tion work  last  year. 

Chairman  Beecroft  of  the  Meetings  Committee  reported 
that  the  total  attendance  at  Society  meetings  last  year  was 
about  2500,  and  that  88  papers  had  been  presented  at  the 
various  meetings. 

The  Membership  Committee  reported  an  increase  of  16 
per  cent  in  the  membership  during  the  last  year,  the 
membership  as  of  Jan.  1  being  5231. 

In  the  report  of  the  Council  it  was  brought  out  that  the 
Society  expends  annually  over  $58  per  member,  although 
the  dues  for  member  and  associate  grade  are  only  $15 
per  year. 

The  business  session  was  concluded  with  talks  by  Henry 
M.  Crane  and  Herbert  W.  Alden  on  the  engineer's  place  in 
the  industry.  Mr.  Crane  held  that  it  was  the  duty  of  the 
engineer  to  know  not  only  the  principles  of  the  vehicle 
he  designs  but  the  principles  of  production  of  the  various 
parts  in  order  that  these  may  be  intelligently  designed  for 
economical  output.  He  stated  also  that  the  engineer  must 
be  conversant  with  what  the  public  wants  in  order  that 
the  vehicle  produced  will  be  readily  salable;  this,  of  course, 
involving  co-operation  with  the  sales  department.  Mr. 
Alden  indorsed  Mr.  Crane's  remarks  and  indicated  that  the 
value  of  an  engineer  and  his  standing  in  any  organization 
is  usually  dependent  upon  his  ability  to  co-operate  and 
willingness  to  accept  responsibility.  He  urged  greater 
thoroughness  in  making  investigations  and  a  merging  of 
individuality  with  a  view  to  serving  all  departments  of 
the  business. 

The  tellers  appointed  to  canvass  the  mail  vote  covering 
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annual  election  of  officers  reported  that  the  ticket  named 
by  the  nominating  committee  had  been  almost  unanimous- 
ly elected.  President-elect  Beecroft  thereupon  acknowl- 
edged his  appreciation  of  the  honor  conferred  upon  him 
and  pledged  his  best  efforts  in  advancing  the  work  of  the 
Society  during  his  administration. 

David  Beecroft,  the  new  president  of  the  Society,  is 
Directing  Editor  of  the  Class  Journal  Company.  The 
following  biographical  sketch  is  furnished  by  the  Journal 
of  the  Society: 

President  Beecroft  was  born  in  1875  at  Marnock,  Ont., 
Can.  His  business  life  started  in  1893  when  he  taught 
a  country  school  for  one  year  previous  to  finishing  uni- 
versity work  at  the  Barrie  Collegiate  Institute.  This 
was  followed,  beginning  in  the  fall  of  1895,  with  a  six-year 
period  of  school  teaching  in  St.  Thomas,  Ont.,  during 
most  of  which  time  he  was  connected  with  the  editorial 
department  of  the  St.  Thomas  Daily  Times. 

Leaving  St.  Thomas  in  the  summer  of  1901,  he  went 
with  the  Chicago  Daily  News  as  an  advertising  solicitor, 
remaining  until  December,  1902. 

In  December  of  1902,  on  resigning  from  the  Chicago 


Daily  News,  he  took  the  editorship  of  the  Automobile 
Review,  which  was  until  then  a  monthly  automobile  pub- 
lication printed  in  Chicago.  It  was  at  once  changed  to  a 
weekly,  and  he  continued  there  for  about  fifteen  months, 
resigning  on  March  1,  1904,  to  take  the  position  of  assist- 
ant editor  of  Motor  Age.  He  served  for  two  years  in  this 
capacity,  and  when  Motor  Age  was  purchased  by  the 
Class  Journal  Co.  of  New  York  he  became  editor. 

In  July  of  1911  he  took,  in  addition  to  the  Motor  Age 
work,  the  position  of  managing  editor  of  The  Automobile. 
In  November  of  that  year  he  also  became  managing 
editor  of  Commercial' Vehicle,  and  in  February  of  1914  he 
took  a  similar  position  with  Motor  World. 

Since  entering  the  automobile  industry  he  has  been 
particularly  active  in  connection  with  automobile  contests. 
He  drafted  the  first  stock  car  racing  rules  and  pioneered 
the  registration  of  stock  cars.  He  has  served  on  the 
A.  A.  A.  Contest  Board  for  many  years. 

Mr.  Beecroft  became  a  member  of  the  Society  in  1911 
and  has  served  on  the  Council  for  four  years.  He  has 
been  a  member  of  the  Meetings  Committee  for  five  years 
and  its  chairman  for  four  years. 


A  Brilliant  Annual  Dinner 


By  Clyde  Jennings 


THE  chief  feature  of  the  successful  annual  dinner  at 
the  Hotel  Astor  was  the  introduction  of  C.  F.  Ket- 
tering as  toastmaster,  upsetting  the  long  estab- 
lished precedent  of  employing  a  professional  for  that 
task.  It  is  a  safe  probability  equation  that  the  member- 
ship will  never  vote  to  go  back  to  the  paid  individual. 
This  is  said  without  casting  any  aspersions  on  the  former 
toastmasters,  who  were  very  good  in  their  way  but  who 
sometimes  displayed  a  lack  of  exact  understanding  of  the 
industry  from  an  engineering  point  of  view.  With  Ket- 
tering, of  course,  it  was  a  case  of  entirely  co-ordinated 
knowledge  and  jokes,  with  an  ability  to  pass  compliments 
and  criticism,  founded  both  on  fact  and  personal  friend- 
ship, backed  by  an  ever  ready  wit  and  novelty  of  ex- 
pression. 

President  Jesse  G.  Vincent  opened  the  program  by  re- 
viewing in  few  words  the  year  just  closed.  He  spoke 
especially  of  the  fine  support  given  to  the  officers  of  the 
Council  and  the  members,  and  said  that  if  the  members 
and  the  Council  would  continue  this  same  measure  of 
support  he  knew  that  the  new  administration  would  pros- 
per.    He  introduced  Mr.  Kettering. 

The  toastmaster  had  much  sport  with  David  Beecroft, 
the  newly  elected  president,  whom  he  introduced.  He  said 
that  the  society  had  run  out  of  engineers  for  president, 
so  they  had  done  the  next  best  thing  and  had  followed 
the  trend  of  fashion  and  had  selected  an  editor. 

President  Beecroft  in  a  brief  speech  made  the  points 
that  the  engineers  of  this  country  had  accomplished  a 
great  task  in  taking  the  vehicle  as  developed  in  Europe 
and  making  an  efficient  production  job  of  it.  This  was 
the  task  for  American  engineers  because  production  was 
the  great  need  of  this  country. 

Now  that  this  task  had  been  accomplished,  there  re- 
mained the  task  of  adapting  the  vehicle  to  the  great  uses 
of  the  world.  This  problem  was  before  the  engineers -and 
the  speaker  thought  it  necessary  that  the  engineers  go 
to  all  parts  of  the  world  and  study  the  needs  of  the 
vehicular  transportation  where  the  vehicle  will  be  used 
and  design  accordingly.  When  this  is  accomplished,  he 
said,  the  great  world's  markets  will  be  open  to  American 
manufacturers,  and  this  in  turn  will  profitably  utilize  the 


expanded  manufacturing  space  that  was  bequeathed  to  the 
industry  through  the  war. 

Much  interest  was  shown  in  the  talks  of  the  evening. 
R.  E.  M.  Cowie,  vice-president  of  the  American  Railway 
Express  Co.,  introduced  himself  as  the  representative  of 
the  largest  motor  truck  operator  in  the  world.  After  re- 
viewing the  history  of  the  express  business,  and  its 
growth,  he  put  before  the  engineers  the  problem  of  sim- 
plified construction  and  a  smaller  maintenance  cost  for 
their  vehicles.  He  said  while  the  internal  combustion 
engine  and  its  consequent  vehicle  might  not  appear  com- 
plicated to  the  engineer,  it  did  appear  so  to  the  user. 

But  it  was  when  he  touched  upon  aviation  that  the 
speaker  most  impressed  his  audience.  He  spoke  of  the 
great  need  for  the  faster  transportation  vehicle  and  said 
that  he  was  one  of  those  who  believed  that  the  Govern- 
ment should  go  to  full  length  in  developing  this  means  of 
transportation.  He  said  that  the  small  beginning  made 
in  airmail  experiments  were  only  a  taste  of  what  should 
be  done  and  that  he  hoped  that  in  the  near  future  the 
Government  would  supply  for  air  transportation  all  that 
it  was  now  supplying  for  marine  transportation. 

Following  this  talk,  Toastmaster  Kettering  made  a  plea 
for  more  members  for  the  Aero  Club  of  America,  which, 
he  said,  had  been  transformed  into  an  organization  of 
great  possibilities  and  promise,  with  Myron  T.  Herrick  of 
Ohio  as  president. 

George  E.  Roberts,  a  vice-president  of  the  National 
City  Bank,  was  the  last  speaker.  He  is  not  one  of  those 
who  promise  great  prosperity  for  the  immediate  future, 
but  told  how  production  had  been  thrown  out  of  balance 
during  the  war  and  even  to  a  greater  stage  since  the 
armistice.  The  great  problem  now,  he  said,  was  to  re- 
store this  balance.  This  had  been  the  objective  of  the 
bankers  in  their  credit  adjustment  beginning  almost  a 
year  ago. 

At  present,  he  said,  the  price  on  farm  products  had 
been  restored  to  a  near  normal  point.  Because  of  the 
great  bulk  of  business  depending  upon  the  prosperity  of 
the  agricultural  interests,  it  is  necessary  to  adjust  the 
manufacturing  prices  and  industrial  wages  to  a  balance 
with  the   farm  prices. 
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Observations  at  the  New  York 
Truck  Show 

Few  changes  of  a  radical  nature  in  evidence.  Influence  of  war  designs  seen 
in  fitting  of  bumpers  and  tow  hooks  on  many  models.  Flexible  frame 
a  feature  of  Ward-LaFrance.  Most  heavy  trucks  use  radius  rods,  but  take 
torque  on  springs.  Many  models  have  improved  facilities  for  lubrication 
of  chassis  parts.     Closed  cabs  are  fitted  in  many  cases. 

By  P.  M.  Heldt 


ALTHOUGH  it  was  held  in  two  large  buildings — the 
Twelfth  Regiment  Armory  and  the  First  Field 
Artillery  Armory — the  New  York  motor  truck  show 
was  not  a  national  or  a  manufacturers'  show,  but  rather  a 
dealers'  show,  and  many  of  the  most  prominent  truck 
makers,  such  as  Packard,  Pierce,  Mack,  White,  Autocar, 
etc.,  were  not  represented.  However,  there  was  a  suffi- 
cient array  of  trucks  of  all  capacities  to  make  an  interest- 
ing exhibit.  A  few  truck  models,  mainly  of  the  speed 
wagon  type,  were  shown  the  first  time,  but  on  the  whole 
novelties  were  not  particularly  plentiful. 

Truck  design  is  not  stationary;  that  it  is  progressing 
could  easily  be  demonstrated  by  showing  side  by  side  a 
number  of  1910  and  1921  trucks.  However,  most  fre- 
quently the  changes  are  matters  of  detail  and  can  hardly 
be  observed  on  the  complete  truck,  while  more  important 
changes  or  complete  redesigns  often  are  separated  by 
intervals  of  years. 

Frame  Design 

One  important  problem  in  connection  with  motor  trucks 
is  the  design  of  the  frame.  It  is  fully  recognized  that  it  is 
impossible  to  make  the  frame  rigid,  as  it  is  a  fiat  structure 
and  has  to  support  heavy  loads,  the  dead  load,  moreover, 
being  augmented  by  road  shocks.  Flexibility  of  the  frame 
is  therefore  allowed  for,  especially  weaving  of  the  frame, 
which  means  twisting  around  a  longitudinal  axis.  In  view 
of  the  absolute  certainty  of  weaving  occurring  in  service, 


both  the  engine  and  the  transmission  (where  the  latter  is 
mounted  separately)  are  now  always  mounted  with  a 
three  point  support.  It  has  been  found  that,  owing  to  the 
continuous  distortion  of  the  frame  and  the  shocks  and 
jars  to  which  the  chassis  is  subjected,  the  trunnion  sup- 
port wears  more  rapidly  than  might  be  expected,  and  this 
gives  rise  to  an  unpleasant  chatter.  To  minimize  this 
wear  these  trunnion  supports  are  now  made  of  much  larger 
diameter  (about  3  in.  on  large  units)  than  formerly.  In 
the  most  careful  designs  provisions  are  even  made  for 
readily  adjusting  the  trunnion  in  case  of  wear. 

Some  designers  specially  aim  at  great  flexibility  of  the 
frame  in  a  vertical  direction  and  in  the  new  Ward-La 
France  truck  there  are  no  regular  cross  members,  only 
tubular  spacers.  To  secure  the  necessary  stiffness  or  re- 
sistance to  distortion  in  a  horizontal  plane  two  diagonals 
of  strap  iron  are  used  at  the  middle  part  of  the  frame,  the 
junction  of  these  members  being  reinforced  by  a  draw- 
bar and  tubular  spacers.  Such  diagonal  braces  are  also 
used  on  other  makes  of  trucks,  usually  at  the  rear  end. 
They  obviate  the  necessity  for  heavy  gusset  plates  and  are 
probably  more  effective.  Some  truck  frames  were  noticed 
in  which  practically  no  provision  was  made  against  dis- 
tortion in  a  horizontal  plane;  that  is,  there  were  neither 
diagonals  nor  substantial  gusset  plates,  and  the  cross 
members  were  few  and  light.  There  is  no  doubt  that  such 
construction  is  responsible  for  many  breakages  of  engine 
arms  and  trouble  with  radiators.    The  necessity  of  making 


Central  cross-bracing   of 
frame  on  Clydesdale 


Wooden  bumper  on  Indiana 
truck 


Combination       spring       and 
bumper  bracket  on  Selden 
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Neiv  Rainier  3%-fon  truck  cliassis 


the  engine  supports  flexible  is  realized  more  and  more.  In 
the  new  Service  speed  truck,  for  instance,  all  the  engine 
holding  down  bolts  have  coiled  springs  under  their  heads, 
so  that  the  supporting  arms  can  withdraw  slightly  when 
the  frame  distorts.  Also,  in  the  heavier  trucks  it  has  now 
become  the  practice  to  use  four  universal  joints,  two  be- 
tween the  engine  and  gear  box  and  the  other  two  between 
the  gear  box  and  rear  axle. 

While  military  truck  design  has  had  some  influence  on 
commercial  truck  practice,  it  has  not  led  to  the  general 
adoption  of  the  Hotchkiss  drive,  as  was  predicted  by  some 
engineers.  The  general  practice  on  heavy  trucks  appears 
to  be  to  take  the  torque  reaction  on  the  rear  springs  but 
to  provide  radius  rods  for  the  driving  thrust.  An  excep- 
tion is  found  on  the  large  Bridgeport  truck.  In  this  the 
drive  is  taken  by  the  rear  springs,  whose  forward  ends  are 
pivoted  to  the  frame.  Then  there  are  members  which  look 
very  much  like  radius  rods,  which  are  hinged  to  lugs  on 
the  forward  side  of  the  rear  axle  housing  and  to  a  bar 
which  is  adapted  to  slide  forward  and  backward  in  a  guide 
formed  by  a  frame  bracket.  Radius  rods  generally  have  a 
universal  connection  with  the  frame  at  the  forward  end, 
an  eye  bolt  parallel  with  the  frame  side  rail  being  mounted 
in  a  frame  bracket  and  having  the  forward  end  of  the 
radius  rod  pivoted  to  it.  This  construction  is  evidently 
somewhat  cheaper  than  a  spherical  joint. 


Folding  starting  crank  on   Trans- 
port 


Special  attention  was  paid  to  the  different  ways  of 
mounting  the  frame  on  the  rear  springs.  The  springs 
are  always  outside  the  frame,  and  owing  to  the  overhang 
there  is  a  considerable  tendency  to  twist  the  side  rail.  In 
most  cases  the  frame  is  provided  with  a  cross  member  at 
the  rear  spring  front  brackets,  which  gives  the  necessary 
rigidity  at  this  point.  In  the  Clydesdale  and  one  or  two 
other  makes  this  provision  against  torsional  .stresses  on 
the  frame  side  bars  due  to  the  overhang  of  the  springs  is 
particularly  effective.  The  spring  bracket  and  the  bracket 
for  the  forward  end  of  the  radius  rod  are  in  one  piece. 
The  radius  rod  forward  ends  are  pivoted  on  the  ends  of 
a  round  cross  bar  about  8  in.  below  the  frame  rail,  and 
in  addition  there  is  a  channel  shaped  cross  member,  with 
its  open  side  down  and  with  its  top  even  with  the  top  of 
the  side  rails.  In  some  cases  the  rear  ends  of  the  rear 
springs  are  mounted  on  the  ends  of  rather  slender  cross 
bars,  and  one  could  not  help  getting  the  impression  that 
under  heavy  load  these  cross  bars  would  "spring"  con- 
siderably, which  would  mean  rapid  wear  of  the  spring 
bushings.  Of  course,  where  the  rear  spring  bracket  comes 
close  to  the  rear  frame  cross  member,  the  latter  may  lend 
sufficient  stiffness  to  the  bracket  in  which  the  cross  bar  is 
mounted.     However,  a  form  of  spring  bracket  which  sup- 


Wick-oiled  spring 

bolt  on  Transport 


ports  the  spring  bolt  at  both  sides  of  the  spring  would  be 
preferable  even  in  that  case. 

Trussed  Frames 

A  large  majority  of  the  truck  frames  are  now  made  of 
pressed  steel,  but  the  frame  side  members,  as  a  rule,  are 
tapered  very  little  toward  the  ends,  particularly  the  rear 
end.  This  is  no  doubt  due  to  the  different  load  distribu- 
tion as  compared  with  a  passenger  car.  The  Clydesdale 
was  the  only  truck  noticed  in  which  there  was  consider- 
able taper  in  the  side  members. 

It  is  rather  remarkable  that  not  more  trucks  have  their 
frames   trussed,   as   quite  a   saving   in   weight   could  evi- 
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Steps     on     Ward-La 
ance    (above)    and 
Transport   (below) 


Instrument  panel  on  Clydesdale 


dently  be  effected  by  the  use  of  trusses.  Frames  of  rail- 
way cars  are  always  trussed,  and  of  the  German  motor 
trucks  surrendered  to  the  American  Army  a  large  number 
had  trussed  frames,  though  it  is  possible  that  in  the  latter 
case  the  trusses  were  put  on  after  the  trucks  were  built, 
to  take  care  of  the  additional  stresses  due  to  the  use  of 
wood  and  steel  tires.  At  the  show  the  only  trucks  with 
trussed  frames  noticed  were  Nash  Quad  and  the  Indiana. 
Towing  hooks  are  now  fitted  to  the  front  ends  of  the 
frames  of  many  of  the  larger  trucks.  These  were  re- 
quired on  all  war  trucks  and  were  found  a  most  handy  fit- 
ment in  an  emergency.  As  they  cost  but  little  and  as  their 
usefulness  must  be  apparent  to  every  purchaser,  it  seems 
a  good  plan  to  make  them  a  part  of  the  regular  equipment. 
Design  of  bumpers  also  has  been  influenced  by  war  ex- 
perience, and  the  latest  Transport  and  Indiana  models  are 
fitted  with  wooden  bumpers  similar  to  that  on  the  Class  B 
war  truck. 

Brackets  and  Fittings 

The  brackets  and  fittings  of  truck  frames  are  gradually 
getting  neater,  and  quite  a  technique  is  developing  in 
motor  truck  design.  Some  trucks  are  fitted  with  channel 
steel  bumpers  whose  ends  are  curved  slightly  backward, 
and  in  that  case  the  spring  horns  are  formed  with  pro- 
jections which  accurately  fit  into  the  bumper  channel. 
Combination  brackets  save  on  machining  and  are  used 
largely  for  the  forward  ends  of  truck  frames.  An  example 
of  this  is  found  on  the  new  Selden  model.  A  single  casting 
serves  as  a  spring  bracket,  bumper  bracket  and  radiator 
guard  bracket. 

The  Nash  Quad,  although  not  a  new  truck,  arrests  at- 
tention because  of  its  many  unusual  features.     Thus  the 


m 


& 


Clark  overhead  driv.i   internal  geai  axle  on  Kelly-Springfield  truck 


half  elliptic  springs  are  very  light,  giving  a  very  flexible 
suspension  for  relatively  smooth  roads,  but  in  addition  to 
these  there  are  volute  auxiliary  springs,  which  share  the 
load  with  the  half-elliptics  when  unusually  severe  bumps 
are  sustained. 

There  is  considerable  variety  in  the  design  of  steps. 
The  most  common  practice  is  to  use  two  pressed  steel 
hangers,  and  either  a  wooden  or  embossed  metal  step.  On 
the  Ward-La  France  truck,  the  step  is  made  of  pressed 
steel  and  forms  a  part  of  the  front  fender.  Some  manu- 
facturers object  to  making  the  step  a  part  of  the  front 
fender,  arguing  that  the  continued  use  of  the  step  will 
tend  to  cause  the  fender  to  get  out  of  shape.  On  the 
Transport  truck  the  fender  consists  of  two  cast  hangers 
riveted  to  the  frame  and  an  easily  renewable  wooden  step. 
Wood  for  the  step  has  the  advantage  that  it  does  not  get 
slippery  with  wear. 

New  Type  of  Internal  Gear  Drive  Axle 

The  Kelly-Springfield  Motor  Truck  Co. — now  a  part  of 
Hare's  Motors — exhibited  a  new  3y2-ton  model  with  an 
overhead  type  of  internal  gear  drive  rear  axle.  Heretofore 
the  chain  drive  has  been  standard  on  Kelly-Springfield 
trucks.  The  new  axle,  which  is  made  for  the  Kelly-Spring- 
field by  the  Clark  Equipment  Co.,  has  a  chrome  nickel 
steel  supporting  member  with  a  downward  bend  at  the 
middle,  which  is  forged  with  lugs  to  which  the  housing  of 
the  differential  and  bevel  drive  gear  is  bolted.  From  this 
housing  extend  the  jackshafts  which  do  not  have  the  usual 
tubular  coverings  but  instead  carry  drums  for  the  service 
brakes  on  both  sides  of  the  housing.  This  model  now  also 
has  a  four-speed  and  reverse  gear,  while  the  engine  re- 
mains the  same.  The  torque  reaction  is  taken  on  the 
springs,  while  the  drive  comes  on 
the  radius  rods. 

Among  the  models  exhibited  for 
the  first  time  was  the  Moline  l1.- 
ton  truck,  which  has  the  same  en- 
gine as  the  Moline  Universal  trac- 
tor. This  engine  has  its  valves  in 
the  head  and  the  valve  cover  is 
water  jacketed,  which  permits  of 
arranging  the  water  outlet  cen- 
trally on  top  of  the  engine  as  in  an 
I.  (ii-  T  head  engine.  This  is  spe- 
cially desirable  in  the  present  case 
because  thermo-siphon  circulation  is 
used.  Formerly  the  piston  pins  in 
th"    Moline   engine   had   a   bearing 


122 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


January  20,  1921 


directly  in  the  piston  bosses,  but  now  the  bosses  are 
bushed.  Instead  of  the  Remy  electric  control  system,  the 
Pharo  governor  is  used.  Ignition  is  by  a  Splitdorf  mag- 
neto. The  pressure  gage  and  the  throttle  control  lever 
are  mounted  on  a  fixture  on  the  steering  post  so  they  are 
in  plain  sight  of  the  operator.  The  choker  can  be  operated 
both  from  the  dash  and  from  in  front  of  the  truck.  This 
is  convenient  in  cold  weather,  when  the  driver  sometimes 
wants  to  partially  close  the  choker  when  the  engine  is  still 
cold  and  therefore  operates  irregularly.  Circulation  of 
the  cooling  water  is  by  thermo-siphon  action,  and  the 
radiator  fan  is  enclosed  in  a  shroud.  Fisk  pneumatic 
cord  tires  are  fitted  all  around.  The  wheelbase  is  130  in. 
and  the  weight  of  the  chassis  complete  is  3635  lb.  The 
rear  system  is  the  Torbensen  internal  gear  drive.  The 
four  cylinder  Moline  engine  has  a  bore  of  3%  and  a 
stroke  of  5  in.  The  crankshaft  is  exceedingly  robust,  being 
2%  in.  in  diameter,  and  the  connecting  rod  head  is  of 
such  large  size  that  the  piston  and  connecting  rod  cannot 
be  withdrawn  from  the  engine  through  the  cylinder  when 
the  cylinder  head  is  taken  off,  but  must  be  removed  from 
below. 

A  new  line  of  trucks,  exhibited  for  the  first  time,  was 
the  Clinton,  manufactured  by  the  Clinton  Motor  Truck 
Corp.  This  line  comprises  four  models,  of  5,  3%,  2%  and 
iy2  tons  capacity,  respectively.  Standard  parts  are  used 
throughout,  including  the  Continental  engine,  Brown-Lipe 
clutch  and  change  gear,  Timken  axles,  Parish  &  Bingham 
frame,  Spicer  universal  joints  and  Ross  steering  gears. 

On  one  model  of  the  Clydesdale  was  shown  a  pair  of  elec- 
tric headlights  of  rather  unique  design.  These  were  pyra- 
midal in  form,  with  an  octagonal  front,  and  bolted  to  the 
sides  of  the  radiator.  On  this  same  model  there  was 
a  neat  instrument  panel  secured  to  the  dashboard  (see 
sketch).  The  instrument  panel  was  slanted  so  as  to  give 
the  driver  a  good  vision  of  the  instruments,  and  contained 
the  ammeter,  oil  gage,  magneto  lock  switch,  lighting 
switches  and  choker. 

On  some  makes  of  motor  truck  the  starting  crank  is 
supported  by  a  bracket  bolted  to  the  forward  end  of  the 
engine  crankcase  and  is  then  sufficiently  far  back  so  it  will 
not  be  injured  when  the  truck  runs  into  an  obstruction. 
On  other  trucks,  however,  the  starting  crank  is  carried  by 
brackets  under  the  front  cross  member  of  the  frame,  and 
in  this  case  the  starting  crank,  when  in  its  operating  posi- 
tion, is  the  most  forward  portion  of  the  truck,  hence,  is 
easily  injured.  In  that  case  it  is  necessary  to  give  the 
crank  a  folding  or  swiveling  form,  and  fold  it  out  of  the 
way  when  not  in  use.    On  the  Indiana  truck,  for  instance, 


Section  of  Hinkley  governor 

the  starting  crank  is  carried  in  a  swivel  bracket,  depend- 
ing from  the  forward  cross  member  of  the  frame,  and' 
when  not  in  use,  the  crank  is  swung  around  and  its  arm 
is  held  by  a  clasp  in  such  a  position  that  the  whole  crank 
lies  horizontally.  On  the  Transport  truck  (see  sketch)  the 
crank  can  be  swung  around  through  an  angle  of  90  deg. 
and  locked  in  both  the  working  position  and  the  position 
of  rest,  by  means  of  a  spring  latch. 

Improved  Chassis  Lubrication 

Much  attention  has  been  given  in  recefrit  years  to  the 
subject  of  chassis  lubrication,  and  many  trucks  exhibited 
at  the  show  were  provided  with  either  the  Alemite  system 
of  grease  lubrication,  or  with  a  wick  oiling  system.  On 
the  Transport  truck,  for  instance,  the  spring  bolts  are  pro- 
vided with  an  oil  chamber  at  the  outer  end,  into  which  ex- 
tends a  wick  which  passes  through  a  slot  in  the  bolt,  ex- 
tending practically  the  entire  length  of  same.  On  the  31/2- 
ton  Transport  model,  these  wick  oilers  on  the  spring  bolts 
are  intended  not  only  to  lubricate  the  spring  bolts  them- 
selves, but  also  the  spring  leaves. 

The  Hinkley  Motor  Corp.  exhibited  for  the  first  time1  the 
model  HA-1600  truck  and  tractor  engine,  which  is  of  the 
overhead  valve  type.  This  has  a  bore  of  4%  in.  and  a  stroke 
of  5%  in.,  giving  a  displacement  of  352  cu.  in.,  and  weighs 
approximately  900  lb.  The  oil  pan  is  of  aluminum  and  has 
an  oil  capacity  of  8  qt.  A  chrome  nickel  steel  crankshaft 
is  used.  Provision  is  made  for  both  magneto  and  battery 
ignition,  and  also  for  an  electric  starter  and  generator. 
The  engine  is  provided  with  an  SAE  No.  2  bell  housing. 
Three  point  support  is  used,  there  being  a  large  trunnion 


Hinkley  overhead  valve  engine 
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bearing  at  the  front  end.  Lubrication  is  by  the  force  feed 
method,  a  gear  pump  being  mounted  in  the  oil  pan  below 
the  oil  level.  Any  standard  make  of  carbureter  can  be 
fitted,  in  conjunction  with  a  hot  spot  manifold. 

Hinkley  Governor 

The  feature  of  the  new  engine  is  the  governor,  which 
is  original  with  Mr.  Hinkley.  It  is  of  the  fiyball  type,  and 
is  mounted  at  the  rear  end  of  the  engine,  being  geared  up 
from  the  camshaft.  The  governor  has  four  flyballs,  which 
revolve  on  a  vertical  axis.  The  centrifugal  force  on  the 
flyballs  is  counteracted  by  a  coiled  torsion  spring,  acting 
through  a  lever  on  the  sliding  collar  of  the  governor.  The 
outer  end  of  the  torsion  spring  is  secured  to  the  hub  of 
an  adjusting  lever,  which  is  adapted  to  move  over  a  sec- 
tor with  a  number  of  adjustment  holes  in  it.  Thus  the 
governor  can  be  readily  set  to  hold  the  engine  down  to 
any  maximum  speed  within  wide  limits.  The  governor 
is  very  sensitive,  and  when  set  in  any  definite  position, 
controls  the  speed  of  the  engine  within  narrow  limits  be- 
tween no  load  and  full  load. 

An  exhibit  was  also  made  of  the  Van  Blerck  engine, 
which  was  described  in  these  columns  last  winter,  at  the 
time  of  the  Kansas  City  tractor  show.  This  is  an  engine 
designed  for  use  as  a  tractor,  marine  or  truck  engine, 
certain  features  being  made  differently  for  the  different 
applications. 

The  Parish  Mfg.  Co.,  manufacturers  of  pressed  steel 
frames,  showed  a  complete  truck  frame  of  alloy  steel. 
This  company  is  now  prepared  to  furnish  frames  of 
molybdenum  steel,  which  when  properly  heat  treated  is 
said  to  have  an  elastic  limit  of  150,000  lb.  per  sq.  in. 

A  large  proportion  of  the  heavy  trucks  exhibited  were 
shown  with  closed  cabs,  and  there  is  little  doubt  that 
these  cabs  will  become  a  standard  feature  of  truck  con- 
struction in  the  future.  These  cabs  are  fitted  with  win- 
dows all  around,  so  as  to  allow  the  driver  free  vision  in 
all  directions,  and  they  enable  him  to  operate  his  truck 
in  comfort  in  all  kinds  of  weather.  Provision  is  made  to 
open  practically  all  of  these  windows  in  mild  weather,  and 
the  driver  therefore  need  never  be  without  fresh  air. 
It  is  now  customary  to  mount  the  headlights  inside  the 


Rear  view  of  Moline  speed  truck  chassis 

cab,  against  the  rear  side  of  the  dash.  This  has  the  ad- 
vantage that  the  lamps  throw  some  light  through  a  side 
lense  on  the  dash,  making  it  easier  for  the  operator  to 
read  his  instruments  in  the  dark,  and  in  the  case  of 
kerosene  lamps,  which  are  most  generally  used,  there  is 
no  danger  of  the  lamps  blowing  out  in  stormy  weather. 
In  addition  to  complete  trucks  and  chassis,  there  were 
shown  a  number  of  trailers  and  truck  bodies,  as  well  as 
several  exhibits  of  truck  parts  and  accessories.  Promi- 
nent among  the  latter  were  traction  devices  and  chassis 
lubricating  means. 


A  Winter  Truck  Cab 


WITH  the  increase  in  long  distance  hauling  and  truck- 
ing, and  realization  of  the  need  of  weatherproof 
cabs  in  winter  time,  these  units  are  rapidly  being  devel- 
oped. The  Acme  Motor  Truck  Co.  has  just  brought  out  a 
standard  winter  cab  which  can  be  furnished  on  all  of  its 
models.     It  is  so  designed  as  to  preserve  the  lines  of  the 


Winter    top   for 
Acme   trucks 


vehicle  and  it  is  recommended  for  use  with  the  Acme  truck 
because  of  its  better  fit  and  blending  of  lines  with  body. 

This  new  cab  is  constructed  of  oak  and  built  around  the 
regular  seat  box.  It  is  completely  ironed  at  points  of 
stress  and  designed  to  stand  up  under  rough  service.  The 
side  sections  are  constructed  of  waterproof  veneer  panels, 
curving  toward  the  rear  with  a  sheet  metal  corner  con- 
struction running  full  height.  An  opening  5%  by  ll1^  in. 
is  provided  in  each  corner.  This  is  fitted  with  Pyralin  so 
the  driver  has  a  clear  view  of  traffic  approaching  from 
either  side.  The  back  of  the  cab  is  fitted  with  sliding 
windows  which  can  be  opened  or  closed  for  ventilating 
purposes.  Each  of  the  side  panels  has  a  6  by  11  in.  Pyra- 
lin light.  The  doors  run  full  height  of  the  cab  and  have 
a  9  by  11  in.  Pyralin  light  which  can  be  increased  to  ap- 
proximately 10  by  15  in.  The  doors  swing  toward  the 
front  and  are  provided  with  anti-rattle  locks.  The  top  of 
the  cab  is  built  of  ribs  and  slats  covered  with  a  heavy 
grade  of  oil  duck. 

The  general  dimensions  of  the  cab  are  as  follows: 
Width,  48  in.;  height  from  top  of  frame,  61  in.;  depth 
from  front  to  rear,  same  as  on  standard  models;  height 
from  top  of  cushion  to  inside  of  roof,  40  in.;  length  of  ven- 
tilating windshield,  41 '.',  in.;  height,  23  Vi  in.  The  list 
price  of  this  winter  cab  is  $125. 
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Drop  Forgings  in  Automobile 
Construction 


METAL  parts  in  automobiles  or  other  machines  can 
be  made  by  several  different  processes.  We  have 
first  of  all  castings,  which  are  used  to  a  consider- 
able extent  in  the  engine  and  also  for  many  of  the  more 
complicated  parts  of  the  chassis.  Then  there  are  drop 
forgings  which  include  practically  all  parts  made  of  mild 
steel  and  medium  carbon  steel  except  those  which  can  be 
advantageously  made  from  sheet  or  bar  stock.  Rods, 
shafts,  studs,  bolts,  etc.,  are  made  from  bar  stock  and  nu- 
merous housings,  covers,  etc.,  are  pressed  from  sheet  steel. 

In  passenger  car  practice  the  parts  which  are  made  by 
each  of  the  different  processes  are  pretty  well  fixed.  These 
cars,  or  the  components  of  which  they  are  assembled,  are 
as  a  rule  made  in  sufficient  numbers  to  warrant  the  making 
of  dies,  the  expense  of  which  sometimes  militates  against 
the  adoption  of  drop  forgings  when  only  a  moderate  num- 
ber of  parts  is  wanted. 

In  truck  manufacturing  drop  forgings  are  not  used  to 
quite  the  same  extent  as  on  passenger  cars,  and  in  tractors 
their  use  is  still  less  common.     Tractor  manufacturers  of 


the  old  school  use  rolled  section  steel,  mainly  angles,  very 
largely,  but  there  is  no  doubt  that  when  tractor  design  be- 
comes more  settled  drop  forgings  will  be  almost  as  numer- 
ous in  the  tractor  as  they  are  now  in  the  automobile.  When 
required  in  sufficient  numbers,  drop  forgings  can  often  be 
made  more  cheaply  than  castings.  They  require  no 
straightening,  there  is  not  much  loss  from  imperfect  forg- 
ings and  the  parts  are  usually  stronger  and  more  reliable 
than  when  cast.  The  majority  of  drop  forgings  are  made 
of  medium  carbon  steel,  but  for  parts  subjected  to  high 
stress  the  forgings  can  be  made  of  alloy  steel. 

The  extent  to  which  drop  forgings  are  used  in  car  con- 
struction is  shown  by  the  following  list  of  forgings  for  a 
four-cylinder  car.  The  list  includes  122  different  parts 
and  190  pieces.  The  Packard  passenger  car,  for  exam- 
ple, contains  200  forgings  and  the  Packard  truck  an  even 
250  forgings.  In  the  Packard  passenger  car  there  are, 
moreover,  175  stampings  and  240  castings.  For  the  fol- 
lowing list  we  are  indebted  to  T.  W.  Siemon  of  the  Union 
Switch  &  Signal  Co. 


No.  of 
Pieces 


ENGINE 


1  Crankshaft 

4  Crankshaft  counterweights 

1  Crankshaft  drive  gear 

4  Connecting    rods 

1  Camshaft 

1  Camshaft  drive  gear 

8  Rocker  arms 

8  Rocker  arm  brackets 

8  Valves  and  stems 

8  Valve  lifter  plungers 

8  Valve  lifter  guide  yokes 

1  Magneto  drive  gear 

1  Magneto  idler  gear 

1  Generator  drive  gear 

1  Generator  strap  tee,  upper 

1  Generator  strap  tee,  lower 

1  Pump  shaft  gear 

1  Distributor  drive  shaft  gear 

1  Starting  crank 

1  Starter  pedal 

1  Starter  pedal  pad 

1  Starter  shaft  lever 

1  Starter  operating  shaft  rod 

1  Starter  motor  drive  gear 

1  Water  pump  drive  gear 

1  Oil  pump  adjusting  shaft 

1  Carbureter  pipe  flange 

1  Throttle  control  lever 

1  Spark  control  lever 

1  Accelerator  pedal 

1  Fan  supporting  arm 

1  Front  motor  support 

1  Rear  motor  support 

TRANSMISSION 

1  First  speed  and  reversing  gear    , 

1  Direct  drive  and  second  speed  gear 

1  Countershaft 

1  Countershaft  gear 

1     Countershaft  first  speed  gear 

1  Countershaft  second  speed  gear 

1  Reversing  pinion 

1  Gear  shift  lever 

1     Gear  shifter  shaft 

1     Shifter  rod 

1     Shifter  rod  end 


No.  of 
Pieces 

1  First  speed  and  reversing  gear  and 

shifter  fork 

1  Direct  drive  and  second  speed  gear 

shifter  fork 

1  Clutch  pedal 

1  Clutch  pedal  pad 

1  Clutch  pedal  stop 

1  Clutch  throwout  yoke 

1  Clutch  shifter  lever 

1  Clutch  shifter  shaft 

1  Clutch  spring  sleeve 

1  Clutch  hub 

1  Clutch  drum 

1  Drive  shaft  universal  joint 

1  Drive  shaft  universal  joint  flange 

1  Drive  shaft  universal  joint  sleeve 

1  Drive  shaft  universal  joint  sleeve 

yoke 

RUNNING  GEAR 

1  Front  axle 

1  Steering  knuckle,  right 

1  Steering  knuckle,  left 

2  Steering  spindles 
1  Pitman  arm 

1  Steering  ^rm 

1  Steering  yoke 

1  Steering  gear  worm  sector 

1  Steering  gear  worm 

1  Steering  rod 

2  Front  spring  shackles 
2  Front  spring  plates 

2  Front  spring  clip  spacers 

2  Rear  spring  brackets 

1  Hand  brake  lever 

1  Hand  brake  lever  latch 

1  Hand  brake  lever  latch  end 

1  Hand  brake  tube  rocker  arm 

2  Hand  brake  cross  shaft  levers 

2  Hand  brake  cross  shaft  rocker  arms 

2  Hand  brake  cam  levers 

2  Hand  brake  levers 

2  Hand  brake  lever  clevis 

1  Foot  brake  pedal 

1  Foot  brake  pedal  pad 

2  Foot -brake  cross  shaft  rocker  arms 


No.  of 
Pieces 

2  Foot  brake  cross  shaft  levers 

1  Foot  brake  operating  lever 

2  Foot  brake  band  adjusting  clevis 
2  Foot  brake  band  links 

1  Brake  equalizer  draw  bar 

2  Brake  equalizer  draw  bar  clevis 
2     Brake  control  turnbuckles 

2  Brake  pull  rod  clevis 

2  Front  brake  band  lever  clevis 

1  Torque  arm 

1  Torque  arm  pillar 

1  Differential  gear 

1  Differential  pinion 

1  Differential  pinion  spider 

1  Differential  driving  gear 

1  Differential  driving  pinion 

2  Rear  axle  nuts 

2     Rear  spring  shackles 
2     Rear  spring  plates 

ACCESSORIES 

2     Windshield  side  arms 

2     Tire  carrier  arms 

2     Toe  bolts 

2     License  tag  clamps 

2     Top  support  adjusting  brackets 

2     Top  support  wing  bolts 

2     Gasoline    tank    strap    draw    bolts 

(front) 
2     Gasoline    tank    strap    draw    bolts 

(rear) 
1     Valve  tappet  wrench 
1     Valve      tappet      adjusting      screw 

wrench 
1     Valve  lifting  tool 
1     Water  pump  stuffing  nut  wrench 
1     Exhaust  manifold  packing  nut  and 

differential    bearing    adjusting 

nut  wrench 
1     Crankcase  main  bearing  bolt  and 

flywheel  oil  plug  wrench 
1     Spark    control    and    oil    reservoir 

drain  plug  wrench 
1     Rear  axle  pinion  shaft  bearing  gage 
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Accurate  Methods  in  Keeping  Stock 

Records 

A  stock  keeping  system  proves  itself  good  or  bad  when  called  upon  to 
meet  a  real  test.  The  system  described  in  this  article  was  able  to  tell  within 
three  days  every  article  that  a  large  fire  had  consumed.  Accurate  stock 
records  are  especially  necessary  in  these  times  of  business  economy. 

By  Fred  J.  Huntley* 


ON  Christmas  Day  building  No.  11  at  the  main  plant 
of  the  Cadillac  Motor  Car  Company  in  Detroit  was 
destroyed  by  fire,  and  with  it  went  great  quantities 
of  supplies  and  tools.  On  Monday  following,  just  three 
days  later,  A.  M.  Elmer,  superintendent  of  general  stores, 
was  able  to  report  the  exact  value  of  all  property  lost. 

This  may  seem  at  first  thought  almost  like  a  bit  of  fic- 
tion, but  it  is  true.  And,  furthermore,  if  fire  again  should 
visit  the  plant,  an  equally  prompt  report  would  be  forth- 
coming. The  records  were  so  complete  and  so  satisfactory 
that  the  company  had  no  difficulty  in  settling  this  particu- 
lar loss. 

But  this  is  not  all  there  was  to  that  Cadillac  fire.  Cer- 
tain of  the  equipment  in  this  building  was  covered  by  sepa- 
rate records  kept  by  an  old  pen-and-ink  method.  When  the 
adjusters  reached  these  there  was  a  different  story  and 
considerable  delay  resulted  before  everything 'was  straight- 
ened out.  The  Cadillac  Motor  Car  Company  is  not  the  only 
concern  that  has  had  experience  with  stock  records  when 
fire  has  stepped  in.  Many  have  experienced  days  and  even 
weeks  of  delay  with  the  inevitable  accompanying  loss,  sim- 
ply because  their  records  were  inadequate. 

To  give  a  clear  picture  of  the  way  posting  is  handled 
and  what  constitutes  the  posting  media  in  keeping  Cadillac 
stock  records,  it  will  be  best  to  trace  a  requisition  and  pur- 
chase order  through  the  various  steps. 

Posting  to  the  "Incoming"  or  debit  side  of  an  account 
is  made  from  "T-requisitions"  on  the  Purchasing  Depart- 
ment and  also  invoices.  The  posting  media  for  outgoing 
material  include  inter-plant  transfers,  requisitions,  inter- 
department  transfers'  and  sales  orders.  Since  requisitions 
make  up  the  bulk  of  posting,  it  will  be  well  to  tell  first  how 
they  are  handled.  To  begin  with,  they  are  made  in  quadru- 
plicate and  then  sent  to  an  "Approval  Clerk,"  whose  duty 
it  is  to  look  up  the  stock  sheet  for  the  item  ordered.  If  it- 
is  stock,  the  clerk  sends  the  triplicate  to  the  stockroom, 
where  it  is  authority  for  making  the  delivery.  The  second 
copy  goes  to  the  factory  Accounting  Department,  and  the 
original  is  used  as  a  posting  medium.  This  the  clerk  inserts 
next  to  the  account  affected  in  the  ledger  tray. 

When  a  sufficient  number  of  requisitions  have  thus  been 
"stuffed"  into  the  ledger  tray  it  is  sent  to  another  girl  who 
figures  the  value  of  the  articles  requisitioned.  As  the  work 
is  done  on  a  machine,  it  only  takes  a  few  seconds  to  make 
the  extensions.  The  tray  then  is  sent  to  the  posting  clerk. 
Debits  and  credits  are  posted  in  separate  runs.  The  requi- 
sition is  posted  to  the  credit  side  of  the  quantify  record 
and  also  to  the  value  record. 

After  posting  debits,  the  clerk  locates  the  first  account 
with  a  credit  to  be  posted,  designated  by  the  requisition 

•Advertising  Service  Division,   Burroughs  Adding  Machine  Co. 


"stuffed"  alongside.  Thus  it  only  takes  a  second  or  two 
to  handle  each  item. 

Since  no  posting  is  to  be  made  to  the  "On  Order"  rec- 
ord, the  sheet  is  turned  so  that  the  bottom  half  is  in  print- 
ing position.  Date,  classification,  department  letter  and 
number  are  posted  in  one  operation.  The  machine  carriage 
then  moves  into  position  where  the  old  balance  is  printed. 
Since  there  is  no  debit  entry,  the  carriage  is  moved  to  the 
"out"  position,  where  the  withdrawal  is  listed  and  auto- 
matically subtracted.  The  new  balance,  which  has  been 
extended  automatically,  is  printed  in  the  "on  hand"  column 
and  the  carriage  is  shifted  into  the  "value  section."  Here 
again  the  old  balance  is  picked  up;  then  the  unit  value 
shown  on  the  last  debit  entry  is  listed.  The  credit  as  shown 
on  the  requisition  is  entered  and  the  new  balance  extended. 
This  done,  the  sheet  is  restored  to  the  tray  and  the  requisi- 
tion turned  face  downward.  This  procedure  is  followed 
until  all  credits  have  been  posted. 

As  the  debits  already  have  been  posted,  the  tray  is  sent 
to  a  girl  whose  duty  it  is  to  prove  the  work.  She  does  this 
by  multiplying  the  quantity  on  hand  by  the  unit  value  and 
if  the  results  check  with  the  new  balance  in  the  "value 
section"  she  knows  the  account  has  been  posted  correctly. 
She  also  makes  sure  that  the  entry  shows  the  proper  de- 
partment and  reference  number.  Now  as  to  the  case  of  a 
purchase  or  debit.  When  the  girl,  in  pricing  outgoing 
material,  discovers  that  this  issue  will  reduce  stock  beyond 
the  minimum  shown  at  the  top,  she  inserts  a  cardboard' 
slip  with  the  warning,  "Stock  below  minimum." 

After  a  tray  has  been  posted  a  girl  looks  it  through  for 
these  "low  water  marks"  and  writes  a  "notice  to  investi- 
gate stock."  The  warning  then  is  turned  upside  down 
where  the  printed  line  "Notice  Written"  is  shown.  The 
notice  finally  goes  to  an  investigator,  who  ascertains  the 
probable  demand  for  this  item  and  the  length  of  time  re- 
quired to  replenish  the  stock,  also  the  approximate  cost. 
If  the  facts  warrant,  he  directs  on  his  report  that  a  new 
minimum  be  set  or  that  the  quantity  ordered  be  changed. 

When  this  report  is  received  a  "T-requisition"  is  written 
and,  if  approved,  the  "T-requisition"  is  posted.  The  post- 
ing in  this  case  is  to  the  "On  Order"  section  of  the  stock 
ledger.  This  purchase  requisition  is  "stuffed"  in  the  ledger 
and  is  posted  as  a  debit.  The  "Notice  Written"  strip  then 
is  removed  and  the  requisition  is  sent  to  the  Purchasing 
Department.  The  third  copy  of  the  requisition  is  a  "Notice 
to  Inventory  Stock"  and  goes  to  the  stockroom,  where  a 
physical  inventory  is  made  of  this  item.  This  constitutes 
the  only  inventory  the  Cadillac  Motor  Car  Company  takes 
of  tools  and  maintenance  material. 

When  material  is  received  it  is  checked  by  an  inspector, 
and  a  copy  of  the  purchase  order  is  matched  with  the  in- 
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A  typical  stock  ledger  card,  together 
with  the  most  important  forms  used 
in  posting,  is  shown  here.  Material 
ordered  for  the  first  time  is  requisi- 
tioned from  the  purchasing  depart- 
ment on  the  form  shown  in  the  upper- 
left  hand  corner.  The  order  is  posted 
to  the  first  section  of  tlie  ledger  sheet. 
When  material  thus  ordered  is  re- 
ceived, the  invoice  accompanying  it  is 
matched  with  the  second  requisition. 
The  item  is  posted  to  all  four  sections 
of  the  ledger  sheet.  When  issued  on 
the  various  requisitions  the  account  is 
credited  with  such  withdrawals 
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The  price  clerks,  posting  clerks  and 
checkers  stamp  these  orders  so  that 
any  error  may  be  traced.  Checking 
methods  play  an  important  part  in 
the  efficiency  of  the  stock  record. 
Burroughs  calculators  are  used  in 
figuring  of  extensions  and  proving  of 
postings. 

The  "Notice  to  Investigate  Stock"  is 
written  when  the  posting  clerk  has 
called  attention  to  the  fact  that  stock 
o  i  Tin-  triplicate  is  returned 
after  the  stock  clerk  has  made  an  in- 
ventory of  this  item,  and  his  report  is 
checked  by  perpetual  inventory  clerks 
with  the  ledger  account 
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voice  and  receiving  slip,  and  goes  to  the  invoice  clerk  to 
be  "stuffed"  into  the  ledger. 

The  clerk  first  figures  the  new  unit  value  by  dividing  the 
balance  on  hand  in  money  value  by  the  new  balance  on 
hand  in  pieces. 

The  posting  clerk  enters  receipts  in  all  four  sections  of 
the  stock  account.  The  quantity  received  first  is  posted  to 
the  "On  Order"  section,  and  the  new  balance  on  order  ex- 
tended. The  money  value  and  the  unit  value  of  the  items 
on  the  invoice  then  are  posted.  The  sheet  next  is  turned 
up  and  an  entry  made  in  the  quantity  section,  the  new 
balance  being  extended.  Finally  the  value  section  is  posted 
and  the  new  balance  extended.  The  new  unit  value  as 
shown  on  the  slip  also  is  listed.  When  a  tray  is  finished 
and  the  clerk  encounters  such  an  entry,  she  proves  the 
work  by  multiplying  balance  on  hand  by  the  new  unit  value. 

The  accounts  are  carried  on  heavy  loose-leaf  sheets  kept 
in  steel  trays.    Each  sheet  has  four  divisions  so  as  to  show 


a  record  by  quantity,  a  record  by  money  value,  the  quantity 
on  order  and  the  value  of  each  invoice.  There  are  thirty- 
six  trays — twenty-seven  for  plant  one,  six  for  plant  two, 
two  for  plant  three  and  one  for  plant  four.  Various  colors 
are  used  to  indicate  the  plant  or  department  where  the 
stock  listed  on  each  sheet  is  located. 

The  machine  repair  accounts  are  filed  numerically,  a 
code  system  being  employed  so  that  the  number  indicates 
style  or  type  and  size  of  machine.  Commercial  tools  and 
supplies  are  filed  alphabetically.  In  order  to  standardize 
the  description  of  each  item,  a  "specification"  sheet  is  car- 
ried with  each  group  of  accounts  listing  similar  articles. 

As  soon  as  the  work  of  gathering  the  necessary  infor- 
mation is  completed,  these  specification  sheets  will  show 
every  department  and  operation  requiring  the  tool  or  ma- 
terial described.  This  will  serve  as  a  guide  in  buying,  be- 
cause the  probable  requirements  may  be  easily  ascertained 
from  the  departments  listed. 


Steel  Chart  for  Engine  Manufacture 


IN  the  design  of  gas  engines  it  is  essential  that  the  ma- 
terial selected  for  the  various  parts  be  of  a  grade  best 
suited  to  withstand  the  stresses  to  which  that  particular 
part  is  subjected.  Much  has  been  written  about  the  ad- 
vantages of  the  different  steels,  but  very  little  about  their 


specific  use.  In  the  accompanying  chart  the  grades  to  be 
used  for  the  parts  oi  an  engine  are  arranged  in  a  con- 
venient form,  together  with  their  physical  properties  and 
proper  heat  treatments.  The  chart  was  compiled  by  E. 
Everett  Buchanan. 


Parts 

Material 

Physical  Mm.    \ueat    Treatment 
Requirements           Deg.  Fahr. 
Lb.  per  Sq.  In. 

Parts 

Material 

Physical  Min. 
Requirements 
Lb.  per  Sq.  In. 

Heat    Treatment 
Deg.  Fahr. 

Carbonizing 

stock 
Camshaft 
Cam  follower 
Thrust 

bearings 

Carbon,  .10-.20 
Manganese,  .30-. 60 
Sulphur.  .040  max. 
Phosphorus,  .045 
max. 

Scleroscope.  75 

For  tubing — 

Ultimate,    55,0001 

Yield,           35.000 

Compression  test 

must  show  no 

cracks 

Carbonize  8  hrs. 

at     1650-1700. 

cool  in  pots 
Quench  1650- 

1675 
Quench  1450- 

147.". 
Draw    300    or 

more 

Crankshaft 
Connecting 
rods 

Carbon.  .35-.4S 
Manganese,  .60-. 90 
Sulphur,  .040  max. 
Phosphorus,  .040 

max. 
Chrome,  .S0-1.25 

Ultimate,  130,000 
Yield,         110.000 
Elongation,  15 ( 
Reduction   area, 

40% 
Biinell,  260-290 

Heat  to   1550- 

1575 
Cool  slowly 
Quench  1510- 

1540  in  oil 
Draw  1075-1100 

Cold  drawn 
tubing 

Valves 

Carbon,  .45-.65 
Manganese,  .20-.30 
Sulphur.  .030  max. 
Phosphorus,  .030 

max. 
Chrome,  2.50-3.25 
Tungsten, 

13.00-14  00 

Sheet  steel 
Push  rods 
Rocker  aims 

Carbon,  .20-.30 
Manganese,  .30-. 40 
Sulphur,  .045  max. 
Phosphorus,   .045 
max. 

Ultimate,    60,000 
Yield,          40,00( 
Elongation.  1 
Reduction    area, 
50% 

Quench  1540- 
1660   if  neces- 
sary 

Anneal'.' 

Carbon,  .30-.40 
Manganese,  .50-. 80 
Sulphur,  .045  max. 
Phosphorus,   .045 
max. 

Ultimate.    90, nn 
Yield.           60.00C 
Elongation.  15' 
Reduction   area, 
50% 

Quench  1530- 

1570 
Draw  950-975 

Watei    pump 
shaft  nuts. 
etc. 

Valve  springs 

Carbon.  .40-.50 
Manganese,    .60-. 90 
Sulphur.  .040  max. 
Phosphorus.   .040 

max. 
Chrome.  .90-1.20 
Vanadium,  .15 

Ultimate.  170,001 
Yield.         160.001 
Elongation.   16' 
Reduction   area, 
55% 

Quench  1670- 

1700    in   oil 

Quench  1570- 

Cylinder 

studs 

Carbon.  .25-. 35 
Manganese,  .50-. 80 
Sulphur.  .045  max 
Phosphorus,  .0  15 

max. 
Chrome.    40-.70 
Nickel.  1.00-1.50 

intimate.  150,000 
Yield,         130. 00C 
Elongation.   14' 
Reduction   area, 

40% 
Genrs   Brinell, 

325-365 

Quench    1540- 
1560   in   oil 
Draw  S90-910 
Draw   gears 
8000 

1600  in  oil 
Draw  9S0-1000 

studs 
Engine  bed 

bolts 
Connecting 

rod  bolts 
All  other 

bolts 
Gears 

Annular 
bearings 

Carbon.  .85-1  20 
Manganese.  .20-. 35 
Sulphur.  .020  max. 
Phosphorus,  .020 

max. 
Silicon,   is-. 24 
Chrome,  1.30-1.60 

File  hard 
Test  for   brittle  - 
ness 

Heat    in    salt 
bath    to    1500- 
1525 
Quench  in  oil 
Draw   at    575   in 
oil 

Piston  pins 

Rocker  arm 

pins,  etc. 

Carbon.  .30-. 40 
Manganese.  .30-. 60 
Sulphur.  .040  max. 
Phosphorus.  .040 

max. 
Chrome.  1.00-1  r.n 
Nick"l.  3.00-3.50 

Ultimate.  175.000 

Yield.         140.000 
Elongation,   12'!} 
Reduction   area. 
40% 

Quench  1520- 
154fi   in  oil 

Quench  1450- 
1  470  in  oil 

Draw  S00-820 

1  Carbon,  .90-1.05 
Manganese.    .30-45 
Sulphur,  .02 
Balls                  Phosphorus,    025 
max. 
Silicon,  .20  max. 
Chrome   1.10-1.30 

Crushing 

strength 

3  ball  method 

1       in..    67  000 

s;  in..    45,000 

L.  in..    23.000 

54   in  .     12.000 

Quench  1450- 

1500 
Draw  500 

Gasoline  Vehicles  for  Explosives  Transport 


FOR  some  years  before  the  war  British  Inspectors  of 
Explosives  had  been  pressed  to  obtain  approval  of  the 
conveyance  of  explosives  in  gasoline  motor  vehicles,  but  in 
view  of  the  number  of  fires  occurring  in  connection  with 
such  vehicles  they  considered  they  would  not  be  justified 
in  accepting  the  risk  involved.  From  the  very  outbreak  of 
war,  however,  the  employment  of  gasoline  motor  trucks 
became  a  matter  of  necessity,  and  it  was  therefore  deemed 
desirable  to  legalize  the  position  by  obtaining  the  approval 
of  the  Secretary  of  State  to  the  temporary  use  of  these 


vehicles  under  certain  specified  conditions  for  the  carriage 
of  explosives  during  the  war  only.  As  a  result,  however, 
of  the  vast  experience  gained  during  the  four  years  of 
war,  the  authorities  recommended  that  this  approval 
should  be  made  permanent,  subject  to  certain  conditions. 
In  October  last  these  facilities  were  further  extended  by 
the  approval  of  the  conveyance  in  any  mechanically  driven 
vehicle  of  modern  design  of  small-arm  nitro-compound  in 
quantities  not  exceeding  500  lb.,  provided  all  reasonable 
precautions  are  taken  to  prevent  accident. 
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Trends  Shown  by  Statistics  of 
New  York  Show 

These  trends  are,  frankly,  not  representative  of  the  industry.  They  are 
comparisons  of  the  cars  exhibited  in  the  New  York  show.  The  list  of 
exhibitors  and  the  number  of  cars  sliown  by  each  should  be  kept  in  mind. 
Perhaps  the  most  interesting  feature  is  the  trend  in  number  of  cylinders. 


DESPITE  various  differences  in  engineering  and  mer- 
chandising features,  the  outstanding  statistical  fact 
of  the  1921  New  York  Show  was  its  similarity  to  the  1920 
exhibit. 

Exactly  the  same  number  of  exhibitors  were  represented, 
although  the  ratio  between  accessories  and  car  exhibitors 
changed  slightly.  Of  the  307  exhibitors  in  1920,  only  81 
presented  cars,  while  this  year  there  were  86  different  car 
exhibits.    Seven  more  cars  were  shown  than  last  year. 

Three  electric  cars  were  represented  by  seven  models, 
while  one  steam  car  was  shown.  One  of  the  electric  cars 
exhibited  a  stripped  chassis. 

The  sharpest  change  in  statistics  is  noted  in  the  relative 
number  of  four-cylinder  and  six-cylinder  models  shown. 
In  the  four-cylinder  models  there  was  an  increase  of  15 
over  last  year,  while  a  decrease  of  10  in  the  number  of 
six-cylinder  models  appears. 

These  statistics  are  especially  interesting,  since  an 
analysis  of  the  figures  for  past  years  shows  an  almost 
continuous    increase    in    the    proportion    of    six-cylinder 

NEW  YORK  SHOW  STATISTICS 


General  Statistics 


Total  Exhibitors 
Car  Exhibitors  .    . 

Gasoline 

Electric 
Accessory  Exhibitors 
Cars  Exhibited 

Gasoline 

Electric 

Steam 
Chassis  Exhibited 
Four-wheel  Brake 

Engine  Characteristics — 
Gasoline  Cars 
I 
Two-cvlinder 
Four-cylinder 
Six-cylinder 
Eight-cylinder 
Twelve—cylinder 
Air-cooled 
Water-cooled 
Tappet  valve 
Sleeve  valve 
Revolving  disk  valve 
Valve-in-head 
Uhead 
T-head 

Body  Styles — Gasoline  Car 

Roadsters  2-3  pass 

Touring  cars  4-5  pass. 

louring  cars  6-7  pass. 
Enclosed  cars 

Coupes  2-3  pass  . 

Sedans  4-5  pass 
Other  closed  6-7  pass 

Wheel  Styles-Gasoline  an 
Electric  Cars 

Wire  wheels 

Disk  wheels 
Artillery  wheels 
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79 
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13 
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23 
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9 

models  shown  each  year  since  1914  and  an  almost  pro- 
portionate decrease  in  the  four-cylinder  type.  The  six- 
cylinder  type  comprises  about  62  per  cent  of  the  total, 
however,  and  so  must  still  be  considered  as  the  dominating: 
model. 

There  were  31  eight-cylinder  cars  shown  as  against  29> 
last  year,  the  change  being  so  slight  as  to  indicate  merely 
that  this  type  is  holding  its  own.  There  were  but  three 
twelve-cylinder  cars  shown  this  year,  all  by  the  same  ex- 
hibitor. 

Only  two  exhibitors  showed  air-cooled  cars,  the  total 
cars  of  this  type  being  seven.  There  were  12  sleeve- 
valve  motors,  the  other  321  being  tappet  valve  types. 

The  L-head  type  of  valve  placement  was  numerically 
the  largest  with  180,  being  followed  rather  closely  by  the 
valve-in-head  type  with  119. 

The  four  and  five-passenger  touring  car  was  the  most 
popular  of  the  open  models,  while  the  increasing  popu- 
larity of  the  sedan  is  indicated  by  the  fact  that  80  models 
of  this  kind  were  shown.  Thus  two-thirds  of  the  closed 
models  exhibited  were  of  the  sedan  type. 

Despite  a  goodly  number  of  disk  and  wire  wheels, 
artillery  wheels,  usually  of  wood,  were  used  on  63  per 
cent  of  the  cars  exhibited. 

Several  features  which  appeared  in  past  years  were  no 
longer  found  even,  in  small  numbers  at  this  year's  .show. 
The  two-cylinder  car,  which  appeared  for  a  brief  space  in 
1914,  was  missing,  while  the  last  motorcycle  exhibit  has 
apparently  disappeared  from  the  automobile  show.  In 
1920  one  motorcycle  was  shown,  but  this  year  no  exhibit 
of  this  kind  was  to  be  found. 


HOTEL   EXHIBITORS      1921 


Total    exhibitors     13 

Cars  exhibited    (all    gasoline)  .  .  19 

Stripped    chassis    exhibited       .  .  2 

Four-cylinder      12 

Six-cylinder    4 

Eight-cylinder    3 

Air-cooled     1 

Water-cooled      18 

Tappet     valve     18 


2-3 
4-5 
6-7 
2-3 
4-5 
6-7 


iger    touring 


-enger   sedans 5- 

cnger    (other  closed 


Sle 


Wooden     wheels 


As  usual  a  number  of  exhibits  were  shown  in  the 
hotels,  but  the  statistics  concerning  these  cars  follow  out 
very  closely  the  general  trends  indicated  by  the  figures  on 
the  show  itself.  TheYe  were  19  cars  in  the  outside  ex- 
hibits, 12  of  which  were  four-cylinder  jobs,  4  were  six- 
cylinder,  and  3  were  eight-cylinder.  The  sedan  dom- 
inated in  the  closed-body  field  of  this  group  as  well. 


THE  Index  to  Vol.  XLIII  of  Automotivic  Industries, 
covering  the  last  half  of  1920,  is  just  off  the  press 
and  will  lie  forwarded  without  charge  to  subscribers 
who  send  their  name  and  address  with  request  for  a 
copy.  The  index  is  mailed  only  to  those  who  request  a 
copy.     Now  is  the  time  to  ask  for  one  if  you  wish  it. 
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If  You  Are  Planning  to  Sell  Trucks 
to  Corn  Belt  Farmers 

Here,  condensed  for  quick  reading,  is  the  experience  of  831  farmer-truck 
owners  in  Mississippi  Valley  states.  Their  opinion  of  the  trucks  they 
now  use  should  be  well  worth  while  to  the  sales  manager  who  is  plan- 
ning a  campaign  for  farm  sales.     Roads,  after  all,  is  the  big  question. 


SUMMARIZING  the  experience  of  831  corn-belt  farm- 
ers who  own  motor  trucks,  the  United  States  Depart- 
ment of  Agriculture  found  that  in  the  opinion  of 
nine-tenths  of  these  men,  the  greatest  advantage  in  own- 
ing a  motor  truck  is  "Saving  Time";  in  the  opinions  of 
three-fourths  of  them  the  greatest  disadvantage  is  "Poor 
Roads,"  and  91  per  cent  believe  that  their  trucks  will 
turn  out  to  be  a  profitable  investment. 

The  reports,  however,  indicate  that  on  most  of  these 
farms  the  truck  has  not  reduced  expense  to  any  great  ex- 
tent, and  that  it  supplements  rather  than  replaces  work- 
stock  and  other  equipment. 

On  the  average  these  trucks  travel  2777  miles  per  year 
and  the  cost  of  operation  is  between  I6V2  cents  and  17 
cents  per  mile,  making  the  total  annual  cost  from  $460 
to  $470.  Each  truck  displaces  an  average  of  1.2  head 
of  work-stock.  With  the  cost  of  keeping  a  horse  a  year 
in  the  corn  belt  around  $200,  the  reduction  in  expense 
for  this  item  is  in  the  neighborhood  of  $240  per  farm. 
For  all  farms  the  average  amount  of  hired  help  saved 
by  the  trucks  is  $163.  On  most  farms  these  are  the  only 
two  items  of  direct  reduction  in  expense  which  can  be 
credited  to  the  truck,  and  on  the  average  they  amount  to 
$60  or  $70  less  than  the  total  cost  of  operating  it. 

To  offset  this  added  cost,  custom  hauling  done  with  the 
trucks  amounts  to  about  $50  per  year  for  all  farms,  leav- 
ing only  something  like  $10  or  $20  annual  net  expense, 
which  must  be  more  than  balanced  by  the  saving  of  time 
of  the  owner  and  members  of  the  family,  the  ability  to 
get  crops  and  livestock  to  market  in  better  condition  or 
at  better  time,  and  other  benefits  which  are  not  directly 
measurable  in  dollars  and  cents,  if  the  average  truck 
is  to  be  a  profitable  investment. 

It  must  be  remembered  that  most  of  these  farms  where 
trucks  are  owned  are  larger  than  the  average,  and  are 
located  at  a  considerable  distance  from  market. 

The  investigation  was  made  during  the  past  winter 
and  spring.  Farmer-truck  owners  in  Indiana,  Illinois, 
Missouri,  Iowa,  southern  Wisconsin,  southern  Minne- 
sota, southeastern  South  Dakota,  eastern  Nebraska,  and 
eastern  Kansas,  who  raise  corn  as  one  of  their  principal 
crops,  and  who  practice  the  general  grain  and  live-stock 
farming  characteristic  of  the  corn  belt,  reported  to  the 
department  the  use  they  make  of  their  trucks,  the  cost 
of  operating  them,  the  advantages  and  disadvantages  of 
trucks  for  farm  use,  and  other  related  information. 

A  study  of  the  reports  of  831  of  these  farmers  has 
just  been  completed  by  the  Division  of  Rural  Engineer- 
ing of  the  Bureau  of  Public  Roads  and  the  Office  of  Farm 
Management  and  Farm  Economics. 

Some  of  the  important  facts  revealed  by  the  investi- 
gation are: 

The  average  size  of  the  farms  is  346  acres  and  their 


average  distance  from  market  is  eight  miles. 

Only  14  per  cent  of  them  are  less  than  five  miles  from 
market,  and  20  per  cent  are  15  miles  or  more  from 
market. 

A  little  over  one-fourth  of  these  men  have  changed 
their  markets,  for  at  least  a  part  of  their  produce,  since 
purchasing  trucks.  For  those  who  have  changed  market, 
the  average  distance  to  the  old  market  was  seven  miles, 
and  to  the  new  market  is  eighteen  miles. 

The  rated  capacity  of  these  trucks  varies  from  one- 
half  to  two  tons.  Seventy  per  cent  of  them  are  rated  at 
one  ton,  and  only  9  per  cent  of  them  at  less  than  one  ton. 

Experience  with  trucks  has  caused  57  per  cent  of 
these  men  to  decide  that  the  1-ton  size  is  best  for 
their  conditions,  25  per  cent  that  the  lV^-ton  size  is 
best,  and  12  per  cent  that  the  2-ton  size  is  best. 
Practically  one  man  in  four  has  decided  that  a  truck 
larger  than  the  one  he  now  owns  would  be  better 
suited  to  his  conditions. 

Ninety-one  per  cent  believe  that  their  trucks  will 
prove  to  be  a  profitable  investment. 

As  compared  with  horses  and  wagons  the  trucks  save 
about  two-thirds  of  the  time  required  for  hauling  to  and 
from  these  farms. 

On  the  average  there  are  over  eight  weeks  during  the 
year  when  the  roads  are  in  such  condition  on  account  of 
mud,  snow,  etc.,  that  these  trucks  cannot  be  used.  The 
roads  on  which  nearly  95  per  cent  of  them  usually  travel 
are  all  or  part  dirt. 

The  condition  of  the  roads  prevented  the  use  of  the 
trucks  with  pneumatic  tires  a  little  less  than  seven  weeks 
during  the  year  covered  by  the  reports,  and  of  those  with 
solid  tires  a  little  over  nine  weeks. 

Twenty-four  per  cent  of  the  trucks  are  equipped 
with  pneumatic  tires,  27  per  cent  with  solid  tires, 
and  49  per  cent  with  pneumatics  in  front  and  solids 
in  rear.  However,  experience  has  convinced  58  per 
cent  that  pneumatics  are  best  for  their  conditions, 
35  per  cent  that  solids  are  best,  and  7  per  cent  that 
pneumatics  in  front  and  solids  in  rear  are  best. 

These  men  have  return  loads  for  their  trucks  about 
one-third  of  the  time. 

A  majority  of  these  men  still  use  their  horses  for  some 
hauling  on  the  road. 

On  more  than  half  of  the  farms  all  the  hauling  in  the 
fields  and  around  the  buildings  is  still  done  with  horses 
and  wagons. 

About  40  per  cent  of  these  men  did  some  custom  haul- 
ing with  their  trucks  during  the  year  covered  by  the  re- 
ports. The  average  amount  received  by  those  who  did 
such  work  was  $132. 
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Their  owners  estimate  that  on  the  average  these  trucks 
travel  2777  miles  and  are  used  on  112  days  per  year. 

The  average  estimated  life  of  these  trucks  is  six 
and  one-half  years,  and  on  this  basis  depreciation  is 
usually  the  largest  single  item  of  expense  in  connec- 
iton  with  their  operation. 

The  average  cost  of  operation,  including  depreciation, 
interest  on  investment,  repairs,  registration  and  license 
fees,  fuel,  oil,  and  tires, 'is  15.2  cents  per  mile  for  the 
y2  and  %-ton  trucks,  15.2  for  the  1-ton,  21.3  cents  for  the 
1%  and  iy2-ton,  and  25.8  cents  for  the  2-ton. 

The  average  cost  of  hauling  crops,  including  the 
value  of  the  driver's  time,  is  50  cents  per  hour,  is  24 
cents  per  ton  mile  with  the  %  and  %-ton  trucks,  24.1 
cents  with  the  1-ton,  23.3  cents  with  the  l1/^  and  iy2-ton, 
and  21.5  cents  with  the  2-ton  trucks. 

Nearly  85  per  cent  of  these  trucks  had  not  been  out  of 
commission  when  needed  for  a  single  day  during  the 
year  covered  by  the  reports,  and  80  per  cent  of  the  own- 
ers stated  that  they  had  not  lost  any  appreciable  time  on 
account  of  motor  and  tire  trouble,  breakage,  etc.,  when 


using  their  trucks.  About  one  truck  in  15  was  out  of 
commission  more  than  5  days,  however,  and  one  owner  in 
40  reported  a  loss  of  more  than  5  per  cent  of  the  time 
when  using  his  truck. 

Fifty-six  per  cent  of  these  men  have  not  reduced  the 
number  of  their  work-stock  since  purchasing  trucks. 
Twenty-four  per  cent  have  disposed  of  one  or  two  head, 
and  20  per  cent  of  more  than  two  head.  The  average 
reduction  for  all  farms  is  1.2  head. 

Half  of  these  men  own  tractors  as  well  as  motor  trucks. 
Most  of  the  tractors  are  owned  on  the  larger  farms,  how- 
ever. Only  33  per  cent  of  the  men  whose  farms  contain 
160  crop  acres  or  less  own  tractors,  while  65  per  cent  of 
those  with  over  320  crop  acres  own  them.  The  number  of 
work  stock  kept  on  the  farms  where  both  trucks  and  trac- 
tors are  owned  is  only  slightly  less  than  the  number  kept 
on  the  farms  of  corresponding  size  where  only  trucks  are 
owned. 

Seventy-eight  per  cent  of  these  farmers  state  that  their 
trucks  reduce  the  expense  for  hired  help.  On  those  farms 
where  there  is  a  reduction,  the  operators  estimate  that  it 
amounts  to  $209  per  year  on  the  average. 


Transveyor  Trailer  Attachment  and  Safety  Handle  Latch 


AN  attachment  recently  developed  for  the  Cowan  Type 
G  Transveyor  enables  the  latter  to  be  used  as  a 
trailer  behind  industrial  trucks,  either  singly  or  as  a 
train.  The  attachment  fits  on  to  the  front  wheel  fork 
and  hitches  to  the  draw  bar  on  the  rear  axle  of  the  Trans- 
veyor ahead  of  it,  or  the  draw  bar  of  the  electric  truck. 
We  are  informed  that  with  this  attachment  the  trucks 
track  quite  closely  and  the  turning  radius  is  such  that  a 
train  of  ten  can  be  turned  in  a  20-foot  roadway.  Plenty 
of  up  and  down  play  is  allowed,  so  that  there  will  be  no 
binding  as  the  machines  go  over  door  sills  or  the  top  of 
steep  inclines. 

The  safety  handle  latch,  also  illustrated,  is  the  result 
of  calls  from  safety  engineers  for  a  handle  that  will  not 
fall  down  under  any  circumstances.  The  latch  is  made 
of  tempered  spring  steel  attached  to  the  top  of  the  king 
pin  of  the  front  wheel  fork.     It  has  two  leaves. 

As  the  handle  is  thrown  back  into  a  vertical  position, 
it  slips  over  the  spring,  and  jarring  will  not  cause  the 
handle  to  fall  forward.  The  latch,  however,  does  not 
interfere  with  the  free  movement  of  the  handle,  when  it 


Transveyor  trailer  attachment  and  safety  handle  latch 

is  necessary  to  bring  it  down  to  manipulate  the  Trans- 
veyor. 


McDonald  Front  Drive  Truck 


A  SPECIAL  design  of  truck  chassis,  par- 
ticularly adapted  to  low  bed  construc- 
tion, has  been  developed  by  the  McDonald 
Truck  &  Tractor  Co.  The  drive  ^s  tcTtfte 
front  wheels,  through  a  chain  and  an  in- 
ternal gear.  The  main  load  frame  is  car- 
ried on  three-point  suspension,  while  the 
powerplant  rests  on  a  separate  frame  and 
spring.  Steering  is  accomplished  by  the 
McDonald  hydraulic  steering  gear,  and  the 
brakes'  are  also  hydraulically  operated.  All 
of  the  mechanical  parts  are  located  at  the 
front  end,  which  is  referred  to  as  the 
chassis,  exclusive  of  the  rear  wheels,  tires 
and  bodies. 

There  is  considerable  latitude  in  the 
type  of  body  which  may  be  fitted  to  this 
truck  chassis,  but  so  far  the  company  has 
been  specializing  on  low  bed  trucks. 
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Protective  Machinery  in  Danger  of 
Becoming  Cumbersome 

As  protective  organizations  are  multiplied,  or  as  machinery  for  the  settle- 
ment of  labor  disputes  is  erected,  the  efficiency  of  our  productive  system 
decreases.  In  both  business  and  pol  tical  affairs,  the  smallest  amount  of 
system  which  will  insure  order  is  the  most  efficient. 

By  Harry  Tipper 


ONE  of  the  things  which  we  are  apt  to  forget  in  the 
consideration  of  modern  and  social  industrial  af- 
fairs is  the  extension  of  the  machinery  for  or- 
ganization protection  and  legislation  in  all  kinds  of  occu- 
pations and  in  all  kinds  of  industrial  groups. 

Where  such  organizations  perform  a  real  service  in  in- 
creasing the  understanding,  improving  the  knowledge  or 
otherwise  developing  the  efficiency  of  the  individual  or 
concerns  who  are  members,  they  are  a  part  of  the  pro- 
ductive development  of  industry  and  can  be  accepted  as 
valuable  in  the  progress  of  the  industrial  world.  Where, 
however,  their  primary  purpose  is  to  protect  the  mem- 
bers from  outside  aggression,  from  legislative  difficulty 
or  to  protect  their  privileges,  such  organization  adds 
nothing  to  the  total  productive  capacity  of  the  individual 
members  and  is  concerned  either  with  the  retention  of 
their  profits,  with  the  extension  of  their  privileges  or  the 
maintenance  of  their  position  against  other  groups. 

This,  of  course,  includes  to  a  very  large  extent  the 
work  of  the  operating  parts  of  government.  For  while 
it  is  true  that  all  these  protective  organizations,  includ- 
ing the  government  bodies,  are  concerned  with  the  im- 
provement of  knowledge  in  some  of  their  endeavors,  they 
are  more  largely  concerned  with  protecting  the  social 
body  at  large  or  the  industrial  group  from  the  aggressors 
who  would  destroy  its  peace  and  order. 

Most  of  the  members  of  these  organizations  have 
no  concern  either  immediate  or  remote  with  the  in- 
crease in  the  country's  productivity,  or  the  effi- 
ciency of  the  social  organization.  They  do  not  add 
anything  to  the  wealth,  but  instead  reduce  the 
wealth  by  the  amount  required  to  maintain  them  and 
to  continue  their  operations.  This  does  not  mean 
that  they  are  unnecessary.  It  simply  means  that 
they  cannot  be  viewed  as  an  advantage  to  the  social 
or  industrial  organization,  except  as  the  organiza- 
tion requires  protection  against  itself  in  its  inabil- 
ity to  co-operate  peacefully  and  fairly  in  the  work 
of  improvement. 

It  means  also  that  extensions  of  such  organizations 
and  particularly  extension  of  government  operations 
should  be  weighed  very  carefully  as  the  continual  de- 
velopment of  the  government  expense  is  a  continual  ad- 
ditional drain  upon  the  industrial  capital,  from  which  no 
corresponding  return  is  received. 

We  are  already  burdened  with  a  multiplicity  of  laws 
and  with  a  wealth  of  technical  detail  in  law  which  re- 
quires an  enormous  amount  of  information  and  still 
greater  amount  of  advice  and  consideration  in  regard  to 
its  proper  interpretation. 


If  the  departments  of  government  are  multiplied  and 
additional  machinery  provided  with  the  idea  of  curing 
every  economic  ill  from  the  labor  trouble  to  the  cost  of 
raw  product,  new  restrictions  will  be  required  and  new 
departments  for  the  enforcement  and  interpretation  of 
those  restrictions  must  be  developed.  This  is  just  as 
true  of  the  machinery  of  organization  for  the  settle- 
ment of  the  labor  problem. 

Suggestions  are  made  on  all  sides  looking  to  the 
erection  of  national  and  State  machinery  for  this  pur- 
pose and  the  development  of  new  tribunals  before 
whom  adjustments  may  be  made.  It  is  possible  to 
carry  this  organization  to  such  a  degree  that  it  be- 
comes burdensome  in  the  extreme  without  develop- 
ing any  hopeful  basis  for  the  solution  of  the  prob- 
lem. 

Reference  is  frequently  made  to  the  machinery  for  the 
adjustment  of  labor  problems  in  Great  Britain,  but  this 
machinery  has  not  lessened  the  demands  or  ended  the 
warfare  in  industry  in  that  country.  On  the  contrary  it 
has  made  the  local  settlement  of  a  problem  much  more 
difficult;  so  that  the  ponderous  machinery  of  the  whole 
labor  organization  may  be  put  to  work  all  over  the  coun- 
try for  the  settlement  of  a  matter  which  was  originally 
confined  to  a  question  of  personal  privilege  in  a  single 
shop.  It  is  not  so  long  ago  that  the  discharge  of  an  em- 
ployee on  one  of  the  railroads  brought  the  country  with- 
in a  day  of  a  complete  railroad  strike. 

Unless  this  machinery  of  organization  makes  for 
enlightenment,  for  a  better  understanding  between 
the  individuals  in  each  case,  and  for  a  better  co- 
operation between  the  small  groups,  it  is  an  addition 
to  the  governmental  machinery  which  is  not  produc- 
tive, which  does  not  increase  the  wealth  and  which 
on  the  other  hand  withdraws  some  of  the  labor  from 
productivity  for  the  maintenance  of  its  own  organi- 
zation. 

Carlyle  once  called  attention  to  the  ability  of  the  An- 
glo-Saxon to  get  along  with  a  small  amount  of  govern- 
ment as  one  of  the  strong  features  of  the  racial  devel- 
opment. At  all  times  the  minimum  amount  of  govern- 
ment required  to  maintain  order  is  the  maximum  amount 
of  efficient  government. 

The  tendency  to  centralize  organization  authority  both 
in  political  and  industrial  matters  enlarges  the  govern- 
mental operation  in  both  cases  without  materially  enlarg- 
ing the  usefulness  and  efficiency  of  the  result. 

It  is  still  true  that  if  you  have  co-operation  and  order 
in  each  community  in  a  state,  it  will  not  be  difficult  to 
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secure  order  throughout  the  state.  It  is  still  true  that  if 
there  is  co-operation  and  decent  measure  of  justice  be- 
tween each  employer  and  his  employees  there  would  be 
no  general  problem  of  industrial  unrest. 

Government  is  necessary  so  that  chaos  may  be  avoided 
and  the  industrial  and  social  organizations  continue  to 
function,  but  there  is  a  tendency  to  burden  the  govern- 
ment of  the  country  and  the  state  on  political  matters,  the 
group  governments  of  industry  on  industrial  matters,  with 
innumerable  operating  questions  and  innumerable  prece- 
dents, traditions  and  restrictions.  These  are  supposed 
to  take  the  place  of  the  co-operation  between  the  in- 
dividuals in  the  small  group,  the  industrial  or  social 
unit  and  force  improvement  from  the  general  to  the  in- 
dividual. All  this  machinery  is  very  expensive  and  it 
will  not  do  the  work  which  it  is  supposed  to  do,  be- 
cause the  improvement  grows  from  the  individual  to 
the  small  group  and  from  the  small  group  to  the  larger 
group. 

This  type  of  organization  is  expensive  because  it  re- 
moves from  productive  work  the  man  power  which  is  re- 
quired to  maintain  it  and  the  capital  which  is  required 
to  pay  for  that  man  power. 

In  one  of  the  articles  a  week  or  so  ago,  we  stated  that 
system  was  of  no  value  unless  the  spirit  of  improve- 
ment and  adjustment  were  there,  and  the  spirit  of  im- 
provement begins  with  the  individual,  with  the  under 
standing  between  individuals  and  adjustment  of  their 
relations  by  virtue  of  their  understanding. 

Whether  in  business  or  in  political  affairs,  the 
smallest  amount  of  government  system  which  will 
insure  order  is  the  most  efficient  amount  because  it 
removes  from  the  production  of  necessary  commodi- 
ties only  those  men  who  are  absolutely  essential  for 
the  maintenance  of  the  order  and  the  establishment 
of  improvement  in  the  spread  of  knowledge,  the 
spread  of  understanding  and  the  development  of  jus- 
tice. 

There  is  a  tendency  for  all  organizations  of  this 
type,  whether  they  are  concerned  with  politics  or  in- 
dustry, to  enlarge  their  own  operations,  to  feed  upon 
themselves,  and  this  tendency  is  sharply  indicated 
by  the  developments  which  have  taken  place  in  the 
last  year  and  the  developments  which  are  foreshad- 
owed in  recent  demands  for  future  organization  in 
politics  and  business. 
If  half  the  money  were  spent  upon  the  education  of 
the  young  cit'zens  which  is  spent  on  the  extension  of  re- 


strictions for  the  adult,  the  necessity  for  those  restric- 
tions would  be  materially  lessened  and  the  money  which 
had  been  expended  would  have  been  productive  of  a  bet- 
ter type  of  citizenship  and  a  more  efficient  organization. 
If  half  the  money  spent  by  industrial  organizations, 
whether  labor,  professional  or  capital,  were  expended 
upon  providing  a  better  basis  of  understanding,  a  bet- 
ter common  ground  of  knowledge  and  a  visible  area  of 
fair  play,  the  necessity  for  such  protective  work  would 
be  materially  decreased  and  the  efficiency  of  the  indus- 
trial machine  notably  strengthened. 

At  this  time  when  there  are  so  many  patent  medicine 
venders,  each  with  a  system  of  restriction  which  is  cal- 
culated to  organize  the  nation  into  the  millennium  both 
industrially  and  politically,  it  is  well  to  scrutinize  with 
very  great  care  every  proposed  extension  of  organiza- 
tion activity  and  see  whether  it  is  founded  upon  the 
positive  platform  of  education,  improvement  and  under- 
standing in  the  development  of  justice,  or  whether  it  is 
formed  on  the  negative  platform  of  protection  of  privi- 
lege and  rights,  maintenance  against  aggression,  and  so 
forth. 

Furthermore,  all  these  proposed  extensions  of  present 
systems  or  developments  of  new  systems  should  be  sub- 
jected to  the  acid  test — how  they  will  affect  John  Smith 
who  is  working  for  you  and  your  managers,  or  how  they 
will  affect  your  neighbors  and  the  other  citizens  of  your 
community. 

Unless  they  are  inclined  to  bring  a  better  element  of 
understanding  into  your  organization  between  the  man- 
agement and  the  men  and  between  the  owners  and  the 
management,  they  are  of  little  use  industrially  and  will 
simply  add  a  burden  to  that  which  we  already  carry. 
Unless  they  are  inclined  to  increase  the  understanding 
between  the  members  of  your  community  and  to  develop 
order  in  that  community,  they  are  of  little  use  political- 
ly and  will  simply  add  a  new  burden  for  which  industry 
must  pay. 

This  does  not  mean  that  either  the  private  citizen 
or  the  industrial  owner  should  b^  allowed  to  retain 
'is  nrivileges  if  they  are  not  consistent  with  the  gen- 
eral good,  hut  it  does  mean  that  a  lot  of  the  systems 
suggested  and  the  additional  operations  talked  about 
are  suggested  and  talked  about  in  the  hope  that  they 
will  take  the  place  of  better  education  and  better 
understanding — in  the  hope  that  they  will  cure  our 
troubles  without  labor  and  without  thought,  by  some 
magic  in  the  systems  themselves. 


Placing  Responsibility  in  Kansas 


ONE  point  in  a  recent  decision  of  the  Kansas  Court  of 
Industrial  Relations  is  of  particular  interest  from 
the  employers'  point  of  view.  The  law  under  which  the 
court  operates,  it  will  be  recalled,  provides  not  only  that 
strikes  may  not  occur  in  certain  basic  industries,  but  that 
manufacturers  may  not  arbitrarily  cease  operations  at 
their  own  discretion.  Recently  a  complaint  was  brought 
by  employees  against  the  Topeka  Flour  Mills,  which  not 
long  ago  closed  down  to  about  half  of  its  capacity.  A  part 
of  the  Court's  decision  was  as  follows: 

"The  people  of  Kansas  have  solemnly  declared  by  legis- 
lative act  that  workers  engaged  in  this  industry  shall  at 
all  times  receive  a  fair  wage  and  have  healthful  and 
moral  surroundings.  In  the  reduction  of  hours  of  opera- 
tion, therefore,  the  millers  should  be  very  careful  and  so- 
licitous concerning  the  matter  of  labor. 

"Skilled  and  faithful  employees  should  be  given  such 
treatment  as  will  enable  them  during  the  period  of  lim- 


ited production  to  support  themselves  and  their  families." 
Such  a  statement  would  seem  to  imply  that  with  in- 
dustry organized  on  a  capitalistic  basis,  the  responsibility 
of  providing  at  all  times  an  opportunity  to  gain  a  fair 
living  wage  to  those  who  are  willing  to  work  rests  upon 
the  employer.  A  discussion  of  this  decision  is  expected 
to  develop  some  interesting  opinions  and  information. 


DURING  the  year  1919  there  were  in  Great  Britain  747 
trade  disputes  resulting  either  in  a  strike  or  a  lock- 
out. During  the  first  six  months  of  1920  there  were  1,004 
such  disputes,  or  34  per  cent  more  for  six  months  than  in 
the  whole  preceding  year. 

The  number  of  persons  involved  in  the  1919  disputes, 
however,  was  1,434,000  as  against  only  592,000  in  the  first 
half  of  1920.  This  would  indicate  that  although  the  1920 
troubles  were  more  numerous,  their  importance  was  less 
in  the  average  case. 
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The  S.  A.  E.  Meeting 

TT1HE  plan  of  holding  simultaneous  sessions  on  di- 
A  versified  subjects  at  the  annual  S.  A.  E.  meeting 
proved  highly  successful  and  will  no  doubt  be  fol- 
lowed at  future  meetings  of  the  Society.  The  only 
reason  for  not  following  this  practice  heretofore  has 
been  the  belief  that  the  attendance  at  one  or  more  of 
the  sessions  held  at  the  same  time  would  be  too  small 
to  make  the  practice  worth  while.  Quite  the  contrary 
has  turned  out  to  be  the  case.  All  the  sessions  were 
well  attended  and  at  all  of  them  the  attendance  was 
larger  than  was  that  at  some  of  the  sessions  of  the 
annual  meeting  of  the  American  Society  of  Mechani- 
cal Engineers,  a  much  older  organization  with  about 
double  the  membership  of  the  S.  A.  E. 

There  is  still  much  room  for  improvement  in  the 
actual  presentation  of  the  papers,  particularly  those 
which  are  in  type  at  the  time  of  the  meeting.  An- 
nouncements of  the  meeting  stated  that  authors  would 
give  short,  crisp  digests  of  their  papers  without  bor- 
ing the  audience  with  details  contained  in  the  printed 
manuscript  which  all  can  read  at  leisure.     This  was 


done  in  some  few  cases,  but  in  others  quite  the  re- 
verse was  true.  Another  mistake,  which  should  be 
avoided  in  future,  is  that  of  having  several  papers 
presented  without  pause  for  discussion  and  then  al- 
lowing all  the  discussion  to  come  at  the  end.  By  so 
doing  many  important  points  which  should  be  brought 
out  in  the  discussion  are  lost  and  the  author's  sum- 
mary in  reply  is  frequently  not  given  at  all. 

The  life  of  a  meeting  is  usually  in  the  discussion, 
providing  the  chairman  is,  as  he  invariably  should 
be,  familiar  with  the  subject.  The  chairman  should 
be  selected  well  in  advance  of  the  meeting,  should  be 
furnished  with  copies  of  all  papers  to  be  read  at  his 
session,  and  should  have  before  him  a  list  of  men  spe- 
cially qualified  to  discuss  the  subjects  in  hand.  These 
men  should  all  receive  copies  of  the  manuscripts  in 
advance  so  that  their  discussion  will  be  well  thought 
out  and  to  the  point.  Whenever  possible  all  members 
should  receive  preprints  of  papers  with  request  that 
they  forward  written  discussion  if  they  cannot  be 
present  at  the  meeting. 

When  simultaneous  sessions  are  held  there  should 
be  ample  time  for  discussion,  and  the  chairman  who 
knows  and  performs  his  job  will  see  that  this  discus- 
sion is  brought  out  even  at  the  expense  of  missinfe- 
some  of  the  papers  scheduled.  It  is,  of  course,  unfor- 
tunate to  disappoint  an  author  who  has  spent  much 
time  in  preparing  a  paper,  but  it  is  worse  to  throttle 
discussion  which  is  pertinent  and  timely,  even  though 
this  may  cause  criticism  on  the  part  of  the  author 
whose  paper  is  not  read.  Reading  a  paper  before 
an  organization  of  such  standing  as  the  S.  A.  E. 
should  be  regarded  as  a  privilege ;  that  is  the  Society 
does  the  author  an  honor  by  asking  him  to  speak  on 
a  subject — the  author  does  not  confer  a  favor  by  con- 
senting to  speak.  Consequently  if  a  given  subject  ex- 
cites unusual  interest  the  chairman  must  think  of  the 
greatest  good  to  the  greaest  number  and  perhaps  fore- 
go the  reading  of  one  paper  in  order  that  another 
which  seems  to  attract  much  interest  may  be  fully 
discussed. 


Correct  Registration  Figures 

THE  registration  of  motor  cars  and  trucks  in  the 
United  States  for  the  year  ending  Dec.  31,  1920, 
was  announced  in  these  columns  last  week  as  8,873,- 
572.  This  figure  was  a  surprise  to  even  the  most 
optimistic.  We  believe  that  it  is  as  accurate  as  was 
possible  under  the  circumstances,  meaning  the  haste 
in  which  the  figures  were  gathered. 

The  difficulties  of  gathering  registration  statistics 
are  not  generally  understood  and  frequently  some  one 
undertakes  this  task  without  a  full  knowledge  of  it. 
State  governmental  departments  are  often  cumber- 
some. There  is  a  fixed  way  of  doing  things  and  these 
methods  are  not  responsive  to  an  effort  to  gather  fig- 
ures promptly.  Then,  too,  each  state  has  peculiari- 
ties of  registration.  It  is  a  considerable  task  to  learn 
in  just  what  states  the  total  figure  given  out  includes 
re-registrations,  trailers  and  the  tractors  used  for  in- 
dustrial purposes,  etc.  In  some  cases  dealer  licenses 
are  subtracted  from  the  total.  Other  states  do  not 
follow  this  practice. 
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The  figures  we  published  represent  an  intelligent 
handling  of  the  figures  supplied  by  the  State  officials. 
In  some  cases  these  officials  have  asked  the  privilege 
of  revision.  The  revised  figures  will  be  printed  in 
the  Statistical  Number  of  Automotive  Industries  on 
Feb.  17.  Several  of  these  revisions  have  been  received 
since  the  publication  of  the  table  in  our  issue  of  Jan. 
13.  So  far  the  revisions  have  not  changed  the  State 
totals  to  any  material  extent. 

While  on  this  topic  it  should  be  said  that  if  th.e 
registration  figures  are  to  be  made  of  the  greatest 
benefit  to  the  industry,  many  State  laws  must  be  re- 
vised. This  is  merely  another  argument  in  favor  of 
adopting  the  proposed  Uniform  Vehicle  Law. 


Effect  of  Weight  on  Fuel 
Consumption 

THE  subject  of  fuel  ecftnomy  is  attracting  so  much 
attention  to-day  that  makers  of  parts  and  fit- 
tings for  automobiles  generally  are  considering 
to  what  extent  their  products  contribute  to  this 
factor.  In  this  connection  the  question  has  come  up 
as  to  how  the  weight  of  an  automobile  and  its  fuel 
consumption  are  related,  and  some  experimental  re- 
sults have  been  quoted  to  us  which  make  it  appear 
that  the  consumption  decreases,  not  in  proportion  to 
weight  reduction,  but  much  more  rapidly.  For  ex- 
ample, a  reduction  in  weight  of  10  per  cent  is  said  to 
have  resulted  in  a  reduction  in  fuel  consumption  of 
over  20  per  cent.  This,  however,  is  absolutely  con- 
trary to  all  previous  experience.  The  resistance  to 
the  motion  of  an  automobile  on  level  road  is  made  up 
of  two  factors,  namely,  road  resistance  and  air  re- 
sistance. The  first  is  generally  taken  as  directly  pro- 
portional to  weight  being  moved,  and  this  assumption 
is  in  accordance  with  all  physical  laws  and  also  with 
observations  in  tests.  According  to  this  law  it  re- 
quires at  low  speed  exactly  twice  the  force  to  move  a 
loaded  truck  weighing  six  tons,  as  to  move  the  empty 
truck  weighing  three  tons. 

At  higher  speeds  account  must  be  taken  of  the  air 
resistance,  and  at  25  m.p.h.,  which  is  perhaps  a  good 
average  driving  speed,  this  resistance  becomes  an 
important  item.  The  air  i-esistance  is  entirely  inde- 
pendent of  the  weight  to  be  moved  and  varies  only 
with  the  projected  area  and  the  form  of  the  body  and 
other  exposed  parts.  It  will  readily  be  realized  that 
even  at  a  fixed  speed  the  relation  between  the  power 
necessary  to  overcome  road  resistance  and  that  re- 
quired to  overcome  air  resistance  varies  widely,  be- 
cause of  the  different  shapes  which  can  be  given  the 
vehicle  body.  A  car  with  a  large  windshield  perpen- 
dicular to  the  axis  of  a  car  would  evidently  encounter 
much  more  resistance  than  one  without  windshield 
and  modeled  in  true  streamline  form.  For  a  touring 
car  of  average  weight  and  dimensions  the  air  resist- 
ance at  25  m.p.h.  is  about  one-half  the  road  resistance. 
The  air  resistance,  of  course,  remains  constant  for  a 
car  of  given  dimensions  even  though,  through  the  use 
of  higher  grade  material,  etc.,  the  weight  of  the  car 
be  reduced.  For  instance,  if  the  weight  is  reduced. 
Bay  10  per  cent,  the  road  resistance  will  be  reduced 


in  the  same  proportion,  and  the  combined  air  and  road 
resistance  at  a  speed  of  about  25  m.p.h.  would  be  re- 
duced from  150  per  cent  to  140  per  cent  of  the  orig- 
inal road  resistance.  In  other  words,  a  10  per  cent 
reduction  in  weight  at  the  speed  mentioned  should 
result  in  a  fuel  saving  of  6  2/3  per  cent.  The  saving 
would  approach  10  per  cent  at  very  low  speed  and 
would  practically  vanish  at  very  high  speed. 

The  lighter  the  car  the  less  fuel  will  be  required 
for  acceleration  and  for  hill  climbing,  but  here  again 
the  gain  is  substantially  in  proportion  to  the  differ- 
ence in  weight,  so  long  as  the  engine  remains  the 
same  size. 

The  above  is  not  intended  to  discourage  designers 
who  are  striving  to  cut  down  the  weight  of  their  cars. 
Reduction  of  weight  does  result  in  economy,  especially 
at  low  speeds  at  which  the  reduction  in  fuel  consump- 
tion is  substantially  in  proportion  to  the  saving  in 
weight.  The  chief  reason  why  the  light  car  consumes 
less  fuel  than  the  heavy  car  is  due  to  the  fact  that  a 
smaller  engine  can  be  used. 


Just  Taxation 

THE  question  of  federal  taxation  was  one  of  the 
most  discussed  topics  during  the  gathering  of 
the  motor  vehicle  manufacturers  last  week  and  the 
general  attitude  of  the  manufacturers  was  one  that 
cannot  but  meet  with  the  approval  of  all  fair-minded 
people.  The  manufacturers  frankly  believe  that  if 
the  recommendations  in  the  annual  report  of  Secre- 
tary of  the  Treasury  Houston  are  made  effective, 
their  industry  will  be  discriminated  against.  They 
believe  that  an  industry  which  produces  anything  so 
thoroughly  a  utility  as  the  motor  vehicle  should  not 
pay  a  heavy  burden  of  taxes.  Indeed,  a  suggestion 
made  early  in  the  week  that  the  automotive  industry 
offer  to  pay  taxes  comparable  with  those  imposed 
upon  railroad  locomotives  and  equipment  was  often 
quoted. 

There  is  no  spirit  of  evasion  of  a  just  share  of 
taxes.  The  automotive  manufacturers  realize  that 
this  country  is  heavily  in  debt  and  that  this  debt  must 
be  paid.  They  are  just  as  patriotic  to-day  as  they 
were  during  the  war.  It  is  the  apparent  disposition 
in  some  quarters  to  class  their  products  as  non-essen- 
tial that  annoys  them  more  than  the  amount  of  money 
involved.  Then,  too,  the  manufacturers  believe  that 
just  as  they  are  striving  to  reduce  the  fixed  charges 
in  their  business,  so  the  government  should  make 
every  effort  to  reduce  its  fixed  expenses  and  put  into 
effect  the  most  modern  business  methods  for  the  sav- 
ing of  money  compatible  with  efficiency. 

The  Tax  Committee  of  the  National  Automobile 
Chamber  of  Commerce  is  considering  the  problems 
before  it.  Circumstances  make  this  one  of  the  most 
important  committees  of  the  national  body.  From  all 
appearances  this  committee  is  setting  out  to  do  a 
constructive  work.  When  its  representatives  appear 
before  the  Congressional  Committee  they  will  have 
something  to  say  besides  entering  a  protest  against 
taxes,  as  recommended,  and  will  endeavor  to  assist 
the  representatives  of  the  government  in  reaching  a 
just   solution  of  the  problems. 
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First  Unit  Slated 
for  Old  Home  Town 

Hohensee    and    Sturt,    Chevrolet 

Officials,  Join  Former  Chief — 

Organization  in  Process 


NEW  YORK,  Jan.  18— The  first  unit 
of  Durant  Motors,  Inc.,  incorporated  at 
Albany  late  last  week  by  William  C. 
Durant,  former  president  of  the  General 
Motors  Corp.,  will  be  located  in  Flint, 
Mich.  This  decision  was  communicated 
to-day  to  the  Flint  Chamber  of  Com- 
merce and  was  in  compliance  with 
earnest  appeals  to  Durant  to  return  to 
the  city  where  he  gained  his  first  fame 
and  which  he  is  credited  with  having 
■"put  on  the  map." 

News  that  Durant  was  going  back  into 
the  automobile  manufacturing  field  with 
a  car  of  his  own  has  created  intense 
interest  throughout  the  industry,  but  it 
caused  a  sensation  in  Flint,  and  ever  since 
it  was  made  his  temporary  offices  in 
the  Goodrich  Rubber  Co.  building  have 
been  deluged  with  telegrams  of  con- 
gratulation and  best  wishes.  They  also 
have  brought  more  substantial  wishes, 
including  an  offer  of  a  free  site  of  40 
acres  of  land  for  a  plant. 

Durant  has  not  told  his  plans  in  de- 
tail and  probably  won't  for  a  month  yet, 
but  he  already  is  rounding  up  an  organ- 
ization. The  first  man  to  join  him  was 
F.  W.  Hohensee,  who  resigned  as  a  vice- 
president,  director  and  member  of  the 
finance  committee  of  General  Motors 
the  same  day  last  week  that  Durant  re- 
tired as  a  member  of  the  finance  com- 
mittee and  chairman  of  the  executive 
committee.  Hohensee  has  been  known 
as  one  of  the  most  capable  men  in 
General  Motors,  where  he  has  been 
general  manager  of  production  for  the 
Chevrolet  company. 

Durant  to  Design  New  Car 

The  second  man  to  go  with  Durant 
■was  A.  T.  Sturt,  chief  engineer  of  the 
Chevrolet  company.  He  has  had  much 
to  do  with  the  development  of  that  car. 
The  fact  that  these  two  Chevrolet  execu- 
tives have  joined  Durant  adds  signifi- 
cance to  his  announcement  that  Durant 
Motors  would  produce  a  4-cylinder  car 
which  would  sell  for  less  than  $1,000. 
It  is  understood,  however,  that  the  new 
car  will  include  several  features  Durant 
has  had  in  the  back  of  his  head. 

It  is  probable  it  will  be  in  a  little 
higher  price  class  than  the  Chevrolet, 
but  will  lend  itself  to  quantity  produc- 
tion When  it  will  be  placed  on  the  mar- 
ket has  not  been  determined,  but  it  is  ex- 
pected the  company  will  be  in  operation 
by  Aug.  1.     In  addition  to  the  Flint  plant 


another  factory  will  be  located  in  the 
East,  and  it  is  possible  the  company  will 
have  a  separate  unit  for  the  manufac- 
ture of  engines  and  other  parts. 

The  authorized  stock  of  the  company 
will  be  $5,000,000,  consisting  of  1,000,000 
shares  of  no  par  value.  All  the  stock 
will  be  taken  by  Dui'ant  and  close  per- 
sonal friends.  It  is  significant  that  the 
day  after  the  incorporation  papers  were 
filed  there  was  active  trading  in  the 
stock  on  the  curb  market  on  a  "when 
issued"  basis.  It  was  the  understanding 
that  the  stock  was  offered  for  subscrip- 
tion at  $10  a  share,  but  most  of  the 
trading  was  at  between  $13  and  $14,  and 
the  turn-over  approximated  3000  shares. 

Durant  made  the  following  statement: 

Friends  and  Self  to  Control 

"While  I  am  not  ready  at  this  time 
to  make  an  announcement,  it  will  prob- 
ably not  surprise  you  to  know  that  I 
am  still  an  interested  and  firm  believer 
in  the  motor  industry,  and  that  I  am 
organizing  a  company  controlled  by  my- 
self and  several  of  my  good  friends, 
which  will  be  in  active  operation  Aug.  1. 
I  cannot  go  into  details  regarding  the 
corporation  at  this  time  other  than  to 
say  it  will  bear  the  name  of  the  Durant 
Motors,  Inc.,  with  one  kind  of  stock, 
with  no  commissions,  bonuses  or  reser- 
vations to  myself  or  associates  issued 
for  experience,  ability  or  performance. 
The  Durant  Motors,  Inc.,  will  be  incor- 
porated under  the  laws  of  the  State  of 
New  York  with  authorized  capital  of 
1,000,000  shares  of  no  par  value,  500,000 
shares  constituting  the  initial  offering." 

No  further  statement  has  been  made 
as  to  the  financing  details  or  the  names 
of  Durant's  associates.  The  three  in- 
corporators, besides  himself,  were  office 
employees.  When  the  company  is  finally 
organized  the  names  of  three  or  four 
men  of  country-wide  reputation  will  ap- 
pear on  the  directorate. 

Decision  to  locate  the  first  plant  of  the 
company  in  Flint  was  due  partly  to 
sentiment.  Durant  won  his  first  success 
in  that  city  and  it  always  has  been  loyal 
to  him.  Immediately  after  he  was  forced 
out  of  General  Motors  the  directors  of 
the  Flint  Chamber  of  Commerce  adopted 
resolutions  which  expressed  "in  behalf 
of  the  citizens  of  Flint  the  deep  appre- 
ciation of  his  services  to  this  community," 
and  voiced  "the  hope  that  when  his  re- 
sponsibilities permit  he  again  will  take 
up  is  residence  here  among  the  friends 
who  love  and  respect  him." 

Replying,  Durant  said: 

"You  may  say  to  the  good  people  of 
the  best  little  city  in  this  country  that 
one  of  the  plants  of  Durant  Motors  will 
be  located  in  Flint  and  say  to  those  who 
so  thoughtfully  remembered  me  that  I 
am  most  appreciative  of  and  quite  over- 
come by  their  kind  messages  of  friend- 
ship, confidence  and  affection." 


Show  Sales  Rate  Up 
With  Normal  Years 

Executives  Regard  New  York  Re- 
sults as  Auspicious — Credit 
Conditions  Harmful 


NEW  YORK,  Jan.  17 — A  final  canvass 
of  the  New  York  show  reveals  these 
facts:  Attendance  compared  favorably 
with  last  year  and  was  generally  ac- 
cepted as  better  in  "quality,"  a  conclu- 
sion supported  by  the  reports  of  exhibit- 
ors that  "live"  prospect  lists  obtained  are 
far  larger  than  those  of  1920;  retail  sales 
on  the  floor  aggregated  between  50  and 
75  per  cent  of  the  record  of  last  year 
and  were  fairly  well  up  to  results  of 
previous  New  York  shows,  except  that  of 
1919  conducted  by  the  metropolitan  deal- 
ers and  making  the  first  public  showing 
of  automobiles  after  the  armistice. 

Show  sales  of  cars  in  the  class  above 
$3,000  ran  about  50  per  cent  of  last 
year's,  in  the  $1,500  to  $3,000  class  about 
75  per  cent  and  in  the  class  below  $1,500 
a  little  less  than  75  per  cent.  Some  ex- 
hibitors made  no  sales,  others  did  only  5 
to  10  per  cent  of  last  year's  business  and 
four  or  five  sold  more  cars  than  they  did 
in  1920,  but  the  average  held  pretty  well 
between  50  and  75  per  cent. 

Wholesale  business  continued  right  up 
to  the  end  of  the  show  and  was  such  as 
to  give  factory  executives  encouragement 
to  prepare  for  a  fair  and  steadily  grow- 
ing volume  of  late  winter  and  early 
spring  business.  Dealers  reported  very 
little  improvement  in  the  stringent  sit- 
uation as  regards  financing  of  time  sales 
and  said  bankers  had  not  shown  much 
inclination  yet  to  extend  additional 
credit  for  financing  wholesale  purchases. 
For  this  reason  dealers  in  a  good  many 
cases  placed  orders  for  car9  in  small  lots 
but  expected  to  make  almost  immediate 
sales  to  finance  further  orders. 

New  York  and  suburban  dealers  ex- 
pect to  keep  up  a  growing  volume  of 
sales  as  a  result  of  the  fine  prospect 
lists  obtained  and  factory  executives  are 
counting  on  similar  aftermaths  of  suc- 
ceeding shows  to  improve  the  situation 
throughout  the  country. 

Attendance  Within  10  Per  Cent 

Final  attendance  figures  showed  the 
crowds  within  10  per  cent  of  last  year's 
except  on  the  opening  Saturday  and 
Friday,  when  the  attendance  was  poor. 
Friday  there  was  rain,  at  times  ap- 
proaching the  intensity  of  a  cloudburst, 
practically  all  day.  On  Thursday  the 
attendance  was  within  500  of  the  record 
of  the  New  York  shows.  The  aggregate 
attendance  was  well  up  toward  the  aver- 
age of  all  previous  years  except  the  one 
held  in  1920. 
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Banks  Aid  Industry 
in  Arranging  Loans 

Co-operative     Spirit     Helpful     in 

Meeting  New  Money  Strain — 

Credits  Extended 

NEW  YORK,  Jan.  17— Notwithstand- 
ing the  easing  of  credit  and  the  improve- 
ment in  the  general  situation,  the  next 
few  weeks  are  likely  to  prove  the  most 
critical  encountered  by  manufacturers  in 
the  automotive  industry  since  the  post- 
war readjustment  began.  This  is  due 
to  the  fact  that  nearly  all  companies 
have  had  coming  due  since  the  first  of 
the  year  large  bank  loans  and  bills  to 
merchandise  creditors. 

Most  companies  are  short  of  cash  and 
as  a  consequence  more  than  one  large 
corporation  has  found  it  necessary  to  ask 
its  creditors  for  an  extension  of  time. 
This  condition  is  almost  universal  and 
is  not  by  any  means  confined  to  the  auto- 
motive industry.  As  a  matter  of  fact 
some  other  lines  are  in  much  worse 
plight. 

Banks  generally  have  assumed  a  con- 
structive attitude  and  are  willing  to  do 
anything  within  reason  to  keep  the  com- 
panies to  which  they  have  made  loans 
moving  along  as  going  concerns  rather 
than  take  action  which  might  precipitate 
receiverships  with  a  consequent  shrink- 
age in  assets.  It  is  realized  that  few 
companies  are  in  a  position  to  pay  all 
their  obligations  at  this  time. 

A  similar  stand  is  taken  in  most  cases 
by  large  merchandise  creditors.  They 
feel  that  if  receiverships  and  involun- 
tary bankruptcy  petitions  are  avoided, 
they  will  be  infinitely  better  off  than  they 
would  be  if  the  affairs  of  their  creditors 
were  placed  under  the  direction  of  the 
courts.  This  means  that  appeals  for  ex- 
tension of  time  on  loans  and  bills  are 
being  received  with  sympathetic  interest. 
In  almost  every  case  where  it  can  be 
shown  that  the  companies  would  be  sol- 
vent under  normal  conditions — and  there 
are  innumerable  cases  of  this  kind — the 
accommodation  asked  is  being  granted. 

No  Stigma  to  Cash  Shortage 

Manufacturers  and  banks  are  a  unit  in 
feeling  that  no  stigma  attaches  at  this- 
time  to  requests  for  extension  of  time. 
Almost  everyone  is  in  the  same  boat.  For 
that  reason,  less  significance  than  usual 
should  be  attached  to  meetings  of  credit- 
ors. In  most  cases  they  are  being  called 
by  the  companies  themselves  for  the  pro- 
tection of  creditors  and  in  the  hope  that 
some  amicable  plan  can  be  agrei  i  upon 
to  carry  them  through  the  crisis. 

A  great  deal  of  refinancing  is  being 
engineered  at  this  time  although  the 
negotiations  have  been  completed  in  only 


a  few  cases.  This  applies  to  some  of 
the  largest  companies  in  the  industry. 
Important  announcements  along  this  line 
may  be  expected  in  the  near  future. 

Banks  have  become  more  deeply  inter- 
ested in  the  automotive  industry  than 
they  ever  were  before  and  they  are  con- 
vinced that  its  future  is  thoroughly 
sound.  That  is  one  of  the  reasons  why 
they  are  perfectly  willing  to  finance  any 
sound  company  to  which  they  already 
have  made  loans.  They  believe  that  by 
extending  further  help  at  this  time,  they 
can  avert  impairment  of  their  invest- 
ments. 

If  the  next  few  weeks  can  be  weathered 
safely,  there  is  no  need  to  fear  serious 
casualties  in  the  industry.  Present  con- 
ditions, however,  make  it  even  more  dan- 
gerous than  usual  to  rock  the  boat  and 
invest  with  unusually  sinister  possibili- 
ties the  circulation  of  reports  that  this 
or  that  company  is  in  a  bad  way  fin- 
ancially. 


Implement  Assoeiation 

Urges  Standardization 

ST.  LOUIS,  Jan.  15— More  than  450 
members  of  the  Mississippi  Valley  Im- 
plement Dealers  Association  attendee1 
the  fourteenth  annual  convention  of  the 
organization  at  the  Planters  Hotel  in  St. 
Louis,  Jan.  11,  12  and  13.  The  annual 
election  of  officers  resulted  in  the  nam- 
ing of  Frederick  P.  Watson  of  Mt. 
Vernon,  111.,  as  president  for  the  1921 
term.  The  name  of  the  organization  was 
changed  to  that  of  the  Mississippi  Valley 
Implement  Vehicle  and  Hardware  Asso- 
ciation and  the  constitution  and  by-laws 
were  amended  so  as  to  permit  the  in- 
clusion in  membership  of  dealers  who 
retailed  one  or  more  of  the  lines. 

According  to  the  retiring  presiding 
officer,  Henry  F.  Woerther  of  Baldwin, 
Mo.,  the  most  important  problems  of  the 
past  year  which  promise  to  affect  mat- 
ters of  the  immediate  future  are  power 
farming,  elimination  of  deposits  on 
tractor  -ontracts,  standardization  of 
many  vital  spare  parts  common  to  simi- 
lar implements  and  vehicles  of  various 
manufacture,  one  line  contracts  of  motor 
and  nilicr  vehicles,  increased  freight 
rates,  C.  0.  D.  shipments  of  repairs, 
well  defined  and  exclusive  territories  and 
closer  mutual  understanding  with  heads 
of  various   farm   bureaus. 


COMET  RESUMES  PRODUCTION 

DECATUR,  ILL.,  Jan.  17— The  Comet 
Automobile  Co  re-opened  this  week  with 
a  small  force  of  men,  George  W.  Jagers, 

president,  who  has  returned  from  a  tour 
of  leading  Middle  West  dealers,  said  big 
di  tributers  eemed  more  pessimistic 
over  the  future  than  the  smaller  ones, 
but  general  conditions  warranted  be- 
ginning of  operations. 
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Treasury  Revises 
Excise  Tax  Clauses 

Top    and    Body    Rebuilders    De- 
fined Manufacturers — New  Ad- 
justments Now  Permitted 

WASHINGTON,  Jan.  17— Revision  of 
tax  regulations  as  announced  here  to-day 
by  the  Treasury  Department  imposes 
excise  taxes  on  garagemen  and  others 
engaged  in  extensive  repairs  to  automo- 
bile tops  or  bodies.  The  ruling  places  "a 
person,  partnership  or  corporation  en- 
gaged in  business  of  building  over  auto- 
mobile tops  or  bodies  for  installation  on 
new  or  old  chassis  as  manufacturers  of 
automobile  parts  or  accessories  and  sub- 
ject to  such  a  tax." 

Furthermore,  the  Treasury  has  revised 
Regulations  47  relating  to  excise  tax  on 
sales  by  manufacturers  which  affect  the 
industry.  As  to  the  basis  of  tax,  there 
has  been  a  simplification  in  accordance 
with  rulings  in  force.  Certain  examples 
have  been  added  outlining  the  method  to 
be  pursued  by  a  manufacturer  in  quoting 
and  billing  the  tax  in  order  to  arrive  at 
a  basis  of  tax  and  to  reimburse  himself 
for  the  tax  which  he  pays. 

The  theory  is  that  if  a  manufacturer 
quotes  the  selling  price  of  the  article  and 
the  tax  in  separate  and  distinct  amounts 
or  quotes  a  flat  price  with  the  statement 
that  a  certain  proportion  of  the  quotation 
represents  selling  price  and  a  certain 
proportion  tax,  the  tax  attaches  only  to 
that  portion  representing  the  actual  sell- 
ing price  of  the  goods. 

The  ruling  in  Regulations  47  permit- 
ting an  adjustment  of  the  tax  in  the  case 
of  an  adjustment  in  price  on  goods  sold 
over  a  period  of  time  on  a  quantity  rebate 
has  been  extended  to  permit  an  adjust- 
ment in  the  tax  in  the  case  of  an  adjust- 
ment in  price  under  an  agreement  made 
at  the  time  of  the  sale  to  make  such 
adjustment  in  case  of  a  decline  in  the 
market. 

New   Ruling  on   Manufacturer 

Article  seen  defines  a  manufacturer. 
This  article  has  been  in.  dified  to  pro- 
vide that  while  a  manufacturer  is  gener- 
ally a  person  who  (1)  actually  makes  a 
taxable  article,  or  (2)  by  changes  in  the 
form  of  an  article  produces  a  taxable 
article,  or  (3)  by  the  combination  of 
two  or  more  articles  produces  a  taxable 
article,  thai  under  certain  circumstances 
such  a  person  is  not  a  manufacturer  for 
the  purpose  of  the  tax;  but  that  if  a 
dealer  or  jobber  owns  a  patent,  trade- 
mark, formula  or  recipe  for  a  taxable 
article  and  contracts  with  another  per- 
son or  firm  for  the  manufacture  thereof, 
the    contract    specifying   that    the    article 

i  ( 'ontimied  on  page  144) 
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Nash  Earnings  Total 
$7,007,471  for  Year 

Company  with  $12,409,378  Cash 

in  Unusually  Strong  Position 

— Sees   Normal   Year 


NEW  YORK,  Jan.  17— A  dividend  of 
$10  a  share  on  the  common  stock  pay- 
able Feb.  1  has  been  declared  by  the 
Nash  Motors  Co.  A  regular  quarterly 
dividend  of  $1.75  on  the  preferred  also 
has  been  declared  payable  on  the  same 
date. 

The  annual  report  of  the  Nash  Motors 
Co.  for  the  year  ending  Nov.  30  shows 
a  net  income  after  Federal  taxes  of  $7,- 
007,471  equivalent  after  preferred  divi- 
dends to  $122.79  earned  on  the  54,500 
shares  of  common  stock  of  no  par  value. 
This  compares  with  net  income  of  $5,089,- 
035  or  $95.06  on  the  50,000  shares  out- 
standing in  the  preceding  year.  The 
profit  and  loss  surplus  at  the  end  of  the 
year  was  $12,531,837,  an  increase  of 
$5,820,471  in  twelve  months.  With  $12,- 
409,378  in  cash,  the  company  is  in  a  tre- 
mendously strong  position.  The  balance 
sheet  as  of  Nov.  30  shows  as  follows: 

Assets:  Real  estate,  plant  and  equip- 
ment, $5,257,761;  miscellaneous  invest- 
ments, $1,453,555;  Liberty  Bonds,  $1,307,- 
600;  material  and  supplies,  $6,212,163; 
notes  receivable,  $941,000;  accounts  re- 
ceivable, $1,757,783;  cash  $12,409,378; 
prepaid  expenses  $20,023;  total  $29,359,- 
263. 

Liabilities:  Preferred  stock,  $4,500,- 
000;  common  stock  (54,500  shares,  no 
par  value),  $500,000;  accounts  payable 
$1,074,230,  reserve  for  state  and  federal 
taxes,  $7,468,858,  other  reserves,  $3,284,- 
337;  surplus,  $12,531,838;  total  $29,359,- 
263. 

In  a  letter  to  stockholders,  President 
C.  W.  Nash  said  that  sales  for  the  year 
amounted  to  more  than  $57,000,000  or 
nearly  $10,000,000  more  than  the  preced- 
ing year.  The  company  produced  37,263 
passenger  cars  and  3,848  trucks.  Its  ex- 
ports, not  including  those  to  Canada  and 
Mexico  totaled  2,700  cars  and  trucks.  In 
his  letter  Nash  said: 
Milwaukee  Plant  Operating 

"The  first  units  of  the  new  plant  at 
Milwaukee  are  now  completed  and  opera- 
tions started.  The  new  four-cylinder  car 
being  turned  out  there  is  meeting  with  a 
fine  reception  and  it  is  expected  that  it 
will  prove  a  great  asset  to  the  Nash 
motors  line. 

"We  have  put  $1,573,083  into  the  Mil- 
waukee plant  for  land,  buildings,  machin- 
ery and  equipment,  besides  $1,280,709 
for  working  capital.  We  also  expended 
during  the  year  $1,051,445  in  the  enlarge- 
ment of  the  Kenosha  six-cylinder  pas- 
senger car  and  truck  plant.  We  have 
practically  no  uncompleted  construction 
on  hand  at  present. 

"For  the  first  nine  months  of  the  fiscal 
year  we  were  unable  to  keep  up  with 
the  demand  for  our  car,  but  beginning 
Oct.  1  we  experienced  a  sharp  drop  which 
caused  us  to  shut  down  our  plant  for  a 
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number  of  weeks  and  for  the  balance  of 
the  period  up  the  present  time  to  oper- 
ate on  a  reduced  schedule.  We  were 
expecting  this  reduction  and  when  it 
came  had  on  hand  less  than  half  a  day's 
production. 

"We  intend  to  continue  a  conservative 
production  policy  because  we  regard  our 
distributing  machinery  as  the  most  vital 
part  of  our  business  and  we  also  fully 
realize  that  the  bankers  who  are  co-oper- 
ating with  our  dealers  are  just  as  much  a 
component  part  of  our  organization  as 
the  dealers  themselves. 

"We  are  looking  forward  to  at  least 
a  moderately  successful  year." 


January  20,  1921 


G.  M.  C.  Consolidations 

Regarded  Improbable 

NEW  YORK,  Jan.  17— The  General 
Motors  Corp.  closed  1920  in  a  strong  po- 
sition, with  its  inventories  of  unfinished 
materials  substantially  reduced,  its_  fin- 
ances in  good  condition  and  comparatively 
few  unsold  vehicles  on  hand.  It  can  be 
said  with  authority  that  the  corporation 
does  not  contemplate  any  material  ex- 
pansion during  the  coming  year,  notwith- 
standing many  reports  now  in  circula- 
tion of  consolidations  with  other  com- 
panies. 

It  is  felt  the  company's  factories  now 
are  adequate  to  meet  the  demand  for 
some  time  to  come  and  that  nothing  will 
be  gained  by  taking  on  additional  lines. 
Efforts  will  be  centered  upon  making  all 
the  various  divisions  as  profitable  as 
Chevrolet,  Buick  and  Cadillac  have  been. 
There  is  a  possibility  that  the  company 
may  abandon  some  of  its  activities  not 
related  to  the  automotive  industry.  It  is 
understood  the  directors  are  not  enthusi- 
astic about  retaining  the  big  new  Durant 
building  in  Detroit  and  they  probably 
would  not  hesitate  to  sell  it  if  an  oppor- 
tunity offered. 


Cotta  Offers  Settlement 

at  25  Cents  on  Dollar 

ROCKFORD,  ILL.,  Jan.  17— Creditors 
of  the  Cotta  Transmission  Co.,  now  in 
bankruptcy,  have  received  a  proposition 
from  a  syndicate  composed  of  Rockford 
business  men,  to  settle  all  claims  upon 
the  basis  of  25  cents  upon  the  dollar  and 
the  offer  has  been  taken  under  advise- 
ment. The  plant  is  also  under  consider- 
ation by  a  Chicago  firm  which  proposes 
to  utilize  it  for  the  manufacture  of  a  new 
type  of  kerosene  motor  for  tractors.  If 
the  creditors  decide  to  accept  the  offer, 
it  is  likely  that  a  deal  will  be  arranged 
with  the  Chicago  concern  and  the  plant 
reopened  for  the  manufacture  of  both 
engines  and  transmissions. 

ROTH  DENIES  EMBEZZLEMENT 
SANDUSKY,  OHIO,  Jan.  17— C.  H. 
Roth,  former  secretary  of  the  Erie  Tire 
&  Rubber  Co.,  indicted  on  charges  of  em- 
bezzlement, has  retained  attorneys  and 
proposes  to  fight  the  case  to  the  end. 
He  pleaded  not  guilty  when  arrainged 
and  is  now  at  liberty  under  bonds  of 
$40,000.  P.  F.  Wills,  president  of  the 
company,  has  also  been  indicted. 


Bankers  Take  Over 
Control  of  McGraw 

Losses  Due  to  Recent  Market  Con- 
ditions Cause  Action — Choose 
New  Directors 

CLEVELAND,  Jan.  17— The  Maynard 
H.  Murch  Co.,  investment  bankers  of  this 
city,  has  taken  control  of  the  McGraw 
Tire  &  Rubber  Co.  to  protect  the  holders 
of  preferred  stock  of  the  company.  This 
action  was  taken  pursuant  to  a  right 
reserved  when  the  Murch  company 
bought  a  $2,500,000  preferred  stock  issue 
of  the  company  in  August,  1919. 

At  the  offices  of  Mr.  Murch  it  was 
stated  that  the  rubber  company  suffered 
severe  losses  from  two  sources  as  fol- 
lows: First,  in  operation  through  the 
reduction  in  tire  prices  that  followed  a 
slump  in  buying;  second,  through  the 
shrinkage  in  value  in  the  readjustment 
period  of  quantities  of  fabric  and  crude 
rubber,  which  were  bought  in  too  large 
quantities  on  a  peak  market.  The  Murch 
company  on  taking  hold  of  the  company 
directed  that  the  inventory  be  written 
down  to  the  present  market  prices  for 
all  assets  on  hand  and  that  all  losses 
through  contracts  that  the  rubber  com- 
pany had  with  firms  throughout  the  coun- 
try be  charged  off. 

In  making  these  reductions  the  Mc- 
Graw Tire  &  Rubber  Co.  took  a  loss  of 
#2,500,000.  Most  of  the  loss  came  about 
through  marking  down  to  present  prices 
the  fabric  and  crude  rubber  that  had  been 
bought  when  the  market  was  soaring.  A 
statement  prepared  by  accountants 
showed  that  after  taking  the  drastic  ac- 
tion ordered  by  the  Murch  company,  the 
rubber  corporation  had  $2,800,000  of 
quick  assets  to  its  credit,  while  the  debts 
amount  to  $1,700,000.  In  addition  there 
is  a  plant  account  of  $1,500,000. 
Management  Unsatisfactory 

The  Murch  company,  as  guarantor  of 
the  preferred  stock,  has  not  been  satis- 
fied with  the  management  of  the  com- 
pany for  some  time,  and  it  took  the  action 
indicated  in  order  not  only  to  protect  the 
preferred  stockholders,  but  to  prevent 
affairs  getting  into  a  worse  condition. 
Eight  of  the  eleven  directors  of  the  com- 
pany now  are  men  selected  by  the  Murch 
company.  They  are  Maynard  H.  Murch, 
president  of  the  Murch  company;  Walter 
S  Quinlan,  vice-president  of  the  Murch 
company;  George  E.  Randall,  president 
of  the  Foote-Burt  company;  William  H. 
Marlatt,  Cleveland  lawyer;  R.  V.  Mitch- 
ell, of  the  United  Securities  Co.,  Canton; 
A.  H.  Coffin  of  Counselman  &  Co.,  Chi- 
cago investment  bankers;  M.  S.  Bethel, 
of  the  Murch  company,  and  Martin 
Gillan  of  New  York,  who  represents  New 
York  City  interests. 

John  Morgan  was  elected  president  of 
the  rubber  company;  Quinlan,  vice-presi- 
dent; Marlatt,  secretary  and  treasurer. 
The  chairman  of  the  Board  of  Directors 
will  be  elected  within  three  weeks  and 
within  the  next  month  other  announce- 
ments will  be  made  about  the  personnel 
(Continued  on  page  145) 
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Highest  Court  Holds 
Seizures  Authorized 

Innocence    of     Owners    Not    In- 
volved in  Volstead  Violations 
— Can  Extend  Riding 


WASHINGTON,  Jan.  17— Seizures  of 
automobiles  or  any  conveyances  in  which 
liquors  are  being  carried  contrary  to 
law,  were  held  authorized  by  the  Su- 
preme Court  here  to-day  whether  or  not 
the  owner  of  the  conveyance  has  been 
found  innocent  of  contravening  the  law. 

The  decision  was  rendered  in  an  appeal 
from  a  Georgia  court  decision.  An  auto- 
mobile loaned  by  J.  W.  Goldsmith  to  a 
friend  was  seized  by  Federal  officers 
when  found  carrying  intoxicants.  The 
court  held  that  when  he  entrusted  his 
property  to  another  he  assumed  the  risk 
of  loss  from  whatever  cause  it  might 
occur. 

Justice  McKenna,  who  read  the  opinion 
of  the  court,  went  back  to  the  Mosaic 
statutes  for  initial  justification  of  the 
Government's  contention,  quoting  from 
the  ancient  tablets  that  "if  an  ox  gore 
a  man  that  he  die,  the  ox  shall  be  stoned 
and  his  flesh  not  eaten." 

Counsel  for  Goldsmith  had  contended 
that  affirmation  of  the  decision  of  the 
lower  court  might  mean  that  a  Pullman 
sleeper  might  be  seized  if  a  passenger 
carried  a  quart  of  liquor  on  board,  or  an 
ocean  liner  forfeited  to  the  Government, 
if,  unknown  to  those  in  charge,  a  case 
of  liquor  was  transported  in  the  hold. 

"Whether  these  indicated  possibilities 
under  the  law  are  justified,  we  are  not 
called  upon  to  consider,"  Justice  Mc- 
Kenna said.  "And  we  also  reserve 
opinion  as  to  whether  the  section  can  be 
extended  to  property  stolen  or  otherwise 
taken  from  an  owner  without  his  con- 
sent." 


Excessive  Insurance 


Hurts  Foreign  Trade 

NEW  YORK,  Jan.  18— The  Foreign 
Trade  Committee  of  the  National  Auto- 
mobile Chamber  of  Commerce,  has  re- 
ceived complaints  from  members  that 
marine  underwriters  had  increased  in 
some  cases  200  to  300  per  cent  rates  on 
so-called  floater  policies  covering  ship- 
ments from  factory  to  foreign  destina- 
tion. The  only  explanation  is  that  losses 
have  been  incurred,  pointing  particularly 
to  damage  by  exceptionally  long  exposure 
to  the  weather  during  the  freight  con- 
gestion on  the  railroads  in  the  past  year 
or  two. 

Manufacturers  feel  that  this  risk  is 
quite  eliminated  now  that  normal  move- 
ment of  freight  may  be  expected.  It  was 
pointed  out  also  that  the  underwriters 
distinguish  only  between  the  type  of  ship 
and  the  destination  in  fixing  their  rates, 
giving  no  consideration,  however,  to  the 
highly  important  feature  of  boxing. 
Manufacturers  who  have  developed  and 
use  a  good  strong  package  feel  that  they 
8'«    being    penalized    on    this    insurance 
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matter  for  damages  occurring  on  inferior 
packages. 

Many  suggestions  were  made  looking 
for  relief  from  the  increased  insurance 
rates,  among  them  the  possibility  of  co- 
operative or  mutual  insurance  among 
automobile  manufacturers,  whose  foreign 
shipments  of  cars  and  trucks  last  year 
totalled  $200,000,000.  It  was  felt  that 
the  higher  rates  are  particularly  unfor- 
tunate at  this  time  when  foreign  ex- 
change and  other  conditions  are  tending 
to  restrict  rather  than  assist  exports. 

This  whole  question,  together  with  pre- 
vailing practices  of  booking  and  for- 
warding shipments  was  referred  to  a 
sub-committee  for  further  investigation. 

Cab  Company  to  Make 

New  Ambassador  Car 

CHICAGO,  Jan.  15 — Passenger  cars 
and  light  trucks  will  be  manufactured 
in  quantities  immediately  by  the  Yellow 
Cab  Manufacturing  Co.  of  this  city,  ac- 
cording to  an  announcement  of  the 
president,  John  Hertz.  The  company  foi 
several  years  has  concentrated  its  efforts 
on  turning  out  2000  cabs  yearly  for  use 
in  taxicab  service  in  this  and  other 
cities. 

One  of  the  passenger  cars  will  be 
known  as  the  "Ambassador"  and  will  be 
built  in  touring,  closed,  sports  and  im- 
perial sedan  models  of  2,  4  and  7-pas- 
senger  sizes.  Greater  production,  how- 
ever, will  be  on  a  4-cylinder  car,  of 
moderate  price,  worked  out  on  the 
"Yellow  Cab"  chassis.  This  line  will 
consist  of  a  4-passenger  coupe,  sedan, 
touring  car  and  roadster. 

The  trucks  will  include  a  1-ton  speed 
wagon   and  a  1%   ton  speed  truck. 

The  cars  will  be  exhibited  at  the  Chi- 
cago automobile  show  for  the  first  time. 
The  "Ambassador"  will  be  on  display 
at  the  New  Drake  Hotel  and  at  the 
-show  rooms  of  the  distributers,  Esch 
and  Hammond,  this  city. 

Manufacture  of  the  cars  and  trucks 
will  be  made  in  the  new  factory  of  the 
company  at  Menard  and  Dickens  streets 
and  will  mean  an  investment  of  several 
million  dollars,  according  to  Hertz. 


COST  ASSOCIATION  TO  MEET 
NEW  YORK,  Jan.  17— The  Industrial 
Cost  Association  whose  principal  office  is 
in  Pittsburgh,  will  hold  a  meeting  in  th? 
rooms  of  the  American  Society  of  Me- 
chanical Engineers,  29  West  Thirty-ninth 
Street  at  8  P.M.,  Jan.  20,  to  organize  a 
New  York  section.  Several  of  the  na- 
tional officers  and  directors  of  the  Asso- 
ciation will  be  present  to  tell  of  this 
movement.  Judge  Gary  of  the  U.  S. 
irp.  has  been  asked  to  speak. 


2000  SHERIDAN'S  ORDERED 

NEW  YORK,  Jan.  17— D  A.  Burke, 
president  of  the  Sheridan  Motor  Car  Co., 
a  subsidiary  of  General  Motors,  an- 
nounces that  dealer  connection <  have 
been  es*ablished  in  the  principal  cities 
from  coast  to  coast  and  that  dealers 
already  have  filed  orders  for  more  than 
2000  cars.  The  8-cylinder  job  probably 
will   get  on   the   market  this  month. 
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Hartford  to  Sue 

on  Starter  Patents 

Car    Manufacturers    and    Starter 

Makers    Believed   Liable   by 

Counsel — Test  Suit  Ready 

NEW  YORK,  Jan.  18— The  possibility 
of  a  long  list  of  suits  against  manu- 
facturers of  motor  vehicles  equipped 
with  self-starters,  and  self-starter  manu- 
facturers for  infringement  of  patent 
rights,  has  been  opened  with  the  award 
of  four  patents  for  self-starting  sys- 
tems to  E.  V.  Hartford,  president  of  E. 
V.  Hartford,  Inc.,  manufacturer  of  equip- 
ment, with  a  plant  in  Jersey  City.  A 
test  suit  will  be  started  this  week  against 
a  manufacturer  of  a  standard  automobile 
by  Dunn,  Goodlett,  Massie  &  Scott, 
counsel  for  the  patentee.  Both  the  name 
of  the  manufacturer  and  the  place  of 
suit  were  withheld  for  the  time  being. 

In  the  belief  of  counsel,  every  two 
unit  system  now  on  the  market  and  in 
use  in  automobiles  is  an  infringement 
on  the  Hartford  patents  in  some  par- 
ticular. Notice  of  the  Hartford  award 
has  been  mailed  this  week  to  230  car 
manufacturers  throughout  the  country, 
as  well  as  to  every  firm  making  self- 
starting  systems. 

According  to  counsel,  the  four  Hart- 
ford patents  as  granted  by  the  United 
States  Patent  Office  on  Jan.  4,  this  year, 
cover  sixty-seven  claims.  In  almost 
every  instance  these  are  on  two-unit 
systems,  though  one  or  two  claims 
are  on  one-unit.  Applications  for  the 
patents  were  filed  by  Hartford  at  dif- 
ferent times  between  the  years  1910  to 
1913.  Reasons  for  delay  in  granting  the 
patents  are  ascribed  by  counsel  to  the 
constant  litigation  instituted  by  others 
who  had  worked   out   similar  apparatus. 

Brown  Motors  Settlement 

Sought  by  Stockholders 

MOLINE,  ILL.,  Jan.  18— Pending  the 
outcome  of  court  litigation,  it  was  voted 
to  postpone  the  annual  meeting  of  the 
stockholders  of  the  Brown  Motor  Co.  for 
thirty  days.  The  litigation  now  before 
the  courts  involves  the  relationship  of 
President  Walter  F.  Brown  to  the  stock- 
holders. The  postponement  of  the  meet- 
ing was  agreed  to  by  the  executive. 
Preliminary  to  the  annual  meeting,  an 
effort  will  be  made  to  arrange  a  settle- 
ment. President  Brown  has  intimated 
that  he  would  be  willing  to  accept  $15,000 
for  his  interests  in  the  concern  in  lieu  of 
the  proposed  dissolution.  An  informal 
counter  offer  of  $5,000  was  proffered 
subject  to  the  approval  of  the  stockhold- 
ers. It  is  possible  that  concessions  will 
permit  an  amicable  adjustment  of  the 
controversy.  President  Brown  invented 
an  internal  combustion  engine  for  motor 
vehicles  and  the  company  was  organized 
to  manufacture  the  invention  in  quanti- 
ties. When  the  postponed  meeting  is 
called  for  Feb.  10,  it  is  expected  that  the 
settlement  will  be  reached. 
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M.  A.  M.  A.  Directors 

Name  New  Officers 

E.  H.   Broadwell  Succeeds  C.   E. 

Thompson  as  President — Two 

Changes  on  Board 

NEW  YORK,  Jan.  17 — Directors  of 
the  Motor  and  Accessory  Manufacturers 
Association  at  an  organization  meeting 
following  the  annual  session  of  the  mem- 
bers elected  E.  H.  Broadwell,  vice-presi- 
dent of  the  Fisk  Rubber  Co.,  as  presi- 
dent to  succeed  Chai-les  E.  Thompson, 
president  of  the  Steel  Products  Co.,  who 
had  served  two  terms. 

Other  officers  elected  were:  First  vice- 
president,  W.  O.  Rutherford,  vice-presi- 
dent of  the  B.  F.  Goodrich  Co.,  second 
vice-president,  A.  W.  Copland,  president 
of  the  Detroit  Gear  &  Machine  Co.,  third 
vice-president,  H.  L.  Horning,  secretary 
and  general  manager  of  the  Waukesha 
Motor  Co.;  treasurer,  L.  M.  Wainwright, 
president  of  the  Diamond  Chain  Co.;  sec- 
retary and  assistant  treasurer,  G. 
Brewer  Griffin;  general  manager,  M.  L. 
Hemimvay. 

Two  new  directors  were  elected  to  the 
board  to  take  the  places  of  Christian 
Girl  and  E.  W.  Beach.  They  were  F.  C. 
Glover,  vice-president  and  general  man- 
ager of  the  Timken  Detroit  Axle  Co..  and 
H.  L.  Horning.  Other  directors  besides 
these  two  and  the  officers  are :  C.  E. 
Thompson,  retiring  president;  J.  M.  Mc- 
Comb,  vice-president  of  the  Crucible 
Steel  Co.;  G.  W.  Yeoman,  treasurer  of 
the  Continental  Motors  Corp.;  C.  H.  L. 
Flinterman,  vice-president  of  the  Detroit 
Pressed  Steel  Co.,  and  E.  P.  Hammond, 
president  of  the  Gemmer  Manufacturing 
Co. 

The  annual  gathering  of  the  associa- 
tion this  year  was  one  of  the  most  suc- 
cessful ever  held  and  a  large  number  of 
new  members  were  elected.  It  has  been 
demonstrated  that  the  legal  and  credit 
departments  are  of  special  value  to  mem- 
bers and  this  work  is  steadily  increasing 
in  importance.  The  work  of  Sidney  S. 
Meyers,  the  general  counsel,  has  ex- 
panded to  such  an  extent  in  the  past 
few  months  that  it  has  been  found  neces- 
sary to  add  materially  to  his  staff  of 
assistants.  The  efforts  of  the  credit  de- 
partment are  along  constructive  lines 
and  every  effort  is  being  made  to  save 
companies  which  are  solvent  but  hard 
pressed  for  ready  cash. 

The  parts  and  accessory  makers  were 
much  gratified  by  the  results  of  the  New 
York  show  and  are  as  confident  as  the 
vehicle  manufacturers  that  the  tide  has 
turned  and  that  business  will  improve 
from  now  on,  although  the  upward  trend 
will  be  gradual.  It  is  significant  that 
the  relations  between  car  and  parts 
manufacturers  are  becoming  more  cordial. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

annual  meeting  of  the  board  of  directors 
held  Jan.  11  in  Atlanta.  C.  E.  Gregory 
was  re-elected  secretary  and  treasurer, 
and  G.  C.  Whittaker,  Southern  repre- 
sentative of  the  Truscon  Steel  Co.,  was 
elected  vice-president.  The  number  of 
directors  was  increased  to  eight,  the 
new  members  of  the  board  being  W.  R. 
Massengale  and  J.  S.  Hollins,  both  of 
Atlanta;  H.  W.  Crouch,  of  Johnston, 
S.  C;  P.  A.  Redmond,  of  Aragon,  Ga. 
The  directors  re-elected  are  Joseph  A. 
Blount,  F.  A.  Seegar,  Neal  Meier,  all  of 
Atlanta,  and  R.  J.  Aycock,  of  Pinewood, 
S.  C. 
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Harvester  Postpones 

Fort  Wayne  Plant  Work 

FORT  WAYNE*,  INT).,  Jan.  17— All 
further  work  on  the  construction  of  the 
big  new  motor  truck  plant  which  is  to 
be  erected  here  by  the  International 
Harvester  Co.  has  been  suspended  for 
two  or  three  months  according  to  local 
officials  of  the  company.  This  action 
was  taken  following  a  visit  to  Fort 
Wayne  by  Cyrus  W.  McCormick,  Jr., 
works  manager  for  the  concern. 

Unfavorable  ^business  conditions  over 
the  country  is  given  by  Harvester  com- 
pany officials  as  the  reason.  However, 
assurance  is  given  that  just  as  soon  as 
business  conditions  have  improved  the 
work  started  here  will  be  taken  up  again 
and  will  be  continued  without  further 
interruption.  According  to  the  officials 
it  is  not  thought  that  it  will  be  neces- 
sary to  suspend  operations  for  more 
than   two   or   three   months. 

A  great  quantitv  of  material  for  the 
plant  is  now  on  the  grounds.  A  large 
part  of  the  work  on  the  belt  line  rail- 
road which  will  conne"t  the  plant  with 
the  local  railroads  has  been  finished. 


Receiver  Appointed 

for  Superior  Truck 

ATLANTA,  Jan.  17— An  involuntary 
petition  in  bankruptcy  has  been  declared 
against  the  Superior  Motor  Truck  Co.. 
manufacturers  of  the  Superior  Truck, 
and  Federal  Judge  Samuel  H.  Sibley  has 
named  Walter  P.  Andrews  as  receiver 
pending  the  outcome  of  the  bankruptcy 
proceedings.  The  petition  followed  a 
verdict  rendered  against  the  truck  cor- 
poration in  the  Federal  court  here  Jan. 
12.  in  favor  of  the  Beaver  Mfg  Co..  for 
$2879.  The  netition  was  instituted  by 
Hubbard  Brothers,  and  the  Shearer  Ma- 
rhme  Co.,  Atlanta,  and  the  L.  C.  Case 
<^o.,  Boston.  The  truck  company  is  al- 
leged to  owe  larce  sums  to  various  credi- 
tors and  to  be  insolvent. 


OLIVER    HIM    OFFICERS    NAMED 

ATLANTA  .Ian.  17— Elmer  Oliver 
was  re-elected  president  of  the  Oliver 
Rim  Co.,  manufacturers  of  a  new  double 
jointed   rim  for  automobiles,  at  the  first 


VICTOR    ON    300    DAILY    BASIS 

SPRINGFIELD.  OHIO.  Jan.  17— Presi- 
dent H.  H.  Durr,  of  the  Victor  Rubber 
Co.,  declared  today  that  the  plant  has 
been  placed  on  a  schedule  of  300  tires 
daily,  that  this  number  will  be  in 
gradually  and  that  1  10  men  are  at  work. 
"Th°  situation  is  clearing,"  said  be.  "I 
pxpect  rapid  resumption  of  business." 
'I'h"  roninanv  plans  an  extensive  adver- 
campaign. 


Sales  Restriction 

Charged  to  Jobbers 

Canadian  Tariff  Board  Asked  by 

Dealer  to  Dissolve  Alleged 

Combination 

OTTAWA,  ONT.,  Jan.  15— At  the 
tariff  inquiry  just  held  here,  R.  L.  Phil- 
lips of  Phillips  &  Pringle,  Fredericton, 
N.  B.,  charged  that  business  in  automo- 
bile accessories  was  being  unduly  re- 
stricted in  Canada.  He  claimed  that  this 
was  due  to  the  organization  of  jobbers 
once  known  as  the  Canadian  branch  of 
the  National  Association  of  Automobile 
Accessory  Jobbers,  but  now  known  as 
the   Automotive   Equipment  Association. 

He  asked  that  consideration  should 
be  given  to  the  question  of  taking  action 
under  the  Criminal  Code  or  under  the 
Combines  Act  to  dissolve  this  "trust." 
He  requested  that  the  products  of  houses 
manufacturing  automobile  accessories, 
and  who  had  little  or  no  competition  in 
Canada,  and  the  sale  of  whose  goods  was 
practically  confined  to  members  of 
the  Automotive  Equipment  Association, 
should  be  placed  on  the  free  list. 

He  requested,  further,  that  legislation 
be  passed  next  session  to  provide  that  a 
judge  of  the  Supreme  Court  in  any  prov- 
ince, or  other  suitable  person,  might  be 
empowered  to  investigate  charges  that 
the  distribution  of  Canadian  manufac- 
tured goods  was  being  unduly  restricted. 

Vermont  to  Develop 

Airway  Possibilities 

MONTPELIER,  VT.,  Jan.  15— The 
early  establishment  of  landing  fields  in 
Vermont  to  keep  pace  with  the  progress 
of  aerial  transportation  was  urged  as  a 
means  of  developing  the  state's  re- 
sources, in  the  inaugural  address  of 
Gov.  James  Hartness. 

He  pointed  out  that  in  each  previous 
stage  of  transportation  development, 
Vermont  had  been  handicapped  by  its 
lack  of  navigable  rivers  and  the  rugged- 
ness  of  its  surface  which  made  railroad- 
ing difficult  and  costly,  but  that  by  tak- 
ing timely  action  the  state  could  be  on 
even  terms  with  others  in  air  transporta- 
tion. 

"Our  cost  of  road  construction  and 
our  ever  increasing  cost  of  maintenance 
will  more  and  more  force  us  to  use  the 
airway  which  is  all  ready  for  use  and 
costs  nothing  for  maintenance,"  he  said. 
"The  future  growth  of  towns  will  depend 
in  a  large  measure  upon  the  alertness  in 
making  provision  for  safe  landings  for 
aircraft.  The  landing  fields  are  prac- 
tically air  ports 

"By  the  establishment  of  facilities  of 
this  kind  our  flying  service  will  begin 
without  further  expense.  I  recommend 
an  investigation  of  the  needs  of  amending 
present  statutes  or  enacting  new  stat- 
utes for  facilitating  the  acquisition  of 
landing  sites  by  towns  or  under  proper 
state  or  town  control  of  private  ini- 
tiative." 
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Cincinnati  Prices 

Firm  for  Present 

Lower  Wage  Rates  Prevailing  as 

Industry  Resumes — Look  for 

Good  Business 

CINCINNATI,  Jan.  17— Optimism  has 
the  right  of  way  among  the  automobile 
and  truck  manufacturers  around  Cincin- 
nati. Without  exception  they  all  are 
preparing  for  an  increased  demand. 
Labor  trouble  is  believed  to  be  a  thing 
of  the  past  and  the  men  are  showing  a 
very  different  attitude  toward  their  jobs 
than  they  did  last  year.  In  none  of  the 
plants  has  there  been  any  general  re- 
duction of  wages,  but  in  some  of  them 
where  men  who  were  laid  off  during  the 
slack  times  are  being  re-employed,  they 
are  being  cut  20  to  25  per  cent  in  wages. 
M.  Schacht,  of  the  Schacht  Motor  Track 
Co.,  said  they  are  besieged  by  men  look- 
ing for  work  who  are  willing  to  take 
the  cut  made,  or  an  even  greater  one  if 
necessary,  to  get  employment.  He  em- 
phatically states,  however,  that  any  re- 
duction of  wages  cannot  affect  the  price 
of  trucks  for  the  present,  for  there  has 
been  no  great  decline  of  materials. 

The  United  States  Motor  Truck  Co. 
has  made  no  reduction  in  wages  and 
contemplates  making  none  for  the  pres- 
ent, according  to  General  Manager  F.  J. 
Alvin.  Only  efficient  men  now  are  em- 
ployed in  that  plant  and  men  must  prod- 
uce if  they  expect  to  hold  their  jobs. 
Alvin  does  not  believe  there  is  any  possi- 
bility of  reducing  the  price  on  trucks  for 
some  time  under  present  costs  of  material 
and  production. 

The  Sayers  &  Scovill  Co.  is  operating 
with  about  85  per  cent  of  its  normal 
force.  They  have  not  laid  off  any  men, 
but  as  men  left  they  did  not  fill  their 
places.  They  have  not  made  any  re- 
duction in  wages  and  are  not  contemplat- 
ing any  for  the  present.  The  plant 
operates  on  the  piece-work  basis. 

The  Armleder  Truck  Co.  is  operating 
all  departments,  but  with  a  reduced 
force.  No  reduction  in  wages  has  been 
made,  but  just  what  will  be  done  when 
the  plant  resumes  full  operations  has 
not  been  decided  upon.  Manager  Wood- 
ruff of  the  sales  department  said  he  could 
not  see  how  it  would  be  possible  to  make 
any  reduction  in  the  price  of  trucks  for 
some  time. 

Armleder  is  preparing  to  send  a  man 
to  Europe,  where  the  prospects  for  a 
revival  of  export  trade  are  said  to  be 
growing  brighter.  He  will  go  to  Eng- 
land, France,  Scandinavia,  Holland,  and 
will  also  look  into  the  possibilities  of 
India.  The  company  is  planning  a  big 
campaign  for  business  in  Cuba  and  pre- 
paring to   go   after  business   in    Me 


AERONAUTICS  RECORD 
STEADY  DEVELOPMENT 

NEW  YORK,  Jan.  15— Notwith- 
standing many  handicaps  such  as 
lack  of  aerial  laws,  landing  fields 
and  a  strong  government  policy, 
there  was  a  steady  development  in 
aeronautics  in  this  country  last 
year.  Among  the  more  important 
events  were: 

Flight  to  Nome,  Alaska  and  return, 
from  Mineola.  a  distance  of  9,000  miles 
in  112  hrs.  flying  time  by  four  Gallaudet 
remodeled  DH.-4-B  planes  piloted 
by  officers  of  the  army  air  service. 

The  air  mail  operating  between  New 
York  and  Washington.  New  York, 
Chicago,  Cleveland,  Omaha,  Salt  Lake 
City  and  San  Francisco  transported 
approximately  100,000,000  letters  at 
ordinary   rates. 

Aerial  survey  of  the  Panama  Canal 
Zone  made  by  the   Navy. 

Coast  line  of  Haiti  mapped  by  the 
Geological  Society  co-operating  with 
the   Marine  Corps. 

World's  record  altitude  of  33.000  ft. 
established  by  Major  R.  W.  Schroeder 
in  an  American  designed  and  built 
Packard-LePere   bi-plane. - 

Andes  Mountains  crossed  by  Donald 
Hudson  in  a  Curtiss  "Wasp"  at  an 
altitude  of  30,000  ft.  above  sea  level. 

Flight  by  a  Junker  monoplane  from 
Omaha,  Neb.,  to  Lancaster,  Pa.,  with- 
out stop. 

Production  by  the  Wright  Aeronauti- 
cal Corp.  of  a  cannon  motor  discharg. 
ing  1'2  lb.  shells  from  the  propeller 
shaft  of  an  airplane  in  flight. 


RANGES   TRACTOR    ADVANCED 

HOUSTON,     TEXAS,     Jan.     L5    The 
selling    price    of    the    Ranger 

cultivator  manufactured  by  the 

Ufg.   Assn.,  was  advanced   today 
1250    to    $1375.      This    pi 

eludes    cultivator    gangs. 


Kentucky  Tire  Receiver 

Asked  in  Second  Suit 

LOUISVILLE,  Jan.  17  — Ink  was 
hardly  dry  on  an  order  dismissing  an 
action  for  a  receiver  for  the  Kentucky 
Tire  &  Rubber  Co.  in  the  Circuit  Court 
yesterday  when  another  similar  action 
was  filed,  and  it  will  be  necessary  for 
the  officials  to  make  another  defense. 

1 1  was  alleged  in  the  petition  that  the 
officers  of  the  company  failed  to  begin 
operation  of  a  factory  in  Louisville  by 
Jan.  I  for  the  manufacture  of  automo- 
bile tires,  and  that  the  assets  of  the 
ompany  were  being  dissipated  by  the 
payment   of  exorbitant  salaries. 

In  dismissing  the  proceeding  yester- 
day it  was  stated  that  the  officers  of  the 
ompany  waived  any  claim  they  might 
have  had  for  damages  against  the  peti- 
:  inners  on  account  of  the  proceed  ng 
d     parties     to    the     two    suits 

an  II.  P.  Dedriksen.  president;  W.  R. 
White,  vice  president,  and  J.  E.  and 
().  R.  Peterman  and  A.  I).  Hite. 

C  IMP  GRANT  SCHOOL  STARTS 

ROCKFORD,  II. I...  Jan.  17— Equipped 
at    a   cosl   of   $2,000,000,   tin-   automotive 
chool  ai   Camp  Granl    i-  now   in  opera- 
tion with  an  enrollment  of  400  students 
in  the  eight  departments,  each  witli   its 
perta    and    equipment.      Captain 
John    C,    Daly    heads    this    army    school, 
I  by  Lieut.  Roderick  A.  Stamey. 
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Cleveland  Retains 

Men  at  Old  Rates 

Reductions   Made    in    Only    Indi- 
vidual Instances — No  Surplus 
of  Skilled  Men 

CLEVELAND,  Jan.  17  —  Cleveland 
automobile  manufacturers  are  not  taking 
advantage  of  present  economic  conditions 
to  arbitrarily  force  down  wages  faster 
than  the  cost  of  living  declines.  Manu- 
facturers agree  that  the  present  is  an 
opportune  time  to  build  up  a  morale  in 
their  factory  organizations  for  the 
future  when  business  regains  a  normal 
condition.  They  agree  that  the  morale 
can  be  built  up  by  not  taking  un  unfair 
advantage  of  labor  at  this  time. 

Some  factories  in  Cleveland  have  re- 
duced wages  slightly,  from  scales  that 
were  imposed  on  automobile  makers  by 
abnormal  conditions.  Spring  prices  have 
not  been  made,  and  at  this  time  no  one 
could  say  what  would  be  done  in  this 
respect  as  a  result  of  labor  conditions. 
There  is  not  a  surplus  of  skilled  automo- 
bile mechanics  here,  although  there  is  a 
surplus  of  semi-skilled  men. 

At  the  White  Motor  Co.  the  number 
of  employees  for  January,  1921,  is  6218, 
while  a  year  ago  the  number  was  5826. 
On  Dec.  1  the  men  at  this  plant  were 
notified  that  beginning  Jan.  1  they  would 
work  five  days  a  week.  They  had  been 
working  49  hours  a  week;  under  the  new 
schedule  they  work  45.  The  night  force, 
which  had  been  working  50  hours  a  week, 
and  paid  for  75  hours,  was  notified  that 
in  January  they  would  work  four  nights 
one  week,  five  nights  the  next  week,  and 
that  they  would  work  10  hours  a  night 
and  be  paid  for  15  hours.  The  men 
were  notified  Jan.  1  that  on  Feb.  1  they 
would  work  eight  hours  a  day  for  four 
days  each  week,  or  32  hours  a  week,  and 
this  proposal,  as  well  as  the  first  one,  was 
gracefully  accepted  by  the  men.  There 
has  been  no  reduction  in  wages  at  this 
plant. 

The  Chandler  Motor  Car  Co.  is  main- 
taining 70  per  cent  of  its  working  force 
five  days  a  week.  This  is  an  increase 
of  one-half  day  a  week  over  December. 
There  is  no  surplus  of  skilled  help  at 
this  plant. 

Winton  Reduces  Some  Wages 

A  i  the  Winton  plant  they  report  there 
is  no  surplus  of  automobile  mechanics, 
but  that  there  is  a  great  surplus  of 
semi-skilled  men.  Some  of  the  employees 
who  have  been  retained  at  the  Winton 
plant  received  reductions  in  wages  rang- 
ing from  15  to  20  per  cent. 

At  the  Templar  factory  all  employei  - 
have  received  a  20  per  cent  reduction, 
and  in  view  of  the  economic  conditions 
the  reduction  was  accepted  gracefully. 
\t  the  Grant  Motor  Car  Co.  there 
has  been  no  reduction  in  the  pay  of  old 
employees  with  the  exception  that  the 
10  per  cent  bonus  has  been  taken  off. 
All  new  men  hired  are  taken  on  at  10 
per  cent  less  than  the  rates  paid  the 
old  employees  of  (he  company. 
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$637,500,000  in  Fund 
For  1921  Road  Work 

Total     Available     for     Highways 

in  48  States  Doubles  Panama 

Canal  Cost 

NEW  YORK,  Jan.  17— For  public 
highways— $637,500,000. 

This  is  the  staggering  total  available 
in  the  48  States  of  the  Union  for  ex- 
penditure this  year  on  road  construc- 
tion. The  total  includes  Federal,  State 
and  county  appropriations.  This  amount 
is  nearly  50  per  cent  more  than  was 
spent  in  ten  years  in  building  the 
Panama  Canal  and  nearly  six  times  as 
much  as  New  York  State  spent  on  its 
great  barge  canal. 

The  amount  is  the  largest  ever  made 
available  in  any  one  year  for  road  build- 
ing, and  it  is  believed  that  with  ma- 
terials lower  in  price,  labor  plentiful  and 
transportation  normal,  the  mileage  of 
construction  will  surpass  any  previous 
mark.  A  quarter  of  the  total  comes  out 
of  the  Federal  aid  fund,  and  this  source 
of  supply  will  be  exhausted  by  the  be- 
ginning of  1922  unless  additional  funds 
are  provided  by  Congress,  which  is  not 
likely  at  this  session  which  has  "econo- 
my" as  its  slogan. 

With  such  an  enormous  amount  to  be 
used  in  road  building,  the  various  agen- 
cies interested  in  improvement  of  high- 
ways are  actively  concerned  in  having 
it  expended  wisely  and  economically. 
The  main  purpose  is  to  have  the  roads 
built  where  they  will  do  the  most  good 
and  carry  the  most  traffic.  The  subject 
of  substantial  and  economical  construc- 
tion is  next  in  importance.  One  of  the 
important  factors  in  lower  costs  is 
found  in  the  fact  that  labor  is  not  only 
plentiful  but  cheap.  Common  labor  for 
road  building  is  available  in  some  of  the 
Southern  States  at  $1.50  a  day. 
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Diego,  whose  name  has  not  been  an- 
nounced, will  reverse  this  schedule,  mak- 
ing the  flight  on  the  same   day. 

It  is  believed  that  this  flight  will  pro- 
duce records  of  performance  which  will 
be  of  extreme  interest  in  the  further- 
ance of  both  commercial  and  military 
aeronautics  and  will  be  the  first  in  his- 
tory in  which  the  United  States  has  been 
completely  traversed  in  so  short  a  period 
of   time. 


Army  Planes  to  Fly 

Cross  Country  in  Day 

WASHINGTON,  Jan.  17— The  Chief 
of  Air  Service,  United  States  Army, 
officially  announced  that  on  Feb.  22,  1921, 
an  attempt  will  be  made  to  cross  the 
United  States  by  airplane  within  a  period 
of  24  hours. 

The  route  chosen  extends  between 
Florida  and  Southern  California.  The 
starting  point  in  Florida  will  be  Pablo 
Beach,  Jacksonville,  and  the  starting 
point  in  Southern  California  will  be  San 
Diego.  The  former  point  is  within  the 
8th  Corps  Area  and  the  latter  point  is 
within  the  9th  Corps  Area.  The  distance 
flown  will  be  2079  miles.  There  will  be 
two  participants  in  this  flight.  Lieut. 
Alexander  Pearson,  Jr.,  will  take  off 
from  Pablo  Beach,  Florida,  making  the 
flight  in  three  hops;  from  Jacksonville, 
Florida  to'  Ellington  Field,  Houston, 
Texas,  804  miles;  from  Ellington  Field 
to  El  Paso.  Texas,  r,60  miles;  from  El 
Paso  to  Rockwell  Field,  San  Diego,  Cal., 
615    miles.       The    participant   from    San 


Trucks  to  Be  Shown 

at  Tractor  Exhibit 

COLUMBUS,  Jan.  15— After  consid- 
ering the  question  for  some  time,  the 
executive  committee  in  charge  of  the 
National  Tractor  Show,  which  will  be 
held  at  Columbus,  Feb.  7  to  12  inclusive, 
has  decided  to  admit  trucks  to  the  ex- 
hibits. This  action  was  taken  at  a  meet- 
ing of  the  executive  committee  in  Chi- 
cago recently  when  the  Columbus  com- 
mittee made  such  a  recommendation. 
Attending  the  meeting  were  W.  J.  Long- 
bon,  chairman  of  the  local  committee 
and  E.  E.  Whaley,  manager  of  the  show. 

The  space  to  be  allotted  to  truck 
manufacturers  will  be  plotted  in  the  near 
future  and  contracts  for  space  will  be 
closed.  This  space  is  somewhat  limited, 
although  very  desirable  and  is  located 
in  the  Coliseum,  which  is  the  central 
building  used  for  the  show.  There  will 
be  space  for  from  30  to  50  trucks. 

This  action  of  the  committee  meets 
with  the  approval  of  many  people  who 
have  urged  that  trucks,  especially  those 
used  for  farm  work  be  admitted  to  the 
show.  It  was  urged  that  since  the  teach- 
ings of  the  show  is  the  motorization  of 
the  farm,  trucks  could  not  be  excluded. 


Army  Develops  Machine 

to  Test  Brake  Linings 

WASHINGTON,  Jan.  17— The  En- 
gineering Section,  Motor  Transport 
Division,  in  connection  with  the  Bureau 
of  Standards,  has  developed  a  machine 
for  testing  brake-lining.  Manufacturers 
of  brake-lining  who  may  be  interested 
are  requested  to  send  ten  feet  of  V±  x 
2-in.  of  their  standard  lining  to  the 
Motor  Transport  representative  at  the 
Bureau  of  Standards.  These  samples 
are  to  be  sent  by  Parcel  Post,  prepaid, 
and  addressed  to  R.  B.  Burton,  Motor 
Transport  Representative,  Room  No.  238, 
Industrial  Building,  Bureau  of  Stand- 
ards, Washington,  D.  C.  Any  communi- 
cations regarding  the  tests  should  be 
addressed  to  the  Motor  Transport  Depot, 
at  Camp  Holabird,  Md. 


RENTZ  SPARK  PLUG  FORMED 

ATLANTA,  Jan.  17— The  Rentz  Spark 
Plug  Co.,  manufacturers,  has  been  or- 
ganized and  incorporated  in  Atlanta 
with  $500,000  capital,  by  W.  C.  Rentz, 
P.  H.  Orr,  Asa  G.  Candler,  Jr.,  John  S. 
Hurt  and  George  D.  Webster.  The  com- 
pany will  establish  a  large  plant  here 
for  the  manufacture  of  the  Rentz  spark 
plug,  invented  by  W.  C.  Rentz. 
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New  York  Road  Plan 
To  Increase  Car  Tax 

Responsibility     for    Maintenance 

Means  Addition  of  $1,000,000 

to  Present  Rates 

NEW  YORK,  Jan.  17— Through  the 
placing  of  responsibility  for  the  main- 
tenance of  New  York  State  highways 
solely  upon  motor  vehicle  owners,  as  ad- 
vocated by  Governor  Miller  and  as  ex- 
pected to  be  approved  by  the  Legislature, 
an  additional  burden  of  at  least  $1,000,000 
in  taxes  will  devolve  upon  owners.  This 
is  the  estimated  difference  between  road 
upkeep  expense  and  the  present  return 
from  motor  vehicle  sources. 

Legislative  sanction  will  be  accorded 
the  plan  outlined  by  Governor  Miller  in 
his  first  message  to  the  lawmakers,  ac- 
cording to  Senator  Charles  J.  Hewitt, 
who  has  been  named  chairman  of  the 
Senate  Finance  Committee. 

"A  slight  increase  in  horsepower  rates 
on  each  passenger  car  will  make  up  the 
required  revenue,"  Senator  Hewitt  said. 
"I  also  believe  that  motor  trucks  should 
bear  their  part  in  the  contemplated  in- 
crease in  proportion  to  that  saddled  upon 
passenger  car  owners.  Trucks  have 
never  borne  their  share  of  the  motor 
vehicle  tax." 

During  1920,  automobile  owners  paid 
about  $9,000,000  to  the  State  for  licenses, 
etc.  One-fourth  of  this  was  turned  back 
to  counties,  as  provided  by  law,  for 
county  road  work.  About  $7,500,000  was 
spent  by  the  State  Highways  Depart- 
ment in  maintenance  work.  Maintenance 
for  the  fiscal  year  had  been  estimated  at 
$15,000,000,  but  this  will  be  reduced  by 
the  Legislature  in  view  of  the  proposed 
method  of  raising  the  fund. 

YOUNGSTOWN   CARRIAGE  SOLD 

YOUNGSTOWN,  Jan.  17— Sale  of  the 
buildings,  land  and  fixtures  of  the 
Youngstown  Carriage  Co.,  to  the  Hen- 
derson-Overland Co.,  has  been  completed. 
The  price  was  about  $300,000.  Posses- 
sion will  be  given  to  the  purchaser 
April  1.  The  Youngstown  Carriage  Co. 
sold  Studebaker  passenger  cars  and 
Federal  trucks.  These  lines  have  not 
been  placed  with  new  representatives. 
The  Henderson-Overland  Co.  is  dis- 
tributer for  the  Willys-Overland  line  of 
passenger  cars,  the  Handley-Knight,  and 
the  Garford  truck.    It  will  continue  these 


PUMP    COMPANY    RESUMES    WORK 

FORT  WAYNE,  IND.,  Jan.  17— Oper- 
ations at  the  Wayne  Oil  Tank  &  Pump 
Co.  were  resumed  today  with  about 
three-fourths  of  all  the  employees  on  . 
duty.  About  150  workers  will  continue 
to  remain  idle  until  repairs  and  moving 
of  machines  at  the  plant  are  completed. 
It  is  expected  that  these  workers  will  be 
given  employment  in  a  short  time.  The 
company  manufactures  tanks  and  stor- 
age systems  for  filling  stations,  etc. 
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Tractor  Show  Topics 
Cover  Many  Points 

Noted  Experts  on  Agriculture  to 

Speak  to  Farmers  at  Columbus 

Exhibit 

COLUMBUS,  Jan.  17— The  most  com- 
prehensive educational  program  ever  ar- 
ranged for  a  large  gathering  of  Amer- 
ican farmers  will  be  the  main  feature 
of  the  coming  National  Tractor  Show, 
which  will  be  held  in  Columbus  Feb.  7  to 
12  inclusive.  Farm  problems  of  every 
kind  and  every  phase  of  tillage  of  the 
soil  will  be  touched  upon  during  the  show 
in  the  educational  program.  Methods  of 
handling,  caring  for  and  repairing  farm 
machinery  will  also  be  touched  upon  at 
the  meetings. 

The  men  selected  to  explain  the  vari- 
ous farm  questions  are  authorities  in 
their  lines.  One  of  the  speakers  will  bfc 
F.  I.  Mann,  of  Gilman,  111.,  a  brother  of 
Congressman  Mann  on  "Soil  Conserva- 
tion," Hammond  Olney  of  St.  Joseph, 
Mo.,  editor  of  "Power  Farming,"  will 
speak  on  "Adapting  the  Farm  and  Farm 
Business  to  Power  Farming." 

"Factors  Which  Determine  the  Type 
and  Size  of  Tractor  to  be  Purchased" 
will  be  explained  by  I.  W.  Dickerson. 
Charles  City,  Iowa,  editor  of  the  Agricul- 
tural Engineer.  "The  Modern  Trend  of 
Tractor  Design,"  is  the  subject  to  be 
treated  by  J.  B.  Davidson  of  the  Iowa 
State  College,  Ames,  Iowa.  Prof.  0.  W. 
Sjogren  of  the  College  of  Agriculture  of 
Lincoln,  Neb.,  will  talk  on  "Ignition 
Troubles  and  Their  Remedies."  "Tractor 
Hitches"  will  be  explained  by  Prof.  Dan- 
iel Scoates  of  A.  &  M.  College,  College 
Station,  Texas. 

Two  Ohio  State  University  professors 
will  be  on  the  program.  They  are  G.  W. 
McCuen  and  F.  W.  Ives.  The  former  will 
lecture  on  "Lessons  to  be  Learned  from 
a  Tractor  Survey  in  Ohio"  and  the  latter 
on  "Housing  the  Tractor  and  Tractor 
Tools." 

Purdue  University  is  sending  Professor 
William  Aikenhead  who  will  talk  on  "The 
Tractor  and  Belt  Power"  and  Pennsylva- 
nia State  College  is  sending  Prof.  R.  U. 
Blasingame  to  talk  on  the  "Advisability 
of  Purchasing  Tractors  and  Tractor 
Tools  in  Community  Groups."  F.  W. 
Duffee,  a  former  student  at  the  Ohio 
State  University  will  explain  "Laying  off 
the  Field  for  Plowing."  Practical  farm- 
ers will  also  be  on  the  program  and  it 
is  planned  to  have  general  round-table 
discussions  of  all  questions  pertaining  to 
farming  and  tractors. 


DART  TRUCK  NAMES  OFFICERS 

WATERLOO,  IOWA,  Jan.  17— The 
following  officers  have  been  elected  by 
the  directors  of  the  Dart  Truck  &  Tractor 
Corp.,  President,  C.  C.  Wolf;  vice-presi- 
dent in  charge  of  engineering,  W.  H. 
Johnson;  vice-president  in  charge  of 
sales,  M.  D.  Herron;  secretary,  G.  J. 
Bondurant.  The  company  ,still  is  in  lim- 
ited production  but  reports  showed  that 
prospects  are  bright  for  1921. 


ROLLS-ROYCE  TOASTS 
FIRST  AMERICAN  CAR 

SPRINGFIELD,  MASS.,  Jan. 
17 — A  dinner  was  given  by  the 
officers  of  Rolls-Royce  of  America, 
Inc.,  to  the  foremen  and  heads  of 
departments  to  celebrate  the  com- 
pletion pf  the  first  chassis  built  in 
the  plant  here  under  English  su- 
pervision. The  chassis  now  on  test 
is  American  built  even  to  the 
radiator.  Preliminary  operations 
were  begun  at  the  American  works 
on  July  12  and  have  been  almost 
constantly  under  way  since  that 
time.  The  company  now  has  on 
hand  in  this  country  more  than 
$1,500,000  worth  of  unfilled  orders. 
The  dinner  was  attended  by  about 
50  of  the  English  experts  in  charge 
of  production.  L.  J.  Belnap  the 
president,  was  toastmaster. 


Elwood  Company  Formed 

to  Build  New  Tractor 

MADISON,  WIS.,  Jan.  15— Production 
on  a  new  design  of  two-wheel  tractor  will 
shortly  be  started  by  the  Elwood  Trac- 
tor Co.  of  this  city.  The  designer  is  C.  D. 
Elwood,  who  has  long  been  connected 
with  the  farm  machinery  business,  hav- 
ing represented  the  McCormick  company, 
Parlin  &  Orendorff  and  the  American 
Seeding  Machine  Co.  in  Canadian  terri- 
tory. In  1908  he  was  with  the  Hai't- 
Parr  Co.  In  the  fall  of  1914  he  began  a 
course  of  study  in  mechanical  engineer- 
ing  at   the   University   of  Wisconsin. 

The  Elwood  machine  is  similar  in  ap- 
pearance to  the  Moline  Universal  and  the 
Allis-Chalmers  small  model.  Develop- 
ment work  on  the  tractor  has  been  going 
on  four  years  and  the  last  model  built  is 
the  ninth.  Madison  has  not  yet  been 
definitely  selected  as  the  location  for  the 
factory. 

The  officials  of  the  company  are  W.  H. 
Heddles,  president;  C.  D.  Elwood,  vice- 
president;  H.  A.  Burd,  secretary  and 
treasurer. 


LEONARD  BUYS  HEGGIE  PLANT 

GRIFFITH,  IND.,  Jan.  17— Leonard 
Tractor  Co.  of  this  city,  has  purchased 
the  James  C.  Heggie  &  Sons  Co.  plant 
in  Joliet,  111.,  and  will  manufacture  a 
four  wheel  drive  farm  tractor.  The  plant 
at  Griffith  will  be  removed  to  Joliet  at 
once  and  it  is  hoped  to  start  production 
early  in  the  spring.  H.  M.  Leonard,  in- 
ventor of  the  tractor,  is  president  and 
general  manager  of  the  company.  His 
headquarters  are  at  Gray,  Ind.,  and  he 
was  formerly  connected  with  the  Jackson 
Automobile  Co.,  and  also  was  special  en- 
gineer with  the  Lewis  Truck  Co.  In  1914 
he  designed  a  truck  for  the  Duplex  Truck 
Co.  F.  E.  Parks  and  A.  A.  Parks,  both 
of  Joliet,  are  interested  in  the  company 
and  will  assist  in  the  financing.  John 
Hurlburt  of  Gary,  Ind.,  is  secretary- 
treasurer.  When  in  full  operation  the 
plant  will  produce  five  machines  per  day. 
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Maxwell  Concurs 

in  Creditor's  Suit 

Petition  Filed  by  Jenks  &  Muirs 

in  Suit  for  $6,064  Accepted 

by  Company 

NEW  YORK,  Jan.  18— The  Maxwell 
Motor  Co.,  Inc.,  has  concurred  with  peti- 
tions filed  by  the  Jenks  &  Muirs  Mfg.  Co. 
of  Detroit  for  an  injunction  restraining 
creditors  from  interfering  during  the 
pendency  of  a  suit  for  the  recovery  of 
$6,064  as  well  as  for  the  establishment 
of  claims  of  creditors  and  assets.  The 
action  was  filed  in  United  States  District 
Court  in  Detroit. 

In  the  bill  of  complaint  the  manufac- 
turing company  states  that  about  150 
other  creditors  hold  claims  against  the 
Maxwell  company.  These  claims  approx- 
imate $4,000,000,  the  petition  states,  and 
it  is  added  that  other  indebtedness  in  the 
form  of  loans  brings  the  company's  total 
liabilities  to  $16,000,000. 

The  petition  states  that  the  Maxwell 
company  has  assets  aggregating  more 
than  $25,000,000  but  that  this  cannot  be 
converted  into  cash  at  this  time  without 
great  loss.  The  plaintiff  contends  that 
the  immediately  realizable  assets  of  the 
Maxwell  company  are  not  sufficient  to 
meet  the  claims  of  creditors. 

There  has  been  considerable  specula- 
tion as  to  why  the  company  has  con- 
curred with  the  petition,  but  no  state- 
ment has  been  forthcoming  from  the 
management  committee  which  recently 
declared  operative  the  plan  for  a  consoli- 
dation of  the  Maxwell  and  Chalmers 
company.  Not  all  the  stock  of  the  Max- 
well company  has  been  deposited  under 
this  plan.  It  is  understood  there  are 
outstanding  about  20,000  shares  of  the 
second  preferred  stock  and  about  31,500 
shares  of  the  common  stock. 

Persons  familiar  with  the  affairs  of 
the  Maxwell  company  believe  it  possible 
that  this  suit  may  be  designed  to  force 
the  owners  of  the  outstanding  stock  to 
give  their  consent  to  the  plan  under  pen- 
alty of  being  excluded  entirely  from  its 
benefits.  It  is  not  believed  the  suit  will 
have  any  effect  upon  those  stockholders 
who  have  assented  to  the  plan. 

BERGOUGNAN  COMPLETES  PLANT 

TRENTON,  N.  J.,  Jan.  14— Construc- 
tion work  has  been  completed  on  the  new 
factory  units  undertaken  several  months 
ago  by  the  Bergougnan  Rubber  Corp. 
and  it  now  has  one  of  the  most  modern 
and  complete  tire  plants  in  the  East. 
The  work  was  continued  notwithstanding 
the  slump  in  the  tire  market.  The 
plant  will  produce  pneumatic  tires  for 
passenger  cars,  motor  trucks  and  motor 
cycles  as  well  as  inner  tubes  for  its 
tires.  The  company  has  invested  sev- 
eral hundred  thousand  dollars  in  enlarg- 
ing the  factory,  machine  shop  and  stor- 
age facilities.  Provision  has  been  made 
for  the  comfort  of  the  employees  and 
the  new  building  includes  an  up-to-date 
cafeteria. 
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Congress  Considers 
Revision  of  Tariff 

N.    A.    C.    C.    Committee    Heads 

Show  Possibilities  of  Foreign 

Trade  Development 

WASHINGTON,  Jan.  14— Establish- 
ment of  a  uniform  tariff  rate  of  30  per 
cent  on  automobiles  and  a  national  policy 
of  reciprocal  relations  were  advocated 
to-day  by  J.  Walter  Drake,  chairman  of 
the  foreign  trade  committee  of  the 
National  Automobile  Chamber  of  Com- 
merce at  a  hearing  before  the  House 
Ways  and  Means  Committee.  The  pro- 
posal for  a  revision  of  the  tariff  down- 
ward and  reciprocity  aroused  great  inter- 
est in  Congress  because  practically  all 
other  industries  were  demanding  higher 
rates  as  a  protection  against  foreign 
competition. 

Though  it  is  quite  too  early  to  predict 
the  action  of  the  Ways  and  Means  Com- 
mittee, indications  were  that  the  Com- 
mittee had  been  impressed  with  the 
proposition  that  the  tariff  duty  on  the 
higher  priced  cars  snould  be  reduced 
from  45  per  cent  to  a  basis  of  30  per 
cent,  which  now  prevails  for  the  lower 
priced  automobiles.  Drake  made  it  clear 
that  the  revenues  would  not  be  reduced 
as  a  result  of  this  proposed  cut  in  rates, 
but  on  the  contrary,  would  stimulate  im- 
portations of  the  higher  priced  automo- 
biles. 

"The  imports  of  high-priced  cars  dur- 
ing 1920  amounted  to  6  per  cent,"  Drake 
said,  "and  those  of  lower  priced  motor 
vehicles  to  94  per  cent  of  total  auto- 
mobile imports.  According  to  numbers 
there  were  50  high-priced  and  654  low- 
priced  cars.  The  revenue  from  the 
former  was  $99,305  and  $153,986  from 
the  latter. 

"The  smaller  number  consisted  of  auto- 
mobiles selling  in  the  country  of  origin 
at  more  than  $2,000. 

"Reason  for  smaller  imports  of  that 
type  of  vehicle  may  be  ascribed  to  higher 
United  States  duty.  With  a  uniform  duty 
of  30  per  cent,  however,  the  imports 
of  higher  priced  cars  will  proportion- 
ately increase,  and  consequently  result 
in  higher  revenue.  Despite  the  fact  that 
this  measure  may  directly  affect  their 
interests,  American  manufacturers  of 
high-priced  cars  are  adherents  to  this 
policy,  believing  it  of  general  benefit. 

Can  Change  with  Conditions 

He  pointed  out,  however,  that  the  pres- 
ent recommendations  have  to  do  only 
with  existing  economic  conditions  and 
does  not  necessarily  foreclose  the  auto- 
motive industry  from  advocating  a  re- 
arrangement as  conditions  warrant. 

According  to  the  chairman  of  the 
N.  A.  C.  C.  foreign  trade  committee, 
stabilization  in  the  industry  must  be 
brought  about  by  the  cultivation  of  for- 
eign markets. 

"At  the  present  time,"  he  said,  "the 
export  trade  is  considerably  hampered 
by  great  depreciation  in  foreign  ex- 
change.      To    afford     manufacturers    in 
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countries  with  depreciated  currency  op- 
portunity to  sell  their  products  in  the 
United  States  will  tend  to  right  this 
condition.  Although  it  is  fully  realized 
that  the  increased  imports  of  automo- 
biles, even  if  the  duty  on  high-priced 
cars  is  reduced,  will  not  be  such  as  to 
materially  improve  the  exchanges,  still 
even  minor  influences  of  this  kind,  if 
multiplied  in  other  trades  that  will  not 
be  greatly  affected  thereby,  are  certain 
ultimately  to  bring  about  the  desired 
results." 

Chairman  Fordney  manifested  con- 
siderable interest  at  the  mention  of  the 
retaliatory  measures  adopted  by  the 
French  .last  summer.  Various  com- 
mittee men  questioned  the  witness  about 
this  phase  of  foreign  trade  of  the  auto- 
mobile industry. 

Cites  Action  by  French 

That  favorable  results  from  a  uniform 
duty  may  be  expected,  it  was  said,  is 
shown  in  the  action  of  the  French  auto- 
mobile manufacturers,  who  informed 
their  government  that  the  English,  Bel- 
gian, Italian  and  French  syndicates  had 
collectively  voted  for  a  uniform  tariff 
of  33-1/3  per  cent.  This  duty  was  to 
apply  to  all  automobiles  imported  into 
and  from  any  of  the  countries  that 
entered  into  the  agreement.  The  French 
Ministry,  however,  cited  the  United 
States  tariff  of  45  per  cent  on  auto- 
mobiles of  over  $2,000  in  value,  and 
fixed  the  French  duty  at  that  rate  on 
automobiles  of  the  type  most  exported 
from  the  United  States.  It  also  added 
that  a  further  reduction  may  follow  if 
American  duty  should  later  be  reduced. 
The  Committee  was  informed  that 
American  cars  represent  the  greatest 
value  for  every  dollar  of  cost.  Statistics 
were  submitted  showing  the  differences 
in  prices  and  horsepower  of  representa- 
tive American  and  foreign  machines. 
The  data  stressed  the  fact  that  the  ad- 
vantage remained  with  American  manu- 
facturers. 

Drake  further  contended  that  reci- 
procity was  essential  for  the  expansion 
of  American  foreign  trade.  He  stated 
that  a  uniform  rate  and  reciprocal  rela- 
tions would  stimulate  trade  in  that  the 
rate  would  apply  to  motor  vehicles  from 
such  countries  only  as  grant  equality 
of  treatment  for  American  products. 

As  to  the  advantages  of  reciprocal 
measures,  the  committee  was  advised 
that  wherever  countries  discriminated 
against  American  trade,  there  should  be 
applied  additional  duties  to  be  deter- 
mined by  law  or  expediency.  Drake  sug- 
gested that  the  President  should  have 
the  power  to  ascertain  what  countries 
discriminated  against  the  United  States 
in  tariffs  and  take   protective  measures. 


Aluminum  Tariff  Opposed 

Opposition  of  the  automotive  industry 
to  proposed  increases  in  tariff  duties  on 
aluminum,  was  made  known  to  the  Ways 
and  Means  Committee  by  G.  A.  Bauer  of 
the  N.  A.  C.  C.  foreign  trade  committee. 
He  declared  that  automobile  manufac- 
turers were  the  largest  individual  users 
of  aluminum  and  higher  tariffs  would 
mean    adoption    of    cheaper    substitutes. 


January  20,  1921' 

Treasury  Revises 
Excise  Tax  Clauses 

Change  in  Computing  Retail  Tax 
— Define  Overpayments —  Sim- 
plify Export  Rulings 

(Continued  from  page  137) 

can  be  manufactured  only  for  such  dealer 
or  jobber  and  that  it  will  be  sold  by  such 
dealer  or  jobber  as  the  manufacturer,  the 
dealer  or  jobber  is  held  to  be  the  manu- 
facturer for  the  purpose  of  the  tax. 

Revision  of  Article  34  allows  the  manu- 
facturer who  sells  both  at  wholesale  and 
retail  to  arrive  at  the  basis  of  tax  with 
respect  to  retail  sales.  The  law  provides 
that  in  such  a  case  the  manufacturer  may 
base  the  tax  on  a  retail  sale  on  the  price- 
for  which  like  articles  are  sold  by  hint 
at  wholesale.  The  revised  regulations 
permit  the  manufacturer  to  arrive  at 
this  average  by  taking  his  actual  whole- 
sale sales  for  a  given  month  and  using 
this  average  until  such  time  as  his  rec- 
ords show  a  material  change. 

Article  41  has  been  amplified  to  define 
in  detail  the  difference  between  an  "over- 
payment or  overcollection"  as  distin- 
guished from  an  "illegal  or  erroneous"' 
payment  or  collection.  The  law  permits 
a  taxpayer  to  take  credit  for  an  overpay- 
ment or  overcollection  whereas  an  illegal 
or  erroneous  payment  or  collection  must 
be  recovered  through  a  claim  for  refund 
of  the  excess  payment. 

Articles  42  and  43  have  been  practi- 
cally rewritten  with  a  view  to  simplifying 
them.  Under  Regulations  47,  Revised, 
an  article  is  regarded  as  having  been 
sold  for  export  if  the  manufacturer  has 
in  his  possession  at  the  time  title  passes 
or  of  shipment  an  order  or  contract  of 
sale  or  document  incidental  thereto,  or  a 
certificate  from  the  purchaser  to  the 
effect  that  the  article  is  to  be  exported 
prior  to  use,  re-sale,  or  further  manu- 
facture in  the  United  States.  This  is 
held  sufficient  proof  that  the  article  in 
question  is  sold  for  export  and  provides 
temporary  exemption  from  the  payment 
of  tax  for  a  period  of  six  months. 

Must  Submit  Proof  of  Export 

Before  expiration  of  this  six  months 
period  in  order  to  establish  the  fact  that 
the  article  in  question  has  been  exported 
in  due  course  it  is  necessary  for  the 
manufacturer  to  have  in  his  possession 
certain  proof  of  exportation,  which  shall 
consist  of  a  certificate  of  exportation 
filed  with  the  manufacturer  by  the  pur- 
chaser or  in  the  case  of  a  direct  exporta- 
tion by  the  manufacturer,  of  a  copy  of 
the  export  bill  of  lading  or  a  certificate 
of  the  export  carrier  showing  exporta- 
tion of  the  article.  Where  such  proof 
of  exportation  is  not  furnished  within 
such  period  of  six  months  it  is  necessary 
for  the  manufacturer  to  pay  the  tax  o*. 
the  article  in  question,  and  if  subse- 
quently the  proof  of  exportation  in  due 
course  is  furnished,  the  manufacturer 
may  make  claim  for  refund  of  the 
amount  of  tax  so  paid. 
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Truck  Sales  Backed 
by  New  Corporation 

Manufacturers    Trust     Organized 

in  Chicago  with  SI 0,000,000 

Capital  to  Aid  Dealers 


CHICAGO,  Jan.  15— As  a  solution  of 
the  financing  problems  of  the  motor 
truck  manufacturers  on  which  David 
Thomas,  general  manager  of  the  Motor 
Truck  Manufacturers  Association,  has 
been  working  for  some  time,  the  Manu- 
facturers Trust,  a  $10,000,000  finance 
company,  has  been  organized  here  with 
Col.  C.  R.  Vincent  of  the  Vincent  Trust 
of  this  city  as  president. 

Although  the  company  has  been  formed 
largely  through  the  instrumentality  of 
Thomas  as  general  manager  of  the  asso- 
ciation, his  aim  being  to  obtain  "methods 
of  financing  that  would  be  sound  and 
flexible  enough  to  meet  all  the  require- 
ments of  the  motor  truck  manufacturer 
who  is  conducting  his  business  on  a  sound 
safe  basis,"  it  is  in  no  way  connected 
with  the  Motor  Truck  Manufacturers  As- 
sociation itself. 

The  methods  by  which  the  Manufac- 
turers Trust  hopes  to  attain  its  purpose 
of  meeting  the  reasonable  financial  re- 
quirements of  the  motor  truck  business 
from  the  manufacturer  to  the  user  are 
co-operative  but  the  amount  of  stock  the 
manufacturer  may  purchase  has  been 
limited  to  $15,000  or  1500  shares  of  a  par 
value  of  $10.  This  has  been  due  to  the 
feeling  that  the  manufacturer  can  well 
use  his  money  in  the  manufacturing  end 
of  his  business  and  that  to  require  him  to 
place  a  large  amount  in  a  finance  com- 
pany to  finance  his  time  sales  would  be 
like  requiring  him  to  "raise  himself  by 
his  own  boot  straps." 

The  finance  committee  of  the  company, 
which  passes  upon  the  soundness  of  every 
undertaking,  is  composed  entirely  of 
bankers  so  that  no  partiality  may  be 
shown  the  manufacturers  who  may  be 
stockholders  in  the  company. 

The  position  of  the  dealer  is  explained 
in  this  wise: 

Dealers  Afforded  Wide  Benefit 

"The  local  bank  is  the  corresponding 
bank  which  passes  on  any  transaction  be- 
tween the  local  dealer  and  the  user  in- 
volving the  Manufacturers  Trust,  this, 
of  course,  with  a  complete  knowledge  of 
the  methods  and  policies  of  the  Manu- 
facturers Trust.  In  this  way  the  local 
dealer  wherever  he  may  be  located  is 
afforded  the  benefits  of  a  local  finance 
company  plus  the  facilities  of  a  big  com- 
pany doing  business  nationally. 

"The  dealer  of  the  manufacturer  who 
has  stock  in  the  Manufacturers  Trust  is 
encouraged  to  buy  a  small  amount  of 
stock   in   the    Manufacturers   Trust 

e  of  good  faith  than  anything 
else,  unless  it  be  the  stabilizing  influence 
that  the  convention  might  have  upon  the 
dealer  himself  and  the  closer  relationship 
which  this  investment  encourages  be- 
the  dealer  and  the  manufactn 


TO  OPERATE  TRUCKS 
ON  RAILWAY  TRACKS 

WINCHESTER,  VA.,  Jan.  15— 
The  Winchester  &  Western  Rail- 
way Co.,  whose  line  from  this  city 
to  Wardensville,  W.  Va.,  is  almost 
completed,  has  successfully  worked 
out  a  plan  whereby  powerful  motor 
trucks,  equipped  with  flanged 
wheels  will  be  used  instead  of 
steam  locomotives. 

The  passenger  and  freight  trains 
will  be  shorter  than  those  usually 
hauled  by  steam  power,  but  there 
will  be  more  trains.  Practical 
tests  recently  made  with  a  small 
automobile  led  the  officials  of 
the  company  to  experiment  with 
powerful  trucks,  and  the  scheme 
has  been  found  to  work  admirably. 
Trains  will  be  running  into  Ward- 
ensville within  a  month,  it  is 
declared.  That  town  has  assumed 
a   "boom"  atmosphere. 


Studebaker  Produced 

52,000  Cars  in  1920 

SOUTH  BEND,  IND.,  Jan.  17— The 
Studebaker  Corp.  turned  out  52,000 
motor  cars  in  the  year  ending  Dec.  31. 
Its  best  previous  production  was  38,300 
cars  in  1919.  The  company  reports  that 
the  total  of  unsold  cars  on  hand  is  only 
1600  or  about  two  weeks  supply.  Both 
the  South  Bend  and  Detroit  factories 
have  resumed  operations  on  the  basis  of 
an  output  of  800  cars  a  week  equally 
divided  between  the  two  plants.  The 
company  will  devote  its  efforts  exclu- 
sively to  the  manufacture  of  automo- 
biles, having  disposed  of  its  old  farm 
wagon  business  to  the  Kentucky  Wagon 
Co.  of  Louisville,  with  the  right  to  use 
the  Studebaker  name  for  two  and  a  half 
years. 


Nash  Boosts  Output 

to  40  Cars  Daily 

KENOSHA,  WIS.,  Jan.  14— Former 
workmen  to  the  number  of  2000  have 
been  re-employed  by  the  Nash  Motors 
Co.,  which  has  been  operating  with  a 
greatly  reduced  force.  Its  output  is  now 
forty  cars  daily,  and  it  is  planned  to  re- 
turn to  normal  as  quickly  as  conditions 
warrant  it. 

DUTY    MOTORS    TO    MAKE    TRUCK 

CHICAGO,  Jan.  15— The   Duty  Motor 
Corp.,    which   has   been    incorporated  for 
$500,000  under  the  laws  of  the  State  of 
is    manufacturing    a    2-ton    ca- 
pacity truck  which  sells  for  $1,-190,  and  is 
plating    the    erection    of    a    large 
factory  in  the  early  spring  in  Greenville, 
li:.  to  increase  production.    The  follow- 
!  ecu  i  ]i  i-ti-il  cdliri'iv  nf  the  cor- 
poration:    President,  W.  11.   Riithrr;   vice- 

dent,  W.  J.  Gubser;  secretary-treas- 
urer, J.  P.  Snowden,  and  sales  manager. 
Paul  Harnetiaux. 
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Half  of  Car  Sales 
on  Part  Time  Basis 

Acceptance  Corporation  Statistics 

Show    Necessity    of    Credit — 

Farmers  Aided  Most 

NEW      YORK,     Jan.      17— Statistics 

gathered  by  the  General  Motors  Accept- 
ance Corp.  through  the  issuance  of  a 
questionnaire  to  dealers  show  that  be- 
tween 45  and  50  per  cent  of  all  automo- 
biles being  sold  in  the  United  States  to- 
day are  marketed  on  some  deferred  pay- 
ment system.  This  is  considered  the  first 
authoritative  figure  issued  covering  this 
difficult  point.  The  replies  from  dealers 
covered  sales  of  149,136  cars  of  which 
69,729  were  sold  on  time. 

The  period  for  which  the  questionnaire 
asked  information  was  that  from  Aug.  1, 
1919,  to  July  31,  1920,  and  therefore  in- 
cludes the  latter  half  of  a  summer  sell- 
ing season,  the  following  fall,  winter  and 
spring  seasons,  and  the  first  half  of  the 
succeeding  summer.  Selling  conditions 
over  a  full  yearly  cycle  are  thereby  ex- 
emplified. 

City  dwellers  paid  cash  more  fre- 
quently than  farmers,  only  44.9  per  cent 
of  urban  sales  being  on  credit  arrange- 
ments, while  48.2  per  cent  of  new  cars 
delivered  to  farmers  were  on  time.  On 
trucks  53  per  cent  of  those  sold  in  cities 
were  financed  while  59.9  per  cent  were 
financed  of  those  sold  to  farmers.  Max- 
imum time  allowed  to  city  dwellers  on 
deferred  payment  sales  averaged  9.3 
months  and  to  farmers,  11.1  months. 
The  average  down  payments  on  all  de- 
ferred payment  sales  was  40.3  per  cent 
of  the  cash  selling  price. 

Commenting  on  the  statistics,  the  cor- 
poration asserts  that  by  more  intensive 
use  of  deferred  payment  facilities  the 
automobile  industry  may  be  able  to  in- 
crease its  sales  by  approximately  25  per 
cent.  This  is  based  on  the  estimate  by 
economic  experts  that  25  per  cent  of  the 
industry's  production  always  will  be  sold 
for  cash. 


Bankers  Take  Over 

Control  of  MeGraw 

{Continued  from  page  138) 

of  plant  executives.  The  McGraw  Tire 
and  Rubber  Co.,  was  organized  in  1910 
and  until  the  present  time  it  had  been 
prosperous,  paying  to  stockholders  ap- 
proximately 88  per  cent  in  cash  di\  idend 
and  86  per  cent  in  stock  dividends.  The 
present  capitalization  is  $2,500,000  of 
preferred  stock  and  100,000  shares  of  no 
par  value  common. 

The  action  taken  is  expected  to 
strengthen  the  position  of  preferred 
stockholders,  assure  a  vigorous  and 
businesslike  management  and  the  predic 
tion  was  made  that  the  company  will 
come  through  O.  K.  E.  S.  McGraw,  one 
of  the  organizers  and  for  many  years 
head  of  the  corporation  died  a  year  ago 
and  Morgan  succeeded  him  as  Pn 
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Unsecured  Creditors 
Delay  Goodyear  Plan 

Highly     Optimistic     Reports     on 

Rehabilitation    of    Company 

Considered  Premature 

NEW  YORK,  Jan.  19 — Conferences  of 
representatives    of   the   various   banking 
groups   which   are   interested   in   the  re- 
organization   of    the    Goodyear    Tire    & 
Rubber   Co.  are  being   held  here  almost 
daily,  but  one  of  the  leading  factors  in 
the  refinancing  program  declared  to-day 
it  was  impossible  to  forecast  accurately 
what  the  result  would  be,  although  every- 
one   concerned    was    hopeful    a    solution 
satisfactory  to  all  would  be  worked  out. 
Highly  optimistic  reports,  which  have 
been  current  in  financial  circles   the  past 
few  days,  are  somewhat  premature.    The 
chief  stumbling  block  to  the   success  of 
the   negotiations   is   the   attitude   of   the 
merchandise  creditors.     A  large  banking 
house  has  agreed  to  underwrite  an  issue 
of  first  mortgage  bonds  which  it  has  been 
proposed   to   issue   for   the   further   pro- 
tection   of    secured    creditors.      In    con- 
nection with  this  proposal  is  another  to 
issue    junior    securities    in    the    form    of 
20   year   debentures    and    first   preferred 
stock  to  the  unsecured   creditors.     This 
plan  is  not  satisfactory  to  a  large  pro- 
portion of  those  to  whom  bills  for  mer- 
chandise   are   payable.      It  is    intimated, 
however,    that   unless    this    offer    is    ac- 
cepted the  only  alternative  is  a  receiver- 
ship under  which  the  merchandise  credi- 
tors would  have  to  take  what  they  get. 
Several  new  banking  houses  have  been 
brought  into  negotiations,  including  J.  P. 
Morgan    &    Co.,    and    bankers    who    are 
interested    in    other   tire    companies    are 
lending  their  aid  because  of  the  sincere 
desire  to  keep  Goodyear  out  of  the  courts. 
It  is  realized   that  a  receivership  would 
have    a    bad    psychological    effect    upon 
the  entire  industry. 

Most  of  the  conferences  are  being  held 
in  the  offices  of  Paul  D.  Cravath,  and 
they  are  being  attended  by  bankers  not 
only  from  New  York  but  from  Cleveland, 
Pittsburgh,  Chicago  and  other  cities. 
Among  the  participants  are  Charles  H. 
Sabin  of  the  Guaranty  Trust  Co.,  and 
James  S.  Alexander  of  the  National  Bank 
of  Commerce  of  this  city. 

A  definite  decision  must  be  reached 
before  Feb.  15,  when  Goodyear  must  pay 
$18,000,000  to  the  banking  syndicate 
headed  by  Goldman,  Sachs  &  Company. 


Report  Vim  Bought 
by  Standard  Steel  Car 


PHILADELPHIA,  Jan.  19  —  The 
Vim  Motor  Truck  Co.  has  been  re- 
organized and  taken  over  by  respon- 
sible financial  interests.  No  announce- 
ment has  been  made  as  to  the  details 
of  the  transaction  but  it  is  understood 
the  company  has  been  purchased  by 
the  Standard  Steel  Car  Co.,  which  has 
plants  at  Butler  and  New  Castle,  Pa., 
and  Hammond,  Ind. 

The  Vim  company  resulted  from  a 
reorganization  in  1915  of  the  Touraine 
company,  which  produced  the  Vim  de- 
livery cars.  The  company  has  devoted 
itself  to  the  manufacture  of  commer- 
cial vehicles. 


G.  M.  C  Makes  Changes 

in  Executive  Personnel 

NEW  YORK,  Jan.  17— At  a  meeting 
of  the  directors  of  the  General  Motors 
Corp.  last  Thursday,  the  resignation  was 
accepted  of  W.  C.  Durant  as  a  member 
of  the  finance  committee  and  as  a  mem- 
ber and  chairman  of  the  executive  com- 
mittee. 

The  executive  committee  was  desig- 
nated as  follows:  P.  S.  du  Pont,  chair- 
man; J.  J.  Raskob,  J.  A.  Haskell  and  A. 
P.  Sloan,  Jr. 

The  resignation  was  accepted  of  F.  W. 
Hohensee  as  a  director,  vice-president 
and  member  of  the  executive  committee. 

F.  D.  Brown  was  elected  a  member  of 
the  finance  committee. 

C.  F.  Kettering  was  elected  a  vice- 
president.  A.  H.  Swayne  was  elected  » 
director  and  vice-president. 


G.    M.   TRUCK    INCREASES   OUTPUT 

PONTIAC,  MICH.,  Jan.  17— At  the 
present  time  the  General  Motors  Truck 
Co.  in  Pontiac  is  employing  more  than 
half  of  the  normal  working  force  and 
the  number  of  men  will  be  increased 
steadily  as  conditions  warrant  it.  Ac- 
cording to  general  manager,  W.  L  Day, 
the  company  will  probably  be  in  produc- 
tion on  its  five  models  in  March.  Produc- 
tion is  now  about  nine  a  day  on  one  light 
truck  and  in  February  production  will  be 
started  on  a  second  light  truck. 


Lewis  Named  Chairman 

of  Tire  Maker's  Section 

NEW  YORK,  Jan.  19— The  tire  manu- 
facturers division  of  the  Rubber  Associa- 
tion of  America  has  elected  as  its  chair- 
man Seneca  G.  Lewis  of  the  Pennsylva- 
nia Rubber  Co.  and  Joseph  C.  Weston  of 
the  Ajax  Rubber  Co.,  vice-chairman. 

H.  J.  Zimmerman  of  the  B.  F.  Good- 
rich Co.,  has  been  elected  chairman  of  the 
traffic  committee  of  the  Rubber  Associa- 
tion with  A.  D.  Phillips  of  the  Fisk  Rub- 
ber Co.,  as  vice-chairman. 

C.  W.  Wilson  of  the  Dural  Rubber 
Corp.  has  been  made  chairman  of  the  for- 
eign trade  division,  with  R.  H.  Daniels 
of  Goodyear,  as  vice-chairman. 
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Interlocking  Tire 
in  Receiver's  Hands 


Stockholders   and  Minor   Officers 

Join  in  Petition  Alleging 

Mismanagement 

AKRON,  Jan.  15 — Elihu  Harpham. 
prominent  Akron  real  estate  operator,  to- 
day took  charge  of  the  affairs  of  the  in- 
terlocking Cord  Tire  Co.  of  Akron  and 
Mogadore,  following  his  appointment  as 
receiver  by  Judge  W.  I.  Ahern  in  Corn- 
mon  Pleas  court,  on  petition  of  several 
stockholders  and  minor  officers  of  the 
company.  They  charge  mismanagement 
and  alleged  fraudulent  work  upon  the 
part  of  certain  officials  of  the  company. 
This  petition  is  signed  by  shareholders, 
including  E.  E.  Amnions,  vice-president 
of  the  company;  Walter  G.  Scott  Her- 
man; Gustave  J.  A.  Gibson  and  W.  Dorn. 
The  petition  contains  the  allegation 
that  the  company  attempted  to  buy  real 
estate  in  Mogadore  for  its  new  plant 
without  legal  action  upon  the  part  of  its 
directors  and  that  the  value  of  real  estate 
is  carried  on  the  books  at  $38,000  while 
only  $16,000  was  paid.  Charges  also  are 
made  that  bills  and  accounts  receivable 
are  listed  at  over  $63,000  while  not  more 
than  $30,000  can  be  actually  realized  on 
them;  that  the  company's  books  show 
products  valued  at  $100,000  while  the  ac- 
tual value  thereof  will  not  exceed  $50,000 
and  that  the  company  is  delinquent  to 
the  extent  of  $8,000  in  payment  of  wages- 
and  salaries  to  employees. 

The  petitioning  shareholders  further 
charge  that  officers  of  the  company  have 
received  rebates  on  contracts  awarded 
for  construction  of  company  buildings 
and  that  they  have  spent  approximately 
$115,847  as  commissions  on  sale  of  stock. 
The  company  recently  completed  a  new 
plant  at  Mogadore.  The  firm  is  capital- 
ized for  $1,000,000  of  which  $310,000  re- 
mains unpaid  on  subscription  lists. 

Walter  Kline  is  president  of  the  com- 
pany. 

Harpham  was  directed  to-day  to  con- 
duct an  immediate  audit  of  the  company's 
books  to  determine  the  exact  amount  of 
assets  and  liabilities.  The  plant  at  Mo- 
gadore has  been  closed  for  several  days 
due  to  shutting  off  of  power  by  the 
Northern  Ohio  Traction  and  Light  Co. 
through  failure  of  the  company  to  con- 
tract for  power,  the  shareholders  charge 
in  their  petition. 


SIMPLEX    RE-NAMES   OFFICERS 

CADILLAC,  MICH.,  Jan.  17— The 
Simplex  Wire  Wheel  Co.  has  re-elected 
the  old  board  of  directors  and  officers: 
President,  J.  P.  Wilcox;  vice-president, 
W.  E.  Curry;  secretary-treasurer,  J.  C. 
Ford.  The  other  directors  are  J.  B.  Wag- 
ner, W.  A.  Kyser,  C.  B.  Smith,  C.  A. 
Saunders,  George  J.  Sandel  and  C.  F. 
Williams.  The  concern  was  formerly  the 
Kolben  Wheel  Co.,  Detroit. 


BULL  TRACTOR  REGAINS  FUNDS 

INDIANAPOLIS,  Jan.  19— At  a  hear- 
ing held  Jan.  12  before  Harry  C.  Sheri- 
dan, referee  in  bankruptcy  in  the  case  of 
the  Bull  Tractor-Madison  Motors  Corp. 
of  Anderson,  the  Royal  Indemnity  Co.  of 
New  York  was  ordered  to  pay  to  Fred 
Dickson,  trustee  of  the  corporation,  $15.- 
000  deposited  with  it  at  the  time  the  Bull 
Tractor  Co.  and  the  Madison  Motors  Co. 
were  consolidated.  The  money  was  de- 
posited by  the  tractor  company  to  cover 
any  revenue  taxes  incurred  by  the  Madi- 
son   company    before    the    consolidation. 
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INDUSTRIAL  NOTES 


Automatic  Products  Corp.  has  succeeded 
the  Tock  Screw  Machine  Products  Corp., 
taking  over  its  assets  and  assuming  its 
liabilities.  There  will  be  no  change  in  per- 
sonnel and  the  business  of  the  company 
will  be  carried  on  as  heretofore. 

Robertson  Resilient  Wheel  Corp..  New 
York,  has  taken  a  long  lease  on  space  in  the 
Armour  Postal  Station  Building,  Chicago. 
and  will  occupy  it  as  general  office  of  the 
company,   about   Feb.    1. 

Mercury  Body  Corp.  has  been  organized  at 
Louisville,  Ky.,  to  build  automobile  bodies. 
A  plant  soon  to  be  built  will  have  a  capacity 
for  6000  bodies  a  year,  constructed  under  a 
new  process. 

Duesenberg  Automobile  &  Motors  Co.  plans 
for  the  Indianapolis  factory  have  been 
approved  by  Fred  Duesenberg,  vice-presi- 
dent and  engineer,  and  construction  will  soon 
begin. 

Cleveland  Tractor  Co.  has  opened  a  district 
sales  office  in  St.  Louis  with  S.  C.  Mitchell 
in  charge.  Territory  covered  borders  the 
Mississippi  from  Illinois  to  the  Gulf. 

F.  D.  Wilson  has  been  elected  president  o[ 
the  Wilson  Tractor  Co..  formed  by  him  to 
build  tractors  at  Ottumwa,  Iowa.  He  was 
formerly  with  Deere  &  Co. 

American  Power  Shovel  Co.  has  removed' 
its  offices  from  Chicago  to  Milwaukee,  where 
the  main  manufacturing  activities  of  the 
company  are  centered. 

Port  Houston  Tire  &  Rubber  Co.,  Houston. 
Texas,  has  taken  over  the  plant  and  property 
of  the   Universal   Tire   &   Rubber  Ass'n. 

Master  Rubber  Co.,  Dayton.  Ohio,  has  re- 
sumed operations  with  its  full  force  of 
employees  after  a  six-week  layoff. 

Sewell  Cushion  Wheel  Co.  showed  an  in- 
crease in  business  in  1920  of  61  per  cent 
over  the  previous   year. 

Automatic  Safety  Tire  Valve  Corp.  be- 
ginning Feb.  1  will  handle  sales  direct  from 
its   New  York  office. 

Pioneer  Truck  Co.,  Chicago,  has  had  plans 
prepared  for  a  $500,000  factory  building  at 
Valparaiso,   Ind. 

Willys-Overland  Co.  will  re-open  the 
Toledo  plant  Feb.  1  on  a  schedule  based  upon 
current  sales. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

been  president  of  the  Cyclomobile  Co., 
Toledo,  is  declared  by  the  committee  to 
be  sales  manager  of  the  Wizard  com- 
pany. 

F.  W.  Edwardy,  Sr.,  president  of  the 
company,  is  asserted  by  the  vigilance 
committee  to  be  a  professional  promoter 
with  no  experience  in  manufacturing 
automobiles.  F.  W.  Edwardy,  Jr.,  secre- 
tary and  treasurer,  is  found  by  the  com- 
mittee to  be  unknown  to  officers  of  the 
Packard  and  White  companies,  with 
whom,  it  is  asserted,  he  claimed  previous 
employment. 
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METAL  MARKETS 


Advertising  Clubs  Rap 

Wizard  Car  Advertising 

NEW  YORK,  Jan.  18— Advertising  of 
the  Wizard  Automobile  Co.,  Charlotte, 
N.  C,  is  branded  as  a  flagrant  offense 
against  truth  by  the  national  vigilance 
committee  of  the  Associated  Advertising 
Clubs  of  the  World,  in  a  special  bulletin 
issued  here.  The  bulletin  asserts  that 
the  company  claimed  enormous  profits 
before  a  single  car  was  produced  and 
that  a  large  outlay  for  factory  and  equip- 
ment was  made  before  the  design  of  the 
car  was  perfected. 

A  concern  known  as  the  Marm 
ers'  &  Exporters'  Alliance,  which  the 
Wizard  company  is  reported  to  have 
said  would  take  presumably  10,000  cars 
in  1921,  was  investigated  by  the  vigilance 
committee  and  it  declares  it  found  no 
ground  for  great  confidence  in  its  finan- 
cial responsibility.  Charles  F.  Hamel, 
said  by  the  vigilance  committee  to  have 


Dodge  Officers  Named 

to  Higher  Positions 

DETROIT,  Jan.  17— While  officials  of 
the  Dodge  Bros,  do  not  yet  know  when 
the  plant  will  be  re-opened,  it  is  never- 
theless expected  that  an  announcement 
will  be  made  within  the  next  few  days. 
It  is  very  possible  that  the  company  will 
again  be  in  production  sometime  during 
the  first  few  days  in  February. 

Further  promotions  have  been  made 
among  officials  of  Dodge  Bros.  Arthur 
T.  Waterfall,  who  was  assistant  general 
manager,  retains  this  title  and  becomes 
also  vice-president  of  the  company. 
Harry  V.  Popeney  has  been  made  secre- 
tary and  Reginald  J.  Fry  assistant  sec- 
retary. C.  W.  Matheson,  who  was  acting 
general  sales  manager,  is  now  made  gen- 
eral sales  manager. 

The  board  of  directors  of  the  company 
is  now  made  up  as  follows:  Howard  B. 
Bloomer,  chairman,  and  Frederick  J. 
Haynes,  Arthur  T.  Waterfall  and  John 
Ballantyne. 


Truck  Line  to  Carry 

Crops  to  Los  Angeles 

NEW  YORK,  Jan.  17— Results  of  an 
experiment  in  motor  transport  service 
which  is  to  be  undertaken  by  the  recently 
formed  California  Rapid  Transit  Co.  on 
the  Pacific  Coast  are  being  awaited  with 
interest  by  motor  truck  circles.  The  com- 
pany plans  to  operate  a  fleet  of  twenty 
Mack  trucks  in  the  Los  Angeles  Valley 
on  four  routes  covering  the  entire  fruit 
and  produce  belts  in  this  territory.  The 
trucks  are  to  be  specially  built  to  carry 
fruit,  vegetables,  milk  and  merchandise 
of  various  sorts. 

The  routes  projected  are  from  Los  An- 
geles to  Redlands,  from  Los  Angeles  to 
Mecca,  from  Los  Angeles  to  Alessandro 
and  from  Los  Angeles  to  San  Bernard- 
ino, with  stops  at  all  intervening  towns 
and  cities.  It  is  expected  that  trucks 
will  be  in  operation  by  July. 


RAMBLER   TIRE   RECEIVER   NAMED 

NEW  YORK,  Jan.  19— Federal  Judge 
Hand  has  appointed  receivers  for  the 
Rambler  Tire  &  Rubber  Co.  in  a  suit 
lirought  by  a  creditor  with  a  claim  for 
$3,500.  The  company  was  organized 
under  Delaware  laws  in  1020  to  manu- 
facture tires  and  rubber  goods.  Its  liabi- 
lities are  $28,872  and  its  assets  $60,690. 
It  is  asserted  that  the  company  is  solvent 
but  that  it  has  no  working  capital  and 
is  unable  to  meet  current  obligations. 


IN  some  of  the  markets  for  raw,  semi- 
finished and  finished  metal  products  the 
buyer  is  once  more  confronted  with  a  dual 
set  of  prices.  The  disparity  in  prices  this 
time  is  not  between  producer  and  producer. 
There  is  one  market  for  iron  and  steel  and 
most  of  the  non-ferrous  metals  in  which  the 
buyer  with  the  requisite  ready  cash  wields 
the  power  of  an  autocrat.  This  is  the  mar- 
ket for  material  now  ready  for  delivery  and 
eating  up  warehouse  space  and  interest  on 
the  value  it  represents.  The  other  market  is 
that  for  material  which  must  first  be  pro- 
duced. In  the  latter  sellers'  views  as  to  what 
prices  they  must  obtain,  in  order  to  make 
both  ends  meet,  are  firm  as  compared  with 
the  former.  It  was  reported  in  the  trade  the 
other  day  that  a  sales  agency  offered  5000 
tons  of  No.  2  plain  foundry  iron  at  a  furnace 
base  of  below  $30  a  ton,  without  being  able 
to  find  a  taker.  This  was,  by  no  means, 
"resale"  iron,  as  that  term  is  commonly 
understood.  The  holder  was  to  all  intents 
and  purposes  the  producer  who,  in  all  proba- 
bility, would  have  balked  at  booking  an  order 
for  a  similar  tonnage  at  below  $30,  if  he  had 
to  undertake  production  of  the  iron  in  the 
course  of  the  next  few  weeks.  It  was  also 
reported  that  a  producer  had  sold  1000  tons 
of  sheet  bars  at  $45.50,  or  $1.50  a  ton  below 
the  Corporation's  price.  Undoubtedly  this 
"cut"  price  applied  to  a  specific  tonnage  all 
ready  for  shipment  which  the  producer  was 
anxious  to  turn  into  cash.  There  are  no  in- 
dications that  independents  are  disposed  to 
pare  the  Corporation's  price  levels  on  mate- 
rial that  must  first  be  made.  With  the  possi- 
ble exception  of  lead,  all  non-ferrous  metals 
can  be  bought  cheaper  for  spot  than  for  de- 
ferred maturities.  In  other  words,  there  is  a 
very  pliable  price  for  pig  iron,  metals  and 
steel  products  that  producers  are  now  hold- 
ing pending  the  appearance  of  buyers,  and 
there  is  another  set  of  prices  for  future  pro- 
duction. The  latter  is  not  so  easy  to  be 
budged  as  the  former.  Then,  of  course,  there 
is,  in  addition,  a  certain  amount  of  actual 
"resale"  material  in  the  keeping  of  "second 
hands."  but  the  latter  tonnages  are  compara- 
tively light.  That  automotive  purchasing 
agents  are  rather  apathetic  is  to  be  seen 
from  the  fact  that  the  pleas  of  American 
aluminum  and  alloy  steel  producers  for  higher 
import  tariffs  is  not  causing  any  haste  to 
cover  anticipated  requirements  at  present 
price  levels. 

Pig  Iron  Quotations  in  the  trade  press 
.hi  far  from  being  a  guide  in  prices  ;,t  which 
sizable  tonnages  can  be  obtained.  Individual 
negotiations  govern  in  each  case.  Must  buy- 
ing, however,  is  in  carload  lots. 

Steel — A  somewhat  better  demand  for  cold 
finished  steel  bars  is  ascribed  to  improve- 
ment in  tin-  automotive  Industries.  The 
market  lor  hot  and  cold  rolled  strip  steel  is 
steadying.  Fresh  sheet  buying  is  of  light 
pn  in. ni. .us. 

Aluminum — Foreign  metal  is  siiii  offered  at 
25  in  i  ■■.lit  below  the  reported  spol  price  of 
Mi.'  producer  "i  Lmerican  virgin.  So  far  the 
posslbllitj     ni     a  it    advance    In     I  he     ma  rki  I 

i Teased  import  duties  hat    not   i  n 

:■.  rxdered  anj   buj  ing    u    -  It: 

Copper — Prediction    of   an    18c,    market    by 

..i    a    leading    Interest   Is 

taken  no  more  seriously  than  waj   thai  made, 

iisi  year,  by  John  i '.  Ryan  whi  n  hi    prophe- 

'i  i  in    return  ol    13 i       M  in  h  ol   the 

surplus  is  being  taken  off  the  market,  how- 
ever, by  exports. 
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Fisher  Body  Corp.  proposes  to  issue  Ave 
shares  of  new  common  stock  of  no  par  for 
each  share  of  present  stock  and  to  increase 
its  common  stock  hy  an  amount  sufficient  to 
make  the  exchange  for  Fisher  Body  Ohio  Co. 
stock.  The  corporation  will  give  one  of  its 
no  par  common  shares  for  each  common 
share  of  the  Ohio  company  plus  $2.50  in 
cash,  provided  at  lease  40,000  of  the  45,000 
shares  publicly  held  accept  the  offer.  The 
Fisher  company  already  owns  55  per  cent  of 
the  Ohio  company  common  stock.  The  cor- 
poration will  then  guarantee  full  payment  on 
the  Ohio  company  preferred  stock  by  July 
1.  1922,  of  all  accumulated  dividends  to  Jan. 
1,  1!<21  and  quarterly  dividends  to  July  1, 
L922 

Packard  Motor  Car  Co.  directors  have  de- 
ferred payment  of  the  common  stock  dividend 
usually  payable  Feb.  1.  F.  R.  Austin,  sec- 
retary, said  the  company's  accumulated 
surplus  and  cash  position  warranted  payment 
but  the  deferment  was  decided  upon  in  view 
of  the  disturbed  business  conditions. 

Root  &  Van  Dervoort  Corp.  has  reduced  its 
liabilities  by  $1,000,000  since  July  and  for  the 
next  six  months  expects  to  eat  into  both 
inventory  and  floating  debt  in  good  style. 
The  company  is  now  devoting  itself  exclu- 
sively to  the  manufacture  of  automobiles. 

Wire  Wheel  Corp.  of  America  has  notified 
stockholders  that  the  payment  on  Jan.  1  of 
a  2  per  cent  dividend  on  account  of  its 
deferred  dividends  on  preferred  stocks  has 
been  postponed  to  conserve  for  the  present 
its  cash  resourci  s. 

Timken-Detroit  Axle  Co.  paid  a  dividend 
of  2  per  cent  on  the  common  stock  on  Jan.  15. 
A  7  per  cent  cash  dividend  has  been  declared 
on  the  preferred  stock,  payable  in  quarterly 
instalments  of  1%  per  cent  each,  the  first  on 
March  1. 

Doss  Rubber  &  Tube  Co.,  Atlanta,  has 
filed  a  petition  requesting  permission  to 
amend  its  charter  increasing  the  capital  stock 
to  $1,000,000.  If  granted  the  new  issue  will 
be  in  preferred  stock. 

Republic  Motor  Truck  Co.,  Inc.,  for  the 
nine  months  ended  Sept.  30,  shows  total  sales 
of  $14,303,862  and  gross  profit  of  $2,989,598. 
Net  profit  for  the  period  is  $1,248,065. 

United  States  Motor  Truck  Co.  paid  on  Jan. 
10  the  annual  7  per  cent  cash  dividend  on 
preferred  stock  and  2Y2  per  cent  cash  divi- 
dend   on   common. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

pany  was  organized  without  assets  or 
without  the  actual  sale  of  stock.  The 
company  was  incorporated  last  May  for 
$1,000,000  and  shortly  after  that  acquired 
the  two  plants  above  mentioned,  both  of 
which  were  liabilities  rather  than  assets. 
The  Fowler  plant  was  assumed  with  an 
indebtedness  of  $30,000.  The  Mooresville 
plant,  the  complaint  charges,  was  bought 
for  more  than  it  was  worth. 


January  20,  1921 


Van  Briggle  Receiver 

Files  $100,000  Action 

INDIANAPOLIS,  Jan.  17— Another 
chapter  in  the  troubles  of  the  various 
Van  Briggle  industries  was  begun  Jan. 
10  when  William  E.  Reiley,  receiver  for 
the  Van  Briggle  Mfg.  Co.,  filed  suit  in 
the  Marion  Superior  Court,  asking  dam- 
ages of  $100,000  in  behalf  of  the  com- 
pany against  L.  H.  Van  Briggle,  Ulric  Z. 
Wiley,  Henry  Rominger,  Frank  Hilge- 
meier,  George  Weidley  and  Joseph  Shep- 
ard,  directors  of  the  company.  The 
company  has  been  operating  plants  at 
Mooresville  and   Fowler,  this  State. 

The  suit  is  similar  in  character  to  the 
one  brought  several  weeks  ago  by  the 
receiver  of  the  Van  Briggle  Motor  De\  ice 
Co.  for  damages  amounting  to  $275,000. 

The  complaint  charges  that  the  com- 


Austin  Seeks  Funds 

to  Finance  Output 

LONDON,  Jan.  7—  (Special  Corre- 
spondence)— Sir  Herbert  Austin,  chair- 
man of  the  Austin  Motor  Co.,  in  a  cir- 
cular to  stockholders,  explains  the  rea- 
sons for  not  paying  the  final  preference 
dividend  until  after  the  stockholders 
annual  meeting  in  March  as  a  step  to 
finance  the  company's  output,  and  that 
deposits  amounting  to  over  $35,000,000 
have  been  paid. 

It  is  contemplated  to  issue  short  term 
(well  secured)  debentures,  a  form  of  fi- 
nancing at  present  in   favor  in  Britain. 

The  material  and  supply  trade  doing 
business  with  the  Austin  company  has 
agreed  to  take  nearly  half  of  the  pro- 
posed issue.  The  other  moiety  will  be 
offered  to  employees,  stockholders  and 
customers,  and  the  general  public. 


Ford  Calls  Employees 

to  Receive  Bonuses 

DETROIT,  Jan.  17— During  the  first 
three  days  of  this  week  22,600  workers 
of  the  Ford  Motor  Co.  are  on  the  list  to 
call  and  receive  bonus  checks.  To-day 
3,300  employees  of  the  Highland  Park 
plant  and  5,500  usually  employed  at  the 
River  Rouge  works.  On  Tuesday,  2,600 
are  to  receive  their  bonus  in  Detroit  and 
5,100  in  River  Rouge;  while  for  Wednes- 
day, there  are  3,700  scheduled  to  come 
to  the  Highland  Park  plant  and  2,400  to 
the  works  in  River  Rouge.  The  men  are 
being  called  in  by  groups  and  according 
to  their  badge  numbers.  All  told,  52,000 
of  the  workers  of  the  entire  Ford  organi- 
zation which  embraces  besides  the  Detroit 
and  River  Rouge  plants,  all  the  assem- 
bling plants  in  the  country  and  in  some 
of  the  foreign  countries  are  to  get  bonus 
money.  The  total  to  be  distributed  will 
be  approximately  $8,000,000  it  is  said, 
and  the  amount  per  man  will  range  from 
$50  to  $450. 


STEPHENS   RESUMES   FEBRUARY    1 

FREEPORT,  ILL.,  Jan.  17— Stephens 
Motor  Co.,  will  resume  operations  Feb.  1. 
Contracts  signed  with  distributers  of 
Chicago,  Spokane  and  San  Francisco, 
forces  the  resumption  of  operations 
somewhat  sooner  than  anticipated.  Start- 
ing with  the  New  York  show,  the 
Stephens  company  will  exhibit  at  twenty- 
one  other  shows  from  coast  to  coast,  and, 
from  these  orders  are  anticipated  which 
will  insure  the  steady  operation  of  the 
plant  during  the  entire  year.  Orders  so 
far  received  in  1921  are  greater  than 
during  the  same  period  of  1920  The 
total  cars  shipped  in  1920  was  6,956. 


Bank  Credits 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second   largest   bank  in  America. 


NEW  YORK,  Jan.  20— The  large 
withdrawals  of  Government  funds  from 
local  banks  had  no  outward  effect  on  the 
money  market  last  week.  The  break  in 
money  rates,  which  had  long  been  ex- 
pected, came  on  Monday  of  last  week, 
when  call  loans  were  made  during  the 
day  at  6  per  cent.  The  range  for  the 
week  was  6  per  cent  to  7  per  cent,  as 
against  a  flat  .7  per  cent  the  week  before. 
On  Thursday  the  renewal  rate  was  6  per 
cent,  at  which  rate  it  has  since  remained. 
A  greater  break  came  in  the  outside 
market,  where  call  money  was  quoted 
at  as  low  as  4  per  cent  on  Wednesday, 
the  lowest  rate'  in  more  than  a  year. 
Time  money  also  eased  considerably. 
Sixty  and  ninety  day  paper  and  four 
and  five  months'  paper  were  quoted  at 
6  per  cent,  while  six  months'  paper  was 
quoted  at  5%  per  cent  to  6  per  cent. 
A  week  earlier  7%  per  cent  to  7%  per 
cent  was  quoted  for  sixty  to  ninety  day 
paper  and  7  per  cent  to  7\'±  per  cent  for 
the  longer  maturities.  The  rates  last 
week  were  the  same  for  loans  secured 
either  by  regular  mixed  collateral  or  all- 
industrial  collateral. 

The  reserve  position  of  the  New  York 
Federal  Reserve  Bank  last  week  was  the 
best  since  November.  Total  gold  reserves 
decreased  $8,524,000,  and  total  cash  re- 
serves decreased  $5,560,000.  On  the 
other  hand,  net  deposits  declined  $35,- 
645,000,  total  bills  on  hand  $82,422,000, 
and  total  earning  assets  $67,337,000. 

Total  earning  assets  at  $969,760,705 
were  the  lowest  in  more  than  a  year. 
Only  once  last  year  was  this  item  re- 
ported under  $1,000,000,000;  on  Jan.  16, 
1920,  is  was  $993,321,620.  Federal  Re- 
serve notes  in  circulation,  $800,121,480, 
were  the  lowest  since  last  February. 

Receiver  Appointed 

for  Watson  Products 

SYRACUSE,  Jan.  19— Milton  Delano, 
president  of  the  State  Bank  of  Canas- 
tota,  N.  Y.,  has  been  named  receiver  for 
the  Watson  Products  Corp.,  manufactur- 
ers of  Watson  motor  trucks.  The  ap- 
pointment was  made  by  Federal  Judge 
George  W.  Ray  at  Norwich  following  a 
friendly  equity  action  designed  to  con- 
serve the  assets  of  the  company  and  is 
a  part  of  a  reorganization  program.  The 
new  company  will  be  known  as  the  Wat- 
son Truck  Corp.  and  creditors  of  the 
Products  Corporation  have  signified  their 
willingness  to  accept  stock  in  the  truck 
corporation   in  part  payment  of  present 

claims.  

ALLEN   PRICE  DOWN   $200 

COLUMBUS,  Jan.  19— A  price  reduc- 
tion of  $200  on  open  models  was  an- 
nounced to-day  by  the  Allen  Motor  Co. 
They  arc  reduced  from  $1595  to  $1395. 
More  elaborate  models  are  to  be  featured, 
giving  the  choice  of  four  colors,  three 
-hi'<  "!'  wheels  and  cord  tires. 
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H.  H.  Hill  has  been  appointed  superintend- 
ent of  the  Petroleum  Experiment  Station  of 
the  United  States  Bureau  of  Mines  at  Bar- 
tlesville,  Okla.  Hill,  who  for  the  past  year 
has  been  superintendent  of  the  station,  suc- 
ceeds E.  W.  Wagy,  who  recently  resigned  to 
accept  a  position  as  production  engineer 
with  the  Standard  Oil  Company  of  California. 
M.  J.  Kirwan,  formerly  State  oil  and  gas 
supervisor  for  the  California  State  Mining 
Bureau,  and  who  recently  spent  a  year  in 
Japan  with  the  Nippon  Oil  Company,  has 
been  detailed  to  the  Bartlesville  station  to 
have  general  charge  of  the  drilling  and  pro- 
duction work. 

Fred  H.  Ayers,  sales  manager  for  Fisk 
Rubber  Co.,  has  been  promoted  to  director 
of  sales,  in  charge  of  the  sales,  advertising 
and  publicity  departments.  His  successor 
as  sales  manager  will  be  William  Weild, 
formerly  assistant  in  this  position.  Leon  X. 
Southmayd  and  Charles  H.  Gage  have  been 
made  assistant  sales  managers.  Karl  S. 
Chamln-rlin.  formerly  assistant  manager  of 
export  sales,  has  been  made  manager  of  this 
department. 

L.  G.  Fairbanks  has  been  made  director 
of  sales  of  the  Firestone  Tire  &  Rubber  Co.. 
a  post  heretofore  held  by  Vice-President 
A.  '',.  Partridge.  Fairbanks  was  formerly 
general  manager  of  the  Firestone 
Products  Co.  He  has  already  appointed 
G.  A.  Richards  in  charge  of  all  Firestone 
activities  in  Michigan;  George  Burkitt,  man- 
ager of  the  Detroit  branch,  and  P.  M. 
Thomas,  office  manager  of  the  Detroit 
branch. 

J.  W.  Pickavant,  of  J.  W.  Pickavant  * 
Co.,  Birmingham.  England,  is  in  the  I'nitecl 
States  in  the  interest  of  the  British  motor, 
motorcycle  and  engineering  trades.  He  plans 
to  sail  for  home  the  last  of  this  month. 
Pickavant  says  that  the  British  motoring 
public  has  demonstrated  its  willingness  to 
use  American  automobile  accessories  and 
that  large  quantities  of  them  now  are  being 
liaed    in   that  country. 

Gaylord  A.  Hoyt  and  W.  N.  Grounsell  have 
Joined  the  sales  force  of  the  Franklin  Auto- 
mobile Co..  Syracuse.  Hoyt  was  with  the 
Bell  telephone  system  for  the  past  twenty 
years  and  for  the  past  twelve  years  had 
acted  as  district  plant  superintendent  for 
tin-  New  York  Telephone  Co.  Grounsell  was 
for  eight  years  with  the  Buick  Motoi  Co., 
acting  as  a  special  representative  under 
W.   I'.    Intrant. 

H.  A.  Oswald,  secretary  and  treasurer  of 
th.  Hamilton  Motors  Co.,  Grand  Haven, 
Mich.,  and  recently  factory  manager,  has 
been  mad,:-  acting  general  manager,  succi  d 
Ing  W.  G.  .larmon.  Adolph  Prlcken,  'presi- 
dent,   of    .New    York,    plans    to   devote    ■<    - I 

share  of  his  time  to  the  management  of  the 
factory. 

George  T.  Briggs,  in  charge  of  the  auto- 
motive  department  of  th.-  Sinclair  nil  Co., 
was  elected  pre  Edenl  oi  the  tfotorcyi  le  :i  ad 
Allied  Trades  at  its  annual  meeting  last 
week,  K.  H.  Wetzel]  was  elected  vice-presi- 
dent, Arthur  Davidson,  treasurer,  and    W.    II. 

Pearson,  secretary. 

Edward  R.  Tinker,  director  in  tie-  Willys 
panies  and  various  other  automobile  eor- 
poi  lions,  has  been  elected  president  of  the 
Ohase  Securities  t'orp.,  a  subsidiary  of  the 
Chose  National  bank.  He  succeeds  A.  H. 
Wlggin.  who  becomes  chairman  of  the  board. 


E.  Hives,  who  has  been  for  more  than  ten 
years  chief  of  the  experimental  department 
of  the  Rolls-Royce  British  plant,  is  in  Amer- 
ica checking  up  on  certain  points  in  con- 
nection with  the  products  of  the  American 
factory  at   Springfield,    Mass. 

Joseph  E.  Pogue,  who  has  been  manager 
of  the  department  of  economic  research  for 
Sinclair  Oil  Corp.,  has  resigned  from  that 
company's  service  and  has  opened  an  office 
as  consulting  engineer  on  fuel  topics  at  29 
Fifth  Avenue,  New  York. 

A.  P.  Sloan,  Jr.,  a  vice-president  of  the 
General  Motors  Corp.  and  president  of  the 
United  Motors  Corp.,  has  been  elected  a 
director  of  the  Penn  Seaboard  Steel  Corp. 
Ernest  du  Pont  also  is  a  director  of  the 
company. 

Myron  T.  Herrick,  former  ambassador  to 
France,  has  been  elected  president  of  the 
Aero  Club  of  America,  succeeding  Col.  Jeffer- 
son De  Mont  Thompson.  Herrick  has  been 
interested  in  aviation  since  the  early  flying 
days. 

W.  C.  Chapman  has  resigned  as  export 
advertising  manager  for  Hares  Motors. 
effective  Feb.  1.  He  formerly  was  with  the 
Packard  Motor  Car  Co.  in  the  same  capacity 
and  has  been  in  export  work   for  five   years. 

E.  A.  Taylor,  production  engineer  lor  the 
Pierce-Arrow  Motor  Car  Co.,  has  become 
general  manager  for  the  Liberty  Motor  Car 
Co.  It  is  expected  that  his  advent  will  result 
in  several  changes  in  the  Liberty  personnel. 

R.  W.  Levenhagen,  prominent  in  paint  and 
varnish  circles  from  coast  to  coast,  through 
his  long  identification  with  the  Sherwin- 
Williams  Co.,  has  joined  the  organization 
of  the  Glidden  Co..   Cleveland.  O. 

Arthur  H.  Blanchard,  consulting  highway 
and  transport  engineer,  Ann  Arbor.  Mich., 
has  been  retained  by  the  city  of  Colorado 
Springs  in  connection  with  its  $1,200,000  pav- 
ing program. 

Fred  Lampe,  formerly  production  engineer 
for  the  Remington  Typewriter  Co.  at  Ilion. 
N.  Y..  has  become  superintendent  of  the 
Automatic  Straight  Air  Brake  Co.  factory 
ii    Xew   York  City. 

B.  J.  W.  Kelley,  formerly  with  Gray  & 
Davis.  Inc.,  has  been  appointed  eastern  rep- 
resentative  for  the  American  Distributing 
Co.  He  will  open  a  New  York  office  in  the 
n.ar  future. 

H.  V.  Goodenough,  general  manager  of 
\  i  Miller  &  Co.,  Bellefontaine,  for  th<  past 
six  years,  has  resigned  to  accept  a  similar 
posfflpr  with  th.  Lorraine  Car  Co..  Rich- 
mond,  I  nil. 

L.   p.   Prossen,  formerly   vice-president   of 

the  Nilson-Miller  Co.,  has  become  connected 
with  the  Ortig  Motors  Co.,  Inc.,  New  Fork, 
as  secretary   and    treasurer. 

A.  R.  Johnson,  formerly  of  the  Cadillac 
Motor  Car  Co.,  Detroit,  has  been  appointed 
assistant  sales  manager  of  the  Auburn  Auto- 
mobile Co.,  Auburn,  Ind. 

Henry  Kissel,  formerly  service  manager 
for  the  Splitdorf  Electric  Co.,  is  now  in 
Charge  Of  the  repair  department  of  the  Amer- 

i.  .in    Kn.-ili    M.'.riii  to  Co 

Robert     T.     Walsh,     Cormerlj      ad 
manager  of  King,  litis  been  appointed  •'     It  I 

and    advertising    manager    of    the 
Apex  Motor  Corp. 
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G.  W.  Hoyt  has  severed  his  connection  as 
chief  engineer  of  the  Oakes  company  and  is 
preparing  to  enter  the  manufacturing  busi- 
ness  for  himself. 

L.  G.  Peed,  formerly  territorial  man  in  the 
East  for  the  Willys-Overland  Co.,  has  been 
made  manager  of  the  Toledo  branch. 

Joseph  W.  Bramwell  has  resigned  as  sales 
and  technical  engineer  of  the  American 
Bronze  Corp. 


REEVES  ON  SPEAKING  TOUR 

NEW  YORK,  Jan.  18— Alfred  Reeves, 
general  manager  of  the  National  Auto- 
mobile Chamber  of  Commerce  will  leave 
to-day  for  Milwaukee  where  he  will 
speak  to-morrow  before  the  Wisconsin 
State  Automobile  Dealers  Association. 
This  address  will  be  the  first  of  the  series 
before  representatives  of  all  branches  of 
automotive  industries.  Reeves  will  be  in 
Des  Moines,  Jan.  21,  Omaha,  Jan.  24, 
Kansas  City,  Jan.  25,  St.  Louis,  Jan.  26 
and  27,  and  Chicago,  Jan.  28.  He  will 
tell  the  dealers  and  others  the  present 
situation  in  the  industry  and  show  them 
that  there  is  no  reason  why  they  should 
be  despondent. 


VISIBLE    PUMP    NAMES    OFFICERS 

FORT  WAYNE,  IND.,  Jan.  17— At  the 
annual  election  of  directors  held  by  the 
Visible  Pump  Co.,  the  following  were 
elected:  A.  Z.  Polhamus,  H.  E.  Dean, 
S.  B.  Rohrer,  W.  M.  Roth,  C.  E.  Shell, 
C.  S.  Fair,  Allen  M.  Hartzell,  W.  H. 
Schnelker,  Fred  Wehrenburg  and  C.  F. 
Koelinger.  Following  the  election  the 
directors  met  and  named  the  following 
officers  to  serve  during  the  ensuing  year: 
President,  A.  Z.  Polhamus;  vice-presi- 
dent, H.  D.  Dean;  treasurer,  S.  B.  Rohrer 
and  secretary,  W.  M.  Roth. 


WOODHOUSE  VISITS  AMERICA 

LONDON,  Jan.  5— (Special  Corre- 
spondence)— The  chairman  of  the  S.  T. 
D.  (Sunbeam,  Talbot  &  Darracq)  motor 
combine  told  the  stockholders  that  the 
combine's  purchase  of  Jonas  Woodhead 
&  Sons,  Inc.,  the  leading  leaf  spring 
makers  to  the  British  motor  industry, 
has  shown  extremely  satisfactory  re- 
sults, and  that  the  managing  director  of 
the  company  was  then  in  America  "with 
the  object  of  studying  improvements 
which  American  spring  makers  have 
made  during  the  war." 


JULIUS  WEISS  DIES 

CHICAGO,  Jan.  14— Julius  Weiss,  a 
pioneer  in  the  automobile  business  and 
president  of  J.  Weiss  &  Son,  builders 
of  automobile  bodies  and  builders  of  one 
of  the  first  automobile  bodies  in  Chicago, 
died  at  his  home  here  last  week.  He  was 
aged  55. 


T.  J.  KELLEHER  DIES 

NEWARK,  N.  J..  Jan.  17— Thomas  J. 
Kelleher,  mechanical  superintendent  for 
the  Splitdorf  Electric  Co.,  died  at  his 
home  here  after  a  brief  illness  following 
an  operation.  He  formerly  was  with  the 
Hendee  Mfg.  Co.  at  Springfield,  the 
Remy  Electric  Co.  at  Anderson,  Ind..  and 
for  21   years  with  Western  Electric   Co. 
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SHOWS 

22-27 — San  Francisco,  Sec- 
ond Annual  Pacific  Coast 
Automotive  Equip- 
ment Exposition,  Audito- 
rium. 

22-29 — Baltimore,  Annual 
Automobile  Show.  Balti- 
more, Automobile  Dealers' 
Ass'n,  5th  Regiment  Ar- 
mory, J.  C.  O'Brien.  Mgr. 
22-29 — Cleveland,  Annual 
Passenger  Car  Show, 
Cleveland  Mfr"s  &  Dealers' 
Ass'n,  Wigmore  Coliseum. 
22-29 — Montreal.  Annual 
Automobile  Show,  Mon- 
treal Automobile  Trade 
Ass'n,  Motordrome  Bldg. 
29-Feb.  4  —  Chicago,  Na- 
tional Passenger  Car  Show, 
Coliseum,  Auspices  o  t 
N.A.C.C. 

31-Feb.  5 — London.  Ont.. 
National  Automobile  Show 
of  Western  Canada,  Lon- 
don Chamber  of  Commerce, 
Armories,  T.  C.  Kirby, 
Mgr. 
i  5-12 — Minneapolis,  Annual 
Automobile  Show.  Minne- 
apolis Automobile  Trade 
Ass'n. 
,  7.12 — Columbus,  National 
Tractor  Show,  Columbus 
Tractor  &  Implement  Club. 
Ohio    State    Fair    Grounds 


Feb.  7-12 — St.  Louis,  Annual 
Automobile  Show,  St. 
Louis  Automobile  M'f'rs  & 
Dealers'  Ass'n,  Robt.  E. 
Lee,  Mgr. 

Feb.  12-19 — Hartford.  Conn..  An- 
nual Automobile  Show, 
Hartford  Automobile  Deal- 
ers Ass'n.  Armory,  Arthur 
Fifoot,  Mgr. 

Feb.    12-19 — Kansas    City.      An 
nual       Automobile       Show. 
Kansas     City     Motor     Car 
Dealers'  Ass'n. 

Feb.  14-19 — Winnipeg,  Western 
Canada  Automotive  Equip- 
ment Show. 

Feb.  18-28 — San  Bernardino.  Cal., 
National  Orange  Show, 
Fred  M.  Renfro,  Mgr. 

Feb.  19-26 — San  Francisco.  Fifth 
Annual  Pacific  Automobile 
Show,  Exposition  Auditor- 
ium. George  Mahlgreen. 
Mgr. 

Feb.  21-26 — Louisville,  Annual 
Automobile  Show,  Louis- 
ville Automobile  Dealers 
Ass'n.  First  Regiment 
Armory.  C.  L.  Alderson. 
-iec'y. 

Feb.  21-26 — Salt  Lake  City, 
-nnual  Automobile  Show, 
mtermounta'in  Automotive 
Trades  Ass'n,  W.  D. 
Rishal.   Mgr. 


Feb.  26-Mar.  5 — Buffalo.  Annual 
Automobile  Show,  Buffalo 
Automobile  Oealers  Ass'n, 
74th  Regiment  Armory,  C. 
C.  Proctor,  Mgr. 
Mar.  2-10 — Des  Moines.  Annual 
Automobile  Show.  Colis- 
eum, C.  G.  Van  Vliet.  Mgr- 
Mar.  5-12 — Atlanta.  Annual  Au- 
tomobile Show,  Atlanta 
Automobile  Dealers'  Ass'n, 
Auditorium.  Virgil  Shepard. 
Mgr. 
Mar.  5-12 — Brooklyn,  Annual 
Automobile  Show,  Brook- 
lyn Motor  Vehicle  Dealers' 
Ass'n,  23d  Regiment  Ar- 
mory, George  C.  Lewis, 
chairman. 
Mar.  5-12 — Pittsburgh,  Annual 
Automobile  Show,  Auto- 
motive Ass'n,  Inc.,  Motor 
Square  Garden,  J.  J.  Bell, 
Mgr. 
Mar.  7-12 — Syracuse,  N.  Y.,  An- 
nual Automobile  Show. 
Syracuse  Automobile 
Dealers  Ass'n,  Armory, 
Howard  H.  Smith,  Mgr. 
Mar.  7-12 — Indianapolis.  Annual 
Automobile  Show,  Indiana- 
polis Automotive  Trade 
Ass'n,  Automobile  Bldg., 
State  Fair  Grounds,  John 
Orman,  Mgr. 
Mar.  12-19 — Boston,  Annual  Au- 
tomobile Show,  Mechanics 
Blder   and  South  Armory. 


Mar.  14-19 — Omaha.  Annual  Au- 
tomobile Show,  Omaha 
Automobile  Trade  Ass'n, 
Inc.,  Omaha  Auditorium, 
C.   G.   Powell,   Mgr. 

April  4-9 — Seattle,  Annual  Auto- 
mobile Show,  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 

April —  Chattanooga.  T  e  n  n.. 
Spring  Automobile  Show, 
Chattanooga  Automotive 
Trade  Ass'n,  Sunday  Tab- 
ernacle,  C.  A.  Noone,  sec'y. 


FOREIGN  SHOWS 

22-29  —  Colombo, 
Motor  Show. 


Ceylon 


Feb.  7— Delhi.  India,  Delhi  Motor 
Show. 

Mar.  23-28 — Witwatersrand  Ag- 
ricultural Show  including 
machinery  and  motors 
sections. 

CONVENTIONS 

Feb.  2-4 — Chicago,  First  Annual 
Meeting,  Automotive  Elec- 
tric Service  Assn.  Hotel 
La  Salle. 

May  4-7  —  Cleveland,  National 
Foreign   Trade   Council. 

Oct.  12-14,  1921— C  h  1  c  a  g  o, 
Twenty-Eighth  Annual, 
Convention  National  Im- 
plement &  Vehicle  Ass'n. 


Rubber  Association 

to  Have  Export  Section 

NEW  YORK,  Jan.  18— Directors  oi 
the  Rubber  Association  of  America, 
meeting  here  to-day,  determined  to  go 
ahead  at  once  with  the  formation  of  a 
foreign  trade  department  which  would 
seek  to  aid  member  manufacturers  of 
tires  and  rubber  goods  in  the  expansion 
of  export  trading.  This  department  was 
recommended  at  the  general  meeting  of 
the  association  held  during  show  week 
but  was  referred  to  the  directors  for  final 
action. 

Under  the  plans  for  the  new  depart- 
ment, an  export  manager  will  be  em- 
ployed and  the  activities  gotten  under 
way  at  once.  These  will  consist  of  re- 
search, publicity,  advisory  and  other 
work  of  a  similar  nature. 

Further  consideration  of  the  program 
of  expansion  also  recommended  at  the 
general  meeting  was  held  up  until  the 
next  meeting  in  February.  This  addi- 
tional program  includes  the  establish- 
ment of  departments  of  publicity,  cost 
accounting,  industrial  relations,  research, 
statistics  and  technical  and  standardiza- 
tion. 

GILBERT   &    BARKER    BUILD 

SPRINGFIELD,  MASS.,  Jan.  17— 
Several  large  additions  to  the  plant  of 
Gilbert  &  Barker  Mfg.  Co.,  this  city,  are 
being  hurried  to  completion  in  anticipa- 
tion of  an  early  return  to  normal  manu- 
facturing conditions.  The  new  units  are 
a  foundry,  400  x  100  ft.;  three-story 
manufacturing  building,  240  x  GO  ft.; 
sheet  metal  department  addition,  180  x 
160  ft;  storage  building  addition,  40ft.; 
addition  of  two  turbine  units  to  power 
plant.      Nearly    a   whole   city    block   has 


been  bought  adjoining  the  present  fac- 
tory site  to  allow  for  future  expansion. 
The  company  manufactures  gasoline 
filling  stations,  lubricatig  oil  storage 
and  distribution  systems  for  factories, 
and  heat  treating  furnaces  for  the  metal 
trades. 


Mexican  Trade  Good; 

Sales  on  Gold  Basis 

SAN  ANTONIO,  TEX.,  Jan.  17— Ac- 
cording to  Ralph  Trejo,  general  sales 
manager  for  the  Triangle  Sales  Co.,  who 
has  just  arrived  here  from  a  six  weeks' 
sales  trip  through  Mexico,  business  con- 
ditions in  that  country  have  been  espe- 
cially good  recently,  so  far  as  selling 
automobiles  and  accessories  are  con- 
cerned. 

"Automobile  Row  in  the  City  of  Mex- 
ico is  a  most  interesting  highway,"  said 
Trejo.  "All  sales  are  for  cash  and  almost 
all  is  gold,  very  little  silver  being  in 
circulation,  and  no  currency.  The  ac- 
cessories flank  the  automobile  shops 
proper,  and  are  a  vital  part  of  the  busi- 
ness. French  and  English  cars,  in  very 
high-priced  models,  are  sharp  competi- 
tors with  American-made  machines,  but 
in  the  medium-priced  and  cheap  cars  the 
American  has  practically  no  competition." 


Belgium  to  Continue 

December  Exhibits 

PARIS,  Jan.  5 — (Special  Correspond- 
ence)— Belgium  has  fixed  on  the  period 
Dec.  3  to  15  for  her  next  automobile 
show  which,  like  previous  events,  will  be 
held  in  the  Cinquantenaire  Palace,  Brus- 
sels. This  show  will  be  open  to  the  en- 
tire automotive  industry  and  will  be  in- 
ternational. In  order  to  eliminate  rival 
events,  it  has  been  decided  that  no  auto- 
mobile exhibits  shall  be  allowed  at  the 
Brussels  Trade  Fair,  to  be  held  during 
the  summer.  Firms  taking  part  in  this 
will  be  refused  admission  in  the  Brussels, 
London  and  Paris  automobile  shows.  Bel- 
gian automobile  manufacturers  have  also 
decided  to  boycott  the  motorcycle  and 
bicycle  show  announced  for  next  March 
in  Brussels. 

The  European  show  program  is  now 
complete,  the  series  opening  with  the 
Paris  exhibition  in  the  Grand  Palais  on 
Oct.  5  to  16.  London  will  hold  two  shows, 
the  first  one  being  devoted  to  trucks  on 
Oct.  14  to  22,  and  the  second  one  for 
passenger  cars  being  held  from  Nov. 
4  to  12  inclusive.  Belgium  closes  the 
series  with  Dec.  3  to  15.  It  is  not  known 
if  Milan  will  have  a  show,  and  a  motor 
exhibition  in  Berlin  next  winter  is 
doubtful. 


U.  S.  C.  C.  SETS  CONVENTION 
WASHINGTON,  Jan.  15— Selection 
of  Atlantic  City  as  the  meeting  place  of 
the  Chamber  of  Commerce  of  the  United 
States  was  announced  here  to-day.  The 
ninth  annual  convention  will  be  held 
April  27,  28  and  29.  The  representa- 
tives of  American  business  will  assemble 
in  an  effort  to  shape  a  definite  program 
of  co-operation. 


NASH  TO  ADDRESS  N.  A.  D.  A. 

ST.  LOUIS,  Jan.  15— The  annual  mas- 
ter address  at  the  convention  of  the  Na- 
tional Automobile  Dealers  Association 
will  be  made  by  Charles  W.  Nash,  presi- 
dent of  the  Nash  Motor  Co.  The  conven- 
tion is  scheduled  for  Chicago  during  Na- 
tional Show  Week  there  and  it  will  sound 
the  "Back  to  Selling"  war  cry  of  the 
association  to  35,000  members. 
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Cost    Accounting  as    a    Basis 
for  Selling  Cars 

On  the  competitive  market  that  is  before  the  vehicle 
manufacturer,  the  car  that  supplies  the  best  value 
for  the  money  will  win.  It  behooves  the  maker  to 
know  the  cost,  in  order  to  intelligently  meet 
competition.     This   article    explains    one    method, 

By  Clyde  Jennings 


HOW  much  does  the  vehicle  you  are  building 
cost? 
How  much  does  each  part  cost? 

Are  you  building  these  parts  cheaper  than  you  could 
buy  them? 

Is  your  direct  charge  for  direct  labor,  indirect  la- 
bor, factory  maintenance  or  sales  too  high? 

Can  you  discuss  these  items  with  your  neighbor  and 
if  you  do,  will  you  use  the  same  words  with  the  same 
meaning? 

These  are  a  few  questions  that  were  suggested  at  a 
recent  meeting  of  the  Industrial  Cost  Association. 
The  object  of  this  meeting  was  to  organize  in  New 
York  a  section  of  the  association.  The  section  was 
organized  and  will  hold  monthly  meetings.  At  these 
meetings  the  members  have  promised  that  they  will 
sit  around  the  table  and  discuss  costs.  First,  they 
will  establish  definitions  for  the  various  terms  so  that 
they  can  understand  each  other. 

The  men  gathered  at  this  meeting  were  very  frank 
about  present  conditions.  They  freely  admitted  that 
following  the  free  sales  period  of  the  past  few  years 
they  were  now  confronting  a  falling  market.  Cost 
has  gained  a  greater  importance  than  ever  before. 


Competition  is  certain  to  be  sharp  and  many  factories 
will  need  to  know  exactly  where  the  high  spots  in  the 
cost  are.  They  will  need  to  get  down  to  bed  rock  so 
that  they  can  sell  as  low  as  possible  and  yet  not  lose 
money.  They  will  also  need  to  analyze  their  costs  and 
compare  them  with  other  factories  doing  similar  work 
to  be  sure  that  these  costs  are  within  reason. 

To  do  this,  it  is  necessary  to  have  a  recognized  ter- 
minology, so  that  the  confreres  may  speak  the  same 
language. 

Prof.  W.  Rautenstrauch  of  Columbia  University, 
who  also  is  a  practical  and  active  manufacturer, 
talked  for  some  time  on  this  line  of  thought.  He  said 
that  in  his  work  he  often  felt  the  need  of  discussing 
the  cost  of  "tools  per  man"  with  factory  managers 
who  are  doing  a  similar  work  to  that  done  in  his 
factory.  This  need  not  mean  a  similar  product,  but 
working  with  similar  materials.  In  such  cases  most 
of  the  time  of  the  discussion  is  apt  to  be  taken  up  with 
reaching  an  understanding  as  to  how  depreciation  is 
charged  off  and  what  items  are  included  in  certain 
other  charges. 

The  speaker  cited  the  advance  made  in  the  study 
of  chemistry  since  all  chemists  spoke  the  same  Ian- 


152 


AUTOMOTIVE     INDUSTRIES 

THE    AUTOMOBILE 


January  27,  1921 


guage  and  used  the  same  measurements.  He  also  cited 
the  recent  accomplishments  of  the  astronomers  in  measur- 
ing the  star  Betelguese  with  its  hundreds  of  millions  of 
miles  in  computations.  The  thing  that  we  need  to  do  now, 
he  said,  is  to  establish  standards  whereby  we  can  accur- 
ately measure  some  of  the  factors  in  our  everyday  affairs. 

The  story  of  the  organization  of  this  Association  is 
interesting.  A.  A.  Alles,  Jr.,  as  a  member  of  the  cost 
committee  of  the  American  Gear  Makers'  Association, 
attempted  to  gather  material  for  a  paper  to  read  be- 
fore that  body.  He  wrote  to  practically  all  of  the  indus- 
trial associations  and  to  many  large  manufacturers  for 
assistance,  but  the  replies  that  came  back  were  requests 
for  assistance  from  him.  He  found  that  while  many  in- 
dustrial associations  had  attempted  to  establish  systems, 
most  of  them  had  not  been  able  to  make  much  progress, 
because  they  had  confined  themselves  to  the  distribution 
of  forms  rather  than  to  the. extension  of  their  work  to 
explain  why  such  a  system  was  recommended.  One  or 
two  associations  had  made  definite  progress,  but  they 
had  confined  their  work  exclusively  to  their  lines  of  busi- 
ness and  had  not  really  attempted  a  solution  of  the  great 
fundamental  problems. 

It  occurred  to  Alles  while  working  with  this  problem 
that  cost  accounting  education  should  not  be  limited  to  a 
definite  industry,  but  that  its  fundamentals  should  be 
the  same  for  all  industry.  As  a  result  of  this  corre- 
spondence it  became  apparent  that  there  is  great  need 
of  co-operation  on  the  part  of  practical  business  men  in 
seeking  a  solution  of  this  question.  So  this  organiza- 
tion was  formed  by  representatives  of  firms  who  aske.d 
permission  to  co-operate  in  the  dissemination  of  this 
information.  This  movement,  Alles  explained  in  telling 
the  story  to  the  New  York  section,  is  entirely  apart  from 
any  similarly  named  movement  on  the  part  of  profes- 
sional accountants.  Regardless  of  the  merits  of  ac- 
counting systems,  this  body  of  men  are  looking  at  the 
problem  differently.  They  have  nothing  to  sell  and  they 
will  get  benefit  only  as  they  join  in  the  mutual  under- 
standing and  practices  of  other  manufacturers,  so  that 
they  can  discuss  costs  with  their  neighbors.  Any  direct 
value  will  have  to  come  to  them  through  the  elimination 
of  that  competition  which  is  founded  on  a  lack  of  under- 
standing. The  membership  in  the  association  does  not 
bind  the  firm  or  trade  association  to  an  adoption  of  the 
methods  suggested. 

The  prospectus  of  the  Association  says,  "It  is  not  a 
matter  of  regulating  costs  or  prices.  That  would  be  con- 
trary to  public  policy."  This  prospectus  says  the  objects 
of  the  association  are: 

(a)  To  stimulate  the  interest  of  all  manufactur- 
ers in  correctly  determined  costs. 

(b)  To  standardize  cost  and  accounting  termin- 
ology; to  establish  governing  principles;  and  to  sim- 
plify cost  accounting. 

(c)  To  educate  our  members  in  the  use  and  ad- 
vantages of  graphic  charts  and  other  modern  meth- 
ods of  cost  analysis  and  control. 

(d)  To  assist  members  of  the  Association  who  are 
identified  with  cost  committees  of  trade  organiza- 
tions in  formulating  uniform  cost  methods,  and  to 
recommend  to  our  members  the  adoption  of  such 
uniform  methods. 

(e)  To  provide  a  forum  for  the  discussion  of  cost 
problems  and  practices  through  general  and  local 
meetings;  and  to  gather  and  disseminate  news  of 
interest  to  our  members. 

(f)  To  establish  a  library  of  cost  literature,  and 
to  maintain  a  bureau  of  information  through  which 
members  may  be  assisted  in  the  solution  of  their  in- 
dividual cost  problems. 


(g)  To  co-ordinate  the  efforts  of  our  members  to 
the  end  that  cost  production  may  be  considered  in 
its  proper  relation  to  the  complex  problems  of  in- 
dustrial management. 

The  method  of  carrying  out  these  objects  is  simple. 
It  is  the  intent  to  arrange  the  national  membership  into 
groups  and  that  these  men  shall  meet  and  discuss  definite 
topics.  One  evening  might  be  devoted  to  "direct  labor." 
Another  to  what  it  is  proper  to  charge  to  the  sales  de- 
partment. A  transcript  will  be  made  of  these  discus- 
sions. They  will  be  sent  to  the  central  body  committees 
and  there  digested.  It  is  hoped  in  this  way  to  finally 
arrive  at  a  satisfactory  definition  of  the  terms  that  now 
figure  in  costs  and  which  are  now  so  variable. 

One  of  the  speakers  at  the  recent  New  York  section 
meeting  was  C.  H.  Smith,  who  is  in  charge  of  clerical 
work  for  the  Westinghouse  Air  Brake  Co.  He  said  that 
his  company  had  joined  this  association  because  it  had 
been  unable  to  solve  its  own  problems  and  wanted  as- 
sistance from  all  sources.  He  said  that  when  the  effort 
was  first  made  to  learn  what  were  the  costs  of  manu- 
facture of  that  company's  products,  only  confusion  re- 
sulted. Each  of  the  factories  had  its  own  method  of 
figuring  cost  and  the  gathering  of  data  on  labor,  sales 
and  other  items  were  useless  because  they  could  not  be 
compared.  Patient  effort  had  brought  some  order  out  of 
this  confusion,  but  the  desired  results  were  still  far  in 
the  future.  Smith  told  an  interesting  story  of  a  recent 
conference  on  this  subject,  at  which  one  of  the  confreres 
was  a  professor  of  cost  accounting  for  a  correspond- 
ence school.  This  man  said  that  the  proper  method  of 
charging  overtime  was  to  divide  it  equally  between  the 
factory  maintenance  charge  and  the  sales  charge.  His 
reason  for  placing  the  charge  against  the  sales  depart- 
ment was  that  if  the  sales  department  had  not  sold  the 
goods,  the  overtime  would  not  be  incurred. 

All  through  these  talks  was  a  running  comment  on  the 
difficulties  that  manufacturers  have  recently  experienced 
in  solving  the  questions  of  federal  taxes  and  of  the  esti- 
mating of  depreciation  to  obtain  the  proper  credits  in 
making  tax  returns.  The  present  confusion,  it  was  main- 
tained, is  due  to  the  fact  that  there  is  no  existing  stand- 
ard or  understanding  which  the  government  can  adopt 
for  the  making  of  these  returns.  Such  an  understanding, 
it  was  asserted,  would  have  saved  the  manufacturers  a 
great  deal  of  expense  and  confusion. 

The  membership  of  this  Association  is  quite  large, 
considering  that  it  is  less  than  a  year  old.  The  roster  of 
firms  and  trade  associations  is  an  imposing  one.  It  ap- 
parently does  not  include  any  automobile  manufacturer, 
but  it  does  include  many  parts  manufacturers. 

The  lesson  for  the  automotive  industry  that  is  to  be 
drawn  out  of  the  work  would  seem  to  be  this: 

The  selling  of  automotive  vehicles  is  to  be  strictly 
competitive  for  some  time  in  the  future.    In  the  end, 
the  man  who  gives  the  best  value  for  the  money  will 
win.     The  best  method  of  making  sure  to  give  the 
best  value  for  the  money  is  to  know  exactly  the  cost. 
Profitable   selling,   of   course,   means   getting   back    the 
cost  with  a  reasonable  profit.    So  cost  must  become  the 
basis  of  selling.     Cost  can  be  separated  into  its  several 
elements    and   the  manufacturer   who   cannot   meet   the 
prices  of  his  competitors  can  then  pick  out  the  points 
of  excessive  cost.    Without  adequate  cost  data,  the  manu- 
facturer does  not  know  where  to  cut,  for  he  does  not 
know  in  what  regard  his  costs  are  too  high. 

A.  A.  Alles,  Jr.,  1501  Peoples  Bank  Building,  Pitts- 
burgh, is  executive  secretary  of  the  Association.  F.  G. 
Roberts  of  SKF  Industries,  165  Broadway,  is  secretary 
of  the  New  York  section. 
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Friction  Metal  for  Brake  Linings 

An  adaptation  of  European  practice  facilitated  by  manufacture  in  this 
country  of  a  copper-lead  alloy  said  to  possess  exceptional  friction  quali- 
ties. Tests  with  V-shape  brake  on  truck  promise  well.  Elimination  of 
brake  squeaking  said  to  be  effected.      High  friction  coefficient  churned. 


IN  the  United  States  and  Great  Britain  it  is  now  the 
almost  universal  practice  to  line  motor  car  brakes  with 
a  woven  friction  lining  of  asbestos,  cotton,  rubber  and 
wire.  In  Continental  Europe,  on  the  other  hand,  metal  to 
metal  brakes  are  extensively  used,  and,  of  course,  all  rail- 
road braking  is  by  metal  to  metal  brakes.  One  objection 
to  metal  brakes  for  motor  car  work  in  the  past  has  been 
that  such  brakes  lose  a  great  deal  in  holding  ability  when 
oil  gets  onto  their  braking  surfaces.  It  is  quite  possible 
that  with  improved  methods 
for  packing  the  axles,  so  as 
to  prevent  the  escape  of  oil 
from  them,  this  objection  is 
no  longer  valid. 

The  Super-Refined  Metals 
Co.,  manufacturers  of  the 
well-known  Kelly  metal  for 
bearings,  have  developed  a 
eopper-lead  alloy  called  Kel- 
met  which  has  exceptional 
friction  qualities  and  which 
they  plan  to  market  as  a 
brake  metal.  It  was  found 
that  lining  an  ordinary 
brake  shoe  or  sector  having 
a  flat  cylindrical  friction 
surface  with  the  metal,  did 
not  work  out  to  the  best  ad- 
vantage, as  the  brake  then 
was  too  harsh  in  action. 
Consequently  a  brake  with 
V-section  surface  was  de- 
signed, and  this  is  said  to 
have  overcome  the  harsh- 
ness. 

The  manufacturer  of  this 
metal  made  some  tests  with 
these  brakes  on  a  Mack 
truck  at  Los  Angeles.  These 
tests  attracted  the  atten- 
tion of  the  International 
Motor  Co.,  manufacturers 
of  the  Mack  truck,  and  at 
their  invitation   officials   of 

the  metals  company  came  to  New  York  recently  and 
had  a  set  of  their  brakes  fitted  to  a  Mack  ."i'.-ton  truck 
with  which  braking  tests  were  made.  The  total  weight  of 
truck  and  load  was  21,845  lb.  The  first  fcesl  was  made  or. 
a  hard  surfaced  road  in  New  York  City  which  is  mainly 
used  for  trucking  purposes  in  unloading  ships.  The  road 
consists  mostly  of  sand  and  gravel  but  has  a  subtantial 
foundation  and  is  very  good.  The  results  of  these  trials 
were  as  follows : 


V-tyi>< 


brake   with   metallic   friction   surfa 
Mack  truck 


Speed, 

Distance,* 

Time, 

M.P.H. 

Ft. 

Sec. 

15 

23  2  3 

2  1  5 

14 

17 

1  l  5 

•Traveled   after  brake 


The  second  test  was  made  on  Fort  George  Hill,  which 
has  a  roadbed  of  stone  blocks  and  a  grade  of  12  per  cent. 
The  results  of  this  test  were  as  follows: 

Speed,  Distance,  Time, 

M.P.H.  Ft.  Sec. 

20  96 1/6  5  2/5 

20  86  1/4  4  3/5 

These  tests  were  under  the  supervision  of  the  Mack 
company  testers  and  several 
officers  of  the  Super-Refined 
Metals  Co.,  including  G.  H. 
Beaton,  president;  F.  C. 
Harding,  vice-president,  and 
H.  A.  Walker,  who  devised 
the  method  of  application  of 
the  Kelly  metal  with  the  V- 
type  of  brake. 

The  Mack  company  on  Oct. 
26  held  a  similar  test  with 
the  same  truck  equipped 
with  its  standard  fabric 
lined  brakes.  The  results  of 
these  tests  on  the  level  roads 
were  as  follows : 
Speed,  M.P.H.  Distance,  Ft. 
12  20 11/12 

12  20 11/12 

12  20 1/4 

The  tester  then  made  a 
first  adjustment  of  the 
brakes,  after  which  he  made 
two  more  trials  as  follows: 
Speed,  M.P.H.  Distance,  Ft. 
12  32  1/4 

12  24  1/4 

On   the   Fort    George   Hill 
only    one    trial    was    made, 
with  the  following  results : 
Speed,  M.P.H.     Distance,  Ft. 
15  56  1/3 

Reducing  all  the  tests  held 
under  the  same  conditions  to  a  common  basis  of  12  m.p.h., 
the  average  stopping  distance  on  the  level  with  Kelmet 
brakes  was  13  5  16  ft.,  and  with  fabric  brakes  24 '  -  ft. 

Reducing  the  Fort  George  Hill  results  to  a  basis  of  15 
m.p.h.,  the  truck  with  the  Kelmet  brakes  stopped  in  56}^ 
ft.  and  the  truck  with  the  fabric  brakes  in  51%  ft.  These 
test  results  therefore  do  not  appear  very  consistent,  for 
while  in  the  tests  on  the  level  the  truck  was  stopped  with 
Kelmet  brakes  in  little  over  half  the  distance  as  with  fab- 
ric brakes,  on  the  12  per  cent  down  grade  the  relative  dis- 
tance covered  before  coming  to  a  stop  was  only  slightly 
less  than  with  the  fabric  brakes. 

The  alloy  used  for  brake  lining  has  a  melting  tempera- 
ture of  1650  deg.  Fahr.  and  is  claimed  to  have  a  friction 
coefficient  roughly  22  per  cent  greater  than  asbestos  fabric. 
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New  Wright  Aeronautic  Engine 
Succeeds  the  Hispano-Suiza 

New  job  resembles  predecessor  in  -many  detail  parts,  retaining  steel  sleeve 
and  combination  valve  stem  and  tappet,  but  embodies  many  changes  orig- 
inally developed  by  Wright  company,  including  better  cooling  and  sim- 
plified  lubrication    systems.      New  magneto  mounting  provided. 

By  A.  Ludlow  Clayden 


THE  Wright  Aeronautical  Corp.,  the  successor  of 
Wright-Martin  Aircraft  Co.,  who  manufactured 
Hispano-Suiza  motors  in  large  quantities  during 
the  war,  have  just  produced  a  new  engine  which  will 
be  known  as  the  Wright  model  E-2,  this  marking  the 
abandonment  of  the  connection  with  Hispano.  While 
the  new  engine 
embodies  man  y 
features  which 
are  similar  to 
Hispano  practice 
there  is  scarcely 
a  detail  that  is 
not  an  original 
development  o  f 
the  Wright  Aero- 
nautical  com- 
pany's engineer- 
ing work.  In 
fact  the  new 
model  resembles 
the  original  His- 
pano only  to 
about  the  same 
extent  as  the  Lib- 
erty engine  re- 
sembled the  ori- 
ginal Mercedes. 

There  are  two 
typical  Hispano 
features  retained, 
namely,  the  cylin- 
der construction, 
which  consists  of 
steel  sleeves 
threaded  into  a 
common  alumi- 
num water  jacket, 
and  the  well 
known  combina- 
tion valve  tappet 
and  valve  stem. 
Even  in  these 
parts     there     are 

changes,  notably  in  the  heads  of  the  steel  cylinders,  which 
are  very  much  thicker,  a  change  which  has  been  found  to 
do  away  almost  entirely  with  valve  warping.  Probably  the 
thick  cylinder  head  remains  actually  cooler  in  operation 
than  a  thin  head,  in  just  the  same  way  that  a  thick  piston 
head  has  been  found  to  enable  a  piston  to  run  cooler. 
Better  valve  cooling  has  been  still  further  insured  by 


Rear  view  of  Wright  aeronautic 
mounting  of 


altering  the  shape  of  the  exhaust  valve  ports.  These  are 
oval  in  normal  section,  giving  a  large  area  with  but  small 
depth,  so  that  there  is  plenty  of  room  for  water  beneath 
the  ports  and  above  the  cylinder  heads.  Tests  on  the 
block  and  in  the  air  indicate  that  the  valve  life  has  been 
at  least  doubled  as  compared  with  the  Hispano  original 

design. 

A  deeper  water 
jacket  is  used, 
coming  low 
enough  to  cover 
all  the  piston 
rings  at  the  bot- 
tom end  of  the 
stroke.  This  pro- 
vides enough  ex- 
tra piston  cool- 
ing to  allow  a 
slight  increase  in 
compression  with 
corresponding  in- 
crease in  power. 
The  change  in 
compression  i  s 
not  great  but  just 
enough  to  be  per- 
ceptible, the  depth 
of  the  combus- 
tion space  having 
been  decreased 
by  5  mm.  by  the 
thicker  cylinder 
heads. 

The  pistons 
have  no  webs 
beneath  the  heads 
and  are  generally 
similar  to  the 
300-hp.  design, 
but  the  four  rings 
have  individual 
grooves  and  there 
is  a  change  in 
the  piston  pins. 
On  the  300-hp.  pistons  the  pins  floated  and  were  held 
endwise  by  fixed  aluminum  plugs  like  the  Liberty  design. 
The  piston  pins  used  in  the  new  engine  also  float,  but 
cylinder  scoring  is  prevented  by  bronze  plugs  pressed  in- 
to each  end  of  the  pin.  This  considerably  simplifies  the 
piston  machining  and  is  equally  effective. 

Perhaps  it  is  in  the  lubrication  system  that  the  Wright 


engine,  showing  new  inclined 
magnetos 
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engines  have  departed  furthest  from  Hispano  practice. 
It  may  be  remembered  that  the  Hispano  motors  had  vane 
pumps  for  the  pressure  side  and  gear  pump  mounted  on 
the  extreme  rear  end,  behind  the  magnetos,  sucked  oil 
from  the  crankcase  and  delivered  it  to  the  tank. 

While  perfectly  effective,  this  design  had  three  draw- 
backs. Firstly,  the  vane  type  of  pump  requires  delicate 
fitting  in  the  first  place  and  is  subject  to  loss  of  efficiency 
by  wear.  Secondly,  the  single  suction  pump  having  only 
one  crankcase  connection,  needed  a  case  with  a  deep  sump. 
Thirdly,  the  separation  of  the  two  pumps  called  for  rather 
a  lot  of  external  piping. 

This  design  was  first  departed  from  in  the  Wright  300 
hp.  by  the  substitution  of  a  single  assembly  of  three  gear 
pumps  in  the  crankcase.  The  Wright  E-2  has  carried 
still  further  the  elimination  of  connections,  while  the 
completeness  of  the  distribution  of  oil  has  been  improved. 

As  for  the  300  hp.,  there  is  a  single  assembly  of  two 
suction  and  one  pressure  pump.  This  group  of  pumps 
is  mounted  on  a  base  plate  which  mates  with  a  surface  on 
the  bottom  of  the  shallow  crankcase.  The  main  pressure 
line  is  internal,  and  so  is  the  suction  line  which  goes  to 
the  front  end  of  the  case.  The  ends  of  these  two  lines 
are  brought  to  holes  in  the  crankcase  base,  which  1.  les 
register  with  ports  in  the  base  plate  of  the  pump  so  tnat 
there  are  only  two  external  connections  to  be  made,  one 
the  delivery  from  the  engine  to  the  oil  tank  and  radiator, 
the  other  the  intake  from  the  tank  to  the  pressure  pump. 

Oil  is  supplied  in  the  first  place  to  grooves  in  the  bear- 
ing bosses  of  the  crankcase  which  encircle  the  bushings, 
through  the  crankshaft  to  the  connecting  rods,  and  thence 
by  spray  to  the  other  crankcase  parts.  From  the  front 
main  bearing  a  lead  goes  to  each  of  the  front  camshaft 
bearings,  thence  the  oil  flows  through  the  camshafts,  and 
out  through  holes  which  are  drilled  in  the  approach  face 
of  each  cam,  as  well  as  through  others  leading  to  the  cen- 
ter and  rear  end  camshaft  bearings. 

In  the  original  Hispano,  excess  oil  from  the  camshafts 
found  its  way  back  to  the  base  through  the  hollow  vertical 
shaft  which  drives  each  camshaft  from  its  rear  end.  This 
successfully  disposed  of  excess  during  climbing,  but  when 
flying  on  an  even  keel  or  diving  there  was  always  a  possi- 
bility of  sufficient  oil  collecting  to  rise  over  the  tops  of  the 
valve  guides,  with  consequent  fouling.  To  overcome  this, 
the  new  engine  has  a  return  lead  at  the  front  end  of  each 
block  of  cylinders  as  well  as  holes  around  the  vertical 
shaft  bearing  at  the  rear  end. 

Another  improvement  in  lubrication  is  the  taking  of  a 
separate  pressure  lead  from  the  main  channel  to  the  ball 
thrust  bearing,  it  being  believed  that  lack  of  adequate 
oil  has  sometimes  caused  this  bearing  to  drag  and  so  rotate 
a  little  in  the  crankcase. 

Another  feature  of  conspicuous  advantage  is  found  in 
the  magneto  mounting.  The  old  design  used  two  mag- 
netos which  were  set  in  a  horizontal  plane  on  a  trans- 
verse bracket  bolted  to  the  rear  end  of  the  crankcase,  the 
drive  being  from  the  end  of  the  crankshaft  through  a 
slot  and  tongue  to  a  smaller  shaft  bearing  a  spiral  gear, 
and  thence  to  a  cross  shaft  with  a  magneto  coupling  on 
each  end.  This  construction  called  for  one  right  hand 
and  one  left  hand  magneto  and  also  had  the  disadvantage 
that  the  magneto  bracket  came  in  such  a  position  that  the 
bed  timbers  of  fuselage  could  not  be  extended  rearward. 

In  Model  E-2  the  magnetos  are  set  at  an  angle  to  each 
other,  which  lifts  them  out  of  the  way  of  the  fuselage 
members.  Also,  instead  of  the  single  transverse  shaft 
the  bracket  carries  two  short  shafts  each  provided  with 
a  bevel  pinion  the  two  meshing  with  a  single  bevel  which 
takes  the  place  of  the  spiral  gear.  This  makes  the  rota- 
tion of  the  magnetos  both  alike  and  so  simplifies  the  han- 
dling of  spares. 


The  three  oil  pumps  grouped 
in  a  single  assembly  fitting 
into  the  crankcase,  with  wa- 
ter pump  below  and  outside 
the  crankcase 


Positive  clutch  used 
in  camshaft  drive  to 
enable  fine  angular 
adjustment  in  tim- 
ing valves 


Mentioning  spare  parts,  it  has  been  an  object  in  laying 
out  the  new  model  to  use  as  many  as  possible  of  the  de- 
tails of  the  180  hp.  engine,  which  was  made  in  large  num- 
bers by  the  Wright-Martin  Corp.  and  for  which  there  are 
still  fair  stocks  of  spares  in  various  places.  Thus  the 
marine  type  connecting  rods  which  were  the  first  Ameri- 
can innovation  and  the  first  departure  from  Hispano  prac- 
tice are  retained  unaltered.  The  crankshaft  and  cam- 
shafts are  identical,  the  water  pump  is  the  same,  although 
it  attaches  to  a  quite  different  type  of  oil  pump,  and  so  on 
throughout  the  smaller  parts. 


WHILE  it  is  important  to  maintain  a  low-pouring  tem- 
perature for  casting  aluminum  alloys,  it  is  equally 
important  to  avoid  overheating  the  metal  in  the  furnace 
charges.  Doubtless  some  advantage  is  gained  when 
overheated  melts  are  allowed  to  cool  to  the  cor- 
rect pouring  temperature,  and  part  of  the  danger 
of  overheating  is  minimized  by  so  doing.  Neverthe- 
less, for  aluminum,  overheating  is  very  objectionable, 
because  of  the  rate  of  dissolution  of  iron  from  cast  iron 
melting  pots  and  of  the  reduction  of  silica  from  clay  cruc- 
ibles, as  well  as  absorption  of  gases  from  the  local  atmos- 
phere. For  molten  metals,  the  absorption  of  gases  in- 
creases with  rising  temperature,  this  being  possibly  due 
to  the  fact  that  metals  form  loose  compounds  with  hydro- 
gen and  nitrogen.  The  absorbed  gases  are  often  held  by 
the  metal  until  solidification  starts,  when  they  are  liberated 
and  cause  unsoundness.  Hence,  an  overheated  melt  would 
contain  more  absorbed  gases  than  one  not  overheated,  and 
it  would  be  expected  that  castings  poured  from  former 
would  be  more  unsound  than  those  poured  from  latter. 


IT  has  been  the  experience  of  the  R.  A.  F.  in  Palestine 
and  Mesopotamia,  where  atmospheric  temperatures  are 

generally  quite  high,  that  water-cooled  engines  almost  in- 
variably boil  their  water  away,  whereas  air-cooled  engines 
continue  to  work.  The  explanation  of^red  is  that  an  air- 
cooled  engine  will  continue  to  funct'  at  higher  tempera- 
ture than  that  at  which  water  boils  away. 
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A  High  Speed  Engine  With  Positively 

Operated  Valves 

But  one  poppet  valve  per  cylinder  is  used,  this  being  put  in  communica- 
-  tion  alternately  with  inlet  and  exhaust  ports  by  a  rotary  distributor 
placed  lengthwise  of  cylinder  head  casting.  Yoked  rocker  levers  have  two 
rollers  in  contact  with  opposite  sides  of  cam.  Cooling  of  valves  by  incom- 
ing charge  makes  it  possible  to  use  higher  compression  without  knock. 


WHILE  the  ordinary  spring-returned  poppet  valve 
works  satisfactorily  at  low  speed,  difficulties  are 
encountered  at  extremely  high  speeds  which  are 
used  in  racing  engines  and  some  stock  engines.  Naturally, 
the  higher  the  speed  of  the  engine  the  stronger  the  spring 
must  be  to  keep  the  cam  follower  in  contact  with  the 
cam,  and  the  stronger  the  spring  the  greater  the  strain 
on  the  valve  and  usually  also  on  the  material  of  the  spring 
itself.  The  difficulty  usually  lies  either  in  noisy  opera- 
tion or  in  excessive  strain  on  the  valve  mechanism  at  high 
speed.  Moreover,  the  speed 
at  which  the  engine  gives  its 
maximum  output  is  depen- 
dent upon  the  ability  of  the 
valve  and  valve  follower  to 
follow  the  cam  outline. 

In  racing  engines  mechan- 
ically opened  and  closed 
valves  have  been  used  re- 
peatedly in  the  past.  The 
problem  of  designing  a  pop- 
pet valve  mechanically  oper- 
ated both  in  opening  and 
closing  involves  considerable 
difficulty,  for  whereas  the 
pressure  within  the  cylinder 
during  the  compression  and 
power  strokes  takes  up  any 
slackness  there  may  be  in 
the  valve  mechanism  and 
moves  the  valve  toward  its 
seat,  if  it  is  not  already 
there,  the  suction  in  the  cy- 
linder during  the  inlet  stroke 
tends  to  raise  the  valve  off 
its  seat  and  to  allow  spent 
gases  to  be  drawn  back  into  the  engine  if  there  is  any 
slackness  in  the  mechanism.  And  it  is,  of  course,  impossi- 
ble to  eliminate  all  play  and  flexibility  from  a  valve  oper- 
ating mechanism   consisting  of  several   very  light  parts. 

In  a  design  of  engine  due  to  R.  Abell,  and  which  is  il- 
lustrated herewith  in  cross  section  and  longitudinal  ele- 
vation partly  in  section,  only  a  single  poppet  valve  is  used 
per  cylinder.  This  valve  serves  for  both  the  inlet  and 
exhaust.  The  function  of  the  valve  is  determined  by  a 
rotary  distributor  which  places  the  poppet  valve  pocket  in 
communication   alternately  with  inlet  and  exhaust  ports. 

The  engine  is  a  six  cylinder  block  cast  type  of  3Vi  in. 
bore  x  5  in.  stroke.  Both  the  poppet  valve  and  the  dis- 
tributor are  mour'ed  in  the  cylinder  head,  which  is  de- 
tachable and  is  bo  id  to  the  cylinder  block  with  the  usual 
copper-asbestos  gasket  between.     The  combustion  cham- 


bers, which  are  located  in  the  cylinder  head,  are  hemi- 
spherical in  shape  and  are  completely  machined.  Two 
spark  plug  bosses  are  provided,  on  opposite  sides  of  the 
cylinder  head.  The  overhead  camshaft  is  located  in  the 
center  plane  of  the  cylinders  and  is  operated  from  the 
crankshaft  through  a  vertical  shaft  at  the  forward  end 
of  the  engine  which  is  provided  with  bevel  gears  both  at 
top  and  bottom.  This  vertical  shaft  is  a  high  speed  shaft, 
being  geared  up  from  the  crankshaft  in  the  ratio  of  3  to  4, 
and  can  therefore  be  quite  light.  It  is  enclosed  in  a  "V" 
shaped  extension  at  the  for- 
ward end  of  the  cylinder 
casting  and  is  provided  with 
a  splined  sliding  joint  to 
make  allowance  for  the  heat 
expansion  of  the  cylinder 
block. 

The  valve  rocker  levers 
are  yoke  shaped  and  are  pro- 
vided with  rollers  on  oppo- 
site sides  of  the  cams.  The 
cams  are  of  unusual  shape 
and  they  completely  fill  up 
the  space  between  the  rollers 
throughout  the  cycle.  There 
is,  therefore,  no  lost  motion 
in  the  whole  mechanism  at 
any  point  of  the  cycle,  and 
the  valve  must  absolutely 
follow  the  outline  of  the 
cam.  The  rocker  levers  are 
mounted  on  a  hollow  shaft 
which  is  carried  by  the  caps 
on  the  camshaft  bearings, 
and  after  removing  the  nuts 
from  the  studs  of  the  bear- 
ings, the  entire  valve  mechanism,  including  the  camshaft, 
can  be  removed  from  the  engine.  The  poppet  valve, 
which  is  bowl  shaped  for  lightness  and  ease  of  opening 
and  closing,  has  a  clear  diameter  of  1  13/16  in.  and  a 
lift  of  7/16  in.  The  seating  of  the  valve  can  be  adjusted 
by  means  of  a  spool  which  is  locked  in  place  by  a  castell- 
ated nut  and  cotter  pin.  In  adjusting  the  valve,  it  is 
brought  to  within  a  few  thousandths  of  an  inch  of  its 
seat,  and  the  inertia  on  the  valve  and  the  compression 
pressure  can  be  relied  upon  to  close  it.  The  poppet  valve 
begins  to  open  45  deg.  before  the  end  of  the  power  stroke 
and  closes  45  deg.  from  the  beginning  of  the  compression 
stroke,  thus  remaining  open  for  a  period  corresponding 
to  a  crank  motion  of  450  deg.  When  the  crank  is  in  the 
top  dead  center  position  at  the  end  of  the  exhaust  stroke 
the  distributor  is   in   its  central  position,  both   the   inlet 


Abell  engine,  slum-hit)  crankshaft,  double  roller  rocker  arms 
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and  the  exhaust  port  being  closed.  Consequently,  the 
exhaust  port  closes  and  the  inlet  valve  port  opens  simul- 
taneously irrespective  of  speed. 

The  compression  chamber  is  so  dimensioned  that  a  cold 
compression  of  90  lb.  is  obtained,  and  with  this  compres- 
sion there  is  said  to  be  absolutely  no  knocking  with  the 
ordinary  commercial  gasoline.  This  is  ascribed  to  the 
fact  that  there  is  no  overheated  exhaust  valve  with  which 
the  combustible  gases  come  in  contact  and  become  ignited. 
After  each  exhaust  stroke  the  incoming  cool  charge  passes 
over  the  exhaust  valve  and  cools  it  to  such  a  degree  that 
it  never  reaches  a  temperature  beyond  that  corresponding 
to  the  bluing  temperature  of  steel.  It  is  claimed  that, 
owing  to  the  thorough  cooling  of  the  valve,  it  is  possible 
to  use  a  compression  20  lb.  higher  than  is  ordinarily  em- 
ployed. This  results  in  a  higher  explosion  pressure, 
increased  power  and  reduced  fuel  consumption.  Owing 
to  the  fact  that  the  poppet  valve  has  no  spring  and  its 
spool  is  quite  free  on  the  end  of  the  rocker  lever,  the 
valve  continuously  creeps  around  on  its  seat,  which  re- 
sults in  uniform  temperature  conditions  and  uniform  wear 
over  the  whole  valve  head  and  prevents  pitting  and  other 
valve  troubles.  Since  the  valves  are  not  held  down  te 
their  seats  by  springs  and  remain  open  throughout  the 
exhaust  and  inlet  strokes,  the  energy  consumed  in  oper- 
ating the  camshaft  is  considerably  reduced. 

The  distributor  valve  is  made  of  cast  iron  and  is  cored 
out  for  lightness.  To  facilitate  machining  and  foundry 
work  it  is  made  in  halves,  with  a  tongue  and  grove  joint 
at  the  center. 

The  distributor  valve  is  given  about  the  same  clear- 
ance per  inch  of  diameter  that  is 
given  a  cast  iron  piston.  Oil  on 
the  surface  of  the  valve  forms  a 
sufficient  seal  as  the  pressure  diff- 
erence is  small  and  any  slight  leak- 
age which  might  occur  has  no  ma- 
terial   effect.     Lubrication    of    the 


distributor  valve  is  effected  entirely  by  oil  spray  in  the 
exhaust.  Additional  lubrication  has  been  provided  in 
some  experimental  engines,  but  was  found  to  be  superflu- 
ous, ample  lubrication  being  provided  by  oil  deposited  by 
the  exhaust  gas.  The  temperature  of  the  distributor 
valve  is  not  high,  due  to  the  cooling  effect  of  the  charge 
which  absorbs  heat  left  by  the  exhaust  gases. 

One  advantage  of  the  construction  employed  is  the  fact 
that  the  incoming  charge  passes  over  surfaces  of  the  dis-' 
tributor  and  poppet  valves  which  have  just  been  heated 
by  the  exhaust.  This  results  in  vaporizing  the  fuel  and 
provides  in  effect  the  same  hot-spot  which  in  engines  of 
the  conventional  type  is  arranged  in  a  quite  different 
manner. 

The  large  bevel  gear  at  the  forward  end  of  the  cam- 
shaft is  made  of  bakelite  in  order  to  secure  noiseless 
operation.  This  gear  has  40  teeth,  while  the  crankshaft 
pinion  has  20. 

Lubrication  of  the  engine  is  by  the  pressure  system 
from  a  gear  pump  mounted  below  the  crankshaft  ahead  of 
the  forward  main  bearing  and  driven  by  a  bevel  gear  from 
the  crankshaft  bevel  pinion.  The  crankshaft  is  supported 
in  seven  bearings.  The  main  journals  are  2%  in. 
diameter,  and  the  crank  cheeks  or  webs  are  in  the 
form  of  complete  disks.  Oil  from  the  pump  is  delivered 
directly  to  each  main  bearing  and  thence  finds  its 
way  through  circular  grooves  on  the  crank  disks  and 
drill  holes  in  the  crank  cheeks  and  crankpins  to 
the  crankpin  bearings.  A  vertical  oil  passage  is 
drilled  in  the  forward  wall  of  the  crank  chamber  and 
the  cylinder  block.  Through  this  oil  is  forced  to  the 
upper  bearing  of  the  vertical  shaft.  Oil  working  through 
this  bearing  accumulates  in  the  housing  of  the  uppet 
pair  of  bevel  gears,  so  that  these  run  in  a  continuous  oil 
bath. 

At  the  rear  end  of  the  engine  there  is  a  cored  pas- 
sage from  the  crank  chamber  to  the  valve  chamber, 
which  serves  as  a  breather  and  oil  return  passage,  and 


Transverse  and  longitudinal  sections  of  Abell  engine,  showing  positively  operated  poppet  valve  and  rotary  distributor 

valve 
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Layout  of  cam  used  on  Abell  engine 

insures  that  the  valve  mechanism  operates  in  an  oil  mist. 
The  valve  mechanism  is  protected  by  a  cast  aluminum 
cover.  Both  parts  of  the  crank  chamber  are  also  of  alu- 
minum, and  the  weight  of  the  complete  engine  without 
starter  and  generator  is  only  360  lb.  The  cylinder  barrels 
extend  some  distance  into  the  crankcase,  and  baffle  plates 
are  provided  in  the  upper  half  of  the  crankcase  to  pre- 
vent over-oiling  and  cylinder  carbonization.  The  pistons 
are  cast  of  aluminum  and  are  of  the  slipper  type.  Each 
piston  is  provided  with  three  rings  at  the  upper  end.  The 
connecting  rods  are  tubular,  10  in.  long  and  of  13/16  in. 


outside  diameter.  The  hollow  piston  pin  has  an  outside 
diameter  of  1  in. 

In  view  of  the  fact  that  the  engine  is  designed  for 
operation  at  high  speed,  an  attempt  was  made  to  reduce 
to  a  minimum  the  weight  of  reciprocating  parts.  The 
total  weight  of  the  piston,  rings,  piston  pin,  connecting 
rod,  cap  and  bolts  is  only  2%  lb. 

This  engine  is  expected  to  develop  its  maximum  power 
at  4000  r.p.m.  and  to  show  a  straight  horsepower  line  up 
to  3000-3200  r.p.m.  It  is  expected  to  obtain  30,  60  and 
90  hp.  at  1000,  2000  and  3000  r.p.m.,  respectively,  this 
estimate  being  based  upon  the  performance  of  previous 
designs. 

One  of  the  features  of  the  Abell  engine  is  the  arrange- 
ment of  the  manifolds.  These  are  formed  one-half  in  the 
cylinder  head  casting  and  one-half  in  the  manifold  cast- 
ings. Each  half  of  the  gas  passage  being  of  semi-cylin- 
drical form,  these  passages  can  be  ground  and  polished, 
so  there  will  be  no  obstruction  to  which  unvaporized  fuel 
particles  can  adhere.  A  baffle  plate  is  cast  into  each  mani- 
fold between  the  third  and  fourth  cylinders,  so  that  there 
can  be  no  interference  between  the  front  and  rear  cylin- 
ders. The  firing  order  is  1-5-3-6-2-4.  A  iy2-in.  carbu- 
reter is  fitted.  The  radiator  fan  is  secured  directly  to  the 
front  end  of  the  camshaft  and  no  separate  fan  drive  is 
required.  The  fan  is  four-bladed,  is  cast  aluminum  and 
is  provided  with  a  friction  clutch  to  take  care  of  sudden 
acceleration  and  deceleration  of  the  engine. 


A  Re-atomizing  Device 


THE  carbureter  department  of  the  Penberthy  Injector 
Co.  announces  the  Ball  &  Ball  re-atomizer,  a  device  re- 
cently invented  by  F.  O.  Ball,  which  is  placed  between  the 
carbureter  and  the  manifold.  It  comprises  a  spacer  into 
which  is  pressed  a  venturi  throat  carrying  four  small  tubes. 
The  spacer  contains  a  passageway  of  the  same  diameter 
as  the  intake  manifold. 

The  grade  of  gasoline  sold  to-day  is  extremely  difficult 
to  vaporize  completely,  and  even  when  the  vapor  has  been 
made  it  is  easily  condensed  by  striking  obstacles  to  its  free 
passage.  The  butterfly  valve  used  in  all  carbureters,  when 
only  partly  opened  presents  such  an  obstacle.  As  the  vapor 
strikes  this  butterfly  valve,  the  larger  portion  of  it  is  con- 
densed and  thrown  against  one  wall  of  the  carbureter  and 
some  passes  up  the  wall  of  the  manifold  in  a  liquid  form 


RE-ATOMIZER  J 

VENTURI  THROAT 


RE-ATOMIZER  SPACER 
RE-ATOMIZING    TUBE 


and  cannot  be  equally  divided  between  the  various  cylinders. 

Around  the  lower  outside  edge  of  the  re-atomizer  is  a 
groove  or  annulus  which  forms  a  small  circular  chamber 
between  the  inside  or  the  spacer  and  the  outside  of  the 
re-atomizer.  The  ejector  effect  of  air  flowing  by  a  tube 
extending  into  the  air  stream  in  the  direction  of  flow  of 
the  air  is  very  well  known.  This  principle  is  the  basic 
idea  of  this  re-atomizer.  The  ejector  effect  on  the  four 
tubes  which  extend  into  the  throat  tends  to  draw  into  the 
annulus  any  liquid  gasoline  which  may  be  passing  up  the 
wall  of  the  carbureter  and  to  eject  it  from  the  tubes  in  an 
atomized  condition  so  that  it  floats  in  the  air  stream  and 
goes  equally  to  the  different  cylinders. 

It  is  claimed  that  this  re-atomization  of  the  gasoline 
makes  it  possible  to  adjust  the  carbureter  for  a  much 
leaner  mixture,  thus  lowering  the  fuel  consumption  and  re- 
ducing crankcase  dilution. 


Sectional  view  of  re-atomizer 


THERE  is  a  grave  necessity  for  adequate  records 
covering  inventions,  if  the  inventor  is  to  gain  the 
full  fruits  of  his  ideas  and  labor.  "Where  litigation 
cannot  be  avoided,  thousands  of  dollars  are  lost  an- 
nually by  the  failure  of  inventors  and  their  associates 
to  keep  adequate  records  of  their  inventions,  their  de- 
velopment and  reduction  to  practice,  and  early  commer- 
cial history.  .  .  .  This  expense  is  unnecessary  if 
adequate  records  are  kept  of  the  essential  steps  and  their 
dates  in  connection  with  inventions." 

To  point  out  these  essential  steps  and  direct  the  in- 
ventor how  to  take  them  is  the  purpose  and  scope  of  the 
little  volume  on  "How  to  Keep  Invention  Records,"  re- 
cently published  by  D.  Appleton  &  Company. 

The  first  part  of  this  82-page  volume  discusses  the 
general  nature  of  industrial  property  and  monopolies 
granted  to  protect  it.  A  practical  method  of  insuring 
this  recording  of  dates  is  presented  in  the  second  part, 
while  a  final  chapter  deals  with  methods  of  patent  in- 
vestigation. 
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Some  New  Parts  Seen  at  the  New 

York  Show 


Two  new  axles,  one  of  which  uses  two  cone  clutches  in  place  of  differen- 
tial, are  shown.  New  flexible  universal  of  laminated  steel,  an  automatic 
advance  magneto  coupling,  and  a  lubricating  system  for  transmission 
universals  and  axle,  are  among  the  recent  developments. 

By  P.  M.  Heldt  • 


ANEW  line  of  axles  was  exhibited  by  the  U.  S.  Ax'e 
Co.  The  front  axle  is  designed  to  permit  turning 
in  a  small  radius  and  will  be  made  for  either  right 
or  left  hand  steering.  The  axle  center  and  steering  knuckle 
are  drop  forgings,  heat  treated.  The  steering  knuckles 
swing  on  adjustable  tapered  roller  bearings  and  the  front 
wheels  turn  on  bearings  of  the  same  type.  The  steering 
arms,  of  drop-forged  chrome  vanadium  steel,  are  designed 
with  a  high  factor  of  safety.  The  tie  rod  is  behind  the 
axle  center  and  thus  well  protected.  It  is  made  of  seam- 
less steel  tubing  tapered  toward  both  ends.  This  axle  has 
a  load  capacity  up  to  1400  lb. 

The  rear  axle  is  of  the  semi-floating  type  with  helical 
bevel  gear  drive.  It  has  a  load  capacity  up  to  1900  lb.  and 
can  be  made  in  a  larger  range  of  gear  ratios.  The  axle 
shaft  housings  are  of  tapered,  seamless  steel  tubing  with 
spring  seat  and  brake  anchor  riveted  to  the  outer  end. 
The  inner  ends  are  flanged  and  bolted  to  malleable  iron  or 
aluminum  alloy  gear  housings.  The  pinion  housing  can  be 
furnished  of  aluminum  alloy  or  malleable  iron,  adjustable 
or  non-adjustable  type;  it  carries  two  adjustable  taper 
roller  bearings  which  take  both  thrust  and  radial  loads. 


The  drive  and  differential  gears  are  of  alloy  steel  and  the 
axle 'shafts  of  molybdenum  steel.  Axle  shafts  are  ground 
to  size  and  are  splined  to  fit  the  differential;  they  can  be 
easily  removed  without  disturbing  either  the  gear  housing 
or  the  differential  assembly.  The  outer  end  of  the  shaft  is 
mounted  in  a  self-aligning,  double  row  ball  bearing.  A 
heavy  spring  is  inserted  between  the  wheel  hub  and  the 
ball  bearing  to  minimize  lateral  shocks. 

Hubs  of  symmetrical  design  are  furnished,  for  wood, 
wire  or  disk  wheels.  Both  the  service  and  emergency 
brakes  are  of  the  expanding  type  and  are  arranged  side  by 
side  within  the  same  drums.  The  service  brake  is  1%  in. 
wide  and  the  emergency  brake  1  in.  The  pressed  steel 
brake  drum  is  14  in.  in  diameter  and  the  brakes  are 
actuated  by  means  of  cams.  The  reason  given  for  using 
expanding  brakes  only  is  that  where  contracting  brakes 
are  used  it  often  happens  when  non-skid  chains  are  fitted 
the  cross  chains  tear,  catch  the  brake  rigging  and  prac- 
tically rip  it  off  the  axle. 

A  rather  radical  design  of  rear  axle  was  exhibited  by 
the  Stokes  Engineering  Co.,  Inc.  No  differential  gear  is 
used,  but  instead  there  are  double  friction  clutches  in  each 
wheel,  of  the  conical  type.  These  clutches  are  operated 
automatically  by  means  of  steep  pitch,  square  thread 
screws  in  the  hubs  of  the  central  driving  gear.  One  of  the 
clutches  is  used  for  forward  drive  and  the  other  for  re- 


A  universal  joint  employing  flexible  members  of  lami- 
nated steel  was  exhibited  by  Chilton  Universal  Joint,  Inc. 
The  laminations  are  made  by  punch  press  operations  of 


Fig.  1 — U.  S.  semi- floating,  helical  bevel  drive  rem  axl 
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-Chilton  flexible  universal  joint 


tempered  and  polished  blue  spring  steel  strips.  The  hubs 
are  flanged  for  connection  to  the  usual  automobile  trans- 
mission shaft  flanges ;  they  are  of  a  special  alloy  and  are 
cast  around  the  ends  of  the  driving  springs  in  permanent 
mold  machines.  The  spring  ends  extend  far  into  the  hubs 
and  are  notched  to  insure  a  perfect  bond.  It  is  stated  that 
on  tests  to  destruction  the  springs  will  be  broken  without 
loosening  in  the  hubs.  Three  sets  of  laminae  are  used  in 
each  joint.  As  the  flexible  members  are  cast  in  the  hubs 
the  whole  joint  is  one  piece,  and  it  requires  no  lubrication 
or  attention  by  the  operator.  The  illustration  shows  the 
construction.  When  two  of  these  universals  are  used  in 
an  automobile  drive  no  slip  joint  is  required. 

The  Splitdorf  Electrical  Co.  has  brought  out  an  auto- 
matic advance  coupling  for  magnetos.  It  consists  of  a 
centrifugal  governor  of  simple  and  compact  design  as 
shown  in  Fig.  3.  The  governor  weights  are  pivoted  to  the 
housing  and  connect  by  links  to  a  spider  on  the  shaft  in 
such  a  way  that  as  the  weights  move  outward  from  the 
axis  of  rotation  under  the  action  of  the  centrifugal  force 
and  against  the  pressure  of  laminated  springs  secured-  to 
their  outer  sides,  the  shaft  is  angularly  advanced  relative 
to  the  housing  substantially  in  proportion  to  the  speed. 
The  Model  V  is  made  for  truck  and  tractor  engines  and 
can  be  installed  on  any  Splitdorf  magneto  without  change 
in  the  magneto.  The  minimum  advance  is  obtained  at  600 
r.p.m.,  the  maximum  at  1300  r.p.m.  The  coupling  weighs 
only  1  lb.  3  oz.  Model  W  is  designed  for  use  on  passenger 
car  engines.  It  gives  a  minimum  advance  at  400  r.p.m.  and 
a  maximum  advance  at  1800  r.p.m.,  the  weight  being  1.5  lb. 

A  transmission  and  drive  lubricating  system  was  ex- 
hibited by  the  Merchant  &  Evans  Co.  A  gear  type  pump 
is  located  in  the  rear  axle  housing,  an  oil  reservoir  on  the 
forward  side  of  the  dashboard  and  a  sight  feed  or  circu- 
lation indicator  on  the  instrument  board.  The  oil  from 
the  reservoir  passes  through  the  transmission,  the  hollow 
propeller  shaft  and  the  hollow  bevel  pinion  shaft  into  the 
differential  housing.    While  the  car  is  standing  there  is  a 


OIL  SIGHT  GLASSN 
TILLER  CAP 


Fig.   3 — Splitdorf  automatic  advance   coupling 

tendency  for  the  oil  to  flow  toward  the  rear  by  gravity 
and  when  it  is  first  started  up  the  oil  level  in  the  differ- 
ential housing  is  somewhat  above  normal.  As  soon  as  the 
car  is  started  the  pump  delivers  some  of  this  oil  through 
the  circulation  indicator  to  the  reservoir,  movement  of  the 
oil  continuing  until  the  level  in  the  differential  housing 
falls  below  the  pump  inlet.  The  indicator  therefore  will 
show  oil  flow  only  for  a  short  period  after  starting  the  car. 
One  of  the  advantages  claimed  for  the  system  is  that  by 
maintaining  a  constant  oil  level  in  the  rear  axle  housing 
oil  leakage  from  the 
axle  is  prevented.  In 
order  to  apply  it  to  a 
car  it  is  necessary  that 
the  universal  joints  as 
well  as  other  parts  lub- 
ricated be  oil-tight. 
When  first  filling  the 
system  the  oil  should 
preferably  be  heated,  as 
it  will  then  flow  more 
freely.  It  is  necessary 
to  add  about  a  pint  of 
oil  to  the  supply  in  the 
tank  every  month.  A 
test  plug  is  located  in 
the  differential  housing 
at  the  level  at  which  it 
is  desired  to  carry  the 
oil,  and  oil  is  poured  in- 
to the  tank  until  it  be- 
gins to  flow  from  the 
test  hole. 

Models  of  the  Dura 
window  regulator  were 
shown  by  the  Dura  Me- 
chanical Hardware  Co. 
This  window  regulator 


Fig.  5 — Crank  type  of  Dura  win- 
dow regulator 


for  closed  cars  is  made  in  three  types,  the  lever  type,  the 
crank  type  and  the  Clement  type.  The  advantage  of  the 
lever  type  is  that  it  permits  the  window  to  be  raised  and 
lowered  very  quickly,  with  less  than  half  a  turn  of  the 
lever.  The  weight  of  the  window  is  counter-balanced  by 
a  spring.  The  full  depth  of  the  door  pocket  space  can  be 
utilized.  For  a  certain  class  of  work  the  crank  type  of 
regulator  seems  to  be  required.  The  lever  and  fulcrum 
mechanism  is  retained,  but  the  lever  is  operated  through  a 
crank,  a  pair  of  helical  gears  and  a  screw  and  nut. 


MUTFLER 
Fig.  4 — M.  &  E.  transmission  ami  ilrir,    laliriraling  system 
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Broader  Viewpoint  Needed  in  Effort  to 
Solve  Fuel  Problem 

Author  demonstrates  the  importance  of  breaking  away  from  outworn 
notions,  and  shows  how  by  thorough  tests  and  careful  analysis  of  results 
it  has  proved  possible  to  nearly  double  the  mileage  of  a  given  car  per 
gallon  of  fuel,  while  at  the  same  time  power  is  increased,  and  general 
performance  bettered.     New  constant   clearance   piston   also   described. 

By  A.  L.  Nelson* 


THE  object  of  this  paper  is  to  appeal  for  a  broader 
viewpoint  and  give  a  few  illustrations  and  tests 
which  show  that  the  solution  of  a  problem  may  lie 
in  an  entirely  different  method  than  that  which  often 
becomes  stereotyped  by  sheer  usage,  rather  than  by  its 
specific  merit.  We  know  off-hand  the  general  engine 
characteristics  of  our  engines  at  full,  three-quarter,  one- 
half,  and  one-quarter  load.  We  know  the  power,  friction 
losses,  economy  and  the  like.  This  is  all  very  proper  and 
applies  very  well  to  what  the  engine  can  do,  but  how 
about  the  more  important  questions  of  engine  characteris- 
tics while  working  at  loads  that  it  is  called  upon  to  carry 
in  the  car?  How  much  specific  information  can  we  give 
off-hand  on  these  more  important  engine  characteristics 
so  vital  to  the  solution  of  the  fuel  problem? 

Power  Required  to  Drive  the  Car  at  Constant  Speed 

Fig.  1  shows  the  engine  brake  horsepower  required  to 
drive  the  car  tested,  the  brake  horsepower  available  and 
the  percentage  of  available  power  used  at  each  speed. 

The  method  of  obtaining  these  data  was  to  drive  the  car 
on  a  given  course  at  constant  speeds  corresponding  to 
a  fixed  carbureter  throttle  setting,  then  to  remove  the 
engine  from  the  car  to  the  dynamometer  stand  and  deter- 
mine the  power  developed  at  those  settings  and  the  engine 
speed  corresponding  to  the  car  speeds.  It  was  necessary 
to  duplicate  very  accurately  the  fixed  throttle  settings  when 
the  engine  was  put  on  the  dynamometer ;  hence,  a  microme- 
ter adjusting  screw  was  attached  to  the  carbureter  throttle- 
shaft.  The  speed  of  the  car  was  obtained  by  timing  with 
a  stop-watch  on  a  ]  2-mile  measured  course,  driving  in 
both  directions  for  each  setting,  to  eliminate  the  effect  of 
wind  resistance,  and  taking  the  average  speed.  The  engine 
speed  was  calculated  from  the  number  of  revolutions  per 
mile  made  by  the  rear  wheels.  Several  important  details, 
such  as  cooling  water  temperatures,  oil  temperatures,  air 
pressure  under  the  engine  hood,  and  the  like,  need  not  be 
given  here.  For  accurate  work  it  is  suggested  that,  in 
addition  to  the  use  of  fixed  throttle  settings,  manometer 
readings  be  taken  of  the  intake-manifold  depression  to- 
gether with  the  air  temperature.  Referring  again  to  Fig. 
1,  note  that  at  average  driving  speed  the  engine  is  working 
at  only  16  to  19  per  cent  of  full  load.  Poor  economy  is 
caused  by  misapplication  of  the  engine  rather  than  poor 
engine  economy.  The  analysis  should  give  us  relative 
values  on  which  to  consider  the  feasibility  of  using  two- 
speed  rear  axles,  or  more  speeds  in  the  transmission.   Or 
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Particulars    Concerning    Car    Tested,    Test    Condi- 
tions, Course,  etc 
Outdoor  temperature   (average),  deg.  fahr. 
Barometer   (average)   in.  of  mercury 
Weight  of  car  with  fuel  and  two  spare  tires,  lb. 
Weight  of  driver,  lb. 
Total  weight  of  car  and  driver,  lb. 
Tires  Firestone  Cord 

Size  of  tires,  in.  33  x  5 

Air  pressure,  rear  tires,  lb.  per  sq.  in.  50 

Air  pressure,  front  tires,  lb.  per  sq.  in.  45 

Course  Indianapolis  Speedway 

Pavement  Brick 

Length  of  course,  miles  % 

Direction  of  driving  North  and  south 

Revolutions  of  rear  wheel  per  mile  600 

Exhaust  cutout  Open 

Oil  Mobiloil  B 


Fig.  1 — Compar- 
ison of  engine 
power  with  power 
required  to  pro- 
pel car;  showing 
low  load  factor 
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•Condensed   from  a  paper  presented  at   the   annual   meeting  of  the 
of  Automotive   Engineers.     Mr.   Nelson   li    cl ngineer  of 
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STREET  STRUT 


Fig. 


ADJUST   THIS    DIAMETER   TO  .OOIS  TO.OOZ5 

clearance:  based  on  cylinder  DIAMETER 

3 — Constant  clearance  aluminum  piston,  showing 
means  for  adjusting  initial  clearance 


Fig.   4 — Type   of  constant   clearance  aluminum  piston 
with  steel  strut  cast  integrally  with  slipper  portion 


perhaps  an  entirely  new  and  better  way  will  be  devised 
eventually  to  keep  the  load  factor  of  the  engine  high  to 
obtain  better  economy. 

The  conditions  revealed  by  the  correlation  of  engine  and 
car  characteristics  are  so  bad  as  to  make  it  evident  that 
both  the  public  and  engineers  need  a  decided  change  in 
viewpoint;  the  public  in  what  they  demand,  and  the  engi- 
neer in  what  to  furnish  and  in  what  to  educate  the  public 
to  expect. 

Higher  Compression  Ratios 

As  an  illustration  of  the  need  for  change  in  viewpoint, 
let  us  consider  the  effect  of  using  higher  compression 
ratios.  We  all  know  that  the  compression  ratios  used  in 
aviation  engines  give  us  much  higher  fuel  economy  than 
those  used  ordinarily  in  automobile  engines.  Then  why 
not  use  high  compression  ratios  for  automobile  engines? 
We  are  told  that  higher  compressions  make  the  engine 
knock  badly.  The  simplest  and  generally  accepted  way  of 
getting  rid  of  knocking  is  to  lower  the  compression  ratio. 
Shall  we  accept  this  way  as  final?  Why  not  try  to  accom- 
plish the  same  result  some  other  way  and  at  the  same  time 
maintain  the  higher  economy? 

An  engine  at  full  load  may  knock  badly  at  500  r.p.m. 
and  perhaps  will  not  knock  at  all  at  1200  r.p.m.  If  we 
study  the  curve  of  brake  mean  effective  pressure,  we  will 
find  that,  at  500  r.p.m.,  the  brake  mean  effective  pressure 
is  greater  than  at  1200  r.p.m  Curve  B,  Fig.  2,  illustrates 
this.  By  lowering  the  compression  to  eliminate  the  knock, 
we  obtain  curve  A.  Suppose  we  go  back  to  the  higher 
piston  compression  ratio  and  at  the  same  time  we  delay 
the  inlet-valve  closing.  Experiments  show  that  we  get  a 
brake  mean  effective  pressure  in  accordance  with  curve  C, 
the  peak  of  the  curve  coming  at  a  higher  speed  than  that 
given  by  the  conventional  timing.  The  pressures  at  the 
lower  speeds  are  reduced,  which  is  the  desired  result  to 
overcome  the  knocking,  while  the  pressures  at  the  higher 
speeds  are  materially  increased. 

The  exact  timing  to  use  depends  on  the  valve  sizes, 
intake  passages,  carbureter  characteristics  and  similar  fac- 
tors. The  results  obtained  are  more  far-reaching  than 
merely  keeping  the  pressures  within  a  range  to  eliminate 
the  knocking  at  the  lower  speeds,  and  increasing  the  power 
at  higher  speeds.  The  most  desirable  results  are  obtained 
under  car-driving  conditions.  The  small  charge  of  mix- 
ture required  is  taken  into  the  cylinder  and  compressed  to 
a  smaller  volume  than  in  the  case  of  the  lower  compres- 
sion ;  also  the  charge  is  purer,  due  to  the  better  scavenging 
of  the  higher  compression  pistons.  Tests  for  5  to  1  and 
4.25  to  1  compression  ratios  at  full  load  show  increases  of 


13  and  24  per  cent  in  the  brake  thermal  efficiencies  at 
700  and  2100  r.p.m.  respectively;  while  at  these  same  speeds 
and  at  loads  required  by  the  car  the  increases  are  22  and  41 
per  cent  respectively.  (See  Figs.  23  and  24,  at  20  and  60 
m.p.h..  respectively.)  These  results  are  representative  of 
only  the  first  attempt,  yet  they  are  quite  appreciable  gains 
in  economy,  due  solely  to  the  change  in  compression  ratio. 
Consider  next  the  aluminum  piston,  which  is  almost 
universally  used  in  aviation  engines.  The  high  thermal 
conductivity  of  aluminum  allows  the  heat  to  flow  from  the 
pistons  more  freely  than  from  any  other  metal  commonly 
used,  contributing  highly  to  the  best  known  results  ob- 
tained from  high-speed  internal-combustion  engines.  Why 
are  the  aluminum  pistons  for  automobiles,  though  largely 
used,  condemned  by  some  of  our  leading  designers  of  na- 
tional reputation?  They  know  the  sterling  qualities  of  the 
aluminum  aviation  pistons  that  make  the  high  power  and 
economy  of  aviation  engines  possible,  yet  for  their  auto- 
mobile engines  they  use  cast  iron  which  perhaps  could  not 
possibly  be  used  in  the  aviation  engines  with  the  high 
compression  ratios.  They  tell  us  the  trouble  is  that  the 
aluminum  pistons  expand  so  much  when  heated  that  they 
require  excessive  cylinder  clearance  and  that  this  allows 
them  to  slap  at  the  lower  speeds,  or,  if  fitted  closer,  to  stick 
at  the  higher  speeds.  As  an  alternative  they  select  cast- 
iron  pistons,  use  lower  compression  and  get  lower  economy 
and  greater  torsional  vibration  of  the  crankshaft  due  to 
the  heavier  reciprocating  parts  and  occasionally  scoring 
the  cylinder  blocks.  Some  engineers  say,  in  addition,  that 
the  hotter  cast-iron  piston  helps  to  vaporize  the  liquid  fuel 
that  comes  in  contact  with  the  head  of  the  piston. 

Constant-Clearance  Aluminum  Piston 

The  specific  heat  of  aluminum  is  greater  than  that  of 
iron,  but  the  density  of  iron  compared  with  that  of 
aluminum  gives  us  a  heat  capacity  per  unit  volume  of 
aluminum  only  G8  per  cent  that  of  iron.  However,  the 
conductivity  of  aluminum  is  2.85  times  that  of  iron.  From 
these  figures  it  will  be  seen  that  even  if  the  iron  piston 
was  1  '  L.  times  as  hot  as  the  aluminum  piston,  the  heat  flow 
to  the  liquid  fuel  in  contact  with  the  aluminum  piston-head 
would  be  about  30  per  cent  greater,  and  that,  for  same 
temperatures,  the  heat  flow  would  be  about  94  per  cent 
in  favor  of  the  aluminum..  Since  the  aluminum  piston-head 
is  usually  made  thicker  than  that  of  cast  iron,  the  amount 
of  heat  available  would  be  approximately  the  same  in  both 
cases.  It  appears  that  the  two  pistons  are  on  a  par,  except 
that  heat  flow  is  greatly  in  favor  of  the  aluminum  piston. 
It  has  become  a  habit  to  think  that  aluminum  pistons  must 
expand.     Why  not  design  an  aluminum  piston  that  cannot 
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EXHAUST  GAS  INLET 

Fig.  5 — Type  of  alum-  Fig.  6 — Transverse  sec- 
mum    piston    in    which  tion     of     intake     pipe, 
clearance    increases    as  shorving  exhaust  heated 
the  piston  is  heated  ribs  for  vaporizing  fuel 

expand  as  far  as  cylinder  clearance  is  concerned?  This 
viewpoint  changed  the  complexion  of  the  whole  problem 
and  led  to  the  development  of  an  aluminum  automobile  pis- 
ton design  that  gives  results  believed  to  be  in  advance  of 
the  combined  merits  of  the  aviation  piston  and  the  cast- 
iron  piston. 

This  piston  is  illustrated  in  Fig.  3.  In  this  design  the 
adjustable  steel  strut  controls  the  cylinder  clearance  in 
the  direction  which  prevents  piston  slap.  It  will  be  noted 
that  the  aluminum  has  nothing  to  do  with  the  cylinder 
clearance.  The  strut  is  subject  to  almost  the  same  tem- 
perature range  as  the  cylinder;  hence,  the  clearance  re- 
mains constant  through  the  range  from  a  stone-cold  to 
a  steaming-hot  engine.  This  type  of  piston  proved  very 
successful  from  the  outset.  It  is  the  only  type  of  piston, 
regardless  of  material  or  design,  that  we  have  not  been 
able  to  make  stick  under  abnormal  conditions.  It  has  abso- 
lutely no  slapping  tendencies  even  in  a  stone-cold  engine. 
Maximum  car  speed  can  be  maintained  indefinitely  with- 
out causing  the  pistons  to  stick.  For  a  more  severe  test  the 
pistons  were  run  at  full  load  for  30  min.  at  3000  r.p.m., 
with  the  radiator  cooling  water  shut  off  so  that  the  engine 
steamed  continuously  during  the  run.  This  run  was  made 
at  the  end  of  a  full  day  of  high-speed  testing  with  no  pro- 
vision for  cooling  the  oil..  The  cylinder  clearances  of  the 
pistons  were  less  than  those  of  any  cast-iron  pistons  that 
are  so  far  as  we  know  used  in  quantity  production.  Two  of 
the  pistons  had  cylinder  clearances  of  0.0015  in.,  based 
on  the  diameter.  The  other  four  pistons  had  clearances 
from  0.0020  to  0.0025  in. 

In  spite  of  all  the  abuse  we  have  been  able  to  impose  on 
this  type  of  piston,  the  pistons  have  always  come  out 
of  the  tests  entirely  free  from  any  scoring  marks  and 
show  a  decided  general  tendency  to  polish-up  smoother 
than  the  conventional  aluminum  piston.  This  undoubtedly 
follows  from  the  maintenance  of  the  proper  clearance  at 
all  times,  thus  avoiding  excessive  bearing  loading.  An- 
other striking  characteristic  of  the  pistons  is  their 
smoothness  of  operation,  indicating  that  even  when  the 
slap  in  the  conventional  piston  is  not  audible  there  is  a 
rumbling  sound  which  becomes  noticeable  when  compared 
with  the  operation  of  the  constant-clearance  piston.  This 
difference  is  very  marked  at  both  high  and  low  speeds. 
When  the  pistons  are  used  with  the  conventional  timing, 
the  knock  at  full  load  and  low  speeds  is  very  materially 
subdued  compared  to  the  conventional  type  of  piston. 
This  clearly  shows  that  cylinder  piston  clearance  has  much 
to  do  with  the  degree  of  audibility  of  the  knock. 

Fig.  4  illustrates  a  design  which  has  the  strut  cast 
integrally  with  the  "slipper"  portion  of  the  piston,  the 
latter  being  well  insulated  from  the  heat  of  the  piston- 
head  by  being  separated  from  it.     An  alternative  of  this 


design  is  a  steel  strut  cast  in  place  or  fastened  in  some 
suitable  manner. 

Fig.  5  illustrates  an  aluminum  piston  that  contracts 
when  heated,  so  far  as  cylinder  clearance  is  concerned. 
The  steel  struts  in  this  case  are  shown  cast  in  place.  The 
reason  the  cylinder  clearance  increases  with  the  heat  on 
the  piston  is  that  the  ends  of  the  steel  struts  attached 
to  the  piston-ring-groove  portion  of  the  piston-head  are 
carried  outward,  drawing  the  "slipper"  portion  inward 
since  they  are  attached  to  the  opposite  ends  of  the  struts. 
A  large  variety  of  designs  can  be  made  embodying  the 
strut  idea  to  accomplish  variations  of  cylinder  clearance 
adjustment  and  the  like,  as  may  be  desired  for  particular 
cases.  It  is  hoped  that  these  piston  illustrations  will  fix 
the  idea  firmly  that,  so  far  as  cylinder  clearance  is  con- 
cerned, we  have  nothing  to  fear  from  the  highly  expan- 
sive aluminum  as  a  piston  material..  As  for  the  practical 
merits  of  the  constant-clearance  type  of  piston,  they  must 
be  tried  to  be  appreciated,  because  the  results  they  give 
are  so  far  in  advance  of  one's  highest  expectations.  The 
results  are  indeed  a  striking  illustration  of  what  can  be 
accomplished  by  a  mere  change  in  viewpoint. 

Fuel  Vaporizer 

Consider  now  the  general  experience  with  exhaust- 
heated  intake-manifolds.  It  is  generally  agreed  that  the  re- 
sults are  fairly  good,  at  the  expense  of  a  loss  of  maximum 
power  due  to  heating  the  air.  On  heating  the  fuel  by 
"hot-spots,"  the  air  is  also  heated.  The  experience  has 
been  so  general  that  it  has  practically  fixed  in  many  minds 
as  an  irrevocable  fact  that  using  exhaust  heat  must  neces- 
sarily and  unduly  heat  the  air.  To  show  that  this  is  not 
the  fact,  first  let  some  suppositions  be  given  which  can  be 
agreed  to  readily. 

Suppose  we  run  all  the  hot  exhaust  gases  through  a 
jacketed  intake  pipe,  say  some  10  in.  long,  to  get  ample 
surface  for  the  "hot-spot" ;  that  is,  ample  surface  to  trans- 
mit the  exhaust  heat  required  to  vaporize  the  fuel,  which, 
it  has  been  observed,  goes  to  the  walls  of  the  intake  pipe  or 
points  of  lowest  air  velocity.  Such  an  intake  pipe  works 
well  but  it  also  heats  the  air,  coming  into  contact  with  the 
large  highly  heated  surface  with  the  result  that  the  maxi- 
mum power  cannot  be  obtained.  Suppose  we  now  corru- 
gate the  intake-pipe  so  that  the  air  passage  is  say  2%  in. 
long,  without  reducing  the  area  of  the  inner  or  outer  sur- 
face. Fig.  6  shows  a  cross-section  of  such  an  intake  pipe 
designed  for  the  295.2-cu.  in.  six-cylinder  engine  used  in 
the  tests.  Note  the  relatively  small  amount  of  exterior  ex- 
posed surface  of  the  heating  chamber,  an  important  item 
for  starting  out  with  a  cold  engine,  and  the  efficient  heat- 
ing of  the  pipe  at  low  car  speeds.  The  heated  poilion  of 
the  pipe  is  set  at  an  angle  above  the  carbureter  so  that  the 
inertia  of  the  fuel  globules  will  throw  them  directly  into 
the  large  highly  heated  surface.  The  flow  of  liquid 
following  the  wall  is  toward  the  inner  or  smaller  radius 
of  the  bend.  Gravity  helps  to  make  the  liquid  flow  over 
the  heated  surface.  It  cannot  get  out  again  into  the  air- 
stream  before  being  highly  vaporized.  The  highly  heated 
corrugated  surface  effectively  traps  the  fuel  and  quickly 
vaporizes  and  super-heats  the  vapor.  Tests  indicate  that 
the  air  is  very  slightly  heated  while  the  fuel  is  highly 
vaporized.  Kerosene  is  vaporized  as  readily  as  gasoline, 
even  at  speeds  as  low  as  200  r.p.m.  with  wide-open  throttle. 
The  air  is  slightly  heated  because  only  a  very  small  portion 
of  the  air  comes  in  contact  with  the  edges  of  the  ribs  at 
the  inner  diameter.  Tests  in  which  the  intake-pipe  was 
abnormally  heated,  have  been  run  with  a  loss  of  only  1.2 
per  cent  of  power  at  1200  r.p.m.  and  2  per  cent  loss  of 
power  at  2400  r.p.m.,  compared  with  the  best  results  that 
could  be  obtained  from  the  most  favorable  degree  of  heat 
or  from  unheated  plain  manifolds.     The  design  as  shown 
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does  not  strictly  confine  the  heat  to  the  ribbed  portion  for 
practical  reasons. 

The  effect  of  the  intake  pipe  construction  upon  the  re- 
mainder of  the  intake  passages  to  the  cylinders  is  very  im- 
portant. Off-hand  it  would  appear  as  though  the  deep 
ribbing  would  offer  a  severe  obstruction  to  the  fuel  pass- 
ing to  the  cylinders.  Let  us  compare  what  happens  with 
that  of  the  ordinary  manifold  where  the  fuel  as  a  rule 
travels  very  much  slower  than  the  air-stream  flowing 
along  the  manifold  walls.  A  considerable  time  interval 
occurs  between  the  time  the  fuel  leaves  the  carbureter 
nozzle  and  the  time  it  reaches  the  cylinder.  In  the  case  of 
the  intake  pipe,  Fig.  6,  and  the  remaining  passages  to  the 
cylinder,  the  heavier  parts  of  the  fuel  are  momentarily 
arrested,  but  they  are  highly  vaporized  quickly  and  pass 
to  the  cylinder  at  the  same  speed  as  the  air-stream.  Since 
a  highly  heated  surface  can  be  used  without  heating  the 
air,  the  vapor  becomes  so  highly  heated  that  it  does  not 
condense  while  in  the  air-stream.  Of  course,  the  vapor 
going  into  the  air-stream  receives  a  high  velocity  on  the 
outset,  and  the  time  interval  for  it  to  condense  is  small. 

Most  convincing  observations  are  made  when  apply- 
ing 2-in.  carbureters  to  the  engine,  both  on  the  dyna- 
mometer and  on  the  road.  For  speeds  below  800  r.p.m.  with 
open  throttle,  the  plain  unheated  intake-pipe  could  not  be 
used  at  all.  Even  at  higher  speeds  the  economy  was  poor 
although  the  power  was  good,  indicating  poor  distribution. 
With  the  new  design  intake-pipe  the  engine  could  be  run 
as  low  as  200  r.p.m.  with  wide-open  throttle.  However,  this 
was  not  true  with  2-in.  plain-tube  carbureters  which  we 
have  tried  without  making  structural  modifications  in  the 
design. 

Application  of  the  exhaust-heated  intake  manifold  made 


Fig.  7 — Transverse  section  of  engine  used  in  the  test 


Fig.  8 — Inlet,  and  exhaust  cam  layout.     AB  and  BC 
are  straight  lines  intersecting  at  sharp  angle  at  B 

it  possible  to  equip  the  engine  with  a  2-in.  carbureter. 
The  car  accelerates  well  in  cold  weather,  without  using  a 
choker,  by  the  time  it  can  be  driven  out  of  a  cold  garage 
onto  the  street.  A  manually  operated  valve  is  provided 
to  force  all  the  exhaust  heat  through  the  intake.  This  is 
used  until  the  engine  heats  to  the  normal  operating  tem- 
perature, or  it  can  be  left  on  continuously  without  causing 
any  harm  except  a  slight  restricted  exhaust  passage  for 
high  speed  in  this  particular  experimental  design.  The 
good  acceleration  while  cold  indicates  super-heating  of  the 
fuel;  in  other  words,  it  does  not  condense  materially  before 
reaching  the  cylinders,  even  when  the  engine  is  cold.  When 
using  the  larger  carbureter  and  developing  correspondingly 
higher  power  at  both  low  and  high  speeds,  there  is  a 
smoothness  in  operation  that  never  was  obtained  with 
smaller  carbureters.  The  degree  of  flexibility,  smoothness, 
economy  and  power  are  far  in  advance  of  the  best  previous 
results.  The  engine  shows  good  torque,  right  down  to 
the  point  of  stalling.  It  is  believed  that  even  these  pre- 
liminary investigations  show  that  the  conventional  hot-spot 
method  can  be  far  surpassed  and  that  the  fuel  can  be 
heated  without  unduly  heating  the  air.  Here  again  the 
results  obtained  are  a  direct  result  of  the  change  in  view- 
point. 

We  will  next  consider  tests  showing  the  effect  of  a 
proper  correlation  of  car  and  engine  characteristics  using 
4.25  to  1  and  5  to  1  compression  pistons  in  the  same  en- 
gine. First  a  brief  description  of  the  engine  and  testing 
apparatus  will  be  given. 

The  Engine  Used  in  the  Test 

The  engine  used  in  the  test  is  a  valve-in-head  type  with 
six-cylinders,  3%  x  5%-in.  (295.2-cu.  in.  displacement). 
The  cylinder  block  and  upper  crankcase  is  a  one-piece  cast- 
ing of  aluminum  alloy,  with  inserted  cylinder  sleeves  of 
cast  iron  machined  all  over.  The  cylinder-head  is  of  cast 
iron  and  detachable.  Fig.  7  shows  a  cross-section  of  the 
engine  and  gives  a  fairly  good  idea  of  the  detailed  con- 
struction. The  crankshaft  is  of  the  three-bearing  type  and 
of  liberal  dimensions.  The  hollow  crankpins  are  2%  in. 
in  diameter  and  1%  in.  long.  The  shaft  is  drilled  for  oil 
passage  at  25-lb.  per  sq.  in.  pressure  to  all  the  main  and 
connecting-rod  bearings. 

Attention  is  called  to  the  unique  cylinder-sleeve  con- 
struction with  particular  reference  to  the  application  of 
the  packing  at  the  bottom  of  the  sleeve.  The  sleeve  at 
the  bottom  diameter  has  a  snug  slip  fit  in  the  aluminum 
case.  The  sleeve,  however,  has  been  shown  to  have  a 
very  slight  axial  movement  here.  This  follows  from  the 
fact  that  the  aluminum  case  is  not  subject  to  as  great  a 
temperature    range    as    the    cast-iron    sleeve,  the  higher 
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Fig.  9  (at  left) — Characteristic  curves  of  mechanism  at  engine  speed  of  3000  r.p.m.  Fig.  10  (center, 
above) — Curves  showing  how  inlet  valves  overlap  in  the  six-cylinder  engine  used.  Fig.  15  (at  right)  — 
Characteristic  engine  performance  curves  at  full  load.  Compression  ratio  4.25  to  1.  Fig.  16  (center,  be- 
low)— Curves  showing  relation  between  car  speed  and  fuel  consumption,  with  compression  ratio  of  4.25  to  1 


coefficient  of  expansion  of  the  aluminum  being  offset  by 
the  greater  temperature  range  of  the  sleeve.  The  pressure 
on  the  combination  cork  and  hydroil  packing  is  in  an  axial 
direction  only;  that  is,  there  are  no  radial  components  of 
pressure  from  the  reactions  of  the  packing  to  throw  the 
sleeve  out  of  round.  This  is  the  characteristic  difference 
from  other  types  of  sleeve  constructions  and  is  necessary  to 
make  sleeve  construction  successful. 

Fig.  8  gives  the  details  of  the  inlet  and  exhaust  cams, 
both  cams  being  identical.  This  is  a  special  type  of  cam* 
having  a  zero  opening  and  closing  valve  velocity  regardless 
of  engine  speed. 

Fig.  9  gives  the  valve-mechanism  characteristic  curves 
for  an  engine  speed  of  3000  r.p.m.  Attention  is  called  to 
the  design  to  obtain  a  high  acceleration  away  from  the  cam 
and  a  low  acceleration  toward  the  cam;  that  is,  the  accel- 
eration that  must  be  produced  by  the  valve  spring  to  keep 
the  roller  following  the  round  peak  of  the  cam,  the  0.484 
in.  radius  shown  in  Fig.  8.  The  equivalent  weight  of  all 
the  accelerated  parts  considered  placed  at  the  valve  is 
0.7635  lb.  The  valve-spring  pressure  required  at  3000 
r.p.m.  is  59.8  lb.  per  sq.  in.;  at  3200  r.pm.  it  is  68  lb.  per 
sq.  in. ;  at  3400  r.p.m.  it  is  76.8  lb.  per  sq.  in.  Great  care  is 
taken  to  have  the  master  cam  ground  to  a  true  radius  at 
the  peak  of  the  cam.  If  the  cam  generated  has  any  bumps 
on  the  peak  radius,  it  is  impossible  to  obtain  high-speed 
operation  for  two  reasons.  The  irregularities  set  up 
synchronous  vibrations  in  the  valve  springs  and  the  ac- 
celerations are  immensely  increased,  making  the  springs 
too  weak.  For  instance,  if  the  0.484  in.  peak-radius  has 
waves  on  it  of  3/16-in.  radius,  the  acceleration  is  in- 
creased 116  per  cent.  These  points  are  mentioned  because 
they  are  absolutely  vital  to  the  successful  application  of  the 
valve  mechanism  of  the  roller  type  to  a  valve-in-head  en- 
gine operated  at  high  speeds. 

Fig.  9  gives  the  inlet-valve  timing  overlap.  This  dia- 
gram shows  that'  although  the  inlet-valve  is  held  open 
fairly  late,  the  valve  of  another  cylinder  is  close  to  its 
maximum  lift,  preventing  a  blow-back  into  the  carbureter. 
The  valve  timing  is  as  follows:  Inlet  opens  4  deg.  past  top 
center  and  closes  60  deg.  past  lower  center.    Exhaust  opens 

•A  detailed  description  and  niatln-inatic.il  analysis  of  this  type  of 
(■run   will    be   found    in    the    1917    S.    A.    Iv     / 

o  :;37. 


52  deg.  before  lower  center  and  closes  4  deg.  past  top  center. 

Fig.  11  shows  a  diagram  of  the  intake-manifold  pas- 
sages. These  are  cast  within  the  cylinder-head,  making 
them  of  the  shortest  possible  length.  The  firing  order  is 
1,  5,  3,  6,  2,  4 ;  therefore,  the  flow  of  gas  is  continuous 
in  both  directions  from  the  center.  The  average  gas 
velocity  at  3000  r.p.m.  at  manifold  inlet  is  181  ft.  per  sec; 
just  above  the  valve  it  is  192  ft.  per  sec.  and  at  full  lift  of 
the  valve  it  is  247  ft.  per  sec.  The  throat  diameter  of  the 
valve  is  l1o  in.;  the  outside  diameter  is  1%  in.;  the  valve 
lift  is  0.445  in.  The  area  at  manifold  inlet  is  3.39  sq.  in. 
The  tulip-shaped  inlet-valve  is  used  to  lessen  the  resistance 
and  keep  the  velocity  of  the  gas  as  high  as  possible  on 
entering  the  cylinder  as  an  aid  to  turbulence. 

Fig.  7  shows  the  exhaust-gas  pipe  between  the  two  center 
cylinders.  The  engine  is  equipped  with  a  Delco  generator 
and  single  breaker-point  type  of  ignition,  with  automatic 
and  manual  spark  advance.  A  Willard  battery  was  charged 
during  the  tests  and  also  was  used  for  starting.  Champion 
— Toledo  No.  A-63  metric  two-piece  plugs  were  used  for  all 
the  runs.  These  plugs  had  much  to  do  with  the  ease  with 
which  the  tests  were  run.  Only  six  plugs  were  used  and  at 
the  end  of  the  runs  they  were  in  perfect  condition.  This 
is  saying  a  great  deal  for  the  spark-plugs,  considering  the 
high-compression  pistons,  power  output  and  speed  of  this 
engine. 

Fig.  12  shows  the  2-in.  Johnson  Model  B  carbureter 
used.  The  air-valve  spring  and  strangle  tube  were  first 
worked  out  for  the  low-compression  piston  tests.  The 
same  parts  worked  out  nicely  in  connection  with  the  5 
to  1  compression  pistons,  with  only  a  slight  change  of 
adjustment  on  the  air-valve  spring.  Otherwise,  in  each 
set  of  tests,  all  adjustments  were  kept  constant  for  both 
partial  and  full-throttle  loads. 

With  the  Sprague  electrical  dynamometer  and  the  fine 
throttle  adjustment,  the  proper  load  and  speed  were  ob- 
tained readily. 

The  section  at  AA  in  Fig.  13  shows  the  equal  distribu- 
tion of  the  cooling  water  to  the  cylinder  sleeves.  The 
water  goes  from  the  pump  to  the  tube  inside  the  cylinder 
block.  Two  holes  for  each  sleeve  give  a  uniform  distri- 
bution of  the  water.  This  keeps  all  the  sleeves  at  the 
same  temperature,  an  important  feature  for  equal  gas 
distribution    and    smooth    running.     The    engine    cooling 
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water  circulates  through  a  standard  radiator  such  as  is 
used  on  the  car.  The  radiator  is  cooled  by  circulating  water 
from  an  outside  source  around  the  outside  of  the  radiator; 
that  is,  the  cooling  medium  is  water  instead  of  air  as  used 
in  the  car.  However,  since  the  water  passing  through  the 
engine  has  the  same  resistance  as  in  the  car,  it  has 
the  same  temperature  drop,  for  the  quantity  circulated  is 
the  same  in  each  case.  The  temperature  of  the  engine 
water  is  controlled  very  easily  by  this  apparatus,  and  car 
conditions  are  duplicated.  The  temperature  of  the  engine 
water  outlet  was  kept  at  150  deg.  fahr.  for  all  the  tests. 

Fig.  14  is  a  photograph  of  the  connecting-rod,  inlet- 
valve,  exhaust-valve,  piston-pin  and  the  pistons.  The  con- 
necting-rod length  is  11  in.,  the  weight  complete  with  bear- 
ings is  46.35  oz.  and  the  center  of  gravity  is  2.60  in.  from 
the  center  of  the  crankpin  end..  Two  pistons  are  shown  at 
the  upper  part  of  the  photograph.  The  one  to  the  left  gives 
the  4.25  to  1  compression  ratio;  the  one  to  the  right  gives 
the  5  to  1  compression  ratio  and  is  of  the  constant-clear- 
ance type.  At  the  bottom  the  latter  piston  is  shown  from 
a  different  angle.  A  set  of  4.25  to  1  compression  pistons  of 
the  constant-clearance  type  was  not  available  for  the  com- 
parative tests ;  however,  Vs-in.  wide  piston-rings  were  used 
in  each  case  and  the  4.25  to  1  compression  pistons  were 
relieved  at  the  side  in  an  endeavor  to  give  the  pistons 
approximately  the  same  bearing  area  as  the  other  pis- 
tons. The  cylinder  clearance  given  the  low-compression 
pistons  was  0.005  to  0.006  in.  and  that  of  the  high-com- 
pression pistons  0.0015  to  0.0025  in.  The  weight  of  three 
%-in.  wide  piston-rings  is  1.82  oz. ;  that  of  the  4.25  to  1 
piston,  13.52  oz. ;  that  of  the  5  to  1  piston,  18.65  oz. ;  and 
that  of  the  piston-pin,  5.60  oz.  The  weight  of  the  complete 
engine  without  the  clutch  is  660  lb.  The  weight  of  the  com- 
plete powerplant,  engine,  clutch  and  transmission  is  780  lb. 

Testing  Apparatus 

A  Weston  tachometer  was  used  to  indicate  the  speed. 
This  was    checked    repeatedly    by    a    revolution    counter 


Fig.  11   (above) — Section  of  cylinder  head  show- 
ing shm  t  cast  in  intaki    manifold 


throughout  the  entire  range  of  speeds  used.  The  engine 
cooling-water  temperature  was  obtained  by  a  radiometer 
calibrated  for  the  range  used. 

Particular  care  was  used  in  weighing  the  fuel  for  each 
run.  Two  fuel  tanks  were  used,  one  for  a  general  supply 
and  the  other  for  weighing  the  fuel  consumed  in  120  sec. 
The  time  interval  was  obtained  from  the  second  hand 
of  a  watch  and  the  use  of  a  three-way  valve  connecting 
the  two  tanks  to  the  carbureter.  Both  tanks  were  equipped 
with  gage  glasses  so  that  the  level  of  gasoline  could  be  kept 
almost  the  same.  This  scale  balances  readily  within  1/100 
oz.,  even  when  the  rubber  tubing  connected  with  the  fuel 
line  is  in  place. 

During  the  tests  the  windows  of  the  laboratory  were 
opened  and  the  room  temperature  kept  close  to  65  deg. 
fahr.  on  all  the  runs.  The  average  barometer  readings 
for  comparative  tests  Nos.  1  and  5  were  30.23  and  30.22 
in.  of  mercury  respectively.  The  gasoline  used  was  Target 
brand,  made  by  the  Western  Oil  Refining  Co.  The  weight 
of  a  sample  gallon  was  96.80  oz.  and  the  heat  value  per 
pound  was  taken  as  19,500  B.t.u.  in  the  calculation  of  the 
thermal  efficiencies. 

Comparative  Tests 

Fig.  15  shows  the  engine  characteristics  at  full  load  with 
the  4.25  to  1  compression  ratio.  The  maximum  brake 
mean  effective  pressure  comes  at  1000  r.p.m.,  with  a  con- 
siderable reduction  at  400  r.p.m.  due  to  the  delayed  inlet- 
valve  timing.  The  maximum  fuel  economy  is  0.613  lb.  per 
b.hp.  per  hr.  The  mechanical  efficiency  is  very  good  a*t  low 
speed  but  drops  off  rather  fast  as  the  speed  increases.  The 
peak  of  the  power  curve  is  at  2600  r.p.m. 

Fig.  16  shows  the  results  of  tests  Nos.  2,  4A  and  3,  in 
terms  of  miles  per  gallon  for  4.5,  3.5  and  2.5  rear  axle  gear 
ratios  and  4.25  to  1  compression  ratio.  It  will  be  noticed 
that  a  material  increase  in  mileage  is  obtained  as  the  en- 
gine load  factor  is  increased  by  changing  the  rear-axle 
gear-ratio. 


Fig.   12   (below) — Vertical  section  of  2-iv.  carbu- 
reter used  in  the  tests 


Fig.  M — Parts  of  engine  used  in  lest.  Of  the 
two  pistons  nt  top,  the  our  nearer  the  center 
gives  the  4.25  to  1  compression  ratio,  while  that 
at  the  right  (jives  a  5  to  1  ratio  and  is  of  the  con- 
stant clearance  t>j\>e.  Another  view  of  the  latter 
is  seen  at  the  bottom 
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Fig.    13 — Diagram    of   cooling    water   circulating 

system,  showing  method  of  cooling  radiator  used 

during  block  tests 


Fig.  17  gives  the  engine  characteristic  under  constant- 
speed  driving  conditions  with  4.25  to  1  compression  ratio 
and  3.5  to  1  axle  gears.  It  will  be  seen  that  the  full-load 
brake  characteristics  have  been  changed  greatly,  while  the 
indicated  characteristics  have  changed  but  little.  The  fric- 
tion losses,  which  include  the  pumping  losses,  very  ma- 
terially lower  the  mechanical  efficiency.  Note  that  the  en- 
gine is  pumping  against  an  intake-manifold  depression  of 
15  in.  of  mercury  at  the  lower  speeds  and  the  mechanical 
efficiency  at  800  r.p.m.  is  only  58  per  cent,  compared  with 
91.7  per  cent  at  full  load. 

Fig.  18  gives  the  engine  characteristic  when  using  the 
5  to  1  compression  pistons,  everything  else  on  the  engine 
being  identically  the  same.  The  readings  given  are  not 
"snap"  readings.  The  engine  in  all  tests  was  kept  running 
continuously  and  the  results  shown  are  those  at  which  the 
engine  runs  with  stability;  that  is,  the  result  to  which  the 
engine  settles  at  any  given  speed.     It  will  be  noticed  that 


the  maximum  brake  mean  effective  pressure  is  still  at  1000 
r.p.m.,  but  it  has  increased  from  86.2  (see  Fig.  15)  to  96.9 
lb.  per  sq.  in.  It  will  also  be  noticed  that  the  increase  is 
greater  as  the  speed  increases.  The  peak  of  the  power 
greatly  increased,  being  0.527  lb.  per  b.hp.  per  hr.  at  1000 
r.p.m.  as  compared  to  0.613  lb.  per  b.hp.  per  hr.  in  the  case 
of  4.25  to  1  compression.  The  mechanical  efficiency  is  not 
as  good  below  800  r.p.m.,  but  it  is  much  better  at  the  high 
speeds,  being  81.4  per  cent  as  compared  with  76.1  per  cent 
at  2400  r.p.m.  The  maximum  brake  thermal  efficiency  is 
increased  from  21.1  to  24.8  per  cent. 

Fig.  19  gives  the  engine  characteristics  at  constant  car 
speed,  with  5  to  1  compression  ratio  and  4.5  to  1  axle  gears. 
Fig.  20  is  for  2.5  to  1  and  Fig.  21  is  for  3.5  to  1  axle  gears. 
Fig.  21  can  be  compared  directly  to  Fig.  17,  the  only  dif- 
ference being  the  compression  ratios.  It  will  be  noticed 
that  the  mechanical  efficiency  has  not  been  materially 
changed;  however,  the  fuel  economy  has  been  very  ma- 
terially increased.  It  is  very  gratifying  to  note  that  the 
relative  increases  are  even  greater  than  those  at  full-load. 
At  1000  r.p.m.,  the  brake  thermal  efficiency  has  been  in- 
creased from  11.5  to  14.1  per  cent,  and  at  2100  r.p.m.  it  has 
been  increased  from  16.4  to  23.2  per  cent. 

Fig.  22  shows  the  miles  per  gallon  at  various  car  speeds 
for  5  to  1  compression  ratio.  This  can  be  directly  com- 
pared to  Fig.  16.  The  results  are  materially  higher  all 
along  the  line.  The  overall  increase  at  15  m.p.h.  is  from 
16.4  to  31  miles  per  gal.,  when  changing  both  the  compres- 
sion and  the  axle  gears. 

On  long  road  tests  the  results  agree  very  closely  with 
the  curves  considering  the  amount  of  time  the  engine  is 
idled  and  the  nature  of  the  driving.  On  the  speedway  the 
results  can  be  duplicated  at  constant  driving  speeds.  They 
can  be  further  increased  by  using  light  engine  oil  and 
higher  tire  pressure  than  those  used  in  the  tests  to  set  the 
standard  of  brake  horsepower  required. 

Comparison  of  Results 

Fig.  23  gives  a  comparison  of  the  engine  full-load  char- 
acteristics. The  comparison  as  a  whole  is  entirely  in  favor 
of  the  higher  compression  ratio,  but  shows  a  very  slight 
loss  in  mechanical  efficiency  below  800  r.p.m.  The  increase 
in  brake  horsepower  is  marked,  especially  at  the  higher 
speeds.     The  percentage   increase  in  power  ranges   from 
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Fig.  20  (at  left) — Characteristic  curves  of  engine 

performance  with   5  to   1  compression  ratio  when 

throttled  to  give  power  output  sufficient  to  propel 

car  when  using  2.5  to  1  axle  gear 


Fig. 


!1    (at   right) — Same  as  Fig.  20  but  using 
3.5  to  1  axle  gears 


10.5  at  400  r.p.m.  to  37  per  cent  at  2800  r.p.m.  The  most 
important  increase  is  that  of  the  brake  thermal  efficiency. 
This  ranges  from  8  to  26  per  cent. 

Fig.  24  shows  the  result  of  increased  compression  ratio 
when  keeping  the  rear-axle  gears  the  same;  namely,  3.5 
to  1.  'The  mechanical  efficiency  remains  practically  the 
same,  due  to  identical  engine  speeds  in  each  case.  The 
increase  in  brake  thermal  efficiency  ranges  from  19  per 
cent  at  10  m.p.h.  to  41  per  cent  at  60  m.p.h.  The  saving 
in  gasoline  is  from  16  to  28  per  cent,  and,  at  average  driv- 
ing speed,  about  18  per  cent. 

Fig.  25  gives  the  comparative  results  of  using  the  rear- 
axle  gear  ratios  of  2.5  to  1,  and  4.5  to  1,  respectively  with 


SPEED-MILE^  PER  HOUR  CAR    SPEED- MILES  F 

Fig.   22    (at  left) — Curves  showing  relation  be- 
tween car  speed  and  fuel  consumption  when  using 
5  to  1  compression  ratio 

Fig.  25  (at  right) — Curves  showing  the  effect  of 
change  in  axle  gear  ratio  from  2.5  to  1  to  4.5  to  1 
upon  fuel  consumption,  thermal  and  mechanical 
efficiency  at  various  car  speeds.  Compression 
ratio  5  to  1 

5  to  1  compression  ratio.  The  percentage  increase  in  me- 
chanical efficiency  is  very  marked;  the  maximum  gain  is 
42  per  cent  at  36  m.p.h.  At  10  m.p.h.  it  is  27  per  cent  and 
at  60  m.p.h.  it  is  26  per  cent.  The  maximum  increase  in 
the  brake  thermal  efficiency  is  53  per  cent,  at  29  m.p.h.  It 
is  48  per  cent  at  10  m.p.h.  and  29  per  cent  at  60  m.p.h. 
The  gasoline  saved  is  30  per  cent  at  10  m.p.h. ;  34  per 
cent  at  29  m.p.h. ;  and  23  per  cent  at  60  m.p.h. 

Fig.  26  gives  the  percentage  increase  in  miles  per 
gallon  in  the  case  of  using  2.5  to  1  axle  gears  with  5 
to  1  compression  pistons,  as  against  the  use  of  4.5  to  1  axle 
gears  and  4.25  to  1  compression  pistons.  The  increase  in 
miles  per  gallon  is  70  per  cent  at  10  m.p.h. ;  95  per  cent 
at  20  m.p.h. ;  81  per  cent  at  30  m.p.h. ;  68  per  cent  at 
40  m.p.h.;  76  per  cent  at  50  m.p.h.;  and  104  per  cent 
at  60  m.p.h.  These  are  worth  while  increases  in  economy 
that  cannot  be  passed  by  lightly,  yet  they  are  by  no 
means  as  great  as  the  economy  that  is  possible.  Let  us 
iiext  consider  the  economy  that  is  possible  even  with  our 
present  engines.  For  the  sake  of  a  name  let  us  call  it  the 
"ideal"  economy. 
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Fig.  23    (at  left) — Curves  slwiving  comparative  effect   on   engine   characteristics   at  full   load  of 

change  of  compression  ratio  from  4.25  to  1  to  5  to  1 
Fig.  24    (center,  above) — Curves  showing  effect  of  change  in  compression  rath  (4.25  to  1  to  5  to 
1)   on  fuel  consumption,  thermal  and  mechanical   efficiency  at  various  car  speeds,  with  3.5    to   1 

axle  ratio 
Fig.  26    (center,  beloiv) — Per  cent  increase  in  miles  per  gallon  of  fuel  when  using  an  axle  gear 
ratio  of  2.5  to  1  and  compression  ratio  of  5  to  1,   as  compared  to  using  an  axle  gear  ratio  of  4.5 

to  1  and  compression  ratio  of  4.25  to  1 

Fig.  27   (at  right) — Curves  comparing  economy  possible  under  "ideal"  conditions  of  gear  ratio, 

engine  size  and  load,  with  economy  determined  in  test  when  using  5  to  1  compression  ratio  and 

two  different  axle  gear  ratios 
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We  are  a  long  way  from  the  point  where  we  utilize  even 
the  economy  that  is  possible  with  our  present  engines.  Fig. 
27  gives,  a  comparison  which  throws  some  light  on  what 
is  meant.  This  chart  is  based  on  the  actual  engine  economy 
existing  at  60  m.p.h.  when  using  2.5  to  1  axle  gears  and 
5  to  1  compression  pistons.  The  economy  is  0.513  lb.  per 
b.hp.  hr.  Using  this  economy  and  the  brake  horse- 
power required  to  drive  the  car  at  each  speed,  we  derive  a 
curve  that  we  have  termed  the  "ideal"  economy  in  terms 
of  miles  per  gallon.  It  is  not  meant  that  this  curve  is 
practical  with  our  present  system  of  transmission  of  the 
power,  but,  if  the  proper  gear  ratio  and  engine  size  are 
used  for  any  given  speed,  this  economy  can  be  obtained 
for  the  size  Of  car  used  in  these  tests.  From  the  ideal 
curve  it  will  be  seen  that  it  is  possible  to  get  49  miles  per 
gal.  at  10  m.p.h. ;  45  at  20  m.p.h.,  39  at  30  m.  p.  h.,  and  31 
at  40  m.p.h.  The  comparison  is  made  with  the  results  of 
2.5  to  1  and  4.5  to  1  axle  gears,  in  connection  with  the  5 
to  1  compression  pistons. 

The  increase  in  the  miles  per  gallon  over  that  of  the 
results  with  2.5  to  1  axle  gears  is  76  per  cent  at  10  m.p.h. 
and  45  at  30  m.p.h.  The  increase  over  that  of  the  results 
of  4.5  to  1  axle  gears  is  146  per  cent  at  10  m.p.h.,  115  per 
cent  at  30  m.p.h.  and  36  at  60  m.p.h.  Further,  the  ideal 
economy  comparison  with  the  results  obtained  from  4.5  to  1 
axle  gears  and  4.25  to  1  compression  pistons  is  an  increase 
of  104  per  cent  at  60  m.p.h. ;  163  per  cent  at  30  m.p.h.,  and 
199  per  cent  increase  in  miles  per  gallon  at  10  m.p.h. 
These  figures  certainly  are  emphatic  enough  to  arouse 
several  changes  in  viewpoint  of  our  present  methods  of 


applying  our  engines.  Evidently  there  is  room  for  very 
considerable  progress  and  it  is  hoped  it  will  be  forth- 
coming in  the  near  future. 

Means  should  be  developed  making  it  possible  to  use 
very  high  piston  compression  ratios.  It  seems  certain  that 
it  can  be  done  and  to  great  advantage  in  increased  economy. 
It  is  hoped  that  very  decided  progress  will  be  attempted  in 
piston  development  with  a  view  to  overcoming  knocking  and 
increasing  the  general  efficiency. 

As  engines  are  made  smaller  to  increase  the  load  factor, 
carbureters  will  be  made  larger  to  avoid  pumping  losses  and 
loss  of  maximum  power.  The  fallacy  that  large  carbure- 
ters are  not  as  flexible  or  as  economical  as  small  ones  is 
based,  it  seems,  on  the  failure  of  certain  types  of  large  car- 
bureters which  it  is  thought  are  working  on  incorrect 
principles.  It  is  recommended  that  we  try  the  plan  of 
using  large  carbureters  to  operate  small  engines,  rather 
than  using  large  engines  to  operate  small  carbureters. 

The  possibility  of  securing  higher  mechanical  efficiency 
should  be  studied  from  every  angle.  The  tests  show  that 
an  absurd  waste  is  rampant  in  our  present  method.  How 
far  our  ingenuity  can  go  in  this  direction  is  hard  to  pre- 
dict. One  thing  is  certain,  we  must  analyze  xarefully 
the  gains  that  can  be  made.  A  close  study  from  the 
brake-horsepower  standpoint  may  justify  changing  both 
our  transmission  and  our  rear-axle  drives.  The  latter 
combinations,  together  with  engine  developments,  look 
the  most  promising  at  present.  The  progress  we  make 
undoubtedly  will  be  measured  by  the  extent  to  which  we 
expand  our  engineering  viewpoint. 


New  High-Priced  Twelve 


ANEW  high-priced  car,  the  Heine- Velox,  is  announced 
from  the  Pacific  Coast,  the  manufacturer  being  the 
Heine-Velox  Engineering  Co.  One  of  the  chief  aims  in 
the  design  of  this  car  was  to  combine  a  low  center  of 
gravity  with  a  fair  road  clearance,  to  insure  easy  riding 
qualities,  freedom  from  skidding  tendencies  and  long  tire 
life.  The  car  has  a  148-in.  wheelbase  and  can  turn  in  a 
53-ft.  circle.  The  floor  of  the  car  is  only  between  22  and 
23  in.  from  the  ground  where  the  car  is  loaded,  and  the 
drive  from  transmission  to  rear  axle  is  then  straight. 

The  engine  has  12  cylinders,  and  is  built  partly  by  the 
Heine-Velox  Engineering  Co.  from  parts  supplied  by  the 
Weidely  Motors  Co.  It  is  said  to  be  the  same  type  as  used 
on  the  H.  A.  L.  car.  One  of  the  power  plant  features  is 
an  oil  cooler,  a  desirable  asset  for  a  car  used  in  moun- 
tainous districts.  The  weight  of  the  sport  model  illus- 
trated is  4500  lb.  The  oil  level  gage  is  in  plain  view  of 
the  driver.     The  windshield  is  of  the  clear  vision  type, 


without  supports  to  obstruct  the  driver's  view.  The 
body  is  hung  from  the  sides  of  the  frame,  instead  of  be- 
ing suspended  above  it,  and  the  floor  is  entirely  inside 
the  frame,  making  the  top  of  the  frame  channels  level 
with  the  top  of  the  floor.  The  radiator  front  is  in  line 
with  the  rear  aide  of  the  front  axle.  Four  hydraulic 
brakes  are  fitted. 

The  instrument  board  and  the  brake  and  gear  levers 
are  placed  in  an  unusual  position,  so  that  the  driver 
can  reach  any  part  without  inconvenience  from  his  seat. 
The  following  instruments  are  used:  oil  pressure  and  oil 
level  gages,  Radi-meter,  speedometer,  clock,  gasograph, 
ammeter,  voltmeter,  battery  gage  and  altimeter. 

This  car  will  be  furnished  as  a  sport  model,  limousine 
sedan  and  racing  runabout.  The  standard  models  sell 
at  up  to  $17,000,  and  special  models  at  up  to  $25,000.  All 
bodies  will  be  custom  built  in  the  Heine-Velox  plant. 


Tin    Ihiin     I  i  In.'-    I  a  i  I  it     irllh   spurt  iiii/   type   hotly 


Muck-Raking  in  Demand 

IT  appears  that  the  Danish  Government  has  had  the 
military  flying  service  investigated  by  a  committee 
appointed  for  the  purpose,  and  that  the  latter  is  about 
to  issue  its  report,  concerning  which,  some  information  has 
leaked  out  in  advance.  According  to  Sivensk  Motnrtid- 
ning  the  report  will  unequivocally  condemn  the  whole 
sei-vice,  which  is  declared  to  be  uunworthy  of  any  con- 
sideration. One  of  the  first  steps  taken  was  to  forbid  the 
use  of  all  military  aeronautic  material,  comprising  about 
twenty  planes,  and  the  Commission  announced  that  all 
the  equipment  would  be  destroyed,  notwithstanding  the 
fact  that  much  of  it  has  never  been  used.  Severe  criti- 
cism is  also  passed  upon  the  construction  of  a  flying  field 
and  the  training  of  military  fliers,  which  is  regarded  as 
quite  inadequate. 
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What  Place  Has  Individual  Personality 
in  Industrial  Relationships? 

It  is  often  said  of  plants  where  excellent  industrial  relations  have  been 
obtained,  "It  all  depends  upon  the  personality  of  Mr.  Smith;  if  he  were 
to  die,  they  would  have  as  much  trouble  as  anybody."  This  article  dis- 
cusses the  various  sides  of  the  question,  and  presents  helpful  conclusions. 

By  Norman  G.  Shidle 


THE  industrial  relations  story  of  many  plants  has 
been  written.  Very  often  a  successful  achievement 
along  this  line  seems  to  revolve  almost  entirely  about 
the  personality  of  a  single  individual.  In  such  cases  a 
study  of  the  particular  story  may  yield  but  meager 
material  for  adaptation  in  other  plants.  Remove  that 
individual  and  nothing  may  be  left  to  the  industrial  rela- 
tions policy  of  that  firm. 

In  the  Endicott-Johnson  shoe  factory,  for  instance,  if 
consensus  of  journalistic  opinion  is  to  be  believed,  the 
success  of  the  industrial  relations  policy  revolves  chiefly 
about  the  lovable  personality  of  Mr.  Johnson.  Remove 
that  personality,  and  there  is  but  little  story  to  write. 
Saying  that  if  the  individual  is  removed  in  such  a  case 
nothing  is  left  of  the  industrial  relations  policy,  is  not 
to  say,  however,  that  the  policy  would  necessarily  fall  to 
the  ground  immediately  he  was  removed.  It  might — but 
it  might  not.  It  is  this  question  that  calls  for  further 
discussion. 

Because  personality  has  played  such  an  important  part 
in  the  success  or  failure  of  a  number  of  plant  labor  rela- 
tionships, a  thorough  analysis  of  that  factor  will  be  of 
value.  It  must  be  recognized,  and  it  might  as  well  be 
analyzed  and  estimated  at  its  true  value. 

Various  plans  for  employees'  representation  and  indus- 
trial democracy  have  been  formulated  and  advocated  for 
use  in  any  plant.  Such  plans,  however,  must  be  adminis- 
tered; a  personal  contact  must  occur  somewhere  along 
the  line  between  employer  and  employee,  whether  such  a 
plan  is  in  effect  or  not — and  again  enters  personality. 

Even  where  mechanical  means  for  organizing  a  labor 
policy  have  gone  the  farthest,  the  success  of  the  plan  rests 
largely  upon  how  the  administration  is  carried  out,  which 
in  turn  depends  upon  the  composite  or  individual  per- 
sonality of  the  particular  management. 

The  Greenfield  Tap  &  Die  Company,  for  instance,  has 
had  an  industrial  democracy  plan  in  use  for  more  than  a 
year.     It  is  work  fully.     During  that  time  the 

management  has  never  yet  exercised  its  power  of  veto 
on  any  recommendation  made  by  the  employees'  repre- 
sentatives. Only  three  times  has  the  management  re- 
turned to  the  employees'  representatives  recommendations, 
asking  that  those  representatives  reconsider  the  recom- 
mendation. In  each  case  the  management  has  sent  along 
with  the  request  for  reconsideration  a  full  statement  of 
its  reasons  for  asking  that  the  matter  be  discussed  again 
Each  time  that  this  has  happened  the  employees'  repre- 
ent  itives  have  discussed  the  statement  of  the  manage- 
ment and   withdrawn  the  recommendation. 

Note,  however,  that  the  management  has  the  power  of 
final   veto;    it  could  have   simply   vetoed    these   me. 


and  that  would  have  been  the  end  of  it.  The  method 
which  it  did  use  implies  one  sort  of  personality;  the 
method  that  it  could  have  used  but  did  not,  implies  an- 
other sort.  Had  "the  other  sort"  been  in  control  the 
whole  representation  plan  would  probably  have  broken 
down  before  this.  Personality,  attitude  of  mind,  habit  of 
thought — whatever  you  may  call  it — plays  a  large  part 
in  industrial  relationships  whether  in  the  person  of  a 
single  individual  or  in  that  composite  individual  known 
to  the  workman  as  the  management. 

The  constant  and  direct  contact  between  management 
and  employees,  however,  usually  revolves  to  a  large  ex- 
tent about  one  person ;  often  the  personnel  manager.  And 
it  is  through  that  man's  personality  that  the  management 
is  reflected  to  the  workmen.  In  the  case  of  the  Endicott- 
Johnson  plant,  it  is  through  Mr.  Johnson,  according  to 
reports.  In  the  case  of  the  White  Motor  Company,  it  is 
chiefly  through  one  of  the  vice-presidents;  in  the  case  of 
the  Filene  store,  through  one  of  the  vice-presidents;  in 
the  case  of  other  companies  through  other  individuals. 
The  cases  mentioned  all  involve  companies  which  have 
been  conspicuously  successful  in  conducting  the  human 
relationships  of  their  organizations. 

The  criticism  of  the  policy  of  a  plant  which  revolves 
so  strongly  around  the  personality  of  one  man  is  that 
stated  in  the  beginning  of  the  article;  if  that  man  should 
die  or  be  lost  to  the  firm,  the  whole  structure  would  topple 
over;  it  rests  chiefly  upon  a  personal  adherence  of  the 
majority  of  employees  to  that  one  man.  They  love  him. 
they  respect  him,  they  trust  him,  and  admire  him.  If 
he  goes,  what  becomes  of  the  industrial  relations  policy? 

The  answer  is  fairly  clear.  It  varies  with  different 
cases  and  may  be  divided  in  this  way: 

1.  In  some  cases,  the  criticism  given  above  is  perfectly 
valid.  The  structure  will  fall  to  the  ground  when 
the  particular  personality  leaves,  because  it  has  not 
only  grown  up  around  that  personal  adherence  to  an 
individual,  but  it   is  carried  on  upon  the  same  basis. 

2.  In  other  cases,  the  man  with  this  personality  was 
necessary  to  start  the  work  in  the  beginning.  Per- 
haps the  confidence  and  trust  of  the  men  has  been 
built  up  on  that  basis.  When  that  has  been  done, 
however,  this  man  has  been  able  to  instil  the  same 
spirit  throughout  the  management  and  executive 
organization  until  finally  the  composite  "manage- 
ment" becomes  an  attractive  and  trustworthy  per- 
sonality to  the  employees.  In  such  cases  the  work- 
can  be  carried  on  without  any  diminution  of  success 
after  the  individual  leaves. 

(Continued  on  page  179) 
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Distributing  Overhead  Expense  by  the 
Machine  Hour  Rate  Method 

After  describing  briefly  tbe  four  other  methods  of  distributing  overhead 
expense,  Mr.  Haigh  shows  in  detail  the  advantages  of  the  machine  hour 
rate  method.  He  believes  that  more  knowledge  of  the  expense  element 
of  manufacturing  cost  is  obtained  by  this  method  than  any  other. 

By  Christopher  Haigh* 


AN  interesting  discussion  of  the  methods  of  distribut- 
ing overhead  expense,  with  particular  reference  to 
•  the  advantages  of  the  machine  hour  rate  method,  is 
contained  in  the  following  paper  presented  before  the 
American  Gear  Manufacturers'  Association  by  Christopher 
Haigh,  Supervisor  of  Costs,  General  Electric  Co. : 

There  are  five  methods  in  general  use  for  distributing 
overhead  expenses.    These  are: 
Man  Rate 
Man  hour 
Sold  hour 

Material  and  Labor 
Machine  Hour  Rate 

The  man  rate  method  is  the  one  in  most  general  use, 
because  of  its  simplicity.  To  use  this  method,  it  is  only 
necessary  to  find  the  ratio  of  total  expenses  to  total  labor 
for  a  given  business  and  to  apply  this  ratio  to  the  labor 
cost  of  each  job.  For  a  factory  making  one  kind  of  prod- 
uct, this  method  of  distributing  overhead  is  quite  satis- 
factory, but  where  the  product  itself  is  varied  and  the 
tools  used  in  getting  out  the  product  are  different  for  each 
of  the  various  units  produced,  it  is  incorrect  and  mislead- 
ing as  to  final  results.  There  is  no  more  justification  for 
considering  that  one  dollar's  worth  of  labor  actually  ap- 
plied to  the  product  should  always  take  the  same  percent- 
age of  expense  than  there  is  for  the  assumption  that  a 
lathe  and  a  boring  mill,  which  cost  the  same,  are  operated 
for  the  same  amount  and  occupy  the  same  floor  space,  or, 
further,  that  the  overhead  cost  of  maintaining  benches  and 
assembly  floors  is  the  same  as  the  overhead  cost  of  main- 
taining and  operating  machinery. 

Defects  in  New  Rate  System 

This  method  of  applying  overhead  also  assumes  that 
the  highest  paid  workman  requires  the  most  overhead  ex- 
pense, when  actually  the  lowest  paid  man  often  requires 
the  most  supervision,  and  frequently  the  machine  tools 
used  by  the  low  priced  man  are  more  expensive  and  require 
greater  expenditures  for  operation  and  maintenance  than 
those  used  by  the  skilled  mechanic,  because  we  incorpo- 
rate in  the  machine  which  enables  us  to  use  lower  grade 
labor  the  skill  which  the  high  grade  man  has  in  himself. 
Thus,  if  we  design  a  semi-automatic  machine  for  making 
any  part,  we  can  use  a  man  who  is  not  an  expert  mechanic 
to  run  this  machine,  or  even  several  of  these  machines, 
but  if  we  did  not  have  this  special  equipment,  we  would 
require  a  skilled  man  in  constant  attendance  on  a  more 
simple  machine.  It  is  obvious  in  this  case  that  the  over- 
head expense  which  is  incurred  in  running  the  automatic 

•  Paper  read  before  American  Gear  Manufacturers'  Association. 


machines  is  much  greater  in  proportion  to  the  wages  paid 
the  operator  of  these  automatic  machines  than  is  the  over- 
head incurred  in  running  the  mechanical  equipment  re- 
quired by  the  skilled  mechanic. 

It  is  also  true  that  even  if  the  same  wages  were  paid 
all  men  in  a  manufacturing  establishment,  it  would  still 
be  wrong  to  apply  the  overhead  to  each  job  on  the  basis 
of  a  percentage  to  labor,  for  we  would  still  have  the  con- 
dition of  one  man  running  more  machines  than  another 
and  of  the  difference  in  cost  of  the  machines  operated; 
also,  that  some  men  would  be  occupied  on  jobs  such  as 
cleaning  castings,  checking  finished  product,  painting,  etc., 
which  require  little  mechanical  equipment,  and  therefore 
do  not  increase  the  overhead  expense  at  the  same  rate  as 
their  wages  increase  the  direct  labor  payroll. 

From  the  foregoing  remarks,  it  would  appear  that  the 
man-hour  rate  method  of  distributing  expenses  is  a  very 
dangerous  one  and  that  all  manufacturers  who  use  this 
method  are  certain  of  losing  money.  Therefore,  it  seems 
to  be  necessary  for  me  to  say  a  few  words  showing  where 
this  method  may  give  results  which  will  be  satisfactory 
from  a  standpoint  of  profit. 

When  Equipment  Is  Standardized 

In  a  manufacturing  establishment  where  the  mechanical 
equipment  is  fairly  well  standardized,  where  the  products, 
while  varied  as  to  different  types,  still  have  the  same  aver- 
age types  of  output,  and  where  these  types  all  require  sub- 
stantially the  same  machining  operations ;  it  will  be  found 
that  the  ratio  of  profit  to  total  output  will  come  up  to  ex- 
pectations when  the  man  rate  method  of  distributing  over- 
head is  used.  There  is  also  a  factor  which  must  not  be 
overlooked  when  considering  any  business,  and  that  is,  the 
amount  of  information  which  the  man  or  men  at  the  head 
of  it  have  of  that  business  independent  of  records,  as  I 
have  frequently  found  that  when  estimating  cost  of  new 
work,  allowances  are  made  by  the  owner  of  the  business 
for  a  higher  expected  cost  of  the  new  work  due  to  special 
facilities  which  will  be  necessary  and  to  the  expectations 
that  the  bigger  machines  in  the  plant  will  be  used  on  the 
work.  By  making  such  allowances,  the  final  price  sub- 
mitted includes  some  of  the  factors  of  expense  cost  which 
are  not  actually  subject  to  proof  from  any  records  of  over- 
head expense  which  would  be  available  if  the  man  rate  of 
distributing  overhead  were  in  use,  but  which  nevertheless 
result  in  the  inclusion  of  these  extra  items  of  expense  in 
the  selling  price. 

There  is,  however,  a  question  in  my  mind,  and  I  think 
in  yours,  as  to  how  many  men  who  manufacture  a  wide 
variety  of  gears  can  give  the  necessary  weight  to  all  the 
expense  factors  which  will  increase  or  decrease  the  cost  of 
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a  particular  kind  of  gear,  and  it  is  undoubtedly  true  that 
many  of  the  manufacturers  who  are  making  good  profits 
on  their  total  business  are  losing  money  on  some  particular 
type  gear  because  of  their  lack  of  knowledge  of  the  oper- 
ating cost  of  their  machines.  Also  that  they  turn  down 
business  on  which  there  may  be  good  profit  because  their 
selling  price  is  figured  on  the  basis  of  the  average  over- 
head which  brings  the  price  up  higher  than  the  buyer  will 
pay. 

The  Man-Hour  Method 

The  man-hour  method  of  distributing  overhead  has  for 
its  base  the  number  of  hours  spent  on  a  job  instead  of  the 
amount  of  wages  paid.  This  method  is  subject  to  the 
same  criticism  as  the  man-rate  method  in  that  the  assump- 
tion is  made  that  the  overhead  expenses  have  a  fixed  ratio 
to  the  number  of  hours  of  time  spent  on  a  job.  The  advo- 
cates of  this  method  point  out  that  certain  items  of  expense 
do  bear  a  direct  relation  to  the  number  of  hours  worked, 
and  include  under  this  head  the  expenses  of  the  payroll 
and  welfare  departments,  toilet  articles,  compensation,  in- 
surance and  supervision,  and  we  can  agree  that  to  a  cer- 
tain extent  these  items  bear  a  closer  relation  to  hours 
worked  than  to  wages  paid,  but  as  these  items  are  a 
small  part  of  the  total  expense,  and  as  it  would  be  errone- 
ous to  distribute  the  major  part  of  the  overhead  on  this 
basis,  I  see  no  advantage  in  this  method  over  the  man- 
hour  basis.  Moreover,  it  can  be  pointed  out  that  we  do 
not  reduce  our  payroll  and  supervisory  force  every  time 
business  falls  off  to  such  a  point  that  we  lay  off  some  of 
the  men,  and  therefore,  the  cost  per  man-hour  of  operating 
these  departments  would  fluctuate  sufficiently  to  nullify  any 
advantage  gained  over  the  man-rate  method,  particularly 
where  this  advantage  consists  mostly  in  compensating  for 
the  difference  in  labor  rates  by  substituting  hours  worked 
for  wages  paid. 

Material  and  Labor  (Prime  Cost)  Basis 

The  application  of  overhead  on  the  basis  of  prime  cost 
(material  and  labor)  is  not  in  very  general  use  so  far 
as  I  am  aware.  This  method  requires  that  the  total  ex- 
penses of  a  business  be  divided  by  the  sum  of  the  direct 
labor  and  direct  material,  and  that  the  ratio  or  percent- 
age so  obtained  be  applied  to  the  direct  material  and  labor 
cost  of  each  job  turned  out.  It  is  manifestly  wrong  to 
apply  this  method  to  the  product  of  a  business  which  uses 
various  kinds  of  material,  but,  where  the  product  is  all 
made  from  iron  or  steel,  this  method  has  some  good  points, 
as,  by  taking  the  material  into  consideration  as  well  as 
the  labor,  we  apply  more  accurately  the  expense  of  han- 
dling the  material  in  the  shop  which,  of  course,  varies 
with  the  size  of  the  piece  handled.  In  a  shop  using  both 
copper  and  iron  castings,  this  method  would  be  worse 
than  the  two  previous  ones,  as  by  adding  the  value  of 
a  copper  casting  to  the  labor  of  machining  it,  we  would 
get  a  total  figure  which  would  carry  a  very  high  amount 
of  expense  which,  when  compared  with  the  expense  cost 
applied  to  an  iron  casting  of  identical  size  requiring  about 
the  same  amount  of  labor,  would  indicate  that  the  expense 
cost  nf  machining  the  copper  casting  was  as  much  higher 
than  that  of  the  iron  casting  as  the  difference  in  the  price 
per  pound  of  copper  and  iron. 

This  method  has  many  of  the  same  kind  of  inherent  de- 
fects as  the  man-rate  and  man-hour  methods,  as  we  would 
still  be  applying  an  average  expense  to  jobs  instead  of 
an  actual  cost,  the  difference  between  this  and  the  other 
two  systems  being  only  that  the  material  is  added  to  the 
labor  before  determining  the  expense  to  be  applied. 

Even  were  this  method  the  correct  method  for  some 
businesses,  the  places  where  it  could  be  applied  are  lim- 
ited in  number,  and  this  method  can  never  be  applied  gen- 


erally. It  is  mentioned  here,  however,  as  it  has  been 
pointed  out  to  me  that  the  steel  gear  business  is  one  of 
the  very  few  where  this  system  could  be  applied,  and 
while  I  do  not  advocate  its  use,  as  I  see  very  little,  if  any, 
advantage  over  the  man-rate  method,  nevertheless,  I  think 
it  well  worth  while  to  mention  the  system  in  connection 
with  other  methods  of  overhead  distribution. 

The  Sold  Hour  Plan 

The  sold  hour  plan  of  distributing  expenses  provides  that 
we  take  the  total  direct  labor  wages  in  a  department  and 
divide  this  total  by  the  number  of  hours  worked  in  the 
same  period  to  get  a  flat  average  cost  per  hour  for  labor. 

The  time  in  hours  consumed  on  any  job  is  valued  at  this 
flat  rate  per  hour,  and  the  result  is  called  the  direct  labor 
cost. 

The  expense  is  applied  on  the  man-hour  method  previ- 
ously mentioned. 

This  method  is  not  in  very  general  use  and  little  can 
be  said  in  its  favor.  The  man-hour  method  of  distributing 
expenses  has  been  criticized  before  and  much  need  be  said 
regarding  the  determination  of  labor  costs  under  this  plan 
unless  the  rates  paid  workmen  were  practically  uniform, 
we  would  include  still  another  error  in  our  final  cost  by 
using  an  average  rate  per  hour  for  labor. 

There  are  still  other  methods  of  distributing  overhead 
for  special  businesses,  but  because  of  their  limited  applica- 
tion, no  mention  is  made  here.  I  have  written  about  the 
four  methods  covered  so  far  in  this  paper  to  enable  me  to 
show  the  contrast  between  the  results  obtained  under  these 
methods  and  the  results  obtained  by  using  the  machine 
hour  method,  which  follows: 

The  Machine  Hour  Rate  Method 

This  method  consists  of  distributing  all  the  manufac- 
turing expenses  of  an  establishment  by  a  charge  of  each 
job  of  the  overhead  cost  of  operating  the  machines  and 
other  facilities  used  on  that  job.  This  overhead  charge  is 
not  an  average  charge  for  the  whole  plant  or  department, 
but  is,  as  nearly  as  possible,  the  actual  overhead  cost  of 
maintaining  and  operating  each  of  the  machines,  group 
of  machines,  benches,  etc.,  which  are  found  in  the  plant. 
By  the  proper  use  of  this  method  it  is  possible  to  show 
the  difference  between  the  expense  cost  of  a  boring  still 
and  a  lathe,  a  gear  cutter  and  a  splining  machine,  etc. 

The  advantages  of  this  system  are  well  covered  in  sev- 
eral books  written  by  A.  Hamilton  Church,  and  I, think  it 
would  be  of  benefit  to  those  of  you  who  have  not  seen  these 
books  if  you  would  obtain  a  copy,  as  in  this  paper  I  can- 
not go  into  all  the  details  of  the  system,  nor  do  I  think  you 
would  want  to  listen  to  an  explanation  of  details  even  if 
the  time  permitted,  and  yet,  to  thoroughly  appreciate  the 
advantages  of  the  system  or  to  realize  its  disadvantages,  a 
fairly  complete  knowledge  is  necessary. 

Method  of  Determining  Rate 

To  install  a  Machine  Rate  Method,  we  would  first  find 
the  number  of  feet  of  productive  floor  space  available  for 
manufacture,  eliminating  the  space  used  for  foremen's 
offices,  stairways,  wash  rooms,  etc.  We  would  use  the 
number  of  square  feet  so  obtained  as  a  divisor  for  deter- 
mining the  cost  per  square  foot  per  year  for  maintenance, 
depreciation,  taxes,  insurance  and  other  kindred  charges 
applying  against  the  land  and  building.  We  would  not 
include  any  expenses  in  this  group  which  were  incident  to 
the  actual  operation  of  the  machines,  but  only  those  charges 
which'applied  against  the  empty  buildings  ready  for  manu- 
facture. We  would  include,  however,  the  expense  of  light- 
ing and  heating  and  building  and  charges  of  a  similar 
character.  In  this  way  we  get  a  charge  per  square  foot 
which  is  practically  the  same  charge  which  the  owner  of 
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the  building  would  make  if  he  rented  it  to  us  and  furnished 
the  light,  heat  and  water  used  in  the  building,  except  that 
he  would  require  a  profit  on  his  investment  which  we  would 
forego  in  the  expectation  of  making  this  profit  on  the 
gears  which  we  manufactured. 

Factory  Divided  Into  Production  Centers 

We  would  next  divide  the  factory  into  production 
centers,  including  in  each  center  machines  of  similar  char- 
acter located  together,  or  individual  machines  where  there 
were  no  convenient  groups.  We  would  never  include  differ- 
ent kinds  of  machines  in  one  production  center,  as  this 
would  defeat  the  object  of  this  system.  After  the  division 
into  production  centers  has  been  made,  we  would  deter- 
mine the  number  of  square  feet  occupied  by  each  center, 
including  in  this  area  the  space  required  for  the  material 
waiting  to  go  on  the  machines,  the  space  required  for 
the  workman,  etc.,  and  would  charge  each  center  with  a 
part  of  the  rental  of  the  whole  building  based  upon  the 
area  occupied.  This  division  would  give  us  the  rent  per 
year  for  each  production  center,  and  in  this  way  we 
would  allocate  the  total  charges  of  the  building  which  we 
have  called  rental  charges  to  various  production  centers. 
We  have  now  got  one  part  of  our  expenses  divided  in 
such  a  way  that  we  can  include  them  as  one  factor  in  the 
machine  hour  rate. 

We  would  next  determine  the  actual  cost  of  the  expense 
items  incident  to  the  operation  and  maintenance  of  each 
of  the  production  centers.  These  expenses  consist  of 
depreciation  of  the  machinery  and  equipment,  taxes,  re- 
pairs, small  tools,  cutting  oils  and  other  charges  which 
can  be  definitely  allocated  to  the  one  or  more  machines 
which  have  been  included  in  one  production  center.  If  a 
small  group  of  machines,  all  included  in  one  center,  re- 
quire the  entire  time  of  one  foreman,  the  wages  paid  this 
foreman  would  be  included  with  the  other  expenses  in 
arriving  at  the  total  cost  of  operating  the  center. 

The  distribution  of  the  power  charge  can  best  be  made 
on  the  basis  of  the  horsepower  required  by  each  production 
center.  In  this  power  charge  we  would  include  the  ex- 
pense of  running  the  power  plant  as  well  as  the  shafting, 
belting,  etc. 

The  expenses  which  we  are  dividing  should  cover  a 
period  long  enough  to  insure  correct  results,  and  should 
cover  a  period  of  normal  operations  so  that  our  results 
will  represent  the  hourly  cost  of  operating  our  production 
centers  in  normal  times  and  under  normal  conditions. 
The  best  results  are  obtained  if  the  expenses  for  a  whole 
year  are  used  as  a  basis  for  the  machine  hour  rate,  and 
if  these  expenses  are  carefully  analyzed  and  allocated  to 
the  various  production  centers,  the  hourly  rates  first 
determined  will  not  require  much  adjustment.  In  fact, 
the  success  or  failure  of  the  system  depends  on  the  amount 
of  attention  given  to  the  division  of  the  expenses  at  the 
start,  as,  unless  the  first  rates  are  approximately  correct, 
the  first  results  obtained  from  the  system  will  be  so  dis- 
appointing and  misleading  as  to  cause  a  manufacturer  to 
condemn  it  and  to  insist  for  all  time  that  the  plan  is  no 
good. 

A  Detailed  Analysis 

For  the  purposes  of  this  paper,  we  will  assume  that  the 
expenses  analyzed  cover  a  period  of  one  year. 

We  have  now  divided  two  groups  of  the  annual  expense 
among  the  various  production  centers,  and  by  adding  the 
rental  charges  and  the  charges  for  operating  and  main- 
taining the  machines,  we  have  the  basis  for  determining 
the  hourly  cost  of  expense  applicable  to  work  on  the  Ma- 
chine Hour  basis.  To  determine  the  hourly  charge,  we 
must  estimate  the  total  normal  hours  which  each  pro- 
duction center  will  work  per  year;  we  then  divide  the 


amount  of  the  expenses  allocated  to  each  production  center 
by  the  normal  hours  this  center  should  operate,  and  the 
result  is  an  expense  cost  per  hour. 

There  still  remain  a  few  items  of  expense  which  have 
not  been  distributed,  such  as  supervision,  clerical  and 
general  administrative  expenses.  These  expenses  should 
be  totaled,  and  this  total  divided  by  the  sum  of  the  normal 
hours  of  all  the  production  centers.  The  result  of  this  is 
another  hourly  expense  cost  which  is  to  be  added  to  each 
machine  rate  as  a  supplementary  charge. 

It  must  be  brought  to  your  attention  that  the  machine 
hour  rate  is  based  entirely  on  the  assumption  that  the 
production  centers  will  work  a  certain  number  of  hours 
in  a  certain  time — a  year  having  been  used  as  the  basis 
of  this  discussion.  It  is  obvious  to  all  of  us  that  no  man 
can  predetermine  accurately  the  number  of  hours  any 
machine  in  his  plant  will  be  occupied,  and  many  people 
reject  the  idea  of  installing  this  system  for  that  reason 
alone.  I  think  you  will  agree,  however,  that  either  by 
keeping  records,  or  examining  records  already  available,  a 
close  approximation  of  the  normal  working  time  of  any 
machine  can  be  found,  and  if  the  expenses  of  operating 
the  machine  are  based  on  an  approximately  correct  oper- 
ating time,  we  have,  by  the  machine  hour  rate  method,  a 
means  of  showing  immediately  the  financial  effect  of  any 
variation  of  the  operating  time  of  the  machines  from  the 
predetermined  normal  or  standard  operating  time. 

In  making  up  the  hourly  rates,  we  assumed  that  we  had 
a  certain  amount  of  expenses,  say  $1200,  to  absorb  in  a 
certain  period,  say  one  year,  over  one  production  center. 
Let  us  say  that  we  estimated  that  the  normal  hours  that 
this  center  would  be  used  in  the  year  were  2400,  or  200 
per  month.  On  this  basis,  the  hourly  expense  cost  oper- 
ating this  production  center  is  fifty  cents.  By  adding 
fifty  cents  for  each  hour  that  a  job  required  the  facilities' 
of  this  production  center,  we  would  expect  to  absorb  all 
the  expenses  connected  with  it.  Now,  if  the  jobs  passing 
through  this  center  in  a  month  required  the  use  of  the 
facilities  for  only  180  hours,  we  would  see  at  the  end  of 
the  month  that  on  this  particular  center  we  had  failed  to 
absorb  $10  of  our  expenses.  We  would  have  the  same 
information  for  all  other  centers  and,  therefore,  for  the 
whole  shop,  and  would  know  at  the  end  of  the  month  how 
much  of  the  manufacturing  facilities  had  not  been  used  or 
had  been  used  more  than  we  expected,  this  information 
being  available  both  in  terms  of  hours  and  money. 

Supplementary  Rates 

It  is  not,  of  course,  expected  that  any  manufacturer 
would  absorb  all  of  the  differences  between  the  amount  of 
expense  actually  absorbed  and  the  amount  which  he 
expected  to  absorb,  and  to  insure  that  all  expenses  are  in- 
cluded in  cost,  a  supplementary  charge  is  made  to  each  job 
to  liquidate  the  amount  of  expenses  which  has  not  actually 
been  absorbed  through  the  machine  rate  in  use. 

This  supplementary  rate  is  a  part  of  this  system  of 
expense  distribution  and  is,  in  fact,  a  valuable  factor  be- 
cause we  know  from  the  amount  which  we  add  to  cost  to 
absorb  these  supplemental  charges,  how  far  from  normal 
the  plant  is  running.  In  fact,  one  of  the  great  benefits 
of  this  system  is  that  the  supplementary  rate  soon  shows 
if  machines  are  idle  because  the  expenses  which  would  be 
absorbed  by  machines  which  had  work  to  do  become,  when 
these  machines  are  not  in  use,  a  part  of  the  supplementary 
charges,  and  the  fluctuations  in  the  monthly  amounts 
liquidated  by  means  of  this  charge  show  to  a  great  extent 
the  efficiency  with  which  the  facilities  of  the  plant  are 
being  used. 

It  will  be  evident  to  you,  if  I  have  been  successful  in 
showing  you  how  the  manufacturing  expenses  of  a  busi- 
ness are  distributed  by  means  of  the  machine  hour  rate, 
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that  this  method  allows  of  a  very  close  knowledge  and 
control  of  overhead  expenses,  and  that  by  this  system  we 
can  obtain  actual  costs  of  each  job. 

When  comparing  the  way  in  which  expenses  are  dis- 
tributed through  the  use  of  machine  rate  costs  with  the 
distribution  by  means  of  any  other  method,  it  will  be  seen 
that,  as  far  as  accuracy  is  concerned,  everything  is  in 
favor  of  the  machine  rate  method.  In  fact,  I  think  the 
claims  of  its  advocates,  that  this  method  is  the  only  safe 
and  scientific  way  of  expense  distribution,  must  be  allowed. 
All  other  methods  of  absorbing  manufacturing  expenses 
depend  in  one  way  or  another  on  averages,  and  yet  there 
is  no  more  reason  for  averaging  the  expenses  over  costs 
of  all  the  work  produced  than  there  is  for  averaging  the 
material  items. 

I  mentioned  at  the  beginning  of  this  paper  that  I  was 
opposed  to  the  application  of  any  system  to  a  manufac- 
turing business  which  did  not  result  in  an  increased 
knowledge  of  that  business,  and,  through  this  increased 
knowledge,  to  a  certainty  of  profits.  I  think  that  no  one 
can,  or  desires,  to  refute  the  statement  that  more  knowl- 
edge is  obtained  of  the  expense  element  of  the  manufac- 
turing cost  through  the  machine  hour  rate  method  than 
can  possibly  be  obtained  through  any  of  the  other  methods 
used  in  business. 

I  am  sure  you  will  also  agree  that  any  of  you  who  has 
this  knowledge  would  use  it  to  determine  what  business 
to  take  and  what  to  refuse.  If  you  were  given  the  oppor- 
tunity to  bid  on  an  inquiry  for  gears  which  would  require 
your  biggest  machines,  you  would  certainly  make  your 
price   such   that   your   expected  profit  would   actually   be 


profit  on  that  particular  job,  and  would  include  in  the  cost 
on  which  this  profit  was  based  the  actual  overhead  expense 
of  the  mechanical  equipment  to  be  used.  If  your  price, 
assuming  that  your  profit  was  reasonable,  was  such  that 
you  lost  the  order  to  some  one  who  was  quoting  a  price 
based  on  an  average  overhead,  you  would  feel  perfectly 
sure  that  this  other  concern  was  taking  business  at  a  loss 
and  would  be  willing  to  let  them  have  the  order.  Con- 
versely, there  are  many  jobs  which  require  less  machinery 
and  cheaper  equipment,  and  ydur  method  of  arriving  at 
costs  would  allow  you  to  take  this  kind  of  business  at  a 
price  lower  than  the  concern  whose  costs  were  not  accur- 
ately determined. 

I  believe  that  the  reason  this  machine  rate  method  is 
not  in  more  general  use  is  because  of  the  amount  of  work 
which  is  required  in  getting  the  system  working,  and  the 
extra  bookkeeping  involved  in  keeping  the  records  which 
must  be  available  if  this  plan  is  followed.  Most  manufac- 
turers have  an  objection  to  increasing  the  administrative 
expense  of  their  business  and  would  rather  spend  money 
for  new  machinery  than  for  a  system  of  records.  This 
attitude  is  certainly  correct  if  there  is  no  doubt  that  the 
business  as  run  without  these  records  brings  satisfactory 
profits  and  will  continue  to  do  so,  and  if  the  new  machinery 
earns  its  keep,  but  in  any  business  which  is  to  any  large 
extent  competitive,  the  need  for  accurate  records  will 
sooner  or  later  be  felt,  and  I  am  firmly  convinced  that 
those  concerns  which  have  the  best  system  of  cost  records 
will  be  in  existence  long  after  the  manufacturer  who  fig- 
ures his  cost  on  the  hit  or  miss  method  has  gone  out  of 
business. 


Sufficient  Spare  Parts  a  Necessary  Feature   of   Proper 

Tractor  Service 

(Utilitor  Service  System) 


4  i  A  TRIP  through  a  prosperous  Eastern  agricultural 
_£~\_  section  shows  that  tractors  are  being  bought. 
There  is  little  indication,  however,  that  they  are  being 
sold,"  writes  Donald  Blanchard  in  a  recent  issue  of  Motor 
World.  And  again,  "Service  sells  satisfaction  and  satis- 
faction sells  tractors."  The  vast  importance  of  proper 
service  as  an  adjunct  to  sound  tractor  merchandising  is 
becoming  more  widely  recognized  among  tractor  manufac- 
turers every  day. 

In  the  case  of  any  particular  tractor  there  is,  within 
certain  limits,  a  comparatively  fixed  number  of  parts  which 
it  is  highly  desirable  for  the  dealer  to  carry  in  proportion 
to  the  number  of  tractors  to  be  serviced  in  his  territory, 
in  order  to  render  rapid  and  efficient  service,  while  still 
investing  in  parts  the  minimum  amount  of  money. 

The  dealer  is  not  always  willing  or  able  to  take  the 
trouble  necessary  to  determine  in  a  scientific  way  just 
what  his  approximate  inventory  should  be.  Because  it  is 
to  the  manufacturer's  advantage  that  the  dealer  should 
have  such  an  efficient  inventory,  however,  many  tractor 
manufacturers  have  studied  the  matter  carefully  and  are 
giving  their  dealers  the  benefit  of  their  investigations;  in 
some  cases  even  requiring  that  a  certain  fixed  supply  of 
parts    be   sold   to    the    dealer    with    each   tractor   that    he 

The  Midwest  Engine  Company,  manufacturers  of  a  very 
small  tractor,  the  Utilitor,  is  paying  particular  attention 
to  the  service  features  of  its  merchandising  policy,  and 
has  developed  some  excellent  practice  along  this  line. 


When  a  new  distributer  is  signed,  a  letter  is  immediately 
written  to  him  by  the  service  director  for  the  purpose  of 
making  his  acquaintance,  outlining  to  him  the  service 
ideals  of  the  company,  and  welcoming  him  to  the  organiza- 
tion. Particular  care  is  used  to  impress  upon  the  dis- 
tributer the  necessity  for  carefully  inspecting  the  tractor 
before  he  ships  it  to  a  dealer. 

The  number  of  each  of  the  various  spare  parts  necessary 
to  properly  service  any  given  number  of  machines  has  been 
carefully  worked  out.  Every  distributer  and  dealer  is  re- 
quired to  accept  a  certain  quota  of  spare  parts  with  each 
machine. 

The  quota  is  so  worked  out  that  when  a  distributer  or 
dealer  has  received  three  carloads — or  90  machines — he  has 
on  hand  a  small  stock  of  each  part  which  goes  with  the 
machine.  With  the  first  group  of  machines  go  those  parts 
which  are  likely  to  need  replacement  soonest.  When  90 
machines  have  been  received  by  the  distributer  or  dealer, 
however,  he  has  a  sufficient  variety  of  parts  to  build  an 
entirely  new  tractor. 

The  allotments  for  these  quotas  have  been  made  up  by 
the  factory  service  department  on  the  basis  of  field  data 
and  a*  long  series  of  careful  experiments.  The  manufac- 
turer requires  that  the  stated  quota  of  parts  goes  forward 
with  each  order  of  machines,  and  distributers  are  required 
to  make  a  like  demand  on  the  dealers. 

In  this  way  the  factory  is  certain  that  from  the  stand- 
point of  spare  parts,  at  least,  adequate  service  can  be 
rendered  to  every  user  of  its  product. 
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What  Has  the  Manufacturer  Done  to 
Disturb  Dealers? 

History  is  of  value  only  as  it  supplies  a  background  for  the  making  or  un- 
making of  precedents.  This  article  deals  with  two  closed  incidents — 
the  allotments  of  cars  and  "drive-aways."  These  incidents  are  important 
only  as  they  indicate  whether  the  manufacturer  profited  in  the  long  run. 

By  Clyde  Jennings 


WE  believe  that  it  was  fairly  well  established  in  a 
previous  article  that  there  is  some  existing  dis- 
content in  the  ranks  of  the  dealers.  In  fact,  we 
do  not  believe  that  any  one  will  contend  very  strongly 
to-day  that  the  automobile  sales  family  is  entirely  har- 
monious. 

It  would  be  interesting,  no  doubt,  to  know  just  why 
this  state  of  affairs  exists.  Perhaps  you  will  recall  that 
in  the  statements  from  dealers  which  were  printed  in 
the  previous  article  that  one  dealer — No.  11 — mentioned 
the  fact  that  there  was  a  charge  of  $15  a  car  for  national 
advertising  that  the  dealer  was  compelled  to  pass  on  to 
the  buyer.  That  is  one  indication  as  to  the  direction  of 
the  wind  that  blows  on  the  coals  of  discontent. 

But  last  spring  we  were  hearing  much  about  the  allot- 
ment of  cars.    We  don't  hear  so  much  about  this  now,  but 
how  do  the  dealers  feel  about  it?     This  was  one  of  the 
questions  put  to  a  list  of  deal- 
ers by  a  man   who   is   on  the     ' 

closest  terms  of  friendship 
with  them.  Thirteen  dealers 
answered  and — 


THIS  article  must  be  read  as  a  sequel  to 
the    article    printed    in    Automotive    In- 


dustries for  Jan.  6.  In  that  article  it  was 
established,  by  testimony  of  dealers  them- 
selves, that  discontent  exists.  In  this  article 
we  set  forth  some  of  the  reasons  for  this  dis- 
content. Of  course  there  are  other  reasons, 
some  of  them  being  much  more  serious. 
Later  we  will  have  something  to  say  about 
the  always  interesting  and  important  factor 
of  contracts. 


Not  a  single  one  of  the 
thirteen  defended  the  fac- 
tory, without  reservation. 

Do  you  get  that?    Not  a  sin- 
gle YES  to  the  question: 

Have  the  factories 
played  square  in  the  allot- 
ment of  cars? 

We   are   passing   on   to  you      

some    of    the    answers.     Not 

all  of  them  will  be  printed,  for  they  get  just  a  bit  monot- 
onous. Some  of  each  shading  will  do.  The  first  three 
are  especially  severe  (on  the  manufacturer).  If  I  was 
a  manufacturer  and  one  of  my  big  distributers  would 
say  these  things'  about  me,  I  would  be  inclined  to  worry 
somewhat.    Read  them  and  see  what  you  think: 

1 — No,  they  have  not.  A  good  many  factories  have 
men  high  up  who  have  stock  in  distributing  agencies 
and  they  have  furnished  these  agencies  cars  first. 
Then  distributers  on  the  ground  got  next  preference. 
We  distributers  without  a  pull  who  stayed  at  home 
got  only  what  was  left. 

2 — Our  factory,  I  know,  has  not  played  square  in 
the  allotment  of  cars.  Some  of  the  larger  distribu- 
ters have  received  freight  shipments  when  other  dis- 


tributers have  had  to  drive  their  cars  all  last  winter 
and  this  spring. 

3 — The  factories  have  not  played  square  in  the  al- 
lotment of  cars. 

Here  are  several  of  the  moderate  answers.  The  de- 
tails of  these  answers  are  so  much  alike  that  some  have 
been  shortened  somewhat,  but  the  wording  of  the  part 
passed  along  has  not  been  changed.  These  answers  are 
interesting: 

4 — Factories  have  played  square  only  so  far  as 
they  got  full  payment  for  their  goods  at  factory  door 
or  could  readily  obtain  equipment  for  shipping. 

5 — As  far  as  I  can  find  out,  our  factory  has  given 
as  cars  pro  rata  to  the  num- 

ber  they  manufacture,  but  we 

have  always  been  very  sus- 
picious. I  know  of  numerous 
dealers  and  distributers  who 
have  got  very  rotten  deals 
along  this  line. 


6 — Our  factory  has  played 
square  with  us  and  the 
dealer  on  the  ground  with 
the  money  has  not  been 
shown  preference.  I  have 
reason  to  believe,  though, 
that    some    distributers    have 

not     been     so     well     favored 

and  that  preference  has  been 
shown  in  some  instances. 

7 — The  live-wire  distributers  who  have  had  drive- 
away  crews  at  the  factories  with  instructions  to  take 
the  cars  as  they  came  out  of  the  doors  and  drive  them 
away  naturally  have  been  favored. 

8 — I  do  not  believe  that  all  of  the  factories  have 
played  quite  fairly  in  the  allotment  of  cars.  It  is  a 
fact  that  some  of  these  factories  have  shown  a  de- 
cided preference  to  the  dealer  who  was  on  the  ground 
with  sufficient  money  to  take  the  cars  and  drive  them 
away. 

The  previous  article  said  that  the  dealers  quoted  are 
among  the  very  best.  Here  is  the  proof  of  that  state- 
ment.    These  dealers  come  in   the  class  of  "live  wire" 
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business  men,  and,  of  course,  they  were  the  men  who 
had  men  at  the  factory  doors  with  money.  In  the  fol- 
lowing replies  it  is  interesting  to  see  how  they  justify 
this  distribution.  — 

9 — Factories  have  not  done  in  all  instances  what  they 
should  have  done.  We  assume  that  they  have  done  what 
most  of  us  do — have  taken  the  line  of  least  resistance. 
There  is  no  question  in  my  mind  but  what  a  gr^at  ma- 
jority of  the  factories  have  given  preference  to  the  man 
who  has  camped  on  the  factory  doorstep  with  the  cash  in 
his  pocket  when  deliveries  were  bad. 

10 — As  a  general  rule,  it  is  my  belief  that  the  factories 
have  endeavored  to  play  fairly  with  the  distributers  and 
dealers.  In  answering  this  question  it  is,  of  course, 
necessary  to  take  into  consideration  that  we  are  all 
human  and  the  factories,  undoubtedly,  to  some  extent 
like  ourselves,  the  distributers,  have  given  some  consid- 
eration to  the  man  who  has  been  persistent  to  the  point 
where  we  have,  in  some  cases,  given  him  automobiles  to 
relieve  his  pressure.  No  doubt,  the  factories  have  in 
some  cases  done  likewise. 

11 — Generally  speaking,  our  factory  has  been  very  fair 
with  us  on  monthly  schedules,  our  increase  this  year  be- 
ing at  a  greater  proportion  than  past  showing  would 
entitle  us  to.  As  to  the  day-by-day  deliveries,  however, 
I  have  known  of  some  instances,  personally,  where 
dealers  and  distributers  got  cars  to  which  they  were  not 
entitled.  Also,  nearly  every  time  that  Mr.  Blank  has 
gone  to  the  factory  he  has  succeeded  in  getting  cars, 
whereas  it  was  impossible  to  get  them  by  correspond- 
ence.   

12 — I  believe  on  the  whole  that  the  factories  have  been 
square  in  allotting  cars  to  their  dealers.  The  trouble 
with  that  lies  in  the  fact  that  some  of  the  largest  distrib- 
uters such  as  New  York,  Cleveland,  Chicago  and  so  forth, 
have  been  allotted  larger  proportionate  contract  allot- 
ments than  the  smaller  points. 

There  is  just  one  more  reply  that  will  be  quoted.  This 
man  is  very  careful  to  speak  for  his  factory  only.  It  is 
the  only  real  defense  of  a  factory  noted  in  the  corre- 
spondence that  is  being  quoted: 

In  so  far  as  our  company  is  concerned.  I  can  truth- 
fully say  that  in  my  opinion  the  factories  have  been 
absolutely  square  with  us  in  relation  to  allotment 
and  I  do  not  believe  that  any  other  distributer 
with  ever  so  much  more  money  than  we  may  have 
and  by  virtue  of  being  on  the  factory  doorstep  can 
get  any  more  cars  than  we  can.  Our  factories  have 
sold  me  on  the  fact  that  they  are  treating  us  all 
right. 

[f  I  was  an  automotive  manufacturer  I  would  insist 
that  this  dealer  remain  in  my  organization. 

We  all  know  that  one  swallow  does  not  make  a  summer, 
and  that  one  point  of  discontent  would  not  make  for  a 
seriously  discontented  dealer  world.  Last  winter  and 
spring  we  were  hearing  a  good  deal  about  freight 
charges  and  drive-aways.  As  this  is  to  a  large  extent  a 
closed  incident,  we  thought  it  would  be  interesting  to 
sound  out  the  dealers  and  hear  how  they  felt  about  it. 
If  one  can  judge  by  the  general  tenor  of  the  following 
replies,  some  of  the  dealers  are  inclined  to  be  a  bit  sore 
on  this  question.  Some  of  the  dealers  are  located  so  far 
from  the  factories  that  drive-aways  did  not  enter  into 
their  operations,  but  nearly  all  replied  to  the  question 
directly.     The  question  was: 


In  view  of  drive-aways,  factories  were  not  put  to  the 
expense  of  loading,  blocking,  etc.  Was  there  any  dealer 
credit  allowance  made  as  a  consequence  thereof? 

1 — Some  of  the  factories  have  more  than  offset  this  by 
putting  the  cars  in  proper  condition  and  filling  the  tanks 
with  gasoline.  This  has  been  true  with  the  Blank  people, 
for  instance.  Other  factories  have  made  a  common 
practice  of  doing  nothing  and  putting  in  a  small  amount 
of  gasoline,  probably  five  gallons,  and  letting  the  deal- 
ers shift  for  themselves.  These  factories,  therefore, 
have  saved  a  great  deal  of  money  for  themselves  by  so 
doing  which,  of  course,  is  an  injustice. 

2 — Factories  have  never  made  any  credit  allowance  for 
drive-aways. 

3 — Factories  have  made  no  allowances  on  drive-aways. 
Have  grabbed  the  money  and  paid  no  part  of  shipping 
expense  away  from  factory — supplied  no  blocking  and 
made  no  allowance. 

4 — The  manufacturer  has  been  giving  the  dealer 
enough  gasoline  to  take  him  to  the  first  filling  station 
and  it  would  insult  him  if  you  asked  him  for  any  credit 
allowance  because  he  had  to  do  no  loading  or  blocking. 

5 — No  factory  has,  so  far  as  I  know,  made  any  allow- 
ance or  credit  for  the  money  they  saved  in  loading  or 
blocking  cars. 

6 — So  far  as  my  knowledge  extends,  no  factory  has 
made  any  allowance  to  distributers  for  driving,  loading 
or  blocking. 

7 — The  factories  have  not  made  allowances  to  the 
dealer  wherein  they  saved  the  expense  of  bolting,  block- 
ing and  so  forth  on  drive-aways. 

8 — No  allowances  have  been  made  in  the  case  of  drive- 
aways,  so  far  as  I  know. 

9 — Our  factory  has  not  made  an  allowance  of  five  cents 
for  drive-aways  although  it  has  saved  thousands  of  dol- 
lars in  blocking  material  and  labor  charges.  They  have 
made  in  return  a  fixed  charge  of  so  much  per  car  for 
getting  cars  ready  for  drive-away.  In  other  words,  they 
have  added  on  an  additional  profit  for  themselves. 

10 — We  are  charged  for  decking  for  each  car  as 
shipped  at  a  fixed  rate.  No  charge  of  this  kind  is  made 
on  drive-aways.  Of  course,  no  allowance  is  made  but 
none  would  be  coming  if  the  charge  is  actual  cost. 

11 — We  have  never  received  any  credits  from  our  fac- 
tories in  lieu  of  loading  expense  on  drive-aways.  Two 
of  our  factories  furnish  a  liberal  supply  of  gasoline  and 
have  the  motors  completely  filled  with  oil.  The  third 
factory  makes  a  small  drive-away  charge.  I  believe  that 
cars  made  ready  for  drive-aways  have  to  be  a  little  more 
completely  equipped  and  inspected  than  for  shipping, 
and  it  has  been  my  thought  that  the  cost  of  loading  saved 
in  drive-aways  was  pretty  well  absorbed  by  the  addi- 
tional work  necessary  to  get  cars  ready  to  drive  them 
away. 

There  is  one  fine  thing  about  the  answers  to  this  ques- 
tion. That  is  the  unanimity  of  opinion,  and  the  short, 
sharp  method  of  expression.  Some  of  these  answers 
fairly  cut.  The  manufacturer  can  hardly  be  in  doubt  as 
to  the  impression  left  on  the  distributers'  minds  by  this 
incident. 
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Bureau  of  Standards    Annual   Report 
Shows  Extent  of  Automotive  Research 

Growing  importance  of  the  Bureau's  activities  to  the  automotive  indus- 
try made  apparent.  Work  includes  research  on  carbureter  and  vapor- 
ization problems,  materials  of  const  ruction,  storage  batteries,  sparkplugs, 
etc.     Much  progress  made  in  improving  methods  for  testing  lubricants. 


IN  the  annual  report  of  the  Bureau  of  Standards,  re- 
cently issed  there  is  given  an  outline  of  the  research 
work  on  problems  connected  with  the  design  and  op- 
eration of  internal  combustion  engines  which  the  Bureau 
has  completed  or  has  in  contemplation.  The  variety  of 
work  done  of  an  automotive  character  shows  the  growing 
importance  of  this  Government  bureau  to  the  automotive 
industry. 

According  to  Dr.  Stratton,  specifications  for  starting 
and  lighting  batteries  have  been  prepared,  at  the  request 
of  the  Motor  Transport  Corps.  The  effects  of  various 
factors  on  the  voltage  required  to  produce  a  spark  at  the 
terminals  of  various  types  of  spark  plugs  under  operating 
conditions  have  been  determined.  The  results  of  this 
work  are  of  special  importance  in  providing  for  reliable  ig- 
nition on  engines  operating  at  high  altitudes  with  a  super- 
charger. 

A  special  research  was  undertaken  to  determine  defin- 
itely the  cause  of  occasional  failures  of  ignition  in  air- 
craft engines  apparently  due  to  faulty  spark  plugs.  The 
results  were  to  demonstrate  conclusively  that  early  igni- 
tion of  the  cylinder  charge  due  to  overheated  spark  plug 
terminal  was  the  cause.  Types  of  construction  which  tend 
to  aggravate  or  to  prevent  this  effect  were  determined. 
The  cylinder  pressures  resulting  from  such  preignition 
were  also  shown  to  be  some  three  times  normal  pressures 
and  to  constitute  an  enormous  accidental  overload  on  the 
engine  parts. 

The  Bureau  of  Standards  makes  it  clear  that  its  re- 
searches into  antifreeze  solutions  for  automobile  radiators 
are  necessarily  incomplete,  but  so  far  none  of  the  materials 
submitted  warrants  the  recommendation  of  solutions  other 
than  alcohol  and  water. 

The  laboratory  for  research  on  carbureter  problems  has 
been  used  for  tests  of  a  number  of  carbureters,  including 
the  following:  White  Co.,  Browne,  Mitler,  German  Zenith 
(from  German  motor  truck)  U.  &  J. 

A  mathematical  analysis  of  the  laws  of  flow  involved  in 
one  method  of  compensating  for  the  effects  of  change  in 
air  density  at  altitude  has  been  completed.  Similar 
analyses  of  other  methods  are  required. 

The  fuel  economy  and  power  of  an  internal  combustion 
engine  depend  upon  the  condition  of  the  mixture  as  re- 
gards temperature,  vaporization  of  fuel,  degree  of  mixing, 
etc.  An  investigation  of  this  problem  has  been  in 
progress. 

Essential  to  this  investigation  is  a  knowledge  of  the 
vapor  pressures  and  vapor  volumes  of  the  customary  fuels. 
Apparatus  for  measuring  these  quantities  has  been  in  use 
for  some  time  and  results  have  been  obtained  on  a  number 
of  fuels. 

The  carburetion  research  has  been  undertaken  mainly 
at  the  instance  of  the  Air  Service  and  of  the  National 
Advisory  Committee  for  Aeronautics,  but  some  features 


of  it  are  of  equal  interest  to  the  manufacturers  and  users 
of  all  types  of  automotive  appliances. 

The  Motor  Transport  Corps  has  requested  the  Bureau 
to  study  the  quality  of  the  materials  used  in  the  construc- 
tion of  a  large  number  of  German  motor  trucks. 

At  the  request  of  a  maker  of  6-throw  automobile  crank 
shafts  the  process  of  manufacture  was  studied  with  the 
idea  of  eliminating  certain  difficulties  which  had  been  en- 
countered. 

During  the  year  physicial  tests  were  made  on  1,193 
samples  of  oils  and  greases.  This  very  large  increase  in 
work,  as  compared  with  previous  years,  was  principally, 
if  not  entirely,  due  to  the  great  number  of  samples  re- 
ceived from  the  War  Department. 

The  development  of  a  lubrication  laboratory  with  special 
reference  to  study  of  lubrication  problems  in  automotive 
engines  was  begun  in  1918,  hence  much  of  the  time  has 
been  devoted  so  far  to  the  development  of  apparatus  and 
methods. 

A  series  of  tests  were  run  in  a  typical  aeronautic  engine 
to  determine,  if  possible,  any  difference  in  lubricating 
value  of  oils  from  different  classes  of  crudes.  The  results 
showed  no  significant  differences  between  properly  refined 
oils  from  different  sources,  provided  the  oils  are  chosen 
with  equal  care  to  meet  the  conditions  of  operation. 

A  series  of  routine  laboratory  tests  was  run  on  samples 
of  all  trade-marked  oils  sold  on  the  market  and  which 
could  be  secured  by  the  Bureau.  The  results  will  serve 
as  a  guide  to  purchasers  of  oil  and  it  is  hoped  will  be  of 
much  value  when  published  in  the  near  future. 

A  new  method  of  distillation  has  been  perfected  for  the 
analysis  of  lubrication  oils,  which  has  proved  to  be  of 
great  value.  By  the  use  of  superheated  steam  at  very  low 
pressures,  in  a  special  still,  it  is  possible  to  fractionate 
ordinary  lubricating  oils  and  determine  their  composition 
with,  in  most  cases,  a  negligible  amount  of  decomposi- 
tion. This  process  gives  promise  of  important  applica- 
tions in  the  refining  of  oils. 

Other  problems  which  have  been  undertaken  are  (a) 
the  relative  effects  on  different  classes  of  oils  of  dilution 
by  fuels  escaping  into  the  crankcases  of  engines,  (6)  the 
extent  to  which  fuel  vapors  are  dissolved  in  different 
classes  of  oils.  No  significant  differences  between  oils  in 
these  respects  were  found. 

The  tendency  of  oils  to  form  so-called  carbon  deposits  in 
engine  cylinders  has  been  investigated  to  some  extent  dur- 
ing the  year.  Further  investigation  of  the  oxidation  test 
and  the  demulsibility  test  developed  by  the  Bureau  has  been 
made  in  this  connection. 

Tests  of  25  commercial  brands  of  automobile  oils  were 
carried  out  in  co-operation  with  one  of  the  large  auto- 
mobile manufacturers.  A  number  of  special  types  of 
automobile  oils  were  also  tested  for  the  inventions  sec- 
tion of  the  War  Department. 
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Owing  to  an  unavoidable  delay  in  the  delivery  of  dynamo- 
meter equipment  no  progress  was  made  in  the  investiga- 
tion of  power  losses  in  tires.  The  apparatus  which  is  now 
available  will  be  used  in  a  series  of  tests  to  be  made  in 
co-operation  with  the  Motor  Transport  Corps  and  the 
Society  of  Automotive  Engineers.  A  study  will  be  made 
of  different  types  of  tires  and  of  tire  fillers  under  definite 
conditions  of  speed,  load  on  tire,  and  power  transmitted. 
The  results  of  this  research  will  be  of  particular  interest 
to  tire  manufacturers  in  view  of  the  necessity  for  reducing 
to  a  minimum  the  energy  dissipated  in  tires,  which  often 
causes  a  rise  of  temperature  sufficient  to  produce  serious 
injury. 


The  Bureau  has  co-operated  with  the  American  Metric 
Association  in  recommending  and  promoting  an  interna- 
tional standardization  of  tire  sizes.  The  importance  of 
such  standardization  was  brought  out  very  clearly  during 
the  war,  when  it  was  found  necessary  to  change  the  wheels 
on  some  of  our  motor  cars  in  order  to  permit  the  use  of 
tires  manufactured  abroad. 

The  Bureau  has  co-operated  with  the  Air  Service  of  the 
War  Department  in  the  development  of  specifications  for 
leak-proof  gasoline  tanks  and  rubber  shock  absorbers,  and 
in  the  production  of  a  satisfactory  rubberized  silk  fabric 
for  diaphrams  used  in  connection  with  autographic  instru- 
ments. 


A  Vertical  Automatic  Chucking  Machine 


A  VERTICAL  automatic  chucking  machine  with  four 
duplex  automatic  chucking  vises  and  three  pairs  of 
working  spindles  is  being  built  by  the  Long  Henkel  Mfg. 
Co.  The  machine,  known  as  Type  B,  is  best  adapted  to 
work  requiring  (a)  turning  to  size,  (b)  drilling  or  boring, 
(c)  threading  or  tapping.  It  is  claimed  for  this  machine 
that  it  produces  more  work  than  other  machines  suitable 
for  similar  operations.     The  chucking  vises  automatically 


Henkel  vertical  automatic  chucking  machine 


Samples  of  work  dime  by  the  chucking  machine.     Oper- 
ation*; include  turning,  facing,  drilling,  threading  and 
tapping.     1 — Pump  nipple.     2— Battery  terminal.     3 — 
Pump  bane.    4 — Dvur  handle.    5 — Pump  handle 

eject  the  finished  article,  and  after  the  operator  puts  the 
unfinished  article  in  place,  the  vises  again  close  automat- 
ically, thus  relieving  the  operator  of  everything  but  the 
mere  handling  of  the  castings  and  observation  of  the  work. 
The  machine  has  positive  drive  and  is  equipped  with  ball 
bearings.     All  work  is  in  full  view  of  the  operator. 

The  machine  is  not  limited  to  simple  operations.  Mul- 
tiple operations  can  in  many  cases  be  performed  with  the 
same  setting,  as,  for  instance,  drilling  different  sized  holes, 
tapping  with  different  sized  taps  and  various  other  opera- 
tions limited  only  by  the  number  of  spindles  that  can  be 
used.  A  magazine  feed  can  be  applied  when  the  machine 
is  used  for  threading  or  tapping  bolts  or  nuts. 


Individual  Personality  in  Industrial  Relationships 


(Continued  fi 

'■'>.   In  still  other  cases,  the  whole  structure  of  industrial 
relationships  is  built  up  from  the  beginning  simply 
on  a  basis  of  fairness,  honesty,  and  ordinary  busi- 
ness   goodwill    between    management    and    men.      In 
such  cases  individual  personality  plays  a  small  part. 
Under  any  circumstances,  however,  the  personality  of 
the  man  who  is  to  be  the  connecting  link  between  mai 
ment  and  men  must  have  a  personality  that  is  attractive 
'iiy  of  the  workmen.     He  must  be  able  to  sell 
himself  to  them.    It"  he  is  nol  able  to  do  this,  he  is  not  the 


om  page  171) 

man   for  the  job,   regardless   of  his   other  qualifications. 

Personality  may  as  well  be  recognized  at  the  outset  as 
a  potent  factor  in  the  success  or  failure  of  an  industrial 
relations  policy.  It  does  not  do  to  discount  it.  On  the 
other  hand,  it  must  not  be  depended  upon  to  do  the  entire 
work.     Other  practical  factors  must  be  back  of  it. 

And  above  all,  sincere  pleasing  personality  must  never 
be  confused  with  the  "glad-hand."  The  former  is  a  real 
diamond;  the  latter  paste — and  not  even  a  very  good 
imitation. 
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It  Costs  Less  to  Hold  a  Customer 
Than  to  Get  a  New  One 

Here  is  an  unusual  analysis  which  shows  the  importance  to  the  manufac- 
turer of  the  factory  service  manager  and  his  policy.  The  general  manager 
of  a  motor  car  factory  asserts  in  this  article  that  the  service  department 
has  obligations  and  can  be  of  great  value  to  the  factory. 

By  George  C.  Hubbs* 


IF  it  were  true  in  the  early -days  of  the  horseless  car- 
riage that  service  men  were  obliged  to  think  in  terms 
of  mechanics,  it  is  equally  true  to-day  that  the 
highest  grade  service  men  are  those  who  think  in  terms 
of  personality. 

This  change  of  thought  has  been  made  possible  by  the 
tremendous  strides  which  motor  car  engineers  have 
made  in  car  design  and  construction,  and  it  has  been 
made  necessary  by  the  fact  that  to-day,  with  over  8,000,- 
000  cars  in  the  hands  of  owners,  there  are  probably  from 
ten  to  twelve  million  drivers  to  be  dealt  with,  each  one 
presenting  a  more  or  less  different  and  difficult  problem 
in  personality. 

Perhaps  it  would  not  be  putting  it  too  strongly  to  say 
that  the  handling  and  repairing  of  the  temperaments  of 
owners  or  drivers  has  become  quite  as  much  of  an  art, 
and  quite  as  necessary  a  part  of  a  service  man's  equip- 
ment, as  is  the  skill  required  to  repair  their  cars. 

If  this  is  true,  then  a  service  manager  of  a  motor  car 
manufacturer  finds  himself  occupying  the  new  and  ex- 
acting role  of  service  educator  to  the  trade  with  respect 
to  matters  of  conduct,  diplomacy  and  honorable  dealing. 

Inasmuch  as  the  owner-clientele  of  most  dealers 
is  very  much  larger  than  the  number  of  new  pur- 
chasers in  any  one  year,  it  is  perfectly  obvious  that 
upon  the  service  manager  rests  the  major  responsi- 
bility for  re-orders,  for  no  fact  is  better  known  in 
this  business  than  this:  That  the  probability  that 
a  motor  car  owner  will  rebuy  the  same  make  of  car 
is  almost  exactly  proportionate  to  the  character  of 
service  received  from  the  dealers'  service  depart- 
ments. 

No  manufacturer  can  dodge  the  responsibility  for  do- 
ing this  educational  work — nor  should  he  want  to.  Cer- 
tainly if  he  is  going  to  fix  the  general  sales  policies  for 
his  dealers  (and  every  manufacturer  properly  considers 
this  his  prerogative),  then  he  should  also  participate  in 
the  larger  and  more  difficult  task  of  establishing  a  uni- 
form standard  of  service  conduct  in  the  service  depart- 
ments of  his  dealers. 

It  has  always  seemed  to  me  that  sales  and  service 
policies  should  have  their  source  with  the  manufacturer, 
and  that  the  manufacturer  is  in  reality  responsible  for 
the  satisfactory  or  unsatisfactory  experience  which  the 
individual  owner  may  have  with  the  manufacturer's 
dealers  wherever  the  owner  may  have  occasion  to  need 
sales  or  service  help. 


•General   Manager  Grant    Motor   Car  Co.      Paper  read   at   meeting 
of  Factory  Ser  i  '  Division  of  N.  A.  C.  C. 


.  am  disposed  to  go  so  far  as  to  say  that  in  my 
opinion  the  manufacturer's  service  manager  is  re- 
sponsible for  both  the  efficiency  and  the  behavior  of 
every  service  employee  in  a  dealer's  establishment. 

Such  supervision  is  distinctly  a  protecting  measure  in 
the  interest  of  the  manufacturer's  future  business,  and 
as  such  is  well  worth  all  the  effort  and  expense  it  in- 
volves. Entirely  aside  from  its  effect  upon  current  busi- 
ness, no  manufacturer  can  hope  to  create  those  inde- 
finable, but  invaluable,  assets  known  as  confidence  and 
prestige,  unless  he  fortifies  himself  against  that  class  of 
service  men  who  seem  to  think  that  brusqueness  and  in- 
civility are  evidences  vf  super-competency.  In  the 
hands  of  such  men,  a  manufacturer's  good  name — es- 
tablished through  great  pains — is  in  real  jeopardy.  And 
if  so,  then  it  is  his  clear  obligation  to  forestall  such 
danger  by  giving  his  service  manager  the  utmost  latitude 
in  prosecuting  his  educational  campaigns. 

I  have  spent  a  good  many  hours  talking  with  service 
men  about  the  necessity  of  being  gentlemen  (and  amiable 
ones)  before  they  were  mechanics. 

This,  I  am  fully  aware,  requires  an  immense  amount  of 
work,  inasmuch  as  many  mechanics  are  more  competent 
to  deal  with  the  weaknesses  of  machines  than  with  the 
weaknesses  of  men.  Machines  are  at  least  amenable  to 
reasonable  treatment,  which  is  more  than  can  be  said  of 
some  humans.  Nevertheless,  these  humans  are  the 
manufacturer's  customers  and  it  is  the  duty  of  the 
manufacturer  to  guarantee  to  them  at  least  fair  and 
courteous  treatment. 

It  should  also  be  borne  in  mind  that,  in  addition  to  the 
fact  that  the  manufacturer  receives  ample  compensation 
in  reorders  and  prestige  from  well-cared-for  owners,  the 
information  which  properly  organized  service  brings  to 
the  engineering  department  would,  of  itself,  more  than 
pay  for  the  cost  of  intensive  service  supervision,  which 
introduces  the  service  manager  in  two  additional  roles — 
that  of  assistant  sales  manager  and  of  assistant  chief 
engineer.  (And  it  takes  a  broad-minded  sales  manager 
and  an  open-minded  chief  engineer  to  fully  appreciate 
the  possible  value  to  both  of  them  of  a  highly  efficient 
service  manager.-) 

The  real  fact  is,  the  service  manager  is  the  only  execu- 
tive of  a  motor  car  company  whose  value  to  the  organiza- 
tion increases  in  almost  exact  ratio  to  the  number  of 
cars  in  the  field,  but  this  usefulness  can  be  measurably 
added  to  by  maximum  co-operation  on  the  part  of  the 
sales  and  engineering  staffs.  The  service  department  is 
(or  should  be)  emphatically  the  best  business  insurance 
policy  any  manufacturer  can  have. 
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Whether  the  repeat  orders  for  a  car  run  to  25  or  75 
per  cent  of  any  year's  output  is  a  matter  of  distinctly 
major  importance;  and  it  must  be  undeniable  that  the 
service  manager,  by  his  thoroughness,  or  lack  of  it — by 
his  vision  of  himself  as  a  mere  "trouble-shooter"  or  as 
an  educator — is  in  a  position  to  determine  this  percent- 
age more  certainly  than  can  the  combined  efforts  of  the 
sales  and  advertising  departments. 

Furthermore  (and  it  is  not  unimportant),  it  costs 

less  to  hold  a  customer  than  it  does  to  get  one.    Also, 

the  influence  of  a   friendly  owner  is  more  helpful 

than  the  comments  of  a  dissatisfied  ex-owner. 

The  future  of  the  motor  car  industry  now  lies  largely 

with  those  who  already  own  cars,  so  that  the  competition 

of  the  future  will  more  and  more  concern   itself  with 


comparative  service,  that  is,  until  such  a  time  as  faulty 
human  beings  can  build  cars  without  incorporating  in 
them  their  own  frailties,  and  thereby  make  service  man- 
agers unnecessary.  If  the  truth  must  be  told,  cars  are 
good  in  proportion  to  their  ability  to  keep  away  from 
service  departments,  but  so  long  as  they  are  neither 
fault-proof  nor  fool-proof,  the  character  of  service  their 
owners  receive  will  continue  to  determine  how  gener- 
ously any  particular  make  will  be  purchased. 

It  seems  to  me  that  inasmuch  as  the  value  one  receives 
for  any  given  expenditure  is,  to  the  buyer,  more  impor- 
tant than  the  expenditure  itself,  it  is  very  certain  that 
the  really  efficient,  educator  type  of  service  manager  is 
going  to  play  an  increasingly  important  part  in  the  motor 
car  business  of  the  future. 


Relation  of  Size  and  Power  to  Airplane  Speed 


By  A.  Ludlow  Clayden 


THE  results  of  the  Pulitzer  Trophy  air  contest  at 
Mitchel  Field  teach  a  lesson  which  was  learned  long 
ago  in  automobile  engineering  that  enormous  engine  power 
is  not  the  main  factor  in  obtaining  speed. 

The  Verville  Packard,  which  covered  the  course  of 
about  132  miles  in  44  min.  29  sec,  has  an  engine  of  2225 
cu.  in.  and  at  the  speed  it  was  revolving  must  have  de- 
veloped not  less  than  550  hp.  Yet  the  Thomas-Morse  was 
only  2  min.  38  sec.  slower  though  its  Wright  engine  is 
of  but  1125  cu.  in.  and  developed  not  more  than  330  hp. 

Apart  from  the  engine  powers  it  should  also  be  re- 
membered that  the  Verville  plane  was  designed  with 
speed  as  the  main  object,  while  the  Thomas-Morse  is  a 
standard  army  plane  fixed  up  for  maximum  speed. 

Even  more  interesting  comparatively  is  the  showing  of 
the  little  Vought  with  only  718  cu.  in.  developing  not 
more  than  200  hp.  in  its  Hispano-Suiza  power  plant.  Its 
time  was  11  min.  11  sec.  longer  than  that  of  the  winner 
or  25  per  cent  slower,  with  an  engine  less  than  one-third 
the  size.  Also  the  Vought  ship  is  even  less  suitable  for 
high  speed  than  the  Thomas-Morse. 

Therefore,  it  seems  reasonable  to  expect  that  by  build- 
ing as  good  a  speed  ship  as  the  Verville  Packard  on  a 
smaller  scale,  the  performance  of  this  plane  might  easily 
be  equalled;  just  as  automobile  engineers  found  it  actu- 
ally easier  to  get  high  racing  speeds  from  the  183  cu. 
in.  engines  than  from  the  earlier  450  cu.  in.  engines. 

In  1918  there  was  a  prevalent  opinion  in  France  that 
the  maximum  speed  combined  with  controlability  would 
be  found  to  require  from  250  to  300  hp.     That  a  larger 


engine,  requiring  a  heavier,  larger  plane,  would  be  less 
lively  and  so  little  faster  that  the  extra  speed  would  only 
count  in  running  away.  Hence  the  French  concentration 
upon  the  300  hp.  Hispano  and  the  British  anxiety  to  de- 
velop the  A.  B.  C. 

So  far  aviation  engineering  has  shown  that  there  is  a 
great  lack  of  co-operation  between  engine  and  plane  de- 
signers. For  instance,  when  it  is  a  case  of  using  maxi- 
mum power  for  speed  or  climb,  nearly  all  planes  are 
shown  to  have  inadequate  water  and  oil  radiators. 

For  utter  speed  we  have  as  the  limiting  load  the  weight 
and  bulk  of  one  man.  Since  there  is  only  one  resistance 
to  consider,  that  of  the  atmosphere,  it  seems  reasonable 
to  expect  that  the  most  compact  plane  with  the  least 
bulky  engine  would  be  the  easiest  ideal  for  which  to 
strive.  And  when  we  have  it  the  small  fast  plane  will  be 
much  more  useful  than  the  big  fellow. 


Tfu    Verville  Packard  biplane   which    won   Hi,-  Pulitzer  trophy 


Nickel  Plating  Aluminum 

A  PROCESS   for  nickelling  aluminum   is   described  in 
Annales  de  Chimie  Analytique  as  follows :   The  alum- 
inum is  immersed  for  two  minutes  in  a  cold  solution  of 
ammonia  and  potassium  cyanide.     The  metal  is  then  well 
washed  and  brushed  with  milk  of  lime  until  the  surface 
acquires  an  even,  brilliant  white  tint.     Then  the  washing 
and  brushing  are  repeated  with  water,  so  as  to  get  rid  of 
all  traces  of  lime,  and  the  metal  is  immersed  in  an  acid 
bath  of  manganese  and  iron  chloride.     A  metallic  coating 
of  iron  or  manganese,  which  serves  as 
the   "mordant,"  as  it  were,  to  fix  the 
nickel  to  the  aluminum,  forms  upon  the 
aluminum.    After  two  to  three  minutes' 
immersion  in  the  acid  bath,  the  metal 
is   rinsed   with   water   and   put   in   the 

r  nickelling  bath,  which  consists  of  nickel 
sulphate.  The  anodes  are  plates  of 
laminated  nickel.  The  electric  pressure 
used  should  lie  between  2.5  and  3  volts, 
otherwise  a  non-adherent  deposit  would 
br  obtained.  The  current  density  should 
be  from  0.065  to  0.1  amp.  per  square 
inch  (9.3-14  amperes  per  square  foot). 
The  treatment  for  moderate-sized  ob- 
jects lasts  1  to  iy2  hr.,  and  is  followed 
by  washing  in  boiling  water  and  dry- 
ing by  compressed  air. 


w 


182 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


January  27,  1921 


A  Review  of  the  Present  Labor 

Situation 


The  open  shop  movement  is  gaining  momentum,  the  fear  of  unemploy- 
ment has  increased  individual  efficiency,  and  Americanization  work  has 
diminished.  Interest  in  labor  problems  has  diminished,  visibility  of  dis- 
cord governs  attention  to  the  matter.  No  permanent  advance  can  be 
expected  as  long  as  this  attitude  toward  the  problems  continues. 

By  Harry  Tipper 


AN  examination  of  the  conditions  which  prevailed  in 
industry  during  1920  indicates  great  changes  in 
the  visible  symptoms  of  labor  unrest,  great 
changes  in  the  economic  position  in  various  fields  and  a 
slowing  down  in  the  demand  for  increased  wages,  shorter 
hours  and  other  matters  which  have  been  included  al- 
ways in  the  consideration  of  the  labor  union  whenever 
opportunity  afforded   it  a  chance. 

In  the  United  States,  the  year  has  witnessed  a  de- 
crease in  the  power  of  the  American  Federation  of 
Labor,  due  to  the  differences  existing  within  its  own 
ranks  as  to  the  policies  which  should  be  pursued,  and 
at  the  same  time  a  decrease  in  the  solidarity  of  other 
labor  organizations  very  largely  due  to  the  economic 
condition  and  the  amount  of  unemployment. 

The  latter  part  of  the  year  also  witnessed  a  very 
definite  movement  for  the  extension  of  the  open 
shop,  a  movement  which  is  apparently  gaining 
strength  in  various  industries  and  which  may  have 
some  significance  in  connection  with  the  whole  in- 
dustrial question  as  time  goes  on.  Wages  have  been 
reduced  in  many  industries,  and  in  most  cases  where 
these  reductions  have  occurred  they  have  been  more 
drastic  than  the  reduction  in  the  cost  of  living  to 
the  same  workers. 

Workers  in  the  manufacturing  industries  have  been 
obliged  to  take  reduction  on  the  position  and  the  price 
which  the  manufacturer  could  secure,  whereas  the  re- 
duction in  their  cost  of  living  represents  only  those  re- 
ductions which  the  retailer  has  been  obliged  to  make, 
and  there  has  not  been  established  as  yet  a  parity  be- 
tween the  reduction  made  by  the  manufacturers  and  the 
prices  to  the  consumer. 

With  the  increased  efficiency  and  the  increased  unem- 
ployment, there  has  been  a  very  considerable  reduction 
in  the  labor  turnover  which  in  the  early  part  of  the 
year  was  very  high. 

For  the  moment  in  this  country,  the  visible  labor 
troubles  are  less  in  number  and  materially  less  in  im- 
portance. Where  the  organizations  of  labor  are  very 
strong  and  complete  in  their  control  of  the  labor  em- 
ployed by  an  industry,  the  difference  is  not  so  marked. 
In  some  of  these  cases,  in  fact,  wages  are  still  being 
slightly  increased  and  efficiency  has  not  been  increased 
materially.  The  situation,  however,  indicates  that  the 
advantage  is  once  more  on  the  side  of  the  manufacturer 
in  most  lines  of  industry  and  that  the  fear  of  losing  the 
job,  which  is  always  in  the  background,  is  playing  an  im- 
portant part  in  the  attitude  of  the  worker  of  to-day. 


The  depression  which  exists  in  Europe  has  not  had 
the  same  effect,  at  any  rate  to  the  same  extent,  because 
the  political  and  economic  problems  are  so  involved 
that  while  there  is  a  great  deal  of  unemployment  and 
suffering,  the  labor  organizations  are  still .  intimately 
concerned  with  the  political  programs  and  their  atti- 
tude is  governed  to  a  large  extent  by  the  political  neces- 
sities with  which  they  are  concerned.  There  is  no  indi- 
cation that  the  unrest  in  Europe  has  diminished  mate- 
rially, and  there  is  no  present  evidence  which  should  jus- 
tify an  expectation  of  this  kind  in  the  near  future. 

This  country  is  placed  in  a  so  much  more  advan- 
tageous position  economically,  that  the  severe  un- 
employment is  not  sufficient  to  cause  the  unrest 
which  obtains  in  Europe,  and  the  political  situation 
does  not  enter  into  the  industrial  question  to  the 
same  degree  because  there  are  no  affiliations  be- 
tween industrial  organizations  and  political  parties. 

From  the  manufacturers'  standpoint  the  present  con- 
dition offers  at  least  a  relief  from  the  constant  problem 
which  he  was  facing  in  connection  with  labor  matters 
until  the  early  part  of  last  year,  and  it  offers  also  an 
interval  of  relief  of  which  he  can  take  advantage  in 
building  his  organization  along  lines  which  will  make 
it  possible  for  him  to  evade  some  of  the  labor  trouble 
in  the  future. 

There  is  a  tendency  in  some  quarters  to  over  empha- 
size the  change  in  the  situation  and  imagine  that  it  has 
a  permanent  significance,  just  as  there  was  a  tendency 
to  explain  the  previous  condition  by  reference  to  the 
war.  The  reasons  which  are  at  the  bottom  of  the  lack 
of  organization  in  this  country  among  the  workers  are 
important  elements  in  the  consideration  of  any  plans 
for  the  establishment  of  prominent  bases  of  operating 
efficiency.  The  number  of  races  involved  in  the  working 
population  of  this  country  and  the  difference  in  their 
traditional,  political  and  social  inheritance  and  their 
understanding,  makes  it  difficult  for  them  to  come  to- 
gether in  any  well-ordered  organization  and  makes  it 
just  as  difficult  for  the  employer  to  bring  them  together 
in  any  well-determined   unity. 

The  infusion  of  further  new  labor  by  immigration 
will  not  solve  this  problem,  although  it  may  provide 
a  larger  supply,  and  therefore,  retain  the  advantage 
on  the  side  of  the  manufacturer  for  some  time.  In 
effect,  however,  it  will  add  to  the  complexity  of  the 
situation  and  increase  the  difficulties  which  already 
exist  in  arriving  at  any  well-ordered  plan  of  operat- 
ing efficiency  based  upon  some  unity  of  progress. 
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While  we  are  considerably  removed  from  the  Euro- 
pean situation  and  our  conditions  are  very  different 
from  those  obtaining  in  Europe,  we  will  not  be  able  to 
escape  the  influence  exerted  by  the  political  movements 
and  economic  developments  over  there,  and  in  respect 
of  some  of  our  working  races,  these  influences  will  be 
quite  definite  and  important. 

The  Americanization  work  which  was  developed  with 
great  vigor  by  many  industries  during  the  war  and  after 
the  Armistice,  has  suffered  in  interest  during  the  last 
six  months,  and  is  not  the  subject  of  discussion  to  any- 
thing like  the  same  extent.  This  is  somewhat  unfor- 
tunate as  the  development  of  a  reasonable  understand- 
ing of  our  political  and  social  structure  is  of  primary 
importance  in  arriving  at  some  unity,  with  so  many  dif- 
ferent races  involved. 

It  is  apparent  that  the  attention  which  was  being 
given  to  the  whole  question  of  human  relations  in 
industry  has  diminished  considerably  in  the  last 
few  months.  It  is  now  confined  largely  to  those  who 
have  made  a  conscious  study  of  the  matter  and  are 
interested  in  it  as  a  primary  necessity,  and  these 
number  only  a  small  proportion  of  the  people  who 
were  interested  some  time  ago. 

So  long  as  the  manufacturers  proceed  with  their 
study  of  the  matter  and  their  attempts  to  provide 
a  reasonable  basis  for  its  future  consideration,  the 
amount  of  public  interest  is  not  very  important.  It 
is  referred  to  only  because  it  is  an  indication  of  the 
interest  taken  in  industrial  circles  and  because  it 
shows  a  general  lessening  of  interest  and  not  merely 
a  decrease  in  the  public  attention  to  it. 

The   lessened   interests   of  the  manufacturers   is  also 


shown  by  the  diminution  in  new  experiments  to  the 
point  where  they  are  hardly  worth  recording  and  the 
lessened  interest  in  some  of  the  experiments  already 
started  even  in  the  establishments  where  the  work  has 
begun. 

This  whole  situation  in  1920  is  an  example  of  the  way 
in  which  the  visibility  of  discord  governs  our  attention 
to  the  matter  itself.  In  the  early  part  of  the  year  there 
was  great  activity  in  the  discussion  of  human  relations, 
a  great  deal  of  attention  was  paid  to  the  experiments 
being  conducted,  the  discussions  which  occurred  and  to 
the  plans  which  were  being  developed. 

In  the  latter  part  of  the  year  this  interest  died 
down  because  the  visible  symptoms  of  the  problem 
decreased  until  they  were  practically  out  of  sight. 
No  great  permanent  advance  can  be  made  so  long 
as  the  interest  in  the  question  is  governed  by  these 
visible  considerations. 

Experiments  are  undertaken  too  lightly  in  times 
of  labor  stress  and  dropped  too  willingly  when  the 
visible  difficulty  has  passed  away  for  the  moment. 

They  are  not  based  upon  a  sufficient  examination  in 
the  first  place,  and  they  are  not  based  upon  sufficient 
conviction  of  their  value  to  put  them  through  the  second 
period. 

Fortunately,  this  is  not  true  in  all  cases.  Leaders 
in  various  industrial  fields  are  still  engaged  in  work- 
ing this  problem  out  by  the  gradual  development;  of  rea- 
sonable plans.  The  value  of  these  plans  will  be  more 
definitely  established  when  they  have  survived  the  pe- 
riod of  business  depression  and  labor  surplus  in  the 
same  way  that  many  of  them  survived  the  period  of  busi- 
ness activity  and  labor  scarcity. 


Office  Manuals 


AMONG  the  many  minor  factors  which  go  toward 
making  office  personnel  work  effective  the  office 
manual  serves  a  distinct  purpose.  Its  value  is  chiefly  as  a 
means  of  immediate  and  systematic  information  for  the 
incoming  employee,  but  its  effect  is  widely  beneficial.  Such 
a  manual  is  often  more  effective  in  the  office  than  in  the 
shop,  because  the  type  of  employee  to  which  it  goes  in  the 
former  case  is  more  likely  to  be  really  interested  in  the 
material  it  presents. 

The  object  of  publishing  an  office  manual  is  practically 
the  same  everywhere.  One  firm  states  it  in  this  way: 
"The  purpose  of  this  manual  is  to  acquaint  employees  with 
the  rules,  regulations  and  policies  of  the  company,  and  to 
serve  as  a  practical  working  guide  for  new  employees  as 
well  as  a  reference,  to  which  experienced  employees  can 
turn  when  in  doubt." 

The  longer  a  new  employee  takes  to  become  familiar 
with  the  routine  and  workings  of  a  new  office,  the  more 
his  hiring  and  breaking  in  is  costing  the  firm.  A  well- 
made  office  manual  will  probably  do  more  to  make  new 
employees  feel  at  home  quickly — especially  in  a  large 
organization — than  any  other  single  factor.  Such  a  pub- 
lication will  pay. 

To  be  effective,  however,  it  should  be  carefully  written 
and  edited.  The  preparation  of  such  a  manual  is  a  job 
that  need  be  done  only  once,  and  care  should  be  taken 
in   its  preparation  for  it  is  worth  doing  well. 

It  should  contain  (1)  office  rules  and  regulations;  (2) 
information  about  the  equipment  and  facilities  of  the 
organization  that  every  employee  should  know;  (3)  a 
brief  sketch  of  the  history  of  the  company,  and  (4), 
possibly   an   organization   chart   followed    by   a   brief   ex- 


planation of  how  the  various  departments  function  in  rela- 
tion to  one  another. 

The  New  York  office  of  the  New  Jersey  Zinc  Company 
issues  an  office  manual  which  illustrates  many  points  of 
good  practice.  This  manual  is  published  in  pamphlet  form 
and  contains  eight  pages,  including  the  cover.  It  ex- 
plains briefly  the  facts  concerning  lost  and  found  articles, 
cleanliness  about  the  building,  the  profit  sharing  plan  of 
the  company,  the  pension  plan,  the  library,  the  house 
organ,  the  cafeteria,  the  girls'  rest  room,  the  first  aid 
room,  the  regular  holidays  granted,  vacations,  the  system 
of  periodic  revision  of  individual  salary  rates,  the  pro- 
motion-from-within  policy,  the  bulletin  boards,  personal 
telephone  calls,  methods  of  obtaining  supplies  from  the 
stock  room,  fire  drills  and  fire  regulations. 

It  also  states  briefly  the  general  office  rules  which  apply 
to  all  employees.  These  include  office  hours,  time  record, 
absences,  overtime  compensation,  etc. 

Many  of  the  best  manuals  include,  beside  such  facts  as 
those  mentioned,  a  short  history  of  the  company.  This  is 
an  excellent  thing  to  include.  It  should  be  a  recital  of 
pertinent  facts,  rather  than  a  glorification  of  achievements. 
It  is  desirable,  however,  to  point  out  through  the  history 
any  consistent  ideals  which  really  have  characterized  the 
growth  of  the  organization.  It  is  never  advisable,  how- 
ever, to  manufacture  such  ideals  for  the  purpose  of  the 
history. 

Of  the  many  ways  devised  by  personnel  men  for  tying 
up  the  new  employee  to  the  organization,  probably  no 
method  involving  so  little  effort  and  expense  is  so  effective 
as  the  orderly  and  interesting  facts  contained  in  a  well- 
edited  and  constructive  office  manual. 
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Important  Factors  in  Fuel 
Economy 

IF  any  engineer  is  disposed  to  question  the  practical 
effect  of  compression  ratio,  gear  ratio,  valve 
timing  or  fuel  vaporizing  means,  on  fuel  economy,  we 
recommend  that  he  give  careful  study  to  the  paper  by 
A.  L.  Nelson  presented  at  the  annual  S.  A.  E.  meet- 
ing, which  we  print  in  this  issue.  In  fact,  we  think 
there  must  be  something  wrong  with  any  automotive 
engineer  who  can't  find  food  for  thought  in  this  ar- 
ticle. Perhaps  it  is  true  that  there  is  little  that  is 
startlingly  new  in  the  paper,  but  the  evidence  pro- 
duced proves  that  engineers  in  general  are  either 
ignorant  as  to  the  improvements  in  economy  which 
have  been  demonstrated  to  be  possible  or  have  failed 
to  apply  their  knowledge  of  the  subject  in  such  man- 
ner as  to  produce  the  desired  result.  More  power  to 
Mr.  Nelson  in  his  effort  to  get  engineers  to  take  a 
broader  view  of  the  fuel  problem !  May  they  also 
apply  the  lessons  he  has  taught — be  they  new  or  old — 
and  not  forget  that  there  are  also  other  simple  means 


of  materially  improving  fuel  economy  which  are  not 
new  but  which  have  yet  to  see  any  extensive  practical 
application. 

We  predict  that  support  of  engineering  research 
into  possible  methods  of  bettering  fuel  economy  of 
modern  automobiles  will  pay  handsomely  in  future 
and  believe  the  intelligent  and  progressive  manufac- 
turer should  and  will  support  it.  He  should  give  the 
engineer  a  freer  hand  in  this  matter  than  he  has  been 
allowed  in  the  past. 


Double  Piston  in  Automotive 
Diesel  Engines 

IT  is  a  noteworthy  fact  that  in  nearly  all  attempts 
abroad  to  adapt  the  Diesel  engine  to  automotive 
purposes  the  double  piston  type  of  engine  is  selected. 
This  type  of  construction  was  also  used  to  some  ex- 
tent in  the  early  years  of  automobile  manufacture 
for  engines  working  on  the  Otto  cycle.  The  one  make 
that  comes  to  mind  most  readily  is  the  Gobron-Brillie, 
which  was  manufactured  in  France  for  a  great  many 
years.  But  two  other  French  pioneers,  Koch  and 
Krebs,  also  built  engines  on  this  principle.  The  ob- 
ject aimed  at  in  these  early  engines  was  improved 
balance.  With  two  pistons  moving  in  opposite  direc- 
tions at  the  same  speed,  in  the  same  cylinder  the 
tendency  of  the  reciprocating  parts  to  cause  vibration 
is  eliminated. 

Since  the  time  when  these  early  French  motors 
were  in  vogue  the  double  piston  engine  has  received 
scant  consideration  from  automobile  engineers ;  it  is 
naturally  of  somewhat  complicated  and  unwieldy  de- 
sign, and  in  automobile  practice  balance  of  the  re- 
ciprocating parts  has  been  accomplished  by  increas- 
ing the  number  of  cylinders  to  six  or  more.  But 
when  the  Diesel  cycle  is  to  be  used  it  is  not  practical 
to  increase  the  number  of  cylinders  in  this  way,  for 
the  reason  that  the  smaller  the  cylinders  the  greater 
the  difficulty  of  injecting  fuel  in  the  exact  proportion 
needed.  Indications  now  are  that  if  the  Diesel  en- 
gine is  ever  used  for  automotive  purposes  it  will  be 
in  the  single  cylinder  form,  and  this  being  so,  the 
use  of  the  double  piston  design  goes  a  long  way  in 
solving  the  balancing  problem  that  comes  up  with 
every  automotive  engine. 

Improved  balance  and  reduced  difficulty  of  fuel  in- 
jection are,  however,  not  the  only  advantages  of  the 
double  piston  design.  The  form  of  the  combustion 
chamber  during  the  early  part  of  the  power  stroke  is 
much  more  favorable  than  in  the  ordinary  single  pis- 
ton type.  This  is  especially  important  in  a  Diesel 
engine,  where,  on  account  of  the  high  compression 
used,  the  compression  space  is  exceedingly  flat  and 
has  a  large  surface  area  relative  to  its  volume.  This 
means  great  loss  to  the  cooling  water  through  the 
cylinder  jacket.  The  gain  can  easily  be  visualized 
by  imagining  the  double-piston  cylinder  cut  into  two, 
the  piston  in  each  cylinder  having  the  same  stroke  as 
the  individual  piston  in  the  double  piston  cylinder. 
The  flame-swept  surface  will  then  be  increased  by  the 
area  of  the  two  cylinder  heads.  That  this  results  in 
much  greater  cooling  loss  is  clear. 
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Can  We  Double  Mileage  Per  Gallon  of  Fuel? 

r-*:sESSSESaS33S5SS? 

gine  is  mixed  with  the  lequisite  Pr°P°™  interval  allowed.     Extensive  tests  made 

tion  can  take  place  in  the  extremely  short  J  ^  >nt"vJJ  ™™  ef  d  t    the  e     ine      es  out 

V^rJt  ^Thet«ageatcrr  To'g  tTettt  'e^omftf  preventing  fn  some 
way  tt  ST^Sh^S^^  a  great  service  problem  worthy  of  study  by 
The  very  best  engineering  talent,  but  this  is  only  a  part  of  the  fuel  problem. 

Bv  far  the  most  important  part  is  to  use  an  engine  which  is  itself  inherently  efficient. 

By  far  the  most  npra    v  common   use   on   all  automotive 

Th^lv^^^^  proved'easier  to.date  to  sacrifice  them  and 

waste  fuel  than  to  remedy  them  with  consequent  increase  in  economy. 

This  then  is  the  problem  which  every  engineer  should  study  if  he  would  make  the 
.utomove  vehicle  of  th "future  truly  efficient -in  fuel  utilization.  Efforts  to  eliminate 
the  knock  and  thus  make  possible  the  use  of  higher  compression  with  consequent  in- 
creasehi  effic  encv  are  commendable.  But  this  alone  will  not  suffice  so  long  as  we  persist 
crease  m  em«en^  a  comPression,  for  with  other  factors  remaining  the  same, 

tt  ^^^^^SSU'i^nM  during  the  greater  proportion  of  the 
time  of  operation  that  determines  the  efficiency. 

How  then  can  throttling  be  avoided  in  an  engine  which  must  quickly  meet  wide 
variations  in  load"  It  "possible  to  accomplish  this  in  several  ways.  One  of  these  which 
S«  to  be  very  promising  and  does  not  involve  any  very  extensive  change  in  the  design 
appears  to  be  >e>piom       s  prominent  manufacturer  in  this  coun- 

trvenagnd  has  resulted  S  ^  than  doubling  the  mileage  obtained  from  a  given  quantity 

of  fue"     ifcoSfin  providing  two  inlet  valves  per  cylinder     Through  one  of  these 

onlvnure  air  is  admitted,  and  this  supply  is  never  throttled.     In  consequence  the  full 

compression  pressure  is  maintained  regardless  of  load.  The  air  entering  the  other  valve 

sTaw^Xough  a  carbureter  arranged  to  furnish   a  rich   mixture   containing  fuel   in 

sufficient  quantity  to  carry  the  load.    This  mixture  is  diluted  in  the  cylinder  by  adimx- 

ure  wtth  the     r  which  entered  through  the  first  valve,  but  at  least  a  portion  of  it  is  re 

ained  in  a  pocket  which  forms  a  part  of  the  clearance  space.    The  spark  plug  is  located 

n  th is  Socket  and  is  consequently  always  in  contact  with  a  readily  combustible  mixture 

at  the  tiSe  of  Son.  At  full  load  the  quantity  of  fuel  admitted  is  sufficient  to  unite  with 

all  the  Zgfn  taken  in  through  both  valves,  but  at  all  lighter  loads  there  is  present  an 

excess  of  oxTgen  which  tends  to  promote  complete  combustion.    The  charge  is,  however, 

never  too  So  burn,  due  perhaps  to  a  partial  stratification.     Similar  results  have  been 

obtained  by  using -but  one  inlet  valve  per  cylinder  and  carbureting  only  part  of  the  air, 

also  by  the  use  of  a  properly  designed  fuel  injection  system. 

Accomplishing  the  desired  result  will  present  difficulties  which  only  persistent  effort 
will  overcome  but  success  will  more  than  justify  the  means  employed      It  is  certain! 
worth  wS  to  make  a  real  effort  in  the  direction  indicated  when  tests  already  made  have 
shown  that  more  than  double  the  mileage  attained  with  a  car  and  engine  of  conventional 
design  can  be  attained  by  the  simple  change  outlined. 

Improvement  in  manifolds,  vaporizing  devices  and  carbureters  should  continue 
but  the  time  has  come  when  some  more  radical  improvement  is  necessary.  We  have 
nontod  oJone  wav  in  which  a  long  step  forward  can  be  made.  There  are,  no  doubt 
mny  other  ways  in  which  similar  results  are  attainable.  The  progressive  engineer  will 
welcome  an  opportunity  to  tackle  the  problem.  He  should  receive  whole-hearted  support 
from  the  manufacturer. 
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Buying  Move  Starts  in  New  York 


Many  Sales  Reported 
in  After-Show  Week 

Entire    December    Business    Ex- 
ceeded  in   Some  Instances — 
Used  Cars  in  Demand 

NEW  YORK,  Jan.  24— The  week  fol- 
lowing the  New  York  Show  has  brought 
an  inspiring  revival  in  automobile  sales, 
wholesale  and  retail.  A  canvass  of  a 
majority  of  the  distributers  and  factory 
branches  shows  that  cars  have  been  mov- 
ing in  much  better  volume  than  in  No- 
vember and  December  and  in  a  number 
of  places  retail  sales  of  the  past  week, 
nearly  all  traceable  to  the  show,  have 
exceeded  in  volume  deliveries  for  the 
entire  month  of  December. 

Distributers  and  factory  branch  man- 
agers generally  are  agreed  that  dealers 
in  the  territory  have  a  new  lease  of  life. 
There  were  a  good  many  show  visitors 
from  the  territory,  particularly  from  the 
suburban  towns  of  New  York,  New  Jer- 
sey and  Connecticut,  and  the  names  of 
"foreign"  prospects,  promptly  delivered 
to  dealers  in  the  outside  towns,  have  al- 
ready yielded  an  encouraging  number  of 
sales.  Outside  dealers  who  have  been 
into  New  York  or  have  written  in  since 
the  show  say  that  the  ice  has  been  broken 
and  their  towns  are  showing  unmistak- 
able signs  of  a  steady,  though  gradual 
return  of  buying. 

In  the  retail  end  there  has  been  a 
noticeable  revival  in  the  metropolis  it- 
self. There  are  more  people  in  the  sales- 
rooms than  at  any  time  since  October, 
some  have  bought  during  the  week  and 
others  are  definitely  in  the  market  for 
March  or  April  delivery.  Sales  this 
week  have  naturally  been  in  most  cases 
for  February  delivery  to  save  the  owner 
from  obtaining  a  1920  license,  which  ex- 
pires at  the  end  of  this  month. 

Reports  Six  Sales  in  Week 

As  an  instance  of  the  "pick-up"  in 
sales,  one  car  in  the  $2500-$3000  class 
had  six  sales  this  week,  more  than  in  all 
of  December,  and  one  in  the  low-priced 
class  had  six  a  day  the  first  four  days 
following  the  show.  All  along  the  lines 
there  have  been  some  sales  and  both  in 
personal  contacts  of  salesmen  and 
through  mail  efforts  there  has  been  an 
encouraging  response  to  work  on  pros- 
pects listed  at  the  show. 

All  along  the  row,  in  addition  to  actual 
sales  and  perhaps  more  important,  there 
is  a  better  feeling  among  dealers  and 
salesmen.  Nobody  is  looking  for  business 
equalling  the  1920  volume  but  everybody 
is  confident  that  a  reasonable  business  is 
attainable  and  everybody  is  cheerfully 
working  to  get  his  share. 

Truck  sales  have  picked  up  slowly  ever 
since   the  first  of  January.     Business  is 


far  from  normal  but  it  is  surely  improv- 
ing. 

There  are  more  used  car  inquiries  than 
there  were  before  the  holidays  and  deal- 
ers have  been  able  to  take  in  used  cars 
at  more  favorable  prices  than  prevailed 
the  last  of  last  year.  This  is  always  the 
case  as  spring  approaches  and  the  hank- 
ering for  a  new  car  becomes  stronger 
and  dealers  are  finding  encouragement  in 
the  reappearance  of  this  condition. 

The  New  York  Show,  never  a  big  sell- 
ing show,  has  done  a  lot  for  the  trade 
this  year  and  even  the  most  conservative 
distributers  are  paying  it  a  tribute. 


Shows  Curing  Slump, 

Reeves  Tells  Dealers 

MILWAUKEE,  Jan.  22— Speaking  be- 
fore the  Wisconsin  automotive  dealers  at 
their  dinner  here,  Alfred  Reeves,  general 
manager  of  the  National  Automobile 
Chamber  of  Commerce,  announced  that 
the  New  York  automobile  show  moved 
the  industry  off  dead  center  and  sent 
it  forward  on  its  way  toward  a  normal 
spring  sales  season. 

Reeves  said  the  trade  could  not  expect 
to  soon  duplicate  the  extraordinary  busi- 
ness of  last  spring,  but  with  the  increas- 
ing need  for  transportation,  the  motor 
car  and  truck  business  should  be  almost 
normal  during  the  spring,  following 
which  sales  would  depend  largely  on  the 
general  business  situation. 

An  industry  that  does  more  than  two 
billion  dollars  wholesale  and  is  the 
second  largest  manufacturing  industry 
in  the  country  naturally  had  to  take  time 
to  slow  down  and  will  take  some  little 
time  to  get  into  its  stride  again,  Reeves 
said.  Some  of  the  biggest  banking 
houses  in  the  country,  just  getting  into 
the  automobile  business,  declare  it  is 
now  on  a  settled  basis,  declared  Reeves. 
This  includes  J.  P.  Morgan  &  Co.,  and 
the  Du  Ponts. 


Flint  Raises  $5,000,000 

to  Back  Durant  Motors 

FLINT,  MICH.,  Jan.  24— Citizens  of 
Flint  have  subscribed  an  amount  aggre- 
gating $5,000,000  for  investment  in  Du- 
rant Motors,  Inc.,  which  will  locate  its 
first  plant  in  this  city.  Flint  regards  W. 
C.  Durant  as  its  "favorite  son"  and  is 
willing  to  back  his  new  enterprise  with 
cash.  An  offer  has  also  been  made  to 
Durant  of  40  acres  of  land. 


MURRAY  SUCCEEDS  CURRAN 

DETROIT,  Jan.  24— W.  J.  Murray  has 
been  elected  president  of  the  Curran- 
Detroit  Radiator  Co.,  to  succeed  E.  T. 
Curran.  C.  S.  Reid  is  now  vice-presi- 
dent; H.  H.  Rowe,  treasurer  and  general 
manager,  and  H.  F.  Lacey,  secretary. 
J.  A.  Kring  and  H.  I.  Phillips  have  been 
elected  directors. 


Chicago  Prepared 
for  Greatest  Show 

Thousands  of  Dealers  Booked  to 

Attend  Big  Convention  and 

Exhibit 

CHICAGO,  Jan.  24— Chicago  is  ready 
for  the  twenty-first  annual  automobile 
show  which  will  be  held  from  Jan. 
29  to  Feb.  5  and  which  will  play  as  im- 
portant a  role  in  the  revival  of  business 
in  the  automobile  industry  as  that  held 
at  New  York  several  weeks  before.  En- 
thusiasm is  being  manifested  outside 
strictly  dealer  circles  and  beyond  the 
confines  of  automobile  row  for  local  mer- 
chants, theaters  and  restaurants  have 
not  escaped  hearing  of  the  effect  of  the 
New  York  show  on  conditions  in  that 
city. 
'  Dealers  will  flock  here  just  as  they 
flocked  to  New  York  though  perhaps  in 
greater  numbers  for  Chicago  is  more  cen- 
trally located  and  more  easily  accessible 
to  the  Middle  and  Far  West  and  East- 
erners, as  a  rule,  rather  like  the  idea  of 
coming  here.  At  any  rate,  reservations 
at  the  hotels  in  the  city,  large  and  small, 
indicate  that  nearly  every  inch  of  space 
available  has  been  taken. 

There  will  be  plenty  going  on  all  the 
time  from  the  afternoon  the  doors  of  the 
show  at  the  Coliseum,  First  Regiment 
Armory  and  the  New  Drake  Hotel, 
where  the  salon  will  be  held,  are  thrown 
open.  The  truth  of  the  matter  is  that 
business  in  connection  with  the  show  will 
start  the  preceding  night,  Jan.  28,  with 
a  dinner  given  at  the  New  Drake  by  the 
Chicago  Automobile  Trade  Association. 

Graham  and  Kroh  to  Speak 

Distributer  members  of  the  association 
have  invited  their  Chicago  sub-dealers 
and  also  their  dealers  from  the  Chicago 
territory  together  with  salesmen  and  fac- 
tory executives.  George  M.  Graham, 
vice-president  of  the  Pierce-Arrow  Motor 
Car  Co.,  and  A.  R.  Kroh,  who  has  be- 
come known  in  automotive  circles  not 
only  through  his  previous  active  partici- 
pation but  through  his  country  wide 
talks  on  the  motorization  of  the  farm, 
will  be  principal  speakers.  Louis  A.  Peil, 
president  of  the  association,  will  be  toast- 
master  and  there  will  be  a  prominent 
New  York  banker  to  discuss  the  financial 
end  of  the  industry. 

From  Jan.  31  to  Feb.  1  the  fourth 
annual  convention  of  the  National  Auto- 
mobile Dealers  Association  will  be  held 
at  the  Hotel  La  Salle,  the  third  annual 
trade  frolic  to  be  held  in  connection 
with  it. 

On  Feb.  1  the  annual  dinner  and  elec- 
tion of  officers  of  the  Old  Timers  Club 
(Continued  on  page  191) 
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Ford  and  Banks  Spar  on  Financing 
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Both  Sides  Veil 

Progress  of  Deal 

Manufacturer   May   Offer  Securi- 
ties Direct  to  Public — Size  of 
Loan  Sought  Unknown 


NEW  YORK.  Jan.  25— Wall  Street 
and  the  financial  circles  adjacent  thereto 
have  been  greatly  excited  for  the  past 
few  days  about  the  financing  of  Henry 
Ford.  They  admit  he  needs  to  be  financed 
and  they  have  evolved  a  dozen  or  fifteen 
ways  of  doing  it.  According  to  Wall 
Street  negotiations  are  closed  every 
afternoon  only  to  be  opened  the  next 
morning.  It  is  stated  to-day  that  various 
banks  admit  that  the  deal  is  virtually 
completed  only  to  have  the  banks  deny 
it  to-morrow.  Meanwhile  the  person 
who  naturally  would  be  most  interested 
is  standing  pat   and   saying  nothing. 

ich  has  been  heard  in  the  past 
week  about  the  dire  need  of  Ford  for 
funds  and  about  his  frantic  appeals  to 
the  banks  for  assistance  that  the  im- 
pression  is  gaining  ground  that  the  bar- 
rage of  reports  and  rumors  has  been  sent 
up  more  or  less   as  a   smoke  screen. 

One  solitary  fact  stands  out.  That  is, 
that  Ford  undoubtedly  will  find  it  neces- 
sary to  do  some  financing  in  the  near 
future.  His  representatives  do  not  deny 
that  he  is  short  of  cash  and  that  large 
sums  must  be  raised  to  meet  taxes,  trade 
acceptances,  and  other  obligations  fall- 
■    soon. 

There  is  very  good  reason  to  doubt, 
however,  that  Ford  will  play  "Daniel  in 
1  ien"  for  the  banks.  He  never 
has  had  any  love  for  bankers,  and  bank- 
ers have  reciprocated  his  feeling  for 
them.  It  can  be  regarded  as  certain  that 
if  he  negotiates  a  large  loan  it  will  be 
on  his  own  terms  rather  than  theirs. 
It'  he  cannot  make  arrangements  reason- 
ably satisfactory  to  himself,  the  chances 
are  that  he  will  attempt  to  sell  securities 
lie,  and  it  is  known  he 
believes  such  an  offering  would  be  success- 
are  inclined  to  agree 
with  him.  If  Ford  does  ask  the  public 
for  funds  it  is  now  considered  likely  that 
he  will  offer  bonds  rather  than  stock. 
These  bonds  would  offer  an  attractive 
return. 

Estimates  Range  to  $100,000,000 

Wall  Street  estimates  of  Ford's  needs. 
e   all    the   way   from    $25,000,000   to 
1100,000,000.       It    is    not    probable    that 
knows  what  the  figure 
will  lie.     It  is  understood  that  his  current 
obliga  le      from       mi 

accounts  and  Federal  taxes,  are  less  than 
"Hi. 000  and   represent   trade  accept- 
ances due  in  March.     In  addition  to  this 
a   large   sum   will   be   needed   to  put   his 


FORDSON  TRACTOR  CUT 

DETROIT,  Jan.  26— The  price 
of  the  Fordson  tractor  was  re- 
duced to-day  to  $625,  the  new  price 
to  be  effective  at  once.  This  is 
a  reduction  of  $165. 

Dr.  Samuel  S.  Marquis,  head  of 
the  sociological  department  of  the 
Ford  Motor  Co.,  has  offered  his 
resignation.  It  has  been  mutually 
agreed,  he  said,  that  no  action  was 
to  be  taken  on  it  for  the  present. 
He  declined  to  discuss  his  reasons. 


factory  into  operation  again.  His 
Federal  taxes  are  estimated  at  from 
$30,000,000  to  $40,000,000. 

Ford  has  neither  confirmed  nor  denied 
reports  that  he  was  negotiating  with 
New  York  bankers,  and  it  is  probable 
there  have  been  discussions  in  regard  to 
a  large  loan.  It  is  equally  probable,  and 
in  fact  practically  certain,  that  Ford 
has  declined  to  agree  to  the  demands  of 
the  banks,  which  are  understood  to  have 
insisted  on  an  arrangement  which  would 
have  given  them  practical  control  of  the 
company's  finances  and  left  Ford  in  con- 
trol  only   of   the  manufacturing  end. 

Seeks  "Friendly"  Institutions 

It  can  be  said  positively  that  if  Ford 
does  arrange  a  large  bank  loan,  it  will 
be  with  institutions  which  are  relatively 
friendly  to  him  and  not  with  those  which 
are  eager  to  get  him  into  their  power. 
One  of  the  banks  friendly  to  Ford,  and 
with  which  he  has  done  much  business, 
is  the  Liberty  National  of  New  York, 
classed  as  a  Morgan  institution.  Joseph 
A.  Bower,  a  vice-president  of  the  Liberty 
National  and  formerly  a  banker  in  De- 
troit, spent  virtually  all  of  last  week 
in  Detroit  and  is  understood  to  have  been 
ile  ed  the  position  of  treasurer  of  the 
Ford  company.  He  declined  to  accept, 
however.  Bower  refused  to-day  to  dis- 
cuss the  Ford  situation  beyond  stating 
that  the  Detroit  manufacturer  might  not 
find  it  necessary  to  borrow  any  money  at 
all. 

The  reports  that  Ford  was  in  the  mar- 
ket for  funds  have  been  made  the  texts 
of  sermons  on  finance  preached  to  him 
by  financial  papers.  It  is  probable  that 
the  '  editorial  di  cussions  have  been  in- 
spired by  powerful  financial  groups. 
The  substance  of  them  has  been  that 
Ford  should  have  stuck  to  the  manufac- 
ture of  automobiles  and  not  purchased 
railroads,  coal  mines,  iron  mines  and 
timber  lands.  He  also  has  been  taken 
severely  to  task  for  the  attacks  upon  the 
Jews  made  by  the  Dearborn  Indep< 
owned  by  him! 


Wills  Distribution 

to  Start  in  March 

Final  Work  on  First  Production 

Starts — Molybdenum  Steel 

Features  Construction 

MARYSVILLE,  MICH.,  Jan.  22— The 
first  cars  from  the  production  line  of  C. 
H.  Wills  &  Co.,  will  be  completed  within 
a  few  days.  The  car  is  to  be  known  as 
the  Wills  Sainte  Claire. 

While  the  actual  price  has  not  been 
announced,  it  is  known  that  it  will  sell 
for  approximately  $3,000,  or  about  $1  a 
pound.  Complete  technical  details  on  the 
car  will  not  be  available  until  it  is  in  the 
hands  of  the  dealers,  which  is  expected 
to  be  sometime  in  March.  It  incorpo- 
rates, however,  an  eight-cylinder,  60  Meg. 
V  type  engine  mounted  on  a  chassis  of 
121  in.  wheelbase,  and  equipped  with  32 
x  4%  in.  cord  tires.  Probably  the  most 
outstanding  feature  of  the  car  is  the  ex- 
tensive use  of  molybdenum  steel  which  is 
employed  in  all  parts  of  wear  and  stress. 
It  is  stated  that  by  the  use  of  this  alloy- 
ing substance  it  has  been  possible  to 
produce  steel  of  185,000  lb.  per  sq.  in. 
tensile  strength.  This  has  been  affected 
by  the  use  of  chrome-nickel  molybdenum 
alloys.  The  highly  stressed  motor  parts 
such  as  the  crankshaft,  connecting  rods, 
etc.,  are  all  of  molybdenum  steel,  as  well 
as  the  chassis  wearing  parts,  even  to  the 
springs. 

Engine  Wills  Product  Throughout 

The  eight-cylinder  engine  has  a  bore 
and  stroke  of  ."'i  by  4  in.  It  develops 
approximately  70  hp.  and  gives  the  car 
a  speed  range  on  high  gear  of  from  2  to 
70  miles  per  hr.,  or  better.  The  engine 
is  a  Wills  product  throughout  being  the 
only  overhead  camshaft,  eight-cylinder 
engine  in  use  on  this  side  of  the  water. 
The  camshafts  which  are  mounted  above 
the  blocks  on  each  side  of  the  engine  are 
driven  by  9piral  bevel  gear  shafts  from 
the  crankshaft,  the  drive  being  taken  up 
the  front  end  of  the  block  by  the  spiral 
bevel  gears  and  then  to  the  camshaft, 
which  extends  overhead  with  the  cams 
integral,  driving  the  valves  which  open 
downward  into  the  cylinders  direct.  The 
use  of  the  eight-cylinder  engine  with  a 
short,  sturdy  crankshaft  and  with  a  60 
deg.  angle,  permits  an  exceptionally  fine 
opportunity  for  balance,  and  the  result 
is  that  no  period  is  discernible  in  driving 
the  ear. 

The  Detroit  representative  of  Auto- 
mcjtivk  Industries  had  the  privilege  of 
driving  the  car  over  the  roads  around 
Marysville  and  found  it  to  have  excep- 
tional accelerative  ability  throughoui 
entire  speed  range.  The  light  weight  of 
(Coiil nun  (I    ,m    pttr/e    194) 
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Bay  State  Factories 
on  Low  Schedules 

Return     to     General     Operation 

Progresses     Slowly  —  Wage 

Scales  Revised  Slightly 

SPRINGFIELD,  MASS.,  Jan.  24— Au- 
tomotive trade  conditions  in  Worcester 
and  Springfield  show  several  encourag- 
ing signs,  although  there  is  no  marked 
change  for  the  better. 

The  Norton  company  has  announced  a 
10  per  cent  cut  in  salaries,  effective  Feb. 
1.  Wages  have  not  been  cut  up  to  the 
present  time,  but  working  hours  have 
been  reduced  considerably.  Every  effort 
is  being  made  to  hold  experienced  work- 
men, and  something  like  50  per  cent  of 
the  normal  number  of  workmen  is  still 
employed. 

The  Worcester  Pressed  Steel  Co.  is 
operating  at  20  per  cent  normal.  Wages 
have  not  been  cut,  but  readjustments  are 
being  made  in  the  case  of  certain  classes 
of  unskilled  workmen. 

The  open  shop  movement  is  being  vig- 
orously supported  by  employers  in  this 
section  and  several  union  strikes  outside 
of  the  automotive  industry  are  now  in 
progress  as  a  result  of  wage  reductions. 
Gilbert  &  Barker  in  Springfield  fur- 
nish an  encouraging  variation  from  the 
general  depression  in  most  manufactur- 
ing plants.  This  firm,  which  normally 
employs  about  1600  workers,  has  laid 
off  only  a  few  hundred  men.  It  is  con- 
tinuing manufacture  at  nearly  85  per 
cent  of  normal.  Neither  day  rates  nor 
piece  rates  have  been  cut  and  there  is  no 
immediate  intention  of  such  action. 

The  new  Westinghouse  Electric  &  Mfg. 
Co.  plant  at  East  Springfield,  is  in  oper- 
ation on  a  greatly  curtailed  schedule  and 
no  additional  men  are  being  hired  at 
this  time. 

A  slight  cut  in  piece-work  rates  has 
been  made  at  the  Hendee  Mfg.  Co.,  mak- 
ers of  the  Indian  motorcycle.  Operations 
are  continuing  at  about  40  per  cent  of 
normal  both  on  the  heavy  machines  and 
on  the  scout  model.  This  is  a  union 
shop,  but  no  serious  difficulties  were  ex- 
perienced when  it  was  found  necessary 
to  make  wage  reductions  in  view  of  pres- 
ent conditions. 

Throughout  this  section  a  general  opi- 
nion prevails  that  business  has  started 
very  slowly  on  the  up-grade,  and  that  a 
gradual  return  to  normal  will  be  experi- 
enced from  now  on.  There  i9  no  indica- 
tion, however,  of  any  sudden  increase  in 
manufacturing  activity. 
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concerns  made  over  20,000  machines,  and 
their  plans  for  the  coming  year  give  an 
excellent  indication  of  the  trend  of  pro- 
duction, since  these  two,  together  with 
the  Excelsior  organization,  produce  the 
vast  majority  of  motorcycles  now  made 
in  this  country. 

In  1920  about  70,000  motorcycles  were 
prduced  in  the  United  States,  while  pres- 
ent indications  point  to  a  production  of 
about  55,000  for  the  present  year.  Bright- 
ening of  general  business,  conditions,  of 
course,  would  serve  to  raise  this  estimate 
again. 

Goodrich  Creates  Fund 

for  Contingent  Losses 

NEW  YORK,  Jan.  24— Directors  of 
the  B.  F.  Goodrich  Co.  have  voted  to  set 
aside  out  of  the  surplus  a  reserve  of  $10,- 
000,000  to  provide  for  all  possible  con- 
tingent losses  on  raw  material  commit- 
ments for  future  delivery.  A  dividend  of 
3%  per  cent  has  been  declared  on  the 
preferred  stock,  half  of  which  is  payable 
April  1  and  the  other  half  July  1.  Action 
in  regard  to  the  May  dividend  on  com- 
mon stock  will  be  taken  at  a  meeting  in 
April.  A  statement  by  the  directors 
says: 

"Audit  of  the  accounts  for  the  calendar 
year  1920  has  not  been  completed,  but 
the  general  result  indicates  that  earnings 
for  the  year  will  be  very  largely  con- 
sumed in  writing  down  the  inventory  of 
raw  materials  on  hand  at  a  fair  market 
value.  Net  sales  for  the  year  amounted 
to  approximately  $150,000,000." 
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Motorcycle  Schedule 

Set  at  55,000  for  1921 

SPRINGFIELD,  MASS.,  Jan.  24— 
Motorcycle  production  for  1921  will  prob- 
ably drop  slightly  below  the  1920  level, 
according  to  the  best  estimate  now  avail- 
able. The  Hendee  Mfg.  Co.  schedule  at 
present  calls  for  some  15,000  to  18,000 
machines  this  year,  while  the  Harley- 
Davidson  schedule  has  been  reduced  to 
about  18,000.     During  1920  both  of  these 


ReVere  Motors  Solvent 

Assets  Triple  Debts 

INDIANAPOLIS,  Jan.  22— A  finding 
of  solvency  in  the  bankruptcy  proceed- 
ings instituted  against  the  ReVere  Motor 
Car  Corp.,  of  Logansport,  three  weeks 
ago,  has  been  made  in  Federal  Court  by 
Harry  C.  Sheridan  of  Frankfort,  special 
master.  The  decision  has  been  expected 
ever  since  the  hearing  last  week,  when 
Sheridan  indicated  he  was  convinced  of 
the  solvency  of  the  concern.  The  finding 
points  out  that  expert  accountants  had 
testified  that  the  assets  of  the  company 
on  Nov.  30,  1920,  were  $1,157,328.59  and 
liabilities  only  $354,659.90,  and  that  no 
attempt  to  question  or  contradict  the 
figures  had  been  made.  The  proceedings 
were  brought  by  three  Chicago  concerns. 


Garages  Continue 

High  Wage  Scales 

Concerted     Reductions     Thought 

Delayed  by  Unusual  Amount 

of  Repair  Work 

NEW  YORK,  Jan.  24— Though  there 
has  been  no  concerted  action  on  the  part 
of  garage  men  to  reduce  wages  of  me- 
chanics to  a  rate  approximately  that  ex- 
istent before  the  war,  or  any  specified 
rate,  there  is  a  widespread  movement 
throughout  the  industry  to  cut  down  on 
wages  boosted  to  unnatural  scales  by  the 
exigencies  of  the  war-time  situation. 

New  rates  of  compensation  are  based 
entirely  upon  the  conditions  existing  in 
the  individual  communities  in  which  they 
are  applied.  In  many  cases  only  scat- 
tered shop  owners  in  cities  like  Boston, 
Philadelphia,  New  York  and  others, 
which  number  hundreds  of  garages,  have 
cut  wages,  but  they  have  suffered  no 
dearth  of  mechanics,  and  their  work  ap- 
parently has  not  been  less  efficient. 

Detroit  is  perhaps  the  only  city  in 
which  concerted  action  has  been  taken  by 
an  association  of  owners,  the  Detroit  Au- 
tomobile Dealers  Association  having  pro- 
mulgated an  entirely  new  scale  of  wages 
in  which  all  concur,  and  the  mechanics 
have  seen  the  advisability  of  accepting. 
Where  higher  rates  have  been  sought  by 
mechanics  in  the  past  few  months,  own- 
ers have  acted  in  concert  in  opposing 
them  and  have  been  successful.  Unions 
were  principally  responsible  for  this  ac- 
tivity, notably  in  New  York,  Kansas  City,, 
and  several  cities  in  the  West. 

Cities  which  report  no  concerted  wage 
reduction  activity  are  Boston,  Philadel- 
phia, New  Orleans,  Cincinnati,  Sacra- 
mento, Cal.,  New  London,  Conn.,  Rock 
Island,  111.,  and  Cedar  Rapids,  Iowa.  In 
all  of  these  there  have  been  individual  in- 
stances of  reductions  and  general  cuts 
are  believed  to  be,  as  in  Philadelphia,  only 
a  matter  of  time. 

A  notable  reason,  perhaps,  for  the  fail- 
ure of  a  concerted  reduction  move  to  ma- 
terialize to  this  time  is  the  unusual 
amount  of  repair  work  being  offered  to 
garages,  asci'ibed  to  open  weather  condi- 
tions, and  also  to  the  belief  that  many 
owners  will  make  their  old  cars  carry 
them  over  for  another  season  or  two. 


DUPLEX  ADDS  TWO  DIRECTORS 

LANSING,  MICH.,  Jan.  21  —  The 
Duplex  Truck  Co.  has  increased  the 
number  of  its  directors  and  the  new 
members  elected  are  Bert  S.  Gier  and 
Charles  W.  Nichols.  President  H.  M. 
Lee  stated  that  the  sales  department  has 
received  more  inquiries  and  orders  since 
Jan.  1  than  during  the  entire  period  of 
the  slump  in  the  automobile  business. 


AIR  FIELD  APPROPRIATION  ASKED 

HARTFORD,  CONN.,  Jan.  24— The 
Hartford  Municipal  Aviation  Commis- 
sion has  asked  the  city  for  an  appropria- 
tion of  $12,500  to  provide  a  landing  field 
for  aviators  who  wish  to  stop  in  the  city. 


FOUNDRY  DIRECTORS  RE-ELECTED 
BELDING,  MICH.,  Jan.  22— The  Beld- 
ing  Foundry  Co.  has  re-elected  the  pres- 
ent board  of  directors  which  consists 
of  Henry  J.  Hartman  of  Grand  Rapids, 
J.  C.  Jenkins  of  Big  Rapids,  A.  B.  John- 
son, Albin  Johnson  and  William  F. 
Sandell  of  Belding.  It  was  announced  to 
the  stockholders  that  the  business  dur- 
ing the  past  year  had  been  very  satis- 
factory and  that  the  outlook  for  this 
year  is  good.  There  is  no  doubt  that 
with  the  gradual  improvement  of  general 
conditions  throughout  the  country  that 
the  company  will  get  more  business  and 
perhaps  make  this  its  biggest  year,  offi- 
cials said. 
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Canada  Plans  Split 
on  Excise  Refund 

Manufacturers    to    Share    Dealer 

Burden  on  Unsold  Cars — 

General  Business  Better 


OTTAWA,  ONT.,  Jan.  22— The  buyers' 
strike,  so  far  as  the  Canadian  motor 
trade  is  concerned,  is  rapidly  breaking 
down.  Many  dealers  and  distributers  re- 
port more  actual  sales  during  the  past 
three  weeks  than  during  the  preceding 
three  or  four  months.  The  feeling  is 
general  that  the  corner  has  been  turned 
and  pessimism  has  been  deposed  by  op- 
timism. 

A  week  ago  Friday,  a  joint  committee 
of  Canadian  dealers  and  manufacturers 
conferred  at  Ottawa  with  Sir  Henry 
Drayton,  Minister  of  Finance,  in  support 
of  the  request  made  by  the  deputation  of 
dealers  from  all  over  the  Dominion, 
which  had  urged  him  to  use  his  good 
offices  to  induce  the  Government  to  re- 
bate to  the  dealers  the  excise  tax  (15 
per  cent  ad  valorem  on  cars  retailing  un- 
der $3000  and  20  per  cent  on  cars  retail- 
ing at  $3000  and  over  paid  on  unsold 
cars  in  stock  at  the  time  of  the  repeal 
of  the  excise  tax. 

The  Minister  made  clear  his  sympathy 
for  the  Trade  but  pointed  out  difficulties 
with  which  he  was  faced.  No  precedent 
for  the  requested  refund  would  make  it 
necessary  to  have  an  Act  of  Parliament 
passed  during  the  forthcoming  session 
of  the  Legislature  to  sanction  it.  Lack 
of  funds  would  make  the  reimposition 
of  the  tax  in  part  necessary  to  raise  the 
moneys  wherewith  to  make  the  refund. 
Other  trades  and  industries  similarly 
circumstanced  would  also  demand  re- 
funds and  so  forth. 

The  manufacturers'  representatives 
then  tentatively  agreed  that  provided  the 
Minister  of  Finance  would  agree  not  to 
impose  further  taxes  on  motor  vehicles 
they  would  rebate  the  dealers  and  set 
prices  that  over  a  period  of  a  year  would 
extinguish  the  refunds.  Owing  to  the 
sales  resistance  factor,  it  was  later  agreed 
at  a  meeting  of  the  manufacturers  in 
Toronto  that  an  increase  in  car  prices 
would  be  very  ill  advised  at  this  time. 
particularly  as  the  public,  in  all  proba- 
bility, would  learn  of  the  reason  for  the 
increase  and  would  therefore,  to  a  con- 
siderable extent,  continue  the  sales  siege 
until  the  absorption  of  the  loss  in  ques- 
tion permitted  price  reductions.  A  con- 
tinuance of  sales  resistance  would  be  ex- 
tremely harmful,  it  was  agreed. 

Would  .Maintain  Present  Prices 

The  proposal  was  then  made  that  the 
manufacturers  meet  the  dealers  half-way 
by  absorbing  fifty  per  cent  of  the  loss 
with  which  they  Cthe  dealers)  were  faced, 
without  increasing  the  price  on  their 
cars.  It  was  hoped  originally  that  all 
the  Canadian  manufacturers  would  con- 
certedly  adopt  this  expedient.  Possibly 
all  will  but  certainly  not  concertedly 
for  to-day  the  General  Motors  of 
Canada,     Ltd.,     McLaughlin,     Chevrolet 
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and  Oldsmobile,  and  the  Willys-Over- 
land, Ltd.,  have  advised  their  dealers 
that  they  have  decided  on  the  50-50  plan. 
It  is  believed  the  other  car  manufac- 
turers will  soon  follow  suit  or  possibly 
announce  independent  plans.  The  Ford 
Co.  of  Canada,  Ltd.,  in  a  telegram  to  the 
Toronto  Automobile  Trade  Association, 
stated  that  action,  if  any,  would  be  de- 
ferred till  the  end  of  the  month,  at  which 
time  the  Ford  dealers'  convention  will 
be  held. 


Former  Navy  Planes 

Find  Canadian  Buyers 

NEW  YORK,  Jan.  24— The  Aeroma- 
rine  Engineering  &  Sales  Co.  which  re- 
cently acquired  surplus  aircraft  and  en- 
gines from  the  Navy  Department,  an- 
nounces that  the  Canadian  Government 
recently  purchased  ten  Navy  flying  boats 
which  are  to  be  utilized  in  forest  patrol 
and  in  connection  with  the  Canadian 
northwest  mounted  police.  It  also  an- 
nounces that  negotiations  are  pending 
which  will  result  in  the  establishment 
by  next  July  of  an  aerial  transportation 
and  freight  line  between  Edmonton  and 
Great  Slave  Lake  and  Fort  Norman  in 
the  McKenzie  River  basin. 

This  is  the  region  in  which  there  has 
recently  been  such  activity  in  connection 
with  the  discovery  of  oil  and  the  plan  is 
to  transport  prospectors  over  the  800  or 
900  mile  route  by  air.  The  aerial  tran- 
sportation line  which  is  to  utilize  the 
Aeromarine  navy  flying  boats,  following 
the  course  of  the  McKenzie  River  and 
nearby  lakes,  will  carry  passengers  over 
this  route  in  twenty-four  hours,  whereas 
by  pack  and  canoe,  the  time  required  is 
from  six  weeks  to  two  months. 

Under  its  arrangement  with  the  Navy, 
the  Aeromarine  company  will  be  able  to 
sell  flying  boats  on  the  installment  plan 
instead  of  for  spot  cash.  The  purpose 
of  this  plan  is  to  encourage  civilian  fly- 
ing and  thereby  facilitate  the  training 
of  an  aeronautical  reserve.  The  price  of 
these  boats  has  been  fixed  at  $6,160. 


SEEK  $500,000  FOR  IMMEL 

COLUMBUS,  Jan.  22— At  a  meeting 
of  the  stockholders  of  the  Immel  Co., 
manufacturers  of  automobile  bodies, 
which  is  in  the  hands  of  Robert  H. 
Schryver,  receiver,  a  committee  was 
named  to  solicit  funds  to  raise  the  re- 
ceivership. H.  S.  Gilmore  was  named 
chairman  of  the  committee.  It  is  planned 
to  raise  $500,000  of  which  $400,000  will 
be  necessary  to  raise  the  receivership 
leaving  $100,000  for  working  capital.  In 
the  meantime  work  at  the  plant  is  prac- 
tically ended  although  there  are  about  40 
closed  bodies  to  be  completed  before  the 
plant  is  entirely  closed  down. 


SPARTON   TANKS   ENJOINED 

NEW  YORK,  Jan.  24— The  United 
States  Court  of  Appeals  his  upheld  the 
decision  that  the  manufacture  <if  SpaT 
ton  vacuum  tanks  by  the  Sparks-With- 
ington  Co.  is  an  infringement  of  the 
Stewart-Warner  patents  and  has  en- 
joined the  further  manufacture  of  Spar- 
ton  vacuum  tanks. 
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Protests  Unheeded, 
Truck  Sales  Go  On 

Coast  Dealers  Aroused  Over  Fail- 
ure  to   Prevent   Dumping 
of  War  Vehicles 


LOS  ANGELES,  Jan.  22— Motor  truck 
dealers  here  are  feeling  keenly  the  effect 
on  business  of  the  arrival  and  sale  of 
seventy-five  trucks  brought  from  Eu- 
rope. Protest  has  been  made  against 
this  sort  of  competition  to  the  National 
Automobile  Chamber  of  Commerce,  Na- 
tional Automobile  Dealers  Association, 
congressional  representatives  and  others 
but  there  has  been  no  suggestion  of  re- 
lief. "It's  too  bad"  and  "It  ought  not  to 
be  allowed,"  are  expressions  received  but 
further  than  that  nothing  has  developed 
at  this  time. 

A  meeting  of  the  truck  dealers  of  the 
city  has  been  called  for  Thursday  night 
at  which  time  some  plan  of  action  may 
be  decided  upon.  It  is  understood  that 
the  seventy-five  trucks  already  received 
will  be  followed  by  more  and  that  is  the 
thorn  that  is  sticking  the  hardest,  as 
representatives  of  all  but  one  truck  line 
are  wondering  when  the  end  will  be.  The 
one  exception  is  the  Transport  truck 
dealer  who  is  acting  as  sales  agent  for 
the  imported  trucks.  This  dealer  has  is- 
sued the  advertising  over  his  signature 
and  is  advocating  the  sale  of  the  trucks 
at  "about  one-half  the  list  price." 

Speaking  for  the  other  truck  dealers  as 
well  as  himself,  one  dealer  said  to-day: 
"It  would  seem  there  is  some  way  to  con- 
trol a  proposition  of  this  kind  but  the 
way  is  undiscovered.  Where  is  our  so- 
called  protective  tariff?  These  trucks 
originally  were  American-made  but  they 
are  not  American  property  now  and  are 
being  sold  in  direct  competition  with  our 
trucks  that  have  to  pay  no  end  of  special 
taxes?  Handled  as  they  are,  it  is  not 
even  necessary  that  the  owner  have  a 
dealer's  license.  We  understand  addi- 
tional shipments  now  are  en  route. 

"There  are  enough  American-made 
trucks  now  in  Europe  to  become  a  seri- 
ous menace  to  the  entire  market  in  this 
country  if  all  are  brought  over  here. 
What  sense  was  there  in  American 
manufacturers  insisting  that  the  war 
trucks  and  automobiles  originally  shipped 
to  Europe  be  left  there  and  sold  away 
below  their  real  value,  if  now  they  are  to 
be  brought  back  here  as  privately  owned 
and  he  put  on  the  market  ?  The  truck 
business  to-day  is  bad  enough  without 
having  such  a  situation  to  deal  with." 


TO  BUILD  PETROLEUM  ENGINE 

CHICAGO,  Jan.  21— The  Petroleum 
Motors  Corp.,  organized  about  eighteen 
months  ago  to  develop  an  opposed  piston 
type,  heavy  duty  truck  and  tractor  en- 
gine to  operate  on  low  grade  fuels,  has 
completed  its  experimental  work  and  has 
reorganized  for  $1,250,000  par  value  $10 
per  share  to  go  into  the  manufacturing 
of  these  engines,  and  will  soon  start  pro- 
duction on  a  small  scale. 


190 

Wilson  Advocates 
Air  Mail  Operation 

President  Concurs  in   Report   of 

National  Advisory  Committee 

— Bill  Before  Senate 

WASHINGTON,  Jan.  24— Concur- 
rence of  President  Wilson  was  appended 
to  the  report  of  the  National  Advisory 
Committee  for  Aeronautics,  recommend- 
ing continuance  of  the  air  mail  service, 
which  was  transmitted  to  Congress  to- 
day. The  report  declared  that  the  air 
mail  service  was  a  necessary  means  for 
the  development  of  the  civil  aircraft 
activities  of  the  nation. 

The  practicability  of  heavier-than-air 
planes  for  civil  as  well  as  military  uses 
has  been  demonstrated  by  the  air  mail 
service,  the  report  asserted,  and  adds  that 
though  the  value  might  not  be  apparent 
in  terms  of  dollars  and  cents  it  would 
be  easily  seen  should  the  nation  be  called 
upon    again    to   mobilize    its    air    forces. 

The  report  was  signed  by  Joseph  S. 
Ames,  chairman  of  the  executive  com- 
mittee of  the  National  Advisory  Com- 
mittee, which  is  composed  of  represen- 
tatives of  the  Army  and  Navy  and 
several  prominent  civilians. 

The  Post  Office  Appropriation  bill, 
from  which  the  House  cut  $1,250,000 
intended  for  the  air  mail  service,  is  now 
before  the  Senate  Post  Office  Committee. 
Unless  the  Senate  makes  provision  for 
the  service,  no  funds  will  be  available 
for  it  after  June  30. 


Madden  to  Push  Probe 

of  Larsen  Purchases 

WASHINGTON,  Jan.  24— Congress- 
man Madden  of  Illinois,  announced  to- 
day that  he  intended  to  press  for  action 
on  his  resolution  introduced  in  Congress 
last  week  requiring  the  Post  Office,  War 
and  Navy  Departments  to  report  details 
regarding  the  purchase  of  German  air- 
planes. It  is  claimed  that  the  purchases 
were  unauthorized  and  a  violation  of 
treaty  obligations.  The  destruction  of 
three  metal  planes  and  the  loss  of  life 
is  said  to  have  inspired  the  inquiry. 

According  to  the  Congressman,  the 
planes  used  by  the  Post  Office  Depart- 
ment were  purchased  through  an  agency 
controlled  by  John  Larsen.  These 
eight  machines  cost  the  Government 
$12,500  each,  while  the  War  Department 
purchased  three  at  a  cost  of  $100,000. 
The  War  Department  planes  had  addi- 
tional equipment.  The  Navy  Department 
paid  out  the  same  amount  for  three 
monoplanes. 
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pos  of  this .  an  item  which  appeared  in 
the  German  "Flug-Welt"  of  Nov.  24, 
1920,  will  be  of  interest. 

According  to  this  report,  certain  com- 
mercial steps  were  discussed  and  negotia- 
tions initiated  with  regard  to  the  delivery 
of  a  ship.  However,  no  contract  was 
made  and  nothing  conclusive  resulted 
from  these  preliminaries.  In  point  of 
fact,  according  to  "Flug-Welt,"  the  Zep- 
pelin plant  is  still  inoperative  by  reason 
of  treaty  regulations,  and  the  use  of  the 
company's  commercial  ships  has  also  been 
forbidden  awaiting  certain  discussions  of 
the  Air  Commission.  Meanwhile,  of 
course,  the  company  is  cut  off  from  inter- 
national competition. 

"The  transfer  of  the  Zeppelin  plant  to 
the  United  States  is  clearly  impossible," 
says  "Flug-Welt,"  "it  is,  however,  not 
impossible  that  a  branch  may  be  started 
in  that  country  in  the  future." 

Harvester  Price  Probe 

Urged  Upon  Congress 

WASHINGTON,  Jan.  24— A  resolu- 
tion asking  for  investigation  of  com- 
plaints that  the  International  Harvester 
Co.  has  announced  its  intention  of  in- 
creasing the  price  of  some  of  its  farm 
machinery  products  was  introduced  in 
the  House  to-day  by  Representative 
Jones,  Democrat,  of  Texas.  The  House 
Interstate  Commerce  Committee  is  di- 
rected by  the  resolution  to  make  an  in- 
quiry and  if  prices  have  been  raised  to 
find  out  why. 
Company  Welcomes  Inquiry 

CHICAGO,  Jan.  24— The  following 
statement  was  made  by  officials  of  the 
International  Harvester  Co.: 

"While  we  have  no  detailed  informa- 
tion about  the  resolution,  we  will  wel- 
come any  inquiry  along  the  lines,  being 
satisfied  that  the  only  result  will  be  to 
convince  the  public  of  the  fairness  of 
our  prices. 

"Our  prices  are  now  and  always  have 
been  based  solely  on  the  cost  of  pro- 
duction. Our  current  prices  are  prac- 
tically the  same  as  for  the  last  ten 
months.  There  have  been  some  slight 
increases  on  some  machines  and  reduc- 
tions on  others,  with  the  result  that, 
considering  our  line  as  a  whole,  the 
price  level  for  1921  is  substantially  the 
same  as  for  1920." 
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Zeppelin  Branch  Here 

Declared  Possibility 

NEW  YORK,  Jan.  24— Since  the  visit 
to  America  last    i  ummer  of  representa- 
the  Zeppelin  interests,  there  have 
appeared  Prom  time  to  time  in  the  public 
press  many  coi  reports  as  to 

the  future  plans  of  this  company.    Apro- 


WOULD  CHANGE  TRUCK   DESIGN 

WASHINGTON,  Jan.  24— Suggestions 
have  been  advanced  to  automotive  engi- 
neers by  Earl  B.  Smith,  senior  assistant 
testing  engineer,  Bureau  of  Public  Roads, 
for  changes  in  the  design  of  motor 
trucks  which  would  distribute  the  load 
more  nearly  equally  between  the  front 
and  rear  axles  so  that  the  load  on  the 
rear  wheels  would  be  lessened.  This 
recommendation  is  made  in  an  effort 
to    reduce   the  cost  of   highway   repairs. 

MAXWELL-CHALMERS    ADDS    MEN 

DETROIT,  Jan.  24— Maxwell-Chal- 
mers Corp.  has  added  450  workers  to 
the  operating  staff  during  the  past  week 
and  will  make  further  additions  this 
week. 


Depression  Defers 
Standard  Parts  Plan 

Committee  Votes  to  Continue  Re- 
ceivership When  Stock  Sub- 
scription Falls  Short 

CLEVELAND,  Jan.  24— The  receiver- 
ship of  the  Standard  Parts  Co.  will  be 
continued  for  the  present  owing  to  the 
failure  of  stockholders  to  raise  sufficient 
funds  through  the  subscription  of  new 
stock,  to  place  the  company  back  upon 
firm  financial  footing.  This  decision  was 
made  unanimously  at  a  meeting  of  the 
reorganization  committee  Friday  at  the 
Cleveland  Trust  Co. 

Failure  of  the  re-establishment  of  the 
company  to  go  through  as  planned  is 
ascribed  to  the  financial  depression 
which  made  it  impossible  for  many  of 
the  stockholders  to  take  their  portions 
of  the  new  stock. 

The  report  to  the  creditors  of  the  re- 
organization committee,  consisting  of  F. 
H.  Goff,  chairman;  George  A.  Coulton, 
John  Sherwin,  E.  E.  Walker,  H.  C. 
Robinson,  Cyrus  H.  Eaton,  Leon  F. 
Payne,  H.  W.  Chapin  and  H.  L.  Thomp- 
son,  follows: 

"On  Oct.  26  your  committee  advised 
you  that  the  committees  representing- 
the  preferred  and  common  stockholders 
of  the  Standard  Parts  Co.  had  agreed 
upon  a  plan  whereby  reorganization  of 
the  company  would  be  effected  through 
the  sale  of  new  issues  of  preferred 
stock  in  the  amount  of  approximately 
$6,000,000,  arrangements  to  be  made 
with  certain  banks  for  lines  of  credit  of 
$4,000,000. 

"At  that  time  your  committee  be- 
lieved that  stockholders  would  be  able 
to  take  new  issues  of  preferred  stock. 

"Owing  to  the  financial  depression 
and  the  difficulty  of  securing  money, 
many  of  the  stockholders  were  unable 
to  take  the  pro  rata  share  of  stock 
which  it  was  contemplated  they  should 
take  of  the  new  issues,  and  the  re- 
organization committee  has  been  unable 
to  secure  sufficient  subscriptions  or  to 
complete  the  plan. 

"For  the  above  reasons  it  is  the 
.opinion  of  your  committee  that  the 
company  should  continue  under  the  re- 
ceivership under  closer  co-operation 
with  your  committee. 

"From  time  to  time  this  committee 
will  report  the  progress  made  by  the 
receivership,  and  if  times  become  more 
propitious  and  a  new  plan  for  reorgani- 
zation is  submitted  by  the  reorganiza- 
tion committee,  this  committee  will  con- 
sider the  same  and  advise  you  concern- 
ing it." 


STAR    TIRE    ALLEGED    BANKRUPT 

AKRON,  Jan.  22 — A  petition  in  in- 
voluntary bankruptcy  has  been  filed 
against  the  Star  Tire  &  Battery  Co., 
Steubenville,  O.,  on  the  petition  of  three 
creditors  whose  claims  aggregate  $4,161.- 
90.  The  creditors  are  the  Goodyear  Tire 
&  Rubber  Co.,  Kokomo  Rubber  Co.,  and 
the  Gulf  Refining  Co. 
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Chicago  Prepared 

for  Greatest  Show 

National  Tire  Dealers'  Association 

to  Be  Organized — N.  A.  C.  C. 

and  S.  A.  E.  to  Meet 

(Continued  from  page  186) 
will  be  held  in  the  Florentine  room  of 
the  Congress  Hotel.  This  organization, 
composed  exclusively  of  veterans  in  the 
automobile  industry  was  initiated  at  the 
New  York  show  a  year  ago  by  one  of  the 
old  timers.  The  organization  will  be 
perfected  at  the  meeting  next  month. 
The  nominating  committee  has  selected 
for  president,  Albert  Champion,  presi- 
dent of  the  Champion  Ignition  Co.  of 
Flint. 

Show  week,  Jan.  31,  to  be  precise,  will 
see  the  inauguration  of  a  national  tire 
dealers  and  vulcanizers  association  which 
will  bring  together  all  the  individual  tire 
dealers  organizations  throughout  the 
country.  The  meeting  will  be  held  in  the 
Morrison  Hotel  under  the  auspices  of  the 
Chicago  Tire  Dealers  Association,  and 
will  continue  over  Feb.  1  and  2  and  Feb. 
3,  if  necessary. 

The  directors  of  the  National  Automo- 
bile Chamber  of  Commerce  will  hold  a 
meeting  on  Feb.  2  and  on  the  same  eve- 
ning the  annual  dinner  of  the  Society  of 
Automotive  Engineers  will  be  held  at  the 
Morrison. 

On  Feb.  1,  at  the  Congress,  the  Motor 
Truck  Manufacturers  Association  will 
hold  their  annual  meeting  and  on  the 
following  day  at  the  Morrison  will  be 
held  a  meeting  and  dinner  of  the  Chicago 
Truck  and  Tractor  Association. 

For  three  days,  Feb.  2  to  4,  the  Auto- 
motive Electric  Service  Association  will 
meet  at  the  La  Salle. 
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additional  inspiration  into  the  trade  to 
make  this  one  of  the  best  shows  of  this 
city  of  successful  dealer  expositions. 

All  of  the  Cleveland  manufacturers  are 
represented  by  complete  exhibits  of  their 
products.  Factory  representatives  are 
paying  close  attention  to  buying  indica- 
tions with  a  view  to  forming  a  produc- 
tion policy  for  the  first  part  of  the  year. 
There  are  few  cars  stocked  at  the  fac- 
tories and  manufacturers  are  desirous  of 
meeting  demands  with   immediate  deliv- 


Cleveland  Exhibit 

Gets  Flying  Start 

CLEVELAND,  Jan.  23— Saturday's 
attendance  in  spite  of  rain  was  20  per 
cent  above  the  opening  last  year  and  a 
Sunday  crowd  which  exceeded  all  Sunday 
records,  gave  the  Cleveland  Automobile 
Show  a  flying  start.  The  management 
and  the  dealers  were  frankly  surprised 
at  the  outpouring  with  the  admission 
raised  from  50  to  75  cents,  and  accepted 
it  as  an  indication  that  volume  buying 
is  about  to  return. 

The  show  opened  in  a  heavy  down- 
pour which  only  partly  cleared  away  in 
the  evening,  but  people  came  just  the 
same.  Actual  paid  admissions  at  the 
gate  were  207(5,  as  compared  with  1954 
last  year,  and  the  grand  total  of  attend- 
ance, including  complimentary  and  re- 
duced price  ti  I  to  dealers  for 
distribution  was  6000,  as  againsl 
1920.  Sunday  was  clear  and  cold,  and 
the  crowds  thronged  the  aisles  until 
11  p.  m.,  numbering  about  50  per  cent 
above  that  of  Sunday  last  year. 

There  were  a  number  of  sali 
day.     Then   the.  big   rally   this    noon,   at- 
tended  l>y  dealer  i  from  all  over  i ; 


Exhibit  Seven  Vehicles 

at  Electrical  Show 

NEW  YORK,  Jan.  24 — Manufacturers 
of  five  electric  commercial  trucks  and 
two  electric  passenger  cars  will  exhibit 
at  the  electric  automobile  show  which 
opens  Saturday  at  the  showroom  of  the 
New  York  Edison  Co.,  this  city.  In  addi- 
tion there  will  be  exhibits  by  manufac- 
turers of  batteries,  charging  apparatus 
and  accessories. 

Trucks  assigned  space  are  Commer- 
cial, Lansden,  Oneida,  Walker  and  Ward. 
The  passenger  cars  are  Berg  and  Rauch 
&  Lang.  Battery  makers  exhibiting  are 
Edison,  Electric,  General  Lead  and  Phila- 
delphia. Apparatus  and  accessories,  An- 
derson Mfg.  Co.,  Auto  Electric  Devices 
Corp.,  Allen  Bradley  Co.,  Cutler-Hammer 
Mfg.  Co.,  General  Electric  Co.  and  West- 
inghouse  Electric  &  Mfg.  Co. 

There  will  be  no  admission  charge  to 
the  show  and  the  space  to  exhibitors  has 
been  granted  without  charge.  In  the 
week  starting  Feb.  7  there  will  be  an 
exhibit  of  industrial  trucks. 
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Dealer  Sues  Davis 
for  Contract  Breach 

Damages  of  $4,357.88  Asked  As 

Extra    Commission    Due    On 

Sales  for  Year 

INDIANAPOLIS,  Jan.  22— Suit  for 
$9,357.88  for  alleged  breach  of  contract 
was  filed  against  the  George  W.  Davis 
Motor  Car  Co.  of  Richmond  by  Spencer 
G.  Kuhn  of  Cincinnati,  in  Federal  Court, 
here. 

The  complaint  charges  that  Kuhn  and 
Amos  E.  Chevraux,  comprising  the  A.  & 
K.  Automobile  Co.  of  Cincinnati,  held  a 
contract  for  the  exclusive  sale  of  the 
Davis  car  in  Hamilton  County.  By  the 
contract  they  were  to  be  allowed  a  dis- 
count of  27 : »  per  cent  from  the  list  price 
of  the  cars,  with  an  additional  allowance 
of  2%  per  cent  in  the  event  fifty  cars 
were  purchased  during  the  life  of  the 
contract. 

On  June  23,  1920,  one  week  before  the 
expiration  of  the  contract,  the  A.  &  K. 
Co.  is  said  to  have  ordered  seven  Davis 
cars,  which  would  have  completed  the 
quota  of  fifty;  but  the  Davis  company 
refused  to  ship  the  automobiles,  and  to 
pay  the  extra  commission  of  2V4  per 
cent,  amounting  to  $4,334.75  on  the  forty- 
three  cars  already  purchased. 

It  is  also  charged  that  the  Davis  com- 
pany violated  the  contract  by  increasing 
prices  without  the  notice  required  and 
by  shipping  defective  cars. 


Automotive  Stocks 

Show  Market  Gains 

CLEVELAND,  Jan.  25— Transactions 
on  the  Cleveland  Stock  Exchange  indi- 
cate that  the  automobile  industry  in  this 
district  is  picking  up.  Shares  of  prac- 
tically all  automobile  manufacturing  es- 
tablishments in  this  city_  have  sold  up 
from  one  to  five  points  in  the  last  week. 
Grant  Motor  common  has  come  up  from 
1%  to  3%  points.  Peerless  has  risen 
three  points;  Standard  Parts  three  points, 
and  other  stocks  have  shown  strength. 

Recent  strength  in  automobile  shares 
was  brought  about  by  the  belief  that  the 
automobile  shows  in  New  York,  Chicago, 
Cleveland  and  in  other  cities  would  show 
the  trend  of  automobile  demands.  No 
one  expects  a  mad  scramble  of  buying, 
but  there  is  a  strong  belief  the  next 
month  or  two  will  bring  about  steadily 
increasing  orders.  Foreign  demand  for 
also  is  expected  to  be  above  normal. 


PHELPS    IN    RECEIVERSHIP 

COL1  MBUS,  Jan.  24— Upon    the    ap- 

n  of  Louis  N.  Reif,  a  holder  of  a 

or    $3000    against    the    company, 

i  idge  Duncan  has  named  J.  H.  Weisen- 

back    and   Thomas   W.   Pickard   receivers 

for  the  Phelps  Mfg.  Co.,  a  manufacturer 

of    wire    wheels    for    automobiles.      The 

had    a    capacity    of    about    100 

.'.iic   wheels   daily.     Pickard  re- 

i    api  n are  being  continued 

under  orders  of  the  court. 


Court  Issues  Order 

to  Sell  Van  Briggle 

INDIANAPOLIS,  Jan.  22— Upon  the 
report  of  Mahlon  Bash,  representing  the 
reorganized  directors  of  the  Van  Briggle 
Motor  Device  Co.  of  this  city  that  the 
directors  were  unable  to  raise  sufficient 
funds  to  continue  the  business  in  oper- 
ation, Judge  Harry  O.  Chamberlain  of 
the  Marion  Circuit  Court  has  issued  an 
order  directing  that  the  plant  and  all 
assets  of  the  company  be  sold  for  the 
benefit  of  creditors. 

The  report  showed  that  the  reorgan- 
ization of  the  company  on  a  sound  basis 
was  impossible  and  that  the  directors 
could  see  no  reason  for  attempting  to 
carry  on  the  business  further. 

William  R.  Hirst,  receiver  of  the  com- 
pany, was  ordered  to  remove  his  office 
from  the  plant  to  cheaper  quarters  in 
the  downtown  district.  Creditors  of  the 
company  will  lie  given  six  weeks  in  which 
to  file  claims. 

Several   weeks   ago   the    receiver   filed 
suit   against   L.    H.   Van    Briggle,   presi- 
dent   of   the    company,    alleging   that   he 
had   obtained    more    thai 
the  company  through  fraudulent  means. 


DUESENBERG  SUES  ON  WAR  WORK 
NEW  YORK,  Jan.  24— The  Duesen- 
berg  Motors  Corp.,  one  of  the  Willys 
subsidiaries,  has  sued  the  Government 
to  recover  $1,201,851  on  contract 
manufacture  of  Liberty  motors. 
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British  Companies 
on  Firmer  Standing 

Balance  Sheets  of  Older  Concerns 

Indicate  General  Weathering 

of  Depression  Period 

LONDON,  Jan.  5  (Special  Corre- 
spondence)— It  is  both  reassuring  and 
significant  amid  the  undeniably  adverse 
state  of  the  trade  that  the  older  British 
companies  look  like  weathering  the 
financial  storm.  Now  that  the  balance 
sheets  of  some  of  these  businesses  are 
coming  through,  the  reports  show  both 
a  profit  earned  in  a  notably  disappoint- 
ing and  vexatious  year — vexatious  be- 
cause of  the  hold  up  of  output  at  the 
beginning  caused  by  labor  troubles, 
and  the  sudden  cessation  of  demand 
and  increasing  financial  tightness  which 
occurred  toward  the  close. 

The  Rovers  Co.'s  profit  is  a  good 
average,  so,  also,  is  the  first  report  of 
the  S.  T.  D.  group — the  fusion  of  the 
Sunbeam,  Darracq  and  Talbot  com- 
panies— which  group  also  owns  the 
chief  motor  trade  leaf-spring  business, 
that  of  Jones,  Woodhead  &  Co.  of 
Leeds,  and  also  the  truck  and  other 
products  business  of  the  W.  &  G.  du 
Cros  Co.  The  net  profits  of  the  S.  T.  D. 
group  are  given  as  £325,000  (nom. 
$1,625,000  pre-war  rate)  and  the  cash 
assets  as  £560,000  (nom.  $2,800,000 
pre-war  rate),  this  item  representing 
15  per  cent  of  the  total  assets. 

Both  the  Sunbeam  and  Darracq  out- 
puts were  approaching  normal,  but  the 
Talbot  was  much  below  normal,,  and 
a  new  light  "four"  Talbot  model, 
prepared  for  the  1920  season,  is 
still  in  abeyance,  though  the  first 
samples  had  been  well  tested  before 
the  1919  Olympia  show.  This  model 
has  not  been  dealt  with  in  the  press, 
and  here  it  need  only  be  noted  that  it 
seems  to  be  just  the  sort  of  chassis 
for  a  mass  production  job  likely  to  sell 
well  here.  Probably  the  fact  that  the 
times  are  inauspicious  for  such  a  model 
explains  its  being  held  back.  On  a 
10,000  output  yearly  the  selling  value 
— in  normal  time9,  but  allowing  a  con- 
tinuance of  the  present  wage  rates — 
should  be  £200  ($1,000)  or  with  a  stand- 
ard body  and  full  equipment  at  not  ex- 
ceeding £300   (§1,500). 

Government  Work  Still  on  Hand 

Napier  and  Rolls-Royce  have  done 
well  financially,  but  as  both  had  Govern- 
ment work  on  hand  it  would  be  difficult 
to  appraise  the  worth  of  their  general 
trading. 

The  Humber  company,  one  of  the  old- 
est and  most  popular  British  companies, 
has  declared  a  net  profit  on  the  year  of 
£104,218  (nom.  $521,090  pre-war  rate), 
though  the  net  balance,  including  the 
sum  brought  forward  from  1919,  is  a 
net  profit  of  £215,793  (nom.  $1,078,965 
pre-war  rafe).  This  company,  besides 
labor  troubles,  had  the  further  set-back 
of    a    big    fire    which    burnt    the    larger 
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portion  of  the  body-shop,  and  as  much 
of  the  hold-up  of  motor  output  in  general 
was  due  to  the  shortage  of  bodies,  it  can 
be  understood  what  this  loss  meant  to 
the  company. 

The  Humber  company,  like  Sun- 
beam, Rover  and  Talbot,  and  one  or  two 
others,  resumed  manufacture  of  their 
pre-war  models,  making  detail  improve- 
ments where  economically  based  and 
justifiable,  so  that  the  lesson  of  their 
common  prosperity  is  not  far  to  seek. 
As  regards  the  Humber  result,  it  should 
be  noted  that  it  includes  profits  from 
the  company's  cycle  and  motorcycle  de- 
partments, in  both  of  which  it  holds  a 
great  name  and  has  the  advantage  of  a 
splendid  tradition. 

As  regards  some  other  established 
British  motor  companies,  their  returns 
can  only  be  conjectured,  and  in  some 
cases  the  accounts  are  involved  with 
Government  orders. 

It  should  also  be  noted  that  the 
present  price  of  the  scrip  and  stocks  of 
some,  if  not  most,  British  motor  com- 
panies does  not  reflect  the  accepted 
asset  value  of  the  businesses,  as  can  be 
easily  seen  by  noting  the  yield  as  from 
recent  dividends. 


Metropolitan  Securities 

Forms  Canadian  Branch 

MONTREAL,  Jan.  21 — Canada-Metro- 
politan Securities  Corp.  has  been  organ- 
ized with  a  capital  stock  of  $1,250,000, 
divided  into  $500,000  of  8  per  cent  cumu- 
lative shares  and  $750,000  common 
shares,  both  of  the  par  value  of  $10. 
The  special  function  of  the  new  organ- 
ization is  automobile  financing,  and  it 
is  a  link  in  the  chain  of  the  "Metropoli- 
tan plan"  in  the  United  States.  The 
Confederation  Investment  Corp.,  Ltd.,  is 
the  fiscal  agent  of  the  new  company. 
The  officers  and  directors  are  William 
F.  O'Connor,  Ottawa,  president;  Alex- 
ander Michaud,  Montreal,  vice-president; 
Major  Daniel  Owen,  Ottawa,  secretary- 
treasurer;  R.  S.  Weir,  K.  C.  Frank,  W. 
Knowlton,  T.  H.  L.  Saunderson,  Mon- 
treal, and  H.  W.  Ritter,  Cleveland,  di- 
rectors. The  Ritter  Commercial  Trust 
of  Cleveland,  guarantees  the  preferred 
dividend  for  ten  years  and  undertakes 
direction  of  the  management  for  the 
same  period,  and  at  the  end  of  the  period 
offer  to  repurchase  any  preferred  stock 
which  may  be  offered  at  oar. 


FULTON     BUYS    WELLAND    PLANT 

WELLAND,  0\T„  Jan.  22— Instead 
of  St.  Catherines  as  was  at  first  planned, 
the  location  of  Fulton  Motors,  Ltd.,  is 
Welland  and  the  company  will  establish 
a  plant  here  having  recently  closed  an 
option  for  the  purchase  of  the  land, 
building  and  plant  of  the  Canadian  Auto- 
matic Transportation  Co. 
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England  Shows  Gain 
in  Tire  Shipments 

Imports    of    Cars,     Chassis    and 

Parts  to  November  30  Reach 

$110,092,775 


AUSTRALIA  BARS  ALL "BOSCH" 

NEW  YORK,  Jan.  21— Mark  Sheldon 
commissioner  of  the  commonwealth  of 
Australia,  announces  that  a  proclama- 
tion gazetted  Dec.  30  prohibits  the  im- 
portation into  Australia  of  all  goods 
bearing  the  word  "Bosch." 


LONDON,  Jan.  5  (Special  Corre- 
spondence)— Britain  imported  in  Novem- 
ber 1350  cars  and  561  chassis,  as  against 
704  and  238  respectively  in  November, 
1919.  The  total  number  of  imported 
cars  and  chassis  for  the  eleven  months 
of  the  year  was  31,916  cars  and  11,838 
cliassis,  as  compared  with  3064  and 
1379  respectively  for  the  eleven  months 
of  1919. 

The  value  of  the  month's  imported 
chassis  parts  was  $3,204,595,  against 
$462,935  in  November,  1919.  For  the 
eleven  months  the  combined  value  was 
$38,603,520,  as  compared  with  $13,377,- 
845  for  the  like  period  in  1919.  The 
combined  value  for  the  eleven  months  of 
the  cars,  chassis  and  parts  imports  was 
the  enormous  sum  of  $110,092,775,  as 
against  $19,912,780  for  the  like  period 
and  combined  totals  in  1919. 

November's  import  value  of  tires  was 
$2,111,405,  as  compared  with  $1,108,935 
for  November,  1919;  the  eleven  months' 
totals  being  respectively,  in  1920,  $25,- 
789,925,   and   in   1919,   $9,063,135. 

These  figures,  though  taken  at  the  pre- 
war rates  of  exchange — a  fact,  of  course, 
responsible  for  a  difference  in  the  gross 
value  calculated  at  the  present  unfavor- 
able state  of  the  British  pound  sterling 
— very  sufficiently  show  the  enormous 
volume  and  value  of  the  motor  and  tire 
import  trade  with  Britain.  Of  this  com- 
bined trade  the  United  States  has  about 
eight-tenths,  if  not  more,  and  the  total  is 
increasing. 

British  exports  of  cars  in  November 
were  814  and  of  chassis  296,  as  com- 
pared with  198  and  84  respectively  in 
November,  1919.  The  eleven  months 
totals  were  4720  cars  and  2835  chassis, 
as  compared  with  1296  and  569  respec- 
tively for  the  Tike  period  in  1919.  The 
month's  value  of  exported  parts  was 
$920,735,  as  compared  with  $644,850  in 
November,  1919.  The  eleven  months' 
total  value  of  parts  exported  was  $9,029,- 
230,  as  against  $4,861,095  for  1919. 
For  the  eleven  months  the  combined 
total  values  of  exported  cars,  chassis 
and  parts  were  $37,177,560,  as  compared 
with  $11,548,745  for  the  like  period  of 
1919. 
$400,000  Cain  Over  November,  '19 

The  value  of  the  British  tire  exports 
in  November  was  $2,409,680,  as  com- 
pared with  $2,083,420  in  November,  1919, 
the  respective  eleven  months'  totals  being 
$30,415,610  in  1920,  and  $19,307,990  in 
1919. 

Britains  most  notable  export  advance, 
it  will  be  seen,  is  in  tires,  the  value  of 
which  for  the  eleven  months  is  as  30  to 
19,  whilst  the  increased  value  of  ex- 
ported vehicle  chassis  and  parts  is  as 
37  to  11.3. 
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War  Truck  Surplus 
Requested  for  Roads 

Congress   Gets  Bill  Endorsed  by 

National  Association  of  State 

Highway  Officials 

WASHINGTON,  Jan.  25— Congress- 
man Frank  Reavis  of  Nebraska  has 
drafted  a  bill  which,  if  passed,  would 
force  the  War  Department  to  turn  over 
to  the  Bureau  of  Public  Roads  all  surplus 
motor  trucks,  tractors,  and  mobile  shop 
units.  The  proposed  legislation  has  the 
support  of  the  National  Association  of 
State  Highway  Officials  who  feared  that 
the  proposal  of  Congressman  Anthony 
of  Kansas  to  sell  on  the  open  market 
thousands  of  army  trucks  and  other  au- 
tomotive equipment  would  be  carried  out. 

Figures  have  been  placed  on  file  with 
the  Chairman  of  the  Select  Investigating 
Committee  of  the  House,  purporting  to 
show  that  $108,000,000  worth  of  tractors, 
trucks  and  automotive  equipment  is  in 
possession  of  the  War  Department.  A 
large  part  of  this  equipment,  it  is 
claimed,  is  surplus  and  should  be  trans- 
ferred to  the  Bureau  of  Public  Roads 
where  it  is  urgently  needed.  Congress- 
man Reavis  is  advised  that  there  are 
many  tractors  and  trucks  at  camps  along 
the  Mexican  border  which  are  serviceable 
but  not  in  use. 

According  to  the  Select  Investigating 
Committee  of  the  House,  the  War  De- 
partment has  informed  the  Bureau  of 
Public  Roads  that  this  equipment  is  not 
available  for  their  use.  It  is  asserted 
that  the  War  Department  further  claimed 
that  manufacturers  had  protective 
clauses  in  contracts  which  prevented  the 
transfer  for  other  than  war  purposes. 

The  Reavis  measure  would  require  the 
States  taking  this  surplus  material  to 
pay  20  per  cent  of  the  original  contract 
price.  With  allowances  for  mileage  and 
other  items  the  cost  would  be  compara- 
tively low.  The  highway  officials  intend 
to  push  this  bill  at  this  session  though 
it  is  doubtful  whether  they  will  obtain 
any  action. 
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stood  that  the  event  will  take  place  in 
May.  The  race  is  under  the  sanction  of 
the  Motor  Club  which  has  been  absorbed 
by  the  Automobile  Dealers  Association 
and  E.  S.  Partridge  has  been  appointed 
Chairman  of  the  Race  Committee.  The 
race  will  be  open  to  stock  cars  only  and 
it  is  expected  that  this  revival  of  a  clas- 
sic will  stir  up  a  good  deal  of  interest  as 
racing  has  practically  come  to  a  stand- 
still in  the  East  since  the  abandonment 
of  Sheepshead  Bay  Speedway. 

Committee  Endorses 

$100,000,000  for  Roads 

WASHINGTON,  Jan.  24— A  bill  au- 
thorizing the  appropriation  of  $100,000,- 
000  for  Federal  aid  in  the  construction 
of  post  roads  and  other  highways  was 
reported  out  to-day  by  the  House  Com- 
mittee on  Good  Roads.  It  further  pro- 
vides for  an  additional  sum  of  $3,000,000 
for  national  forest  roads  and  trails. 

The  proposed  legislation  would  allow 
reduction  in  the  ratio  of  States  where 
the  percentage  of  total  public  land  area 
exceeds  10  per  cent  of  the  total  area  of 
all  the  lands  in  the  State.  This  proviso 
is  especially  used  in  Western  States. 

Would  Build  D.  A.  R.  Highway 

WASHINGTON,  Jan.  25— Congress- 
man Zihlman  of  Maryland  introduced  a 
bill  to-day  providing  for  a  national 
ocean-to-ocean  highway  over  the  pioneer 
trails  to  be  known  as  the  Daughters  of 
the  American  Revolution  Old  Trails  Act. 
It  provides  that  the  Government  should 
pay  half  the  cost  of  constructing  and 
repairing  the  roads  and  that  no  tolls  can 
be  levied. 
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ARMLEDER     SUED    FOR     ROYALTY 

CINCINNATI,  Jan.  25— Charles  Fled- 
erman,  of  Cincinnati,  is  suing  in  Common 
Pleas  Court  for  a  judgment  of  $14,000 
against  the  Otto  Armleder  Co.,  motor 
truck  manufacturer.  Flederman  says 
that  in  1913  he  contracted  with  the  com- 
pany for  its  use  of  an  automobile  patent 
issued  to  him  and  that  he  was  to  Teceive 
$7  for  each  car  manufactured  during  the 
life  of  the  patent,  as  a  royalty.  He  says 
the  company  discontinued  the  royalty 
when  he  left  its  employ  in  1915,  and  that 
it  has  used '2000  of  the  appliances  since 
that  time,  for  which  he  demands  a  judg- 
ment of  $14,000.  The  company  denies 
all  charges. 

TO  REVIVE  BRIARCLIFF  RACE 

NEW  YORK,  Jan.  26— The  Briarcliff 
Race  will  be  revived  this  year  and  while 
no  actual  date  has  been  set,  it  is  under- 


Texas  Car  Association 

Is  Alleged  Bankrupt 

FORT  WORTH,  TEX.,  Jan.  26— 
Involuntary  petitions  in  bankruptcy  were 
filed  here  to-day  against  the  Texas  Motor 
Car  Association  by  Reed  &  Glasser,  con- 
sulting engineers  of  Indianapolis;  Mare- 
mount  Mfg.  Co.,  and  Cluley  Automobile 
Supply  Co.  of  Chicago,  alleging  an  in- 
debtedness of  $4,251.06. 

The  petition  says  the  Motor  Car  As- 
sociation, which  went  into  the  hands  of 
receivers  last  October,  committed  an  act 
of  bankruptcy  in  making  such  applica- 
tion. 


Willys-Overland  Cuts 

Surplus  Cars  to  7000 

TOLEDO,  Jan.  24— Surplus  car  stocks 
of  the  Willys-Overland  company  have 
been  reduced  from  12,000  to  7000  in  the 
past  six  weeks,  factory  officials  declare. 
It  is  expected  that  the  remaining  7000 
cars  will  be  practically  cleared  out  by 
Feb.  1. 

President  John  N.  Willys  looks  to  a 
substantial  buying  movement  about 
March  1.  With  this  realized  and  the  fac- 
tory operating  on  a  near  normal  scale, 
the  present  inventories  of  raw  material 
will  be  worked  off  in  three  or  four 
months,  it  is  declared. 


Goodyear  Financing 
Nears  Final  Stage 


Negotiators     Report     Satisfactory 

Progress  Toward  Working  Plan 

— Seiberling  Not  Resigned 


NEW  YORK,  Jan.  27— Negotiations 
for  the  reorganization  and  refinancing  of 
the  Goodyear  Tire  &  Rubber  Co.  are 
continuing  without  interruption,  but  no 
official  statement  is  obtainable  concern- 
ing them  except  that  "satisfactory  prog- 
ress" is  being  made.  Something  definite 
may  be  evolved  by  the  last  of  this  week. 
Bankers  interested  assert  that  a  re- 
ceivership now  is  improbable.  It  seems 
likely  a  plan  will  be  worked  out  for 
mortgage  bonds  to  take  care  of  the 
secured  creditors,  which  means  the  banks. 

Merchandise  creditors  are  not  satis- 
fied with  the  proposition  made  to  them 
which  calls  for  a  certain  amount  of  their 
claims  in  cash  and  the  remainder  in 
bonds  or  stock.  They  want  cash  and 
notes,  on  the  theory  that  notes  can  be 
discounted.  The  merchandise  claims 
amount  to  approximately  $70,000,000. 
It  is  understood,  however,  that  the 
various  interests  involved  are  getting 
closer  together  and  that  an  ultimate 
agreement  is  considerably  more  likely 
than  it  was  a  week  ago. 

F.  A.  Seiberling,  president  of  the  com- 
pany, has  been  in  New  York  for  several 
days,  sitting  in  at  the  conferences,  and 
he  emphatically  denies  that  he  has  re- 
signed or  contemplates  doing  so.  He 
insists  that  the  story  of  his  retirement, 
either  forced  or  voluntary,  has  been  in- 
spired by  a  banking  house  which  is 
disgruntled  because  he  would  not  meet 
its  terms,  which  were  tantamount  to 
giving  it  complete  control  of  the  com- 
pany. It  is  probable,  however,  that  if 
the  refinancing  plan  goes  through,  a 
representative  of  the  bankers  will  be 
placed  in  charge  of  the  company's 
finances. 

May   Limit  Fund  to  $25,000,000 

Plans  which  the  bankers  are  working 
on  are  said  to  contemplate  the  raising  of 
not  more  than  $25,000,000  new  money, 
and  possibly  not  more  than  $20,000,000. 
in  place  of  the  $30,000,000  previously 
mentioned.  The  distribution  of  this  fund 
has  not  been  settled  upon,  but  it  was 
said  yesterday  that  it  was  not  likely  any 
of  it  would  go  to  merchandise  creditors. 

The  latter  are  being  grouped  into  two 
classes.  Those  who  have  claims  against 
the  Goodyear  Tire  and  Rubber  Company 
for  goods  delivered,  and  those  whose 
claims  rest  on  contracts.  It  was  under- 
stood that  the  former  would  lie  asked  to 
accept  new  securities  for  their  claims, 
and  that  the  latter  would  be  able  to 
liquidate  the  goods  they  have  on  hand  for 
delivery  anil  receivi  new  securities  For 
whatever  readjustment  is  necessary. 
These  securities,  it  was  hoped,  would  be 
available  for  collateral  purposes,  so  that 
creditors  may  he  able   to  borrow  on  them. 
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Wills  Distribution 

to  Start  in  March 

Five  Body  Models  in  First  of  Line 
— Production  for  Year  Esti- 
mated at  6500 

(Continued  from  page  187) 
the  car  which,  with  body  and  all  acces- 
sories,  barely  exceeds   3000   lb.,   coupled 
with  the  high  torque  engine,  gives  a  very 
creditable  performance. 

The  car  is  being  made  at  present  in 
five  body  models,  these  being  the  five 
passenger  touring,  roadster,  coupe,  sedan 
and  town  car.  The  touring  and  roadster 
models  will  be  put  through  first,  the 
roadster  being  ivory  with  Sainte  Claire 
blue  fenders.  The  color  is  named  after 
the  blue  of  the  fresh  water  lakes,  which 
is  also  incorporated  in  the  symbolic 
nameplate  or  trade  mark  on  the  car.  This 
is  a  wild  northern  goose  winging  its  way 
over  the  pine  clad  shores  of  the  lake 
region.  The  touring  car  is  dark  blue 
throughout,  the  fenders  and  running 
gear  having  the  same  color  as  the  body. 
All  of  the  cars  are  equipped  with  disk 
wheels  of  a  special  design  as  standard 
equipment  and  no  options  are  being  of- 
fered on  this.  The  wheels  are  special 
design  with  a  convex  rather  than  a  con- 
cave disk.  The  wheels  and  bodies  are  at 
the  present  being  made  by  the  Budd  com- 
pany and  the  trimming  is  done  at  the 
Marysville  factory. 

In  lines,  the  car  presents  a  rather  low 
appearance,  the  front  view  being  rather 
square  due  to  the  rectangular  radiator, 
with  a  very  slightly  raised  center.  Me- 
chanically the  car  presents  a  number  of 
very  unusual  features.  For  instance,  the 
three-bladed,  cast  aluminum  fan  is  de- 
signed to  cut-out  at  high  speed  so  as  not 
to  absorb  an  undue  amount  of  engine 
I  ower.  The  headlights,  which  are  unu- 
sually powerful,  are  small  and  are  equip- 
ped with  magnetic  tilting  control  from 
the  steering  column,  the  tilt  is  affected 
by  rotating  a  hard  rubber  milled  piece 
just  below  the  horn  button.  The  tail 
lights  are  double,  one  being  a  bright 
liuht  which  is  automatically  thrown  in 
when  the  car  is  put  in  reverse  to  give  a 
brilliant  back  light  for  driving  backwards 
at  night.  There  is  also  a  lamp  on  the 
side  of  the  car  which  illuminates  a  circle 
to  the  left  of  the  car,  making  it  possible 
to  kill  the  glare  of  the  headlights  or  to 
provide  an  illuminated  area  for  working 
on  tires,  etc.,  at  night. 

I. lading  Distributers  Named 

The  merchandising  plan  for  the  prod- 
uct, which  has  been  worked  out  for  the 
Ii resent,  embraces  a  production  of  be- 
ii  6000  and  6500  for  1921.  Dealers 
have  already  been  appointed  for  the  New 
England,  New  York,  Philadelphia,  Cali- 
fornia and  Chicago  territories.  A  dealer 
for  the  Detroit  territory  will  be  ap- 
pointed  within  the  next  90  days.  Deliv- 
to  the  dealers  will  be  made  during 
the  last  half  of  February.  The  New 
England  dealer  is  the  Fay-Allen  Co.; 
the  New  York  dealer  E.  B.  Jackson,  who 
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recently  resigned  as  sales  executive  for 
the  Willys-Overland  Co.  The  Philadel- 
phia dealer  is  F.  W.  Foss;  the  Chicago 
dealer,  Dayton  Keith,  and  the  California 
dealer,  the  Western  Motors  Co. 

C.  H.  Wills  &  Co.  was  incorporated 
July  6,  1920,  as  a  Delaware  corporation. 
The  officers  of  the  company  are  C.  Har- 
old Wills,  president;  John  R.  Lee,  vice- 
president;  Kirkland  B.  Alexander,  vice- 
president;  Charles  Morgana,  vice-presi- 
dent; Frank  P.  Book,  treasurer;  Ferris 
D.  Stone,  secretary;  George  S.  Ander- 
son, assistant  secretary  and  assistant 
treasurer.  The  financial  matters  of  the 
company  have  been  handled  through  the 
National  Shawmut  bank,  Kidder,  Pea- 
body  &  Co.,  and  F.  S.  Mosley  &  Co.,  all 
of  Boston,  Mass. 


To  Keep  Stock  From  Market 

No  stock  has  been  placed  on  the  mar- 
ket or  is  it  anticipated  that  any  will  be. 
The  first  unit  of  the  factory  has  been 
completed  and  the  heat  treating  plant 
is  under  erection  at  the  present  time. 
These  two  have  a  combined  floor  space  of 
221,400  sq.  ft.  The  concrete  foundations 
for  the  second  factory  unit  have  been 
laid  and  it  will  be  completed  after  pro- 
duction has  reached  more  than  75  per 
day,  which  is  the  capacity  of  the  first 
plant.  Production  will  start  during 
February  at  the  rate  of  10  per  day. 


Maxwell  Suit  Filed 

to  Aid  Merger  Plan 

NEW  YORK,  Jan.  24— The  creditors' 
suit  recently  begun  in  Federal  district 
court  in  Detroit  by  the  Jenks  &  Muirs 
Mfg.  Co.  against  the  Maxwell  Motor  Co. 
Inc.,  was  filed  for  the  purpose  of  carry- 
ing out  the  reorganization  plan  for  the 
Maxwell  and  Chalmers  companies 
through  the  transfer  of  the  assets  of  the 
present  company  to  the  new  corporation, 
it  is  learned  from  Maxwell  attorneys. 

The  court  is  asked  for  an  injunction 
restraining  creditors  from  interfering 
during  the  pendency  of  the  suit  for  the 
establishment  of  claims  of  creditors  and 
assets.  If  the  petition  is  granted,  as  it 
is  confidently  expected  it  will  be,  there 
will  be  no  necessity  for  equity  receiver- 
ship proceedings  preliminary  to  the  re- 
organization and  consolidation  of  the 
new  companies  which  now  are  backed 
by  ample  working  capital. 


BOWSER   OFFICERS   CHANGE 

FORT  WAYNE,  IND.,  Jan.  22— S.  B. 
Bechtel,  vice-president  and  general  man- 
ager of  S.  F.  Bowser  &  Co.,  Inc.,  manu- 
facturers of  gasoline  and  oil  storage 
systems  of  this  city,  has  announced 
several  important  changes  in  the  execu- 
tive positions  of  the  company. 

W.  G.  Zahrt,  who  has  been  treasurer 
and  assistant  general  manager,  has  been 
named  as  vice-president  and  assistant 
general  manager.  The  treasurership 
thus  vacated  has  been  filled  by  the  ap- 
m  of  ■'.  <;.  Milligan,  assistant 
treasurer.  J.  R.  Matlack.  who  has  been 
executive  assistant,  has  been  advanced 
to  the  position  of  assistant  to  the  general 
manager.  R.  L.  Heaton  has  been  named 
as  assistant  to  the  general  manager. 


January  27,  19 SI 

Turcat-Mery  Goes 

Into  Liquidation 

Failure   Surprises   French   Indus- 
try— Ballot  to  Make  Special 
Sporting  Car 

PARIS,  Jan.  15  (Special  Correspond- 
ence)— One  of  the  oldest  of  the  French 
automobile  companies,  for  it  was  estab- 
lished in  1899,  the  Turcat-Mery  of 
Marseilles,  has  gone  into  judicial  liquida- 
tion. The  original  capital  of  the  com- 
pany was  525,000  francs.  At'  the  begin- 
ning of  1920  the  capital  stood  at  1,050,000 
francs,  but  during  the  year  it  was  in- 
creased to  2,100,000  francs.  In  June 
of  last  year  new  stock  was  issued  and 
the  capital  increased  to  3,000,000  francs. 
At  the  same  time  2,000,000  francs  worth 
of  6  per  cent  bonds  were  issued,  and 
three  months  later  another  1,000,000 
francs  worth  of  similar  bonds  were  put 
out. 

This  failure  comes  as  a  surprise,  for 
Turcat-Mery  was  looked  upon  as  a  very 
sound  organization.  The  volume  of  busi- 
ness was  not  big,  the  output  never  ex- 
ceeding 800  cars  per  year,  but  the  firm 
enjoyed  a  good  reputation.  Leon  Tur- 
cat,  managing  director  of  the  company, 
is  treasurer  of  the  Paris  automobile 
show  committee. 

The  Ballot  company  is  involved  in  the 
failure  of  the  Turcat-Mery  concern,  for 
the  cars  of  the  latter  company  were  all 
fitted  with  Ballot  engines,  and  big  quan- 
tities had  been  delivered  before  the 
liquidation  went  into  effect.  Ballot  is 
also  affected  by  the  liquidation  of 
Sizaire-Naudin,  another  old  established 
automobile  company,  and  by  the  financial 
difficulties  of  the  Sigma  company.  This 
latter  concern,  which  made  use  of  Ballot 
engines  and  transmissions,  has  not  gone 
into  liquidation,  but  is  in  such  financial 
difficulties  that  practically  all  produc- 
tion is  stopped.  Ballot  has  reduced  his 
normal  staff  of  1200  to  100  men.  It  is 
stated  on  good  authority  that  Ballot 
will  shortly  produce  a  special  sporting, 
semi-racing  type  car  of  122  cu.  in.  piston 
displacement.  This  firm  being  one  of 
the  biggest  producers  of  engines  for  car 
assemblers,  there  is  no  intention  of  pro- 
ducing complete  cars  on  a  big  scale,  but 
activities  will  be  confined  to  the  special 
semi-racing  type. 

Berliet  to  Make  Rail  Truck 

Berliet  is  negotiating  with  the  French 
Government  for  the  delivery  of  impor- 
tant quantities  of  narrow  track  locomo- 
tives fitted  with  gasoline  motors.  The 
truck  motor  will  be  used.  This  firm  is 
trying  to  relieve  its  present  financial 
position  by  the  sale  of  all  surplus  stocks 
of  raw  material. 

The  Zenith  Carbureter  Co.,  after  hav- 
ing cut  down  its  staff  at  Lyons  factory 
from  1200  to  900  men,  announces  that 
it  expects  to  be  at  work  with  a  full 
force  within  three  or  four  weeks.  The 
firm  has  produced  a  new  carbureter,  a 
small  number  of  which  have  been  de- 
livered for  experimental  purposes. 
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Cuban  Ports  Tied  Up, 
Exporters  Warned 

Mexico      Best      Latin-American 

Field  Now  for  Cars,  Says 

Southern  Shipper 

NEW  ORLEANS,  Jan.  21— Warning 
to  manufacturers  and  exporters  of  auto- 
motive vehicles  of  all  kinds,  as  well  as 
to  all  American  exporters  of  other 
manufactured  products,  to  "go  slow"  on 
shipments  to  Cuba;  to  get  payment  for 
their  shipments  while  the  shipments  are 
still  in  the  United  States,  and  to  ship 
only  by  established  steamer  lines,  rather 
than  by  "tramps,"  was  issued  today  by 
L.  J.  Folse,  Jr.,  of  New  Orleans,  presi- 
dent of  the  Marine  Forwarding  and 
Shipping  Co.,  a  leading  factor  in  Latin- 
American  trade  from  all  the  Gulf  ports, 
and  a  prominent  official  of  the  New 
Orleans    Association   of   Commerce. 

"Latin-America,  with  the  unusual  de- 
velopment of  good  roads  as  transporta- 
tion aids  now  being  done  by  many  of  the 
governments  there,  is  becoming  one  of 
the  best  fields  for  the  automobile,  truck 
and  tractor  manufacturer  and  exporter, 
but  if  that  manufacturer  and  exporter  is 
not  to  meet  with  loss  and  often  failure 
in  those  fields,  he  must  study  them  care- 
fully,"  said    Folse. 

"At  the  present  time,  Mexico  is  the 
best  field  for  American  exports  of  all 
kinds,  including  passenger  cars,  trucks 
and  tractors,  while  only  a  few  hundred 
miles  to  the  east  lies  Cuba,  probably 
the  most  dangerous  and  the  worst  field 
for  all  kinds  of  exports. 

"Shipments  of  automobiles,  trucks 
and  tractors,  along  with  other  exports 
from  the  United  States  and  other  coun- 
tries, are  being  refused  by  Cuban  con- 
signees and  allowed  to  lie  unprotected 
in  lighters  or  on  unroofed  wharves, 
since  the  congestion  in  all  the  ports  pre- 
cludes movement  of  shipments  to  ware- 
houses or  to  other  protected  places.  This 
congestion  is  true  of  the  outside  ports 
as  well  as  of  Havana,  and  the  Cuban 
importers,  refusing  to  take  out  their 
consignments,  naturally  are  not  helping 
in    this   freight   movement. 

Should   Avoid  Tramp  Lines 

"Automobile  exporters  especially 
should  be  extremely  careful,  in  making 
shipments  to  Cuba,  to  ship  only  by  es- 
tablished steamer  lines,  which  have  ter- 
minal and  warehouse  facilities  at  Cuban 
ports,  in  which  such  shipments  can  be 
left  in  safety  from  thieves,  and  protec- 
tion from  the  elements,  until  received 
by   the   consignee. 

"Conditions  in  Porto  Rico,  on  the  other 
hand,  are  excellent.  Money  is  more 
plentiful  than  it  has  been  for  some  time, 
and   there  is  no  port  congestion. 

"It  is  in  Mexico,  however,  thai  condi- 
tions, both  financial  and  commercial,  are 
the  best  for  the  automobile  exporter  of 
nil  the  Latin-American  countries.  The 
Daper  nionev  issued  be  the  rariou  revo 
lutionarv  government  has  been  virtuallj 
all   absorbed,   and   gold   and   silver  coins 
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are  in  circulation,  putting  the  country 
on  what  is  practically  a  metallic  basis, 
with  the  coinage  intrinsically  worth 
more  than  its  nominal  value.  There  is 
no  congestion  at  the  ports  and  labor 
troubles,  which  threatened  for  a  while, 
have  been  eliminated.  An  unusually  ex- 
tensive policy  of  good-road  building  has 
just  been  inaugurated  by  the  federal 
government." 
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E.  Tractor  Meeting 
Set  for  February  10 

NEW  YORK,  Jan.  27 — The  annual 
tractor  meeting  of  the  S.  A.  E.  will  be 
held  Feb.  10  in  Columbus,  Ohio,  during 
the  week  of  the  National  Tractor  Show 
there.  The  program  of  the  convention 
is  as  follows: 
Technical  Sessions,  Hotel  New  Southern, 
10  A.  M.  and  2  P.  M. 

E.   A.   Johnston,   Chairman 
John    Mainland — Report   of   Committee    on 

Pulley   Widths   and   Speeds. 
O.    W.    Sjognen — Nebraska    State    Univer- 
sity, Tractor  Test   Results. 
E.  A.  Johnston — Trend  of  Tractor  Design. 
D.    L.   Arnold — Report   on    Investigation   of 

Plowing   Speeds. 

Columbus   Dinner,   Hotel    Deshler,  7   P.   M. 

Fred  Glover,  Toastmaster. 

SPEAKERS 

W.     H.     Stackhouse,     President,     National 

Implement  &  Vehicle  Association. 
L.  J.  Taber,  Master  of  Ohio  State  Grange. 
J.   B.   Davidson,  Secretary  American   Soci- 
ety of  Agricultural    Engineers. 


Iowa  Car  Maintenance 

Exceeds  Corn  Value 

DAVENPORT,  IOWA,  Jan.  22— Value 
of  Iowa's  1920  corn  crop,  the  greatest  in 
the  State's  history,  was  $20,000,000  less 
than  the  cost  of  Iowa's  automobiles  for 
the  same  period,  according  to  estimate 
prepared  by  L.  A.  Andrews  of  Ottumwa, 
president  of  the  State  Bankers'  Associa- 
tion. Automobile  registry  fees  alone,  he 
pointed  out,  will  amount  to  more  than  re- 
ceipts from  270,000  acres  of  timothy  seed 
and  134,000  acres  of  clover  seed,  and  the 
total  of  spring  wheat  standing  on  400,- 
000  acres  will  lack  $1,500,000  of  register- 
ing State  automobiles. 

Last  year  437,265  cars  paid  the  State 
$7,414,548.98  in  registry  fees  and  deal- 
ers paid  an  additional  $92,653.10  for  their 
numbers.  Upkeep  of  these  cars  ran  to 
$260,000,000.  The  corn  crop  was  valued 
at  $222,686,000. 


BOLT  EMPLOYEES  AGREE  TO  CUT 

PEORIA,  ILL.,  Jan.  22— Employees  of 
the  Holt  Mfg.  Co.,  after  conference  with 
officials,  have  agreed  to  accept  a  cut  of 
L5  per  cent  in  wages  in  thirty  days. 
Wage  scales  at  the  time  of  closing  the 
plant   will  continue  during  the  month. 

.Manager  M.  M.  Baker  in  announcing 
n  nil  of  i  he  conference  said:  "The  men 
pr ise  a  2">  per  cent  increase  in  pro- 
ductivity and  on  our  pail  we  agi'ee  not 
to  suggest  any  further  wage  reductions 
for  a  period  of  six  months." 


Big  Future  Trade 

Likely  in  Siberia 

Promoter  Would  Have  American 

Interests   Send  Representative 

to  Study  Territory 

SEATTLE,  Jan.  21— While  there  is 
to-day  no  possibility  of  doing  any  busi- 
ness because  of  the  almost  worthless  level 
to  which  the  ruble  has  descended  and  on 
account  of  the  unsettled  political  con- 
ditions, American  manufacturers  of 
automobiles  and  tractors  should  join  in 
sending  a  representative  to  Siberia  at 
this  time  if  they  are  to  share  in  the 
tremendous  trade  that  will  develop  when 
the  big  "opening  up"  occurs.  This  was 
the  declaration  of  Waldemar  Toritch, 
former  president  of  the  once  powerful 
Timbermen's  Association  of  Siberia  and 
now  connected  with  several  enterprises 
in  Siberia,  who  is  on  a  brief  visit  to 
this  country.  Toritch  left  Vladivostok 
about   six  weeks  ago. 

British,  French  and  other  European 
manufacturers  have  trade  investigators 
of  a  high  caliber  on  the  ground,  and  have 
had  for  some  time,  said  Toritch.  These 
representatives  are  laying  the  found- 
ation for  obtaining  a  generous  share  of 
the  orders  when  it  is  possible  to  accept 
them.  On  the  other  hand,  the  visitor 
declared  that  American  manufacturers 
appear  to  be  entirely  overlooking  the 
urgency  of  being  represented  in  Siberia 
now,  despite  the  fact  that  no  business  is 
immediately    forthcoming. 

Because  of  the  deteriorated  state  in 
which  the  railroads  are  in,  there  will 
be  an  enormous^  demand  for  automobiles 
of  all  classes  in  Siberia  when  trade  can 
be  resumed,  said  Toritch,  and  the  Euro- 
peans are  actively  preparing  to  act  as 
the  suppliers. 

Toritch  has  witnessed  with  marked 
interest  the  increasing  use  to  which 
tractors  are  being  put  in  the  great  lum- 
bering industry  of  the  western  part  of 
the  United  States,  and  believes  that  when 
the  development  of  the  timbering  indus- 
try of  Siberia  is  undentaken  tractors 
will  be  in  great  demand.  Toritch  de- 
clared that  the  forest  stands  in  four  of 
the  leading  provinces  in  eastern  Siberia 
covers  156,377,725  acres.  At  the  pres 
ent  time  Siberia  is  not  consuming  1  per 
cent  of  its  standing  timber.  There  is 
not  now  a  single  mile  of  logging  rail- 
road in  Siberia,  said  Toritch.  so  that 
forests  situated  over  sixteen  or  seven- 
teen miles  from  the  water  are  absolutely 
untouched. 

WOULD  BUY  CHILLICOTHE  PLANT 

CHILLICOTHE,  OHIO,  Jan.  24 
Stockholders  of  the  Chillicothe  Rubber 
Co.  have  been  asked  to  consider  a  propo- 
sition made  by  the  Ultimate  Tire  &  Rub- 
ber Co.,  Cleveland  to  take  over  the  planl 
here.  The  Cleveland  company,  capital 
i/.ed  .-,1  $2,000,000,  has  sold  a  large  pari 
of  its  slock  but  has  no  planl  of  its  Own 
at  present.  Another  meeting  of  th.3 
Chillicothe  stockholders  will  be  held  late 
this  month  to  vote  on  the  question. 
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Main  Holdings  of  E.  I.  du  Pont  de  Nemours  &  Co. 
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INCLUDED  IN  CONSOLIDATED  BALANCE  SHEET 

E  I  DU  PONT 
DE  NEMOURS 
fcCaOFPENNA. 

Stock  Owned 

lOOfo 

E.I  PU  PONT 
DE  NEMOUPS 
EXPORT  CO. 

Stock  Owned 
100% 

R.OKEBY 

REALTY 

CO. 

Stock  owned 
10070 

i 

E  IDUPONT 
DE  NEMOURS 
POWDER CO 
Stock  Owned 
75.92% 

DU  PONT 
PABRIKOID 

CO 

Stock  Owned 

91.2% 

DUPONT 
CHEMICAL 

CO 

Slock  Owned 

17.  607, 

DU  PONT 

NITRATE 

CO 

StockOwned 

1007„ 

DU  PONT 
BUILDING 

Stock  Owned 
IO0% 

1                  1 

II 

DU  PONT 
ENG'P- 
CO 

Stock  Owned 
lOOfo 

HOTEL 

DU  PONT 

CO. 

Stock  Owned 
100% 

AMERICAN 

GLYCERINE 

CO 

SlockOwned 

39.9<b% 

FLINT 
VAR-NISH 
«.  COLOR  W"K4 

Stock  Owned 

94.4% 

THE 

PLAYHOUSE 

CO 

Stock  Owned 
10070 

PU  PONT  AMERICAN  INDUSTRIES  INC 
Stock  Owned-1007o 


ASSOCIATED 
SECURITIES 
or  CANADA  LTD. 

Stock  Owned 
1007*0 


GENERAL  MOTORS  CORPORATION 
Stock  Owned-  38  7o 


CANADIAN 

EXPLOSIVES 

LTD. 

Stock  Owned 
43.8?; 


OTHER  SECURITIES 

HELD  AS 

INVESTMENTS 


This  chart  shows  the  main  ramifications  of  the  DnPont   interests   where   the  various   members   of  the 
family  have  banded  togetlier  but  it  does  not  indicate  in  any  way  the  investments  of  the  various  mem- 
bers of  the  family  as  individuals.     These  investments  run  far  into  the  millions  and  make  the  men  who 
now  control  the  General  Motors  Corp.  one  of  the  strongest  groups  of  financiers  in  the  world 


Eisemami  Consolidation 

With  Recording  Pends 

DAYTON,  OHIO,  Jan.  24— Negotia- 
tions for  the  consolidation  of  the  Record- 
ing &  Computing  Co.  of  this  city  and  the 
Eisemann  Magneto  Corp.  of  Brooklyn 
under  the  name  of  the  Ohmer  Corp.  have 
not  yet  been  completed  according  to  Will 
I.  Ohmer,  president  of  the  Recording  Co. 
The  plants  of  the  company  here  were 
used  for  war  work  and  when  hostilities 
ceased,  they  decided  to  go  into  the  pro- 
duction of  automotive  parts.  One  of  the 
most  important  of  these  will  he  magne- 
tos. Other  devices  will  be  a  combination 
magneto  and  generator  for  trucks,  a 
starting  motor  and  a  generator.  Con- 
siderable difficulty  has  been  experienced 
in  obtaining  castings  and  machinery. 

The  Eisemann  magneto  is  used  as 
standard  equipment  by  more  than  125 
automotive  companies.  It  also  manufac- 
tures other  devices  for  motor  vehicles. 
The  company  has  no  factory  of  its  own 
but  occupies  under  lease  100,000  sq.  ft.  in 
one  of  the  Bush  Terminal  buildings  in 
Brooklyn.  It  has  service  stations  all  over 
the  United  States,  Cuba,  South  America, 
the  Philippines  and  Hawaii. 


SINGER   LIABILITIES   $103,998 

NEW  YORK,  Jan.  21— Schedules  in 
bankruptcy  filed  by  the  Singer  Motor 
Co.  of  Mount  Vernon  disclose  liabilities 
of  $103,998,  of  which  $42,066  are  secured 
claims.  The  assets  are  listed  as  $114.- 
460,  book  value.  The  assets  are  divided 
as  follows: 

Stock,  $42,621;  chassis  held  as  security 
for  loans,  $11,973;  apparatus,  $17,596; 
furniture  and  fixtures  $2,184;  stocks,  at 


par,  $2,600;  deposits,  $35,284,  and  ac- 
counts, $2,199.  Among  secured  creditors 
are  Columbia  Trust  Co.,  $20,000,  and 
Clinch  Valley  Coal  &  Iron  Co.,  $19,556. 
Among  those  unsecured  are  Mount  Ver- 
non Trust  Co.,  $8,000;  Pacific  Bank, 
$6,926,  and  Westinghouse  Electric  & 
Mfg.  Co.,  $4,871. 


Continental  Motors 

Shows  Higher  Earnings 

DETROIT,  Jan.  21— The  net  profits 
of  the  Continental  Motors  Corp.  during 
the  fiscal  year  ending  Oct.  31,  1920,  were 
$3,567,504  compared  with  $3,425,725  in 
1919.  Including  the  surplus,  the  balance 
was  $7,395,202  compared  with  $4,981,335 
the  year  before.  After  deducting  divi- 
dends, the  net  surplus  was  $6,345,309 
as  against  $3,827,698  the  year  before. 
The  total  sales  were  15%  per  cent  in 
excess  of  the  previous  year.  The  orders 
on  the  book  at  close  of  the  fiscal  year 
totalled  $53,584,220  or  64  per  cent  more 
that  at  the   end  of  the  previous  year. 


SAGINAW  PRODUCTS  PICK  UP 

SAGINAW,  MICH.,  Jan.  22— The  vari- 
ous plants  which  make  up  the  Saginaw 
Products  Co.  and  are  a  part  of  the  Gen- 
eral Motors  Corp.,  are  gradually  al- 
though slowly  resuming  operations.  In 
a  statement  by  General  Manager  George 
H.  Hannum,  he  said  there  are  about  400 
men,  25  per  cent  of  the  normal  number, 
now  working  at  the  motor  plant;  100  or 
about  20  per  cent,  at  the  malleable  plant; 
about  10  per  cent  of  normal  force  at  the 
foundry,  while  the  Jacox  or  steering  gear 
plant  is  likely  not  I"  reopen  until  Feb.  1, 
or  even  the  middle  of  the  ffionth. 


To  Show  New  Renault 

at  New  York  Branch 

NEW  YORK,  Jan.  25— G.  Baldenweck, 
general  manager  for  Renault  automo- 
biles in  America,  announces  that  he  will 
have  on  exhibition  at  New  York  show- 
rooms next  week  a  10  hp.  Renault  car. 

This  car  was  recently  referred  to  in 
a  cable  from  Paris  to  Automotive 
Industries  as  containing  some  features 
of  the  American  Ford.  Baldenweck 
says  that  this  is  not  correct,  also  that 
the  statement  that  the  model  has  been 
withdrawn  and  a  12  hp.  substituted,  was 
an  error.  In  this  connection,  Baldenweck 
writes : 

"Referring  to  your  article  which  was 
published  Nov.  4  on  the  subject  of 
Renault  cars,  I  am  directed  by  our  fac- 
tory in  Billancourt,  France,  to  advise 
you  that  our  10  hp.  car  is  not,  by  any 
means  or  design,  either  a  copy  of  the 
Ford  automobile  or  a  copy  of  any  other 
car.  It  was  completed  and  delivered  in 
France  a  short  while  ago  and  there  are 
now  over  5000  of  these  cars  in  circula- 
tion, not  only  in  France  but  in  foreign 
countries,  and  this  is  our  best  proof 
that  the  car  in  question  is  giving  all 
the  satisfaction  expected  to  motorists. 

"Further,  instead  of  upholding  the 
manufacture  and  production  of  this  car, 
we  are  proceeding  normally  to  its  con- 
struction and  we  have  the  approval  of 
our  customers,  who  have  sent  us  numer- 
ous orders,  not  only  direct  to  our  plant, 
but   through    our   various   agencies." 

It  may  be  interesting  to  know  that 
there  is  on  exhibition  at  the  New  York 
show  rooms  the  first  Renault  model  built 
by  the  company. 
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No  Barrier  Found 
to  Tire  Sale  Here 

A.  E.  F.   Stocks  Now  Offered  to 

American  Dealers — Surplus 

Totals  360,000 

NEW  YORK,  Jan.  26.— The  lack  of 
legal  provisions  forbidding  the  re- 
importation into  this  country  of  surplus 
army  tire  stocks  in  France,  probably 
means,  according  to  General  Manager 
Viles  of  the  Rubber  Association  of 
America,  that  all  of  these  tires  intended 
for  army  use  abroad  soon  will  be  landed 
in  America  and  offered  for  sale  to 
American  buyers. 

Cable  despatches  have  indicated  that 
there  were  approximately  200,000  pneu- 
matic tires  and  160,000  solids,  and  a 
presumably  large  supply  of  inner  tubes. 
Of  this  number,  Viles  said,  all  but  about 
55,000  pneumatics  and  80,000  solids  had 
been  bought  by  representatives  of 
American  jobbing  syndicates  to  a  recent 
date  and  the  remainder  have  probably 
been  purchased  by  now. 

Thousands  have  been  sold  already  to 
American  tire  dealers  by  the  jobbing 
syndicate,  operating  in  New  York  and 
Newark,  N.  J.  The  tires  are  of  five 
standard  American  makes.  Though  they 
are  unused,  they  are  not  new  in  the 
sense  that  they  have  been  manufactured 
several  years  and  consequently  have 
suffered  deterioration  through  aging. 
Manufacturers  have  declared  their  in- 
tention to  deny  the  usual  adjustment 
privileges. 

Manufacturers  do  not  anticipate  any 
particular  slump  in  the  market  owing  to 
the  absorption  of  this  supply,  but  there 
has  been  considerable  annoyance  ex- 
pressed that  there  has  been  no  legal 
barriers  to  prevent  this  surplus  being 
sold  here. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

six  months  ago  but  held  in  obeyance  until 
now.  The  main  shop  will  be  80  x  225  ft., 
and  equipped  with  new  electric  furnaces 
for  manufacturing  Ampco  bronze  bars, 
rounds,  castings,  etc.,  under  patented 
processes.  Officers  of  the  company  are: 
President,  George  F.  Staal,  city  engineer 
of  Milwaukee;  vice-president,  W.  J. 
Eberle;  secretary-treasurer  and  general 
manager,  Carl  J.  Zaiser. 
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INLAND   ACQUIRES  SHURNUFF 

ST.  LOUIS,  Jan.  22— The  Inland  Ma- 
chine Works  has  absorbed  the  Shurnuff 
Mfg.  Co.  and  will  continue  the  manufac- 
ture of  its  products  which  include  a 
spark  plug,  combination  manifold,  grease 
retainer,  runningboard  support  and  a 
heater.  Former  prices  will  be  continued. 
Sales  are  made  only  through  bona  fide 
jobbers. 

Stockholders  of  the  Shurnuff  company 
are  now  stockholders  in  the  Inland 
works,  and  two  directors  of  the  former 
company  are  now  directors  on  the  In- 
land. One  of  these  is  John  F.  Shuford, 
well  known  to  the  jobbing  trade. 


AMERICAN  METAL  TO  BUILD 

MILWAUKEE,  Jan.  24— In  view  of 
substantial  improvement  in  the  demand 
for  its  products,  and  more  favorable  con- 
in  building  construction  and 
equipment  markets,  the  American  Metal 
Products  Co.  has  decided  to  proceed  im- 
mediately with  the  erection  of  a  new 
foundry  and  machine  shop  in  We  .i  Mil 
waukee.    The  work  was  projected  about 


Blekre  in  Production 

on  High  Grade  Tire 

ST.  PAUL,  MINN.,  Jan.  26—  Produc- 
tion has  been  started  in  the  new  plant 
here  of  the  Blekre  Tire  &  Rubber  Co., 
organized  with  a  capitalization  of  $4,- 
500,000  to  manufacture  high  grade  cord 
and  fabric  tires  and  tubes.  The  plant 
has  a  capacity  of  2000  tires  a  day  and 
will  employ  250  operatives.  The  company 
will  devote  itself  entirely  to  high  grade 
product  and  will  not  enter  the  medium 
grade  field. 

The  formation  of  the  company  is  the 
outcome  of  the  growth  of  a  small  tire 
jobbing  business  started  by  E.  O.  Blekre, 
three  years  ago  in  Sioux  City,  Iowa. 
Through  the  expansion  of  this  business 
the  Blekre  Tire  &  Rubber  Co.  was 
formed  to  manufacture  and  market  its 
own  product  and  St.  Paul  was  selected 
as  the  manufacturing  site. 

Officers  of  the  company  are  E.  O. 
Blekre,  president;  S.  E.  Blekre,  vice-pre- 
sident and  treasurer;  G.  W.  Wells,  secre- 
tary; S.  A.  Rheinstrom,  vice-president 
and  general  sales  manager;  G.  O.  Ludcke, 
advertising  manager,  and  W.  E.  Greer, 
superintendent. 


ERDMAN-GUIDER   GETS    GOING 

SAGINAW,  MICH.,  Jan.  22— Erdman- 
Guider  Co.,  which  operates  a  large  body 
making  plant  here  and  another  in  De- 
troit, is  preparing  to  increase  its  produc- 
tion, due  to  the  satisfactory  business 
transacted  at  the  show  by  some  of  its 
customers.  The  company  employs  nor- 
mally about  350  men,  the  local  plant  giv- 
ing employment  to  more  than  half.  The 
company  specializes  on  closed  bodies  and 
its  total  production  capacity  is  about 
5000  for  its  two  plants. 


COTTON   STATES  RUBBER   FORMED 

ATLANTA,  Jan.  24— With  a  capital- 
ization of  $500,000  and  authority  to  in- 
crease to  $2,000,000,  the  Cotton  States 
Rubber  Mfg.  Co.  has  been  incorporated 
here  by  J.  B.  Anchors,  R.  W.  Ragin  and 
G.  J.  Reuter.  The  company  states  in 
its  petition  for  a  charter  that  it  will 
manufacture  automobile  tires  and   tubes. 


WILSON  FOUNDRY  TO  RE-OPEN 

PONTIAC,  MICH.,  Jan.  24— The  Wil- 
son Foundry  &  Machine  Co.  expects  to 
resume  operations  not  later  than  the  first 
i  February,  according  to  the  state- 
ment of  the  vice-president  and  general 
manager  D.  R.  Wilson.  Inasmuch  as  this 
concern  is  one  of  the  units  of  the  Willys- 
Overland  Co.,  it  probably  means  an  early 
increase  in  activities  at  the  Willys-Over- 
land in  Toledo. 


METAL    MARKETS 


COME  of  the  smaller  interests  among  the 
*"^  independent  steel  producers  are  sound- 
ing consumers  with  a  view  to  ascertaining 
whether  price  concessions  would  lead  to  the 
placing  of  orders  without  delay.  Steel  men, 
large  and  small,  are  unwilling  to  cut  prices 
if  their  doing  so  results  merely  In  lowered 
quotations  without  increasing  buying  activity. 
Sales  managers  are,  therefore,  exhausting 
their  resources  of  diplomacy  to  make  certain 
that  tonnages  are  actually  ready  to  be 
ordered  before  they  compete  actively  for  the 
business  and,  in  a  market  condition  like  the 
present  one,  competition  revolves  almost 
solely  around  the  price.  A  cut  of  $3  a  ton 
under  the  general  market  was  secured  In  this 
way  on  a  tonnage  of  sheets  bought  by  the 
Standard  Oil  Co.  a  few  days  ago.  In  the  case 
of  the  smaller  steel  finishing  plants  the 
human  element  enters  strongly  into  their 
anxiety  for  sufficient  orders  to  keep  their 
plants  at  a  fair  rate  of  operation.  In  a  large 
plant  It  is  relatively  easy,  even  In  a  period  of 
quasl-ldleness,  to  keep  the  vital  parts  of  the 
organization  intact,  whereas  the  burden  of 
"overhead."  in  keeping  skilled  overseers, 
superintendents  and  foremen  on  the  payroll, 
when  the  wheels  are  not  turning,  is  consid- 
erable In  the  case  of  small  plants.  Some  of 
the  automobile  sheet  mills  in  the  Ohio  valley, 
however,  are  "sitting  tight"  in  the  matter  of 
prices  for  another  reason.  These  are  the 
sheet  makers  who  depend  upon  others'  for 
their  supply  of  bar  stock.  They  contend 
that,  If  they  have  to  pay  $47  for  sheet  bars, 
they  must  get  twice  as  much  for  finished 
sheets,  or  a  base  price  of  4.75c.  Instead  of 
the  prevailing  quotation  of  4.35c.  So  they 
are  seeking  to  bring  all  possible  pressure  to 
bear  on  sheet  bar  mills  to  lower  their  prices. 
Odd  lots  of  furnace  coke  are  reported  to  have 
been  sold  in  the  last  few  days  at  as  low  as 
$4.50,  which  marks  another  recession  of  50c. 
This  should  serve  to  expedite  further  re- 
adjustment in  the  pig  Iron  market,  which 
remains  in  much  the  same  position  as  last 
week,  offers  of  No.  2  foundry  at  $30.  valley, 
continuing  with  occasional  reports  of  odd 
tonnage   sales   at   below  that   level. 

Pig  Iron — Automotive  plants  continue  to 
operate  largely  on  old  reserves,  and  furnaces 
have  been  asked  to  hold  off  a  few  weeks 
mere  before  resuming  shipments  on  sus- 
I"  nded  tonnages. 

Steel — Cold-rolled  strip  steel  i  l:  op  rate 
largely  en  old  orde.rs  pit  which  u  pi  nsiona 
had  been  requested  No  marked  quickening 
in  activity  is  looked  for  until  automotive 
consumption  increases.  Although  reductions 
on  structural  and  boiler  rivets  have  been 
announced,  quotations  or  rut  used  in  the 
automotive  industries  remain  nominally  un- 
altered, but  the  market  for  rivets,  as  well  a 
bolts  and  nuts,  ma  i>-  hai  terized  as  very 
easy. 

Aluminum — Tie  sole.  American  producer's 
spot  quotation  for  50  ton  i"  oi  98  i"  99  i"  I 
cent  virgin  Ingots  is  now  28c,  and  for  No.  12 
alloy  27.30c.  These  prices  denoti  an  a 
reduction  of  'ie.  a  lb.  There  are  reports  in 
the  "outside"  mark' r  thai  somi  automotive 
interests,  apprehensive  of  mini- 

port    duties,    have    taken    on    some    of    the 
Imported  metal  thai  was  offered  at  22%c. 

Copper — In  spite  Of  Curtailed  production 
and  som<    I 

surplus    [si Ii  !■  i  I 

q  orde,    there    is   st  hi    more   copper    i lui     i 

than   consumed.     1 1<  rice    I  lie   marl  et' 
ness. 
Brass — The    leading    inti  rest  ha      i    dui 
ffei  !  number 

cif  pre, i  i.  i  per  cei  D 

.  hi   i      ,ii.  i    i;  7r,i  s::s   lb    of  cartridge 
■    brass,  having  '  "f  this 

made. 
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Martin-Parry  Corp.  has  declared  the  regu- 
lar quarterly  dividend  of  50  cents  a  share, 
payable  March  1.  Net  income  of  the  com- 
pany for  the  ten  months  ended  Oct.  31,  1920, 
was  $378,000  after  all  charges,  including  Fed- 
eral taxes.  The  company  has  current  assets 
of  $1,672,000,  of  which  about  $126,000  is  cash 
in  bank.  Current  liabilities  are  about  $10,000. 
There  are  no  outstanding  notes  and  all  in- 
ventories have  been  written  down  to  present 
market  values. 

McCord  Mfg.  Co.,  Inc.,  reports  1920  sales  as 
$15,257,672  and  net  earnings  before  Federal 
taxes,  but  after  inventory  adjustments,  above 
$802,000.  The  great  bulk  of  the  inventory 
stands  as  sold  material,  therefore  writing 
down  will  be  very  small.  Operations  were 
two-thirds  of  normal  in  November,  but  only 
40  per  cent  in  December. 

Standard  Die  Casting  Co.  of  Milwaukee  has 
been  incorporated  with  a  capital  stock  of 
$100,000  to  engage  in  the  manufacture  of  dies, 
die  castings  and  similar  articles.  The  owners 
are  the  principal  stockholders  and  officers  of 
the  Charles  Jurack  Pattern  Works. 

Lumen  Bearing  Co.  will  increase  its  capi- 
talization from  $200,000  to  $500,000,  of  which 
$100,000  will  be  issued  to  stockholders  as  a 
stock  dividend  of  50  per  cent.  The  balance 
of  the  new  issue  is  to  be  used  to  take  care  of 
expanding  business 

Lee  Rubber  &  Tire  Co.  reports  earnings  for 
1920  before  deducting  $225,000  dividends  were 
about  $510,000,  without  taking  into  account 
inventory  write-off.  On  Dec.  31  the  company 
owed  banks  $400,000  and  had  over  $300,000 
cash  in  banks. 

Sterling  Motor  Truck  Co.  of  Milwaukee, 
manufacturer  of  Sterling  trucks,  has  in- 
ert ased  its  authorized  capitalization  from 
$250,000  to  $1,000,000.  Arthur  C.  Wollensak  is 
chief  engineer. 

Charleston  Steam  Tractor  &  Truck  Mfg.  Co. 
has  filed  notice  of  an  application  to  change 
its  name  to  the  Automoto  Mfg  Co.,  and  to 
increase  its  capitalization  from  $1,000,000  to 
$2,000,000. 

King  Motor  Car  Co.  has  about  $1,500,000  nit 
assets  with  no  bonded  indebtedness,  no  notes 
out,  and  only  a  few  small  bills  unpaid, 
according  to  General  Manager  Weber. 

Kelly-Springfield  Tire  Co.  has  declared  a 
quarterly  dividend  of  $2  a  share  on  the  S  per 
cent  preferred  stock  of  the  company,  payable 
Feb.  15. 

Miller  Rubber  Co.  gross  sales  in  1920  were 
$32,891,670.22;  an  increase  of  $5,775,081.89  over 
I  run.  or  21  per  cent. 

Federal  Motor  Truck  Co.  has  passed  its 
monthly  dividend. 
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brake,  a  Shuler  front  axle,  Blood  Bros. 
universal  joints  and  propeller  shaft, 
G.  &  O.  radiator,  Stromberg  carbureter, 
Eisemann  magneto,  Auto-Lite  generator 
and  Lavine  steering  gear. 

The  frame  is  of  7-in.  rolled  channel 
steel,  Vi  in.  thick  and  with  2% -in.  flange, 
and  is  suspended  on  half-elliptic  springs. 
The  wheelbase  is  160  in.,  the  front  tread 
65  in.  and  the  rear  tread  67  in.  Wheels 
are  of  the  wood  artillery  type,  36  x  5  in. 
front  and  36  x  10  in.  rear.  The  loading 
space  is  168  x  72  in.  The  standard  equip- 
ment includes  a  driver's  seat,  electric 
generator,  electric  head  lamp,  front 
fenders,  tool  box,  tools,  jack  and  Ale- 
mite  grease  outfit.  The  truck  will  de- 
velop a  speed  of  22  m.p.h  ,  it  is  claimed. 

On  the  1-ton  speed  model,  a  Lycoming 
3%  x  5  .in.  engine  is  used,  together  with 
a  Borg  &  Beck  clutch,  Muncey  trans- 
mission, Torbensen  axles,  Lavine  steer- 
ing gear,  G.  &  0.  radiator,  Stewart  va- 
cuum feed,  Stromberg  carbureter  and  Au- 
to-Lite starting  and  lighting  equipment. 
The  frame  of  this  model  consists  of 
4-in.  rolled  channels,  and  is  supported 
by  half-elliptic  springs  both  front  and 
rear.  The  wheelbase  is  130  in.  and  the 
tread  the  standard  56  in. 

The  3y2-ton  model  lists  at  $3,975  and 
the  speed  model  at  $1,695,  both  for 
chassis  with   seat. 


January  27,  1921 


Hamilton  Motors  Add 

Two  New  Truck  Models 

GRAND  HAVEN,  MICH.,  Jan.  22— 
Two  new  models  are  announced  by  the 
Hamilton  Motors  Co.,  a  1-ton  speed 
truck  and  a  3%-ton  truck.  The  3V2-ton 
model  is  very  similar  in  design  to  the 
Hi  and  2%-ton  Apex  trucks,  the  only 
differ*  in     the    dimensions    of 

parts.  It  comprises  a  Buda  4%  x  6-in. 
engine,  a  Fuller  4-speed  transmission 
amidships,  a  Torbensen  rear  axle  with 
external  service  and  internal  emergency 


Commonwealth  Directors 

Re-elected  to  Positions 

NEW  YORK,  Jan.  24— Directors  of  the 
Commonwealth  Finance  Corp.  were  re- 
elected by  large  majorities  at  the  annual 
meeting  of  stockholders.  This  is  re- 
garded as  a  vindication  of  the  manage- 
ment of  the  company  in  the  face  of  an 
attempt  by  one  faction  of  the  stockhold- 
ers to  have  the  present  management 
ousted.  It  is  considered  probable  that 
the  temporary  receivership,  against 
which  the  company  was  granted  a  stay, 
soon  will  be  lifted.  After  their  election 
the  directors  elected  the  following  of- 
ficers: President,  Henry  D.  Tudor;  vice- 
presidents,  Charles  C.  Dickson,  Charles  W. 
Thomas  and  Theodore  L.  Weed;  secretary 
and  treasurer,  N.  A.  Merritt.  The  di- 
rectors include  the  officers  and  Harry  L. 
Burrage,  George  McAneny  and  Karl 
Goldsmith.  The  board  is  the  -same  ex- 
cept that  Weed  takes  the  place  formerly 
held  by  Ormsby  McHarg,  who  instituted 
the  legal  proceedings  resulting  in  the 
receivership  and  who  preferred  charges 
of  malfeasance  against  the  present  man- 
agement. 


POWELSOHN  DEBTS  REDUCED 

ROCHESTER,  Jan.  24— Stockholders 
of  the  Powelsohn  Foundry  &  Machine 
Co.,  Inc.,  manufacturers  of  automobile 
valves,  pistons  and  wrist  pins  are  ap- 
prised of  the  financial  condition  of  the 
firm  in  a  report  just  filed  by  the  commit- 
tee appointed  at  a  meeting  of  creditors. 
According  to  figures  submitted,  the  ac- 
counts payable  on  Oct.  1  were  $38,953.29, 
and  notes  payable  totaled  $36,006,71.  On 
Nov.  1  the  accounts  payable  totaled  $17,- 
813.67  and  the  notes  payable,  $18,857.57. 


Bank  Credits 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


NEW  YORK,  Jan.  27— The  stock 
market  last  week  was  irregular,  with  a 
downward  tendency  the  latter  part  of 
the  week  after  withdrawal  of  profes- 
sional support.  The  bond  market,  on  the 
other  hand,  gave  indications  of  continued 
strength.  There  was  a  general  advance, 
with  some  high  grade  bonds  gaining  as 
much  as  four  or  five  points.  Liberties 
and  tractions  were  the  most  active  is- 
sues. The  new  $30,000,000  8  per  cent 
Belgian  Loan  was  quoted  last  week  on  a 
"when  issued"  basis  at  a  full  point  above 
par.  Continued  improvement  in  bond 
prices,  which  is  generally  expected  to  re- 
sult from  easier  money,  may  be  checked 
by  further  flotation  of  high-coupon-rate 
foreign  issues,  of  which  there  are  said 
to  be  a  number  in  prospect.  The  for- 
eign exchange  market  was  the  most 
prominent    of   the    speculative    markets. 

The  removal  in  Canada  last  week  of 
the  embargo  on  the  importation  of  for- 
eign held  securities  is  significant,  in  that 
foreign  held  Canadian  securities  may 
form  the  medium  of  payment  for  Cana- 
dian exports,  thus  serving  in  a  meas- 
ure to  divert  Canadian  trade  from  the 
United  States  to  Great  Britain,  where 
Canadian  securities  are  extensively  held. 

The  recall  of  funds  by  interior  banks- 
and  the  continued  withdrawal  of  Govern- 
ment funds  were  probably  responsible  to 
a  great  degree  for  the  hardening  of 
money  rates  last  week.  This  is  reflected 
in  the  large  rediscounts  and  the  decline 
in  reserves  of  the  New  York  Federal 
Reserve  Bank.  Call  money,  which  had 
ruled  at  6  per  cent  earlier  in  the  week, 
rose  to  7  per  cent  for  renewals  on  Thurs- 
day and  has  since  continued  at  that  fig- 
ure. The  time  money  market  was  quiet 
with  a  6  per  cent  rate  quoted  for  all 
maturities  up  to  six  months.  This  rate 
compared  with  6  per  cent  for  maturities 
up  to  five  months  and  5%  to  6  per  cent 
for  six  months'  paper  the  week  before. 

A  decline  in  the  reserve  position  of  the 
New  York  Federal  Reserve  Bank  was 
partly  a  result  of  an  increase  in  reserves 
held  for  private  banks  and  of  withdraw- 
als by  interior  institutions.  Gold  re- 
serves declined  $37,495,000,  and  total 
cash  reserves  declined  $36,001,000.  Total 
bills  on  hand  increased  $50,372,000,  and 
total  earning  assets  increased  $37,734,- 
000.  Federal  Reserve  notes  in  circula- 
tion declined  $7,096,000. 

The  Federal  Reserve  banks  as  a  whole 
continued  the  recent  marked  improve- 
ment in  reserve  position.  Federal  Re- 
serve notes  in-  circulation  declined  $44,- 
181,000.  The  actual  circulation  at  $3,- 
115,310,000  was  $289,600,000  less  than  it 
was  only  four  weeks  ago.  Total  gold 
reserves  increased  $10,315,000.  As  a  re- 
sult, the  ratio  of  gold  reserves  to  Fede- 
ral Reserve  notes  in  circulation,  after 
allocating  35  per  cent  against  net  de- 
posits, increased  from  54.8  per  cent  to 
55.6  per  cent.  While  total  earning  assets 
declined  $27,016,000,  net  deposits  in- 
creased $33,061,000. 
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Fred  L.  Good  has  assumed  new  duties  as 
general  sales  manager  of  the  Ogren  Motor 
Car  Co.,  Milwaukee,  manufacturing  the 
Ogren.  Good  retires  as  sales  manager  of  the 
Wisconsin  Automobile  Sales  Co.,  state  dis- 
tributer of  the  Jordan,  after  two  years' 
service.  He  has  been  connected  with  the 
automotive  industries  for  twenty  years,  hav- 
ing been  associated  in  engineering  capacities 
with  Ford  and  Cadillac. 

W.  D.  Crouch,  formerly  in  charge  of  sales 
for  Robertshaw  temperature  controllers  in 
industrial  plants,  has  been  made  general  sales 
manager  of  both  the  domestic  and  industrial 
departments.  The  headquarters  of  the  sales 
manager  of  the  industrial  department  have 
been  moved  from  New  York  to  Youngwood 
and  consolidated  with  those  of  the  domestic 
department.  John  A.  Robertshaw  has  been 
appointed  New  York  representative  and  will 
have  charge  of  Kastern  interests. 

C.  C.  Clay,  for  the  past  year  sales  manager 
of  the  Samson  Tractor  Co.,  Janesville,  Wis., 
has  retired  to  resume  his  previous  connec- 
tions with  the  Chevrolet  Motor  Co.  of 
Atlanta.  He  is  succeeded  at  Janesville  by 
Hugh  M.  Craig,  with  the  title  of  acting 
general  sales  manager,  pending  a  permanent 
appointment.  Craig  has  been  assistant  to 
Clay,  and  he  is  a  nephew  of  J.  A.  Craig, 
president  and  general  manager  of  the  Sam- 
son   company. 

David  Rosenbach,  formerly  president  of  the 
Motor  Equipment  Co.,  which  recently  discon- 
tinued business,  has  been  appointed  general 
field  secretary  of  the  Automotive  Equipment 
Association.  He  was  a  jobber  for  five  years, 
sales  manager  for  the  Rayfield  carbureter  for 
many  years,  and  for  four  years  was  president 
of  the  Overland  Sales  Co. 

C.  R.  Lester  has  resigned  as  general  service 
manager  of  the  Packard  Motor  Car  Co.,  tak- 
ing effect  Jan.  17.  Lester  has  occupied  this 
important  position  for  a  number  of  years  and 
has  been  largely  instrumtntal  in  building  up 
the  system  and  personnel  of  the  Packard 
service  organization.  He  is  one  of  the 
pioneers  in  the  automobile  business. 

Hiram  Walker  has  been  appointed  chief 
engineer  of  the  Chandler  Motor  Car  Co. 
Walker  has  been  with  Chandler  for  several 
years  and  his  many  friends  will  be  pleased 
to  learn  of  his  promotion.  He  succeeds  J.  V. 
Whitbeck,  who  will  now  devote  all  his  time 
to  the  Cleveland  Automoblli  Co.,  he  being 
president  of  that  company. 

Edmund  T.  Boland,  formerly  works  man- 
ager of  the  Kissel  Motor  Car  Co.,  Hartford. 
Wis.,  ami  more  recent!}  in  charge  of  opera- 
tions of  the  Clint. i, mil,.  (Wis.)  Tractor  Co., 
has  become  a  sociated  In  a  similar  capacity 
with  the  Theodore  Irmledei  Co.,  Cincinnati, 
manufacturer  oi    Irmledei   motortrucks. 

John  N.  Mowery  has  been  made  general 
manager  of  the  Worcester  Pri  ■  .1  Steel  Co. 
He  has  had  a  vide  manufacturing  experi- 
ence,   having    formerly    been    plan!    en 

"  '"'     ""     I '!"  '  ti  r    Shlpbu ng     i  !oi  p.    and 

" ""        '  '        co ted  with    Hi.     McDougall- 

Ouluth  organization. 

F.   W.    Fenn, i    tn,     motoi    'i   Id 

Committee    Of    the    National     .\  II I  0,1  „  ,  I, ,  1,     ,    !,..,,,- 

ber  of  Commerce,  delivered  two  lectures  this 
to    the    seniors    of    the    i  nlversity   of 
Michigan,     who    arc    taking    the    course    In 
i '  -in  iport  engineering. 
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Hugh  R.  Corse  has  been  made  sales  engi- 
neer of  the  Lumen  Bearing  Co.  For  the  past 
six  years  he  has  been  general  sales  manager 
<jf  the  Titanium  Bronze  Co.,  and  previous  to 
that  had  been  manager  of  the  Lumen  office 
in  Detroit. 

Robert  M.  Eames  has  been  appointed 
general  sales  manager  of  the  Bryant  Electric 
Co.  to  fill  the  vacancy  caused  by  the  resigna- 
tion of  Frank  V.  Burton.  Eames  has  been 
active  in  the  sales  organization  of  the  Bryant 
company  for  fifteen  years. 

Ernest  N.  Culver,  who  during  the  last  three 
years  has  been  division  manager  of  the 
Willys-Overland  Co.  in  charge  of  the  southern 
division  with  headquarters  at  Atlanta,  has 
been  promoted  assistant  sales  manager. 

J.  G.  Melbrod,  during  the  past  four  years 
foreman  in  direct  charge  of  the  Titanium 
Bronze  Co.  foundry,  has  made  connections 
with  the  Hills-McCanna  Co.,  Chicago,  and 
assumed  charge  of  its  foundry  Jan.  24. 

H.  M.  Daniels,  who  has  just  returned  from 
eighteen  months  abroad  in  the  interest  of  the 
Four  Wheel  Drive  Automobile  Co.,  Clinton- 
ville.  Wis.,  has  been  appointed  manager  of 
the  New-  York  branch  of  the  company. 

A.  S.  Hetzell  has  been  appointed  general 
sales  manager  of  the  Knox  Tire  &  Rubber 
Co.,  Mt.  Vernon,  Ohio.  Hetzell  was  formerly 
connected  with  the  Diamond  Rubber  Co.  and 
latterly  with  the  Republic  Rubber  Co. 

R.  I.  Pierce  has  resigned  as  supervisor  of 
production  and  materials  of  the  Gramm- 
Bernstein  Motor  Truck  Co.,  effective  Feb.  1. 
Pierce  will  join  the  sales  organization  of  the 
Holland  Furnace  Co.,  Lima,  Ohio. 

S.  Y.  Tidd  has  been  elected  president  of  the 
New  Tread  Tire  Co.  of  Columbiana,  Ohio; 
C.  R.  Calvin,  secretary  and  treasurer,  and 
Eric  P.  Altenburg,  vice-president  and  gen- 
eral manager. 

Charles  Froesch  has  resigned  as  chief  engi- 
neer of  the  S.  W.  Merritt  Co.,  New  York,  to 
become  associated  with  William  E.  Kemp, 
New  Fork,  carburetion  specialist. 

Paul  Fitzpatrick,  vice-president  of  the 
General  Motors  Acceptance  Corp.,  has  re- 
turned from  a  trifS  abroad. 

E.  B.  McKay  has  been  elected  vice-presi- 
dent and  general  manager  of  the  Inland  Rub- 
ber Co.,  Chicago. 
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W.  C.  Anderson  Resigns 

as  Ford  Representative 

DETROIT,  Jan.  26— Warren  C.  An- 
derson, director  of  the  five  Ford  Motor 
Co.  corporations  in  Europe  and  chief 
representative  of  the  American  company, 
with  offices  in  London  and  Paris,  resigned 
to-day.  Both  Edsel  Ford  and  Henry 
Ford  were  in  conference  with  Eastern 
bankers,  so  the  resignation  was  not  tend- 
ered personally  but  laid  on  the  desk  of 
Edsel  Ford,  president.  No  reason  was 
given  for  the  resignation. 

Huron  Truck  Prepares 

for  Improved  Business 

BAD  AXE,  MICH.,  Jan.  22— The 
annual  meeting  of  the  directors  of  the 
Huron  Truck  Co.  resulted  in  the  re-elec- 
tion of  the  present  officers  and  directors. 
The  officers  are:  President,  F.  W.  Kinde; 
vice-president,  W.  R.  Lyons;  secretary, 
C.  C.  Henny;  treasurer,  Fred  M.  Cross. 
The  board  of  directors  consists  of  these 
officers  and  former  Governor  A.  E. 
Sleeper,  George  L.  Whitney,  John  G. 
Clark,  Fred  M.  Cross  and  John  Ryan. 


Arrow  Pump  Co.  has  been  organized  with 
headquarters  at  143S  Washington  Boulevard, 
Detroit,  to  manufacture  a  full  line  of  small 
pumps  for  automobile,  marine  and  tractor 
engines.  The  company  is  headed  by  F.  M. 
Cobb,  for  several  years  president  and  general 
manager  of  the  Fulflo  Pump  Co.  Other 
officers  of  the  same  company  are  associated 
with  him  in  the  new  enterprise.  The  capaci- 
ties of  the  pumps  to  be  made  at  present  range 
from  4  quarts  to  25  gallons  a  minute. 

Detroit  Consolidated  Sales  Co..  Inc.,  has 
been  formed  in  Detroit  to  handle  the  sale  of 
Universal  Tool  Co.  products  to  the  wholesale 
trade  in  Minnesota.  Iowa,  Missouri,  Arkan- 
sas, Louisiana  and  all  states  east.  Officers 
of  the  company,  most  of  whom  were  formerly 
connected  with  sales  end  of  the  Universal 
company,  are  E.  H.  Herman,  president;  C.  H. 
Hinckley,  vice-president:  J.  F.  Nebrick, 
treasurer,  and  C.  C.  Weisblum,  secretary. 

General  Electric  Co.  has  bought  the  lamp 
and  wire  plants  of  the  Independent  Lamp  & 
Wire  Co.,  and  it  is  thought  the  latter  com- 
pany will  go  out  of  business.  One-third  of 
the  Independent  company  stock  was  owned 
by  the  General  Motors  Corp.,  which  took 
about  10  per  cent  of  its  lamp  output. 

General  Motors  Corp.  has  bought  an  entire 
city  block  in  Saginaw  almost  adjacent  to  the 
Jacox  plant,  which  is  a  General  Motors  unit 
and  which  makes  steerjng  gears.  While  for 
the  time  being  it  is  not  expected  that  any- 
thing will  be  done  to  the  new  property,  the 
site  will  eventually  be  used  for  the  erection 
of  a  large  addition  to  the  Jacox  plant. 

Roller. Smith  Co.  has  appointed  the  J.  E. 
Dil worth  Co.,  Memphis,  as  its  representative 
in  western  Tennessee,  eastern  Arkansas  and 
northern  Mississippi.  The  electrical  depart- 
ment of  the  Dilworth  company  is  in  charge 
of  E.  M.  Greeson,  formerly  associated  with 
Fairbanks,  Morse  and  Sanborn  Electric  Co. 

Seymour  Laboratoried  Units,  Inc.,  has 
been  adopted  as  the  new  corporate  style  of 
the  W.  E.  Seymour  Mfg.  Co.  of  Milwaukee. 
Walter  E.  Seymour  is  head  of  the  company 
which  is  incorporated  with  a  capital  of 
$250,000  to  manufacture  piston  rings  and 
other    automotive    parts    and    specialties. 

Service  Motor  Truck  Co.  of  Wabash,  Ind., 
has  notified  the  Commercial  Intelligence 
Branch  of  the  Department  of  Trade  and 
Commerce  that  it  has  purchased  fifty  acres 
of  ground  in  London,  Ont.,  and  expects  to 
build  workshops  for  the  manufacture  of 
motor  trucks  in  the  spring. 

Universal  Tool  Co.,  Inc.,  has  moved  its 
sales,  si  rvice  and  executive  offices  from 
Detroit  to  the  new   factory  at  Garwood,  N.  J. 

Ward  La  France  Truck  Corp.  has  estab- 
lished a  direct  factors  branch  in  Chicago  in 
charge  of  former  Sales  Manager  G.  E.  De 
i ;. 

Four  Drive  Tractor  Co.,  Big  Rapids,  Mich., 
has  passed  into  the  control  of  Dr.  G.  H. 
Lynch  and  John  I !.   Bergelin. 


MILES  BUYS  NEW  BUILDINGS 

CHICAGO,  Jan.  21— The  Miles  Piston 
Ring  Co.,  manufacturer  of  piston  rings 
for  about  fifteen  automobile  companies, 
has  acquired  property  on  the  South  side 
of  this  city  improved  with  a  one  and 
two  story  building.  The  Gill  Piston  Ring 
Co.  has  recently  completed  an  addition 
to  its  plant  here  and  has  plans  for  fur- 
ther additions  next  year. 


200 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Calendar 


January  27,  1921 


Feb. 

Feb, 
Feb. 


SHOWS 

29-Feb..4  —  Chicago,  Na- 
tional Passenger  Car  Show, 
Coliseum.       Auspices       o  i 

NA.C.C. 

31-Feb.  5 — London,  Ont., 
National  Automobile  Show 
of  "Western  Canada,  Lon- 
don Chamber  of  Commerce, 
Armories,  T.  C.  Kirby, 
Mgr. 

5-12 — Minneapolis,  Annual 
Automobile  Show,  Minne- 
apolis Automobile  Trade 
Ass'n. 

7-12 — Columbus,  National 
Tractor  Show,  Columbus 
Tractor  &  Implement  Club, 
Ohio  State  Fair  Grounds. 
7-12 — St.  Louis,  Annual 
Automobile  Show,  St. 
Louis  Automobile  M'f  rs  & 
Dealers'  Ass'n,  Robt.  E. 
Lee,  Mgr. 

12-19 — Hartford,  Conn.,  An- 
nual Automobile  Show, 
Hartford  Automobile  Deal- 
ers Ass'n.  Armory,  Arthur 
Fifoot,  Mgr. 

12-19 — Kansas  City.  An- 
nual Automobile  Show. 
Kansas  City  Motor  Car 
Dealers'  Ass'n. 
14-19 — Winnipeg.  Western 
Canada  Automotive  Equip- 
ment Show. 

18-28— San  Bernardino,  Cal., 
National  Orange  Show, 
Fred  M.  Renfro,  Mgr. 


19-26— San  Francisco.  Fifth 
Annual  Pacific  Automobile 
Show,  Exposition  Auditor- 
ium, George  Mahlgreen, 
Mgr. 

21-26— Louisville,  Annual 
Automobile  Show,  Louis- 
ville Automobile  Dealers 
Ass'n,  First  Regiment 
Armory,  C.  L.  Alderson, 
Secy'. 

21-26— Salt  Lake  City, 
Annual  Automobile  Show 
mtermountain  Automotive 
Trades  Ass'n,  W.  D. 
Rishal.   Mgr. 

26-Mar.  5 — Buffalo.  Annual 
Automobile  Show,  Buffalo 
Automobile  Dealers  Ass'n, 
74th  Regiment  Armory,  C. 
C.  Proctor,  Mgr. 
.  2-10 — Des  Moines,  Annual 
Automobile  Show.  Colis- 
eum. C.  G.  Van  Vliet.  Mgr 
5-12 — Atlanta.  Annual  Au- 
tomobile Show,  Atlanta 
Automobile  Dealers'  Ass'n, 
Auditorium,  Virgil  Shepard, 
Mgr. 

5-12 — Brooklyn,  Annual 
Automobile  Show.  Brook- 
lyn Motor  Vehicle  Dealers' 
Ass'n.  23d  Regiment  Ar- 
mory, George  C.  Lewis, 
chairman. 

5-12 — Pittsburgh,  Annual 
Automobile  Show,  Auto- 
motive Ass'n,  Inc.,  Motnr 
Square  Garden,  J.  J.  Bell, 
Mgr. 


Mar.  5-12 — Atlantic  City,  Annual 
Automobile  Show,  Auto- 
mobile Trade  Association 
of  Atlantic  City,  Million 
Dollar  Pier,  A.  H.  Gener- 
atzky,  Mgr. 

Mar.  7-12— Syracuse,  N.  Y.,  An- 
nual Automobile  Show. 
Syracuse  Automobile 
Dealers  Ass'n,  Armory, 
Howard     H.     Smith,     Mgr. 

Mar.  7-12 — Indianapolis.  Annual 
Automobile  Show,  Indiana- 
polis Automotive  Trade 
Ass'n,  Automobile  Bldg., 
State  Fair  Grounds,  John 
Orman,  Mgr. 

Mar.  12-19 — Boston.  Annual  Au- 
tomobile Show,  Mechanics 
Bldg.  and  South  Armory. 

Mar.  14-19 — Omaha,  Annual  Au- 
tomobile Show,  Omaha 
Automobile  Trade  Ass'n, 
Inc.,  Omaha  Auditorium, 
C.    G.    Powell,    Mgr. 

Mar.  14-19 — Washington,  Annual 
Automobile  Show,  Wash- 
ington Automobile  Dealers' 
Ass'n,  Rudolph  Jose, 
Chmn. 

April  4-9 — Seattle,  Annual  Auto- 
mobile Show.  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 

April — Chattanooga,  T  e  n  n., 
Spring  Automobile  Show. 
Chattanooga  Automotive 
Trade  Ass'n,  Sunday  Tab- 
ernacle.  C  A.  Noone,  sec'y. 


FOREIGN  SHOWS 

Feb.  7— Delhi,  India,  Delhi  Motor 
Show. 

Mar.  23-28— Witwatersrand  Ag- 
ricultural Show  including 
machinery  and  motors 
sections. 

April,  1921 — Sofia,  Bulgaria, 
Tractor  Trials,  under  the 
Bulgarian  Ministry  of 
Agriculture. 

May  28-June  8 — International 
Automobile  Exhibition. 

Basle,    Switzerland. 

June.  1921 — Reykjavik,  Iceland, 
Agricultural  Exhibition — 
Agricultural  Machinery — 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

October — Paris,  France,  Paris 
Motor  Show,  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
l'Automobile,  51,  Rue  Per- 
golese,  Paris. 

CONVENTIONS 

Feb.  2-4— Chicago,  First  Annual 
Meeting,  Automotive  Elec- 
tric Service  Assn.  Hotel 
La  Salle. 

May  4-7  —  Cleveland,  National 
Foreign    Trade   Council. 

Oct.  12-14,  1921— C  h  1  c  a  g  o, 
Twenty-Eighth  Annual, 
Convention  National  Im- 
plement &  Vehicle  Ass'n. 


Roads  Bureau  to  Show 

Practicability  of  Tests 

WASHINGTON,  Jan.  24— For  the 
second  time  in  its  history,  the  Federal 
Bureau  of  Public  Roads  will  make  an 
elaborate  exhibit  outside  the  National 
capital  when  it  stages  a  demonstration 
of  its  work  at  the  American  Good  Roads 
Congress  to  be  held  at  the  Coliseum  in 
Chicago,  Feb.  9  to  12  next.  The  bureau 
is  preparing  to  ship  considerable  equip- 
ment to  Chicago  and  several  of  the  bu- 
reau officials  will  occupy  prominent 
places  on  the  program. 

Features  of  the  government  exhibit 
will  be  actual  demonstrations  by  the  Di- 
vision of  Tests  in  the  conduct  of  the 
impact  tests  that  the  bureau  is  using 
to  determine  the  ability  of  different  soils 
to  sustain  roads  and  to  measure  the 
amount  of  wear  on  road  surfaces  caused 
by  heavy  traffic.  Owing  to  the  fact  that 
moisture  in  the  underlying  soil  is  the 
principal  cause  of  road  failures,  the  ac- 
tual subgrade  tests  and  investigations 
which  will  also  be  conducted  by  the 
bureau  at  Chicago,  showing  how  the 
movement  of  water  in  different  soils  can 
be  controlled  and  road  failures  reduced, 
will  be  a  big  feature.  The  bureau  will 
also  conduct  tests  of  road-building  mat- 
erials. 

OHIO    DISMISSES    HIGHWAY    HEAD 

COLUMBUS,  Jan.  24— Major  General 
George  W.  Goethals,  builder  of  the  Pa- 
nama Canal  and  formerly  Quartermas- 
ter-General of  the  Army,  spent  a  day  in 
Columbus  conferring  over  the  reorgani- 
zation of  the  Ohio  Highway  Commission. 
Considerable  attention  is  being  given  to 
the  reorganization  of  the  Ohio  Highway 
Commission  and  the  first  step  in  that  di- 


rection was  the  dismissal  of  A.  R.  Tay- 
lor, highway  commissioner  and  the  nam- 
ing of  T.  S.  Brindle,  chief  engineer  in 
the  department,  acting  commissioner 
until  the  reorganization  plan  is  decided 
upon. 

Credit  Men's  Bureau 

Aids  Car  Financing 

NEW  YORK,  Jan.  22— The  Auto  Fi- 
nancing Credit  Men's  Association,  Inc., 
organized  in  New  York  a  year  ago  to 
protect  members  and  to  assist  dealers 
in  improving  the  quality  of  their  time 
payments  risks,  now  has  twenty-five 
members  in  the  New  Yrork  territory  and 
seventeen  in  Chicago,  who  did  $256,597,- 
891  of  business  in  1920.  The  association 
has  been  working  quietly  for  the  past 
year,  maintaining  a  paid  secretary  and 
exchanging  information  regarding  ac- 
counts to  prevent  duplication  of  loans  on 
a  single  security.  At  the  same  time  it 
has  been  sending  out  periodic  letters  to 
dealers  who  are  clients  of  its  members, 
giving  general  information  about  credit 
risks.  The  membership  includes  some  of 
the  largest  acceptance  corporations,  in- 
cluding two  controlled  by  automobile  in- 
terests. 

WINDSHIELD  PATENT  UPHELD 

NEW  YORK,  Jan.  24— Federal  Judge 
Hand  has  granted  to  Theodore  B.  Nisbet, 
John  O.  Hofbaucr  and  Anton  Valerius  a 
perpetual  injunction  restraining  the 
Perkins  Tonneau  Windshield  Co.,  Inc., 
from  the  manufacture  or  sale  of  wind- 
shields embracing  the  claims  in  a  patent 
granted  to  Hofbauer  in  1912.  The  court 
has  appointed  a  commissioner  to  assess 
the  damages  due  the  plaintiffs  under  the 
infringement  which  the  court  recognizes. 


Congress  Drops  Fund 

for  Horsepower  Study 

WASHINGTON,  Jan.  22— Engineering 
research  into  the  problems  of  standardi- 
zation of  horsepower  of  motor  trucks  and 
tractors,  as  contemplated  by  the  Bureau 
of  Roads  in  co-operation  with  automotive 
manufacturers,  will  be  abandoned  unless 
the  Senate  Appropriations  Committee 
restores  the  item  for  $100,000  which  the 
House  Committee  struck  from  the  Agri- 
cultural Appropriation  Bill.  Other  re- 
ductions in  the  appropriations  for  this 
Federal  agency  will  undoubtedly  force 
them  to  revise  their  extensive  plans  for 
scientific  inquiries  into  motive  power  and 
highways. 

Truck  and  tractor  manufacturers  had 
requested  the  Bureau  of  Roads  to  under- 
take these  investigations  among  farmers 
and  other  users  of  automotive  farm 
equipment.  The  inquiry  was  intended 
to  cover  the  construction,  capacity,  use 
and  operation  of  farm  implements, 
farm  machinery,  motor  trucks,  tractors 
and  motive  power  for  farm  purposes. 
Only  a  portion  of  this  fund  would  have 
been  devoted  exclusively  for  inquiries 
in  this  field  as  the  research  was  to  have 
been  extended  to  other  phases  of  rural 
engineering  problems. 

NEW  YORK  GETS  DEVICE  BILL 
ALBANY,  Jan.  24 — Asemblyman  Mar- 
tin has  introduced  in  the  Legislature  a 
bill  which  would  require  every  motor 
vehicle  to  be  equipped  with  automatic 
lights  showing  by  color  or  other  means 
whether  it  is  moving  or  stationary.  The 
bill  would  require  use  of  words  or  letter- 
ing by  day  to  show  whether  or  not  the 
car  is  in  motion.  It  is  significant  the 
requirements  fit  a  patented  device. 
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Optimism  and  Returning  Busi- 
ness in  Evidence  at  Chicago 

Many  car  manufacturers  give  releases  to  parts 
makers.  Forecast  of  1921  production  is  60  per  cent. 
of  1920  figure.  Early  attendance  at  show  exceeds 
previous  records.  Manufacturers  and  dealers  dis- 
cuss policies.    Sales  and  prospects  very  encouraging. 

By  J.  Edward  Schipper 


Chicago,  Feb.  1. 

IT  would  be  impossible  for  even  a  conservative 
observer  to  leave  the  Chicago  Automobile  Show, 
which  is  being  held  at  the  Coliseum  this  week, 
without"  becoming  imbued  with  the  spirit  of  sane 
optimism  which  prevails  among  the  attending  manu- 
facturers, parts  and  material  makers  and  dealers. 
These  men  came  here  with  the  hope  of  getting  busi- 
ness and  practically  all  are  reporting  more  than  they 
expected.  This  spirit  is  reflected  throughout  the  en- 
tire gamut  of  show  incidents.  The  attendance  is 
larger  than  at  any  previous  Chicago  show,  running, 
as  this  is  written,  fully  10  per  cent  ahead  of  that  of  a 
year  ago. 

The  sales  on  the  floor  have  exceeded  the  most  opti- 
mistic predictions  and  while,  during  the  early  part  of 
the  week,  the  larger  part  of  the  sales  are  the  result 
of  campaign  work,  conducted  before  the  show  opened, 
there  are  a  considerable  number  of  new  sales.  One 
assembled  car  maker  in  the  $2500  class  reports  eight 
sales  on  the  floor  during  the  first  three  days,  three 
being  to  persons  not  on  the  prospect  lists. 

To  properly  appreciate  the  satisfaction  with  which 
the  business  being  done  at  the  show  is  regarded 
through  the  trade,  it  is  necessary  to  realize  what  it 


was  hoped  to  accomplish  at  this  show.  Never  has 
the  difference  between  the  New  York  and  Chicago 
shows  in  this  regard  been  brought  out  as  strikingly 
as  this  year.  Most  manufacturers  and  others  left  the 
New  York  show  no  wiser  than  they  went.  Parts  mak- 
ers, as  a  rule,  were  unable  to  get  schedules  from  the 
manufacturers  and  very  few  of  the  car  manufactur- 
ers were  able  to  get  sufficient  information  from  their 
distributing  organizations  to  formulate  a  policy  for 
the  year.  At  the  close  of  the  New  York  show  all 
eyes  were  turned  toward  Chicago,  with  the  feeling 
that  the  show  there  would  enable  a  closer  estimate  of 
the  year's  business. 

As  a  consequence  everybody  is  here.  The  mate- 
rial manufacturers  are  represented  more  strongly 
than  ever  before.  Foundry,  forge  shops  and  mill  men 
are  here,  as  well  as  car  distributers  and  makers. 
They  came  to  feel  the  pulse  of  the  industry,  as  well 
as  to  obtain  actual  orders.  The  result  is  that,  be- 
cause all  branches  of  the  industry  are  in  attendance, 
it  is  possible  to  get  a  more  tangible  view  of  the  manu- 
facturing situation  for  the  next  three  months  than 
has  been  possible  since  the  present  phase  of  business 
conditions  was  entered. 

With  the  exception  of  perhaps  five  of  the  large  man- 
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ufacturers,  who  have  internal  conditions  in  the  way  of 
re-organization  of  finances  and  personnel  to  face  or  who, 
because  of  a  previous  period  of  forced  production,  have 
an  unusually  large  stock  of  cars  in  distributers'  hands, 
the  car  manufacturing  schedule  for  the  next  three 
months  will  average  60  per  cent  of  that  for  the  same 
period  in  1920.  Releases  to  parts  manufacturers  have 
started  and  are  being  given  on  this  basis.  It  is  almost 
impossible  to  make  any  definite  predictions  because  of 
the  position  of  three  or  four  of  the  largest  producers. 
But  gathering'together  all  the  bits  of  information  avail- 
able, a  production  estimate  of  1,300,000  for  1921,  looks 
conservative.  While  the  selling  wave  began  to  spread 
early  in  January,  there  is  no  question  that  it  has  been 
accelerated  by  the  Chicago  show. 

The  enthusiasm  of  dealers  who  came  here  in  a  keenly 
ciitical  frame  of  mind  to  get  a  line  on  business  con- 
ditions tells  the  story  far  better  than  it  can  be  put  into 
words.  A  shortage  of  cars  in  the  spring  has  been  pre- 
dicted and  talked  of  by  over-optimistic  dealers  for  the 
past  two  months,  but  it  is  doubtful  whether  there  will 
be  any  general  shortage.  At  the  same  time  it  is  very 
likely  that  certain  makers  who  have  been  especially  con- 
servative in  their  manufacturing  policy  during  the  dull 
period,  will  confront  a  delayed  delivery  condition. 

The  supply  of  unsold  cars  in  the  country  has  been 
over,  rather  than  underestimated.  The  rumor  crop 
which  has  been  exceptionally  good  during  the  past  three 
months,  has  been  responsible  for  exaggerated  estimates 
of  the  numbers  of  cars  on  hand.  One  of  the  greatest 
benefits  of  the  show  is  that  it  enables  the  dealers  from 
various  parts  of  the  country  to  compare  notes  and  get 
these  stories  out  of  their  systems.  It  is  true  that  four 
or  five  manufacturers  have  overstocked  dealers  but  be- 
yond this  there  is  not  much  slack  to  take  up  during  the 
time  required  to  get  into  production.  It  requires  a  con- 
siderable period  for  a  factory  of  any  size  to  get  back 
to  a  considerable  production  basis.  If  there  is  one 
month's  normal  production — or  two  months'  present  pro- 
duction— surplus  in  the  country,  all  of  it  will  be  re- 
quired to  fill  the  gap  between  the  present  and  the  time 
the  new  crop  of  finished  cars  is  coming  through  with 
the  desired  regularity. 

This  year  the  Chicago  show  has  exceeded  its  record  in 
several  respects.  It  is  always  a  business  show,  but  this 
year  there  has  been  a  spirit  of  determination  in  every 
branch  of  the  industry  represented  here.  Constructive 
work  has  been  done  because  everyone  came  here  deter- 
mined to  get  business  no  matter  how  hard  it  was  neces- 
sary to  fight  for  it.  There  has  been  a  feeling  all  through 
the  industry  that  the  ice  had  to  be  broken  on  the  firing 
line;  that  renewed  business  must  begin  in  the  dealers' 
salesrooms.  Even  parts  manufacturers  have  openly  ex- 
pressed the  idea  that  it  is  their  duty  to  see  that  the 
proper  vigor  and  fighting  spirit  is  being  displayed  in  the 
salesrooms  of  the  companies  using  their  products.  The 
parts  makers  have  been  brought  into  closer  contact  with 
the  actual  selling  of  cars  than  ever  before  by  the  re- 
cent practice  of  cancelling  contracts. 

The  parts  makers  reason  that  if  the  manufacturer  is 
going  to  cancel  orders  because  sales  are  slow  and  his 
cars  are  not  moving,  it  is  no  more  than  reasonable  that 
he  assure  himself  that  the  manufacturer  is  putting  forth 
the  proper  effort  all  along  the  line,  particularly  in  the 
selection  of  his  dealers  and  their  methods. 

The  keen  interest  of  the  dealers  themselves  in  the 
future  of  the  industry  and  of  their  own  business  was 
evidenced  in  the  annual  meeting  Monday  and  Tuesday 
of  the  National  Automobile  Dealers  Association,  at 
which  the  relations  between  the  dealers  and  factories 
was  the  principal  subject  of  discussion.     Strong  feeling 


regarding  cancellation  clauses  in  dealer  contracts  and 
arbitrary  methods  by  factories  has  existed  for  some 
time  and  has  been  detrimental  to  business.  The  N.  A. 
D.  A.,  after  discussing  the  subject,  sent  a  communication 
to  the  National  Automobile  Chamber  of  Commerce  asking 
that  the  manufacturers  appoint  a  committee  to  meet 
with  a  committee  of  the  dealers  for  the  purpose  of  dis- 
cussing trade  practices  and  eliminating  anything  detri- 
mental to  the  development  of  the  industry.  Robert  J. 
Schmunk,  vice-president  and  sales  manager  of  Peer- 
less, opened  the  discussion  which  was  supplemented  by 
a  letter  from  C.  W.  Nash.  Both  stated  that  some  of  the 
industry's  past  practices  are  detrimental  to  business  and 
should  be  corrected. 

A  point  which  must  not  be  overlooked  is  the  tremen- 
dous effect  on  general  business  conditions  which  will  in- 
evitably result  from  the  acceleration  of  this  great  in- 
dustry, which  does  a  business  of  over  two  billion  dol- 
lars a  year.  In  fact,  the  general  resumption  in  the  auto- 
mobile and  parts  plants  alone  will  materially  affect  sales 
in  the  industrial  territories.  It  is  illuminating  to  con- 
sider the  number  of  persons  who  are  able  to  buy  cars 
because  they  are  in  the  business  of  making  cars  or  parts. 
Sales  in  Michigan,  Indiana  and  Ohio  are  expected  to 
immediately  result  from  the  reopening  of  production. 

The  activities  which  are  generally  on  the  program 
for  Chicago  show  week  are  in  full  swing.  The  salon  at 
the  Drake  Hotel,  with  fourteen  makers  showing  43  cars, 
has  been  well  attended.  Despite  the  fact  that  the  spe- 
cial bodies  on  these  cars  and  the  chassis  shown  are 
among  the  highest  priced  in  this  country  and  Europe, 
a  highly  satisfactory  volume  of  business  has  been  done. 

Judged  from  an  engineering  and  manufacturing 
standpoint,  it  may  be  said  that  no  new  cars  appeared 
at  the  Chicago  show.  The  three  cars  shown  which  are 
new  to  the  general  public  are  all  assembled  products 
incorporating  units  with  which  the  industry  is  familiar. 
These  new  cars  are  the  Winther  Six  put  out  by  the 
manufacturers  of  the  Winther  truck,  the  Ambassador, 
which  is  a  product  of  Shaw  of  Yellow  Taxi  fame,  and 
the  third  is  the  Sterling  Knight,  of  which  the  initial 
product  is  being  exhibited  at  the  salon  and  for  which 
there  are  as  yet  no  factoi'y  or  manufacturing  plans.  The 
car  is  the  design  of  engineer  Sterling,  formerly  of  the 
B.  F.  Stearns  Co. 

If  the  New  York  show  had  been  moved  bodily  to  the 
Coliseum  in  Chicago  it  would  hardly  have  presented 
more  similarity.  In  fact  a  great  percentage  of  the  ex- 
hibits were  shipped  directly  to  the  Coliseum  and  Armory 
after  the  New  York  show.  All  three  of  the  new  cars 
are  at  the  hotel  exhibits.  The  Ambassador  and  the 
Sterling  make  up  part  of  the  salon  which  is  being  held 
at  the  new  Drake  Hotel  and  the  Winther  is  shown  at 
the  Sherman.  In  connection  with  the  salon,  six  of  the 
leading  body  manufacturers,  Fleetwood,  Rubay,  Graff, 
Smith-Springfield,  Kimball  and  Willoughby  are  exhibit- 
ing their  products  on  foreign  chassis  or  on  American 
chassis  of  the  higher  price  class. 

The  new  Ambassador  is  a  high-priced  product  in- 
corporating the  Weidely  twelve-cylinder  overhead  valve 
engine.  This  unit,  which  has  been  on  the  market  for 
some  time  and  which  was  formerly  used  by  an  Indianapo- 
lis car  manufacturer,  has  its  cylinders  cast  in  blocks 
of  three.  It  has  a  bore  and  stroke  of  2"'s  by  5  in.  and 
develops  82  b.hp.  at  2700  r.p.m.  The  unit  powerplant  con- 
struction is  used  with  a  Brown-Lipe  multiple-disk  clutch 
and  an  aluminum  gearset  of  the  same  make  fitted  with 
Timken  roller  bearings. 

The  axles  are  Timken,  the  rear  being  of  the  floating 
type.  The  drive  to  the  rear  axle  is  through  a  hollow 
ptopeller   shaft   and   two   Thermoid    universals.      Other 


February  3,  1921 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


203 


parts  include  a  split-nut  steering  gear,  8-in.  channel 
frame  with  four  cross  members  and  a  rear  cross  plate, 
and  chrome  vanadium  semi-elliptic  springs.  The  rear 
springs  are  581?  in.  long.  The  wheelbase  is  136  in.  The 
electrical  equipment  includes  Westinghouse  starting  and 
lighting  motors  and  the  new  Philbrin  ignition  system. 
The  car  is  fitted  with  32  by  4%-in.  tires  on  the  roadster 
and  four-passenger  cars  and  with  33  by  5-in.  tires  on  the 
closed  models. 

The  Winther  Six  is  manufactured  in  the  plant  which 
is  also  devoted  to  the  manufacture  of  Winther  trucks. 
This  car  is  being  put  out  by  the  Winther  Motor  Sales 
Corp.  and  is  also  an  assembled  job.  It  utilizes  the 
Herschell-Spillman  engine,  with  a  bore  and  stroke  of 
3%  by  5  in.  This  unit  is  credited  with  60  hp.  at  2200 
r.p.m.  It  is  a  block-cast  design  and  in  the  Winther  car 
is  utilized  in  unit  powerplant  form,  including  Warner 
clutch  and  gearset.  The  gear  ratios  in  the  box  are  1.64 
to  1  in  second,  3.24  to  1  in  low,  and  4.05  to  1  in  reverse. 
The  reduction  in  the  rear  axle  is  4  5/11  to  1. 

The  rear  axle  is  a  three-quarter  floating,  ball  and  roller 
bearing  type,  with  spiral  bevel  gears.     The  rear  wheels 


are  carried  on  ball  bearings  and  the  differential  on 
taper  rollers.  The  propeller  shaft  is  hollow  with  metal 
universals  at  each  end.  The  drive  is  Hotchkiss.  A  fea- 
ture of  the  universals  is  the  magazine  oiling  system 
which  operates  through  centrifugal  force,  necessitating 
a  filling  but  once  in  5000  miles,  according  to  the  claims 
of  the  manufacturers. 

Westinghouse  electrical  equipment  is  used  for  starting, 
lighting  and  ignition.  The  generator  is  mounted  on  the 
right  side  of  the  engine  and  the  drive  is  taken  through 
the  waterpump  shaft.  The  battery  is  a  Willard  of  127 
amp.-hr.  capacity.  The  battery  mounting,  which  is  un- 
der the  front  seat,  is  swung  from  the  chassis  and  is  in- 
dependent of  the  body.  Gasoline  feed  is  by  Stewart 
vacuum  system  to  a  Stromberg  carbureter.  The  car  is 
fitted  with  Velvet  recoil  snubbers  as  stock  equipment. 
Other  equipment  includes  a  motor-driven  tire  pump, 
cowl  ventilator,  Motometer  and  a  Klaxon  horn.  The  car 
is  being  put  out  with  a  touring  body  and  the  latter  is 
equipped  with  a  De  Luxe  winter  top  as  special  or  extra 
equipment  when  so  ordered.  The  wheelbase  is  120  in. 
and  regular  equipment  includes  33  by  4-in.  cord  tires. 


Detail  Refinements  Characterize  Sizaire  Berwick  Chassis 


By  M.  W.  Bourdon 


THE  Sizaire  Berwick  chassis  de- 
signed by  French  brains  and 
made  in  London  differs  but  little 
from  the  chassis  shown  at  Olympia 
in  1919.  The  plant  in  which  this  car 
is  built  is  one  of  the  most  up-to-date 
in  equipment  in  England  and  planned 
for  production  as  well  as  any  and 
better  than  most. 

The  latest  chassis  displays  the 
same  elaborate  attention  to  details 
which  characterized  previous  models. 
All  wiring  is  inclosed  in  metal  con- 
duits, and  even  hinged  insulated  con- 
nections for  the  spark  plugs  are  pro- 
vided. The  fittings  on  the  instru- 
ment board  have  translucent  dials 
with  an  electric  light  behind  them. 
The  cast  aluminum  dashboard  is  sur- 
mounted by  a  horizontal  vacuum  feed 
tank  of  1.8  gal.  capacity  and  other 
similar  refinements  are  provided. 

The  four-cylinder  3%  x  6  5  16  in. 
L  head  engine  now  has  a  pump  for 
water  circulation  driven  from  the 
camshaft  by  a  transverse  shaft  and 
located  at  the  center  of  the  crankcase 
on  the  right,  the  camshaft  being  on 
the  left.  The  clutch  is  of  the  disk 
type  and  the  amidships  gearset  with 
four  speeds  and  right-hand  control  is 
suspended  at  three  points  from 
brackets  attached  to  a  subframe. 
From  the  ribbed  drum  of  the  internal 
expanding  transmission  brake  the 
drive  passes  through  an  open 
tubular  propeller  shaft  with  ball-bearing  star  joints  at 
each  end  to  the  spiral  bevel  final  drive  with  a  ratio  of 
4  to  1.  A  feature  of  the  universal  joints  is  that  they 
are  automatically  lubricated,  one  from  the  gearset  and 
the  other  from  the  rear  axle  casing. 

The  back  axle  is  of  the  semi-floating  type  with  self- 


aligning  ball  bearings  on  the  ends  of  the  tapered  ex- 
tensions of  the  axle  center.  The  rear  semi-elliptic 
springs  take  torque  and  drive  and  are  arranged  imme- 
diately under  the  side  frame  members.  Internal  ex- 
panding brakes  are  used  on  the  rear  wheels,  which  are 
wire  spoked. 
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Three  Point  Chassis  Mounting  Feature 
of  New  Speed  Truck 

Transverse  front  spring  with  pivot  joint  connection  to  frame  renders 
truck  especially  suitable  for  farm  use  or  on  rough  roads.  Midwest 
engine  with  two-bearing  crankshaft  and  full  electrical  equipment  is 
rigidly  mounted  on  two  forward  points  but  has  flexible  connection  with 
frame  at  rear  supports.  Rigid  frame  designed  to  prevent  weaving  of  bodies. 


THE  outstanding  feature  of  the  ^d-1  ton  speed  truck 
of  the  Service  Motor  Truck  Co.  is  the  three  point 
mounting  of  the  chassis.  The  truck  is  evidently 
intended  for  farm  use  to  a  certain  extent.  In  such  service 
the  trucks  often  have  to  leave  the  highway,  they  must  be 
built  so  as  to  be  able  to  readily  accommodate  themselves 
to  very  uneven  ground  or  be  subjected  to  very  severe 
strain.  In  the  Service  truck  the  plan  of  arranging  the 
front  spring  transversely,  generally  followed  in  farm 
tractor  practice,  is  adopted.  There  is  a  pivot  joint  be- 
tween the  spring  and  the  frame  at  the 
middle,  and  the  axle  is  steadied  by  radius 
rods  attached  by  a  ball  joint  beneath  the 
transmission. 

Flexibility  is  not  confined  to  the  run- 
ning gear,  but  is  aimed  at  also  in  the 
support  of  the  unit  powerplant.  The  lat- 
ter comprises  a  Midwest  four-cylinder 
3%  x  5  in.  engine,  developing  40  hp.  at 
1800  r.p.m.,  a  Brown-Lipe  dry  plate  clutch 
and  transmission.  Power  is  transmitted 
through  a  metal  universal  joint,  a  tubular 
propeller  shaft,  and  a  fabric  universal 
joint  to  a  model  1000  Eaton  spiral  bevel 
gear  drive  axle. 

The  engine  is  one  of  the  new  products 
of  the  Midwest  Engine  Co.,  and  has  many 
of    the    same    features    of    construction 


their  larger  type  of  engine.  The  four  cylinders  are 
cast  in  a  block  and  are  integral  with  the  upper  half 
of  the  crankcase.  The  oil  pan  is  of  pressed  steel. 
The  removable  cylinder  head  permits  machining  of  the 
entire  combustion  chamber  and  enables  clean  coring 
of  the  water  passages.  Alloy  steel  valves,  1  17/32  in.  at 
the  throat,  are  used.  The  valve  lift  is  11/32  in.  The 
rocker-arm  construction  is  identical  with  that  of  the 
larger  type  Midwest  engine.  The  push  rods  are  sur- 
rounded by  breather  tubes,  which  insures  oil  vapor  lubrica- 


employed 


U,,/,:,    i    :<_.    i   B  in    truck  engine  with  full  electric 
equipment 


Service  %-l  tcni  speed  truck 

tion  of  the  rocker-arms.     A  tappet  platform  is  bolted  to 
the  upper  haif  of  the  crankcase. 

Cast  iron  pistons  4'2  in.  long  are  used.  They  are  pro- 
vided with  grooves  to  accommodate  three  rings  above  the 
piston  bosses.  The  piston  pin  bearing,  which  is  1%  in. 
wide  and  15  16  in.  long,  is  located  in  the  piston.  Con- 
necting rods  are  of  the  usual  I  section,  lOH  in.  long,  and 
are  made  of  S.A.E.  No.  1040  steel.  These  rods  are  belled 
out  at  the  crankshaft  end  and  the  flange  is  carried  to  the 
center  of  the  bearing.  This  construction  is  employed  to 
keep  the  bearing  round  and  prevent  distortion  when  the 
cap  is  drawn  up  tight.  Connecting  rod  bearings  meas- 
ure 2%  x  2%  in.  and  the  bearing  cap  is  held  on  by  two 
*2  in.  nickel  steel  bolts. 

This  model  differs  from  the  lai-ger  Midwest  engines  in 
that  it  has  a  two-bearing,  counter-balanced  crankshaft. 
Counter-weights  are  bolted  to  the  shaft  with  nickel  steel 
bolts,  riveted  over,  and  dowelled  bushings  where  the  coun- 
ter-weights come  in  contact  with  the  shaft.  The  front 
crankshaft  bearing  is  2'2  by  2a4  in.  and  the  rear  crank- 
shaft bearing,  2'2x35  1G  in. 

The  same  force  feed  system  of  lubrication  is  employed 
on  this  model  as  on  the  larger  type.  The  geared  oil  pump 
is  of  the  self-priming  type  and  has  a  capacity  of  1  7  10 
gal.  per  min.  at  1000  r.p.m.     Oil  is  drawn  from  the  lower 
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Front  elevation  of  chassis 

pan,  which  has  a  capacity  of  2*4  gal.  A  plunger  con- 
trolled by  the  vacuum  of  the  manifold  regulates  the  oil 
flow  in  relation  to  the  actual  load  on  the  engine.  This 
allows  ample  lubrication  for  full  load  and  prevents  ex- 
cess oiling  at  light  or  medium  loads. 

Cooling  is  effected  by  a  radiator  with  a  continuous 
fin  and  tube  type  core.  The  pressed  steel  radiator  shell  is 
mounted  on  leather  pads  to  absorb  vibration.  Water  is 
circulated  by  a  pump  having  a  capacity  of  18  gal.  per  min. 
at  1000  r.p.m.  and  the  air  is  drawn  through  the  radiator 
by  an  18  in.  fan,  driven  by  a  2  in.  flat  belt.  The  Remy 
system  of  battery  ignition  is  employed,  together  with  a 
Remy  generator  and  starting  motor  and  an  Exide  truck 
battery.  A  Stromberg  carbureter  with  hot  air  stove  at- 
tachment and  choker  controlled  from  the  instrument  board 
is  used.  Gasoline  is  carried  in  a  12  gal.  tank  in  the  cowl. 
Power  is  transmitted  through  a  single  drive  plate  clutch 
and  a  Brown-Lipe  Model  30  transmission.  The  clutch 
housing  is  of  cast  iron.  The  method  of  adjusting  this 
clutch  is  somewhat  different  from  that  employed  on  other 
Brown-Lipe  clutches.  A  nut  of  malleable  iron,  which 
moves  mild  steel  plugs  in  and  out,  is  provided.  These 
plugs  change  the  relative  position  of  the  toggle  levers, 
which  are  hardened  forgings,  and  they,  in  turn,  regulate 
the  pressure  on  the  pressure  plate.  The  pressure  plate  is 
cast  iron  and  the  driven  disks  are  pressed  steel,  ground  on 
both  sides.  The  clutch  facings  are  of  moulded  Raybestos, 
10  x  l/s  in.  The  clutch  shaft  is  of  low  carbon,  3%  per 
cent  nickel  steel,  and  of  1%  in.  diameter.  Whereas  radial 
and  thrust  bearings  are  used  in  most  Brown-Lipe  clutches, 
this  clutch  is  provided  with  a  straight  thrust  bearing. 
The  transmission  is  provided  with  speedometer  drive  at 
the  rear. 

A  2'L.  in.  tubular  propeller  shaft  is  used,  with  a  Mer- 
chant &  Evans  universal  joint  at  the  front  and  a  No.  2206 
Goodrich  fabric  joint  at  the  rear.  The  latter  provides  a 
cushioning  member  between  axle  and  transmission. 

The  front  axle  is  of  the  reverse  Elliott  type,  drop  forged 
of  alloy  steel,  heat  treated.  This  axle  is  specially  designed 
to  accommodate  the  front  cross  spring.  The  axle  center 
is  2'v  in.  deep,  l~'s  in.  wide  and  has  a  %  in.  web.  The 
front  spindles  are  1 '  -  in.  in  diameter  and  are  fitted  with 
taper  roller  bearings.  The  rear  axle  is  designed  for  the 
Hotchkiss  drive  but  can  be  equipped  with  radius  rods  if 
desired.    Optional  gear  ratios  are  ">' ..  5%  and  (i  1   7:1. 

Cam  actuated  internal  brakes  act  upon  brake  drums 
r>  • ,    in.   in  diameter.     The  width  of  the  brake   shoes    is 


Elevation  of  forward  part  of  chassis,  showing  trunnion 
support  of  frame  and  location  of  radius  rods 

134  in.  Both  brakes  are  placed  inside  the  frame  to 
avoid  interference  with  skid  chains.  The  lug  at  the  rear 
of  the  brake  bands  is  provided  with  a  slot  which  permits 
the  brake  band  to  center  itself  when  the  brakes  are  ap- 
plied.   This  results  in  more  even  wear  on  the  band. 

The  steering  gear  is  of  the  worm  and  sector  type  and  is 
of  Service  design  and  manufacture.  A  small  metal  stamp- 
ing covers  the  joint  between  knuckle  pin  and  steering  head 
and  aids  in  excluding  dirt.  Left  hand  drive  and  center 
control  are  provided,  the  gear  shift  and  emergency  brake 
levers  being  mounted  on  the  transmission.  The  spark  and 
throttle  are  controlled  by  levers  under  the  steering  wheel 
and  the  throttle  is  also  under  the  control  of  a  foot  accel- 
erator. The  pedal  of  the  accelerator  is  so  designed  as  to 
eliminate  continual  opening  and  closing  of  the  throttle 
when  the  car  is  being  driven  over  rough  roads. 


Flexible  rear  engine  support 

The  frame  is  made  of  pressed  steel,  the  channel  section 
being  5%  x  3  x  '  *  in.  between  dash  and  rear  spring  front 
hanger,  tapering  to  3%  x  2  in.  at  the  rear  end  and  37s  x 
2  in.  at  the  front  end.  The  length  of  the  frame  back  of  the 
driver's  seat  is  101.5  in.,  the  width  B0%  in.  at  the  front 
and  :!7  .''»   16  in.  at  the  rear. 

The  front  cross  spring  is  38  in.  long,  2'L.  in.  wide  and 
has  nine  leaves  of  a  total  thickness  of  2  21  32  in.  The 
spring  eyes  are  bronze  bushed  for  IS  in.  shackle  bolts. 
This  spring  is  shackled  at  both  ends  of  the  front  axle  and 
is  trunnioned  at  the  center.     The  shackle  bolt,   which   is 


206 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


February  3,  1921 


drawn  from  low  carbon  steel,  is  screwed  to  a  die  cast  oil 
cap  with  the  cover  held  in  place  by  a  spring.  Two  pieces 
of  felt  about  %  in.  in  diameter  transfer  the  oil  from  the 
reservoir  to  the  bearing  surfaces. 

The  use  of  the  front  cross  spring  makes  it  necessary  to 
provide  radius  rods.    One  end  of  the  radius  rod  has  a  ball 


Section  of  shackle  bolts  and  oil  reservoir 

joint  at  the  bottom  of  the  transmission,  the  socket  of  the 
ball  joint  being  held  in  place  by  four  bolts.  The  front  end  of 
the  radius  rods  has  a  taper  fit  in  the  front  axle.  The  use  of 
this  type  of  front  spring  suspension  makes  necessary  the 
use  of  four-point  suspension  for  the  engine,  but  permits 
the  use  of  a  very  rigid  frame,  which  is  particularly  desir- 


able. Four-point  suspension  always  gives  rise  to  the  ques- 
tion of  how  the  engine  can  be  bolted  down  tight.  The  two 
bolts  holding  the  rear  legs  of  this  engine  are  bolted  down 
against  the  tension  of  heavy  coil  springs,  which  allow  a 
certain  amount  of  flexibility  and  insure  keeping  the  legs 
tight  at  all  times.  It  is  said  that  considerable  trouble 
( with  bodies  in  particular)  has  been  caused  by  the  use  of 
a  flexible  type  of  frame,  and  this  type  of  suspension,  which 
permits  the  use  of  rigid  frame  construction,  is  intended  to 
obviate  this  trouble.  The  rear  springs  are  of  the  conven- 
tional type,  semi-elliptic,  50x2*2  in. 

This  truck  is  regularly  equipped  with  34  x  4Vi  in.  pneu- 
matic tires  in  front  and  35  x  5  in.  in  the  rear.  The  stand- 
ard gear  ratio  is  5^g  to  1  and  permits  of  a  speed  as  high  as 
40  m.p.h.  The  truck  chassis,  provided  with  a  cushion  but 
no  seat,  is  to  sell  for  $1,840,  f.o.b.  at  factory.  Two  stand- 
ard bodies,  one  open  and  one  closed,  can  be  purchased,  the 
weights  being  about  600  lb.  for  the  open  body  and  700  lb. 
for  the  closed. 


Winch  Attachment  for  Tractors 


THE  range  of  utility  of  the  5  ton  and.  10  ton  caterpillar 
tractor  manufactured  by  the  Holt  Manufacturing  Co. 
has  been  increased  by  providing  for  use  on  the  tractors  a 
winch  attachment  as  shown  in  the  accompanying  cut. 

Caterpillar  type  tractors  are  extensively  used  in  the 
logging  industry  as  well  as  in  the  oil  fields.  The  winch 
attachment  facilitates  skidding  logs  out  of  relatively  in- 
accessible places,  and  is  useful  in  pulling  and  running  back 
tubing  and  rods  used  in  oil  wells. 

The  Holt  winch  is  operated  independently  of  the  driving 
mechanism  of  the  tractor.  The  drive  is  from  the  rear  of 
the  transmission-case  by  propeller-shaft  and  gear-train  to 
internal  gear  planetary  and  final  bevel  gears.  A  clutch  of 
ample  size  to  permit  slipping  indefinitely  is  provided.  The 
standard  pulling  speed  of  the  5  ton  winch  is  108  and  252 
ft.  per  min.  on  low  and  high  gear  respectively,  and  the 
corresponding  pulls  are  10,400  and  4450  lbs.  Maximum 
reverse  speed  is  583  ft.  on  low  and  1360  ft.  on  high  gear. 
Other  speeds  are  obtained  by  slipping  the  clutch.  Two 
other  sets  of  gear  ratios  are  provided  at  option. 

The  winding  drum  is  8  in.  diameter  and  13  in.  between 
flanges,  and  has  a  capacity  of  1300  ft.  of  V2  in.,  850  ft.  of 
%  in.,  or  590  ft.  of  %  in.  cable. 

All  shafts  and  gears  are  nickel  or  carbon  steel,  the  gears 


Winch   attachment  applied    to  Holt   tractor 

being   case   hardened.     Ball   or   roller  bearings   are   used 
throughout  and  the  gears  and  moving  parts  are  enclosed. 


An  air  filter  for  tracks  and  tractors 


A  Self-Cleaning  Air  Filter 

AN  air  cleaner  ir/  which  felt  is  used  as  a  filtering 
medium  has  recently  been  placed  on  the  market  by 
the  Staynew  Filter  Co.  As  will  be  seen  from  the  accom- 
panying cut  the  device  consists  of  a  cylindrical,  perforated 
shell,  into  which  is  fitted  an  elongated  spider  formed  of 
wire  screen  and  covered  with  felt.  The  central  portion  of 
the  spider  communicates  with  a  central  tube,  through 
which  the  clean  air  entering  the  carbureter  flows.  The 
felt-covered  surface  spider  is  said  to  have  an  area  of  over 
500  sq.  in.  The  area  of  the  inlet  holes  being  large,  the  en- 
tering velocity  of  the  air  is  low  and  consequently  the  larger 
particles  of  dust  are  allowed  to  settle  out  before  the  air 
passes  through  the  felt.  It  is  claimed  that  the  air  enter- 
ing the  cleaner  does  not  strike  directly  upon  the  filtering 
material  and  that  the  dust  which  collects  on  the  surface  of 
the  felt  is  shaken  off  by  the  vibration  of  the  vehicle  on 
which  the  cleaner  is  used.  The  dust  shaken  loose  drops 
out  of  the  shell  through  holes  in  the  base. 
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Instrument  for  Measuring-  Engine 
Clearance  Volumes 

Makes  use  of  principle  which  provides  that  a  simultaneous  decrease  of 
known  amount  in  two  volumes  will  produce  the  same  pressure  change 
only  when  both  volumes  are  equal  and  the  leakage  is  the  same. 

By  S.  W.  Sparrow* 


A  FEW  years  ago,  when  the  gasoline  engine  with  ver- 
tical cylinders  was  the  well-nigh  universal  type,  a 
description  of  apparatus  to  measure  clearance  vol- 
ume would  have  aroused  little  interest.  In  the  highest  part 
of  such  cylinders  there  was  usually  located  either  a  valve 
or  a  spark  plug  through  the  opening  for  which  liquid  could 
be  poured.  The  volume  of  liquid  required  to  fill  completely 
the  combustion  space  with  the  piston  at  the  upper  dead 
center  served  as  the  clearance  measurement.  To  be  sure, 
it  was  a  rather  messy  procedure  requiring  considerable 
time  to  remove  the  liquid  when  check  readings  were  de- 
sired, but  otherwise  was  fairly  satisfactory.  With  the 
advent  of  the  V-type  engine,  the  problem  ceased  to  be 
simple.  Frequently  it  was  almost  impossible  to  make  this 
measurement  with  the  en- 
gine mounted  for  test,  as  all 
openings  were  then  below 
the  highest  point  in  the 
cylinder. 

In  the  summer  of  1919, 
Major  Norman  of  the  Eng- 
lish Royal  Aircraft  Estab- 
lishment at  Farnborough 
suggested  making  this 
measurement  by  a  process 
which  consisted  essentially 
of  simultaneously  changing 
both  a  known  and  an  un- 
known volume  of  gas  by  a 
known  amount  and  then  cal- 
culating the  magnitude  of 
the  unknown  from  the  re- 
sulting difference  in  pres- 
sure between  the  two.  To 
Dr.  Dickinson,  who  was  in 
Europe  studying  aviation 
development,  the  idea  made  instant  appeal,  and  on  his 
return  to  the  Bureau  of  Standards  he  started  the  con- 
struction of  an  instrument  based  on  this  principle. 

The  principle  of  the  apparatus  is  shown  in  Fig.  1.  If 
the  volumes  a  and  b  are  both  decreased  the  same  amount 
by  the  movement  of  the  pistons,  there  will  be  a  pressure 
increase  in  each  cylinder,  the  greater  increase  occurring 
in  the  smaller  volume.  The  pressure  difference  will  be 
indicated  by  the  difference  in  liquid  level  in  the  U  tube 
connecting  the  two  cylinders.  In  practice,  volume  a,  the 
clearance  volume,  is  always  unknown,  while  in  the  other, 
volume  6,  can  be  altered  by  moving  piston  c  in  or  out  of 
the  measuring  cylinder  and  its  magnitude  read  from  the 
scale  on  the  piston  stem.    This  calibrated  volume  is  changed 

*  Automotive  Power  Plants  Section,  Bureau  of  Standards. 
Condensed  from  N.  A.  C.  A.  Technical  Note  No.  27. 


Fig.   1 — Diagram  illus- 
trating principle  of  ap- 
paratus 


until  the  movement  of  the  two  companion  pistons  produces 
the  same  pressure  increase  in  both  cylinders  as  indicated 
by  the  liquid  in  the  U  tube  remaining  level.  Both  volumes 
are  then  equal.  The  above  statements  hold  true  only  if 
both  cylinders  are  airtight  or  if  both  leak  at  the  same  rate. 
Since  the  engine  cylinder  is  never  strictly  tight,  an  ad- 
justable opening  is  provided  to  permit  an  equal  rate  of 
leakage  from  the  comparison  cylinder.  For  clearness,  the 
simultaneous  volume  changes  are  described  as  taking  place 
in  the  clearance  and  measuring  volumes,  whereas  actually 
there  are  auxiliary  volumes  d,  and  d2,  connected  with  these 
in  which  the  actual  change  is  made,  so  that  it  is  (clearance 
volume  -f-  auxiliary  volume  a\)  and  (measuring  volume 
-+-  auxiliary  volume  d,)  that  are  changed.  The  addition  of 
these  auxiliary  volumes  sim- 
plifies the  apparatus  for  mak- 
ing the  volume  changes,  and 
inasmuch  as  both  are  equal, 
does  not  alter  the  relations 
described  above. 

The  actual  instrument  is 
shown  in  diagram  in  Fig.  2, 
in  section  in  Fig.  3,  and  in 
the  photograph,  Fig.  4.  For 
producing  the  changes  in  vol- 
umes, the  pistons,  shown  in 
the  diagram,  have  been  re- 
placed by  the  cylindrical 
copper  bellows,  A.  Changes 
in  the  comparison  volume  are 
produced  by  turning  hand 
wheel  C,  the  motion  being 
transmitted  to  the  piston  B 
through  a  gear  and  rack.  A 
vernier  and  graduated  scale 
on  the  piston  stem  permit  the 
direct  reading  of  volumes  up  to  48  cubic  inches  in  steps  of 
one-tenth  of  a  cubic  inch.  Should  it  ever  be  necessary  to 
measure  larger  volumes,  an  auxiliary  cylinder  can  be  con- 
nected to  Tee  D,  now  closed  by  a  pipe  plug.  The  measure- 
ment would  then  be  made  as  before,  except  that  to  the 
reading  on  the  piston  stem  should  be  added  the  volume  of 
the  auxiliary  cylinder.  Tank  E  is  a  check  volume  of  7  cu. 
in.,  used  only  for  calibration  purposes.  When  the  tubing 
is  renewed,  fitting  F  is  screwed  into  the  tank,  screw  G 
loosened,  and  vernier  H  adjusted  to  read  exactly  7. 

Measuring  clearance  volumes  consists  of  three  distinct 
steps : 

1.  Measuring    the    rate    of    leakage    from    the    engine 
cylinder. 

2.  Making  the  rate  of  leakage  from  the  comparison  vol- 
ume equal  to  that  from  the  engine  cylinder. 


Fig.  2 — Diagram  of  ac- 
tual   instrument    illus- 
trated   in     the     photo- 
graph 
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Fig    .'! — Sectional  view  of  instrument,  showing  de- 
tails of  construction 

3.  Equalizing  the  comparison  volume  with  the  clearance 
volume. 

In  measuring  the  rate  of  leakage  from  the  engine  cylin- 
der, after  having  latched  cover  plate  N,  needle  valve  ,7  is 
opened,  leaving  the  right  side  of  the  U  tube  open  to  the 
atmosphere.  Lever  K  is  then  pulled  back  until  a  consider- 
able pressure  difference  is  produced.  The  leakage  rate  is 
estimated  by  noting  the  approximate  time  required  for  the 
pressure  to  decrease  a  definite  amount.  Valve  L  is  next 
opened  and  J  closed,  one  side  of  the  U  tube  now  being  open 
to  the  atmosphere  and  the.  other  connected  to  the  compari- 
son volume.  Valve  M  is  then  adjusted  until  the  leakage 
rate  is  approximately  the  same  as  that  from  the  engine 
cylinder. 

In  equalizing  the  volumes,  valves  J  and  L  are  both  closed, 
the  left  leg  of  the  U  tube  then  being  connected  to  the 
engine  cylinder  and  the  right  leg  to  the  measuring  cylin- 
der. When  changing  the  volumes  by  means  of  lever  K,  it 
is  most  convenient  to  watch  but  one  leg  of  the  tube.  If 
the  left  leg  be  the  one  chosen  and  the  initial  movement  of 
the  liquid  is  downward,  it  indicates  the  pressure  in  the 
engine  cylinder  to  be  the  greater  and  its  volume  to  be  the 
smaller.  '  After  relieving  the  pressure  on  both  sides  In- 
raising  cover  plate  N,  the  volume  in  the  measuring  cylinder 
should  be  decreased.  The  cover  plate  is  again  lowered  and 
secured  tightly  with  latch  0  and  the  process  repeated. 
The  correct  volume  is  that  with  which  there  is  no  change 
in  liquid  level  noted  at  the  first  application  of  the  pressure. 

It  will  frequently  be  found  that  with  the  volumes  well 
equalized,  after  the  pressure  has  been  maintained  for  a 
second  or  two,  the  deflection  of  the  liquid  in  the  U  tube 
will  increase,  showing  that  the  leakage  rates  have  not  been 
perfectly  balanced.  A  few  trials  will  readily  convince  the 
operator  that  it  is  the  initial  movement  that  should  he 
considered  in  adjusting  the  comparison  volume,  and  that 
extreme  care  in  balancing  leakage  is  unnecessary.  The  ex- 
planation  will  be  evident  from  a  consideration  of  the  effect 
of  a  difference  as  large  as  10  per  cent  in  the  leakage  rate 


from  the  two  volumes!  For  this  purpose,  let  the  rate  be 
assumed  as  0.03  cu.  in.  per  second,  a  rather  high  value 
for  the  small  pressure  increase  produced  with  this  instru- 
ment. With  the  above  assumption,  a  measurement  taken 
at  the  end  of  one  second  will  be  in  error  by  the  difference 
in  the  amounts  that  have  leaked  from  the  two  volumes, 
namely,  0.03—0.9  (0.03)  =  0.003  cu.  in.  The  sensitivity 
of  the  instrument,  however,  is  about  1  per  cent,  a  differ- 
ence between  the  comparison  volume  and  the  measured 
volume  of  this  amount  being  required  to  produce  a  read- 
able deflection  on  the  manometer.  The  0.003  cu.  in.  error 
will  therefore  be  too  small  to  be  noticed  in  measuring 
volumes  of  the  magnitude  of  engine  clearance  spaces.  The 
initial  manometer  deflection  observed  can  therefore  be  at- 
tributed entirely  to  the  difference  in  the  magnitude  of  the 
two  volumes. 

In  using  this  apparatus,  care  must  be  taken  to  prevent 
temperature  changes  in  either  volume,  as  a  change  of  3 
deg.  C.  will  change  the  deflection  a  noticeable  amount,  and 
hence  vitiate  the  result.  Obviously,  such  measurements 
should  never  be  attempted  immediately  after  operating  ths 
engine,  before  it  has  cooled  to  normal  temperature. 

To  attempt  precise  measurements  of  a  clearance  volume 
without  first  carefully  setting  the  piston  at  dead  center 
would  be  utter  folly.  Markings  on  flywheel  or  propeller 
hub  make  this  a  matter  of  comparative  ease  in  the  ma- 
jority  of  cases.  In  the  absence  of  such  markings,  the  clear- 
ance measuring  apparatus  may  be  connected  as  was  done 
for  measuring  leakage  with  valve  /  open  and  L  closed. 
This  merely  enables  the  U  tube  on  the  instrument  to  be 
used  to  measure  the  difference  between  the  pressure  in  the 
cylinder  and  the  atmosphere.  Moving  the  piston  toward 
upper  dead  center  produces  pressure;  moving  it  away, 
suction.  In  the  Liberty  "12"  one  degree  motion  of  the 
crank  from*  dead  center  can  be  detected  with  this  instru- 
ment. 


THE  engineer  of  a  large  automotive  engine  manufac- 
turer states  that  his  company  is  concentrating  all  its 
efforts  in  fuel  study  on  improving  vaporization  by  apply- 
ing the  hot-spot  principle,  believing  it  to  be  the  most 
logical  method  adaptable  to  present-day  types  of  engines. 


Fin.   ^-Instrument   developed   by   the   Bureau    of 
dards   foi    measw  ■ 
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Two  Recent  French  Pursuit  and 
Racing  Planes 

Borel  machines  are  both  biplanes  and  use  300  hp.  Hispano-Suiza  en- 
gines. The  pursuit  machine  has  good  streamline  nose,  clear  vision, 
and  carries  radiators  under  fuselage.  Fuel  tanks  can  be  instantly  re- 
leased in  case  of  fire.     Racing  plane  first  seen  in  Gordon-Bennett  trials. 

By  John  Jay  Ide 


THE  Societe  Anonyme  des  Aeroplanes  Borel  has  re- 
cently produced  a  pursuit  type  airplane  which 
can  be  used  either  as  a  one  or  a  two-seater.  It  is 
noteworthy  for  the  good  streamline  form  of  the  nose,  a 
relatively  short  fuselage,  a  stabilizer  adjustable  on  the 
ground,  long  narrow  ailerons  on  the  lower  wing  only 
and  wings  staggered  forward. 

There  are  two  bays  in  the  biplane  wing  structure 
cross-braced  by  streamline  wire.  The  lower  plane  has 
no  dihedral  but  the  upper  plane  has  a  dihedral  of  2  deg. 
The  angle  of  incidence  of  both  planes  is  2°  30'.  The 
forward  stagger  is  15  in.  The  leading  edges  of  the 
wings  are  covered  with  three-ply  and  the  trailing  edges 
are  composed  of  steel  wires.  Both  interplane  struts  and 
wing  spars  are  of  spruce.  The  factor  of  safety  of  thc> 
cellule  is  7  for  normal  loading  and  3.5  for  top  loading. 

The  balanced  ailerons  are  operated  by  duralumin 
tubes,  the  control  wires  of  which  are  doubled.  The  com- 
fort of  the  pilot  was  considered  in  making  adjustable 
not  only  the  height  of  the  seat  but  also  the  position  of 
the  rudder  bar  with  reference  to  the  seat.  A  stream  of 
hot  water  taken  from  the  carbureter  heater  runs 
through  the  rudder  bar. 

The  upper  plane  is  at  the  height  of  the  pilot's  eyes  and 
the  straight  line  from  the  pilot's  eyes  to  the  leading 
edge  of  the  lower  plane  is  at  an  angle  of  18  deg.  with  the 
vertical.  The  vision  straight  forward  is  excellent  due 
to  the  absence  of  a  nose  radiator.  Cut  out  portions  of 
the  lower  wing  permit  the  pilot  to  see  vertically  down- 
ward. Cooling  is  by  two  Lamblin  radiators  placed  under 
the  fuselage.  The  latter  is  designed  for  a  factor  of 
safety  of  5.5.     The  longerons  are  of  ash  and  spruce  coTi- 


Borel  pursuit  airplane  (300-&p.  Hispano-Sui  >•  engi 
ingle  o»   two  teat&i 


;:ected    by   spruce   struts   and   cross   braced   with   piano 
wire. 

The  landing  gear  struts  are  of  reinforced  streamline 
tubing;  the  axles  are  also  streamlined.  A  pivoted  ash 
skid  is  attached  to  the  stern  of  the  fuselage. 

The  300  hp.  Hispano-Suiza  engine  rests  on  walnut 
bearers  with  leather  between  the  bearers  and  the  engine. 
The  two  bearers  are  held  in  place  by  metal  braces. 
There  are  large  inspection  doors  for  the  carbureter, 
'magnetos,  Odier  self-starter  and  plugs. 

The  two  tanks  which  can  be  released  instantly  in  case 
of  fire  hold  sufficient  fuel  for  2X2  hr.  flight  at  full  speed 
at  ground  level.  There  is  a  gravity  tank  in  the  upper 
wing. 

The  radiators  installed  under  the  fuselage  are  quick- 
ly demountable.  A  filter  is  placed  in  the  water  circu- 
lation system.  The  gravity  water  tank  is  in  the  leading 
edge  of  the  cabane  joining  the  fuselage  and  the  upper 
wing. 

There  are  two  Vickers  machine  guns  with  1600  car- 
tridges firing  forward  and  two  Lewis  guns  aft,  mounted 
on  a  ring.  The  installation  of  a  gun  firing  downward 
has  been  provided  for,  it  being  necessary  merely  to  re- 
move a  three-ply  cover.  When  the  aeroplane  is  used  as  a 
single  seater  the  ring  mount  is  turned  and  clamped  so 
that  the  two  Lewis  guns  fire  over  the  upper  plane  and 
propeller  parallel  to  the  longitudinal  axis  of  the  ma- 
chine. 

Provision  has  been  made  for  two  cameras  behind  the 
pilot's  seat.  Parachutes  are  placed  in  a  case  behind  the 
gunner. 

The    service    ceiling    is    25.900    ft.    and    the    absolute 
ceiling  27,100  ft. 

The  new  Borel  racing  airplane  made  its 
first  appearance  at  the  French  elimination 
races  for  the  Gordon  Bennett  Cup  last  Sep- 
tember. Although  possessed  of  very  great 
speed  it  did  not  qualify  as  it  was  overturned 
and  somewhat  damaged  in  making  a  land- 
ing. 

The  biplane  cellule  is  noteworthy  for  the 
small  chord  (36  in.)  of  the  planes.  The  sup- 
porting area  is  increased  by  a  small  plane 
covering  the  axle  of  the  landing  gear.  The 
single  strut  on  each  side  of  the  fuselage  is 
forked. 

Streamline  wiring  is  used,  the  a 
men1     a1  the  lower  ends  of  the  wires  being 
hidden  in  the  wing. 

There  are  ailerons  on  the  upper   wing 
only.     Their  area  is  very  great  relative  to 
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the  area  of  the  wing.  The  fin  is  of  very 
small  size  but  the  rudder  is  quite  large 
(16  x  32  in.). 

The  wing  area  is  140  sq.  ft.  and  the  total 
weight  1936  lbs.  The  load  per  sq.  ft.  is  13.8 
lbs.  and  per  hp.  6.4  lbs. 

A  300-hp.  Hispano-Suiza  engine  is  used 
cooled  by  two  Lamblin  radiators. 

The  general  specifications  of  the  Borel 
pursuit  machine  are  as  follows: 

Span    37.4  ft. 

Length 23.3  ft. 

Height    8.7  ft. 

Chord 5.2  ft. 

Wing  area 355  sq.  ft. 

Area  of  elevator 16.5  sq.  ft. 

Area  of  stabilizer 18.8  sq.  ft. 

Area  of  rudder 9.7  sq.  ft. 

Area  of  fin 5.4  sq.  ft. 

Weight,  empty 1798  lbs. 

Useful  load  (2  seater) 1095  lbs. 

Total  weight 2893  lbs. 

Load  per  sq.  f  t 8.1  lbs. 

Load  per  hp 9.6  lbs. 

Engine 300  hp.  Hispano-Suiza 

The  official  performances  as  a  two-seater  are: 


Borel  racing  airplane    (300-/ip.  Hispano-Suiza  engine)    used  in  Gordon 
Bennett  cup  elimination  race 


Feet 

3,280 

6,560 

9,840 

13,220 13  min.  49  sec. 

16,440 19  min.  31  sec. 

19,680 26  min.  53  sec. 

21,320 33  min.  33  sec. 


Time  of  Climb 
2  min.  47  sec. 
6  min.  0  sec. 
9  min.  34  sec. 


Speed  (m.p.h.) 

143.6 

139.8 

134.9 

128.6 

120.6  , 

115.6 


The  De  Pischoff  "Avionette" 


By  John  Jay  Ide 


THE  De  Pischoff  "Avionette"  is  the  smallest  serious 
flying  machine  in  France,  if  not  in  the  world.  To 
prove  that  it  is  not  a  mere  toy  one  has  only  to  point  to 
its  performances  at  the  recent  Buc  Aviation  Meet,  where 
among  other  achievements  it  climbed  to  a  height  of  over 
2500  ft. 

The  "Avionette"  is  a  biplane  with  tail  booms  and  wing 
structure  entirely  of  metal.  The  axle  of  the  landing  gear 
is  mounted  on  the  front  spar  of  the  lower  wing,  which  is 
only  8  in.  from  the  ground.  The  interplane  struts  are  of 
the  I  type  and  the  fuselage  is  replaced  by  a  couple  of 
booms  carrying  the  customary  tail  surfaces.  The  ailerons 
are  on  the  upper  wing  only. 

The  engine  is  a  16-hp.  two-cylinder  horizontally  opposed 
Clerget-Blin.  Immediately  behind  it  sits  the  pilot,  of 
whose  anatomy  it  must  be  admitted  a  considerable  portion 
is  exposed. 

By  folding  the  wings  and  hinging  the  tail  the  dimen- 
sions of  the  machine  can  be  considerably  reduced  for  stor- 
age purposes. 

The  characteristics  of  the  "Avionette"  are: 


Span   17  ft. 

Length    11.5  ft. 

Height    4.2  ft. 

Wheel  track  2.6  ft. 

Wing  area 81  sq.  ft. 

Weight,  empty   225  lb. 

Useful  load  176  lb. 

Total  weight    401  lb. 

Speed   59  m.p.h. 

Duration   2  hr. 

Getting-off  run   130-160  ft. 

Landing  run   65-80  ft. 

Factor  of  safety 5 


The  De  Pischoff  Avionette 


To  Assemble  American  Parts  in  Spain 

A  COMPANY  called  the  Sociedad  Espanola  de  Auto- 
mo  viles  Landa  has  been  organized  in  Madrid,  and 
has  put  on  the  market  a  four-cylinder  car,  which  is  con- 
sidered to  embody  all  the  features  necessary  to  capture 
the  Spanish  market.  Spain  does  not  at  present  possess  the 
elements  indispensable  for  the  practical  construction  of 
cars  in  all  stages,  and  the  Landa  company  does  not  actually 
manufacture  the  constituent  parts  of  its  cars  in  Spain,  but 
has  devoted  its  whole  energy  and  capital  to  the  organiza- 
tion of  a  model  finishing  and  assembling  establishment. 
The  Landa  chassis  are  built  in  Spain  with  American 
material,  but  they  are  claimed  to  unite  all  the  good 
qualities  of  the  most  modern  type  of  car.  The  motor  has 
3%  x  5-in.  cylinders.  It  is  said  only  to  consume  12  litres 
of  fuel  per  100  kiloms.  (5.08  gal.  per  100  miles),  and  to 
give  the  car  a  speed  approaching  100  kiloms.  per  hour. 
The  cars  are  fitted  with  the  Zenith  carbureters  and  the 
Westinghouse  electrical  equipment.  A  number  of  chassis 
are  now  being  built  by  the  company,  while  the  materials 
for  200  more  are  on  the  way,  and  it  is  hoped  ultimately 
to  turn  out  1000  cars  yearly. 
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Researches  on  Alcohol  as  a  Fuel  for 
Internal  Combustion  Engines 

The  object  of  investigator  was  to  secure  basic  data  on  the  vapor  pres- 
sure, ignition  temperature,  movement  of  flame  through  explosive  mix- 
tures and  the  detonation  of  the  vapor  of  alcohol,  gasoline,  benzol  and 
various  mixtures  of  two  of  these  fuels.  The  results  are  worthy  of  careful 
study  by  those  interested  in  combustion  and  related  phenomena. 

By   Harold  B.   Dixon* 


THE  object  of  these  researches  was  to  obtain  data  for 
comparing  alcohol  with  gasoline  and  other  hydro- 
carbons as  a  fuel  for  motor  and  other  small  engines, 
and  to  determine  how  far  the  properties  of  alcohol  are 
modified  by  admixture  with  other  volatile  liquids.  I  un- 
dertook to  make  experiments  on  the  burning  of  alcohol  and 
other  vapors  on  the  same  lines  that  had  been  followed  with 
permanent  gases — especially  on  the  ignition  of  the  mix- 
tures and  on  the  movements  of  the  flame  in  explosions. 
The  work  is  by  no  means  finished,  and  I  propose  to  con- 
tinue and  present  a  more  complete  report  later  on. 

One  further  word  of  introduction  must  be  said.  It  has 
been  argued — and  probably  most  people  agree  with  the 
reasons  urged — (1)  that  if  the  increasing  use  of  motor 
engines  is  to  be  maintained,  some  fuel  must  be  found  to 
reinforce  the  world's  supply  of  gasoline;  and  (2)  that  of 
the  possible  fuels  "in  sight"  which  have  the  desired 
physical  properties,  ethyl  alcohol  alone  seems  capable  of 
being  produced  in  quantity  sufficient  to  meet  the  demands 
of  the  future.  In  assenting  to  these  conclusions,  there  is 
no  question  of  sounding  any  alarmist  note  against  the 
use  and  efficiency  of  gasoline,  which  the  world  will  con- 
tinue to  demand  in  increasing  quantities.  We  are  merely 
recognizing  the  fact  that  the  deposits  of  mineral  oil  are 
limited  and  cannot  be  reproduced,  while  the  potential  sup- 
ply of  alcohol  is  only  limited  by  our  power  to  produce 
fermentable  sugar  through  the  sun's  energy.  There  is 
the  question  of  husbanding  the  world's  resources  of  gaso- 
line, and  if  power  alcohol  will  help  to  that  end — as  I  be- 
lieve it  will — it  is  our  duty  and  our  advantage  to  give  it 
fair  trial. 

Germany,  with  characteristic  prescience,  began  more 
than  twenty  years  ago  to  foster  the  use  of  alcohol,  which 
(with  certain  additions)  has  been  her  standard  motor 
fuel  since  1904. 

The  Vapor-Pressures  of  Alcohol  and  of  Alcohol  Mixtures 

On  comparing  alcohol  with  other  liquid  fuels,  we  find 
certain  properties  which  affect  its  use,  such  as  its  small 
vapor  pressure  at  low  temperatures,  its  high  latent  heat 
of  vaporization,  its  attraction  for  and  its  miscibility  with 
water.  For  instance,  air  bubbling  through  liquid  alcohol 
does  not  form  an  explosive  mixture,  for  the  vapor  carried 
by  the  air  is  too  small;  but  air  bubbled  through  pentane 
or  hexane,  through  benzol  or  through  ether  in  each  case 
forms  a  combustible  mixture  with  too  much  vapor  in  it 
to  explode.     Alcohol  must  be  heated  to  give  off  enough 

•Professor  of  chemistry  in  the  University  of  Manchester.  This  paper 
was  presented  before  the   Imperial   Motor  Transport   Council. 


vapor  to  form  an  explosive  mixture  with  air;  the  other 
mixtures  must  be  diluted  with  more  air  to  bring  them 
within  the  explosion  limits.  Hence  the  difficulty  with  an 
ordinary  gasoline  engine  starting  cold  with  alcohol.  There 
are  several  ways  of  surmounting  or  avoiding  the  diffi- 
culty. If  the  engine  is  designed  to  burn  alcohol — using  a 
long  stroke  and  a  high  compression — the  cylinder  may  be 
flooded  (either  directly  or  through  the  throttle  valve)  with 
a  little  liquid  alcohol  in  the  form  of  spray,  which  is  warmed 
by  compressing  the  air  in  the  cylinder.  Crossley  Bros, 
are  running  one  of  their  4%,-in.  x  6-in.  5  hp.  single-cylin- 
der engines  arranged  to  give  a  compression  ratio  of  rather 
over  8  to  1.  With  either  method  of  flooding  there  is  no 
difficulty  in  starting  cold  with  ordinary  industrial  alco- 
hol. Running  at  full  load  and  500  r.p.m.,  the  engine  was 
remarkably  silent.  The  spray  from  the  exhaust,  thrown 
out  while  the  condenser  was  cool,  was  found  to  be  slightly 
acid,  though  no  evil  effects  of  acid  could  be  found  on  the 
exhaust  or  throttle  valve,  or  on  the  cast  iron  piston,  after 
a  fortnight's  running. 

Those  who  wish  to  avoid  the  starting  difficulty  will  look 
to  some  mixture  of  alcohol  with  other  liquid  which  will 
readily  form  an  explosive  gas  with  air  in  the  cold.  As  a 
guide  in  making  such  mixtures,  the  vapor-pressures  of 
pure  alcohol,  pure  pentane,  pure  hexane  and  of  various 
mixtures  have  been  determined,  with  the  results  shown  in 
the  appended  table.  It  is  remarkable  that,  while  the 
vapor-pressures  of  pentane,  hexane,  and  ether  are  lowered 
by  admixture  with  alcohol  (as  is  usual  with  miscible 
liquids),  the  vapor-pressure  of  the  benzol  mixture  is  above 
that  of  either  of  its  constituents.  When  cold  air  is  bub- 
bled through  a  20  per  cent  benzol-80  per  cent  alcohol  mix- 
ture the  resulting  stream  of  vapor  and  air  is  highly  ex- 
plosive. This  mixture  has  been  tested  in  automotive  en- 
gines, and  no  difficulty  has  been  found  in  starting  up  cold. 
With  the  single-cylinder  kerosene  engine  of  Crossley  Bros, 
the  volume  of  liquid  fuel  consumed  per  b.-hp.  was  about 
3  per  cent  less  with  the  20  per  cent  benzol  mixture  than 
with  industrial  alcohol  alone. 


Vapor  Pressures  of  Liquid  Fuels  in  Mm 
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The  difference  shown  by  the  benzol-alcohol  mixture  is 
no  doubt  due  to  the  small  attraction  between  the  two 
liquids.  The  addition  of  water  to  the  mixture  diminishes 
the  attraction,  and  a  dilution  is  soon  reached  when  the 
liquid  separates  into  two  layers,  the  denser  watery  liquid 
below  containing  less  benzol  and  the  lighter  liquid  above 
containing  more  benzol  than  the  original  mixture.  Also 
as  the  temperature  falls  the  solubility  of  benzol  in  alco- 
hol diminishes.  The  higher  the  percentage  of  alcohol  in 
the  mixture  the  more  water  is  required  to  separate  the 
mixture  into  two  liquid  layers. 

Similar  experiments  made  with  alcohol-hexane  mixtures 
showed  that  the  addition  of  water  caused  a  separation  at 
lower  temperatures  than  with  the  corresponding  alcohol- 
benzol  mixtures.  For  instance,  with  equal  volumes  of  al- 
cohol and  hexane,  it  requires  the  addition  of  only  7  per 
cent  of  water  to  separate  the  liquids  at  63  deg.  Fahr., 
whereas  the  same  water  added  to  equal  volumes  of  alcohol 
and  benzol  required  the  whole  to  be  cooled  below  the  freez- 
ing point  (29  deg  Fahr.)  before  producing  separation. 
For  these  reasons  I  have  mainly  worked  with  alcohol  mix- 
tures containing  between  20  and  30  per  cent  by  volume 
of  benzol. 

Owing  to  the  heat  of  evaporation  of  liquid  alcohol  being 
greater  than  that  of  gasoline  or  benzol  it  is  important 
to  warm  the  intake  when  using  alcohol  mixtures.  This  can 
be  conveniently  done  by  passing  all  or  a  part  of  the  ex- 
haust gases  round  the  intake. 

The  Ignition  Temperatures  of  Alcohol  and  Other  Vapors 

Two  methods  were  used  for  the  determination  of  the 
ignition  temperature  of  alcohol  vapor,  and  in  each  case 
comparison  experiments  were  made  with  other  vapors. 
Both  methods  had  previously  been  used  for  determining 
the  ignition  temperatures  of  permanent  gases,  and  the 
chief  alterations  required  in  the  apparatus  were  means 
of  keeping  the  stored  mixtures,  the  connecting  tubes,  and 
the  ignition  vessel  itself  above  the  condensation  point  of 
the  vapors,  and  the  substitution  by  glass,  silica,  or  metal 
joints  of  all  rubber  connections  which  would  have  been 
acted  on  by  the  vapors. 

Ignition  by  Heating  at  Atmospheric  Pressure 

In  the  first  method,  the  vapor  and  the  air  or  oxygen 
were  heated  separately  by  passing  them  upward  through 
two  concentric  tubes  fitted  into  a  long  electric  furnace,  the 
temperature  of  which  could  be  slowly  raised  and  accu- 
rately measured.  The  vapor  passing  up  the  narrow  inner 
tube  issued  at  a  jet  with  a  sufficient  stream  to  carry  the 
combustible  gas  rapidly  away  from  the  solid  silica  sur- 
rounding the  orifice,  but  not  so  quickly  as  to  cause  the  re- 
sultant mixture  of  combustible  vapor,  containing  oxygen 
or  air,  to  come  into  contact  with  the  heated  wall  of  the 
large  outer  tube  before  the  flame  appeared. 

The  catalytic  effect  of  a  heated  solid  on  the  ignition  of 
the  permanent  gases  had  been  already  noticed.  All  com- 
bustible gases  and  vapors  when  heated  with  oxygen  un- 
dergo a  "pre-fiame  combustion,"  which  at  the  ignition 
point  becomes  rapid  enough  to  heat  up  the  gases  auto- 
matically until  the  flame  appears.  Solids  affect  this  pre- 
flame  combustion  in  two  ways:  They  increase  the  rate  of 
combination,  thereby  generally  lowering  the  ignition  tem- 
perature, but  when  the  flow  of  combustible  gas  is  very 
slow  the  solid  may  start  the  pre-fiame  combustion,  but, 
by  conducting  away  the  heat,  may  prevent  the  automatic 
heating-up — so  that  no  flame  appears  though  the  orifice  of 
the  tube  is  visibly  red-hot.  It  was  necessary  to  determine 
by  experiment  when  the  rate  of  flow  through  the  jet  and 
when  variations  in  the  diameter  of  the  outer  tube  ceased 
to  affect  the  ignition  temperatures. 

In  the  case  of  the  vapors  now  experimented  with,  the 


pre-flame  combustion  is  much  more  marked  than  with 
such  gases  as  hydrogen  and  cyanogen.  All  the  vapors 
underwent  pre-flame  combustion  as  they  mixed  with  the 
oxygen  and  passed  along  the  wall  of  the  outer  tube,  so 
that  the  gases  would  often  burst  into  flame  near  the 
upper  end  of  the  furnace,  and  fire  back  some  seconds 
after  the  vapor  had  issued  from  the  jet.  This  contact 
action  with  the  wall  was  particularly  noticeable  with 
ether.  To  overcome  this  difficulty,  two  methods  were 
tried:  (1)  by  increasing  the  air-stream  to  render  the  mix- 
ture non-inflammable  (by  dilution)  before  it  reached  the 
wall;  (2)  by  making  the  flow  of  vapor  from  the  jet  in- 
termittent and  timing  the  inflammation.  A  combination 
of  these  methods  was  finally  adopted ;  a  wider  outer  tube 
was  used,  to  increase  the  relative  quantity  of  air,  and  the 
flow  of  vapor  could  be  started  at  any  moment.  When  the 
vapor  ignited  within  a  half-second  of  its  issue  from  the 
orifice,  the  temperature  of  the  tube  was  taken  as  the  igni- 
tion temperature. 

The  ignition  temperatures  of  alcohol  vapor  coming  into 
contact  with  oxygen  or  air  heated  to  the  same  temperature 
were  fairly  definite;  those  of  pentane  vapor  moderately 
so.  It  is  noticeable  that  pentane  ignited  at  nearly  the 
same  temperature,  whether  the  vapor  came  into  contact 
with  pure  oxygen  or  air,  whereas  alcohol  ignited  at  lower 
temperatures  in  oxygen.  Ether  presented  a  quite  abnor- 
mal property;  when  all  contact  with  solids  was  avoided 
ether  fired  below  240  deg.  C.  (464  deg.  Fahr.)  in  oxygen, 
but  had  to  be  heated  to  nearly  580  deg.  C.  (1076  deg. 
Fahr.)  before  it  would  inflame  immediately  in  air.  When 
ether  vapor  and  air  are  allowed  to  flow  along  a  tube  and 
are  in  contact  with  the  heated  walls,  the  mixture  grad- 
ually heats  up,  and  the  ignition  temperature,  as  meas- 
ured by  the  temperature  of  the  tube,  is  quite  indefinite. 

Ignition  Temperature  of  Vapors  Heated  Prior  to  Admixture  with  Air  or  Oxygen  Heated  to  Same 
Temperature 


With  Oxygen 

With  Air 

Cent. 

Fahr. 

Cent. 

Fahr. 

510  to 
515 

550 

235  to 
240 

950  to 

959 

1022 
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595  to 
600 
560  to 
570 
560  to 
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1103  to 
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1040  to 

Ether 

1058 
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The  second  method  of  determining  the  ignition  tem- 
peratures of  alcohol  and  other  vapors  was  to  compress 
mixtures  of  the  vapor  with  air  or  oxygen  in  a  steel  cylin- 
der by  means  of  a  falling  weight  driving  in  an  air-tight 
piston.  This  method  had  been  carried  out  successfully 
with  many  of  the  permanent  gases,  and  can  be  used  for 
the  vapors  of  volatile  liquids,  providing  the  reservoir  con- 
taining the  mixtures  and  the  cylinder  itself  are  main- 
tained at  a  sufficiently  high  temperature.  In  most  of 
the  experiments  the  cylinder  was  kept  at  50  deg.  C.  (122 
deg.  Fahr.)  by  a  water  jacket,  in  which  the  hot  water 
was  well  stirred.  In  some  experiments  a  temperature  of 
140  to  158  deg.  Fahr.  was  used,  and  in  a  few  212  deg. 
Fahr. 

The  rise  of  temperature  produced  in  the  mass  of  the 
gas  by  the  sudden  compression  is  nearly  independent  of 
the  wall  surface,  which,  of  course,  cools  by  contact  the 
layer  of  gas  next  to  it.  and,  so  far  as  it  acts,  lowers  the 
pressure.  There  is  no  evidence  that  the  steel  surface 
promotes  combustion  by  contact  action;  indeed,  since  the 
temperatures  of  ignition  calculated  by  the  adiabatic  law 
were  practically  constant,  whether  the  cylinder  was  at  122 
deg.  Fahr.  or  over  176  deg.  Fahr.  at  the  moment  of  com- 
pression, such  action,  if  any,  must  be  negligible. 
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A  greater  difficulty  arises  in  calculating  the  ignition 
temperatures  from  the  observed  compressions  necessary 
to  fire  the  mixtures,  since  the  recorded  measurements  of 
the  specific  heats  of  these  vapors  vary  considerably.  How- 
ever, the  latest  determinations  made  by  Thibaut  give 
values  for  the  ratios  of  the  specific  heats  which  appear 
probable.  We  have  accordingly  taken  the  round  figure 
1.05  for  the  mean  ratio  of  the  specific  heats  for  ether 
between  50  deg.  and  350  deg.  C.  (122  to  662  deg.  Fahr.). 
From  the  velocity  of  sound  in  pentane  vapor  at  50  deg. 
C.  we  have  taken  the  mean  ratio  between  50  deg.-500  deg. 
C.  (122  and  932  deg.  Fahr.)  at  1.065. 

The  temperatures  of  ignition  calculated  from  the  com- 
pressions must  be  regarded  as  only  approximations.  What 
is  more  important,  especially  for  the  engine  designer,  is  the 
fact  that  this  method  gives  with  a  near  approach  to  accu- 
racy the  actual  volume  change  necessary  to  fire  the  particu- 
lar mixture  by  adiabatic  compression,  starting  from  any 
known  temperature.  The  calculated  ignition  temperatures 
will  probably  be  varied  as  our  theoretical  knowledge  of 
vapors  improves;  but  the  compression  volumes  deter- 
mined are  independent  of  theory. 

The  ignition  compressions  were  measured  by  a  system 
of  trial  and  approximation.  For  each  mixture  the  com- 
pressions were  gradually  increased  until  the  mixture  ex- 
ploded ;  in  another  series  the  compressions  were  gradually 
reduced  until  the  mixture  did  not  explode.  Then  experi- 
ments were  made  in  the  neighborhood  of  these  two  points, 
and  a  mean  compression  taken  between  the  nearest  ex- 
ploding and  non-exploding  trial.  In  some  cases  the  com- 
pressions "overlapped"  —  a  non-explosive  mixture  being 
fired  by  a  slightly  less  compression  in  a  second  trial.  In 
such  cases  I  have  inclined  to  the  lower  value  as  the  safer 
to  give.  Of  all  the  vapors  and  mixtures  tried,  the  vapor 
of  pure  benzol  mixed  with  air  seemed  to  have  the  most 
indefinite  ignition  temperature.  I  have  given  in  the  ap- 
pended table  the  lowest  compression  limit  observed. 

The  ignition  temperatures  by  adiabatic  compression  for 
alcohol  with  oxygen  and  with  air  are  what  we  should  ex- 
pect from  the  results  at  atmospheric  pressure.  At  the 
high  pressure  the  ignition  temperatures  are  lower.  With 
pentane  the  results  show  a  similar  agreement,  but  with 
ether  the  results  are  discordant.  The  ignition  tempera- 
tures in  the  heated  tube  at  atmospheric  pressure  were 
much  lower  with  oxygen,  and  much  higher  with  air  than 
the  temperature  found  by  compression.  The  latter  were 
very  consistent  and  definite. 

The  Movements  of  Flame  Through  Explosive  Mixtures 

The  mode  in  which  the  flame  spreads  throughout  an  ex- 
plosive mixture  of  gases  and  the  rapidity  of  chemical 
combustion  taking  place  in  the  flame  depend  not  only  on 
the  nature  of  the  gas  mixture,  but  on  the  method  of  fir- 
ing. When  an  explosive  mixture  is  lit  by  a  flame  or  a  hot 
wire  near  the  open  end  of  a  tube  the  flame  travels  through 
the  mixture  slowly  at  first,  then  more  quickly  and  jerkily. 
Fired  near  the  closed  end  of  a  tube,  the  same  gas  will 
propagate  a  flame  with  greatly  increased  velocity.  When 
the  gas  mixture  is  fired  by  a  spark  the  travel  of  the  flame 
depends  on  both  the  intensity  and  the  position  of  the 
spark.  When  the  spark  is  passed  close  to  a  surface 
the  flame  starts  slowly ;  when  the  spark  is  at  a  short  dis- 
tance from  one  end  the  sound  wave  starting  backward 
from  the  spark,  and  traveling  faster  than  the  flame, 
reaches  the  near  end,  and  is  reflected  back  —  passing 
through  the  flame,  and  hurrying  it  up.  Similarly  if  the 
tube  is  short  the  sound  wave  starting  forward  from  the 
spark  may  reach  the  far  end  of  the  tube  before  the  flame, 
and  being  reflected  back  passes  through  the  advancing 
flame — checking  its  advance,  but  causing  more  rapid  com- 
bination where  the  sound  wave  passes.     These  reflected 


Firing  by  Compression 


Volumes. 

Alcohol  with  Oxygen  and  Nitrogen. 

Alcohol 

Ot. 

N«. 

Ratio  of 
Spec.  Heats 

Compression  Ratio 
Vi 

— =c 

V. 

Ignition  Temp. 
C.            F. 

2 
3 
5 
10 
15 
3 
3 
3 

2 
7 
12 

1.200 
1.225 
1  260 
1.307 
1.33 
1.26 
1.307 
1.33 

34.  6  at  60°  C. 
21.8  at  50°  C. 
14.8       " 
11.5      " 

11.3  " 

20.4  " 
18.2      " 
17.0       " 

405        761 
375        707 
380        716 
410         770 
445        833 
435         815 
515        959 
550      1022 

Ether  with  Oxygen  and  Nitroge 


Pentane,  with  Oxygen  and  Nitrogen- 


Volumes. 

Ratio  of 

Compression  Ratio. 

IgnitioD 

S 

pec. 
eats 

Temp. 

B 

Pentane. 

02               h 

i 

At  50°  C. 

At  100°  C. 

C.           F. 

8 

1.253 

23.5 

13.4 

445        833 

l(Iso) 

8 

1 

253 

23.5 

13.4 

445        833 

12 

1 

285 

17.5 

10.5 

455        833 

16 

306 

14.7 

9.1 

460        860 

24 

331 

11.8 

7.7 

460        860 

32 

! 

345 

10.9 

7.2 

465        869 

40 

1 

355 

10.3 

7  0 

470        878 

8 

i               1 

306 

17.6 

11.1 

505        941 

8                  1 

}               1 

331 

14  5 

9.4 

510        950 

8                  2 

4                 1 

345 

12.8 
12.1 

8.5 
8.1 

505        941 

1 

8          |         3 

I                 1 

355 

510        950 

Hexane,  with  Oxygen  and  Nitrogen. 

Hexane. 

Oi 

1           N2 

1.358 

11.4 

7.6 

51  111 

1 

9'4 

1         38 

932 

Alcohol-Benzol  Nfixture?. 


Volumes. 

Ratio  of 

Compression  Ratio. 

Heats 

Temp. 

Alcohol. 

Benzol 

Air. 

At  50°  C. 

At  100°  C. 

C.          F. 

1  0 

.0 

15 

1.33 

17 

11 

550        1022 

.8 

1<J  5 

1.34 

15.5 

10.1 

547        1016 

.6 

.4 

24 

1.345 

14.8 

9.75 

545        1013 

.4 

.6 

28  5 

1.35 

13.4 

8.9 

530         986 

.2 

.8 

33 

1  353 

12.0 

8.0 

504         940 

.0 

10 

37.5 

1.355 

10.2 

6.8 

4114            SO? 

AJoohoI-Ether  Mlxtun 


Ratio  nf 

Compression  Ratio. 

Ignition 

Air. 

Spec. 
Heats 

Temp. 
C.         F. 

At  50° 

At  100°. 

1  0 

.0 

15 

1.33 

17 

11.0 

550        1022 

9 

.1 

10.5 

1  33 

15  6 

10.1 

525         977 

8 

.2 

18 

1.33 

14.2 

9.1 

500          932 

75 

.25 

18.75 

1.33 

10.6 

6.8 

430         806 

7 

.3 

19.5 

1  33 

9.2 

5.9 

395          743 

6 

.4 

21 

1.33 

8.2 

5.3 

370         689 

5 

.5 

22.5 

1 .  33 

7.33 

4.7 

350          662 

" 

1.0 

30 

1.33 

6.35 

1   1 

320          608 
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waves,  due  to  sound,  are  more  intense  than  the  original 
flame,  and  they  become  more  intense  by  the  combustion 
they  promote.  It  may  thus  happen  that  the  explosion  only 
becomes  brilliant  after  the  flame  has  completely  traversed 
the  mass  of  combustible  gas.  In  this  brilliant  flame  which 
can  be  analyzed  photographically  on  a  rapidly  moving  film, 
the  sound  waves  can  be  seen  crossing  and  recrossing  the 
tube  from  end  to  end.  The  flame  traversed  by  these  in- 
tense waves  may  be  (and  usually  is)  so  much  more  lumin- 
ous than  the  original  flame  that  the  latter  may  escape  de- 
tection altogether.  Von  Oettingen,  a  pupil  of  Bunsen, 
who  first  photographed  these  waves,  declared  that  the  ex- 
plosion wave  itself  was  completely  invisible,  and  one  only 
saw  bits  of  glass  and  dust  detached  and  heated  up  by  the 
non-luminous  explosion.  My  photographs  have  proved  that 
the  explosion  wave  is  not  set  up  at  once,  but  that  the  flame 
starts  slowly,  and  gradually  increases  in  velocity  and  in- 
tensity, especially  when  sound  waves  are  reflected  through 
it.  At  a  certain  point  in  its  course  the  explosion  wave 
may  be  started;  this  point  is  marked  by  several  distinct 
characteristics.  The  speed  of  the  flame  increases.  It  is 
no  longer  varying,  but  constant,  and  it  continues  at  a  con- 
stant velocity  as  far  as  the  gas  mixture  extends.  As  it 
travels  faster  than  sound  in  the  unburnt  gas  it  can  send  no 
pressure  wave  in  front  of  it.  At  the  moment  when  the 
explosion  wave  is  started  forward  a  well  marked  wave 
— which  I  have  called  the  retonation  wave — is  sent  back- 
ward through  the  burning  gases  and  a  dark  region  is  left 
between  the  two  bright  waves.  When  the  explosion  wave 
strikes  the  end  of  the  tube  it  sends  back  a  reflection  wave, 
which  is  easily  photographed  as  it  passes  backward 
through  the  heated  gas — in  many  cases  undergoing 
secondary  combustion — for  example,  the  burning  of  carbon 
monoxide  formed  in  the  explosion  wave. 

If  the  tube  is  of  such  a  length  that  the  explosion  wave 
has  not  been  set  up  by  the  time  the  flame  reaches  the  end 
of  the  tube,  a  reflected  wave  comes  back  across  the  flame. 
This  promotes  combustion,  which  may  become  very  in- 
tense at  the  first  or  second  reflection;  it  does  not  set  up  a 
true  detonation,  and  the  flame  lasts  much  longer  than  if 
the  explosion  wave  had  been  started.  But  the  flame  may 
reach  the  end  of  the  tube  at  the  precise  moment  when  the 
explosion  wave  starts.  In  this  case  the  wave  of  retona- 
tion comes  back  with  the  reflection  wave  superposed  on  it 
— with  the  result  that  it  is  scarcely  distinguishable  from 
the  explosion  wave  itself.  This  is  the  extreme  instance 
where  a  reflected  wave  differs  wholly  in  velocity  and  in- 
tensity from  the  impinging  wave.  The  chemical  reactions 
appear  to  be  as  rapidly  completed  in  this  wave  as  in  the 
true  explosion  wave.  It  is  evident  that  in  the  original 
flame  the  combustion  is  slow,  and  Bunsen's  statement 
that  the  spread  of  the  flame  "is  synchronous  with  com- 
plete combustion"  is  quite  erroneous. 

The  size  and  shape  of  the  explosion  vessel  are  important 
elements  in  determining  the  nature  of  the  flame,  and  so  is 
the  position  of  the  spark. 

Unfortunately  the  initial  flame  in  alcohol  is  hard  to 
photograph,  and  it  is  especially  difficult  when  the  vapor  is 
mixed  with  air.  After  many  trials  we  have  succeeded  in 
getting  photographs  on  which  the  initial  flames  can  be 
traced  and  a  comparison  made  between  alcohol  and  other 
vapors  under  similar  conditions,  but  the  images  are  too 
faint  to  make  prints  or  lantern  slides  from. 

A  careful  comparison  of  the  photographs  yields  an  unex- 
pected result:  The  alcohol  flame  starts  faster  than  the 
hexane,  pentane,  and  ether  flames,  which  keep  close  to- 
gether, while  the  benzol  flame  is  left  far  behind.  But 
though  the  alcohol  flame  is  quick  off  the  mark  it  cannot 
increase  the  pace  as  the  others  do.  Hexane  catches  it  in 
less  than  seven  ten-thousandths  of  a  second,  ether  and 
pentane  a  moment  later. 


There  is  a  general  opinion  that  if  the  charge  is  fired  in 
any  part  of  the  combustion  chamber  of  an  engine  by  "spon- 
taneous ignition,"  that  is,  by  compression  before  any  flame 
reaches  it,  this  portion  of  the  charge  necessarily  detonates. 
Nernst  has  given  his  authority  to  this  view.  Now,  it  is 
possible  to  photograph  on  a  rapidly  moving  film,  and 
analyze  the  flames  produced  by  the  rapid  compression  of 
gas  mixtures.  It  has  been  found  in  all  cases  of  firing  by 
adiabatic  compression  that  the  flame  starts  comparatively 
gently,  and  does  not  set  up  detonation  immediately.  In- 
deed, many  gas  mixtures,  fired  by  compression,  do  not  set 
up  the  explosion  wave,  but  continue  to  burn  quietly  while 
they  push  out  the  piston.  Such  flames,  in  spite  of  the 
rapid  compression,  are  singularly  free  from  the  sound 
waves  that  are  so  strongly  marked  when  the  gases  are 
fired  by  a  spark.  Of  course,  an  explosion  wave  is  more 
readily  set  up  in  a  hot  compressed  gas  than  in  a  similar 
uncompressed  gas,  but  compression  does  not  necessarily 
set  up  the  explosion  wave.  In  this  connection  I  should  like 
to  give  a  word  of  warning  against  any  conical  pocket  or 
recess  in  the  combustion  chamber — for  example,  in  the 
sparking  plug;  for  it  is  much  easier  to  produce  firing  by 
compression  when  the  gas  is  driven  toward  the  small  end 
of  a  cone.  If  it  be  found  necessary  to  quicken  the  initial 
flame,  two  sparks  might  be  employed  at  such  a  distance 
apart  that  the  sound  waves  started  from  each  should  cross 
and  intensify  the  other  flame. 

The  Detonation  of  Alcohol  and  Other  Vapors 

The  detonation  of  a  gas  mixture,  as  of  a  high  explosive, 
is  due  to  the  passage  of  an  extremely  rapid  shock  or  wave 
through  the  substance,  the  intensity  of  the  shock  being 
continually  renewed  by  the  chemical  reactions  it  produces 
as  the  shock  passes  from  molecule  to  molecule.  The  ex- 
plosion wave,  discovered  by  Berthelot,  and  observed  almost 
at  the  same  time  independently  by  Le  Chatelier  and  my- 
self was  explained  by  Berthelot  as  due  to  molecular  impacts 
causing  a  disk  of  flame  to  move  forward  with  the  mean 
velocity  of  the  molecules  themselves  while  they  still  retain 
all  the  heat  due  to  the  chemical  change.  The  explosion 
wave  is  therefore  a  definite  physico-chemical  constant  de- 
pending only  on  the  nature  of  the  burning  substance,  and 
calculable  when  the  chemical  change  and  the  heat  evolved 
are  known.  Although  certain  factors  in  Berthelot's  for- 
mula have  been  shown  to  be  erroneous,  his  fundamental 
idea  connecting  the  rate  of  the  flame  with  the  velocity  of 
the  reacting  molecules  has  been  retained.  It  is  now  seen 
that  in  the  explosion  the  mass  of  reacting  gas  moves  bodily 
forward,  comes  to  rest  and  swings  back  again.  According 
to  Prof.  Jouguet,  the  explosion  wave  travels  forward  with 
the  velocity  of  sound  in  the  forward  moving  gas,  which  is 
itself  moving  with  nearly  the  same  velocity,  and  therefore 
the  actual  rate  of  the  explosion  wave  is  equal  to  the  sum 
of  these  two  velocities,  or  twice  that  of  sound  in  the  burn- 
ing gas.  Fortunately  this  conclusion  is  easy  to  verify 
with  the  camera.  A  sound  wave  can  be  dispatched  through 
the  burning  gases  behind  the  explosion  wave,  and  its  move- 
ment can  be  photographed — if  it  is  not  too  close  to  the 
intensely  bright  explosion  wave.  Such  a  sound  wave 
travels  nearly  as  fast  as  the  explosion  wave  it  is  follow- 
ing— the  difference  in  rate  being  due  to  the  gas,  in  which 
it  is  propagated,  having  already  lost  a  little  of  its  for- 
ward velocity. 

The  close  approximation  between  the  measured  velocities 
of  the  explosion  wave  and  those  calculated  from  M. 
Jouguet's  formula  show,  I  think,  that  the  chemical  com- 
bination must  be  very  rapid  in  the  wave,  whereas  in  the 
region  of  ordinary  explosion  the  flame  traverses  the  vessel, 
leaving  a  large  percentage  of  slowly  burning  gas  behind  it. 
In  the  explosion  wave  the  collisions  of  molecules  are  so 
violent  that  most  of  them  cause  chemical  change  where 
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this  is  possible,  and  the  flame  is  usually  short  lived  and 
intense.  In  ordinary  explosions  only  a  small  proportion 
of  the  molecular  collisions  are  chemically  fruitful,  and  the 
flame  continues  to  burn  long  and  quietly. 

Now,  the  explosion  wave  or  detonation  has  the  effect  of 
a  hammer  blow  on  the  walls  of  the  vessel;  hence  the  use 
of  high  explosives  in  which  the  explosion  wave  is  set  up 
by  a  detonator.  Detonation  must  be  avoided  in  the  internal- 
combustion  engine;  hence  it  is  necessary  to  determine  the 
conditions  under  which  it  can  be  set  up  in  alcohol  and  other 
vapors.  All  the  vapors  tried  will  detonate  when  they  are 
mixed  with  oxygen  and  fired  in  a  long  tube.  When  mixed 
with  air  under  atmospheric  pressure  alcohol  and  ether 
just  propagate  the  explosion  wave,  while  pentane  and 
benzol  are  just  beyond  the  limit.  But  though  these  va- 
pors will  not  detonate  with  air  under  atmospheric  pres- 
sure, it  is  evident  that  an  increase  in  pressure  such  as  is 
used  in  an  automobile  engine  would  bring  them  within 
the  range  of  detonation. 

As  might  have  been  predicted  from  previous  work  on 
cyanogen,  ethylene,  and  acetylene,  it  was  found  that 
alcohol,  ether,  pentane,  and  benzol  all  gave  faster  rates  of 
detonation  when  mixed  with  oxygen  insufficient  for  com- 
plete combustion.  This  is  explained  in  part  by  the  forma- 
tion of  carbon  monoxide,  either  directly  or  indirectly,  in 
the  wave  front,  while  the  formation  of  carbon  dioxide  is 
only  possible  where  the  flame  is  cooler — behind  the  wave 
front;  and  possibly  by  the  separation  of  free  hydrogen.  In 
the  explosion  of  benzol  with  insufficient  oxygen  large  quan- 
tities of  finely  divided  carbon  were  deposited,  some  of  the 
molecules  probably  breaking  up  by  impact  in  the  wave 
front  into  free  carbon  and  hydrogen.  There  appears  to  be 
no  striking  difference  between  the  four  fuels  in  the  rates 
of  the  explosion  wave  either  when  the  vapors  were  fired 
with  pure  oxygen  or  when  the  explosions  were  damped 
down  with  nitrogen.  The  ether  mixtures  gave  slightly  the 
fastest  rates,  alcohol  the  slowest,  under  similar  conditions. 


The  accuracy  with  which  the  rate  of  the  explosion  wave 
can  be  measured  has  suggested  its  use  in  determining  the 
temperatures  reached  in  explosions  and  the  specific  heats 
of  the  gases  concerned.  The  rate  has  also  been  used  for 
determining  the  nature  and  the  order  of  the  chemical 
changes  taking  place  in  explosions — for  example,  for  show- 
ing by  what  steps  the  carbon  in  hydrocarbons  is  burnt. 

Conclusion 

In  the  course  of  these  researches  it  has  been  made  clear 
that  alcohol  possesses  most  of  the  properties  required  in  a 
motor-fuel.  As  compared  with  gasoline,  its  lower  calorific 
value  is  almost  compensated  for  by  the  greater  compres- 
sion at  which  it  can  be  used — and  this  property  (of  high 
ignition  temperature  under  compression)  is  hardly  altered 
by  admixture  with  20  per  cent  of  benzol,  or  of  gasoline 
itself.  Such  a  mixture  readily  starts  in  the  cold,  and  has 
been  shown  to  run  very  smoothly,  and  without  knocking 
in  an  engine. 

I  have  not  touched  on  the  question  of  denaturing,  but  I 
would  urge  that  the  less  methyl  alcohol  employed  the  better 
for  the  liquid  as  a  fuel.  By  cutting  down  the  wood  spirit 
the  strength  of  the  explosion  is  increased,  and  it  should 
not  be  necessary  to  maintain  the  present  high  proportion 
since  the  nauseous  taste  of  crude  wood  spirit  is  largely 
due,  not  to  the  methyl  alcohol  itself,  but  to  a  small  quantity 
of  a  less  volatile  constituent. 

I  think  there  would  be  some  advantage  if  one  or  two 
standard  alcohol  mixtures  were  authorized,  one  of  which 
could  be  used  in  existing  engines  with  only  slight  adjust- 
ments. Engineers  would  soon  work  out  the  most  efficient 
designs  for  burning  a  standard  power  alcohol. 

If  alcohol  mixtures  can  be  used  for  ordinary  motor 
transport,  saving  70  to  80  per  cent  of  other  fuel,  by  so 
much  will  our  limited  resources  of  petrol  and  benzol  be 
husbanded  for  the  special  services  in  which  they  cannot  be 
replaced. 


Civil  Aviation  in  England 


DURING  the  six  months  between  April  1  and  Sept.  1  a 
total  of  689,600  machine  miles  were  flown  by  British 
civil  aviators,  a  large  increase  over  the  mileage  of  the 
preceding  half-year.  The  number  of  passengers  carried 
has  also  increased,  the  figure  for  the  period  named  being 
32,345.  The  number  of  departures  and  arrivals  to  and 
from  England  and  the  Continent  has  increased  from  734 
to  2445. 

This  large  development  in  civil  aviation  has  naturally 
brought  with  it  many  improvements  in  service  and  facili- 
ties. Landing  fields  have  increased  in  number  and  have 
been  improved  in  quality.  Regulations  regarding  pilots 
have  been  revised,  and  extensive  research  in  regard  to 
power  plants  has  been  carried  on.  Much  of  this  infor- 
mation is  of  interest  to  those  interested  in  American 
aviation  and  is  contained  in  the  recent  Half-Yearly  Re- 
port on  the  Progress  of  Civil  Aviation,  presented  by  the 
British  Air  Ministry. 

Interesting  investigations  have  also  been  carried  out 
to  minimize  the  effects  of  mist  and  fog  by  mechanical 
dispersal,  to  secure  the  illumination  of  landing  grounds, 
and  to  produce  mechanical  apparatus  to  cause  machines 
to  flatten  out  automatically  before  touching  the  ground. 
Methods  have  also  been  investigated  for  obtaining  in- 
struments to  indicate  accurately  to  the  pilot  his  position 
in  relation  to  the  airdrome,  and  his  height  above  the 
ground. 

The  Department  of  Research  has  been  paying  special 
attention  to  the  development  of  new  types  of  power 
plant.     If  these  experiments  are  successful,   it  will   be 


possible  to  use  a  fuel  of  a  higher  flash  point,  thus  in- 
creasing both  safety  and  cheapness. 

Several  new  designs  of  aircraft  with  facilities  for  mak- 
ing adjustments  to  the  engines  during  the  flight  are  be- 
ing made,  and  a  satisfactory  engine  starter  for  use  on 
the  ground  is  now  available. 

The  report  states  that  a  wireless  direction  finder  ap- 
paratus, which  had  been  installed  at  Croydon,  proved  to 
be  of  great  value.  It  enables  aircraft  to  correct  their 
course  in  thick  weather.  The  equipment  of  aircraft  with 
wireless  telephones  is  becoming  more  common,  as  it  has 
been  found  to  be  of  great  assistance  to  navigation. 

Names  of  towns  and  railway  junctions  around  London 
are  being  so  marked  that  they  can  be  seen  from  the  air, 
and  electric  landing  lights  for  indicating  the  direction 
of  landing  are  being  installed  at  the  Croydon  Airdrome. 

The  Air  Ministry  has  given  assistance  to  insurance 
companies  to  establish  aviation  insurance  on  a  sound 
basis.  Lloyds  have  issued  a  civil  aircraft  record,  the 
first  publication  of  its  kind  in  any  country. 


ACCORDING  to  the  Department  of  Statistics  of  India, 
X~\  1041  motor  cars  were  imported  into  British  India 
during  September,  1920,  and  of  chem  no  fewer  than  723 
cars  were  consigned  from  the  United  States,  only  247  being 
received  from  the  United  Kingdom.  During  the  six 
months,  April  to  September,  1920,  the  number  of  motor 
cars  imported  was  7498,  valued  at  308  lakhs  of  rupees, 
Bombay  imported  2775  cars,  Bengal  2694,  Madras  908, 
Sind  590  and  Burma  531. 
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Twenty-two  Pi/lore  Tractors  Undergo 
Nebraska  Tests 

Nearly  all  require  some  adjustments  during  tests.  While  difficulties  are 
mostly  of  a  minor  nature,  the  need  for  intelligent  instructions  to  users  and 
adequate  provision  for  service  are  asjain  evidenced.  Nearly  all  firms  given 
to  extravagant  statements  in  advertising  matter. 


TWENTY-TWO  more  tractors  have  satisfactorily 
completed  the  official  test  required  under  the 
Nebraska  State  Law  before  the  tractor  can  be 
marketed  in  the  State.  A  summary  of  the  results  of  the 
test  is  given  in  the  accompanying  table,  this  supple- 
menting the  previous  reports,  which  appeared  in  the 
issues  of  Automotive  Industries  for  Sept.  2  and  Dec.  30, 
1920. 

In  the  summaries  of  the  tests  already  printed  little 
has  been  said  concerning  the  matter  of  adjustments  and 
repairs,  although  the  official  reports  devote  some  space 
to  listing  items  of  this  nature  that  proved  necessary  or 
were  considered  desirable  by  the  manufacturers  during 
the  test.  An  analysis  of  this  portion  of  the  report  shows 
that  very  few  tractors  were  able  to  complete  the  test, 
or  the  preliminary  run  for  limbering  up  which  pre- 
ceded the  test,  without  some  change,  adjustment,  repair 
or  replacement.  Of  the  twenty-two  tractors  tested  in 
accordance  with  reports  summarized  herewith  no  less 
than  ten  required  adjustment  or  re-grinding  of  the 
valves  before  the  tests  were  completed.  Seven  were  in 
trouble  due  to  over-heating  or  required  some  change  or 
adjustment  in  the  cooling  system.  Of  these  several  ex- 
perienced some  trouble  with  the  fan  or  fan  belt,  and 
others  with  parts  of  the  water  pump  or  circulating  sys- 
tem. Eight  tractors  had  spark  plug  trouble,  or  consid- 
ered it  desirable  to  replace  or  clean  plugs  during  the 
test.  Some  tractors  blew  out  as  many  as  five  plugs  in 
the  endurance  test. 

Cleaning  or  some  adjustment  or  change  in  the  air- 
cleaner  or  carbureter  system  was  required  on  seven 
tractors.  Five  required  adjustments  to  the  clutch, 
chiefly  to  prevent  slipping,  while  four  had  difficulty  in 
lubrication  of  individual  bearings  or  with  some  part  of 
the  engine  lubrication  system.  Unsatisfactory  lubrica- 
tion caused  the  burning  out  or  scoring  of  bearings  on 
two  tractors,  and  one  required  adjustment  of  the  con- 
necting-rod bearings. 

The  ignition  system  on  four  machines  required  repair, 
adjustment  or  replacement  during  the  test.  Three  ma- 
chines had  piston  ring  trouble,  and  found  it  desirable 
to  replace  or  repair  rings.  In  three  other  machines  the 
gearing  gave  some  difficulty,  in  one  case  a  key  which 
had  fallen  out  requiring  replacement.  The  governor  was 
the  cause  of  trouble  on  three  machines  and  two  others 
had  trouble  with  the  fuel  supply  system,  one  from  a 
leaking  tank,  and  the  other  from  a  clogged  gasoline 
pipe.  In  one  case  the  cylinder  heads  of  the  engine 
cracked  and  were  replaced.  In  several  cases  the  cylin- 
der heads  were  removed  for  inspection  purposes  and  re- 
quired new  gaskets  when  the  head  was  replaced. 

While  in  all  cases  covered  by  reports  here  summarized 
the  repairs  and  adjustments  required  were  not  consid- 
ered sufficient  to  disqualify  the  tractor,  the  results  make 


it  plain  that  the  tractor  user  must  expect  to  make  ad- 
justments, replacements  or  repairs  to  the  machine  in 
normal  use,  and  should  therefore  make  it  a  point  to 
know  the  machine  and  be  prepared  to  keep  it  in  operable 
condition. 

Furthermore,  it  is  apparent  (if  further  evidence  is 
needed)  that  the  manufacturer  who  expects  his  machine 
to  give  satisfaction  to  the  user  must  insist  upon  the  dis- 
tributer or  dealer  preparing  for  and  giving  prompt  and 
intelligent  service. 

This  service  should  start  by  seeing  to  it  that  the  pur- 
chaser is  fully  instructed  in  the  operation  and  care  of 
the  machine  at  the  time  of  or  prior  to  its  delivery. 

Prof.  Oscar  W.  Sjorgren,  chairman  of  the  Agricultural 
Engineering  Department,  of  the  University  of  Nebraska, 
who  had  general  supervision  of  the  tests,  recently  pre- 
sented a  paper  before  the  American  Society  of  Agricul- 
tural Engineers  in  which  the  following  particulars  were 
given : 

Of  the  68  tractors  which  appeared  for  test  39  went 
through  without  any  changes,  while  29  made  changes 
as  follows:  Eleven  have  changed  or  will  be  required  to 
change  their  rating,  6  increased  the  rated  engine  speed, 
11  changed  some  item  of  equipment  and  3  withdrew  af- 
ter the  preliminary  test.  Of  the  11  which  changed  equip- 
ment, 2  also  changed  their  rating.  One  of  those  which 
withdrew  later  made  a  re-application,  reappeared  and 
finished  the  test.  These  results  indicate  the  necessity 
for  a  method  of  intelligently  testing  and  rating  tractors. 
These  tractors  have  all  been  tested  under  conditions  as 
nearly  uniform  as  it  is  possible  to  secure,  by  a  com- 
petent and  unbiased  force  of  men. 

It  is  interesting  to  note  how  few  of  the  large  number 
of  tractors  tested  conformed  to  the  recommended  standards 
of  the  S.  A.  E.  and  the  A.  S.  A.  E.  The  standards  as  to 
horsepower  ratings  read  as  follows:  "The  drawbar 
rating  shall  be  80  per  cent  of  the  horsepower  that  the 
tractor  is  guaranteed  to  develop  at  the  drawbar  con- 
tinuously for  2  hours,  the  tractors  being  in  good  con- 
dition and  properly  operated  at  rated  engine  speed. 
The  belt  horsepower  rating  shall  be  80  per  cent  of  the 
horsepower  the  engine  is  guaranteed  to  deliver  at  the 
belt  pulling  continuously  for  two  hours,  the  tractor  be- 
ing in  good  condition  and  properly  operated  at  rated 
engine  speed." 

Of  the  65  tractors  tested  only  one  was  rated  at  between 
60  and  70  per  cent  of  the  maximum  power  it  proved 
capable  of  developing,  10  were  rated  at  between  70.1  and 
80  per  cent  maximum  power,  21  between  80.1  and  90 
per  cent,  23  between  90.1  and  100,  and  7  above  100  per 
cent  of  the  maximum  power  they  proved  capable  of  de- 
veloping at  the  belt. 

Three  tractors  were  not  rated.  Thus  it  is  seen  that 
only  11  machines  fall  within  the  set  standard,  while  51 
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Details  of  Tractor  Tests  Officially  Conducted  Under  Nebraska  State  Law 


Belt  Tests 

Drawbar  Tests 

No 

Test  at  Rated  b.  hp. 
(2  hr.) 

Varying  Load  Tes 

Matin 

um  b.  hp.  Test 
(I  hr.) 

Hall  Load  Test 

Rated  Drawbar  Load 
(10  hrs.) 

Ma.imum 
Drawbar 

Oil* 

Name  and   Model  of 

Test 

Hp-hr 

maximum 

minimum 

Hp-hr 

Hp-hr 

Hp-hr 

hr. 

hp. 

r.p.m. 

per 
gal. 

hp. 

r.p.m- 

hp. 

r.p.m. 

hp. 

r.p.m. 

per 
gal. 

hp. 

r.p.m. 

per 
gal. 

lb. 

m.p.h. 

per 
gal. 

lb. 

m.p.h. 

7.0 

Emerson-Branlingham 

20.27 

906 

8.45 

20.66 

905 

5.17 

935 

25.90 

915 

7.29 

10.43 

943 

6.00 

2037 

2.86 

5.73 

3022 

2.18 

3.25-30 

28 

Beeman  G 

2  4ll 

1036 

5.43 

2.37 

1019 

0.17 

1093 

2.37 

1023 

5.60 

1  20 

1033 

4.72 

187 

2.17 

3.78 

186 

1.56 

875-40 

48 

Twin  City  40-65 

65.96 

534 

8.38 

65.96 

534 

2.01 

752 

65  53 

530 

8.32 

33.48 

542 

6.00 

7736 

2.00 

5.73 

10,820 

1.72 

15  25-28 

SI 

Lauson  15-30 

30.14 

960 

8.19 

33. 63 

958 

1.01 

100S 

32.46 

980 

7.23 

15.66 

990 

6.59 

2512 

2.64 

4.89 

5191 

1.91 

4  50-31 

52 

Flour  City  40-70 

7ii  M 

558 

7.57 

71.03 

566 

2.64 

857 

72.52 

563 

7  .54 

35.25 

555 

7.41 

6869 

2.33 

5.52 

8404 

2.37 

11.50-3S 

53 

Allwork  14-28 

IN   11 

915 

6.75 

28.31 

910 

1  53 

967 

2S.86 

915 

5.83 

16.00 

1015 

6.68 

2133 

2.68 

3.33 

3950 

1.87 

9      -35 

54 

Allis-Chalmers  6-12. 

12.08 

1011 

7.11 

12  09 

1013 

1.22 

1214 

12.37 

1008 

7.05 

6.34 

1054 

5.95 

1046 

2  2S 

3.99 

1142 

2.06 

2      -29 

55 

Allis-Chalmers  18-30. 

30. 5S 

839 

9.30 

30.86 

846 

1.75 

1000 

33.41 

842 

7   24 

17.87 

973 

7.75 

2704 

2.85 

5.93 

3500 

2.18 

7      -33 

56 

Monarch  18-30 

30.55 

952 

8.43 

32.22 

983 

1.31 

1056 

31.40 

957 

7.97 

15.28 

959 

6.83 

3443 

2   HI 

5.18 

5852 

1.32 

3.12-31 

57 

Avery  5-10    

in  11 

1246 

5.45 

10.16 

1256 

0.71 

1309 

11.14 

122S 

5.99 

5.20 

1258 

6.68 

914 

2.46 

3.27 

1116 

1.82 

1      -30 

58 

Avery  18-36 

36.70 

812 

6.31 

36  7S 

817 

1.56 

837 

44.50 

812 

6.50 

18.70 

827 

5.73 

3202 

2.41 

3.45 

4590 

2  2.5 

6      -30 

59 

Holt  25-40 

30.24 

1070 

7.94 

30  98 

1068 

1.58 

1186 

35.52 

1066 

8.11 

15.51 

1100 

5.31 

3336 

2.98 

6.39 

5558 

1.36 

7.75-35 

fid 

Bates  Steel  Mule,  Mode 

D.  15-22 

22.66 

1110 

7.12 

22.89 

1088 

0  94 

1212 

24.84 

1116 

6.61 

11.72 

1147 

6.20 

2566 

2.48 

5.46 

2996 

2.59 

4.75-29 

61 

Holt  40-60 

763 

7.16 

56.11 

760 

2  03 

900 

.'.7  .'1 

772 

6.41 

31.67 

872 

5.71 

4963 

3.23 

4.91 

9756 

1.63 

9      -33 

67. 

Indiana  5-10 

10.20 

1024 

8.52 

10.52 

1001 

0.53 

1127 

11.34 

1023 

5.13 

5.36 

ioa3 

6.39 

849 

2.21 

3.71 

1189 

1.79 

2      -28 

63 

Townsend  15-30 

28.35 

526 

9  38 

27.43 

510 

1    9H 

582 

29.51 

533 

7.58 

15  17 

563 

8.66 

2559 

2.24 

4.73 

2681 

2.50 

2      -30 

64 

Uncle  Sam  20-30 

30  75 

1025 

4  85 

30.00 

1009 

4.10 

1099 

32.20 

1041 

5.02 

15.17 

1053 

5.78 

2954 

2.79 

3.83 

3264 

2.57 

4.50-34 

65 

Toro  6-10 

111  all 

1208 

6  4s 

10.63 

1197 

0.80 

1326 

13.31 

1219 

7.70 

5.54 

1265 

5.03 

893 

2.66 

4.31 

1310 

2.84 

1.50-30 

66 

Square  Turn  18-35 

30.35 

854 

6.39 

31.20 

844 

1.24 

1020 

32.19 

848 

6.02 

17.44 

975 

5.64 

2904 

2.47 

3.91 

3090 

2.85 

5      -39 

67 

Twin  City  20-35 

35.22 

905 

8.39 

35.40 

911 

1.03 

908 

46.88 

905 

7.81 

18.73 

953 

5.34 

2599 

2.91 

4.55 

5730 

2.23 

8.50-32 

68 

Bates  Steel  Mule.  15-22 

22.20 

1112 

7.39 

22.50 

1101 

0.76 

1118 

29    7^ 

1108 

8.30 

11.13 

1112 

5.71 

2558 

2.37 

6.07 

3100 

2.81 

4.50-32 

69 

Port  Huron  12-25 

25.14 

893 

5.43 

25.20 

905 

1.13 

1069 

28.46 

895 

6.69 

13.56 

959 

6.81 

2320 

2.32 

3.74 

4144 

1.85 

9.25-32 

*In  engine  only.    The  reports  give  kind  of  oil  and  amount  used  in  transmission. 

machines  carry  a  rating  higher  than  permitted  by  the 
standard. 

On  the  drawbar  work  it  was  found  that  in  all  but 
two  instances  no  difficulty  was  had  in  securing  the  rated 
drawbar  horsepower  if  the  rated  belt  horsepower  was 
developed.  The  maximum  drawbar  horsepower  was  not 
obtained  through  any  extended  period,  but  the  rated 
load  was  carried  for  ten  hours. 

In  these  tests  7  tractors  were  rated  at  between  50  and 
60  per  cent  of  the  maximum  drawbar  horsepower  they 
proved  capable  of  developing,  12  between  60.1  and  70 
per  cent,  25  between  70.1  and  80  per  cent,  9  between  80.1 
and  90  per  cent,  5  between  90.1  and  100  per  cent  and  2 
above  100  per  cent  of  the  maximum  drawbar  horsepower 
they  proved  capable  of  developing.  Five  tractors  had 
no  drawbar  ratings. 

Thus  it  is  seen  that  45  tractors  fall  within  the  stand- 
ards set  for  the  drawbar  rating  as  compared  to  only  7 
falling  in  this  class  on  the  belt  tests.  Seventeen  carry  a 
rating  higher  than  the  standard,  2  of  these  being  rated 
at  more  than  they  can  actually  develop. 

Belt  Speed 

A  very  great  variation  exists  in  the  belt  speeds  em- 
ployed by  different  tractors  as  indicated  by  the  follow- 
ing: 

Tractors 

Less  than  2000  ft.  per  min 2 

2000  to  2199  ft.  per  min 5 

2200  to  2399  ft.  per  min 2 

2400  to  2599  ft.  per  min 6 

2600  to  2799  ft.  per  min 13 

2800  to  2999  ft.  per  min 6 

3000  to  3199  ft.  per  min 7 

3200  to  3399  ft.  per  min 9 

3400  to  3599  ft.  per  min 7 

3600  to  3799  ft.  per  min 1 

3800  to  3999  ft.  per  min 3 

Above  4000  ft.  per  min 3 

The  following  comments  concerning  advertising  mat- 
ter put  out  by  the  various  manufacturers  who  build  the 
machines,  tests  of  which  are  summarized  herewith  are 
contained  in  the  official  reports  and  indicate  that  many 


of  the  builders  are  given  to  the  use  of  exaggerations  or 
claims  not  substantiated  by  satisfactory  evidence: 

Test  No.  20— Emerson-Brantingham  12-20.  In  the  advertis- 
ing literature  submitted  with  the  application  for  test  of  this 
tractor,  we  find  some  statements  and  claims  that  cannot  be 
directly  compared  with  the  results  of  this  test  as  reported 
above.  It  is  our  opinion  that  none  of  these  are  excessive  or 
unreasonable. 

Test  No.  28 — Beeman  Model  G.  Remarks  same  as  for  Test 
No.  20. 

Test  No.  48— Twin  City  40-65.  In  the  advertising  literature 
submitted  with  the  application  for  test  of  this  tractor,  we  find 
some  claims  and  statements  which  cannot  be  directly  com- 
pared with  the  results  of  this  test  as  reported  above.  It  is  our 
opinion  that  none  of  these  claims  or  statements  are  unreason- 
able or  excessive  except  the  following: 

"This  65  hp.  engine  is  perfectly  governed." 

Test  No.  51 — Lauson  15-30.  In  the  advertising  literature 
submitted  with  the  application  for  test  of  this  tractor,  we  find 
some  claims  and  statements  which  cannot  be  directly  compared 
with  the  results  of  this  test  as  reported  above.  It  is  our  opinion 
that  none  of  these  are  excessive  or  unreasonable  except  the 
following: 

"Whether  running  idle  or  on  the  full  load,  the  Lauson  burns 
all  the  kerosene." 

"The  Lauson  burns  every  particle  of  kerosene.  This  close 
regulation  makes  every  drop  of  fuel  count  and  there  is  posi- 
tively no  waste." 

Test  No.  52 — Flour  City  40-70.  In  the  advertising  literature 
submitted  with  the  application  for  test  of  this  tractor,  we  find 
some  statements  and  claims  which  cannot  be  directly  compared 
with  the  results  of  this  test.  It  is  our  opinion  that  none  of 
these  are  unreasonable  or  excessive  except  the  following: 
"There  seems  to  be  no  load  too  great  for  it  to  pull." 
"The  gears  are  made — and  they  are  unequalled  for  sub- 
stantiability  and  long  life." 

Test  No.  53 — Allwork  14-28.  Remarks  same  as  for  Test 
No.  20. 

Test  No.  54— Allis-Chalmers  6-12.  In  the  advertising  litera- 
ture submitted  with  the  application  for  test  of  this  tractor  we 
find  some  statements  and  claims  which  cannot  be  directly  com- 
pared with  the  results  of  this  test  as  reported  above.  It  is  our 
opinion  that  none  of  these  are  excessive  or  unreasonable  except 
the  following: 
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"To-day  it  stands  forth — as  the  most  efficient  small  power 
unit  available." 

"There  is  no  loss  of  power,  no  deadweight,  no  lost  motion  in 
the  Allis-Chalmers  general  purpose  tractor." 

Test  No.  55 — Allis-Chalmers  18-30.  Remarks  same  as  for 
Test  No.  20. 

Test  No.  56 — Monarch  18-30.  In  the  advertising  literature 
submitted  with  the  application  for  test  of  this  tractor,  we  find 
some  claims  and  statements  which  cannot  be  directly  compared 
with  the  results  of  this  test  as  reported  above.  It  is  our 
opinion  that  these  are  not  excessive  or  unreasonable,  except 
the  following: 

"The  Monarch  will  go  anywhere." 

Test  No.  57 — Avery  Single  Row  Cultivator  5-10.  In  the  ad- 
vertising literature  submitted  with  the  application  for  test  of 
this  tractor,  we  find  some  claims  and  statements  which  cannot 
be  directly  compared  with  the  results  of  this  test  as  reported 
above.  It  is  our  opinion  that  none  of  these  are  excessive  or  un- 
reasonable except  the  following: 

"The  Avery  Motor  Cultivator  is  the  only  real  successful 
cultivator  on  the  market  to-day,  as  it  leads  the  field  in  power, 
durability,  simplicity,  etc.,  over  any  cultivator  built." 

Test  No.  58 — Avery  18-36.  In  the  advertising  literature  sub- 
mitted with  the  application  for  test  of  this  tractor,  we  find 
some  claims  and  statements  which  cannot  be  directly  compared 
with  the  results  of  this  test  as  reported  above.  It  is  our 
opinion  that  none  of  these  are  excessive  or  unreasonable  except 
the  following: 

"Avery  tractors  have  motors  with  patented  gasifiers  that 
turn  kerosene  or  distillate  into  gas  and  burn  it  all." 

" Avery — is     the — most     efficient     belt     and     drawbar 

transmission  system  built." 

" Avery — is  the  most  'direct  drive'  transmission  system 

built." 

" a  larger  percentage  of  the  power  developed  by  the  motor 

in  Avery  tractor  is  delivered  to  the  belt  wheel  and  to  the  draw- 
bar than  in  any  other  tractor  built." 

" Avery  opposed  motors  are  superior  to  any  tractor  motor 

built." 

"The  opposed  type  of  motor — is  much  better  adapted  for  use 
in  tractor  work." 

"The  fuel  system  used  on  the  Avery  tractors  from  the  8-16 
hp.  to  the  40-80  hp.  size  burns  kerosene,  distillate  or  any  other 
low  grade  fuel  more  successfully  than  it  has  been  ever  done 
before." 

" — Avery  tractors  are  the  simplest  tractors  built." 

"Averys  are  the  best  all-around  drawbar  and  belt  tractors 
built." 

Test  No.  59 — Holt  T-ll.  Starting  the  "limbering  up"  run, 
the  tractor  was  operated  in  mud.  It  pulled  about  three-fourths 
of  its  rated  load  the  entire  twelve  hours. 

Test  No.  60— Bates  Steel  Mule,  Model  D,  15-22.  During  the 
"limbering  up"  run,  the  tractor  was  operated  in  mud  for  about 
8  hours,  pulling  about  three-quarter  load. 

In  the  advertising  literature  submitted  with  the  application 
for  test  of  this  tractor,  we  find  some  statements  and  claims 
which  cannot  be  directly  compared  with  the  results  of  this  test 
as  reported  above.  It  is  our  opinion  that  none  of  these  are 
excessive  or  unreasonable  except  the  following: 

"The  Bates  Steel  Mule  is  the  most  efficient  tractor  in  Amer- 


ica to-day,  barring  none." 

"The  Bates  Steel  Mule  will  always  work  equally  well  in  dry 
or  wet  soil,  good  or  bad  condition." 

"The  Bates  Steel  Mule  is  a  perfect  field  machine." 

Test  No.  61— Holt  Model  T-16,  40-60.  This  tractor  was  oper- 
ated in  mud  during  the  last  eight  hours  of  the  "limbering  up" 
run,  pulling  about  three-fourths  of  its  rated  load. 

Test  No.  62 — Indiana  5-10.  In  the  advertising  literature  sub- 
mitted with  the  application  for  test  of  this  tractor,  we  find 
some  statements  and  claims  which  cannot  be  directly  compared 
with  the  results  of  this  test  as  reported  above.  It  is  our 
opinion  that  none  of  these  are  excessive  or  unreasonable  except 
the  following: 

"The  Indiana  is  the  nearest  perfect  power  plant  for  the 
farm  use." 

"No  other  tractor  can  anywhere  near  approach  the  amount 
of  work  which  can  be  performed  by  an  Indiana  in  a  whole 
season  on  the  farm ." 

"Mechanically  the  Indiana  is  right." 

Test  No.  63 — Townsend  15-30.  In  the  advertising  literature 
submitted  with  the  application  for  test  of  this  tractor,  we  find 
some  statements  and  claims  which  cannot  be  directly  compared 
with  the  results  of  this  test  as  reported  above.  It  is  our  opinion 
that  none  of  these  are  excessive  or  unreasonable  except  the 
following: 

"The  Townsend  transmission  is  as  near  frictionless — All 
power  is  delivered  at  the  drawbar,  etc. ." 

"That  it  will  stand  the  hardest  use  without  falter  or  need  of 
repair  or  attention." 

"Townsend  patented  carbureter  is  one  of  the  most  economical 
and  thorough  burners  of  kerosene  possible  to  obtain.  There  is 
a  remarkable  freedom  from  carbon  or  smoke,  etc." 

Test  No.  64 — Uncle  Sam  20-30.  Remarks  same  as  for  Test 
No.  20. 

Test  No.  65— Toro  6-10.     Remarks  same  as  for  Test  No.  20. 

Test  No.  66— Square  Turn  18-35.  In  the  first  tractor  sub- 
mitted for  test,  the  motor  was  found  defective,  and  the  com- 
pany was  allowed  to  substitute  another  tractor. 

Dui'ing  the  rated  di-awbar  test  one-half  of  track  was 
sprinkled  but  tractor  was  hard  to  control  with  one  wheel  on 
slightly  damp  soil,  so  sprinkling  was  discontinued. 

In  the  advertising  literature  submitted  with  application  for 
test  of  this  tractor,  we  find  some  statements  and  claims  which 
cannot  be  directly  compared  with  the  results  of  this  test  as 
reported  above.  It  is  our  opinion  that  none  of  these  are  exces- 
sive or  unreasonable  except  the  following: 

"In  the  Square  Turn  we  use  the  well-known  Climax  engine. 
Because  of  its  superior  design — it  has  earned  the  reputation 
of  being  practically  'trouble-proof.'  " 

"First  you  have — but  turning  three  14-inch  furrows  10  inches 
deep  under  practically  all  soil  conditions." 

"It  will  always  transmit  the  power  of  the  motor  without  loss 
and  without  slippage." 

Test  No.  67— Twin  City  20-35.  Remarks  same  as  for  Test 
No.  20. 

Test  No.  68 — Bates  Steel  Mule  15-22.  Remarks  same  as  for 
Test  No.  60. 

Test  No.  69 — Port  Huron  12-25.  Remarks  same  as  for  Test 
No.  20. 


Ford  Tractors  in  Germany 


IN  connection  with  the  report  that  the  Ford  Company 
was  in  negotiation  with  the  firm  of  Ehrich  &  Graetz, 
Berlin,  for  the  establishment  in  Germany  of  works  for 
the  production  of  farm  tractors,  the  Berliner  Zeitung 
learns  from  the  latter  firm  that  the  report  is  cor- 
rect. It  appears  that  the  motors  will  be  imported 
from  America,  but  that  the  other  parts  of  the 
tractors  will  be  produced  in  Germany  according  to 
Ford  specifications.  The  complete  tractors  will  then 
be  assembled  in  German  factories  built  or  bought  by  the 
Ford  Company.  For  the  time  being  only  tractors  will  be 
manufactured,  but  the  eventual  production  of  motor  cars 


also  is  contemplated.  During  the  first  year  only  ten  or 
twenty  tractors  will  be  turned  out  daily,  but  it  is  hoped 
to  increase  this  number  considerably  in  two  years  time. 


ONE  of  the  five  fellowships  in  Highway  Engineering 
and  Highway  Transport  recently  awarded  by  the 
University  of  Michigan  went  to  Chia  T.  Yeh,  a  Chinese 
engineer  who  has  been  taking  the  special  highway 
course  at  Ann  Arbor.  If  Yeh  returns  to  China  and  ex- 
erts the  influence  this  fellowship  should  give  him,  it 
should  increase  the  prospective  sale  of  many  motor  ve- 
hicles there. 
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A  Revolving  Air-Cooled  Engine 

Has  cylinder  axes  parallel  to  axis  of  rotation  and  utilizes  wobbling-plate 
principle.  Is  of  four  cycle  type  but  has  planetary  gear  so  arranged  that 
engine  makes  one  revolution  for  two  revolutions  of  plate,  thus  combining 
high  piston  speed  with  low  rotative  speed.  Single  sleeve  valve  of  cast  iron 
is  employed  in  each  of  five  aluminum  cylinders. 


T 


I  HE  wobbling  plate  is  an  old  mechanism  that  was 
probably  first  used  in  steam  engines  with  a  view  to 
doing  away  with  the  crankshaft,  which  is  considered 
an  inefficient  device  by  some  inventors.  The  argument 
against  the  crankshaft  is  that  at  the  moment  of  greatest 
pressure  in  the  cylinder  it  affords  no  effective  torque  arm, 
so  that  it  is  impossible  to  get  a  tangential  effort  on  the 
shaft.  We  now  realize  that  this  objection  to  the  crank- 
shaft is  based  on  a  misconception. 

But  while  the  wobbling  plate  may  not  be  inherently 
superior  to  the  crankshaft  for  transforming  reciprocating 
into  rotary  motion,  it  makes  possible  a  type  of  engine 
which  can  be  easily  air-cooled  and  which,  on  account  of 
the  absence  of  a  flywheel,  can  be  built  very  light.  Several 
gasoline  engines  of  this  type,  intended  for  automobile  ser- 
vice, have  been  built  in  the  past.  In  1912  M.  Canton  Unne 
of  France  constructed  such  an  engine  which  was  exten- 
sively featured  in  the  trade  press  at  the  time.  In  this  the 
motion  of  the  wobbling  disk  was  transmitted  through  a 
pair  of  bevel  gears.  In  this  country  during  the  early 
period  of  the  war  the  Macomber  car,  which  had  an  engine 
of  this  type,  was  advertised  extensively. 

Judged  by  our  present  practice,  a  wabbling  disk  type 
is  an  engine  of  quite  radical  design,  but  it  is  clear  that,  in 
certain  forms  at  least,  it  offers  important  advantages. 
Since  the  whole  engine  revolves,  no  separate  flywheel  is 
required.  Still,  if  a  moderate  number  of  cylinders  is  used, 
the  distance  of  the  cylinder  axes  from  the  axis  of  rotation 
can  be  kept  small,  so  there  need  be  no  excessive  strains 
due  to  centrifugal  force. 


Owing  to  the  rotary  motion  of  the  cylinders,  they  can 
readily  be  air  cooled  without  fans  or  blowers,  though,  as  in 
radial  rotating  engines,  the  leading  and  trailing  sides  are 
probably  cooled  somewhat  unequally. 

A  new  design  of  wobble  plate  engine  has  been  evolved 
by  the  Nedoma-Najder  Motor  Syndicate  and  is  illustrated 
by  the  sectional  view  herewith.  This  apparently  repre- 
sents a  considerable  advance  over  previous  designs.  By  a 
special  arrangement  of  the  wobbling  disk,  its  rate  of 
wobbling  is  doubled,  so  that,  although  the  cylinders  operate 
on  the  four-stroke  principle,  there  is  one  explosion  in  each 
cylinder  for  each  revolution  of  the  engine.  This  is  an 
original  feature  and  evidently  makes  it  possible  to  combine 
high  piston  speed  with  a  moderate  speed  of  revolution, 
both  of  which  are  desirable,  the  first,  because  it  results 
in  high  power  per  unit  of  displacement  and  in  the  high 
thermal  efficiency  and  the  second,  because  it  reduces  the 
strain  due  to  centrifugal  force  on  the  engine  structure. 

Poppet  valves  are  not  very  suitable  for  use  in  a  revolving 
engine,  owing  to  the  effect  of  centrifugal  force  on  their 
operation.  In  the  engine  here  described  a  single  sleeve 
type  of  valve  is  employed  which  has  a  combined  rocking 
and  reciprocating  motion. 

Referring  to  the  accompanying  sectional  view,  the  whole 
engine  is  supported  on  a  stationary  hollow  shaft,  the  for- 
ward end  of  which  is  held  rigidly  on  a  cross  member  of 
the  frame.  Combustible  charge  enters  this  hollow  shaft  at 
forward  end  and  flows  through  ports  in  wall  into  a  pas- 
sage leading  to  the  cylinder  inlet  ports,  the  opening  and 
closing  of  which  are  controlled  by  the  single  sleeve  valve. 
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The  five  cylinders,  which  have  a  bore  of  2%  and  a  stroke 
of  3%  in.,  are  cast  of  aluminum  with  the  cooling  ribs 
integral.  Into  the  outer  ends  of  these  cylinders  are  fitted 
cylinder  heads  of  a  form  similar  to  those  used  in  Knight 
engines,  there  being  an  annular  space  between  the  cylinder 
head  and  the  cylinder  wall  into  which  the  sleeve  extends. 
The  spark  plugs  are  located  centrally  in  the  cylinder  heads. 
The  valve  sleeves  are  made  of  cast  iron  and  the  pistons 
within  them  of  aluminum.  The  connecting  rods  are  tubu- 
lar, with  spherical  heads,  which  are  fitted  respectively  into 
the  piston  and  into  sockets  of  the  wobbling  disk.  The 
wobbling  disk  is  held  against  rotary  motion  relative  to  the 
cylinders  by  a  guide  secured  to  the  engine  housing  and 
extending  through  a  slot  of  the  disk.  The  disk  is  sup- 
ported on  two  ball  bearings  mounted  upon  a  hub  surround- 
ing the  stationary  shaft.  At  the  left-hand  end  of  the 
engine  there  is  a  sort  of  differential  gear  of  the  spur  type, 
one  member  of  which  is  rigidly  secured  to  the  stationary 
shaft.  This  gear  assembly  causes  the  hub  to  revolve  in 
the  opposite  direction  to  that  of  the  engine  frame  at  the 
same  speed.  It  is  this  mechanism  which  causes  the  disk 
to  wobble  at  twice  the  rate  at  which  the  engine  revolves. 

The  valve  sleeves  are  actuated  by  a  set  of  five  gears, 


supported  in  bearings  carried  on  the  engine  frame.  These 
gears  mesh  with  a  central  gear  on  the  stationary  support- 
ing shaft  and,  as  the  engine  housing  revolves,  the  five- 
gears  are  caused  to  roll  on  the  stationary  gear.  These 
five  gears  are  mounted  on  shafts  which  are  cut  with  in- 
clined circular  grooves,  whereby  a  compound  motion  is 
given  to  lever  arms,  which  connect  by  links  to  the  valve 
sleeves.  Three  of  these  valve  gear  shafts  are  used  to 
operate  oil  pumps,  of  which  two  serve  to  drain  the  engine 
case  of  oil,  while  the  third  forces  the  oil  to  all  the  bearing 
surfaces.  The  oil  is  contained  in  an  outside  reservoir 
which  may  be  provided  with  cooling  ribs,  if  desired.  It 
passes  between  this  reservoir  and  the  engine  through  tubes 
extending  through  the  hollow  shaft. 

The  engine  here  shown  is  expected  to  develop  40  hp.  at 
1400  r.p.m.  and  to  weigh  160  lb.  Its  firing  order  is  1,  4,. 
2,  5,  3.  The  power  is  taken  off  by  means  of  the  flange  at 
the  left-hand  end  which  is  keyed  to  a  hub  on  the  engine 
housing.  Inclined  flanges  are  cast  onto  the  engine  housing 
to  facilitate  cooling.  The  whole  engine  will  be  enclosed  in 
a  sheet  metal  stationary  housing  and  the  exhaust  from  the 
five  cylinders  takes  place  directly  into  this  housing.  The 
housing  is  supported  by  the  channel  type  frame. 


Spring  Shackles  Require  Lateral  Rigidity 


SPRING  shackles  should  be  made  quite  rigid  in  a 
lateral  direction  as  they  are  subjected  to  severe 
stresses  when  the  car  is  driven  around  a  corner  at  con- 
siderable speed,  and  particularly  when  it  strikes  an  ob- 
struction while  skidding.  F.  Strickland  in  an  article  in 
Engineering  points  out  that  in  one  respect  it  is  advisable 
to  make  the  shackles  long,  as  this  reduces  their  angular 
motion  on  the  pins  and  consequently  the  wear,  but  the  re- 
quirement of  lateral  rigidity  limits  the  length.  He  shows 
three  constructions  of  varying  degrees  of  rigidity. 

Fig.  1  shows  the  simplest  form  of  spring  shackle.  This 
was  used  on  one  make  of  vehicle  in  war  service  and  proved 
the  reverse  of  durable,  but  has  the  merit  of  being  very 
cheap  to  make  and  therefore  to  renew.  It  will  be  seen 
that  it  fails  completely  to  fulfill  the  condition  of  lateral 
rigidity.  The  result  therefore  is  that  the  pins  rapidly  get 
loose  in  the  shackles  and  the  latter  then  cut  into  the  pins, 
while  the  holes  wear  oval.  The  shackles  as  well  as  the 
pins  have  then  to  be  scrapped. 

It  is  possible  that  this  type  of  shackle  could  be  made 


satisfactory  if  constructed  as  shown  in  Fig.  2,  as  consider- 
able lateral  rigidity  could  be  obtained  while  all  parts 
would  still  be  cheap  to  make. 

The  more  usual  form  of  shackle  is  shown  in  Fig.  3.  The 
difficulty  here  is  that  each  pin  has  to  be  a  push  fit  in  the 
eyes,  and  unless  this  is  very  accurate  the  pin  gets  "alive" 
in  the  eye  and  rapidly  wears  the  hole  oval,  in  which  case 
both  shackle  and  pin  must  be  scrapped. 

The  satisfactory  working  of  this  type  of  shackle  depends 
very  largely  on  the  proportions  and  workmanship.  If 
the  size  of  the  parts  is  ample  and  the  work  good  the 
shackle  may  be  very  durable,  but  if,  to  save  weight,  the 
parts  are  made  small  there  is  considerable  wear.  The  pins 
should  in  all  cases  be  case-hardened  and  ground. 


IN  a  recent  Bureau  of  Standards  circular  (No.  89)  by 
C.  E.  Waters  it  is  pointed  out  that  the  term  carbon 
as  applied  to  the  incrustation  in  internal  combustion  en- 
gine cylinders  is  a  misnomer,  because  the  deposits  con- 
sist largely  of  asphaltic  matter. 


Fig.  1 


/•■;.</.  2 

Sectional      •  •     of  spring  shackles  of   various  construction 


Fig.  3 
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The  Manufacture  of  Magneto  Magnets 

Production  of  U-shaped  magnets  from  bar  stock  in  large  quantity  is  fea- 
ture of  Splitdorf  plant.  Forming,  grinding,  heat  treating  and  testing 
operations  systematized  and  under  careful  inspection.  Magnetic  strength 
of  each  piece  measured  in  order  to  maintain  standard. 

By  P.  M.  Heldt 


ONE  of  the  advantages  of  specialized  manufacture  is 
that  equipment  can  be  installed  for  economical  pro- 
duction far  beyond  the  possibilities  where  a  great 
variety  of  products  are  turned  out.  However,  economy  of 
production  is  not  the  only  advantage  of  such  highly  de- 
veloped equipment,  as  accuracy  of  product  and  uniformity 
of  quality  are  also  secured  as  a  rule. 

The  above  remarks  are  motivated  by  a  recent  visit  to 
the  plant  of  the  Splitdorf  Electrical  Co.  The  company 
manufactures  its  own  steel  magnets  from  bar  steel  and  has 
developed  a  manufacturing  process  which  is  both  econom- 
ical and  efficient. 

The  magnet  steel  is  received  in  the  form  of  bars,  which 
are  sheared  off  to  the  proper  length.  These  lengths  of 
steel  bar  are  next  heated  in  a  furnace  to  the  working  tem- 
perature. The  passage  through  the  furnace  is  continuous. 
Next  the  bars  are  put  into  a  press  in  which  half  circles 
are  punched  out  for  the  openings  through  which  the  rotor 


Left — Close   up   view  of   magnei    just   after  being 
pressed  in  magnei  forming  machine.    Right — Mag- 
net   set.    in    grinding    murium.     (This    apparatus 
grinds  thi   inside  of  each  ley  oj  the  magnets) 

shaft  extends.  From  this  press  the  bars  are  transferred 
to  a  bulldozer,  where  they  are  bent  up  into  U  shape  in  a 
single  operation.  Both  the  punching  and  bending  up  into 
U  form  are  accomplished  during  a  single  heat. 

For  quenching  and  hardening,  the  liars  arc  pre-heated 
in  another  furnace,  and  during  this  operation  they  are  held 
in  tongues  to  protect  them  against  warpage.  The  magnets 
arc  quenched  by  hand  individually,  the  workman  swing- 
ing them  to  and  fro  in  the  quenching  bath,  so  as  to  insure 
uniform  cooling  and   uniform   hardness. 

After  coming  out  of  the  oil  bath,  the  magnets  are 
cleansed  of  oil  in  sawdust.  Next,  they  are  subjected  to 
a  preliminary  bumping  test,  in  order  to  show  up  any 
possible  cracks  or  other  imperfections.  This  consists  in 
knocking  the  magnets  together  two  and  two.  In  another 
operation  in  the  punch,  following  the  bumping  test,  the 
legs  of  the  magnets  are  bent  in  a  little  in  order  to  pro- 


1 — Plain  bars  of  uteri  from  which  mar/net  is  fot  med. 
2 — Semi-circular  holes  punched,  to  allow  projection 
of  rotor.  3-  Magnet  formed  in  gage  for  height. 
4 — Magnet  formed  in  gage  for  hole  si:e.  5 — Mag- 
net formed  in  gage  tor  distance  between  outside 
of  poles.  6— Magnet  formed  in  gage  for  distance 
between    inside  of  poles.     7 — Finished  magnet 


vide  stock  for  grinding  on  the  inside.  This  gives  the  sur- 
face to  which  the  bearing  holder  is  fitted,  this  latter  form- 
ing a  part  of  the  magnetic  circuit. 

Next  comes  the  rough  grinding  of  the  outside  of  the 
magnet.  First  one  side  of  the  U  is  ground  off,  to  get  a 
surface  to  work  from;  then  the  other  side,  and  finally  the 
ends  of  the  legs  are  ground  off  square.  This  completes 
the  mechanical  operations  on  the  magnet. 


tiomi  tei     •  i    "  p   i i  i  agnets 
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Upper  -Forming  machine  and  hardening  department.     A    magnet   just  farmed   is   seen    within   the  circle 

marked  on  the  forming  machine  in  the  foreground.     Lower — Machine  used  for  grinding  off  ends  of  mag- 
nets.     This    is   a    snefnee   grinder   mid   has    n    eajiaeitg   of  L'.'iOO    magnets   per  dag 


February  3,  1921 


AUTOMOTIVE     INDUSTRIES 

THE   AUTOMOBILE 


223 


Magnetizing  is  accomplished  on  each  magnet  individ- 
ually, the  horseshoe  being  placed  in  a  double  coil  mag- 
netizing device,  which  is  provided  with  an  armature  at  one 
end.  When  the  magnet  is  in  position  a  switch  is  closed 
momentarily. 

After  the  magnetizing  process,  each  magnet  is  subjected 
to  a  test  to  show  its  magnetic  strength,  and  any  magnet 
not  showing  at  least  20,000  magnetic  lines  is  either  re- 
magnetized  or  rejected.  The  test  is  made  by  means  of 
an  induction  coil  connected  to  a  ballistic  galvanometer. 
The  coil  is  wound  on  a  rectangular  frame,  so  arranged 
that  the  magnet  can  be  inserted  and  quickly  withdrawn. 
The  withdrawal  of  the  magnet  causes  the  coil  to  be  cut 
by  the  entire  flux  of  the  magnet,  with  the  result  that  an 
electric  impulse  is  induced  in  the  coil,  which  is  directly 


proportional  to  the  total  number  of  lines  of  force,  and 
independent  of  the  speed  of  withdrawal.  This  electric 
impulse  passes  through  the  coil  of  the  ballistic  galvan- 
ometer, the  movable  system  of  which  is  comparatively 
heavy,  so  that  its  period  of  swing  is  much  greater  than 
the  duration  of  the  electric  impulse  following  the  with- 
drawal of  the  magnet. 

The  galvanometer  is  of  the  mirror  type,  and  is  provided 
with  a  scale  at  some  distance  in  front  of  it.  Behind  the 
scale  is  arranged  a  light,  in  such  a  manner  that  a  beam 
from  the  light  falls  on  the  mirror  and  is  reflected  onto 
the  scale.  Owing  to  the  slow  rate  of  swing  of  the  movable 
system,  the  maximum  reflection  can  be  easily  read  off. 
The  scale  is  graduated  directly  in  thousands  of  lines  of 
force. 


Simplified  Cylinder  Grinding  Machine 


A  DEMAND  for  a  simpler  and  smaller  cylinder 
grinding  machine  has  been  met  by  the  Heald  Ma- 
chine Co.  by  bringing  out  a  new  design  in  which  the 
speed  boxes  and  other  expensive  units  are  omitted,  the 
drive  being  from  a  single  shaft  at  the  rear  of  the  ma- 
chine. The  machine  is  self-contained  and  does  not  re- 
quire a  countershaft. 

The  machine  embodies  many  of  the  features  of  earlier 
types.  In  addition  to  simplifying  it  and  bringing  down 
the  price,  the  Heald  company  has  increased  the  width  of 
the  knee  and  main  table,  so  that  when  grinding  six- 
cylinder  blocks  there  is  no  undue  overhang  on  either  side 
when  grinding  the  bores  at  the  ends.  Another  change 
consists  in  an  increase  in  the  distance  between  the 
center  line  of  the  grinding  spindle  and  the  top  of  the 
cross  slide  table.  On  earlier  machines  this  distance 
ranges  between  4%  and  71-  in.  but  on  the  new  one  it 
ranges  between  7  and  9%  in.  This  makes  it  very  con- 
venient when  grinding  very  large  castings. 

The  eccentric  and  spindle  arrangement  is  the  same  as 
heretofore.  An  arm,  which  grinds  holes  2%  in.  and 
larger  in  diameter  by  11  in.  long,  is  furnished  as  regular 
equipment  with  this  machine.  It  also  grinds  holes  3  in. 
in  diameter  and  larger  18  in.  long.    Other  size  arms  can 


be  substituted  if  the  work  requires  it.  The  machine  is 
designed  specially  to  meet  the  requirements  of  shops 
doing  a  variety  of  work. 


The  Heald  simplified  type  of  cylinder  grinder 


A  Grinder  for  Broaches 


A  GRINDER  specially  designed  for  sharpening  broaches 
is  being  marketed  by  the  J.  N.  Lapointe  Co.     It  con- 
sists of  a  solid  column  supporting  a  vertically  adjustable 


The    l.iipo'mli     brtinrh    yrinder 


knee.  This  knee  carries  a  table  having  both  cross  and 
longitudinal  hand  feed.  The  grinder  has  a  head  and  a  foot- 
stock  which  can  be  removed  when  it  is  desired  to  clamp 
square  broaches  and  keyway  cutter  bars.  The  head-stock 
comprises  an  index  mechanism  for  use  when  grinding 
spline  broaches,  and  a  live  center  which  is  belt-driven  from 
an  auxiliary  countershaft.  A  three-story  cone  pulley  on 
both  the  main  and  the  auxiliary  countershaft  gives  three 
possible  speeds  to  the  live  center  spindle  on  the  grinder 
table.  The  table  is  large  enough  to  grind  broaches  64  in. 
long  and  8  in.  in  diameter. 

The  grinding  wheel  is  carried  on  a  spindle  supported  by 
a  swivel-head  which  makes  it  possible  to  both  grind 
the  rake  angle  on  the  back  of  the  broach  teeth  and  to 
undercut  the  faces.  The  head  swings  on  the  column  of  the 
machine  to  any  horizontal  angle,  and  so  permits  the  grind- 
ing of  teeth  machined  at  any  angle  to  the  axis  of  the 
broach,  as  well  as  the  grinding  of  teeth  at  the  customary 
90  deg.  to  the  axis.  The  grinding  wheel  spindle  is  belt- 
driven  from  the  main  countershaft.  A  pair  of  idler  pul- 
leys change  the  direction  of  this  belt  for  any  angle  of  the 
grinding  wheel  spindle.  The  whole  swivel  head  mechanism 
is  moved  forward  by  a  hand  lever  to  bring  the  grinding 
wheel  up  to  the  tooth  surface  to  be  ground. 
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Training  Men  for  Tractor  Service 

Work 

Service  is  an  extremely  important  part  of  tractor  merchandising.  Lack 
of  proper  service  has  hindered  tractor  development  on  more  than  one  occa- 
sion. The  present  article  describes  the  methods  used  by  one  manufac- 
turer in  training  service  men  for  his  dealer  and  distributer  organizations. 

By  Norman  G.  Shidle 


EFFECTIVE  service  is  an  important  feature  in  the 
merchandising  of  tractors:  some  authorities  believe 
it  to  be  the  most  important.  It  is  of  mutual  benefit 
to  the  manufacturer,  the  dealer,  and  the  user  that  proper 
service  be  available  when  the  need  for  it  arises.  And  in 
the  development  of  effective  service  facilities  by  the  manu- 
facturer lies  the  possibility  for  a  greatly  widened  and  im- 
proved tractor  market. 

In  an  effort  to  develop  men  capable  of  rendering  the 
proper  service,  some  tractor  manufacturers  have  installed 
training  schools  for  dealer  and  distributer  service  men. 
Through  such  a  school  it  is  possible,  not  only  to  make  the 
service  man  thoroughly  familiar  with  the  product  itself, 
but  also  to  "sell"  him  on  the  ideals  and  methods  of  the 
manufacturing  organization..  As  a  result,  the  manufac- 
turer gets  a  closer  relation- 
ship with  his  dealers  and 
at  the  same  time  insures 
service  to  the  user  along 
the  lines  best  suited  to  a 
promotion  of  good  will  for 
the  product. 

An  excellent  school  has 
been  developed  along  these 
lines  at  the  Midwest  En- 
gine Company  in  connec- 
tion with  the  Utilitor 
tractor.  The  course  is  con- 
ducted under  the  auspices 
of  the  factory  service  de- 
partment of  the  Utilitor 
Division.  It  lasts  for  nine 
days,  each  class  comprising 
about  ten  men.  During  the 
course,    the    students    are 

made  thoroughly  familiar  with  the  various  technical  de- 
tails of  the  Utilitor,  are  instructed  in  the  best  methods  of 
making  repairs,  spend  a  number  of  hours  in  practical 
work  both  in  shop  work  and  on  a  farm  adjacent  to  the 
factory  school. 

While  service  on  a  very  small  machine  such  as  the  Utili- 
tor does  not  involve  as  many  complexities  as  would  arise 
in  connection  with  larger  units,  a  story  of  this  course  is 
specially  valuable  because  it  is  possible  to  get  an  entire 
picture  of  the  school  and  the  various  training  activities. 
The  course  is  particularly  adaptable  to  description  in  a 
short  article,  since  it  involves  all  the  factors  in  a  small 
way  which  might  be  necessary  in  larger  scope  in  training 
men  for  work  on  a  large  machine. 

Most  of  the  men  who  take  this  course  are  already  fa- 
miliar with  the   fundamentals  of  gas  engine  design  and 
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operation,  most  of  them  being  dealer  or  distributer  service 
men.  The  course  is  so  designed,  however,  that  salesmen 
and  prospective  salesmen,  or  men  entirely  unfamiliar  with 
the  technical  phases  of  the  tractor  may  also  be  included. 

The  school  is  in  charge  of  a  director  who  devotes  his 
entire  time  to  this  work.  It  is  supervised,  however,  by 
S.  V.  Harding,  Service  Director  of  the  Utilitor  Division. 
A  description  of  the  work  in  detail  will  indicate  the  thor- 
oughness with  which  the  ground  is  covered,  taking  into 
consideration  the  short  duration  of  the  course. 

On  the  first  day,  after  the  new  students  have  been  en- 
rolled, a  general  lecture  on  Utilitor  service  is  presented. 
This  brief  talk  introduces  the  men  to  the  service  ideals 
and  aims  of  the  company  and  forms  a  basis  upon  which 
the  rest  of  the  course  is  built  up.  The  following  para- 
graph from  the  first  lecture 
indicates  the  kind  of 
foundation  that   is   laid: 

"In  addition  to  this 
education  (of  the  user  as 
regards  his  service  obli- 
gations), the  manufacturer 
group  must  maintain  ade- 
quate supplies  of  spare 
parts  at  points  easily  ac- 
cessible to  Utilitor  users, 
and  it  must  have  at  hand 
men  trained  and  qualified 
in  the  care,  operation  and 
repair  of  this  product, 
whose  services  may  be 
brought  to  the  assistance 
of  the  Utilitors  operating 
in  the  user's  hands." 
Following  this  lecture,  is 
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an  illustrated  talk  on  the  principles  of  the  gas  engine. 
This  talk  traces  rapidly  the  history  of  the  combustion  en- 
gine from  its  inception  to  the  present  state  of  refinement, 
and  describes  simply  and  briefly  the  fundamental  prin- 
ciples of  gas  engine  operation.  The  talk  is  illustrated  by 
colored  charts  which  present  the  material  so  clearly  that 
it  can  be  understood  even  by  one  comparatively  unfamiliar 
with  the  functioning  of  gas  engines. 

A  general  survey  of  the  plant  is  then  made,  the  students 
being  conducted  through  the  various  manufacturing  de- 
partments and  being  instructed  in  a  general  way  as  re- 
gards the  different  operations. 

The  final  part  of  the  first  day's  work  is  taken  up  with 
disassembling  the  Utilitor,  so  that  each  student  may  learn 
the  names  and  functions  of  each  of  the  various  parts. 
First,  the  instructor  gives  a  talk  on  disassembly,  taking 
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the  machine  apart  to  illustrate  his  various  points.  The 
students  are  encouraged  to  ask  questions  when  any  point 
is  not  clear,  so  that  when  this  short  lecture  is  finished, 
they  should  be  capable  of  properly  disassembling  a  ma- 
chine themselves. 

Following  the  lecture,  each  student  is  given  a  tractor 
and  is  expected  to  properly  disassemble  it.  This  he  does 
entirely  alone,  the  instructor,  however,  being  present  to 
answer  questions  and  make  explanations. 

The  second  day  begins  with  a  lecture  on  Utilitor  parts, 
illustrated  in  the  same  manner  as  was  the  lecture  on  gas 
engine  principles.  Following  this  talk,  the  students  again- 
go  into  the  shop  to  actually  do  sub-assembly  work.  In  this 
way  they  become  familiar  with  the  details  of  the  various 
parts  and  become  proficient,  through  actual  experience,  in 
assembling  them. 

The  particular  type  of  clutch  used  on  this  tractor  is  next 
discussed,  first  in  a  lecture  and  later  in  the  shop.  The 
students,  after  being  taught  the  theoretical  principles  of 
the  clutch  are  required  to  assemble  and  disassemble  it.  In 
every  case,  a  clutch  is  given  to  each  student  so  that  he  must 
do  all  the  work  on  every  unit  himself. 

The  ignition  and  fuel  system  comes  in  for  attention  on 
the  third  day.  The  lecture  on  ignition  which  starts  the 
day  takes  up  the  basic  principles  of  ignition  and  explains 
the  ignition  system  thoroughly  in  simplified  terms.  This 
lecture  is  followed  by  several  hours  of  shop  work  on  the 
ignition  system. 

The  historical  as  well  as  the  technical  phases  of  the  fuel 
system  are  explained  to  the  students,  the  idea  being  to 
give  them  a  broader  knowledge  and  a  more  intelligent  in- 
terest in  the  material  things  with  which  they  are  working 
each  day.  The  parts  and  principles  of  the  carbureter  are 
discussed,  questions  are  answered,  and  the  entire  matter 
made  clear  to  every  man.  The  last  periods  of  this  day  are 
spent  in  reassembly  of  the  entire  machine.  Each  student 
again  has  a  machine  to  himself  and  is  required  to  assemble 
it  from  beginning  to  end. 

Instruction  is  given  in  the  proper  methods  of  uncrating 
a  machine  at  the  beginning  of  the  fourth  day.  It  is  pos- 
sible for  the  dealer  to  uncrate  the  machine  in  such  a  way 
that  the  crate  may  be  used  over  again.  Improper  methods, 
however,  destroy  the  crate  so  that  it  is  not  fit  for  further 
use.  For  this  reason  an  entire  period  is  devoted  to  this 
phase  of  the  work.  After  the  lecture  the  students  again 
go  into  the  shop.  The  work  done  in  the  shop  from  this 
timo  on  is  likely  to  vary  somewhat  with  the  individual. 
Some  men  will  grasp  certain  phases  of  the  work  more 
readily  than  others.  In  the  shop  work,  each  man  works 
along  the  lines  in  which  he  is  least  proficient,  so  that  he 
may  have  a  clear  and  comprehensive  grasp  of  all  phases 
of  the  work  when  he  has  finished  the  course. 


The  classrooni  of  the  service  school 

The  lecture  on  hitches  which  follows,  explains  the  vari- 
ous methods  of  hitching  the  Utilitor  to  the  different  farm 
implements.  The  students  then  spend  several  hours  in 
making  such  hitches  until  each  one  becomes  proficient. 

A  lecture  on  "trouble  shooting"  starts  the  work  of  the 
fifth  day.  In  this  lecture  it  is  pointed  out  that  three 
things  are  needed  in  order  that  an  explosion  may  occur: 

1.  Pressure 

2.  Combustible  mixture 

3.  Ignition 

The  students  are  then  taught  how  to  trace  various 
troubles  to  a  lack  of  one  of  these  three  essentials.  Each 
man  is  given  an  engine  which  has  been  put  out  of  order  in 
some  way.  He  must  then  locate  the  trouble  and  set  it  to 
rights.     Several  hours  are  spent  in  this  work. 

The  "trouble  shooting"  work  is  followed  by  a  lecture  on 
the  various  power  applications  of  this  particular  tractor. 
The  men  are  taught  the  various  ways  in  which  the  Utilitor 
can  be  used  as  a  power  plant.  More  practical  work  in 
"trouble  shooting"  follows  this  lecture. 

The  sixth  and  seventh  days  are  spent  "down  on  the 
farm."  An  experimental  farm  of  about  17  acres  is  located 
within  walking  distance  of  the  factory.  Here  the  agricul- 
tural features  of  the  hitches  are  demonstrated;  the  type 
of  hitch  best  designed  for  a  specific  type  of  work  is  ex- 
plained, etc.  The  students  then  make  the  various  hitches, 
see  the  tractor  used  for  various  types  of  work,  and  operate 
it  themselves  under  various  conditions.  Much  of  this  day 
is  spent  in  instruction  talks  and  demonstrations  by  the 
instructor.  The  seventh  day  is  a  day  of  actual  field 
work  by  the  students.  This  day  brings  out  the  things  that 
the  student  does  not  know  and  an  opportunity  is  given 
him  to  clear  up  the  cloudy  spots  in  his  knowledge. 

The  first  period  of  the  eighth  day  is  an  open  conference 
with  the  director  of  the  farm  service  department.  A  lec- 
ture is  then  given  to  show  the  best  method  of  making  a 
field  demonstration,  and  of  pointing  out  the  outstanding 
features  of  the  machine.  A  conference  period  follows  dur- 
ing which  the  students  may  talk  individually  with  the  in- 
structors concerning  various  phases  of  the  work,  and  may 
go  into  the  shop  and  work  on  some  part  of  the  tractor 
with  which  they  are  not  yet  thoroughly  familiar. 

Every  student  is  taught  how  to  run  a  motion  picture 
machine.  This  firm  has  obtained  excellent  results  through 
the  use  of  motion  pictures  in  advertising  its  product,  and 
wishes  at  least  one  man  in  every  dealer's  and  distributor's 
organization  to  be  familiar  with  the  operation  of  the  pic- 
ture machine. 

The  last  period  of  this  day  is  filled  with  a  talk  about 
spare  parts,  the  necessity  for  a  dealer's  keeping  on  hand 
an   adequate   supply,   the   system   of  distribution   used   by 
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this  company,  and  other  phases  of  tractor  service  work. 

On  the  last  day  of  the  course,  the  students  make  another 
trip  through  the  factor}'  assembly  line.  This  time  they 
are  in  a  position  to  know  all  the  parts  and  to  understand 
the  various  operations  which  they  see.  It  is,  in  a  sense, 
a  lecture  tour  during  which  the  men  ask  questions  and  find 
out  many  new  points  which  were  not  intelligible  to  them 
on  their  first  trip  at  the  beginning  of  the  course. 

A  detailed  lecture  concerning  the  proper  equipment  nec- 
essary for  a  tractor  service  shop  is  given.  The  special 
tools  necessary  are  named  and  described.  When  the  stu- 
dent is  through  with  this  lecture  he  is  able  to  go  back 
home,  start  a  service  shop  and  intelligently  order  all  the 
tools  and  equipment  he  will  need  to  keep  it  operating 
efficiently. 

The  class  is  taken  for  a  trip  through  the  stock  room. 
The  man  in  charge  of  the  stock  room  explains  the  stock- 
keeping  system  to  them,  points  out  the  difficulties  with 
which  he  meets,  and  thus  makes  them  aware  of  the  in- 
evitable causes  for  delay  which  sometimes  arise.  This  is 
not  in  the  nature  of  excuses,  but  simply  another  method 
of  getting  the  dealer's  organization  to  understand  the  prob- 
lems of  the  factory.  The  result  has  been  a  marked  in- 
crease in  the  spirit  of  co-operation. 

A  final  lecture  by  the  service  director,  summing  up  the 
course  and  presenting  the  ideals  and  knowledge  which  the 
company  hopes  it  has  given  the  men,  winds  up  the  course. 
After  this  lecture  informal  conferences  are  held  in  which 
the  students  can  ask  and  have  answered  any  questions 
which  may  have  come  up  and  which  they  wish  answered 
before  returning  home. 

The  results  thus  far  obtained  from  this  short  intensive 
course  have  been  excellent.  It  has  resulted  in  a  number 
of  advantages  to  the  company.  Among  the  chief  of  these 
might  be  mentioned: 

1.  A  better  and  more  thorough  knowledge  of  th»  product 
among  dealer's  service  men. 

2.  A  knowledge  among  these  men  of  the  best  service 
practice  for  this  particular  product  and  a  resulting  better- 
ment of  the  service  rendered  to  users. 

3.  A  raising  of  the  ideals  of  service  among  the  men  who 
actually  render  that  service  to  the  user;  a  broadening  of 
the  vision  and  ideals  of  these  men. 

4.  A  better  understanding  by  the  dealer's  organization 
of  the  factory  problems,  and  vice  versa.  This  makes  for  a 
smooth  working  organization  throughout. 

5.  A  personal  acquaintanceship  between  the  factory  ser- 
vice manager  and  the  various  dealer  service  men.  This  is 
made  possible  by  pleasant  and  close  association  during  the 
ten  days  of  the  course.  It  is  not  only  a  personal  pleasure 
for  all  concerned,  but  a  distinct  advantage  to  the  efficient 
working  of  the  service  organization.  It  is  an  advantage 
that  is  abstract  rather  than  material,  but  it  is  through 
that  intangible  human  element  that  the  best  organizations 
are  effected  and  the  greatest  tasks  accomplished. 

Several  interesting  points  are  brought  out  by  this  course 
from  the  standpoint  of  instruction  methods.  The  in- 
struction is  given  to  more  than  one  type  of  man,  although 
a  single  type  predominates.  In  order  of  the  number  which 
take  the  course,  the  following  groups  are  comprised  among 
the  students  in  general: 

1.  Mechanics ;  men  who  are  good  artisans,  but  who  have 
had  little  experience  in  listening  to  lectures  or  in  taking 
notes.  Men  who  are  likely  to  grasp  mechanical  details 
rapidly  and  theoretical  details  slowly. 

2.  Salesmen;  men  being  trained  to  sell  the  tractor; 
whose  chief  experience  is  selling;  who  are  likely  to  grasp 
principles  quickly  and  a  technical  practice  less  readily. 

3.  Executives  of  distributers'  organizations;  men  likely 
to  have  the  same  characteristics  as  the  second  group  men- 
tioned, with  the  good  points  more  highly  accentuated. 


To  make  the  course  adaptable  to  each  of  the  classes, 
every  subject  is  treated  in  simple  form  to  begin  with.  It 
does  not  hurt  those  who  are  familiar  with  technical  prac- 
tice to  renew  their  knowledge  of  fundamentals,  and  it  en- 
ables the  others  to  grasp  the  subsequent  instruction.  Then 
too,  the  latter  part  of  the  course,  though  definitely  planned 
as  to  periods,  allows  considerable  scope  in  the  exact  shop 
work  to  be  done,  so  that  the  particular  needs  of  each  type 
of  man  can  be  adequately  accommodated. 

Insofar  as  possible  the  lectures  are  given  early  in  the 
day ;  the  first  period  is  always  a  lecture.  Thus  the  minds 
of  the  men  are  caught  when  they  are  fresh,  and  when  they 
can  most  readily  adapt  themselves  to  the  unusual  ordeal  of 
keeping  the  body  still  but  the  mind  active. 

When  a  man  applies  to  enter  the  course,  he  is  required 
to  fill  out  the  "Application  for  Membership"  card  shown 
in  the  accompanying  illustration.  When  the  man  is  a 
dealer  or  distributer  employee,  the  director  of  the  service 
school  sends  a  letter,  near  the  beginning  of  the  course, 
to  the  man's  employer,  noting  the  arrival  of  the  man  and 
the  prospects  which  he  seems  to  have  for  successfully  com- 
pleting the  study.  In  some  cases,  it  may  be  obvious  at  once 
that  the  man  does  not  have  the  requisite  qualifications. 
Then  the  employer  is  notified  in  a  frank  and  cordial  man- 
ner. The  man  is  allowed  to  take  the  course,  but  the  em- 
ployer then  knows  beforehand  that  he  is  unlikely  to  receive 
the  maximum  value  from  the  training. 

At  the  completion  of  the  course,  an  examination  is  given. 
Those  who  pass  it  successfully  are  given  a  certificate  of 
graduation.  The  service  director  then  writes  to  the  em- 
ployer of  the  man  another  letter,  reporting  upon  the  work 
of  the  student  during  the  course. 

The  school  is  conducted  in  three  large  rooms,  one  of 
them  a  shop,  one  an  office,  and  one  a  classroom.  These 
rooms  are  provided  with  the  models,  charts,  classroom 
chairs,  and  other  equipment  necessary  to  provide  the 
best  facilities  for  such  a  course.  The  expense  of  con- 
ducting the  course,  providing  equipment,  instructors, 
etc.,  is  borne  by  the  company.  The  personal  expenses  of 
the  student  are  borne  by  his  employer. 

To  illustrate  the  thoroughness  of  the  training,  consider- 
ing the  very  brief  period  devoted  to  it,  a  few  sample  ques- 
tions from  the  final  examinations  are  presented. 

1.  What  is  meant  by  ignition,  how  is  it  accomplished? 
What  is  preignition? 

2.  What  becomes  of  the  heat  generated  during  power 
and  compression  stroke? 

3.  What  is  correct  method  of  lubrication  of  magneto? 
Why  should  cylinder  oil  never  be  used? 

4.  What   factors  can   be   at   fault    to   prevent  the   low 
tension  current  from  completing  its  circuit? 

5.  Outline  the  Utilitor  plan  of  distribution. 

6.  Explain  thoroughly  the  Midwest  service  policy. 

7.  Name   all   publications   in   which   you   have   seen   na- 
tional advertising  of  the  Midwest  Utilitor. 

8.  What  function  does  the  Utilitor  clutch  perform? 
What  type  of  clutch  is  used? 

Has  Utilitor  separate  set  of  transmission  gears? 

While  these  questions  would  not  cause  an  engineer  to 
think  very  long,  it  is  evident  that  if  a  man  is  able  to 
answer  a  majority  of  them  correctly  after  a  nine  days 
training  course,  those  nine  days  have  been  spent  in  very 
profitable  effort. 

This  training  plan  is  further  carried  out  by  requiring 
each  distributer  to  maintain  a  similar  course  of  training, 
conducted  on  a  less  elaborate  scale,  for  his  dealers.  The 
dealers  are  also  required  to  provide  training  for  their  own 
men  as  occasion  requires.  Thus  the  work  of  the  central 
school  is  supplemented  by  two  duplications.  The  main 
course,  however,  is  always  open  to  men  from  both  dealer 
and  distributer  organizations,  and  draws  many  of  its  stu- 
dents from  the  first  as  well  as  the  second. 
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Dealers  Resentful  Because  of  Expense 

on  New  Cars 

This  installment  of  our  document  on  the  relations  of  the  manufacturer 
and  dealers  is  confined  to  the  dealers'  opinions  on  assembly  and  inspec- 
tion. As  nine  of  the  thirteen  replies  tell  of  heavy  expenses,  you  can 
understand  why  the  dealer  is  not  cheerful  on  this  subject. 

By  Clyde  Jennings 


MR.  MANUFACTURER,  have  your  cars  been  cost- 
ing your  distributers   and  dealers   from  $50   to 
$150  to  put  them  in  shape  to  be  handed  over  to 
the  customer? 

No,  this  is  not  a  foolish  question.     A  lot  of  cars  have 

been  costing  the  dealers  and  distributers  this  amount  and 

evidence  at  hand  is  that  in  many  cases  the  factory  has 

not  in  any  way  reimbursed  the  dealer  for  this  expense. 

In  only  four  of  the  thirteen  cases  we  will  cite  has 

the  factory  met  this  issue  fairly.    The  four,  you  will 

note  from  a  reading  of  the 

evidence,    are    dealers    who     

handle  only  one  car.     Some 

of  the  others,  you  will  note, 

handle  more  than  one  line. 

A  pretty  bad  situation,  I 
grant  you,  and  it  is  no  wonder 
that  some  dealers  and  distrib- 
uters are  perfectly  willing  to 
change  their  lines. 

It  is  one  of  the  limitations 
of  research  that  the  results 
are  never  entirely  up  to  date. 
We  can  obtain  positive  infor- 
mation only  on  what  has  hap- 
pened and  then,  usually,  only 
when  it  has  happened  long 
enough  before  to  become  a 
settled  incident.  It  was  for 
this  reason  that  in  a  previous 
article  we  passed  on  to  you  a 
referendum  on  incidents  that 
were  ancient  history.  It  would 
be   very    interesting   to    know 


THIS  is  the  third  of  a  series  of  manufac- 
turer-dealer articles.  These  articles  are 
intended  to  call  to  the  attention  of  the  manu- 
facturer some  of  the  conditions  existing  in 
the  dealer  field.  They  are  not  written  for 
dealers. 

We  believe  that  it  is  time  for  better  sell- 
ing of  automobiles. 

We  believe  that  errors  can  be  corrected 
only  when  it  is  known  that  the  errors  exist. 

We  believe  that  much  of  the  information  in 
these  articles  will  be  real  news  to  many  man- 
ufacturers. 

We  believe  that  it  is  important  that  he 
should  know  these  things. 

There  will  be  more  of  these  articles — one 
of  especial  interest  on  the  manufacturer- 
dealer  contract. 


Now  we  have  taken  the  liberty  of  grading  these  replies 
from  worst  to  best  in  a  general  way.  Read  these  care- 
fully, they  are  worth  attention! 

1 — Our  cars,  particularly  one  model,  have  given  us 
no  end  of  trouble,  and  the  service  on  this  particular 
model  has  averaged  us  about  $150  a  car.  Our  factory 
has  not  as  much  as  replaced  parts.  They  would  simply 
state  that  the  parts  were  worn  and  not  defective,  and 
we  had  to  replace  these  parts  free  for  service  policy. 
Our  dealer  organization,  which  cost  us  thousands  of 
dollars    to    create,    is    in    a 

most  disorganized  condition 

because  of  the  trouble  which 
this  particular  model  has 
given,  and  being  short  of 
mechanics,  we  have  simply 
been  unable  to  give  the 
dealer  the  help  and  co-op- 
eration which  he  should 
have,  which  burden  should 
be  on  the  factory's  should- 
ers and  not  on  ours. 


2 — The  manufacturer  ought 
to  be  ashamed  of  himself  for 
delivering  cars  to  the  dis- 
tributer and  dealer  which 
were  only  half  assembled. 
The  average  cost  to  us  for 
every  small  model  Four  that 
we  have  had  delivered  to 
us  this  year  has  cost  us  $60 
per  car  to  put  it  in  a  salable 
condition.     I  have  distributer 


to  what   extent  the  conditions  reported   in   these   replies     friends  who  tell  me  that  it  cost  them  $120  per  car  to 

have  been  corrected— now  that  the  manufacturers  have     put   them  in   salable   condition,   and   when   we   mention 

more  time  to  give  to  details.  this    fact    to    the    manufacturers    they    say    that    their 

It  is  no  secret  that  each  manufacturer,  as  he  reads     policy   is   that  they  absolutely  will   not   reimburse   any 

these  answers,  is  going  to  reflect  in  his  mind  that  he  is     dealer  for  labor.     This  applies  also  to  labor  for  replac- 

not  the  man  referred  to.    But  are  you  sure?    How  long     ing  defective  parts. 

has  it  been  since  you  read  the  dealer  complaint  cor- 
respondence?   It  is  to  be  hoped  that  all  manufacturers 

who  read  these  answers  will  read  them  with  a  perfect 

open  mind  and  not  influence  himself  as  to  his  attitude. 

Here 
replies: 

Numerous   reports   indicate   that    poor   assembly   by 

factories  has  cost  in  many  cases  as  hijjh  as  $.">((  per 

car  to  put  in  suitable  shape  for  customers  and  that  the 

factories  have  not  reimbursed  dealer  for  poor  factory 

work.    Is  this  true? 


I  am  glad  to  say  that  the  worst  is  past,  but  there  are 
still  some  reports  that  are  very  embarrassing  to  legiti- 
mate manufacturers.     Here  are  a  few  that  will   cause 
the   question  asked  the  dealers  to  get  these     any  thoughtful  man  to  ask  if  there  is  any  such  corre- 
spondence in  his  office: 

3— Poor  assembly  by  the  factories  costing  as  high  as 
$50,  yes,  even  more,  has  been  chronic  with  most  manu- 
facturers as  well  as  the  manufacturers  with  whom  we 
do  business.  There  is  no  question  about  this,  and  this 
is  still   continuing  today,  and  the   "buck"  is  passed  to 
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the  distributer  and  the  dealer  in  each  instance.  There 
is  no  labor  allowance  given  for  rebuilding  these  cars 
and  putting  them  in  satisfactory  condition  for  the  cus- 
tomers. This  obviously  is  very  unfair.  Factories  will 
replace  parts,  but  the  transportation  on  these  parts  must 
be  paid  by  the  customer,  and  the  labor  charges  for  in- 
stalling the  same,  even  though  the  cars  have  seen  little 
or  no  service.  This  matter  should  be  remedied,  and  the 
factories  under  their  guarantee  should  take  care  of  this 
item  to  build  up  a  reputation  for  themselves  and  also 
allow  the  distributers  and  dealers  to  make  money.  This 
is  one  of  the  worst  features  of  the  business. 

4 — It  is  quite  true  the  majority  of  factories  have  given 
their  cars  very  poor  inspection,  indeed,  with  the  result 
that  poor  assembly  has  occurred  in  many  cases.  I  be- 
lieve that  when  you  quote  $50  per  car  as  the  cost  to  the 
dealer  for  taking  care  of  this  poor  assembly,  you  are 
putting  it  very  low.  I  know  of  a  number  of  cases  where 
the  amount  far  exceeds  that  sum.  In  some  cases  the 
factories  have  taken  care  of  this  bill,  but  have  not  done 
so  in  the  majority  of  instances. 

5 — The  poor  assembly  of  cars  by  factories,  undoubt- 
edly, has  cost  the  dealers  considerable  money  to  put 
cars  in  suitable  shape  for  deliveries,  and  not  a  single 
case  of  reimbursement  has  come  to  my  knowledge. 

6 — This  is  a  fact.  Not  only  have  the  assemblies  been 
poor,  but  we  have  had  instances  of  equipment  being 
short  when  it  was  self-evident  that  the  cars  were  loaded 
that  way.  We  have  had  to  buy  two  or  three  clocks,  and 
so  forth.  We  have  had  to  tear  down  several  engines 
because  of  tight  pistons.  The  factory  is  absolutely  arbi- 
trarily taking  a  position  that  it  cannot  err  nor  can  any 
of  its  employees ;  therefore,  if  they  do  not,  of  their  own 
accord,  send  us  a  Back  Order,  we  have  to  pay  the  bill. 

7 — My  last  records  show  that  it  cost  me  about  $75 
per  car  to  put  the  Blank  in  condition  for  customers, 
and  we  were  never  reimbursed  one  cent  by  the  factory 
for  labor.  In  addition  to  this,  we  have  to  pay  express 
both  ways  on  parts  returned,  but  in  most  cases  the 
parts  were  furnished  free  by  the  factory. 

8 — The  assembly  work  in  the  aggregate  has  been  poor. 
The  inspection,  as  a  rule,  has  been  a  joke,  and  it  is  ac- 
knowledged that  most  dealers  before  starting  on  their 
drive-aways  inspect  their  cars  before  taking  a  chance 
on  the  road.  However,  our  factories  have  made  good 
any  defect  and  have  allowed  us  the  credit  to  cover  on 
the  parts  and,  in  some  cases,  the  labor  also  was  included 
in  our  credit. 

9 — It  has  been  the  custom  ever  since  I  have  been  in 
the  business  (11  years)  for  distributers  to  put  the  cars 
in  condition  to  run  at  their  own  expense,  and  there  has 
been  very  little  change  in  the  situation  during  the  past 
several  years. 

Granted  that  you  are  a  conscientious  manufacturer, 
and  that  you  have  survived  thus  far,  I  am  glad  to  say 
that  there  is  better  news  coming.  Very  likely  you  had 
begun  to  think  that  you  were  in  mighty  bad  company. 
But  there  are  some  automotive  manufacturers  who  have 
a  right  regard  for  the  morals  of  business.  It  is  a  great 
pleasure  to  pass  the  e  bi1     of  testimony  on  to  you: 

10 — We  have  had  more  or  less  difficulty  from  the  con- 
dition referred  to.  No  doubt,  factories  have  been  laboring 
under  a  very  serious  condition  from  a  labor  standpoint. 
We  haw  had  s  great  many  ei  rs  coi  e  i  i  thai   hava  been 


taken  into  the  shop  before  we  could  deliver  them.  In  some 
cases  on  our  Blank  cars,  we  have  had  to  spend  as  much  as 
$50  to  condition  them  for  delivery.  We  have  found  that 
these  cases,  however,  are  isolated,  and  in  such  cases  we 
have  taken  the  matter  up  with  the  factory,  and  in  nearly 
all  instances  received  entire  satisfaction.  We  believe  we 
are  particularly  fortunate  in  being  connected  with  fac- 
tories that  have  a  very  fair  policy. 

11 — Poor  assembly  has  not  been  -a  serious  matter  with 
us.    Cars  have  been  coming  through  comparatively  0.  K. 

12 — Our  factories  have  co-operated  with  us  to  the 
last  degree,  in  my  estimation,  in  relation  to  anything 
that  could  be  traced  to  poor  factory  work  or  poor  as- 
sembly, as  you  put  it.  Two  of  our  factories,  on  sev- 
eral occasions,  reimbursed  us  for  labor  when  it  could 
be  proven  that  the  job  was  improperly  done  at  the 
factory. 

13 — The  Blank  people  prefer  to  shut  down  in  prefer- 
ence to  sending  out  badly  assembled  cars.  We  have  ex- 
perienced practically  none  of  this,  but  have  experienced 
delay  in  getting  cars  and  waiting  until  they  were  prop- 
erly assembled.  We  know,  as  a  matter  of  fact,  that  lots 
of  distributers  and  dealers  have  been  put  to  the  expense 
of  a  lot  more  than  $50  a  car  to  get  their  automobiles 
into  commercial  condition,  and  that  the  manufacturer 
has  not  reimbursed  the  dealer. 

Just  a  word  more  in  closing.  It  is  to  be  hoped  that 
manufacturers  will  not  remember  the  last  four  testi- 
monials and  forget  the  others.  Also  it  is  to  be  hoped 
that  they  will  not  remember  only  the  first  two. 

Our  business  is  a  great,  big,  fine  business,  and  we 
have,  the  foundation  for  a  bigger  and  finer  business,  but 
some  things  that  are  happening  in  this  structure  are  not 
entirely  helpful.  We  must  tear  out  the  defective  ma- 
terial put  in  during  the  last  few  years  of  stress  and 
replace  it  with  honest  intentions,  well  carried  out. 

The  strongest  bond  the  manufacturer  should  weave 
should  be  that  with  the  dealer.  YOU  cannot  hope  for 
success  unless  your  dealers  are  for  you  and  with  you, 
heart  and  soul. 

We  are  not  yet  through  with  this  manufacturer-dealer 
situation. 


THE  trade  mark  law  of  1920  has  materially  softened 
the  harsh  and  apparently  unreasonable  conditions 
of  the  Trade  Mark  Act  of  1905,  under  which  so  many 
trade  marks  constantly  used  in  this  country  could  not  be 
legally  protected.  The  old  law  did  not  permit  of  the 
legal  registration  of  a  trade  mark  that  was  descriptive 
or  geographical.  Such  a  trade  mark  might  be  adopted 
and  used  in  this  country  and  respected  because  of  the 
popularity  given  it  by  advertising,  but  as  it  was  not 
legally  registered  in  this  country  any  one  could  steal  it 
for  use  in  another  country.  Under  the  new  law,  such 
trade  marks  can  be  registered.  An  automobile,  truck 
or  tractor  may  now  be  registered  under  a  trade  mark 
that  is  descriptive  or  indicative  of  the  city  or  State  in 
which  the  vehicle  is  made.  The  greatest  advantage  of 
this  law  is  that  when  a  trade  mark  is  so  registered  in 
this  country,  it  cannot  be  as  easily  stolen  in  a  foreign 
country  as  under  the  act  of  1905.  But  to  devise  a  trade 
mark  that  will  be  attractive  and  command  respect  in  all 
countries  is  quite  another  matter  and  here  is  where  the 
trade  mark  experts  can  well  serve  a  firm  that  is  going 
i'to  the  world  trade  field. 
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Some  Interesting  Bits  of  Information  on 

Foreign  Trade 

No  one  has  compiled  a  comprehensive  directory  on  Foreign  Trade  and 
probably  no  one  source  of  information  will  supply  your  needs.  It  is  only 
by  carefully  compiling  all  bits  of  information  that  fit  your  case  that  you 
can  study  your  export  problem  with  the  care  and  interest  it  warrants. 


THE  annual  meeting  of  the  National  Foreign  Trade 
Council,  which  will  be  held  in  Cleveland  May  4  to  7 
inclusive,  should  be  of  especial  interest  to  automo- 
tive manufacturers  this  year.  Surely  no  one  will  ques- 
tion the  fact  that  the  export  trade  has  been  an  important 
factor  during  the  past  year,  and  there  is  every  reason  to 
believe  that  it  will  be  even  a  more  important  factor  in  the 
years  to  come. 

Export  trade  has  peculiarities.  A  man  versed  in  do- 
mestic trade  is  not  always  entirely  equipped  for  export 
selling.  There  are  many  crooks  and  turns  that  must  be 
learned  and  mastered.  Experience  is  very  slow  in  export 
trade,  chiefly  because  the  turnover  is  slow.  It  requires  a 
long  time  to  learn  whether  or  not  you  have  offended  a  cus- 
tomer. So,  if  you  are  in  haste  to  get  into  foreign  trade, 
it  is  best  to  learn  by  the  experience  of  others.  The  meet- 
ings of  the  Foreign  Trade  Council  serve  that  purpose. 


Batteries  Abroad 

ANT  interesting  development  in  foreign  trading  is  the 
increased  attention  being  given  export  trade  by  the 
storage  battery  companies.  Several  of  these  companies 
are  establishing  export  agencies  in  many  countries  where 
sufficient  American  cars  have  been  sold  to  warrant  this 
attention.  It  is  even  more  significant  that  these  compa- 
nies are  establishing  export  agencies  only  where  the 
agency  will  provide  adequate  service  facilities. 

The  battery  companies  intimate  that  they  have  not  re- 
ceived full  support  from  the  car  manufacturers.  The  car 
exporter,  it  appears  from  the  data  in  the  possession  of 
the  battery  exporters,  has  not  realized  fully  the  impor- 
tance of  primary  information  that  should  accompany  cars 
shipped  abroad.  In  some  cases  cars  have  been  exported 
with  wet  batteries,  instead  of  the  special  dry  battery  that 
is  manufactured  for  export  trade.  As  a  result,  when  this 
car  is  turned  over  to  the  owner  four  months  after  it  has 
left  the  factory,  the  battery  is  impotent.  This  is  quite 
a  serious  defect  in  a  country  where  the  battery  is  so 
little  understood  as  in  most  of  the  countries  to  which 
cars  are  exported.  It  not  only  is  a  blow  at  the  battery 
maker,  but  what  must  be  considered  more  important,  is  a 
blow  at  the  confidence  in  the  car  and,  generally  speaking, 
to  American  cars  as  a  whole. 


Optional  Equipment 

IT  is  interesting  to  note  that  some  very  careful  mer- 
chandisers of  cars  are  going  into  the  export  business 
with  a  considerable  understanding  of  the  problems  be- 
fore them.  Among  the  cars  exhibited  in  New  York  during 
show  week  was  a  Marmon,  which  was  designed  especially 
for  export  trade.  This  car  was  at  the  Marmon  dealer  show- 
room. The  most  marked  feature  of  the  car  was  that  it 
was  a   right   hand   drive,   but   there   were   other   optional 


features,  designed  to  meet  the  wants  of  the  public  in  the 
various  countries  of  the  world  where  the  export  division 
of  the  Marmon  sales  department  may  place  the  car. 

Optional  equipment  is  quite  necessary  for  a  success- 
ful foreign  business.  The  need  of  right  hand  drives  and 
magnetos  is  very  well  known.  The  matter  of  colors 
is  also  quite  important.  In  only  a  few  countries  in  the 
world  is  the  buying  public  content  to  ride  every  day  and 
on  all  occasions  in  the  funereal  appearing  cars  that  pre- 
dominate in  the  United  States. 


Car  Census  in  Sweden 

AN  error  in  an  article  about  Sweden  as  a  market  for 
automobiles,  which  was  published  in  Automotive 
Industries  Dec.  2,  has  brought  to  us  a  number  of  letters, 
which  go  to  show  how  seriously  an  error  in  Automotive 
Industries  is  regarded,  and  which  bring  to  us  consider- 
able information.  These  letters  come  from  The  Scandi- 
navian-American Trading  Co.  of  New  York,  Fiat  Societa 
Anonima-Torino,  Turin,  Italy,  and  Capt.  John  Neren, 
editor  Motor,   Stockholm. 

These  letters  all  call  attention  that  the  figure  of  70,000  is 
entirely  too  high  for  the  number  of  automobiles  in  Sweden. 
This  figure  was  printed  as  coming  from  the  French  Cham- 
ber of  Commerce  in  Sweden.  It  is  probable  that  in 
transmission  of  this  information  a  typographical  error 
made  7000  grow  to  70,000. 

The  difficulty  in  reading  this  article  by  the  correspond- 
ents was  that  the  figure  of  7000  is  not  high  enough,  and  the 
mistake  was  not  obvious.  These  letters  inform  us  that  on 
June  1  there  was  a  census  of  motor  cars  in  Sweden  and 
that  the  number  reached  8506.  The  Scandinavian-American 
Trading  Co.,  which  represents  The  White  Co.  in  Sweden, 
adds  that  recent  information  indicates  that  the  Jan.  1 
registration  will  show  between  13,000  and  13,500  cars 
and  trucks  in  that  country.  This  great  increase  is  due  to 
the  heavy  importations  during  1920. 

The  details  of  the  June  1,  1920,  census  were: 


Country 

Stockholm 

Cars  and  trucks 

8,506 

2,137 

Motorcycles 

9,059 

1,015 

Another  bit  of  information  in  these  communications  is 
that  the  import  duty  on  automobiles  into  Sweden  is  15  per 
cent  of  the  value  c.i.f.  at  Swedish  port,  consequently  this  is 
inclusive  also  of  the  freight  and  insurance,  railroad  and 
boxing  charges,  and  not  as  stated  in  the  translated  article 


Defense  of  American  Car 

AMERICAN  ear  manufacturers  who  export  to  Australia 
have   a    firm    friend,   the   editor   of    The    Australian 
'  i  ommeiit     is    broughl    OU1     bj     an    article 

appeared    in   t  he   Dec.   l    i      •  •  ■  :'  thai    publical  ion. 
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The  comment  was  based  upon  a  criti- 
cism of  the  Adelaide  show,  written  by 
an  anonymous  correspondent.  The 
editor  apologizes  for  printing  such  a 
communication,  but  he  interlards  be- 
tween the  paragraphs  of  this  criticism 
his  own  view  of  the  points  made  by  the 
critic. 

The  critic  is  one  of  those  persons 
who  can  be  classed  as  pro-British.  He 
apparently  believes  that  Australians 
should  not  buy  cars  until  the  British 
manufacturers  are  ready  to  supply 
them.  He  let  his  antipathy  for  Amer- 
ican cars  carry  him  past  the  facts,  for 
his  statement  that  the  show  was 
financed  by  Americans  and  displayed 
more  American  cars  than  British  are 
met  with  a  mere  statement  of  fact. 
We  will  reprint  one  paragraph  of  the 
criticism  of  the  editor's  reply  as  a  type 
of  the  controversy. 

The  critic  wrote: 

"The    British    side    of    the    show, 
though  so  limited  in  numbers,  came  in 
for  a  good  share  of  attention,  and  un- 
doubtedly the  agents  will  be  able  to  report  business  by  the 
end  of  the  week,  in  spite  of  the  big  difference  between  the 
cost  of  British  and  American  cars.     That  the  British  car 
will  hold  its  own  again,  and  in  the  near  future  too,  can  be 
guaranteed.  The  British  manufacturers  have  not  recovered 
from  the  effect  of  the  war  yet,  and  may  not  do  so  for 
another   season    or   more,    but   taking   into    consideration 
the  many  advantages  America  had  while  British  interests 
were  fighting  the  wars  of  the  rest  of  the  world,  it  is  a 
marvel  that  we  could  even  make  a  show  at  all." 

The  editor  replied: 

"When  the  British  manufacturer  gives  Australians 
motor  vehicles  which  come  within  the  scope  of  the  pur- 
chasing power  of  the  Australians  then  British  builders 
will  get  all  the  trade.  The  reason  that  fewer  British  cars 
are.  being  purchased  than  American  is  due  to  the  follow- 
ing: (1)  A  mail  contractor  with  small  capital  cannot  pur- 
chase a  motor  car  for  £1250,  but  he  can  finance  one  at 
between  £300  and  £650.  (2)  The  farmer  with  heavy  de- 
mands on  his  bank  for  agricultural  machinery,  fertilizers, 
and  perhaps  seed,  when  the  drought  catches  him,  cannot 
be  expected  to  lay  out  over  £1000  in  a  luxurious  mechanical 
road  vehicle  if  one  costing  a  little  more  than  half  that  sum 
will  do  the  work  satisfactorily.  A  Rolls-Royce  limousine 
loaded  with  fencing  wire  on  an  outback  sheep  run  would 
be  an  absurd  situation.  The  British  car  has  always  held 
its  own  in  its  class.  The  British  never  have  catered  for 
the  purchasers  of  purely  utility  cars.  The  policy  of  the 
British  builder  has  always  been  to  construct  a  high-grade 
piece  of  mechanism,  costing  more,  which  has  found  a  great 
market  in  the  wealthy  old  countries  of  Europe  and  Asia, 
and  even  America;  and  also  to  the  full  extent  of  the  pur- 
chasing power  in  Australia.  No  one  questions  the  ability 
of  the  British  manufacturer  to  hold  his  own  in  his  own 
class.  We  did  not  see  during  the  war  any  rush  on  new 
,  makes  of  American  cars  in  Australia.  The  motor  traders 
in  Australia  had  two  alternatives — sell  what  they  could 
get  or  close  up  their  businesses,  sack  all  hands,  and  destroy 
a  great  industry.  No  British  or  American  capital  is  in- 
vested in  the  Australian  motor  industry.  All  the  hard 
cash  and  hard  labor  in  developing  the  trade  and  putting 
British  cars  on  the  market  were  all  Australian.  Before 
the  war  it  was  difficult  to  get  prompt  delivery  of  British 
goods.  We  don't  agree  that  it  'is  a  marvel  that  we  can 
make  a  show  at  all.'     It  is  two  years  since  the  armistice 


Some  importers  of  American  cars-  work  on  big  plans.  This  photograph 
indicates  the  extent  of  a  "private  exhibition  of  Amei-icon  cars,"  staged  in 
Copenhagen  by  K.  W.  Christensen,  agent  there  for  Buick  and  Hupmobile 
cars  and  Denby  and  Clydesdale  trucks.  Forty  vehicles  ivere  exhibited  and 
there  icas  music  and  everything  to  make  a  show  attractive 

was  signed,  and  if  our  correspondent  will  examine  British 
Board  of  Trade  figures  he  will  find  that  in  most  British 
industries  pre-war  figures  have  been  exceeded.  Only  in 
the  motor  trade  are  there,  signs  of  delay  in  recapturing 
pre-war  export  trade,  and  this  is  due  to  the  absorption 
of  output  in  the  home  market." 
- 
Postage  on  Export  Mail 

MANY  companies  which  have  a  central  mailing  de- 
partment to  handle  all  outgoing  correspondence 
have  found  difficulty  in  getting  the  right  stamps  placed 
upon  their  foreign  letters.  In  the  rush  of  handling  a 
large  amount  of  mail,  a  foreign  letter  generally  is  in- 
cluded in  a  bunch  destined  for  domestic  points  and  the 
result  is  that  a  two-cent  stamp  is  placed  on  the  com- 
munication going  to  the  Argentine  or  perhaps  Italy.  The 
result,  of  course,  is  generally  unfortunate.  The  firm  re- 
ceiving the  letter  not  only  has  to  pay  the  missing  postage 
and  any  penalties  that  may  have  accrued,  but  also  ob- 
tains a  very  poor  impression  of  the  manner  in  which 
the  offending  company  handles  its  foreign  business. 

One  way  of  combating  such  mistakes  is  to  have  the 
word  "foreign"  or  the  letter  "F"  written  or  stamped  in 
the  upper  right  hand  corner  of  the  envelope  where  the 
stamp  is  to  be  placed.  When  the  envelope  is  addressed, 
the  word  or  letter  is  written  either  on  the  typewriter  or 
pencil  or  a  rubber  stamp  may  be  provided  for  this  pur- 
pose. Then,  when  the  letter  goes  to  the  mailing  depart- 
ment to  be  stamped,  the  worker's  eye  is  caught  at  once 
with  the  mark  where  the  stamp  is  being  placed.  Thus 
warned,  the  proper  stamp  is  affixed  and  the  evidence  of 
this  bit  of  efficiency  disappears  with  the  certainty  that 
the  receiver  of  the  letter  will  be  unable  to  exclaim  that 
"another  American  company  has  shown  carelessness." 


A  RECENT  report  of  the  National  Association  of  Corpo- 
ration Training  states  that  out  of  117  companies  from 
whom  information  was  asked,  36  were  making  more  or  less 
extensive  use  of  rating  scales  in  employment  and  per- 
sonnel work.  Some  twelve  companies  used  such  scales  to 
apply  to  all  positions;  seven  used  them  for  executives  only; 
five  for  salesmen;  five  for  foremen;  two  for  agents;  three 
for  telephone  operators,  and  one  for  all  employees  on  a 
salary  basis. 
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Transmission  Brakes 

Editor  Automotive  Industries: — It  is  not  very  often 
that  I  find  myself  opposed  to  the  views  expressed  in  an  A.  I. 
editorial,  but  I  cannot  help  feeling  that  the  recent  com- 
ment on  transmission  brakes  missed  a  few  points  of  some 
importance. 

It  is  my  conviction  that  the  best  service  brake  is  a  trans- 
mission brake,  when  all  things  are  considered,  and  this  is 
not  based  on  old  European  prejudice;  I  hope  that  I  have 
very  little  of  that  left  in  my  make  up. 

Taking  the  advantages  of  the  service  transmission  brake 
as  they  appeal  to  the  user:  First,  there  is  its  great  power 
with  small  exertion ;  second,  there  is  extreme  ease  of  ad- 
justment, and  third,  there  is  much  easier  replacement 
when  relining  becomes  necessary. 

Against  these  unquestioned  good  points  there  are  three 
conventional  objections:  That  the  brake  is  dangerously 
powerful,  that  it  over-stresses  the  universal  joints  and 
that  it  puts  excessive  loads  on  the  bevels  in  the  rear  axle. 

Now,  as  a  matter  of  fact,  it  is  high  speed  rather  than 
high  unit  pressure  which  is  bad  for  universals,  and  as  for 
the  driving  gear  pressures,  a  properly  designed  brake 
does  not  give  deceleration  greatly  in  excess  of  the  accel- 
eration on  low  gear  while  the  total  length  of  time  during 
which  a  transmission  brake  would  be  "hard  on"  never  ex- 
ceeds a  few  seconds  per  hour  of  driving. 

As  to  the  absolute  power,  this  is  a  question  of  design. 
Most  transmission  brakes,  whether  American  or  European, 
are  not  particularly  well  thought  out,  just  as  most  rear 
wheel  brakes  are  not  of  the  engineering  quality  to  be  ex- 
pected from  that  of  the  rest  of  the  car  to  which  they  are 
attached.  Brake  design  generally  has  been  neglected  very 
much  indeed,  and  has  been  assumed  to  be  easy,  whereas  it 
is  really  not  easy  at  all. 

Many  transmission  brakes  have  been  made  too  power- 
ful, because,  owing  to  the  compactness  of  everything,  very 
slight  pedal  movement  is  sufficient  to  set  the  brake.  This 
can  be  compensated  for  by  proper  proportioning  of  the 
various  levers  or  by  the  introduction  of  a  spring  link, 
positively  limiting  the  pressure  that  can  be  applied  to  a 
predetermined  maximum. 

Incidentally  the  hand-operated  transmission  brake  is 
far  more  liable  to  be  too  powerful  and  is  far  more  likely 
to  do  damage  owing  to  the  facts  that  the  leverage  is  very 
great  and  that  the  ratchet  locks  the  brake.  One  of  the 
greatest  charms  of  a  good  transmission  brake  is  its  deli- 
cacy of  "feel"  to  the  foot,  especially  when  braking  on  very 
slippery  roads. 

While  I  am  altogether  in  accord  with  your  editorial  in 
its  condemnation  of  the  conventional  external  rear  wheel 
brake  it  has  a  point  or  two  in  its  favor  which  ought  in 
fairness  to  be  mentioned.  First,  if  both  brakes  are  to  be 
rear  wheel  brakes,  then  the  double  expanding  brakes  are 
a  little  heavier.  Also  some  brake  linings  are  apt  to  glaze 
if  not  occasionally  fed  with  abrasive  material.  My  ex- 
perience has  been  that  linings  with  much  brass  wire  are 
very  liable  to  glaze  if  perfectly  inclosed.  Another  draw- 
back is  that  to  reline  an  internal  brake  costs  more  than  to 
do  the  same  job  on  an  external  one,  owing  to  the  necessity 
for  removing  the  wheels.     This  last  argument,  for  what- 


ever it  is  worth,  must  also  be  put  in  favor  of  making  the 
transmission  brake  the  service  brake,  if  it  is  used  at  all, 
since  a  transmission  brake  is  easier  to  remove,  and  reline 
than  any  pair  of  rear  wheel  brakes. 

There  is  little  doubt  that  ideal  braking  is  obtained  from 
brakes  on  all  four  wheels.  Properly  linked,  such  brakes 
will  never  cause  skidding  and  will  be  more  powerful  than 
even  the  best  of  transmission  brakes,  but  the  mechanical 
difficulties  are  considerable. 

In  the  hands  of  the  average  owner  or  repairman  the 
rear  wheel  brakes  on  most  cars  soon  get  a  little  irregular 
in  action.  The  equalizing  gear  gums  up  and  is  never 
oiled  and  so  forth.  In  most  front  wheel  brakes  the  operat- 
ing system  is  such  that  oiling  and  intelligent  adjustment 
are  essential,  and  the  user  is  calling  out  for  less  parts  to 
look  after.  A  transmission  service  brake  does  simplify 
maintenance  and  gives  better  braking  than  the  conven- 
tional system.  It  is  also  cheaper  by  a  long  shot  than  four 
wheel  brakes.  So,  while  the  ideal  system  may  have  a 
vogue  on  costly  chassis,  everything  points  to  the  trans- 
mission brake  as  being  the  best  choice  for  the  medium 
priced  machine.  A.  Ludlow  Clayden. 


Some  Suggestions  to  Manufacturers 

Editor   Automotive  Industries: 

Why  don't  more  car  makers  install  the  invaluable  gas 
saving  shutters  on  the  radiators? 

Why  don't  they  give  a  man  who  drives  his  own  car 
and  takes  long  trips  in  the  summer,  or  any  other  time, 
some  protection  against  the  petty  thieves  who  infest 
garages  by  putting  locks  on  all  door  pockets? 

Why  don't  they  also  protect  Mr.  Owner  from  the 
"smart"  garage  man  who  lifts  the  hood  and  "adjusts"  the 
carbureter  because  the  car  won't  start  immediately  on  a 
cold  morning,  said  protection  to  consist  of  good  locks  on 
the  hood  at  a  cost  of  $2  or  $3? 

Why  don't  they  put  the  horn  w-here  there  is  some  chance 
of  a  truck  driver  hearing  it,  that  is,  under  the  left  head- 
light, so  that  the  sound  will  be  thrown  forward  without 
interference,  and  deflected  to  the  right? 

Why  don't  they  try  out  some  of  the  several  hundred  de- 
vices that  will  cause  the  headlights  to  turn  with  the  car 
so  that  the  road  is  always  lighted  even  on  sharp  curves,  at 
least  as  far  as  the  driver  can  see  around  the  "bend"?  A  de- 
vice of  this  kind  should,  in  my  opinion,  be  non-operative 
in  the  day  time,  by  the  turning  of  a  screw,  and  when  in 
operation  only  the  lamp  on  the  outside  of  the  curve  should 
turn  inward  on  the  curve.  H.  C.  Morris. 

Washington,  D.  C. 


A  Book  on  Carburetion 

WE  have  recently  received  copy  of  the  second  edi- 
tion of  a  book  entitled  Carburetion  in  Theory  and 
Practice  by  Robert  W.  A.  Brewer,  Crosby,  Lockwood  & 
Son,  Publishers.  New  matter  contained  in  this  volume 
includes  appendices  summarizing  data  from  papers  by 
Professors  0.  C.  Berry  and  C.  E.  Lucke  and  G.  H.  Baillie. 
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Wages  and  Working  Hours  Are 
Different  Problems 

Recent  reports  indicate  that  some  manufacturers  are  coupling  demands  for 
wage  decreases  with  demands  for  longer  working  hours.  Fatigue  cannot 
be  swept  away  by  fear  of  losing  a  job.  Proper  working  hours  depend 
upon  sound  investigations  and  analyses.  They  comprise  an  entirely  dif- 
ferent problem   than  that  of   wages   and   should   be   treated   separately. 

By  Harry  Tipper 


IN  the  information  wnich  has  been  received  lately 
concerning  the  notices  by  employers  as  to  reduction 
in  wages,  it  is  interesting  to  note  that  in  a  number 
of  these  cases  the  demand  is  made  not  only  for  a  reduc- 
tion in  the  wages,  but  for  an  increase  in  the  number  of 
working  hours  from  eight  to  ten,  from  eight  to  nine  and 
from  eight  to  twelve.  This  would  indicate  that,  in  the 
minds  of  many  manufacturers,  the  present  is  a  good 
time  to  try  to  bring  back  the  conditions  which  existed 
before  the  war.  It  also  indicates  that  in  those  cases 
the  reason  for  the  cut  in  wages  is  not  entirely  a  case  of 
labor  surplus  in  their  particular  establishment. 

There  are  two  elements  to  be  considered  in  the  ques- 
tion of  hours  apart  from  the  demand  of  the  labor  union 
or  the  worker,  and  entirely  apart  from  the  custom  which 
has  been  established  in  connection  with  an  industry. 

On  much  of  the  work  which  is  done  in  various  lines  of 
industry,  the  investigation  of  the  medical  profession  and 
the  engineers  working  with  them  have  established  a 
definite  relation  between  the  fatigue  and  the  number  of 
hours  in  each  day,  so  that  the  production  is  not  actually 
maintained  day  after  day  on  an  increased  scale  in  pro- 
portion to  the  number  of  extra  hours  worked. 

The  question  of  fatigue  has  been  occupying  the 
attention  of  some  of  the  engineers  and  some  of  the 
industrial  medical  me/i,  but  the  factors  which  enter 
into  this  fatigue  have  not  been  established  thor- 
oughly and  the  results  are  not  entirely  conclusive. 
However,  it  has  been  observed  that  there  is  a  very 
definite  limit  to  the  number  of  hours  which  can  be 
worked  economically  on  any  given  class  of  work, 
and  these  limits  vary  according  to  the  condition  and 
character  of  the  work. 

There  is,  of  course,  a  considerable  variance  in  the 
actual  fatigue  established  in  the  individual  case  and  it 
is  necessary  to  secure  an  average  from  a  number  of 
cases  in  order  to  determine  the  general  conditions  gov- 
erning that  kind  of  work. 

Previous  custom  is  not  of  much  importance  in  this  re- 
spect, as  the  earlier  investigation  did  not  deal  with  the 
human  side  particularly,  and  the  knowledge  of  the  hu- 
man frame  had  not  reached  the  point  where  we  could  de- 
termine fatigue  with  any  reasonable  exactness  or  know 
anything  about  the  factors  which  enter  into  it.  The 
bibliography  of  production  is  very  barren  of  information 
on  this  subject,  and  it  is  necessary  to  go  to  the  medical 
library  to  get  the  best  work  which  has  been  done  upon 
this  matter. 


Nevertheless,  sufficient  has  been  accomplished  to  show 
that  the  fatigue  established  by  the  working  period  bears 
a  direct  relation  to  the  length  of  the  period,  and  when 
it  is  accumulated  to  a  certain  degree,  it  has  a  tendency 
to  carry  over  so  that  the  efficiency  is  not  as  great  at 
the  start  of  the  following  day.  This,  of  course,  is  par- 
ticularly true  in  the  highly  repetitive,  monotonous  work 
which  requires  concentrated  effort  of  mind  and  hand 
upon  a  few  rapid  operations,  but  it  is  true  of  all  classes 
of  work,  although  the  length  of  the  required  period 
varies. 

The  extension  of  a  half  hour  in  the  working  period  is 
sufficient  to  accelerate  the  production  drop  very  rapidly 
in  the  extended  period,  and  it  is  a  question  whether  the 
production  increase  secured  in  the  period  of  extension  is 
sufficient  to  justify  the  operation  being  continued  that 
length  of  time. 

These  manufacturers  who  are  demanding  a  return 
to  the  ten  and  twelve-hour  day  without  having  con- 
sidered the  matter  apparently  any  further  than 
their  desire  to  establish  pre-war  conditions,  are  for- 
getting the  fact  that  the  cost  of  production  is  a  re- 
lation between  the  cost  per  hour  and  the  production 
during  the  same  period. 

The  idleness  of  machinery  frequently  costs  a  great 
deal  more  than  the  idleness  of  men,  and  it  is  better  to 
close  down  the  establishment  rather  than  to  run  the 
machinery  at  a  production  which  is  not  sufficient  to  pay 
the  interest  charges  on  the  machinery  operation. 

This  is  not  an  absurd  picture,  as  investigations  have 
shown  in  past  years  similar  conditions  existing  in  indus- 
tries where  long  hours  have  prevailed,  without  regard 
to  the  character  of  the  work  and  the  extent  of  the  fatigue 
established  during  the  working  period. 

Sufficient  attention  has  not  been  paid  to  the  in- 
vestigation of  production  curves  and  the  effect  upon 
these  of  a  small  decrease  or  increase  in  the  working 
period  itself.  And  practically  no  investigation  has 
been  made  as  to  the  effect  of  a  long  working  period, 
day  in  or  day  out,  upon  the  attitude  of  the  worker, 
his  incentive,  and  the  demand  for  the  establishment 
of  a  minimum  pace.  The  object,  of  course,  of  all 
operations  in  industry  is  to  establish  the  minimum 
cost  per  piece  in  production,  and  this  object  is  not 
always  to  be  determined  by  a  calculation  of  the  rate, 
the  hours  of  work  and  the  average  work  per  hour. 
There  is  too  much  difference  in  the  capacity  of  the 
man  and  the  amount  of  work  he  is  supposed  to  do 
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under  conditions  which  do  not  tend  to  bring  out  the 
full  potential  power. 

It  is  not  so  long  ago  that  several  industries  changing 
from  nine  to  eight  hours  found  production  per  man  to 
be  the  same  for  the  shorter  day,  and  it  is  interesting  to 
note,  that  with  the  new  arrangement  between  the  British 
coal  miners  and  the  government,  although  the  hours 
have  been  materially  shortened,  the  miners  are  showing 
the  increase  which  will  justify  the  wage  increase. 

It  may  be  that  industry  will  find  that  a  greater  number 
of  shifts  at  maximum  capacity  with  the  same  machinery 
will  permit  of  a  better  production  ratio  cost  than  the 
present  method.  At  any  rate,  the  subject  of  the  hours 
of  labor  economically  of  most  value  is  too  much  a  mat- 
ter of  investigation,  analysis  and  consideration  of  the 
medical  and  industrial  factors  involved  to  make  it  a 
matter  of  argument  with  the  workers  because  the  manu- 
facturer happens  to  have  the  advantage  for  the  moment. 

The  question  of  wage  reductions  is  one  thing;  if  the 
cost  of  the  articles  themselves  will  not  justify  the 
wages  that  are  being  paid,  it  is  necessary  that  those 
wages  should  be  reduced.  The  question  of  hours  is  an 
entirely  different  matter.  This  is  not  merely  a  matter 
of  extending  the  amount  of  production.  It  might  be  of 
no  value  to  the  manufacturer  who  paid  hourly  wages. 
The  only  advantage  will  be  in  the  case  of  the  manufac- 
turer who  pays  by  the  day  and  who  hopes  to  secure  a 
sufficient  amount  of  extra  production  in  the  hour  or 
two  hours  demanded,  to  pay  for  the  running  of  the  plant 
during  the  extra  period. 

The   circumstances    under    which    these   demands 
have  been  made  do  not  indicate  that  the  manufac- 


turers' investigations  have  clearly  demonstrated  the 
length  of  working  period  which  would  be  economi- 
cally sound  for  his  factory,  and  it  is  unlikely  that 
any  such  investigations  have  been  made  as  they  are 
unusual  and  most  factories  have  not  attempted  to 
examine  the  question  from  this  standpoint. 

Fatigue  is  not  something  which  cannot  be  over- 
come by  fear  of  the  job  and  it  is  not  swept  away  sim- 
ply because  the  conditions  are  to  the  advantage  of 
the  employer.  It  is  definitely  related  to  the  effort 
in  character  and  extent,  and  the  length  of  the  period 
through  which  that  effort  must  be  made.  It  is  just 
as  definite  in  its  consequences,  and  while  it  depends 
to  some  extent  upon  mental  factors,  the  result  is 
physical  and  finds  its  expression  in  a  decrease  or 
limitation  of  production. 

It  is  not  a  question  of  labor  politics  or  the  demands 
of  labor,  but  it  is  a  question  entirely  of  sound  economics 
and  the  best  economy  to  the  manufacturer.  The  reason 
it  has  had  so  little  attention  is  that  the  average  manu- 
facturer has  not  studied  the  investigations  which  have 
been  made  and  the  average  engineer  has  not  had  the 
opportunity  to  go  into  it  as  it  affects  the  production  of 
the   plant. 

These  changes  which  are  suggested  in  various  lo- 
calities in  accordance  with  information  received, 
may  or  may  not  be  justified,  but  their  wisdom  is  not 
indicated  by  the  circumstances  and  it  is  a  mistake 
to  tie  up  a  demand  for  longer  hours  with  a  wage 
reduction  at  the  present  moment.  The  two  things 
should  be  treated  as  different  matters  and  ap- 
proached in  different  ways. 


Touching  Bottom  in  Seeking  a  Basis  for  Wage  Payments 


WITH  numerous  factory  representatives  gathered 
in  one  place,  it  was  possible  during  the  New 
YorK  show  to  ascertain  with  some  degree  of  accuracy 
the  general  action  being  taken  concerning  wages  in  the 
industry. 

An  examination  of  reports  from  twenty-two  repre- 
sentative automobile  concerns,  published  in  a  recent 
number  of  Automotive  Industries,  shows  that  eleven  of 
these  firms  have  reduced  wages  and  that  eleven  of 
them  have  not  reduced  wages  up  to  the  present  time. 

The  wisdom  of  reducing  or  failing  to  reduce  wages 
just  at  this  time  cannot  be  finally  determined  as  yet. 
The  real  test  of  the  judgment  displayed  will  come  later 
when  production  is  normal  and  good  workmen  are  in 
demand.  It  will  be  very  interesting  to  the  student  of 
industrial  affairs  to  note  the  production  and  labor  turn- 
over results  obtained  by  the  different  firms  at  that  time, 
and  in  the  light  of  those  facts  to  interpret  the  wisdom 
of  cutting  or  failing  to  cut  wages  at  this  time. 

There  is  no  disputing  the  fact,  of  course,  that  wages 
will  inevitably  fall  with  the  cost  of  living,  but  there  is 
some  question  as  to  whether  they  should  follow  or  pre- 
cede a  definite  change  in  that  respect.  Food  and  lodging 
are  the  two  largest  items  of  expense  in  most  families, 
and  while  the  former  has  dropped  somewhat,  there  has 
been  no  change  for  the  better  in  the  latter.  And  with 
rent  costing  many  one-fourth  to  one-third  of  earnings,  it 
must  be  counted  as  a  large  factor  in  living  expense. 

Wages  took  a  tremendous  jump  during  and  after  the 
war,  but  so  did  the  cost  of  living,  and  wages  followed 
the  cost  of  living  up — they  did  not  precede  it.  Moreover, 
in  discussing  the  present  wage  situation,  it  is  not  feasi- 
ble to  lay  undue  emphasis  upon  the  percentage  of  rise 


in  wages  since  1914.  Before  the  percentage  of  rise 
means  anything,  it  must  be  established  that  the  relation 
between  wages  and  the  cost  of  living  was  a  just  one  in 
1914.     Undoubtedly  it  was  not  in  very  many  cases. 

If  a  certain  class  of  workman  was  receiving  in  1914 
much  less  than  was  just,  he  cannot  in  fairness  be  ex- 
pected to  justify  a  decrease  now  because  he  has  ex- 
perienced a  rise  of  100  per  cent  since  1914.  It  is  mani- 
festly absurd  to  argue  the  question  of  fair  wages  upon 
the  basis  of  how  much  wages  have  increased  since  be- 
fore the  war,  because  it  is  by  no  means  established  that 
the  wage  basis  at  that  time  was  fair. 

The  difficulty  with  wage  arguments  and  adjustments 
lies  in  the  fact  that  they  are  placed  upon  an  unsound  and 
unscientific  basis.  Never  in  the  history  of  industry  have 
wages  been  determined  upon  a  fundamentally  sound 
basis;  and  they  never  can  be  until  the  various  factors, 
human  as  well  as  mechanical,  which  are  involved  are 
more  thoroughly  studied,  investigated  and  understood. 

"Until  we  are  willing  to  take  production  service  as  a 
basis  of  reward  and  to  analyze  that  service  so  that  it 
can  be  determined  in  its  individual  relations,"  wrote 
Harry  Tipper  recently,  "wage  systems  must  continue 
to  be  arbitrary  and  in  themselves  ineffectual  in  inducing 
the  worker  to  put  forth  his  full  effort  in  production, 
incapable  of  removing  the  conflict  which  exists  at  all 
times,  and  insufficient  to  provide  a  reasonable  measure 
of  justice  for  all  workers. 

"Of  all  the  systems  for  general  wage  payments  being 
used  at  the  present  time  the  ones  which  are  predicated 
upon  the  relation  between  the  individual  and  the  quan- 
tity and  quality  of  his  production,  are  the  most  effective 
in  their  general  application." 
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Why  Not  a  Competitive  Fuel 
Economy  Test? 

THERE  are  indications  that  a  well-organized  road 
test  in  which  suitable  prizes  would  be  awarded 
for  the  cars  that  make  the  greatest  mileage  per  gallon 
of  fuel  would  attract  many  entrants  and  wide  en- 
gineering as  well  as  popular  interest.  Such  a  test 
would,  of  course,  have  to  be  run  under  carefully 
drawn  rules  which  would  take  into  consideration  the 
size  and  load  of  the  car,  and  would,  to  be  of  greatest 
value,  have  to  be  run  under  careful  supervision  to 
prevent  freak  methods  of  driving  which  no  one  would 
consider  following  in  the  normal  use  of  a  car. 

Some  manufacturers,  especially  those  who  build 
cars  with  air-cooled  engines,  consider  that  they  are 
in  a  class  by  themselves  when  it  comes  to  getting 
maximum  fuel  economy,  but  there  seems  to  be  little 
doubt  but  that  a  well-designed  water-cooled  car  of 
equal  weight  could  equal  if  not  surpass  the  perform- 
ance of  the  air-cooled  car,  for  it  should  be  able  to 
operate  with  higher  compression  ratio,  and  perhaps 


a  better  load  factor  than  the  other  type,  while  with 
proper  control  of  water  temperature  the  cylinder 
walls  need  not  be  unduly  cool. 

However  this  may  be,  under  intelligent  rules  there 
is  opportunity  for  a  competition  that  would  prove  in- 
structive, and,  we  believe,  thoroughly  worth  while. 
Such  tests  at  least  bring  out  possibilities  or  establish 
marks  at  which  to  aim  in  commercial  practice. 
Whatever  their  advertising  value  might  be  it  would 
be  of  small  moment  as  compared  to  the  engineering 
stimulus  that  should  result. 

We  shall  be  glad  to  hear  from  engineers  as  well  as 
manufacturers  who  would  be  interested  in  or  lend 
their  support  to  such  a  competition.  Comments  as 
to  the  rules  which  should  govern  an  event  of  this 
character  will  also  be  welcomed. 


The  Chicago  Show 

THE  increased  buying  which  the  opening  day  of 
the  Chicago  automobile  show  made  evident  is 
but  a  concrete  expression  of  improved  sales  conditions 
that  began  evidencing  themselves  soon  after  Jan.  1 
and  are  continuing.  In  former  years  the  increased 
wave  of  buying  set  in  motion  by  the  show  continued 
into  the  spring  and  summer  selling  season  with  in- 
creased momentum  but  there  should  be  careful 
watching  of  the  show  stimulation  this  year.  In  two 
cities,  Los  Angeles  and  New  Orleans,  the  show  stimu- 
lation failed  to  continue  as  formerly.  Following  the 
New  York  show,  the  Gotham  dealers  have  experi- 
enced increased  sales  and  manufacturers  will  do  well 
to  follow  closely  each  week  the  influence  of  the  Chi- 
cago show.  It  yet  remains  to  be  definitely  established 
whether  or  not  the  wave  of  sales  due  to  the  shows 
will  grow  into  an  appreciably  increased  volume  of 
business.  It  should  not  be  taken  as  an  established 
fact  that  such  will  necessarily  follow. 

•The  show  circuit  so  far — and  reports  from  dis- 
tributers from  the  country — establish  the  fact  that 
there  are  two  classes  of  interested  visitors : 

FIRST,  those  that  have  money  but  are  care- 
fully conserving  it  and  are  intelligently  studying 
general  conditions.  SECOND,  those  that  are 
temporarily  embarrassed  due  to  lack  of  employ- 
ment or  shrinkage  of  resources  and  looking  for 
future  information. 

It  is  the  lower-priced  cars  that  are  most  affected  by 
the  lack  of  buying  capital.  It  is  in  this  class  that 
reduced  production  will  be  noticed  during  this  year. 

Among  distributers  there  are  wide  differences  of 
opinion  regarding  price  qhanges.  The  policy  to  be 
pursued  is  largely  individual  with  different  organiza- 
tions. Several  companies,  that  have  made  substantial 
reductions  in  the  past  four  months  and  are  giving 
rock  bottom  values,  are  not  only  going  steadily  on 
with  a  manufacturing  program  but  the  cars  are 
selling  generally.  The  public  seems  to  be  conscious 
that  they  are  giving  good  value  for  the  money. 
Others  cannot  make  price  alterations,  due  to  stocks 
in  dealers'  hands  and  heavy  inventories.  There  are 
sections  of  the  country  where  the  scarcity  of  money 
is  such  that  any  price  reduction  would  not  stimulate 
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sales  because,  despite  the  reduction,  the  money 
scarcity  would  prevent  buying. 

The  Ford  situation  is  creating  much  discussion  and 
a  good  deal  of  confidence  is  given  to  the  opinion  that 
Ford  will  have  to  increase  his  price  or  resume  pro- 
duction on  a  100  per  cent  basis,  and  that  an  increase 
in  Ford  price  would  have  a  very  stabilizing  influence 
on  the  industry,  proving  to  the  doubting  Thomases 
that  the  bottom  has  been  reached  on  a  number  of  cars. 
With  so  many  out  of  the  buying  market  in  the  low 
price  field,  a  resumption  of  100  per  cent  production 
seems  improbable. 

The  Chicago  show  is  offering  the  greatest  oppor- 
tunity for  studying  conditions,  but  the  study  will 
have  to  be  continued  for  weeks  after  the  show  is  over. 
Most  manufacturers  are  going  to  resume  production 
on  one  scale  or  another  as  a  result  of  the  Chicago 
show  and  are  not  placing  much  importance  on  such 
local  shows  such  as  those  in  Minneapolis  or  Kansas 
City. 


A  Factory  Service  Manager's  Task 

THE  recent  meetings  of  the  factory  service  man- 
agers have  brought  out  one  point  that  should 
make  for  better  service  for  automobiles  in  the  future. 
An  increasing  number  of  factory  service  managers 
are  listing  for  their  several  service  stations  the  tools 
that  can  best  be  used  for  repairs  on  the  car  with 
which  they  are  chiefly  concerned.  In  many  cases  it 
is  necessary  for  the  service  manager  to  design  and 
practically  manufacture  certain  tools  so  that  his  car 
can  be  serviced  at  a  cost  comparable  with  the  service 
of  competing  cars.  Recently  Paul  Williams,  service 
manager  of  the  H.  H.  Franklin  Mfg.  Co.,  classified 
the  tools  that  must  be  listed  as  follows : 

1 — Commercial  wrenches  (this  includes  such 
wrenches  as  standard  open  end  and  pipe  wrenches). 

2 — Specialty  tools.  These  are  made  by  companies 
making  special  automobile  tool  equipment;  such  as 
valve  grinders,  etc. 

3 — Tools  required  for  the  particular  make  of  car 
the  distributer  is  handling. 

If  service  managers  generally  would  interest  them- 
selves to  this  extent  in  their  service  stations,  service 
would  begin  to  look  up.  It  is  especially  the  task  of 
the  factory  to  see  that  the  local  service  man  knows 
how  he  can  most  economically  do  the  work  brought 
to  him  by  the  owner. 


Thrift  Campaigns  in  Factories 

A  CAMPAIGN  is  being  carried  on  to  induce  manu- 
facturers to  institute  thrift  departments  in 
their  factories.  In  the  main,  the  suggestion  is  that 
Liberty  Bond  campaigns  be  repeated.  It  has  been 
suggested  to  Automotive  Industries  that  we  en- 
deavor to  persuade  different  automotive  factories  to 
enter  into  a  competition  to  determine  which  can  sell 
the  largest  proportion  of  securities  to  employees. 

But  we  are  not  ready  to  do  this.  The  disappoint- 
ments of  the  Liberty  Bond  campaigns  are  many. 
The  chief  consolation  is  that  it  was  a  patriotic  effort. 
Whatever   the   results,    they   were   justified    by   the 


emergency.  The  bitter  taste  is  due  to  the  market 
price  of  Liberty  Bonds  since  they  were  sold.  Im- 
agine what  the  impression  would  be  if  a  campaign 
was  waged  in  a  less  worthy  cause.  Some  companies 
that  last  winter  sold  heavily  of  their  own  stock  to 
employees  on  part-payment  plans  have  had  a  serious 
time  in  explaining  what  has  happened,  especially 
when  it  was  necessary  to  lay  off  or  discharge  the 
purchaser. 

But  we  believe  in  teaching  thrift  to  workers.  It 
would  be  a  very  fine  thing  if  every  worker  owned 
some  securities,  or  had  other  negotiable  wealth.  You 
all  are  familiar  with  the  arguments  and  there  is  no 
use  repeating  them.  We  think  the  idea  of  inculcating 
thrift  is  a  splendid  one,  but  we  would  proceed  on  low 
gear. 

One  man  who  is  prominent  in  this  campaign  has 
stated  his  reasons  for  favoring  such  a  campaign  very 
differently  from  the  usual  thrift  promoter.  He  says 
that  industry  to-day  needs  much  money  and  that,  be- 
cause of  the  surtaxes  on  incomes,  this  money  is  not 
going  to  be  forthcoming  from  its  usual  sources — the 
monied  men  and  women  of  the  country.  Therefore, 
we  must  find  new  sources  of  wealth.  The  small  saver 
is  next  on  his  list.  So  he  suggests  that  each  manu- 
facturer would  only  be  helping  himself  by  inducing 
his  employees  to  buy. 

Very  good.  But  can  you  assure  yourself  to-day  of 
an  investment  that  will  remain  of  sufficient  value  for 
you  to  recommend  it  to  the  small  and  more  or  less 
uninformed  purchaser?  It  might  be  well  for  manu- 
facturers to  teach  thrift  and  to  encourage  savings, 
but  he  should  be  very  careful  what  securities  he  rec- 
ommends. Perhaps  the  establishment  of  a  thrift  of- 
fice, where  individuals  will  be  advised  as  to  possible 
investments,  would  be  best  under  the  circumstances. 

The  project  is  a  very  commendable  one  if  it  is  car- 
ried forward  with  sufficient  caution. 


Bankers  Recognize  the  Auto- 
mobile as  a  Necessity 

IT  is  interesting  to  note  the  worth  while  comments 
of  bankers  concerning  the  automotive  industry, 
now  that  they  are  taking  an  active  part  in  the  financ- 
ing of  our  operations.  George  C.  Roberts,  the  emi- 
nent banker  who  spoke  at  the  Society  of  Automotive 
Engineers'  dinner  during  the  annual  meeting,  dis- 
cussed the  "necessity  of  automobiles"  in  one  sentence. 
He  said,  in  effect:  "The  automobile  has  proven  that 
it  is  a  necessity  because  no  man  who  has  owned  one 
will  now  be  without  a  car."  Slowly  the  men  who 
have  power  in  financial  circles  are  putting  themselves 
on  record  in  favorable  opinions. 


A  STRONG  appeal  is  being  made  by  the  National 
Foreign  Trade  Council  to  members  of  Congress 
not  to  reduce  the  appropriations  for  the  promotion 
of  foreign  trade.  The  automotive  industry  should 
be  sympathetic  with  this  promotion.  0.  K.  Davis, 
secretary  of  the  National  Foreign  Trade  Council,  1 
Hanover  Square,  New  York  City,  can  tell  those  in- 
terested how  they  can  best  assist. 
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Gain  of  $154,000,000 
Largest  in  Industry 

Trade  Balance  Immensely  Favor- 
able   to    Country — Returned 
Vehicles  Total  $11,511,995 

WASHINGTON,  Jan.  31— Analysis  of 
statistics  prepared  by  the  Bureau  of 
Foreign  and  Domestic  Commerce  to-day 
shows  that  1920  was  the  greatest  year 
in  the  history  of  foreign  trade  in  auto- 
motive products.  Exports  of  automo- 
biles, trucks  and  automobile  parts  more 
than  doubled  in  value  in  the  twelve 
months  period  ending  Dec.  31,  1920.  Sales 
of  passenger  cars  on  foreign  markets 
increased  by  $91,555,394,  the  total  value 
of  the  142,508  cars  being  $165,255,921. 
The  29,126  trucks  shipped  abroad  last 
year  represented  a  value  of  $46,765,781 
or  an  increase  of  13,641  trucks  in  excess 
of  1919  shipments  and  an  increased  value 
of  $11,340,344.  Imports  of  926  cars  were 
valued  at  $1,026,518,  an  increase  in  quan- 
tity of  809  cars  and  $903,493  in  value. 

There  were  but  two  instances  where 
automotive  products  declined  in  volume 
or  value.  Shipment  of  airplane  parts 
fell  from  $3,249,226  to  $554,375,  notwith- 
standing the  fact  that  exports  of  air- 
planes doubled  in  value.  Sixty-five  planes 
sold  overseas  last  year  were  valued  at 
$598,274  as  against  44  machines  with  a 
declared  valuation  of  $215,300  in  the  pre- 
ceding year.  A  slight  drop  in  the  vol- 
ume of  marine  gas  engines  was  reported, 
exports  for  1920  amounted  to  9616  en- 
gines valued  at  $3,283,341  as  compared 
with  10,485  engines  valued  at  $4,363,538 
in  1919. 

The  official  figures  make  clear  the  fact 
that  the  American  automobile  manufac- 
turers are  effectively  cultivating  foreign 
markets  for  their  products  and  the 
steady  and  marked  gains  in  this  direction 
indicate  that  the  domestic  depression  is 
but  momentary. 

Import  Business  Prosperous 

There  are  unmistakable  signs  that  for- 
eign manufacturers  have  enjoyed  a  pros- 
perous trade  in  this  country  during  the 
past  year.  The  resumption  of  automo- 
tive manufacturing  abroad  and  the  care- 
ful cultivation  of  the  American  market 
made  but  little  difference  in  the  consump- 
tion of  American  products.  The  com- 
bined exports  of  automotive  products 
represent  a  gain  of  approximately  $154,- 
000,000.  Imports  of  automobile  parts 
other  than  tires  for  1920  amounted  to 
$1,252,250  as  compared  with  $278,003 
last  year,  an  increase  of  $974,243.  The 
total  imports  of  automobile  and  automo- 
tive parts  were  valued  at  $1,877,736  or  a 
small  percentage  of  the  exports. 

The  year  of  1920  witnessed  the  return 


........ 

in  large  volume  of  American  cars  and 
trucks  to  point  of  manufacture.  The 
records  show  that  4959  vehicles  with  a 
valuation  of  $7,921,540  re-entered  the 
country  without  an  assessment  of  duty. 
This  amount  is  nearly  double  the  value 
of  cars  returned  in  1919  when  1656  ma- 
chines carried  a  valuation  of  $3,590,455. 
The  business  of  returning  cars  to  this 
country  fell  off  in  December,  1920,  for 
there  were  only  42  automobiles  valued  at 
$66,041  returned  free  as  compared  with 
159  cars  valued  at  $390,780  in  the  same 
month'in  1919. 


CIIIIIMIIIII Ill 


J.  Allen  Smith  Heads 

New  Car  Corporation 

SYRACUSE,  Jan.  31— The  Nera  Car 
Corp.  is  under  process  of  organization 
here.  It  will  be  headed  by  J.  Allen 
Smith  who  recently  resigned  as  presi- 
dent of  the  New  Process  Gear  Corp.  and 
the  United  States  Light  &  Heat  Co.  and 
as  vice-president  of  the  Willys  corpora- 
tion. He'  will  be  associated  with  Carl 
Neracher  who  also  has  held  an  im- 
portant position  with  the  New  Process 
Gear  Corp.  Smith  will  be  succeeded  at 
the  New  Process  Gear  Corp.  works  by 
Layton   R.   Burt  of  Rochester. 

Plans  for  the  Nera  car  which  the  new 
company  proposes  to  construct  in  this 
city,  have  not  been  announced,  but  it  is 
understood  it  will  be  a  vehicle  especially 
designed  for  commercial  work  and  will 
be  ready  for  the  market  some  time  in  the 
next  six  months.  Neracher  is  the  origi- 
nator of  the  vehicle  which  is  not  entirely 
unlike  an  English  invention  largely 
used  abroad. 

Special  virtues  claimed  for  it  are  its 
exceptionally  light  weight  and  economy 
of  operation.  The  promoters  believe  it 
will  supplant  many  of  the  lighter  de- 
livery trucks-  now  in  use.  Those  who 
have  seen  the  Nera  car  say  that  it  is  a 
cross  between  a  motorcycle  and  an  auto- 
mobile and  that  it  will  not  weigh  more 
than  200  or  300  lbs.  It  will  be  capable 
of  a  speed  of  30  miles  an  hour. 


Propose  to  Dump 

5000  Trucks  Here 

Slough  Company  Finds  No  Mar- 
ket in  England  for  U.  S.  Used 
Army  Trucks 


LONDON,  Jan.  21—  (Special  Corre- 
spondence) — The  Slough  Trading  Co., 
headed  by  Sir  Percival  Perry,  former 
Ford  manager  in  England,  expects  to 
sell  in  the  United  States  a  very  large 
number  of  rebuilt  army  trucks  and  pas- 
senger cars,  which  were  manufactured 
in  the  United  States,  and  which  were 
bought  up  at  a  ridiculously  low  price. 
It  is  understood  that  at  the  beginning 
of  the  year  the  company  had  on  hand 
10,000  of  these  vehicles  and  it  hopes  to 
dispose  of  approximately  5000  trucks  in 
America.  Many  of  the  trucks  are  Pack- 
ards  and  Rikers,  but  the  majority  were 
made  in  the  Peerless  factory  for  the 
British  government  during  the  war. 

The  Slough  company's  stock  is  going 
very  slowly  in  this  country  as  there  is 
practically  no  demand  at  this  time.  As 
evidence  of  this  situation,  it  is  current 
gossip  that  if  a  man  goes  down  to  Slough 
with  100  pounds  sterling  in  real  money 
in  his  pocket,  the  gates  are  locked  and  he 
is  not  allowed  to  go  out  until  he  has 
bought  something,  and  that  something 
is  quite  likely  to  be  a  rebuilt  3-ton  truck 
or  a  rebuilt  passenger  car. 

The  company  has  sent  rebuilt  trucks, 
as  samples  of  what  can  be  done,  to  all 
the  Colonies  and  initial  shipments  have 
been  sent  to  the  United  States  to  test  out 
the  market  there.  The  lines  which  are 
going  to  America  are  those  which  are  not 
well  known  over  here  or  in  the  Colonies. 
The  present  premium  on  the  dollar  makes 
American  business  specially  profitable  at 
this  time  and  it  will  be  possible  for  the 
Slough  company  to  undersell  American 
makers  and  even  used  vehicle  dealers  in 
their  own  market. 


STEEL  PRICES   UNCERTAIN 

YOUNGSTOWN,  OHIO,  Jan.  29— 
Steel  prices  and  steel  plant  wage  rates 
are  still  very  much  unsettled  and  uncer- 
tain. Officials  of  the  larger  independents 
and  of  the  steel  corporation  properties 
are  unable  to  forecast  conditions  in  the 
valley,  although  there  is  no  note  of  pes- 
simism. New  business  is  not  in  the  vol- 
ume that  has  been  confidently  expected, 
however. 


BIG  MARKET  SEEN  IN  CHINA 
BOSTON,  Jan.  31— There  is  a  big  field 
for  the  sale  of  motor  vehicles  in  China, 
according  to  Prof.  Marshall  L.  Perrin  of 
Boston  University  who  has  recently  re- 
turned from  a  tour  of  that  country. 


Congressmen  Getting 

Protests  of  Dealers 

WASHINGTON,  Jan.  31— Careful  in- 
vestigation here  discloses  that  under  the 
present  law  there  is  nothing  which  can 
be  done  to  prevent  the  dumping  on  the 
American  market  of  army  trucks  made 
in  America  and  purchased  in  England  by 
the  Slough  Trading  Co.  at  a  very  low 
price.  As  a  matter  of  fact,  the  British 
traders  are  not  even  compelled  to  pay 
import  duty  for  the  law  provides  that 
goods  made  in  this  country  can  be  re- 
turned without  any  tariff  charges. 

The  first  shipment  of  these  trucks  to 
the  United  States  was  dumped  on  the 
(Continued  o)i  page  246) 
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Baker  Orders  Army  Truck  Inquiry 


Problem  of  Surplus 
to  Be  Determined 

Anthony    Presents   Legislation    to 

Dump  Excess  Vehicles —  Reaves 

Urges  Road  Need 

WASHINGTON,  Jan.  31— Congress- 
man Anthony's  persistent  efforts  to  dump 
10,000  Army  trucks  on  the  market  as 
surplus  property  and  the  introduction 
of  measures  requiring  the  transfer  of 
this  property  to  the  Bureau  of  Roads 
for  highway  construction  brought  about 
a  crisis  in  various  branches  of  the  Gov- 
ernment to-day  which  resulted  in  a 
formal  order  from  Secretary  of  War 
Baker  directing  the  Inspector-General 
of  the  Army  to  conduct  a  thorough  in- 
quiry. There  is  some  question  as  to  the 
time  required  in  the  investigation  but  it 
is  understood  that  the  incoming  Secre- 
tary of  War  will  continue  and  possibly 
broaden  the  activities  of  the  Inspector- 
General  to  a  general  inventory  in  order 
that  the  controversy  may  be  definitely 
settled. 

The  Army  appropriation  bill  which 
Congressman  Anthony  reported  out  to 
the  House  Saturday  as  chairman  of  the 
sub-committee  on  appropriations,  carried 
legislation  which  "the  committee  has 
found  necessary  in  order  to  carry  out  its 
policy  of  forcing  an  economic  and  effi- 
cient administration  of  the  War  Depart- 
ment, to  freely  resort  to  the  use  of  limita- 
tions upon  various  funds,  and  in  some 
instances  in  order  to  compel  the  sale  of 
certain  unnecessary  supplies." 

The  chairman  advised  Automotive  In- 
dustries that  this  proviso  was  inserted 
to  compel  the  War  Department  to  de- 
clare 10,000  trucks  as  "surplus"  and  sell 
them.  He  stated  that  inquiry  convinced 
him  that  the  Bureau  of  Roads  had  suffi- 
cient trucks  and  motorized  equipment 
and  could  not  absorb  the  surplus  mate- 
rial of  the  War  Department. 
Would    Limit    Motorized    Units 

The  legislation  which  the  Anthony 
committee  introduced  would  limit  the 
War  Department  in  issuance  of  motor- 
ized equipment  to  National  Guard  or- 
ganizations, contending  that  the  infantry 
units  should  be  developed  and  "mini- 
mize the  organization  of  those  branches 
of  the  guard  which  require  the  issue 
and  maintenance  of  animals  and  motors 
and  special  technical  equipment."  The 
grand  total  of  the  Army  bill  providing 
for  the  support  of  the  organization  is 
$331,222,612.12  or  $63,477,965.08  less 
than  current  appropriations  and  $368,- 
052,890.31  under  the  departmental  es- 
timates. 

It  is  quite  possible  that  this  proposed 
legislation    which    the   Kansas   congress- 


man intends  to  push  through  the  House 
will  be  blocked  on  the  ground  that  it  is 
new  legislation  and  not  authorized  by 
law.  The  attachment  of  these  "riders" 
to  appropriation  measures  is  one  of  the 
principal  causes  of  filibusters  which  de- 
lay essential  money  bills. 

The  fact  that  the  passage  of  the  An- 
thony measures  would  defeat  the  pur- 
poses of  the  Reavis  bill  introduced  in  the 
House  last  week  indicates  that  a  strong 
fight  will  be  made  to  block  the  "rider." 
Congressman  Reavis  introduced  a  bill  at 
the  last  session  which  would  require  the 
War  Department  to  transfer  surplus 
motor  equipment  to  the  Bureau  of  Roads 
but  it  met  with  a  pocket  veto.  A  similar 
measure  was  presented  by  him  last  week. 
National  organizations  of  highway  offi- 
cials are  in  favor  of  the  Reavis  bill  which 
would  allow  the  various  States  to  obtain 
trucks,  tractors  and  other  machinery  at 
small  cost.  It  would  also  prevent  dump- 
ing this  used  equipment  on  the  present 
overstocked  market. 

Both  Reavis  and  Anthony  claim  that 
this  equipment  is  rotting  at  camps  here 
and  abroad.  The  Inspector  General  must 
submit  a  report  on  three  charges.  He  is 
also  directed  to  inquire  into  allegations 
as  to  disposal  of  equipment  through  the 
sales  department  of  the  Surplus  Prop- 
erty division. 


R.  C. 


Durant  Joins 
New  Durant  Motors 

NEW  YORK,  Feb.  1— R.  C.  (Cliff) 
Durant,  son  of  W.  C.  Durant,  will  have 
charge  of  the  distribution  on  the  Pacific 
coast  of  the  cars  which  will  be  manufac- 
tured by  Durant  Motors,  Inc.  He  will 
also  be  in  charge  of  an  assembling  plant 
which  ultimately  will  be  erected  at  Oak- 
land. 

As  soon  as  his  father  announced  the 
formation  of  the  company  which  he  will 
head,  the  younger  Durant  resigned  as 
vice-president  of  the  Chevrolet  Motor 
Co.  of  California.  With  him  will  be 
C.  M.  Steves  who  has  been  Durant's  as- 
sistant for  several  years  in  active  charge 
of  the  Oakland  Chevrolet  assembling 
plant  Both  men  will  give  all  their  time 
to  the  new  organization. 


JEFFERSON  PRODUCTION  NEAR 
JEFFERSON,  WIS.,  Jan.  31— The 
Jefferson  Rubber  Co.,  which  is  erecting 
a  new  tire  and  rubber  goods  manufac- 
turing plant  at  Jefferson,  Wis.,  to  be 
ready  for  production  about  Feb.  15,  has 
made  a  return  gift  of  $15,000  in  cash  to 
the  Jefferson  Realty  Co.,  which  provided 
a  bonus  of  $25,000  four  months  ago  to 
secure  the  industry  for  the  city.  The 
new  factory  is  80  x  300  feet  in  size  and 
now  fully  enclosed,  so  that  interior  work 
is  under  way  and  some  equipment  is 
already  being  installed. 


Limited  Production 
Proposed  by  Ford 

Not    More    Than    5,000    Men    at 

Work — Few  Cars  to  Be  Made 

in  February 


DETROIT,  Jan.  31— Approximately 
5000  men  returned  to  work  to-day  at  the 
Highland  Park  plant  of  the  Ford  Motor 
Co.  Virtually  all  of  them  are  engaged 
in  getting  the  plant  ready  for  produc- 
tion, but  the  manufacture  of  cars  has 
not  been  resumed  and  it  is  impossible  to 
learn  when  it  will  be.  The  force  will  be 
increased  gradually  and  when  production 
is  begun,  it  will  be  on  the  basis  of  actual 
sales  and  it  will  be  some  time  before 
anything  like  a  real  working  force  is  em- 
ployed or  quantity  production  started. 
It  is  safe  to  say  that  comparatively  few 
ears  will  be  made  in  February. 

None  of  the  parts  makers  who  supply 
Ford  have  been  given  opening  orders 
save  the  Briggs  Mfg.  Co.  which  makes 
coupe  bodies.  That  company  has  recalled 
about  1000  men  or  40%  of  its  normal 
force  on  the  strength  of  instructions  from 
Ford,  but  it  is  said  the  order  does  not 
specify  the  number  of  bodies  Ford  will 
want  or  when  his  production  will  begin. 

The  parts  manufacturers  are  under 
the  impression  that  the  probable  pro- 
duction in  the  Ford  factory  for  February 
will  not  be  large  enough  to  warrant  them 
in  reopening  their  plants.  The  Fisher 
Body  Co.  is  taking  on  a  few  men  each 
day  on  account  of  the  gradual  improve- 
ment in  business. 

The  Liberty  Starter  Co.,  which  makes 
all  the  Ford  starters  except  those  manu- 
factured in  the  Ford  factory,  has  not 
been  ordered  to  resume  operations.  Offi- 
cials of  the  company  say  they  have  no 
surplus  and  expect  to  receive  instructions 
to  start  as  soon  as  Ford  production  be- 
gins. 

Formal  Statements  Withheld 

It  still  is  impossible  to  obtain  any 
authoritative  statement  covering  the 
Ford  situation.  Edsel  Ford  has  not  been 
discharged  from  the  hospital  where  he 
recently  was  operated  on  for  appendicitis 
and  so  many  of  the  officials  of  the  com- 
pany have  resigned,  that  those  who  are 
left  are  not  taking  any  chances  of  un- 
pleasant consequences  by  discussing  the 
present  situation.  Nothing  definite  is 
known  here  of  the  progress  of  the  negotia- 
tions for  a  large  loan.  It  is  understood 
that  representatives  of  the  Guaranty 
Trust  Company,  The  Chase  National 
Bank  and  the  Liberty  National  Bank,  all 
of  New  York,  are  participating  in  the 
financial  parley.  Bankers  here  are  skep- 
(Contimied   on   page    243) 
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Many  Bankers  Attend 
Chicago  Show  Meet 

Inspiring  Addresses   Feature  Big 
Dealer   Event — Urge   Conser- 
vatism in  Methods 


CHICAGO,  Feb.  1— Courage  and  clear 
headedness  were  held  up  as  qualities  nec- 
essary to  carry  on  through  the  present 
business  situation  by  speakers  at  a  rous- 
ing trade  rally  with  which  the  Chicago 
Automobile  Trade  Association,  the  Na- 
tional Automobile  Chamber  of  Commerce 
and  the  Motor  &  Accessory  Manufactur- 
ers Association  opened  the  week's  activ- 
ities. Twelve  hundred  and  twenty-five 
men,  distributers,  dealers  and  salesmen 
from  Illinois  and  surrounding  States,  and 
manufacturers  from  all  parts  of  the 
country,  attended  the  dinner,  which  was 
alive  with  enthusiasm  and  which  got  ev- 
erybody set  for  a  week  of  hard  work  at 
the  show. 

Presided  over  by  Leo  A.  Peil,  president 
of  the  Chicago  association,  the  program 
presented  to  the  big  crowd  included 
George  M.  Graham,  vice-president  of  the 
Pierce- Arrow  Motor  Car  Co.;  H.  H.  Mer- 
rick, president  of  the  Great  Lakes  Trust 
Co.,  and  A.  R.  Kroh,  who  has  spoken  at 
hundreds  of  farmers'  and  business  men's 
meetings  throughout  the  country.  Sig- 
nificant in  the  attendance  was  the  pres- 
ence of  a  large  number  of  Chicago  and 
Central  Western  bankers,  who  rubbed 
elbows  with  the  automobile  men  and 
heard  Graham's  address  on  the  essen- 
tial place  of  the  automotive  industry  in 
the  development  of  the  country. 

Graham  cited  history  to  prove  the  sta- 
bility of  the  country  and  to  show  the 
soundness  of  investments  in  its  future. 
He  said  that  business  had  been  running 
on  too  rich  a  mixture. 

Graham  defended  the  sales  depart- 
ments against  critics  of  their  methods 
during  the  period  of  easy  selling,  declar- 
ing that  they  never  ceased  fighting  for 
business  for  their  companies,  no  matter 
how  easy  orders  came. 

Merrick  bespoke  the  faith  of  bankers  in 
the  automotive  industry  and  urged  upon 
it  courage,  conservatism  and  balance  as 
sure  builders  of  the  road  to  success. 

Kroh  presented  his  picture  of  the  ben- 
efits to  accrue  to  industry  and  commerce 
from  the  improvement  of  farm  conditions 
possible  through  diversification  of  crops 
and  use  of  labor  and  time  saving  machin- 
ery. 
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and  more  for  April  delivery  in  the  city 
and  though  dealers  in  the  outlying  terri- 
tory are  taking  only  a  few  cars  at  a  time, 
they  are  not  standing  still. 

Credit  and  used  cars  remain  the  big 
obstacles  to  sales  all  through  the  terri- 
tory, as  elsewhere  in  Ohio.  There  is  no 
more  bank  discrimination  against  the  in- 
dustry but  financial  houses  simply 
haven't  the  money  to  loan  on  account  of 
their  investments  in  frozen  industrial 
and  agricultural  inventories.  Accept- 
ance corporation  rates  are  so  high  deal- 
ers and  customers  are  protesting.  How- 
ever, the  bank  situation  is  better,  with 
factories  getting  into  production  again 
and  with  farmers,  on  the  eve  of  the 
planting  season,  letting  go  some  of  the 
crops  that  they  were  holding  for  higher 
prices. 
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Easier  Credits  Help 

Ohio  Trade  Recovery 

TOLEDO,  Jan.  31— The  number  of  un- 
employed here  is  gradually  growing 
smaller  because  of  increased  industrial 
activity  in  Toledo  manufacturing  plants. 
The  improved  situation  and  the  stimula- 
tion given  by  the  automobile  show  are 
helping  sales  of  motor  cars.  Dealers  are 
making  some  sales  for  immediate  delivery 


United  States  Leads 

in  Trailer  Industry 

WASHINGTON,  Jan.  31— American 
consuls  in  all  parts  of  the  world  have  re- 
ported to  the  State  Department  on  the 
possible  market  for  motor  truck  trailers 
manufactured  in  the  United  States. 
These  reports  show  that  this  country  is 
far  in  advance  of  all  other  countries  in 
the  use  of  this  economical  aid  to  highway 
transportation,  notwithstanding  England 
was  first  to  adopt  the  principle  of  trailer 
transportation  and  there  are  about  a 
score  of  trailer  manufacturers  in  Eu- 
rope, located  in  England,  France,  Italy 
and  Germany. 

The  United  States,  with  about  75 
trailer  makers  and  probably  50,000  trail- 
ers in  use,  leads  the  world  in  this  new  in- 
dustry. Trailers  are  being  exported  in 
limited  numbers  from  this  country  to 
many  parts  of  the  world,  including  Can- 
ada, the  West  Indies,  some  South  Amer- 
ican countries,  England,  Scandinavia, 
West  and  South  Africa,  the  Philippines 
and  even  China. 


KALAMAZOO  NAMES  OFFICERS 

KALAMAZOO,  MICH.,  Jan.  31.— The 
Kalamazoo  Motors  Corp.  at  its  annual 
meeting  in  this  city  re-elected  H.  A. 
Crawford  president,  and  Joseph  E. 
Brown  of  Kalamazoo  to  succeed  William 
Johnson  of  Sioux  Falls,  S.  D.,  as  vice- 
president.  R.  M.  Gregory  and  W.  B. 
Milham  continue  respectively  in  the  of- 
fices of  secretary  and  treasurer.  Two 
changes  are  reported  in  the  board  of  di- 
rectors, B.  A.  Bush  and  Glenn  L.  Ship- 
man  succeeding  Frank  H.  Milham  and 
A.  L.  Pratt. 


ENGINEERS    ESTABLISH    PRIZE 

NEW  YORK,  Jan.  31— The  American 
Society  of  Civil  Engineers  has  accepted 
the  offer  of  the  Engineering  News-Rec- 
ord to  establish  an  Arthur  M.  Welling- 
ton prize  to  be  awarded  annually  for  the 
best  paper  presented  before  the  society 
on  any  phase  on  the  science  and  art  of 
transportation,,  whether  by  land,  water 
or  air.  The  prize  is  a  memorial  in  honor 
of  the  former  editor  of  Engineering  News 
and  consists  of  the  income  from  a  fund 
of  $2000. 


Metropolitan  Sales 
Doubled  in  January 

Steady    Upward    Trend    Experi- 
enced Following  Show — Look 
for  Normal  Spring 

NEW  YORK,  Jan.  31— January  showed 
a  slow,  steady  upward  bending  of  the 
sales  curve  in  the  Metropolitan  district. 
With  motor  car  sales  showing  a  gain 
over  December  of  50  to  100  per  cent,  ter- 
ritorial distributers  are  convinced  that 
they  have  "turned  the  corner"  and  that 
there  will  be  a  gradual  resumption  of 
buying  to  a  point  probably  within  50  per 
cent  of  last  year's  abnormal  figure. 

Nobody  is  making  extravagant  claims 
for  spring.  They  realize  that  the  Janu- 
ary sales  record  contains  the  New  York 
show  impetus,  and  that  the  succeeding 
months  will  have  to  stand  on  their  own 
legs,  aided  slightly,  perhaps  by  the  clos- 
ing of  show  prospects. 

New  York's  greatest  encouragement  is 
the  optimistic  reports  from  the  smaller 
dealers  of  the  territory.  Wholesale  or- 
ders were  particularly  good  following 
the  show  and  the  weekly  reports  of  sales 
indicate  a  decided  weakening  in  the  buy- 
ing apathy  in  the  territory.  Aggressive 
selling  of  the  past  two  months  is  having 
its  effect. 

Truck  distributers  feel  somewhat  en- 
couraged, but  have  experienced  very  lit- 
tle increased  trade.  The  truck  business 
is  described  as  "spotty"  which  is  taken 
to  indicate,  that  it  is  reacting  to  the  re- 
sumption of  business  in  various  indus- 
trial lines. 

With  the  settling  of  the  weather  and 
the  beginning  of  building  operations, 
which  are  expected  to  open  on  a  fairly 
large  scale,  a  decided  increase  in  the  sale 
of  trucks  is  expected. 

The  weather  and  the  resumption  of 
spring  business  is  also  a  factor  in  the 
consideration  of  spring  business  by  the 
passenger  car  dealers.  It  is  felt  now 
pretty  generally  that  the  breaking  of  the 
mild  winter  to  date  by  a  heavy  storm  or 
two  may  postpone  the  actual  opening  of 
spring  buying  a  week  or  two,  but  it  is 
too  late  in  the  season  to  have  any  effect 
for  a  longer  period. 


WILSON  LISTS  NEW  OFFICERS 

PONTIAC.  MICH.,  Jan.  29— There 
have  been  several  changes  among  the 
officers  of  the  Wilson  Foundry  &  Ma- 
chine Co.  for  which  reason  a  list  of  offi- 
cers and  directors  to  date  has  just  been 
issued.  The  officers  are:  President, 
Charles  B.  Wilson;  vice-president  and 
general  manager,  D.  R.  Wilson;  secre- 
tary, W.  E.  MacKenzie;  treasurer,  C.  E. 
Killinger;  assistant  treasurer,  Dave  J. 
Moreland.  Directors:  Walter  C.  Chrys- 
ler, F.  K.  Dolbeer,  C.  B.  Wilson,  G.  R. 
Spencer,  D.  R.  Wilson,  C.  E.  Killinger 
and  J.  E.  Kipperley.  Officials  express 
confidence  as  to  the  future  and  believe 
that  before  the  end  of  February  the  big 
plant  will  again  be  in  big  production. 
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Chain  Company  Sues 
to  Protect  Patent 

Infringement     of     Weed     Rights 
Alleged  in  Suit  Against  Phila- 
delphia Companies 

WILMINGTON,  DEL.,  Feb.  1— Suit  has 
been  started  in  the  United  States  Dis- 
trict Court  here  by  the  American  Chain 
Co.,  Inc.,  against  the  United  Auto  Stores, 
Inc.,  of  Delaware,  and  against  George  J. 
Campbell  for  infringement  of  the  Weed 
chain  patent  No.  768,495,  granted  Aug. 
23,  1904.  Both  defendants  have  their 
principal  places  of  business  in  Philadel- 
phia. A  motion  for  preliminary  injunc- 
tion has  been  set  for  hearing  before 
Judge  Morris  on  Feb.  14. 

It  is  alleged  in  the  complaint  that  a 
chain  of  the  so-called  reversible  ladder 
type  was  manufactured  by  Campbell  so 
that  it  closely  resembled  in  construction 
and  general  appearance  the  genuine 
Weed  grip,  but  containing  inferior  qual- 
ity material  and  workmanship.  These 
chains  were  sold  by  the  United  Auto 
Stores.  Except  for  the  acts  of  the  de- 
fendants, it  is  declared  there  has  been 
general  acquiescence  on  the  part  of  the 
public  in  the  rights  of  the  American 
Chain  Co.  under  the  Weed  patent. 

It  is  further  alleged  that  the  defend- 
ants are  engaged  in  unfair  competition 
in  that  the  chain  grips  made  by  Camp- 
bell and  sold  by  the  United  Auto  Stores 
are  provided  with  cross-chains  having  a 
light  coating  of  copper  plating  which 
contrasts  with  the  gray  coating  of  the 
side  chains,  giving  these  chains  an  ap- 
pearance decidedly  similar  to  the  dis- 
tinctive dress  that  has  long  been  given 
to  the  Weed  grip  by  the  American  Chain 
Co. 

Parsons  Patent  Expired 

NEW  YORK,  Feb.  1— Life  of  the 
patent  granted  Harry  Parsons,  known 
technically  as  No.  723,299,  under  which 
the  Weed  tire  chains  had  been  made  for 
seventeen  years,  expired  March  24,  1920. 
This  was  controlled  by  the  American 
Chain  Co.,  which  succeeded  the  Weed 
Tire  Chain  Co.,  and  purchased  the  Weed 
holdings.  The  company  also  owns  the 
Weed  patent  No.  768,495.  The  Parsons 
patent  covered  a  chain  put  on  zig-zag 
fashion,  and  the  Weed  a  chain  which 
goes  straight  across  the  tire. 
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regardless  of  whether  the  owner  had 
knowledge  of  the  illicit  use  to  which 
the  vehicle  was  being  put.  The  article 
stated  that  the  particular  car  in  ques- 
tion was  loaned  to  a  friend.  This  was 
an  error  because  the  car  had  been  sold 
to  J.  W.  Goldsmith  by  the  Grant  com- 
pany although  only  $800  had  been  paid 
on  it  and  the  Grant  company  retained 
title  as  the  actual  owner.  The  Grant 
company  had  no  knowledge  whatever  of 
the  transportation  of  liquor  in  the  car 
but  the  vehicle  was  ordered  forfeited. 
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GRAND    RAPIDS    PLANTS    RESUME 

GRAND  RAPIDS,  MICH.,  Jan.  31— The 
The  Hayes-Ionia  plant  has  taken  back 
500  men  and  will  be  back  to  normal 
Feb.  15.  Three  hundred  employees  will 
return  to  the  Macey  company's  plant 
Monday. 


CORRECTION 

An  error  was  made  in  the  issue  of 
Automotive  Industries  of  Jan.  20  in 
its  account  of  the  decision  of  the  United 
States  Sapreme  Court  sustaining  the 
right  of  revenue  officers  to  seize  any 
automobile  containing  contraband  liquor 


Diamond  T  Restrains 

Cut-price  Advertising 

ST.  LOUIS,  Jan.  31— A  perpetual  in- 
junction has  been  granted  in  Federal 
court  by  Judge  Faris  to  the  Diamond  T 
Motor  Car  Co.  of  Chicago,  restraining 
Harry  Newman,  Inc.,  of  this  city,  from 
advertising  or  offering  for  sale  Diamond 
T  trucks  at  less  than  their  listed  price. 
In  the  petition  for  an  injunction,  it  was 
alleged  that  the  defendants  were  former 
distributers  of  the  truck  in  St.  Louis  but 
that  their  contract  was  cancelled  for  good 
reason  and  that  they  were  advertising  in 
twenty-five  of  the  larger  cities  of  the 
country  that  they  would  sell  Diamond  T 
trucks  at  a  35  per  cent  discount  without 
any  intention  of  makng  bonafide  sales, 
but  with  the  malicious  purpose  of  injur- 
ing the  motor  car  company  and  for  the 
further  purpose  of  forcing  the  settlement 
of  a  law  suit  then  pending. 

Judge  Faris  appointed  a  special  mas- 
ter to  establish  damages  and  in  granting 
the  injunction,  declared  he  never  had 
seen  a  case  "that  equals  the  malice  in- 
volved in  this." 


BADGER  INCREASES  CAPACITY 

MILWAUKEE,  Jan.  31— The  Badger 
Mfg.  Corp.  of  Milwaukee,  maker  of  bump- 
ers, tire  carriers,  racks,  creepers,  cut- 
outs, steering  wheels,  etc.,  has  moved  into 
quarters  where  45,000  sq.  ft.  are  avail- 
able, as  against  26,000  sq.  ft.  in  the  for- 
mer plant  at  313-315  Milwaukee  Street. 
The  new  factory  is  one  erected  several 
years  and  until  now  occupied  by  the 
Harley-Davidson  Motor  Co.  as  its  auto- 
matic screw  machine  shop.  The  Badger 
Corp.  was  formed  in  1917  as  the  out- 
growth of  the  Auto  Parts  Mfg.  Co.,  or- 
ganized in  1914.  It  is  capitalized  at 
$300,000  and  is  increasing  its  force  from 
150  to  200  men.  The  business  of  1920 
aggregated  nearly  $1,000,000,  against 
$601,000  in  1919.  Charles  H.  Hathaway 
is  president;  John  T.  Johnston,  vice- 
president,  and  Walter  V.  Isgrig,  secre- 
.ary  and  treasurer. 


OILGEAR  TO  MAKE  PARTS 

MILWAUKEE,  Jan.  31— A  charter  has 
been  granted  to  the  Oilgear  Co.,  incor- 
porated under  the  laws  of  Wisconsin  with 
$500,000  capital  stock,  to  engage  in  the 
manufacture  of  hydraulic  transmissions 
and  devices  for  the  automotive  and  gen- 
eral industries.  The  promoters  are  rep- 
resented by  J.  A.  Dietrich,  Howard  T. 
Foulkes  and  J.  A.  Wickham,  of  the  law 
firm  of  Quarles,  Spence  &  Quarles. 


Interlocking  Tire 

Officials  Resign 

Complete  Re-organization  of  the 
Company  Is  Planned  hy  Stock- 
holders and  Creditors 

AKRON,  Jan.  31— Creditors  and  stock- 
holders of  the  Interlocking  Cord  Tire 
Co.  of  Akron  and  Mogadore  will  com- 
pletely reorganize  the  company  and 
name  new  officers  to  replace  present  di- 
rectors and  four  of  the  main  officers 
who  are  under  criminal  indictment  for 
alleged  violation  of  the  Ohio  "blue  sky" 
law.  Announcement  to  this  effect  was 
made  following  the  formal  offer  of  Wal- 
ter Kline,  president;  C.  E.  Foust,  sec- 
retary; J.  W.  Rinear,  treasurer,  and  L. 
W.  Rinear,  sales  manager,  to  resign  as 
officers  of  the  company  in  order  to  per- 
mit lifting  of  the  temporary  receiver- 
ship under  which  the  corporation  now  is 
operating.  Kline  and  his  co-officers  made 
the  offer  of  resignation  before  Judge 
Willard  Wright  in  Common  Pleas  Court 
to-day. 

Kline  is  indicted  for  alleged  violation 
of  the  "blue  sky"  law  and  on  a  charge 
of  obtaining  money  under  false  pre- 
tenses. Foust  and  the  two  Rinears  are 
indicted  under  the  "blue  sky"  law  for  al- 
leged assistance  in  flotation  of  the  cor- 
poration's securities  without  a  State 
license. 

Following  the  offer  of  resignation, 
thirty-six  creditors  of  the  company, 
whose  claims  constitute  approximately 
$75,000,  met  and  agreed  tentatively  to 
accept  the  offer  and  to  proceed  at  once 
with  the  reorganization  of  the  company. 
F.  B.  Hood,  Arthur  Sweeny,  Frank  Lea 
and  W.  B.  Smith,  who  were  recently 
elected  to  the  directorate  of  the  Inter- 
locking Cord  Tire  Co.,  but  who  have  not 
as  yet  qualified  for  such  official  capacity, 
have  also  offered  to  resign,  it  was  an- 
nounced. 

Creditors  named  a  committee  consist- 
ing of  W.  H.  Flower,  chairman,  F.  J. 
Bents,  L.  E.  Newman,  Otis  Prier,  R.  B. 
Koontz  and  P.  E.  Welton  to  confer  with 
stockholders  on  the  matter  of  reorgan- 
ization. A  meeting  of  stockholders  will 
be  called,  it  was  announced,  to  consider 
the  proposal  and  ratify  the  plans  and 
also  to  select  representatives  on  the  new 
board  of  directors. 

Officers  Deny  Allegations 

Indicted  officers  of  the  company  have 
issued  sweeping  denials  of  all  charges 
contained  in  the  receivership  and  the 
criminal  indictments.  In  a  formal  state- 
ment they  charge  the  receivership  and 
grand  jury  actions  to  be  the  result  of  an 
alleged  attempt  upon  the  part  of  a  few 
stockholders  to  form  a  conspiracy  to 
"ruin  the  company,"  and  that  the  in- 
dictments were  sought  "simply  to  scare 
more  stockholders  into  the  opposition 
camp,"  it  being  stated  by  the  officials 
that  stockholders  originally  petitioning 
for  the  receivership  never  at  any  time 
represented  more  than  10  per  cent  of  all 
shareholders. 
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Burleson  Defends 

Junker  Plane  Use 

General   Efficiency   and  Economy 
Factor  in  Purchase — Ameri- 
can Craft  Little  Used 

WASHINGTON,  Jan.  29— Responding 
to  a  House  resolution  demanding  in- 
formation relating  to  purchases  of 
Junker  aircraft,  Postmaster  -  General 
Burleson  to-day  advised  the  Congress 
that  Junker  planes  have  demonstrated 
their  efficiency  and  economy  in  actual 
demonstrations. 

The  Postmaster-General  said: 
"The  Junker  airplanes  purchased  by 
the  Post  Office  Department  represent  a 
forward  step  in  airplane  development 
over  the  development  at  that  time  in  this 
country.  Their  operation  over  30,122 
miles  gives  5.1  miles  per  gallon  of  f  Jel, 
as  against  an  average  of  about  2.5  miles 
per  gallon  with  the  planes  and  motors  in 
the  air  mail  service.  The  cost  of  flying 
operations  with  these  planes  is  about  30 
per  cent  less  and  the  cost  of  mainte- 
nance and  upkeep  about  50  per  cent  less 
than  is  the  flying  cost  and  maintenance 
cost  of  the  Liberty  motored  De  Haviland 
planes  turned  over  to  the  Post  Office  De- 
partment by  the  Army  and  Navy. 

"On  the  other  hand,  the  cruising  ra- 
dius of  the  Junker  plane  is  at  least  50 
per  cent  more  and  the  possible  mail  load 
is  nearly  two  and  one-half  times  as 
great  as  that  of  the  surplus  war  planes 
with  which  the  air  mail  is  principally  op- 
erated. Whether  the  relatively  low  cost 
of  maintenance  of  a  Junker  plane  over 
a  De  Haviland  will  continue  as  the  planes 
see  more  service  is  something  that  is  be- 
ing determined  by  the  daily  operation  of 
these  planes  by  the  side  of  the  De  Havi- 
lands. 

"When  the  German  planes  were  put 
into  service  by  the  Post  Office  Depart- 
ment, after  planes  of  this  type  had  made 
a  number  of  remarkable  long-distance 
runs  for  other  parties,  defects  in  the 
fuel  installation  and  in  the  engine  com- 
partment, ventilation  and  drainage  were 
discovered  through  planes  catching  fire 
in  the  air. 

Construction   Defects   Corrected 

"These  defects  of  construction  and 
engineering  were  promptly  remedied  by 
the  Post  Office  Department,  since  which 
time  the  planes  have  been  operating 
iily  in  the  mail  service  without  fire 
hazard  or  casualty  of  any  character  to 
the  crews  operating  them.  The  safe- 
guarding against  lire  hazard,  as  the  re- 
sult of  the  accidents  to  the  Junker  planes, 
has  been  of  great  importance  to  avia- 
tion and  has  resulted  in  the  elimination 
of  fire  hazard  in  other  mail  ships." 

Actually,  the  Post  Office  Department 
bought  eight  Junker  planes,  for  spare 
parts  to  the  value  of  two  additional 
planes  were  obtained  to  keep  the  other 
six  machines  operating.  The  pur 
were  made  direct  from  the  J.  L.  Air- 
craft Corp.  at  a  cost  of  $200,000.     It  wa 


GERMAN  PARTS  MAKERS 
UNDERSELL  AMERICAN 

SPRINGFIELD,  MASS.,  Feb.  1 
— German  competition  in  the  sale 
of  automobile  parts  has  already 
been  felt  by  American  manufactur- 
ers. Investigation  by  the  Amer- 
ican Bosch  Magneto  Co.  discloses 
that  German  manufacturers  are 
offering  South  American  consum- 
ers Bosch  magnetos  and  parts  at 
prices  with  which  the  American 
company  cannot  compete. 


announced  that  215  planes  of  American 
make  are  in  possession  of  the  Post  Of- 
fice Department  at  this  time,  of  which 
65  are  now  in  use.  The  remainder  are 
either  in  warehouses  or  being  remodeled. 


Army  Air  Appropriation 
Reduced  to  $19,200,000 

WASHINGTON,  Jan.  31— The  House 
Committee  on  Appropriations  has  disre- 
garded the  appeal  of  Brigadier  General 
Mitchell,  assistant  chief  of  the  Army  Air 
Service  and  has  recommended  the  appro- 
priation of  only  $19,200,000  instead  of 
the  $60,000,000  asked,  for  the  develop- 
ment of  aviation  as  a  means  of  military 
defense. 

In  his  appeal  for  funds,  General 
Mitchell  insisted  that  the  airplane  had 
become  superior  to  the  battleship  and  that 
a  well-balanced  military  program  must 
include  a  military  aerial  force  to  be  ef- 
fective in  the  next  war.  He  stated  that 
a  sufficiently  large  force  could  be  formed 
and  equipped  in  three  years  at  a  cost  of 
$45,000,000  which  represented  no  more 
than  the  cost  of  a  battle  cruiser.  He 
contended  that  the  armored  ship  is  just 
as  helpless  as  the  armored  knight  was 
when  firearms  were  brought  against  him. 


PEUGEOT  OUT  OF   1921  RACING 

PARIS,  Jan.  21 — (Special  Correspond- 
,„,,) — Peugeot  will  not  take  part  in  any 
automobile  races  this  season,  according 
to  a  decision  of  the  Board  of  Directors 
of  this  important  French  company.  This 
decision  comes  as  a  surprise,  for  not  only 
has  Peugeot  been  a  very  strong  supporter 
of  racing  in  the  past,  but  it  has  a  set  of 
183  cu.  in.  racing  machines  all  ready. 
This  policy  removes  a  possible  compe- 
titor from  the  Automobile  Club  of 
France  Grand  Prix  for  next  July,  and 
makes  it  very  unlikely  that  any  Peugeot 
cars  will  be  sent  for  the  Indianapolis 
race.  General  business  depression  is  said 
to  be  the  reason  for  Peugeot's  with- 
drawal from  racing. 


DAIMLER   DUCKIES  CAPITAL 

NEW  YORK,  Feb.  2— A  dispatch  from 
Germany  states  that  the  Daimler  Motor 
Company  of  Stuttgart,  which  manufac- 
tures the  Mercedes  car  has  increased  its 
capital  stock  from  100,000,000  shares  to 
'no, mill, -hares 
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Landing  Place  Lack 
Halts  Air  Progress 

Development     Dependent     Upon 

National  Action  in  Providing 

Facilities,  Says  Professor 

BOSTON,  Jan.  28— Boston  has  an  op- 
portunity of  gaining  fame  as  an  avia-. 
tion  center.  Prof.  E.  P.  Warner  of  the 
aeronautics  department  of  Massachu- 
setts Institute  of  Technology,  yesterday 
told  how  this  city,  this  State  or  this 
country  might  advance  the  use  of  air- 
planes, and  the  secret  is  for  the  muni- 
cipality, the  State  or  the  country  to  pro- 
vide landing  places  for  the  ships  of  the 
air. 

"We  are  making  progress  in  perfect- 
ing the  airplane — making  it  more  serv- 
iceable and  less  dangerous — but  the 
whole  program  of  aviation  has  practi- 
cally come  to  a  standstill  as  far  as  the 
public  making  use  of  it,"  declared  Pro- 
fessor Warner. 

"An  aerial  taxi-cab  in  London  costs 
approximately  the  same  as  an  earthbound 
taxj  in  Boston.  The  charge  in  England 
for  an  aerial  taxi  is  2s  6d,  or  44  cents 
for  two  persons  per  mile.  This  fare  is 
only  two  and  a  half  times  as  large  as 
that  for  an  earthbound  taxi  and  it  costs 
approximately  the  same  amount  to  travel 
by  airplane  in  England  as  by  taxi-cab  in 
Boston. 

"We  can  do  as  well  with  our  American 
planes  and  costs  if  the  proper  support 
is  given  to  us  by  the  public  and  the  gov- 
ernment. The  government  ought  to  en- 
courage private  enterprise  in  aviation, 
for  commercial  purposes  and  as  sport. 

"But  private  capital  is  slow  to  take  up 
aviation  probably  because  of  the  high 
cost  of  landing  places.  The  nearest  land- 
ing places  to  Boston  are  at  Lynnfield  and 
Framingham.  In  Texas  and  California 
the  towns  are  granting  lots  for  landing 
places  and  those  States  should  go  ahead 
fast  in  aviation. 

"It  would  be  somewhat  more  difficult 
for  a  city  or  State  in  New  England  to 
buy  landing  places  because  property  is 
more  expensive  and  it  is  harder  to  de- 
velop aviation  here  and  because  there 
are  so  many  trees  and  so  few  landing 
places  in  case  of  emergency. 

Potential  Business  Here 

"However,  the  potential  business  is 
here.  Airplane  service  between  Boston 
and  New  York  could  be  established  to 
make  the  trip  in  less  than  three  hours. 
But  very  little  time  would  be  saved  by 
airplane  if  a  person  had  to  land  in  Fram- 
ingham at  this  end  and  Long  Island  in 
New  York." 

Professor  Warner  said  the  actual  costs 
of  air  travel  in  Europe  have  shown  a 
tendency  to  steady  reduction.  He  as- 
serted that  the  fare  charge  on  the  Lon- 
don-Paris route  was  originally  20 
guineas,  but  has  since  been  decreased 
several  times,  and  now  stands  at  10 
guineas  ($37)  for  the  one  way  journey 
and  18  guineas  for  the  round  trip. 
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Russian  Trade  Ban 
.  Not   Insuperable 

Border  Countries  Present  Way  to 

Meet   Obstacles — Payments 

Chief  Difficulty 

WASHINGTON,  Jan.  31— Although 
the  export  of  automotive  products  to 
Russia  still  is  technically  under  the  ban 
of  the  State  Department  on  the  ground 
that  most  of  these  products  might  be 
used  for  military  purposes,  there  are  no 
insuperable  obstacles  in  the  way  of 
American  trade  with  the  Soviets.  This 
is  admitted  unofficially  at  the  State  and 
Commerce  departments.  Whatever  trade 
is  done,  however,  must  be  through  Scan- 
dinavia, Poland  or  some  other  country 
bordering  on  Russia.  Direct  shipments 
could  not;  be  passed  through  the  custom 
house,  but  no  obstacles  would  be  placed 
in  the  way  of  shipments  to  some  con- 
signee in  one  of  the  bordering  states. 

As  a  matter  of  fact,  the  chief  diffi- 
culty confronting  an  American  automo- 
tive manufacturer  who  seeks  an  outlet 
for  his  goods  in  Russia  is  making  satis- 
factory arrangements  to  get  payment 
for  the  goods.  If  this  can  be  done,  the 
hardest  part  of  the  problem  has  been 
solved. 

Trading  with  Russia  is  very  largely 
a  question  of  ethics.  Manufacturers  in 
other  countries  are  doing  it  and  mak- 
ing no  bones  about  it.  It  is  significant 
of  the  high  sense  of  honor  of  Ameri- 
can automotive  manufacturers  that  no 
applications  have  been  made  to  the  State 
Department  for  permission  to  ship  to 
Russia  since  the  ruling  in  reference  to 
their  products  was  made  by  the  State 
Department.  Even  more  significant  is 
the  fact  that  neither  the  State  nor  the 
commerce  departments  has  received  any 
report  of  surreptitious  trading. 

Russia  offers  a  large  potential 
market  for  small  tractors  and  the  State 
Department  undoubtedly  would  permit 
their  export.  It  would  be  difficult  to 
make  a  military  weapon  out  of  such  a 
machine.  It  is  no  secret  that  a  consid- 
erable number  of  Fordsons  have  been 
absorbed  by  Russia. 

No  Espionage  Maintained 

The  State  Department  does  not  main- 
tain an  espionage  system  in  the  coun- 
tries bordering  Russia  to  determine 
whether  its  regulations  in  regard  to 
trade  with  the  Muscovites  are  being 
violated.  It  has  no  funds  to  pay  secret 
agents  and  apparently  no  disposition  to 
interfere.  It  is  stated  frankly  that  there 
is  nothing  to  prevent  the  export  of  i  ai 
and  trucks  from  this  country  into  Russia 
through  Denmark  or  Poland  if  the 
shipper  has  an  agent  to  get  the  i 
across  the  line  and  if  he  is  enough  of  a 
financier  to  work  out  some  satisfactory 
method  of  payment. 

The  l>anish  committee  for  the  resump- 
tion    of    trade    with     Russia     lias     estab- 
lished   at   Copenhagen    the    Interna!  i 
Clearing  House  with  a  capital  of  2,000, 
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000  crowns  to  foster  trade  with  the 
Soviets.  The  All  Russian  Central  Union 
of  Consumers  Societies  has  deposited 
2,000,000  rubles  in  gold  in  the  Danish 
National  Bank  as  security  for  the  ex- 
change of  goods  and  credits.  This  is 
designed  as  a  revolving  fund  and  it  is 
expected  that  much  of  the  trade  will  be 
on  a  barter  basis. 

The  Soviets  are  stated  to  contemplate 
increasing  this  fund  to  25,000,000  rubles 
in  gold  and  it  is  known  that  they  have 
established  other  credits  for  trading  pur- 
poses in  neighboring  countries  although 
most  of  their  commerce  at  present  is 
going  through  Copenhagen. 
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Ford  British  Output 

Totals  40,500  in  1920 

LONDON,  Jan.  14  (Special  Corre- 
spondence)— Ford's  Manchester  works 
produced  40,500  vehicles  last  year  and 
employed  about  4000  hands.  This  out- 
put is  stated  to  be  20,000  better  than 
ever  before. 

Moreover,  the  result  has  been  finan- 
cially good,  ordinary  workers  at  00  cents 
the  hour  getting  $35  bonus  and  higher 
paid  workers,  if  engaged  not  later  than 
1915,  $195  bonus.  The  rest  of  the  staff 
eligible  for  a  bonus  share  also  will  bene- 
fit. Further,  50  per  cent  or  half  the 
workers,  by  virtue  of  being  investors 
in  Ford  stock,  on  which  they  get  6 
per  cent  interest  per  $50,  will  receive  an 
extra  6  per  cent. 


Saskatchewan  Outlines 
$24,000,000  Road  System 

SASKATOON,  Sask.,  Jan.  31— Plans 
for  the  construction  of  1607  miles  of 
paved  highways  throughout  Saskatche- 
wan have  been  evolved  by  C.  J.  Yorath, 
city  commissioner  of  Saskatoon,  and  will 
be  laid  before  the  provincial  government 
for  consideration.  The  program  of  road 
building,  it  is  estimated,  would  cost  $24,- 
000,000.  It  provides  for  a  pavement  fif- 
teen feet  wide  on  all  highways  and  the 
gradual  recovery  of  the  money  expended 
by  a  system  of  toll-gates  such  as  are 
still  in  use  on  turnpikes  in  certain 
American  States.  California's  paved 
automobile  highways  are  suggested  as 
the  model. 


URUGUAY  PLANS  HIGHER  TARIFF 

NEW  YORK,  Jan.  31— Increased  tariffs 
to  protect  the  local  body  building  indus- 
try is  proposed  for  Uruguay,  according 
to  a  report  from  Vice  Consul  Avery  at 
Montevideo.  The  Minister  of  Finance,  the 
Consul  states,  had  sent  to  the  Adminis- 
trative Consul  the  following  proposals 
for  increases:  Automobiles  of  bonded 
value  not  exceeding  $700  shall  pay  an 
import  duty  of  10  per  cent;  those  above 
that  value  shall  pay  20  per  cent  on  the 
value  of  the  chassis,  and  25  per  cent  on 
the  value  of  the  body.  All  automobiles 
shall  pay  "additional  duties"  which 
amount  to  about  14  per  cent.  Trucks 
shall  pay  G  per  cent  of  their  value  but 
are  exempt  from  paying  the  additional 
duties. 


Fuel  Shortage  Hurts 
South  African  Trade 


Government      Aid      in      Meeting 

Problem    Sought — American 

Cars  Gain  Popularity 

JOHANNESBURG,  SOUTH  AFRICA, 
Jan.  3 — (Special  Corespondence) — The 
petrol  question  is  still  exercising  the 
minds  of  those  connected  with  the  motor 
trade.  Supplies  have  been  more  gener- 
ous during  the  past  month  but  the  situa- 
tion still  leaves  a  great  deal  to  be 
desired.  It  seems  that  while  other  sec- 
tions of  the  commercial  community  have 
received  consideration  from  the  Govern- 
ment the  motor  trade  has  been  singularly 
neglected  in  this  respect.  With  all  due 
regard  to  this  the  motor  trade  continues 
to  be  one  of  the  most  flourishing 
branches  of  the  community. 

Houses  have  in  some  cases  gone  as  far 
as  to  import  stocks  of  fuel  entirely  inde- 
pendent of  the  oil  companies  and  the 
trade  generally  seeks  either  a  decontrol 
with  a  free  market  or  that  the  control 
take  the  form  of  a  percentage  on  the 
landed  cost.  Letters  to  the  daily  press 
have  been  suggesting  the  importation  of 
petrol  in  bulk  instead  of  the  method  that 
at  present  prevails.  Facilities  for  this 
measure  exist  at  several  ports  of  the 
Union  and  this  certainly  seems  a  feas- 
ible way  out  of  the  difficulty.  The  ques- 
tion of  shipping  has  however  to  be  con- 
sidered in  this  connection  but  in  view  of 
the  fact  that  the  shipping  position  here 
is  gradually  getting  easier  this  ought 
not  to  be  an  insurmountable  difficulty. 

Sales  of  cars  have  shown  a  rise  over 
the  figures  for  last  month  and  dealers 
are  optimistic  about  the  car  position. 
The  action  taken  by  certain  banking  in- 
stitutions from  the  countries  of  export 
in  regard  to  bills  drawn  and  presented 
by  shippers  will  tend  to  make  th<>  num- 
ber of  cars  now  coming  to  South  Africa 
less  and  less  until  the  usual  facilities 
are  resumed.  The  decreased  prices  of 
cars  at  the  factory  caused  a  stir  for  a 
short  while,  but  has  not  made  any  dif- 
ference in  sales,  and  the  demand  for 
automobiles  continues  as  strong  as  ever. 

Light  Weight  Car  Popular 

The  Spacke  has  arrived  and  bids  fair 
to  become  a  favorite  if  the  inquiries  for 
a  car  of  this  class  can  be  quoted  as 
authentic.  The  English  small  models 
that  are  imported  are  too  high  priced  to 
place  them  within  the  i-each  of  many, 
and  the  Spacke  fills  a  long  felt  want  in 
the  small  car  class.  Dealers  have  taken 
trips  to  Cape  Town  in  order  to  fix  up 
rights   for  various   parts  of  the  country. 

South  Africa  is  gradually  marketing 
accessories  of  home  invention  and  manu- 
facture. The  latest  is  a  special  stand 
for  motorcycles.  Very  favorable  com- 
ment has  been  made  by  those  who  have 
witnessed  the  ease  of  control  of  this 
stand  and  quantities  are  in  the  proi 
of  manufacture  in  order  to  cope  with 
the  demand  that  has  arisen  in  motor- 
cycling circles. 
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Fourth  Reserve  Bank 
Finds  Trade  Better 

Lower  Prices  and  Easier  Credits 

Help  Inaugurate  Buying  in 

Cleveland  District 

CLEVELAND,  Jan.  29— The  great 
army  of  automobile  owners  who  trade  in 
used-cars  in  purchasing  new  cars  are 
coming  into  the  market  to  boom  sales, 
according  to  the  business  forecast  of  the 
Federal  Reserve  Bank  of  the  Fourth 
District.  This  is  a  source  that  is  going 
to  send  the  automobile  business  soaring 
ahead  of  the  volume  of  trade  in  the  aver- 
age line  of  business  according  to  reports 
received  at  the  bank. 

These  used  car  owners  have  for  some 
time  been  watching  readjustment  devel- 
opments that  send  down  the  value  of 
their  used  cars.  Now  they  are  getting 
to  the  Doint  where  they  want  to  buy  be- 
fore the  general  readjustment  process 
further  reduces  their  second  hand  valua- 
tion. The  bank  says  that  there  are  fewer 
buyers  of  low  priced  cars  in  the  market. 
Motor  truck  manufacturers  report  in- 
creased buying  in  practically  all  sections 
of  the  country;  public  utilities  are  plac- 
ing orders,  and  according  to  one  large 
producer  "there  is  every  indication  of 
considerable  business  from  large  indus- 
tries." Makers  of  passenger  cars  com- 
ment on  the  fact  that  sales  at  the  New 
York  show,  while  not  as  large  as  a  year 
ago  when  the  shortage  was  so  great, 
were  quite  in  keeping  with  the  records 
of  all  previous  years. 

Speaking  of  general  conditions  in  the 
Fourth    Federal    Reserve    District,    the 
bank  says  that  the  turn  of  the  year  has 
witnessed  a   decided   change   in  business 
sentiment.     Reports   this  month   are   al- 
nit  in  declaring  that  signs  point 
ement  in  the  business  situation, 
redit     conditions     are     reported 
'ces  for  commodities  mean  low- 
nf  doing  business  with  a  con- 
•     use  of  additional  credit.   This 
„.c...     ..--    ..^ome    apparent    until    many 
large  inventories  purchased  at  top  prices 
have  been  worked  off,  but  it  is  a  condi- 
tion that  will  ultimately  develop  as  a  re- 
sult of  the  resumption  of  business. 

Tractor  Demand  Shows 

Steatly  Gain  in  Year 

CLEVELAND,  Jan.  29— That  the  trac- 
tor has  been  slower  to  come  into  wide- 
spread popularity  than  the  truck  or  pas- 
senger car  is  not  due  to  lack  of  merit  or 
lack  of  desire  on  the  part  of  the  farmer, 
says  L.  W.  Ellis,  of  this  city,  who  has 
taken  a  leading  part  in  advertising  the 
tractor.  Putting  the  tractor  on  the  farm 
means  the  substitution  of  individual 
power  for  motor  power,  a  complete  new 
plan  of  operation  for  the  farmer,  and  the 
scrapping  of  old  plans.  The  farmer  has 
been  slower  to  work  out  the  solution 
than  they  have  in  other  lines,  and  the 
tractor  is  not  so  old  as  the  truck  and 
passenger  car. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

But  it  is  working  out  in  Ohio.  Ohio 
farmers,  for  instance,  had  8313  tractors 
in  use  last  year  as  compared  to  4279 
in  1919,  a  gain  of  nearly  100  per  cent  in 
two  years.  Figures  for  the  United  States 
show  that  nearly  200,000  tractors  were 
made  and  sold  in  1920,  as  compared  to 
the  300,000  that  were  in  use  up  to  the 
end  of  1919. 

R.  T.  Hodgkins,  sales  manager  for  the 
Cleveland  Tractor  Co.,  says  that  pros- 
pects for  1921  are  even  better  than  they 
were  for  1920.  He  says  that  his  company 
has  sold  many  more  tractors  in  December 
1920  than  they  did  in  the  corresponding 
month  a  year  ago,  and  that  dealers  have 
small  stocks  on  hand. 
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Bower  Bearing  Yields 

1,000  Profit  in  Year 


DETROIT,  Jan.  28— The  annual  state- 
ment of  the  Bower  Roller  Bearing  Co. 
shows  that  during  the  fiscal  year  ended 
Dec.  31  the  company  made  a  net  profit 
of  approximately  $90,000.  The  report  of 
the  company  states  that  at  the  end  of 
the  first  six  months  last  year  profits  to- 
taled $122,400  but  that  during  the  other 
half  of  the  year  the  company  lost  $34,- 
993.  The  sales  for  the  first  half  of  1920 
totaled  $769,755  and  for  the  second  half 
of  the  year  they  were  $320,395,  or  a  total 
of  $1,090,140.  During  1919  the  business 
totaled  $1,603,205. 

The  Bower  company  paid  its  stockhold- 
ers $90,000  in  dividends  during  the  first 
six  months  of  1920,  or  about  $3000  more 
than  the  total  net  profits  made  during 
the  year. 

The  company  has  kept  its  personnel 
of  skilled  workers  during  the  period  of 
depression  and  is  in  a  position  to  go 
ahead  increasing  its  production  at  any 
time.  The  plant  has  been  given  a  thor- 
ough overhauling  and  is  in  better  shape 
to  take  care  of  business  than  ever  before. 
Officials  declare  that  they  are  confident 
as  to  the  gradual  return  of  activities  in 
the  automobile  industry. 


TOPP-STEWART  ADDS   DIRECTORS 

CLINTONVILLE,  WIS.,  Jan.  31— The 
Topp-Stewart  Tractor  Co.  of  Clinton- 
ville,  Wis.,  at  its  annual  meeting,  in- 
creased the  number  of  its  directors  from 
seven  to  nine,  the  new  members  being 
H.  A.  Rindt  and  Theodore  Meyer.  Offi- 
cers were  re-elected  as  follows:  Presi- 
dent, Dr.  W.  H.  Finney;  vice-president, 
H.  F.  Zarling;  secretary,  A.  C.  Cather; 
treasurer,  Levi  C.  Larson.  Active  pro- 
duction will  be  resumed  about  Feb.  1  at 
a  materially  increased  scale,  which  is 
required  mainly  by  a  wholesome  enlarge- 
ment of  foreign  demand.  Domestic 
orders  also  are  accumulating  at  a  satis- 
factory rate. 


Diversity  of  Crops 
Urged  to  Help  South 

Georgia    and    Alabama    Dealers' 

Associations  Foster  Movemen' 

to  Increase  Prosperity 

ATLANTA,  Jan.  31 — A  movement  I 
encourage  a  program  of  diversificatio 
of  crops  on  Georgia  farms  through  ; 
campaign  that  is  to  be  inaugurated  and 
carried  on  systematically  through  every 
county  of  the  state,  is  to  be  fostered  by 
the  Georgia  Automotive  Dealers'  Asso- 
ciation, according  to  a  decision  reached 
at  the  annual  convention  held  here. 

The  impetus  to  the  movement  was  given 
by  A.  R.  Kroh  in  an  address  before  the 
second  annual  convention  of  the  associa- 
tion. Kroh,  who  is  himself  a  practical 
farmer,  pointed  out  that  since  1900  more 
than  10,000,000  farmers  have  left  the 
rural  districts  for  the  cities  and  as  a 
consequence  the  cost  of  living  is  mount- 
ing higher  and  higher  because  America 
consumes  more  than  it  produces. 

Kroh  went  thoroughly  into  the  subject 
of  power  farming,  discussing  this  phase 
of  the  industry  from  the  dealer's  stand- 
point and  showing  how  diversification  of 
crops  on  Georgia  farms  would  mean  an 
enormous  increase  in  the  demand  for 
power    farming    equipment,    principally 

While  the  movement  to  bring  about 
a  diversified  program  will  be  fostered  by 
the  automobile  association,  bankers,  mer- 
chants and  industrial  leaders  throughout 
the  state  will  be  asked  to  assist  in  the 
work.  Plans  are  being  formulated  by 
association  officers  to  arrange  a  general 
meeting  for  the  near  future  and  invita- 
tions will  be  extended  to  business  men 
to  attend.  It  is  believed  this  meeting 
will  probablv  be  held  during  the  week  of 
the  automobile  show,  March  5  to  12. 
The  principal  address  will  be  delivered 
by  Kroh,  who  will  explain  the  whole  pro- 
gram of  diversification  exactly  as  it  is  to 
be  encouraged  by  the  automobile  associa- 
tion. , 

A  similar  movement  is  already  under 
way  in  Alabama,  fostered  by  the  Ala- 
bama Automobile  Dealers'  Association- 
An  address  was  delivered  by  Kroh  at  the 
sixth  annual  convention  of  the  Alabama 
dealers  held  at  Albany,  Ala.,  Jan.  24. 
The  following  day  a  conference  of  bann- 
er* business  men  and  merchants  was 
held  at  Birmingham,  where  the  move- 
ment was  endorsed  and  it  was  decided  to 
carrv  it  out  during  the  coming  year  un- 
der  the  auspices  of  the  automobile  asso- 
ciation. 


CREDITORS    SUE    PERFECTION 

MILWAUKEE,  Jan.  31— The  Perfec- 
tion Engine  Co.  has  been  made  defen- 
dant in  involuntary  bankruptcy  proceed- 
ings by  the  following  creditors:  North 
Milwaukee  Foundry  Co.,  with  a  claim 
of  $2,939;  Badger-Packard  Machinery 
Co..  $125;  Detroit  Auto  Radiator  Co., 
$720. 


I.  M.  C.  TO  REDUCE  WAGES 

NEW  BRUNSWICK,  N.  J.,  Jan.  31— 
The  branch  factory  of  the  International 
Motor  Co.  here  posted  a  notice  yesterday 
of  reduction  in  wages  ranging  from  10  to 
30  per  cent,  effective  immediately,  ine 
working  force  will  also  be  reduced.  The 
wages  of  a  number  of  the  office  force  in 
the  toolmakers'  division  will  be  cut  from 
85  to  65  cents  an  hour,  and  those  ol 
laborers  from  55  to  35  cents. 
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W.  R.  Campbell  to  Be 
New  Ford  Executive 

Nomination       As       Klingensmith 

Successor  Considered  Certain 

— Jewish  Attacks  Hurt 


DETROIT,  Feb.  1— While  official  an- 
nouncement is  lacking,  it  is  stated  on 
authority  that  W.  R.  Campbell,  secretary 
and  assistant  general  manager  of  the 
Ford  Motor  Co.  of  Canada,  will  succeed 
F.  L.  Klingensmith  as  vice-president  and 
general  manager  of  the  Ford  Motor  Co. 
Campbell  is  now  at  the  Highland  Park 
plant  and  has  been  there  for  several 
days.  He  is  virtually  in  authority  at 
the  big  factory. 

Klingensmith  held  the  position  of 
treasurer,  but  it  is  understood  the  duties 
of  that  office  will  be  given  to  some  one 
other  than  Campbell,  who  will  devote  his 
entire  attention  to  active  management 
of  the  plant,  chiefly  along  production 
lines.  It  is  reported  that  important 
financial  matters  in  future  will  be  han- 
dled entirely  by  Henry  Ford,  whereas 
Klingensmith  heretofore  negotiated  prac- 
tically all  the  financial  deals. 

Campbell  is  thirty-nine  years  old.  He 
has  been  with  the  Ford  company  of 
Canada  since  it  was  organized  in  1904. 
Prior  to  that  he  was  with  the  Queen 
t  City  Oil  Co.  His  home  is  at  Walkerville, 
Ont.,  where  the  Canadian  plant  is  lo- 
cated. He  is  said  to  be  of  exceptional 
ability  and  Henry  Ford  is  said  to  have 
had  his  eyes  upon  him  for  a  long  time. 

The  Ford  organization  still  is  in  more 
or  less  of  a  state  of  chaos.  W.  C.  Ander- 
son, director  of  operations  in  Europe 
with  headquarters  in  London  and  Paris, 
tendered  his  resignation  last  week  and 
this  was  followed  by  that  of  Louis  Block, 
in  charge  of  the  Philadelphia  branch. 

Resignations  Not  Explained 

In  the  absence  of  statements  from 
officials  as  to'  the  reason  for  these  resig- 
nations and  the  reluctance  of  both  Ander- 
son and  Block  to  discuss  them,  semi- 
official statements  are  to  the  effect  that 
the  anti-Jewish  campaign  of  Henry 
Ford's  newspaper,  the  Dearborn  Inde- 
pendent, is  responsible.  From  a  man 
close  to  Anderson  it  was  learned  the 
foreign  chief  had  been  driven  to  the 
point  of  severing  relations  with  the  com- 
pany by  reason  of  a  virtual  boycott  on 
Ford  products  in  foreign  countries  as 
a  result  of  the  attack  on  the  Jews.  This 
man  said  not  only  were  the  majority 
of  foreign  dealers  of  Jewish  descent,  but 
that  the  money  in  Europe  was  in  the 
control  of  Jewish  bankers.  Likewise, 
probably  a  majority  of  the  prospective 
customers  for  Ford  products  were  of 
Jewish  origin  or  closely  connected  with 
that  race. 

Business  in  the  foreign  countries,  it 
is  said,  began  to  slump  several  months 
ago  at  the  outset  of  the  campaign  and 
grew  worse  rapidly  until  the  point  was 
reached  where  it  became  apparent  the 
attitude   toward   the    Ford   Jewish    fight 
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had   practically   ruined    the   business   of 
the  company  on  the  continent. 

Anderson,  who  is  regarded  as  one  of 
the  most  competent  men  in  the  foreign 
field,  is  said  to  have  made  repeated  en- 
treaties, appeals  and  finally  demands 
that  the  Jewish  attack  cease,  but  all  of 
his  efforts  are  said  to  have  been  un- 
availing and  instead  the  attacks  became 
even  more  bitter.  The  recent  resigna- 
tion of  Vice-President  Klingensmith, 
which  was  in  great  measure  due  to  the 
same  cause,  convinced  Anderson,  accord- 
ing to  his  friend,  that  there  was  no 
alternative  and  he  promptly  decided  to 
come  to  America  and  tender  his  resig- 
nation. 

Anderson   Record  Enviable 

Anderson  is  widely  known  among  auto- 
mobile men  in  America  and  Europe  as 
"Fuzzy"  Anderson.  He  was  one  of  the 
many  bicycle  racers  who  entered  the 
automobile  business  at  its  inception. 
He  joined  the  Ford  company  as  branch 
manager  sixteen  years  ago  and  later 
was  put  in  charge  of  the  Chicago  busi- 
ness after  several  years  in  St.  Louis. 
Two  years  ago  be  was  selected,  after 
a  survey  of  the  entire  Ford  organization, 
as  the  man  best  qualified  to  take  charge 
of  the  Ford  European  business.  He  was 
sent  abroad  with  full  control  of  produc- 
tion and  sales  during  the  reconstruction 
period,  and  established  a  record  that 
automobile  men  and  Ford  officials  admit 
was  remarkable. 

Anderson  has  been  in  Detroit  several 
days,  and  will  be  here  until  sometime 
this  week.  While  he  has  no  plans  to 
announce  for  the  future,  he  has  been  in 
constant  association  with  leading  manu- 
facturers, and  his  friends  say  it  is  not 
unlikely  when  he  leaves  Detroit  he  will 
go  as  the  foreign  representative  of  one 
of  the  newest  cars  on  the  market. 

No  information  could  be  secured  re- 
garding the  resignation  of  Block  other 
than  statements  of  friends  that  he  was 
prompted  by  the  same  reasons  that 
forced   the  resignation   of  Anderson. 
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Ford  Sued  by  Gest 

for  Alleged  Libel 

CHICAGO,  Feb.  1— Morris  Gest,  the- 
atrical producer,  has  filed  a  $5,000,000 
damage  suit  against  Henry  Ford  in  the 
Circuit  Court  of  Cook  County,  alleging 
libel  in  statements  published  on  Jan.  22 
in  the  Dearborn  Independent,  Ford's  pa- 
per, which  has  been  running  a  series  of 
attacks  on  the  Jews.  Gest  takes  excep- 
tion to  various  statements  made,  but  is 
particularly  incensed  at  the  intimation 
that  he  has  neglected  his  parents  who 
still  live  in  Odessa.  His  counsel  asserts 
that  his  parents  are  very  wealthy  and  do 
not  need  their  son's  assistance. 


PIERCE  PROFITS  $1,769,914 
NEW  YORK,  Feb.  3— The  report  of  the 
Pierce-Arrow  Motor  Car  Co.  for  1920 
shows  net  profits  after  charges  and 
Federal  taxes  of  $1,769,914,  compared 
with  $2,491,070  the  previous  year. 


Limited  Production 
Proposed  by  Ford 

Not    More    Than    5,000    Men    at 

Work — Few  Cars  to  Be  Made 

in  February 

(Continued  from  page  237) 
tical  as  to  the  success  of  the  conference. 

It  is  intimated  that  the  resumption  of 
operations  at  this  time  may  have  been 
due  in  some  measure  to  the  psychological 
effect  it  might  have  on  the  financial 
world. 

The  foremen  were  the  first  to  arrive 
at  the  Ford  plant  to-day  and  the  next 
employes  to  go  to  work  included  the  best 
element  among  the  married  men  with  de- 
pendents. They  were  put  to  work  clean- 
ing up  the  plant  and  getting  the  machin- 
ery into  shape.  Manufacture  of  parts 
will  be  resumed  before  production  of 
cars  is  begun  as  the  surplus  of  cars  on 
hand  when  the  plant  closed  has  been 
exhausted. 

W.  A.  Ryan,  general  sales  manager 
for  the  Ford  Co.  asserts  that  sales  have 
increased  rapidly  in  the  last  10  days  in 
most  sections  of  the  country.  Cars  have 
been  moving  from  districts  where  agri- 
cultural or  industrial  conditions  caused  a 
backward  market  and  sent  to  territories 
where  dealers  were  moving  them  rapidly. 

Newspaper  reports  of  renewed  indus- 
trial activity  in  Detroit  have  been  very 
much  exaggerated  and  have  been  the  re- 
sult of  an  attempt  to  make  the  outside 
world  believe  Detroit  was  coming  back 
rapidly  as  a  great  manufacturing  center. 
Most  of  the  dispatches  which  have  ap- 
peared in  other  cities  have  been  a  rehash 
of  stories  in  local  papers  which  seek  to 
minimize  the  unemployment  situation. 

It  is  true  that  there  is  a  gradual  im- 
provement in  the  industrial  outlook  here, 
but  it  is  coming  about  slowly  and  only  a 
few  men  are  taken  on  at  any  of  the  fac- 
tories. Conditions  do  not  differ  in  any 
material  way  from  those  which  prevailed 
after  the  resumption  of  work  following 
the  Christmas  holidays.  There  is  some 
production  in  most  of  the  automobile  fac- 
tories but  it  is  on  a  greatly  reduced  scale 
and  it  will  be  increased  only  as  actual 
orders  warrant. 

Negotiations  Reported  Off 

NEW  YORK,  Feb.  2— While  financial 
papers  still  are  printing  numerous  stories 
recounting  the  alleged  financial  difficul- 
ties of  Henry  Ford,  it  is  impossible  to 
obtain  anything  tangible  here  on  the 
progress  of  negotiations  between  Ford 
and  Now  York  banks.  There  is  substan- 
tial reason  to  believe  that  these  parleys 
have  been  broken  off. 

Reports  from  Detroit  are  to  the  effect 
that  Ford  has  ceased  his  efforts  to  ob- 
tain financial  aid  in  this  city  because  he 
considered  the  bankers'  demands  unrea- 
sonable. It  also  is  understood  he  flatly 
refused  to  permit  a  bankers'  committor 
or  a  representative  of  the  banks  to  super- 
vise the  operation  of  his  plants.  No  state- 
ment has  come  from  I  ord 
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Unsold  Cars  Load 

British  Markets 

Thousands  of  American  Vehicles 

in  Heavy  Surplus — Trade 

Fails  to  Revive 
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Brown  Succeeds  Dunbar 
as  Gydesdale  President 


LONDON,  Jan.  21 — (Special  Corre- 
spondence)— The  turn  of  the  year 
brought  no  improvement  in  the  automo- 
tive trade  in  England  and  conditions 
generally  are  no  better  than  they  were 
the  last  three  months  of  1920.  The  slight 
but  definite  improvement  which  was  ex- 
pected after  Jan.  1  has  failed  to  make 
itself  evident.  The  trouble  seems  to  be 
that  no  one  expected  the  cessation  of 
buying  was  going  to  be  so  definite  and 
dealers  therefore  took  large  stocks  of 
cars  while  the  manufacturers,  supposing 
these  cars  soon  would  be  sold  to  the  pub- 
lic, continued  to  manufacture  at  full 
speed.  The  result  is  that  there  is  in  the 
country  to-day  a  stock  of  vehicles  suffi- 
cient to  last  from  six  to  eight  months 
even  if  the  demand  rises  to  the  normal 
level. 

It  is  reported  that  Ford,  who  produced 
at  Manchester  in  1920  just  40,000  cars, 
or  nearly  twice  the  best  record  for  any 
previous  year,  has  between  7000  and  8000 
cars  in  the  hands  of  dealers.  Willys- 
Overland  has  2600  cars  in  stock  at  Man- 
chester. Its  December  deliveries  num- 
bered only  34.  Chandler  is  reported  to 
have  300  cars  unsold;  Cole  100  and  Jor- 
dan 40.  The  great  race  course  at  Ain- 
tree,  which  was  operated  as  a  shell  fac- 
tory during  the  war,  is  said  to  be  piled 
high  with  American  motor  vehicles  such 
as  All-American  trucks,  Traffic  trucks, 
Dixie  Flyers,  and  Moon  cars.  The  stock 
of  Hudsons  and  Essex  on  hand  is  es- 
timated at  from  300  to  400. 

English  makers  are  no  better  off  than 
their  American  competitors.  The  Angus- 
Sanderson  company,  which  started  out  a 
year  ago  with  a  popular  15  h.p.  car  has 
gone  into  liquidation,  as  has  the  Bean 
company.  This  takes  out  of  the  field  two 
of  the  three  quantity  production  post  war 
jobs.  The  Cubitt,  the  third  of  this  group, 
still  is  in  operation  although  its  makers 
had  no  previous  experience  along  mechan- 
ical or  engineering  lines  until  after  the 
war.  It  is  interesting  to  note  that  be- 
fore the  Bean  plant  was  practically 
closed  two  months  ago  it  had  reached  a 
production  basis  of  100  a  day  which  is 
astounding  from  a  British  point  of  view. 
Credit  for  this  record  is  given  to  Pro- 
duction Manager  Conroy,  who  came  here 
from  the  Willys-Overland  plant  at  To- 
ledo. 
Austin  Makes  Headway 

One  English  maker  who  is  making  a 
little  headway  is  Austin.  He  has  kept 
his  prices  down  to  a  reasonable  level  and 
stood  the  losses  which  he  made  all  last 
year,  believing  that  in  the  end  a  volume 
of  business  would  be  maintained  which 
would  bring  financial  reward.  His  out- 
put is  relatively  small,  however,  probably 
not  exceeding  40  or  50  a  week. 


CLYDE,  OHIO,  Feb.  1— Frank  D. 
Brown,  a  director  and  chairman  of  the 
finance  committee  of  the  Provident  Bank 
&  Trust  Co.  of  Cincinnati,  has  been 
elected  president  of  the  Clydesdale  Motor 
Truck  Co.,  succeeding  C.  R.  Dunbar. 
Brown  is  now  in  Florida  but  is  expected 
to  take  an  active  part  in  the  manage- 
ment of  the  company  of  which  he  has 
been  a  director.  Other  officers  elected 
by  the  company,  are:  Vice-presidents,  C. 
R.  Dunbar,  and  A.  C.  Burch;  treasurer, 
W.  P.  Dodge;  assistant  treasurer,  J.  C. 
L.  Krebs,  who  has  been  a  vice-president; 
secretary,  Homer  Metzgar.  The  board  of 
directors  is  composed  of  the  officers  and 
J.  H.  Baynes  and  Charles  H.  Bowker  of 
Northampton,  Mass. 


Gasoline  Prices  Drop 

Over  Wide  Territory 

NEW  YORK,  Feb.  3. — Announcement 
of  reduction  in  prices  qf  gasoline  and 
crude  oil  in  virtually  all  the  eastern  and 
midwestern  territory  have  been  made 
this  week  by  the  various  oil  companies. 
This  follows  other  cuts  made  in  the  past 
few  weeks.  The  first  reduction  thus  far 
made  in  the  New  York  and  New  England 
territory  was  announced  by  the  Standard 
Oil  Co.  of  New  York,  which  marked  down 
motor  gasoline  1  cent  a  gallon.  The 
Standard  Oil  Co.  of  New  Jersey  also  an- 
nounced a  cut  of  1  cent,  the  second  in  the 
past  two  months. 

The  Sinclair  Refining  Co.  has  reduced 
gasoline  2  cents  a  gallon  in  Cleveland  and 
has  made  a  second  cut  in  a  month  in  Chi- 
cago, where  the  price  at  filling  stations 
is  25  cents  and  for  tank  wagon  delivery 
23  cents.  The  same  price  has  been  made 
by  the  Standard  Oil  Co.  of  Indiana  for 
the  entire  midwest  territory. 

Crude  oil  has  been  reduced  to  $2.50  a 
barrel  by  the  Magnolia  Petroleum  Co.  and 
the  Prairie  Oil  and  Gas  Co. 
Gasoline  Reserves  Increase 

WASHINGTON,  Jan.  29— Gasoline  re- 
serves are  gradually  increasing,  accord- 
ing to  refinery  statistics  compiled  by  the 
Bureau  of  Mines  for  November,  1920, 
which  shows  an  increase  of  50  per  cent 
in  the  daily  average  output  as  compared 
with  1918.  Production  of  gasoline  for 
November  increased  by  62,000  gal.  daily 
over  the  October  output.  Total  stocks 
at  refineries  Nov.  30  amounted  to  354,- 
835,764  gal.  as  compared  with  378.133.- 
1S5  gal.  for  the  same  month  last  year 
and  270,072,011  gal.  in  November,  1918. 

Petroleum  Stocks  Increase 

WASHINGTON,  Jan.  31— Oil  produc- 
tion in  the  United  States  in  1920  totaled 
143,402,000  bbl.,  while  consumption 
reached  the  unprecedented  total  of  531,- 
186.000  bbl.  Despite  the  excess  of  con- 
sumption over  production,  the  end  of  the 
year  showed  a  net  increase  in  petroleum 
'stocks  of  more  than  10,000,000  bbl. 
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Goodyear  to  Receive 
$45,000,000  New  Funds 

Announcement     of     Refinancing 

Details  Awaits  Adjustment  of 

Merchandise  Claims 

NEW  YORK,  Feb.  2— The  adjourned 
meeting  of  Goodyear  Tire  &  Rubber  Co. 
stockholders,  set  for  yesterday  has  been 
again  adjourned  until  Feb.  11  due  to  de- 
lay in  satisfactory  consummation  of  re- 
financing negotiations.  Officials  of  the 
company  state  that  they  hope  to  an- 
nounce the  full  refinancing  plans  on  Feb. 
11,  and  report  that  satisfactory  progress 
is  being  made  in  the  negotiations. 

It  is  stated  on  authority  that  the  nego- 
tiations for  a  permanent  loan  have  been 
practically  concluded  and  that  the  only 
matters  now  remaining  to  be  adjusted, 
are  with  the  company's  large  number  of 
merchandise  creditors.  Under  the  re- 
financing plan  the  company  is  to  receive 
approximately  $45,000,000  in  new  money, 
it  is  stated.  This  will  permit  immediate 
retirement  of  the  notes  for  $28,800,000 
negotiated  by  the  Goldman-Sachs  bank- 
ing group,  which  mature  Feb.  15. 

Consummation  of  the  refinancing  will 
also  enable  the  Goodyear  company  to  in- 
crease production,  officials  state.  Accord- 
ing to  Vice-Presidents  G.  W.  Seiberling 
and  G.  M.  Stadleman,  the  company's 
business  for  January  showed  an  increase 
of  slightly  more  than  50  per  cent  over 
December.  This  is  taken  to  indicate  a 
strong  upward  trend  in  the  tire  industry, 
as  an  increase  of  only  25  per  cent  over 
December  business  had  been  forecast. 

Orders  for  February  and  March  busi- 
ness are  coming  in  so  rapidly,  according 
to  Mr.  Stadleman,  that  as  soon  as  the 
refinancing  is  definitely  concluded,  the 
company  expects  to  increase  production 
more  than  100  per  cent,  and  will  go  to 
fully  18,000  tires  daily  at  the  earliest 
possible  date.  Estimates  now  place 
Goodyear  production  at  between  8000  and 
8500  tires  daily. 

Stadleman  is  mentioned  prominently 
in  industrial  and  financial  circles,  as  the 
man  who  perhaps  will  succeed  to  the 
presidency  of  the  Goodyear  company, 
should  there  be  any  change  in  official 
personnel  in  compliance  with  terms  of 
.  the  refinancing  program.  It  is  regarded 
as  not  improbable  that  President  F.  A. 
Seiberling,  although  remaining  with  the 
company,  will  surrender  direct  control 
to  interests  dictated  by  bankers  negotiat- 
ing the  company's  loan. 


DANIELS  FAVORS  OIL  EMBARGO 

WASHINGTON,  Feb.  2— Senator  Phe- 
lan's  bill  which  would  authorize  the  Pres- 
ident to  embargo  petroleum  exports  has 
been  approved  by  Secretary  of  the  Navy 
Daniels.  The  bill  is  now  before  the  Sen- 
ate Naval  Committee  and  it  is  expected 
the  measure  will  be  reported.  Senator 
Phelan  wants  immediate  action  but  it  is 
probable  appropriation  bills  will  block  its 
early  consideration.  Exportation  of  Cali- 
fornia oil  to  Japan  caused  the  bill. 
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Surplus  Tire  Stocks 
Show  Big  Reduction 

Heavy  Buying  May  Cause  Spring 

Shortage,  Officials  Believe — 

January  Sales  Heavy 

AKRON,  Jan.  29 — Estimates  prepared 
by  rubber  manufacturers  of  Akron  indi- 
cate that  the  country  will  be  faced  with 
a  tire  shortage,  possibly  by  March  1,  un- 
less tire  production  is  increased  materi- 
ally at  once.  Great  inroads  have  been 
made  into  the  surplus  of  tires,  estimated 
conservatively  at  10,000,000  last  Septem- 
ber, and  actual  production  of  tires  now  is 
only  one-fourth  of  consumption,  accord- 
ing to  estimates  prepared  by  the  B.  F. 
Goodrich  Co. 

Tire  production,  according  to  Goodrich 
estimates,  has  been  at  the  rate  of  not 
more  than  8.000,000  tires  a  year,  or  about 
660,000  a  month  since  last  September. 
Although  tire  sales  are  admitted  to  have 
slumped,  due  to  the  financial  depression, 
business  is  improving  as  indicated  by  the 
fact  that  Akron  tire  factories  expect  to 
do  more  than  $50,000,000  worth  of  busi- 
ness this  month. 

Based  upon  the  reports  of  January 
business  booked  by  Akron  tire  compan- 
ies, and  upon  the  estimates  of  the  Good- 
rich company  that  32,000,000  tires  are 
needed  this  year  to  equip  the  9,295,252 
motor  vehicles  now  in  use  in  America, 
the  monthly  demand  is  2,000,000  tires  in 
excess  of  actual  production. 

Goodrich,  by  restoring  its  ten-hour 
factory  shifts,  has  increased  tire  produc- 
tion materially  this  month,  while  a  fur- 
ther increase  to  a  basis  of  10,000  tires 
daily  will  become  effective  this  week. 
Goodyear,  according  to  the  latest  avail- 
able information,  has  been  manufactur- 
ing not  to  exceed  6500  tires  daily.  Under 
conditions  of  the  temporary  loan  of  $28,- 
300,000  negotiated  with  Goldman-Sachs 
Co.,  New  York,  which  matures  Feb.  15, 
the  Goodyear  company  is  precluded  from 
increasing  its   payroll. 

Plenty  of  Orders  on  Hand 

It   is   stated   authoritatively   by   Good- 
year officals,  however,  that  with  negotia- 
tions    satisfactorily     consummated     for 
permanent    refinancing    to    replace    the 
temporary  financing  program,  it  will  be- 
er       necessary  to  increase  production  in 
o  keep  production  apace  with  pres- 
increasing    demand.      Goodyear   has 
00,000  worth  of  busi- 
booked  for  January  delivery,  while 
-uary  orders  are  coming  in  in  an  en- 
iging  manner.     The  increase  in  pro- 
"ii,  it  is  stated,  will  be  accomplished 
boring   present   factory   forces   to 
lal    hours,   and   that   additional  men 
not   be  employed   in   the   immediate 
future. 

iller  Tire  &  Rubber  Co.  is  slowing 
i  production  somewhat  but  expects 
i  isurne  on  a  basis  closely  approaching 
lal,  within  a  few  weeks.  Miller, 
h  is  recognized  to  be  in  as  sound  a 
ncial   condition   as  any  rubber  com- 
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pany  in  Akron,  has  not  felt  the  tire  sale 
slump  or  business  depression  as  severely 
as  other  companies  until  this  month.  The 
lull  in  production  is  merely  transitory 
and  is  enforced  so  that  present  surplus 
of  finished  product  can  be  absorbed, 
Miller  officials  state. 

The  open  winter  has  been  largely  re- 
sponsible for  the  present  improvement 
noted  in  the  tire  situation.  "The  possi- 
bility of  a  spring  tire  shortage  is  greatly 
increased  by  the  open  winter,"  state 
Goodrich  officials,  "and  the  surplus  ex- 
isting last  fall  cannot  be  counted  upon 
to  ward  off  a  shortage  when  the  full  buy- 
ing movement  starts." 


River  Rouge  Damages 

Fixed  at  $470,142 

DETROIT,  Jan.  29— A  jury  in  Fed- 
eral court  hearing  the  River  Rouge  con- 
demnation proceedings  through  which 
Henry  Ford  seeks  widening  the  river 
channel  to  permit  the  passage  of  heavy 
freight  steamers  to  and  from  his  blast 
furnaces,  handed  down  a  decision  this 
week  awarding  a  total  of  $470,142.30  to 
property  owners  whose  land  had  been 
condemned.  The  warrant  is  considered 
a  distinct  victory  for  Ford,  though  the 
government  rather  than  Ford  appeared 
as  plaintiff  in  the  action.  However,  in 
view  of  the  fact  that  Ford  was  to  be  the 
chief  beneficiary  of  the  improvement,  he 
agreed  to  pay  all  awards  and  costs  of 
the  litigation  in  the  government's  be- 
half and  at  the  outset  was  compelled  to 
deposit  Liberty  Bonds  and  other  securi- 
ties amounting  to  approximately  $4,- 
000,000  to  cover  costs  and  damages  that 
might  be  assessed  as  a  result  of  suits  by 
property  owners. 

It  has  been  more  than  four  years  since 
the  War  Department  advised  dredging 
the  Rouge  river,  and  immediately  after 
Congress  appropriated  money  to  cover 
the  work  property  owners  began  filing 
suits  to  prevent  the  condemnation  and 
carried  their  case  through  the  Circuit 
Court  of  Appeals. 

The  largest  single  award  was  made 
to  the  Delray  Inland  Salt  Co.  which  was 
given  $73,244.16,  although  it  only  asked 
$40,000.  Other  plants  were  cut  down 
materially  in  their  damage  claims.  The 
completion  of  the  River  Rouge  project  is 
expected   by   August  1. 


FORD  WORKS  OUT  RAIL  PLANS 

DETROIT,  Jan.  28— It  has  been  an- 
nounced by  officials  of  the  Detroit,  Toledo 
&  Ironton  Railroad,  that  it  is  the  desire 
uf  Henry  Ford,  who  controls  the  road, 
that  as  he  is  against  the  idea  of  working 
on  Sunday,  the  road  will  not  operate 
trains  on  that  day.  There  is  no  let-up  in 
the  plan  to  put  the  road  on  a  thoroughly 
efficient  and  profitable  basis.  After  the 
winter  months  the  real  big  work  will  be- 
gin, although  already  considerable  head- 
way has  been  made  in  that  direction. 
For  instance,  it  is  stated  that  a  large 
number  of  freight  cars,  formerly  used  by 
I.  have  been  discarded  being  con- 
idered  by  the  experts  chosen  by  Henry 
Ford  as  a  liability  to  the  road's  good 
operations. 
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Packard  Shuts  Down 
To  Balance  Stocks 

Shortage  of  Bodies  Due  to  Strikes 

I  psets  Schedules — Western 

Sales  Slump 

DETROIT,  Jan.  29— Packard  Motor 
Car  Co.'s  plant  closed  at  noon  to-day  for 
an  indefinite  period  to  permit  of  balanc- 
ing inventories,  according  to  E.  F. 
Roberts,  vice  president  in  charge  of 
manufacturing.  Plant  officials  expressed 
the  hope  that  conditions  would  permit  of 
resumption  of  production  in  ten  days  but 
employees  were  informed  that  the  maxi- 
mum period  of  idleness  would  be  thirty 
days.  More  than  3000  men  in  the  fac- 
tory and  many  of  the  employees  in  the 
offices  were  included  in  the  suspension 
order. 

A  decided  slump  in  the  West  following 
buying  activity  during  the  week  of  the 
New  York  show  and  for  a  few  days 
thereafter  is  declared  to  be  in  the  main 
responsible  for  the  order,  though  a  strike 
of  body  finishers  at  the  Packard  plant 
and  also  at  the  plants  of  two  independent 
concerns  which  are  employed  chiefly  on 
Packard  work,  prevented  completion  of 
cars  and  resulted  in  other  departments 
getting  so  far  ahead  of  the  body  plant 
as  to  force  cessation  of  production  until 
the  body  plant  could  catch  up.  The 
strike  began  three  weeks  ago  when,  ac- 
cording to  employees,  a  cut  of  44  cents 
an  hour  went  into  effect. 

The  following  statement  was  made  to- 
day by  Vice  President  Roberts: 

"We  are  closing  today  in  order  to  per- 
mit balancing  our  inventories  but  we 
hope  to  resume  within  the  next  ten  days. 
At  all  events  the  plant  will  not  be  closed 
longer  than  March  1.  Many  circum- 
stances have  combined  to  bring  about 
the  decision  to  close,  though  it  is  due 
chiefly  to  the  fact  that  some  of  our  de- 
partments have  to  run  too  far  ahead  of 
others  resulting  in  greatly  unbalanced 
inventories.  Then  too  there  has  been  a 
check  in  the  sales  mainly  in  Western 
territory  though  there  is  every  indica- 
tion that  that  section  now  is  passing 
through  the  depression  period  and  in  a 
short  time  will  show  signs  of  reaction 
and  improvement  such  as  has  resulted 
in  the  East  following  the  recent  distinct 
slump  there." 

Present  Demand   Satisfactory 

The  closing  order  coming  on  the  heels 
of  reports  that  Ford  would  reopen  in 
part  Monday  was  a  great  surprise 
though  manufacturers  were  inclined  to 
attribute  Packard  conditions  chiefly  to 
the  labor  situation  in  the  body  plant 
rather  than  over-production  or  lack  of 
demand.  Packard  has  been  building 
about  400  single  sixes  a  month  for  the 
last  four  months.  The  plant  closed  for 
inventory  during  the  holidays  but  re- 
opened Jan.  3  and  had  been  running 
steadily  since  that  time.  Orders  stop- 
ping all  incoming  freight  shipments  also 
were  sent  out  today. 
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Cleveland  Puts  Over 
Many  Sales  at  Show 

Attendance       Records       Indicate 

Wide  Public  Interest — Factory 

Representatives  Stir  Dealers 

CLEVELAND,  Jan.  29— Cleveland's 
twentieth  automobile  show  closed  to-day 
with  all  attendance  records  broken  by 
fully  30  per  cent  and  with  an  encourag- 
ing report  on  both  wholesale  and  retail 
sales.  No  actual  count  of  orders  is  ever 
made  here  but  there  are  indications  that 
the  aggregate  will  run  at  least  a  little 
way  into  the  hundreds  in  retail  business 
alone. 

The  show  received  wide  and  dignified 
attention  from  the  Cleveland  newspapers 
and  brought  into  town  prospects  from  all 
of  northern  Ohio.  Dealer  meetings,  sev- 
eral of  them  addressed  by  high  factory 
executives,  avoided  frills  and  resulted  in 
a  quite  satisfactory  placing  of  wholesale 
orders. 

With  a  wide  diversification  of  indus- 
tries, Cleveland  has  not  suffered  in  the 
readjustment  as  have  some  centers  but 
the  heavy  car  registration  in  Ohio,  one 
to  every  nine  of  the  population,  has 
created  a  serious  used  car  problem, 
which  had  a  good  deal  to  do  with  pre- 
venting sales  at  the  show  from  attaining 
even  more  encouraging  totals. 

The  large  attendance  at  the  show  was 
in  spite  of  an  increase  in  the  admission 
fee  from  50  to  75  cents. 

Baltimore  Develops  Trade 

BALTIMORE,  Jan.  31— From  a  buying 
standpoint,  the  automobile  show  which 
closed  Saturday  night  probably  was  50 
per  cent  as  good  as  that  of  last  year. 
Firms  which  did  an  actual  business  of 
eight  or  ten  cars  in  1920  and  1919  were 
well  satisfied  with  four  or  five  last  week. 
There  appeared  to  be  more  interest  in 
the  high-priced  cars  than  in  the  cheaper 
ones.  The  attendance  was  unusually 
large  but  it  was  obvious  that  many  of 
those  who  visited  the  show  were  merely 
sightseers. 

Milwaukee  Sells  300  Cars 

MILWAUKEE,  Feb.  1— Informal  re- 
ports of  sales  at  the  Milwaukee  show 
indicate  that  upwards  of  300  cars  were 
sold  at  retail.  Since  the  close  of  the 
show  dealers  report  that  business  has 
been  of  satisfactory  volume  and  much  in 
excess  of  the  pre-show  period.  Unoffi- 
cial figures  of  attendance  at  the  exhibit 
disclose  that  approximately  48,000  paid 
admission.  Lists  of  about  2500  pros- 
pective buyers  were  built  up  from  the 
show  visitors.  Distributers  in  the  terri- 
tory say  the  show  was  unusually  success- 
ful in  stirring  the  dealer  and  sub-dealer 
trade. 

Addresses  at  the  annual  dinner  of  the 
Wisconsin  Automotive  Dealers  Associa- 
tion were  by  Alfred  Reeves,  manager  of 
the  National  Automobile  Chamber  of 
Commerce;  David  Beecroft,  directing 
editor  of  the  Class  Journal  Co.,  and  A. 
R.  Kroh,  of  Goodyear. 


TRAVELING   SERVICE 

TRIED  IN  ENGLAND 

LONDON,  Jan.  14.—  (Special 
Correspondence) . — The  Associated 
Equipment  Co.  (Inc.)  of  Walt- 
hamstow,  London,  E.,  whose  fame 
was  largely  made  by  Sam  Wal- 
lace, production  engineer  there 
during  the  war  period,  and  now 
chief  director  of  the  Wallace  truck 
interests,  has  started  a  truck 
service  plan  which  is  making  good 
and  earning  favor  by  rapid 
renovations  of  A.  E.  C.  trucks 
when  in  trouble.  The  company 
has  six  traveling  repair  shop  trucks 
covering  the  whole  of  England  and 
Wales.  Each  is  allotted  a  terri- 
tory to  tour  in,  and  carries  a  stock 
of  replacement  parts  and  work- 
shop plant.  When  a  breakdown 
is  reported  the  district  repair 
truck  makes  for  the  spot  and  the 
job  proceeds  until  finished.  Some 
record  times  are  reported  for  such 
jobs  as  engine  overhauls. 


Congressmen  Getting 

Protests  of  Dealers 

(Continued  from  page  236) 

market  at  Los  Angeles  and  dealers  in 
that  city,  with  the  exception  of  one  who 
is  acting  as  agent  for  the  Slough  com- 
pany, are  protesting  vigorously  to  their 
representatives  in  Congress  in  the  hope 
that  something  may  be  done  to  amend 
the  law.  The  Congressmen  view  these  ap- 
peals with  much  sympathy  and  believe 
an  injustice  is  being  done  to  the  Amer- 
ican truck  industry  but  there  is  no  ac- 
tion they  can  take  as  the  law  stands 
now.  The  suggestion  has  been  made, 
however,  that  some  amendment  be  pro- 
posed. The  appeals  of  individual  deal- 
ers are  being  backed  by  the  representa- 
tive here  of  the  Los  Angeles  Chamber 
of  Commerce  which  has  gone  on  record 
as  opposed  to  the  sale  of  these  trucks. 

It  is  understood  other  chambers  of  com- 
merce throughout  the  country  will  be 
asked  to  take  similar  action  and  thus 
arouse  sentiment  against  the  purchase  of 
these  trucks.  As  the  situation  stands  at 
present,  it  is  largely  a  moral  issue  and 
individuals  in  the  market  for  motor  ve- 
hicles must  decide  for  themselves  whether 
to  buy  these  rebuilt  army  trucks  from  a 
British  company  rather  than  a  used  ve- 
hicle in  the  same  general  condition  for  a 
little  more  money. 

New  York   Agents  Named 

NEW  YORK,  Feb.  2  —  Roskam-Scott 
Co.,  1869  Broadway,  will  represent  the 
Slough  Trading  Co.  in  New  York.  E.  I. 
Roskam,  head  of  the  company,  said  ar- 
rangements had  been  made  for  the  hand- 
ling of  a  large  quantity  of  parts,  re- 
shipped  to  this  country  by  the  Slough 
company,  and  that  a  percentage  of  the 
truck  total  would  also  be  handled  here. 
No  arrangement  had  been  made  for  the 
shipping  of  any  definite  number,  he  said. 


Dealers  Contracts 

to  Be  Considered 

N.   A.    C.    C.    Accepts   Invitation 

From  N.  A.  D.  A.  for  Confer- 

ence  on  Relations 

CHICAGO,  Feb.  2— Directors  of  the 
National  Automobile  Chamber  of  Com- 
merce to-day  accepted  the  invitation  of 
the  National  Automobile  Dealers  Asso- 
ciation for  a  joint  conference  to  consider 
manufacturer  and  dealer  relations,  in- 
cluding the  question  of  contracts. 

The  directors,  in  a  resolution,  extended 
greetings  to  the  dealers  association  in 
convention  here  and  referred  to  the  deal- 
ers action  in  inviting  the  conference  as 
one  based  on  a  broad  view  of  the  good 
of  the  industry. 

It  is  expected  that  the  manufacturers 
and  dealers  will  appoint  their  committees 
in  the  near  future  and  that  the  general 
question  of  relations  between  makers 
and  merchandisers  of  cars  and  trucks  will 
be  taken  up. 

The  traffic  committee  of  the  N.  A.  C. 
C.  reported  carload  shipments  from  the 
factories  in  January  35  per  cent  of  those 
in  January,  1920. 

The  Chicago  show  has  gone  ahead  of 
that  in  New  York  in  attendance  for  the 
first  time  in  history.  The  first  three  days 
had  the  largest  paid  attendance  at  any 
national  show. 


SPRINGFIELD  PLANTS  ACTIVE 

SPRINGFIELD,  OHIO,  Feb.  2— A.  K. 
Stewart  of  the  Hare's  Motors  Corp.,  for- 
merly with  the  Packard  Motor  Car  Co., 
has  assumed  his  new  duties  as  manager 
of  the  Kelly  Springfield  Motor  Truck  Co. 
Production  is  gradually  increasing  at 
this  plant. 

All  departments  at  the  plant  of  the 
Westcott  Motor  Car  Co.  resumed  opera- 
tions yesterday  on  a  50  per  cent  basis. 
More  men  will  be  added  soon,  it  is  an- 
nounced by  General  Manager  H.  G. 
Root. 


REPUBLIC  TIRE  OUTPUT  LOW 

YOUNGSTOWN,  OHIO,  Jan.  29— 
Operations  at  the  Republic  Rubber  Co., 
scheduled  to  start  Jan.  10,  were  not  un- 
der way  until  this  week.  Cord  tire  pro- 
duction is  on  only  a  small  scale.  Only 
the  mechanical  rubber  goods  department 
is  working  to  near  full  production.  The 
announced  eight-hour  shift  plan  has  not 
been  put  into  effect  and  it  is  doubtful 
now  whether  or  not  it  will  be  adopted. 


MULLINS  REDUCES  PRODUCTION 

SALEM,  OHIO,  Jan.  29— Production 
has  been  almost  entirely  suspended  at 
the  Mullins  Body  Co.,  according  to  offi- 
cials who  assert  that  they  have  no  defin- 
ite information  as  to  when  work  will  be 
resumed.  Although  a  quantity  of  orders 
is  unfilled,  the  Mullins  company  has 
been  notified  to  withhold  shipments. 
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Efficiency  to  Bring 
Wide  Use  of  Trucks 

White    Sees    Greater    Trend    to 

Highway      Shipping  —  Time 

Economy  Important 

CLEVELAND,  Jan.  29— Windsor  T. 
White,  president  of  the  White  Motor  Co., 
and  chairman  of  the  National  Motor 
Truck  Committee  of  the  National  Auto- 
mobile Chamber  of  Commerce,  in  giving 
a  review  of  what  the  motor  truck  is  do- 
ing toward  transporting  freight  of  the 
country,  says  that  more  than  10,000  reg- 
ularly established  rural  motor  express 
lines  are  in  operation  and  the  number  is 
increasing  constantly. 

The  coal  situation  offers  a  striking 
proof  of  the  country's  dependency  on  the 
motor  truck  as  a  means  for  increasing 
production,  and  economical  distribution. 
Of  the  4000  coal  mines  in  the  country 
2000  are  without  railroad  connection.  Of 
the  5000  precious  and  semi-precious  ore 
mines  in  the  country  about  2500  use  mo- 
tor trucks. 

At  Terre  Haute,  Ind.,  coal  is  being 
hauled  directly  from  the  mines  to  the 
consumer.  The  mines  are  several  miles 
east  of  the  city  and  are  owned  by  the 
coal  dealers.  Due  to  the  fact  that  this 
operation  lies  within  the  short  haul 
sphere,  the  truck  was  able  to  cut  the  de- 
livery time  from  weeks  by  railroad  to 
days.  The  Civic  Association  of  Birming- 
ham, Ala.,  has  contracted  with  a  motor 
truck  corporation  to  move  coal  direct 
from  the  mines  to  the  consumer  at  the 
rate  of  200  tons  a  day. 

At  such  centers  as  New  York,  Cin- 
cinnati, Minneapolis,  Cleveland,  St. 
Louis  and  Grand  Rapids,  motor  freight 
terminals  have  been  established.  These 
exercise  important  influence  on  transpor- 
tation and  production.  In  Cincinnati 
alone  66,000  cars  were  released  for 
through  traffic;  shipments  that  took  four 
days  by  railroad  cars  from  one  part  of 
Cincinnati  to  another  were  transferred 
in  four  hours  by  truck. 

The  conditions  of  competition  for  mo- 
tor transportation  at  present  are  differ- 
ent from  those  which  stimulated  the 
rapid  increase  in  the  use  of  trucks  dur- 
ing the  war.  Except  for  perishable 
goods,  time  is  the  only  consideration. 
The  older  transportation  systems  will 
eventually  adjust  their  facilities  to  ac- 
commodate the  traffic  for  which  they  are 
best  adapted  so  that  the  motor  truck 
must  bid  for  business  on  the  basis  of 
efficiency  alone. 
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thoroughfares  that  have  been  "sore 
spots"  for  several  administrations.  He 
is  recognized  as  one  of  the  leading  engi- 
neers of  the  State.  He  has  been  an  owner 
and  operator  of  passenger  cars  and  com- 
mercial vehicles  for  several  years  and  is 
,  known  to  look  with  high  favor  on  the 
motor  vehicle  and  its  large  benefits  to 
society.  It  is  believed  by  automobile 
men  that  his  efforts  will  be  directed 
toward  building  roads  that  will  stand  up 
under  modern  transportation. 
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Federal  Aid  Extension 

Favored  by  Congress 

WASHINGTON,  Jan.  31— The  Senate 
Committee  on  Post  Offices  and  Post 
Roads  and  the  House  Committee  on  Good 
Roads  have  favorably  reported  bills 
amending  the  Federal  Aid  act  simplify- 
ing and  extending  Government  assistance 
to  the  States  in  construction  of  high- 
ways. 

The  measure  sponsored  by  Senator 
Phipps  of  Colorado,  provides  that  the 
present  limit  of  $20,000  per  mile  which 
may  be  contributed  by  the  Federal  Gov- 
ernment should  be  increased  in  those 
States  in  which  the  percentage  of  par- 
ticipation required  of  the  State  is  de- 
creased under  another  section  of  the  bill. 
While  this  section  would  not  increase  the 
amount  of  Federal  aid,  it  would  allow 
public  land  States  to  avail  themselves  of 
their  allotments  by  appropriating  a 
smaller  amount  of  State  funds.  The 
Senator  announced  to-day  that  he  would 
call  it  up  for  early  consideration. 


OHIO   NAMES   NEW   ENGINEER 

YOUNGSTOWN,  OHIO,  Jan.  29— Ett 
S.  Smith,  city  service  director,  becomes 
State  highway  engineer  Feb.  1,  accord- 
ing to  announcement  from  the  office  of 
Governor  Davis.  Smith  has  been  county 
highway  engineer  for  a  number  of  years 
until  Jan.  1,  1920,  when  he  was  named 
service  director.  His  record  has  been  a 
distinct  improvement  of  city  streets  and 
great   advances    toward    repair   of   main 


Ohio  Court  to  Rule 

on  Bridge  Weight  Limit 

YOUNGSTOWN,  OHIO,  Jan.  29  — 
Decision  by  Judge  Cooper  in  the  suit 
of  Albert  Buehrle  and  others,  against 
the  county  commissioners,  seeking  per- 
manent injunction  against  enforcement 
by  the  commissioners  of  stringent  reg- 
ulations restricting  weights  of  loads  car- 
ried by  motor  trucks  over  bridges  on 
main  market  highways  will  be  made  Feb.: 
5.  The  plaintiffs  introduced  evidence 
showing  that  there  had  been  a  number  of 
arrests  of  truck  operators  charged  with 
violating  the  weight  limitations  pre- 
scribed by  the  commissioners,  a  maxi- 
mum of  eight  tons  gross  and  as  low  as 
five   tons  gross,  including   17   bridges. 

The  plaintiff's  contend  that  the  statute 
requirements  are  twelve  tons  gross  and 
that  the  commissioners  are  required  to 
maintain  bridges  at  that  loading.  The 
commissioners  contend  that  an  act 
passed  some  years  before  motor  vehicles 
were  generally  used  in  transportation 
gave  them  the  right  to  restrict  bridge 
loading.  This  act  has  as  its  principal 
feature  a  restriction  "that  not  more 
than  40  head  of  horses  or  cattle"  shall 
be  on  a  bridge  at  one  time. 


IN  all  departments  of  the  iron  and  steel  mar. 

kets  stress  is  being  laid  on  the  silver  lining 

which    the   clouds    are    begi 

Resumption 


plants  that  hav 


ng    to    disclose. 

perations     by     automotive 

een  shut  down  was  natur. 

ally  preceded  and  accompanied  by  some  pur- 

n    the     iron,    steel    and     non-ferrous 

arkets.      Ever 


chases 
metal 


J   one    interprets   what 
buying   has  taken   place  to  suit  his  ov 
ticular    purposes, 
says:    "It 
buyer    has 


the   present   is  as  good 
for  the  first   half 


automotive     buyers, 
'iew,   the   placing 


par- 
large   pig    Iron    interest 
appears    as    though    at    least    one 
reached    the    conclusion    that    the 
pig   iron   market   has  struck  bottom   and  that 
e  as  any  to  buy 
He   has  backed  this  opin- 
ion   to    the    extent    of    3000    tons    for    prompt 
shipment  to  be  stored  on  the  yard  for  future 
use,  and  is  inquiring  for  approximately  10,000 
tons   of  another   grade   for   use   over  the   first 
half.  '      To    which    the    buyer   of   a    fair-sized 
tonnage    of   pig    iron,    when   asked    if   he   was 
the  purchaser  alluded  to  in  the  foregoing    re- 
torted:   "I   am   not  backing  any  such  opinion 
in  fact,  I  have  no  opinion  whatsoever  to  back 
But    my    plant    needs    pig     iron    for    p  t 

shipment  and  I  am  trying  to  cover  part  of 
our  wants  over  the  next  six  months."  Sim- 
Mar  conditions  are  encountered  in  finished 
steel.  Some  of  the  mills  have  received  mod- 
est sheet  orders  fror 
From   the   buyer's   point   of 

of  these  orders  is  not  to  be  Interpreted  ft 
denoting  anything  else  than  that  he  requires 
the  material  and,  therefore,  Is  willing  to  pay 
the  seller's  price.  If  the  latter  has  reached 
the  conclusion  that  this  modest  buying  Indl 
cates  that  buyers  have  made  up  their  mind 
that  pnces  will  not  go  lower,  such  a  deduc- 
tion ,s  utterly  unwarranted.  In  fact,  most 
buyers,  and  especially  those  who  are  now 
orders  for  small  tonnages,  are  of  the 
be  a  further  downward 
ces.  But  they  believe 
that  it  will  come  gradually  and  that  it  can 
be  best  and  easiest  brought  about  by  a  re- 
sumption of  buying  on  a  conservative  scale 
so  that  competition  between  the  mills  will  be 
encouraged,  and  those  which  are  really 
anxious  to  maintain  a  fair  rate  of  operations 
will  have  an  incentive  to  offer  Inducements 
for  a   corresponding  backlog  of  orders 

Pig    Iron-In   spite    of   the   ado   that   some 
Pittsburgh    correspondents    make,  about    the 
coming  of  a  $30   valley  market,    the  fact   is 
that     they     are     rehashing    ancient     history 
Published     quotations     notwithstanding      the 
market  has  been  a  $30  affair  ever  since  Jan   2 
In   fact,    there   have    been   sales  at   $1  and  $2 
below  that  level,  but  none  on  a  higher  basis 
Steel— The    largest    Chicago    district    inde- 
pendent is  reported  to  be  cutting  sheet  prices 
but  Youngstown  district  rolling  mills  claim  to 
be  maintaining  previous  quotations.     Only  a 
slight   improvement  Is  noted   in   the   interest 
manifested    by   automotive    parts   makers   in 
cold    finished    steel    bar    offerings.       Further 
reductions    are    reported    in    bolts    and    nuts 
from  the  .Mi. I. ii.-  \\  est 


belief  that  there 
readjustment 


$1.50 


C.  W.  REID  DIES 

WASHINGTON,  Jan.  31— C.  W.  Reid, 
manager  of  the  Transportation  Bureau 
of  the  Federal  Highway  Council,  is  dead 
here  after  a  brief  illness. 


Ferro-Vanadlum— The  Vanadium  Corp  of 
America  has  fixed  its  1921  price  for  ferro- 
vanadium,  open  hearth  grade,  at  $5  per 
pound,  contained,  base.  For  low-silicon  and 
low-earbon  alloy  extras  range  from 
to  $2. 

Aluminum— Importers    have    revised     their 

price  views  upward  and  i ar  unwilling  to 

shade   26c,    dutj    pall 9!    to   98    per  cent 

virgin  Ingots.     Th mestic  manufacturers 

priei    n  mains  muitered. 

Tin— Rumors    that    the    Federated    Malay 
State,     i  had    reduced    the    mini- 

mum price  for  SI,;,  |  „  break  HS 

i         speculative  ups  and  downs 
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FINANCIAL  NOTES 


Packard  Motor  Car  Co.  inventories,  includ- 
ing finished  vehicles,  show  a  total  of  $16,683,- 
605  as  of  Nov.  31  last.  This  compares  with 
$16,063,189  as  of  Dec.  31.  1919.  Between  Sept. 
1,  1920,  when  Packard's  fiscal  year  opened, 
and  Nov.  30  there  was  an  inventory  reduction 
of  slightly  more  than  $1,000,000.  In  accounts 
for  the  year  ended  Aug.  31,  1920,  the  com- 
pany set  aside  a  reserve  of  $2,500,000  to  offset 
possible  depreciation  in  inventory  values,  to 
be  determined  from  physical  inventory  as  of 
Dec.  31.  Apparently  no  serious  depreciation 
in  value  has  occurred. 

Gillette  Motor  Products  Co.  stockholders  at 
a  meeting  this  week  voted  to  increase  the 
capital  from  $150,000  to  $300,000.  R.  N. 
Gillette,  J.  D.  Stewart,  B.  H.  Carnahan,  B.  E. 
Githens  and  J.  A.  Golden  were  named  direc- 
tors. The  plant,  which  manufactures  floor 
and  running  boards  for  automobiles  and 
trucks,  resumed  operations  Monday  after  a 
shutdown  of  three  months. 

H  H  Franklin  Mfg.  Co.  estimates  in- 
ventory as  of  Dec.  31  at  $8,160,000,  of  which 
$4,140,000  is  work  in  process  and  $4,020,000 
stores  inventory.  This  compares  with  a  total 
of  $6,384,446  as  of  Dec.  31,  1919.  The  current 
inventory  shows  a  big  reduction  from  the 
peak  during  the  year. 

New  Castle  Rubber  Co.  schedules  in  bank- 
ruptcy as  filed  in  the  United  States  District 
Court  at  Pittsburgh  show  liabilities  of  $3,833,- 
567  and  assets  of  $745,021. 

Kelly-Springfield  Tire  Co.  has  had  listed  on 
the  New  York  Stock  Exchange  $1,250,000  ad- 
ditional common  stock,  on  notice  of  issuance 
as  a  stock  dividend. 

Eisemann  Magneto  Corp.  paid  a  regular 
quarterly  dividend  of  $1.75  a  share  on  the 
preferred  capital  stock  of  the  company  Feb.  1. 
Studebaker  Corp.  has  declared  the  regular 
quarterly  dividend  of  1*4  per  cent  on  pre- 
ferred and  common  stocks,  payable  March  1. 
Buckeye  Traction  Ditcher  Co.  will  increase 
its  capital  stock  from  $300,000  to  $1,000,000  to 
provide  for  increased  operation. 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 

sense  involves  a  receivership,  it  is  in  ef- 
fect the  same  thing  inasmuch  as  the 
plant  will  have  to  be  sold  by  the  Special 
Master  after  the  hearings,  and  it  is 
presumed  the  reorganization  committee 
will  be  on  hand  and  become  buyer  of  the 
plant. 


February  3,  1921 


Dragon  Stock  Sales 

Banned  in  Illinois 

CHICAGO,  Jan.  28— In  mandamus 
proceedings  brought  in  the  Sangamon 
county  court  under  the  "blue  sky"  law  by 
the  Dragon  Motors  Corp.,  a  Chicago  com- 
pany, Judge  E.  S.  Smith  upheld  the  ac- 
tion of  Secretary  of  State  Louis  A.  Em- 
merson  in  refusing  to  file  the  application 
of  the  corporation  for  permission  to  sell 
its  stock  in  Illinois. 

The  company  organized  to  manufac- 
ture automobiles  had  begun  an  extensive 
advertising  campaign  to  sell  its  stock. 
The  value  of  the  assets  of  the  corpora- 
tion was  fixed  at  $581,000,  a  figure  ob- 
tained, according  to  the  attorneys  for 
the  company,  by  an  appraisal  on  the 
basis  of  production  of  the  plant,  which 
was  not  new.  less  depreciation. 


DUPLEX   NAMES    NEW   OFFICERS 

BEAVER  DAM.  WIS..  Jan.  31— The 
Duplex  Storage  Battery  Co.,  which 
moved  its  works  from  Milwaukee  to 
Beaver  Dam,  Wis.,  several  months  ago, 
has  reorganized  its  official  personnel  and 
management.  The  new  officers  are: 
President,  J.  W.  Deniger,  Beaver  Dam; 
vice-president,  Herman  L.  Schickel,  Mil- 
waukee; secretary-treasurer.  M.  A. 
Jacobs,  Beaver  Dam;  general  manager, 
Peter  M.  Kettenhofen;  factory  super- 
intendent, .Joseph  Mollerus;  directors, 
John  V.  Zweck,  Beaver  Dam,  and  A.  H. 
Luckenbach,  Chicago. 


Maxwell  to  Receive 

Balance  of  Claims 

DETROIT,  Jan.  31— Creditors  of  the 
Maxwell  Motor  Co."  holding  claims 
amounting  to  less  than  $5,000  have  been 
ordered  to  present  their  claims  to  Spe- 
cial Master  William  S.  Sayres,  Jr.,  on  or 
before  Feb.  15  in  the  suit  of  Jenks  & 
Muir  Mfg.  Co.  against  Maxwell  Motor 
Co.  Inc.,  a  friendly  action  in  which  the 
company  joins. 

The  suit  was  filed  according  to  Special 
Master  Sayres  for  the  purpose  of  permit- 
ting the  reorganization  plans  to  proceed 
without  interruption  from  the  smaller 
creditors  who  necessarily  would  be  in- 
clined to  file  suits,  attachments,  garnish- 
ments, etc.,  and  in  fact,  would  enter 
into  a  contest  to  see  which  would  be 
first  to  tie  up  the  company's  property. 
All  of  the  claims  above  $5,000  were  de- 
posited with  the  reorganization  commit- 
tee, and  the  smaller  claims  will  be  given 
hearings  by  the  Special  Master  and  will 
be  settled  in  full  or  on  an  equitable 
basis,  he  said. 

While  the  Jenks  &  Muir  action  in  no 


KELLY  TRUCK  ADDS  TO  FORCE 

SPRINGFIELD,  OHIO,  Jan.  28— Grad- 
ually the  force  at  the  Kelly-Springfield 
Motor  Truck  Co.  plant  is  being  increased. 
Orders  are  coming  in  slowly.  With  the 
additional  facilities  provided  not  long  ago 
the  company  is  in  a  position  to  meet  any 
demands  of  the  trade. 


BANK    CREDITS 


GEORGE  HALLEY  DIES 

LONDON,  Jan.  14  (Special  Coi-re- 
spondcnce) — The  death  has  occurred  this 
week  of  George  Halley,  founder  of  the 
well  known  Glasgow  company,  makers 
of  Halley  trucks.  His  first  vehicles  were 
steamers,  but  more  recently  the  com- 
pany concentrated  wholly  on  a  6-cylin- 
der  truck  which  is  probably  the  only 
"six"  truck  of  British  make. 


NEW  YORK,  Feb.  3— While  the  week- 
end bank  statements  seemed  to  warrant 
\he  predictions  for  easier  money,  the 
local  loan  market  last  week  showed  a 
firmness  which  became  pronounced  on 
Monday  of  this  week  when  call  money 
reached  8  per  cent.  During  the  last 
week  call  money  ruled  at  7  per  cent,  as 
compared  with  a  range  of  6  to  7  per  cent 
the  week  before.  There  was  little  activ- 
ity in  the  time  money  market.  Demand 
was  light  and  the  supply  of  loanable 
money  was  not  plentiful.  The  single 
rate  of  6%  per  cent  was  quoted  for  all 
maturities  up  to  six  months  until  Mon- 
day, when  a  range  of  6%  to  7  per  cent 
was  established.  A  uniform  rate  of  6 
per  cent  wTas  quoted  a  week  ago.  Loans 
secured  by  all-industrial  collateral  were 
quoted  at  about  *i  of  1  per  cent  higher. 
The  Federal  Reserve  System  as  a 
whole  continued  the  improvement  which 
had  been  taking  place  in  its  reserve  posi- 
tion during  the  month  of  January.  The 
gold  reserves  increased  $10,368,000, 
while  Federal  Reserve  notes  in  circulation 
declined  $24,562,000.  Total  bills  on  hand 
declined  $29,446,000  and  total  earning 
assets  $32,675,000.  As  a  result,  the  ratio 
of  gold  reserves  to  Federal  Reserve 
notes  in  circulation,  after  setting  aside 
35  per  cent  against  net  deposits,  in- 
creased from  55.6  per  cent  to  56.5  per 
cent. 

The  continued  rise  in  sterling  and 
francs  was  again  the  feature  of  the  for- 
eign exchange  market.  Other  European 
exchanges  continued  to  move  up  sympa- 
thetically. Apparently,  an  expectation  of 
a  favorable  outcome  to  the  deliberations 
of  the  Allied  premiers  at  the  Paris  Con- 
ference was  responsible  in  a  large  degree 
for  the  activity  in  the  foreign  exchange 
The  stock  market  was  very  quiet,  with 
the  total  turnover  for  the  week  at  less 
than  2,700,000  shares.  The  bond  market 
also  was  quiet,  with  indications  that  the 
recent  rise  in  prices  for  high  grade  se- 
curities has  received  at  least  a  tempo- 
rary check.  This  probably  is  due  in  part 
to  the  flotation  of  high-coupon-rate  for- 
eign securities  and  the  expectation  of 
further  similar  flotations  in  the  near  fu- 
ture. The  over-subscription  of  the  Bel- 
gium 20-year  8  per  cent  loan  and  of  the 
Pennsylvania  Railroad  6%s  indicates  the 
continued  acceptability  of  such  new  is- 
sues in  the  investment  market. 


TO  ACT  ON  SLOCUM  OFFER 

NEWARK,  N.  J.,  Feb.  2— Creditors 
and  stockholders  of  the  Slocum,  Avram 
&  Slocum  Laboratories,  Inc.,  have  been 
directed  to  show  cause  on  Feb.  14  why 
the  receivers  should  not  accept  an  offer 
of  $161,000  for  the  property  of  the  com- 
pany exclusive  of  land,  buildings,  equip- 
ment and  accounts  receivable 


SEEK    GLAMORGAN    REFINANCING 

SPRINGFIELD,  OHIO,  Feb.  2— An  ef- 
fort is  to  be  made  by  stockholders  to  re- 
organize and  refinance  the  Glamorgan 
Tire  &  Rubber  Co.,  which  has  plants  at 
Delphos,  Oakhill  and  Byesville.  Fifty 
stockholders  met  here  this  afternoon  by 
order  of  the  United  States  court  at  To- 
ledo to  determine  what  they  desired  to 
do.  A  new  board  of  directors  was 
elected  to  serve  with  Receiver  Arnold  V. 
King.  It  is  stated  that  the  assets  amount 
to  $611,000  and  the  liabilities  are  $650,- 
000,  according  to  the  auditor's  accounts. 


February  3,  1921 


MEN  OF  THE  INDUSTRY 


E.  A.  Taylor,  formerly  production  engineer 
of  the  Pierce-Arrow  Motor  Car  Co.,  has 
been  appointed  works  manager  in  charge  of 
production  for  the  Liberty  Motor  Car  Co. 
Before  going  with  the  Pierce-Arrow  Co., 
where  he  was  responsible  for  plant  lay- 
out and  the  installation  of  progressive 
assembly  as  well  as  criticisms  of  design  from 
a  manufacturing  point  of  view,  Taylor  was 
in  charge  of  the  manufacturing  department 
of  the  Cadillac  Motor  Car  Co.  for  two  years 
and  later  was  in  charge  of  the  Maxwell 
Motor  Co.'s  plants  at  Detroit  and  Dayton. 
He  became  general  superintendent  of  the 
Chalmers  plant  in  1917  and  was  in  complete 
charge  of  important  war  work  in  addition  to 
the  manufacturing  of  cars.  He  joined  the 
Pierce-Arrow  organization  in  1919. 

W.  F.  Taylor,  New  York,  has  been  ap- 
pointed eastern  sales  director  of  the  Acason 
Motor  Truck  Co.  Taylor  was  formerly  sales 
manager  for  the  Federal  truck  distributer  in 
Philadelphia  and  later  was  associated  with 
his  brother  in  handling  Signal  trucks  in  New 
York  territory. 

D.  Minard  Shaw  has  been  appointed  field 
repri  sentative  of  the  Briscoe  Motor  Corp. 
Shaw  has  been  for  several  years  connected 
with  Briscoe  distributing  interests  in  the 
South.  He  will  make  his  headquarters  at 
Memphis,  Tenn. 

J.  A.  Palmer  has  become  sales  manager  of 
Hi.  Neville  More-Room  Steering  Wheel  Co. 
of  Wayne.  Mich.  He  will  have  charge  of 
sales  and  advertising.  Palmer  has  been  con- 
nected with  the  Burroughs  Adding  Machine 
Co. 

James  N.  Gunn,  president  of  the  United 
States  Rubber  Co.,  has  been  elected  presi- 
dent of  the  Lincoln  Highway  Association, 
succeeding  F.  A.  Seiberling,  president  of 
G I    ear    Tire   &  Rubber  Co.,   who   resigned. 

Clifford  M.  Sparks,  formerly  captain  of  the 
University  of  Michigan  football  team  and 
who  is  widely  known  in  athli  tics,  has  been 
placed  in  charge  of  sales  for  the  Sparks- 
Withington  Co.  at  Jackson,  Mich. 

C.  W.  Hodges,  Galesburg.  Mich.,  has  pur- 
chased the  interest  of  Henry  Dane  of  Kala- 
mazoo, in  the  Kalamazoo  Chain  Co.  and  the 
name  of  the  concern  has  been  changed  to  the 
Hodges  Chain  Co.  of  Galesburg. 

Glen  D.  Hiller,  formerly  sales  manager  of 
the  Nelson  Motor  Truck  Co.,  has  been 
appointed  assistant  general  manager  in 
charge  of  sales  of  the  Triangle  Motor  Truck 
Co.,    St.    Johns,    Mich. 

Arthur   H.   Lacey,  formerly  assistant 
neer   of   the   Hall-Scott   Motor   Car   Co.   and 
latterly  chief  engineer  at  the   Moon   Tractor 
Co.,  has  established  a  consulting  engineering 
office  at  Oakland,  Cal. 

E.  G.    Edwards,    Chicago,    foi 
associated   with  George   W.    Kellogg,    founder 
<,r  the  Kellogg  Mfg.  Co.,  has  been  ■ 

■■I  of  directors  of  the   Wayland   Spe- 
cialty Mfg.  Co..  Inc., 

R.   J.    Firestone    lias    been    elected 
president  of  the   United   States  Motor  Trucfc 
Co.,    Cincinnati.      Firestone    has    been    con- 
nected  with   the  rubber  industry  for  a  num- 
ber of  years. 

Louis   H.    Dosenbury  has  been   nan 
president,    and     Harold    W.     Schwab 
tary.    of    Louis    Dusenbury    &    Co.,    Inc.,    up 
holstery  manufacturers.  Xew  York. 

A.  N.  Pollen  of  London  Is  at  the  St.  Regis 
Hotel.  New  York,  Investigating  the  local 
conditions  with  a  view  of  bringing  the 
Daimler  car  to  this  country. 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 

S.    L.   Warner  has  resigned  as  vice-presi- 
dent  and   general   manager   of   the   National 
Tire  &  Rubber  Co.  to  join  the  Robinson  Clay 
Products  Co.,  Akron. 

L.  A.  Brown,  formerly  district  manager  for 
the  United  States  Rubber  Co.,  has  been 
elected  president  of  the  Grand  Rapids  Tire  & 
Rubber  Corp. 

Omar  Wicklin  has  been  appointed  assistant 
western  sales  manager  of  the  Moon  Motor 
Car  Co.  and  will  make  his  headquarters  at 
Los  Angeles. 

George  W.  Copp  Co.,  Inc.,  has  located  a 
n.  u  plant  at  Long  Island  City  for  the  build- 
ing of  winter  tops  and  automobile  bodies. 

A.  G.  Maney  and   H.   L.  Franklin  have  been 
1   directors  of  the  H.  H.  Franklin  Mfg. 
Co.  and  O.  A.  Lawton  has  retired. 
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Andrew  J.  Pierce  Dies; 

Had  Built  New  Engine 

CHICAGO,  Jan.  29— Andrew  J.  Pierce, 
builder  of  the  old  Pierce  motor  car  which 
was  taken  over  by  the  J.  I.  Case  T.  M. 
Co.  of  Racine,  died  here  yesterday  of 
pneumonia.  Mr.  Pierce  was  born  in 
Rochester,  N.  Y.,  on  Jan.  11,  1859,  and 
after  working  on  a  newspaper  in  that 
city,  became  associated  through  the  ef- 
forts of  the  owner  who  perceived  his 
mechanical  bent  with  a  well-known  ma- 
chinist in  that  city.  In  1887  he  moved  to 
Racine  and  became  connected  with  the 
Racine  Hardware  Co.  in  charge  of  the 
engine  production  department  making  an 
oil  engine. 

In  1892  he  entered  into  business  for 
himself,  manufacturing  a  gasoline  en- 
gine of  his  own  invention  which  was  a 
long  step  in  advance  at  that  time  in 
power  machines  and  organized  the  Pierce 
Engine  Mfg.  Co.  After  a  few  years,  he 
established  and  built  a  large  plant  at 
Lakeside,  a  suburb  of  Racine,  and  formed 
the  Pierce  Motor  Co.  for  the  manufac- 
ture of  the  Pierce  automobile,  this  being 
an    out-growth   of   the   engine   company. 

The  Pierce  company  was  sold  in  1910 
to  Case  who  continued  to  manufacture 
the  Pierce  car  for  two  years.  A  new  en- 
gine was  then  adopted  and  the  Pierce 
name  discontinued. 

Mr.  Pierce  was  a  mechanical  engineer, 
and  a  designer  and  manufacturer  of 
gasoline  engines.  He  has  been  allowed 
many  United  States  patents  on  engines 
which  have  been  used  in  launches,  auto- 
mobiles and  stationary  machinery  and  at 
the  time  of  his  death,  had  just  perfected 
and  obtained  letters  patent  on  a  new  en- 
gine for  which  he  claimed  great  efficiency. 


BARLEY  NAMES  NEW   OFFICERS 

I  W.AMAZOO,  MICH.,  Jan.  :U— Re- 
ports filed  at  the  annual  meeting  indicate 
that  the  Barley  Motor  Car  <'<>.,  makers 
of  the  Roamer,  enjoyed  a  very  pros- 
perous year  during  1920.  The  election 
of  officers  resulted  in  the  nanrng  of  A. 
C.  Barley,  president;  C.  G.  Barley,  Ma- 
rion, Ind.,  vice-president;  C.  E.  Stephen 
son,  treasurer,  and  George  B.  Hopkins, 
secretary  and  assistant  to  President  Bar- 
ley. Hopkins  was  also  added  to  the  board 
■)f  directors,  which  includes  the  officers 
ind  M.  A.  Barley  of  Kalamazoo  and 
nl  Gould  of  New  York. 


INDUSTRIAL  NOTES 


Security  Sales  Corp.,  with  offices  in  New 
York  and  Chicago,  has  been  dissolved,  but 
has  been  granted  the  privilege  of  operating 
within  the  respective  territories  as  factory 
branches  of  the  Security  Mfg.  Co.,  Los  Ange- 
les. Lea  J.  Orr  is  in  charge  of  the  Chicago 
office  and  Marcel  J.  Orr  of  the  New  York 
branch. 

Larco  Wrench  &  Mfg.  Corp.  has  purchased 
the  plant  and  wrench  business  of  the  Coch- 
ran Mfg.  &  Forging  Co.,  78th  Street  and 
Woodlawn  Avenue,  Chicago.  The  Cochran 
campany  and  its  forging  business  is  now  be- 
ing operated  as  the  Great  Lakes  Forge  Co., 
at  119th  Street  and  Racine  Avenue. 

Cincinnati  Milling  Machine  Co.  has  bought 
an  interest  in  the  Cincinnati  Grinder  Co.  and 
will  manufacture  the  latter  company's  line  of 
machinery.  The  Grinding  company  will  con- 
tinue the  sales  end  of  the  business. 

Wharton  Motors  Co.,  Inc.,  Dallas,  Texas,  is 
.completing  the  first  unit  of  its  plant.  It  will 
manufacture  a  line  of  cars,  trucks  and  trac- 
tors. 

Autocar  Co.  has  increased  its  directorate 
from  seven  to  nine  with  the  addition  of 
J.  Howard  Reber  and  Roscoe  T.  Anthony. 

Block  Rubber  &  Tire  Co.,  Indianapolis,  has 
awarded  a  contract  for  the  first  unit  of  its 
new  plant  estimated  to  cost  $100,000. 

Lincoln  Motor  Car  Co.  will  continue  opera- 
tions on  half-time  for  several  weeks.  It  re- 
ports a  gradual  increase  in  orders. 

Vim  Tractor  Co.  has  purchased  the  patent 
rights,  patterns,  etc.,  of  the  Tiger  Drill  Co., 
Beaver  Dam,  Wis. 

Mac-Lar  Battery  Co.  assets  will  be  sold  at 
auction  on  Feb.  14  by  the  Detroit  Truck  Co.. 
receiver. 

Locomobile  Co.  has  reduced  wages  at  the 
i'.h  tory  10  per  cent. 


MOTOR  WHEEL  UNITS  START 

LANSING,  MICH.,  Jan.  28— All  units 
of  the  Motor  Wheel  Corp.  are  in  opera- 
tion this  week,  the  Auto  Wheel  unit  hav- 
ing been  started  Monday  morning,  as 
was  also  the  Gier  Pressed  Steel  plant. 
The  Pruden  Wheel  unit  was  started  some- 
time ago,  and  the  southern  unit  in  Ten- 
nessee, which  produces  raw  material  for 
the  Lansing  plants,  has  been  going  at 
full  blast  for  several  weeks. 


VICTOR  ON  300  DAILY  BASIS 

SPRINGFIELD,  OHIO,  Jan.  28— 
Stockholders  of  the  Victor  Rubber  Co.  at 
the  annual  meeting  yesterday  elected  di- 
rectors and  heard  reports  showing  that 
the  plant  is  turning  out  300  cord  tires 
daily.  The  normal  output  is  500  per  day. 
Directors  elected  are: — Otto  Miller,  Al- 
lard  Smith  and  W.  L.  Timmons,  Cleve- 
land; H.  J.  Robben,  Cincinnati;  F.  R. 
Talbott,  C.  A.  Swinehart  and  H.  H.  Durr, 
Springfield. 


PREMIER  PRESIDENT  DIES 

KANSAS  CITY,  Feb.  2— Dr.  L.  S. 
Skelton,  president  of  the  Premier  Motor 
Corp.  of  Indianapolis,  died  here  Satur- 
day after  a  brief  illness. 
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SHOWS 

5-12 — Minneapolis,  Annual 
Automobile  Show.  Minne- 
apolis Automobile  Trade 
Ass'n. 

7-12 — Columbus,  National 
Tractor  Show,  Columbus 
Tractor  &  Implement  Club. 
Ohio  State  Fair  Grounds. 
7-12 — St.  Louis.  Annual 
Automobile  Show,  St. 
Louis  Automobile  M'frs  & 
Dealers'  Ass'n,  Robt.  E. 
Lee,  Mgr. 

12-19— Hartford.  Conn.,  An- 
nual Automobile  Show, 
Hartford  Automobile  Deal- 
ers Ass'n.  Armory,  Arthur 
Fifoot,  Mgr. 

12-19 — Kansas  City.  An- 
nual Automobile  Show. 
Kansas  City  Motor  Car 
Dealers'   Ass'n. 

14-19— Winnipeg,  Western 
Canada  Automotive  Equip- 
ment Show. 

18-28 — San  Bernardino.  Cal., 
National  Orange  Show, 
Fred  M.  Renfro,  Mgr. 

19-26 — San  Francisco.  Fifth 
Annual  Pacific  Automobile 
Show,  Exposition  Auditor- 
ium. George  Mahlgreen. 
Mgr. 

21-26 — Louisville,  Annual 
Automobile  Show,  Louis- 
ville    Automobile     Dealers 


Ass'n,  First  Regiment 
Armory,  C.  L.  Alderson, 
Secy'. 

Ftb.  21-26— Salt  Lake  City, 
Annual  Automobile  Show 
intermountain  Automotive 
Trades  Ass'n,  W.  D. 
Rishal.   Mgr. 

Feb.  26-Mar.  5 — Buffalo,  Annual 
Automobile  Show,  Buffalo 
Automobile  'Dealers  Ass'n, 
74th  Regiment  Armory,  C. 
C.   Proctor,   Mgr. 

Mar.  2-10 — Des  Moines,  Annual 
Automobile  Show.  Colis- 
eum, C.  G.  Van  Vliet.  Mgr 

Mar.  5-12 — Atlanta.  Annual  Au- 
tomobile Show,  Atlanta 
Automobile  Dealers'  Ass'n, 
Auditorium,  Virgil  Shepard, 
Mgr. 

Mar.  5-12 — Brooklyn,  Annual 
Automobile  Show,  Brook- 
lyn Motor  Vehicle  Dealers' 
Ass'n,  23d  Regiment  Ar- 
mory, George  C.  Lewis, 
chairman. 

Mar.  5-12 — Pittsburgh,  Annual 
Automobile  Show,  Auto- 
motive Ass'n,  Inc.,  Motor 
Square  Garden,  J.  J.  Bell. 
Mgr. 

Mar.  5-12— Atlantic  City,  Annual 
Automobile  Show,  Auto- 
mobile Trade  Association 
of  Atlantic  City,  Million 
Dollar  Pier,  A.  H.  Gener- 
atzky,  Mgr. 


Mar.  7-12 — Syracuse,  N.  Y.,  An- 
nual Automobile  Show. 
Syracuse  Automobile 
Dealers  Ass'n,  Armory, 
Howard    H.     Smith,     Mgr. 

Mar.  7-12 — Indianapolis.  Annual 
Automobile  Show,  Indiana- 
polis Automotive  Trade 
Ass'n,  Automobile  Bldg.. 
State  Fair  Grounds,  John 
Orman,  Mgr. 

Mar.  12-19 — Boston.  Annual  Au- 
tomobile Show,  Mechanics 
Bldg.  and  South  Armory. 

Mar.  14-19 — Omaha.  Annual  Au- 
tomobile Show.  Omaha 
Automobile  Trade  Ass'n, 
Inc..  Omaha  Auditorium. 
C.    G.    Powell.    Mgr. 

Mar.  14-19 — Washington,  Annual 
Automobile  Show,  Wash- 
ington Automobile  Dealers' 
Ass'n,  Rudolph  Jose, 
Chmn. 

Mar.  19-26 — Detroit,  Annual 
Automobile  Show,  Detroit 
Automobile  Dealers'  Ass'n, 
Morgan-Wright   Building. 

April  4-9 — Seattle,  Annual  Auto- 
mobile Show.  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 

April —  Chattanooga,  T  e  n  n., 
Spring  Automobile  Show, 
Chattanooga  Automotive 
Trade  Ass'n,  Sunday  Tab- 
ernacle,  C.  A.  Noone,  sec'y. 


FOREIGN  SHOWS 

Feb.  7— Delhi,  India.  Delhi  Motor 
Show. 

Mar.  23-28 — Witwatersrand  Ag- 
ricultural Show  including 
machinery  and  motors 
sections. 

April,  1921 — Sofia,  Bulgaria, 
Tractor  Trials,  under  the 
Bulgarian  Ministry  of 
Agriculture. 

May  28-June  8 — International 
Automobile  Exhibition, 

Basle,   Switzerland. 

June,  1921 — Reykjavik,  Iceland, 
Agricultural  Exhibition — 
Agricultural  Machinery — 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

October — Paris,  France,  Paris 
Motor  Show.  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
1' Automobile,  51,  Rue  Per- 
golese,  Paris. 


CONVENTIONS 

4-7  —  Cleveland,  National 
Foreign    Trade   Council. 

12-14,  1921— C  h  1  c  a  g  o, 
Twenty-Eighth  Annual, 
Convention  National  Im- 
plement &  Vehicle  Ass'n. 


Test  Highway  to  Show 

Construction  Defects 

CHICAGO,  Jan.  29— A  road  is  being 
built  in  Illinois,  Federal  and  State  gov- 
ernments co-operating,  for  the  purpose 
of  determining  what  kind  of  road  to  con- 
struct to  meet  present-day  traffic  condi- 
tions. This  test  road  which  is  well  under 
way  now  and  which  will  probably  be 
completed  early  this  summer  is  expected 
to  answer  the  following  questions  which 
are  confronting  the  engineers  of  to-day: 

"What  is  the  economical  limit  for 
motor  truck  loads? 

"What  is  the  corresponding  limit  for 
the  type  and  thickness  of  the  pavement? 

"What  is  the  load-carrying  capacity 
of  the  standard  types  of  hard-surfaced 
pavements  of  varying  thicknesses?" 

Clifford  Older,  chief  engineer  for  the 
state  highway  department,  believes  "that 
the  results  obtained  will  give  a  definite 
idea  of  the  value  of  the  different  types 
and  thicknesses  of  pavement  for  carrying 
truck  loads  and  also  will  furnish  a  basis 
for  deciding  how  heavy  pavements 
should  be  built  and  the  limits  of  the  loads 
which  should  be  carried  on  them." 


PAIGE     RECORD     AUTHENTICATED 

NEW  YORK,  Jan.  31— The  American 
Automobile  Assn.  has  authenticated  the 
record  for  stock  cars  established  when 
Ralph  Mulford  covered  a  mile  straight- 
away at  Daytona  in  35.01  seconds  in  a 
Paige  "fl-fifi"  Daytona  stock  model. 


IOWA  EXTENDS   ROAD   WORK 

DAVENPORT,  IOWA,  Jan.  28— Fif- 
teen Iowa  counties  last  year  began  pav- 
ing primary  roads,  according  to  reports 
from   the   highway  engineer's  office,  but 


this  represented  only  about  a  ninth  of 
the  program  road  building  forces  in  the 
state  were  ready  to  undertake. 

Forty-five  miles  of  hard-surfaced  road 
were  completed  and  177  miles  contracted 
for,  to  be  completed  this  season.  Two 
months  ago  there  were  ninety-four  proj- 
ects under  way  in  thirty-two  counties 
and  these  presented  paving  of  166  miles, 
gravelling  of  203  miles  and  grading  of 
913  miles  of  highway. 


Fiat  Enters  Three  Cars  ' 

in  French  Grand  Prix 

PARIS,  Jan.  15  (Special  Correspon- 
dence)— Fiat  has  just  entered  three  cars 
for  the  French  Grand  Prix  183  cu.  in. 
race  to  be  run  on  July  23,  probably  at 
Strasbourg.  This  is  the  first  appearance 
of  the  big  Italian  firm  in  an  open  speed 
contest  since  1914.  Drivers  selected  for 
these  cars  are  Louis  Wagner,  who  fre- 
quently raced  for  Fiat  prior  to  the  war, 
and  the  two  Italians  Minoia  and  Bordino. 
The  two  latter  have  figured  up  to  the 
present  as  mechanicians. 


SPAIN    TO    SHOW   TRACTORS 

NEW  YORK,  Feb.  1— An  international 
exhibition  of  agricultural  machinery,  in- 
cluding tractor  trials,  will  be  held  at 
Lerida,  Spain,  April  1-10.  All  machin- 
ery for  the  exhibition  will  be  exempt 
from  Spanish  customs  duties  and  exhibi- 
tors desiring  information  should  write 
to  the  Comite  de  Organizacion,  Exposi- 
cion  Internacional  de  Maquinariam 
Agricola  en  Lerida,  Urgel  187,  Barce- 
lona, Spain.  The  tractor  trials  will  in- 
clude a  four-hour  plowing  competition, 
the  minimum  depth  of  furrows  to  be  20 
centimeters. 


Pennsylvania  University 

Starts  Highway  Course 

PHILADELPHIA,  Jan.  31— State, 
municipal  and  private  engineers  have 
just  begun  attendance  at  a  special 
course  in  highway  engineering  opened 
at  the  University  of  Pennsylvania.  To 
qualify  for  the  course,  the  men  must  have 
either  a  degree  in  engineering,  or  ex- 
perienced in  highway  work. 

The  class  started  with  seventy-eight 
members.  Included  in  the  number  are 
thirty-six  from  the  Pennsylvania  State 
Highway  Bureau,  ten  from  the  New 
York  State  Highway  Bureau,  six  from 
the  Delaware  State  Highway  Bureau  and 
ten  from  New  England.  The  men  tak- 
ing the  course  average  from  thirty  to 
forty  years  of  age.  The  course,  under 
the  direction  of  Prof.  Milo  S.  Ketchum, 
of  the  civil  engineering  department  of 
the  University,  includes  among  its 
lecturers  many  of  the  most  famous  road 
builders  of  the  country.  In  this  connec- 
tion, on  Feb.  7,  there  will  be  a  confer- 
ence of  highway  engineers. 


NEW   ZEALAND   PLANS   AIR   MAIL 

NEW  YORK,  Jan.  29— New  Zealand 
will  establish  airplane  mail  routes  along 
lines  proven  to  be  practical  by  the 
United  States  Post  Office  Department, 
according  to  J.  B.  Murphy,  of  Timarou, 
who  is  in  New  York.  He  is  interested 
in  an  aircraft  operating  company  in 
Timarou  and  came  to  New  York  for  a 
demonstration  of  the  ten-passenger 
Liberty-engined  Curtiss  "Eagle,"  with  a 
view  to  utilizing  it  in  a  tourist  sight- 
seeing service  over  Mt.  Cook.  The  gov- 
ernment is  also  encouraging  civilian 
aeronautics  by  the  enactment  of  laws 
and  establishing  landing  fields. 
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Trucks  and  Tractors  Discussed 
at  Chicago  S.  A.  E.  Meeting 

Most  of  the  professional  sessions  given  over  to 
discussion  of  maintenance  and  service  problems. 
Truck  fleet  operation  and  the  application  of  power 
to  trucks  are  also  considered.    500  attend  the  dinner. 

By  J.  Edward  Schipper 


ENGINEERING  activities  during  Chicago  show 
week  centered  in  the  S.  A.  E.  meeting.  Pro- 
fessional sessions  occupied  an  entire  day  and 
were  followed  by  a  dinner  attended  by  over  500  mem- 
bers and  guests. 

The  first  session  was  given  over  to  the  subject  of 
trucks  and  the  second  to  maintenance  and  operation. 
The  morning  session  included  papers  by  L.  L.  Scott 
on  steam  power  applied  to  a  truck;  N.  J.  Ocksreider 
on  engineering  analysis  applied  to  truck  selling  and 
Capt.  J.  B.  Haney  on  progress  in  design  of  ordnance 
equipment. 

The  afternoon  session,  which  took  up  maintenance 
and  operation,  also  had  a  program  of  three  papers. 
N.  J.  Smith  spoke  of  truck  fleet  operation,  J.  C. 
Thorpe  on  tractor  service  requirements,  and  T.  F. 
Cullen  on  designing  to  facilitate  service  work.  At 
the  banquet  H.  L.  Horning  acted  as  toastmaster.  The 
speakers  were:  David  Beecroft,  directing  editor  of 
the  Class  Journal  publications  and  president  of  the 
S.  A.  E. ;  H.  H.  Merrick,  president  Great  Lakes  Trust 
Co.,  and  Prof.  John  Paul  Good  of  the  University  of 
Chicago. 

The  feature  of  the  meeting  was  the  discussion  of 
truck  operation  maintenance  and  sales. 

N.  J.  Smith,  who  is  manager  of  truck  maintenance 
of  the  Consumers  Co.,  Chicago,  spoke  of  the  good  re- 


sults obtained  by  carrying  maintenance  to  the  great- 
est possible  efficiency.  The  Consumers  Co.  operates 
over  150  trucks  and  by  the  system  used  under  Smith's 
jurisdiction  every  one  of  these  trucks  receives  a  thor- 
ough inspection  every  night.  A  number  of  specially 
drilled  men  organized  into  specializing  groups  take 
care  of  the  cleaning,  lubricating  and  mechanical  up- 
keep of  these  vehicles.  The  trucks  in  use  there,  as 
was  brought  out  in  the  discussion,  average  about  1000 
miles  a  month.  They  are  washed  every  night  and 
after  the  washing  is  completed  they  are  checked  over 
and  must  be  satisfactory  to  the  inspector  before  they 
are  allowed  to  go  out  on  the  next  day's  work. 

By  carefully  lubricating  the  trucks  and  by  chang- 
ing the  oil  as  often  as  required,  an  astonishingly  low 
upkeep  cost  has  resulted.  While  it  is  true  that  the 
overhead  of  maintenance  has  somewhat  increased  by 
the  elaborate  care  given,  the  cost  of  operating  the 
fleet  has  been  materially  reduced  in  the  long  run  and 
the  depreciation  of  the  equipment  has  been  cut  down 
to  the  limit.  A  number  of  questions  put  to  Mr.  Smith 
by  the  truck  men  present  brought  out  some  interest- 
ing information. 

For  instance,  it  developed  that  an  average  of  10,000 
miles  is  secured  on  a  set  of  tire  chains.  This  figure 
does  not  apply  to  all  classes  of  work,  for  in  hauling 
coal  it  is  possible  to  get  an  average  of  15,000  miles 
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to  the  set  of  chains  while  in  hauling  stone  or  sand  the 
mileage  will  be  considerably  shorter. 

Regarding  the  regrinding  of  cylinders,  Mr.  Smith 
stated  that  he  could  not  lay  down  any  set  rule.  Some 
cylinders  have  run  30,000  miles  without  regrinding,  while 
others  have  run  shorter  or  longer  than  this  distance  by 
a  very  large  margin.  One  of  the  members  inquired  re- 
garding the  regrinding  of  crankshafts,  to  which  the 
speaker  replied  that  he  had  not  reground  a  crankshaft 
for  four  years.  He  stated  that  shafts  which  had  been 
measured  after  having  been  in  service  for  this  length 
of  time  showed  less  than  .002  in.  wear. 

Another  variable  factor  in  maintenance  is  the  friction 
disk  on  the  clutch.  Some  have  to  be  refaced  in  one  month 
while  others  will  run  for  years.  He  thought  that  an 
average  figure  would  be  in  the  neighborhood  of  one  and 
one-half  or  two  years. 

Smith  has  a  man  whose  entire  time  is  taken  up  by 
fuel  and  oil  research.  As  a  result  mileage  on  fuel  and 
oil  has  been  continually  increasing.  This  is  accom- 
plished by  absolutely  correct  setting  of  carbureter  and 
spark  for  each  truck,  by  seeing  that  the  proper  timing 
of  the  valves  and  their  correct  setting  is  not  departed 
from  and  also  by  the  use  of  up-to-date  devices  which 
would  tend  to  better  conditions  necessary  to  the  attain- 
ment of  economy.  Crankcase  oil,  after  it  has  been  with- 
drawn when  the  oil  is  changed,  is  utilized  for  the  lubrica- 
tion of  hoists  and  for  other  auxiliary  machinery  about  the 
garage.  Mr.  Smith  is  at  present  experimenting  with  re- 
claimed oil  for  the  cylinder  lubrication,  but  has  not  as 
yet  arrived  at  a  definite  conclusion. 

Considerable  interest  and  some  amusement  was  ex- 
pressed by  the  hearers  to  Mr.  Smith's  frank  reply  to  the 
question  of  whether  or  not  he  was  overloading  his  trucks. 
He  stated  bluntly  that  he  is.  He  amplified  his  state- 
ment however  by  saying  that  the  overload  was  com- 
pensated for  by  insisting  that  the  trucks  be  never  over- 
speeded.  He  confessed  that  the  overloads  sometimes 
amount  to  30  per  cent  but  said  that  overspeeding  is  far 
more  damaging  to  the  truck  than  overloading,  hence 
the  rigid  rule  against  excessive  speed. 

N.  J.  Ocksreider,  in  his  talk  on  engineering  analysis 
applied  to  truck  selling,  divided  his  topics  into  two 
heads,  first,  the  analysis  of  a  given  market,  and  second, 
the  ability  to  analyze  the  transportation  needs  of  the 
prospect.  As  an  example  of  what  he  meant  by  proper 
analysis  of  the  truck  market  he  pointed  out  that  a  city 
district  might  be  divided  according  to  area,  and  while 
superficially  all  of  the  salesmen  were  allotted  equal  ter- 
ritories, the  potential  market  in  one  division  of  the  dis- 
trict might  be  far  greater  than  in  another.  He  outlined 
the  necessity  for  making  a  careful  study  of  all  the  fac- 
tors involved  in  determining  the  number  of  actual  pros- 
pects and  the  actual  number  of  trucks  required  to  meet 
all  the  transportation  problems  of  any  given  district. 
Mr.  Ocksreider,  by  his  analysis,  made  clear  the  im- 
portance of  apportioning  sales  effort  and  expense  accord- 
ing to  the  possibilities  of  any  definite  areas. 

The  other  phase  of  analysis  applied  to  truck  selling  is 
in  the  use  of  engineers  equipped  to  enter  the  establish- 
ment of  a  prospect  and  to  properly  analyze  the  truck 
equipment  necessary  to  most  efficiently  handle  the  trans- 
portation problem  involved.  The  factors  taken  into  con- 
sideration include  not  only  the  number  of  trucks  and 
their  size  but  the  routing,  control  and  maintenance  of  the 
vehicle.  The  man  to  handle  this  work  will  of  necessity  be 
a  qualified  transportation  engineer  of  sufficiently  broad 
business  experience  to  thoroughly  grasp  the  needs  of 
the  plant  under  consideration.  Not  only  must  he  ac- 
curately gage  the  type  of  equipment  and  the  number  of 
trucks  of  each  capacity  but  also  their  performance  char- 


acteristics as  determined  by  engine  size,  wheel  size, 
gear  ratio,  etc. 

One  of  the  most  interesting  talks  of  the  entire  session 
was  that  of  J.  C.  Thorpe,  a  graduate  engineer  who  has 
been  an  automobile  dealer  for  several  years  and  lately 
a  tractor  dealer.  His  views  on  the  ethics  of  salesmanship 
and  the  obligations  of  the  factory  to  the  ultimate  con- 
sumer have  been  voiced  on  previous  occasions.  He 
summed  up  his  views  of  the  dealer  in  the  following 
words:  "The  only  man  who  has  a  right  to  be  a  dealer 
is  the  man  who  sells  good  merchandise  by  good  mer- 
chandising methods  and  who,  having  made  the  sale,  re- 
mains in  the  capacity  of  a  consulting  expert  on  the  use 
of  the  goods." 

There  has  been  considerable  discussion  on  who  is  the 
best  qualified  man  to  be  a  tractor  dealer.  Thorpe  gave 
it  as  his  opinion  that  the  best  tractor  dealer,  regardless 
of  whether  he  formerly  sold  automobiles,  hardware  or 
farm  implements,  is  the  man  who  keeps  his  tractors  sold. 
The  manufacturer  should,  he  said,  study  the  interest 
of  the  purchaser  through  the  dealer.  He  must  do  it 
through  the  dealer  because  of  the  proximity  of  the 
dealer  and  his  acquaintance  with  the  purchaser.  In  do- 
ing this  the  manufacturer  gradually  develops  his  good 
will. 

It  takes  years  of  effort  to  develop  the  desired  degree 
of  public  good  will  and  it  may  be  destroyed  entirely  by 
one  bad  step.  As  an  example  of  the  method  necessary 
for  the  manufacturer  to  develop  this  good  Thorpe  cited 
the  policy  employed  by  Marshall  Field  &  Co.,  which  is 
embodied  in  the  expression,  "The  customer  is  always 
right." 

In  many  instances  the  farmer  buys  a  tractor  by  select- 
ing the  dealer  rather  than  the  machine.  This,  he  said, 
should  not  be  so.  The  matter  of  service,  of  course,  en- 
ters into  the  relations  between  the  tractor  dealer  and 
his  customers  to  a  marked  degree,  but  it  must  be  re- 
membered that  there  is  no  such  thing  as  free  service. 
Some  one  must  pay  and  it  must  be  the  customer  unless 
the  dealer  is  to  go  out  of  business.  We  must  reach  a 
definite  understanding  of  the  meaning  of  the  word  serv- 
ice and  we  will  not  do  so  until  there  is  proper  co-ordina- 
tion between  the  engineering  and  merchandising  depart- 
ments of  our  factories.  Good  service  is  the  result  of  co- 
operation between  the  dealer,  factory  and  owner  during 
the  life  of  the  machine  to  the  end  that  the  owner  shall 
receive  continuous  use  at  reasonable  cost. 

Age  of  the  tractor,  Thorpe  contended,  makes  no  dif- 
ference as  regards  the  rendering  of  service.  Neither 
should  it  make  any  difference  whether  the  machine  is  in 
the  hands  of  the  original  purchaser  or  not.  In  order  for 
the  dealer  to  give  the  proper  quality  of  service  he  must 
be  amply  supplied  with  parts  and  the  necessary  techni- 
cal knowledge  to  perform  the  repairs  he  is  called  upon 
to  make.  An  incompetent  dealer  will  discredit  a  good 
design  and  set  at  naught  all  the  care  and  study  given 
to  the  original  design  of  the  machine. 

Mr.  Thorpe  stated  that  he  did  not  look  with  favor  on 
the  practice  of  replacing  parts  at  shipping  and  labor 
cost  to  the  customer  where  these  replacements  are  due 
to  defective  material,  even  though  the  ninety-day  guar- 
antee period  had  elapsed. 

In-  discussing  the  faults  of  design  common  to  trac- 
tors, Mr.  Thorpe  brought  up  the  point  that  probably  the 
most  common  defect  is  the  absolute  neglect  of  attention 
to  the  comfort  of  the  operator.  He  said  that  it  is  ab- 
surd to  expect  an  operator  to  sit  with  any  comfort  in  a 
rast  iron  seat  for  10  or  12  hours  at  a  stretch.  He 
pointed  out  the  remarkable  sales  value  in  the  tractor  in 
which  this  point  has  been  given  attention.  No  one  but 
the  farmer  can  appreciate  the  courage  necessary  to  get 
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up  at  4  o'clock  the  morning  after  spending  a  12-hour 
day  in  a  seat  upholstered  only  with  black  enamel. 

Another  feature  of  design  which  the  speaker  stated  is 
overlooked  is  that  of  supplementary  tools.  He  stated 
that  because  the  tractor  is  considered  only  as  a  plowing 
machine  by  a  large  percentage  of  operators  the  average 
use  is  only  35  days  per  year.  Proper  supplementary 
tools  would  make  the  tractor  available  for  many  more 
tasks  and  for  longer  periods  during  the  year,  bringing 
the  average  up  to  65  to  70  days.  This  would  spread  the 
overhead  and  reduce  the  operating  expense,  making  the 
tractor  appeal  to  the  farmer  as  a  better  investment  than 
it  does  to-day. 

One  point  which  the  speaker  brought  out  is  applicable 
to  the  truck  dealer  as  well  as  to  the  tractor  dealer.  The 
data  the  dealer  has  available  should  be  interpreted  to 
the  prospect  in  terms  of  his  problems.  He  said  there  is 
a  woeful  lack  of  the  right  kind  of  data.  Where  tests  have 
been  made  they  are  of  a  highly  technical  character  and 
the  results  have  seldom  been  expressed  in  such  a  way 
that  the  customer  can  apply  the  information  to  his  own 
particular  problems. 

T.  F.  Cullen  spoke  on  the  need  for  greater  service  ac- 
cessibility in  car  design.  He  made  the  point  that  greater 
accessibility  for  service  work  also  tends  to  lengthen  the 
life  of  a  car,  as  it  makes  service  work  easier  to  perform, 
less  costly  and  therefore  more  likely  to  be  undertaken 
at  the  first  indication  of  trouble.     He  said  the  supply 


of  skilled  mechanics  is  never  large  enough  to  fill  the  de- 
mand. Any  improvement,  such  as  better  service  accessi- 
bility, which  cuts  down  the  time  per  operation  in  serv- 
ice work  without  impairing  the  car's  subsequent  effi- 
ciency, has  exactly  the  same  effect  as  increasing  the  num- 
ber of  skilled  mechanics.  With  more  accessible  cars, 
service  stations  can  turn  out  more  work  with  fewer 
mechanics  and  therefore  make  bigger  profits,  or  show 
a  profit  where  they  now  show  a  loss,  as  many  of  them 
do.  The  dealer's  success,  both  in  selling  cars  and  in 
servicing  them,  is  just  as  essential  to  the  factory  as  the 
owner's  satisfaction. 

More  and  more  cars  are  sold  each  succeeding  year  to 
replace  worn-out  vehicles.  Service  reputation,  based  on 
the  cars  now  in  use,  is  rapidly  becoming  the  predominat- 
ing factor  in  these  resales.  Therefore  anything  that  can 
be  done  to  improve  service  work  will  make  resales  easier. 

As  an  example  of  the  results  which  could  be  secured 
by  improving  service  accessibility,  it  is  only  necessary 
to  recall  that  there  are  over  8,000,000  cars  in  use  to-day, 
and  improved  design  which  would  reduce  the  time  nec- 
essary for  service  work  to  the  extent  of  only  2  hr.  per 
car  per  year,  would  save  the  owners' over  $15,000,000  per 
year  on  upkeep. 

The  paper  by  Louis  L.  Scott,  chief  engineer  of  the 
Standard  Engineering  Co.,  St.  Louis,  on  the  application 
of  steam  power  to  an  automotive  truck,  will  be  reviewed 
in  a  later  issue. 


Tax  on  Automobiles  Is  a  Tax  on  a  Utility 


THERE  still  remains  in  the  public  mind  a  vague  belief 
that  the  passenger  automobile  can  truthfully  be  called 
a  "pleasure"  car — in  other  words,  that  it  is  to  a  large  extent 
a  luxury.  There  even  remains  the  feeling  that  the  auto- 
motive truck  is  an  expensive  form  of  transportation  and 
should  be  discouraged.  These  beliefs,  erroneous  as  they 
are,  have  had  a  decided  effect  upon  the  sentiments  both  of 
bankers  and  of  the  buying  public.  Those  sentiments  are 
responsible  for  the  effort  now  being  urged  before  Congress 
to  impose  greatly  increased  taxes  upon  both  cars  and 
trucks. 

It  seems  impossible  that  any  policy  so  suicidal  to  the 
prosperity  of  the  whole  countiy  as  well  as  one  so  unjust 
to  a  great  industry  can  be  adopted.  It  is  surprising  that 
any  argument  is  necessary  in  regard  to  the  truck.  The 
Government  itself  has  records  showing  that  the  postal  ex- 
;  '•  lines  running  over  distances  up  to  248  miles  from 
Maryland  into  Washington  resulted  in  selling  farm  prod- 
ucts  to  consumers  at  something  like  l.'i  per  cent  less  than 
the  normal  market  prices.  Other  statistics  show  that 
truck  haulage  can  often  produce  a  saving  over  rail  trans- 
portation up  to  distances  around  200  miles.  The  advan- 
tages of  truck  transportation  for  shorter  distances,  espe- 
cially in  cities,  have  been  proved  by  hundreds  of  thousands 
of  truck  owners.  Even  a  slight  investigation  would  show 
these  services  conclusively. 

The  fact  that  the  passenger  car  is  a  factor  of  equal  eco- 
nomic importance  is  not  so  easily  demonstrated  by  statis- 
tic; and  this  perhaps  accounts  for  the  feeling  that  the  pas- 
senger car  is  a  luxury,  although  the  car  passed  out  of  that 
condition  at  least  six  years  ago.  A  recent  questionnaire 
sent  out  by  the  National  Automobile  Chamber  of  Com- 
merce showed  that  90  per  cent  of  all  passenger  cars  un- 
used more  or  less  for  business  purposes,  and  that  more 
than  two-thirds  of  the  total  mileage  run  by  passenger  cars 
is  for  business.  So  the  utmost  that  can  be  charged  against 
the  passenger  car  to-day  is  that  it  gives  pleasure  after  it 


has  done  a  full  day's  work.  The  questionnaire  brought  out 
an  even  more  startling  fact  that  the  average  motor  car 
owner  increases  his  earning  capacity  about  57  per  cent 
through  its  use.  The  value  to  the  farmer  has  been  shown 
time  and  again,  and  altogether  no  doubt  can  remain  in  the 
mind  of  any  candid  man  who  investigates  that  the  auto- 
mobile is  far  more  than  paying  its  own  way  to-day.  In  ad- 
dition, of  course,  are  the  great  intangible  values  that  the 
automobile  is  giving — its  contribution  to  comfort,  pleasure 
and  health. — From  J.  G.  Vincent's  address  at  Annual 
S.  A.  E.  Meeting. 


Airplane  Taxi  Fares 

AN  aerial  taxicab  in  London  costs  approximately  the 
same  as  an  earthbound  taxi  in  New  York,  according 
to  Prof.  E.  P.  Warner  of  the  Massachusetts  Institute  of 
Technology  and  the  National  Advisory  Committee  for  Aero- 
nautics, in  his  paper,  "Commercial  Aviation  in  Europe," 
read  before  the  Commercial  Aviation  Session  of  the  An- 
nual Meeting  of  the  Society  of  Automotive  Engineers. 

The  charge  in  England  for  an  aerial  taxi  is  2s.  6d.,  or 
44  cents  for  two  persons  per  mile.  This  fare  is1  only  two 
and  one-half  times  as  large  as  that  for  an  ordinary  taxi 
in  London,  and  it  costs  approximately  the  same  amount  to 
travel  by  airplane  in  England  as  by  taxicab  in  New  York. 
The  actual  costs  of  air  travel  in  Europe  have  shown  a 
tendency  to  steady  reduction. 

During  the  first  eleven  months  of  commercial  flying  be- 
tween England  and  the  Continent  there  was  a  total  of 
twenty-four  accidents,  but  only  one  passenger  was  killed. 
This  works  out  roughly  as  one  death  for  every  67,000  pas- 
sengers, or  one  fatality  for  1,640,000  passenger  miles. 

No  European  country  operates  its  own  mail  planes,  as 
has  been  the  practice  here.  The  mail  operating  companies 
are  privately  conducted  and  receive  a  fixed  fee  from  the 
government. 
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Vauxhall  Producing  Two  Chassis  Types 

That  for  general  purposes  has  130  in.  wheelbase  and  a  3%  x  5%  engine. 
The  sporting  type  has  114  in.  wheelbase  but  uses  a  larger  engine,  is 
lighter  and  has  a  higher  gear  ratio. 

By  M.  W.  Bourdon 


TWO  types  of  Vauxhall  cars  are  to  be  made  this  sea- 
son, as  in  past  years.  The  smaller,  termed  the  25  hp. 
model,  has  a  bore  of  95  mm.  and  a  stroke  of  140  mm. 
(3%  x  5!2  in.).  The  block  cast  cylinders  have  L  heads 
with  the  valves  considerably  inclined  from  the  vertical. 
The  cast  iron  pistons  carry  three  rings  and  have  the  wrist 
pins  fixed  in  their  bosses.  Pressure  lubrication  is  em- 
ployed. Oil  is  forced  through  the  hollow  crankshaft  by 
a  plunger  pump  operated  from  an  eccentric  pin  at  the  rear 
end  of  the  camshaft  through  a  link  having  a  ball-bearing 
on  the  pin.  An  upward  extending  link  or  connecting  rod 
operates  the  piston  of  an  air  pump  for  the  pressure  feed 
fuel  system. 

Water  circulation  is  of  the  assisted  thermosyphon  type, 
the  belt  driven  fan  shaft  having  at  its  rear  end  the  impeller 
of  a  water  accelerator  enclosed  at  the  front  of  the  cylinder 


block.  Magneto  ignition  is  standard,  the  magneto  being 
driven  directly  from  the  chain  distribution  on  the  left  of 
the  crankcase.  The  carbureter,  located  on  the  right,  is 
bolted  to  an  induction  branch  integral  with  the  cylinder 
block  on  that  side  and  leading  by  cored  passages  to  the 
valve  ports  on  the  left,  where  the  separate  exhaust  mani- 
fold is  located. 

A  feature  of  both  Vauxhall  engines  is  the  filter  tray 
of  gauze,  which  forms  a  false  bottom  to  the  crankcase,  and 
can  be  withdrawn  from  the  front  below  the  cross  member 
by  removing  the  six  nuts  which  hold  the  flanged  front  end 
to  the  front  face  of  the  oil  sump. 

Engine  and  gear-box  are  separately  mounted  on  a  sub- 
frame.  The  multi-disk  clutch  is  connected  to  the  four- 
speed  gear-set  by  a  shaft  and  flexible  coupling.  Right- 
hand  control  is  employed  and  to  the  transmission  is  fitted 


Vauxhall  engine,  3%  x  5%  30-98  hp.     Note  spark  plug  in  cups  over  center  of  cylinder  bore 
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an  expanding  type  brake.  An  open  propeller  shaft,  with 
star  and  block  joints  at  front  and  rear  ends  respectively, 
conveys  the  drive  to  the  spiral  bevel  gearing  with  3.6  to  1 
ratio  in  the  rear  back  axle.  Semi-elliptic  springs  are  used, 
but  the  torque  and  drive  are  taken  by  a  triangulated 
tubular  torque  member  attached  to  the  axle  casing  center 
at  the  rear  and  to  a  tubular  cross  member  at  the  front. 
This  chassis,  which  has  a  wheelbase  of  130  in.,  has  recently 
been  reduced  in  price  to  $5,000,  a  reduction  of  approxi- 
mately $1,000. 

The  second  Vauxhall  chassis  is  termed  30-98  hp.  and 
has  a  bore  and  stroke  of  3%  x  5%  in.  As  with  the  25  hp., 
the  four  cylinders  are  block  cast  with  L  heads,  but  a  dis- 
tinct variation  occurs  in  the  position  of  the  spark  plug, 
which  is  mounted  immediately  over  the  center  of  the 
cylinder  bore  in  a  recessed  cap,  passing  through  a  cored 
hole  in  the  cylinder  jacket  and  cylinder  head.  High  lift 
cams  with  valves  of  2%  in.  diameter,  stiffer  springs  and 


slipper  type  aluminum  pistons  with  two  rings  are  other 
features  wherein  the  larger  model  differs  from  the  other. 
It  has  a  five-bearing  hollow  crankshaft  arranged  for 
pressure  lubrication,  with  the  same  type  of  oil  and  air 
pumps  as  in  the  case  of  the  25  hp.  model. 

There  is  very  little  difference,  except  in  the  points  men- 
tioned, between  the  two  chassis  in  general  construction, 
though  the  larger  one  has  a  shorter  wheelbase  (114  in.  as 
against  130  in.)  and  straight  bevel  final  drive  instead  of 
the  spiral  bevel.  This  chassis  is  also  considerably  lighter 
than  the  other,  viz.,  2650  lb.  as  compared  with  2900  lb.; 
naturally,  then,  it  has  a  higher  gear  ratio,  viz.,  3  to  1.  It 
is  made  primarily  for  light  sporting  type  four-passenger 
bodies  and  not  for  general  purposes,  as  is  the  25  hp. 
chassis.  The  sporting  type  shown  at  Olympia  was  fitted 
with  a  body  of  the  clover  leaf  pattern  seating  three 
passengers  and  having  a  very  light  superstructure. 

This  chassis  has  also  been  subject  to  a  price  reduction 
of  approximately  $1,000,  now  being  sold  at  $6,250. 


Valuable  Work  Done  by  the   Forest  Products  Laboratory 


ORGANIZED  research  to-day  is  becoming  more  and 
more  of  a  factor  in  progressive  business.  There  is 
a  decided  advantage  from  the  standpoint  of  the  wood- 
using  industries  in  having  available  a  neutral  research 
organization,  such  as  the  Forest  Products  Laboratory, 
which  is  not  only  the  foremost  of  its  kind  in  existence, 
but  which  is  well  organized,  efficiently  operated,  equipped 
already  with  a  large  knowledge  of  the  basic  properties 
of  wood,  and  with  facilities  for  advancing  research 
economically. 

The  laboratory's  activities  have  touched  practically 
all  wood-using  industries  and  have  advanced  in  one  way 
or  another  their  knowledge  of  wood  and  their  methods 
of  using  it.  Every  thousand  feet  of  lumber  (88  1/3  cu. 
ft.)  made  available  through  better  utilization  relieves 
the  drain  upon  the  forest  by  about  250  cu.  ft.  This 
is  because  under  present  utilization  three  cubic  feet  of 
wood  must  be  grown  in  the  forest  for  each  cubic  foot 
of  finished  lumber. 

The  work  of  the  laboratory  is  concentrated  upon  de- 
vising means  for  saving  as  many  of  these  cubic  feet  as 
possible,  and  upon  securing  the  adoption  of  the  improved 
methods  by  the  industries.  Almost  invariably,  the 
methods  which  have  been  developed  have  resulted,  not 
only  in  an  actual  saving  of  wood,  but  also  in  a  better  or 
cheaper  product  delivered  to  the  consumer. 

Very  definite  progress  has  been  made  by  the  laboratory 
along  many  lines  of  conservation  and  utilization,  and 
also  along  other  lines,  such  as  in  the  development  of 
water-resistant  glues. 

The  function  of  the  Forest  Products  Laboratory  is,  in 
the  main,  two-fold — first,  to  carry  on  research  and  obtain 
authoritative  information  concerning  wood  and  other 
forest  products,  and  second,  to  make  this  information 
available,  in  usable  form,  to  the  industries  and  to  the 
general  public. 

During  the  ten  years  of  its  existence  the  laboratory 
has  made  much  progress  in  connection  with  items  listed 
below.  Aircraft  parts  boxing,  crating,  packing,  chemistry 
of  wood,  decay  and  decay  prevention,  ethyl  alcohol  from 
wood  waste,  glues  for  wood,  grading  lumber,  grading 
structural  timbers,  hardwood  and  softwood  distillation, 
identification  of  wood,  kiln  drying  and  air  seasoning,  me- 
chanical properties  of  wood,  structure  of  wood,  needle 
and   leaf   oils,    preservation    of   wood,    pulp    and    paper. 


steam    bending,    veneers    and    plywood,    wood    finishes. 
As  illustrations  of  the  kind  of  work  carried  out  at  the 
laboratory,  a  few  typical  accomplishments  are  presented 
here. 

1.  The  art  of  testing  containers  has  been  developed 
at  the  laboratory  in  the  past  five  years.  During  that 
period  much  has  been  discovered  concerning  the  proper 
construction  of  boxes  and  help  has  been  given  to  various 
associations  and  to  many  individual  manufacturers  and 
users  of  boxes  in  the  most  efficient  and  economical 
methods  of  design  and  construction.  Much  progress  has 
also  been  made  in  the  design  of  crates  for  machinery. 
To  make  the  knowledge  gained  more  effective,  and  in 
response  to  insistent  demands  from  box  makers,  packers, 
and  shippers,  courses  of  instruction  in  box  and  crate  de- 
sign are  given  periodically  at  the  laboratory. 

2.  The  experiments  conducted  at  the  laboratory  dur- 
ing the  past  nine  years  have  developed  kiln  drying  from 
a  haphazard,  wasteful  and  thoroughly  unsatisfactory 
rule-of-thumb  process  to  a  reasonably  precise  art. 
Methods  and  drying  schedules  have  been  developed  for 
the  drying  of  most  commercial  woods,  ranging  from  oak 
vehicle  stock,  green  from  the  saw,  to  one-inch  pine  and 
fir.  Numerous  patents  have  been  taken  out  on  apparatus 
for  artificial  seasoning,  and  two  types  of  dry  kiln  have 
been  developed  to  a  state  of  high  efficiency. 

The  most  spectacular,  and  also  the  most  urgent,  appli- 
cations of  this  drying  work  were  the  drying  of  gun- 
stocks,  artillery  stock,  and  airplane  stock  during  the 
war.  This  was  done  with  thorough  success  in  many 
kilns  of  the  type  developed  at  the  laboratory,  and  ac- 
cording to  specifications  and  schedules  prepared  by  the 
laboratory.  Courses  of  instruction  in  kiln  drying  are 
given  each  month  and  are  proving  of  great  help  to  the 
industry. 

3.  Search  for  substitute  woods  to  replace  the  rapidly 
vanishing  spruce  and  other  commonly  used  pulpwoods 
has  been  going  on  steadily  for  many  years. 

4.  All  the  important  American  woods,  in  commercial 
use,  have  been  tested  and  their  mechanical  properties 
determined,  and  made  available  to  the  industries. 

5.  Investigations  into  the  efficiency  of  many  wood  pre- 
servatives and  into  the  best  way  to  impregnate  the  im- 
portant commercial  woods  of  the  United  States  have  done 
much  to  advance  the  art  of  wood  preservation. 
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Editorial  on  Doubling  Fuel  Mileage 
Commended  by  Prominent  Engineers 

Effort  to  arouse  automotive  industry  to  need  and  possibilities  of  greatly 
increasing  miles  per  gallon  of  fuel  meets  with  favorable  response. 
Some     conservative     engineers     consider     radical      changes      desirable. 


THE  editorial  bearing  the  title.  Can  We  Double 
Mileage  Per  Gallon  of  Fuel?  which  appeared 
in  Automotive  Industries  for  Jan.  27,  has 
resulted  in  comment  which  indicates  that  many  engi- 
neers agree  with  the  view  that  it  is  possible  to 
greatly  increase  the  number  of  miles  per  gallon  that 
cars  travel  under  present  conditions,  and  some  of 
them  state  that  radical  changes  must  be  made.  While 
nearly  all  the  comment  received  indicates  that  the 
basic  cause  of  inefficiency  of  present  day  engines  as 
now  applied  is  recognized  and  must,  as  we  pointed 
out,  be  remedied  before  very  material  increase  in 
efficiency  can  be  attained,  there  is  naturally  much 
difference  of  opinion  as  to  the  methods  by  which  the 
desired  result  can  best  be  attained.  Some  consider 
rather  radical  changes  desirable  while  others  point 
to  lack  of  refinement  in  the  average  present  day  en- 
gine as  the  first  problem  to  be  attacked.  Some  doubt 
the  possibility  of  attaining  double  the  mileage  now 
secured,  at  least  in  the  case  of  cars  which  are  now- 
performing  well  above  the  average,  but  others  think 
such  an   increase  within  the  realm  of  possibilities. 

Some  of  the  comment  we  have  received  deals,  pri- 
marily, with  the  methods  we  mentioned  as  being 
promising,  one  or  two  taking  the  view  that  the  evi- 
dence to  date  in  favor  of  these  methods  is  not 
sufficient  to  justify  a  prediction  of  their  general  appli- 
cation. Our  intention  is  not,  of  course,  to  "boost"  any 
one  method  of  securing  the  desired  result,  and  we  have 
tried  to  make  it  clear  that  much  careful  research  is 
necessary  before  any  method  can  hope  to  see  general 
adoption.  Our  purpose  was,  first,  to  point  out  the  in- 
herent defects  in  present  practice ;  second,  to  show- 
that  there  are  possibilities  of  material  improvement, 
and  third,  to  urge  upon  those  in  a  position  to  develop 
these  possibilities  the  importance  of  supporting  and 
prosecuting  research  which  will  enable  the  industry 
to  realize  the  benefits  which  are  within  its  reach. 

We  propose  to  follow  out  this  policy  and  give  space 
to  descriptions  of  any  methods  which  seem  to  us  to 
promise  the  desired  results,  as  well  as  to  reports  of 
research  work  and  constructive  comment  which  lead 
in  this  direction.  It  is  our  intention  to  hammer  away 
at  the  fuel  problem  until  concrete  results  are  attained, 
or  at  least  until  it  becomes  evident  that  such  results 
are  not  attainable  or  that  the  automotive  industry  is 
too  little  interested  to  make  the  effort  worth  while. 
We  bespeak  the  co-operation  of  those  who  we  know- 
have  this  matter  at  heart,  but  will,  of  course,  welcome 
constructive  criticism. 


The  following  extracts  from  letters  referring  to  the 
above-mentioned  editorial  will,  we  believe,  prove  in- 
teresting and  instructive.  They  represent  only  a  frac- 
tion of  the  total  number  of  comments  received. — The 
Editor. 

Andrew  L.  Riker. — I  am  heartily  in  accord  with  the 
editorial  which  appeared  in  Automotive  Industries 
of  Jan.  27,  as  I  believe  that  something  must  be  done  to 
make  the  automobile  engine  more  efficient.  I  have  had 
this  in  mind  for  some  years  past,  having  designed  an 
engine  some  18  years  ago,  operating  on  constant  pressure 
cycles,  as  against  the  constant  volume  cycle,  and  cannot 
help  but  feel  that  we  must  abandon  our  old  ideas  and 
secure  a  new  system  of  using  fuel,  which  will  permit  us 
to  have  at  least  a  fair  efficiency  on  part  load,  as  that  is 
about  the  condition  we  are  operating  under  practically 
90  per  cent  of  the  time. 

Harry  L.  Horning. — Accept  my  thanks  and  compli- 
ments for  the  very  well-put  editorial  in  your  issue  of 
the  27th.     It  certainly  hits  the  nail  on  the  head. 

Percival  S.  Tice. — I  have  found  your  editorial  of  very 
great  interest. 

We  have  been  working  with  a  method  of  localized  car- 
buretion,  which  has  given  some  very  interesting  results. 
At  the  same  time  it  seems  to  be  proven  that  the  full  ad- 
vantage in  economy  of  this  method  of  supplying  an  en- 
gine with  charge,  cannot  be  realized  unless  the  compres- 
sion ratio  is  carried  quite  high — that  is  to  say,  so  high 
as  to  be  practically  unusable  in  the  ordinary  class  of 
automotive  equipment. 

It  must  be  granted  that  there  are  very  material  im- 
provements in  thermal  efficiency  at  small  loads  when  full 
charges  of  air  are  taken  into  the  cylinder  under  all  con- 
ditions of  load,  but  it  must  not  be  overlooked  that  to  a 
very  great  extent  the  improvement  in  efficiency  under 
small  load  conditions  follows  from  the  great  reduction 
in  charge  dilution  in  such  an  engine,  rather  than  from 
the  increased  compression  pressure.  In  the  ordinary  en- 
gine, operating  at  about  one-tenth  load  the  charge  dilu- 
tion amounts  to  approximately  60  per  cent  by  weight, 
while  when  full  quantity  of  air  is  pumped  the  dilution 
will  run  from  4  to  6  per  cent.         • 

It  is  the  writer's  opinion  that  a  more  flexible  and  gen- 
erally usable  engine  would  result  with  localized  fuel 
charges  if  it  should  be  found  possible  to  obviate  this  ex- 
cessive dilution  with  products  of  previous  combustion, 
and  at  the  same  time  not  very  materially  alter  the  com- 
pression pressures  now  obtaining  over  the  load  range. 

A.  L.  Nelson. — I  was  very  glad  indeed  to  see  the  edi- 
torial comment  on  doubling  the  mileage  per  gallon  on 
fuel  which  is  published  in  the  Jan.  27  issue. 

I  believe  that  the  editorial  is  along  the  right  line  and 
that  it  is  very  commendable  to  urge  engineers  on  at  the 
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present  time  in  order  that  they  put  forth  their  best 
efforts  to  produce  engines  and  cars  which  will  give  us 
a  much  better  efficiency  than  we  are  getting  to-day. 

It  is  also  very  apparent  that  we  have  to  make  more 
than  an  ordinary  change  in  the  present  time  equipment 
used,  and  it  is  surprising  the  many  schemes  which  ap- 
pear very  feasible  that  are  available  when  one  looks  at 
the  problem  with  a  view  of  seeing  what  can  be  done. 
1  might  add  that  we  are  making  some  analyses  now  which 
appear  to  offer  perhaps  100  per  cent  increase  in  mileage 
without  departing  very  far  from  standard  construction 
of  to-day. 

I  wish  to  personally  thank  you  for  the  efforts  you  are 
making  to  get  the  problem  before  the  engineers  in  the 
industry. 

C.  A.  Norman. — I  was  very  glad  to  read  the  editorial 
on  improved  fuel  economy  in  Automotive  Industries 
for  Jan.  27.  It  is  certainly  highly  commendable  for  you 
to  take  this  matter  up  and  urge  its  careful  considera- 
tion on  engineers  and  manufacturers. 

It  may  perhaps  be  of  some  interest  to  point  out  that 
the  improvement  attained  (in  the  type  of  engine  de- 
scribed) would  not  appear  to  be  due  simply  to  increased 
compression  pressure  at  reduced  load.  The  compres- 
sion pressure  in  the  Diesel  engine  remains  constant  at 
all  loads,  yet  the  thermal  efficiency  is  actually  improved 
at  reduced  load,  on  account  of  decreased  "admission," 
meaning  increased  expansion.  The  improvement  due  to 
increased  compression  pressure  is  caused  directly  by  the 
smaller  amount  of  residue  remaining  to  foul  the  charge 
and  impair  ignition;  by  the  lower  end  temperature  of 
compression  due  to  less  heat  by  the  residue  and  conse- 
quent greater  temperature  and  pressure  ratio  available 
from  combustion;  by  the  reduced  cooling  losses  due  to 
possible  lower  temperatures  with  leaner  mixtures;  final- 
ly, and  perhaps  mainly,  by  the  possibility  of  securing 
good  ignition  with  sufficiently  high  air  ratio  for  complete 
combustion  of  the  fuel. 

I  have  been  trying  to  discuss  all  these  matters  a  little 
more  thoroughly  in  a  bulletin  of  the  University  Experi- 
ment Station,  which  also  will  contain  my  entropy  chart. 
Very  naturally,  you  could  not  enter  upon  all  these  things 
in  an  editorial  without  losing  something  in  force  of  the 
main  point  to  be  driven  home.  Nevertheless,  in  engi- 
neering discussions  I  think  that  it  may  be  of  some  value 
to  set  forth  the  detail  function  of  expansion  and  com- 
pression separately  in  their  influence  on  fuel  utilization. 

H.  C.  Dickinson. — The  possibilities  in  the  line  of  de- 
signing more  efficient  automobiles  and  power  systems 
are  almost  unlimited.  There  is  probably  no  question 
whatever  that  we  could,  and  probably  will,  design  auto- 
mobiles capable  of  giving  two  or  three,  or  possibly  four 
times  the  mileage  of  present  designs  without  any  appre- 
i  iable  sacrifice  in  comfort,  convenience  or  speed.  The 
main  possibilities  along  this  line  would  seem  to  be:  (1) 
Improvement  of  the  fundamental  economy  of  the  power 
plant;  (2)  Development  of  a  suitable  transmission  sys- 
tem which  will  enable  the  power  plant  to  operate  always 
at  an  economical  speed  and  load;  (3j  Design  of  vehicles 
to  permit  much  lighter  weight  without  sacrificing  speed 
and  comfort. 

Whatever  may  be  the  possibilities  of  improving  car 
design  with  a  view  to  economy,  or  even  the  possibilities 
of  modifying  existing  engines  to  improve  economy,  the 
fact  remains  that  there  are  at  present  in  existence  some 
eight  to  ten  million  motor  vehicles,  that  these  vehicles 
will  be  in  service  for  an  average  of  perhaps  four  years, 
thai  they  are  going  to  be  operated  and  supplied  with 
fuel  as  long  as  fuel  is  available  at  any  price  less  than 
say  double  the  present  price,  that  no  substantial  modifi- 


cations are  going  to  be  made  in  the  vast  majority  of  these 
vehicles.  If  the  foregoing  statements  are  true,  the  ex- 
isting vehicles  alone  are  destined  to  consume,  before 
they  are  worn  out,  a  very  large  part  of  all  the  motor 
fuel  which  will  be  produced  from  United  States  petrol- 
eum. I  believe  that  the  Geological  Survey  has  esti- 
mated that  the  crude  oil  left  in  the  ground  would  last 
about  twelve  years  at  the  present  rate  of  consumption. 
If  this  is  the  case,  the  existing  cars  running  for  four 
years  would  consume  about  30  per  cent  of  the  total  gaso- 
line available  from  this  crude  oil  by  present  methods  of 
refining.  It  might  be  of  interest  to  make  a  more  definite 
estimate  of  this  figure.  In  view  of  these  facts,  even  if 
not  a  single  additional  uneconomical  vehicle  were  con- 
structed, the  problem  of  fuel  conservation  in  existing 
vehicles  would  be  of  paramount  importance.  As  a  mat- 
ter of  fact,  millions  of  additional  vehicles  will  be  built 
substantially  on  present  designs.  There  is  no  question, 
therefore,  that  the  most  immediate  results  in  the  way 
of  fuel  conservation  can  be  secured  through  improve- 
ment in  the  fuel  economy  of  existing  equipment,  with- 
out the  addition  of  any  complicated  or  expensive  devices. 
The  figures  given  by  the  Bureau  of  Mines,  indicating 
that  25  per  cent  of  the  fuel  used  is  not  even  burned,  are 
probably  conservative.  Moreover,  probably  much  more 
than  a  25  per  cent  increase  in  mileage  of  the  average 
vehicle  could  be  secured  by  careful  operation  alone. 
Almost  any  engineer  or  skilled  mechanic  can  secure  a 
large  increase  in  the  mileage  of  the  average  vehicle 
without  any  sacrifice  in  performance,  and  we  can  no 
longer  afford  to  dismiss  the  fact  with  the  simple  state- 
ment that  the  fault  is  all  due  to  the  ignorance  and  care- 
lessness of  the  average  driver.  The  ten  million  drivers 
in  this  country  are  average  people  with  average  intelli- 
gence and  are  interested  in  saving  fuel.  If  a  saving  of 
25  per  cent  to  40  per  cent  of  the  fuel  bill  is  as  simple  as 
it  seems  to  be  in  the  hands  of  the  engineer,  there  cer- 
tainly is  a  possibility  of  educating  a  considerable  per- 
centage of  these  ten  million  drivers  so  that  they  can 
secure  such  saving.  Is  it  not  worth  while  for  the  engi- 
neer to  first  determine  precisely  how  the  average  driver 
can  improve  his  mileage  and  then  to  proceed  to  educate 
the  average  driver  to  a  point  where  he  can  secure  this 
result? 

Henry  M.  Crane. — Of  course  what  you  say  regarding 
the  necessity  of  maintaining  the  highest  possible  com- 
pression at  the  actual  running  speeds  is  absolutely  true, 
and  it  is  equally  true  that  this  is  a  condition  almost  im- 
possible to  obtain  in  the  ordinary  type  of  four-cycle  en- 
gine. There  is  evidently,  therefore,  a  possibility  of  very 
radical  improvement  in  road  mileage  per  gallon  by 
changing  the  type  of  engine.  No  engineer  has  the  right 
to  overlook  this  possibility.  On  the  other  hand,  we 
know  that  very  many  cars  to-day  are  being  put  on  the 
market  that  would  be  capable  of  great  improvement  in 
mileage  if  better  design  and  also  better  workmanship 
were  used  in  their  construction.  I  think  that  the  indus- 
try as  a  whole  is  very  lax  in  its  attitude  toward  such 
improvement  and  would  like  to  feel  that  there  is  no  use 
of  doing  much  except  wait  for  some  revolutionary  in- 
vention to  come  along. 

I  know  you  say  that  work  should  not  cease  on  the 
development  of  the  present  conventional  designs,  but  I 
am  discussing  the  effect  that  the  general  tone  of  the  ar- 
ticle had  on  me  and  would  be  sure  to  have  on  the  men 
in  the  industry  who  are  not  engineers. 

Hugo  ('.  Gibson. — The  editorial  in  Automotive  Indus- 
tries is  very  interesting.  I  believe  that  you  can  do  no 
better  service  to  the  automotive  industry  than  to  harp 
and  harp  along  these  lines  until  the  manufacturers  are 
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forced  into  a  position  of  attacking  this  problem  whole- 
heartedly. 

We  are  going  right  after  it,  hard.  Of  course,  we  have 
a  strong  incentive  in  the  absolute  necessity  for  furnish- 
ing the  public  with  a  quiet  engine,  and  I  believe  that 
quietness  of  operation  and  economy  go  very  much  hand 
in  hand.  I  never  heard  of  a  detonation  that  was  either 
quiet  or  economical. 

Th  present  tendency  of  the  automotive  industry,  prac- 
tically throughout  the  world,  toward  the  small  high- 
speed engine  is,  in  my  opinion,  only  justified  by  such 
economy  as  is  represented  in  the  low  first  cost  of  the 
apparatus.  We  all  know  that  the  Otto-cycle  automotive 
engine  is  most  economical  in  consumption  at  moderate 
speed — say  from  900  to  1400,  averaging  perhaps  1100 
r.p.m. — and  that  a  really  serious  increase  of  cost  of 
operation,  not  only  of  fuel  and  oil  but  a  great  deprecia- 
tion of  every  operative  part  in  the  power  line,  occurs 
just  so  soon  as  we  increase  the  rotative  speed  of  the 
engine. 

European  practice  is  tending  more  and  more  toward 
the  use  of  an  increased  number  of  selectable  gear  ratios 
which,  providing  the  engine  is  large  enough  to  permit 
its  use  at  the  economical  speed  of  rotation,  is  a  real  step 
toward  economy.  This  leads  us  to  the  question  as  to 
whether  a  four-speed  gear  driving  direct  on  third,  with 
stepped  up  fourth  or  direct  on  fourth,  would  be  the  most 
desirable.     Personally  I  believe  in  the  direct  on  third. 

It  is  a  fact  that  no  high-speed  machinery  is  quiet, 
and  that  noise  means  wear — even  the  high-speed  electric 
motor  is  not  quiet  and  it  surely  does  wear  in  comparison 
with  low  speed.  Friction  horsepower  curves  show  us 
clearly  enough  that  the  amount  of  gasoline  used  up  in 
turning  the  small  engine  over  at  a  high  speed,  apart 
from  the  amount  used  to  deliver  turning  effort  to  the 
rear  wheels  of  the  car,  is  not  in  any  sense  compensated 
for  by  the  slightly  less  effort  required  to  propel  a  simi- 


lar car,  but  fitted  with  a  few  more  pounds  weight  in  the 
engine. 

Taking  all  the  above  into  consideration,  you  can  see 
w{jy  I  am  in  favor  of  an  engine  large  enough  to  furnish 
a  reasonable  touring  speed  at  an  economical  r.p.m. 

I  believe  with  you  that  it  is  time  for  radical  improve- 
ment and  it  is  possible  that  this  improvement  may  lie 
in  raising  the  physical  duty  per  piston — in  other  words, 
making  a  smaller  boiler  do  the  same  work  at  the  same 
speed  of  operation. 

Otto  M.  Burkhardt. — I  am  very  much  interested  in  the 
editorial  in  Automotive  Industries  of  Jan.  27,  1921. 
In  this  it  is  stated  that  a  prominent  manufacturer  has 
increased  the  fuel  efficiency  by  admitting  pure  air 
through  one  of  the  dual  inlet  valves  and  a  rich  mixture 
through  the  other.  In  consequence  the  full  compres- 
sion pressure  is  claimed  to  be  maintained  regardless  of 
load.  This  is  truly  an  ideal,  engineers  have  been  hoping 
to  materialize.  The  most  reliable  experiments  in  this 
direction  of  which  I  have  knowledge  are  those  by  H.  R. 
Ricardo  compiled  in  a  paper  that  was  read  before  the 
Royal  Aeronautical  Society  of  Great  Britain.  This  paper 
was  published  very  recently  in  the  English  paper  Engi- 
neering. Ricardo's  success  was  not  nearly  as  marked 
as  stated  in  the  editorial  mentioned  above,  and  what  is 
more  important  Ricardo's  success  in  saving  fuel  entirely 
depended  on  his  success  of  keeping  the  mixture  in 
strata. 

Stratification  of  the  charge  it  must  be  admitted  in 
one  way  conflicts  with  high  efficiency  because  strata  pre- 
clude turbulence  and  turbulence  as  we  know  is  all  im- 
portant to  secure  reasonably  fast  combustion.  There 
are,  of  course,  other  difficulties  such  as  uneven  distribu- 
tion of  the  charge  in  a  long  manifold.  This  condition  is 
accentuated  if  only  one  part  of  the  cylinder  charge  is 
taken  through  the  carbureter. 


An  Aluminum  Motorcycle  Engine 


ANEW  type  of  motorcycle  engine,  which  should  be  very 
light  in  weight,  is  described  in  The  Motorwagen.  It 
is  of  the  2-cylinder  "V"  type,  and  the  two  cylinders  are 
cast  together  with  the  top  half  of  the  crankcase  of  alumi- 
num. Cylinder  liners  of  cast  iron  are  set  into  the  mold, 
and  therefore  do  not  have  to  be  fitted.  The  cylinder  heads 
are  separate  castings,  and  the  upper  surfaces  of  the 
cylinders  are  parallel  with  the  lower  surface  of  the  upper 
half  of  the  crankcase,  hence  both  surfaces  can  be  machined 
in  a  single  operation.  Making  the  cylinder  heads  separate 
obviates  the  necessity  for  valve  cages.  It  appears  to  be  the 
intention  to  use  a  ground  joint  for  the  cylinder  heads, 
and  no  gaskets.  The  valves  are  arranged  perpendicular 
to  the  cylinder  head  joints.  The  carburetor  can  be  con- 
veniently attached  to  a  short,  straight  length  of  pipe  be- 
tween the  two  cylinder  heads.  Aside  from  the  inclined 
cylinder  bores,  an  arrangement  which,  of  course,  cannot 
be  avoided,  in  a  V  type  motor,  all  inclined  surfaces  have 
been  eliminated,  so  that  a  casting  can  be  machined  on  any 
suitable  tool  without  special  fixtures.  Even  the  bosses 
for  the  spark  plugs  are  arranged  horizontally.  In  small 
engines  the  location  of  the  spark  plug  bosses  usually  causes 
the  designer  considerable  difficulty,  but  the  problem  has 
here  been  solved  in  a  rather  skilful  manner. 


ACCORDING  to  G.  C.  Loening,  the  world  war  hindered 
.  rather  than  helped  the  development  of  commercial  avi- 
ation, due  to  the  fact  that  many  interested  in  aeronautics 
have  learned  to  think  in  terms  of  war  machines  rather 
than  of  types  better  suited  to  commercial  work. 


Motorcycle  engine  with  cylinders'  and  u]rper  half 
of  crankcase  cast  in  one  piece 
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Cast  Aluminum  Instrument  Boards  in 

Wider  Use 

Are  applied  to  most  high-priced  chassis  of  British  and  Continental  make 
and,  in  simplified  construction,  to  cars  of  moderate  price.  The  all-metal 
board  is  smart  in  appearance  and   very    workmanlike   in    arrangement. 

By  M.  W.  Bourdon 


THE  practice  of  using  cast  aluminum  for  dashboards 
and  instrument  boards,  which  first  became  pro- 
nounced at  the  Paris  Salon  of  1919,  is  spreading 
appreciably  on  European  cars,  and  this  form  of  construc- 
tion appeared  at  the  London  show  on  cars  of  quite  low 
power  and  on  others  of  medium  price,  as  well  as  on  the 
high-grade  jobs.  Cast  aluminum  unquestionably  makes  a 
more  workmanlike  arrangement,  though  objections  are 
raised  against  it  in  that  when  sand-blasted  it  shows  up 
dirty  finger  marks  very  prominently,  and  when  polished  it 
forms  another  item  to  keep  clean  if  its  smart  appearance 
is  to  be  maintained.  A  smooth  but  dull  finish  would  seem 
to  be  the  best. 

A  simple  form  is  shown  in  Fig.  1,  the  Vermorel,  but 
here  the  dashboard  itself  is  of  wood  with  two  latticed 
brackets  of  channel  section  carrying  the  separate 
aluminum  instrument  board  and  continued  below  to  sup- 
port the  sloping  front  footboard.  It  will  be  noticed  that 
a  bracket  extending  from  the  right  hand  side  serves  as 
an  additional  support  for  the  steering  column,  an  unusual 
feature,  but  one  which  might  with  advantage  be  more 
widely  adopted,  for  steering  columns  on  many  cars  of  all 
nationalities  are  prone  to  vibrate  appreciably. 

A  more  substantial  construction  is  that  of  the  Star, 
made  by  a  firm  usually  inclined  to  be  very  conservative 
and  one  of  the  last  it  was  imagined  would  adopt  such  an 
up-to-date  construction.  The  photograph  (Fig.  2)  is  al- 
most self-explanatory,  the  only  feature  worthy  of  special 
mention  being  the  pivoting  of  the  throttle  pedal  on  the 
aluminum  "ramp"  (sloping  floorboard).  The  pedal  con- 
sists of  a  curved  plate  with  a  tongue  projecting  down 
through  a  slot  in  the  "board,"  the  bottom  end  of  this 
tongue  abutting  the  flat  surface  of  a  lever  linked  to  the 
carbureter  and  secured  independently  of  the  board.  Thus 
the  latter  can  be  lifted  clear  with  the  pedal  without  break- 
ing any  joint  in  the  throttle  connections.  The  dashboard 
is  separate  from  the  ramp  brackets,  its  foot  being  bolted 
to  the  top  of  the  latter. 

Another  fairly  simple  construction  is  the  D.F.P.  (Fig. 
3),  but  this  does  not  give  the  idea  of  stability  which 
should  be  a  feature  of  cast  aluminum  boards;  the  dash- 
board, for  instance,  needs  support  from  the  cowl  paneling, 
whereas,  obviously,  the  reverse  condition  should  apply. 
The  Charron  Laycock  arrangement  (Fig.  4)  is  far  better 
in  this  respect,  for  the  dashboard  is  a  box-like  casting 
with  its  rear  face  brought  well  back  to  cover  the  ramp. 
This  car  is  one  of  quite  small  dimensions.  It  has  a  four- 
cylinder  engine  of  but  2  9  16  x  4  5/16  in.  and  sell  at 
$3,000  with  a  two-seated  body. 

The  Brasier  design  CFigs.  5  and  6)  is  also  of  box  form, 
but  this  differs  considerably  in  that  the  space  between 
instrument  board  and  dashboard  is  enclosed  below,  the 
parts  and  wiring  within  being  accessible,  when  the  cowl 


has  been  fitted,  only  by  removing  the  panels  of  the  dash- 
board. This  is  an  unnecessarily  involved  arrangement, 
as  one  of  the  illustrations  makes  clear.  It  consists  of  a 
number  of  separate  castings  with  detachable  panels  and 
filling-in  pieces  of  specially  shaped  sheet. 

The  Straker-Squire  construction  is  unique.  As  seen  in 
Fig.  7,  the  unit  cast  dashboard  and  ramp  support  the 
instrument  board  by  a  tubular  cast  bracket,  which  con- 
tains all  the  wires  and  other  connections  to  the  instru- 
ments. The  Klaxon  horn  is  so  placed  that  the  passenger's 
feet  may  cause  damage  to  the  terminals,  and  where  it  is 
somewhat  inaccessible  when  adjustment  is  required — 
points  which  should  not  be  overlooked  if  this  location  is 
selected. 

But  by  no  means  have  the  majority  of  British  car  man- 
ufacturers adopted  the  aluminum  construction.  Wolseley, 
for  example,  has  an  instrument  board  of  polished  mahog- 
any depending  from  the  cowl  but,  although  the  fuel  tank 
is  carried  at  the  rear,  no  attempt  is  made  to  utilize  the 
space  in  front  thus  made  available  for  other  purposes. 
Standard  cars  have  a  roomy  enclosed  shelf  (Fig.  8)  at 
the  center  for  small  parcels,  gloves,  etc.,  while  Humbers 
( Fig.  9)  provide  a  deep  cupboard  and  a  couple  of  drawers 
14  in.  long,  all  these  finding  space  under  the  actual  instru- 
ment board  and  in  no  way  incommoding  the  occupants  of 
the  front  seat — they  are  a  distinct  advantage  and  might 
well  be  used  whenever  space  for  them  is  available. 


Developing  a  Magnetic  Test  for 
Twist  Drills 

THE  Bureau  of  Standards  is  taking  part  in  a  co- 
operative investigation  by  a  committee  of  the 
American  Society  for  Testing  Materials  on  the  testing  of 
twist  drills  by  magnetic  analysis.  The  steel  has  been 
specially  prepared  by  one  member  of  the  committee  and 
tested  for  homogeneity  by  a  magnetic  method  at  the  Bu- 
reau. The  drills  are  to  be  manufactured  from  this  steel 
by  another  member  of  the  committee  under  carefully 
controlled  conditions,  after  which  they  will  be  tested 
again  magnetically  by  various  members  of  the  commit- 
tee. Following  the  magnetic  tests,  the  drills  will  be  re- 
turned to  the  manufacturer,  who  is  to  give  them  a  thor- 
ough mechanical  test.  The  committee  will  then  meet  and 
atttempt  to  correlate  the  mechanical  performance  of  the 
drills  with  the  results  of  the  magnetic  tests.  The  ulti- 
mate object  of  this  investigation  is  the  development  of 
apparatus  which  can  be  used  in  a  commercial  way  for 
the  non-destructive  testing  of  twist  drills.  The  special 
apparatus  for  this  work  is  in  process  of  construction 
at  the  Bureau. 
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Types  of  Instrument  Boards  Used  on  British  Chassis 


(Note  extensive  use  of  east  aluminum) 
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Mechanical  Requirements  for  Trailer 

Progress 

The  use  of  trailers  began  long  before  the  development  of  the  motor  truck ; 
railway  trains  utilize  the  principle.  Certain  mechanical  changes  are  neces- 
sary, however,  for  the  progressive  development  of  the  trailer  in  connection 
with  motor  driven  vehicles.    This  article  discusses  this  important  question.. 


By  Marius  C.  Krarup 


UNTIL  twenty  years  ago  nearly  all  loads  in  trans- 
portation work,  on  land,  were  hauled  in  vehicles 
trailing  after  the  power  unit,  unless  the  loads 
were  very  small,  the  roads  very  rough  and  tortuous  or 
primitive  customs  prevailed.  Elephants,  camels,  llamas, 
burros,  pack  mules  and  saddle  horses,  all  combined,  did 
not  figure  big  in  tons  or  miles  as  against  railway  trains 
and  the  standard  combinations  of  horses  and  wagons. 
Then  came  the  automobile  and  the  motor  truck,  with 
their  high  speeds,  and  temporarily  broke  up  the  trailing 
system  for  transportation  on  common  roads,  while  the 
tractor  continued  it  for  the  slowest  forms  of  work  only. 
There  never  was  any  much  better  reason  for  aban- 
doning the  trailing  system  for  fast  work  than  technical 
or  industrial  difficulty  in  getting  all  features  in  trans- 
portation by  engine  power  perfected  at  the  same  time 
and  quickly  enough  for  satisfying  the  public  demand. 

Motor  trucks  have  come  as  an  avalanche,  rather  than 
a  development,  as  all  can  now  see  by  looking  backward 
over  the  last  few  years,  and  the  almost  abrupt  transition 
to  new  methods  would  be  more  marvelous  than  anything 
that  is  real  can  be,  if  there  were  not  many  things  in  the 
use  of  trucks  still  to  be  adjusted  to  the  great  variety 
of  working  conditions.  The  orderly  reintroduction  of 
the  trailer  system,  changed  as  much  as  necessary  for 
reconciling  it  with  the  peculiarities  of  engine  power,  as 
well  as  modern  production   and  marketing  methods,   is 


naturally  among  the  first  and  most  important  steps 
toward  improved  adjustment  to  the  realities,  and  has 
already  been  widely  accepted  as  indispensable  for  strict 
and  competitive  economy  in  many  lines  of  business. 

Terminology  of  the  Industry 

There  are,  perhaps,  50,000  trailers  in  use  now  in  the 
United  States,  not  counting  railway  cars  or  the  working 
machines  pulled  by  the  tractors.  The  word  "trailer" 
has,  in  fact,  already  become  specialized  in  its  sense,  so 
as  to  refer  particularly  to  separate  structures  intended 
for  carrying  loads  in  connection  with  automobiles,  mo- 
tor trucks  or  tractors.  We  speak  of  "four-wheeled  trail- 
ers," "two-wheeled  trailers,"  "semi-trailers"  and  "pole 
trailers."  The  phraseology  is  awkward  as.  yet.  Terms 
sounding  more  natural  and  businesslike  may  be  found 
and  adopted. 

Such  words  as  trailer,  trailcart,  loader  or  loadcart  and 
pole-dolly  or  dolly — for  designating  the  same  types  in 
the  same  order  as  before — might  be  found  preferable. 
The  word  "dolly"  is  already  widely  used,  though  usually 
with  a  prefix  indicating  the  purpose  of  its  employment, 
as  lumber-dolly,  timber-dolly,  pipe-dolly.  The  latter  is 
used  much  in  the  oil  regions. 

The  term  "tractor-truck"  is  sometimes  used  to  denote 
the  shortened  truck  or  light  tractor  used  for  hauling  a 
semi-trailer.     Traction-cab  or  cab  would  be  more  accu- 
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While  one  Trailer  is  being  loaded- 


the  Tractor  is  hauling  i 
loaded  Trailer- 


facilitated 


'wheefbJie  combined  with  »hort- 
turning  radius 
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(Above)  Some  operative  advantages  of  the  trailer  system.      (Below)    Shows    ike    short   turn,   the   ease  of 
maneuvering  in  tight  />l<i<cy.,  ami  the  mutability  for  Umj)  loads 
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(Above)  Reversible  four-wheel  trailer  made  with 
two-wheel-and-axle  assemblies  turning  on  fifth- 
wheels  under  frame  carrying  body.  In  towing,  the 
rear  one  is  locked.  In  backing  the  front  one  may 
be  locked.  (Beloiv)  One  manufacturer  employs 
cross-connected  axles  and  two  fifth-wheels  for  a 
four-wheel  trailer,  which   can   be  reversible 


rate    and   handier.      But    in   the   following    the    current 
terms  must  generally  be  used. 

Effect  of  Competition 

In  order  to  perceive  easily  the  reasons  for  special 
construction  features  in  modern  trailers  it  may  be  use- 
ful to  note  first  the  evident  reasons  for  that  temporary 
abandonment  of  the  trailing  system  which  has  been  wit- 
nessed. It  was  possible  to  give  the  motor  truck  a  load 
capacity  comparing  fairly  well  with  that  of  the  draft 
truck.  But  it  had  no  advantage  on  this  point,  and  it  be- 
came soon  an  article  of  faith  that  the  merits  of  the  mo- 
tor truck  were  due  to  its  speed,  its  capacity  for  sus- 
tained work  and  the  extension  of  the  business  zone  fol- 
lowing the  increased  daily  mileage. 

These  advantages  seemed  sufficient  so  long  as  the 
motor  truck  competed  mainly  with  its  predecessor.  We 
humans  are  modest  in  our  demands  if  it  is  not  evident 
that  we  can  get  more  by  insisting.  Then  there  was  the 
traction  problem;  tires  and  differential  gears  were  im- 
perfect, and  too  frequently  the  motor  truck  was  in 
trouble  taking  care  of  its  own  propulsion.  If  it  was 
found  in  practice  that  a  certain  large  apparent  surplus 
of  engine  power  was  required  for  the  dependable  opera- 
tion of  a  truck,  why  would  it  not  eventually  be  found  that 
a  corresponding  and  larger  surplus  would  be  required 
for  operating  with  the  larger  load  of  a  truck  with  a 
trailer?  The  answer  was  not  at  that  time  as  clear  as  it 
is  now.  Furthermore,  couplings  suitable  for  motor 
truck  speeds  and  short  turning  angles  had  not  been  de- 
vised. Neither  could  they  be  copied  from  railway  prac- 
tice, where  short  turns  do  not  occur. 

But  in  the  course  of  a  few  years,  when  motor  trucks 
became  so  common  that  they  competed  in  the  same  lines 
of  business,  it  was  natural  to  look  around  for  new  ad- 
vantages in  economy  and  operation.  The  employment  of 
trailers,  when  that  point  was  reached,  presented  the  con- 
spicuous inducements  of  an  old  and  familiar  expedient 
and  one  whose  adoption  did  not  call  for  reconstruction 
of  the  expensive  motor  unit.  All  other  methods  that 
might  be  contemplated  belonged  in  the  realms  of  radical 


and  dubious  engineering — referring  to  such  possibilities 
as  are  represented  in  the  heavy  steam  lorries  of  Eng- 
land or  the  introduction  of  tractors  for  city  commerce. 
They  spelled  heavy  investments  and  postponed  results. 
The  rejuvenated  trailer  system,  on  the  other  hand,  could 
be  inaugurated  by  the  owner  and  user  of  motor  trucks  at 
small  initial  expense,  involved  few  delays  and  could  be 
extended  in  the  measure  as  it  proved  itself  profitable. 

Operating  and  Upkeep  Costs 

The  inception  and  rapid  growth  of  the  modernized 
trailer  movement  is  therefore  a  natural  upshot  of  con- 
ditions, logical  and  inevitable  like  every  other  material- 
istic movement  that  makes  way  for  itself.  The  business- 
man no  longer  shows  his  enterprise  and  intelligence  by 
adopting  or  resisting  it,  but  by  deciding  in  what  particu- 
lar form  he  can  best  make  use  of  it.  In  some  cases  he 
may  properly  conclude  to  wait,  but  if  he  has  a  growing 
business  with  rush  periods  or  seasons  and  the  local 
roads  are  favorable,  a  trailer  equipment  of  one  type  or 
another  will  usually  save  him  operating  and  upkeep 
costs,  even  in  those  cases  that  seem  most  doubtful  at  first 
glance. 


(Above)  Typical  four-wheel  trailer  chassis  of  re- 
versible pattern,  having  hinged  yoke  at  end  of 
swiveled  drawbar  to  compensate  for  spring  action. 
The  yoke  is  hinged  to  a  horizontal  yoke  journaled 
at  it*  rear  end  to  center  of  transverse  steering  rod. 
Drawbar  has  a  bumper  head  and  encloses  double- 
acting  draft  springs.  A  drawbar  lock,  to  immo- 
bilize rear  steering  gear  in  turning  or  front  gear  in 
backing,  is  released  by  turning^  lock  crank.  To 
back,  the  bar  at  side  of  frame  is  inserted  in  rear 
drawbar  and  used  as  steering  lever.  (Below)  Au- 
tomatic hitch  secured  to  motor  unit  in  connection 
with  chassis  shown  above.  To  couple,  the^  op- 
erator  raises  hand  lever  and  thereby  parts  the  jaws. 
Then  inserts  connecting  bar  into  guide  and  backs 
motor  unit  (truck  or  tractor),  tripping  the  lock. 
The  chains  are  for  safety.  To  uncouple,  the  hand 
lever  is  raised,  the  chain  unhooked  and  the  motor 
unit  is  driven  forward.  When  coupling  is  made, 
and  the  pivoted  jaws  are  closed  in  the  eye  of  the 
connecting  bar,  the  spring  on  hand  lever  forces  a 
lug  between  opposite  ends  of  the  jaws,  securing  the 
coupling  till  it  is  released  by  hand 
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This  group  represents  three  forms  of  standard  practice  for  four-wheel 
trailers.  (Upper)  A  loaded  truck  (designed  on  tractor  lines)  operates 
as  tractor  hauling  two  reversible  trailers  with  dump  bodies,  having 
fixed  axles  and  automobile  steering  linkage  for  each  pair  of  wheels. 
(Oval)  A  clear  case  of  the  possibilities  for  surplus  traction  which  the 
heavy  loads  on  the  truck's  driving  wheels  affords.  (Lower)  Illustrates 
how  the  trailer  system  is  applied  to  the  domestic  or  indtistrial  tvants 
of  farmers  wjio  own  automobiles 


The  local  roads  need  not  be  favorable  if  the  goods 
handled  are  too  bulky  to  make  a  full-weight  load  in  the 
loading  space  of  standard  truck  bodies.  In  the  large 
majority  of  instances  the  economic  issue  is  much  clearer 
than  it  ever  was  between  electric  trucks  and  gasoline 
engine  trucks.  To  decide  it,  one  must  know  the  facts — ■ 
the  facts  of  the  business  in  question,  of  the  motor  trucks 
on  hand  or  in  the  market,  and  of  the  trailer  vehicles  and 
methods. 

Though  it  is  generally  said,  or 
even  admitted  by  trailer  manufac- 
turers, that  trailers  cannot  be 
used  very  well  for  retail  merchan- 
dise delivery,  this  implied  restric- 
tion of  the  field  seems  too  broad. 
Tricycle  delivery  carts  operated 
on  the  semi-trailer  principle  have 
been  employed  successfully  for 
many  years,  specially  in  Europe, 
antedating  the  heavy  semi-trailers 
and  escaping  their  name.  And  the 
side-car,  which  is  also  used  for 
light  delivery  work,  may  be  con- 
sidered as  a  motor  unit  with  a 
trailer  at  its  side.  The  possibili- 
ties for  light  semi-trailers  for  this 
field  of  work  seem  to  be  wide  open. 

Adaptability  to  Requirements 

Perhaps  the  trailer  system  has 
been  viewed  too  closely  with  ref- 
erence to  the  improvement  in  load 


capacity  which  it  offers  in  comparison 
with  motor  trucks  alone.  Trailers  are 
based  upon  the  fact,  it  is  constantly  said, 
that  every  motor  truck,  to  be  able  to  cope 
with  emergencies,  must  be  superpowered 
for  its  normal  work,  so  that  the  idle  sur- 
plus of  motor  and  man  power  can  and 
should  be  utilized  for  hauling  additional 
loads  whenever  the  working  conditions  are 
dependably  normal,  and  particularly  where 
road  surfaces  and  grades  are  favorable. 
The  same  reasoning  would  argue  for  very 
large  trucks  with  very  small  power,  if 
other  considerations  were  not  active.  But 
industrially  and  commercially  only  a  lim- 
ited number  of  motor  types  can  be  made 
and  marketed,  and  the  salable  type  is  the 
superpowered  truck  having  a  large  range 
of  working  capacity  plus  a  margin  for  tem- 
porary or  permanent  deterioration. 

The  trailer  system  does  more  than  fill 
the  gaps  between  motor  trucks  of  different 
types  and  sizes;  it  adds  a  flexibility  in 
operation  which  the  largest  assortment  of 
specialized  motor  trucks  could  not  supply 
in  practice  and  provides  a  way  for  taking 
care  of  loads  of  abnormal  lengths,  bulk  or 
weight  which  are  incompatible  with  trans- 
portation in  normal  motor  truck  bodies. 

Motor  trucks  have  done  so  well  that  this 
broad  opportunity  for  the  trailer  system 
could  be  slighted  for  a  while,  but  it  is  now 
accentuated  wherever  loading  time  and 
waiting  time  make  inroads  in  the  truck's 
working  hours,  and  in  the  driver's.  There 
it  appears  plainly  what  the  indivisibility 
of  the  motor  truck  unit  means  economical- 
ly in  contrast  with  the  great  flexibility  in 
operating  methods  which  trailers  intro- 
duce and  render  practicable.  What  chance,  to  mention 
a  parallel  case,  would  electric  trucks  have  had  if  bat- 
teries and  battery  cells  had  not  been  removable  and 
interchangeable? 

Three  Main  Characteristics 

The  trailer  system  is  thus  seen  to  be  based  on  three 
principal  characteristics.  It  is  not  based  on  the  possi- 
bility of  hauling  a  larger  load  by  sailing  closer  to  the 


To  the  left — Another  typical  four-wheel  trailer  chassis.  Outstanding  fea- 
tures are  the  use  of  radius  rods  to  safeguard  the  steering  against  being 
influenced  by  oscillations  of  the  vehicle  springs  and  a  pivoted  connection 
between  draivhead  and  drawbar.  This  connection  is  utilized  for  backing 
but  is  ordinarily  immobilized  by  a  locking  bolt.  To  the  right — One  end  of 
chassis  tipped  to  show  details  of  steering  gear  from  underneath.  Drawhead 
is  shown  in  pivoted  connection  with  the  locked  drawbar 
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chance  of  a  stall  than  a  motor  truck  is  expected  to  do. 
That  would  not  be  good  business.    But  it  is  based  on — 

(1)  Increased  load  capacity  due  to  a  better  fit  to 
the  work  on  hand  than  normally  may  be  ex- 
pected of  an  unchangeable  and  uncompromising 
motor  truck  unit. 

(2)  Suitability  for  loads  so  awkward  in  shape,  bulk 
or  weight  that  the  motor  truck  cannot  handle 
them. 

(3)  Compound  transportation  unit,  flexible  in  its 
application  to  work  of  varying  demands  and 
suited  for  keeping  engine  power  and  man  power 
profitably  employed  during  all  the  working 
hours. 


Simple    construction   of    typical    two-wheel    trailer 

with  drawbar  attached  to  pintle  hook  secured   to 

the  motor  unit.     The  frame  shown  is  adapted  for 

receiving  a  stake  body 

Labor  recognizes  the  last-mentioned  ppint  when  it 
usually  demands  a  somewhat  higher  wage  where  trailers 
are  regularly  employed.  It  wants  a  share  in  the  ad- 
vantages, and  usually  gets  it.  It  gets  the  same  in  other 
cases  without  giving  the  value  in  work  which  is  secured 
automatically  by  the  trailer  system  properly  organized. 


Light   two-wheel   trailer  intended  for  transporting 

of  one  head  of  cattle  and  provided  with  hinged  end 

gate  than  can  be  used  as  a  ramp,  as  shown 

The  semi-trailer  type  is  often  employed  solely  to  gain 
the  operative  advantages  of  a  "divisible  unit,"  including 
that  of  the  short  turn,  and  this  type  has  already  reacted 
upon  the  motor  truck  industry  with  great  force,  causing 
short-wheelbase  trucks  or  tractors  to  be  manufactured 
specially  for  semi-trailer  service.  The  tractor,  the  truck 
and  the  trailer  are  blended  in  variable  proportions  in 
this  compound  transportation  unit. 

Mechanical  Construction 

Much  has  been  written  on  these  fundamental  matters 
and  they  are  perhaps  clear  in  principle  to  a  majority 
of  those  interested,  but  when  it  comes  to  choosing  a 
trailer  outfit  its  mechanical  construction  detail  and  the 
relation  of  such  detail  to  the  work  contemplated  natural- 
ly enter  for  consideration. 

The  parts  are  not  mechanically  complicated,  and  gen- 
erally accomplish  what  the  maker  intended,  but  there  is 
some  difference  of  opinion  as  to  the  necessity  or  impor- 
tance of  the  functions.  The  intentions  vary  somewhat 
according  to  the  views  held,  but  more  according  to  the 
type  of  the  trailer  outfit.  The  main  points  of  interest 
in  this  respect  are  indicated  in  the  accompanying  illus- 
trations and  their  captions.     Some  of  the  leading  ideas 


il'n  tin  left)  Hi  in, i  i  in, -tr/i, ,  i  trailers  fewow#i  as  "flats"  are  sometimes  used  with  a  truck  as  the  motorK 
unit.  Tin  connecting  bar  is  adjustable  in  length  and  height  and  is  hinged  to  a  cross  member  of  the  trailer 
frame.  The  trailer  load  can  be  dumped  automatically  by  releasing  a  lock  on  the  drawbar  and  baching  the 
trailer  slightly,  forcing  the  center  of  gravity  backward  beyond  the  vertical  plane  of  the  axle.  Upon  moving 
forward,  the  pull  of  the  drawbar  brings  the  body  bark  into  the  horizontal  position  and  locks  it  to  the  draw- 
bar automatically.  Folding  screw  jacks  serve  to  uphold  either  end.  (To  the  right)  One  of  the  folding 
screw  jacks  with  caster  foot.    A  similar  jack   is   sometimes   used  for  light  semi-trailers 
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This  group  shines  typical  semi  trailers  in  use.  (Upper)  The  fifth- 
wheel  connection  is  here  automatic  and  I  he  required  rocking  move- 
ment in  the  relations  of  the  trailer  to  the  motor  unit  is  effected  by  two 
rollers  which  also  steer  the  two  units  into  or  oul  of  hitch,  running  on 
mils  with  converging  guide  flanges.  The  foldahle  front  support  of 
the  detached  trailer  takes  the  form  of  two  substantial  wheels.  (Center) 
The  use  of  dump  bodies  for  semi-  trailers  is  here  exemplified.  (Lower) 
The  heavy  structure,  carrying  the  motto  of  the  trailer  industry,  is 
pruealed  with  a  telescoping  folding  jack,  for  supporting  its  front  end, 
having  a  foot  that  rocks  freely  to  perpi  ndicular  or  slanting  position* 
of  the  jack 


in   connection   with   this   phase   of   the   subject   may   be 
briefly  mentioned  separately,  however. 

It  the  trailer  reduces  the  road  speed,  some  of  its  ad- 
vantages are  lost,  and  it  is  therefore  the  aim  to  produce 
a  construction  which  admits  of  as  high  speed  as  for  a 
motor  truck  alone.  In  practice  motor  truck  speed  is, 
perhaps  actually  reduced  an  average  of  10  per  cent  to 
15  per  cent  when  the  load  is  doubled,  owing  to  the  larger 
amount  of  work  done  and  more  frequent  employment  of 
the  lower  gears,  but  the  speed  consideration  has  led  to 
very  substantial  construction  of  trailer  chassis  and  to 
the  adoption  of  interesting  devices  for  securing  accurate 
steering,  approximate  tracking,  elimination  of  slamming 
in  couplings,  avoidance  of  shifting  of  loads  and  of  all 
indeoendent    accelerations    and     decelerations     of    the 


trailer.  Backing  and  maneuvering  call  for 
other  mechanical  provisions.  The  needed 
facilities  for  coupling,  uncoupling,  load- 
ing and  unloading  vary  for  the  different 
types. 

The  ideal,  mechanically,  would  be  to 
have  all  trailer  outfits  perfect  and  fool- 
proof on  these  points,  but  cost,  weight  and 
simplicity  of  construction  are  also  in- 
volved, and  the  requirements  vary  greatly 
in  importance  as  between  outfits  intended 
for  5  to  10  miles  per  hour  with  loads  of 
5  to  20  tons  and  other  outfits  meant  for 
15  miles  per  hour  or  more  with  loads 
which  may  be  of  great  length  or  volume 
but  of  relatively  small  weight.  The  suit- 
ability of  the  mechanical  equipment  of 
trailers  can,  therefore,  scarcely  be  judged 
on  general  principles  but  only  with  sharp 
reference  to  the  line  of  business  for  which 
they  are  designed  and  the  nature  of  the 
roads  in  the  territory  where  they  are  to  be 
operated. 

The  same  may  be  said  of  choosing  among 
the  four  types  of  outfits.  In  all  cases  there 
is  a  premium  for  applying  to  the  limit 
the  traffic  manager's  common  sense  and 
experience  in  his  line  of  transportation 
work,  while  in  the  selection  of  motor 
trucks  good  business  judgment  is  not 
enough  but  must  be  supplemented  by 
scholarly  insight  in  engineering  and 
positive  knowledge  of  the  truck  data 
which  experience  has  established.  The 
unaided  business  man  must  'usually  rely 
in  large  degree  on  commercial  faith  in 
buying  motor  trucks,  but  in  buying  trail- 
ers his  own  competence  can  easily  be  made 
good  enough. 

Summary  of  Mechanical  Requirements 

The  requirements  and  functions  which 
must  be  reflected  in  the  mechanical  equip- 
ment of  trailers  may  be  summarized  as 
follows  with  special  reference  to  each  of 
the  four  types  and  to  train  f ormation  : 

Four-wheel     Trailers — Operation     by 
one  person,  and  he  the  driver  of  the 
motor  unit. 
Coupling  and  uncoupling  handy,  safe 
and    reliable    but    not    necessarily 
automatic. 
Double-cushioned  drawbar  action. 
Automatic  steering  in  tow. 
Tracking     with     driving     wheels     of 


Twill  screw  jacks  hinged  to  trailer  frame  and  ar- 
ranged to  be  folded  away  by  chain  and  winch.  Both 
jacks  are  rawed  or  lowered  in  unison  by  a  crank 
from  either  side,  but  each  may  he  adjusted  inde- 
pendently 
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motor  unit,  approximate  or 
as  close  as  demanded  by 
law. 

Backing  and  maneuvering. 

Braking,  if  high  speeds  or 
hilly  roads  are  factors. 

Reversibility,  if  required. 

Two-wheel  Trailers — Simplic- 
ity is  the  keynote  for  this 
type,  which  is  usually  in- 
tended for  light  loads  bal- 
anced over  the  axle. 

When  intended  for  heavier 
work,  drawbar  and  cou- 
plings should  be  equal  to 
those  required  for  four- 
wheeled  trailers  and  should 
tend  to  prevent  teetering. 

Supports  for  either  end  when 
the  vehicle  is  unhitched,  to 
facilitate  loading. 

Semi-trailers — Operation  b  y 
one  person,  and  he  the 
driver  of  the  motor  unit. 

Equivalent  of  double-cushion 
drawbar  action. 

Adequate  support  for  front 
end  when  unhitched,  ad- 
justable in  height. 

Simplicity  of  coupling  and 
uncoupling,  preferably  au- 
tomatic. 

Pole-dollies — These  share  the 
nature    of    semi-trailers    in 

some  degree,  as  a  portion   of  the  load  is  always 
supported  on  the  motor  unit. 

Adjustability  to  length  of  load,  by  extension  reach. 

Provision  against  shifting  and  twisting  of  load. 

Equivalent  of  double-cushioned  drawbar  action,  for 
heavy  loads. 

Train  Formation — Four-wheeled  trailers  intended 
for  use  in  train  formation  must  have  a  steering 
and  tracking  system  that  will  operate  properly 
for  this  condition  of  service. 

Close  tracking,  essential  for  short  turns. 

Reversibility,  with  drawhead  for  coupling  at  either 
end. 

Trains  of  semi-trailers  are  not  known  to  be  in  use. 

Steering  and  Tracking  Automatic. 

With  reference  to  automatic  steering  and  tracking,  it 
may  be  recalled  that  rear  wheels  of  wagons  and  motor 
vehicles    do    not    track    accurately    with    the    steering 


Pole-trailet  nt  work  in  lumber  business.  Shows  similarity  to  semi- 
trailer type,  but  towing  connection  between  the  units  in  by  adjustable 
pole,  and  load  rests  on  swiveled  bolsters  and  is  closely  held  between 
laterally  adjustable  chocks   and  stakes  forming  parts  of  the  bolsters 


[Upper  left)  To  make  the  fifth-wheel  device  couple  automatically,  a 
type  has  been  developed  in  which  the  lower  disk  has  a  gate  ivith  con- 
verging edges  and  spring  actuated  locking  jaws  which  close  around 
the  kingbolt  in  an  annular  groove  when  motor  and  trailer  units  are 
brought  together.  (Lower  left)  In  semi-trailer  equipment  the  fiftlv- 
wheel  coupling  is  paramount,  as  it  must  transmit  the  traction  pull, 
must  cushion  starting  and  stopping  actions,  steer  the  trailer  and  per- 
mit the  latter  varying  relations  to  the  motor  unit.  The  top  disk  is 
bolted  to  the  underside  of  the  trailer  body  or  frame  and  carries  the 
kingbolt  which  couples  the  upper  and  lower  disks,  so  as  to  maintain 
continuous  contact  between  them  and  avoid  wobbling.  The  lower  disk 
is  pivotally  mounted  by  means  of  a  transverse  bar  in  brackets  secured 
to  the  motor  unit,  so  as  to  admit  of  fonvard  and  backward  rocking, 
and  the  bar  is  held  betiveen  draivbar  springs  allowing  as  much  other 
movement  as  is  necessary.  (To  the  right)  Details  of  a  fifth-wheel 
device  intended  for  a  heavy  pole-trailer.  Rocking  movement  is  effected 
by  using  a  single  transverse  bolt  for  connection  of  the  bolster  with  the 
adjustable  trailer  pole.  Load  chocks  and  adjustment  chains  are  used, 
but  are  not  shown 


wheels,  but  each  wheel  follows  its  own  curve.  To  track 
accurately,  it  is  evident  that  the  follower-wheel  should 
not  begin  to  turn  until  it  arrives  at  the  spot  where  its 
leading  wheel  began  turning,  but  the  follower-wheel, 
when  left  free,  begins  turning  at  the  same  moment  (in- 
stead of  at  the  same  spot)  as  the  leading  wheel.  Close 
tracking  must,  therefore,  be  forced  by  positive  me- 
chanical action  and  consumes  a  little  more  power  than 
free  turning.  It  causes  more  tire  strain  and  wear.  It 
seems  also  probable  that  an  automatic  steering  and 
tracking  method,  by  causing  the  wheels  to  depart  from 
the  lines  of  smallest  resistance  in  a  more  or  less  irregu- 
lar manner — if  the  design  is  imperfect — may  become 
responsible  for  a  tendency  to  "snaking"  at  the  higher 
speeds,  considering  that  most  road  ti-acks  are  more  or 
less  tortuous  while  all  positive  mechanism  for  guiding 
the  wheels,  including  the  automobile  or  Ackerman  sys- 
tem, has  so  far  been  only  approximately  correct,  and  is 
liable  to  be  less  correct  when  close  tracking  is  aimed  fcr. 
The  trailer  industry,  as  the  illustrations 
show,  employs  both  the  Ackerman  and  the 
fifth-wheel  methods,  opinion  being  divided 
with  regard  to  their  comparative  merits. 
Tracking  may  be  approximated  sufficiently 
well  by  either,  depending  much  on  details 
in  design  and  workmanship.  The  issue 
between  the  two  methods  may  be  decided 
by  considerations  of  load  space  and  body 
shape.  Side  dump  bodies,  for  example,  find 
a  large  available  space  with  low  drop  frames 
and  rod-steering  than  two  fifth  wheels  would 
allow. 

As  to  the  degree  of  accuracy  in  tracking 
which  is  provided,  we  are  practically 
stopping  now  at  the  idea  that  front  wheels 
of  each  unit  are  made  to  track  quite 
closely  with  rear  wheels  of  the  preceding 
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supports.  These  apply  particularly  to  semi-trailers,  but 
also  to  two-wheel  trailers  and  dollies.  It  is  reserved  for 
inventive  ingenuity  to  make  them  more  fully  automatic 
while  losing  none  of  their  present  dependability. 


Pole-trailer  with  long  pole  adjustable,  with  a 
locking  device  in  the  trailer  frame,  to  different  dis- 
tances from  the  motor  unit,  to  which  it  is  coupled 
by  eye  and  pintle  hook.  Front  end  of  load  rests  on 
bolster  swiveled  to  platform  of  motor  unit,  similar 
to  swivel  bolster  on  trailer 

unit,  speaking  of  four-wheel  trailers,  but  rear  wheels  are 
left  free — a  sensible  compromise  favoring  simple  con- 
struction and  applicable  in  train  formation. 

Questions  relating  to  the  steering  system  are  subject 
to  debate,  of  course,  and  may  be  more  fully  elucidated 
with  diagrams,  but  they  are  overshadowed  in  practical 
importance  by  questions  of  progress  in  couplings  and 


— __    ' 


When  intended  for  heavy  loads  the  adjustable  pole 
of  the  pole  trailer  is  sometimes  provided  with  the 
upper  portion  of  a  fifth-wheel  coupling  and  a  front 
bolster  integral  therewith,  and  neither  front  nor 
rear  bolster  is  then  swiveled.  The  picture  shows 
adjustable  load  chock  arranged  for  receiving  round 
stakes 


New  All-Steel  Truck  Body 


METAL  construction,  strangely 
enough,  has  not  made  as  much 
progress  to  date  in  connection  with  truck 
bodies  as  with  passenger  bodies,  although 
the  service  conditions  in  truck  work  are 
much  more  severe.  Herewith  are  shown 
two  photographs  of  an  all-metal  truck  body 
made  in  Kansas  City,  in  the  production  of 
which  the  electric  welding  process  plays 
an  important  part. 

The  body  is  practically  one  piece,  for 
the  individual  parts  are  welded  together 
electrically.  The  longitudinal  sills  and 
cross  sills  are  formed  into  a  girder-like 
structure  and  provide  a  rigid  bed  to  which 
the  body  itself  is  welded.  This  construc- 
tion produces  a  body  with  a  smooth  inte- 
rior, which  is  an  advantage  when  hauling 
clay  and  similar  materials,  as  there  is 
then  very  little  tendency  for  the  load  to  ad- 
here to  the  body  when  the  latter  is  tilted. 

Another  feature  is  the  double  acting 
tail-gate  which  can  be  opened  either  from 
the  bottom  or  the  top.  When  opened  from 
the  top  the  two  cotter  pins  are  removed, 
as  shown  in  one  of  the  photographs,  and 
the  opening  may  then  be  regulated  by  the 
adjusting  chain. 


Two  views  showing  the  construction  of  the  all-steel  truck  body 


AN  average  of  120  pounds  of  aluminum  is  used  in  the 
manufacture  of  all  automobiles — Fords  excluded — 
according  to  a  brief  filed  by  the  National  Automobile 
Chamber  of  Commerce  with  the  Ways  and  Means  Com- 
mittee of  the  House  of  Representatives.  This  figure  was 
obtained  from  the  Aluminum  Company  of  America  and 
it  refers  to  the  allotment  of  the  crude  aluminum  set 
apart  for  the  automotive  industry  by  this  company.     In 


some  cars  the  weight  of  aluminum  used  is  as  high  as 
250  pounds.  The  automotive  use  of  aluminum  is  esti- 
mated at  120,000,000  pounds,  60  per  cent  of  the  production. 
The  brief  was  filed  as  supporting  the  request  that  the 
present  duty  on  aluminum  of  two  cents  a  pound  should 
not  be  increased.  One  of  the  present  obstacles  to  the  use 
of  aluminum  in  our  industry  is  the  price  and  if  the  tariff 
is    removed,   the   demand    for   the   metal   would    increase. 
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A  British  Traction  Dynamometer 

Instrument  designed  by  National  Physical  Laboratory  intended  primarily 
for  use  in  measuring  drawbar  pull  of  tractors.  Hydrostatic  pressure  on 
plunger  is  registered  on  Bourdon  gage  and  recorded  together  with  time 
on  paper  arranged  to  travel  at  a  speed  proportional  to  that  of  the  tractor. 


THE  National  Physical  Laboratory  designed  a  special 
traction  dynamometer  which  can  be  inserted  between 
the  tractor  and  plow  without  interfering  with  the  control 
of  the  plow  by  the  tractor  operator  for  use  at  the  farm 
tractor  trials  held  at  Lincoln,  England,  during  the  fall  of 
1920.  To  make  this  possible  the  recording  instrument  is 
separated  from  the  dynamometer  proper  and  placed  on  a 
light  wheeled  carriage  which  is  towed  alongside  the  tractor 
under  test.  The  following  description  is  abstracted  from 
an  article  which  appeared  in  Engineering. 

The  coupling  between  the  tractor  and  plow  consists  of  a 
cylinder  and  plunger,  the  former  being  attached  to  the 
draw-bar  of  the  tractor  and  the  latter,  through  links,  to  the 
plow.  The  pull  on  the  coupling  sets  up  a  pressure  in  the 
oil  confined  in  the  cylinder,  and  this  pressure  is  transmitted 
to  a  recording  pressure  gage  by  a  flexible  hydraulic  tube. 
The  best  flexible  tube  that  could  be  obtained  would  safely 
withstand  an  internal  pressure  of  only  one  ton  per  square 
inch  without  reduction  of  flexibility,  and  as  the  dynamo- 
meter was  required  for  pulls  up  to  3  tons,  a  diameter  of 
plunger  of  approximately  2  in.  was  necessary. 

The  cylinder  was  made  of  steel  and  the  plunger  of 
bronze,  the  clearance  between  the  two  was  made  0.001  in. 
and  the  plunger  was  provided  with  a  very  thin  packing 
ring  of  oiled  leather.  In  order  to  avoid  the  use  of  a  gland 
the  drawbar  pull  was  converted  to  a  thrust  on  a  plunger 
by  means  of  the  links  L,  L,  and  the  pins  P1(  P3.  The  thrust 
on  the  plunger  is  transmitted  through  the  second  plunger 
E,  which  is  suitably  guided  in  a  continuation  of  the  cylin- 
der, and  the  connection  between  the  two  plungers  is  a  loose 
one  in  order  to  allow  the  larger  plunger  to  float  freely  in 
its  cylinder.  The  pin  P,  passes  through  the  slots  in  the 
guide-piece. 

The  connection  to  the  tractor  draw-bar  was  made  in  such 
a  manner  that  the  cylinder  could  rotate,  and  the  opposite 
end  of  the  dynamometer  was  provided  with  a  swivel  attach- 
ment for  the  plow.  A  rubber  cover  over  the  front  portion 
served  to  exclude  dust  and  grit  from  interior  of  cylinder. 

The    recording     instrument    consists     of    a     standard 
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Schaeffer  &  Budenberg  pressure  recorder  modified  for  the 
present  purpose  by  the  addition  of  a  second  Bourdon  tube, 
a  clock,  and  the  paper  driving  device.  The  recording 
paper  is  driven  through  gearing  and  a  chain  from  one  of 
the  carriage  wheels,  and  three  speeds  of  the  paper  are  pro- 
vided for,  namely,  1  in.  of  travel  to  100  ft.,  50  feet  or  10 
ft.  motion  of  the  carriage  over  the  ground.  The  speed- 
change  can  be  made  while  running  if  desired.  As  the 
recorder  proper  rests  on  the  thick  felt  pads,  the  final  drive 
is  made  by  means  of  a  leather  vee  belt,  with  tension  ad- 
justment. The  hydraulic  tube  from  the  dynamometer  is 
connected  to  a  small  valve-box,  by  which  the  pressure  can 
be  diverted  to  either  of  two  Bourdon  tubes. 

The  motion  of  the  end  of  each  Bourdon  tube  is  magni- 
fied by  a  pen  mechanism  which  is  such  that  the  travel  of 
the  pen  is  4  in.  for  a  maximum  draw-bar  pull  of  4000  lb. 
using  one  of  the  tubes,  and  3%  in.  for  a  maximum  pull  of 
7000  lb.  using  the  other  tube.  The  pen  mechanism  can  be 
transferred  to  either  tube  during  a  test  if  required. 

A  clock  is  provided  for  indicating  time  on  the  record 
paper.  An  electrical  contact  is  made  at  equal  pre-deter- 
mined  intervals  of  time  which  can  be  varied  from  2  sec- 
onds to  6  seconds,  and  the  time  recording  pen,  which 
normally  draws  a  straight  line,  is  momentarily  moved  to 
one  side  when  the  contact  takes  place.  A  robust  escape- 
ment from  the  clock  is  provided  and  in  order  that  the 
number  of  time  intervals  indicated  can  be  readily  counted, 
every  fourth  contact  is  missed.  Another  similar  pen  is 
provided  for  recording  revolutions  of  the  tractor  engine, 
or  of  the  tractor  driving  wheels. 

An  oil  pump  taking  oil  from  a  small  reservoir  placed 
under  the  carriage,  serves  to  prime  the  dynamometer  and 
recorder.  This  pump  is  shut  off  when  the  apparatus  is 
working.  Measured  distances  on  the  chart  between  indi- 
cations of  equal  time  intervals  are  directly  proportional  to 
the  speed,  because  the  travel  of  the  paper  is  proportional 
to  the  distance  traveled.  The  average  speed  for  an  interval 
of  5  seconds  can,  therefore,  be  readily  obtained,  and  the 
curve  of  speed  plotted  on  the  chart. 
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A  Budget  Control  System  Which  Is 
Producing  Results 

Manufacturers  are  taking  special  interest  in  the  selling  methods  of  dealers 
and  distributers.  This  article  gives  valuable  information  which  might  be 
suggested  to  any  distributer.  The  system  deals  with  a  branch-organized 
concern,  but  can  be  modified  to  suit  other  conditions. 

By  Norman  G.  Shidle 


THE  efficiency  of  budget  control  of  finances  has  never 
been  seriously  disputed,  but  along  with  other  recog- 
.  nized  theories  for  good  business  administration 
such  control  is  not  always  practiced.  The  present  indus- 
trial situation  emphasizes  anew  the  necessity  for  business 
efficiency  and  demands  in  no  uncertain  tones  a  more  eco- 
nomical and  efficient  expenditure  of  whatever  funds  are 
at  hand. 

Manufacturers  are  taking  particular  interest  in  the 
merchandising  methods  of  their  distributors  and  dealers, 
and  are  aiding  in  every  way  the  intensive  sales  efforts 
which  are  being  put  forth.  Probably  no  aid  of  greater 
value  could  be  rendered  than  by  the  suggestion  of  a 
means  of  budget  control  which  would  eliminate  waste  and 
require  a  minimum  effort  for  operation.  Such  a  system 
has  been  developed  at  the  Packard-Chicago  distributors, 
and  has  been  in  successful  operation  for  over  a  year. 

The  chief  functions  of  this  system  of  budget  control, 
which  is  supplementary  to  the  regular  accounting  system, 
may  be  enumerated  as  follows : 

1.  To  enable  the  management-  to  know  at  any  time  the 

exact  status  of  the  business. 

2.  To  enable  the  management  to  pick  out  weak  spots  in 

the  organization  immediately  and  to  bolster  them 
up  before  any  considerable  damage  has  been  done. 

3.  To  place   accurately   and   definitely  responsibility  for 

success  or  failure  in  a  particular  case. 

4.  To   enable    both    distributer    and    branch    manager   to 

know  which  departments  are  making  money  and 
which  departments  are  not  making  money.  In 
other  words,  one  department  which  is  inefficiently 
operated  cannot  hide  its  deficiencies  under  cover  of 
a  total  profit  for  the  business. 

The  general  purpose  of  the  system  may  best  be  de- 
scribed by  quoting  from  a  talk  made  by  C.  G.  Embleton, 
general  manager  of  Packard-Chicago,  when  the  budget 
plan  was  first  presented  to  the  branches.    He  said,  in  part: 

"A  budget  system  can  be  favorably  compared  to  the 
governor  on  a  truck.  A  truck  without  a  governor  is  in  a 
position  to  run  wild  at  any  time,  and  before  long  runs 
itself  to  destruction.  Without  some  sort  of  a  budget  sys- 
tem, a  business  can  also  run  wild  up  to  the  point  of  de- 
struction, just  as  the  truck  can. 

"A  budget  system  is  not  a  theory — it  is  a  practical  and 
necessary  part  of  a  business.  Without  such  a  system,  the 
management  is  not  in  a  position  to  purchase  intelligently, 
whether  it  be  the  purchase  of  material  or  man-power. 
Without  the  budget  you  are  not  in  a  position  to  definitely 
know  what  to  purchase  and  when,  or  how  much  money 
to  spend  at  certain  points. 

"A  budget  plan,  such  as  we  have  worked  up,  certainly 


will  place  the  management  in  a  position  to  know  our  busi- 
ness and  how  we  stand  at  all  times,  and  this  also  applies 
to  every  department  head  in  our  organization  to  whom  will 
be  handed  that  portion  of  the  plan  covering  his  particular 
department. 

"Often  we  feel  quite  confident  that  a  certain  depart- 
ment is  getting  along  in  good  shape,  basing  this  opinion 
on  their  sales  record  and  apparent  efficient  handling  of 
their  business,  yet  this  analysis  that  we  have  taken  brings 
to  my  attention  a  department  that  is  not  in  healthy  con- 
dition at  all,  and  yet,  prior  to  this  analysis,  I  was  of  the 
opinion  that  this  particular  department  was  being  handled 
in  a  very  satisfactory  manner. 

"This  plan  will  enable  us  to  immediately  draw  our  atten- 
tion to  the  department  that  is  weak.  This  being  brought 
to  our  attention  permits  us  to  concentrate  on  this  particu- 
lar department  and  find  out  just  what  brings  about  the 
weakness  as  shown.  It  may  be  that  the  department  is 
under-organized.  It  may  be  possible  that  there  is  too  much 
help — too  many  of  the  wrong  sort  and  not  enough  of  the 
proper  kind.  It  may  be  that  the  department  will  call  for 
an  extra  advertising  effort.  At  any  rate,  this  plan  will 
point  out  weakness,  if  any,  which  will  permit  us  to  take 
the  necessary  steps  to  strengthen." 

The  system  devised  is  simple  both  in  principle  and 
application,  but  calls  for  a  very  careful  and  detailed  study 
if  its  operation  is  to  be  thoroughly  clear.  To  understand 
the  working  of  the  system,  a  general  knowledge  of  the 
form  of  organization  used  by  this  firm  is  necessary.  This 
does  not  mean  that  the  system  is  applicable  only  to  firms 
with  a  similar  form  of  organization;  on  the  contrary,  it  is 
adaptable  to  almost  any  of  the  usual  forms  of  business 
organization.  The  purpose  of  presenting  the  chart  of  this 
particular  concern  is  simply  to  facilitate  a  detailed  ex- 
planation of  the  system. 

The  chart  shown  in  Fig.  1  indicates  the  form  of  the 
Packard-Chicago  organization.  It  will  be  noted  that  under 
the  general  manager  there  are  four  departmental  man- 
agers, beside  the  advertising  and  financial  managers  who 
need  not  figure  in  this  description.  The  service  manager 
handles  both  parts  and  repairs.  The  budget  administra- 
tion is  divided  into  these  parts: 

1.  Carriages. 

2.  Trucks. 

3.  Accessories. 

4.  Parts. 

5.  Repairs. 

In  addition,  however,  the  various  branches  function 
directly  in  connection  with  the  general  manager  as  well  as 
indirectly   through   the  various  department  heads.     Each 
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Fig.    1 — Packard-Chicago    organization    chart 


branch  in  turn  has  its  operations  divided  into  the  five 
parts  mentioned  above,  the  branch  organizations  in- 
dividually following  the  general  lines  of  the  main  office 
organization.  In  the  case  of  the  smaller  branches,  of 
course,  that  organization  is  not  carried  out  to  as  many 
refinements  or  with  so  large  a  staff,  but  in  all  cases  the 
five  departments — carriages,  trucks,  accessories,  parts  and 
repairs — are  separately  accounted  for. 

It  may  be  well  for  the  time  being  to  forget  the  depart- 
ment managers,  and  consider  simply  the  direct  relation- 
ship between  the  general  manager  and  the  branch  man- 
ager, for  it  is  through  this  channel  that  the  chief  part  of 
the  system  functions.  The  part  played  by  the  main  office 
department  heads  can  be  fitted  in  later. 

The  first  step  is  the  determination  of  a  quota  for  the 
year  for  the  entire  organization ;  that  is,  the  number  of 
vehicles  which  must  be  sold.  The  fiscal  year  extends  from 
Sept.  1  to  Aug.  31.  The  budget  system  is  laid  down  to 
apply  on  the  fiscal  year  and  consequently  the  quota  is 
determined  by  two  operations: 

1.  Taking    an    inventory    at    time    of    beginning    budget 

system. 

2.  Adding  to  that  the  shipment  from  the  factory  sched- 

uled for  next  eleven  months   (assuming  that  system 
was  installed  at  beginning  of  a  fiscal  year). 

Since  deliveries  only,  and  not  sales  contracts,  effect 
profits,  shipments  made  during  the  month  of  August  are 
not  considered  in  the  budget  for  the  particular  year,  since 
the  shipments  made  during  that  month  will  not  be  de- 
liveries until  the  following  year.  This  inventory  of  stock 
on  hand  and  shipments  to  be  received  give  the  total  of 
carriages  which  are  to  be  sold.  A  similar  form  is  used 
for  trucks,  accessories,  parts  and  repairs,  but  the  carriage 
forms  will  be  used  here  alone  to  simplify  the  discussion. 

The  figure  so  determined  is  listed  at  the  top  of  the  form 
illustrated    in    Fig.    2.      To    make    plain    the    operation, 


hypothetical  figures  may  be  inserted  in  the  form.  In  this 
case,  the  quota  for  the  entire  carriage  organization  may 
be  assumed  to  be,  for  instance,  800.  Referring  still  to 
Fig.  2,  the  next  figure  to  be  filled  in  is  the  "average  sales 
price,"  which  may  be  assumed  to  be  $5,000.  This  can  be 
readily  determined,  of  course,  by  dividing  the  total  sales 

Entire  Organization 

CARRIAGES 

Fiscal  Year  Ending  August  31,  1920 
Quota— 800 


%ofQuota 100% 

Average  Sales  Price  $5,000 

Gross  Profit  per  Truck $1,000 

Net  Profit  desired— 8%  of  Gross  Sales 

Gross  Sales $4,000,000 

GrossProfit    800,000 

Net  Profit    320,000 

Allowable  Expense  480 ,  000 


Average  monthly  deliveries  made  uniform  by 

Gen.  Mgr.  and  Dept.  Mgr. 
Month 

Sept 6 

Oct 5 

Nov 4 

Dec 3 

Jan 4 

Feb 5 

Mar 12 

Apr 14 

May 15 

June 12 

July 10 

Aug 10 

Total 100 


Branch 

Veh. 

%  Quota 

Gross  Sales 

Gross  Profit 

Net  Profit 
Desired 

Expense 
Budget 

A 
B 
C 
D 

E 

F 

100 

12'/j 

$500,000 

$100,000 

$40,000 

$60,000 

H 
I 

Total 

800 

100% 

Fig    2 
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HOME  OFFICE 
REPORT  FROM  BRANCH   "A" 

CARRIAGE 


Budget  Distribution  by  Months — Fiscal  Year  Ending  Aug.  31,  1920 


Month 

Vehicles 

%  of  Quota 

Gross  Sales 

Gross  Profit 

Expense 

Net  Profit 

%  to  Sales 

Sales 

Quota 

Del's 

Quota 

Del's 

Budget 

Actual 

Budget    Actual 

Budget 

Actual 

Budget 

Actual 

Budget 

Actual 

Sept. 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
April 
May 
June 
July 
Aug. 

8 

6 

5 

6% 

5% 

£30000 

$27000 

$6000 

$5500 

$5000 

$3610* 

$1000 

$1890 

3.33 

7 

Total 

100 

100 

$500000 

SI 00000 

S60000 

* 

$40000 

8 

♦Expense  figures  include  Net  Profit  ol  Used  Car  Dept. 


Fig.  3 


price  of  the  allotment  by  the  number  of  vehicles  compris- 
ing the  allotment.  Next  the  gross  profit  per  carriage  is 
inserted;  this  is  simply  the  difference  between  the  buying 
and  the  selling  price  of  the  vehicle,  and  is  in  this  case 
assumed  to  be  $1,000. 

The  net  profit  desired  is  8  per  cent  of  the  gross  sales. 
Next  are  inserted  the  figures  for  gross  sales  and  gross 
profit,  both  of  which  are  readily  calculated  on  the  basis  of 
figures  already  given.  Since  a  profit  of  8  per  cent  on 
gross  sales  is  desired  the  net  profit  will  be  in  this  instance 
$320,000. 

Subtracting  this  desired  net  profit  from  the  gross  profit 
of  $800,000,  the  allowable  expense  figure  of  $480,000  is 
found.  That  is,  $480,000  can  be  spent  by  the  entire 
carriage  organization  in  selling  the  quota  of  800  and  still 
make  the  desired  profit  of  8  per  cent. 

The  data  so  far  presented  may  in  a  sense  seem  to  be 
"primer"  material,  but  its  chief  utility  is  in  its  very 
simplicity.  That  is,  the  reasoning  is  simple  enough,  but 
the  advantage  lies  in  the  clear,  concise  picture  which  is 
presented  of  the  information  as  shown  in  Fig.  2. 

Next  the  average  monthly  deliveries  are  filled  in  by 
percentages.  By  taking  as  an  approximate  basis  the 
monthly  averages  for  the  three  previous  years,  the  per- 
centage of  the  entire  new  quota  which  should  be  delivered 
each  month  is  approximately  determined.  By  means  of 
this  budget,  a  check  on  the  selling  progress  of  the  entire 
carriage  organization  is  available  month  by  month.  A 
certain  percentage  of  the  entire  quota  must  be  sold  each 
month,  and  any  "falling  down"  can  be  immediately  checked. 

A  certain  proportion  of  the  entire  quota  is  then  assigned 
to  each  of  the  various  branches.  The  individual  quota  of 
a  branch  is  determined  by  records  of  previous  years,  to- 
gether with  an  analysis  of  financial  statistics  for  the  par- 
ticular region.  In  connection  with  estimating  the  sales 
possibilities  of  a  particular  territory,  the  financial  statistics 
have  been  found  to  be  a  far  better  unit  of  measure  than 
population  figures;  especially  is  this  true  as  regards  pos- 
sible carriage  sales. 

On  the  bottom  of  this  form,  then,  is  listed  by  branches 
the  number  of  vehicles  to  be  sold  by  each  branch  during 
the  entire  year,  the  percentage  of  the  total  assigned   to 


each  branch,  the  gross  sales  in  dollars  expected  of  each 
branch,  the  gross  profit  desired,  and  the  expense  budget, 
that  is  the  amount  of  money  which  may  be  expended  by 
each  branch  in  selling  its  assigned  quota. 

Thus,  on  this  one  sheet,  is  presented  at  beginning  of 
the  year  in  brief  and  clear  form  these  things: 

1.  Quota  for  entire  carriage  organization,  and  total  ex- 

penditures allowable  for  selling  that  quota. 

2.  Percentage  of  quota  which  must  be  sold  each  month 

by  entire  carriage  organization. 

3.  Quota  for  each  branch,  and  expenditure  allowed  to  be 

expended  by  each  branch  to  sell  that  quota. 

This  form  presents  in  a  broad  way  the  task  of  the 
carriage  organization,  the  scope  of  its  work,  and  the  limit 
of  expenditure.  This  information  is  made  available  for 
the  chief  executive  at  a  glance. 

Centralized  Cost  Accounting 

It  must  be  noted  at  this  point  that  the  accounting  for 
all  the  branches  is  handled  through  a  central  accounting 
department  at  the  main  office.  That  is,  retail  representa- 
tives of  this  organization  who  correspond  to  the  ordinary 
dealers  as  regards  sales  functions,  are  really  branch  man- 
agers. Their  bills  are  paid  through  the  main  office,  and 
the  costs  of  the  various  divisions  of  each  of  the  branches 
are  recorded  and  compiled  at  that  central  accounting  office. 

About  the  middle  of  every  month,  a  balance  sheet  report 
for  the  previous  month,  together  with  a  detail  record  of 
the  expenses  for  his  branch,  is  sent  to  every  branch  man- 
ager by  the  accounting  department.  These  expenses  are 
subdivided  under  the  following  classifications: 

Miscellaneous  Supplies. 

Shop  Tools. 

Repairs  to  Machinery  and  Tools. 

Repairs  to  Buildings,  Fixtures  and  Equipment. 

Power,  Light,  Heat  and  Water. 

Errors  and  Allowances. 

Miscellaneous  Expense. 

Rent. 

Stationery  and  Office  Supplies. 

Telephone. 

Telegraph. 
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Vehicles 

\ 

Gross  Sales 

Gross  Profit 

Expense 

Net  Profit 

%  to  Sales 

Div 

Sales 

Quota 

Del's 

Quota 

Del's 

Budget 

Actual 

Budget 

Actual 

Budget 

Actual 

Budget 

Actual 

Budget 

Actual 

Carr. 
Trk. 

Access. 
Parts 
Repai  rs 

* 

Total 

* 

1 

-- 

TOTAL  TO  DATE 


Carr. 
Trk. 
Access. 
Parts 
Repai  s 

Total 

*; 

♦Expense  figures  include  Net  Profit  of  Used  Vehicle  Departments 


Fig.  4 


Postage. 

Traveling 

Entertainment. 

Service  Vehicle  Operation. 

Legal  and  Auditing  Fees. 

Contributions. 

Membership  Fees. 

Receiving  and  Shipping. 

Guarantee  Service. 

Policy  Service. 

Vehicle  Inspection. 

Advertising — Classified. 

Advertising — Circularization. 

Advertising — Display. 

Advertising — House  Organ. 

Advertising — Miscellaneous. 

Exhibitions. 

Meetings  and  Conventions. 

Demonstrating. 

Vehicle  Delivery. 

General  Labor. 

Defective  Workmanship. 

Idle  Time. 

Supervision. 

Clerks  and  Stenographers. 

Salesmen's  Salaries  and  Commissions. 

Parts  Handling. 

Expense  Recharged. 

Total  Direct  Expenses. 

Indirect  Expense. 

Total  All  Expenses. 
An  examination  of  the  figures  included  in  these  reports 
enables  the  branch  manager  to  fill  out  each  month  the 
columns  marked  "Deliveries  and  Actual"  on  his  copy  of 
the  form  shown  in  Fig.  3,  original  of  which  is  in  the 
general  manager's  office. 

Fig.  3  shows  the  form  upon  which  a  branch  manager 
reports  each  month  to  the  general  manager  the  progress 
of  his  carriage  sales.  He  fills  out  a  similar  form  for 
trucks,  accessories,  parts  and  repairs. 

An  examination  of  Fig.  3  will  show  that  approximately 
one-half  of  the  columns  are  filled  out  at  the  beginning  of 
the  year;  that  is,  the  figures  which  go  into  them  comprise 
the  budget  limits  for  the  particular  branch.  The  first 
column,  "Sales,"  is  used  simply  for  general  information 
and    does   not   enter    into    the    budget    system,    since,    as 


previously  explained,  only  deliveries  count.  The  "quota" 
columns  under  the  general  head  "Vehicles"  and  "Per  Cent 
of  Quota"  are  filled  out  at  the  beginning  of  the  year  on 
the  basis  of  the  figures  compiled  and  recorded  on  the  form 
shown  in  Fig.  2.  The  same  is  true  of  the  columns  marked 
"budget"  under  "Gross  Sales,"  "Gross  Profits,"  "Ex- 
pense," "Net  Profit,"  and  "Per  Cent  to  Sales"  records  the 
percentage  relationship  of  the  net  profit  to  sales  for  the 
month. 

The  other  columns,  then,  are  to  be  filled  in  by  the  branch 
manager  every  month,  after  he  has  received  his  cost  figures 
from  the  accounting  department.  To  make  the  operation 
clear,  we  may  again  insert  hypothetical  figures,  taking  the 
month  of  September  as  an  example. 

Referring  back  to  Fig.  2,  it  will  be  seen  that  6  per  cent 
of  the  entire  quota  should  be  sold  during  September  and 
that  the  "A"  branch  was  assigned  an  actual  quota  of  100 
carriages  for  the  year. 

Then  6  per  cent  of  that  100  is  6  carriages,  which  com- 
prise the  quota  for  September.  In  the  same  way,  using 
the  basis  established  on  Fig.  2,  the  gross  sales  budget  for 
carriages  for  September  is  $30,000  and  the  gross  profit 
budget  $6,000.  The  gross  expense  budget  is  simply  pro- 
rated equally  for  each  month  of  the  year,  because  it  was 
found  that  an  excessive  amount  of  accounting  procedure 
would  be  necessary  if  an  attempt  were  made  to  pro-rate 
the  expense  budget  in  accordance  with  the  varying  expense 
of  each  month.  Thus  the  expense  budget  for  September 
would  be  merely  one-twelfth  of  the  yearly  budget  or  $5,000. 
The  next  profit  budget  total  for  the  year  is  figured  at  8 
per  cent  of  gross  sales,  but  because  of  expense  distribution 
being  equal,  the  monthly  budget  profit  per  cent  varies,  and 
we  see  that  this  month  only  calls  for  1000,  or  3.33  per  cent 
for  the  carriage  department  of  this  branch.  Though  ex- 
pense is  equal  in  its  distribution,  the  net  profit  per  cent 
called  for  in  later  months  will  of  course  be  higher,  due 
to  deliveries  being  seasonable,  and  the  total  budget  for 
the  year  as  mentioned  above  will  be  8  per  cent. 

The  balance  sheet  and  expense  accounting  reports,  from 
the  main  office,  it  is  evident,  are  necessary  for  filling  out 
the  "Actual  Gross  Profit,"  "Actual  Expense,"  and  "Actual 
Net  Profit"  columns.  This  entire  budget  system  is  supple- 
mentary to  a  thorough  and  efficient  accounting  system,  the 
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Fig.  5 


purpose  of  the  budget  system  being  to  limit  expenditures, 
map  out  necessary  achievement  in  advance,  and  present 
to  both  general  manager  and  branch  managers  at  any 
given  time  a  clear  and  brief  picture  of  the  exact  status 
of  the  business  and  all  of  its  component  parts. 

Each  branch  manager,  then,  fills  out  each  month  a  copy 
of  Fig.  3  or  each  of  the  five  departments  of  his  branch, 
and  studies  them,  while  waiting  comments  from  the  gen- 
eral manager.  Before  noting  the  further  use  of  the 
assembled  branch  office  reports  made  by  the  general  man- 
ager, it  is  well  to  note  the  use  of  the  reports  to  the  branch 
manager. 

The  form  described  enables  the  branch  manager  to  deter- 
mine immediately  whether  or  not  his  carriage  department 
is  operating  as  effectively  as  it  should.  He  knows  each 
month  whether  each  of  his  departments  is  yielding  the 
fair  profit  desired.  It  is  not  enough  that  his  branch  is 
making  money,  each  department  must  be  operating  profit- 
ably. By  these  five  similar  forms,  the  progress  of  each 
department  is  noted  separately,  and  he  is  informed  imme- 
diately by  this  record  if  any  unit  is  not  coming  up  to  the 
standards  set. 

He  can  compare,  at  a  glance,  the  actual  expense  with  the 
budget  of  allowed  expenditures.  If  that  actual  expense 
is  higher  than  it  should  be,  he  can  immediately  refer  to 
his  detailed  cost  list  and  determine  what  expenses  have 
been  too  heavy,  and  whether  or  not  the  increased  expendi- 
ture was  justified. 

In  addition  to  these  five  separate  similar  forms  of  each 
department,  the  branch  manager  is  given  each  month  the 
form  shown  in  Fig.  4.  This  form  comprises  the  same 
data  as  Fig.  3,  except  that  the  presentation  is  made  in 
a  different  manner  and  brings  out  different  points.  Fig.  4 
shows  the  comparative  status  of  each  of  the  various  de- 
partments for  the  month,  and  below,  the  comparative 
status  of  the  departments  to  date  for  the  year.  The  branch 
manager  can  see,  at  a  glance  again,  what  departments 
are  falling  down,  what  departments  are  operating  success- 
fully.    A  duplicate  copy  of  Fig.  4  is  handed  the  general 


manager  every  month,  together  with  an  analysis,  by  the 
general  manager's  assistant. 

From  these  reports  data  is  compiled  for  the  general 
manager  which  place  before  him  a  detailed,  yet  brief  and 
concise,  picture  of: 

1.  The  entire  business. 

2.  The  status  of  a  particular  branch. 

3.  The  status  of  the  various  departments  of  a  particular 

branch. 

4.  The  status  of  the  various  departments  of  all  branches 

combined. 

When  the  form  shown  in  Fig.  3  comes  to  the  general 
manager,  a  summary  of  them  is  compiled  and  presented 
to  the  executive  on  an  exactly  similar  form.  Thus  the 
executive  has  on  Fig.  3  the  same  information  for  the  en- 
tire organization  that  the  branch  manager  has  for  his  own 
branch.  In  like  manner,  the  general  manager  has  pre- 
pared a  form  similar  to  Fig.  4,  which  presents  to  him  the 
facts  in  this  classification  for  the  entire  organization. 
These  forms  differ  only  in  that  one  is  headed  "A  Branch." 
and  the  other  "Entire  Organization." 

Thus  Fig.  3  gives  the  general  manager  the  month  by 
month  progress  of  one  department  of  all  the  branches, 
combined,  a  copy  of  which  is  given  the  division  manager, 
thus  effecting  a  united  tie-up  of  sales  effort  and  co- 
operative direction  along  lines  of  good  business. 

Fig.  4  gives  him  the  status  of  each  of  the  various  de- 
partments of  all  branches  combined,  both  for  the  preceding 
month,  and  to  date  for  the  year. 

The  general  manager  is  enabled  to  compare  at  a  glance 
the  status  of  the  various  branches  by  reference  to  the 
form  shown  in  Fig.  5.  This  form  is  compiled  from  the 
same  data  as  was  used  in  connection  with  Fig.  3,  but  is 
differently  arranged  in  order  to  present  a  different  phase 
of  the  business  status.  It  shows  the  relation  of  the  busi- 
ness of  each  branch  to  the  budget  for  the  preceding  month  ; 
along  with  the  same  information  for  each  branch  to  date 
for  the  year. 

The  forms  shown  in  Figs.  6,  7  and  8  are  almost  self- 
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Comparison  of  Gross  Profit,  Expense  and 
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Fig.  6 

explanatory.  These  are  prepared  at  quarterly  intervals 
and  are  presented  to  the  general  manager  as  additional 
simplified  data  showing  the  status  of  certain  phases  of  the 
business. 

The  form  in  Fig.  6  presents  a  comparison  of  gross 
profit,  expense,  and  net  profit  for  each  department  of  each 
individual  branch.  The  form  in  Fig.  7  is  a  comparison  of 
gross  profit,  expense,  and  net  profit  average  per  vehicle 
by  branches. 

Fig.  8  shows  a  form  on  which  the  business  of  the  various 
departments  of  the  individual  branches  is  compared  on  a 
percentage  basis.  The  data  on  this  form  enables  the  gen- 
eral manager  quickly  to  determine  in  a  general  way  by  the 
fairest  yardstick  which  branches  are  doing  exceptionally 
well  and  which  ones  are  not  coming  up  to  the  set 
standards. 

It  will  be  noted  that  the  forms  shown  in  Figs.  2,  3  and 
4  are  those  which  appertain  directly  to  the  operation  of  the 
budget  system.  That  is,  it  is  through  these  forms,  and 
the  other  forms  used,  which  are  similar  to  them,  that  the 
actual  operation  of  the  business  is  compared  with  the 
standards  set  by  the  budget. 

The  other  forms  chiefly  comprise  data  compiled  from  the 
information  contained  in  the  forms  of  Figs.  2,  3  and  4. 
but  so  arranged  as  to  present  clearly  and  briefly  to  the 
chief  executive  the  exact  status  of  any  particular  phase 
of  any  branch  or  the  entire  business  at  any  given  time. 
The  forms  shown  in  Figs.  5,  6  and  7  are  little  more  than 
examples  of  an  idea  which  is  capable  in  innumerable 
variations  and  adaptations.  That  is,  these  same  figures 
might  be  re-arranged  and  re-grouped  in  many  other  ways 
in  order  to  present  at  sight  certain  other  angles  of  the 
business.  As  a  matter  of  fact,  several  other  variations 
are  used  in  the  work  of  this  organization. 

If  the  budget  control  system  consists  in  nothing  more 
than  the  filling  out  of  these  forms,  it  would  be  compara- 
tively barren  of  results  and  scarcely  to  be  counted  as 
profitable.  The  usefulness  of  the  summarized  information 
which  can  be  placed  before  the  chief  executive  in  brief 
form  is  so  obvious  as  to  need  no  discussion.  In  no  way 
other  than  the  budget  can  the  final  net  profit  objective 
for  the  year  be  charted  out  and  be  made  available  by  the 
easy  stages  of  monthly  comparisons. 

The  forms  sent  by  the  general  manager  to  the  branch 
managers,  however,  call  for  definite  action.     When  these 
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forms  are  first  received  by  the  general  manager,  he  imme- 
diately dictates  a  short  note  to  the  branch  manager  upon 
any  phases  of  that  manager's  report  which  seem  to  require 
it.  Thus  the  attention  of  the  branch  manager  is  called 
to  any  deficiencies  in  his  organization,  and  he  is  required 
to  determine  the  "why  and  wherefore."  Having  done  this 
he  must  reply  to  the  comment  of  the  general  manager, 
explaining  the  reason  for  any  trouble  which  has  been 
brought  to  his  attention,  or  noting  the  unusual  circum- 
stances which  made  the  difficulty  inevitable. 

In  this  way  every  detail  which  goes  wrong  in  any  of 
the  branch  organizations  is  immediately  apparent,  and  is 
immediately  attended  to  and  corrected.  Such  efficient 
action  is  obviously  impossible  without  a  budget  system  of 
some  kind  similar  to  the  one  described  here.  It  is  possible 
to  know  that  a  department  is  running  behind  only  when 
a  normal  standard  has  been  determined  beforehand. 

Comparison  of  Sales  Price,  Gross  Profit, 
Expense  and  Net  Profit,  Average  per  Vehicle 
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It  is  necessary  each  year  to  make  out  Fig.  2  again,  thus 
beginning  every  new  year  as  though  the  system  were 
starting  for  the  first  time  insofar  as  the  determination  of 
the  budget  is  concerned.  This  makes  the  budget  for  each 
year  conform  with  current  conditions  and  changes  in  the 
industry  so  that  it  always  presents  a  fair  standard  by 
which  to  gage  performance. 

The  system  at  Packard-Chicago  is  considered  to  have 
been  highly  successful  in  every  way.  As  the  operation 
continues  further  refinements  and  improvements  are  made, 
but  the  system  as  outlined  here  involves  all  the  essential 
points  necessary  to  insure  an  efficient  and  constant  budget 
control  of  the  various  phases  of  the  business.  To  George 
J.  Saxon,  assistant  to  the  general  manager,  is  due  much 
of  the  credit  for  the  effective  working  out  and  operating 
of  this  budget  conti-ol  system. 


It  has  been  impossible,  of  course,  in  an  article  of  this 
length  to  explain  every  detail,  but  enough  has  been  pre- 
sented to  show  clearly  how  the  system  operates,  and  to 
indicate  the  workings  of  those  parts  not  fully  discussed 
here.  The  chief  accomplishments  of  such  a  system  of 
budget  control  are  included  in  this  list : 

1.  It  simplifies  for  the  chief  executive  the  complex  ac- 

counting reports  and  terms. 

2.  It  gives  the  general  manager   and   the  branch  man- 

agers   simple,   easily   readable,   concise    pictures   of 
the  business. 

3.  It  points  out  where  control  or  greater  effort  are  nec- 

essary and  permits  remediable  measures  at  the  time 
when  they  should  do  the  most  good. 

4.  It  makes  an  accounting  record  a  conversational  picture 

instead  of  a  set  of  cold  figures  difficult  to  interpret. 


Cast  Nichrome  Carbonizing  Containers 


IN  case  hardening  steel  by  the  cyanide  process,  a  great 
deal  of  difficulty  is  being  encountered  by  reason  of 
the  short  life  of  the  containers  which  hold  the  molten 
cyanide.  In  the  past  these  containers  have  been  gener- 
ally made  of  iron  or  steel,  and  these  materials  oxidize 
rapidly  and  holes  burn  through  their  walls,  or  cracks 
form  in  them.  The  loss  of  the  container  is  not  the  most 
serious  damage  done  in  such  a  case,  as  the  molten 
cyanide  will  leak  through  and  destroy  the  fire  brick  lin- 
ing of  the  furnace. 

Recently,  crucibles  or  containers  of  a  nickel  chromium 
alloy,  known  as  nichrome,  have  been  used  for  this  pur- 
pose. Nichrome  (which  is  made  by  the  Driver-Harris 
Co.)  has  the  valuable  property  that  it  resists  corrosion 
at  high  temperatures.  One  of  its  earlier  important  appli- 
cations was  as  resistance  wire  in  electric  circuits  where 
the  wire  sometimes  becomes  exceedingly  hot  yet  must 
not  oxidize. 

Cast  nichrome  can  be  machined  readily  with  high 
speed  tool  steel,  but  owing  to  the  toughness  of  the  alloy 
the  tools  must  be  ground  with  special  angles.  The  use 
of  the  alloy  is  practical  at  all  temperatures  up  to  2000 
deg.  F.  Not  only  does  it  not  oxidize  at  these  high  tem- 
peratures, but  it  is  also  practically  non-warping,  retain- 
ing its  shape  up  to  the  temperature  limit  mentioned.  The 
alloy  can  also  be  forged  when  heated  to  the  proper  tem- 
perature, but  it  must  be  handled  very  carefully.  It  is 
malleable  and  ductile,  but  during  the  rolling  and  draw- 
ing operations,  repeated  annealings  are  necessary-  It 
can  be  readily  welded  by  experienced  welders,  by  either 
the  oxy-acetylene  or  the  electric  arc  method.  The  opera- 
tion calls  for  considerable  skill,  however,  as  welds  of 
cast  nichrome  cannot  be  made  in  the  same  manner  as  a 
weld  of  cast  iron  or  steel.  Preheating  is  almost  invari- 
ably necessary,  and  a  thorough  cleaning  of  the  surfaces 
to  be  welded  is  important.  The  best  results  have  been 
obtained  by  chipping,  with  an  air  or  cold  chisel,  the  sur- 
faces of  the  parts  to  be  welded,  so  that  new  metal  is  ex- 
posed. A  flux  is  necessary  for  gas  welding  but  not  for 
arc  welding. 

Besides  its  great  resistance  to  oxidization  at  high  tem- 
perature, nichrome  is  resistant  to  the  action  of  most 
acids  and  alkalies,  hot  or  cold,  and  the  castings  are  said 
to  give  satisfactory  service  in  a  great  many  applications 
in  conjunction  with  the  use  of  acids.  The  melting  tem- 
perature of  cast  nichrome  is  2660  deg.  F.,  the  softening 
temperature  2300-2200  deg.  and  the  same  working  tem- 
perature 2000  deg.    The  specific  gravity  is  8.15.     Its  spe- 


cific heat  is  1.1  at  68  deg.  F.,  and  the  weight  0.29  lb.  per 
cu.  in.  It  shows  a  Brinell  hardness  of  160-170  and  a 
scleroscope  hardness  of  27-30.  The  coefficient  of  linear 
expansion  is  0.0000091  per  deg.  F.  between  32  and  212 
deg.  F. 

Following  are  the  physical  properties  at  70  deg.  F. : 
Elastic  limit,  40,000  lb.  per  sq.  in.;  ultimate  tensile 
strength,  54,000  lb.  per  sq.  in.;  elongation,  1  per  cent; 
reduction  of  area,  2%  per  cent. 

The  physical  properties  at  1500  deg.  F.  are  as  follows: 
Elastic  limit,  20,100  lb.  per  sq.  in.;  tensile  strength,  24,- 
500  lb.  per  sq.  in.;  elongation,  4  per  cent;  reduction  of 
area,  4.3  per  cent. 

Experimental  work  done  by  the  Driver-Harris  Co.  has 
led  to  the  conclusion  that  the  most  efficient  and  economi- 
cal cyanide  furnace  is  one  in  which  the  cyanide  pot  is 
sealed  into  the  furnace  by  means  of  a  seal  of  chrome 
ore  or  magnesite.  The  seal  is  placed  between  the  brick 
lining  and  the  flange  of  the  pot.  In  this  type  of  furnace 
the  waste  gases  of  combustion  are  led  into  a  separate 
flue,  and  there  is,  therefore,  no  connection  between  the 
combustion  chamber  and  the  hood  which  covers  the 
cyanide  pot.  This  method  of  construction  effectually 
prevents  the  cyanide  vapors  from  passing  into  the  com- 
bustion chamber,  thus  prolonging  the  life  of  the  nichrome 
cyanide  pot. 

Other  advantages  of  the  use  of  cast  nichrome  con- 
tainers are  a  saving  of  cyanide,  an  increase  in  the  life 
of  the  furnace  lining  and  a  more  uniform  temperature. 

Cast  nichrome  containers  are  also  used  for  lead  hard- 
ening. Round,  rectangular  and  bath  tub  shaped  lead 
pots  are  made  of  cast  nichrome  in  all  sizes  and  weights, 
the  largest  being  of  2000  lb.  capacity. 

For  some  years  past  cast  nichrome  has  also  been  used 
for  pyrometer  protection  tubes.  Iron  or  steel  tubes  were 
formerly  used  for  this  purpose,  but  cast  nichrome  tubes 
are  said  to  have  proven  much  more  durable.  These  tubes 
are  supplied  in  either  the  plain,  threaded  or  flanged 
forma,  with  either  light  or  heavy  walls. 

The  above  information  is  taken  from  a  book  on  Case 
Carbonizing  published  by  the  Driver-Harris  Co. 


THERE  has  been  compiled  by  the  Bureau  of  Stand- 
ards for  distribution,  a  table  of  equivalents  of 
cubic  feet  in  terms  of  cubic  meters  arranged  in  units 
from  1  to  1000  cubic  feet;  also  cubic  meters  in  terms  of 
cubic  feet,  the  arrangement  being  by  tenths  from  0.1  to 
29  cubic  meters. 
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What  Dealers  Think  About  Merchan- 
dizing New  Models 

There  can  be  two  reasons  for  a  new  model;  one  strictly  a  merchandizing 
reason,  the  other  to  keep  the  motor  car  up  with  the  times.  The  latter 
point  is  for  the  engineers,  and  is  not  considered  here.  The  dealers 
quoted  in  this  article  have  decided  opinions  on  the  other  point. 

By  Clyde  Jennings 


FOR  what  seems  to  be  a  very  long  time  we  had  a 
market  in  which  the  factory  capacity  was  the 
measure  of  car  production.  Now  we  are  entering  a 
period  during  which  the  car  production  will  be  measured 
by  the  selling  capacity  of  the  dealer. 

This  entire  reversal  of  the  situation  makes  for  much 
more  interesting  circumstances.  In  the  new  circum- 
stances there  is  not  much  of  romance  or  thrill  in  the 
factory  as  a  whole.  It  is  only  the  production  or  labor 
man,  who  gets  into  the  details  which  cannot  be  passed 
on  to  the  public,  who  senses  the  thrill.  There  is  too 
much  that  must  be  kept  secret.  In  the  recent  past  there 
was  too  much  of  "passing  the  buck"  in  the  way  of  paying 
fancy  freight  rates  and  increased  wages  that  were 
merely  passed  on  to  the  public,  through  the  kindly  in- 
fluence of  the  dealer.  Even  the  labor  problem  lost  its 
savor  when  the  men  were  merely  bribed  to  work. 

During  this  period  one  very  interesting  observer  re- 
marked : 

"We  buy  our  automobiles  from  the  man  who  in- 
sults us  the  least." 

Now  it  all  is  so  different  that  it  looks  like  a  new  world. 
The  automobile  selling  situation,  and  in  fact  the  entire 
industry,  is  like  a  landscape  the  morning  after  a  big 
snow  storm.  Here  arid  there  is  a  spot  where  some  dealer, 
who  was  happy  in  his  factory  connection,  an  optimist  by 
nature  and  with  something  of  the  bulldog  in  him,  just 
kept  on  selling.  These  dealers  are  the  spots  in  this 
landscape  where  the  snow  has  melted.  Here  and  there 
is  a  larger  spot  where  a  factory,  with  a  sales  campaign 
unspoiled  by  days  of  hurry,  has  maintained  production. 

But  in  the  main  the  landscape  is  unspoiled  except  by 
the  memories  which  are  covered.  There  is  a  fine  oppor- 
tunity for  a  new  line  of  work.  If  this  opportunity  was 
mine  I  would  do  this  thing  as  a  starter: 

Get  very  close  to  my  dealers  and  hear  what  they 
think  about  my  methods  and  what  advice  they  have 
for  the  improvements  of  these  methods. 

Listen  to  the  advice  of  any  man  who  can  sell  cars 
to  the  user.  More  than  that,  seek  his  advice,  even 
ask  for  it  and  promise  him  immunity  as  a  reward  for 
his  testimony. 

And  the  more  sullen  the  dealer  or  salesman  ap- 
peared to  be,  the  more  his  advice  would  be  sought. 
I  would  try  to  learn  of  every  sore  spot  in  his 
memory. 

Do  the  dealers  have  opinions? 

Most  certainly  they  do,  and  very  frequently  they  are 
quite  intelligent  opinions.     This  may  surprise  some  fac- 


tory sales  managers  and  advertising  managers  (more  of 
the  latter),  but  it  is  true  and  I  know  a  good  many  suc- 
cessful sales  managers  who  have  the  highest  respect  for 
dealer  opinions.  There  have  been  some  changes  in 
selling  and  advertising  staffs  during  the  last  few  weeks 
that  have  been  very  interesting.  Several  men  whose 
names  and  methods  were  recorded  unfavorably  in 
memory  have  sought  new  jobs. 

It  seems  to  be  difficult  for  some  men  to  learn  that  arro- 
gance is  not  knowledge  and  that  the  show  of  arrogance 
does  not  often  impress  the  other  fellow. 

But  enough  of  this.  The  object  of  this  article  is  to 
present  to  the  manufacturers  and  their  sales  depart- 
ments some  opinions  on  a  much  discussed  topic: 

That  of  the  changing  of  models. 

Thirteen  dealers  have  testified  through  a  channel  that 
was  entirely  friendly  to  them  as  to  their  best  opinion 
on  the  merchandising  side  of  the  new  model  program. 
These  opinions  do  not  agree.  That  was  to  be  expected. 
They  do,  however,  indicate  that  a  number  of  factories 
have  treated  their  dealers  fairly  on  this  point.  In  fact, 
the  factory  record  here  is  not  nearly  as  bad  as  in  other 
points  on  which  these  dealers  testified.  But  the  ideal  is 
not  arrived. 

One  interesting  point  is  the  outspoken  opinion  of 
several  of  these  successful  automobile  sellers  that 
the  announcing  of  a  new  model  is  not  a  good  mer- 
chandising point  at  all  and  that  changes  should  be 
made  entirely  without  the  brass  band  accompani- 
ment. 

Here    is    the    question    these    dealers    were    asked    to 

discuss: 

When  do  you  believe  that  models  should  be 
changed?  Supposing  you  have  on  hand  quite  a 
number  of  cars  and  the  model  is  suddenly  changed, 
do  you  believe  that  the  dealer  should  be  given  pro- 
tection for  those  which  he  has  been  unable  to  move 
prior  to  entrance  of  new  models? 

The  first  reply  reads  like  the  feudal  system  of  govern- 
ment was  in  control  of  the  automotive  industry.  Read  it: 

1 — It  is  always  bad  policy  to  change  models  in  mid- 
summer. This  makes  the  dealers  stop  buying  and  has  a 
tendency  to  make  the  public  stop  buying,  not  knowing 
what  is  going  to  happen.  This  is  especially  bad  when  it 
comes  immediately  after  having  liberal  shipments. 

It  is  a  well  known  fact  that  many  manufacturers 
load  up  the  dealers  and  distributers  when  about  to 
change  models  and  even  though  changes  are  not 
made,  if  the  dealer  does  not  take  a  certain  number 
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of  cars,  which  would  be  impossible  for  him  to  sell, 
the  factory  will  take  the  agency  away  from  him 
leaving  him  with  a  lot  of  cars  on  hand. 

This  is  also  bad  for  the  new  dealer  as  well  as  the 
old  inasmuch  as  the  old  dealer  is  often  forced  to  sell 
at  a  low  price  in  order  to  dispose  of  stock  on  hand. 
I  believe  that  models  should  be  changed  in  any  event 
about  Jan.  1.    Dealers  should  have  an  ample  protection 
and   ample   notice   of   the   change   of   models.     Dealers 
should  have  at  this  particular  time  protection  against 
decline  in  price  where  there  is  so  much  talk  of  depreci- 
ation of  value. 

The  next  two  opinions  are  milder  but  point  to  the 
wrong : 

2 — Most  of  the  standard  car  factories  are  not  making 
any  model  changes  and  have  not  in  the  past  two  years. 
They  have  come  to  the  conclusion  that  the  series  system 
is  preferable.  Make  slight  changes  as  they  go  along.  I 
do  not  think  that  any  reputable  factory  will  change  its 
model  and  leave  the  dealer  hold  the  sack.  They  can 
never  build  up  a  real  dealer  organization  with  that 
policy. 

Witness  the  Blank  factory  to-day.    Their  past  sins 
are  enough  to  keep  the  live 

one  off  of  them.    The   fac-     ' 

tory  that  treats  their  deal- 
ers thus  is  composed  of  poor 
business  men,  and  the  deal- 
er left  in  the  lurch  with  old 
models  on  hand  will  gain  if 
he  ceases  to  do  business 
with  such  concerns. 


Next  Comes  Contracts 


5 — Dealers  should  be  notified  in  ample  time  to  unload. 
If  over-stocked  and  they  cannot  unload,  they  should  be 
given  Drotection  for  cars  they  have  been  unable  to  move 
prior  to  entrance  of  new  models.  By  notifying  dealers 
sufficiently  in  advance  of  new  models  and  not  crowding 
or  unloading  on  dealers,  factories  would  receive  the  co- 
operation in  disposing  of  all  old  models  before  new 
models  come  out. 

6 — I  do  not  believe  that  any  reputable  factory  would 
make  any  changes  of  model  in  mid-summer  or  at  any 
time  immediately  following  heavy  shipments  of  previous 
models.  Blank  always  makes  its  changes  when  the  de- 
mand is  at  the  very  lowest  point  and  so  far  it  has  pro- 
tected the  dealers  to  some  extent  on  cars  he  had  in  stock. 
Another  thing,  it  has  always  protected  the  dealer  when 
there  has  been  any  reduction  in  price.  Whether  this  will 
be  done  in  the  future,  I  cannot  tell. 

The  factories  would  show  very  poor  judgment  in 
producing  an  entirely  new  model  when  the  dealers 
were  stocked  heavily  with  the  old  ones. 

The  following  replies  are  even  more  constructive  than 
the  last.     These  dealers  have  real  opinions  on  this  sub- 
ject of  such  great  mutual  in- 

terest    to    the     manufacturer 

and      dealer.       Read      closely 
what  follows. 


I 


N  this  series  of  articles  it  has  been  the 
endeavor  to  point  out  that  the  dealer  in 
motor  cars  really  has  the  basis  for  a  lack  of 
confidence  with  the  manufacturer. 

The  strongest  argument  in  the  dealers' 
discontentment  has  not  yet  been  presented  in 
these  pages.  It  is  the  contract  which — since 
this  series  was  started — has  been  the  subject 
of  some  discussion  and  which  will  be  dis- 
cussed more  broadly  within  the  next  few 
weeks  than  ever  before. 


3 — Model  changes  should  be 
made  Jan.  1,  and  first  an- 
nouncement at  New  York 
shows.  Factories  that  wish 
to  be  square  should  protect 
their  agents  against  change  of 
models,  unless  plenty  of  ad- 
vance notice  is  given  that 
models  will  be  changed.  Too 
few    factories    give    any    con-     any  statements  as  to  changing 


7 — Practically  every  fac- 
tory has  changed  the  very 
foolish  method  which  pre- 
vailed heretofore  of  bring- 
ing out  new  models  at  regu- 
lar intervals. 

Practically  all  of  them  will 
pursue  the  plan  of  effecting 
improvements  as  they  are  per- 
fected. In  other  words,  as 
soon  as  a  gear  shift  locking 
device  is  perfected  by  any  fac- 
tory, they  will  immediately  be 
put    into    production    without 


sideration    to    distributer 

ganizations  but  prefer  to  keep  all  distributers  in  the  dark. 

Now  we  will  open  the  windows  and  let  in  some  fresh 
air,  for  the  next  installment  of  dealer  opinions  indicates 
better  thoughts  about  the  factory.  But  they  still  are 
interesting: 

4 — The  Blank  people  have  always  told  us  sixty  days, 
at  least,  in  advance  when  a  model  or  a  price  was  to  be 
changed  in  normal  times,  giving  us  time  to  clear  our 
boards  and  have  our  sub-dealers  in  the  same  shape. 

During  the  present  high  cost  of  work,  they  have  on 
all  occasions,  with  the  exception  of  one  time,  protected 
us  as  far  as  they  could  on  all  orders  we  had  taken  at  the 
old  price.  This  one  occasion  was  entirely  excusable  and 
we  distributers  had  to  take  our  share  of  the  hiss. 

I  believe  the  manufacturer  should  notify  the  dis- 
tributer and  he  in  turn  the  dealers  in  advance  of  any 
change  in  model  or  price,  and  if  the  distributer  or  dealer 
has  not  been  on  his  toes  to  move  his  product,  he  cannot 
consider  that  the  manufacturer  has  not  done  all  he 
could. 

If  the  manufacturer  does  not  notify  the  distributer,  I 
should  think  that  the  distributer  has  a  perfect  right  to 
use  any  means  he  could  to  get  back  at  the  manufacturer 
and  to  fight  him  to  a  standstill  if  necessary. 


models.  Factories  cannot  ex- 
pect distributers  to  operate  on  a  large  scale  and  carry  a 
large  stock,  co-operate  with  them  when  production  is 
large,  unless  they  protect  them  in  the  event  of  a  decline 
in  price. 

The  fundamental  principle  of  the  business  which 
has  made  it  best  for  the  manufacturer  to  set  the 
resale  price  to  my  mind  also  makes  it  obligatory 
upon  him  to  protect  the  distributer  in  (he  event  of  a 
decline. 

8 — I  believe  that  the  idea  of  changing  models  is  soon 
to  be  a  thing  of  the  past.  I  believe  the  various  manu- 
facturers will  arrive  at  a  standard  chassis  and  that  such 
improvements  or  changes  as  they  see  fit  to  make  will  be 
made  from  time  to  time  without  advance  notice  or  other 
schedule.  In  other  words,  as  certain  developments  prove 
themselves,  they  will  be  incorporated  into  the  standard 
product  of  the  various  manufacturers  at  any  time  of  the 
year  that  the  occasion  may  justify.  This  is  my  idea  of 
the  proper  method  of  handling  stock. 

I  know  of  several  cases  where  dealers  and  distributers 
have  bought  very  heavily  to  protect  themselves  against 
a  price  raise.  It  is  poor  merchandising  to  buy  beyond 
one's    reasonable   requirements    regardless   of   what    the 
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price  situation  is.  A  distributer  or  dealer  is  not  justi- 
fied in  carrying  more  than  a  thirty  or  sixty  days'  stock 
at  a  time. 

It  is  better  to  let  a  customer  wait  a  short  time  for 
a  car  than  to  be  over-stocked  at  all  times.  A  little 
more  old-fashioned  conservatism  in  the  automobile 
business  would  be  a  good  thing. 

When  the  factories  intend  changing  models,  they 
should  advise  the  dealers  and  distributers  a  sufficient 
time  ahead  to  permit  them  to  get  in  shape  for  such 
change.  As  I  remember,  this  has  been  the  policy  of  the 
majority  of  the  more  reputable  manufacturers.  This 
condition  will,  undoubtedly,  take  care  of  itself  as  other 
injustices  must. 

Where  a  dealer  is  handling  a  product  from  a  factory 
that  has  the  reputation  of  being  tricky,  he  should  refuse 
to  load  up  to  such  an  extent  that  he  is  liable  to  be  caught 
with  an  over-supply  of  obsolete  models. 

There  is  a  real  constructive  thought  in  opinion  No.  8, 
which  follows: 

9 — I  believe  new  models  should  be  announced  about 
August  or  September.  The  distributer  should  know  in 
ample  time  so  that  he  can  clean  up  his  old  stock.  If  a 
distributer  has  a  large  stock  on  hand,  the  factory  should 
co-operate  to  move  these  models  before  the  new  model  is 
announced. 

This  could  be  done  by  having  each  distributer  send  a 
detailed  inventory  to  the  factory  about  six  weeks  prior 
to  the  time  the  new  model  will  be  announced.  The  fac- 
tory could  check  up  and  see  which  distributers  are  over- 
stocked and  distribute  these  models  to  other  distributers 
who  may  be  sold  out  and  short  of  cars. 

The  factory  should  reimburse  these  distributers  to  the 
extent  of  carrying  charges  for  the  cars  which  they  move  for 
him  to  other  points.  By  carrying  charges,  I  mean  interest, 
storage,  handling,  loading  and  insurance  charges.  That 
is,  the  distributer  in  New  York  who  might  receive  auto- 
mobiles from  St.  Louis  whose  regular  charge  from  fac- 
tory to  New  York  is  $80  per  car,  and  if  the  charge  from 
St.  Louis  to  New  York  is  $100,  the  factory  should  reim- 
burse the  distributer  for  his  freight  charges  and  refund 
the  New  York  dealer  $20. 

10 — Models  should  never  be  changed  radically.  To 
deliberately  design  a  new  car,  engine,  body  and  so  forth 
is  wrong  in  principle  as  it  depreciates  the  owner's  in- 
vestment and  harms  the  selling  organization.  No  one 
objects  to  improvements  and  the  factory  should  refine 
its  product  wherever  it  would  mean  service. 

Radical  changes  are  not  necessary  in  the  automobile 
from  the  standpoint  of  better  operation. 


As  many  or  more  people  will  buy  another  make 
through  being  offended  at  having  their  cars  put  out 
of  date  over  night,  than  will  buy  the  newer  model  to 
be  abreast  of  the  time. 

If  models  are  to  be  changed,  there  should  be  some  pro- 
tection. The  last  of  the  old  models  should  be  placed  in 
the  dealers'  hands  on  about  Nov.  1  and  the  first  of  the 
new  models  shipped  after  Jan.  1. 

The  three  opinions  that  follow  set  forth  a  different 
view,  but  they  are  none  the  less  interesting. 

11 — In  this  part  of  the  country,  we  have  a  rainy  season 
when  the  North  is  having  winter.  As  a  suggestion  for 
time  for  changing  models,  I  believe  Jan.  1  of  each  year 
would  be  fair  to  all.  When  models  are  changed,  the 
dealer  certainly  should  be  protected  on  the  old  style 
model,  because  if  his  customer  does  get  an  old  style  car, 
figuratively  speaking,  he  never  forgives  the  dealer  who 
"put  it  over  him." 

12 — The  change  of  models  in  this  territory  and  in  the 
summer  has  not  affected  us  very  much  as  there  has  not 
been  any  dealer  in  this  territory  who  within  the  last  few 
years  had  enough  cars  in  stock  to  affect  him  materially, 
but  I  believe  that  where  a  dealer  has  a  lot  of  obsolete 
models  in  stock  the  factory  should  furnish  him  the  parts 
to  bring  this  model  up  to  practically  the  same  standard 
as  the  new  model.  The  manufacturer  knew  he  was  mak- 
ing a  change  when  he  loaded  up  the  dealer. 

13 — With  the  revamping  of  conditions  we  are  now  go- 
ing through,  I  am  expecting  that  only  the  sound,  well 
managed  distributer  organization  and  dealers  will  re- 
main and  those  kind  of  people  are  entitled,  and  I  am 
sure,  will  get  the  proper  kind  of  consideration  from  the 
factories  in  relation  to  the  condition  of  the  merchandise 
they  have  on  hand  in  contemplation  of  a  change  of 
models  or  prices  by  the  factory. 

The  factories  we  are  doing  business  with,  I  feel  con- 
fident, realize  the  necessity  of  being  in  proper  accord 
with  their  dealers  and  distributer  organization  and  al- 
ways will  have  the  welfare  of  their  field  organizations 
in  mind  when  making  such  important  moves  as  changes 
in  models  and  prices. 

The  manufacturer  who  does  not  value  the  members  of 
his  firing  line  sufficiently  well  to  take  them  into  consid- 
eration to  the  above  extent  will  not  be  able  to  do  busi- 
ness with  responsible  field  organizations.  Wise  manu- 
facturers realize  the  necessity  of  protecting  to  a  reason- 
able extent  their  distributer  and  dealer  organizations. 

It  is  our  belief  that  these  opinions  are  worthy  of  the 
consideration  of  the  factory  executive. 


Study  of  Starting  and  Lighting  Battery  Characteristics 


IN  connection  with  the  preparation  of  specifications 
for  starting  and  lighting  batteries  requested  by  the 
Motor  Transport  Corps  of  the  Army,  the  Bureau  of 
Standards  has  made  a  brief  study  of  the  performance  of 
these  batteries  in  the  operation  of  a  few  of  the  various 
types  of  automobiles;  the  experiments  having  been  made 
on  cars  in  ordinary  running  order.  Performance  curves 
showing  the  instantaneous  demands  upon  the  batteries 
when  cranking  the  engines  have  been  obtained  by  means 
of  oscillograph  records,  these  records  showing  charac- 
teristic differences  typical  of  the  design  and  condition 
of  the  various  engines  and  starter  systems.  The  initial 
vaiio-;  of  current  and  voltage,  which  cannot  be  obtained 
by  tin-  us.,  of  ordinary  indicating  instruments,  are  shown 


at  the  time  of  closing  the  starter  switch.  After  the 
starter  has  begun  to  turn,  the  current  decreases  rap- 
idly, pulsating  with  the  compression  of  the  successive 
cylinders.  The  results  which  have  been  secured 
are  to  be  regarded  as  suggestive  rather  than  quantita- 
tive measurements  of  performance.  They  indicate  the 
possibility  of  using  this  method  for  the  study  of  prob- 
lems relating  to  lubrication,  ignition,  compression,  and 
distributer  action.  In  addition,  an  exact  method  is  se- 
cured for  measuring  the  speed  from  one  revolution  to 
another.  The  characteristics  of  the  charging  current 
when  the  engine  was  running  were  also  studied. 
Measurements  have  been  made  at  different  speeds,  dif- 
ferent throttle  openings,  and  different  temperatures. 
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Important  Factors  in  Development  of 

Foreign  Trade 

A  visitor  remarked  the  other  day  that  we  seemed  to  keep  very  close  to 
fundamentals.  Of  course  we  do.  Any  study  of  the  foreign  field  will 
reveal  that  American  manufacturers  neglect  fundamentals.  They  can 
succeed  only  on  proper  fundamentals. 

By  George  E.  Quisenberry* 


IT  can  be  said  that  the  coming  months  will  test  out  the 
abilities  of  the  American  automotive  manufacturers 
as  foreign  traders.  The  markets  of  the  world  have 
been  ours  for  several  years;  whether  we  shall  keep  them 
remains  to  be  seen. 

But  in  the  commercial  fight  that  is  certain  to  come  we 
have  several  distinct  advantages. 

FIRST — The  ability  to  manufacture  more  effi- 
ciently and  on  better  production  methods  than  any 
other  country;  SECOND — Our  knowledge  of  adver- 
tising; THIRD — Our  ability  to  provide  adequate 
service. 

In  each  of  these  considerations  the  automotive  manu- 
facturers are  world  leaders.  The  problem  now  is  to  trans- 
fer them  from  the  domestic  to  the  foreign  field  and  to  use 
them  in  holding  and  extending  our  overseas  trading. 

The  upward  trend  of  exchange  during  the  past  few 
weeks  has  greatly  heartened  our  exporters.  With  sterling 
leading  the  way,  the  currencies  of  almost  every  country 
bave  gained  in  value  materially  in  the  present  movement 
and,  with  few  exceptions,  the  buying  power  of  foreign 
money  is  greater  to-day  than  it  was  a  few  months  ago. 

This  is  one  great  advantage  in  favor  of  a  reopening  of 
foreign  trading.  But  exchange,  unfortunately,  is  some- 
thing that  the  manufacturers  themselves  cannot  control 
and  cannot,  by  their  own  efforts,  so  effect  that  it  will  re- 
dound to  their  advantage.  What  they  can  control  and  what 
should  be  before  them  now,  more  strongly  than  at  any 
time  since  the  automotive  industries  first  reached  out 
after  overseas  business,  is  their  sales  and  service  policies. 
Here  are  the  factors  under  which  the  individual  exporter 
and  manufacturer  must  stand  or  fall. 

This  article  proposes  to  take  up  some  of  these  things. 
Among  them  are: 

1 — Subjects  as  sales  and  service  literature,  2 — 
Campaigns  for  highway  improvement,  3 — Partici- 
pation in  motor  shows  and  agricultural  demonstra- 
tions, and  4 — Above  all,  sales  methods  which  meet 
the  foreign  buyer  on  his  own  ground. 

Of  seventy  automotive  concerns  manufacturing  and 
selling  all  lines  of  equipment,  a  recent  survey  showed  that 
fifteen  only  could  provide  foreign  language  literature  for 
their  products.  Yet,  each  of  the  seventy  was  interested  in 
foreign  trading  and  is  trying  to  obtain  export  outlets. 

Service 

What  would  be  revealed  in  a  similar  survey  devoted  only 
to  service  and  maintenance  literature  can  only  be  imagined. 

•Man  1:1  Automovll 


One  company,  for  example,  which  has  placed  its  cars 
throughout  the  world,  was  unable  recently  to  find  a  wiring 
diagram  showing  its  models  equipped  with  magneto  igni- 
tion and  it  had  not  thought  of  the  necessity  of  furnishing 
any  diagrams  at  all,  except  in  English,  to  its  foreign  dis- 
tributers. 

.  Service,  in  the  export  field,  is  even  more  important  than 
at  home.  But  this  subject  has  been  discussed  numerous 
times  and  further  reference  need  not  be  made  to  it,  except 
the  statement  that  future  developments  should  stress  this 
more  strongly  than  perhaps  anything  else.  The  well- 
serviced  car  will  be  the  one  with  the  greatest  sales  in 
foreign  countries  and  the  exporter  who  devotes  the  proper 
attention  to  maintenance  and  upkeep  will  find  himself 
amply  repaid  in  increasing  business  and  expanded  profits. 
For  the  coming  year,  the  automotive  exporter  must  keep 
himself  in  the  markets.  During  a  period  of  depression, 
this  may  be  more  or  less  of  a  thankless  job,  but  one  he 
must  go  through.  Otherwise,  when  he  attempts  to  regain 
his  former  standing,  undoubtedly  he  will  find  the  market 
closed.  Those  companies  which  have  been  longest  in  the 
foreign  field  are  not  abating  their  efforts  in  the  slightest. 
One  export  company,  notable  among  the  American  sellers 
of  passenger  cars  abroad,  has  even  increased  its  sales 
and  advertising  departments  during  the  last  month.  Its 
traffic  and  accounting  departments  may  employ  fewer  men 
than  they  did  six  months  ago,  but  the  sales  and  advertising 
divisions  are  stronger  to-day  than  they  ever  were.  That 
company  means  to  keep  the  markets  it  has  gained ;  it  has 
confidence  in  the  future  of  the  automobile  throughout  the 
world. 

Shows 

In  the  next  six  months  numerous  shows  and  demonstra- 
tions have  been  arranged.  Although  few  manufacturers 
would  allow  any  of  their  dealers  to  keep  out  of  any  domestic 
show,  regardless  of  the  size  of  the  place  in  which  it  i3 
held,  they  have  generally  paid  little  attention  to  foreign 
exhibitions.  A  show  is  scheduled  to  be  held  in  Mexico 
City  in  March.  The  Witwatersrand  exhibition  in  South 
Africa  was  so  successful  last  year  that  it  will  be  repeated 
again  in  the  same  month  and,  following  in  April,  May  and 
June,  at  least  eight  or  ten  agricultural  exhibitions  will  be 
held  in  different  places  throughout  the  Union.  Some  of 
these  will  be  small,  but  each  is  a  potential  sales  place  for 
cars,  trucks,  tractors  and  other  equipment. 

A  calendar  of  coming  expositions  shows  many  others, 
such  as  the  Lima  centennial  exposition  and  the  Indian 
tractor  trials.  Some  are  out  and  out  motor  car  shows  and 
others  are  the  annual  exhibitions  of  district  or  national 
agricultural  societies.     There  are  many  of  these  societies 
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in  Latin-America,  Spain,  South  Africa,  Europe  and  else- 
where and  most  of  them  hold  an  annual  exposition  or  fair. 
Even  Bulgaria  is  planning  a  forthcoming  exhibition,  and 
extensive  tractor  trials,  under  governmental  supervision, 
are  to  be  held  in  India. 

Naturally,  the  American  manufacturer  should  be  a  leader 
in  the  promotion  of  the  show  idea.  Outside  of  Europe  and 
a  few  of  the  larger  centers,  the  exposition  plan  has  not 
penetrated  far  in  the  overseas  territories.  But  it  has  been 
a  business  builder  in  the  United  States  and  it  likewise  will 
be  a  business  builder  in  other  countries. 

Highways 

The  promotion  of  road  building  is  an  opportunity  that  but 
few  makers  have  even  considered.  In  the  more  undeveloped 
territories  of  South  America,  Australia  and  South  Africa, 
and  the  Far  East,  there  is  already  a  great  deal  of  road 
interest  and  it  only  needs  a  push  to  start  the  improvement 
of  a  large  mileage  of  highways,  with  a  resultant  gain  to 
the  automotive  industries  that  will  dwarf  all  the  diffi- 
culties and  costs  of  the  campaign. 

In  fostering  foreign  road  campaigns,  particularly  in 
South  America,  the  first  thought  needed  to  be  put  across 
is  that  the  macadam,  concrete  or  asphaltum  road  is  not  the 
only  construction  for  solving  communication  problems. 
Many  communities  are  holding  back  any  highway  improve- 
ment until  they  can  have  the  best.  But  the  automotive 
industry  certainly  knows  what  has  been  done  in  our  own 
Middle  West  with  the  graded  dirt  road  that  may  be  im- 
proved at  surprising  small  cost. 

The  graded  dirt  road  will  answer  many  of  the  needs  of 
Latin  America.  It  can  be  quickly  and  easily  built  at  small 
cost  and  with  widespread  benefits.  But  it  must  have  a 
champion  and  that  champion  should  be  the  automotive 
exporter.  Where  roads  do  not  exist  at  all,  as  in  many 
parts  of  Argentina,  Brazil,  Chile  and  elsewhere,  some  sort 
of  a  highway  should  be  cut  through  between  the  different 
cities.  If  these  are  graded  and  properly  drained  there 
are  roads  suitable  for  traffic  nearly  the  entire  year. 

The  problem  in  the  Argentine  is  merely  one  of  rain  and 
drainage.  Three-fourths  of  the  country  is  without  stone 
and  is  level  and  flat.  Many  of  the  provinces  have  no  frost, 
and  thus  one  of  the  major  enemies  of  good  roads  is  re- 
moved. The  ease  with  which  roads  can  be  improved  in 
such  districts  certainly  should  cause  exporters  to  bend 
every  effort  to  further  highway  projects. 

American  Cars 

The  American  car  lines  are  stronger  to-day  than  they 
have  ever  been  before  for  going  after  foreign  business. 
The  New  York  show  dispelled  any  doubts  that  may  have 
been  entertained  on  this  subject.  The  almost  universal 
betterment  of  finish  and  workmanship  and  the  more  care- 
ful manner  in  which  the  cars  were  built  should  prove  an 
important  step  forward  in  the  export  trading  of  American 
manufacturers.  The  cry  against  the  American-made 
products  has  been  that  they  were  poorly  finished,  that 
colors  were  badly  put  on,  that  upholstery  was  inferior,  etc. 
Perhaps  there  was  some  merit  in  these  contentions  when 
they  were  first  made,  but  they  should  no  longer  hold.  Now 
that  the  market  has  been  turned  into  one  in  which  pro- 
duction is  not  the  only  problem,  the  cars  themselves  should 
certainly  disprove  any  such  statements.  The  show  re- 
vealed that  more  careful  assembly  and  inspection  had  be- 
come the  rule  and  it  also  showed  that  the  manufacturers 
were  ready  to  go  further  in  meeting  the  demands  of  the 
individual  customer. 

Certain  of  the  foreign  markets  have  their  individual 
requirements  in  such  details  as  color  and  finish,  ignition, 
steering,  etc.  Manufacturers  are  offering  more  color 
options  to-day  than  they  did  a  year  ago;  in  fact,  many 


companies  announced  themselves  ready  to  furnish  any 
color  wanted.  The  number  of  makers  refusing  to  fit 
magneto  ignition  and  right  steering  is  smaller  than  it  was 
a  year  ago.  Wire  wheels  were  shown  on  a  larger  number 
of  models — and  wire  wheels  are  desired  equipment  in  many 
places. 

All  of  these  options,  which  have  nothing  to  do  with  any- 
thing except  the  individual  wishes  of  buyers  and  are  not 
determined  by  the  excellence  of  one  kind  of  equipment 
over  another,  indicate  that  our  companies  are  better  pre- 
pared for  the  foreign  trade  fight  that  is  to  come.  And  it 
will  be  a  fight,  particularly  on  the  higher  priced  cars. 
These  markets  can  be  held  only  by  salesmanship  of  the 
highest  type.  Service,  undoubtedly,  will  be  the  backbone 
of  this  salesmanship  and  next  in  line  with  it  will  be  the 
attempt  to  give  the  buyer  what  he  wants.  He  is,  after  all, 
the  deciding  factor  in  any  business  transaction  and  his 
wishes  rather  than  those  of  the  sales  manager,  the  vice- 
president  or  even  the  president  should  be  respected.  That 
is  sound  salesmanship,  in  the  foreign  as  well  as  the  do- 
mestic markets. 

To  illustrate:  One  of  the  larger  companies  brought  out 
its  1921  line  early  last  fall.  As  its  foreign  business  is 
large,  its  distributer  in  one  of  the  Central  American  coun- 
tries was  immediately  sent  a  shipment  of  the  new  models. 
The  first  cars  sold  readily,  as  the  line  was  one  of  the 
larger  sellers  in  that  particular  territory.  Then  sales 
stopped.  The  investigation  which  followed  revealed  that 
the  tops  did  not  stand  up  under  the  hot  sun  of  this  Cen- 
tral American  country.  The  composition  material  became 
sticky  under  the  heat  and  the  Central  American  buyers  did 
not  like  them,  although  they  are  entirely  satisfactory  in 
the  home  climate.  The  job  itself  was  one  of  large  pro- 
duction and  to  furnish  different  tops  for  the  hotter  climates 
puts  the  company  to  quite  an  expense.  But  the  adjustment 
was  made  and  the  buyers  of  this  particular  car  in  the  warm 
countries  will  not  have  to  worry  again  over  the  durability 
of  their  tops. 

This  was  good  business.  If  the  change  had  not  been 
made  quickly,  the  line  would  have  lost  an  attractive  market. 
But,  judging  from  past  events,  how  many  manufacturers 
would  have  seen  the  wisdom  of  such  an  adjustment? 

Mechanically,  then,  the  American  car  lines — and  like- 
wise trucks,  tractors  and  accessories — are  suitable  for  all 
markets,  or  can  be  made  so,  if  the  manufacturer  has  the 
proper  conception  of  building  up  his  overseas  trading. 
What  are  the  other  drawbacks  to  immediate  business? 


Cars  in  India 

A  BRITISHER  just  returned  from  India  has  been 
drawing  attention  to  and  indorsing  the  remarks  of 
the  newspaper  Englishman,  of  Calcutta,  on  the  big  hold 
of  American  cars  in  British  India.  The  figures  quoted 
are  from  the  Department  of  Statistics  of 'India.  They 
show  that  1041  motor  cars  were  imported  into  British 
India  during  September  last,  and  of  these  723  cars  were 
consigned  from  the  United  States  and  247  from  the 
United  Kingdom.  During  the  six  months  April  to  Sept., 
1920,  the  number  of  motor  cars  imported  into  British 
India  was  7498,  against  2553  cars  in  the  corresponding 
period  of  the  previous  year.  Of  the  7498  cars  above  re- 
ferred to,  5654  were  from  the  United  States,  1002  were 
manufactured  in  the  United  Kingdom,  Canada  recorded 
532,  France  49,  Italy  43. 

The  increase  in  the  imports  for  the  six  months  of  1920 
over  the  same  period  in  1919  is  striking,  and  would  in- 
dicate the  rapidity  with  which  the  car  is  replacing  the 
horse  for  vehicular  traffic.  A  striking  feature  also  is  the 
poor  show  the  imports  from  the  United  Kingdom  make, 
and  the  relatively  good  position  held  by  Canada. 
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Transmission  Efficiencies 

Editor  Automotive  Industries: 

The  writer  was  very  much  interested  in  reading  the 
above  editorial,  which  appeared  in  the  Jan.  6th  issue  of 
your  paper. 

The  writer  has  been  conducting  extensive  tests  in  the 
laboratories  of  the  Joseph  Dixon  Crucible  Co.  with  truck 
transmissions  to  determine  the  efficiencies  of  various 
lubricants,  and  the  results  obtained  have  been  such  as 
to  confirm  the  results  described  in  the  paper  recently 
presented  to  the  American  Society  of  Mechanical  En- 
gineers. 

The  tests  conducted  by  the  writer  were  such  as  to  pre- 
clude, as  much  as  possible,  any  errors  in  observation, 
since  each  test  was  repeated  several  times,  and  both  the 
electrical  and  mechanical  readings  were  employed  as  a 
counter-check. 

Two  different  types  of  transmission  were  used  in  the 
tests  conducted  by  the  writer — one,  a  heavy  truck  type, 
which  was  apparently  identical  with  the  one  described  in 
the  A.  S.  M.  E.  tests.  This  transmission  is  of  a  conven- 
tional design,  with  the  constantly  meshed  gears  located 
at  the  forward  end  of  the  transmission  and  the  secondary 
shaft  is  arranged  in  the  same  horizontal  plane  as  the 
primary  shaft.  The  other  transmission  tested  by  the 
writer  was  a  lighter  truck  type,  with  the  constantly 
meshed  gears  also  at  the  forward  end,  but  with  the  sec- 
ondary shaft  below  the  primary  shaft. 

It  was  demonstrated  in  both  cases  that  the  direct  drive 
is  slightly  less  efficient  than  any  of  the  lower  gears, 
whether  the  secondary  shaft  is  located  in  the  same  hori- 
zontal or  the  same  vertical  plane  with  the  primary  shaft. 
The  difference,  as  may  be  expected,  was  slightly  more 
pronounced  in  the  two  shafts  in  the  same  horizontal 
plane,  but  it  was  very  clearly  demonstrated  that  the 
greatest  proportion  of  the  power  losses  is  due  to  the 
churning  of  the  lubricant. 

It  is,  of  course,  evident,  that  the  churning  effect  of 
the  secondary  shaft  is  identical  whether  running  in 
direct  drive  or  in  low  gear,  but  the  fact  that  the  remain- 
ing gears  of  the  primary  shaft,  except  the  constantly 
meshed  gear,  are  running  at  lower  speeds  when  in  low 
gear,  will  readily  account  for  a  difference  in  the  churn- 
ing effect.  This  is  due  to  the  fact  that  all  the  gears  of 
the  primary  shaft  are  running  submerged  in  the  lubri- 
cant to  about  one-third  of  their  circumference,  since  the 
normal  filling  of  the  transmission  case  has  to  be  approxi- 
mately to  a  level  flush  with  the  underside  of  the  primary 
shaft.  If  the  level  of  one  lubricant  is  below  this  line, 
it  would  be  difficult  to  properly  lubricate  the  anti-friction 
bearings  employed. 

In  order  to  check  the  perhaps  unexpected  results  of 
the  extraordinarily  high  power  losses,  due  to  oil  churn- 
ing, a  number  of  very  interesting  experiments  were  con- 
ducted by  the  writer  with  the  lubricant  drained  from 
the  transmission  with  sufficient  lubricant  clinging  to 
gear  teeth  and  bearings  to  prevent  damage  during  the 
test  runs.  The  results  obtained  showed  very  clearly  that 
the  power  losses  under  these  conditions  were  only  a  small 


fraction  of  those  run  with  the  case  filled  with  oil.  The 
data  obtained,  together  with  those  of  other  tests,  have 
made  it  possible  to  determine  fairly  accurately  the  effects 
of  the  different  elements  which  contribute  to  the  power 
losses  in  an  automobile  transmission. 

The  value  of  the  test  observations  was  enhanced  by 
the  fact  that  test  runs  were  made  at  different  tempera- 
tures, and,  as  was  to  be  expected,  the  effect  of  the  churn- 
ing resistance  of  the  lubricant  at  lower  temperatures 
was  particularly  noticeable. 

The  writer  feels  that  it  would  be  of  interest  to  you  to 
be  informed  at  this  time  of  the  results  of  his  tests,  which 
will  be  presented  to  the  Engineering  Fraternity  in  com- 
plete form  as  soon  as  some  final  check  tests  have  been 
completed  and  the  very  extensive  material  has  been 
properly  digested  and  interpreted. 

I  should  appreciate  very  much  to  receive  your  advices 
as  to  contradictory  results  of  previous  experimental  evi- 
dence, but  I  believe  that  such  evidence  is  not  very  con- 
clusive in  view  of  the  fact  that  the  majority  of  previous 
transmission  tests  were  not  conducted  under  the  strict 
scientific  precautions  which  conclusive  efficiency  tests 
require. 

It  is  the  writer's  opinion  that  a  thorough  examination 
of  the  present  transmission  designs  will  demonstrate 
very  clearly  that  there  is  considerable  room  for  improve- 
ment in  the  design  of  our  present  type  transmissions, 
especially  from  the  standpoint  of  satisfactory  lubri- 
cation. G.  A.  Ungar. 


Smaller  Engines  to  Better  Fuel  Economy 

Editor  Automotive  Industries: 

I  was  very  much  interested  in  reading  your  editorial 
in  the  Jan.  20th  issue  on  "Effect  of  Weight  on  Fuel  Con- 
sumption." I  believe  that  the  last  sentence  in  your  edi- 
torial strikes  a  keynote,  and  which  is  a  thought  probably 
apart  from  the  rest  of  the  story,  in  which  you  state,  "The 
chief  reason  why  the  light  car  consumes  less  fuel  than 
the  heavy  car  is  due  to  the  fact  that  a  smaller  engine  can 
be  used." 

I  believe  that  we  should  all  work  toward  smaller  en- 
gines, in  order  that  we  can  obtain  the  best  possible  effi- 
ciency out  of  our  power  plants.  We  are  all  aware  of  the 
fact  that  the  Otto  Cycle  is  very  inefficient  at  light  load, 
and  only  shows  real  results  when  operating  at,  or  near, 
full  throttle  opening.  A  comparatively  small  engine  can 
be  used  if  we  decide  that  high  speed  can  be  sacrificed. 
Forty  miles  an  hour  should  be  fast  enough  for  the  aver- 
age person.  With  a  small  engine,  geared  so  as  to  give 
this  as  the  highest  speed,  instead  of  sixty  or  better,  we 
will  be  operating  the  engine  at  nearly  full  throttle  a 
greater  portion  of  the  time.  We  might  have  to  sacrifice 
slightly  in  acceleration  ability,  but  refined  design  can 
combat  this  to  a  large  extent. 

The  problem  of  manifold  distribution  is  most  serious 
at  partial  load  while  the  full-throttle  opening  condition 
can  be  easily  coped  with.  We  find  that  trucks  with  a 
(Continued  on  page  282) 
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The  Relation  of  Cost  of  Labor  to 
Factory  Product 

The  marked  need  of  stable  definitions  of  labor  cost,  also  of  more  intelli- 
gent compilation  of  cost  data  before  adjusting  sale  arrangements  on  this 
basis  are  here  set  forth.  At  present,  efficiency  of  labor  does  not  figure  in 
results.    All  factors  included  in  labor  cost  must  be  determined. 


By  Harry  Tipper 


THERE  is  a  great  deal  of  misconception  even  among 
the  heads  of  industrial  concerns  about  the  cost  of 
labor  and  its  relation  to  the  total  cost  of  the  prod- 
uct. In  this  case,  of  course,  labor  is  used  to  indicate  the 
labor  employed  in  production,  it  does  not  include  the 
labor  necessary  for  office  work,  sales  executives  and  other 
departments  of  the  business  not  concerned  with  the 
actual  production  effort. 

A  great  deal  of  loose  conversation  has  been  made  in 
and  out  of  publications,  and  in  and  out  of  committees  in 
various  industrial  establishments.  Orders  have  been 
handed  to  production  managers  from  the  final  heads  of 
concerns  instructing  such  managers  to  put  into  effect  a 
reduction  of  wages  on  the  basis  that  it  would  provide  a 
reduction  in  costs  on  a  given  proportion  without  having 
first  examined  the  proportionate  amount  of  production 
labor  required  in  relation  to  the  total  price  of  the  product. 

In  one  concern  where  the  production  manager  has  gone 
through  various  experiences  with  cost  accounting  and 
arrived  at  a  system  of  cost  analysis  which  appears 
sufficiently  accurate  and  informing,  this  manager  was 
instructed  to  reduce  wages  ten  per  cent  because  the  prod- 
uct had  been  reduced  ten  per  cent  in  its  price.  He  had 
the  matter  looked  up  and  found  that  the  effect  of  a  ten 
per  cent  cut  in  the  wages  was  equal  to  a  one  and  one- 
quarter  per  cent  cut  on  the  sales  price  of  the  article. 

The  actual  amount  of  factory  labor  required  in  the  pro- 
duction of  a  given  article  depends  upon  the  character  of 
that  article,  the  character  of  the  machinery  and  equipment 
involved  in  its  manufacture  and  the  character  of  the 
process. 

It  is  true  that  in  connection  with  all  industry  and  using 
the  term  labor  in  its  broader  sense  a  very  considerable 
portion  of  the  final  cost  is  taken  up  by  the  cost  of  labor,  but 
this  does  not  obtain  when  the  term  labor  is  used  to  dis- 
criminate factory  labor,  as  is  quite  customary,  and  when 
single  industries  or  establishments  are  dealing  with  their 
own  particular  part  of  the  labor  problem. 

A  number  of  the  statements  made  by  otherwise  respon- 
sible men  in  industry  handling  matters  of  considerable 
importance  either  from  the  financial  or  production  end, 
indicate  the  superficial  character  of  the  study  which  has 
been  given  to  the  subject  of  labor  costs  and  the  division 
of  those  labor  costs  in  the  departmental  activities  of  the 
company  involved.  It  is  rarely  the  case  that  the  cost  of 
the  labor  in  the  factory  per  piece  amounts  to  more  than 
40  or  50  per  cent  of  the  total  sales  price  of  the  product. 

The  total  labor  required  for  the  final  sale  of  the  particu- 
lar article,  including  the  manufacturing  labor,  the  labor 
involved  in  designing,  planning,  accounting,  office  routine, 
demonstrative  overhead  and  sales  may  reach  very  much 


larger  percentages  of  the  amount  involved  in  the  sales 
price  of  the  article. 

Many  manufacturers  have  spoken  as  though  the 
reduction  of  a  given  per  cent  in  the  price  of  their 
manufacturing  labor  would  permit  a  similar  reduc- 
tion in  the  sales  price,  although  obviously  the  labor 
percentage  is  only  a  proportion  of  the  total  and  may 
reduce  that  proportion  cost  by  half  the  percentage 
reduction  in  the  sales,  one-quarter,  or  in  some  cases 
one-tenth. 

It  is  somewhat  idle  to  discuss  the  exact  effect  of  an 
increase  or  a  reduction  in  the  wage  rate  as  arising  out  of 
a  necessary  reduction  in  the  sales  price,  until  the  cost  of 
that  proportion  of  the  labor  affected  is  determined  in 
terms  of  the  sales  price  itself,  and  this  is  particularly  the 
case  when  the  efficiency  of  the  labor  is  not  considered  at 
all  in  connection  with  the  reconsideration  of  the  rate. 

This  is  just  an  indication  of  the  amount  of  practical 
work  required  in  the  analysis  of  cost  in  order  to  arrive 
at  a  proper  understanding  of  what  is  involved  in  the 
actual  pay-roll  pertaining  to  the  different  process  of  manu- 
facturing and  selling  a  given  article. 

In  some  products,  where  the  cost  of  the  product  itself  is 
very  low  and  the  labor  required  to  handle  is  small,  a  very 
large  proportion  of  the  sales  price  may  be  the  cost  of 
selling,  packing  and  physically  distributing  the  product  in 
question.  In  this  case,  a  reduction  in  the  amount  of  pay 
for  the  workers  in  the  factory  would  have  to  be  absurd,  in 
order  to  meet  a  small  reduction  in  the  cost  of  the  article 
itself. 

In  some  special  articles  the  value  of  the  product  is  less 
than  5  per  cent  of  the  total  sales  price,  the  value  of  the 
package  represents  about  45  per  cent  and  the  value  of  the 
labor  in  manufacturing  only  10  to  20.  A  reduction  of  10 
per  cent  in  the  sales  price  in  this  case  would  require  a 
reduction  of  50  per  cent  in  the  manufacturing  labor  rate  in 
order  to  equalize  the  cost  variation. 

No  solution  of  the  question  of  labor  costs  can  be 
secured    from    examining   it    from    this    standpoint 
alone,  and  certainly  no  solution  can  be  determined 
by  the  arbitrary  reduction  of  wages  without  the 
proper  understanding  of  their  relation  to  the  cost  of 
the  product  to  the  buyer. 
This  brings  up  again  the  question  of  what  is  involved 
in  the  labor  cost,  and  what  relation  it  bears  to  the  labor 
rate  which  is  paid  in  the  plant.    It  also  involves  the  ques- 
tion of  what  is  meant  by  labor.     This  word  is  used  to 
describe  many  different  sections  of  the  labor  necessities 
included  in  the  manufacturing  establishment.    It  may  be 
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used  to  indicate  the  total  labor  required  outside  of  those 
officers  of  the  corporation  who  are  elected  by  stockholders. 
It  should  be  used  to  include  all  labor  involved  in  the  manu- 
facturing and  sale  of  the  article  no  matter  whether  the 
labor  is  executive  or  subordinate,  or  whether  it  is  mental 
or  manual.  It  is  most  frequently  used,  however,  to  de- 
scribe the  more  or  less  manual  labor  included  in  the  manu- 
facture or  the  actual  production  of  the  articles  which  are 
made  by  the  factory  and  which  come  under  the  variable 
wage  scale. 

The  confusion  which  exists  in  the  discussion  of  labor 
costs  arises  very  largely  from  a  lack  of  definition  as  to 
that  operation  of  labor  which  is  being  referred  to  in  the 
-discussion  and  the  relation  which  that  part  bears  to  the 
total  labor  costs  involved  in  the  particular  establishment. 

The  conditions  surrounding  the  manufacturing  process 
in  the  particular  establishment  are  rarely  indicated  in 
connection  with  the  discussion  of  labor  costs,  and  there- 
fore the  reasons  for  their  importance  or  lack  of  import- 
ance are  not  made  a  part  of  the  discussion  itself,  and 
cannot  be  considered  in  drawing  conclusions  therefrom. 

The  subject  is  one  which  is  discussed  so  frequently  in 
public  and  semi-public  prints  or  meetings,  that  the  in- 
definite character  of  the  discussion  is  particularly  unfor- 
tunate. As  a  matter  of  fact,  the  analysis  of  costs  has  not 
gone  sufficiently  far  in  its  consideration  and  definition  of 
the  items  under  which  the  costs  should  be  placed,  and  the 
proportionate  importance  of  the  labor  in  connection  with 
such  costs.  In  very  few  cases  is  the  analysis  between 
manufacturing  costs  and  distribution  costs  clearly  deter- 
mined, and  frequently  there  is  little  attempt  to  differ- 
entiate between  the  accessory  costs  to  manufacturing  not 


included  in  the  actual  production,  but  necessary  to  the 
production  and  the  accessory  costs  to  distribution  and 
marketing  not  involved  in  the  direct  operation,  but  re- 
quired for  the  completion  of  the  operating  necessities. 

The  cost  analysis  which  has  been  considered  and 
developed  in  a  great  many  lines  of  business  has  been 
limited  in  its  scope  as  a  rule,  and  has  not  been  of 
sufficient  value  to  the  manager  and  engineer  who  are 
concerned  with  determining  not  only  the  amount  per 
unit,  the  effect  of  the  variables  per  unit,  but  the  ac- 
cessories, the  comparative  importance  of  all  the  dif- 
ferent elements  necessary  to  the  completion  of  the 
production  or  the  accomplishment  of  the  final  sale. 

The  discussion  of  the  cost  of  labor  has  not  dealt  with 
the  average  efficiency  of  the  laborer  at  the  time  that  the 
cost  was  determined,  the  effect  of  the  variation  in  the 
efficiency  upon  the  cost,  the  relation  of  the  total  cost  per 
unit  to  the  variation  in  the  hourly  rate  and  other  matters 
which  would  be  considered  absolutely  necessary  in  deter- 
mining values  of  material  or  equipment. 

There  is  so  much  misunderstanding  already  on  the 
subject  of  labor  costs  that  only  careful  definition  of 
the  particular  cases  involved  will  lead  the  discussion 
into  more  practical  considerations  of  the  subject,  the 
factors  which  must  be  considered  in  its  operation 
and  the  relation  which  it  bears  to  general  prices,  in 
the  particular  cases  which  are  being  considered. 

At  any  rate,  the  present  loose  and  indefinite  discussion 
does  not  help  the  solution  of  the  situation  and  merely  adds 
to  the  confusion  by  increasing  the  misunderstanding. 


Selling  the  Sales  Force  to  the  Workmen 


SEVERAL  hundred  salesmen  of  a  Western  automotive 
concern  gathered  for  convention  at  the  factory — 
salesmen  representing  the  "pacemakers"  in  the  sales 
force.  While  these  men  were  holding  their  meetings 
and  gatherings  of  one  sort  and  another  each  was  given  a 
badge  which  he  was  told  to  present  to  a  certain  work- 
man in  the  shop.  Each  salesman  met  a  specified  worker 
or  group  of  workers  and  these  workers  took  the  sales- 
men through  the  shop  and  explained  the  plant  activities 
and  working  processes. 

On  the  face  of  it,  this  was  solely  for  the  purpose  of 
familiarizing  the  salesmen  with  the  plant.  But  it  had  a 
much  deeper  significance.  It  was,  in  fact,  an  effort  to 
"sell"  the  sales  force  to  the  factory. 

In  many  plants  the  workers  are  utterly  unfamiliar 
with  the  things  that  the  salesmen  do.  This  plan  was 
devised  by  the  S.  F.  Bowser  &  Co.,  Inc.,  to  overcome  such 
a  condition.  Workers  are  apt  to  think  that  selling  goods 
is  a  snap  job;  that  a  salesman  needs  merely  to  go 
around  and  take  orders.  And  they  may  also  feel  that 
they  alone  could  run  the  plant  and  distribute  the  goods 
without  the  aid  of  executives  or  salesmen.  Consequent- 
ly, there  was  a  distinct  educational  value  to  these  work- 
ers to  find  out  just  what  is  required  of  a  salesman  and 
just  how  hard  salesmen  have  to  work  in  times  like  these 
when  business  comes  with  difficulty. 

In  the  Bowser  plant  paper  is  a  department  headed  "Our 
Inquiring  Reporter."  In  this  particular  issue  the  in- 
quiring reporter  asked  a  number  of  employees  "What 
do  you  consider  your  most  interesting  experience  since 
being  employed  at  Bowser's?"  This  is  the  answer  given 
to  this  question  by  Eugene  Wells,  an  employee  in  the 
plant  working  in  department  14: 


"The  sales  convention  was  one  of  the  most  interest- 
ing occurrences  since  my  coming  to  Bowserdom.  It  was 
at  that  time  that  I  was  seriously  impressed  with  the  fact 
that  we  in  the  shop  are  utterly  dependent  on  the  sales 
force  and  they  on  us. 

"At  that  time  they  wanted  us  to  'hurry  up'  produc- 
tion to  fill  all  the  orders  they  could  sell,  and  now  that 
the  much-talked-of  after-war  readjustment  of  prices  is 
upon  us,  it  is  incumbent  upon  each  of  us  to  'hurry-up* 
production  as  much  as  possible  in  order  to  cut  down 
unit  cost  and  thereby  enable  the  salesmen  to  make  sales 
that  they  might  not  be  able  to  make  at  war-time  prices, 
and  incidentally  keep  the  wheels  turning  here  in  the 
shop  and  all  of  us  on  the  job  as  usual." 


Smaller  Engine  to  Better  Fuel  Economy 

{Continued  from  page  281) 
load  gives  greater  ton-miles  per  gallon  of  fuel  than  do 
passenger  cars.  We  also  find  upon  analyzing  the  ex- 
haust gases  of  trucks,  that  more  complete  combustion  is 
obtained.  These  results  are  due  to  the  truck  engine 
operating  at  full-throttle  the  greater  portion  of  the  time. 
The  obvious  conclusion  is  to  endeavor  to  control  these 
favorable  conditions  that  we  know  of  and  the  answer  is 
the  use  of  the  small  engine.  Austin  M.  Wolf. 


A  TEXTBOOK  of  rather  elementary  character  dealing 
with  ignition  systems  used  on  automotive  vehicles 
has  recently  been  published  by  the  McGraw-Hill  Book 
Co.  under  the  title  Automotive  Ignition  Systems.  The 
authors  are  E.  L.  Consoliver  and  G.  I.  Mitchell. 
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Minimizing  Starting  Difficulties 

MUCH  attention  has  been  paid  in  recent  years  to 
various  methods  of  heating  inlet  manifolds  as 
a  means  of  securing  better  vaporization  of  fuel,  and 
it  is  now  quite  generally  conceded  that  even  the  high 
end-point  fuels  now  available  can  be  successfully 
handled  by  this  means.  During  the  starting  period, 
however,  no  exhaust  heat  is  available.  A  choke  or 
primer  is  usually  employed  to  furnish  a  great  excess 
of  fuel  in  order  that  a  sufficient  amount  of  the  lighter 
fractions  to  form  an  explosive  mixture  at  low  tem- 
peratures may  be  had.  Only  a  small  part  of  the  raw 
fuel  drawn  into  the  cylinders  is  vaporized  and  much 
of  the  remainder  finds  its  way  past  the  pistons  to 
dilute  the  lubricant  in  the  crankcase.  The  detrimen- 
tal results  of  this  dilution  are  well  known,  and  the 
waste  of  fuel  is  appreciable  though  small  in  compari- 
son to  other  fuel  waste  to  which  we  have  unfortu- 
nately become  so  accustomed. 

There  are  two  means  of  pre-heating  available.  A 
small  amount  of  fuel  may  be  burned  in  such  a  way  as 
to  heat  the  inlet  passages,  or  an  electric  heater  can  be 


installed  which  will  at  least  partially  vaporize  the 
fuel  used  during  the  starting  and  warming-up  period. 
If  fuel  is  used  for  pre-heating  it  must  be  ignited  by  a 
spark,  hence  electrical  apparatus  and  more  or  less 
other  complications  are  added  to  a  system  already 
complex.  Nevertheless,  the  problem  is  worthy  of 
more  study  than  it  has  been  given,  and  it  should  be 
receiving  study  for  the  troubles  incident  to  dilution 
of  lubricant,  and  the  difficulty  of  securing  a  quick 
start  seem  certain  to  increase  as  fuel  becomes  less 
and  less  volatile. 

When  means  of  properly  heating  the  charge  once 
the  engine  is  started  are  provided  the  actual  start 
can  be  greatly  facilitated  by  the  use  of  a  small  quan- 
tity of  very  volatile  fuel  such  as  ether  as  an  alterna- 
tive to  other  aids  in  starting.  This  involves  the  use 
of  a  relatively  simple  priming  device,  and  may  prove 
the  best  solution  of  the  problem.  Priming  should, 
however,  be  used  so  far  as  possible  without  resort  to 
the  choke  if  the  evil  effects  of  lubricant  dilution  are 
to  be  avoided. 

An  incidental  but  by  no  means  unimportant  benefit 
to  be  derived  from  any  method  (except  the  use  of  an 
electrical  heater)  that  makes  for  prompt  starting  is 
the  lower  demand  that  will  be  placed  upon  the  battery. 
This  constant  source  of  difficulty  can  be  made  less 
annoying  by  anything  that  tends  to  keep  the  battery 
fully  charged — an  argument  which  does  not,  of  course, 
favor  the  use  of  purely  electrical  means  for  aiding 
starting. 


Speak  for  Economic  Government 

AN  increasing  number  of  automobile  and  truck 
manufacturers  are  becoming  interested  in  export 
trade.  To  these  manufacturers  the  figures  showing 
the  extent  of  this  trade,  issued  monthly  by  the  Fed- 
eral Bureau  of  Foreign  and  Domestic  Commerce,  are 
of  intense  interest.  It  will  probably  be  very  interest- 
ing to  these  manufacturers  to  know  that  the  issuance 
of  these  figures  is  endangered  because  of  a  lack  of 
money  to  maintain  the  photostat  department  which 
prints  the  data.  It  also  should  be  interesting  to  auto- 
motive manufacturers  to  know  that  the  Patent  Office 
is  steadily  losing  its  best  men  because  they  can  earn 
several  times  as  much  as  their  Federal  salaries  in 
private  work.  This  great  and  useful  office  is  far  be- 
hind in  its  work;  its  records  are  poorly  kept  and 
there  is  no  remedy  under  the  present  system  of  ap- 
propriations. The  fact  that  the  Patent  Office  is  self- 
supporting  apparently  has  no  influence  on  Congress. 
The  receipts  of  the  office  are  turned  into  the  United 
States  Treasury  and  the  Commissioner  of  Patents 
must  beg  for  appropriations,  just  as  do  the  heads  of 
non-productive  bureaus. 

Of  course,  we  are  all  for  economy  in  governmental 
affairs.  But  economy  does  not  always  consist  in  not 
spending  money.  It  is  the  wise  spending  of  money 
that  should  be  sought.  These  two  bureaus  of  the 
Government  are  useful  and  necessary  institutions. 
They  are  worthy  of  support. 

It  would  be  a  very  wise  precaution  for  manufac- 
turers to  write  to  the  members  of  Congress  from 
their  states  demanding  support  and  economic  man- 
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agement  for  the  useful  functions  of  the  Government. 
There  are  other  very  worthy  Federal  institutions, 
among  these  being  the  Forest  Products  Laboratory 
to  which  we  referred  on  this  page  a  few  weeks  ago, 
and  the  Bureau  of  Standards. 

It  is  surely  a  duty  of  the  engineer  and  manufac- 
turer to  speak  out  on  these  things  at  this  time.  Write 
your  congressman  and  senators  to-day  and  we  ven- 
ture you  will  be  surprised  at  the  nature  of  the  replies 
you  receive. 


Helps  Patent  Office  Service 

THE  Conference  Committee  of  the  Senate  and 
House  of  Representatives  has  recommended  for 
favorable  action  House  Bill  11984,  known  as  the 
Nolan  Bill.  This  bill  carries  an  upward  revision  of 
the  salaries  to  be  paid  to  employees  of  the  Patent 
Office,  the  intention  being  to  make  it  possible  for  this 
office  to  hold  some  of  its  men  longer  than  at  present. 

The  bill,  as  recommended  for  passage,  fixes  the 
salary  of  the  Commissioner  of  Patents  at  $6,000  a 
year.  This  office,  besides  being  that  of  the  executive 
of  the  Bureau,  is  often  compared  with  that  of  a 
judgeship.  The  Commissioner  sits  as  judge  in  patent 
hearings,  which  are  the  equal  of  many  cases  tried  in 
the  regular  courts. 

The  passage  of  this  bill  undoubtedly  would  be  a  for- 
ward step  for  all  of  those  interested  in  patents.  It 
means  a  check  in  the  present  expensive  labor  turn- 
over in  the  office — this  turnover  being  expensive  to 
all  who  are  financially  interested  in  patents.  The  time 
remaining  at  this  session  of  Congress  for  passage  of 
the  bill  is  very  short.  If  you  are  interested  in  im- 
proving patent  office  service,  write  to-day  to  the  Con- 
gressmen from  your  district  asking  them  to  call  up' 
this  bill  and  to  support  it  with  their  votes. 

There  is  a  great  need  for  this  legislation. 


Power  and  Moral  Obligations 

THE  argument  against  any  sort  of  democratic 
control  in  industry  is  largely  based  upon  the 
lack  of  efficiency  which  would  probably  result.  But 
the  argument  in  favor  of  the  present  form  of  control 
through  benevolent,  or  some  other  form  of  autocracy, 
rests  almost  entirely  upon  the  assumption  that  the 
power  in  the  hands  of  employers  will  for  the  most 
part  be  so  utilized  and  administered  as  to  operate  in- 
dustry for  the  best  interests  of  society  and  in  such 
manner  as  to  render  the  best  service  to  the 
community. 

Consequently,  the  responsibility  of  each  individual 
manufacturer  to  so  administer  the  part  of  industry 
under  his  control  is  great.  It  presents  to  him  an  es- 
pecially difficult  problem  for  practical  solution  when 
business  conditions  are  unfavorable  and  there  is  a 
strong  temptation  to  disregard  for  the  time  being 
those  moral  obligations  upon  which  the  interde- 
pendent units  of  modern  industry  fundamentally  rest. 

There  is  a  certain  obligation  that  every  manufac- 
turer owes  to  every  other  manufacturer.  Without  a 
widespread  conception  of  this  moral  basis  of  industry, 
business  and  manufacturing  cannot  successfully  go 


on.  Not  long  ago  a  parts  maker  wrote  to  one  of  his 
customers,  stating  the  difficult  position  in  which  he 
was  left  by  indefinite  suspension  of  orders  and  calling 
attention  to  the  necessity  for  recognizing  the  moral 
phase  of  the  situation  in  endeavoring  to  formulate 
some  plan  by  which  an  adjustment  might  be  made 
which  would  be  fair  to  both  parties. 

The  reply  to  his  letter  ran  something  like  this: 
"We  have  looked  at  our  own  situation  and  the  situa- 
tion with  us  is  precisely  the  same  as  it  is  with  you. 
Our  customers  have  backed  up  on  us.  We  in  turn 
back  up  on  you.  You  in  turn  back  up  on  your  ma- 
terial supplier,  and  so  it  goes."  And  the  reader  might 
be  justified  in  reading  the  writer's  thoughts  to  add, 
"And  devil  take  the  unfortunate  company  that  has 
no  one  else  to  back  up  on."  Were  this  idea  to  prevail, 
modern  industry  could  not  survive  successfully,  be- 
cause it  is  made  up  of  strongly  interdependent  units 
which  must  recognize  toward  each  other  certain 
fundamental  moral  obligations. 

In  like  manner,  there  is  a  similar  obligation  be- 
tween employer  and  employee.  The  economic  power 
in  the  hands  of  the  employer,  which  is  especially 
strong  just  at  this  time,  needs  to  be  wielded  in  a  just 
and  calm  manner.  Where  wage  reductions  are  neces- 
sary, they  should  not  be  in  the  form  of  reprisals.  It  is 
at  a  time  like  this  that  the  real  test  of  the  essential 
soundness  of  our  present  industrial  system  is  made. 


The  China  Famine  Fund 

IT  has  been  suggested  that  the  business  papers 
should  suggest  to  readers  the  great  need  of  mil- 
lions of  Chinese  for  food  to  avert  an  unprecedented 
death  percentage  in  that  country. 

This  movement  is  not  a  part  of  the  Hoover  move- 
ment for  feeding  the  children  of  Europe.  The  need 
in  China  is  based  on  bad  crop  years,  due  to  drouth 
and  other  features  over  which  man  has  no  control. 
There  can  be  no  question  as  to  the  need. 

No  question  as  to  whether  any  man  should  share 
his  plenty  with  others  should  arise.  If  you  can  spare 
something  from  your  means,  it  is  your  duty  to  help 
others.  If  you  care  to  justify  any  gift  of  this  sort  by 
economic  arguments,  think  of  the  economic  value  of 
a  human  life,  also  of  the  trade  prospects  of  a  friendly 
China  with  her  millions  of  people.  The  treasurer  of 
this  fund  is  Vernon  Munroe,  Bible  House,  Astor  Place, 
New  York. 


A  REVISED  code  of  ethics  was  adopted  by  the 
American  Society  of  Mechanical  Engineers  at 
their  recent  meeting  in  New  York  City.  The  second 
item  in  that  code  is  worth  the  attention  of  every  manu- 
facturer and  executive.     It  is  as  follows: 

"His  (the  mechanical  engineer's)  first  duty  is  to 
serve  the  public  with  his  specialized  skill.  In  pro- 
moting the  welfare  of  society  as  a  whole  he  advances 
his  own  best  interests  as  well  as  those  of  the  whole 
engineering  profession." 

In  this  brief  quotation  is  contained  an  excellent 
statement  of  the  modern  conception  of  the  basis  and 
purpose  of  industry. 
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Chicago  Show  Starts  Midwest  Trade 
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be  projected  by  Chicago  distributers  to 
bring  the  dealers  in  the  country  to  a  dif- 
ferent way  of  thinking. 

Distributers  feel  from  the  out  of  town 
attendance  of  prospects  and  dealers  that 
business  in  the  agricultural  states  inclu- 
sive of  Illinois  will  continue  to  remain 
in  a  quiescent  state  unless  real  mer- 
chandising efforts  are  brought  into  play. 
In  spots  there  already  appears  to  be  an 
easing  up  among  the  farmers.  Financial 
pressure  by  the  banks  is  likely  to  cause 
grain  selling  soon. 

(Continued  on  page  290) 


Sales  Approximate 
Two-thirds  of  1920 

Attendance  Records   Show  Wide 
Public  Interest — Rural  Buy- 
ing at  Minimum 

CHICAGO,  Feb.  5— The  New  York 
automobile  show  established  the  fact  that 
the  buyer  had  returned  to  the  market. 
The  second  national  show  held  in  Chicago 
during  the  past  week  further  proved  it. 
Shows  which  have  been  held  in  other 
cities  in  the  intervening  time  likewise 
bore  evidence  of  it.  With  reference  par- 
ticularly to  Chicago,  buying  has  returned 
where  little  real  business  has  been  trans- 
acted for  the  past  two  months  and  it 
has  returned  with  great  enough  vim  to 
lead  the  dealers  to  believe  that  with  con- 
tinual, effective  pushing  it  can  be  car- 
ried on  through  the  year. 

From  every  standpoint  of  the  distrib- 
uter and  dealer  the  Chicago  national 
automobile  show  was  a  success.  While 
the  actual  retail  sales  made  on  the  floor 
were  not  as  great  as  during  the  same 
period  a  year  ago,  reaching  possibly 
66  2/3  per  cent  of  that  figure,  the  great 
attendance  and  the  unusually  large  num- 
ber of  live  prospects  obtained  fully  justi- 
fied the  optimism  which  the  selling  or- 
ganization felt  from  the  time  the  doors 
of  the  Coliseum  and  First  Regiment 
Armory  opened  until  they  closed  a  week 
later. 

The  paid  attendance,  despite  unsettled 
weather  conditions — a  few  days  of  rain 
and  other  days  that  were  threatening, — 
was  18  or  20  per  cent  better  than  last 
year.  With  the  exception  of  the  opening 
day  practically  all  admissions  were  paid. 
The  booths  were  so  crowded  the  middle  of 
the  week  that  it  was  impossible  for  the 
selling  organization  to  do  really  effective 
work. 

Prospects  Increase  50  Per  Cent 

In  estimating  that  the  list  of  prospects 
is  far  greater  than  during  the  same  pe- 
riod in  1920,  perhaps  50  per  cent  greater, 
there  is  taken  into  consideration  only 
those  prospects  who  showed  a  real  inter- 
est. Dealers  doubtless  will  find  as  has 
been  the  experience  at  other  shows  that 
one  list  will  probably  contain  the  names 
of  prospects  whose  names  are  possibly  on 
half  a  dozen  other  lists. 

There  were  comparatively  few  buyers 
or  prospects,  as  compared  with  last  year, 
from  the  rural  districts  embraced  in  the 
Chicago  distributer's  territory.  The 
number  of  country  dealers  showed  a 
slight  decrease.  Dealers  who  did  not 
come  have  fallen  into  the  state  of  mind 
revolving  about  depressed  conditions  at 
home.      Selling   campaigns   will    shortly 


Car  Demand  Steady 

in  New  York  District 

NEW  YORK,  Feb.  5— Metropolitan 
dealers  find  much  encouragement  in  the 
steady  tone  of  the  market  at  the  close 
of  the  first  week  of  February. 

There  is  every  indication  that  the 
selling  momentum  gathered  in  the  New 
York  show,  early  in  January,  has  been 
lasting  and  that  a  gradual  increase  in 
buying  may  be  expected  for  the  next  few 
weeks. 

Particular  significance  is  attached  to 
the  fact  that  business  in  general  along 
the  row  is  nearly  100  per  cent  better 
than  last  October  and  November  and 
considerably  better  than  December,  and 
it  is  pointed  out  that  in  addition  to  this 
the  "spotty"  business  of  January  has 
settled  down  to  a  steady  demand  for 
cars  day  by  day. 


Wellborn  Sees  Return 

o/  Trade  in  South 

ATLANTA,  Feb.  5— That  business 
has  already  greatly  improved  since  the 
first  of  the  year,  inflated  credit  reduced, 
and  is  assuming  a  stabilized  condition, 
and  that  the  present  outlook  portends 
better  and  brighter  times  for  all  lines 
of  business  throughout  the  South,  is  the 
opinion  expressed  here  in  an  interview 
by  M.  B.  Wellborn,  governor  of  the  Sixth 
District  Federal  Reserve  Bank. 

The  opinion  is  based  on  a  survey  of 
conditions  made  by  the  bank  officials  of 
the  Southeastern  states  comprising  the 
Sixth  Federal  Reserve  District.  Well- 
born stated  that  the  deflation  period  ha3 
about  passed  and  that  normal  conditions 
are  gradually  returning. 

GRAY-DAVIS  SELLS  LIGHT 
BOSTON,  Feb.  7— H.  C.  Dodge,  Inc., 
has  become  the  owner  of  the  house  light- 
ing system  formerly  marketed  by  Gray 
&  Davis,  Inc.  This  plant  is  known  as 
the  "D-Light  House  Lighting  Unit," 
and  the  company  expects  to  manufac- 
ture under  conditions  which  permit  a 
larger  volume  of  production  under  the 
supervision  of  a  staff  of  engineers  and 
high-grade  mechanics. 
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Tire  Dealers  Form 
New  National  Body 

Cleveland  Selected  as  Headquart- 
ers— Seek  Co-operation  of 
Manufacturers 

CHICAGO,  Feb.  5— The  National  Tire 
Dealers'  Association  has  been  organized 
here  following  a  three  days'  session  of 
delegates  from  ten  cities  where  local  as- 
sociations have  already  been  established. 
Cleveland  was  selected  for  the  national 
headquarters  and  Phillip  O.  Deitsch  of 
that  city  was  appointed  secretary. 

The  purpose  of  the  association,  accord- 
ing to  the  constitution,  is  to  advance 
and  safeguard  the  business  interests  of 
tire  dealers  and  to  promote  a  co-opera- 
tive relationship  between  the  manufac- 
turer, tire  dealer  and  buying  public. 
A  resolution  was  adopted  defining  the 
legitimate  tire  dealer. 

"Whereas,"  it  says,  "we  believe  that 
the  policies  of  a  great  many  manufac- 
turers have  been  unethical  with  refer- 
ence to  their  interpretation  of  legitimate 
tire  merchants,  therefore  be  it  resolved 
that  this  association  consider  a  tire  mer- 
chant to  be  one  who  sells  tires  at  retail 
and  whose  policies  are  not  dictated  by 
any  manufacturers.  The  definition  of  a 
tire  merchant  shall  be  as  of  firms  having 
a  permanent  place  of  business,  making 
their  major  profits  from  the  sale  of  tires, 
tubes  and  tire  accessories;  also  repair 
men  and  vulcanizers  and  such  owners  of 
garages  who  carry  a  stock  of  tires  and 
tubes  for  resale." 

Another  resolution  was  adopted  relat- 
ing to  the  mutilation  of  used  tires. 

Would  Stop  Tire  Frauds 

"Whereas,"  it  reads,  "it  is  the  practice 
of  some  unscrupulous  tire  dealers  to  re- 
pair and  replace  upon  the  market  worn- 
out  tires,  be  it  resolved  that  this  asso- 
ciation recommends  that  its  members 
mutilate  by  cutting  in  two  all  junk  tires 
just  before  disposing  of  said  tires  to 
anyone  so  as  to  render  them  unfit  for 
further  service." 

Another  resolution  was  passed  recom- 
mending that  manufacturers  take  some 
similar  action. 

The  officers  elected  were  as  follows: 
President,  Thomas  F.  Whitehead,  Chi- 
cago; vice-president,  R.  F.  Valentine, 
Cleveland;  treasurer,  Henry  Stenzel, 
Milwaukee.  The  directors  in  addition  to 
Messrs.  Whitehead,  Stenzel  and  Deitsch 
are  Edward  P.  Farley,  Minneapolis,  and 
A.  B.  Clark,  Kansas  City,  for  one  year; 
Joseph  Roberts,  St.  Louis;  R.  J.  Walters, 
Baltimore,  and  R.  R.  Woolley,  Cincin- 
nati, for  two  years. 
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Protests  Stir  Anti-Dumping  Action  J 
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Propose  Sales  Tax 
to  Equalize  Prices 

Revision  of  Internal  Revenue  Act 
Shown  as  Way  to  Correct  Un- 
even Competition 


WASHINGTON,  Feb.  7— Nation-wide 
protests  against  the  dumping  of  surplus 
trucks,  sold  by  the  Army  to  foreign  deal- 
ers, on  American  markets  have  brought 
about  a  proposal  to  amend  the  internal 
revenue  act  at  the  next  session  of  Con- 
gress in  order  to  afford  protection  to 
domestic  dealers  and  manufacturers. 
Congressional  leaders  believe  that  this 
unfair  competition  may  be  checked 
through  the  enactment  of  fiscal  legisla- 
tion which  would  impose  a  sales  tax  on. 
trucks  and  other  automotive  equipment 
sold  by  foreigners  or  their  American 
agents,  to  equalize  the  excise  and  sales 
tax  levied"  on  local  manufacturers  and 
dealers. 

The  California  delegation  in  Congress 
has  been  advised  that  the  Slough  Trad- 
ing Co.,  an  English  organization,  has 
taken  advantage  of  customs  regulations 
which  permits  entry  of  American-made 
goods  free,  to  invade  the  market  with 
several  thousand  war  trucks.  Sales 
agents  of  this  organization,  it  is  said, 
have  been  active  in  Los  Angeles,  where 
75  trucks  have  been  offered  for  sale  at 
prices  which  defy  competition. 

Los  Angeles  dealers  assert  that  prices 
are  inflated  for  a  time  until  a  real  pros- 
pective buyer  appears  and  attractive  dis- 
counts are  offered  which  prohibit  compe- 
tition by  other  dealers.  It  is  further 
claimed  that  these  former  Army  trucks, 
remodeled  or  refinished  in  British  shops, 
return  without  imposition  of  duty  as 
"used"  machines  while  they  are  later 
offered  as  new  trucks. 

Tariff  Change  Ineffectual 

California  congressmen  have  inquired 
as  to  the  possibility  of  revising  tariff 
duties,  but  found  that  the  law  could  not 
be  changed  in  this  respect  without  meet- 
ing defeat  as  class  legislation.  Treasury 
officials  thought  it  would  be  possible  to 
offset  this  disadvantage  by  revision  of 
the  internal  revenue  act  when  it  is  called 
up  at  the  special  session  next  month. 

There  seems  to  be  a  good  chance  that 
this  proposed  legislation  will  be  favor- 
ably received  by  committees  and  ulti- 
mately by  Congress  because  the  incom- 
ing legislative  and  administrative 
branches  of  the  Government  are  com- 
mitted to  a  policy  of  protection.  It  is 
stated  that  American  manufacturers  will 
co-operate  with  dealers  in  this  measure 
in  order  that  domestic  markets  may  be 
protected. 


The  trucks  were  sold  to  the  War  De- 
partment, and  an  agreement  was  reached 
after  the  armistice  that  these  machines 
would  be  sold  abroad  rather  than  disrupt 
American  markets  by  their  return  and 
subsequent  sale.  The  War  Department 
kept  to  its  bargain  and  sold  to  British 
and  French  dealers.  These  dealers  re- 
paired the  trucks  and  cars  and  propose 
to  reship  them  to  this  country.  The  ex- 
change situation,  free  entry  and  the  low 
costs  make  it  possible  for  them  to  deliver 
these  American-made  foreign-owned 
trucks  to  American  agents  at  prices  far 
below  current  quotations  for  domestic 
products. 

Depressive  Effects  Feared 

Under  existing  tariff  laws,  American 
dealers  and  manufacturers  are  quite 
helpless  to  prevent  the  dumping  at  cut- 
rate  prices,  often  below  the  production 
costs.  The  depressive  effect  of  the  An- 
thony "rider"  to  the  Army  appropriation 
bill,  which  would  compel  the  sale  of  10,000 
trucks  coupled  with  this  latest  menace  to 
resumption  of  domestic  sales,  is  expected 
to  bring  about  unity  among  dealers  and 
manufacturers  in  support  of  proposed 
amendments  to  the  internal  revenue  bill. 

The  amendment,  if  adopted,  would  un- 
doubtedly provide  for  the  imposition  of 
taxes  on  these  imported  trucks  equal  to 
the  aggregate  tax  levied  on  trucks  manu- 
factured and  sold  in  this  country.  The 
present  Congress  will  not  consider  tax 
legislation,  but  it  will  be  on  the  calendar 
for  the  next  session. 

Dealers  have  been  advised  this  week 
that  French  traders  contemplate  action 
along  lines  followed  by  British  dealers. 


January  Car  Shipments 

One-third  of  Year  Ago 

CHICAGO,  Feb.  5— Directors  of  the 
National  Automobile  Chamber  of  Com- 
merce were  informed  by  the  traffic  com- 
mittee at  their  meeting  here  that  car- 
load shipments  from  the  factories  during 
January  were  35  per  cent  of  January  a 
year  ago,  which  marks  a  new  low  level. 

It  was  decided  that  the  directors 
would  take  up  with  counsel  and  the 
N.  A.  D.  A.  the  recent  court  decisions 
regarding  confiscation  of  cars  transport- 
ing  liquor. 

The  directors  expect  the  recent  re- 
duction of  2  cents  in  the  price  of  gaso- 
line to  help  sales  of  cars  and  trucks. 


BICKETT  RUBBER  ORGANIZED 

WATERTOWN,  WIS.,  Feb.  7— The 
Bickett  Rubber  Corp.  of  Watertown,  Wis., 
has  been  chartered  to  engage  in  the 
manufacture  of  rubber  products  of  all 
kinds.  The  capital  is  $100,000  preferred 
and  2000  non-par  valued  common  stock. 
L.  W.  Bickett,  Max  G.  Kusel  and  E.  L. 
Hoge  are  the  incorporators. 


House  Passes  Bill 
to  Sell  Army  Trucks 

Action  by  Senate  Will  Decide  Big 

Dumping  Move — 1000  Cars 

Included  in   Order 

WASHINGTON,  Feb.  8— Ten  thou- 
sand Army  trucks  and  1000  passenger 
cars  will  be  placed  on  the  market  within 
a  few  weeks  unless  the  United  States 
Senate  amends  or  modifies  the  Army 
bill,  which  passed  the  House  to-day, 
carrying  the  Anthony  proviso,  directing 
and  authorizing  the  Secretary  of  War 
to  declare  a  surplus  of  equipment  and 
dispose  of  it  on  such  terms  and  condi- 
tions as  he  may  deem  most  advantageous 
to  the  best  interests  of  the  Government. 
Dealers  and  manufacturers  throughout 
the  country  will  have  but  little  time  to 
convince  the  Senate  of  the  depressive 
effect  the  passage  of  this  measure  would 
have  on  the  industry,  inasmuch  as 
there  are  few  legislative  days  remaining 
for  the  present  session. 

Congressman  Anthony  was  successful 
in  obtaining  favorable  action  on  his 
measure.  He  steadfastedly  refused  to 
heed  the  pleas  of  the  highway  officials 
that  the  equipment  be  transferred.  It 
was  his  contention  that  the  road  builders 
had  sufficient  automotive  equipment  on 
hand  and  could  not  absorb  the  trucks  and 
other  machines  which  he  wanted  sold. 
A  slight  revision,  proposed  by  Congress- 
man Mann  of  Illinois,  clarifying  the 
language  of  the  provision,  was  adopted. 
The  committee  had  reported  "not  less 
than  10,000  of  the  motor  trucks  and  not 
less  than  1000  of  the  automobiles  owned 
by  the  War  Department."  The  Illinois 
Congressman  objected  because  it  could 
be  construed  to  mean  that  Congress  for- 
bid the  Secretary  of  War  to  sell  less 
than  10,000  trucks  and  1000  automobiles 
at  the  same  time. 

May  Sell  in  Small  Lots 

Congressman  Greene  of  Vermont 
stated  that  the  committee's  language 
should  be  changed  for  it  would  not  allow 
the  War  Department  to  sell  five  or  ten 
trucks  at  a  time.  This  change  was  sub- 
sequently made  in  the  Mann  amendment. 
The  question  was  asked  during  the  de- 
bate whether  it  would  be  possible  to  dis- 
pose of  these  trucks.  Congressman 
Dempsey  asserted  it  would  not  be  a  diffi- 
cult matter  and  it  would  be  possible  for 
the  Secretary  of  War  to  buy  the  balance 
himself,  but  in  the  markets. 

The  bill,  as  now  passed,  will  be  sent 
to  the  Senate.  If  the  Upper  House  ob- 
jects to  this  method  of  disposing  of 
trucks  and  cars  at  a  time  when  the  do- 
mestic market  is  glutted  and  other  Army 
trucks  are  dumped  here  by  foreign  deal- 
ers, it  will  be  sent  to  conference. 
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Willys  Corporation 
in  Bankers'  Control 

Creditors  and  Stockholders  Form 

Committees  to  Consider  Plan 

of  Action 

NEW  YORK,  Feb.  7— Financial  af- 
fairs of  the  Willys  Corporation  have  been 
placed  temporarily  in  the  hands  of  a 
bankers'  committee  and  no  bills  are  being 
paid  except  with  the  consent  of  this 
committee. 

A  merchandise  creditors'  committee  is 
being  formed  with  the  sanction  of  the 
bankers'  committee  and  efforts  are  being 
made  to  obtain  the  consent  of  creditors 
for  an  extension  of  time  which  will  per- 
mit of  some  constructive  action. 

The  merchandise  creditors'  committee 
is  headed  by  F.  C.  B.  Page  of  the  E.  W. 
Bliss  Co.  and  the  other  members  include 
Joseph  B.  Tarbell  of  the  American  Brake 
Shoe  &  Foundry  Co.  and  Theodore  Beran 
of  the  General  Electric  Co. 

A  first  preferred  stockholders  protec- 
tive committee  has  been  organized  and  it 
is  understood  its  attitude  will  not  be  en- 
tirely sympathetic  toward  the  bankers. 
The  preferred  stock  of  the  Willys  Corpo- 
ration provides  that  no  mortgages  can  be 
placed  on  any  of  the  company's  property 
except  with  the  consent  of  75  per  cent 
of  the  preferred  stockholders.  Joseph  P. 
Cotton  of  the  law  firm  of  McAdoo,  Cotton 
&  Franklin,  is  counsel  for  the  preferred 
stockholders'  committee  which  is  headed 
by  Howard  Bayne  and  includes  U.  N. 
Bethell,  Stedman  Butterick,  Thomas  B. 
Gannett,  Robert  E.  Hunter,  Leclanche 
Moen  and  Robert  L.  Montgomery. 

Stock  Depositories  Named 

The  depository  for  the  preferred  stock 
is  tke  Columbia  Trust  Co.  of  this  city 
and  subdepositories  are  the  First  Na- 
tional Bank  of  Boston,  the  Central  Trust 
Company  of  Illinois  and  the  Girard  Trust 
Company  of  Philadelphia. 

A  similar  committee  is  being  formed 
for  the  second  preferred  stockholders.  A 
letter  sent  to  them  states  that  the  com- 
pany needs  a  large  sum  to  meet  con- 
tract obligations  and  commitments  in 
connection  with  the  new  factory  at 
Elizabeth,  N.  J. 

The  second  preferred  committee  is 
headed  by  Arthur  0.  Choate  of  Clark, 
Dodge  &  Co.  The  depository  will  be  the 
Bankers  Trust  Co.  and  the  counsel 
O'Brien,  Boardman,  Parker  &  Fox. 

All  the  various  interests  involved  are 
exceedingly  reticent  as  to  their  plans  but 
it  can  be  stated  that  reorganization  and 
refinancing  of  the  Willys  interests  is  in 
prospect  although  none  of  the  details  are 
available.  The  subject  has  been  under 
consideration  by  the  bankers  interested 
for  several  months.  The  bank  chiefly  in- 
terested is  the  Chase  National  and  E.  R. 
Tinker,  president  of  the  Chase  Securi- 
ties Co.,  is  a  director  of  most  of  the 
Willys  units.  Walter  P.  Chrysler,  ex- 
ecutive vice-president  of  the  Willys  Cor- 
poration, is  directing  the  negotiations  of 
the  company   with   the  bankers.     Asso- 
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ciated  with  him  in  this  work  is  J.  R. 
Harbeck,  who  recently  resigned  as  vice- 
president  and  director  of  the  American 
Can  Co.  to  devote  all  his  time  to  his  auto- 
mobile interests.  These  two  men  are 
also  directing  the  affairs  of  the  Maxwell- 
Chalmers  Co. 

Definite  announcement  of  the  reorgani- 
zation plan  is  expected  within  the  next 
thirty  days  as  many  of  the  corporation's 
bank  loans  mature  about  the  middle  of 
March.  These  loans  were  renewed  at 
their  last  maturity  date.  They  are  said 
to  aggregate  about  $20,000,000. 
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Willys-Overland  Not  Involved 

The  Willys-Overland  Co.  is  not  in- 
volved in  any  way  in  the  refinancing  of 
the  Willys  Corporation  although  27  per 
cent  of  its  stock  is  owned  by  the  corpo- 
ration. The  property  of  the  Willys  Cor- 
poration includes  the  Electric  Auto-Lite 
Corp.  with  a  plant  at  Toledo,  the  New 
Process  Gear  Corp.  with  a  plant  at  Syra- 
cuse, the  Duesenberg  Motors  Co.  and  the 
huge  new  plant  virtually  completed  at 
Elizabeth,  N.  J.,  for  the  production  of  the 
"Chrysler  Six,"  which  is  not  yet  upon 
the  market. 

The  Willys  Corporation  was  incorpo- 
rated in  Delaware  in  1917  as  the  Electric 
Auto-Lite  Corp.,  and  the  present  name 
was  adopted  two  years  later.  In  1919  it 
acquired  the  entire  capital  stock  of  the 
New  Process  Gear  Corp.  and  the  Duesen- 
berg Motors  Corp.  as  well  as  the  old  plant 
of  the  Allen  Motor  Co.  at  Fostoria,  Ohio. 
The  corporation  has  a  purchase  and 
sale  contract  with  the  Willys-Overland 
Co.  providing  for  the  manufacture  by 
the  corporation  on  a  large  scale  of  a  new 
lightweight  six-cylinder  automobile.  This 
contract  provides,  among  other  things, 
that  the  Willys-Overland  Co.  shall  mar- 
ket this  car  through  its  sales  organiza- 
tion and  a  special  unit. 

The  security  holdings  of  the  Willys 
Corp.  include  27  per  cent  of  the  common 
stock  of  the  Willys-Overland  Co.;  $1,000,- 
000  of  the  7  per  cent  convertible  second 
preferred  stock  of  the  Fisk  Rubber  Co. 
in  which  John  N.  Willys  is  one  of  the 
largest  stockholders,  and  $1,000,000  of 
the  7  per  cent  convertible  second  pre- 
ferred stock  of  the  Federal  Rubber  Co. 
which  is  controlled  by  the  Fisk  Rubber 
Co. 
Capital  Stock  Outstanding 

The  capital  stock  of  the  Willys  Corpo- 
ration consists  of  5,000,000  shares  of 
common  of  no  par  value;  $15,000,000 
of  8  per  cent  cumulative  convertible  first 
preferred  with  a  par  value  of  $100  and 
$10,000,000  of  7  per  cent  cumulative  con- 
vertible second  preferred  with  a  par 
value  of  $100.  All  the  preferred  stock 
is  outstanding  and  4,450,000  shares  of 
the  common.  Of  the  unissued  common 
stock,  300,000  shares  are  reserved  for  the 
conversion  of  first  preferred  at  the  rate 
of  two  shares  of  common  for  each  share 
of  first  preferred  and  250,000  shares  are 
reserved  for  the  conversion  of  second 
preferred  at  the  rate  of  two  and  a  half 
shares  of  common  for  each  share  of  sec- 
ond preferred.  The  company  has  no 
funded  debt. 

(Continued  on  page  293) 


U.  S.  Rubber  Shows 
Higher  1920  Income 

Report    Earnings    at    Rate    of 

$19.82  a  Share — Inventory 

Position  Good 

NEW  YORK,  Feb.  7— The  preliminary 
report  of  the  United  States  Rubber  Co. 
for  last  year  shows  net  profit,  after  all 
charges  and  allowances  for  Federal, 
British  and  Canadian  taxes,  of  $21,275,- 
524,  or  the  equivalent  after  preferred 
dividends  of  $19.82  a  share  on  the  $81,- 
000,000  common  stock.  In  the  previous 
year  the  net  profit  was  $17,730,237, 
equivalent  after  preferred  dividends  to 
$17.59  a  share  on  the  $72,000,000  common 
stock  then  outstanding. 

The  chief  items  of  the  income  account 
are  shown  in  the  following  table: 

1920  1919 

•Sales    $255,744,685  $225,589,465 

Net   income 26,925,173  21,396,099 

Interest    5,649,649  3,365,862 

Net    profits 21,275,524  17,730,237 

Pref.  dividends 5,200,000  5,041,476 

Divs.  subsidiary  cos. .             18,718  19,567 

Com.    dividends 6,480,000  2,098,576 

Surplus   9,576,806  10,570,618 

In  a  statement  by  Samuel  P.  Colt, 
chairman  of  the  board,  he  says: 

"The  company  at  no  time  during  the 
year  had  any  so-called  forward  contracts 
for  crude  rubber,  and,  therefore,  was  in 
a  position  to  take  advantage  of  the  low 
market  prices  which  have  prevailed  for 
some  months,  with  the  result  that  at  the 
close  of  the  year  your  company  had  on 
hand  and  subject  to  delivery  about  seven 
months  supply  of  crude  rubber  at  an 
average  cost  of  $0.2679  per  pound. 
Therefore,  it  was  not  necessary  to  write 
off  anything  on  account  of  crude  rubber. 

"As  .to  all  other  materials  and  sup- 
plies, the  company  had  a  short  inventory 
position  during  the  latter  part  of  the 
year  and,  therefore,  was  able  to  take  ad- 
vantage of  the  decline  in  prices. 

"In  accordance  with  past  conservative 
practice  in  respect  to  making  reserves, 
your  Directors  will  in  due  time  consider 
the  advisability  of  appropriating  some 
part  (not  exceeding  $6,000,000)  of  the 
net  surplus  of  1920  to  be  set  aside  as  a 
reserve  to  take  care  of  any  contingencies 
that  might  arise." 


HALLEYS  CLOSES  FOR  TIME 

LONDON,  Jan.  17  (Special  Corre- 
spondence)— Cancellation  of  orders  leav- 
ing 100  completed  chassis  on  their  hands 
has  resulted  in  Halleys'  Industrial  Mo- 
tors, Ltd.,  Scotland,  refraining  from 
making  any  distribution  among  share- 
holders for  1920,  despite  a  fair  profit 
shown  by  accounts  for  the  year's  trad- 
ing. The  directors  at  a  meeting  have 
just  announced  that  no  orders  were  being 
received  to  take  up  these  trucks  in 
stock;  clearly  the  outlook  is  not  en- 
couraging. Halleys  make  one  model 
only,  a  3%-ton  chassis,  which  is  the  only 
British  truck  with  a  six-cylinder  engine. 
Their  plant  is  practically  closed  down 
for  the  time  being. 
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Pierce-Arrow  Adds 
$1,000,000  to  Surplus 

Company's  Position  Regarded  as 
Strongly  Entrenched — Inven- 
tory Losses  Written  Off 

BUFFALO,  Feb.  3— Pierce-Arrow 
company's  report  for  1920,  made  public 
to-day,  makes  a  distinctly  gratifying 
showing  for  Buffalo's  biggest  motor  car 
industry.  The  net  earnings  after  all 
charges,  taxes  and  depreciations  allow- 
ances of  $1,769,914,  or  more  than  twice 
the  annual  preferred  dividend  require- 
ments of  $800,000,  is  considered  good 
in  view  of  the  sharp  depression  which 
came  in  the  automobile  trade  in  the  last 
half  of  1920. 

It  is  true  that  the  balance  of  $3.88  a 
share  applicable  to  the  common  stock  is 
only  a  little  more  than  half  the  $6.75  a 
share  earned  in  1919 — but  in  that  year  the 
automobile  industry  was  at  high  tide. 
But  the  fact  that  there  was  a  surplus 
for  the  year  of  practically  $1,000,000 
carried  to  the  balance  sheet  and  that 
the  total  accumulated  surplus  is  shown 
as  $4,541,546  is  satisfactory  testimony 
as  to  the  way  Pierce-Arrow  has 
weathered  the  trade  cyclone. 

Inventories  are  shown  as  of  Dec.  31, 
1920,  at  $16,470,662,  an  increase  over 
those  of  the  year  previous  amounting 
to  $2,925,241.  The  valuation  used  in 
making  the  inventory  have  been  pared 
to  cost  and  replacement  figures.  Pat- 
ents, trademarks,  etc.,  are  given  only 
a  nominal  value  and  are  lumped  at 
"$2.» 

Quick  net  assets,  aside  from  inven- 
tories, are  shown  as  a  total  of  $3,383,872, 
of  which  $1,338,099  is  cash.  Reserves 
set  up  for  depreciation  of  plant,  etc.,  are 
given  as  $2,032,784. 

President  G.  W.  Mixer,  in  submitting 
the  report,  states  that  the  reorganiza- 
tion of  the  plant  from  the  basis  of  its 
wartime  activities  has  been  fully  com- 
pleted and,  in  making  these  changes, 
much  has  been  done  to  modernize  equip- 
ment and  reduce  manufacturing  costs. 

Processes  have  been  revised  for  both 
quality  and  economy.  Mixer  adds  that 
some  80  per  cent  of  the  tools  and  ma- 
chines used  in  making  older  models  of 
cars  and  trucks  no  longer  in  active  man- 
ufacture have  been  charged  off  against 
the  previous  reserve  for  depreciation. 
The  plant  is  now  in  the  best  of  modern- 
ized productive  capacity  for  present  and 
next  season's  output  of  models. 

Although  nothing  is  said  in  the  report 
or  its  presentation  as  regards  present 
business  or  indications,  it  is  known  the 
company  is  getting  an  increase  of  orders. 


OLDSMOBILE  SHIPS  TRAINLOAD 
LANSING,  MK'H.,  Feb.  4— A  solid 
train  consisting  of  20  cars  carrying  60 
Oldsmobiles  left  Lansing  this  week  for 
Chicago  consigned  to  one  of  three  Olds 
dealers  in  that  city.  The  consignee,  the 
North  Side  Oldsmobile  Co.,  5206  Broad- 
way, will  distribute  the  entire  allotment. 


RAILROAD  CONCEDES 
PASSENGERS  TO  BUSES 

RICHMOND,  VA.,  Feb.  5— Rep- 
resenting that  motor  travel  on 
highly  improved  highways  paral- 
leling its  line  has  seriously  affected 
its  passenger  traffic,  causing  this 
service  to  be  operated  at  a  loss, 
the  Chesapeake  &  Western  Rail- 
way Co.  has  petitioned  the  Virgi- 
nia State  Corp.  Commission  for 
permission  to  abandon  passenger 
service  on  the  road,  it  was  an- 
nounced to-day.  The  railroad  is  50 
miles  in  length,  extending  from 
Elkton  to  Stokesville  in  the  valley 
section,  and  connecting  with  the 
Baltimore  &  Ohio  and  the  South- 
ern railways.  It  plans  to  continue 
its  freight  service. 


Transit  Company  Adds 

New  Truck  Equipment 

DETROIT,  Feb.  4— Acason  Motor 
Truck  Co.  has  received  an  order  for  100 
trucks  from  the  Red  Ball  Transit  Co. 
of  Indianapolis.  The  Transit  company, 
according  to  General  Manager  W.  B. 
Hiner,  plans  to  greatly  enlarge  the  scope 
of  the  work  of  the  company  during  the 
year,  and  inter-city  motor  vehicle  trans- 
portation operations  are  planned  between 
all  the  larger  cities  in  the  country. 

The  Red  Ball  Transit  Co.,  which  spe- 
cializes in  inter-city  overland  hauling, 
was  organized  three  years  ago  and  has 
been  highly  successful.  The  company 
uses  heavy  duty  trucks  with  large  en- 
closed bodies  resembling  moving  vans. 
The  main  lines  now  operate  to  cities  be- 
tween Indianapolis  and  New  York  by  way 
of  Cleveland  on  one  route  and  by  way  of 
Pittsburgh  on  the  other.  There  also  is 
a  line  between  Indianapolis  and  Chicago 
and  another  between  Indianapolis,  St. 
Louis  and  Kansas  City.  The  headquar- 
ters of  the  company  are  at  Indianapolis, 
with  a  branch  office  in  Chicago. 

The  company  does  no  local  hauling,  de- 
voting its  attention  entirely  to  inter-city 
business.  It  is  planned  to  extend  the  ac- 
tivities to  the  Pacific  Coast,  and  sufficient 
business  is  on  the  books,  according  to 
Hiner,  to  justify  the  placing  of  35  addi- 
tional trucks  in  operation  immediately. 


SIMPLICITY   FILES   PETITION 

GRAND  RAPIDS,  MICH.,  Feb.  4— A 
petition  in  bankruptcy  was  filed  in  the 
Federal  District  Court  this  week  for  the 
Simplicity  Wheel  Co.  by  Attorney 
Charles  V.  Hilding.  Total  liabilities  are 
given  as  $175,000,  and  the  estate  of  F. 
W.  French,  defaulting  cashier  of  the 
Grand  Rapids  Savings  Bank  and  head 
of  the  wheel  company,  is  charged  with 
$150,000  of  the  unsecured  claims.  At- 
torney Hilding  is  petitioner  for  the 
wheel  company  and  also  receiver  for  the 
French  estate.  Secured  claims  are  $5,- 
212  and  the  total  assets  are  <:;r;,:?40,  con- 
sisting largely  of  stock  in  trade. 


Miller  to  Reduce 
Salaried  Employees 

Third    of    Large    Companies    to 

Make  10  to  25  Per  Cent 

Reduction 

AKRON,  Feb.  7— The  Miller  Rubber 
Co.  is  the  third  tire  corporation  in  Akron 
to  reduce  salaries,  in  addition  to  flat  wage 
cuts.  Notices  distributed  by  the  com- 
pany to  all  salaried  employees,  notify 
them  of  salary  reductions  understood  to 
range  from  10  to  25  per  cent,  to  become 
effective  Feb.  15.  Miller,  like  practically 
all  other  Akron  companies,  previously 
had  cut  wages,  hourly  rates  and  piece 
work  rates. 

Miller  officials  in  announcing  the 
salary  readjustments  call  attention  to  the 
necessity  for  the  step  in  view  of  the 
readjustment  of  economic  conditions,  and 
also  advise  that  salary  reductions  will 
be  based  upon  efficiency  of  service  of 
their  employees,  rather  than  enforcing 
a  flat  rate  of  reduction. 

"We  implore  our  employees,"  the 
notice  says,  "to  recognize  the  conditions, 
as  the  readjustment  of  the  world's  busi- 
ness and  commerce  cannot  possibly  be 
made  on  a  lop-sided  basis,  and  while  the 
reduction  in  commodities  has  not  yet 
fully  reflected  to  the  consuming  buyer, 
as  liquidation  proceeds  buying  prices  will 
automatically  seek  their  level.  We  ask 
that  our  employees  make  every  effort 
possible  to  adjust  themselves  to  the  con- 
ditions as  they  exist,  and  those  who  have 
practiced  the  extravagances  displayed 
should  bring  themselves  to  a  realization 
that  thrift  and  economy,  both  in  per- 
sonal affairs  and  in  employment  duties, 
will  become  absolutely  necessary.  We 
are  adjusting  the  rates  of  salaries  to 
equal  the  service  rendered  as  nearly  as 
possible." 

Firestone  Increases  Hours 

Wage  readjustments  made  effective  Feb. 
8  by  the  Firestone  Tire  &  Rubber  Co,, 
coincident  with  an  increase  in  factory 
working  hours,  are  expected  to  permit 
increased  production  without  any  ma- 
terial increase  in  cost,  it  is  announced. 
Firestone  departments  have  been  work- 
ing five  hours  a  day.  Under  the  new 
schedule  employees  in  the  factory  will 
work  seven  hours  a  day  for  the  same 
daily  rate  as  under  the  five  hour  sched- 
ule, thus  giving  the  company  practically 
ten  hours  increased  factory  operation 
each  week,  without  any  payroll  increase. 


CHAIN  OFFICERS   ELECTED 

MILWAUKEE,  Feb.  7— The  Auto  Life 
Tire  Chain  Co.,  which  established  a  fac- 
tory at  Cedarburg,   Wis.,  several  months 

s  is  increasing  production  to  meet  or- 
ders from  jobbers  and  dealers.  At  the 
annual  meeting  the  following  officers 
were  elected:  President,  E.  A.  Hoya; 
vice-president,  A.  L.  Wolff;  secretary, 
William  F.  Schad;  treasurer,  F.  A. 
\  mi]  ee. 
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Chicago  Show  Starts 
Midwest  Business 

Car  Prices  Evoke  Little  Comment 

— Distributers  Prepare  for 

Spring  Buying 

(Continued  from  jxige  286) 

In  a  number  of  instances  the  matter 
of  price  was  spoken  of  by  the  prospect 
but  this  did  not  figure  very  materially  in 
the  discussions  at  the  booths.  General 
business  conditions  affected  in  a  large 
measure  the  sale  of  cars  that  would  be 
bought  by  wage  earners.  The  buyers  of 
the  higher-priced  cars  have  pretty  well 
established  positions,  and  while  the  pur- 
chasers of  the  moderate  priced  cars  are 
to  a  certain  extent  concerned  in  read- 
justments they  are  not  affected  as  deeply 
as  are  the  lower-priced  car  buyers. 

That  the  dealers  feel  that  the  show 
will  bring  a  strong  revival  of  buying, 
with  thorough  merchandising  efforts  in- 
augurated around  the  prospects  obtained 
at  the  seven-day  exhibit,  is  evidenced  by 
the  fact  that  two  of  the  principal  dis- 
tributers of  the  moderate  priced  cars 
have,  during  the  week,  received  carload 
shipments  of  cars.  They  are  forestalling 
any  shortage  in  supply  that  the  spring 
may  bring. 

Detroit  Gains  Faith 

in  Normal  Resumption 

DETROIT,  Feb.  7 — The  returning  con- 
tingent of  Chicago  show  visitors  struck 
Detroit  like  a  breath  of  fresh  air.  Detroit 
has  been  undeniably  pessimistic  for  some 
weeks.  A  great  many  of  those  who  went 
to  the  New  York  show  came  back  with 
this  pessimism  relieved  to  some  extent, 
but  they  were  not  convinced.  Practically 
all  those  who  went  to  Chicago  have  come 
back  convinced  that  business  has  started 
on  the  upward  trend. 

The  beginning  of  buying  by  the  public 
will  not  be  felt  immediately  at  the  fac- 
tories, as  there  is  considerable  slack  that 
must  still  be  taken  up.  If  the  figure  of 
120,000  surplus  cars  in  the  country  is  cor- 
rect, this  means  nearly  two  months'* pur- 
chasing at  the  current  rate.  Unless 
buying  is  accelerated  to  some  extent,  the 
factories  will  not  feel  the  actual  buying 
until  the  middle  of  March.  There  is  suffi- 
cient indication  of  dealer  interest,  how- 
ever, to  have  convinced  the  average  fac- 
tory that  it  is  perfectly  feasible  to  start 
on  a  reasonable  production  schedule  and 
thus  build  up  an  organization  that  will 
pick  up  the  load  when  it  begins  to  be 
felt. 

There  have  been  some  great  lessons 
learned  during  the  past  year.  Manufac- 
turers meeting  at  Chicago  as  well  as  New 
York  discussed  these  freely.  Perhaps  the 
greatest  thing  that  has  been  learned  is 
the  necessity  for  flexibility  in  the  manu- 
facturing schedule.  No  one  could  tell  a 
year  ago  that  business  would  drop  so 
rapidly  as  it  did  toward  the  end  of  last 
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year,  and  bankers'  prophecies  on  this 
point  were  ignored.  The  result  is  that 
contracts  for  parts  were  made  over  long 
periods  and  for  great  quantities,  working 
an  injustice  on  the  parts  maker  as  well 
as  resulting  in  piling  up  inventory  at  a 
time  when  it  was  very  necessary  to  keep 
it  down. 

The  parts  makers  have  in  many  cases 
asked  the  car  manufacturer  to  help  bear 
the  load.  For  instance,  the  Zenith  Car- 
bureter Co.  has  asked  manufacturers  us- 
ing their  product,  where  these  concerns 
are  well  stocked  with  carbureters,  to  pass 
the  business  along  and  not  let  the  parts 
manufacturer  hold  the  bag.  They  have 
asked  that  for  every  100  cars  made  the 
manufacturer  take  fifty  carbureters.  This 
request  has  been  acceded  to  in  a  great 
many  instances  and  is  regarded  as  a  very 
equitable  arrangement. 

Highest   Production  in  May 

To  sum  up  the  situation  from  the  man- 
ufacturing standpoint,  general  produc- 
tion at  present  is  running,  leaving  out 
Ford,  at  about  25  per  cent  capacity.  This 
may  be  expected  to  increase,  if  one  were 
to  hazard  a  prediction  based  on  general 
observation,  to  35  per  cent  in  February, 
50  per  cent  in  April  and  60  per  cent  in 
May.  At  this  figure  it  is  very  apt  to 
remain  for  practically  the  balance  of  the 
year. 

The  Ford  situation  is  expected  to  have 
a  material  benefit  on  the  industry,  in  that 
a  price  increase  which  is  confidently  ex- 
pected will  be  a  material  factor  in 
showing  the  public  that  some  of  the  cars 
at  least  are  at  rock  bottom  prices.  It  is 
a  fact  that  is  genei-ally  clear  to  the  edu- 
cated public  that  some  cars  are  better 
buys  from  a  money  standpoint  than 
others.  This  is  a  situation  which  will 
have  to  clear  itself,  and  frankly  speaking 
there  are  cars  that  will  have  to  come 
down  in  price  in  order  to  meet  competi- 
tors' prices. 

From  the  parts  maker's  standpoint  it 
is  probable  that  until  confidence  is  re- 
stored he  will  have  to  work  on  three- 
month  orders  rather  than  six-month  until 
such  a  time  that  full  confidence  is  re- 
stored, but  unless  every  sign  it  is  pos- 
sible to  see  fails,  he  will  find  his  shop 
again  producing  and  his  business  grow- 
ing on  its  merits. 


Milwaukee  Sales  Most 

in  $1500-$2000  Class 

MILWAUKEE,  Feb.  7— How  well  the 
annual  Milwaukee  show  of  1921  func- 
tioned as  the  beginning  of  the  new  sell- 
ing movement,  is  indicated  by  semi-offi- 
cial figures  gathered  from  passenger  car 
dealers  who  exhibited. 

An  analysis  reveals  the  information 
that  show  sales  were  mainly  in  the 
medium  and  high-priced  passenger  car 
classes.  More  than  one-half  of  the  total 
retail  sales  were  in  the  class  from  $1,500 
to  $2,000,  and  one-third  from  $2,000  to 
$3,000,  the  remainder  being  almost 
equally  divided  between  the  $500  to 
$1,000  and  the  $3,000  to  $7,500  classes. 
Last  year  the  majority  of  sales  were 
in  the '$500  to  $1,000  class. 
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Cleveland  Confident 
of  Increased  Buying 

Factory  Representatives  at  Shows 
See  Indications  of  Good  Nor- 
mal Business  Year 


CLEVELAND,  Feb.  7— Factory  repre- 
sentatives at  the  New  York,  Chicago, 
Cleveland  and  other  shows  have  come 
home  convinced  that  there  will  be  a  re- 
bound from  the  low  selling  and  low  pro- 
duction conditions  that  have  prevailed, 
and  that  the  first  movement  upward  is 
under  way. 

"The  tide  has  turned  and  from  now  on 
we  may  be  assured  that  the  automobile 
business  will  gradually  come  into  nor- 
mal," said  Frank  C.  Chandler,  president 
of  the  Chandler  Motor  Co.,  upon  his  re- 
turn from  the  Chicago  show.  "Orders 
are  coming  into  the  factory  in  better 
volume  than  they  did  in  January.  Janu- 
ary was  better  than  December,  and 
March  will  be  better  than  February. 
Later  in  the  year  conditions  will  be  even 
better  and  I  am  optimistic  about  the 
record  that  finally  will  be  written  around 
the  present  year." 

At  the  Templar  factory,  Daniel  L. 
Britton,  factory  manager,  said  the  foi"ce 
of  workmen  would  be  increased  50  per 
cent  within  the  next  three  weeks  to  take 
care  of  increased  schedules.  Dealers' 
orders  are  coming  in  in  such  number  that 
larger  production  is  essential. 

Peerless  and  Winton  both  report  that 
increased  output  is  contemplated.  Other 
manufacturing  establishments  are  put- 
ting their  equipment  in  shape  in  order 
to  take  care  of  orders  expected  when  the 
trade  gets  into  full  swing. 

One  of  the  hopeful  signs  has  been  seen 
in  the  agricultural  districts  of  the  State. 
The  farmer  has  been  mighty  sore  at  the 
drop  in  prices  for  farm  products,  and 
especially  so  when  he  compared  these 
new  prices  for  what  he  produces  with 
prices  demanded  for  the  things  he  must 
purchase.  Salesmen  have  been  received 
better  lately  in  the  Ohio  agricultural 
districts,  according  to  reports  received 
by  dealers. 

The  reduction  in  the  price  for  gasoline 
is  another  factor  that  has  helped  to  create 
an  optimistic  mood  in  the  industry. 

White  Merges  Working  Forces 

At  the  White  Motor  Co.,  which  has 
been  operating  a  full  day  and  night  force 
during  the  period  when  other  plants  were 
either  shutting  down  or  greatly  curtail- 
ing production,  a  reduction  in  operations 
Will  take  place  March  1.  In  the  last  few 
months  working  time  has  been  reduced 
to  five  days  a  week  and  lately  to  four 
days. 

Commencing  March  1,  the  night  force 
of  1700  men  will  be  combined  with  the 
day  force.  One  force  will  work  three 
days  a  week  and  the  other  three  days. 
In  this  way  more  men  will  be  employed 
than  if  the  company  had  adopted  the 
policy  of  working  a  single  force  six  days 

a  week. 
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N.A.C.C.  Would  Slash 
Billion  From  Budget 

Taxation      Committee      Prepares 
Recommendations    on    Gov- 
ernmental Appropriations 

NEW  YORK,  Feb.  8— Elimination  of 
the  one  billion  dollar  increase  proposed 
in  certain  Federal  departmental  esti- 
mates for  1922,  reduction  of  a  military 
and  navai  program  to  its  lowest  prac- 
ticable point,  and  a  further  slash  of  1 
per  cent  in  the  estimate,  as  a  first  step 
in  a  return  to  "sane,  normal  conditions," 
are  the  major  proposals  contained  in  a 
tax  program  approved  to-day  by  the 
directors  of  the  National  Automobile 
Chamber  of  Commerce.  All  told,  the  re- 
ductions asked  amount  to  approximately 
$1,500,000,000. 

Other  proposals,  summarized,  include: 

Funding  of  the  cost  of  the  war,  spread- 
ing the  operation  over  a  period  of  50 
years,  including  therein  the  floating  in- 
debtedness. Victory  notes,  and  war  sav- 
ing certificates  which  come  due  in  1923. 

Suspension  of  the  program  of  retire- 
ment of  the  war  debt  during  the  period 
of  materially  increased  expenses  growing 
out  of  the  war  or  at  least  until  1923. 

Funding  of  demand  obligations  of 
Allies  and  acceptance  of  funding  securi- 
ties for  unpaid  interest  which  they  may 
be  unable  to  meet. 

Repeal  of  the  excess  profits,  excise, 
transportation,  consumption  and  other 
tax  burdens  growing  out  of  the  war. 

Provision  for  additional  revenue  from 
a    moderate    protective   tariff. 
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If  still  further  revenue  is  required,  con- 
sumption tax  is  suggested  of  1  per  cent 
on  all  commodities  based  on  the  retail 
sales  to  the  consumer. 

In  explanation  of  the  principles  pro- 
posed and  to  bear  out  an  expressed  con- 
viction that  if  the  major  premise  of 
economy  is  accepted,  no  further  taxes 
will  be  necessary,  a  table  of  proposed 
expenditures  and  estimated  receipts  for 
the  fiscal  year  1922  has  been  prepared 
by'  the  taxation  committee  of  the  cham- 
ber, made  up  of  C.  C.  Hanch,  chairman; 
H.  H.  Rice,  J.  Walter  Drake,  Charles 
Clifton  and  F.  I.  Barrows.  The  table 
is  shown  on  this  page. 
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M.  &  A.  M.  A.  Committees 

Named  by  Directors 

NEW  YORK,  Feb.  7— Committees  for 
the  coming  year  have  been  appointed  by 
the  board  of  directors  of  the  Motor  & 
Accessory  Manufacturers  Association. 
The  executive  and  finance  committees, 
which  are  identical,  are  composed  of  the 
following:  E.  H.  Broadwell,  chairman, 
Fisk  Rubber  Co.;  C.  E.  Thompson,  Steel 
Products  Co.,  Cleveland;  E.  P.  Ham- 
mond, Gemmer  Mfg.  Co.,  Detroit;  W.  O. 
Rutherford,  B.  F.  Goodrich  Co.;  G. 
Brewer  Griffin,  Westinghouse  Electric  & 
Mfg.  Co.,  Pittsburgh;  A.  W.  Copland, 
Detroit  Gear  &  Machine  Co.,  Detroit;  J. 
M.  McComb,  Crucible  Steel  Co.  of 
America,  Pittsburgh. 

The  show  and  allotment  committee  is 
composed  of  Rutherford,  Griffin  and  C. 
H.  L.  Flintermann  of  the  Detroit  Pressed 
Steel  Co. 

The  banquet  committee  is  headed  by 
McComb  and  the  membership  committee 
by  Copland. 


FEDERAL    EXPENDITURES    AND    RECEIPTS    FOR    1922 
PROPOSED  BY  TAXATION  COMMITTEE  OF  N.  A.  C.  C. 

EXPENDITURES 

Total  estimated  ordinary  expenditures  1921 $4,673,395,278 

Less  item  Federal  control  railroads 1, 025^000, 000 

Total  estimated  expenditures  1922  if  maintained  at  level  of  1921 $3,648,395,278 

Urgent   Deficiency   Item 478.000.000 

$4  126  395  278 
Less  reduction  of  10  per  cent  as  first  return  to  normal  standard '412i639|528 

$3,713,755,750 
Postal   Service   payable  from   Postal   Revenue 585,406.902 

Ordinary  expenses  payable  from  other  Sources  of  Revenue $3,128,348,848 

RECEIPTS 
Internal  Revenue: 

Income  and   Profits  Taxes $2,625,000,000 

Miscellaneous  1,375.000,000 

$4,000,000,000 
Less  loss  due  to  repeal  of  excess  profits 450.000.000 

Less  all  consumption  taxes  save  tobacco  and   liquor  based  on 

1921     receipts $714,386,743 

$2,835,613,257 
Loss  due  to  reduction   in  surtax 230.000,000 

$2,605,613,257 
Plus  increase  in  corporate  Income  due  to  excess  repeal 45.000.000 

$2,650,613,257  $2.650  613.257 

Public    lands 2.000.000 

Miscellaneous   sources 493.000.000 

Panama   Canal  tolls,  etc 14,530.000 

Total  estimated  receipts  »xc.   public  debt $3,510,143,257 


Reeves  Fiuds  Trade 
in  Rallying  Stages 

Coast  Markets  Better  Than  Cen- 
tral Districts — Kansas  Credits 
Again  Available 

NEW  YORK,  Feb.  8— Alfred  Reeves, 
general  manager  of  the  National  Auto- 
mobile Chamber  of  Commerce,  has  just 
returned  from  a  three  weeks'  trip  in  the 
West,  where  he  addressed  meetings  of 
dealers,  manufacturers  and  bankers  in 
Wisconsin,  Illinois,  Missouri,  Iowa  and 
Nebraska.  He  reports  encouraging  signs 
of  returning  business,  although  after  the 
spring  trade  future  progress  in  the  auto- 
mobile industry  will  depend  largely  on 
the  progress  that  other  industries  make 
in  returning  to  normal. 

Information  gathered  on  this  trip, 
coupled  with  reports  from  other  sections 
of  the  country,  indicate  that  the  best 
trade  in  cars  and  trucks  at  present  is 
along  the  Atlantic  and  Pacific  Coasts.  It 
is  somewhat  spotty  in  other  parts  of  the 
country. 

New  York,  Pennsylvania,  California, 
Ohio,  Illinois  and  Wisconsin  seem  to 
show  the  best  sales,  while  the  poorest 
sections  appear  to  be  through  the  South, 
particularly  Texas,  in  the  Dakotas,  and 
in  Iowa  and  Nebraska,  although  with  a 
general  upward  turn  everywhere. 

"As  in  1914,  1917  and  1919,  the  auto- 
mobile shows  have  marked  the  return 
of  buying  in  this  country  and  a  change 
of  spirit  not  alone  in  our  own  industry 
but  among  business  men  generally,"  said 
Reeves. 

"Surveys  in  the  different  sections  of 
the  country  supplied  the  interesting  in- 
formation that  buyers  are  waiting  for 
lower  prices  or  more  stable  prices.  They 
want  to  be  sure  that  prices  will  not  be 
changed  within  the  next  few  months. 
Almost  all  say  they  intend  to  buy 
another  car,  and  when  asked  the  kind, 
invariably  mention  a  car  of  higher  price 
than  the  one  they  are  using. 

"Trade  on  the  Atlantic  Coast  and  on 
the  Pacific  Coast  seems  to  be  in  the 
best  shape.  Wisconsin  is  doing  well  be- 
cause her  dairy  products  bring  cash  every 
day.  Constantly  improving  trade  is  re- 
ported from  Ohio  and  Illinois.  Poor 
trade  is  reported  from  the  South,  es- 
pecially Texas,  and  from  sections  of 
Nebraska,  Iowa  and  the  Dakotas. 

"We  find  dealers  with  their  houses  in 
order  and  in  the  right  spirit  for  a  spring 
sales  campaign.  They  have  some  griev- 
ances against  the  manufacturers,  just  as 
the  manufacturers  occasionally  have 
grievances  against  the  dealers.  That 
there  is  a  fine  spirit  of  co-operation, 
however,  is  evidenced  by  the  acceptance 
by  the  directors  of  the  N.  A.  C.  C.  of  the 
suggestion  by  the  National  Automobile 
Healers  Association  for  a  conference  of 
committees  to  review  trade  conditions  to 
sec  what  can  be  done  in  a  co-operative 
way  that  will  be  mutually  helpful. 

"Our  meetings  with  the  bankers  showed 
(Continued  on  page  293) 
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Improvement  Slight 
in  French  Industry 

Factories     Extend     Activities  — 

Citroen  Cuts  British  Price — 

Urge  Tax  Revisions 

(Special  Cable  to  Automotive  Industries) 
PARIS,  Feb.  5— Only  very  slight  im- 
provement was  shown  in  the  French  auto- 
mobile industry  during  January.  No 
factories  were  working  more  than  50  per 
cent  of  capacity  and  in  some  cases  pro- 
duction was  as  low  as  10  per  cent.  To 
give  employment  to  the  greatest  number 
of  men,  factories  are  running  only  four 
days  a  week. 

Many  firms  are  meeting  present  diffi- 
culties by  getting  into  other  branches  of 
the  engineering  trade.  Renault  is  mak- 
ing tools  and  factory  equipment.  Berliet 
is  building  narrow  track  railroad  mate- 
rial. 
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utility  vehicles  and  eligible  for  half-tax- 
ation rates. 
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There  have  been  no  price  reductions 
in  the  French  market,  but  Citroen  has 
cut  prices  £100  on  the  British  market. 
The  Lorraine-Dietrich  factory  is  practi- 
cally closed  because  of  the  fusion  with 
Clement-Bayard,  which  makes  one  fac- 
tory sufficient  to  meet  the  manufacturing 
requirements   of   the   two   companies. 


The  Austin  tractor  factory  in  France 
has  ceased  production.  Renault  has  a 
stock  of  1400  passenger  cars.  The  weed- 
ing-out  period  has  resulted  in  the  disap- 
pearance of  several  of  the  smaller  con- 
cerns. These  are  Turcat-Mery,  Majola, 
Sizaire-Naudin  and  Butterosi.  Many 
others  are  in  considerable  financial  diffi- 
culties, but  the  courts  are  showing  great 
leniency  in  not  forcing  firms  into  bank- 
ruptcy as  long  as  any  reasonable  arrange- 
ment for  continued  operations  can  be 
made. 

Some  leaders  in  the  industry  believe 
the  period  of  depression  in  France  will 
last  two  years.  The  truck  market  is 
glutted  with  army  stocks,  there  being 
still  23,000  trucks  lying  in  Government 
parks  and  all  dealers  loaded  up. 


High  car  taxation  and  the  high  price 
of  gasoline  are  largely  responsible  for 
the  passenger  car  depression.  The  syn- 
dicate of  automobile  manufacturers  has 
again  petitioned  the  government  to  re- 
lieve the  situation  by  abolishing  the  gas-/ 
oline  tax,  which  is  now  higher  than  the 
retail  pre-war  gasoline  selling  price,  and 
also  to  repeal  the  10  per  cent  luxury  tax 
on  automobiles. 

As  proof  of  the  utility  of  automobiles 
the  manufacturers  point  out  that  of  93,- 
115  passenger  cars  paying  taxation  last 
year,  59,492  were  officially  recognized  as 


The  French  Government  aviation  cred- 
its for  the  year  1921  total  527,354,645 
francs,  of  which  33,215,000  are  subven- 
tions for  the  regular  passenger  carrying 
lines,  and  11,850,610  for  the  general  bud- 
get civil  aviation. 


One  Talbot-Darracq  and  two  Sunbeams 
have  entered  for  the  Indianapolis  race, 
the  drivers  being  Boillot,  Thomas  and 
Resta.  . 

Tax  Repeal  Helpful 

in  Canadian  Market 

OTTAWA,  ONT.,  Feb.  8— Present 
activities  in  the  Ottawa  district  indicate 
that  the  automobile  business  will  see 
good  normal  sales  this  year.  Price  re- 
ductions are  already  announced  by  cer- 
tain manufacturers,  new  models  are  being 
placed  on  the  market  by  Canadian  firms 
and  already  shipments  of  several  of  the 
new  cars  have  been  received  by  Ottawa 
dealers.  The  industry  has  made  rapid 
recovery  from  the  adverse  situation 
which  prevailed  as  a  result  of  the  re- 
moval of  the  luxury  tax  and  as  a  result 
of  reconstructive  developments  last  fall. 

The  dealers  sustained  a  personal  set- 
back when  the  luxury  tax  was  removed, 
but  the  loss  of  tax  on  unsold  automobiles 
in  stock  at  the  time  that  the  Govern- 
ment levy  was  abolished  is  being  ab- 
sorbed by  the  manufacturers  and  the 
retailers,  and  this  incident  is  considered 
closed.  An  outstanding  feature  of  the 
Montreal  Automobile  Motor  Show  just 
concluded  was  the  genuine  feeling  of 
optimism  that  prevailed  in  the  automo- 
bile trade  and  otherwise.  Every  exhib- 
itor and  dealer  gave  evidence  of  a  cheer- 
ful tone  throughout  the  trade  and  the 
outlook  was  considered  extremely  bright 
by  everyone. 


Higher  Patent  Salaries 

Favored  by  Committee 

WASHINGTON,  Feb.  7— The  Nolan 
Bill,  which  fixes  the  compensation  of  em- 
ployees of  the  Patent  Office,  has  been 
reported  out  of  the  conference  committee 
and  recommended  for  favorable  action. 
The  conference  committee  accepted  the 
salary  recommendations  of  the  House 
committee,  which  are  about  20  per  cent 
higher  than  those  recommended  by  the 
Senate.  In  this  bill  the  Commissioner 
of  Patents  receives  $6,000.  The  time  re- 
maining for  passage  of  this  bill  is  quite 
short  and  those  interested  in  its  success 
would  be  wise  to  consult  their  Congress- 
men. 


LANDIS  MACHINE  CUTS  PRICES 
WAYNESBORO,  PA.,  Feb.  7— Begin- 
ning March  1,  the  Landis  Tool  Co.  will 
make  a  general  reduction  in  prices  on 
all  machines  with  the  exception  of  the 
crankshaft  grinding  machine.  This  re- 
duction will  average  15  to  20  per  cent  on 
the  entire  line  with  the  exception  of  the 
one  machine. 


Dnnlop  Management 
Arouses  Disquiet 

Dividends  for  Last  Quarter  Passed 

— Two     Directors     Resign — 

Arrange  New  Credits 

LONDON,  Feb.  5—  (By  Cable  to  Auto- 
motive Industries) — The  annual  report 
of  the  Dunlop  Rubber  Co.,  Ltd.,  shows 
a  balance  of  1,700,334  pounds  sterling, 
but  the  directors  decided  to  pass  the  ordi- 
nary dividend  and  the  preferred  divi- 
dend for  the  last  quarter. 

Because  of  dissatisfaction  over  the 
management  of  affairs,  Chairman  Orm- 
rod  of  the  board  of  directors  and  Direc- 
tor Dawson  have  resigned.  F.  A.  Szar- 
vasy,  chairman  of  the  British  Foreign 
&  Colonial  Corp.,  has  become  temporary 
chairman  of  the  board  and  will  be  in 
control  of  finances. 

Banks  have  come  to  the  relief  of  the 
company,  but  it  is  proposed  to  raise  a 
larger  amount  later  by  the  sale  of  de- 
bentures. Szarvasy  will  make  a  full 
statement  of  the  company's  affairs  to 
stockholders  on  Feb.  11.  It  is  under- 
stood that  Lord  Ashfield  of  the  London 
Underground  Electric  Railway  later  will 
become  chairman  of  the  board. 

Necessary  credits  have  been  arranged 
to  meet  all  obligations  pending  perman- 
ent financing.  Because  of  the  financial 
situation  it  has  been  found  impossible  to 
further  finance  the  Dunlop  American  Co. 
and  the  English  company  has  assumed 
the  responsibility  for  it,  thereby  safe- 
guarding its  position  through  the  assets 
of  the  American  concern. 


Domestic  Mail  Rates 

Extended  to  5  Countries 

NEW  YORK,  Feb.  4— The  domestic 
postal  rate,  beginning  this  month,  will 
apply  on  all  letters  and  post  cards  to 
Bolivia,  Colombia,  Honduras,  Nicaragua 
and  Peru,  according  to  an  order  just 
issued  by  the  Postal  Department.  The 
new  rates  have  been  put  into  effect  as 
the  result  of  negotiations  commenced  at 
the  International  Postal  Congress  held 
last  November  at  Madrid,  Spain.  The 
domestic  rate  also  applies  to  periodicals 
(one  cent  for  each  four  ounces  or  frac- 
tion thereof).*  The  maximum  weight  for 
periodicals  and  other  printed  matter,  in- 
cluding commercial  papers,  is  8  lb.  12 
oz.,  while  the  maximum  volume  for  sin- 
gle volumes  of  printed  books  will  be  11 
lb.,  the  maximum  dimensions  for  this 
class  of  mail  matter  in  the  form  of  a 
roll  being  40  in.  in  length  and  6  in.  in 
diameter.  Cuba  also  has  confirmed  the 
new  postal  convention. 


PERFECTION  ASSETS  HIGH 

MILWAUKEE,  Feb.  7— Schedules  filed 
by  the  Perfection  Engine  Co.  upon  an 
involuntary  petition  in  bankruptcy,  show 
assets  of  $27,273  and  liabilities  of  $16,- 
306.  The  first  meeting  of  creditors  is 
called  for  Feb.   11. 


February  10,  1921 


Willys  Corporation 
in  Bankers'  Control 

Formation    of    Single    Operating 
Company  May  Follow — Inter- 
ests of  Company  Extensive 

(Continued  from  page  288) 

The  first  preferred  stock  provides  that 
without  the  consent  of  at  least  75  per 
cent  of  the  outstanding  first  preferred 
the  corporation  may  not: 

1 — Create  or  permit  any  subsidiary 
company  to  create  any  mortgage  other 
than  purchase  money  mortgage,  lien  or 
incumbrance  on  the  property. 

2 — Issue  any  obligations  maturing 
later  than  one  year  from  the  date 
thereof. 

3 — Issue  any  stock  having  priority 
over  or  on  a  basis  with  the  present  first 
preferred. 

4 — Authorize  additional  first  preferred 
stock  without  the  consent  of  75  per  cent 
of  the  holders  of  outstanding  first  pre- 
ferred unless  the  net  value  of  the  tangible 
assets  of  the  corporation  including  the 
.proceeds  of  the  preferred  stock  to  be  is- 
sued, are  three  times  the  largest  aggre- 
gate amount  of  first  preferred  stock  out- 
standing, or  the  net  earnings  for  twelve 
consecutive  months  out  of  the  preceding 
fourteen  months  are  three  times  the  divi- 
dend requirements  of  the  first  preferred 
outstanding  and  to  be  issued. 

The  first  preferred  has  preference  as 
to  dividends  over  both  the  second  pre- 
ferred and  common  stock  and  in  case  of 
voluntary  liquidation  or  upon  dissolution 
of  any  capital  assets,  holders  of  the  first 
preferred  are  entitled  to  110  and  accrued 
dividends.  The  stock  also  provides  for  a 
sinking  fund  to  begin  this  year. 

The  first  preferred  stock  has  no  voting 
power  unless  four  quarterly  dividends 
are  in  default  of  sinking  fund  payments, 
in  either  of  which  events  it  shall  have 
the  right  to  elect  the  majority  of  the 
board  of  directors. 

While  no  authoritative  announcement 
has  been  made  covering  the  proposed 
reorganization  of  the  Willys  interests,  it 
can  be  said  that  the  program  which  had 
been  virtually  determined  upon  a  few 
weeks  ago  was  for  the  consolidation  of 
all  the  Willys  units  in  a  single  company 
patterned  after  the  General  Motors  Corp. 
This  would  include  the  Willys-Overland 
Co.  and  the  Willys  Corp.  with  their 
various  subsidiaries. 

Overland  Covers  Wide  Field 

The  Willys-Overland  Co.  owns  the 
Willys  Morrow  Co.,  of  Elmira;  the  Wil- 
son Foundry  &  Machine  Co.,  of  Pontiac; 
the  Moline  Plow  Co.,  and  all  branches  of 
the  plow  company.  The  Willys-Over- 
land Co.  has  plants  at  Toledo,  Elyria, 
Ohio,  and  Elmira.  N.  Y. 

John  N.  Willys  personally  is  credited 
with  owning  cunt  ml  of  the  Republic 
Truck  Co.,  of  Alma,  Mich.;  which  in 
turn  owns  all  the  common  stock   of  the 
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Torbensen  Axle  Co.  of  Cleveland.  Willys 
and  two  other  men  control  the  Fisk  Rub- 
ber Co.,  which  in  turn  controls  the  Fed- 
eral Rubber  Co.  Another  company  con- 
trolled by  Willys  and  his  associates  is 
the  United  States  Light  &  Heat  Corp.  of 
Niagara  Falls. 

If  such  a  consolidation  were  effected, 
it  would  result  in  the  formation  of  a 
gigantic  corporation  ranking  next  to  Gen- 
eral Motors  in  the  automotive  field.  Pro- 
moters of  the  plan  would  be  confronted 
with  countless  difficulties  and  an  immense 
amount  of  detail  which  could  be  smoothed 
out  only  by  long  continued  conferences. 
One  of  the  chief  difficulties  would  rest  in 
the  fact  that  the  preferred  stock  in 
nearly  all  the  Willys  companies  contains 
provisions  similar  to  that  carried  in  the 
first  preferred  in  the  Willys  Corp. 

The  difficulties  of  the  Willys  Corp. 
are  the  result  of  conditions  brought 
about  by  the  period  of  readjustment 
through  which  the  country  is  passing 
and  which  caused  the  virtual  collapse  of 
the  market  for  its  products. 
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Bank  Attitude  Constructive 

The  bankers  interested  in  the  corpora- 
tion have  assumed  a  constructive  atti- 
tude and  it  is  confidently  believed  the 
merchandise  creditors  will  do  nothing  to 
embarrass  the  backers  of  the  reorganiza- 
tion plan.  They  are  expected  to  assumte 
the  constructive  attitude  recently  dis- 
played by  the  creditors  of  the  Moline 
Plow  Co. 

The  troubles  of  the  corporation  are  be- 
lieved to  be  of  a  purely  temporary  char- 
acter and  when  the  demand  for  their 
products  increases,  a.s  it  undoubtedly  will 
in  a  short  time,  it  is  expected  the  burden 
will  soon  be  lightened.  It  is  considered 
certain  that  none  of  the  interests  involved 
will  take  any  step  which  would  necessi- 
tate drastic  action  and  that  some  means 
will  be  found  which  will  adequately  pro- 
tect all  the  investments  already  made. 


Walter  Creditors  to  Get 

Commission  on  Sales 

NEW  YORK,  Feb.  4— Business  of  the 
Walter  Sales  Co.,  Inc.,  in  this  city  will 
be  continued  under  a  creditors'  committee, 
on  which  will  serve  John  G.  Scattergood, 
vice-president  of  the  Gotham  National 
Bank;  C.  W.  Decker,  manager  of  the 
industrial  finance  department  of  Rob- 
ertson-Cole Co.;  Seymour  K.  Fuller,  at- 
torney for  the  Mutual  Finance  Corp.,  and 
William  Walter,  president  of  the  Walter 
.Motor  Truck  Co.  Unsecured  debts  of  the 
company  total  $125,000  and  assets  pos- 
sibly   loss    than    $2,000. 

The  committee  hopes  to  realize  enough 
revenue  to  pay  the  claims  of  creditors 
in  one  or  two  years  by  continuing  the  sale 
of  Walter  trucks.  An  agreement  has  been 
made  with  a  will-known  truck  company 
whereby  William  J.  Aitken  will  sell   its 

icl  on  commission,  and  will  also  sell 
tin'  Walter  truck,  the  commission  on  the 
latter,  less  expense  of  sales,  to  be  di  trib- 
uted  pro  rata  to  the  creditors. 


Reeves  Sees  Trade 
in  Rallying  Stages 

Question  of  Credits  Important  to 

Farmers — Hysteria  in  Industry 

Passed  Over 

(Continued  from  page  291)      , 

that  the  big  city  banks  are  doing  their 
sjiare  in  carrying  the  distributers  and 
big  dealers.  Because  of  the  heavy  bur- 
den of  the  small  town  banks  in  carrying 
crops  of  farmers,  they  have  not  been 
able  to  do  much  to  help  the  small  town 
dealer. 

"We  had  a  long  session  with  Governor 
Miller  of  the  Federal  Reserve  Bank  of 
Kansas  City,  and  Asa  E.  Ramsay,  his 
deputy  governor.  They  insisted  that 
reduction  of  automobile  credit  last  year 
was  vitally  necessary  in  their  territory, 
not  because  the  automobile  business  was 
not  essential,  but  because  it  already  had 
big  credits,  and  other  matters  were  more 
pressing.  Mr.  Miller  said  his  bank  had 
just  gotten  out  of  debt  for  the  first  time 
in  eighteen  months  and  he  hoped  soon 
to  be  able  to  again  rediscount  automobile 
and  some  twenty  other  kinds  of  paper 
that  had  been  temporarily  sidetracked 
during  the  pressing  need  from  the  agri- 
cultural districts.  The  member  bankers 
have  continued  to  care  for  their  automo- 
bile customers. 

"The  farm  trade  is  certain  to  be 
poorer  than  usual  this  year.  Not  alone 
are  crops,  raised  with  high  labor  costs, 
bringing  very  much  lower  prices  than 
expected,  but  many  tenants  have  raised 
their  crops  on  land  rented  at  high  prices 
in  some  cases  where  the  crop  will  not 
bring  an  amount  equal  to  the  rent. 

"On  this  three  weeks'  trip  we  found 
that  the  hysteria  in  the  industry  has 
passed  and  that  the  manufacturers  and 
dealers  are  putting  their  houses  in  order 
anil  are  preparing  for  a  conservative, 
normal  year  with  intensive  sales  effort 
as  the  high  keynote. 

Truck  Dealers  Discouraged 

"In  connection  with  trucks,  wo  found 
the  dealers  somewhat  discouraged  with 
present  conditions.  A  slowing  down  in 
business  has  materially  decreased  the 
demand,  while  the  open  weather  has  per- 
mitted the  railroads  to  carry  all  the 
freight  offered.  In  fact,  the  railroads 
now  report   300,000  idle  freight  cars. 

"Bankers  and  the  far-seeing  dealers 
know  that  the  truck  business  has  a  fine 
future,  which  depends  somewhat  on  how 
soon  we  have  renewed  business  activity 
and  how  soon  the  program  for  our  much- 
needed  building  operations  get  undei 
way.  The  railroads,  loo,  will  buy  trucks 
for  short  haul  work,  which  spells 
brighter  days  for  motor  trucks,  of  which 
wo   have   less   than   a   million   in   use." 

Reeves  will  attend  a  dealers'  meeting 
at    Syracuse   Friday  night,  and   will 
other  cities  as  his   time   permits. 
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Goodyear  to  Operate 
Under  Voting  Trust 

Details  of  Refinancing  Wait  Stock- 
holders'   Approval  —  Name 
Supervising  Committee 


NEW  YORK,  Feb.  9— The  eagerly 
awaited  report  of  the  plan  decided  upon 
for  the  reorganization  and  refinancing 
of  the  Goodyear  Tire  &  Rubber  Co.  was 
made  public  to-day.  It  provides  for  re- 
capitalization and  readjustment  of  the 
debt  and  was  agreed  upon  only  after 
weeks  of  negotiation. 

The  program  will  be  submitted  to  the 
stockholders  for  ratification  at  a  special 
meeting  to  be  held  in  the  next  fortnight. 
The  adjourned  meeting  which  was  to 
have  been  held  Friday  for  discussion  of 
the  refinancing  will  be  deferred  again. 

There  have  been  persistent  reports 
that  when  the  plan  went  into  effect  there 
would  be  important  changes  in  the  man- 
agement with  the  elimination  of  Presi- 
dent Seiberling  from  active  control  but 
official  confirmation  is  lacking.  Robert 
T.  Swaine,  who  is  associated  with  Paul 
D.  Cravath,  counsel  for  the  company, 
said  to-day  there  was  no  certainty  any 
changes  would  be  made  and  denied  em- 
phatically that  any  had  been  decided. 

The  agreement  provides  that  provision 
satisfactory  to  the  merchandise  creditors 
will  be  made  for  the  future  election  of 
directors  by  the  creation  of  a  voting  trust 
or  by  the  creation  of  management  stock 
vested  in  five  persons  designated  by  the 
merchandise  creditors  whose  claims  are 
said  to  aggregate  $70,000,000. 

Before  the  plan  can  be  declared  oper- 
ative it  must  be  approved  by  the  com- 
pany's stockholders  in  a  meeting  to  be 
held  shortly,  and  the  stocks  which  are  to 
go  to  the  merchandise  and  contingent 
creditors  must  be  exchanged  for  the  debt 
by  negotiation  with  every  creditor.  Steps 
taken  denote  co-operative  progress,  but 
it  is  recognized  that  it  will  be  several 
weeks  before  the  plan  can  be  consum- 
mated. The  only  issuance  of  securities 
for  sale  to  the  investor  contemplated  is 
$25,000,000  of  first  mortgage  twenty  year 
8  per  cent  sinking  fund  bonds,  but  that 
financing  will  not  be  undertaken  until  the 
junior  situation  is  cleared  up. 

Plan  Generally  Approved 

The  plan,  as  agreed  to,  is  a  sort  of 
when,  as  and  if  issued  affair,  although  it 
has  been  assented  to  by  the  bankers,  the 
largest  creditors  and  the  holders  of  a 
majority  of  the  company's  common  stock. 
Holders  of  the  existing  common  and  pre- 
ferred stock  will  receive  like  amounts  of 
stock  in  the  reorganized  company,  except 
that  the  shares  will  be  changed  to  no  par 
value  for  the  purpose  of  wiping  out  the 
existing  deficit   a  ding  25   per 

cent  of  the  company's  liabilities  on  mer- 
chandise commitn 

cations  and  prices  have  been  fixed.  Then 
the  company  will  be  recapitalized  by  the 
issuance  of  the  following  additional  se- 
curities:    Twenty-five  million  dollars  of 
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first  mortgage  bonds,  $25,000,000  of  ten 
year  8  per  cent  sinking  fund  debentures, 
$35,000,000  of  8  per  cent  preference  stock, 
$65,000,000  of  7  per  cent  preferred  stock, 
and  900,000  shares  of  common  stock  of 
no  par  value. 

The  bank  creditors'  committee  will  try 
to  effect  the  sale  of  $25,000,000  of  de- 
bentures, $35,000,000  of  prior  preference 
stock  and  256,000  shares  of  common  stock 
to  present  holders  of  the  company's 
stock.  Cash  realized  by  the  company 
from  that  sale  will  be  applied  toward 
the  payment  of  its  bank  debt  and  to  pro- 
vide it  with  new  working  capital. 

Will  Pro-rate  Contracts 

Regarding  the  pro-rating  of  material 
contracts  the  plan  says: 

"Such  arrangements  as  the  merchan- 
dise creditors'  committee  may  approve 
shall  be  made  to  the  end  that  the  com- 
pany shall  not  be  required  to  take  mate- 
rials on  contracts  on  which  specifications 
and  prices  have  been  fixed  faster  than 
they  are  needed  for  production,  provided 
it  takes  no  similar  materials  from  others 
than  those  with  whom  it  has  contracts  at 
present,  and  also  to  the  end  that  deliver- 
ies when  taken  shall  be  equitably  pro- 
rated, the  particular  kind  of  material 
considered,  to  such  existing  contracts, 
and  in  the  case  of  rubber  to  existing 
contracts  and  rubber  now  pledged  to  se- 
cure bank  debt.  The  banks  holding  debt 
so  secured  will  be  asked,  as  part  of  the 
plan,  to  extend  the  debt  pending  such  use 
of  the  pledged  rubber." 

Present  commitments  for  future  deliv- 
eries of  merchandise  on  which  specifica- 
tions and  prices  have  been  fixed  are: — 

For   rubber $  7.200,740 

For  cotton 5.664.000 

For  fabric 41,879.763 

For  other  materials 215.000 

Total $54,959,503 

The  plan  will  be  carried  out  under  the 
supervision  of  a  bank  creditors'  commit- 
tee, composed  of  Robert  C.  Schaffner, 
Chicago;  John  Sherwin,  Cleveland,  and 
Ralph  Van  Vechten,  Chicago;  a  mer- 
chandise creditors'  committee,  composed 
of  W.  E.  Bruyn,  New  York;  F.  L. 
Jenckes,  Providence ;  Myi-on  C.  Taylor, 
New  York;  a  preferred  stockholders' 
committee,  composed  of  George  W. 
Crouse,  Akron;  Reamy  E.  Field,  Cincin- 
nati; Charles  A.  Morris,  Cleveland;  A. 
H.  Scoville,  Cleveland,  and  J.  Herndon 
Smith,  St.  Louis,  and  a  common  stock- 
holders' committee,  composed  of  Fred  S. 
Borton,  Cleveland;  C.  R.  Erwin,  Chicago; 
E.  E.  Mack,  Canton;  Russel  L.  Robinson, 
Akron,  and  F.  A.  Seiberling,  Akron. 


VAN  SICK  LEX  ON  PART  TIME 

ELGIN,  ILL.,  Feb.  7— A  report  that  the 
Stewart-Warner  Corp.  is  negotiating  for 
the  purchase  of  the  Van  Sicklen  Speed- 
ometer Corp.  is  denied  by  the  latter,  hut 
it  is  announced  that  the  plant,  closed 
for  some  time  at  Elgin,  111.,  has  been  re- 
opened and  will  operate  upon  a  five- 
day  basis.  It  is  also  announced  that 
i  lu-  holding?  formerly  held  by  Eastern 
parries  have  hern  purchased  by  resi- 
dents of  Elgin.  'I'll  however,  will  not 
make  any  change  in  the  policy  or  man- 
agement. 
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New  York  Would  Ban 
Use  of  Heavy  Trucks 

Prohibitive    Taxes    Outlined    for 

Legislation  on  Capacities  of 

5-Ton  and  Over 


ALBANY,  N.  Y.,  Feb.  8— Heavy  mo- 
tor trucks  will  be  taxed  off  the  roads 
under  the  plan  of  legislation  being 
drafted  here  to  meet  the  recommenda- 
tions of  Governor  Miller's  annual  mes- 
sage. No  secret  is  made  of  the  intention 
of  the  legislation,  the  lawmakers  taking 
the  view  that  the  use  of  heavy  trucks 
imposes  prohibitive  upkeep  costs,  and 
that  the  best  way  to  check  this  is  to  tax 
the  heavy  vehicles  out  of  existence. 

Under  the  proposed  legislation  annual 
fees  of  $500  are  fixed  for  trucks  of  5-ton 
carrying  capacity;  $600  for  6-ton;  $700 
for  7-ton,  and  $800  for  8-ton.  Trucks  of 
less  than  5-ton  capacity  would  be  per- 
mitted to  operate  for  $50  to  $90  a  year. 

License  fees  for  passenger  cars  under 
the  new  proposed  rate  would  not  exceed 
10  cents  per  horsepower,  whereas  the 
present  rate  is  25  cents.  The  bulk  of 
the  tax  would  apply  on  car  value  and  it 
is  estimated  would  add  about  $2,000,000 
annually  to  the  State's  revenue. 

"The  high  tax  on  motor  trucks  is  being 
proposed  with  the  deliberate  purpose  of 
putting  an  end  to  the  use  of  super-motor 
trucks  on  our  roads,"  said  Senator  Low- 
man,  chairman  of  the  Senate  committee 
on  internal  affairs.  "We  cannot  drive 
them  off  the  roads  but  we  propose  to  tax 
them  off.  They  tear  up  the  roads  fright- 
fully and  make  not  only  the  upkeep  of 
the  roads  but  the  cost  of  construction  and 
maintenance  of  bridges  along  the  State 
roads  prohibitive.  The  interests  involved 
must  be  compelled  by  the  only  means  at 
our  disposal  to  distribute  the  weight  of 
their  loads  and  use  smaller  trucks." 

The  new  motor  vehicle  bill  will  be  spon- 
sored by  Senator  Hewitt. 

N.  A.  C.  C.  Prepared  to  Act 

NEW  YORK,  Feb.  9— New  York  sub- 
committees of  the  National  Automobile 
Chamber  of  Commerce  will  be  prepared 
to  take  instant  action  when  the  new  mo- 
tor vehicle  legislation  is  presented,  said 
Harry  Meixell,  secretary  of  the  motor 
conference  committee.  Whether  the  act 
will  be  as  drastic  as  outlined  is  ques- 
tioned by  him,  but  he  said  every  precau- 
tion would  be  taken  to  protect  the  inter- 
ests of  the  industry. 


REYNOLDS     ORDERED     DISSOLVED 

MT.  CLEMENS,  MICH.,  Feb.  10— The 
Circuit  Court  of  Macomb  County  has 
signed  an  order  dissolving  the  Reynolds 
Motor  Truck  Co.  and  appointing  Charles 
J.  Rcimold  permanent  receiver  under  a 
bond  of  $75,000.  A  request  by  a  credit- 
ors' committee  for  the  appointment  of  a 
joint  receiver  as  their  representative  was 
denied.  The  creditors  committee  now  is 
considering  the  advisability  of  filing  an 
involuntary  petition  in  bankruptcy. 
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Manufacturers  Hold 
Production  Rate  Low 

Surplus   Stocks   Diminish  Gradu- 
ally   as    Buying    Resumes — 
Labor  Resents  Wage  Cuts 

DETROIT,  Feb.  8— The  attitude  of  au- 
tomobile manufacturers  indicating  deter- 
mination not  to  be  swept  off  their  feet 
by  optimism  engendered  by  the  show  is 
indicated  in  an  almost  universal  decision 
not  to  increase  production  schedules  for 
the  time  being.  The  tendency  toward 
conservatism  is  shown  plainly  in  figures 
for  January  with  a  total  output  of  14,615 
cars  in  32  factories  in  Detroit  and  Mich- 
igan and  in  the  Overland  and  Willys- 
Knight  plants  in  Ohio.  This  is  far  be- 
hind that  of  December,  though  a  compa- 
rison would  not  be  fair  for  the  reason 
that  Ford  operated  until  Christmas  Eve. 
The  output  in  the  same  factories  in  Janu- 
ary, 1920,  was  180,310,  which  included 
the  output  of  both  Ford  and  Dodge. 

While  there  are  indications  that  pro- 
duction for  February  will  not  be  in- 
creased materially,  the  spring  demand 
will  prompt  increased  schedules  in 
.March.  Whether  this  spring  business 
will  reach  anything  like  normal  propor- 
tions is  a  problem,  but  it  certainly  will 
mean  the  resumption  of  operations  in  all 
plants  with  current  demand  determining 
output.  It  is  contended  by  many  that 
with  the  curtailed  production  of  the  last 
few  months,  the  surplus  stocks  are  rap- 
idly being  dissipated  and  the  factories 
will  be  kept  busy  supplying  the  demand 
after  March. 

The  contention  is  admitted  generally; 
though  the  more  conservative  among  the 
manufacturers  regard  the  term  "busy"  as 
meaning  that  the  factories  will  be  oper- 
ating full  time  but  with  greatly  re- 
duced forces  and  the  production  sched- 
ules ranging  from  40  to  50  per  cent  of 
the  1920  record.  Adding  to  prevailing 
unfavorable  conditions  are  the  labor 
troubles,  which  are  beginning  to  loom 
large  despite  unemployment.  While  the 
strike  now  in  progress  is  confined  to  the 
body  plants,  the  agitation  for  return  to 
high  wages  paid  last  year  and  antago- 
nism toward  present  reduced  wage  scales 
is  felt  in  the  automobile  plants.  This 
attitude  is  being  nurtured  by   idle   men. 

Strike  Closes  Fisher  Plants 

The  strike  spirit  spreading  through 
the  plants  of  the  Fisher  Body  Corp.  fol- 
lowing the  walkout  in  the  trimming  and 
painting  shop  resulted  in  an  order  yes- 
terday closing  all  that  company's  plants 
and  the  plant  of  the  Anderson  El 
Co.,  which  makes  bodies  for  Packard  and 
other  companies,  is  closed.  The  Automo- 
bile Body  Co.,  which  was  closed  on  ac- 
count of  the  strike,  has  been  reopened 
with  non-union  labor.  The  strike  in  the 
body  department  at  the  Packard  planl  i 
regarded  as  responsible  chiefly  for  the 
closing  of  that  factory. 

Everett  Bros,  plant  will  not  be  in  oper- 
ation for  some  time  and  consequently  is 
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not  affected.  Briggs  Mfg.  Co.,  which  re- 
sumed operations  on  slightly  under  50 
per  cent  basis  ten  days  ago,  has  not  been 
affected  by  the  strike.  This  company 
builds  Ford  bodies  exclusively  and  now 
has  about  1300  men  working,  though  they 
admit  operations  are  indefinite  and  be- 
lieve the  plant  again  will  close  unless 
operations  start  at  the  Ford  factory  soon. 
No  one  seems  even  to  guess  what  the 
Ford  plans  are,  though  the  fact  that  the 
parts  makers  have  been  given  no  orders 
to  start  is  regarded  as  significant  and 
builders  of  Ford  parts  are  a  unit  in  ex- 
pressing belief  there  will  be  no  production 
there  until  after  March  1.  This  situation 
was  forecast  at  the  time  the  plant  went 
down  Christmas  Eve.  The  plant  is  prac- 
tically idle.  Only  about  500  men  are  at 
work  and  they  are  employed  solely  in 
replenishing  the  parts  stock. 


Dodge  Surplus  Still  Large 

Dodge  plans  are  equally  mysterious. 
Dodge  had  a  large  surplus  of  cars  in 
storage  when  production  was  stopped  and 
although  there  has  been  some  demand, 
especially  in  certain  sections,  the  stock  in 
the  warehouses,  in  transit  and  in  the 
hands  of  dealers,  still  is  said  to  be  large. 
President,  F.  J.  Haynes  said  this  week, 
no   plans  for  reopening  had  been  made. 

Packard,  which  went  down  ten  days 
ago,  still  is  idle,  and  the  30-day  maxi- 
mum fixed  by  Vice-President  Roberts  as 
the  shut  down  period  will  find  the  gates 
closed. 

Reo  this  week  went  on  a  ten  hour  day 
full  time  schedule  with  the  entire  force 
working.  Reo  executives  expressed  con- 
fidence of  continued  improvement.  The 
company  delivered  1800  vehicles  in  Janu- 
ary; 720  passenger  cars  and  the  balance 
speed  wagons. 

Paige  reports  renewed  optimism  among 
the  dealers  and  a  slight  improvement  in 
sales,  though  not  sufficient  to  justify  an 
increased  production  schedule  and  the 
plant  will  continue  operation  as  at  pres- 
ent— on  about  25  per  cent  output. 

There  is  no  change  at  the  Hudson- 
Essex  factories.  The  Essex  plant  is  still 
closed,  but  a  small  force  is  building  both 
styles  in  the  Hudson  plant. 

Cadillac  was  down  the  greater  part  of 
January  and.  had  comparatively  no  out- 
put, employees  being  used  in  building  up 
the  parts  stock.  They  began  on  a  sched- 
ule of  40  cars  daily  Feb.  1,  but  up  to  the 
present  have  not  reached  this  schedule 
and  are  building  about  25. 

Maxwell-Chalmers  plants  are  still  idle 
awaiting  outcome  of  reorganization  ef- 
forts in  New  York. 

Lincoln  Sales  Encouraging 

Lincoln  officials  report  encouraging 
outlook  from  the  sales  end,  and  a  ten- 
dency  toward  improvement  but  the  manu- 
facturing schedules  are  not  to  be  in- 
creased until  such  time  as  sales  justify. 

Oldsmobilc  is  working  full  time  build 
ing  the  new  four  and  some  eights  but  no 
trucks  save  on  orders.  Oldsmobile  re 
ports  an  encouraging  outlook,  but  the 
present  schedule  of  around  60  daily  will 
lie  continued  for  the  time  being 

Bri  COe  is  working  7(10  men  full  time 
(Continued  on  next  page) 
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Tractor  Show  Opens 
Wide  Sales  Avenue 

Registration     Admission     System 

Proves  Advantages — Foreign 

Machines  Bid  for  Business 

COLUMBUS,  OHIO,  Feb.  7— The 
six  National  Tractor  Show,  held  under 
the  auspices  of  the  National  Implement 
and  Vehicle  Association,  was  opened  to 
the  public  in  a  range  of  eight  buildings 
at  the  State  Fair  Grounds  here  this 
morning.  The  show  is  probably  the  larg- 
est that  has  ever  been  staged  by  any 
branch  of  the  automotive  industry,  on 
the  basis  of  floor  space  occupied. 

By  comparing  the  list  of  tractor  ex- 
hibitors with  a  recent  list  of  tractor  mak- 
ers it  is  evident  that  a  very  considerable 
number  of  the  newer  and  smaller  con- 
cerns are  not  represented.  Forty-nine 
makes  of  tractors  are  shown,  including 
three  foreign  makes,  the  Italian  Fiat  and 
the  French  Renault  and  Sonua,  all  three 
of  which  have  been  described  and  illus- 
trated in  Automotive  Industries. 

Of  the  49  makes  eight  are  creeper 
tractors — the  Holt,  Best,  Bates,  J.  T., 
Cletrac,  Monarch,  Hicks  and  Renault, 
and  the  rest  wheeled  types.  It  should  be 
mentioned,  however,  that  the  Bates  is 
now  made  in  both  a  creeper  and  a 
wheeled  type.  The  wheeled  Bates,  which 
is  shown  for  the  first  time,  is  identical 
with  the  familiar  "steel  mule"  from  the 
front  end  back  to  the  rear  axle. 

This  year  the  management  has  broken 
loose  from  the  time-honored  practice  of 
charging  an  admission  fee,  and  it  is 
hardly  to  be  doubted  that  free  admis- 
sion will  become  the  general  rule  in  the 
future  for  industrial  shows  of  products 
of  an  exclusively  utilitarian  character. 
The  show  management,  of  course,  will 
lose  quite  some  money  from  admissions, 
but,  on  the  other  hand,  there  are  several 
important  advantages  to  this  scheme. 

In  the  first  place,  the  offer  of  a  free 
admission  will  induce  some  prospects  only 
as  yet  mildly  interested  in  tractors,  to 
attend,  especially  farmers  located  at 
moderate  distances,  and  it  is,  of  course, 
far  more  important  to  get  these  luke- 
warm prospects  to  the  show  than  those 
already  sold  on  tractor  farming. 

Buttons  Identify  Visitors 

Then,  each  visitor  on  entering  the 
show  is  compelled  to  register  and  give  his 
business — whether  he  is  a  farmer,  a 
dealer  or  an  exhibitor — and  after  having 
registered  he  is  given  a  button  which  ad- 
mits him  to  the  show,  and  the  color  of 
this  button  reveals  his  status. 

Finally,  when  the  show  is  closed  on 
Saturday  evening,  the  management  will 
have  an  excellent  all  live  list  of  tractor 
prospects  which  no  doubt  will  be  avail- 
able to  all  members  of  the  N.  I.  V.  \  if 
not  to  all  exhibitors,  and  after  the  differ- 
ent sales  departments  have  finished  their 
work  on  this  list  most  of  the  pre 
should  have  been  converted  into  owners. 
(Continued  on  next  page) 
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Tractor  Show  Opens 
Wide  Sales  Avenue 

New     Models     All     Have     Four- 
Cylinder   Engines    and    En- 
closed Drives 

(Continued  from  preceding  page) 

The  participation  of  European  tractor 
manufacturers  in  the  show  is  worthy  of 
note  and  shows  that  some  competition 
from  that  source  must  be  expected  in 
the  future.  This  is  the  first  time  that 
European  tractors  have  been  offered  for 
sale  here.  No  doubt  the  fact  that  the 
great  majority  of  the  farms  in  Italy  and 
France  are  so  small  that  a  tractor  cannot 
be  used  on  them  to  advantage  is  com- 
pelling these  manufacturers  to  look  for 
outlets  elsewhere,  and  the  recent  busi- 
ness depression  abroad  may  also  have  had 
something  to  do  with  the  move. 

It  is  difficult  to  discern  any  general 
new  trends  in  tractor  design.  There  are 
a  considerable  number  of  new  farm  trac- 
tors at  the  show  and  all  of  them  are  of 
the  modern  type  with  four  cylinder  en- 
gines, enclosed  drive  and  generally  clean 
design.  Following  is  a  list  of  the  new 
machines  with  a  brief  outline  of  their 
characteristics;  full  illustrated  descrip- 
tions of  the  more  important  designs  be- 
ing reserved  for  a  future  issue. 

The  Huber  Mfg.  Co.  exhibits  the  Huber 
Super  Four  which  has  a  Midwest  en- 
gine, but  is  otherwise  very  similar  to  the 
Huber  Light  Four.  It  has  a  15-30  hp. 
rating  and  the  two  speeds  are  3  and  4% 
m.p.h.    A  dry  disk  clutch  is  used. 

The  J.  I.  Case  show  a  new  40-72  hp. 
tractor  designed  along  the  same  lines  as 
their  smaller  machines,  and  their  com- 
plete line  has  now  been  revised  on  mod- 
ern lines.  This  is  the  first  time,  so  far 
as  the  writer  knows,  that  a  giant  tractor, 
that  is,  one  of  more  than  five  plows  capac- 
ity, has  been  designed  on  strictly  mod- 
ern lines  with  a  completely  enclosed  drive 
and  none  but  cut  gears  running  in  oil. 

A  larger  Twin  City  model,  a  20-35  hp., 
similar  in  design  to  the  Twin  City  12-20, 
is  being  exhibited  by  the  Minneapolis 
Steel  and  Machinery  Co.  The  gears  on 
this  tractor  are  made  of  chrome  nickel 
steel  and  are  shrunk  onto  wheel  centers, 
the  drive  being  taken  on  splines  on  the 
centers  and  ring  gears.  This  machine 
weighs  8500  lb. 

A ult man-Taylor   Makes  Change 

Several  important  changes  in  their  15- 
30  hp.  model  have  been  made  by  the  Ault- 
man-Taylor  Machinery  Co.  One  is  the 
substitution  of  a  drop  forged  I  section 
axle  for  the  built-up  front  axle  and  an- 
other the  provision  of  a  cross  spring  in 
front.  A  tubular  radiator  is  now  fitted 
and  there  is  a  brake  acting  on  the  belt 
pulley. 

in  equipment  have 
been  made  by  the  Samson  Tractor  Co.  An 
air  washer  is  now  fitted,  located  on  the 
left  side  of  the  cylinder  block.  Two 
Hyatt  bearings  are  mounted  in  each  front 
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wheel,  and  clutch  control  is  provided  so 
the  clutch  can  be  locked  in  position  when 
doing  belt  work.  The  fan  is  now  made 
with  a  double  bearing,  driven  by  a  wide 
fiat  belt  and  provided  with  an  automatic 
tensioning  device.  An  impulse  starter,  a 
radiator  shield  and  an  exhaust  pipe  ex- 
tending below  the  rear  axle,  have  been 
added  to  the  equipment.  A  large  hand 
hole  is  to  be  provided  in  the  gear  case 
hereafter. 

The  Holt  Mfg.  Co.  exhibited  a  snow  re- 
moval tractor  as  sold  to  the  City  of  New 
York,  and  tractors  for  the  same  purpose 
were  shown  by  the  Cleveland  Tractor  Co. 
and  the  Bates  Machine  &  Tractor  Co. 
The  Holt  concern  also  shows  a  large  log- 
ging tractor  with  completely  enclosed 
cab. 
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Revere  to  Operate 

Under  Receivership 

LOGANSPORT,  IND.,  Feb.  7— The 
Citizens  Loan  &  Trust  Co.  of  this  city 
has  been  appointed  receiver  for  the 
Revere  Motor  Car  Corp.  by  .the  Circuit 
Court  of  Cass  County  in  a  suit  filed  at 
Hammond  by  C.  Edwin  Osborn  and  other 
stockholders.  Under  the  order  of  the 
court,  the  bank  will  keep  the  company's 
property  intact  and  the  plant  in  opera- 
tion for  a  sufficient  length  of  time  to 
permit  the  stockholders  to  refinance  the 
company. 

A  bankruptcy  suit  instituted  recently 
against  the  Revere  corporation  was  dis- 
missed in  Federal  Court  after  a  special 
master  had  declared  the  company  solvent 
with  assets  of  $1,157,328  and  liabilities 
of  only  $354,659. 

The  Revere  corporation  has  been  made 
defendant  in  damage  suits  aggregating 
$548,000,  filed  in  the  Circuit  Court  here 
by  the  Revere  Motor  Sales  Corp.  of 
Delaware.  The  complaints  allege  breach 
of  contract,  disregard  of  court  judgment 
and  inability  or  neglect  to  make  pay- 
ments on  cars  sold. 

The  breach  of  contract  suit  asks  for 
$450,000  damages.  The  disregard  of 
court  judgment  suit  seeks  $25,000.  The 
failure  to  make  payments  suit  asks  for 
$59,000,  while  a  fourth  suit  asks  for 
payment  of  $14,000,  alleged  to  have  been 
loaned  to  the  local  concern  by  the  plain- 
tiff company.  Efforts  for  an  amicable 
settlement  of  the  case,  started  two 
months  ago,  have  failed. 


S.   A.   E.  TO   EXTEND    RESEARCHES 

NEW  YORK,  Feb.  9— The  semi-annual 
meeting  of  the  Society  of  Automotive 
Engineers  will  be  held  at  the  West  Baden 
Springs  Hotel  at  West  Baden,  Ind.,  May 
24-28.  West  Baden  was  selected  after 
a  careful  canvass  of  various  places  by 
the  meetings  committee. 

Research  work  under  the  direction  of 
a  committee  will  be  one  of  the  major 
activities  of  the  S.  A.  E.  and  an  appro- 
priation of  $30,000  for  this  work  was 
made  by  the  council  at  its  meeting  in 
Chicago  last  week.  This  work  is  expected 
to  become  as  important  an  activity  of 
the  S.  A.  E.  as  standardization  has  been 
and  still  is. 


Manufacturers  Hold 
Production  Rate  Low 

Most    Companies    Get    Good    Re- 
ports of  Show  Activities  from 
Distributors 

(Continued  front  preceding  page) 
which  is  about  one-third  their  regular 
force.  Officials  bring  good  reports  and 
say  dealers  are  confident  of  steady  up- 
ward trend.  The  company  was  in  pro- 
duction in  January  and  will  not  increase 
their  output  during  February  but  will 
start  on  a  schedule  of  30  daily  March  1 
and  expect  to  increase  this  until  a  maxi- 
mum of  75  daily  is  reached. 

Studebaker,  which  opened  Jan.  17, 
built  800  "big  sixes"  in  Detroit.  Their 
schedule  was  increased  to  525  cars  weekly 
Feb.  1. 

Oakland  is  operating  on  a  basis  of  50 
daily  and  striving  to  reach  50  per  cent 
of  normal,  but  officials  do  not  expect  to 
reach  that  point  for  60  days.  Good  re- 
ports received  from  dealers  at  the  show 
and  a  survey  of  the  situation  reveal 
less  cars  on  hand  than  at  the  same  time 
last  year.  It  is  reported  that  more  Oak- 
lands  were  sold  during  the  last  90  days 
than  were  manufactured. 

Buick  built  about  200  daily  during 
January,  and  the  same  schedule  will  be 
maintained  through  February,  despite 
the  good  show  business  and  the  optimistic 
views  of  dealers.  March  production 
schedules  depend  entirely  on  demand  dur- 
ing February.  The  factory  is  working 
full  time  but  with  short  force. 

There  was  no  production  at  the  Wil- 
lys-Overland or  Willys-Knight  plants 
during  January,  but  they  hope  to  clean 
up  their  surplus  cars  by  March  and  re- 
sume production. 

Dort  this  week  began  production  of 
the  new  models  and  officials  say  they  have 
orders  ahead  for  60  days.  Vice-president 
Averill  says  the  great  interest  mani- 
fested during  the  show  indicates  renewed 
buying,  but  thinks  consumers  will  be 
more  conservative  and  careful  and  does 
not  look  for  a  buying  epidemic. 

Saxon  did  not  produce  in  January  but 
began  this  week  on  a  schedule  of  five 
daily. 

The  Jackson  plant  is  working  full  time 
with  about  25  per  cent  of  its  force  and 
limiting  production  to  actual  sales  re- 
quirements. 

Hupp  Employing  30  Per  Cent 

Hupp  is  employing  about  30  per  cent 
of  its  normal  force  and  building  about 
20  cars  a  day.  Hupp  executives  report 
the  outlook  good  and  President  C.  D. 
Hastings  is  enthusiastic  over  the  shows. 

President  Sarver  of  Scripps-Booth 
said  last  week  was  the  best  the  company 
has  had  in  a  long  time  from  a  sales 
standpoint.  This  applied  to  the  Chicago 
show  and  the  entire  country.  The  com- 
pany is  operating  with  a  short  force  and 
the  schedule  of  about  10  a  day  will  be 
maintained  until  the  demand  justifies 
greater  production. 
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Reimported  Trucks 
Sell  at  Low  Price 

Reconditioned  Vehicles  Built  for 

French  Army  Sell  Far 

Below  List 

NEW  YORK,  Feb.  8— Sixty-six  trucks 
including  Packards,  Macks,  Pierce- 
Arrows,  Whites  and  Rikers,  originally 
bought  by  the  French  Government  and 
shipped  to  France  and  recently  returned 
to  this  country,  were  sold  at  public 
auction  at  the  L.  &  F.  garage  in  Brook- 
lyn here  to-day  by  Samuel  T.  Freeman 
&  Co.,  Philadelphia  auctioneers.  All  of 
the  trucks  were  fitted  with  standard 
Army  types  of  bodies,  and  had  seen  some 
service,  although  some  few  had  been 
driven  less  than  500  miles,  according  to 
the  odometer  readings  and  the  appear- 
ance of  the  tires.  The  trucks  had  been 
on  public  exhibition  out  in  the  open  for 
three  days  preceding  the  sale  and  were 
driven  in  singly  for  sale. 

The  consignment  consisted  of  ten  2-ton 
Whites,  ten  2-ton  Packards  and  five 
3-tonners,  sixteen  4-ton  Rikers,  five  5-ton 
Pierce-Arrows  and  five  2-tonners,  and 
fifteen  5%-ton  Macks,  all  with  cabs. 

All  of  the  trucks  were  bought  "as  is." 
Two  of  the  2-ton  Whites,  all  of  which 
were  of  1918  models,  were  bought  in  at 
$1,300  and  $1,325,  respectively,  by  in- 
dividual buyers  with  the  remaining  eight 
apparently  bought  in  by  an  insider  at 
$900  each.  The  1918  list  price  of  these 
trucks,  without  bodies,  was  $3,300. 

The  2-ton  Packards,  some  of  which 
were  equipped  with  generators  for  elec- 
tric lighting,  which  listed  at  $3,200  in 
the  chassis,  were  sold  for  a  total  of 
(13,200,  or  at  an  average  of  $1,320.  The 
lowest  selling  bid  was  $1,225  and  the 
highest  $1,400.  All  of  these  Packards 
were  bought  by  individual  users  whose 
business  include  shoes,  chemical  works, 
genera]  trucking,  iron  dealer,  farmer, 
builder,  granite  dealer,  butcher  and  dye 
business.  The  five  3-ton  Packards,  which 
originally  listed  at  $3,900,  went  for  $10,- 
850,  or  an  average  of  $2,170.  The  lowest 
selling  bid  was  $2,125,  highest  $2  275. 

The  first  two  of  the  4-ton  Riker  trucks, 
which  originally  listed  at  $4,050,  went 
for  $2,050  and  $1,150  respectively.  The 
balance  sold   for  $850  each. 

Three  of  the  5-ton  Pierce-Arrows, 
which  listed  at  $5,01)0  in  the  chassis, 
went  respectively  for  $2,225,  $2,250  and 
$2,100.  Two  others  went  for  $1,700  each. 
The  first  two  of  the  five  2-ton  Pierce- 
Arrows,  originally  listed  ;il  $3,300,  went 
for  $1,400  and  $1,325  respectively,  and 
the  remaining  three  at  $1,200  each. 

The  first  of  the  5%-ton  Marks,  which 
listed  at  $4,750,  eha        .  went  for  $2,450. 
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of  Tremain  &  Rankin,  in  which  he  was 
a  partner  with  his  brother-in-law,  George 
F.  Rankin,  entered  the  automobile  busi- 
ness in  1907,  being  the  43rd  dealer  in 
the  State.  He  is  survived  by  his  widow 
and  three  children,  George  W.  Tremain, 
Mrs.  William  Whalen  and  Mrs.  Harold 
Sitting,  all  of  Fort  Dodge;  a  sister,  Mrs. 
W.  W.  Stearns,  Humboldt,  Iowa,  and  a 
brother,   H.  J.  Tremain,  Minneapolis. 
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WILLIAM  I).  TREMAIN  DIES 
PORT  DODGE,  Feb.  4— William  D. 
Tremain.  64,  pioneer  automobile  dealer 
of  Ford  Dodge,  died  Feb.  1  following 
a  serious  illness.  He  was  born  in  Straw 
berry  Point,  Iowa,  and  engaged  in  busi- 
ness in  Fort  Dodge  in   1882.     The   firm 


Bates  Tractor  Reduced 

to  Price  Before  War 

JOLIET,  ILL.,  Feb.  5— Bates  Machine 
&  Tractor  Co.  has  reduced  its  prices  on 
tractors  to  pre-war  levels.  In  a  state- 
ment by  Harry  H.  Bates,  sales  manager, 
the  action  was  said  to  have  been  taken 
in  the  belief  that  new  steel  prices  will 
justify  the  company  in  making  a  sacrifice 
of  its  present  high-priced  stock  of  ma- 
terials. 

In  addition,  he  said,  the  demand  for 
Bates  tractors  has  grown  to  such  an  ex- 
tent that  increased  production  this  year 
to  meet  new  orders  will  result  in  a  large 
cut  in  production  costs.  There  is  no  good 
reason,  he  said,  why  a  farmer  buying  a 
tractor  for  his  spring  work  should  not 
be  able  to  do  so  as  advantageously  as 
the  man  buying  for  his  fall  work. 

Orders  for  the  present  year  are  in 
greater  volume  than  last  year,  he  said, 
partly  due  to  the  enlarged  dealer  organi- 
zation of  the  company.  The  principal 
reason  for  the  increase,  however,  he  de- 
clares, is  the  increased  belief  among 
farmers  that  tractor  use  means  larger 
crops  and  a  larger  margin  of  profit. 


Implement  Men  Deny 

Price-Fixing  Charge 

PHILADELPHIA,  Feb.  4  —  Recent 
charges  of  price  fixing,  made  against 
farm  vehicle  and  implement  retailers  by 
the  Federal  Trade  Commission,  were 
vigorously  denied  by  delegates  to  the 
Eastern  Retail  Implement  &  Vehicle 
Dealers  Association  at  its  ninth  annual 
convention,  in  the  Adelphia  Hotel,  this 
week.  The  convention  has  delegates 
from  Pennsylvania,  New  Jersey,  Dela- 
ware and  Maryland.  Grant  White  of 
this  city  presided. 

Franklin  Briggs,  Woodbourne,  Pa., 
who  is  the  organization  secretary,  de- 
clared that  the  report  of  the  Federal 
Trade  Commission,  charging  the  mem- 
bers of  the  association  with  a  mutual 
agreement  on  prices  and  the  barring  of 
other  merchants  from  entering  the  trade, 
by  means  of  a  boycott,  is  false. 


JORDAN  TO  INCREASE  OUTPUT 

CLEVELAND,   Feb.  9— Production  at 

the  plant  of  the  Jordan  Motor  Co.  will  be 
increased  50  per  cent  on  March  1,  accord- 
ing to  an  announcement  made  at  the  an- 
nual m ting  of  stockholders  of  the  com- 
pany this  week.  The  company  expects  to 
gradually  increase  production  until  it 
reaches  normal.  The  director;  re  elected 
en  E  S.  .Jordan.  T.  E.  Borton,  Otto 
Miller,  ('.  L,  Bradley,  W.  B.  Rily,  R.  S. 
Beggs  and  Paul  Zens. 


I>  EPORTS  of  scattered  buying  of  modest 
tonnages  bj  automotive  interests  are 
accompanied  by  rumors  of  price  cutting 
Youngstown  district  sheet  mills  are  said  to 
have  booked  orders  for  sundry  lots  of  highly 
finished  automobile  sheets  at  6.50c,  quanti- 
ties placed  ranging  from  50  to  250  tons.  II 
is  impossible  to  verify  a  statement  that 
5000  tons  of  black  sleets  have  been  booked 
by  one  of  the  rolling  mills  at  $3  a  ton  be- 
low the  prevailing  quotations.  So  much  is 
certain,  however,  thai  values  are  more  flex- 
ible than  they  have  been  in  some  time  and 
that  producers  are  ready  to  discuss  price, 
whenever  representative  tonnages  are  in- 
volved. One  or  two  automotive  foundries 
in  Detroit  haw  sent  out  market  feelers  and 
are  expected  to  place  orders  for  modest 
tonnages  of  pig  iron  in  the  next  few  days. 
In  some  of  the  .Middle  West  automotive 
foundries,  the  opportunity  that  presents 
itself  at  this  time  for  the  weeding  out  of 
industrial  slackers  is  being  taken  advantage 
of  and  furnishes  another 'reason  for  slow- 
ness in  pig  iron  buying.  There  is,  how.  ver, 
a  general  feeling  in  the  iron  and  steel  mar- 
kets that  activity  in  the  automotive  indu 
tries  is  about  to  be  presaged  by  a  gradually 
increasing  quota  of  buying  for  second  quar- 
ter deliveries.  In  this  impression  producers 
are  strengthened  by  the  steadily  growing 
number  of  specifications  and  shipping  in- 
structions that  have  been  furnished  in  the 
last  few  days  for  tonnages,  delivery  of 
which  had  been  temporarily  "suspended"  by 
the  automotive  buyers  last  Pall.  An  inter- 
esting development  in  connection  with  the 
opposition  to  the  proposed  increase  of  the 
tariff  on  imported  aluminum  to  7c  a  pound 
is  the  fact  that  one  of  the  importing  and 
brokerage     houses     has     submitted     to     the 

Ways    and    Means    Committ< f    the    House 

of  Representatives  a  cablegram  from  the 
largest  aluminum  producers  in  Norway, 
stating  that,  in  their  opinion,  "if  the  tarirt 
on  aluminum  is  increased  in  this  country. 
Norway  will  no  doubt  retaliate  by  increas- 
ing the   import  duty  on  automobiles.'' 

Pig  Iron. — While  the  nominal  quotation 
for  foundry  pig  is  $30,  foundry  base,  further 
recessions  are  genet  ally  anticipated.  There 
are  now  in  progress  negotiations  between 
the  coke  interests  and  the  pig  iron  produc- 
ers with  a  view  to  developing  prices  for  pig 
iron  that  will  Induce  buying  on  a  more  lib- 
eral scale. 

Steel.— strip   steel   producers   re] 

what  better  Inquiry  from  the  automotive  in- 
dustries ami.  while  so  far  onlj  a  very  small 
amount   of  fresh  business  i"i    the  cold-rolled 

varietj    lias  been   i Iced,   the  outlook   is  re- 

arded  as  far  more  propitious.  The  Trumbull 
Steel  i  'o  ,   Wai  ren,  I  >hlo,   is  reported  to  have 

begun      shipments     on      a      I. ire,,      h, image      ,,| 

sheets  which  were  ordered   suspended   about 

'«'•    months    ago    by    a     leading     Detr 

oner  car  Interesl 

Aluminum.— Relative  firmness  in  the  "out- 
side" market  "  hlch  rules  at  26c  for  virgin 
ingots.  :*\  i.,  99  per  cenl  pui  i  .  Is  not  due  to 
a    better  demand   but    rather   to   anticipation 

on    the    part    ot    holdei       md    Imi rs    thai 

id  onlj  will  i  lei .  i..  an  earlj  resumpt  ion 
of    buying,    but     that     possibility    of    an    In- 

i    duty   offers   a    chance   for   Incn  i  i  5 

profits  on  h  hat  ■  tock  Is  In  hand  at  the  t  Ime 
such  augnu  nted  dul  li  a  might  be  pul  Into 
effect. 

Copper. — The  financing  plans  of  some  of 
I  hi     i.ii  [i    i  oppi  r  Inten  who   eonti  i ate 

the    issuing    bi  ntun     I I      ■   l|  h    thi  li 

accumulat  ens   of   "red    mel  al"    ai     thi    secu- 

|  '  I  ■■     are   Interpreted   b     mar     don 

sumers    as    an     tdd nal      Ign    o ivi 

weakness 
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Rolls-Royce  of  America  is  now  on  produc- 
tion of  about  one  car  daily.  Net  earnings  of 
about  $20,000  accrued  to  the  American  com- 
pany during  1920  from  sale  of  British-made 
chassis.  Orders  for  75  chassis  are  on  the 
books  of  the  American  company,  the  price 
being  $11,500,  on  each  of  which  a  profit  of 
about  $2,000  will  be  made.  The  only  part 
brought  here  from  England  will  be  a  brake 
member,  made  of  material  impossible  to  ob- 
tain in  this  country. 

Firestone  Tire  &.  Rubber  Co.  showed  an 
increase  of  $10,304,338  in  its  inventory  of 
Jan.  1,  1921.  over  the  $26,969,535  inventory 
of  Jan  1.  1920.  Materials  on  hand,  in  tran- 
sit and  in  process  Jan.  1,  1921,  were  valued 
at  $21,168,110,  compared  with  $11,217,872  on 
Jan  1,  1920.  Finished  goods  on  Jan.  1,  1921, 
were  valued  at  $16,105,733.  compared  with 
$15,751,662  the  year  previous. 

Gardner  Motor  Co.,  Inc.,  in  a  statement  as 
of  Dec.  31  reports  resources  of  $2,348,554  in- 
cluded, in  which  is  merchandise  valued  at 
$1  510,230  and  cash  of  $290,759.  A  profit  and 
loss  deficit  of  $1,044  is  shown.  The  company 
has  no  current  liabilities  and  no  borrowed 
money.  The  company  will  continue  opera- 
tions  along   conservative   lines. 

Detroit  Machine  Tool  Co.  has  increased  its 
capital  from  $150,000  to  $300,000,  to  permit  of 
plant  expansion  in  order  to  take  care  of  pro- 
duction of  ten  automotive  parts,  for  which  a 
special  department  has  been  equipped. 

Mullins  Body  Co.,  in  a  financial  statement 
issued  Dec.  31,  reports  net  sales  of  $3,711,420 
and  a  net  profit  of  $701,290.  Assets  in- 
creased from  $2,191,196  on  Oct.  31,  1919,  to 
$4,500,056  on  Dec.  31,   1920. 

Harley-Davidson  Motor  Co.,  in  a  balance 
sheet  as  of  Oct.  1,  1920,  shows  current  assets 
of  $1,S23,9S2;  current  liabilities,  $1,147,964; 
P.  &  L.  surplus.  $5,174,850;  total  assets  and 
liabilities.  $8,728,187 

North  Baltimore  Tractor  &  Machine  Co.  of 
North  Baltimore,  Ohio,  has  declared  a  divi- 
dend of  10  per  cent  and  has  increased  its 
capital  from  $50,000  to  $100,000. 

Gabon  Metallic  Vault  Co.,  which  owns  and 
controls  the  Ditweiler  Mfg.  Co.,  has  increased 

its    capitalization    from    $400,000    to    $1. ,- 

000. 

Cotta  Creditors  Name 

Trustee  for  Company 

ROCKFORD,  ILL.,  Feb.  8— The  Rock- 
ford  Trust  &  Savings  Co.  has  been 
selected  as  trustee  for  the  bankrupt 
Cotta  Transmission  Co.  Two  groups  of 
creditors  voted  upon  the  question  of 
trustee,  the  minority  favoring  the  Cen- 
tral Trust  Co.  of  Chicago.  It  was  shown 
that  ninety-four  creditors,  representing 
$349,263,  supported  the  Rockford  Trust 
company,  while  eight-nine  creditors,  rep- 
resenting $337,403,  favored  the  Chicago 
company. 

At  the  hearing  of  the  officers,  Presi- 
dent T.  D.  Reber,  Vice-President  E.  P. 
Reber,  and  A.  I>.  Scoville,  the  secretary- 
treasurer  of  the  Cotta  company,  testified 
concerning  the  financial  condition  of  the 
company.  Chicago  attorneys  endeavored 
to  establish  proof  that  the  officers  had 
exerted  their  influence  upon  creditors  to 
secure  their  support  of  the  Rockford 
trustee.       Rockford    creditors    naturally 
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preferred  a  home  concern  to  one  from 
abroad.  Evidence  brought  out  by  the 
examination  of  the  officers  into  the  cause 
for  the  failure  showed  the  prime  factors: 

First,  The  change  of  production  from 
a  three-speed  transmission  to  a  four- 
speed,  to  meet  the  requirements  of  pneu- 
matic tired  and  faster  moving  trucks. 

Second,  Firms  holding  contracts  placed 
by  the  Rockford  company  for  jigs,  tools, 
and  special  fixtures  and  forgings,  stamp- 
ings and  other  material  required,  were 
from  one  month  to  one  year  behind  in 
keeping  their  promises  to  deliver  the 
necessary  material  for  production  . 

Third,  General  slowing  up  of  business 
in  the  entire  automotive  field  in  the 
early  spring  of  1920,  with  the  result  that 
many  orders  were  canceled  and  others 
held  up  indefinitely. 
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Harrison  Takes  Control 

of  Abrasive  Corporation 

BOSTON,  Feb.7— Nathan  C.  Harrison, 
who  has  been  president  of  the  Interna- 
tional Abrasive  Corp.,  has  taken  over 
control  of  the  company  and  an  entirely- 
new  board  of  directors  has  been  elected. 
The  corporation  now  owns  the  Harrison 
Supply  Co.  of  Boston,  the  National 
Abrasive  Co.  of  Amesbury,  Mass.,  and 
Niagara  Falls,  Ont.;  the  Superior  Corun- 
dum Wheel  Co.  of  Waltham,  Mass.,  and 
the  Dominion  Abrasive  Wheel  Co.  of 
Mimico,  Ont.  The  offices  have  been  con- 
solidated here. 

Harrison  is  president  and  general  man- 
ager of  the  company  and  Fred  M.  Lam- 
son,  a  vice-president  of  the  Old  Colony 
Trust  Co.  of  Boston,  is  secretary  and 
treasurer.  The  directors  include  B.  A. 
Brennan,  president  of  the  Fidelity  Securi- 
ties Corp.  of  Baltimore;  Lawrence 
Chamberlain  of  New  York,  banker;  Ed- 
ward S.  Foster,  treasurer  of  the  Can- 
Fastener  Co.  of  Cambridge,  Mass.; 
Charles  G.  Schirmer  of  Boston,  banker; 
Frank  D.  White,  head  of  the  Lincoln 
Oil  works,  Rutland,  Vt.,  and  A.  J.  Sun- 
stein  of  Pittsburgh. 


Bank  Credits 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty-  Trust 
Co.,  second  largest  bank  in  America. 


RECEIVER    NAMED     FOR    WIZARD 

CHARLOTTE,  N.  C,  Feb.  7— C.  J. 
Bragg  has  been  appointed  receiver  for 
the  Wizard  Automobile  Co.,  Inc.,  by  Judge 
Harding  in  the  Superior  Court  here. 
The  advertising  of  the  company  was 
condemned  a  short  time  ago  by  the  na- 
tional vigilance  committee  of  the  Asso- 
ciated Advertising  Clubs  of  the  World, 
which  declared  that  the  Wizard  com- 
pany had  claimed  enormous  dividends 
before   it  had  built  a  single  car. 

DEFIANCE  ELECTS  OFFICERS 

DEFIANCE,  OHIO,  Feb.  7— At  the 
annual  meeting  of  the  Defiance  Motor 
Truck  Co.  the  following  were  elected 
as  officers  and  directors:  C.  II.  Ketten- 
ring,  president;  J.  C.  Avers,  vice-presi- 
dent and  general  manager;  Charles  Beh- 
ringer,  vice-president  and  works  mana- 
ger; H.  R.  Morse,  secretary,  and  J.  P. 
Robertson,  treasurer.  Frank  W.  War- 
rington, general  sales  manager,  was  also 
elected  a  member  of  the  board. 


NEW  YORK,  Feb.  10 — January  fail- 
ures were  larger  than  for  any  month 
since  January,  1916.  The  number  of 
commercial  failures  at  1.895  showed  an 
increase  of  370  over  the  failures  for 
December.  The  liabilities  involved,  how- 
ever, at  $52,136,631  compare  with  the 
record  total  of  $58,871,539  of  December. 
In  other  words,  while  the  number  of 
failures  increased  over  24  per  cent,  the 
total  liabilities  decreased  nearly  11%  per 
cent.  This  would  seem  to  indicate  that 
the  smaller  firms  are  experiencing 
greater  difficulties  in  readjusting  them- 
selves to  the  new  conditions. 

Wholesale  prices  in  January,  as  in- 
dicated by  Dun's  compilation,  declined 
6.4  per  cent,  as  against  a  decline  of  6.2 
per  cent  in  December. 

The  local  loan  market  last  week  be- 
came very  firm,  especially  in  the  call 
market  where  call  money  reached  8  per 
cent  last  Monday  and  9  per  cent  on 
Wednesday.  The  range  for  the  week  was 
7  per  cent  to  9  per  cent,  as  against  a 
flat  7  per  cent  the  week  before.  The  time 
money  market  was  very  quiet,  but  with 
nominal  quotations  slightly  higher.  A 
rate  of  7  per  cent  was  quoted  for  sixty 
to  ninety  days'  and  four  months'  paper, 
and  6%  per  cent  for  five  and  six  months' 
paper.  The  week  before,  the  uniform 
rate  of  6%  per  cent  was  quoted  for  all 
maturities. 

The  increased  number  of  capital  issues 
and  withdrawals  of  funds  from  this 
center  by  the  Government  and  interior 
districts  are  said  to  have  been  partially 
responsible  for  the  tightening  of  the 
market.  Anticipation  of  further  Govern- 
ment and  corporation  bond  issues  is 
probably  also  an  influencing  factor.  The 
Federal  Reserve  Bank  announced  last 
week  that  henceforth  it  will  charge  6 
per  cent  on  notes  discounted  and  secured 
by  United  States  Treasury  certificates 
of  indebtedness. 

The  excess  reserves  over  legal  require- 
ments of  the  New  York  Associated  Banks 
increased  $6,221,920  last  week,  while 
loans  increased  $3,085,000,  and  net  de- 
mand deposits  declined  $868,000. 

The  week-end  statement  of  the  New- 
York  Federal  Reserve  Bank  revealed  a 
condition  which  was  more  or  less  ex- 
pected in  view  of  the  tight  money  mar- 
ket. While  gold  reserves  increased  $4.- 
220,000  and  total  reserves  $5,414,000. 
total  earning  assets  also  increased  $17,- 
390,000.  Total  earning  assets  at  $1,015,- 
430,799  were  again  over  the  $1,000,000,- 
00o'  mark.  Net  deposits  increased  $13,- 
737,000.  Contrary  to  the  general  trend, 
Federal  Reserve  notes  in  this  district 
increased  $8,746,000,  marking  the  first 
increase  since  Christmas  week.  Con- 
sequently the  reserve  position  of  the 
bank  was  less  Favorable  than  it  was  a 
week  ago. 

The  reserve  position  of  the  Federal 
Reserve  banks  as  a  whole  again  showed 
improvement. 
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MEN  OF  THE  INDUSTRY 


C.  O.  Miniger,  vice-president  of  the  Willys 
Corporation  and  general  manager  of  the 
Auto-Lite  division  at  Toledo,  has  been 
named  to  succeed  J.  Allan  Smith  as  presi- 
dent of  the  United  States  Light  &  H.at 
Corp.  Smith  resigned  to  head  a  company 
which  will  manufacture  the  Nera  car,  a 
light-weight  commercial  vehicle  designed  by 
Carl  Xeracher.  Miniger  was  one  of  the  in- 
corporators of  the  Electric  Auto-Lite  Co., 
and  has  been  closely  identified  with  the 
manufacture  and  sale  of  electric  devices  for 
motor   cars   for  many   years. 

F.  H.  Ayers  has  been  appointed  director 
of  sales  of  the  Fisk  Rubber  Co.  He  has  been 
sales  manager  for  the  past  four  years  and 
has  completed  seventeen  years  of  service 
with  the  company.  William  Wield  has  been 
promoted  to  the  position  of  sales  manager, 
and  C.  H.  Gage  and  L.  N.  Southmayd 
been  appointed  assistant  sales  managers. 
K.  S.  Chamberlain  has  been  appointed  man- 
ager of  export  sales. 

D.  H.  Kelly  has  been  elected  president 
and  assistant  general  manager  of  the  United 
States  Light  &  Heat  Corp.  to  succeed  C.  L. 
Lane,  resigned.  Kelly  for  the  past  eight 
years  was  secretary  of  the  Toledo  Scale  Co. 
and  for  the  past  two  years  has  held  the 
office  also  of  assistant  sales  manager  of  the 
Willys  light  division  of  the  Electric  Auto- 
Lite   Corp. 

Frank  J.  Flynn  has  been  appointed  service 
manager  for  the  Connecticut  Telephone  & 
Electric  Co.  He  has  been  for  several  years 
with  the  Connecticut  company  in  the  field, 
both  among  service  stations  and  jobbers. 
I.  L.  Doolittle,  who  has  been  service  man- 
ager for  the  past  two  years,  joins  the  sales 
on   of  the   company. 

Albert  A.  Franklin  has  become  a  member 
'if  the  automotive  department  of  the  Byron 
<;.  Moon  Co.,  Troy.  N.  Y.  He  was  for  two 
years  advertising  manager  of  the  Haynes 
Automobile  Co  .  and  later  acted  as  assistant 
the  Waverly  Com- 
pany. 

H.  D.  Bennett,  assistant  cashier  of  the 
Capital  National  Hank.  Lansing,  Mich.,  will 
•  leave  that  institution  March  1  to  become 
secretary-trea  irer  of  the  Garlock  Sales  Co. 
Bennett  has  I  clal  of  the  sales  com- 

pany for  somi  time  and  lias  been  nominal 
secretary-tr. 

S.     B.     DeReatchi.  of    the 

Miller  Rubb  i    Co.     has 
similar  po!  ition  with  the  Quaker  Rubb 
l  ieRi  ;ii   in      on  ti  olonel    in    the 

Mexican  army  under  Carranza  and  also 
served  as  attache  of  the  Mexican  embassy 
in    New    York. 

L.    K.    Cooper,    for  somo    time    assistant    I 
the  genei  t  the  ( 'in-\  roll  t 

Motor  Co.,  New  York,  i.as  been  appointed 
Bales  managi  r  of  the  Ch  I  <"o.,  of 

Illinois,  with  offices  In  Chicago,     ii.h   U 
formerly    Ch 
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■      ■! 

has   re- 
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Arthur  P.  Hawes  has  joined  the  organiza- 
tion of  F.  E.  Wing.  Marmon  distributer  in 
New  England,  as  sales  manager.  Hawes  was 
at  one  time  manager  of  the  Locomobile  in 
Boston  and  later  became  manager  of  the 
Philadelphia    branch    of    the    same    company. 

R.  G.  Schulze,  who  has  been  head  of  the 
export  department  of  S.  F.  Bowser  &  Co., 
Inc..  manufacturers  of  gasoline  pumps  and 
tanks,  has  been  appointed  chief  executive  of 
the  concern  in  England  with  entire  super- 
vision of  the  company's  affairs   in  Europe. 

E.  A.  White  has  been  elected  president  of 
the  American  Society  of  Agricultural  Engi- 
neers He  is  the  holder  of  a  degree  of  doctor 
of  agricultural  engineering  bestowed  by  Cor- 
nell University. 

R.  I.  Pierce  has  resigned  as  production 
manager  for  the  Gramm-Bernstein  Motor 
Truck  Co.  to  handle  sales  and  supervise  in- 
stallations in  the  outlying  sections  for  the 
Holland  Furnace  Co.,  Lima,  Ohio,  branch. 

Thomas  Calloway,  assistant  aeronautical 
manager  of  the  Goodyear  Tire  &  Rubber 
Co.,  has  resigned  to  enter  business  in  Chi- 
cago. Calloway  was  in  charge  of  the  Good- 
year exhibit  at  the  California  aeronautical 
exposition. 

C.  A.  Erickson  has  resigned  as  general 
managi-r  of  the  Standard  Radiator  Co.. 
Springville,  N.  Y..  to  enter  the  sheet  metal 
automotive  parts  business.  Erickson  also 
was  formerly  chief  engineer  of  Scripps- 
I  o  ith. 

A.  R.  Sadler,  service  manager  of  the  Good- 
Mar  Tyre  &  Rubber  Co.  of  Great  Britain. 
Ltd..  has  sailed  for  London  after  a  series  of 
conferences  with  officials  of  the  main  Good- 
year offices   in  Akron. 

Newton  Noble,  fpr  seventeen  years  head 
of  the  development  department  of  the  B.  F. 

Irii  li   i'o,   has  resigned.    Noble  has  made 

no  announcement  of  his  contemplated  fu- 
i  ure   connections. 

S.  T.  Thompson  has  succeeded  J.  K.  Crav- 
ens as  director  of  sales  of  the  Duplex  En- 
gine Governor  Co.,  Inc.,  Brooklyn,  X.  Y. 
George  I..  Ritter  will  be  assistant  director 
s. 

E.  Hunn,  Jr.,  assistant  to  President  E.  H. 
'  ol    Hares   Motors,   has   been   made  gen- 

:    "•■■<■■ r  the   Enterpi  ise   Motor  Corp., 

New    York    distributor    of    Kelly-Springfield 

John    P.    Franck   has    been    appointed   sales 

the    Dltweiler   Mfg     Co.,   Oalion, 

Ohio.      lb-   will   also  continue   his   conn   ction 

the  Guide   Motor  Lamp  Co. 

T.    W.    Van    Sickle   has   resigned    from    the 

of  the   New  Departure   Mfg.   Co., 

ive    March    1       He    has    not    announced 

future  plans. 

L.  J.  Oilier,  export  manager  of  the  Stud.  - 
baker  Corp  ,  has  sailed  fur  Europi   on  a  bus!- 
:>    and    Will    return    about    May    1. 

M  \  TRICE  J.  MOORE   DIES 

INDIANAPOLIS,  Feb.  7— Maurice  J. 
Moore,  secretary-treasurer  of  the  LaFay- 
ette  Motors  Co.,  died  at  St.  Vincent's  Hos- 
pital,  Feb.  1.  following-  an  operation  on  a 
dislo  with    which    Mr.    Moore 

hail  been  troubled  ever  since  his  college 
"lay.  when  lie  injured  it  in  a  football 
game,  He  hail  lived  in  Indianapolis  since 
coming  here  with  the  LaFayette  Motors 

Co,  in  August,  1919.  He  was  also  presi- 
dent of  the  LaFayette  Building  Co., 
formed  for  providing  bonus  for  workmen 
of  the  mi  '    ■   near  the  plant, 

Mr.  Moore  formerly  was  with  the  Che- 
vrolet    Automobile    Co..    at     Detroit    and 
Flint,  Mich,     Huring  the  war  he  served 
najor  in  the  Motor  Transport  Corps. 
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Transport  Truck  Co.  is  completing  a  new 
storage  dock  that  will  add  materially  to  the 
facilities  for  handling  the  company's  busi- 
ness. The  dock  is  90  by  240  feet  and  has  a 
total  floor  space  of  2600  feet.  The  addition 
permits  a  complete  switch  track  system 
operated  on  either  side  of  the  building  and 
facilities  for  export  crating  are  included. 

Wright  Carriage  Body  Co.,  Moline,  111.,  has 
been  changed  to  that  of  the  Moline  Body 
Corp.  Originally  opened  for  the  manufacture 
of  carriage  bodies,  the  company  has  dropped 
this  line  and  is  now  manufacturing  bodies  for 
motor  vehicles. 

Baker-Galva  Tractor  Co.,  organized  last 
fall  and  which  planned  to  erect  a  manufac- 
turing plant  in  Galva,  111.,  has  abandoned  the 
proposition  and  will  go  to  Decatur,  111.,  in- 
stead. Adequate  financing  is  promised  in 
Decatur. 

Austin  Machinery  Corp.  of  Louisiana  has 
been  incorporated  with  a  capital  of  $100,000 
preferred  stock  and  $200,000  common,  to 
distribute  in  four  southern  states  the  prod- 
ucts of  the    Austin   Machinery   Corp. 

Reed-Prentice  Co.  plant,  Worcester,  Mass., 
will  house  the  executive  departments  of  that 
company,  the  Becker  Milling  Machine  Co., 
and  the  Whitcomb-Blaisdell  Machine  Tool 
Co..    after  Feb.   21. 

Northern  Trailer  Co.,  a  subsidiary  of  the 
Bangor  Motor  Co.,  has  begun  manufacture 
of  trailers,  sleds,  snow  plows,  etc.,  at  South 
Orrington,   Me. 

Master  Tire  &  Rubber  Co.  has  elected  as 
directors,  George  H.  Kramer,  George  Mar- 
shall, Jr.,  and   Edward  Luthman. 

American  Auto  Accessories  Co.,  Denver, 
has  changed  its  name  to  the  Sewell  Mfg.  Co. 


Liquidation  Sought 

of  Interlocking  Tire 

AKRON,  Feb.  8— Following  several 
conferences,  creditors  and  stockholders 
of  the  Interlocking  Cord  Tire  Co.  have 
practically  abandoned  all  attempts  at 
reorganization  of  the  company  and  have 
again  petitioned  the  Common  Pleas 
Court  to  name  a  permanent  receiver 
so  that  liquidation  may  proceed.  The  re- 
organization plan  was  the  outgrowth  of 
offers  made  by  President  Walter  Kline, 
Secretary  C.  E.  Foust,  Sales  Manager 
J.  W.  Rinear,  and  Treasurer  L.  W. 
Rinear,  to  resign.  All  four  are  under 
criminal  indictment  for  alleged  violation 
of  the  Ohio  Blue  Sky  law. 

According  to  Elihu  Harpham,  tempor- 
ary receiver,  the  company's  direct  liabili- 
ties are  $150,000  and  contingent  liabili- 
ties will  range  from  $50,000  to  $150,000, 
with  known  assets  not  to  exceed  $125,000. 


CASE  PLOW  OX  3-DAY  WEEK 

RACINE,  WIS.,  Feb.  7— To  aid  work- 
ers to  overcome  the  effects  of  a  period  of 
unemployment,  the  J.  I.  Case  Plow  Works 
Co.,  on  Feb.  1  instituted  a  schedule  of 
operation  of  three  days  per  week.  Pre- 
ference is  being  given  to  married  employ 
es  and  single  men  supporting  others. 
Several  other  large  industries  in  Racine 
are  following  a  similar  plan.  The  recent 
Federal  survey  of  industrial  conditions 
gave  Racine  a  total  of  7000  out  of  work. 
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SHOWS 

Feb.  12-19 — Hartford,  Conn..  An- 
nual Automobile  Show. 
Hartford  Automobile  Deal- 
ers Ass'n.  Armory.  Arthur 
Fifoot.  Mgr. 

Feb.  12-19 — Kansas  City.  An- 
nual Automobile  Show. 
Kansas  City  Motor  Car 
Dealers'  Ass'n. 

Feb.  14-19 — Winnipeg.  Western 
Canada  Automotive  Equip- 
ment Show. 

Feb.  18-28 — San  Bernardino.  Cal., 
National  Orange  Show, 
Fred  M.  Renfro,   Mgr. 

Feb.  19-26— San  Francisco.  Fifth 
Annual  Pacific  Automobile 
Show,  Exposition  Auditor- 
ium, George  Mahlgreen, 
Mgr. 

Feb.  21-26 — Louisville,  Annual 
Automobile  Show,  Louis- 
ville Automobile  Dealers 
Ass'n.  First  Regiment 
\rmory.  C.  L.  Alderson, 
Secy'. 

Feb.  21-26— Salt  Lake  City, 
Annual  Automobile  Show 
intermnuntain  Automotive 
Trades  Ass'n.  \V.  D. 
Rislial.    Mgr. 


Feb.  26-Mar.  5— Buffalo.  Annual 
Automobile  Show,  Buffalo 
Automobile  'Dealers  Ass'n. 
74th  Regiment  Armory,  C. 
C.  Proctor,  Mgr. 
Mar.  2-10 — Des  Moines,  Annual 
Automobile  Show.  Colis- 
eum. C.  G.  Van  Vliet.  Mgr 

Mar.  5-12 — Atlanta.  Annual  Au- 
tomobile Show,  Atlanta 
Automobile  Dealers'  Ass'n, 
Auditorium,  Virgil  Shepard, 
Mgr. 

Mar.  5-12 — Brooklyn,  Annual 
Automobile  Show.  Brook- 
lyn Motor  Vehicle  Dealers' 
Ass'n,  23d  Regiment  Ar- 
mory. George  C.  Lewis, 
chairman. 

Mar.  5-12 — Pittsburgh,  Annual 
Automobile  Show,  Auto- 
motive Ass'n,  Inc.,  Motor 
Square  Garden,  J.  J.  Bell. 
Mgr. 

Mar.  5-12 — Atlantic  City.  Annual 
Automobile  Show,  Auto- 
mobile Trade  Association 
of  Atlantic  Citv.  Million 
Dollar  Pier,  A.  H.  Gener- 
atzky,  Mgr. 

Mar.  7-12 — Syracuse,  N.  T.,  An- 
nual Automobile  Show. 
Syracuse  Automobile 
Dealers  Ass'n,  Armory, 
Howard     H.     Smith,     Mgr. 


Mar.  7-12 — Indianapolis.  Annual 
Automobile  Show,  Indiana- 
polis Automotive  Trade 
Ass'n,  Automobile  Bldg., 
State  Fair  Grounds,  John 
Orman,  Mgr. 

Mar.  12-19 — Boston.  Annual  Au- 
tomobile Show,  Mechanics 
Bldg.  and  South  Armory. 

Mar.  14-19 — Omaha,  Annual  Au- 
tomobile Show,  Omaha 
Automobile  Trade  Ass'n, 
Inc.,  Omaha  Auditorium, 
C.    G.    Powell.    Mgr. 

Mar.  14-19 — Washington,  Annual 
Automobile  Show,  Wash- 
ington Automobile  Dealers' 
Ass'n,  Rudolph  Jose, 
Chmn. 

Mar.  19-26 — Detroit.  Annual 
Automobile  Show,  Detroit 
Automobile  Dealers'  Ass'n, 
Morgan-Wright    Building. 

April  3-9— Denver.  Annual  Auto- 
mobile   Show,    Auditorium. 

April  4-9 — Seattle,  Annual  Auto- 
mobile Show.  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 

April —  Chattanooga.  T  e  n  n.. 
Spring  Automobile  Show, 
Chattanooga  Automotive 
Trade  Ass'n.  Sunday  Tab- 
ernacle,  C.  A.  Noone,  sec'y. 


FOREIGN   SHOWS 

Mar.    23-28— Witwatersrand    Ag- 
ricultural   Show    including 
machinery      and      motors  N 
sections. 

April.  1921— Sofia.  Bulgaria. 
Tractor  Trials,  under  the 
Bulgarian  Ministry  of 
Agriculture. 

May  28-June  8— International 
Automobile  Exhibition. 

Basle,    Switzerland. 

June,  1921 — Reykjavik,  Iceland 
Agricultural  Exhibition — 
Agricultural  Machinery- 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

October — Paris.  France,  Paris 
Motor  Show.  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
l'Automobile,  51,  Hue  Per- 
golSse,   Paris. 

CONVENTIONS 

May  4-7  —  Cleveland,  National 
Foreign    Trade   Council. 

Oct.  12-14.  1921— C  h  1  c  a  g  o. 
Twenty-Eighth  Annual 
Convention  National  Im- 
plement &  Vehicle   Ass'n. 


Champion  Is  Elected 

to  Head  Old  Timers 

CHICAGO,  Feb.  4.— The  Old  Timers' 
Club,  which  was  a  more  or  less  informal 
and  spontaneous  organization  originated 
a  year  ago  in  the  office  of  the  Standard 
Parts  Co.,  in  Cleveland,  assumed  definite 
form  this  week  at  the  first  annual  dinner 
of  the  organization  at  the  Congress 
Hotel. 

After  a  year  of  button-wearing  and 
rapid  growth  officers  were  elected,  and 
the  organization  formalities  are  to  be 
completed  by  a  committee.  Albert  Cham- 
pion of  the  Champion  Ignition  Co.,  Flint, 
was  chosen  president.  He  came  to  Amer- 
ica twenty-one  years  ago  from  France, 
a  professional  bicycle  rider,  and  has  been 
a  part  of  America's  automobile  industry 
ever  since. 

Clifford  Ireland,  member  of  Congress, 
was  toastmaster.  Addresses  were  made 
by  David  B.  Beecroft,  directing  editor 
of  the  Class  Journal  papers;  Forrest  J. 
Alvin  of  the  United  States  Motor  Truck 
Co.,  Cincinnati,  and  Samuel  E.  Hibben, 
attorney,   Chicago.     The   officers   follow: 

President — Albert  Champion,  Cham- 
pion Ignition  Co.  Vice-Presidents — Pas- 
senger car  section,  Howard  Marmon, 
Nordyke  &  Marmon  Co.;  motor  truck 
section,  Martin  L.  Pulcher,  Federal  Mo- 
tor Truck  Co.;  parts  and  accessories  sec- 
.liihn  Younger,  Standard  Parts  Co.; 
jobbers'  section,  Gregory  Flynn,  Edward 
A.  Cassidy  Co.,  New  York;  distributors' 
section,  W.  L.  Hughson,  San  Francisco; 
dealers'  section,  Thomas  .1.  Hay,  Chi- 
cago; newspaper  section,  Walter  Ber- 
mingham,  Chicago  Evening  Post;  auto- 
mobile publication  section,  C.  G. 
Sinsabaugh,  Motor  Life;  contest  section, 
Richard  Kennerdell,  chairman,  contest 
board,  A.  A.  A.;  organizations  section, 
Alfred  Reeves,  general  manager,  Nation- 
al  Automobile   Chamber  of    Commerce; 


advertising  section,  Lloyd  R.  Maxwell, 
Ei-win  Wasey  &  Co.,  Chicago.  Secretary 
— F.  Ed.  Spooner,  Detroit.  Treasurer — 
H.  S.  Firestone,  Firestone  Tire  &  Rub- 
ber Co. 


McCord  Creditors 

to  Guard  Interests 

DETROIT,  Feb.  9— Creditors  of  the 
McCord  Mfg.  Co.  will  meet  Friday  to 
select  an  advisory  committee  to  take 
charge  of  the  company's  affairs  to  guard 
against  any  action  which  might  prove 
detrimental  to  the  interests  of  both  the 
company  and  creditors. 

A  letter  announcing  the  meeting  was 
sent  out  over  the  signatures  of  ten  bank- 
ing creditors  headed  by  Frank  G.  Smith, 
vice-president  of  the  First  and  Old  Na- 
tional Bank,  Detroit.  The  concern  lists 
total  assets  as  of  Dec.  31  of  $11,700,000 
to  pay  quick  liabilities  of  about  $500,000 
accounts  payable  and  $1,900,000  long 
term  bonds.  They  are  confronted  with 
large  inventories  and  accounts  receivable, 
which  they  are  unable  to  convert  quickly 
into  liquid  assets.  The  letter  says  the 
inventories  are  reduced  to  prices  which 
would  be  salable  when  the  demand  re- 
vives but  the  '  ustomers'  contracts  are 
on  a  basis  of  higher  prices. 


PEUGEOT    TO    BUILD    HERE 

NEW  YORK,  Feb.  7— The  Peugeot 
Automobile  Co.  of  France  will  form  an 
American  company  to  be  known  as  the 
Peugeot  Company  of  America,  with  an 
authorized  capital  stock  of  $3  000,000 
S  per  cent  cumulative  preferred,  and 
50,000  shares  of  common  stock  of  no  par 
value.  The  company  will  manufacture 
Peugeot  cars  at  a  plant  to  be  located  in 
New  England.  Of  the  stoi  ,  $1,500,000 
preferred  and  25,000  common  shares  will 
be  issued  at  once. 


Mexican  Development 

Opens  Way  to  Tractors 

NEW  ORLEANS,  Feb.  7— The  Depart- 
ment of  Fomento  (development)  of  the 
Federal  Government  of  Mexico,  which 
has  been  supplying  agricultural  imple- 
ments and  seeds  at  cost  to  farmers  of 
small  tracts  throughout  that  country, 
also  is  now  prepared  to  handle  tractors, 
motor  trucks  and  other  automotive  farm 
and  road-building  machinery,  likewise  at 
cost,  for  other  and  larger  farmers  who 
may  order  it  through  that  department, 
according  to  Arturo  M.  Elias,  the  new 
consul-general  of  Mexico,  who  arrived 
at  his  headquarters  in  New  Orleans, 
Feb.  1. 

"I  would  sugges'.,"  said  Consul  Elias, 
"that  tractor  and  truck  manufacturers 
wishing  to  get  a  foothold  in  Mexico, 
communicate  with  the  Department  of 
Fomento  as  to  the  placing  of  their  auto- 
motive machinery.  Such  letters  may  be 
made  in  English,  and  should  be  ad- 
dressed to  the  Secretary  of  the  Depart- 
ment of  Fomento,  who  is  a  minister  in 
the  President's  cabinet.  The  Mexican 
government  owns  and  operates  the  Com- 
pania  Naviera  Mexicana,  which  now  has 
nine  steamers  in  operation  between  New 
Orleans  and  Mexico,  and  the  agricultural 
machinery  will  be  handled  from  ship- 
side,  at  New  Orleans,  the  government 
taking  it  from  the  hands  of  the  manu- 
facturer at  that  point.  More  than  20.000 
persons  have  returned  to  agricultural 
pursuits  since  the  new  government  of 
Mexico  came  in,  and  the  need  for  these 
implements  is  great." 


RANGER   TRUCK    ADVANCED 

HOUSTON,  TEX.,  Feb.  7— Price  of 
the  Ranger  truck,  m>idel  TK-22,  has 
been  increased  from  $2575  to  $2875  by 
the  Southern  Motor  Mfg.  Assn.,  Ltd.,  of 
this  city. 
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Revised  Registration  Figures 
Show  Trend  of  Sales 

Analysis  of  the  8,932,458  registrations  shows  sales 
possibilities  of  the  Southern  States  just  beginning  to 
be  developed.  Agricultural  States  have  largest  num- 
ber of  cars  per  capita,  but  still  form  large  market. 


THE  annual  registration  article,  published  in 
Automotive  Industries  of  Jan.  13,  stated 
that  there  were  8,887,572  cars  and  trucks  reg- 
istered in  the  United  States,  and  announced  at  that 
time,  a  later  revision  of  these  figures.  This  article 
presents  these  revisions,  made  after  careful  check- 
ing with  the  final  records  of  the  various  secretaries 
of  state.  A  discussion  of  the  various  conclusions 
which  may  be  drawn  from  the  statistics  was  also 
promised  in  the  Jan.  13  number,  and  is  included  in 
the  present  article. 

The  revised  figures  given  in  this  article  show  ac- 
curately the  number  of  cars  registered  in  the  various 
states.  Few  changes  are  to  be  noted  in  the  revised 
figures,  except  in  the  case  of  Florida,  the  figures  for 
which  were  not  available  in  time  for  the  previous  pub- 
lication and  had  to  be  estimated. 

The  revised  total  registrations  is  still  closer,  how- 
ever, to  the  nine  million  mark,  8,932,458  cars  and 
trucks  being  registered  in  the  United  States  during 
1920.  The  total  in  each  case  comprises  the  registra- 
tions as  of  Dec.  31,  1920.  This  is  an  actual  increase 
of  1,335,955,  or  15.65  per  cent  over  1919.  There  is 
one  car  for  every  11.84  persons. 

The  total  fees  for  the  year  ran  well  over  $98,000,- 
000,  thus  making  available  a  large  sum  of  money  for 
road  maintenance  and  improvement.  This  is  nearly 
$30,000,000  more  than  was  paid  into  the  various 
state  treasuries  during  the  previous  year  in  license 


fees.  A  reliable  computation  states  that  92  per  cent 
of  these  fees  are  devoted  to  highway  work  and  8 
per  cent  to  administrative  work. 

For  purposes  of  sales  analysis,  the  country  logically 
divides  into  four  sections,  industrial  rather  than  sec- 
tional, except  in  the  case  of  the  Southern  States.  This 
division  is  as  follows : 

1 — Agricultural  States. 

2 — Manufacturing  States. 

3 — Mining  States. 

4 — Southern  States. 

Viewing  the  registration  from  this  standpoint  per- 
mits an  analysis  of  the  automotive  market  as  well  as 
of  the  trend  of  sales  during  recent  years. 

The  States  included  in  these  sections  are  as  fol- 
lows: 

1 — Manufacturing  States: 

Massachusetts,  New  York,  Pennsylvania,  Michigan, 
Indiana,  Delaware,  Connecticut,  Rhode  Island,  New 
Jersey  and  Wisconsin. 

2 — Agricultural   States: 

Arkansas,  North  Dakota,  South  Dakota,  Kansas,  Min- 
nesota, Nebraska,  Oregon,  Oklahoma,  Texas,  Wash- 
ington and  Iowa. 

3 — Mining  States: 

Wyoming,  Nevada,  Utah,  Montana,  Colorado,  Arizona, 
Idaho  and  New  Mexico. 

4 — Southern  States: 

Florida,  Georgia,  Virginia,  North  Carolina,  South 
Carolina,  Kentucky,  Tennessee,  Louisiana,  Mississippi, 
Alabama,  Weal  Virginia. 
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As  would  be  expected  the  manufacturing  states  show 

the  largest  total  registration.  The  totals  for  the  sec- 
tions for  1920  are: 

Manufacturing  States  3,607,750 

Agricultural  States  2,468,093 

Mining  States  374,106 

Southern  States  1,084,050 

This  shows  that  about  half  of  the  total  number  of 
cars  and  trucks  in  use  are  concentrated  in  the  big  manu- 
facturing states.  This  proportion  corresponds  in  a  gen- 
eral way  with  the  proportion  of  population  concentrated 
in  these  sections.  The  population  of  the  manufacturing 
group  according  to  the  1920  census  figures  is  43,308,991, 
while  the  total  for  the  three  other  groups  is  49,111,684. 

Relative  Density  of  Automobiles 

A  comparison  of  the  relative  density  of  automobiles 
in  the  various  sections  brings  out  more  definite  trends. 
The  chart  shown  in  Fig.  1  presents  the  course  of  regis- 
trations per  capita  since  1912.  The  curve  shows  graphic- 
ally the  trend  of  sales  resistance  during  the  last  ten 
years. 

In  1912,  it  will  be  noted,  the  manufacturing  states 
were  far  ahead  in  the  proportion  of  cars  registered.     At 


that  time  the  manufacturing  states  had  one  car  for 
every  80  persons,  while  the  agricultural  states  lagged 
far  behind  with  one  car  for  every  140  persons.  This 
state  of  affairs  was  natural  since  selling  effort  was  much 
easier  in  cities  than  in  the  rural  districts.  Even  though 
there  was  a  potential  market  for  cars  on  the  farms  at 
that  time,  it  was  not  cultivated  since  large  sales  were 
to  be  made  with  less  effort  in  the  cities. 

The  same  thing  applies  to  sales  in  the  mining  states 
at  that  period,  while  the  Southern  States  were  behind 
probably  for  much  the  same  reason  in  1912.  In  this 
later  case,  however,  the  lack  of  good  roads  should  prob- 
ably be  added  as  a  reason,  since  the  South  contained 
sufficient  urban  areas  to  present  in  many  cases  a  con- 
certed group  of  potential  buyers  for  selling  effort. 

Following  the  curve  through  succeeding  years,  the 
increased  sales  resistance  in  the  large  cities  and  more 
congested  areas  of  the  manufacturing  states  becomes 
apparent,  together  with  the  consequent  development  of 
the  farm  market.  The  years  1912  to  1915  each  recorded 
an  enormous  percentage  of  gain  in  the  agricultural 
states,  while  the  number  of  persons  per  car  did  not  seek 
a  low  level  as  rapidly  in  the  better  supplied  manufactur- 
ing areas. 


Registration  of  Motor  Vehicles 


State 

Total  Not 
Registration 

Non-Resident 

and  Re- 
Registration 

Passenger 
Cars 

Commercial 
Cars 

Motorcycles 

Chauffeurs 

and 
Operators 

Total 
Fees 

74,637 

34,559 

59,082 

568,892 

128,951 

119,134 

18,300 

9,712 

73,914 

144,422 

50,873 

56S,759 

332,707 

437,300 

265,396 

112,685 

66,000 

62,907 

116,341 

304,631 

412,717 

65,517 

63,484 

296,919 

60,646 

223,000 

10,464 

34,680 

227,737 

22,109 

669,290 

140,860 

90,840 

615,397 

204,300 

103,790 

570,164 

50,375 

'.t2,S18 

120,395 

101,852 

427,693 

42,578 

31,625 

134,000 

173,920 

78,862 

293,298 

23,926 

3,123 

1,816 

333 

126,827 

10,881 

2,028 
851 

97,908 
5,903     ■ 

4,636 

9,960 

35,346 

35,640 

2,389 

834 

16,400 

862 

4,800 
41,351 

10,164 
16,000 

15,946 
72,545 

5,772 

1,933 

2,410 

10,000 

13,337 

6,000 

61,941 
29,826 

534,814 

121,223 

95,123 

8,403 
63,466 

503,762 
300,226 

248,322 
99,426 
59,400 
55,395 
104,909 
253,245 
366,946 

5S,502 

59,  150J 

204,000 

30,240 
204,125 

521,417 

127,415 

S9.3S5 

533,879 

521,835 
40,800 

112,589 
90,214 

37,016 

101,800 

147,170 

68,162 

277,093 

12,696 
4,733 

34,078 

7,728 

24,011 

790 
10,448 

64,997 
32,481 

17,074 
13,259 
6,600 
7,512 
11,432 
51,386 
45,771 

4,765 

1 , 200} 
19,000 

4,440 
23,612 

148,873 

13,455 

1,455 

81,518 

48,329 
9,575 

7,806 
11,638 

5,553 

13,670 
26,750 
10,700 
16,205 

1,035 
542 

20,047 
3,364 
6,543 

674 

519 
1,275 
1,688 

764 
10,597 
S,.s23 
4,00') 
2,972 
1,543 

500 
1,566 
7,332 
15,143 
8,011 
1,158 

194 
3,954 

675 
2,000 

141 
2,542 
11,041 

219 

29,453 

1,418 

898 

26,956 

1,320 

3,516 

23,981 

2,225 

908 

777 
1,151 
4,293 
1,114 

946 
2,233 
4,915 
1,659 
8,002 

327 

416 

ITS 

865,699 

9,814 

7,468 
2,190 
5,147 
802 
63,451 
9,758 

5,000 

78,539 

54,269 

361,579 

74,648 

3,497 

194 

26,791 

44,093 
294,438 

358,022 

3,963 

258,135 

58,710 

23,385 
1,120 

33,817 
5,520 

10,514 

$832,980 

192,245 

591,465 

5,554,265 

S18,938 

1,561,191 

329,980 

54,231 

554,695 

1,918,512 

8S2,050 

5,897,879 

2,029,103 

7,507,202 

1,498,924 

816,159 

39,600 

818,756 

2,124,925 

3,860,232 

5,694,486 

155,985 

127,627 

2,111,697 

415,383 

2,070,144 

645,968 

3,503,937 

200,000 

8,511,597 

1,785,000 

691,510 

5,846,042 

2,393,788 

2,085,000 

531,000 

527,868 

76S,00O 

1,215,776 

3,510,356 

Utah 

350,938 

555,422 

1,825,000 

2,828,896 

1,100,000 

3,127.073 

267,179 

TOTALS 

8,932,458 

555,995 

0,131,519 

793,540 

1       214,954 

2,636,156 

$91,025,398 

•Registration  year  ends  July  1.     Figures  for  Jan.  1         tEstimated.         t Figures  as  of  December  1. 
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This  action  continued  until  1917,  when  the  agricul- 
tural states  finally  showed  fewer  persons  per  car  than 
the  manufacturing  states,  while  the  mining  states  passed 
the  manufacturing  during  the  same  period  and  even 
slipped  down  below  the  agricultural  states  by  a  slight 
margin. 

This  relation  has  been  preserved  to  a  large  extent  in 
the  1920  figures,  which  show  the  number  of  persons  per 
car  in  these  sections  as  follows: 

Agricultural  States  8.10 

Mining  States  8.90 

Manufacturing  States  12.00 

Southern  States  20.08 

Market  in  Southern  States 

During  this  entire  period  the  Southern  states  have 
consistently  lagged  behind.  This  fact,  together  with 
the  changes  noted  in  the  three  other  curves,  would  indi- 
cate that  intensive  sales  effort  has  not  yet  been  directed 
to  the  states  comprised  in  this  group.  But  as  the  num- 
ber of  persons  per  car  becomes  lower  in  the  three  other 
groups  it  is  apparent  that  sales  resistance  will  increase 
accordingly. 

And  at  a  time  when  sales  resistance  is  particularly 
acute  for  a  variety  of  reasons,  unconnected  with  this 
factor,  it  would  seem  necessary  in  the  near  future  seri- 
ously to  study  the  possibility  of  intensively  cultivating 
that  market  which,  in  one  phase  at  least,  offers  less 
sales  resistance. 

The  slow  progress  in  the  Southern  states,  of  course, 
can  be  attributed  to  several  factors: 

1 — Roads  in  this  section  of  the  country  are  not  nearly 
as  good  as  in  the  States  comprised  in  the  other  groups. 

2 — A  large  negro  population,  most  of  which  does  not  com- 
prise a  market  for  automobiles,  makes  the  figures  for 
this  group  of  States  somewhat  higher  than  it  would 
be  if  only  potential  automobile  buyers  were  included. 

3 — Lack  of  educational  facilities  and  popular  education 
as  compared  with  the  North.  Automobile  sales  in- 
crease as  the  general  level  of  education  rises. 

To  make  a  detailed  analysis  of  the  Southern  market 
for  any  particular  make  of  car  would  involve  the  consid- 
eration of  a  number  of  important  factors  besides  the 
mere  registration  figures.  The  number  of  cars  regis- 
tered, however,  form  a  sound  indication  of  certain  trends 
and  can  well  be  used  as  a  foundation  upon  which  to  base 
a  more  detailed  analysis  of  this  large  potential  market. 

In  this  connection,  it  is  well  to  note  that  the  develop- 
ment of  a  good  used  car  market  among  certain  parts  of 
the  population  of  the  South  may 
form  the  basis  of  a  future  market 
for  new  cars.  One  dealer  tried  this 
in  a  certain  section,  and  found  the 
colored  population  to  be  large 
buyers  of  used  cars.  This  particu- 
lar dealer  was  able  to  absorb  the 
used  cars  of  a  particular  make  from 
several   territories   in  his  vicinity. 

With  $11,099,617  collected  in 
motor  fees  during  the  last  year, 
nearly  all  of  which  should  be 
available  for  road  maintenance, 
the  roads  in  this  Southern  group 
should  be  well  kept  up.  That  is  one 
of  the  greatest  barriers  to  automo- 
bile and  truck  sales  is  beinu;  rap- 
idly broken  down,  thus  rendering 
this  section  the  next  logical  area 
for  intensive  sales  cultivation.  The 
latest    federal    figures    show    that 
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$92,500,000  will  be  spent  on  roads  during  1921  alone  in 
this  group  of  states,  about  15  per  cent  of  the  entire 
amount  to  be  spent  in  1921  throughout  the  United  States. 

Ohio  Shows  Large  Gain 

The  gain  in  registration  showed  by  Ohio  is  particu- 
larly noteworthy,  since  this  state  was  near  the  top  in 
total  registrations  even  in  1919.  For  such  a  state  to 
lead  all  the  rest  in  actual  gain  is  unusual  at  this  stage 
of  the  business.  New  York,  for  instance,  which  leads 
in  total  registrations  both  in  1919  and  1920,  is  in  second 
place  in  actual  gain,  while  Pennsylvania,  which  has  the 
third  largest  registration  total,  is  in  sixth  place  as  re- 
gards actual  gain. 

In  other  words,  Ohio  is  making  more  rapid  strides 
than  any  of  its  close  competitors  in  the  race  for  first 
place.  Of  the  states  that  are  high  up  in  the  population 
scale,  Ohio  has  the  greatest  number  of  cars  per  capita. 
Taking  only  those  states  whose  population  is  four  million 
or  more,  the  number  of  persons  per  car  is  as  follows: 


Ohio 

Texas 

Illinois 

Pennsylvania 
New  York 


9.38 
10.91 
11.41 
15.45 
15.52 


Thus  it  appears  that  Ohio,  although  a  thickly  popu- 
lated industrial  state,  has  already  absorbed  many  more 
cars  per  person  than  any  other  similar  state.  Only  two 
other  manufacturing  states  surpass  it  in  this  respect, 
Michigan  and  Wisconsin,  neither  of  which  has  nearly 
as  large  a  population. 

Large  Gains  By  Large  States 

As  might  be  expected,  how- 
ever, the  largest  states  have 
made  the  greatest  actual  gain 
in  registration  during  the  last 
year.  The  five  leaders  in  actual 
gain  are  as  follows: 


Ohio 

New  York 
Texas 
California 
Illinois 


104,366 
97,628 
96,383 
91,442 
90,321 


Agricultural     States     Lead     in 
Cars  Per  Capita 

None  of  the  first  thirteen 
states  in  the  list  of  cars  per 
capita  is  classed  as  a  manufac- 
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KANSAS 


OKL-AI IOMA 

TEXAS 

WASHINGTON 
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MANUI--ACTUKJNC    STATES  MINING    STATES  SOUTHERN   STATES 

MASSACHUSETTS  DELAWARE  WVOMINO        MONTANA  FLORIDA  KENTUCKE1 

NEW  YORK  CONNECTICUT  NEVADA  COLORADO  CEORCIA 

OHIO  RHODE    ISLAND  UTAH  ARIZONA  VIRGINIA 

PENNSYLVANIA        NEW  JERSEY  NEW  MEXICO    IDAHO  N. CAROLINA 

MICHOAN  WISCONSIN  S.CAROLINA 
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W.  VIRGINIA 
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10,000,000 
9,000,000 
8,000,000 
7,000,000 
6,000,000 
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turing  state.  The  first  six  in  the  list  are  predominantly 
agricultural  states.  In  some  of  the  states,  such  as  South 
Dakota,  Iowa  and  Nebraska  these  statistics  show  one 
motor  vehicle  for  practically  every  family.  It  must  be 
remembered,  however,  that  the  figures  include  both  cars 
and  trucks  and  that  if  a  more  detailed  and  careful 
analysis  were  possible  it  would  probably  show  the  farm 
market  still  to  be  large  for  both  cars  and  trucks. 

The  large  number  of  persons  per  car  in  the  manu- 
facturing districts  can  be  attributed  rather  to  the 
comparatively  high  cost  of  keeping  a  car  and  to  the 
difficulties  of  storing  it  than  to  any  other  reasons. 
As  municipal  facilities  for  parking,  housing  and  storing 
vehicles  are  improved  so  will  the  city  market  for  vehicles 
be  materially  increased. 

Michigan  has  the  honor  of  being  the  first  manufactur- 
ing state  in  this  list,  with  only  8.91  persons  for  every 
vehicle,  while  Wisconsin  is  next  with  8.98,  followed  by 
Ohio  as  noted  previously. 

West  Virginia  Makes  Big  Percentage  Gain 

The  largest  percentage  gain  was  made  by  West  Vir- 
ginia with  57.2,  followed  by  Virginia  with  42.6,  and 
Mississippi  with  42.12  per  cent.  The  ten  states  making 
the  largest  percentage  gain  during  1920  in  order  were: 
West  Virginia,  Virginia,  Mississippi,  Oklahoma,  North 
Carolina,  South  Carolina,  Louisiana,  Texas,  Tennessee 
and  Alabama. 


Every  one  of  these  states  may  be  definitely  classed  as 
a  southern  state.  This  bears  out  the  conclusions  dis- 
cussed earlier  in  the  story  that  merchandising  in  the 
southern  states  is  only  in  the  beginning  of  its  develop- 
ment. 

This  fact  that  the  southern  states  show  so  large  a 
percentage  of  increase  should  be  linked  up  with  the  table 
showing  number  of  persons  per  car.  In  the  latter  table, 
it  will  be  noted,  the  southern  states  are  still  far  behind. 
These  facts,  taken  together,  would  indicate  that  the 
South  is  just  beginning  to  develop  its  fuller  potentiali- 
ties as  an  automotive  market  and  that  there  is  still  a 
very  large  field  there  for  sales  before  anyone  need  begin 
even  thinking  about  the  mythical  saturation  point  so 
generally  discussed. 

A  large  increase  in  the  number  of  automobiles  to- 
gether with  a  depi-essed  business  situation  have  com- 
bined to  bring  very  close  the  saturation  point  so  far 
as  easy  sales  and  "order-taking"  merchandising  is  con- 
cerned. But  a  close  analysis  of  the  registration  figures 
gives  no  indication  whatever  that  the  real  saturation 
point  is  even  on  the  horizon.  When  the  necessary  re- 
placements are  considered,  together  with  the  potential 
markets  revealed  from  a  study  of  the  registration  fig- 
ures, it  becomes  evident  that  there  is  still  a  very  large 
market  for  motor  vehicles  in  the  United  States  which 
has  as  yet  been  developed  to  a  slight  degree.  Because 
registrations  of  cars  and  trucks  have  been  segregated  in 
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Cars  and  Trucks 

in  the  United  States, 

December  31,  1920 

New  York 669,290 

Ohio      615,397 

Pennsylvania     57U.164 

California      668,892 

Illinois      568,759 

Iowa     437,300 

Texas     427.693 

Michigan      412,717 

Indiana      332.707 

Massachusetts     304,631 

Missouri      296,919 

Wisconsin    293.298 

Kansas     265,396 

New   Jersey    227,737 

Nebraska      223,000 

Oklahoma       204,300 

Washington     173,920 

Georgia     144.422 

N.    Carolina     140,860 

Virginia    134.000 

Colorado   128,951 

S.     Dakota     120,395 

Connecticut     119,134 

Maryland    116,341 

Kentucky     112,685 

Oregon     103,790 

Tennessee      101,852 

S.     Carolina     92,818 

N.    Dakota     90.840 

West    Virginia     78.862 

Alabama     74,637 

Florida       73,914 

Louisiana     66,000 

Minnesota    65.517 

Mississippi     63,484 

Maine    62,907 

Montana     60,646 

Arkansas      59.082 

Idaho    50,873 

Rhode    Island     50  375 

Utah     '42,578 

New  Hampshire   34,680 

Arizona      34,559 

Vermont     31,625 

Wyoming      23,926 

New  Mexico   22.109 

Delaware    18  300 

Nevada      10,464 

D.    of    C 9.712 

Total 8,932,458 


only  a  few  states  for  a  number  of 
years  past,  the  only  conclusions 
available  in  regard  to  truck  registra- 
tion must  be  based  on  incomplete 
data.  In  only  eight  states  has  the 
separate  truck  registration  for  the 
last  four  years  been  completely 
available.  On  the  basis  of  these 
states,  bearing  in  mind  the  limita- 
tions outlined,  however,  some  inter- 
esting deductions  may  be  made. 
The  states  in  question  are  New 
York,  Pennsylvania,  Michigan,  New 
Jersey,  Massachusetts,  Maryland, 
Maine  and  Rhode  Island. 

The  total  truck  registration  of 
these  typical  states  since  1917  is  as 
follows: 


L917 

1918 
1919 
1920 


L36.356 

288,110 
306,605 


It  is  interesting  to  compare  the 
percentage  of  this  gain  with  the 
percentage  gain  in  total  vehicle 
registrations  for  the  country  during 
that  same  period. 

Car  regis 
tration 


1917 

1918 
1919 
1920 


Total  reg- 
istration 

20'; 

23% 

.       17% 


8  States 

i:;', 
26% 
20% 


Trucks  in 
8  States 

36% 
34% 
20% 
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These  figures  would  indicate  that 
trucks  experienced  exceptionally 
good  years  in  1918  and  1919,  but  that 
the  slump  hit  them  a  little  sooner 
than  it  did  the  passenger  cars; 
so  far  as  domestic  distribution  is 
concerned  at  least.  The  more 
uniform  increase  and  stability  of  the 
passenger  car  figures  might  indicate 
more  better  planned  and  more  sta- 
bilized merchandising  policy  in  gen- 
eral; a  merchandising  system  better 
able  to  withstand  sudden  shocks  and 
somewhat  less  dependent  upon  ab- 
normal demand  for  steady  business. 

The  failure  to  continue  the  per- 
centage increase  through  1920  is 
probably  due  in  part  to  after-war 
conditions.  It  was  in  these  manu- 
facturing states  that  there  was  the 
great  test  of  transportation  which 
did  so  much  to  prove  the  emergency 
value  of  the  truck.  But  it  was  also 
in  these  states  that  there  was  the 
greatest  slump  in  transportation  de- 
mands. Many  of  the  trucks  used  in 
these  states  for  war-time  transpor- 
tation were  sent  west  to  relieve  the 
great  congestion  that  appeared 
there.  Port  conditions  were  not  so 
urgent  after  the  war  strain  was  over 
and  at  the  points  where  transporta- 
tion had  been  keyed  up  to  the  great- 
est emergency,  there  was  the  sharp- 
est slump. 

Then,  too,  truck  registration  fig- 
ures are  complicated  by  the  legal 
definition  of  a  truck  in  registration 
laws.  In  some  states  a  truck  is  a 
vehicle  on  solid  tires.  That  natural- 
ly makes  an  incomplete  showing  for 
trucks  as  the  use  of  pneumatic  tire- 
equipped  trucks  increases. 

Confused  Registration  Figures 

The  confused  state  of  the  various 
registration  systems  has  been  men- 
tioned before.  It  is  necessary  to  ex- 
plain one  or  two  points  in  the  pres- 
ent figures  that  they  may  not  be  mis- 
interpreted. The  registrations  in 
.Minnesota,  for  instance,  comprise 
merely  the  cars  and  trucks  regis- 
tered during  the  year  1920.  This 
does  not  include  anything  like  all 
the  cars  in  that  state,  since  Dec.  31, 
1920,  was  the  end  of  a  three-year  reg- 
istration period.  The  total  for  the 
three  years  would  not,  however,  pre- 
sent an  accurate  count  of  the' num- 
ber of  vehicles  in  the  state  either. 
The  three-year  figure  was  324,860 
and  is  mentioned  as  a  matter  of  in- 
formation. 

A  new  law  was  passed  in  this  state 
by  the  voters  at  the  last  election, 
which  provides  for  a  yearly  registra- 
tion system.  The  methods  of  work- 
i'tr  out  this  law,  however,  are  now 
being  debated  by  the  legislature,  and. 
since  the  three-year  registration  pe- 
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riod  previously  provided  for  has 
passed,  there  is  at  the  present  mo- 
ment no  registration  of  motor  ve- 
hicles in  Minnesota. 

There  have  been  only  two  changes 
of  any  importance  since  the  publi- 
cation of  the  registration  figures  in 
Automotive  Industries  Jan.  13. 
The^e  are  in  the  cases  of  Florida  and 
Maryland,  the  figures  for  which  were 
not  available  before.  Maryland  now 
appears  24th  in  the  list  of  total  reg- 
istrations instead  of  25th,  as  in  the 
previous  list,  while  Florida  is  actual- 
ly in  32nd  place  instead  of  38th,  as 
placed  in  the  previous  compilation. 

Slight  revisions  appear  in  the  case 
of  about  10  other  states,  none  of  the 
changes  being  important  enough  to 
change  the  states'  positions  in  the 
list  of  total  registrations. 

Some  states  register  tractors  with 
trucks  and  do  not  register  trailers; 
others  register  trailers  with  trucks 
and  do  not  register  tractors;  others 
register  .  both  tractors  and  trailers 
with  trucks;  and  still  others  register 
neither  trailers  nor  tractors  in  any 
way.  These  facts  should  be  borne  in 
mind  when  any  calculations  are  be- 
ing made  on  the  basis  of  apparently 
segregated  registrations. 

It  is  the  practice  in  some  States, 
as  well,  to  classify  vehicles  on  the 
basis  of  use  rather  than  construction. 


Gain    in    Registration 
iQig — 1920 

0ni°     104,366 

New   York 97,628 

Texas     96,373 

California     91,442 

lllin°is     90,321 

Pennsylvania    88,047 

Michigan    86,904 

!owa   73,443 

Oklahoma     59,800 

Massachusetts     57,448 

Wisconsin     56;317 

Indiana    55,452 

Missouri    52,566 

Virginia     39.880 

Kansas    37,644 

New    Jersey     36,864 

N.    Carolina     31,843 

Nebraska    31,000 

W.    Virginia    28,659 

Wasrm.gio.l     25,145 

Colorado   24,086 

S.    Carolina    22,675 

Kentucky    22.044 

Tennessee    21,430 

Maryland      20.707 

Oregon     20,458 

Mississippi      18,454 

Florid  l     18,514 

Georgia      17,096 

S.    Dakota    15,767 

Alabama     15.739 

Louisiana    15.000 

Arkansas    9.632 

Connecticut     9.483 

Maine     9,482 

liaho      8,653 

N.    Dakota    7,955 

Utah     7,342 

A'lzona     5.580 

Rhode    Island 5.542 

Vermont      4,818 

New   Mexico    4,032 

■  >■«   Hampshire      3.055 

Wyoming 2.555 

Delaware    . .  2,148 

Montana    .  .  1  321 

N"v,ldi                                                    ...  1.159 

Dist  of  Columbia — 25.683 

Minnesota    —  194.226 

Total 1,335,955 
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February  17,  1921 


Increase  or  Decrease  in  Car  and  Truck  Registrations 

1912—1920 


Motor  Vehicle  Registration  1912  to  1920 

1912  1913  1914  1915  1916  1917  1918  1919  1920 

Alabama     3,385  5,435  8,078  11,925  21,636  32,873  46,171  58,898  74,637 

Arizona     1,624  3,098  5,040  7,318  12,124  19,890  23,905  28,979  34,559 

Arkansas    2,250  3,000  5,642  8,021  15,000  28,693  41,458  49,450  59,082 

California      88,699  60,000  123,516  163,795  232,440  306,916  364,800  477,450  568,892 

Colorado    8,950  13,135  17,756  27,568  43,296  66,850  83,630  104,865  128,951 

Connecticut     24,101  27,189  33,009  43,985  61,855  85,724  92,605  109,651  119,134 

Delaware     1,732  2,350  3,050  4,657  7,102  10,700  12,955  16,152  18,300 

Dlst.   of  Col 1,732  2,373  4,833  8,009  13,118  15,493  30,490  35,400  9,712 

Florida     1,749  2,372  3,368  10,850  20,718  27,000  54,186  55,400  *73,914 

Georgia      19,120  18,500  20,916  25.671  47,579  70,357  99,800  127,326  144,422 

Idaho     2,500  2,173  3,346  7,071  12,999  24,731  32,289  42,220  60,873 

Illinois    68,073  94,656  131,140  180,832  248,429  340,292  389,620  478,438  568,754 

Indiana     54,334  47,000  66,400  96,915  139,317  192,192  227,160  277,255  332,707 

Iowa    47,188  75,088  112,134  152,134  198,602  254,317  278,313  363,857  437,300 

Kansas     22,000  34,366  49,374  72,520  112,122  159,343  189,163  227,752  265,396 

Kentucky     5,147  7,210  11,746  19,500  31,700  47,416  65,870  90,641  112,685 

Louisiana     7,000  7,200  12,000  11,380  17,000  28,394  40,000  51,000  66,000 

Maine     7,743  10,570  15,700  21,545  30,972  41,499  40,372  53,425  62,907 

Maryland    10,487  14,254  20,213  31,047  44,245  60,943  74,666  95,634  *116,341 

Massachusetts    ..  50,132  62,660  77,246  102,633  136,809  174,274  193,497  247,183  304,631 

Michigan     39,579  54,366  76,389  114,845  160,052  247,006  262,125  325,813  412,717 

Minnesota     29,000  37,800  67,862  93,269  46.000  54,009  204,458  259,743  65,517 

Mississippi    2.895  3,000  5,964  9,669  25,000  36,600  48.400  45.030  63,484 

Missouri     24,379  38,140  54,468  76,462  103,587  147,528  188,040  244,363  296,919 

Montana    2,000  5,686  10,172  14,499  24,440  42,696  51,037  59,325  60,646 

Nebraska    33,861  25,617  40,929  59,140  100,534  148,101  175,409  192,000  223,000 

Nevada    900  1,131  1,487  2,009  4,919  7,160  8,159  9,305  10,464 

New     Hampshire  5,764  7,420  9,571  13,449  17,508  22,267  24,817  31,625  34.680 

New     Jersey 43,056  48.892  60.247  78.232  104,341  134,964  155,519  190,873  227,737 

New    Mexico    911  1,721  2,945  5,100  8,228  8,467  15,000  18,077  22,109 

New    York    107,262  134,405  169,966  234,032  317,866  411,567  463.758  571,662  669,290 

North     Carolina..  6,178  10,000  14,677  21,000  33,904  55,950  72,313  109,017  140,860 

North    Dakota    ..  8,997  13,075  15,701  24,908  40,446  62,993  71,627  82,885  90,840 

Ohio     63.066  86.054  122.504  181,332  252,431  346,772  412,775  511,031  615,397 

Oklahoma     6,524  7,934  13,500  25,032  52,718  100,199  121,500  144,500  204,300 

Oregon    10,165  13,957  16,447  23,585  33,917  48,632  63,324  83,332  103,790 

Pennsylvania     ...  59,357  76,178  112,854  160,137  230,578  325,153  394,186  482,117  570,164 

Rhode     Island 8,565  10,294  12,331  16,362  21,406  37,046  36,218  44,833  50,375 

South     Carolina..  10.000  11,500  14,500  15.000  19.000  39.527  55.492  70.143  92.819 

South    Dakota 14.481  14,578  20,929  28,784  44,271  67,158  90,521  104,628  120,395 

Tennessee     35,187  54,362  19,769  7,618  30,000  48,000  63,000  80,422  101,852 

Texas     35,187  54,362  64,732  90,000  197,687  213.334  251,118  331,310  427.693 

Utah    2,576  4,021  2,253  9,177  13,507  24.076  32,273  35.236  42,578 

Vermont     4.283  5.918  8,256  11,499  15,671  20,369  22,655  26,807  31,628 

Virginia     5,760  9,022  14,002  21,357  35,426  55,000  72.228  94,120  134.000 

Washington    13.990  24.178  30.253  38,823  60.734  91,337  117,278  148,775  *173,920 

W.    Virginia    5,349  5,088  6.159  13,279  20.571  31,300  38,750  50,203  78,862 

Wisconsin     24,578  34,646  53,161  79,791  115,637  164,531  196,844  236,981  293,298 

Wyoming      1,300  1,584  2,428  3,976  7,125  12,523  16.200  21,371  23.926 

Totals 1,033,096  1,287,558  1,768,720  2,479,742  3,584,567  4,992,152  6,105,974  7,596,503  8,932,458 

*Estlmated. 
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February  17,  1921 


Percentage  Increase  in 

Registration 

Dec.  31,  1919  to  Dec.  31,  1920 

West   Virginia    57.20 

Virginia    42.60 

Mississippi     42.12 

Oklahoma    41.40 

Florida    33.46 

N.    Carolina    32.92 

S.   Carolina    32.19 

Louisiana     29.42 

Texas     29.09 

Tennessee    27.18 

Alabama     26.79 

Michigan     26.67 

Oregon     25.19 

Kentucky     24.22 

Wisconsin    23.76 

Massachusetts    23.24 

Colorado   23.00 

New    Mexico     22.30 

Missouri      21.45 

Maryland    21.00 

Utah     20.79 

Ohio    : 20.39 

Indiana    20.32 

Iowa     20.23 

New  Jersey  19.62 

Arkansas    19.45 

Arizona      19.30 

California     19.11 

Idaho   19.01 

Illinois     18.89 

Pennsylvania    18.28 

Vermont   17.93 

Maine    17.70 

New   York    17,00 

Washington     16.80 

Kansas    16.52 

Nebraska     16.14 

S.    Dakota    15.07 

Georgia    13.40 

Delaware    13.31 

Rhode   Island    12.35 

Wyoming    11.98 

Nevada    11.58 

N.    Dakota    9.69 

New    Hampshire    9.66 

Connecticut    8.65 

Montana   2.22 

Dist.   of   Columbia — 72.56 

Minnesota      —75.50 

Average    Increase    15.65 


The  Agricultural  Market 

It  is  reasonable  to  suppose  that  the 
value  of  the  state  crop  would  have 
some  general  relation  to  the  automo- 
bile population  in  the  state.  Where 
the  value  of  the  crop  per  person  is 
large,  there  is  an  indication  of  poten- 
tial buying  power  and  the  number  of 
automobiles  should  be  proportionately 
large.  Where  this  is  not  the  case, 
there  would  seem  to  be  an  excellent 
market,  undeveloped  up  to  the  present 
time  for  one  reason  or  another. 

The  values  of  the  crops  in  the  agri- 
cultural states  during  1920  according 
to  Agricultural  Statistics  were  as  fol- 
lows: 

Texas   $788,983,000 

Iowa 783,488,000 

Nebraska 522,186,000 

Kansas :i!l!),844,000 

South  Dakota   366,582,000 

Arkansas 359,538,000 

Oklahoma 329,579,000 

North  Dakota 220,290,000 

Washington     144,422,000 

Oregon 108,632,000 

This  list  includes  the  chief  states 
which  are  predominantly  agricultural, 
but  not  necessarily  those  which  pro- 
duce the  greatest  crop  values.  They 
are,  however,  what  may  be  classed  as 
our  chief  agricultural  states.  Bear- 
ing in  mind  that  these  states  have  the 
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fewest  persons  per  car,  it  is  interest- 
ing to  compare  the  population  per  car 
with  the  per  capita  value  of  the  crops. 
As  noted  previously,  these  two  lists 
should  logically  correspond  in  a  gen- 
eral way.  Here  is  the  way  it  actually 
works  out: 

Persons 
State  Per  Car 

1.  South   Dakota    5.24 

2.  Iowa   5.50 

3.  Nebraska 5.82 

4.  Kansas 6.64 

5.  North   Dakota    7.11 

6.  Oregon 7.57 

7.  Washington 7.82 

8.  Oklahoma    9.91 

9.  Texas 10.91 

10.  Arkansas 29.70 

Per  Capita 
Crop  Value 

1.  South  Dakota $547 

2.  Nebraska    406 

3.  North  Dakota    340 

4.  Iowa    324 

5.  Oregon    238 

6.  Kansas    224 

7.  Arkansas    204 

8.  Texas    190 

9.  Oklahoma   164 

10.  Washington    101 

An  examination  of  this  table  shows 
that  the  per  capita  crop  valuation  is 
a  fairly  accurate  estimate  of  the  auto- 
mobile sales  in  these  ten  agricultural 
states.  While  there  is,  of  course, 
some  variation,  it  is  slight  except  in 
one  case.  South  Dakota  heads  the  list 
both  in  cars  per  capita  and  in  per  cap-' 
ita  crop  value. 

Iowa,  though  fourth  in  per  capita 
crop  value  is  second  in  cars  per  capita. 
This  indicates  that  Iowa  has  been  very 
thoroughly  sold  on  automobiles  and 
trucks,  as  does  the  numbers  of  persons 
per  car  figure  itself.  There  is,  how- 
ever, $81  difference  in  the  per  capita 
crop  value  between  Iowa  and  Ne- 
braska yet  Iowa  has  slightly  more  cars 
per  capita.  On  this  basis  it  would 
seem  that  Nebraska  still  offers  a  fer- 
tile field  for  automotive  sales  and  that 
sales  resistance  in  that  state  has  not 
yet  grown  so  strong  as  in  Iowa. 

Texas  leads  Oklahoma  by  $26  in  the 
per  capita  crop  value  list,  yet  is  be- 
hind Oklahoma  in  the  persons  per  car 
classification.  As  before,  this  seems 
to  indicate  that  Texas  offers  an  ex- 
cellent field  for  future  sales,  especially 
when  these  figures  are  considered  in 
connection  with  those  in  a  later  article 
showing  the  amounts  available  for 
road  building  in  the  various  states. 
Texas  has  a  larger  amount  available 
for  expenditure  in  1921  than  any  other 
state,  $60,000,000  being  the  sum  set 
for  building  new  roads  in  Texas  dur- 
ing 1921. 

The  major  exception,  previously 
mentioned,  is  found  in  Arkansas. 
This  state  with  a  per  capita  crop  value 
of  $204  stands  seventh  in  that  list  be- 
ing only  $20  behind  Kansas  which  has 
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but  6.64  persons  per  car,  and  Ar- 
kansas is  $15  above  Texas  in  this  list, 
while  Texas  shows  only  10.91  persons 
per  car.  Yet  Arkansas  stands  far 
down  at  the  bottom  of  the  agricultural 
states  in  the  list  of  persons  per  car, 
with  only  one  car  for  every  29.7  per- 
sons in  the  state. 

These  figures  would  seem  a  rather 
large  undeveloped  market  for  cars  and 
trucks  in  Arkansas;  a  market  which 
has  not  been  touched  to  any  great  ex- 
tent as  yet  for  one  reason  or  another. 
Whether  or  not  this  is  actually  the 
case,  the  suspicion  is  rendered  very 
strong  by  the  fact  that  the  relation 
between  registrations  and  per  capita 
crop  value  bears  a  fairly  accurate  pro- 
portion in  each  of  the  other  agricul- 
tural states. 

Motorcycles  Gain  Slightly 

Motorcycles  have  been  holding  their 
own  in  the  United  States  since  the 
end  of  the  war.  After  showing  a  very 
small  decrease  in  1919,  the  total  regis- 
trations for  1920  went  ahead  of  the 
two  previous  years.  The  total  regis- 
trations in  1920  were  234,954,  an  ac- 
tual increase  of  1568  and  a  percentage 
gain  of  .68  per  cent  over  1919. 

These  figures  do  not  indicate  that 


NUMBER    OF    PERSONS    PER    CAR. 

Dec.   31, 

920 

Cars  and 

Pop. 

State 

Pop. 

Trucks 

per  Car 

So.    Dakota 

.     635,839 

120,395 

5.24 

.2,403,630 

437,300 

5.50 

Nebraska    . 

.1,295,502 

223,000 

5.82 

California    . 

.3,426,536 

568,892 

6.02 

Kansas  .... 

.1,769.257 

265,396 

6.64 

N.    Dakota. 

.     645,730 

90,840 

7.11 

Colorado    .. 

.     939,376 

128,951 

7.29 

10,464 
103.790 

Oregon   .... 

.     783.389 

7.5/" 

Washington 

.1,356,316 

173,920 

7.82 

Wyoming    . 

.     194,402 

23,926 

8.12 

50,873 
332.707 

Indiana    ... 

.2,930,544 

8.82 

Michigan 

.3,667,222 

412,717 

8.90 

Wisconsin 

.2,631,839 

293,298 

8.98 

Montana    .. 

.     547,593 

60,646 

9.02 

Ohio    

.5.759,368 

615.397 

9.36 

Arizona    ..  . 

.     333,273 

34,559 

9.67 

Oklahoma    . 

.2,027.564 

204,300 

9.91 

Utah    

.     449,446 

42,578 

10.56 

Texas   

.4.661.027 

427,693 

10.91 

Vermont    .. 

.     352,421 

31,625 

11.13 

Illinois      ... 

Missouri    .. 

.3,403,547 

296,919 

11.50 

Connecticut 

.1.380.585 

119.134 

11.59 

Rhode   Island.     604.397 

50,375 

11.99 

Delaware 

.     223,003 

18.300 

12.19 

Maryland     . 

.1,449,610 

116,341 

12.46 

Mass 

304.631 

12.67 

N.    Hamp.  . 

.     443,083 

34,680 

12.76 

73,614 
227,737 

New   Jersey 

.3,155,374 

13.95 

Penn.      .  . 

570,164 

15.29 

New    York 

10,384.144 

669,290 

15.52 

N.    Mexico. 

.     360.247 

22,109 

16.30 

Virginia   .. . 

.2.306.361 

134.000 

17.20 

S.    Carolina 

1.683.662 

92.818 

18.13 

N.   Carolina 

.2,556.486 

140,860 

18.15 

W.    Virginia 

.1.463  610 

78,862 

18.54 

Georgia      .. 

.2.894,683 

144.422 

20.05 

Kentucky   . 

.2.416,013 

112.685 

21.46 

Tennessee 

.2,337.459 

101.852 

23.35 

Mississippi 

.1,789.384 

63.484 

27.99 

Louisiana    . 

.1.797.798 

66.000 

27.24 

Arkansas    . 

.1.750.995 

59.082 

29.70 

Alabama 

2.347  295 

74.637 

31.49 

Minnesota 

2.386,271 

65.517 

36.45 

Dlst.   of   Col 

.     437,571 

9,712 

45.00 

Totals  ..  .105.683,108 

8,932,458 

11.84 
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MOTORCYCLE     REGISTRATIONS 
1918-1920 

1918  1919  1920 

Alabama    1,180  1,103  1,035 

Arizona      685  596  542 

Arkansas *   *  **  ** 

California      27,887  28,028  20,047 

Colorado    3.909  3,636  3,364 

Connecticut    ...     4,246  4,495  6,543 

Delaware 707  699  674 

Dist  of  Col 2.353  2,412  519 

Florida     1,629  1,412  1,275 

Georgia    1.681  1,722  1,688 

Idaho     707  731  764 

Illinois             10,834  10,920  10,597 

Indiana     9.112  8,995  8,823 

Iowa        2,529  3,035  4,000* 

Kansas     4.173  3,589  2.972 

Kentucky       ....      1,479  1,503  1,543 

Louisiana    399  490*  500 

Maine             1.497  1,608  1.566 

Maryland   5.351  5,872  7,332 

Massachusetts.     12.862  13,698  15,143 

Michigan    7,818  7,875  8.011 

Minnesota   5,021  6,389  1.158 

Mississippi    100*  120*  194 

Missouri      3.980  4,131  3.954 

Montana    S52  847  675 

Nebraska     2.900  2.500  2.000 

Nevada   121  125  1*1 

New  Hampshire     2.452  2.632  2,542 

New   Jersey...    12,517  11.416  11,041 

New    Mexico...         300  200  219 

New    York 28,597  28,561  29.453 

North  Carolina.      1,333*  1,459  1,418 

North   Dakota..      1.659  901  898 

Ohio                   20.717  20,444  26,956 

Oklahoma    1.622  1,310  1.320 

Oreaon      3.501  3.570  3.516 

Pennsylvania         26,621  25.760  23,981 

Rhode     Island..      1.464  2,301  2.225 

South  Carolina.      1.147  869  908 

South   Dakota..      1.323  888  777 

Tennessee     ....        800  1,133  1,151 

Texas          2,496  3.889  4,293 

Utah      "    1.298  1.185  1,114 

Vermont          ...         734  800  946 

Virginia             ...      2-414  2.520  2,233 

Washington      ..      6,317  5.050  4.915 

West    Virginia.         847  994  1,659 

Wisconsin      ....      7,238  7.223  8,002 

Wyoming     313  353  327 

TOTAL    233,665  233,386  234,954 

♦  Estimated  **Not  segregated 


the  motorcycle  industry  is  standing 
still  as  might  be  supposed  from  a  su- 
perficial survey.  A  number  of  fac- 
tors, such  as  the  enormous  govern- 
ment and  foreign  trade  work  clone 
during  the  war,  enter  into  any  detailed 
examination  of  the  registration  sta- 
tistics as  an  indication  of  the  present 
status  of  the  industry.  A  considera- 
tion of  these  factors  shows  the  indus- 
try to  be  in  a  healthy  condition  and  to 
be  progressing  at  a  normal  rate  and 
puts  a  different  aspect  upon  the  actual 
registration  figures. 

There  is  not  space  in  this  article  to 
analyze  thoroughly  the  present  status 
of  the  American  motorcycle  industry, 
but  an  article  in  a  later  issue  will 
summarize  all  phases  of  the  present 
situation  and  point  out  probable 
trends  in  the  immediate  future,  based 
upon  a  careful  survey  of  the  indus- 
try as  a  whole. 

The  states  which  have  the  largest 
number  of  automobiles  have  also  the 
largest  number  of  motorcycles.  This 
would  indicate  that  motorcycles  fill  a 
distinct  field  of  their  own  and  are  not 
competitors  of  the  automobiles;  that 
the  motorcycle  is  the  compliment  of 
the  automobile  and  that  it  thrives  in 
the  same  places  as  the  car  and  has 
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hard  going  where  cars  are  not  num- 
erous. 

The  ten  states  having  the  largest 
number  of  motorcycles,  for  instance, 
are  as  follows: 

New  York    29,453 

Ohio 26.956 

Pennsylvania 23,981 

California 20,047 

Massachusetts 15,143 

New  Jersey   11,041 

Illinois    ..". 10,597 

Indiana 8,823 

Michigan     8,011 

Wisconsin 8,002 

The  first  four  states  in  the  motor- 
cycle list  correspond  with  those  of  the 
similar  automobile  table,  while  all  of 
these  first  ten  in  the  motorcycle  list 
appear  among  the  first  fourteen  in  the 
automobile  tabulation. 

Tractor  Registrations 

While  the  registration  of  tractors 
and  trailers  is  not  yet  general  enough 
to  form  a  sound  basis  for  finding  the 
number  in  use  in  the  country,  it  is 
interesting  to  examine  the  figures 
available  with  a  view  to  understand- 
ing the  present  status  of  the  question 
in  general.  Consequently,  the  accom- 
panying table  is  of  value  in  showing 
the  states  in  which  it  is  possible  to 
determine  the  number  of  tractors  and 
trailers  with  any  degree  of  accuracy 
and  those  in  which  figures  of  any  kind 
are  not  available. 

About  ten  states  now  register  trac- 
tors separately,  and  one  more  will  be- 
gin to  register  them  in  1921.  In  most 
cases,  however,  the  number  of  regis- 
trations is  not  a  guide  to  the  number 
of  tractors,  since  the  majority  of  these 
ten  states  register  only  commercial 
tractors  or  tractors  which  use  the 
roads.  Consequently,  estimates  made 
by  reliable  sources  form  a  truer  basis 
for  determining  the  actual  number  of 
tractors  even  in  the  states  which  reg- 
ister them.  Such  reliable  estimates 
have  been  used  in  this  table  wherever 
available. 

It  would  be  advantageous  to  the  in- 
dustry if  tractors  could  be  universally 
registered,  but  that  does  not  mean 
that  they  should  be  licensed  and  taxed. 
There  is  one  state  already,  for  in- 
stance, that  registers  all  tractors  but 
does  not  license  them.  The  accom- 
panying table,  however,  is  printed  as 
a  matter  of  interest  and  as  being  the 
best  data  available  on  this  subject  at 
the  present  time. 

Estimated  Number  of  Tractors 

With  no  figures  at  all  available  from 
twenty-three  states,  and  with  the  fig- 
ures from  many  other  states  obviously 
inaccurate,  there  is  no  sound  basis 
upon  which  to  estimate  the  number  of 
tractors  actually  in  use  in  this  coun- 
try. Assuming  the  life  of  a  tractor  to 
be  seven  years  with   good  care,  the 
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number  at  present  in  use  would  be 
something  like  433,000,  the  estimate 
being  based  upon  production  figures. 
Again,  however,  accurate  production 
figures  are  difficult  to  obtain,  and  at 
the  present  time  few  tractors  get 
"good  care,"  so  that  433,000  is  prob- 
ably a  high  estimate. 

There  are  five  big  tractor  states 
for  which  no  figures  are  given  in  the 
acompanying  table.  The  total  of  the 
states  shown  in  the  table  is  153,458. 
Estimating  very  roughly  from  the 
meager  facts  available,  a  good  guess 
as  to  the  number  of  tractors  now  in 
use  would  be  something  like  300,000 
to  350,000. 

A  tractor  expert  estimated  about  a 
year  ago  that  there  is  an  immediate 
market  for  about  695,000  tractors  in 
the  country. 

The  table  shows  a  total  of  17,677 
trailers  registered  in  12  states.  Fig- 
uring on  a  population  basis,  these  12 
states  comprise  about  40  per  cent  of 
the  entire  country.  Thus,  using  pop- 
ulation as  a  basis,  it  may  be  estimated 
roughly  that  there  are  45,000  trailers 
now  in  use  in  the  United  States. 


TRACTORS    AND    TRAILERS    IN 
U.  S.,  1920 

Tractors  Trailers 

Alabama    

Arizona      1,500t 

Arkansas     1,350f 

California      20,000t 

Colorado    4,000§       2,532 

Connecticut     

Delaware     

District  of  Columbia.  . 

Florida     

Georgia      

Idaho     


Ill 


215* 


Indiana      10.379t 

Iowa     17,683t 

Kansas     16,379 

Kentucky    

Louisiana    8.000§ 

Maine   550f 

Maryland     •. .  .         183* 

Massachusetts    1,800t 

Michigan   20,350* 

Minnesota     

Mississippi      2.000t 

Missouri      

Montana    

Nebraska    

Nevada      

New    Hampshire    .  . 

New    Jersey    

New     Mexico     

New    York     7.5005 

North    Carolina    2,500t 

North   Dakota 

Ohio    8.313+ 

Oklahoma   2,835f 

Oregon     

Pennsylvania     6,823t 

Rhode    Island    100t 

South    Carolina    

South  Dakota   6,808f 

Tennessee     

Texas     

Utah      


262 

495 

3,711 


300t 
200t 
400t 


Virginia     3,500t 

Washlnqton     1 

West   Virginia    

Wisconsin     9.790 

Wyoming      

Totals 153.458       17,677 


"Registration    figures. 

tstate        Bureau        of       Agriculture 

estimate, 
tstate  Agricultural  College  estimate. 
§Other  estimates. 
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Design  Tendencies  in  1921  American 
Passenger  Car  Chassis 

Decrease  in  percentage  of  eight  and  twelve  cylinder  models  with  gain  in 
four  and  six  type  indicates  tendency  toward  simplification,  as  does  also 
the  gain  in  percentage  of  unit  power  plants.  Marked  increase  in  pres- 
sure and  splash-pressure  lubrication.  Less  pronounced  gain  in  I  and 
L-head  cylinders.     Transmission  emergency  brake  used  on  several  cars. 

By  Herbert  Chase 


ANALYSIS  of  the  specifications  of  American  passen- 
ger car  chassis  for  1921  reveals  no  very  pronounced 
deviation  from  1920  practice.  This  is  no  doubt  due 
in  large  part  to  the  fact  that  the  industry  was  too  busy  on 
production  of  cars  early  in  1920  to  consider  many  changes 
in  the  1921  product  even  if  the  engineering  department  had 
concluded  that  such  changes  would  be  desirable.  It  is 
known,  however,  that  the  engineering  staff  of  practically 
all  plants  has  been  unusually  busy  during  the  past  few 
months  when  production  has  been  extremely  light,  so  that 
there  are  apt  to  be  more  changes  in  the  1922  product  than 
in  the  1921,  but  even  these  do  not  promise  to  be  of  a  rad- 
ical nature,  for  the  industry  has  long  since  reached  a  point 
where  its  product  is  so  nearly  standardized  that  pro- 
nounced changes  are  taboo  unless  their  need  is  imperative. 

Too  Little  Attention  to  Fuel  Saving 

Not  a  few  engineers  usually  regarded  as  conservative 
consider  that  some  radical  departure  in  engine  type  will 
soon  be  forced  by  the  exigencies  of  the  fuel  situation,  but 
the  current  models  of  passenger  cars,  taken  as  a  whole,  do 
not  indicate  that  the  relatively  inefficient  use  of  fuel  so 
long  in  evidence  has  been  appreciated  or  at  least  considered 
of  sufficient  importance  to  warrant  the  attention  it  should 
have  received.  More  cars  are  being  fitted  with  means  for 
exhaust  heating  of  the  inlet  manifold,  but  even  this  first 
step  toward  obtaining  better  efficiency  has  not  been  taken 
by  many,  and  by  many  others  is  applied  in  a  very  crude 
manner.  With  but  few  exceptions  other  refinements  calcu- 
lated to  increase  fuel  economy  are  lacking,  though  they  are 
fortunately  receiving  serious  consideration  by  some  of  the 
more  progressive  manufacturers. 

Tendencies  Toward  Simplification 

A  commendable  tendency  away  from  an  unnecessary 
multiplication  of  cylinders  which  many  predicted  when  a 
few  concerns  considered  designs  of  this  character  war- 
ranted, is  continuing.  Less  than  1  per  cent*  of  all  chassis 
listed  now  have  twelve-cylinder  engines,  as  against  4  per 
cent  in  1917  and  2.75  per  cent  last  year.  There  is  also  a 
falling  off  in  percentage  of  cars  fitted  with  eight-cylinder 
engines — 8.5  per  cent,  as  against  12.6  per  cent  in  1916  and 
9.17  per  cent  last  year.  While  there  is  a  slight  increase 
in  sixes — 56.8  per  cent  in  1920  as  against  57.7  per  cent 
this  year — there  is  a  greater  increase  in  fours — from  30.3 
to  33  per  cent. 

Another  tendency  toward  simplicity  is  the  increasing 
use  of  the  unit  powerplant  in  place  of  separate  engine  and 
gearset.    Eighty-eight  per  cent  of  all  models  use  this  con- 


•Percentage  figures  In  this  artloU    refer  to  Hie  per  cent  of 
listed  In  the  accompanying   ■  Information   has 

been  supplied  under  the  heading  In  question.    The  flguri 
Into  consideration  the  number  <■(  each  or  any  model  which  the 
manufacturers  produce. 


struction  as  against  79.5  per  cent  last  year.  One  advan- 
tage thus  gained  is  the  elimination  of  extra  shaft  and  uni- 
versal between  engine  and  gearbox,  but  this  advantage 
has  been  offset  in  some  cases  by  the  lack  of  accessibility, 
particularly  of  the  clutch.  In  some  new  and,  in  most  re- 
spects, well  designed  chassis  it  is  necessary  to  disconnect 
the  rear  axle  and  the  transmission  in  order  to  remove  the 
clutch.  Reasonable  accessibility  can  and  should  be  pro- 
vided without  sacrificing  the  benefits  of  the  unit  construc- 
tion. Improvements  in  this  respect  should  certainly  be 
sought  after  and  applied,  for  the  service  problem  is  much 
too  serious  to  be  aggravated  by  failure  to  afford  accessi- 
bility wherever  it  can  be  secured.  To  appreciation  of  this 
fact  is  partly  due  the  decision  of  certain  manufacturers  to 
use  engines  with  fewer  cylinders  and  consequently  less 
complication. 

Another  slight  tendency  toward  simplification  is  indi- 
cated by  the  fact  that  the  per  cent  of  models  using  thermo- 
siphon  cooling  has  increased  in  the  past  year  from  29.3  to 
31.8.  While  the  advantages  of  this  construction  are  no 
doubt  worth  while,  it  should  not  be  forgotten  that  they  are 
attained  at  the  expense  of  some  increase  in  weight,  for  the 
pump  circulation  makes  possible  the  use  of  a  smaller  radi- 
ator and  a  cooling  system  containing  less  water. 

The  Light  Car  Notably  Absent 

The  average  wheelbase  of  all  models  is  120.77 
in.,  this  figure  having  varied  less  than  1/10  in. 
since  1918.  Average  horsepower  is  also  about  the 
same  as  last  year,  indicating  that  taxation  and  the 
cost  of  upkeep  and  fuel  are  not  considered  of 
sufficient  moment  for  American  manufacturers  to  follow 
the  example  set  by  British  and  Continental  manufacturers 
in  the  production  of  a  considerable  number  of  cars  weigh- 
ing less  than  1500  lb.  with  body,  and  having  engines  of 
100  cu.  in.  displacement  or  less,  many  of  them  air  cooled. 
While  some  of  these  cars  have  a  tread  of  less  than  56  in. 
others  have  standard  tread.  They  carry  two  and  some 
four  passengers  and  in  nearly  all  respects  are  of  conven- 
tional construction,  hence  are  not  to  be  classed  as  cycle 
cars.  There  would  seem  to  be  possibilities  in  a  car  of  this 
character  in  this  country. 

The  use  of  L-head  and  valve-in-head  engines  continues 
to  increase  at  the  expense  of  the  T-head,  F-head  and 
Knight  types.  Only  4  per  cent  of  all  models  use  T-head 
construction,  as  compared  to  7.47  per  cent  last  year.  The 
so-called  "F"-head,  in  which  one  valve  is  in  the  head  and 
one  in  an  L  at  the  side  of  the  cylinder,  also  shows  a  de- 
crease from  5.68  to  3.1  per  cent. 

There  is  practically  no  change  in  the  type  of  drive  em- 
ployed for  the  camshaft.  The  use  of  helical  or  spiral  gears 
shows  a  slight  increase  from  75.2  to  77.7  per  cent,  whereas 
the  use  of  the  silent  chain  has  increased  from  18.3  to  19 
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Tendencies  in  Passenger  Car   Design    1910  to   1921 
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Trends  of  the  American  Passenger  Car  Chassis  for  12  Years,  Showing  Variations  of 
Most  Important  Factors  in  Design  and  Manufacture 
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per  cent;  practically  all  other  drives  are  straight  spur 
gears,  this  type  being  used  on  2.5  per  cent  of  models  this 
year  as  against  5.5  per  cent  last  year. 

Electrical  Equipment 

In  the  matter  of  electrical  equipment  the  change  is 
slight,  but  accessibility  has  been  improved  in  some  in- 
stances, for  example  by  placing  the  distributor  on  top  of 
the  engine.  There  is  still  much  room  for  improvement  in 
the  matter  of  battery  location.  The  lesson  of  properly  sup- 
porting this  troublesome  unit  has  been  fairly  well  learned, 
but  the  question  of  accessibility  is  too  often  overlooked. 
The  battery  is  often  regarded  as  a  necessary  evil,  and  there 
can  be  no  denying  the  fact  that  its  life  is  all  too  short.  For 
this  reason  if  for  no  other  it  should  be  placed  where  it 
can  be  easily  inspected  and  filled,  for  its  life  will  depend 
partly  upon  the  care  given  it,  and  it  is  more  apt  to  be 
neglected  if  hard  to  get  at. 

Last  year  less  than  1  per  cent  of  models  listed  were 
without  electric  starting.  This  year  even  the  small  minor- 
ity have  seen  the  light  and  no  American  car  is  without  this 
useful  accessory.  A  few  makes  are  using  belt  drive  for 
the  lighting  generator,  a  practice  quite  general  in  the  case 
of  British  cars.  The  belt  drive  is  quiet  and  can  be  made 
easily  adjustable,  but  the  fact  that  it  occasionally  requires 
adjustment  while  most  other  forms  of  drive  do  not,  except 
perhaps  at  rare  intervals,  is  certainly  not  a  point  in  favor 
of  the  belt  driven  type. 

Single  ignition  shows  a  small  gain  in  popularity,  and  is 
used  on  92.5  per  cent  of  models.  While  the  advocates  of 
dual  ignition  have  more  than  doubled  they  comprise  only 
6.55  per  cent  of  the  total,  as  compared  with  nearly  70  per 
cent  in  1913.  The  gain  in  battery  ignition  is  of  course 
due  only  in  part  to  the  merits  of  the  system  considered 
alone,  but  it  is  evident  that  its  reliability  has  greatly  in- 
creased, else  the  users  of  dual  ignition  would  not  now  in- 
clude so  small  a  percentage  of  the  total.  Nevertheless  it  is 
not  uncommon  to  hear  a  driver  whose  battery  is  in  poor 
shape  say  that  he  wished  the  car  had  magneto  ignition, 
so  that  this  important  factor  would  not  be  dependent  upon 
what  is  perhaps  the  most  unreliable  element  in  the  modern 
car. 

Lubrication 

In  respect  to  lubrication  perhaps  the  most  important  fac- 
tor is  the  greater  attention  being  paid  to  lubrication  of 
chassis  parts.  Some  think  and  many  hope  that  the  days  of 
the  grease  cup  are  numbered.  However  this  may  be,  the 
use  of  more  positive  means  of  chassis  lubrication  is  in- 
creasing. The  use  of  grease  has  been  rendered  much  more 
satisfactory  by  providing  a  more  positive  and  more  easily 
operated  means  of  forcing  the  grease  to  the  desired  point. 
Some  still  lack  confidence  in  grease  lubricating  systems, 
however  well  applied,  and  look  to  the  provision  of  means 
for  feeding  oil  to  the  wearing  parts  as  the  most  promising 
method  of  accomplishing  the  desired  result.  Oil  cups  with 
means  for  gradual  feed  are  being  placed  on  the  market  and 
at  least  one  system  of  forcing  oil  from  a  central  reservoir 
to  all  chassis  points  needing  oil  is  being  used. 

In  the  matter  of  engine  lubrication  the  statistics  show  a 
considerable  increase  in  the  percentage  of  cars  using  the 
splash-pressure  system;  43.5  per  cent  of  models  used  this 
system  in  1920  while  60  per  cent  use  it  this  year.  The 
pressure  system  in  which  oil  is  forced  to  both  main  and 
crank-pin  bearings  also  shows  an  increase  from  33.3  to 
39.2  per  cent.  Less  than  1  per  cent  of  the  models  now 
listed  depend  entirely  upon  splash  lubrication. 

The  percentage  of  cars  using  vacuum  feed  has  slightly 
increased,  the  statistics  showing  that  87  per  cent  of 
models  used  this  system  in  1920,  while  88.2  per  cent  use 
it  in  1921.  There  is  a  slight  decrease  in  the  use  of  both 
the  pressure  and  gravity  feed  systems. 


Turning  now  to  the  transmission  system,  we  find  that 
the  use  of  the  disk  and  the  plate  type  of  clutch  is  increas- 
ing at  the  expense  of  the  cone  type.  No  less  than  92.1  per 
cent  of  American  cars  are  now  fitted  with  multiple  disk 
or  plate  type  as  compared  with  84.9  per  cent  last  year.  The 
cone  type,  which  in  Europe  is  much  more  popular  than  in 
this  country,  is  rapidly  disappearing  here;  15.1  per  cent 
of  1920  models  used  the  cone  type,  but  only  7.9  per  cent  of 
1921  models  employ  this  type  of  clutch.  The  reason  for 
this  preference  is  no  doubt  due  to  the  fact  that  the  disk 
and  plate  types  require  less  attention  than  the  cone  type 
when  they  are  well  constructed.  The  use  of  pressed  or 
moulded  facings  instead  of  woven  fabric  is  becoming  more 
general,  due  in  part  to  the  fact  that  this  type  of  facing 
has  a  higher  coefficient  of  friction  and  is  said  to  be  more 
durable  than  woven  fabric. 

Only  slight  changes  are  noticeable  in  gearsets.  The 
vast  majority  of  these  have  three  speeds  and  many  of  them 
are  fitted  with  air  pumps  for  use  in  tire  inflation.  Manu- 
facturers of  stock  transmission  are  quite  generally  pro- 
viding means  for  mounting  the  air  compressor,  a  standard 
S.  A.  E.  base  being  employed. 

A  large  number  of  cars  now  use  hollow  propeller  shafts 
fitted  at  one  or  both  ends  with  fabric  disk  universals,  but 
the  use  of  one  or  more  all  metal  universal  joints  still  pre- 
dominates. 

As  between  axle  types  there  is  apparently  but  little 
choice,  although  the  semi-floating  type  is  used  on  34.6  per 
cent  of  models,  while  34  per  cent  use  the  three-quarter  type 
and  31.4  per  cent  use  the  full  floating  axle.  Only  very 
slight  changes  have  taken  place  in  this  respect  in  the  last 
year. 
Final    Drives 

The  use  of  the  spiral  bevel  final  drive  has  slightly  de- 
creased, but  it  is  still  employed  by  90  per  cent  of  all  models 
as  compared  to  90.6  per  cent  last  year.  The  straight  bevel 
shows  a  slight  decrease  also,  from  9.4  to  8.4  per  cent,  while 
the  worm  gear,  which  had  no  advocates  last  year,  is  now 
employed  on  1.6  per  cent  of  the  models  listed. 

Quite  a  number  of  cars  are  using  transmission  emer- 
gency brakes,  the  foot  brake  applying  only  on  rear  wheels 
in  these  cases.  The  great  majority  of  cars,  however,  still 
have  both  brakes  on  the  rear  wheels,  but  the  percentage  of 
the  latter  which  use  the  contracting  band  is  decreasing. 
The  use  of  the  contracting  band  is  very  rare  in  Europe  and 
is  losing  ground  in  this  country  partly  because  it  is  more 
difficult  to  prevent  dragging  and  partly  because  it  catches 
a  great  deal  of  dirt  and  is  sometimes  torn  loose  by  broken 
skid  chains.  The  internal  type  is  better  protected  but  un- 
fortunately is  not  so  easily  adjusted  and  relined  as  the 
external  type. 

The  use  of  the  wooden  wheels  predominates  by  a  very 
large  margin,  but  at  least  one  manufacturer  is  fitting  steel 
disk  wheels  as  standard  equipment  and  many  others  fit 
wire  or  disk  wheels  at  the  option  of  the  purchaser.  Semi- 
elliptic  springs  are  used  by  a  very  large  percentage  of  the 
total  number  of  models,  but  a  few  use  cantilever,  platform, 
transverse,  or  three-quarter  elliptic  types. 

Over  half  of  the  cars  listed  employ  Hotchkiss  drive. 
In  one  or  two  instances  an  adjustable  spring  shackle  is 
fitted  to  make  it  possible  to  take  up  wear  and  thus  pre- 
vent noise  which  would  otherwise  result.  Improvements 
in  this  particular  have  long  been  recognized  as  desirable 
but  little  has  been  accomplished  to  date. 

Gear  ratio  has  continued  to  increase  for  several  years 
past  until  the  average  now  employed  is  4.52  as  against 
4.38  last  year.  This  is  indicative  of  higher  speed  en- 
gines and  a  lower  power  factor  or  average  engine  load, 
a  tendency  which  makes  for  lower  fuel  economy  and  one 
which  should  therefore  be  countenanced  only  if  the  ad- 
vantage gained  more  than  offsets  the  loss  in  fuel. 
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Specifications  of  American 


MAKE  AND  MODEL 


Ace G 

Allen 43 

American C 

Anderson S-40 

Apperson 8-21 

Auburn    6-39 

Begjs-Sii   20-T 

Bour  Davis 215 

Brewster 91 

Briscoe 4-34 

Buick 1921 

Cadillac 59 

Case    V 

Chalmers 6-30 

Chalmers 6-30 

Champion Tourist 

Champion Special 

Chandler 

Chevrolet 490 

Chevrolet  FB-50 

Cleveland 40 

Climber S-6 

Cole 870 

Columbia  Six DC 

Commonwealth 44 

Crawford 21-6-40 

Crow-Elkhart  LSJ-56 
Crow-Elkhart  ..H53-56 
Cunningham V-4 

Daniels  8 D-19 

Davis 51 

Dodge  Brothers 

Dort      17-A 

Dixie- Fiver H-S-70 

Dorris 680 

Dupont A 

Bear 7-R 

Elgin  Si. K 

Essex A 

Friend  Four 

Ferris 

Franklin 9-B 

Ford T 

Gardner "G" 

Grant HX 

Globe B-10 

Hanson 60 

Harroun A-A-2 

Halladav    21 

Hatfield A-42 

Haynes 47 

H.  C.  S Series  3 

Holmes Series  4 

Hudson  Super-Six O 

Hupmobile R 

Jackson 6-38 

Jordan M 

Kenworthy 8-90 

Kissel  Custom  Built.  .  . . 

King H 

Kline  Kar 655-K 

LaFayelte 134 

Lexington Series  S 

Lexington Series  T 

Locomobile 48 

Lorraine 21-T 

Lincoln 

Maibohm B 

Meteor R&RR 

Marmon 34 

Maxwell 25 

McFarlan 1921 

Mercer 5 

Merit B 

Metr  Master  Six 

Mitchell 

Moon 6-48-21 

Nash 
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t* 

F 

123 

6 

mi 

4 

127 

ti 

120 

ti 

180 

X 

120 

ii 

120 

6 

125 

4 

109 

4 

118 

6 

126 
117 

131 
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Bore 

Stroke 

a 

a. 

3}ix5 

243.9 

:i',.v. 

192.4 

3>4n.S 

248.9 

:U4v4'. 

224.0 

:U4x5 

331.8 

Guy 

Own 

Herah-Sp. . . 
Continental 


3H*5M 

3     x4U 
3!4x5 


3i2x5 
:l',vV4 
Si  jx.i 
V  ,\"> 
3^x5 

3'2x5i4 
3Mx4'2 

■;\-,v: 

3J    A.i 

3',x5 
4  x.S 
3H*5 

3',ix4?4 
3K*5 

3Jfl4H 

:!':«>., 
I'ixVi 
3J4'x4 


2ss  C 
170.9 
224.3 
190.  S 
248.9 

346.3 

224.0 
303.1 
192.4 
303.1 
192.4 
230.1 
441.7 

404.1 

224  0 
212.3 
192.4 
192.4 
377.0 


224.0 
218 .0 
178.9 

149.3 
303.1 
261  3 
176.7 

192.4 

198.9 
17S.9 


Lycoming... 

Own 

Supreme.. . . 

:i'4x4'..  224.0    Continental 

'  ,  ..-,i4   174.2    Own 

enber. . . 
sh-Sp. . . 


Own 

Herah-Sp 

Lycoming . 


Hersh-Sp. 

Northway . 
Continental 
Continental 
Hersh-Sp... . 
Continental 
Lycoming. . 
Rutenber.  . 
Own 


Own 

Continental 
Own ..... . 

Lycoming. 
Hersh-Spill. 

Own 


Continental 

Falls 

Own 


Continental 

Own 

Own 


m 

3Vax5 
3Kx5 

3',vl'v 


Worm. 

Helical 
Helical 
Helical 

Helical 

Helical 

Helical 
H.-lu-.l 

Chain 
Helical 
Helical 

Chain. 

Helical 
Cham. 
Chain. 


11  -\\<-.\\ 

Helical 
Helical 
Helical 
lit  Ileal 
Helical 
H''!i  ■.[! 
Helical 

Helical 

Helical 

Helical 

Helical 
Helical 
Helical 
Helical 

:  i  ■ .  ■ 

Helical 

Heheal 

Helical 
Helical 
Helical 
Spur. . . 


Helical 

Helical 

Helical 

Helical 

Helical 

Helical 
Helical 
II. -heal 

Chain. 


Chain.  . 
Helical 
Helical 
Helical 
Helical 
Hrliral 
Chain. 

Helical 
Chain 
Helical 

Helical 
Helical 

Chain. 

Helical 
Helical 

Helical 

Helical 
Helical 


Water 
Circu- 
lation 


Ther..' 
Pump. 

Ther. .' 
Pump. 

Pump 
Pump. 

Ther. " 


Ther.  , 
Ther. . 
Ther.  . 

Ther.  . 

Pump. 

Pump. 
Pump 


Pump. 

Pump. 
Ther. . 
'ump. 
Ther. . 

Pump. 

Pump. 

Ther. '. 
Ther. . 

Pump. 

Cher'. 

Ther. . 

Ther. . 
Pump. 
None.. 
Ther. . 

Ther. . 
Ther. . 
Ther. . 


Ther. . 
Ther!. 


Pump. 

Pump. 
Ther.  . 

Pump. 

Pump, 
Ther. . 
Pump, 
Ther. . 
Pump. 

Ther. . 

Pump. 

Ther''' 

Pump 

Pump. 

Ther. . 
Pump. 
Pump, 

Pump. 


Sphi^h-Pr 
■Splash-Pr 
Splash-Pr 
S|.l:i4i-Pr 
Splash-Pr 


Pressure. 

Circ-Sp. 
Circ-Sp.. 
Circ-Sp.. 
Circ-Sp. 
Cire-Sp. 
Pressure. 

Pressure. 


Splash-Pr 
Splash-Pr 
Splash-Pr 
Splash-Pr 
Pressure. . 
Pressure. . 


3p!ash-Pr 

Pressure. . 
Splash-Pr 
3plash-Pr 

Pressure. . 
Splash-Pr 

Splash-Pr 

Splash-Pr 


Gear. . 
Gear. 
Gear. . . 

Gear. . , 
Gear. . . 

Piston. 
Gear.    . 


Circ-Sp... 
Circ-Sp... 
Splash-Pr. 
Pressure  . 
Splasb-Pr. 

Pressure.. 
Splash-Pr 
Circ-Sp.. . 

Pressure  . 
Pressure  . 
Pressure  . 
Circ-Sp... 
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3plash-Pr. 
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Splash-Pr 
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Gear. . . 
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Piston.. 
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Piston.. 
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Gear.  . 
Piston.. 
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Piston.. 
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Piston.. 
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Piston.. 
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Piston 

Gear 
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Plunger. 
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Piston.. 
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CARBURETION 


Make  of 
Carbu- 


Stromberg 
Stromberg 
Rayfield. . . 
Johnson. , , 
Rayfield. . 

Stromberg 
Zenith 

Zenith 

Scoe 

Marvel... 


Zenith 

Zenith 

Rayfield. . 

Zenith. . . . 

Zenith 

Stromberg 

Stromberg 

Johnson. . , 
Stromberg 
Stromberg 

Carter 

Stromberg 
Zenith 

Zenith 

Stromberg 


Zenith 

Stromberg 

Stewart . . , 

Carter.... 

Stromberg 

Stromberg 

Yale  & 

Town 
Stromberg 
Stromberg. 
Own 


Vacuum 
\  acuum. 

Vacuum. 
Vacuum. 
Vacuum. 
Vacuum 

Vacuum 
Vacuum 
Vacuum 
Gravity 
Vacuum 

Pressure. 
Vacuum. 

Vacuum. 
Vacuum 


Snu 
Sing 
Vacuum.  Sing 


Carter 

Stromberg. 
Stromberg 

Marvel..  . 
Stromberg 
Stromberg. 

Zenith 

Rayfield. 

Stromberg 

Stromberg 

Own 

Stromberg 


tromberg. 
Si  romberg 

HalKvBall 
Rayfield... 


Own 

Rayfield., 

F.i>n_ll.. 
Stromberg 
Ball  &  Ball 
Johnson 


Ow 

Stromberg 

Zenith 

Stromberg 


Stromberg 

Strumheri; 

Rayfield. 

Rayfield. . 

Marvel. . . 


Vacuum. 
Vacuum. 
Vacuum 


Vacuum. 
Vacuum. 
Vacuum, 
Gravity. 


Pressure, 

Vacuum. 
Vacuum. 
Vacuum. 
Pressure 
Vacuum, 
Vacuum. 

Vacuum 

Vacuum. 
Gravity . 

Vacuum. 
Vacuum. 
Vacuum. 

Vacuum 
Vacuum. 
Vacuum. 
Vacuum, 

Vacuum 


1 


-Mile 

Sim: 
Sing 

Sin- 

SlllL'l 

Sinn  I 

Sm.'.l 

Sing  I 

Pontile. 


At  Kent. 
Conn. . . 
At  Kent. 
Remy-  -  ■ 
Remy. . . 
Remy.    . 


Conn 

Westinghouse 


Splitdorf 

At  Kent.. 

Coan 

Conn 

Delco  ... 


Delco 

Delco 

North-East. 


Wcsfiiu'lio 
At  Kent.. 
Delco 


Delco 

Remv 

At  Kent... 

Conn 

Kingston   . 

Delco 

Eisemann.. 

Delco 

At  Kent... 


Remv. . . 
At  Kent. 
Conn 


Wagner . 
Berling. . 
Westinghouse 
Delco. .. 


At-Kent. 
Conn 

Remy 

Delco 

Wagner . . 


Hand. 
Hand . 
Hand. 
Hand . , 
Hand. 
Hand. 

Hand . 

Hand 
Hand . . 
Hand 
H.&A 

H.&A 
H.&A 
Hand . 
Hand. 
Hand 
Hand 
Hand. 
Hand . 


G.&D.. 

Remy. . . 

Bijur. . . 
Remy. . . 


Dyneto . 
Dyneto . 
Bosch. . . 


H.&A 

Hand    . 

Hand 
Hand    . 
Hand 

Hand 
Hand. 
Auto. 

Hand.. 
Hand , . 
Auto. . . 
Hand.. 
Hand . . 
Hand  . 
Hand . . 

Hand . . 
Hand  . 
H.&A. 

Hand . . 
Hand.. 

Auto  .  . 
Hand.. 

Hand . . 
Hand.. 
Hand.. 

Hand . . 
Hand . . 
Hand . . 
Hand . . 
Hand  . 
Hand . . 
Auto. . . 
H.&A 
Hand.. 


Hand . . 
Hand.. 
Hand. . 
Hand.. 

H.&A. 
Hand.. 

Hand.. 
Hand . . 

Hand.. 
Hand  . 
iI.AA. 

Hand. . 
Hand.. 
H.  &  A, 
Hand.. 
Hand.. 
Hand.. 


Auto-Lite, 
Bosch. . . . 
Westinghouse 


Delco 

Uito-Iite, 
Wagner .  . 
Dyneto.  . 
Westinghouse 
Dyneto.. 
Dyneto' , 
Delco. . . 


Delco 

Delco 

North-East. 


Hand. 
Hand. 
Hand. 
Auto. . 


Auto-Lite. 

VYe.tuiL'houSe 

U.S.L... 

Auto-Lite 
Delco. . . . 


Dyneto.. 


Delco . . . 

Westinghouse 
Delco. . . 


Delco. . . 
Remy. . . 
Westinghouse 
Dyneto.. 

Lerce-N. 

Delco. . . 
Dyneto.. 
Delco . . . 
Westinghouse 


Bijur. . . 
Remy. . . 
Westinghouse 
Wagner . 


Delco. . . 
G.  &  D. 
G.  &  D- 

Wanner  . 

Westinghouse 

Westinghouse 
Delco. .. 


Bijur.. . . 
Westinghouse 
Delco.. . 


Westinghouse 
Westinghouse 

Westinghou 
G.&D... 

Remy 

Delco. . : . . 


Warner  Gr. . . 
Borg  &  Beck . 
Borg  &  Beck 
Borg  &  Beck . 


Own 

Borg  &  Beck . 
Borg  &  Beck . 
Borg  &  Beck 


Borg  &  Beck . 

Muncie 

Hoosier 

Northway . . . 
Borg  &  Beck . 
Borg  &  Beck, 
Borg  &  Beck . 
Brown-Li  pe. . 
Borg  &  Beck, 
Borg  &  Beck, 
Own 


Own 

Borg  &  Beck 

Own , 

Own 

Borg  &  Beck 
Warner-Gr. , 
Brown-Lipe. 

Warner  Gr. . 
Borg  &  Beck 
Own 


Borg  &  Beck , 
Brown-Lipe  . 
Own 


Borg  &  Beck 
Borg  &  Beck . 
Warren 


Borg  &  Beck . 

Own 

Borg  &  Beck. 
Borg  &  Beck 


Warner-Gr..  , 
Brown-Lipe. , 

Own 

Own 


rn-Lipe. . 
Warner-Gr... 

Detroit 

Borg  &  Beck 


Own 

Borg  &  Beck 

Own 

Borg  JcJBeck, 

Own 

Borg  &  Beck. 
Own 


Borg  &  Beck. 
Borg  &  Beck. 
Own 

Borg  &  Beck, 
Own 


Borg  &  Beck . 
Borg  &  Beck, 

Bon:  &  Peck 
Borg  &  Beck 


Disk.. 

Plate- 
Plate.. 
Plate.. 
Plate.. 
Plate- 
Plate.. 
Disk.. 
Cone,. 
Cone- 
Disk.. 

Disk.. 
Plate- 
Disk.  . 
Disk. . 
Plate- 
Plate.. 
Plate- 
Cone.  . 
Cone. . 
Plate- 
Disk.  . 
Plate- 
Cone.. 
Plate- 
Plate.. 
Plate- 
Disk.  . 
Plate- 
Plate.. 
Disk.. 

Disk.. 
Plate- 
Disk.. 
Cone- 
Plate.. 
Disk.. 
Disk.. 

Disk.. 

Plate- 
Disk.. 

Plate- 
Disk.  . 
Plate.. 
Frio- . 


Plate- 
Cone.. 
Plate.. 
Plate- 
Plate.. 
Plate- 
Disk.  . 
Disk.. 
Disk.. 


Disk.. 
Disk.. 
Plate- 
Plate.. 

Disk. . 

Plate.. 

Disk. . 
Plate- 
Disk.. 
Plate. 
Disk.. 

Plate- 
Plate.  . 
Plate- 
Cone.  . 
Plate- 
Plate.  . 

Plate- 
Plate.  . 

Plate. 

Plate.. 


ABBREVIATIONS—^    Nil—  %     Elliptic;     %     Flout— %     Floating;     Amid— Amidships  ;  Ant©— Automatic ;   B&  P— Ball  and  Plain;  B  & 

K— Ball    nml    Roller;    It    It    »V    P— Ball.    Itnllor   nmi    Plain;    Cant— Cantilever ;     Oire-Spl— Circulating     Splash;     Nil— Elliptic ;     *  —  1     Valve     In 

Henri.     1     in     Side;     Flout— Floating ;     Frio— Friction ;    Gear— Gear    Pump;    II    A    A— Hand    and    Automatic;    H— Valves   horizontal    in    side;    I— I- 

K— Knight    Type;    L— L-He0d;    Opt— Optional;    Plat— Platform  ;     S-N— Semi-Elliptic  ;     Seml-F— Semi-Floating  ;     Sp.     B— Spiral     Bevel; 
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Passenger  Car  Chassis  for  1921 


TRANSMISSION 


RUNNING  GEAR 


Warner  Gr.. 

Warner .... 
Dureton  . . 

Own 

Grant- Lees . 


Detroit. 
Muncie  . 
Own 
Own 


Unit  K 

Dnit  i: 

Unit  V. 
Unit  F. 
Amid .  . 
Unit-E. 

Unit  E. 
Unit-E 
Fnit-T 
Unit-E 
Own       .....  Unit-E 


Unit  E 
Unit  E 
Unit  E 
Unit  1. 


Own 

Grant-Lees . 
Own 

Grant-Lees. 
Grant-Lees 


Northway . . 
Durston. 
Munice.     . 
Muncie .... 
Brown-Lipe. 

Covert 

Covert 


Warner .... 

Own 

Mechanics. . 
Grant-Lees . 
Warner-Gr. 
Brown-Lipe. 

Warner  Or. 
Mechanics.  . 
Own 


Ei, it  E 
Unit-E. 
Unit  E 

Unit  E 
Unit  E 
Unit  B 

Unit  E 
UnitE 

Unit  E 
Unit  E 
Unit  !•: 
Unit  E 
Unit  E 
Unit  E 
UnitE 

UnitE 

Unit  I. 
Unit  E 


Own 

Brown-Lipe. 

Own 

Own 


Detroit 

Grant-Lees 
Grant-Lees . 
Grant- Lees . 

Own 

Warner  Gr. 
Brown-Lipe. 

Own 

Own 


Brown-Lipe 
Own 

Grant-Lees. 


Own.. 
Warner  Gr 

Detroit... 

Own 

Munice.. . . 
Own 


Munice 

Own 

Own 

Own 

Brown-Lipe 
Own 


Qtlot-Leca 

Brown-Lipe. 


Warner. 
Own... 


Unit  E 
Unit  E 
Unit  E. 

Unit  F. 

! 

1 
\mi  1 
Unit  E 


Unit  E 
Unit  E 

■ 

Unit  E 

UnitE 

UnitT 
UnitE. 
Amid .  . 

Amid 


Unit   I. 

Amid . . 
Unit  E. 


Sp.B 
Sp.B 

Sp.B. 

Sp.B. 
Sp.  B . 
Sp.B. 
Sp.  B 
Bevel . 

Sp.B. 
Sp.B. 
Sp.B. 
Sp.B. 
Bevel . 
Bevel . 
Sp.B. 


Springs.. 
Springs. 

Springs.. 
Tor-A... 

Springs. 
Springs. 
Tor-T. 
Springs.. 


Sp.B. 
Sp.B. 
Sp.B. 
Sp.B. 
Sp.  B 
Sp.B. 
Sp.B 
Sp.B. 

Sp.B. 
Sp.B. 
Sp  B 

Sp.B! 
Sp.B. 
Sp.B. 

Sp.B 

Sp.B. 
Sp.B 


Sp.B. 
Sp.B. 
Bevel . 

Bevel 
Sp.B. 
Sp.B. 


Make  of 
Taken  Rear 

By 


Salisbury 
I  Solumoia 

Salisbury 

Sall.-leirv 
Own 
lisbuxy 


Springa. 

Springs. 
Springs. 


Springs. 
Springs. 

Tor-A. . . 
Splines. 
Springs. 
3prings 
Springs. 
Springs.. 

Tor-A... 
Tor-A... 

Tor-T... 
Springs. 
Tor-T... 
Springs. . 
Springs. . 

Springs.. 

S;.rinL'-. 

Tor-A... 
Tor-A... 
Springs.. 
R-R-f-A 

Springs.. 
Springs. 

Springs. . 


Sp.B. 


Sp.  B. 

■■ 

Sp.  H 
Sp.  l( 

Sp.B. 

1 

8p.  B . 

Sp.  li 
Sp.  B . 

Sp.B. 

Sp.  I! 

Sp.B. 

Bevel . 
Sp.B. 


Sp.B. 
Sp.B. 


Columbia. 
Own 


Float... 
Float. 
Float... 
Float . . . 
Semi-F. . 
Float... 

Float 
"4  1  loat 
1  [oat 
Semi-F.  . 
Float... 

Float... 

:1,  I  loal 
Semi-F. 
S  ■mi-F. 

Float,  . 
I  loal 

».,  I  I" it 

■',  Hi.:, 
S.-mi-F. 
Si-mi-F 


Columbia.  Fioat 
Timken. .  34  Fl.,:,t 
Colunil.ia.  34  Float 

Pern Float 

Timken 
Peru. . . 
Peru. 
Timken 


Salisbury 
I  '..liini'.Ki 
Timken . . 


Springs.. 
Springs.. 
Tor-A... 
Springs.. 
Sprini:?. 
Springs. 


Springs. 

■. 
Tor-T... 

': 

R-R-T-A 

Springs. 


for-T... 
Bonn  - 

Springs. 

Springs.. 

Sprire'-. 
Tor-T... 


Flint 

'"V.l'jmliin 


Columbia 

Own 

Own 

Timken .  . 
Timken 


Own. . 
Own. . 
Own  . 


Stanpar . 


C  iluxobia 

Timken.  . 

Own 

Timken.. 


I  I,, .it 
Float. 
Float . 

Float. 
i  Float. 

Float.  . 

Float. 
Float... 

Float... 

4  Float. 

,  1  loat 
Semi-F. . 

Float . . . 

.  Float 
Semi-F. 
Semi-F. . 

4  Float. 

:i  Float 
Semi-F. . 

H  Float. 

"  Float. 
■'.;  I  loat 
■4  Float. 

: 

Scmi-F. 


Float 


: 
Float . . . 

;.i  1  io.it. 

Semi-F.  . 

• 
Float .  . . 

'  i  1  loat 
1     ■ 

Float... 


32x4 
32x4 
32x4 
33x4 

34x4', 
33x4 

33x4 

33x4'.i 
32x4i j 
31x4 
33x4 


32x4 
32x4 
32x4 
33x4 

:4x4i 2 
33x4 

33x4 

33x4'., 
32x4i n 
31x4 
33x4 


32x4 
33x4 
30x3H 
13x4 

32x4 
32x4 \ i 

33x5 

32x4 

33x4 

32x4 

32x4 

32x3'; 

33x4 

35x5 

34x4  'A 
33x4 

31x4 

I 

33x5 

32x4 

33x4 

:;.  1 
32x4 

32x3'  i 

32x4i , 

32x4 

30x3 

32x31 i 

32x4 

32x4 

:0\:;i.. 
33x4 


32x4' i 

.','xl  >, 

32x4 

i 

32x4H 

32x1 
32x4 
33x4 
32x4 


32x4 
33x4 

30x3'; 

33x4 
32x4 

32x4! j 

33x5 

32x4 

33x4 

32x4 

32x4 

32x3'  . 

33x4 

35x5 

34x4!.  i 

33x4 

32x3'  . 

31x4 

32x4 

33*5 

32x4 

33x4 

3.3x4 
32x4 

32x4'- 
32x4 

» 

32x3H 

32x4 

32x4 

32x4 

33x4 

32x4 


:■■■  I  . 

33x4 
33x5 

35x5 

I2x4| 

■ 

3.M'; 

32x4 

12x4 

32x4 


Wood.. 
Wood. . 
Opt. . . . 
Opt.... 
Opt.... 
Wood. . 

Wood. . 
Wood. 
Wood 
Wood 
Wood. . 

Wood. . 

Wood. . 

Wood 

Wood 

Wood. 

Wool 

Wood 

Wood . 

Wood. 

Wood. 

Wood. 

Wood. 
Wood. 

Opt.  . 
Wood 
Wood. 
Opt.  . 
Opt... 
Opt... 


Opt.  .. 

Wood 

Opt.. . 

Opt... 

Opt.  .. 

Wood 

Opt... 

Opt.  . 
Wood 
Wood. 


Wood 
Wood 
Wood. 

Won.) 
Wood 

Wood 

Wood 

Wire 

Wood. 

Wood 
Wood. 


Opt.  . 

w 1 

■'. 
Wood 

Wood.. 
Opt... 

Wire. . 

(rood 

Opt... 

Opt. . . . 

Opt.... 


Cant.. 
S  F-S  I 
S-E. . . 


Make  ol 
Steering 


U  Ell. 

I  'ant. .  . 
■i4  Ell. 


I 
I 


Ditweiler. 
Lavine  . 

Own 

Own 

S.P.C.... 


Stewart 
Van  Sicklen 
Stewart 

Stewart 
Stewart 

Stewart    . 

Stewart 

Stewart 


1  leininer. 
C.A.S.... 
Lavine.  . . 
Ditweiler 
Ditweiler. 
Gemmer.. 


Own 
S.P.C.. 

I'.A.S 


Make  of 


Stewart 


Stewart 
Van  Sicklen. 
Stewart 

Stewart 
Stewart. 
Warner. 


Stewart. 


Stewart 
Van  Sickll 
Van  Sicklen. 
Warner. 


I'lainS 
I'lainS. 
Plain.. . 
Plain... 


Warner . 
C.ommer. 
Own ... . 
Own. . . . 


Ditweiler. 

Tacox 

Gemmer., 


Ditweiler. 
Gemmer.. 


I  i,  miner. 


Rosa 


1 ....  1 
C.A.8... 

Gemmer.. 

Own 


Gemmer.. 


Gemmer Stewart 


Stewart.  . . 

Stewart 

Stewart  , 
Stewart . . . 
Stewart . . . 


Van  Sicklen 
Warner 


Waltham. . . 

Stewart ,  .  .  . 
Stewart 


Van  Sicklen 


Plain  3 
Plain  4 
Plain  3. 
Plain  2 
Plain  3. 
Plain.. . 
Plain... 
Plain  3. 

Plain  3. 

Plain  4 
Plain  3. 
Plain  2. 
Plain  2 


Plain  3 
Plain  7. 
Plain  3. 


B.&R 
B.&R. 
B.&P. 


Ball... 
Ball... 
B.&P. 
Plain.. 

B.&R. 
Ball.  . 
B.&R 

ba-i; 


BAP . 
Ball. 

Holler 


Ball... 
Holler. 
BA-I'. 
Ball... 
Ball... 
Holler. 


BAR. 
Ball.. 
Ball. 


Plain  4. 
Plains. 
Rall-2.  . 
Plain  2. 
Plains. 
Plain  3. 
Plain  7. 

Plain  1 

Plain  3. 


Plain... 

Plain  4. 
Plain  5. 

Plain  1 

Plain  2. 
Plain  5 

Plains. 

Plan,  .1 

Plain  I. 

Plain  3 

Plain  3. 
Plain  4. 


B.&R. 

Rollei. 
B.&R. 

BAR 
Holler. 
Ball... 

Roller. 
Holler 
Ball... 
BAR 
Roller. 

Roller. 

Holler 
Roller. 

Roller 
Holler 


Roller. 
Roller. 

Holler. 
Holler. 
Roller. 

Holler. 

Roller. 

Holler. 
Holler. 
Ball.' 
Ball.. . 

Roller. 

Holler 

Holler. 
Hollei 


Ball.. . 
Roller., 

Holler 
Roller. 
Ball.. . 

Roller. 

Holler 
Holler 
Holler 
Holler 
Holler, 
Holler. 
Roller. 

Roller. 

Heller 

Holler. 
Holler. 
Holler. 
Roller. 
Roller. 

BAR. 
Ball... 
Roller. 

B.&R. 
Ball... 
Ball... 
Roller. 


Ball... 
B.&R 
Ball... 

li.&R 
Rollir 
B.H.P. 


Ball... 

K  A  H 
BAP 
Ball. 

B.&R. 
B.&R 

Ball... 
Ball... 

P.  All 

Ball..  . 

Ball 
B.H.P 

Holler. 
.  ■'  - 
Roller. 

B.&P. 

Holler. 

B.4B 
Ball. 


MAKE  AND  MODEL 


Ball... 

Holler. 
Roller. . 

Roller. 
Roller. 
Roller. 
Ball.  . 
Roller. 
Holler. 
Holler. 
Roller. 

Roller. 

Holler. 
Holler. 
Holler. 
Roll,-. 
Roller. 
Roller. 

Roller. 

Holler. 

Holler. 


H-ller. 
B.&R 
Holler. 
Holler. 
Ball... 
p.  ,\  i  ; 
Roller. 
Roller. 
B.&R 


Roller 
Holler. 
Roller. 
Roller. 

Holler. 

Ball... 

Ball. 

Holler. 

Ball 

Roller 

Roller 

Roller. 

Holler 

Roller. 
Roller.. 

B.&R 

BAR.. 

Roller. 

Holler. 


Holler 
Holler. 
Roller. 
Holler. 
Ball... 
Roller 
Holler. 
Roller. 
Ball.. 


Holler, 

Holler. 

Roller. 

Holler. 


Roller. 
Roller. 
Roller. 
Roller. 

Roller. 

Rollei. 

Roller 
Ball 
Roller. 
Roller. 

Roller. 

Holler. 
Roller 
Roller. 


Ace 

Allen 

Apperson 

Auburn 

Beggs-Six 

3our-Davis 

Briscoe 

S-40 
8-21 

6-39 

20-T 

21-S 

91 

4-34 

Cadillac 

...    .59 

Case 

V 

Chalmers 

Chalmers.    ..    . 

Champion 

Chandler 

.6-30 

6-30 

Tourist 

.Special 

Chevrolet 

Cleveland    .... 

Cole 

490 

FB-50 

40 

S-C 

Columbia  Six 

D.C. 

Commonwealth 

Crawford  

Crow-Elkharl   . 
Crow-Elkharl. . 

Daniels  8 

Davis 

44 

21-6-40 

.   L53-56 

H 53-56 

V-4 

D-19 

Dodge  Brothers 

Don 

Dixie  Flyer. . . . 

.     17-A 
H-S-70 

....A 

Elcar 

.  7-R 

Elgin  Six    ..  . 

...X 

A 

Ferris      ... 

Franklin 

Ford 

9-B 

T 

G 

...  HX 

Hanson 

Harroun 

..A-A-2 

Halladay 

Hatfield 

21 

A-42 
47 

H.C.S Serie.3 

Hudson  Super  Six   ...0 
Hupmobile R 

King 

890 

H 

Kissel  Custom 
Kline  Kir 

Built    ... 
6-SS-K 

.     134 

Series  T 

48 
21-T 

Marmon 

R&RR 

Maxwell      .  . 

M.I  ...I.iii 
Mercer 

1921 

R 

Mitchell 

Moon 

Na.h 

6-48-21 
681 

Bplash-Pr— Splash    Pressure;    spur-  T— T  1  [,,,i ;    Ther— Thormo-Syphon ;  Tor-A— Torsion  Arm:  Tor-T— Torsion  Tube;  Trnnn 

i  iiii-i;— unit    with    Engil         -T— Unit   with    Torque     rubes     Dnft-A— TJnil     iritn     Axle.       K«H ll'MEKT- At    Kent— At- 

wnter    Kent;    Conn— Omnietlont :    (;.    A     li.— ,;,:,.,    &•    Davis:    Hersh-Sn— HencbeU-Spilimaa ;      Leece-N— I,eece-Nevlllc ;      Itoc-Doe»— Kocta- 
<sier  Dnesenberg:    S.  P.   C Ssglnnw  Products  Co.;   Weet-M— Weston-Molt. 
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Specifications  of  American  Pass 


MAKE  AND  MODEL 


Oakland 34-C 

Oldsmobile 4S-A 

Overland 4 


Packard Single  Si 

Packard Twin  Si 

Paige S-42 

Paige 6-66 

Paterson 650 

Peerless 

Piedmont 4-30 

Piedmont 6-40 

Pierce-Arrow 

Pan 

Pan  American  .  .  .  E-6-55 

Pilot 6-SO 

Porter 

Premier 6-D 

Premo  Car 6-40-A 


Raleigh 

Ranger 

Reo T-6 

Roamer  6-54-D 

Rock  Falls 14000 

R.  &V.  Knight J 

R.&V.  Knight R 


Saxon 125 

SayersSii D.P. 

Scripps  Booth B-39 

Seneca 

Skelton 35 

Standard 

Stanwood-Siz 

Stef  ens-Duryea E 

Stearns-Knight...SKL~4 

Stephens 

Studebaker Big  6 

Studebaker Spec.  6 

Studebaker EJ 

Stuti K&H 

Templar 445 


Velie 48 

Westcott C-38 

Westcotl C-48 

Willys-Knight 20 

Winton 25 

Waap 


Bore 
and 
Stroke 


3'ix5 

2'Hx45i 

3M*4 

x4H 

3;  4x5 

3i4x4'  . 

3UXO 

3!.jx5 

',i4xli.. 

"'2 

3^x5 

3!4x5 

::'  fx6 


:i>-.\.V4 
3?4x5 
3>jx4U 
3Jix5 

m%5 

3i4x4>2 

2j„xP4 

:>',>.  !■■ 

3'.x5 

3J4x5 

3'4x4>, 

4;..xo'o 

354x5? B 

31.4x4', 

3jixS 

31  ,x.) 
3i,x4i, 


143   1 

241.6 

424.1 
243.9 
331.4 
224.0 
331.8 
192.4 
224.0 
111  7 
165.9 
2-1 S  '.I 
24  ^  '.1 
473,4 
295   3 

195.6 

248.  S 

17-.  9 
239.4 
303.1 

331  4 
259   3 


Make  of 
Engine 


ITS. 9 
224  0 
177.0 
138.1 

192  4 
331.3 
224.0 
510.4 
24S.5 
224  (I 
333  s 
2SK  1; 
107.1 
360.8 

196  3 


3i4x4i, 
31,..:,14 
3''hx4i, 
J5&5J* 


Own. 

Own 
Own. 


Own 

Own. 

Continental 
Continental. 

Own 

Lycoming.. . 
Continental 

Own 

Own 

Hersh-Sp. . . 
Hersh-Sp. . . 

Own 

Own 

Falls 


Continental. 
Continental, 
Own 


Root  &  Van. 
Continental, 
Northway . . 

Le  RoL 

Lycoming.. . 


Ow 

Cont. 

Own. 

Own. , 

Own 

Own. 

Own 

Own. 

Own. 


224  11 
303  1 
133  s 
34  7   9 

3VI   9 


Continental 
Continental 

Own 

Own....... 

Wisconsin 


Helical 
Helical 
Helical. 

Chain . . 

Chain. 
Helical 
Helical 
11.1i.mI 
Helical 
Helical 
Helical 
Helical 
<  'hain. 
Helie.il 
Helical 
Helical 
Helical 
Helical 

Helical 


Helical 
Chain. . 
Chain. . 

Helical 

Helical 
Helical 
Helical 
Helical 

Helical 
Helical 
Helical 
Chain. 
Helical 
Helical 
Helical 

Helical 


Hi. Heal 
Helical 
Chain. 
Chain. 
Spur. . 


Pump.. 

Pump. 
Pump. 
Ther. . 

Pump. 
Pump. 

Ther. '. 
Pump. 

Ther"! 

Pump. 

Pump. 
Ther. . 

Ther. ! 
Pump. 
Pump. 

Ther.  [ 
Ther. . 

Ther. . 

Ther.! 

Ther. . 
Pump. 
Pump. 
Pump 
Pump. 
Ther. . 
Pump. 
Pump. 


Ther. . 
Pump. 

Pump. 
Pump. 
Ther. . 
Pump. 
Pump. 


Splash . 


Pressure. 

Splash-Pr. 
Splash-Pr. 


Splash-Pr. 
Splash-Pr. 
Pressure.. 
Circ-Sp... 
~plash-Pr. 
pi  Bh-Pr. 
Pressure.. 
Splash-Pr. 
Splash-Pr. 

Splash-Pr. 
Solash-Pr. 
Circ-Sp... 
Splash-Pr. 
Splash-Pr. 
Pressure. . 
Pressure.. 


Piston.. 
Piston.. 
Gear. . . 
Piston.. 
Gear. .  . 
Gear. . . 
Gear... 
Gear. . . 


Splash-Pr. 
Circ-Sp  . . 
Pressure. . 
Pressure. . 
Splash-Pr 
Pressure. . 
Pressure. . 
Splash-Pr 
Splash-Pr 
Splash-Pr 
Pressun 


Circ-Sp... 
Splash-Pr 

Pressure. . 
Splash-Pr. 

Circ-Sp. 


Splash-Pr 


Type  of 


Gear. . .. 

Gear 

Eccentric 
Piston... 

Gear 

Gear 

Gear. . . . 


Piston.. 
Gear. . . 
Gear. . . 
Gear. . . 
Gear. . . 
Gear. . . 
Gear. . . 
Gear. . . 
Gear. .  . 
Gear. . . 


Marvel.. . 
Zenith .  .  . 
Tillotenn. 

Own 


CARBURETION 


Make  of 
Carbu- 


um.  Single. 
Vacuum.  Single. 
Gravity.  Single. 


Ow 

Strombcrg 

Rayfield. . 

Stromberg. 

Ball*  Ball 

Ball  &  Ball 

Stromberg. 

Stromberg. 

Rayfield... 

Kavfield. , , 

Klloteon 

Zenith 

JoUnson. . . 
Zenith .... 

Sin.mberg 
Zenith  ... 
Rayfield. . . 
Stromberg 
Rayfield. . 
Stromberg 
Stromberg 


Vacuum. 


Vacuum. 
Vacuum. 
Vacuum. 

Vacuum 

Vacuum. 

\  aeiiuin. 


Man-el. . . 
Schebler. . 
Carter ... 
Zenith... 

Stromberg 
Stromberg 

Sehebler.. 

Tillotson. 
Ball  &  Ball 
Stromberg. 

Stromberg 
Stromberg 

Stroml>erg 


Vacuum. 
Vacuum. 
Vacuum. 
Pressure. 
Vacuum. 
Vacuum. 

Vacuum. 
Gravity. 

Vacuum. 
Vacuum. 
Vacuum. 
Vacuum. 
Vacuum. 

Vacuum. 


Vacuum 
Vacuum. 
Vacuum 

Vacuum 


Stromberg.  Vacuum 


Remy. 
Rcmy. 
Conn.. 


Single. 
Single. . 
Single 

Single.  . 
Single. . 
Single. 
Single.  . 
Single.  , 
Single.  . 
Single.. 
Single. . 
Single. . 
Single.. 
Single.  , 
Single. . 

Single. . 

Single. 
Dual... 

Single.  . 
Single. 
Single.  . 
Single. . 

Single. . 

Single. 
Single. 

Single.  , 
Single. 

1  lou'hle 

Single  . 
Dual... 
Single. . 
Single. , 
Single., 
Single. 
Single. . 
Dual... 


Single. 
Single, 
Single. 
Single, 
Dual.. 


Delco 

Delco. . . . 
At-Kent.. 
At-Kent. . 
Delco. , .. 
At-Kent. . 
Delco. . . . 


Delco. . . 

Westinghouse 
Westinghouse 
Conn . . . 
Berling. 
Delco. . . 
Conn . . . 


Hand.. 

Hand 

Hand.. 

Auto. . . 
Auto.. . 
H.  A  A 
H.  &  A. 
Hand    . 
H.  &  A 
Hand . . 
Hand 
H.  Ac  A 
Hand . 
Hand 
Hand 
Hand 
Hand 


Remy 

Auto-Lite.. 
Auto-Lite.. 


At-Kent... 

Bijur 

G.&  D... 
G.4D,,. 

Delco 

Auto-Lite. 
Dyneto. , . 

Remy 

Delco 

Westingbo 
\\  cstingho 

Bijur 

Westinghouse 
Delco . . . 
Dyneto . 


Conn . 


At-Kent 

At-Kent 

Berling 

At  Kent 

Conn 

Wagner . 

Wagner 

Wag.  &  Rem 
Delco 


Hand 
Hand 
Hand    . 
Hand    . 
Hand 
Hand . . 
Hand. . 

H.  &A. 
Hand. . 
Hand. . 
Hand. . 
Hand. . 
Hand. 
Hand. 
Hand, 
Hand.. 
Hand,. 
Hand,. 
Hand. . 
Auto. . . 
Hand. 


Delco. . . 
Delco .. . 
Conn . I . 


Westinghouse 
Bijur.  .  .  . 
N'ertheast 

Bijur 

Westinghouse 
Wagner . 
Wagner 


H.  A  A. 
11.  A  A 
Hand.. 
Hand  . 
Hand,. 


Delco 

Remy 

Allis-Chalm.. 

W'estinghouse 

Westinghouse 

Westinghouse 

Westinghouse 

Westinghouse 

Auto-Lite, 

Wagner 

Wagner 


Wag.  &  Rem 
Remy 


Bij.ir 


Delco 

Delco .... 
Auto-Lite. 

Bijur 

Westinghouse 


Borg  &  Beck . 
Borg  &  Beck 


Own. . . . 
Hoosier . 


Own 

Own 

Borg  &  Beck. 
Borg  &  Beck. 
Borg  &  Beck. 

Own 

Borg  &  Beck. 
Borg  &  Beck, 

Own 

Borg  &  Beck. 
Borg  &  Beck. 
Borg  &  Beck. 

Own 

Borg  &  Beck. 
Borg  &  Beck, 

Borg  &  Beck, 
Borg  &  Beck 

Own 

Boig  &  Beck 
Borg  &  Beck 
Borg  &  Beck 
Borg  &  Beck 


Borg  &•  Beck, 
Borg  &  Beck, 
Borg  &  Beck 
Borg  &  Beck . 

Own 

Own 

Borg  &  Beck. 

Own 

Own 

Own 

Own 


Borg  &  Beck 
Warner  Gr.. 
Own 


Plate.. 
Plate.. 
Plate.. 

Disk.. 
Disk. . 
Plate.. 
Plate.. 
Plate.. 
Disk.. 
Plate- 
Plate.. 
Disk.. 
Plate. 
Plate. . 
Plate. . 
Plate- 
Plate.. 
Plate.. 

Plate.. 
Plate- 
Plate.. 
Plate- 
Plate.. 
Plate. 
Plate. 


Plate- 
Cone.  . 
Plate- 
Plate- 
Disk. . 
Plate. 
Plate.. 
Disk.. 
Plate- 
Cone. 
Cone. . 
Plate. 
Disk , 


Plate. 
Plate. 
Plate 
Disk. 
Plate 


Received  Too  Late  to  Insert  in  Preceding  Table 


Ambassador R  136 

Leach  Power  Plus.  ..Si«  128 
Northway   128 


2J»x5 
3Hx5 

31  cx.V  1 


en;  1 


Helical 

Helical 
lb  le  al 


Pump. 
Pump. 
Pump. 


Splash-Pr. 
Splash-Pr. 


Stromberg 
Rayfield. . 
Special  . . 


Vacuum 
Vacuum 
Vacuum 


single- 
Single.. 


Delco . . 

Special . 


Wrestinghous 

Delco 

Special 


Brown-Lipe. 
Brown-Lipe. 


Disk. 
Disk 
Disk 


ABBREVIATIONS— %  Ell—  %  Elliptic;  %  Float— %  Floating;  Amid— Amidships  ;  Anto— Automatic ;  B  &  P— Ball  and  Plain;  B  & 
H— Ball  and  "Roller;  B  R  *  P— Ball,  Roller  and  Plain;  Cant— Cantilever ;  Circ-Spl— Circulating  Splash;  Kll— Elliptic ;  F— 1  Valve  In 
Head  1  in  Side;  Float — Floating;  Frlc — Friction;  Gear — Gear  Pump;  H  &  A— Hand  and  Automatic;  H — Valves  horizontal  In  side;  I — I- 
Head';    K— Knight    Type;    I,— Ulead  :    Opt— Optional ;    Plat— Platform  ;     S-E— Semi-Elliptic  ;     Semi-F— Semi-Floating  ;     Sp.     B— Spiral     Bevel; 


General  Average  and  Percentage  Figures  Based  on  Data  in  Above  Table 


General  Averages 

Horsepower,  S.A.E.  rating 25.87 

Bore  3.43 

Stroke   4.93 

Stroke  bore  ratio 1.43 

Displacement   293.48 

Wheelbase 120.77 

Gear  Ratio  4.52 

Tires 32x4 

Number   Chassis    132 

Number  makes 117 


Engine  Starting 

Electric  Starter 100  per  cent 

Acetylene  Starter   none 

Air    none 

Optional   none 

Mechanical none 

No  Starter  stock   none 

Fuel  Feed 

Gravity 4.70  per  cent 

Gravity  Pressure none 

Pressure 7.10  per  cent 

Vacuum    88.20  per  cent 


Type  of  Clutch 

Disk 92.10  per  cent 

Cone  7.90  per  cent 

Expanding  band none 

Contracting  band  clutch none 

Cone   none 

Electric none 

Location  of  Gearset 

Amidship  9.50  per  cent 

Unit  with  axle   0.95  per  cent 

Unit  with  engine 88.00  percent 

Unit  with  torque  tube 1.55  per  cent 
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TRANSMISSION 

o 
£ 

RUNNING  GEAR 

Make  ol 

Steering 

Gear 

Make  of 
ometer 

Crank- 
shaft 
Bear- 
ings 
and 
No. 

BEARINGS 

MAKE  AND  I\ 

GEARSET 

Final 
Driie 

Torque 

Taken 

Bj 

Make  of 
Rear 
Alle 

Rear 
Axle 
Type, 

TIRES 

Wheels 

Rear 
Springs 

Gear 
Set 

Rear 
Axle 

Wheel 

10DEL 

Make 

t„: 

Speed, 

Front 

Rear 

Brown-Lipe. 

Warner 

Own 

Own 

Own 

Own 

Own  

Unit  E 
Unit  E 

Unit  E 
Unit  E 
UnitE 

Unit  E 
Unit  E 
Unit  E 
Unit  E 
Unit  E 
Unit  E 
UnitE 
UnitE 
\niid 
Unit  E 
Unit  E 
Unit  E. 
Amid.  - 

r.m  i; 

Unit  E 

Unit  E. 
Unit  E. 
Amid .  . 
Unit  E 
Unit  F. 
Unit  E 
Unit  E. 

Unit  E 
Unit  E 
Unit  E 
UnitE. 
UnitE. 
Unit  E. 
UnitE 
Unit  E 
Unit  E 
UnitE 
Amid.  . 
Amid.. 
\niiil 
Unit  A. 

Unit  E. 
UnitE. 

Unit  E. 
Unit  E. 

Unit  E. 
Unit  E 
'nit  E 
Unit  E 
Unit  E. 

3 
3 

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 
3 

3 
3 
3 
3 
:s 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
..    „.. 

3 

3 
3 

3 
3 

S 
3 

4  "• 
4 

Sp.  B . . . 

Sp.B... 

Bevel . . . 
Sp.B... 
Sp. B . . . 

Sp.B... 

Sp.B.   . 

Sp.B... 

Sp.B... 

Sp.B... 

Sp.  B  . . . 

Sp.B... 

Sp.B... 

Sp.B... 

T-Worm. 

Sp. B. . . 

Sp.  B . 

Sp.B... 

Sp.  B. . . 

Sp.  B . . . 
Sp.  B . . . 
Sp.  B. . . 
Sp. B . . . 
Sp.B... 
Sp.  B . . . 
Sp.B... 

Sp.  B 
Sp.B... 
Sp.  B  . . . 
Sp.  B .,  . 
Sp.  1! 

Sp.B... 

Springs. .  . 
Tor-A.... 

SprinKS..  . 
Tor-T.... 
Springs.. . 

Springs..  . 
Springs. . . 
Springs. . 
Springs.. 
Springs.. . 
Springs.. . 
Springs.. 
Springs. 
Tor-A... 
Springs..  . 
Springs. . 
Springs..  . 
Tor-} 
Springs. . . 
Springs.. . 

Springs.. . 
Springs..  . 
Springs. 

Columbia 

West-M.. 

Own 

Own 

Timken . . 

Own 

Salisbury 
Salisbury 

S-PiSal 

Spacke. . 

Own 

Own 

Timken 

Columbia 

Own... 

Stanpar 

Timken. 

Spacke. 
Columbia 
Own 

Float . . . 

Float... 

Semi-F.  . 
%  Float 

Semi-R  . 
5emi-F. . 

,  I  loat 
?4'  Float 
S-F  A  F. 
3i  Float 
Float.  . 
:,.>   Final 

Semi-F. 

Semi-F.  . 

Semi-F. 
3  4  1 I"at 
Float . . . 
Semt-F.  . 

Float . . . 
"l  Float 
Semi-F.  . 
",  1  loal 
■-4  Float 
Semi-I 
Float.. . . 

Semi-F. 
Semi-F. . 

Float.'!! 
Float 

Semi-F. . 
3  4  Moat 
Float    .  . 
Semi-] 
Semi-F. 
3emi-F. . 
Semi-F. . 
Semi-F. . 
Semi-F. . 

Semi-F. . 
Float . . . 

M  Float. 
Semi-F. . 

3emi-F. 

Semi-F 
-Vmi-F. 
Float . .  . 
Float... 

4.50 

4.08 

4.50 
4.66 
4.50 

4.30 
4.36 
4.75 
4.55 
4.50 
4.90 
4.50 
4.50 
4.28 
4.90 
4.90 
4.50 
3.25 
4.50 

4.90 
4.60 
1  or, 
3.87 
4.87 
4.90 
4.75 

4.75 

4.75 
4.87 

4.75 
4.25 
4.45 

3  94 
4.50 
4.90 

:t.7i 

4.33 
4.55 
3.50 

4.40 

4  50 

4.63 

4.60 

5.09 
4.45 
5.00 
4.90 
S.70 

32x4 
32x43 i 

32x4 
32x4 
30x3} 2 

33x4V2 

35x5 

32x4 

.3x44 
33x4 

:;kc, 
32x3' 2 
32x4 
35x5 
33x4 
33x4 
I2x4MI 
35x5 
33x5 
32x34 

32x44 

32x4 

33x4 

35x5 

3'ixii ; 

32x4 

32x4 
33x4 
32x4 
10x34 

32x3' 2 
34x41 2 
33x4 
35x5 

31x4'.; 

3:x4U 
33x4' 2 
32x4 
32x4 
32x44 

32x4 
S3x4 

33x4 

13x44 

33x4 
12x4] 

33x4 
35x5 
33x5 

32x4 

32x4' 2 

32x4 
32x4 

30x3i2 

33x44 

35x5 

32x4 

33x1' 2 

33x4 

34x4' .j 

32x3! 2 

32x4 

35x5 

33x4 

33x4 

32x4' 2 

35x5 

33x5 

32x3' J 

32x44 

32x4 

33x4 

32x4' 2 

35x5 

32x4' i 

32x4 

32x4 
33x4 
32x4 

30x34 
32x3' 2 
34x4' j 
33x4 
35x5 
34x4' 2 
33x4' 2 
13x4' 2 
32x4 
32x4 
32x44 

32x4 
33x4 

33x4 

53x44 

33x4 

!2x4'3 

;;xi 
35x5 
33x5 

Wood. . . 
Wood. . . 

Wood. . . 
Wood. . . 
Wood. . . 

Wood. . . 
Wood. . 
Wood... 
Wood. . . 

Wood. . . 
Wood. . . 
Wood. . . 
Wood. . . 
Wood. . . 
Wood. . . 
Wood. . . 
Wood... 
Wood... 
Wood. . . 

Opt 

Wood... 
Wood. . . 
Wire. . . . 
Wood. . . 
Opt, 

Wood. . . 
Wood. . . 
Wood. . . 
Wood. . . 
Wood  .. 
Wood. . . 
Wood. . . 
Wood. . . 
Wood  . . 
Wood  . . 
Wood... 
Wood... 
Wood. . . 
Wire. . . . 

Wood. . . 
Opt 

Wood. . . 
Wood. . . 

Wood... 

Wood  .  . 

Woo] 

Wood. . . 
Wire. . . . 

S-E 
S-E 

S-E 
S-E 
Cant.... 

S-E 

S-E 

S-E 

S-E 

S-E 

Plat.... 

S-E 

S-E 

S-E 

S-E 

S-E 

S-E 

Ell 

S-E 

S-E 

S-E 

S-E 

S-E 
Cant.... 

34  Ell. 

S-E 

Tr.S-E.. 
S-E 

S-E 

Cant.... 

S-E 

S-E 

H  Ell  .  . 
?4  Ell. .  . 
lant.. .  . 

S-E 

S-E 

S-E 
S-E 
S-E 

S-E 
S-E 

3-E 
HE.... 

3-E 

3-E 

3-E 
3-E 

Jaeox ........ 

Own. 

Own 

Jacox 

Stewart .... 
Warner 

Stewart. . . . 
Stewart .... 
Stewart .... 

Stewart .... 
Waltham. . . 
Stewart .... 
Stewart. .. . 

Van  Sicklen 
Stewart .... 
Stewart .... 
Waltham. . . 
Stewart .... 
Stewart .... 
Stewart .... 
Warner .... 
Stewart .... 

Plain  3  . 
Plain  3. . 

Plain  3. . 
Plain  3. . 
Plain  3. . 

Plain  7. . 
Plain3  . 

Plain  3. . 
Plain  4.  . 

Plain  3  . 
Plain  3  . 
Plain  3. 
Plain  7.. 
Ball    2,. 
Plain  3. . 
Plain  3.  . 
Plain  3.  . 
Plain  3. . 

Roller.. 
B.&R. . 

Ball.... 
Ball... 
B.&R.. 

Ball.. . . 
Ball..,. 
BAR 
B.&R. 

Ball 

Roller.. 

Roller. . 

BAP. 

BAP. 

Ball... 

Ball.... 

Ball... 

B.&R. 

Roller. . 
Roller.. 

B.&R. . 

Holler.. 
Ball.... 

Roller.. 

Ball.. 
B.&R 
B.&R,. 

B.&R.  . 
Roller.. 

Holler 
B.&R  . 
Holler 
HoIKt 
Ball. ... 
Ball.. .  . 
Roller. 

Roller  . 
Roller.. 

Ball.... 
Ball... 
Roller.. 

Roller.. 

Holler 

Roller.. 

Roller.. 

Roller.. 
Roller.. 
Roller  . 
Roller. 
Roller. 
Holler. 
Roller.. 
Ball.... 
Roller.. 

Oakland 34-C 

Oldsmobile 43-A 

Oeerland 4 

Packard.  .  .  Single  Sli 
Packard              Twin  Six 

Paige 6-42 

Paige 6-66 

Palerson 650 

Peerless 

Gemmer 
Ditweiler. . . 
La  vine 

C.A.S 

Ditweiler. . . . 

Own 

Own 

Ditweiler. . . . 

Grant-Lees . . 
Grant-Leea . . 

4-30 

Own 

Detroit 
Muncie 
Own 

Pan 

Pan  American 

Pilot 

Porter 

Premier 

Raleigh 

Re.    

Roamer 

Rock  Falls 

R  &  V  Knight . 
R  &VKn!ghl. 

Saxon 

A 

.   E-6-55 

6-50 

46 

6-D 

6-40-A 

T-6 

6-54-D 

14000 

J 

R 

Grant-Lees.. 
Detroit 

Stewart .... 
Stewart .... 

Plain  3.. 
Plain  3.  . 
Plain  4.  . 
Plain  3.  . 
Plain  4. . 
Plain. 
Plain  3. . 

Plain  2. . 
Plain  4.  . 
Plain  3.  . 
Plain  2. 
Plain  2 
Plain's.. 
Plain.... 
Plain  4.  . 
Plain  3.  . 
Plain  3 
Plain  4  . 
Plain  4 
Plain  4.  . 
Plain  3. . 

Plain  3.. 
Plain  1. . 

Plain  3. . 
Plain  4. . 

Plain  4. . 
Plain  3.  . 
Plain  3. . 
Plain  4. . 
Plain  4. . 

Ball.... 

Ball. 

Holler, 

Roller.. 

Roller. . 

BAR 

B.R.P.. 

B.&R   . 

Ball... 

B.&P .  . 

Ball.... 

Ball.... 

Kill 

Roller.. 

B.&P.. 

B.&R 

Ball.. 

Roller.. 

Roller.. 

Roller.. 

Ball... 

B.&P.. 
B.&P.. 

Ball.. . . 
B.&P.. 

B.&R.. 
B.&R   . 
B.&R.. 
1)3.1; 
B.&.R   . 

Ball.... 
Roller.. 
Roller. . 
Roller. 
Roller. . 

Plain.! ! 

Roller. . 

Roller.. 

B.&R 

Roller., 

B.&R 

Roller. 

Roller. 

Ball.... 

B.&R 

Roller.. 

Roller 

Roller.. 

Roller.. 

B.&R.  . 

B.&R.. 
B.&R   . 

B.&R 
Roller. . 

Roller.. 

Holler. 
Holler 
Roller. 
Roller.. 

Roller.. 

Holler 

Roller  . 

Roller.. 

Holler 

Roller.. 

Roller.. 

Roller.. 

Holler 

Ball.. . 

Roller.. 

Holler 

Holler. 

Holler.. 

Ball... 

Roller.. 

Roller.. 

Roller. . 

Roller. . 

Holler. 

Roller. . 

Roller.. 
Roller. 

Roller.. 
Roller.. 

Roller. . 

Rollel. 
Roller. 
Holler 
Roller.. 

Jacox 

Jacox 

La  vine 

■lacox 

Ditweiler. . . . 
C.A.S 

Own 

Warner 

Stewart .... 
Stewart .... 

Stewart .... 
Stewart .... 
Stewart .... 
Stewart.  . .  . 
Stewart .... 
Stewart .... 
Stewart .... 
Waltham. . . 

Grant-Lees . 
Brown-Lipe. , 
Brown-Lipe. . 

Covert 

Springs.. . 

■grilles. 
Springs.. . 

Tor-A.,.. 
Springs. 
^Itiii -■-. 
I'nr-A.. 
Springs. . . 
Springs. . 

Columbia 

Fimken 

Salisbury 

Wains 
Stanpar. . 
Central. 
Peru 

Timken . 
r'tandpar. 

Own 

Own... 
Timken . , 

Own 

Own 

)wn 

u.s 

Salisbury. 

'olumltl.i 

Timken .  . 

'imken . 
arnkrn 
run 

'imken .  . 

Grant-Lees . . 
Muncie 

Sayers  Six 

.     D.P. 
B-39 

Grant-Lees - 

Standard  .  . 

T 

Sp.B 
Sp.B 
Sp.  B  . . . 
Sp.B.... 
Sp.  B  . . . 
Sp. B . . . 
Sp.B... 

Sp.  B  . . . 
Sp.  B  . . . 

Sp.B... 
Sp.B... 

Sp.B... 
Sp.B... 

3p.  B . . . 

■ip   B  ... 

3p.B... 

Tor-T.... 
I'nr-A. 
Springs. . . 
Springs.. . 
Springs..  . 
mringa.. 
Tor-A.... 

Springs.. . 
■Springs.. . 
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Stephens    
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E 
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90 

Hie    1, 

.  Spec-6 

EJ 

K&H 
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Mechanics . . . 

Own 

Own       . 

Own 

C.A.S 

Own 

Stewart .... 
Van  Sieklen. 
Van  Sicklen. 
Stewart .... 
Stewart    ... 

Warner .... 
Stewart .... 

Stewart .... 
Stewart .... 

Van  Sicklen. 

Van  Sicklen. 
Warner .... 
Warner .... 
Warner .... 

Own 

Muncie 

C.A.S 

Gemmer 

Gemmer 

Gemmer 

Own 

Velie 

Velie 

Warner  Gr.. . 
Warner  Gr.. . 
Own 

Westcott ...... 

Westcott 

Willy,  Knight  . 

...C-38 
...C-48 
20 

Dundore .... 

3-E 

Wasp 

1 

.... 

Received  Too  Late  to  Insert  in  Preceding  Table 


Brown-Lipe. 

Brown-Lit*. 


UnitE 
UnitE 
UnitE. 


Sp.  B 

Sp.B. 
Sp.B. 


T-A.  ... 

Springs.. 
Springs.. 


Timken 
Timken. 


32x44 
32x44 
33x5 


32x41 2 
;m', 
3tx5 


Opt. . . 
Wood . 


Plain  3.. 

Holler.. 

Roller- 

Roller. 

Plain  3. 

B.&R. . 

Roller.. 

poller.. 

Plains.. 

Ambassador R 

Leach  Power  Plus.  .    Six 
Norlhway 


Splash-Pr— splash  Pressure;  Spur— Spur  Gears;  T— T-Head;  Ther— Thermo-Sypbon  ;  Tor-A— Torsion  Arm  ;  Tor-T—^Torsion  Tube:  Trans 
— Transvero;  Inil-K— Unit  with  Engine;  L'nlt-T— Unit  with  Torque  Tube;  Ulllt-A— Unit  with  Axle.  EQI'IPM  IC\T_At  Kent— At- 
water  Kent;  Conn— Connecticut ;  G.  &  l> — Gray  &  Davis;  Hersh-Sp— Herschell-Splllinan  ;  I,eece-X—  l>ece-Nevllle  ;  Hoc-linen—  Roch- 
ester   Duesesberg;    S.    P.    C. — Saginaw    Products   Co.;    West-M— Weston-Mott 


Final  Drive 

Straight  bevel 8.40  per  cent 

Chain    none 

Worm   1.60  per  cent 

Spiral  bevel 90.00  per  cent 

Type  of  Axle 

Floating     31.40  per  cent 

Semi-floating    34.60  per  cent 

Three-quarter 34.00  per  cent 

Timing  Gear  Drive 

Spur  gear  2.50  per  cent 

Helical  or  spiral   77.70  per  cent 

Silent  chain 19.00  per  cent 

Worm   0.80  per  cent 

Bevel none 


Number  of  Cylinders 

One   none 

Two none 

Four   33.00  per  cent 

Six 57.70  per  cent 

Eight    8.50  per  cent 

Twelve    0.80  per  cent 

Shape  of  Cylinder 

I-head    26.30 

L-head   62.60 

T-head  4.00 

Knight  type   3.10 

II-head     0.90 

F-head   3.10 


Cooling 

Air  cooled   0.90  per  cent 

Thermo-syphon  31.80  per  cent 

Pump  circulating 67.30  per  cent 

Ignition  Systems 

Single 92.55 

Dual    6.55  per  cent 

Double    0.90  per  cent 

1  Kiplex    none 

Engine  Lubrication 

Splash 0.80  per  cent 

Splash-pressure    60.00  per  cent 

Pressure 39.20  per  cent 
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Growth  of  Motor  Vehicle  Production 

Capacity 

Merchandising  effort  must  be  directed  to  supplying  a  market  for  pro- 
duction capacity  if  plant  and  equipment  are  to  be  efficiently  utilized. 
Both  passenger  car  and  truck  production  increased  during  1920,  while 
tractor  production  also  went  ahead.  750,000  vehicle  replacements  esti- 
mated to  be  necessary  at  present  time. 


I 


N  the  present  status  of  the  automotive  industry,  the 
fact  that  there  were  produced  in  1920 


Passenger  cars 

Trucks 

Tractors 


1,906,000 
335,000 
200,000 


is  of  minor  importance.  The  question  confronting  the 
industry  to-day  is  that  of  equalizing  the  capacity  for 
production  and  the  capacity  for  absorption  of  these 
vehicles. 

The  problem  of  possible  absorption  is  not  to  be  a  part 
of  this  article.  In  the  registration  article  which  pre- 
cedes these  pages,  the  present  status  of  ownership  is 
discussed  and  the  development  to  date  is  shown  by 
curves.  The  sales  executive  can  extend  these  curves  ac- 
cording to  his  own  ideas.     There  are  very  strong  vari- 
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ables  to  be  considered.  The  wealth  and  buying  disposi- 
tion of  the  people  are  the  most  important  of  the  unknown 
factors.  No  man  can  determine  these  factors  for  his 
neighbor.  We  all  look  to  the  future  through  our  own 
glasses.  One  factor  in  this  variable  can  be  illustrated 
in  this  way:  In  a  highly  prosperous  year,  such  as  1919, 
there  will  be  a  sharp  demand  for  new  cars  from  owners 
who  believe  that  their  old  car  is  shabby.  Every  sales 
executive  knows  the  difference  between  this  urge  during 
the  first  and  second  half  of  1920.  The  factor  that  caused 
this  difference  was  entirely  apart  from  anything  that 
the  automotive  industry  could  control.  Call  it  psycholog- 
ical, or  by  whatever  name  you  will,  it  practically  de- 
stroyed for  the  time  being  the  replacement  market. 

In  connection  with  this  article  there  are  printed  sev- 
eral charts  on  production.  Some  of  these  are  based  on 
actual  production.  Others  are  based  on  production  of 
selected  years.  In  the  latter  charts  the  years  selected 
are  those  during  which  we  have  reason  to  believe  that 
the  production  was  practically  at  capacity.  To  make  this 
production  capacity  curve  representative  of  a  growing  in- 
dustry, the  year's  production  has  been  charted  as  of  July 
1,  midyear,  so  that  the  upward  sweep  of  the  chart  for  the 
latter  half  of  the  year  may  represent  the  capacity  under 
construction.  The  figures  for  1920  are  based  on  actual 
records  for  the  first  half  of  the  year,  with  allowances 
based  on  a  questionnaire  to  a  large  number  of  manu- 
facturers. 

Present  Production  Problems 

When  the  business  slump  hit  the  automotive  industry 
along  with  the  rest  about  last  July,  it  found  a  very  large 
number  of  manufacturers  with  half-completed  projects 
for  expansion  and  additions.  Some  of  these  unfinished 
projects  were  so  large  in  particular  cases  as  to  con- 
template a  production  capacity  increase  of  100  per  cent 
or  more.  Other  additions  were  smaller  in  scope,  but 
twelve  months  ago  a  large  majority  of  automotive  manu- 
facturing plants  were  not  only  striving  for  maximum  pro- 
duction from  their  then  present  facilities,  but  had  actual- 
ly started  building  or  expansion  work  of  some  kind. 

Final  production  figures  for  1920  showed  a  total  of 
2,241,000  cars  and  trucks.  Production  had  slumped  off 
very  considerably  during  the  last  six  months  of  the  year. 
Consequently,  it  is  evident  that  the  production  capacity 
of  even  the  old  plants  and  equipment  was  well  above  the 
actual  production  figure  for  that  period.  When  the 
partly  completed  additions  are  taken  into  consideration 
as  well — additions  which  were  in  many  instances  prac- 
tically ready  to  start  production — the  actual  production 
capacity  figure  mounts  even  higher. 

The  chart  shown  in  Fig.  1  indicates  that  this  potential 
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capacity  at  the  end  of  1920  was  2,660,000  cars  and  trucks, 
419,000  more  than  the  number  of  vehicles  actually  pro- 
duced. In  other  words,  to  operate  their  plants  at  maxi- 
mum efficiency,  the  automobile  manufacturers  will  have 
to  provide  a  market  for  419,000  cars  and  trucks  more 
than  were  produced  during  1920. 

To  do  this  during  1921  would  be  a  very  large  task, 
but  to  lay  a  foundation  for  the  future  is  both  possible 
and  necessary.  One  fact  should  be  recognized  by  manu- 
facturers, however,  in  planning  for  future  production 
and  sales  development,  namely,  that  one  of  two  things 
must  take  place  if  every  manufacturer  is  to  prosper  to 
the  fullest  extent. 


1- 


(or) 


-Markets,  either  domestic  or  foreign,  must  be  devel- 
oped to  absorb  an  actual  yearly  production  of  this 
size  before  any  additions  to  plant  capacity  are  made; 
2 — This  potential  production  capacity  must  be  reduced 
by  turning  the  buildings  and  equipment  to  manufac- 
turing other  materials  or  units. 

What  will  actually  happen,  however,  will  probably  be 
neither  of  these  things.  Instead  few  manufacturers  will 
probably  be  able  to  "prosper  to  the  fullest  extent  of  their 
production  capacity"  for  some  time  to  come.  Each  one 
is  likely  to  prosper  more  nearly  to  the  extent  of  his  mer- 
chandising capacity  during  1921. 

As  individual  merchandising  effort  becomes  more  ef- 
fective and  potential  markets  are  more  fully  developed, 


February  17,  1921 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


319 


however,  the  status  of  the  industry  as  a  whole  will  be 
improved  and  facilities  will  be  provided  for  the  absorp- 
tion of  the  production  of  its  entire  capacity. 

A  study  of  the  registration  figures  and  an  analysis  of 
the  possibilities  of  properly  organized  foreign  merchan- 
dising point  strongly  to  the  fact  that  the  first  alternative 
mentioned  can  readily  be  achieved  if  intelligent  and 
efficient  effort  is  put  forth.  There  are  undoubtedly  po- 
tential markets  for  more  cars  each  year  than  would  be 
represented  by  the  production  of  all  the  plants  working 
at  their  full  capacity  as  shown  by  the  highest  figure  in 
the  production  capacity  chart.  And  as  the  production 
men  struggled  during  the  last  few  years  to  meet  the 
demands  of  the  sales  department,  upon  the  sales  depart- 
ment now  rests  the  fundamental  task  of  meeting  the  re- 
quirements of  the  production  possibilities. 

The  chart  shown  in  Fig.  2  shows  the  climb  of  actual 
car  production  since  1903,  together  with  the  yearly  in- 
crease or  decrease  in  number  and  percentage.  The  pro- 
duction line  itself  is  marked  by  a  steady  climb,  unbroken 
except  for  the  war  year  1918.  The  largest  per  cent  of 
increase  in  production  was  in  1909,  while  the  largest 
increase  in  actual  numbers  occurred  in  1919. 

Yearly  truck  production  shows  an  even  more  steady 
growth  than  that  of  passenger  cars,  since  the  war  was 
an  impetus  rather  than  a  retardation  to  truck  produc- 
tion. Yet  the  production  curves  for  both  cars  and  trucks 
show  exactly  what  would  be  expected  in  the  ease  of  a 
young,  growing  industry.  This  is  shown  in  Figs.  2  and  3. 
At  some  future  time  the  production  line  for  both  cars  and 
trucks  may  be  expected  to  become  almost  horizontal,  but 
there  is  no  indication  that  this  will  occur  within  the  next 
few  years. 

Truck  production  showed  its  greatest  percentage  of 
increase  during  1915,  while  the  greatest  actual  increase 
came  in  1918,  when  the  demands  of  the  U.  S.  Govern- 
ment for  trucks  were  added  to  those  of  our  allies. 

Replacements 

In  considering  future  markets  and  production,  the 
question  of  replacements  inevitably  plays  an  important 
part.  Various  difficulties  enter  into  an  accurate  estimate 
of  replacements,  but  figures  close  enough  to  indicate 
general  trends  can  be  compiled.  The  following  table 
shows  the  number  of  replacements  in  the  United  States 
during  the  last  six  years.  In  obtaining  these  results 
exports  have  been  taken  into  consideration.  Replace- 
ments during  this  period  were  approximately  as  follows: 

Built 
569,000 
892.000 

1,  ■■ 

1.S6S.000 
1,153.000 
1.974,000 
2.241,000 

This  estimate  does  not  take  into  consideration  the 
number  of  cars  in  the  hands  of  dealers  on  Jan.  1,  the 
date  on  which  the  table  is  based. 

The  apparent  absence  of  replacements  in  1918  is  due 
probably  to  a  very  widespread  rejuvenation  of  old  cars 
during  the  war  and  a  somewhat  decreased  production 
during  the  same  period.  It  may  also  be  attributed  some- 
what to  the  previous  uncertain  condition  of  registration 
figures  in  one  or  two  States,  which  consequently  showed 
rather  complete  registration  figures  for  the  first  time. 

Rise  in  Value  of  Product 

The  chart  in  Fig.  4  shows  the  steady  rise  in  the  whole- 
sale value  of  the  cars  and  trucks  manufactured  since 
1910.  As  would  be  expected  the  highest  figure  is  that 
for  1920,  the  two  billion  mark  being  passed  for  the  first 


Year 

Registration    Increase 

708,000 

1,105,000 

1917.  . 

..  .4,992,000 

1.408.000 

1918.. 

.  .  .6.105.000 

1,113,000 

1.491,000 

1,319.000 

Exported 

U.  S. 

Scrapped 

26,000 

543.000 

64,000 

828,000 

120.000 

81.000 

1.602.000 

397,000 

80  000 

1,788,000 

380,000 

47,000 

1,106,000 

82,000 

1,892,000 

401,000 

172,000 

2,069.000 

750,000 

time   during   last  year.     This    is   an    increase   of   about 
13.31  per  cent  over  1919. 

Tractor  production  is  not  as  well  defined  as  is  pro- 
duction in  other  lines  in  the  automotive  industry.  The 
record  of  production  available  is  accurate  for  the  four 
years,  1916  to  1919.  The  figures  were  gathered  by  Fed- 
eral Bureau  of  Public  Roads.  There  are  no  accurate  fig- 
ures available  for  1920.  The  figures  used  in  the  follow- 
ing tabulation  for  1920  are  from  records  of  parts  makers 
who  supply  tractor  manufacturers.  This  is  the  tabula- 
tion carried  out  for  1920: 


Manufactured 
Sold  in  the  U.  S.. 
Sold  for  export  . . 
On  hand  Dec.  31  . 


1916 
29,670 


1917 
62,742 
49,504 
14,854 
15,525 


1918 
132,697 
96,470 
36,351 
15,401 


1919 

164,590 

136,162 

19,693 

27,740 


1920 

200,000 

150,000 

15,000 

60,000 


So  far  as  parts  makers  have  heard  from  their  cus- 
tomers, the  prospects  for  1921  are  roughly  that  about  75 
per  cent  of  1920  production  will  be  turned  out  during 
1921. 

The  increase  of  the  potential  capacity  of  the  tractor 
industry  is  difficult  to  estimate.  There  is  no  organiza- 
tion which  has  this  information.  Recently  a  number  of 
tractor  manufacturers  were  asked  to  estimate  the  in- 
creased capacity  of  the  industry.  Most  of  them  replied 
that  they  lacked  the  information  necessary  to  make  such 
an  estimate.  The  sales  manager  of  one  of  the  oldest 
and  largest  manufacturing  plants  in  the  industry  re- 
plied that  his  plant  had  an  increased  capacity  of  570  per 
cent  over  Jan.  1,  1915.  His  estimate  was  that  the  ca- 
pacity of  the  industry  had  been  increased  ten  to  fifteen 
times  during  the  period  mentioned. 

Another  large  manufacturer  estimated  the  increased 
capacity  of  the  industry  during  this  period  as  400  per 
cent. 


1914      1915       1910      1917 


Fig.  4 — Increasing  wholesale  value  of  cars  and  trucks 
plotted  In/  big  production  years 
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Automotive     Exports    from    England, 
France  and  Italy  Increase 

Value  of  complete  cars  and  trucks  exported  from  England  in  1920  four 
times  that  of  1919  total,  while  Italy  exports  two-and-one-half  times  as 
much  during  first  half  of  1920  as  during  entire  previous  year.  France 
also   shows   big   gain,   passing  the    billion  francs  mark  for  first  time. 


THE  value  of  exported  automotive 
products  rose  during  1920  for  Eng- 
land, France  and  Italy.  About 
four  times  as  many  complete  cars  and 
trucks  were  exported  from  the  United 
Kingdom  during  1920  as  during  1919. 
The  value  of  tires  and  tubes  exported 
during  1920  shows  a  total  of  about 
150  per  cent  more  than  the  previous 
year. 

French    automotive    exports   increased 
in    value     971,970,000     francs    over    the 

1919  total,  while  Italian  exports  more 
than  doubled  in  value.  The  tables  pre- 
sented in  this  article  give  all  the  de- 
tailed data  available  at  this  time  on 
the  exports  from   these   three  countries. 

French  Exports 

1  In  1913,  the  last  year  unaffected  by 
war  conditions,  the  French  automo- 
bile industry  exported  to  the  value  of 
about  227  million  francs.  The  following 
year  the  volume  of  business  was  on  an 
increasing  scale  until  the  war  clouds 
burst,  but  with  five  months  of  war  thff 
total  was  less  than  for  the  preceding 
year.  During  1919  the  volume  of  busi- 
ness was  higher  than  in  1914,  while  by 

1920  all  records  had  been  broken.  Fig- 
ures for  only  the  first  eleven  months  of 
the  year  are  available,  but  these  show  a 
total  of  1096  million  francs,  and  on  the 
assumption  that  December  is  equal  to 
the  average  of  the  previous  eleven 
months,  this  gives  a  total  in  round  fig- 
ures of  1200  million  francs  of  export 
business  for  the  year. 


These  figures  give  the  impression  of 
a  most  wonderful  revival  on  the  part  of 
France,  particularly  in  view  of  the  fact 
that  general  depression  prevailed  for 
nearly  one-half  of  the  past  year.  In 
order  to  completely  understand  these  fig- 
ures, however,  it  is  necessary  to  bear  in 
mind   the  method  under  which    exports 


are  valued  by  the  French  authorities. 
The  official  figures  consider  the  metric 
tonnage  of  automobiles  exported,  and  a 
value  is  given  to  these  for  statistical 
purposes.  In  1914  the  value  per  metric 
ton  for  all  classes  of  passenger  cars  was 
850  francs.  By  1915  this  had  been  in- 
creased to  1150  francs;  in  1916  the  value 


French  Automobile  Exports  from  1914  to  1920. 

Value  of  Exports  in  FRANCS. 


Great  Britain    . 

Germany 

Belgium 

United  States   . 

Argentina 

Italy 

Switzerland 

Egypt 

Mexico 

Brar.il 
Russia 
Holland 
Portugal 

British  India   . 

Denmark 

Chili 

Turkey 

Uruguay 

Roumania 

Colombia 

Australia 

Canada 

Dutch  Indies  . . 
Other  Countries 
French  Colonies 

Total 


35.106.S00 
12,290,300 
14.141,400 
1.726,400 
5,843,700 
3,751,600 
3.253.900 
5,267,000 
5S7.300 
393, 100 
2,230.700 
3,559,800 

2,093,000 
654,500 
350,700 
95,500 

1,054.800 
1.207.200 
96,900 
395.300 
270,200 
522, S00 
203,400 


9,664.100 
IS,  642, 950 


3,459,200 

902.800 
6.052.100 

505,200 
4,574.400 

392,900 
13.800 

294,400 
24,455,800 
1. 06S. 400 
1.10S.000 


1.307.61)0 
378,900 
471.S00 


62. 100 
82.S00 
66.000 
136,900 

621,' 600 
3,295,160 
3.7S1.3S0 


1,864,200 

815.900 
3.S36.300 

362,600 
2,910,700 

196, 600 


232.400 

62,308,000 

53.000 

657,200 


17,200 
199,700 
29S.O00 

65  ,'600 

4,154.100 
12,200 
109,200 


112,300 

15,'  600 
150,200 
289,600 
1.007.S00 
739,600 
766, 600 
32,800 


205, 100 
'39,900 


31,200 
143,500 
897.900 
487,400 
396,200 

14.000 

n,  soo 


11,539,500 

465.000 

12,234,000 

2,187,000 

733,500 

4,539.000 

2,791,500 

27,025.500 

153,000 

3,000 


,1100 


141,000 
1,401,000 
54,000 
448.900 
606.000 
2.037,000 


252,391,500 

9,469,500 

192,214,500 

14,955,000 

15,078,000 

22,281.000 

33,666,000 

209,595.000 

5.952,000 

6,666,000 

10,177,500 

1.527,000 

7,690,500 

IS,  718,500 

366,000 

6,729,000 

8,725,500 

1,609,500 

4,212,000 

4,393,500 

6,766,500 

660,000 

219,000 

255,000 


Exports  of  Automobiles  and  Parts  from  United  Kingdom,  1906-1920. 


Year 

MOTORCYCLES  COMPLETE 

PARTS 
Value.  £ 

CARS  AND  TRUCKS 
COMPLETE 

CHASSIS 

PARTS 
Value,  £ 

TIRES  AND 
TUBES 

Value,  £ 

AIRPLANES 
AIRSHIPS 
AND  PARTS 

No. 

Value,  £ 

No. 

Valu.  £ 

No. 

Value.  £ 

Value,  £ 

11906 
7 
.S 
9 
1910 
11 
12 
13 
11 
15 

16 
17 

18 

19 

1920 

739 
800 
1048 
1884 

7350 
13055 

20877 
10927 
12847 
14169 
5652 
8330 
21304 

23,077 
27,970 
37,206 

69,  III 

694,96(1 

898.254 
363, 104 

1,672,903 

27,511 
25,252 
20.14S 
36,294 
37,894 
79,110 

217,330 

230,883 

258,692 
204,001 

1379 
2818 
2216 
2580 
3555 
4536 
5277 
7595 
6054 
3279 
2483 
1565 
2893 
1515 
5325 

495,399 

857,647 

800,636 

952,431 

1,376,886 

1,804,4111 

2.023,715 

2,396,369 

1,972,226 

1.129.469 

1,197,886 

743,527 

2,036,635 

1,057,991 

3,929,455 

225 
221 
564 
735 

1180 
1234 
1436 
483 

658 

65 
676 

3124 

323.395(a) 
467.311(a) 
75,984 
85,356 
213.536 
296.689 
1  17,224 
465,283 
679,696 
1S7.ISI 
268,504 
373,487 
38,756 
468,105 
2,474,877 

3S1, 939(b) 

.-,2:.,  SIS  1,1 

1.015.105(b) 

1.0S5, 130(b) 

1,221,52 

788,239 
780,876 
:>oo.soo 
755,069 
688,870 
118,829 
1,075,078 
1,986,410 

70S. 924 
515,545 
"   664,998 
1,199,066 
1,108,636 
1,163.623 
2,421,906 
6,500,761 

15,486 
18,480 
21,796 
46,756 
19,677 
170,466 
282, 187 
660,980 
539,945 
090,993 
1.918,470 

'  parts,     (b)   in*  1    1  tubes. 

daring    the    \\:ir    period    .Delude    rii'Tibandiso   exported    for    Governn 


ins    of    the    Allies   but    not   for    British    Forces. 
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was  1500  francs,  and  in  1920  a  metric 
ton  of  automobiles  was  considered  to  be 
worth  3000  francs. 

If  the  fact  is  taken  into  consideration 
that  the  value  of  French  automobiles  ex- 
ported to  foreign  countries  is  now  calcu- 
lated at  about  3.5  times  higher  than  1914, 
it  is  found  that  the  number  of  cars  sent 
out  of  the  country  is  really  less  than  be- 
fore the  war.  The  coefficient  adopted  by 
the  French  Treasury  Department  is 
roughly  correct,  the  only  objection  that 
could  be  made  against  it  being  that  it  is 
rather  high  for  the  cheaper  grades  of 
cars,  for  which  a  coefficient  of  2.6  might 
have  been  employed. 

The  figures  of  French  automobile  ex- 
ports during  the  war,  which  are  here 
published  for  the  first  time,  are  of  con- 
siderable interest.  Russia  headed  the 
list  in  1915  with  nearly  twenty-four  and 
a  half  million  francs  worth  of  vehicles — 
evidently  army  trucks.  The  following 
year  this  amount  had  grown  to  more 
than  sixty-two  million  francs;  for  1917 
it  dropped  to  less  than  21  million  francs, 
and  in  1918  France  sent  nothing  to  Rus- 
sia. In  three  years  Russia  received 
nearly  108  million  francs  worth  of  French 
automobiles;  how  much  of  this  she  paid 
for  is  not  known. 

The  year  1918  was  the  low  water  mark 
of  French  automobile  exports,  the  total 
being  only  slightly  more  than  four  mil- 
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lion  francs.  At  that  time,  of  course,  the 
French  factories  were  fully  occupied  with 
war  orders,  and  Russia  having  fallen 
away  no  war  trucks  were  Being  sent  to 
that  country. 


Italian  Exports 

THE  Italian  automobile  industry 
reached  the  high  water  mark  of 
its  export  business  in  1917,  when  trucks 
and  touring  cars  to  the  value  of  114,978,- 
805  liras  were  sent  out  of  the  country. 
The  great  bulk  of  this  business  consisted 
of  army  trucks  supplied  to  France  and 
England,  with  a  small  number  to  the 
American  Forces  then  in  France. 

The  year  1918,  the  last  of  the  war, 
showed  a  falling  off  in  the  volume  of  ex- 
port business,  the  figure  being  rather 
more  than  45  million  liras;  this  was  ow- 
ing to  the  fact  that  the  Italian  automo- 
bile factories  were  set  to  work  to  repair 
the  losses  sustained  in  the  Caporetta  dis- 
aster. The  year  1919,  the  first  under 
peace  conditions,  showed  a  wonderful  re- 
vival with  43.5  million  liras  worth  of  ex- 
ports, both  the  number  and  the  value  of 
the  vehicles  being  higher  than   in   1914. 

As  the  last  figures  available  for  the 
Italian  industry  only  cover  the  first  six 
months  of  1920,  the  effect  of  the  labor 
troubles  during  the  fall  of  that  year  are 
not  yet  known.  The  year  began  well, 
and  had  the  second  half  been  as  flourish- 


Italian  Automobile  Exports  by  Countries  for  1914  and  1915. 


1914 

1915 

Country 

Pass. 

Value 

Trucks 

Value 
Liras 

Cars 
Pass. 

Value 

Trucks 

Value 

Alb.ni, 

153 

17 

9 

1 

210 

389 

985 

T3 

4 

"l6 
41 
22 
69 
156 
7 
36 
10 
219 
36 
4 
1 
3S 
48 
68 
5 
15 
1 
157 
2 
3 
2 
3 

131 

11 

2 
12 

10 

1 

217 

6 

19 
39 

16.00C 
1,738.001 

226, 50C 

119.00C 

10.00C 

2.341,00f 

4.486.00C 

1,061,801 

41,000 

[63  004 

382,000 

303.000 

1,831.000 
127,000 
IMS, 00(1 
104.501 

2,704, 

0 
10,000 

!    

41.000 
150,200 

1,400,701 

21 

31.000 

it  OflO 
145,000 

118,600 

I'll,  000 

... 
4 







158 
22 
68 
11 

"ie 

3 

i 
i 

"5 

"is 

2 

3 

14 
6 

.... 

17 
7 

59,000 

1,698,325 
242,000 
830.000 
127,000 

24,000 

102,000 
36,000 
7,000 
10,000 

56,000 

200,000 
16,000 

46,000 

168,000 

100,000 
110,000 

22.000 

69,000 

35,000 

86 
7 
71 
5 
4 
374 
90 
684 
31 

"24 
21 
8 
26 

342 

i 

51 
7 
37 

"'8 
84 
72 
3 
13 

'ioi 
.... 

2 
35 
12 
2 
4 
7 

.... 

163 

12 

'l 

1 

1,191,000 

59,000 

1,096,000 

60,000 

50,000 

5,301,500 

1,034,000 

6,139,425 

341,800 

223,000 
174,000 
85,250 
393,000 

1,  .'ml 

22.000 

464,000 
64,000 

338,500 

101,000 
761,000 
785,500 
36.000 
134,000 

1,708,750 

8,000 

24,000 

I"'.    

lis. iiiiii 
15.000 
tili, llDll 
92,000 

12,00(1 

1,788,  fin 

156.000 

'  15,000 
12,000 

"l5 
44 

1515 
25 
238 
25 

"72 
65 
178 

"« 

"'9 

"30 
4 
1 

"l8 
.... 

"2 

Bulgaria 

Malta 

Holland 

2,712,000 

Serbia ... 

661,000 

Chin. 

Philippine 

Dutch  Indict 

Siam 

Malacca 

Turkey  Asiatic 
Australia    . 

270,000 

New  Zealand 

Spanish  Africa 

Brad 

20,000 

Cuba 

is. 000 

Total 

3.261 

3J.4t'..-..  ",70 

362 

4,047,325 

2,485 

35,280,400 
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ing  as  the   first  half,  Italy  would   have 
reached  a  record  under  peace  conditions. 

Italian  Automobile  Exports 

from  1910  to  1920. 


Number 

Number 

Year 

Trucks 

Liras 

Cars,  Liras 

1910 

166 

2,120 

1.873,500 

20.806,070 

1911 

212 

2,918 

2,236,072 

29.127.S75 

1912 

309 

3,647 

2,929,5S0 

35,786,180 

1913 

232 

3,233 

2,305,470 

31,875,467 

1914 

362 

3.291 

4,037,325 

36,634,670 

1915 

2,286 

2.4S5 

35,830,400 

27,550,575 

1916 

5,639 

842 

74,663,100 

9,369,151 

1917 

8,032 

702 

103,139,140 

11,839,665 

1918 

1,867 

1,071 

28,557,500 

16,784,900 

1919 

1.409 

1,144 

25,659,210 

17,917,813 

1920 

Trucks 

f 

for  6 

and  Pass 

<  2,234 

52,759,953 

months 

Cars 

1 

Italy  is  the  European  nation  having 
the  greatest  proportion  of  export  to  home 
business,  and  at  the  present  time  is  send- 
ing probably  70  per  cent  of  her  output 
abroad.  It  has  been  declared  that  Ital- 
ian manufacturers  are  obliged,  under 
Government  decree,  to  export  90  per  cent 
of  their  production.  This  is  not  correct, 
for  although  a  law  to  this  effect  was  pro- 
posed,  it  was  never  put  into  operation. 

Italian  exports  for  the  first  half  of 
1920  were: 

Italian  Automobile  Exports 

from  January  1  to  June  30,  1920. 

No.         Value  Liras 

Automobiles  weighing  1102  pounds    15  251,000 

From  1102  to  2204  pounds: 

Belgium 85 

France 10 

England 227 

Spain 40 

Switzerland 197 

Australia 48 

Other  Countries 1S9        15,270,749 

From  2204  pounds  and  up: 

Belgium 73 

Denmark 24 

France 47 

England 395 

Norway 28 

Holland 55 


105 


Switzerland Ill 

Turkey    36 

India  and  Ceylon 45 

Algeria 39 

Egypt 86 

Other  Countries 379        37,232.204 


Before  the  war  Great  Britain  was 
Italy's  best  individual  client,  but  France, 
Germany,  Austria,  Switzerland  and  the 
South  American  States  were  all  big  pur- 
chasers. No  detailed  official  post-war 
statistics  have  been  published  which 
would  show  the  changes  that  have  taken 
place. 

Italy,  it  is  estimated,  had  50,000  men 
directly  engaged  in  the  automobile  in- 
dustry in  1920,  compared  with  70,000  at 
the  height  of  the  war,  and  10,000  in  pre- 
war days.  The  productive  capacity  of 
the  factories  has  therefore  increased  five 
times. 


A  REPORT  made  by  the  Red  Sociedad 
Automovolistica  Sevillana,  of  Seville, 
Spain,  shows  that  the  1920  automotive 
registrations  for  that  city  alone  were  K77 
passenger  cars,  220  trucks  and  30  motor 
buses.  The  three  leading  makes  of  cars 
were  shown  a     ..1     \  in.  rican  manufacture. 


322 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


February  17,  1921 


Design  Tendencies  in  1921  British 
Passenger  Car  Chassis 

Light  car  with  100  cu.  in.  or  smaller  engine  increasingly  popular  due  to 
lower  tax  and  upkeep  cost.  Return  to  pump  circulation  predicted. 
Majority  of  new  makes  prefer  cone  clutch  to  plate  type.  Fewer  four  speed 
gearsets     and    transmission    brakes.      Use    of    spiral    bevel    increasing. 

By  M.  W.  Bourdon 


THE  accompanying  tabulated  specifications  of  British 
passenger  cars  gives  clear  evidence  of  the  increasing 
popularity  of  the  light  two  and  four-passenger  car 
with  a  four-cylinder  engine  of  less  than  100  cu.  in.  capac- 
ity. As  will  be  seen,  over  twenty-five  makers  are  produc- 
ing these  small  chassis,  and  though  the  majority  are  made 
in  plants  with  small  outputs,  the  aggregate  production  is 
variously  estimated  at  500-750  per  week.  The  average 
weight  of  the  most  popular  examples  is  approximately  1400 
lb.  for  the  two-seaters  and  1700  lb.  for  the  light  four- 
passenger  models  complete  with  bodywork.  The  wheelbase 
varies  from  90  in.  to  110  in.,  while  the  track  varies  from 
44  to  56  in. 

The  table  does  not  include  cyclecars,  of  which — with 
three  or  four  wheels  and  motorcycle  type  single  or  V  twin 
engines,  belt,  chain  or  shaft  transmission — there  is  an  al- 
most endless  number  of  makes,  the  majority  issuing  from 
small  plants,  some  with  an  output  of  but  two  or  three 
chassis  a  week.  But  the  table  includes  such  well-known 
and  popular  makes  as  the  12-hp.  A.B.C.  and  the  8-hp.  Ro- 
ver, both  of  which,  despite  their  horizontally  opposed  twin- 
cylinder  air-cooled  engines,  are  recognized  as  light  cars  by 
reason  of  their  controls,  transmission  and  chassis  being  on 
lines  generally  adopted  in  larger  types. 

These  light  two  or  four-seaters  are  making  a  forcible 
appeal  to  British  users  by  reason  of  their  low  cost  of  up- 
keep, economy  in  fuel  and  the  smaller  annual  tax  to  which 
they  are  subject  on  the  new  scale  of  £1  (say  $5)  per  horse- 
fly iV 

power,  the  latter  calculated  on  the  formula  ,  where 

2.5 
dimensions  are  in  inches  and  D  equals  diameter  of  cylin- 
der bore  and  N  the  number  of  cylinders.  The  fact  that 
stroke  is  not  taken  into  consideration  in  the  official  formula 
has  not  led  to  any  marked  increase  in  piston  speed,  even  in 
recently  designed  engines. 

Stroke-bore  ratios  have  not,  in  fact,  increased  in  British 
cars  of  any  size,  popular  sizes  being  usually  in  the  neigh- 
borhood of  1.7  or  1.8  to  1.  The  longest  stroke  among  Brit- 
ish engines  is  160  mm.  (6Vs  in-),  employed  in  the  Sizaire- 
Berwick,  which  has  a  bore  of  95  mm.  (3%  in.).  But  sev- 
eral makes  have  a  stroke  of  150  mm.  (5y8  in.),  notably 
Sunbeam,  Star  and  Vauxhall. 

There  have  been  one  or  two  additions  since  1919  to  the 
list  of  "super-grade"  chassis,  the  new  Sheffield  Simplex  and 
the  Leyland  being  prominent  in  this  respect.  The  first 
mentioned  is  the  first  passenger  car  engine  to  have  the 
Ricardo  trunk  piston,  while  the  latter  is  the  first  British 
car  with  eight  cylinders  in  line.  Among  more  reasonably 
priced  cars  of  recent  design  the  18-hp.  Phoenix  is  note- 


worthy, for  while  it  has  an  overhead  camshaft  and  other 
features  conducive  to  volumetric  and  general  efficiency  it  is 
designed  from  a  production  standpoint,  and  among  British 
chassis  is  considered  in  the  forefront  in  this  regard. 

Dealing  with  design  features  generally,  there  has  been 
a  slight  increase  in  the  percentage  of  four-cylinder  engines 
(76  as  against  66)  ;  this  is  not  due  to  any  maker  discard- 
ing the  six  but  to  an  increase  in  the  number  making  fours. 
Air  cooling  has  made  no  headway  during  the  year ;  in  fact, 
except  for  cyclecars,  it  has  receded,  and  no  British  car 
larger  than  the  12-hp.  A.B.C.  has  other  than  water-cooled 
cylinders.  Nor  has  there  been  any  increase  worthy  of 
mention  in  the  proportionate  number  of  detachable  head 
engines.  They  comprise  49  per  cent  of  the  whole  number, 
40  per  cent,  of  those  with  loose  heads  having  the  cylinder 
barrels  cast  as  a  unit  with  the  upper  half  of  the  crank- 
case.  In  one  or  two  instances  (the  H.E.  is  an  example) 
the  detachable  head  has  the  valve  caps  usually  associated 
only  with  integral  heads. 

As  regards  valve  arrangement,  the  L  head  cylinder  pre- 
dominates to  even  a  greater  extent  than  last  year,  some  72 
per  cent  of  engines  being  so  equipped  as  compared  with 
62  per  cent  twelve  months  ago.  Percentages  indicate  that 
valves-in-the-head  engine  has  decreased  in  favor,  for  the 
table  shows  only  21.5  per  cent  of  engines  with  overhead 
valves  against  31  per  cent  last  year.  But  actually,  judged 
by  the  standard  of  cars  produced,  they  have  increased,  for 
they  are  embodied  in  the  designs  of  firms  such  as  Wolseley 
and  Standard,  each  with  outputs  exceeding  the  aggregate 
of  those  of  a  selected  dozen  or  more  of  the  smaller  plants 
making  L  head  engines.  In  the  operation  of  overhead 
valves,  the  overhead  camshaft  is  favored,  viz.,  57  per  cent. 
as  against  43  pushrods.  With  the  latter  all  makers  except 
one  (Dawson)  have  rockers  between  cams  and  valve  stems. 

The  T  head  engine  has  disappeared  entirely  from  pas- 
senger car  engines,  but  the  pair-cast  cylinder  is  still  found 
in  4  per  cent  of  four-cylinder  motors,  notably  in  one  of  the 
smallest  of  these,  the  10-hp.  Singer. 

Aluminum  pistons  have  made  no  headway,  though  they 
are  found  in  26  per  cent  of  engines,  the  types  in  this  ma- 
terial most  generally  favored  being  the  Ricardo  "slipper" 
design  and  the  split  skirt  pattern,  with  an  internal  cast 
iron  expansion  ring  close  to  the  lower  edge  of  the  skirt. 
Both  of  these  have  almost  an  entire  freedom  from  piston 
slap  when  cold.  Only  seven  makers  fit  a  scraper  ring  at 
the  bottom  of  the  skirt,  but  approximately  40  per  cent  ar- 
range for  the  lowest  of  the  compression  rings  to  serve  the 
same  purpose,  by  beveling  the  lower  edge  of  its  slot  and 
drilling  small  holes  through  at  45  deg.  from  bevel  to  inte- 
rior with  the  inner  end  of  the  hole  lower  than  the  top. 
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In  pre-war  designs  90  per  cent  of  wrist  pins  were  fixed 
in  the  piston  bosses,  but  at  present  only  52  per  cent  are 
thus  secured,  for  there  is  a  pronounced  tendency  either  to 
follow  American  practice  and  fix  the  pin  in  the  connecting 
rod  or  to  allow  it  to  float  in  both  piston  and  rod.  The 
latter  arrangement  is  the  most  popular  variation  from 
hitherto  standard  practice,  and  28  per  cent  of  engines  have 
floating  wrist  pins. 

Hollow  shaft  (pressure)  lubrication  has  not  gained 
ground  on  a  percentage  basis,  but  in  trough  systems  it  is 
becoming  increasingly  prevalent  to  provide  direct  leads 
under  pressure  from  the  oil  pump  to  the  crankshaft  main 
journals  and  frequently  also  to  the  camshaft  bearings. 
Thus,  while  51  per  cent  of  British  engines  have  trough  lu- 
brication for  the  big-ends,  fully  50  per  cent  of  these  have 
direct  leads  to  the  crankshaft  journals  or  camshaft  bear- 
ings, if  not  to  both.  There  is  no  pronounced  tendency 
when  the  hollow  shaft  system  is  adopted  to  carry  the  oil 
up  to  the  small  end  of  the  connecting  rod,  both  this  and 
the  cylinder  walls  depending  upon  splash.  Plunger  oil 
pumps  are  not  particularly  favored  by  British  engine  de- 
signers. Only  some  21  per  cent  have  the  oil  circulated  by 
this  means.  The  twin  pinion  gear  pump  is  by  far  the 
most  popular.  No  attempt  has  been  made  by  British  pas- 
senger car  makers  to  adopt  a  dry  sump  system  of  lubrica- 
tion or  to  cool  the  oil  by  any  means  other  than  by  longi- 
tudinal fins  cast  at  the  bottom  of  the  crankcase  sump. 

In  regard  to  fuel  feed,  the  reason  why  the  gravity  sys- 
tem shows  an  advance  in  favor  as  compared  with  last  year 
(56  per  cent  as  against  48  per  cent)  is  the  increase  in  the 
number  of  small  cars  for  which  the  vacuum  system  has  not 
been  considered  necessary  or  desirable.  Complaints  have 
certainly  been  made  against  the  vacuum  feed  on  account 
of  the  occasional  derangement  of  its  mehanism,  but  criti- 
cism on  this  score  has  not  had  any  effect  in  decreasing  its 
number  of  adherents  or  preventing  it  from  being  adopted 
by  makers  previously  favoring  gravity  or  pressure  sys- 
tems. The  desirability  of  making  the  vacuum  tank  larger 
and  capable  of  being  filled  direct,  so  that  the  fuel  can  be 
fed  by  gravity  therefrom  when  the  mechanism  fails,  has 
not  been  seriously  considered,  and  only  one  maker,  namely, 
Sizaire  Berwick,  has  a  vacuum  tank  of  other  than  normal 
size.  In  the  case  mentioned  the  tank  is  cylindrical  and 
horizontal  and  holds  1%  Imperial  gallons. 

In  water  circulation  systems  there  is  discernible  a  slight 
tendency  to  return  to  the  pump,  but  this  inclination  is  only 
just  commencing,  and  the  thermo-syphon  system  still  pre- 
dominates. Forty-eight  per  cent  of  cars  have  thermo- 
syphon  pure  and  simple,  while  8  per  cent  are  termed  "as- 
sisted" thermo,  having  a  belt  driven  water  accelerator, 
usually  at  the  rear  end  of  the  fan  spindle,  the  rotor  being 
located  within  the  cylinder  water  jacket.  This  assisted 
thermo  system  is,  however,  coming  to  be  recognized  as  a 
very  poor  substitute  for  the  pump  arrangement,  where 
the  pump  is  really  efficient  in  serving  its  purpose  and  is 
provided  with  a  direct  mechanical  drive. 

Magneto  ignition  continues  to  hold  its  own,  being  stand- 
ard on  94  per  cent  of  makes,  5  per  cent  of  which  have  a 
battery  system  in  reserve.  Battery  systems  alone  are  used 
on  only  6  per  cent  of  cars,  and  Wolseley,  who  specifies  it,  is 
still  fitting  magnetos.  There  are  indications,  however, 
that  battery  ignition  will  be  found  in  increasing  numbers 
before  twelve  months  are  past,  if  one  may  judge  by  hints 
thrown  out  by  the  two  or  three  electrical  firms  who  are 
standardizing  an  equipment  of  this  type. 

In  connection  with  distribution  gearing  the  silent  chain 
is  used  in  55  per  cent  of  cases,  but  in  only  half  the  num- 
ber of  these  is  any  adjustment  provided. 

Turning  to  transmission  details,  the  single  plate  or  disk 
clutch  is  represented  on  only  27  per  cent  of  cars  as  com- 
pared with  41  per  cent  last  year,  but  here  again  this  does 
not  infer  that  it  is  falling  into  disfavor  among  those  firms 


who  have  adopted  it.  Rather  is  it  the  case  that  the  ma- 
jority of  new  makers  have  preferred  to  use  the  cone  type. 
There  has  been  a  slight  falling  off  in  the  number  of  four- 
speed  gearsets,  for  while  twelve  months  ago  these  appeared 
on  59  per  cent  of  cars,  only  50  per  cent  have  them  at 
present. 

The  increasing  use  of  fabric  disks  for  universal  joints  is 
a  pronounced  tendency  of  British  design.  On  open  pro- 
peller shafts  28  per  cent  have  disk  joints  at  both  ends,  in 
some  cases  the  flexibility  of  the  disks  being  considered  suf- 
ficient to  warrant  the  elimination  of  a  sliding  joint  to 
allow  for  variations  in  centers  with  spring  deflection. 

Metallic  universals  show  improvement  in  increase  of 
bearing  area  and  lubrication.  It  is  by  no  means  infre- 
quent to  find  the  casings  of  such  joints  supplied  with  oil 
directly  from  the  gearset  or  the  back  axle,  while,  where 
hand  replenishment  is  called  for,  it  is  now  rarely  needed 
on  account  of  better  provision  for  retaining  lubricant 
within  the  casings.  When  leather  sleeves  are  used  to  pre- 
vent escape  of  oil  between  joint  casing  and  shaft  they  are 
far  more  efficient  in  their  purpose  than  hitherto. 

As  was  expected,  1920  has  shown  a  considerable  acces- 
sion to  the  ranks  of  those  makers  using  spiral  bevels  for 
the  final  drive,  and,  as  compared  with  only  33  per  cent  last 
year,  46  per  cent  now  have  spiral  bevels  in  the  rear  axle; 
both  straight  bevels  and  worm  have  given  way,  the  latter 
appearing  in  9  per  cent  fewer  cars  than  at  the  end  of  1919. 

Another  pronounced  tendency  occurs  in  connection  with 
brakes,  for  whereas  before  the  war  it  was  exceptional  to 
find  a  British  car  with  both  sets  applying  to  rear  wheel 
drums,  only  39  per  cent  now  have  a  transmission  brake; 
but  rear  wheel  brakes,  whether  there  be  one  set  or  two, 
are  internally  in  90  per  cent  of  cars.  The  external  band 
brake  finds  favor  in  only  a  few  cases,  though  among  these 
are  the  Daimler  cars.  The  latter,  however,  have  a  trans- 
mission brake  applied  by  lever,  the  band  brake  on  the 
wheel  drums  being  pedal  operated. 

In  suspension  systems  the  semi-elliptic  spring  is  still 
predominant,  though  the  quarter  elliptic  is  increasing  in 
favor  for  cars  of  all  sizes  and  powers  and  seems  likely  to 
displace  both  semi-elliptics  and  cantilevers  in  popular 
priced  jobs.  The  wood  wheel  is  fast  disappearing,  its  place 
being  taken  by  the  pressed-steel  hollow-spoked  variety  and 
the  single  disk.  The  latter  is  standard  on  20  per  cent  of 
cars  as  compared  with  20  per  cent  wire  spoked  and  56  per 
cent  pressed  steel.  Strangely  enough  the  wire  spoked  va- 
riety is,  generally  speaking,  used  on  only  the  cheapest  and 
the  most  expensive  cars.  On  the  former  it  is,  however, 
merely  a  laced  spoke  wheel  on  cycle  lines,  whereas  for  high- 
class  cars  the  Rudge-Whitworth  and  Dunlop  wheels  are 
favored. 

Eighty  per  cent  of  British  cars  have  a  belt  drive  for  the 
electric  generator,  a  fact  which  is  by  no  means  to  (he 
credit  of  British  designers  when  one  considers  the  advan- 
tages of  direct  drive  and  the  ease  with  which  it  can  be 
arranged. 

While  two-unit  electric  systems  vastly  predominate,  the 
one-unit  arrangement  shows  a  slight  increase  in  favor — 
mostly,  however,  in  connection  with  engines  up  to  100 
cu.  in.  in  capacity. 

Unlike  American  and  Continental  cars,  only  25  per  cent 
of  British  make  have  the  unit  system  of  engine  and  gear- 
set.  Four  per  cent  and  3  per  cent  of  gearests  are  on  back 
axle  and  torque  tube  respectively,  while  68  per  cent  are 
separately  mounted.  Sixty  per  cent  of  the  latter  are  sep- 
arate units  in  the  main  frame;  sub-frames  are  used  to 
cany  both  engine  and  gearset  in  30  per  cent  of  the  re- 
mainder, while  10  per  cent  of  separate  gearsets  have  a 
Bub-frame  to  themselves.  Ball  bearings  are  favored  more 
than  the  roller  type  for  both  gearsets  and  back  axles, 
though  of  gearset  layshafts  70  per  cent  have  plain  bushes 
and  the  pilot  bearing  is  also  plain  in  an  equal  number. 
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British  Passenger  Car 


Compiled  for  Automotive 


Detach- 
able 
Head 


Cyl- 


Seraper 
Ring  No 
ol  Rings 


Engine 
Lubrica- 

System 


Water 
Circula- 
tion 


Type  ol 
Radi- 
ator 


Albert 

Angus-Sanderson  . . . 

Argyll 

itrong-Siddeley . 

Arrol-Johnston 

Austin 

Autocrat 


Bean. . 
Beardrr 
Beardrr 


Bentley      . 
Briton 


Calcott 

Calthorpe 

Clement-Talbot.  . 

ent-Talbol.  . 
Cluley 

sley 

Crossley 

ron-Laycock . 
Cubitt 


Daimle 


Douglas. .  . 
Duplex. .  .  . 


Enfield-  Allday. 
Ensign 


Galloway. 
CWX.'i 


Humber 

Humber  (long). 

Humber 

Horlsmann... 


Lagonda.. . . 
Lanchester. 
Leyland   ... 


McKenrie 

Meteorlite 

•is-Orford. 

is-Cowley. 
Morris-Six 


Rubery-Lindsay  . 
Ruston-Hornsby . 
Ruston-Hornsby . 
Ryner-Wilson  .    . 


Sheffield-Simplex 

ire-Berwick... 
Standard   


Straker-Squin 


Vauihall 
Vauihall. 
Vulcan   .  . 

Vulcan    '.'. 


Warren-  Lambert . 

Warerly 

Westwood 

Wolseley 

Wolseley 

Wolseley 


2-3. 6x3. 6 
4-2Jfl3« 

6-2iVx3ti 
4-2  Hxi 


4-:i3.,xS 
i-2%xi'A 

4-2^x4Ji 
4-2ftx4H 
4-3',x4»4' 
4-3',2x6A 
4-3  >  ix4A 
4-3Hx5JJ 
4-3!- ox5 
4-2*3x4 A 
4-2HriK 

4-2KX4A 
4-2Ax3& 

4-3\sx5's 
4-4  x5\i 
4-2-Ax4A 
4-:)i2x578 
4-4  x5*2 
4-2Ax4A 
4-3'»x512 

6-3^2x5^ 
6-3) ox5'  -s 
6-4ftx5'8 
4-2Jfi4k 
4-2Ax3',< 


4-2M*4A 


4-2A*4A 
S-2Hx4H 
4-2Hx3fS 

4-2}Jx45-i 
4-2Ax4?4 
4-2Ax434' 
l-2,B,x4'4 
4-3'sx5'2 
4-2ftx3H 

4-2^x3% 
6-4    x5 
8-3H^5H 

4-2Hi4ft 
4-25  &4A 
4-25i'x4 
4-2Jix4 
6-2Jix4 

6-4    x5 

4-2^x3H 
4-3Jix5A 

4-2^x4A 
6-4'  jx4}i 
2-3',x3A 
4-2Hx5'-8 
3-3    x3*2 

1  SjSoW 
6  2iYriH 

6-4  Mx5 
■I  2*Sx3A 
t  3Jix6A 
I  2ttx4A 
t  3Kx5J< 
4-3Jix5Jfj 

e  shisu 

4  3Hx5J< 
6  3jft5Jf 

4-2%x5J^ 

4-2Kx4»4 

4-3Kx5H 
MHxSK 

l  .•■''  i  i  '•' . 
1  5Hx5H 

A-2WA 

4-3    x5 

■I  .::i,,\i», 
I  2*t3« 
I  8Hx5W 


Ho. 


A I 


Float . 
Float 
Float 


Float . . 
Piston . 
Float.. 
Piston . 
Piston . 
Float.. 

Float.. 
fasten 
Prston 
Piston . 
Piston . 
Float . . 


Float. . 
Rod... 
Piston 
Piston . 
Piston 
Float  . 
Piston 


Piston. 
Piston 
Piston . 


Rod 
Float . 
Rod.. 


Rod... 
Piston . 
Float . . 
Float. . 
Float. . 
Rod... 


Piston . 
Rod... 
Rod . . . 
Rod . . . 


Piston.  . 
Piston*. 

Rod.... 
Rod.... 
Float .  .  . 
Piston . . 
Piston . . 


Float .  . 
Piston . 
Rod... 
Piston . 
Piston . 
Piston . 
Piston. 


Piston 
Rod  . . 

I'lstm 

Rod... 


Spl. 


Spl  . 
Spl 

Pres 
Pres 

C-S.. 
Spl  . 
Pres . 
Spl. 

Spl.. 
Spl,  . 

Pres 

Spl.. 
Pros 
Pros. 

Pros. 
Pres. 


Pres. 
Pres 

Pres . 

Spl.. 

Pres. 
Pres 

Spl. . 

Spl.. 
Pres 
Pres 
Ipl 

Spl    . 

Spl.. 


Plunger . 
Plunger. 

Plunger. 


Plunger . 
Plunger. 

Gear 

Gear 

Gear 

Plunger . 


Gear. . . . 
Gear. . . . 
Gear.... 
Gear. . . . 

Gear 

Gear. . . . 
Plunger 
Vane — 
Vane 


Gear 
Phingi 
Gear 
Gear 
Gear. 
Gear. 
Gear 
Gear 


Multi. 
Multi 
Multi. 
Gear. . 
Gear.. 
Vane. . 
Gear.. 


Gear.... 

Gear 

Plunger. 


Gear 

Gear 

Gear 

Gear. . . . 

Gear 

Plunger. 


Gear 

Gear 

Plunger. 
Plunger 
Plunger. 

Gear. . . . 


Gear 

Plunger . 

Vane 

Gear.... 
Gear. . . . 
Gear. . . . 
Gear. . . . 
Gear 


Gear.. 
Gear.. 
Gear.. 
Gear.. 
Gear. . 
Gear.. 
Gear. 
Car. 
Gear. 
Gear. 
Gear. 


Gear 


Plunger. 
Plunger . 


Grav.. 
Grav.. 
Grav.. 
Grav.. 
Grav. . 
Vac, .. 
Grav.- 
Grav.. 
Vac... 
Grav. '. 

Grav.. 
Grav.. 
Grav.. 


Grav. . 
Vac. . . 
Vac... 


Grav.. 
Grav.. 
Grav.. 
Grav.. 


Vac. . . 
Grav. . 
Grav. . 
Grav.. 


Grav.. 
Grav.. 
Grav.. 
Grav.. 
Grav.. 

Pres . . 


Vac... 
Grav.. 
Grav.. 
Grav.. 
Grav.. 

Pres . . 
Vac... 
Vac... 
Vac . . 
Vac. 
Vao... 
Vac... 
Vac... 
Vao... 
Grav.. 
Grav.. 


Grav Ther 


- 
Plunger. 

Gear 

Gear  . . . 


None . . 
Ther.. 
Pump. 


Ther. . 
Pump. 
Pump. 
Ther. . 

Ther".'. 

Ther. . 
Ther.. 
Ther.. 
Pump. 
Pump. 
Pump. 
Ther. . 
Ther. . 
Ther. . 

Ther. . 
Ther  . 
Pump. 
Pump. 
Ther  . 
Pump. 
Pump. 
Ther. . 


Pump  . 
Pump.. 
Pump. , 
Ther. . . 
Ther. . , 
Ther. . . 
Ther. . 


Pump. . 
Pump.. 
Ther. . , 


Ther. . 
Ther. . 
Ther. . 
Ther. . 
Ther. . 
Ther. . 

Ther.. 
Pump. 
Pump. 

Ther.. 
Ther.. 
Ther. . 
Ther.. 
Ther. . 


Pumpt. 


Ther. . . . 
Pump.. . 
None . . . 
Pump.. . 
None. . . 
Pump. . . 
Pump. . . 
Ther. . . . 

Pump. . . 
Ther.... 
Pump. . . 
Ther.... 
Pump. . . 
Pump.. . 
Pumpt. 
Pump. . . 
Pump.., 
Ther.... 
Ther.... 


Grav.. 
Vac. . . 
Vao... 


Grav.. 
Grav.. 
Vao... 
Vac... 


Ther. . . 
Ther. . 
Ther. . 
Ther.. 
Pump. 
Pump. 


88       II. 


Gear 

Chain. 
Chain. 
Chain. 
Gear.. 
Chain. 
Chain. 
Chain. 
Chain. 
Gear.. 

Chain. 
Gear.. 
Chain. 
Gear.. 


Gear. . 
Chain. 
Gear. . 
Gear. . 


Chain 
Chain. 
Gear.. 
Gear  . 
Gear. . 
Chain 
Chain- 
Gear.. 


Chain 
Chain. 
Chain 


Gear,. 
Chain. 
Chain 


Chain. 
Gear.. 
Chain. 
Chain 
Chain. 
Chain. 


Chain. 
Chain. 
Gear. . 
Gear. . 
Gear. . 

Gear. . 


Chain. . 
Gear... 
Gear... 
Chain. . 
Gear. . . 
Gear. . . 
Gear. . . 
Gear. . . 

Chain.. 

Gear... 

Gear. . , 

Chain. , 

Chain 

Chain. . 

Gear.., 

Chain., 

Chain,, 

Chain. 

Chain.. 

Chain. . 
Chain. . 
Gear. . . 
Gear. . 
Gear. . 


Gear... 

Gear. . , 

Chain., 
Chain., 
1  liain. 
Chain 


Yes 


ABBREVIATIONS— Battery  Ignition,  28,  40,  88,  87.  Top  half  of  crank  enso  Integral  with  cylinders,  6,  10,  28,  40,  43,  44,  46,  49,  62, 
63  54  55,  57,  63.  81,  84,  85,  80.  Overhead  camshafts,  3,  12,  16,  82,  37,  48.  49.  65.  57,  72,  86,  87.  Tappet  rods  at  aide  of  cylinders, 
14  7,  46,  54,  62.  05.  60.  85  cylinders  caat  In  palm,  17,  67;  Cylinder  Mm  tie— I ,—  I,  Head:  I— I  Head;  K— Knight  engine;  H— 
Horizontal  In  Bide  valves;  S— Superimposed  valves.  Piston  Material— C.  I — Cast  Iron;  AI— Aluminum ;  St— Steel ;  t— Cast  Iron  In  skirt. 
•Floating  box  In  conn.  rod. 


February  17,  1921 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


325 


Chassis  Specifications. 

Industries  by  M.  W.  Bourdon. 
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Blocl 


Sp.B.. 
Worm.. 
Worm.. 
Sp.  B . . 
Sp.  B... 
Sp.  B . . 
Worm.. 
Sp.B.. 
Sp.B.. 
Sp.B.. 


Sp.  B 

Sp.B.. 

Sp.B.. 

Sp.  B . . 

Bey.... 

Bev... 

Worm. 
Bev.... 


Bev... 

Sp.B.. 
Sp.B.. 
Sp.  B . . 
Bev... 
P.B.. 
Sp.B.. 
Sp.B.. 
Worm.. 

Worm.. 
Worm.. 
Worm.. 
Sp.  B . . 
Bev... 
Bev... 
Sp.B.. 

Sp.B.. 

Sp.B.. 

Bev. . . . 
Sp.  B . . 
Int-P.. 


Bev.... 

Btv.  .  . 
Bev.... 

Worm.. 
Worm.. 
Bev.... 


Worm.. 
Bev.... 
Sp.B.. 
Sp.  B . . 
Sp.B.. 

Sp.B.. 

Worm.. 
Sp.B.. 

Bev.... 
Bev.... 
Worm.. 
Worm.. 
Bev.... 


Sp.B.. 

Bev.   .  . 

Worm.. 
Sp.  B . . 
Sp.B.. 
Bp.  H... 
Sp.B.. 
Sp.B.. 
Bev.... 
Bev.... 

Worm.. 

Sp.B.. 

Bev 

Bev 

Worm... 

Worm... 

Bev 

Sp.B... 
Bp.B... 

Worm... 
|Worm... 


4.15 
:;  (3 


Optl 


Trans. 
Trans. 
Trans. 


Wh... 

Trans. 
Wh. . . 


Wh.  ... 
Trans. . 
Trans. , 
Trans. . 
Wh.... 
Trans.. 
Tram  . 
Tram  . 
Trans. . 


Wh 

Trans. . . 
Trans. . . 


Trans. 
Trans. 
Trans. 


Type 


Int.. 
Disk 

Disk. 


Springs 


K-E 

'.-E 
'  i-E. 

Semi 

Semi.. 

Semi 

Semi. 

Semi.. 

Semi. , 

Semi., 


Semi 

Semi 

Semi. 

Semi. 

Semi.. 

Semi. 

Semi 

Semi.. 

Semi. . 

Semi 
Semi  . 
Semi  . 
Semi  . 

Semi  . 

Serai  . 

Semi 

Semi.. 


Semi 
Semi 

Semi 
Semi 

'A... 


Semi if. 

Semi Semi. 

X ',  .. 


'i-E  . 
'i-E .  . 
'i-E.. 
Cant. . 
Cant.. 
Cant.. 
Cant. . 


Semi 
Semi 

Semi 

Semi 

Semi 
Semi 
Cant. 
Semi 
Semi 


Semi 
Semi. 

Semi 
Semi 

.em.. 

>t'ini 
Semi . 


Semi. , 
Semi., 
Semi  . 


Semi., 
Semi., 
Semi., 
Semi. , 

Semi. , 


Semi  , 
Semi  . 

v 

•  'in 

Semi. , 
Semi.. 

Semi.. 
Serai.. 
Semi.. 
Semi. . 
Semi.  . 
Semi.. 
Semi. . 
Semi.. 
Semi. . 
Semi.. 
Semi.. 

Semi.. 

Semi. . 

Semi. . 
Semi.. 


Semi. 

Semi. 

Semi, 


H.... 

Semi. 

Semi  . 
Senii 
Semi 
Cant. 


Semi.. 
Cant. 
%.... 

H.... 
X.... 

Cant. . 


Serai.. 
Cant.. 

X.... 

Serai 
'(.... 


Semi... 
Semi. .. 

X 

X 

Cant... 
Semi... 
Semi. . . 
Semi.. . 
Semi. . . 

Semi. . . 

Semi. . . 
Semi. . . 
Cant... 
Semi... 
Semi. . . 


1450 
1230 

2021.1 
2loU 


1400 
1000 
2575 
3025 
1350 
2070 


2900 

3100 
3400 

1120 

1240 


lBi',0 
1460 
1100 

1230 
1750 
950 


1240 

1200 
1200 
1200 

1300 


1300 

2301) 
2(1111 

1900 


1700 

1800 

1000 

1800 
MM 


P-Stl... 
Disk. . . 
Disk. . . 
P-Stl... 
Optl . . . 
Disk. . . 
Disk. . . 
Disk. . . 
Wood  . 
P-Stl... 

P-Stl... 
P-Stl... 
Woodt 
Wire. . . 
P-Stl. . 
Wire  . 
P-Stl... 
P-Stl... 
P-Stl.. . 

P-Stl... 
Disk... 
P-Stl... 
P-Stl.. 
P-Stl... 
P-Stl... 
Wire. . . 
P-Stl... 
Disk. . . . 

Wire. . . , 
Wire. . . . 
Wire. . . . 
P-Stl.... 
P-Stl.... 
Optl.... 
Disk. . . . 


P-Stl.. 
P-Stl. 
P-Stl.. 
P-Stl. 
P-Stl.. 
Disk.. 


P-Stl.. 
P-Stl. 
P-Stl.. 
P-Stl.. 
P-Stl.. 

Wire. . 


I H  t. . 
Wire. . 
Disk. . 
I'-Stk. 
Disk. . 
P-Stl.. 
Disk  . 
Optl.. 

Wire.. 

P-Stl.. 
Wire. . 
P-Stl.. 
P-Stl.. 
P-Stl. 
Wire.. 
P-Stl.. 
P-Stl.. 
P-Stl.. 
P-Stl.. 

P-Stl.. 


Disk. . 
Disk  . 
P-Stl.. 
P-Stl.. 
P-Stl.. 
Wire.. 


:;;:t  ' K2?E?B$^^ 

'."ntabirklm.  '  *—Cnlt    with    Shaft.      Number   of    (Jenm-t-F rictlon    Disks.       Wheel—P-Stl-Presscd    Steel;     «-DV 
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Non-Ferrous  Metal 
Specifications 

(Excerpts  from  Report  of  S.  A. 
E.  Standard  Committee) 

WHITE  BEARING  METALS 

Specification  No.  10,  Babbitt 

Composition  in  percentage: 

Tin       90.00  to  92.00 

Copper    4  00  to    5.00 

Antimony    4.U0  to    5.00 

Lead,    max 0.35 

Iron,    max 0-08 

Arsenic,  max 0.10 

Bismuth,   max.   .  .  .  0.08 

Zinc    >"'°ne 

Aluminum    None 

This  analysis  applies  to  the 
metal  in  the  ingot  form.  When 
finished  bearings  are  purchased 
a  maximum  of  0.6  per  cent  lead 
is  permissible  in  scraped  sam- 
ples provided  a  lead-tin  solder 
has  been  used  in  bonding  the 
bronze  and  the  babbitt. 

General  Information 
This  babbitt  is  very  fluid  and 
may  be  used  for  bronze-backed 
bearings,  particularly  for  thin  lin- 
ings such  as  are  used  in  aircraft 
engines.  It  is  also  suitable  for  die 
castings. 

Specification  No.  13,  Babbitt 

Composition  in  percentage: 

Tin     4.50  to    5.50 

Antimony    9.25  to  10.75 

Copper,    max 0.50 

Lead      84.00  to  86.00 

Arsenic,    max.     . .  .  0.20 

Zinc    None 

Aluminum      None 

General  Information 
This     is     a     cheap     babbitt     and 
serves  successfully  where  the  bear- 
ings are  large  and  the  service  light. 
It  should   not  be  used   as  a  sub- 
for  a   babbitt    with   a   high 
tin     content.       It    is    also    suitable 
for   die   castings. 

ALUMINUM  ALLOYS 
Specification  No.  30 

Composition  in  percentage: 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


February  17,  1921 


Aluminum,    min..  . 

'..,1.111.) 

S.50 

Zinc,    max 

0.20 

on,  Zinc, 

Manganese     and 

Tin,    max 

1.70 

Other    Impurities. 

None 

General  Information 
The  tensile  strength  of  test-speci- 
■III    ili:i  meter  of  this 
LSt  in  sand  and  tested  with- 
out machining  off   the   skin   should 
be    about    18.000    to    20.000    lb.    per 
sq.    in.    and    the    elongation    1    to    2 
nt    in    2    in. 
This    is    a    li|  h    ving    a 

specific   gravity   of   about   2.83   and 

ill      the 

idustry  than  all  other 
llghl    casting   alloys    combim   I 
shrink;.  n    per  ft. 

should    be    allowed    in    patte 

This  alloy  is  used  for  crank- 

ing-wheel  spi- 

t  rails - 

haft    housings, 

nil]    similar  parts. 

Specification  No.  31 

Composition  in  percentage: 

Aluminum,     min...  81.00 

to    3.25 

Zini        12.50  to  14.50 

m,  Iron.  Man- 
i  r i . i    Tin, 

max 1.70 

Other    Impurities.  None 

(Continued  on  page  327) 


Specifications  of  Contin 

(Compiled  for  Automotive  Industries 
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| 

■s 

BORE  AND  STROKE 

? 

T 

Nationality 
and 
Mat. 

it 

i 

X 

Is- 

(L-S-rj 

Q 

| 
Z 

X 

IJ 

•J  B 

E 

s 

- 

a 

■3 

BELGIAN 

110 
108 
126 
150 

49 
49 
55 
56 

4 

4 

4 
■'• 

L 

L 

I 

L 

Fin 

Fix 

Det 

Fix 

65x120 
65x140 
69x120 
85x140 

2.56x4  73 
2.56x5.52 
3.50x4.73 
3.35x5.52 

1.8 
2.1 
1.4 
1.6 

97 
113 
182 
291 

C  case.. . 
Cease.. . 
Head.  .  . 
Cease.. . 

10 
10 
15 
30 

Ther . . . 
Ther. . . . 
Pump. . . 
Ther. . . . 

Prea 

Prea. ... 

Pres 

Prea 

135 

55 

4 

L 

Fix 

90x150 

3.54x5.91 

1.6 

231 

C  case. . . 

20 

Pump. . . 

Pres.... 

Metallurgique 

Metallurgique 

Miesae    

146 

66 

4 

L 

Fix 

100x160 

3.94x6.30 

1.6 

305 

C  case. . . 

26 

Pump. . . 

Pres 

137 

56 

4 

L... 

Fix 

90x140 

3.54x5.52 

1.5 

216 

C  case.. . 

18 

Pump. . . 

Pres. . . . 

126 

52 

4 

L 

Fix 

80x130 

3.15x5.12 

16 

160 

Cease..  . 

14 

Ther. . . . 

Pres. . . . 

126 
140 
137 
145 
137 

56 
56 
56 
56 
55 

4 

8 
4 

6 
4 

I 
I 

SI.... 
SI. . . . 
L 

Det 
Det 
Det 

Det 

Fix 

65x140 
65x140 
90x140 
90x140 
80x150 

2.56x5.52 
2.56x5.52 
3.54x5.52 
3.54x5.52 
3.15x5  91 

2.1 

1.5 

1.5 
1.8 

113 
113 

216 
324 
184 

Head.  .  . 
Head. . . 
Cease.. . 
Cease.. . 
Cease..  . 

15 

30 
20 
30 
15 

Pump. . . 
Pump  .  . 
Pump. .  . 
Pump. . . 
Pump. ,  . 

Pres. . . . 

Miesae    

Pres.... 

Mine  if. 

Pres.... 

Pres.... 

Nagant 

Pres.  .  .. 

DUTCH 

137 
114 

57 
49 

6 
4 

L 

L 

Det 

Fix 

95x135 
65x130 

3.74x5.32 
2  56x5.12 

1.4 
2 

351 
105 

Cease..  . 
Cease..  . 

25 
9 

Pump. . . 
Ther. . . , 

Pres. . . . 

FRENCH 
Alba 

Pres. . . . 

118 
105 
103 

56 
52 
57 

4 
4 
4 

L 

I 

I   ... 

Fix 

Det 

Fix 

80x140 
65x113 
90x125 

3  15x5  52 
2.56x4  45 
3.54x4.92 

1.7 
1.7 
1.3 

172 
91 
193 

Cease..  . 
Bead.  .  . 

15 
10 

17 

Pump  . . 
Pump. . . 
Pump  . 

Pres 

Pres. . . . 

Pres 

Bellinger 

147 

57 

8 

1 

Fix 

90x125 

3.54x4.92 

1.3 

386 

Tease. 

50 

Pump. . . 

Pres. .  . . 

114 

56 

4 

L 

Det 

88x127 

3  46x5  00 

1.4 

188 

Tease.. . 

15 

Ther. . . . 

3irc 

133 

53 

6 

L 

Int 

78x140 

3.07x5  52 

1.8 

245 

Tease. 

16 

Pump. . . 

Pres.  . . . 

142 

55 

6 

L 

Int 

88x150     3.46x5.91 

1.7 

333 

Tease.. . 

25 

Pump  . . 

Pres.... 

155 

56 

6 

L 

Int 

103x160 

4  06x6  30 

1.5 

488 

Tease.. . 

50 

Pump. . . 

Prea. . . . 

123 
112 
125 

56 
52 

54 

4 
4 
4 

L 

L 
I. 

Det 

Fix 
Int 

90x130 
92x130 
85x130 

3.54x5.12 
3.62x5.12 
3.35x5.12 

14 
1.4 
1.5 

200 
210 
179 

Cease.. . 
Cease..  . 
Cease.. . 

16 

18 
15 

Pump. . . 
Ther. . . . 

Dire 

Pres 

Pres 

128 

55 

6 

L 

Int 

83x110 

3.27x4.33 

1.3 

159 

C  case.. 

18 

Ther.... 

Pres. . . . 

129 

55 

4 

L 

Int 

85x150 

3.35x5  91 

1.7 

207 

2  case. . . 

18 

Pump. .  . 

Pres 

Braaier 

143 

56 

6 

1, 

Int 

90x140 

3.54x5.52 

1.5 

325 

C  case.. . 

24 

Pump. . . 

Pres.... 

92 

48 

4 

L 

Fix 

60x100 

2  36x3.94 

16 

68 

6 

Ther. . . . 

Pres.  . . . 

105 

48 

4 

L 

Fix 

65x110 

2.56x4.33 

1.7 

89 

8 

Ther. .  . . 

Pres. . . . 

95 

44 

4 

1 

Int 

65x100 

2.56x3.94 

1.5 

81 

Head... 

6 

Pump. .  . 

Pres 

90 

41 

4 

L 

Fix 

58x100 

2.28x3.94 

1.7 

64 

?  case.. . 

6 

Ther  . . . 

Dire 

Charron 

134 
132 

56 
55 

4 

4 

L 

L 

Fix 

Det 

85x150 
82x142 

3.35x5.91 
3.23x5.60 

1.7 

1.7 

208 
183 

C  case.. . 
Cease..  . 

15 
18 

Pump..  . 
Pump  . . 

Dire 

Charron 

Pres.  ... 

112 

52 

4 

L 

Fix 

70x130 

2.75x5  12 

18 

120 

Cease.. . 

10 

Ther.... 

Pres 

130 

55 

4 

L 

Fix 

80x150 

3.15x5,91 

1.8 

184 

Cease.. . 

15 

Tber. . . . 

Pres. . . . 

120 

55 

4 

L 

Fix 

75x150 

2.95x5.91 

2 

161 

Cease.. . 

12 

Ther.... 

Pres.... 

114 

48 

4 

L 

Det 

65x100 

2.56x3.94 

15 

81 

2  case.. . 

10 

Ther. . . . 

Pres 

125 

56 

4 

L 

Int 

85x140 

3.35x5.52 

1.6 

193 

C  case.. . 

14 

Pump. . . 

Pres 

138 

56 

6 

L 

Int 

85x140 

3.35x5.52 

1.6 

290 

C  case. . . 

18 

Pump. . . 

Pres 

95 

45 

4 

L 

Fix 

60x100 

2  36x3  94 

1  6 

68 

2  case. .  . 

10 

Ther. . . . 

Pres 

102 

55 

4 

L 

Det 

85x115 

3.35x4  53 

1.3 

160 

Cease..  . 

14 

Ther. . . . 

Pres 

102 

49 

4 

L 

Fix 

60x110 

2.36x4.33 

1.8 

75 

C  case.. . 

10 

Ther. . . . 

Pres 

133 

55 

4 

L 

Int 

80x160 

3.15x6.30 

2 

196 

Cease.. . 

14 

Pump. . . 

Pres.... 

133 

55 

4 

L 

Int 

90x160 

3.54x6.30 

17 

247 

C  case.. . 

18 

Pres 

133 

55 

4 

L 

Int.... 

100x160 

3.94x6.30 

16 

305 

C  case.. . 

23 

Pump. .  . 

Pres 

141 

55 

4 

L 

Int 

120x160 

4.73x6.30 

1.3 

440 

C  case.. . 

32 

Pump. . . 

Pres.... 

135 
114 

55 

48 

4 
4 

L 
L 

Fix 

Int 

80x120 
70x120 

3.15x4.73 
2.75x4.73 

15 
17 

147 
111 

C  case.. . 
Cease.. . 

14 
12 

Pump, , . 
Pump. . . 

Ore 

Dion  Bouton 

Pres.... 

133 

52 

8 

L 

Int. . .. 

70x120 

2.75x4.73 

1.7 

222 

C  case.. . 

20 

Pump  .  . 

Pres. . . . 

135 

56 

6 

6 

L 

Int 

80x150 
80x150 

3.15x5.91 
3.15x5.91 

1.8 

18 

276 
276 

C  case.. . 

25 

Pump. . . 
Pump. . . 

Pres 

Delaga 
Delage 

Pres. . . . 

135 

56 

4 

T, 

Int 

80x150 

3.15x5.91 

18 

184 

Cease..  . 

16 

Pump  . . 

Pres 

Delaha7e      .    . 

128 

54 

4 

L 

Det 

85x130 

3.35x5.12 

15 

179 

C  ease..  . 

18 

Pump.. . 

Ciro 

Delahaye 

137 

56 

6 

L 

Det 

85x120 

3.35x4  73 

1.5 

248 

C  case.. . 

22 

Pump. . . 

Dire 

Darraeg 

138 
124 

54 
51 

8 
4 

L 

L 

Det 
Det 

75x130 
85x130 

2.95x5.12 
3.35x5.12 

1.7 
15 

278 
179 

C  case.. . 
Cease.. . 

20 
14 

Pump  . . 
Pump.. . 

Pres.... 

Pres 

116 

56 

4 

L 

Int 

70x140 

2.75x5.52 

2 

131 

Cease..  . 

10 

Pump. . . 

Pres.... 

Delaunay    . 

117 

52 

4 

L 

Int 

85x140 

3.35x5.52 

1.5 

193 

C  case.. . 

12 

Pump  . . 

Pres 

Delaunar 

133 

53 

4 

L 

Int 

1011x140 

3.94x5.52 

14 

267 

Cease. 

18 

Pump. . . 

Pres 

94 

50 

4 

L 

Int. .  .. 

70x130 

2.75x5.12 

18 

122 

Cease.. . 

12 

Pump  .  . 

Cire 

Farman 

142 

122 

56 
55 

li 
4 

I 

I 

Int 

Det 

010x140 
80x130 

3.94x5.52 
3  15x5.12 

1.4 
16 

401 
160 

C  case.. . 
Head... 

40 
15 

Pump..  . 
Pump  .  . 

Pres 

Pres 

143 

55 

S 

I 

Det 

80x130 

3  15x5.12 

1.6 

318 

Head. ... 

30 

Pump  .  . 

Pres 

118 

51 

4 

I 

Det 

75x130 

2.95x5  12 

1.7 

139 

Head. . . 

15 

Pump. . . 

Pres 

Gamma 

108 
95 

51 
41 

4 
2 

L 

L 

Fix 
Fix 

65x120 
84x  98 

2  56x4.73 
3.31x3.86 

18 
11 

97 
66 

C  case. . . 
Cease.. . 

10 
6 

Ther. . . . 
Air 

Cire 

G.N 

Splash... 

Hispano 

145 

130 
107 

58 

56 
49 

4 

4 

I 

L 

L 

Int 

Int 

Fix 

100x140 
95x140 
75x120 

3.94x5  52 
3.74x5.52 
2.95x4.73 

14 
1.4 
1  6 

401 

242 
129 

Head.  . . 
Cease.. . 
Cease..  . 

40 
18 
12 

Pump. . . 
Pump. .  . 

Ther  .  . 

Pres.... 

1  loir  1,,,,. 

Pres 

Pres. . . . 

Hurtu 

118 

51 

4 

I, 

Fix 

76x130 

2.99x5  12 

17 

144 

Cease, 

14 

Ther. . . . 

Pres 

La  Buire 

117 

52 

4 

L 

Fix 

75x150 

2.95x5  91 

2 

161 

Cease.. . 

12 

Pump. . . 

Pres 

Lorraine-Dietrich 

114 

56 

fi 

I 

Fix 

75x!30 

2.95x5  12 

1.7 

209 

Cease.. . 

15 

Pump.. . 

Pres 

131 

56 

6 

1 

Fix 

90x160 

3  54x6.30 

1.7 

370 

C  case.. . 

30 

Pump. .  . 

Pres 

Majola 

91 

40 

1 

I 

Int 

59x  90 

2.32x3  54 

I  5 

59 

Head... 

12 

Ther. . . . 

Pres 

Majola 

110 

40 

4 

I.... 

Int 

65x105 

2.56x4.13 

1  6 

84 

Head. . . 

20 

Ther  . . . 

Pres 

M    J 

114 

56 

4 

I.... 

Int 

66x100 

2.60x3.94 

15 

83 

C  case.. . 

12 

Ther. . . . 

Pres 

Malhia 

86 
94 

42 
43 

4 

4 

L 

Int 

Int 

58x100 
60x100 

2.28x3.94 
2  36x3  94 

1.7 
16 

64 
68 

Cease.. . 
Cease.. . 

8 
10 

Ther. . . . 
Ther. . . . 

Ciro 

Mathia 

Pres 

Mora 

125 

54 

4 

SI 

Det 

90x130 

3.54x5.12 

14 

200 

Cease.. . 

15 

Pump. . . 

M.  i  .1.1...- 

128 
128 
114 

52 
52 
58 

4 

4 
4 

L.... 

I 

L... 

Fix 

Fix 

Fix 

80x120 

80x148 
72x140 

3.15x4  73 
3.15x5.83 
2.83x5.52 

15 
18 
1.9 

147 
181 
139 

C  ease, 
Cease. 

Cease. 

12 
15 

12 

Pump. . . 
Pump. .  . 
Pump. .  . 

Pres 

Pres. . . . 

Panhard 

Cire 

Panhard 

129 

56 

4 

SI... 

lii.i 

85x140 

3.35x5.52 

1.8 

193 

("ease. 

16 

Pump. .  . 

Ciro 

Panhard 

136 

56 

4 

SI... 

Dot. ... 

105x140 

4  13x5  52 

1.3 

296 

Cease.. . 

20 

Pump. .  . 

Ciro 

Paquia 

100 

47 

4 

L.... 

Fix 

65x120 

2.56x4  73 

1.8 

97 

C  case.. . 

10 

Ther.... 

Ciro 

90 

36 

4 

Fix 

50x  85 

1.98x3.35 

39 

C  case. . . 

8 

Ther. . . . 

Pres 

Peugeot    .  . . 

98 

47 

4 

I,  ... 

Fix 

66x105 

2.60x4  13 

16 

88 

C  case.. . 

10 

Pump. . . 

Pres 

Peugeot    ... 

122 

54 

4 

L... 

Fix 

92x130 

3.23x5.12 

1  5 

167 

Coaee.. 

14 

Pump. . . 

Pres 

144 
117 
120 

57 
49 
52 

6 

4 

4 

SI... 
L... 
L 

Fix.... 

Fix 

Fix 

05x140 
05x120 
65x130 

3.74x5.62 

2.56x4.73 
2.56x5.12 

1.4 
18 
2 

424 
97 
105 

C  case..  . 
i  ,'ease. 
Cease... 

25 
10 

10 

Pump. . . 
Ther. . . 
Ther... 

Pres... 

Philoa 

Pres 

Pres 

MH1HKVI  IlTIONSi  \nlve  Location)  I.,  both  valves  on  one,  slile  in  L,  I.  valves  In  head,  SI.  sleeve 
valve.  I.uliri.nl  iiiK  S\«Iimii:  Pres.  pressure  feed  to  mnln  nnd  connecting  rod  bonrings.  Cire.  pump 
vlth   pressure  delivery    to   main   bearings   only    (shaft   not   drilled).      Sini-tinar  nnd    l.lK>>tlnKt   West. 


February  17,  1921 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


ental  Passenger  Car  Chassis 

by  W.  F.  Bradley) 


Zenith.. 
Zenith . . 
Zenith .  . 
Zenith  . 
Zenith.  . 
Jackson . 
Own .... 
Own.... 

Own. . . . 
Zenith.. 
Zenith. . 
Zenith.  . 
Zenith. . 
Zenith. . 
Solex.... 
Solex.... 
Zenith... 
Zenith. . 
Zenith.. 
Zenith.. 
Solex.. . . 
Solex.... 
Soles.. . . 

Solex 

Zenith. . 
Zenith. . 
Solex.. . . 
Solex... 
Zenith. . 
Zenith.. . 
Zenith. . 
Zenith. . 
Zenith. . 
Zenith.  . 
Zenith. . 
Zenith. . 
Zenith. . 
Zenith.. . 
Zenith.  . 
ClaudeL. 
ClaudeL 
Smith... 
Smith. . . 
Zenith.. 

Own 

Own  ... 
Zenith. . 
Zenith.  . 
Coxette. 
Cozctto. 
Zenith. . 
Solex... 
Zenith. . 

Own 

Zenith. . 
Solex.. . . 
Solex.. . . 
Zenith... 
Own... 
Own.... 
Claudel. 
Claudel. 

Vici 

Solex.. . . 
Solex.. . . 
Zenith.. 
Zenith  . 
Zenith.  . 
Own .... 
Own... 
Own... 
Zenith. . 
Zenith. . 
Zenith.. 
Zenith  . 
2  Zenith 
Zenith 
Cox-Atmos 


Grav.. 
Grav. . 
Grav. . 


Vac... 
Vac... 
Grav. 
Grav. 
Vac. . . 


Mag 
2  Mag. 
Mag. .. 
Mag.  .  . 
Mai; 
Mag . .  . 
Mag. . . 
Mag  . . 
Mag. . . 
Mag. . . 


Mag 
Mag 
Mag 


2-Unit 

Unit. 
2-l'nit. 
West.  . 
2-Unit.' 
2-Unit. 
2-l'nit. 
2-Unit. 
2-Unit. 
2-Unit . 
2-Unit. 
2-Unit. 
2-Unit 


Mag. 
Mag 
Mag 
Mag. 

M;i^' 

Mag 

M-.u 
Mag 
Mag 
Mag 

Ma-' 

Mag 

M't.: 


Mag. . 
Mag . . 
Mag . . 
Mag  . 
Mag. . 
Mag. . 
Delco. 
Delco . 
Mag. . 
Mag. . 
Mag  . 
Mag.. 
Mag. . 
Mag. . 
Mag. . 
Mag. . 
Mag. . 
Mag. . 
Mag. . 
Mag. . 
Mag. . 
Delco. 
Mag. . 
Mag  . 
Mag. . 


Mag 

Mae.lBat 

MaK   

2  Mags. . . . 
Db.  Del.  . . 

Delco 

Mag 

Delco 

Mag 

Mag 

Mag 

Mag 

Delco 

[  i.  t  ,-,  '  I 

Mag 

Mag 

Mag 
Mag 

Mag 

Mag 

Mag 

Mag 

Mag 

Mag  

Mag 

Mag 

Mag 

Mag 

Mag 

Mag 


2-Unit 

2-Unit 

2-Unit 

2-Unit 

2-Unit 

2-Unit  West .  . 

2-Unit 

2-Unit    . 

2-Unit 

Unit 

2-Unit 

2-Unit  S.E. V.. 
2-Unit  S.E.V.. 

2-Unit  S.E.  V.. 

2-Unit 

2-Unit 

None 

1-Unit 

2-Unit 

2-Unit 

2-Unit 

2-Unit 

2-Unit 

2-Unit 

2-Unit 

2-Unit 

Delco 

Delco 

Lights  only 
2-Unit  S.E. V. 
2-Unit  S.E.V. 
2-Unit  S.E.V. 
2-Unit  S.E.V. 

2-Unit 

2-Unit 'Own... 
2-Unit  Own  . 
2-Unit  S.E.V.. 
2-Unit  S.E.V.. 
2-Unit  S.E.V. 
2-Unit  Dynas 
2-Unit  Dynas 
2-Unit  Delco. 
2-l'mt 
-Unit  S.E.V. 

2-Unit 

2-Unit 

1-Unit 

2-Unit  S.E.V. 

2-Unit 

2-Unit 

Delco 

Delco 

Elec.  Light.  . 
2-1  nil  Di  lea 
2-Unit  S.E.V. 

Unit 

2-Unit 

Delco 

2-Unit 

Light  only. . . 
Light  only.. . 
I-Unit 

2-l'nit 

2-Unit 

2-Unit 

2-Unit 

W  nil 

Light 

None 

2-Unit 

2-Unit 

2-Unit 

2-Unit 


Cone. . 
Cone. . 
Disk  . 
Cone. . 
Disk   . 
Plate.. 
Plate.. 
Plate. 
Dial 
Disk 
Disk 
Disk 


Cone. . . 

Disk.  . . 
Disk.  .. 
Disk.  ., 
Disk.  .. 
Disk... 
Disk  .. 
Disk.  . 
Disk. . . 
Plate.. . 
Cone... 
Cone.  . 
Cone. 
Cone. . . 
Cone. . . 
Cone. . . 
Disk, .. 
Cone... 
Cone. . . 
Cone.. 
Cone. . . 
Cone.. , 
Cone. . . 
Plate.. 
Cone. . , 
Cone.. 
Plate. 
Plate.. 
Cone. . 
Cone. . 
Cone. . 
Cone. . 
Cone. . 
Disk. . 
Plate. 
Plate. 
Disk.  . 
Disk  . 
Disk.. 
Cone. . 
Cone. . 
Plate.. 
Plate.. 
Cone. . 
Disk. . 
Disk.. 
Cone. . 

Conr. 

Disk.  . 
Disk  . 
Cone. . 
Cone. . 
Plate.. 
Disk. . 
Disk. . 
Cone. . 
Cone. . 
Cone. . 
Disk. . 
Disk.  . 
Cone. . 
Cone. . 
Cone. . 
DM 
DM 
Band. 
Disk.. 
Disk.  . 
Plate. 
Plate. 
Plate. 
Cone.. 
Cone. 
Did 
lii.i 
Disk  . 
Di«k  . 
Cone. 


None. 
Amid. 
4  jUnit.. 
Amid. 
Unit . . 
Unit.. 
Unit  . 
Unit. . 
Unit . . 
Unit.. 
Amid 

Amid. 


Amid.  . 
Unit.  .. 
I'nit    . . 

Unit... 

Unit  . : 
Unit  . . 
Amid .  . 
Amid. . 
Amid.  . 
Unit.. 
Unit... 
Amid.. 
Amid.  . 
Amid 
Amid .  . 
Amid.  . 
Amid.  , 
Amid. 
Amid . 
Amid . 
Unit.. 
Amid. 
Amid. 
Amid. 
Unit  . 
Amid. 
\mid 
Vrniil 

Unit  . 
Amid. 
Unit.. 
Unit.. 
Unit.. 
Unit.  . 
Amid. 
Unit.. 
Unit.. 
Unit.. 
Unit.. 
Unit  . 
Unit... 
Unit.. 
Unit.. 
Amid. 
Amid. 
Amid. 
Amid. 
Amid. 
Amid. 
I  nit 

Lmid 

Unit    . 


Unit 
Amid. 

\ninl 

Amid. 

I'nit  . 
Amid. 
Amid. 
Amid. 

Unit '.'. 

Unit 

\niid 

Unit.. 

Unit  . 
Unit. . 
Amid. 
t  nit 
Unit 
Unit.. 
Unit.  . 
Amid. 
Unit 


Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 


Bev 

Bev 

Bev 

Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Bev 


Sp.  Bev. 
Sp.  Bev. 

Bev 

Bev 

Bev 

Bev 

Sp.  Bev. 
Sp.  Bev. 
Int.  Gr.. 
Int.  Gr.. 
Int.  Gr. . 
Chev... 

Bev 

Bev 

Sp.  Bev. 
Sp.  Bev. 

Bev 

Bev 

Bev 


Bev 

Bev 

Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Worm. . . 

Bev 

Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Sp.  Bev. 
Bevel.  .. 
Chain..  . 
Sp.  Bev. 
Sp.  Bev. 

Bev 

Bev 

Bev 

Sp.  Bev. 
Sp.  Bev. 

Bev 

Bev 


Bev 

Bev 

Chev 

Bev 

Bev 

Sp.  Bev. . 
Sp.  Bev. 
Sp.  Bev. 

Bev 

Worm. . . 
Worm. .  . 

r>.  Bet 

Sp.  Bev. 

Bev 

Sp.  Bev. 


8l.j\lo.', 
760.x  90 
880x120 
SOoxloo 
895x150 
895x135 
88U\120 
821 M  20 
815x105 
805x1:15 
880x120 


820x120 


760x  90 
820x120 
705x1115 
SlOxloo 
935x135 
820x105 
8811x120 
8811x1211 
935x135 
820x120 
820x120 
815x105 
880x120 
880x120 

895x135 
710x  90 

7t'i0x  90 
710x  90 
710x  90 

880x120 
820x120 
760x  90 
880x120 
815x1115 
710x  90 
8211x120 
835x135 
710x  90 
705x105 
710x  90 

8811x120 

8811x1211 
880x120 
880x120 
820x120 
760x  90 

,880x120 

895x135 


880x120 

820x120 
880x120 
835x135 
820x121) 
815x105 
815x105 

880x120 
705x105 
,880x120 
820x120 
805x135 
820x120 
760x  90 
650x  65 
895x135 
880x120 
760x  90 
810x  90 
815x105 
.815x105 
8-15x135 
710x  90 
7nllx  90 
7li0x  90 
710x  90 
760i  90 
820x120 
820x120 
835x135 
820x120 
880x120 

B96ll  IS 

760x  90 
ISOi  M 

710x  HO 

820x120 
880x120 
700x  90 
705,1115 


Disk  . 
Wire. . 
Wire.. 
Wire  . 

Wood 
Wire.. 
Wire.. 
Wire. 
Wood 
Wood 
Wire. . 
Wire  . 
Wood. 


Wood 
Steel. . . 
Wood. . 
Wire. . . 
Wire. . . 
Wire... 
Disk.  . . 
Wire.  . 
Detach. 
Disk. . . 
Wire. . . 
Wire. . . 
Disk.  .. 
Disk.  .. 
Wire  .  . 
Disk.  . . 
Wire. . . 
Wire. . . 
Disk. . . 
Wire. . . 
Disk. . . 
Disk. . . 
Disk.  . . 
Disk... 
Steel. . . 
Steel. .  . 
Disk.  . . 
Disk. . . 
Disk... 
Wire. . . 
Wire. . . 
Disk. . . 
Disk. . . 
Disk. . . 
Wire... 
Wire. . . 
Wire. . . 
Wood. . 
Wood.. 
Disk. . . 
Cone. . . 
Disk. . . 
Wire. . . 
Wire. . . 
Disk. . . 
Disk. . . 
Wire. . . 
Wire.. 
Wire. . 
Disk. . 
Wire. . 
Wire. . 
Wir 


•i-El. 
■i-El. 

o,-El 
.-I  I 
'•i-El. 
Cant. 
Cant. . 
■■•j-El. 


'i-El.  . 
'i-El.. 
Coil. . . 
Cant. . . 
Cant. . . 
x.j-EI  . 
Plat. . . 
Plat... 
Plat. . . 
Cant... 
M-El. . 

-2-EI.. 

i  ,-KI   . 

',-1.1  . 
i-i-El.. 
'  ,-EI  . 
',-EI.  . 
'.,-EI.. 
',-EI  . 
'■■-El. 
Cant.. 
K-El. 
'.;-El 

>,-El 
'.-El 
H-F.l 
'  -El 
i-El. 


K 

Tr.-R 

F.-R 

F.-R 

Tr.-R... 
F.-Tr.-R.. 
Tr.-R... 
Tr.-R.... 


R. 

F.-Tr.-R.. 

Tr.-R... 

Tr.-R.... 

Tr.-R 


F.-B 

Tr.-R... 
Tr.-R 
F.-Tr.-R.. 
F.-Tr.-R.. 
R 


Wood  . 
Wood 
Disk.  .. 
Steel. . 
Wire  . 
Disk. . 
Disk.  . 
DM  . 
Disk.  . 
Disk  . 
Disk.  . 
Disk. . 
Disk. . 
Wire. . 
Wood. 
Wood 
Disk.  . 
Wire  . 

Wood 

Wire. . 
Wire.. 
Disk. . 
Disk. . 


Tram 
H-El... 
Cant. . . . 
Cant. . . . 
Cant. . . . 
Cant. . . 
H-El. . . 
Cant. . . 
Cant... 

i-El... 

i-El.  . . 

i-El... 
H-El. . . 
H-El. . . 
Cant. . . 
Cant. . . 
W-EI. . . 
Plat. . . 
Plat. . . 
Cant... 
ant... 
I-El... 
!^-El.. 
H-El. . 
H-El. . 
'i-F.l  . 
H-El. . 
Cant... 

'■i-El    . 

>,-i:i 
Cant. . . 
Cant... 
i-El. . 

■^-El.  . 
'.,-EI 
'i-El 
M-EI.. 
W-El. . 
•,-ei  . 

,-EI 

K-E1-  ■ 
H-EI.. 
M-El.. 
H-EI.. 
M-El.. 
'•i-El.. 
Cant. . . 
Cant..  . 
Cant. . . 
H-El. . 
H-El. . 


Tr.-R.. 
Tr.-R.. 
Tr.-R.. 
Tr.-R.. 
Tr.-R.. 
Tr.-R.. 
Tr.-R.. 
Tr.-R., 
Tr.-R.. 
Tr.-R., 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R, 
Tr.-R. 


F.-Tr.-R.. 
F.-Tr.-R.. 
F.-Tr.-R.. 


F.-R.  . 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R. 
Tr.-R. 


Tr.-R.... 
Tr.-R.... 
F.-Tr.-R.. 
Tr.-R... 
Tr.-R.... 
R. 


Tr.-R. 
Tr.-R 
Tr.-R. 
Tr.-R . 
Tr.-R. 
R. 


Tr.-R. 
Tr.-R. 
Tr.-R. 


Tr.-R. 
Tr.-R 
Tr.-R. 


Drivel   Sp.   IH.   splrnl   bevel.      Wheelm  Wood,   d.lnolniMo  wood;   Steel,   spoked  Btec-I    (Snnkey   type)    Dink. 
Heel  disk  (Mlchelin  type).    Heiir  Springs  ■  El,  elliptic;  Cant,  cantilever  J  Plat,  platform  (%  elliptic  joined 

a  tranaverse  spring)  ;   Trnna.    trnnsvcrRe   (Kord   type).     HrnUe    I ntlont  F.  on  front  wheels;   R.  on  rear 

wheels ;   Tr.    on    transmission 
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Non-Ferrous  Metal 
Specifications 

(Continued  from  page  326) 

General  Information 
The  tensile  strength  of  test-speci- 
mens about  Mj -in.  diameter  of  this 
alloy  cast  in  sand  and  tested  with- 
out machining  off  the  skin  should 
be  about  25,000  to  30,000  lb.  per  sq. 
in.  with  an  elongation  of  more  than 
1    per   cent   in   2    in. 

The  specific  gravity  is  about  3.0 
and  a  shrinkage  of  0.156  (5/32)  in. 
per  ft.  should  be  allowed  in  pattern 
designs. 

This  alloy  is  used  extensively 
in  England  for  such  parts  as 
crankcases.  oil-pans.  steering- 
wheel  spiders  and  transmission 
cases. 

Specification  No.  32 

Composition  in  percentage: 
Aluminum,   min...  85.50 

Copper    11.00  to  13.50 

Zinc,  max 0.20 

Silicon,  Iron,  Zinc, 
Manganese     and 

Tin,    max 1.70 

Other    Impurities.  None 

General  Information 
The  tensile  strength  of  test-speci- 
mens about  V^-in.  diameter  of  this 
alloy  cast  in  sand  and  tested  with- 
out machining  off  the  skin  should 
be  about  19,000  to  23,000  lb.  per  sq. 
in.  and  the  elongation  will  be  prac- 
tically nothing. 

The  specific  gravity  of  this  alloy 
is  about  2.95  and  a  shrinkage  of 
0.156  (5/32)  in.  per  ft.  should  be 
a'.lowed  in  pattern  designs.  This 
alloy  is  used  for  manifolds,  pumps, 
carbureters,  cylinders  and  other 
parts  which  should  be  free  from 
leaks  and  where  the  brittleness  of 
the  alloy   is   not   objectionable. 

Specification  No.  33 

Composition  in  percentage: 

Aluminum     S8. 00  to  92.00 

Copper    6.00  to    8.00 

Zinc,    max 2.50 

Iron,    max 1.50 

Silicon,      Mangan- 
ese    and     Tin, 

max 0.75 

Other    Impurities.  None 

General  Information 
The  tensile  strength  of  test-speci- 
mens about  %  -in.  diameter  of  this 
alloy  cast  in  sand  and  tested  with- 
out machining  off  the  skin  should 
be  about  19.000  to  21.000  lb.  per 
sq.  in.  with  an  elongation  of  1  to  2 
per   cent    in   2    in. 

This  is  a  light  alloy  having  a 
specific  gravity  of  2. S3  to  2.86  and 
is  used  extensively  in  the  automo- 
tive industry.  A  shrinkage  of 
0.156  (5/32)  in.  per  ft.  should  be 
allowed   in  pattern   designs. 

This  alloy  is  similar  to  Specifica- 
tion No.  30  and  is  used  for  crank- 
cases,  oil-pans,  steel  nm-xvhcel  spi- 
ll, ts,  differential  carriers,  trans- 
mission cases,  camshaft  housings, 
hub-caps  and   similar  parts. 

CAST  BRASS  ALLOYS 

Specification  No.  40  (Old  No.  27), 
Red  Brass 

Composition  in  percentage: 

Copper     83 .00  to  86.00 

Tin    4.50  to    5.50 

Lead    4.50  to    5.50 

Zinc    4.50  to    5.50 

Iron,   max 0.35 

Antimony,    max...  0.25 

Aluminum    None 

General  Information 
Good  castings  made  of  this  alloy 
shou'd    give    the    following    minima 
In   physical   characteristics: 
Ultimate      strength,       lb. 

per  sq.   In 27,000 

Field    point,    lb.    per    sq. 

in 12,000 

Elongation     in     2     In.     or 
proportionate       g  a  g  e 

length,   per  cent    18 

This  Is  a  free-cutting  brass  with 
good  casting  and  finishing  proper- 
ties. 

(Continued  on  page  328) 
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Non-Ferrous  Metal 
Specifications 

(Continued  from  page  327) 

Specification  No.  43  (Old  No.  29), 
Manganese  Bronze 

Composition  in  percentage: 

Copper    53.00  to  62. Oil 

Zinc     3S.00  to  47.00 

Lead,    max 0.15 

This  metal  may  be  hardened  by 
the  addition  of  small  amounts  of 
tin,  iron,  manganese,  aluminum  or 
combination  of  these  metals.  The 
most  importance  should  be  placed 
on  the  following  minima  in  physi- 
cal requirements: 

Ultimate      strength.      lb. 

per  sq.  in 60,000 

Yield  point,  lb.  per  sq.  in..  30,000 
Elongation     in    2    in.     or 
proportionate        gage 
length,     per    cent 15 

General  Information 

This  alloy  is  intended  for  use  in 
castings  where  strength  and  tough- 
ness are  required.  It  is  equivalent 
to  the  copper-zinc  alloys  commer- 
cially known  as  Cast  Manganese 
Bronze  or  its  equivalents,  such  as 
Cast  Tobin  Bronze  and  Cast  Naval 
Bronze. 

Specification  No.  41  (Old  No.  28), 
Yellow  Brass 

Composition  in  percentage: 

Copper    62.00  to  65.00 

Lead     2.00  to    4. ml 

Zinc     31.00  to  36.00 

Tin,    max 1.00 

Iron,    max 0.50 

Aluminum    None 

Other   impurities..  .025 

General  Information 

Good  castings  made  of  this  alloy 
should    give    the    following   minima 
in   physical   characteristics: 
Ultimate      strength,       lb. 

per  sq.    in 25,000 

Yield    point,    lb.    per    sq. 

in 12, 

Elongation     in    2     in.     or 
proportionate        gage 

length,    per   cent 20 

This  alloy  is  intended  for  use  in 
cpmmercial  castings  where  cheap- 
ness and  good  machining  proper- 
ties are  the  main  considerations. 

Specification      No.      42,      White 

Nickel  Brass 

Composition  in  percentage: 

Copper     55.00  to  64.00 

Nickel,    min IS. 00 

Iron,   max 0.35 

Aluminum     None 

Other    Impurities.  0.25 

Zinc     Remainder 

General  Information 

Good  castings  made  of  this  alloy 
should    give    the    following    minima 
in  physical  characteristics: 
Ultimate     strength.      lb. 

■1.   in 30,000 

Elongation     in     2     in.    or 
proportionate        gage 

lengt  i  20 

This    brass    is    intended    for    use 
for    trimmings    or   other   pails    re- 
quiring    a      metallic-white     finish, 
jher   the  nickel  content,   the 
■  ■•  rmanent   will   he   the   color. 
Bronze  Alio 
B<  irings  or  gears  made  of  bronze 

hould  be  used  onrj 
trd i    steel 

Specification  No.  62  (Old  No.  43), 

Hard  Cast  Bronze 
Composition  in  percentage: 

Copper    86.00  to  89.00 

Tin     : to  1 1  00 

bead,    max o  ^ i , 

Iron,    max n  ng 

Zinc     LOO  to    3.00 

{Continued  on  page  329) 
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Specifications  of  Continental 


Renault 

120 

Renault 

Renault 

145 

Rochet  Schneider.  .  . 

129 

Rochet  Schneider 

133 

Rochet  Schneider.  . . 

141 

Roland  Pilain 

111 

Roland  Pilain 

133 

Roy 

•    128 

S.  C.  A.  P 

110 

Schneider,  Th 

125 

Schneider,  Th 

136 

Secq.  Hoyau 

114 

Sigma 

113 

Sizaire-Naudin 

130 

Slim 

Suere. 

Turcat-Mery 

129 

Unie 

106 

Unit 

Ver  morel 

Vinot 

117 

Zebre    ..... 

99 

Zedel 

117 

ITALIAN 

Anjaldo. 

108 

Bianchi 

111 

Bianchi           

122 

Bianchi. 

129 

Bianchi 

129 

Chiribiri 

102 

Diatto 

91 

Diatto 

99 

Diatto 

112 

Fiat 

Fiat 

120 

Fiat 

134 

Fast 

Itala 

Itala 

122 

laotta 

146 

Lancia 

133 

S.  P.  A 

118 

S.  P.  A 

137 

SPANISH 

Elizalde 

130 

Elizalde 

SWISS 

Martini 

134 

Piccard-Pictet 

PiccardPictet 

Fix 
Fix. 

Fix. 

I,-, 

Fix 

Fix 

Det. 

Det. 

Del 

Det. 

Fix. 

Fix 

Det. 

Del 

Fix 

Det 
Fi\ 
Fix 

Det 
Det. 

Fix. 
Det 


BORE  AND  STROKE 


75x120 
80x140 
95x160 

100x160 
80x130 
95x140 

100x130 
70x125 
95x140 
85x130 
76x130 

82  5x140 

82  5x140 
60x110 
.',5x120 
75x130 
90x150 
45x  90 
80x150 
65x110 
80x130 
74x130 
80x130 
05x140 
55x105 
82x130 


70x120 
70x110 
90x130 

100x140 

130x150 
65x120 
60x  90 
68x100 
85x120 
65x110 
75x130 
75x130 
84x135 
80x130 

105x1511 
85x130 

110x130 
85x120 
85x130 
75x120 

100x150 


911x1511 
85x130 
85x150 


2  95x4  73 
3.15x5.52 
3.74x6.30 
3.94x6  30 
3.15x5.12 
3.74x5.52 
3.94x5.12 
2.75x4.92 
3.74x5  52 
3.35x5.12 
2.99x5.12 

3  25x5  52 
3  25x5  52 
2  36x4.33 

2  56x4  73 
2.95x5.12 
3.54x5.91 
1.77x3.54 
3.15x5  91 
2.56x4.33 
3.15x5.12 
2.91x5  12 
3.15x5.12 

3  74x5.52 
2.16x4.13 
3.23x5  12 


2.75x4.73 
2.75x4.33 
3.54x5.12 
3  94x5  52 
5.12x5  91 
2  56x4.73 
2  36x3  54 
2.67x3  94 
3.35x4.73 

2  56x4  33 
2.95x5.12 
2.95x5  12 
3.31x5  32 
3 . 15x5 . 12 
4.13x5.91 
3.35x5.12 
4.33x5  12 
3.35x4  73 

3  35x4.73 
2  95x4.73 
3.94x5.91 


3  54x5  91 
3  35x5  12 
3  35x5  12 


Cease.. 
Cease.. 
Cease.. 
Cease.. 
Cease.. 
Cease. 
Cease.. 
Cease.. 
Cease.. 
Cca.se.. 
Cease.. 
Cease.. 
Cease.. 
Cease. 
Cease. 
Cease.. 
Head  . 
Cease.. 
Cease.. 
Cease.. 
Cease.. 
Cease.. 
Cease.. 
Cease.. 
Cease.. 
Ccase.. 


Ccase. 

Head 

Head 


Ther. .  . 
Ther. . . 
Ther. . . 
Ther. .  . 
Ther. .  . 
Ther. .  . 
Pump. . 
Ther. .  . 
Ther  .  . 

Ther.." 

Pump. . 
Ther. .  . 
Ther. . . 
Ther... 
Pump. . 
Ther. . . 
Pump.. 
Ther. . . 
Pump.. 
Ther. . . 
Pump. . 

Ther. . '. 
Pump.. 

Pump.. 
Pump. . 
Pump  . 
Pump  . 
Pump  . 
Ther. . . 
Pump. . 
Pump. . 
Pump. . 
Pump. . 
Pump.. 
Pump. . 

Pump  . 
Pump. . 
Pump. . 
Pump. . 
Pump  . 
Pump. . 
Pump. . 
Pump. . 

Pump. 
Pump. 

Pump. 
Pump. 
Pump 


ABBREVIATIOVS:  Valve  Location :  L.  both  valves 
valve.      Lubricating    System;   Pres.   pressure  feed    to  m 


itli    pressure    delivery    t.. 
YYestinghouse.      Clnteli:   Disk 
amidship.  Unit,   unit  mounting 


bearings  only  (shaft  not  drilled).  Starting  mill  Lishtiiigr;  West, 
multiple  disk,  Plate,  one  to  three  plates.  Gearset  Location;  Amid- 
ith  engine.    Position  of  Levers;  R.  right;  L,  left;  C,  center.    Final 


Automobile  Records 

Competitive 


SPEEDWAY  RECORDS  REGARDLESS  OF  CLASS,  NON-STOCK 

1  mile   0:40.23.  . .  De   Palma Mercedes    Des   Moines,    Iowa June  24, 

2  miles...        1:09.57. ..  Louis  Chevrolet. .  .Frontenac    Chicago,   III Sept.    3. 

3mlles   ...        1:54.81...  Resta    Peugot Des    Moines,    Iowa June  24, 

4  miles...       2:14.22.  ..  Louis  Chevrolet... Frontenac    Chicago,    III Sept.    3, 

5  miles   ...       2:56.35...  Resta    Peugot   Omaha,    Neb July   15, 

10  miles...       5:20.20. ..  Milton    Duesenberg    Sheepshead    Bay,    N.  Y June  14, 

15  miles...       8:18.90.  ..  De   Palma Packard    Special.  Chicago,    III Sept.    3, 

20  miles  ...      10:50.20...  De   Palma Packard    Special.  Chicago,    III July  28, 

25  miles...      14:12.72. ..  De   Palma Packard    Special.  Chicago,    III Sept.    3, 

50  miles...     26:23.40. ..  De   Palma Packard     Sheepshead    Bay,    N.  Y June  14, 

75  miles   ...     42:40.28. ..  Louis  Chevrolet   .  .Frontenac    Chicago,    III Sept.    3, 

100  miles...     54:17.80.  .G.   Chevrolet Frontenac    Sheepshead    Bay,    N.  Y July     4, 

150  miles   ...1:26:14.90...  Mulford   Hudson    Chicago,    III June  16, 

200  miles   ...1:56:11.05...  Mulford   Hudson    Chicago,    III June  16, 

250  miles   ...2:23:04.03.  ..  Altken    Peugot   Sheepshead    Bay,    N.  Y Sept. 30, 

300  miles  ..  .2:55:32.23.  ..  Anderson    Stutz     Sheepshead    Bay,    N.  Y Oct.     9, 

350  miles   ..  .3:24:42.99...  Anderson    Stutz     Sheepshead    Bay,    N.  Y Oct.     9, 

400  miles   ...4:04:48.98...  Resta    Peugot   Chicago,    III June  26, 

450  miles   . .  .4:35:05.78.  . .  Resta    Peugot   Chicago,    III June  26, 

500  miles   ..  .5:07:26.00.  ..  Resta    Peugot   Chicago,   III June  26, 


1916 
1917 
1916 
1917 
1916 
1919 
1917 
1918 
1917 
1919 
1917 
1919 
1917 
1917 
1916 
1915 
1915 
1915 
1915 
1915 


February  17,  1921 
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Passenger  Car  Chassis — Continued 


|| 

u. 

| 

1- 

-= 

.3 

if 

i : 

a 

"^ 

w 

H 

u 

u. 

" 

¥ 

u 

IA 

oJ3 

0, 

'£ 

£ 

S 

OS 

ffi  e 

Own 

Grav... 

2-l"nit  S.E.V. . . 

Cone. . . 

3 

Amid... 

a... 

Sp.  Bev 

. .    760x  90 

Disk 

Trans. . 

Tr.-R 

Grav.... 

2-t'nitS.E.V... 

Cone... 

4 

Amid .  .  . 

R. ... 

Sp.  Bev 

..    815x105 

Wood  . 

H-El.  . 

Tr.-R 

Own 

Pres 

2-Unit  S.E.V. . . 

Cone. . . 

4 

Amid .  .  . 

R... 

Sp.  Bev 

..    820x120 

Wood. . 

K-El... 

Tr.-R 

Own   

Pres. . . 

2-Unit  S.E.V... 

Cone 

4 

Amid.  .  . 

K... 

Sp.  Bev 

.  .    920x120 

Wood. . 

Cant..  . 

Tr.-R 

Zenith 

Pres.  . . 

Mag 

2-1' nit 

Cone. . . 

4 

Amid .  .  . 

R. ... 

sp.  Bev 

. .    815x105 

Disk. . . 

Cant..  .. 

Tr.-R 

Zenith.  .  . 

Pres. . . . 

Ma.; 

2-1  nit 

Cone. . . 

4 

Amid.  .  . 

R. ... 

Sp.  Bev 

..    880x120 

Disk. . . . 

Cant..  .. 

Tr.-R 

Zenith 

2-1' nit 

Cone. . . 

4 

Amid.  .  . 

R. ... 

Sp.  Bev 

..    880x120 

Disk. . . 

Cant  . , 

Tr.-R       . 

Zenith 

\ac 

Mag 

2-l'mt 

Cone. . . 

4 

I  nit 

R. ... 

Bev.... 

.  .     765x105 

Disk. . . 

K-El... 

Tr.-R       .. 

Zenith...  . 

Vac 

2-l'llit 

Cone... 

4 

I  mi 

R.... 

Bev.... 

. .     880x120 

Win- 

H-EI. . . 

Tr.-R   .... 

Zenith 

Vac 

2-l'nit 

Cone. . . 

4 

Amid.  .  . 

K    . 

Bev.. .  . 

M.-.\M.-, 

Disk.  . . . 

M-El. . . 

Tr.-R 

Zenith 

Vac      . 

2-Unit 

Cone. . . 

4 

Amid.  . 

&.... 

Bev.. .  . 

..    815x105 

Disk  . . 

M-El. . . 

Tr.-R     ,  . 

Zenith 

Vac  . .  . 

2-1  nit 

Plate..  . 

4 

I  nit 

K.  ... 

Sp.  Bev 

..    875x105 

Steel.... 

M-El.  t . 

Tr.-R       .. 

Zenith.  .  .  . 

' 

Plate..  . 

4 

Unit... 

R  . 

Sp.  Bev 

..    880x120 

Steel  . . 

Cant... , 

Tr.-R 

Claude!. . . 

Vac 

Mag 

2-Unit 

Plate.... 

4 

Amid.  .  . 

K  ... 

Sp.  Bev 

710x  90 

Wire. . . . 

M-El. . . 

Tr.-R 

Grav.... 
Grav... 

Cone 

Com 

4 

4 

Unit    .. 
Amid.  .  . 

R.... 
R. ... 

Bev 
Bev. . . . 

760x  90 
.  .    815x105 

Disk... 

Disk   ... 

1  -i:i  . 
M-El. . . 

Tr.-R   .... 

2-I'nit 

Tr.-R 

2-Unit 

Plate.. . . 

4 

Unit 

K   ,  .. 

Sp.  Bev 

.  .    895x135 

Disk... 

M-El  . 

F.-Tr.-R..  . 

Grav — 
Grav. ... 

Delco 

Cone. . . . 
Cone 

3 
4 

Unit.... 
Unit 

U 

R.  ... 

Bev 
Sp.  Bev 

Till*  90 
.  .    820x120 

Disk.  . . . 
Disk.  . . . 

M-El... 

M-El. . . 

Tr.-R 

Zenith 

2-1  nil 

Tr.-R 

Mag 

Mag 

R 

VEI 
Dhl.Cnt. 

Tr.-R 

Own 

Vac 

S.E.V 

Cone 

4 

Amid.  .  . 

R... 

Sp.  Bev 

82tal20 

Wire  .  .  . 

Tr.-R 

Zenith...  . 

Vac 

Mag 

2-Unit  S.E.V. 

Cone 

4 

Unit. . . . 

(' 

Bev. ... 

..    815x105 

.-■>,  1 

I'nt. ,(-',. 

Tr.-R 

Zenith 

Vac  .... 

1-lnit 

Cone. . . . 

4 

Amid.  .  . 

R 

Sp.  Bev 

..    820x120 

Disk... 

M-El. . . 

Tr.-R 

Zenith  . .  . 

Vac  .... 

1 

Plate... 

4 

Unit .... 

R,  .. 

Sp.  Bev 

..    880x120 

Disk. . . 

Cant..  . 

i: 

Zenith.  ..  . 

Grav.. 

2-1  nit 

Plate.. . . 

4 

1  rut 

R  ... 

Bev.... 

.  .     710x  90 

Wire. . . . 

Cant.... 

Tr.-H 

Zenith 

Vac 

Mag 

2-Unit 

Disk   .. 

4 

Amid. .  . 

R.... 

Bev 

820x120 

Steel. . . . 

M-El. . . 

Tr.-R 

Zenith... 

Grav.... 

Mag 

2-Unit 

Disk. . . . 

3 

Unit ... 

C 

Pp.  Bev 

. .    760x  90 

Wood. . . 

M-El... 

Tr.-R 

Zenith... 

Pres.... 

Mag 

2-1  nil 

Disk  ... 

4 

Amid. .  . 

R,  ,. 

Bev... 

. .     765x105 

Wire. . . . 

1 5-E1 

Tr.-R 

Zenith 

Pres. . . . 

Mag 

2-1  nit 

Disk. . . . 

4 

Amid,  .  . 

R.  ... 

Bev... 

. .     820x120 

Wire. . . . 

M-El. . . 

Tr.-R 

Zenith. ..  . 

Pres 

Mag 

2-1  nit 

Disk. . . . 

4 

Amid.  .  . 

R... 

Bev  ..  . 

8MM20 

Wire. . . . 

M-El  .. 

Tr.-R 

Zenith...  . 

Pres..  .. 

2-Umt 

Disk.  ... 

4 

Amid 

R 

Chain.. 

.  .    920x120 

Wire. . . . 

M-El. . . 

Tr.-R 

Zenith. . .  . 

Grav. . . . 

Lights  only .... 

Cone. . . . 

4 

Amid.  . 

R.  .. 

Bev. . . . 

. .    710x  90 

Disk. . . . 

M-El... 

Ii 

Zenith. .  .  . 

Vac 

Mas 

2-Unit 

Disk... 

4 

Unit    .. 

R 

Bev... 

. .    650x  65 

Disk. . . 

'4'-EI 

Tr.-R 

Zenith 

Vac 

Mag 

2-Unit 

Disk.  . . . 

4 

I  nit 

R.... 

Bev.  .. 

.  .     710x  90 

Disk. . . . 

Vi:i 

Tr.-R 

Zenith 

Vac      . 

Mag 

2-Unit 

Disk... 

4 

Amid.  .  . 

R. ... 

Sp.  Bev 

..    820x120 

Wire. . . . 

'4-El   .. 

Tr.-R 

Own 

Grav.... 

2-1  nit  Fiat .  . 

Disk...  . 

4 

Unit.... 

R 

Sp.  Bev 

. .    760x  90 

Steel. . . . 

M-El... 

R 

Own 

Pres.... 

2-Unit  Fiat 

Disk.... 

4 

Unit. . . . 

R 

Sp.  Bev 

..    820x120 

Steel. . . . 

I  ..-1:1 

R 

Own 

Pres. . . . 

2-Unit  Fiat ... . 

Disk. . . . 

4 

Unit. . . . 

R 

Sp.  Bev 

..    895x135 

Steel. . . . 

M-El. . . 

R 

Zenith 

Vm 

'  1 

2-Unit 

Disk  . 

3 

Unit. . . . 

R 

Bev.... 

..    820x120 

Disk.  . . 

M-El... 

Tr.-R 

Own 

Pres. . .. 

2-Unit 

Disk 

4 

Amid.  .  . 

R 

Bev.... 

..    820x120 

M-El... 

Tr.-R 

Own 

Pres 

Mag ..... . 

2-Unit 

Disk. . . . 

4 

Amid. .  . 

R.  ... 

Bev...  . 

..    895x135 

M-El. . . 

Tr.-R 

Zenith 

Vac  ... . 

Mag 

2-Unit 

Disk. . . . 

4 

Unit 

(!. 

Sp.  Bev 

..    895x135 

Disk. . . 

M-El. . . 

F.-Tr.-R... 

Zenith..  .  . 

Pres.... 

Mag 

2-Unit 

Disk. . . . 

4 

Amid.  . 

R... 

Bev.... 

. .    895x135 

Disk. . . . 

M-EI. .. 

Tr.-R 

Zenith 

Pres 

Mag 

2-Unit 

Disk... 

4 

Unit    ... 

R. ... 

Sp.  Bev 

..    820x120 

Steel..  .  , 

M-El... 

Tr.-R 

Zenith 

Pres. .  . . 

Mag 

2-Unit 

Disk 

4 

Unit     .  . 

<!. 

Sp.  Bev 

..    895x135 

Steel...  . 

M-El. . . 

F.-Tr.-R.  . 

Zenith 

Vac 

2-Unit  West.  .  . 

Plate.... 

4 

Amid 

R 

Sp.  Bev 

..    765x105 

Metal..  . 

M-El. . . 

Tr.-R 

Zenith 

Vac 

Mag 

2-Unit  West. .  . 

Plate.. . . 

4 

Amid.  .  . 

R.... 

Sp.  Bev 

..    820x120 

Metal. . . 

M-El. . . 

Tr.-R 

Zenith 

Pres 

Mag 

2-Unit 

Cone.. . . 

4 

Amid,  .  . 

R 

. .    820x120 

Disk 

Cant. . . . 

F.-Tr.-R.. . 

Zenith. . . 

Pres.... 

Mag 

2-Unit 

Cone.. . . 

4 

Amid. .  . 

R.... 

Bev 

835x135 

Wire. . . . 

Cant..  .. 

F.-Tr.-R..  . 

Zenith 

Vac 

Mas 

2-Unit 

Disk... 

4 

Amid.  .  . 

R 

..    880x120 

Wood. . . 

M-EI.  . . 

Tr.-R 

Zenith 

Pres. .  . 

Mac 

Plate.. . . 

4 

I  nil 

..    880x120 

Wire. . . . 

M-El... 

Tr.-R 

Zenith 

Pres. .  . . 

Mag 

2-1  nit 

Plate.  .. 

4 

1  nit      . 

It.... 

Sp.  Bev 

..    895x135 

Wire. . . . 

M-El. . . 

F.-Tr.-R.  . 

I>rl\t*:  Sp.  Bf;v.  spiral  bevel.  Wlieeln;  Wood,  detachable  wood;  Steel,  spoked  steel  (Sankey  tvpe)  Disk. 
steel  dirt  i  Michel  in  type).  Rear  Spring?*;  i:i,  elliptii  ;  Cant,  cantilever;  Plat,  platform  f  y2  elliptic  joined 
a  transverse  ^pnnei  ;  Trans,  transverse  (Ford  type),  llrnke  Location;  F.  on  front  wheels;  R.  on  rear 
wheels;  Tr.  on  transmission. 


Non-Competitive  Records 

STRAIGHTAWAY  RECORDS  REGARDLESS  OF  CLASS,  NON-STOCK 


■  Milton    Duesenberg    Daytona  Apr.  27,  1920 

.Milton    Duesenberg    Daytona  Apr.  27,  1920 

■Milton    Duesenberg    Daytona  Apr.  27,  1920 

•Milton    Duesenberg   Daytona  Apr.  27,  1920 

.  Milton    Duesenberg   Daytona  Apr.  25,  1920 

■Milton    Duesenberg    Daytona Apr.  25,  1920 

•Milton    Duesenberg    Daytona  Apr.  25,  1920 

.  De   Palma Packard    Special Daytona  Feb.  16,  1919 

De   Palma Packard    Special Daytona  Feb.  17,  1919 

.  De   Palma Packard    Special Daytona  Feb.  17,  1919 


yt  mile  .... 

0:11.57 

1  kilo 

0:14.40 

1  mile   

0:23.07 

2  miles   .  . . 

0:46.24 

3  miles    ... 

1:12.18 

4  miles   .  . . 

1:36.14 

5  miles    .  . . 

2:00.04 

10  miles   . . . 

4:09.31 

15  miles 

6:48.75 

20  miles   .... 

8:54.20 

(Standing   Start) 
0:38.83 De  Palma Packard    Special Daytona    Feb.  17,  1919 

SPEEDWAY  RECORDS  REGARDLESS  OF  CLASS,  NON-STOCK 


i/«mlle  ... 
i/z  mile   ..  . 

.   .0:06.91... 

..0:13.94.  .. 

1  kilo  .... 

.  .0:17.35. 

1  mile   . .  . 

....0:28.76... 

2  miles   .  . 

.0:57.81... 

3  miles   .. 

. .1:26.61... 

4  miles  .  . 

.    1:55.74... 

5  miles   .. 

..  .2:24.65... 

10  miles   . . 

.     4:50.88... 

.  Rader Packard    Special Sheepshead  Bay,  N.  Y 

.  Rader Packard    Special Sheepshead  Bay,  N.Y. 

.Rader Packard    Special Sheepshead  Bay,  N.Y. 

Rader Packard    Special Sheepshead  Bay,  N.Y 

■  Rader Packard    Special Sheepshead  Bay,  N.Y 

.Rader Packard    Special Sheepshead  Bay,  N.Y. 

•  Rader   Packard    Special Sheepshead  Bay,  N.Y 

•  Rader Packard    Special Sheepshead  Bay,  N.Y 

Rader Packard    Special Sheepshead  Bay,  N.Y 


..July  28,  1917 
.  .July  28,  1917 
. .July  28,  1917 
. .July  27,  1919 
.  .July  27,  1917 
..July  27,  1917 
..July  27,  1917 
..July  27,  1917 
..July  27,  1917 
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Non-Ferrous  Metal 
Specifications 

(Continued  from  page  328) 
General  Information 
Good      castings      made      of      this 
bronze    should    give    the    following- 
minima  in  physical  characteristics: 
Ultimate      strength,      lb 

per  sq.   in 30,000 

Yield    point,    lb.    per    sq. 

_,m-     •■ 15,000 

Elongation     in     2     in.     or 
proportionate        g  a 
length,    per    cent 14 

This  alloy  is  suitable  wherever 
a  strong  general  utility  bronze  is 
required.  It  may  be  used  for  se- 
vere working  conditions  where 
heavy  pressures  obtain,  as  in  gears 
and    bearings. 

Specification  No.  63,  Leaded  Gun 
Metal 

Composition  in  percentage: 

Copper    S6.00  to  89.00 

Tin 9.00  to  n  00 

Phosphorus,     max.  n  •>:, 
Zinc     and      Other 

Impurities,   max.  0  50 

Lead    l.oo  to    2.50 

General  Information 
Good  castings  made  of  this  alloy 
should   give    the    following    minima 
in  physical  characteristics: 
Ultimate      strength,      lb. 

per   sq.    in 30,000 

Yield    point,    lb.    per    sq. 

'" 12,000 

Elongation     in     2    in.     or 
proportionate         gage 

length,    per    cent 10 

Combining  strength  with  fair 
machining  qualities,  this  general 
utility  bronze  is  especially  good 
for  bushings  subjected  to  heavy 
loads  and  severe  working  condi- 
tions. 

Specification    No.    65,    Phosphor 
Gear  Bronze 

Composition  in  percentage: 

Copper    8S. 00  to  90.00 

Tin     10.00  to  12.00 

Phosphorus    0.10  to    0.30 

Lead,  Zinc,  and 
Other  Impuri- 
ties, max 0.50 

General  Information 
Good  castings  mad.-  of  this  alloy 
should   give    the    following    minima 
in  physical  characteristics: 
Ultimate      strength,      lb. 

per  sq.    in M.OOO 

Yield    point,    lb.    per      q 

in 20,000 

Elongation     in     2    in.     or 
proportionate        gage 

length,    per    cent 10 

This  is  a  very  hard  bronze  and 
ma  ■     be   u:  ed    to    gears  and  worm 

iments  are 

sevi  re. 

Specification      No.     66,     Bronze 
Backing  for  Lined  Bearings 

Composition  in  percentage: 

eo r    S3.n0  to  86.00 

Tin    1.50  to    6.00 

Lead   S.00  to  10.00 

Zinc,   max 2.00 

Impurities,    max..,  0.25 

General  information 

'  1 i  of  this  alloy 

should    give    thi     following    minima 
in  physical  characteristics: 
in  Imate  strength,  lb.  per 

i      hi 25,000 

rieli lb   i"  i  sq.  in.  12,000 

Elongation  In  2  In.  or  pro- 
•  nate     gage     li 

per  cenl io 

This  composition  Is  reeomi 

' bul  suitable  alloy 

for  bronze-backed*  bearings, 

(Continued  on  page  384) 
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AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


February  17,  1921 


Exports  of  Passenger  Automobiles  for 


1907 

1910 

1912 

1913 

1914 

1915 

1916 

!       1917 

1918 

Jul;  1  to 
Dec.  31, 
1918 

Calendar 
Year 
1919 

1920 

Totals  for  All 

Years  Inc. 

1908,  1909, 

1911 

Europe: 

8 

$16,611 

35 

$58,859 

40 
{30,464 

III 

$489,047 

66 

$141,371 

/ 

$2,500 

93 

$249. 192 

19 

$49,146 

/ 

$330 

32 

$27,638 

10 

$10,640 

53 

$03,051 

/ 

$750 

; 

$2,000 

739{ 
$1,414,056 

( 

3 

$4,020 

611 

$969,385 

4 
$2,743 

3 

$2,050 

2 

$1,170 

465 

$681,086 

3 

$9,828 

35 

$56,059 

67 

$129,226 

; 

$1,650 

25 

$26,178 

1 

$2,006 

58 

$147,373 

2 

$1,890 

46 

$46,024 

246 

$771,869 

100 

$265,218 

93 

$333,193 

33 

$76,957 

22 

$20,669 

9 

$11,429 

97 

$107,310 

12 
$18,330 

45 
$55,118 

1,258 

$2,391,984 

12 

$18,109 

/ 

$5,500 

3,102 

$3,340,326 

2 

$1,823 

16 

$22,094 

n 

$13,289 

3 

$5,565 

245 

$459,077 

15 

$18,285 

102 
$157,459 

121 
$187,392 

/ 
$4,000 

; 

$1,510 

100 

$78,748 

13 

$7,886 

122 

$140,585 

28 

$19,716 

51 

$41,976 

24 

$26,203 

574 

$469,721 

288 

$226,227 

; 

$1,673 

14 

$9,355 

211 

$193,037 

/ 

$500 

103 

$78,36.3 

78 

$66  897 

15 

$14,752 

31 

$22,543 

261 

$254,047 

4 

$2,520 

174 

$116,202 

169 

$127,729 

12 

$7,873 

22 

$13,886 

5,660 

$4,403,361 

22 

$28,901 

34 

$22,186 

6.288 
$7,560,655 

13 

$12,603 

19 

$38,109 

3 

$7,114 

20 

$14,271 

6 

$10,658 

273 

$418,599 

14 

$13,812 

16 

$11,310 

53 

$52,659 

31 

$31,343 

4 

$1,960 

202 

$234,569 

5 

$3,303 

13 

$12,739 

3 

$1,647 

2 
$910 

134 
$91,781 

It 
$10,549 

94 
$85,679 

n 

$11,457 

81 

$77,149 

51 

$53,568 

818 

$615,086 

845 

$764,389 

7 

$6,576 

5 

$4,080 

2 

$1,016 

331 

$280,961 

III 

$94,163 

78 

$66,689 

73 

$58,931 

38 

$30,337 

580 

$484,913 

2 

$1,160 

186 

$127,621 

256 

$235,918 

22 

$24,965 

13 

$9,814 

3,783 

J2.893.7S5 

6 

$8,104 

6 

$5,538 

; 

$1,800 

6,723 

$8,229,324 

13 

$14,955 

10 

$14,892 

4 

$8,100 

39 

$43,432 

II 

$13,212 

235 

$423,123 

9 

$10,353 

7 

$5,973 

62 

$59,131 

43 

$39,902 

7 

$6,716 

223 

$242,686 

4 

$2,131 

7 

$5,382 

19 

$14,590 

5 

$3,877 

38 

$24,499 

314 

$190,199 

26 

$10,771 

244 

$139,681 

43 

$21,679 

263 

$176,947 

106 

$83,835 

1,417 

$919,060 

1,411 

$1,040,787 

64 

$33,030 

25 

$28,256 

5 

$2,488 

342 

$241,466 

/ 

$422 

141 

$117,131 

145 

$118,338 

59 

$65,545 

28 

$17,018 

926 

$898,458 

4 

$2,843 

83 

$64,758 

324 

$253,588 

79 

$56,838 

35 

$21,052 

6.992 

$5,615,487 

25 

$46,948 

2 

$1,593 

4 

$3,929 

4,377 

$5,445,052 

20 

$17,877 

26 

$36,763 

4 

$3,826 

58 

$51,906 

10 

$13,323 

155 

$239, 166 

5 

$2,761 

14 

$12,320 

66 

$61,475 

47 

$49,079 

13 

$11,061 

297 

$254,428 

3 

$2,954 

II 

$15,195 

13 

$9,605 

65 

$48,377 

2 

$1,485 

4 

$2,310 

18 

$10,119 

12 

$15,191 

219 
$156,296 

n 

$9,163 

451 

$252,909 

16 

$17,364 

9 

$6,077 

36 

$28,431 

3 

$2,128 

114 

$70,265 

96 

$131,801 

125 

$89,357 

14 
$18,255 

907 

$1,527,768 

2 

$2,950 

71 

$59,555 

137 

$108,652 

2 

$1,244 

8,321 

$6,849,145 

143 

$82,708 

159 

$157,091 

/ 

$550 

4,127 

$3,723,125 

9 

$3,897 

10 

$12,012 

31 

$20,422 

110 

$S5.990 

16 

$8,888 

70 

$66,830 

n 

$11,681 

19 

$8,699 

80 

$61,622 

59 

$40,281 

38 

$18,463 

/,359 

$745,695 

3 

$1,375 

28 

$14,609 

24 

$16,829 

54 

$34,906 

6 

$2,272 

896 

$548,971 

2.087 

$1,428,325 

15 

$16,165 

124 

$118,398 

382 
$217,240 

439 

$399,017 

732 

$592,560 

204 

$198,975 

2 

$3,000 

1,268 

$3,142,616 

3 

$4,200 

364 

$299,367 

238 

$180,869 

6 

$4,499 

9.810 

$6,933,806 

158 

$124,138 

60 

$55,014 

10.017 
$6,555,334 

60 

$28,325 
24 

$23,552 
34 

$22,652 

228 

$170,964 

68 

$54,598 

383 

$309,200 

21 

$15,632 

63 

$30,688 

273 

$205,239 

128 

$87, 167 

100 

$51,612 

3,69$ 

$2,091,295 

9 

$3,426 

131 

$60,127 

21 

$10,945 

101 

$03,670 

10 

$3,788 

/ 
$700 

1,215 

$932,768 

1,367 

$836,557 

9 

$11,518 

78 

$79,913 

II 

$5,134 

/«6 

$126,432 

¥85 

$612,495 

922 

$944,002 

283 
$271,421 

780 

$943,003 

1,125 

$1,195,887 

390 

$360,554 

9 

$9,248 

1,268 

$1,444,346 

4 

$2,991 

12 

$5,774 

14,421 

$11,143,740 

37 
$23,125 

35 
$36,174 

42 
$24,654 

356 

$216,711 

75 

$62,314 

2.807 

$1,642,011 

48 

$38,910 

121 

$62,364 

335 

$202,375 

204 

$112,014 

124 

$80,879 

3,579 

$2,545,071 

18 

$9,114 

191 

$96,173 

32 

$19,191 

793 

$154,990 

79 

$13,780 

2 

$4,100 

1.169 
$1,518,858 

4 
$6,580 

15 

$11,396 

129 

$78,228 

97 

$115,810 

223 
$270,987 

492 
$1,136,500 

1.205 

$1,346,826 

95 

$111,377 

3 

$1,533 

742 

$1,712,672 

150 

$217,000 

8 

$6,858 

/2.9S5 

»0, 189. 865 

199 

$85,070 

34 
$46,657 

16 
$12,292 

49 

$32,031 

129 

$93, 329 

54 

$68,297 

2.578 

$1,653,545 

27 
$34,676 

58 

$33,198 

236 

$149,673 

161 

$100,571 

80 

$50,009 

2,846 

$3,029,813 

152 

$12,313 

248 

$157,607 

12 

$7,435 

248 

$146,698 

102 

$54,613 

96 

$155,416 

495 
$331,144 

25 

$22,666 

21 

$32,345 

187 

$398,266 

26 

$38,228 

6 
$6,605 

459 

$610,844 
/ 

$2,800 
/ 

$1,646 

88 
$134,102 

6 

$4,650 

1,625 

51,461,776 

2 

$1,815 

6 

$11,093 

28 

$28,991 

13 

$13,864 

32 

$36,884 

770 

$793,614 

68 

$72,887 

4 

$3,300 

43 

$39,701 

19 

$18,474 

24 

$15,603 

871 

$1,295,485 

13 

$9,194 

99 

$87,290 

7 

$1,295 

25 

$21,561 

22 

$18,408 

12 

$15,000 

25 

$12,078 

1,628 

$1,784,133 

/ 

$3,220 

2,519 

$2,961,948 

187 

$254,378 

«66 

$1,999,773 

34 

$27,493 

769 

$407,822 

74 

$58,526 

26 

$59,531 

29 

$19,065 

1,160 

$1,387,680 

/,835 

$2,355,339 

320 

$105,880 

310 

$277,884 

17 

$8,426 

1,458 

81,759,606 

1,546 

52,021,948 

428 

$472,549 

68 

$52,504 

5.150 

S5. 573, 843 

25 

$34,633 

914 

$897,065 

25 

$15,598 

8,876 

$9,393,009 

20 

$19,470 

125 

$151,667 

22 

SI 4, 549 

71 

$61,923 

173 

SI64.698 

86 

$124,996 

2,850 

$2,360,346 

138 

$160,414 

76 

$56,797 

121 

$116,425 

182 

$137,564 

53 

$35,966 

2,887 

$3,121,228 

27 

$20,010 

173 

$174,204 

13 

$7,369 

;56 

$137,929 

179 

$158,594 

13 

$7,927 

12 

$11,519 

2,450 

$2,888,057 

n 

$21 . 105 

1,099 

$1,349,134 

82 

$123,859 

582 

$933,234 

37 

$72,319 

86 

$86,276 

685 

$876,220 

2 

$3,500 

37 

$30,553 

954 

$1,197,063 

146 

$129,504 

3,103 

$2,626,862 

3.200 

$4,025,685 

73? 

$237, 139 

540 

$843,837 

173 

$150,634 

328 

$413,900 

// 

$10,431 

3,796 

$5,576,482 

5.396 

$6,766,770 

1.412 

$1,781,037 

486 

$415,634 

/8, 744 

$20,978,357 

528 

$603,617 

902 

«',  023, 255 

19 

$12,993 

8,046 

$10,869,891 

98 

$116,291 

769 

$223,149 

44 

$42,248 

157 

$170,165 

376 

$323,929 

191 

$290,088 

4.089 

$3,525,210 

96 

S139.5S4 

146 
$124,483 

421 
$401,789 

450 
$414,679 

in 

$127,046 

6.293 

$7,096,895 

66 

$46,925 

593 

$577,560 

69 

$67,376 

148 

$129,703 

202 

$171,293 

672 

$466,861 

54 

$69, 145 

4,804 

$5,584,429 

117 

$82,377 

6.5*9 

$6,560,226 

471 

$563,955 

10,895 

$12,351,802 

2,975 

$3,045,597 

229 

$200,521 

1,245 

$1,462,920 

2 

$3,500 

166 

$133,907 

3.753 

$3,451,618 

m 

$149,441 

9,750 

$5,722,075 

7.449 

$8,821,580 

232 

$237,139 

1,754 

$2,226,473 

63/ 

$537,443 

5,9-«7 

$9,206,223 

27 

$24,756 

9,020 

$11,253,633 

8.754 

Azores  and  Madeira  Islands 
Belgium 

Iceland  and  Faroe  Islands.  .  . 

Malta,  Gozo  and  Cyprus  Is 

Portugal 

Serbia,  Montenegro  &  Albania 

1.989 

Turkey  in  Europe 

637 

$524,626 
64,588 

1,089 

$796,027 

3,598 

$5,219,664 

North  America: 

1* 
$1,800 

80 

$58,673 

87,450 
$86,087,042 

Central  American  States: 

490 
$340,575 

5/9 

$666,828 

208 
$167,812 

308 

$295,060 

1,487 
$1,226,844 

484 

$714,132 

15.614 

$13,822,767 

Newfoundland  and  Labrador.. 
West  Indies,  British: 

299 

$550,642 

546 
$271,685 

Jamai 

2.748 
$1,431,457 

Trinidad  &  Tobago 

Other  British 

/,33» 

$1,029,049 

805 

$741,763 

22,728 

$21,480,244 

Danish  {Virgin  li.  of  U.S.).. 

301 

$112,468 

1,521 

$1,229,947 

210 

$156,858 

1,096 
$742,111 

1 1 

587 

$448,880 

February  17,  1921 
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the  Years  1907  to  1920  Inclusive 
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Bolivia 

Braiil 

Chile 

Colombia 

Ecuador 

Falkland  Islands 
Guiana.  British 


Dutch 

Paraguay 

Peru 

Uruguay 
Venezuela 


Aden 

China 
*K*rantung 
Chosen  I  Kor, 


British  India 

Straits  Settlements 

Other  British  East  Indie 

Dutch  East  Indies 

French  East  Indies 

Hongkong   

Jap«n 

Persia 

Russia  in  Asia 


Turkey  i 

Ocean 

Au   trail: 


New  Zealand 
Other  British 


Philippine  Islands. 


Belgian  Kongo  

British'  Africa,  West 

South   . 

East 

Canary  Islands     ... 

Ely*. 

French  Africa 
German  Africa 
Italian  Africa 

Liberia  

Madagascar 

Morocco 

Portuguese  Africa    .  .  . 
Crand  Total 


$57,037 

44 

152,905 


(7,372 

15 

$19,242 


$1,SS4 

4 

$1,569 


64 

$67,687 

3 

$1,824 

12 

122,482 

2 

$2,168 


13,788 

12 

$26,758 


$1,760 
4 

$6,407 
/ 

$1,200 

437 

1268,274 

77 

555,236 


I 

$900 

"no 

1175,626 


554 

$662,883 

30 

$39,873 

42 

135,386 

21 

$20,578 


20 


$20,882 

120 

$70,055 


$1,493 

987 

$1,035,247 

78 

$109,982 

110 

$113,334 

74 

$55,372 


$273,253 

104 

$109,499 

15 

$7,998 

89 

$90,459 


S31'J,247 

39 

$31,245 


12,896 

II 
$14,005 


36 

$31,362 

183 

5167,269 
126 

51(12.1,73 

28 

(20,990 

114 

$143,619 


$13,043 
96 

$100,995 


12 

814,998 

37 

$26,219 

7 

$5,662 


$2,615,896 

1,065 

$974,708 


15.3021        $13,090 


$18,319 

1,618 

$1,437,883 


$6,956 

22 

$11,437 


$29,497 
$21 


626 

$294,129 

10 

$5,462 

81 

$52,939 

I2C 

$64,32 

31 

$34,956 

20 

$11,233 


45 

$24,311 

9 

$4,492 


$6, 706 

122 

$119,635 


551 

$1,477 

$10,317 

/ 

$1,000 

2,169 

$1,768,479 

938 

$784,206 

2 

$2,081 

8 

$7,482 

I 

$5,000 

407 

$425,001 


S33, 933 

15 
$7,181 


SKis,i,.s.:, 

1,064 

$753,128 

8 

$3,033 

15 

$10,858 

153 

S12O.061 


08  3 


5,335 

$4,147,302 

2,672 

$2,055,843 


$35,361 
2,859 

$2,114(1,977 


$523,383 

2,587 

1. 821,842 


>29.",,5,YS 

1,165 

$612  "" 


$3,832 
3,603 

$2,644,085 


SMI.  (133 

3,206 
$2,642,330 


5,055 
$3,792,571 

3,554 
$2,558,118 


$5,847 

1,019 

$686,731 


$144,838 

3,423 

$2,378,380 

94 

$55,681 

31 

$24,525 


$2,666.1 

$105,- 
/. 

$1,000,1 

3.. 

$3,576,. 

$121,' 

$130,i 


$913, 

2. 

$1,177, 


$12,: 

ii,: 

$53/ 

(202,1 

$17,' 

$1,302,1 

$21, 

$91,: 

2, 

$2,040,1 

$1,1 


4,307 
$3,410,557 

1,818 
$1,453,311 


$11,029 

1.714 

$1,373,204 


$115,772 

2,142 

$1,706,136 


•Previous  10  1918  listed  a.  Britwh,  French  and  Japanese  China. 


July  1  to 

Dec.  31, 

1918 


Calendar 
1919 


$1.3.  846 

3,273 

$2,580,304 


$662,528 

1.844 

$1,757,623 


$25,19 

1,158 

$1,414,844 


$9,272 
2,624 

,891,943 


5114,60(1 

.1820 

$2,369,241 


3.905 
$4,016,751 

2.959 
$3,314,891 


$6,2S5 

2.381 

$2,629,348 


$37,351 
541 

$530,951 


$17,718 

9 

$9, 673 


$393,4(15 

3,019 

$3,462,330 


$8,598        $16,636 


$39,634 

3.251 

$6,761.38: 

79: 

(992,539 

962 

(1,247,976 


(5.264 

102 

(64,967 

1.297 

(1,249,546 

4,090 

(4,055,458 

881 

(820,040 


(50,387 
1,774 

(2,356 

$68,491 

595 

$311,457 

12,014 

(13,865,679 

2,334 

(2,638,794 

440 

(540, 146 

4,765 

(6,500,06 

53. 

(568,961 

214 

(341,191 

2.796 

(2,983,497 

128 

(169,518 

76 

(124,235 

82 

(92,457 

1. 010 

(807,796 


$9.93i,,8i,'i 

6.671 

$8,150,277 


$16,165 

3.452 

$3,932,108 


$200,74 
3,607 
$1,453, 


24 

$16,325 

1.736 

(1  68  1,447 

22,835 

$2 1.700. 665 

I.I3S 

$856,317 

J/5 
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Export  Specifications  of  American  Passenger  Cars 


Name  and  Model 

Boiing 
Charge 

Cubic 
Contents 

Boied 

Cubic 
Contents 
Chassis 

Boied 

Magneto 

Extra 
Charge 

Right 
Hand 
Dri»e? 

Extra 
Charge 

Wheel 
Options 

Eatra 

Color 

Options 

Extra 

Tire 

Rim 
Type 

Tire 
Ttp. 

4J 

$70 

75 

80 
100 
100 
100 
100 

85 

75 

95 

50 
Yes 
Yes 

312 
334 
359 
382 
415 
415 
364 
375 
334 
380 
300 
578 
548 
630 

208 
169 

Boach 

135 
35 
75 
45 

Yes 

Yes 

Yes  . . 
Yea 

Yes 

Yea       . 

None. . . . 
♦15 
30 
25 
1     50 
50 

Wire  A  Disc . . . 

flOO-tlOO 

5 

32x4 
-     31x4 

610x105 
33x4 
34x4H 
34x4H 

880x120 
33x4 
31x4 
33x4M 
31x4 

880x120 
34x4M 

895x135 
32x4 

815x120 
815x120 
33x4 
32x4M 
880x135 
815x105 
33x4 
33x4 
33x4 

S.S 

S.S.. .. 

Fabric 

American 

6 

Bosch 

Bosch 

Wire  A  Disc. . . 
Wire  A  Disc.  . . 

100-150 

125-160 

125 

150-150 

3 

Yes 

None. . . . 
3100 

S.S 

S.S 

S.S 

S.S 

Cord 

295 
370 
370 
290 

Apperson 

.  820 

Wire  A  Disc. . . 
Wire  A  Diac.  .. 

Auburn 

6-39H 

Bosch 

55 
50 
35 
75 
35 

3 

None. . . . 

Yes 

Yes 

Yes 

Yes 

25 
15 

S.S 

171 

S.S 

49,50 

44  to  47 

59 

Splitdorf. . .  . 

None. . . 

65 

2 
4 

4 

12 

None.  . .  . 

1 
Yes 
Yes. . . 

131 
320 

243 

S.S 

S.S 

S.S 

S.S 

S.S 

S.S 

S.S 

S.S 

S.S 

Opt 

Yes 

Yea 

60 
85 
63 

Yes. . . . 

40 
None. . .  . 

Yes 

Yes 

5 
None. . . . 

Wire 

150 

Yea 

382 
191 
313 
333 
347 
462 
340 
385 
335 
335 
640 
390 
304 

338 
95 
145 
246 
249 
336 
225 

Bosch 

490 
FB 

125 
125 
100 
70 
85 

60 

None.  .  . 

Yes 

Yea 

Yes 

Yes       .  .  . 

75 

75 
None .... 
None  .  . 

25 

Wire  A  Disc.  . . 
Wire  4  Disc.  . . 
Wire  A  Disc.  .  . 
Wire  A  Disc.  .  . 

75-100 
75-100 
125-150 
75-150 

AU 
All 

5 
AU 

None. . . . 

None. .  . . 

75 

Bosch 

Cole 

Columbia 

55 

60 
85 
85 

Crow  Elkhart... 

S55 

1.55 

V 

.51-57 

Eisemann..  .  . 
Eisemann  . . . 

Wire  A  Disc . 
Wire  A  Disc .  .  . 
Wire  A  Disc.  . . 
Wire  A  Disc    .  . 
Wire 

100-150 
100-150 

None— 75 

125-160 
120 

10 
10 

Yes 

2 
All 

None. . . . 

S.S 

S.S 

Yea 
100 
63 

Delia 

Yes 

None.  .  .  . 

635x105 

S.S 

S.S 

Cord 

Simms 

25 

45 

Cord 

Yes 

25 

Dorrii 

6-80 

125 

Wire  A  Disc. . . 

Wire 

225-140 

Yes 

Yes 

33x5 
30x34 
33x4 
815x105 
30x34 
32x4 
32x34 

S.S 

Cord 

Yes 

Yes 

None.  . .  . 
35 

Elfin 

340 
318 
273 
389 
307 
344 
500 

Bosch 

50 

S.S 

S.S 

c 

Yes 

Wire 

2 

Ford 

129 

Yes 

None. . .  . 

85 

Wire  

60 
175 
100 

150-200 

145 
Yes     

135 

100 
100-100 
125-150 
125-150 
-  70 
125-125 
125-1.50 

Yes 

100 

S.S 

S.S 

Cord 

Yes 

Wire 

290 
400 
400 
370 
322 

Eisemann.. . . 

50 

70 

None.  .  .  . 

Yes 

Yes 

None.  .  . 
30 

90 
100 
Yes 
75 
70 
80 
100 
100 
110 
90 
90 
75 
125 
110 
110 
135 
115 
80 
65 
85 
95 
60 
60 
100 

Wire  A  Disc,  . 

3 
1 
2 
3 

5 
1 
1 
1 

Yes 

100 
75 

None. . .  . 

34x44 

"880x120 

815x105 
33x4 
32x4 
32x44 
32x44 

32x4 
32x4 
35x5 
32x4 
815x120 
35x5 
32x44 
32x4 

S.S 

S.S 

S.S 

as 

S.S 

S.S 

S.S 

S.S 

S.S 

S.S 

S.S 

6 

M 
F 

393 
373 
322 
390 
372 
400 
466 
630 

Huffman 

Yes 

None. .  .  . 

Bosch 

Bosch 

Bosch 

Bosch 

Bosch 
Splitdorf 

Berling 

Bosch  

35 

50 

50 

50 

70 

75 
Yes 
None.  . .  . 

50 

Wire 

Jackaon 

Yea 

Yes 

25 
50 

Wire  4  Disc.  .. 
Wire  4  Disc .  . . 
Wire  4  Disc .  . . 
Wire  4  Disc.  . . 
Wire  4  Disc.  .  . 
Wire  4  Disc.  .  . 

295 
340 
404 
450 
329 
246 

Cord..  .. 

None. . .  . 
100 

Cord 

Yes 

Yes  

30 

C 

280 
485 
314 
526 
375 
365 
355 
374 
410 
418 

Yea 

Yes 

5 
18 
4 

250 
100-150 

128 

100 

80 

100-115 

110-115 

100 

100 
125-125 

S.S 

S.S 
s  R 
S.S 
Opt 

Maibohm 

433 

Opt 

Yes 

Yes 

25 

None.  .  . 

Wire  4  Disc.  . 

34 

McFarl.n        ... 

Berlins 
Eisemann. 

Bosch 

Bosch 

Bosch 

Splitdorf 

Bosch 

None. .  .  . 
None.  .  .  . 

50 

75 
None.  . .  . 

50 

40 

40 

Wire  4  Disc .  . 

Cord 

Mercer 

7 
1 
1 
2 
2 
2 
1 
3 

None. . . 

Mela 

6 

244 
215 
300 
300 

Opt 

Yes 

Yes 
Yes 

Opt 

Opt 

50 
None.  .  .  - 
None. . .  . 
None.  .  .  . 

25 

25 

Wire  4  Disc.  . . 

Mitchell 

None. . .  . 
None.  .  .  . 
None  .  . 
None. . . 

Fahrie 

Moon 

Moon. 

6-42 

Wire  4  Disc.    . 
Wire  4  Disc.  .  . 

815x105    |S.S 

Fabrie. . . . 

Na.h 

681 
682 

Opt 

Na.h 

875x105 
32x44 
32x4M 
880x120 
880x120 
30x34 
33x4H 
35x5 

S.S 

S.S 

S.S 

S.S 

S.S 

c 

S.S 

National 

539 
423 
478 
358 
278 
483 
532 
358 

449 

Wire  4  Disc   . 

None. . .  . 

Cord 

Noma 

ID 

No  .. . 

Cord 

Oakland 

Yes 

Oldamobile 

Yes 

Fabric. . . . 

Oterland 

128 

51 

Fabric 

Packard  

Si, 
Twin  6 

80 
110 

Wire 

2 

1 
All 

3 

All 

All 

All 

Yes 

Cord 

Packard  

P»i|e 

55 

Yes 

None. . .  . 

Wire  *  Disc.  .  . 
Wire  4  Disc.  . . 

90-110 
100-125 
207 
100 
75-75 

ins 

280 

35 
None. . .  . 

50 

25 
None. . . 

100 

33x4 

34x44 

32x34 

35x44 

32x4 

35x5 

31x4 

32x44 

33x4 

32x44 
820x120 

35x5 

32x4 

33x4 
880x120 

30x34 

32x4 

S.S 

Peerleit 

390 
280 
527 
370 

262 
180 
437 

S.S.." 

S.S 

S.S 

S.S 

4-30 
« 

60 
130 

90 

Splitdorf 

50 

Yes 

No 

Yea 

Yea 

10 

None.  . .  . 

None   .  .  . 

None  .  . 

15 

150 

Wire  4  Disc .  . 
Wire  4  Disc .  . 
Wire 

Cord 

Pilot 

Porter 

45 

None. .  .  . 
35 

All 

None. . .  . 

Pullman 

75 
90 

100 
85 
90 

250 
75 
90 

190 
325 

Premier 

6D 
T6 

398 

347 
384 

No 

Yes 

No 

Wire  4  Disc.  . . 

135-170 

3 

None. . .  . 
None. . .  . 
None,  .  .  . 
None.  . .  . 

S.S 

S.S 

S.S 

S.S 

Reo 

None.  .  . 
None.  .  .  . 
None. . .  . 

Cord 

Rorere 

Wire 

Wire  4  Disc.  .  . 

None 

None— 75. . .  . 
150 

All 
All 

Roamer 

Yea 

25 

Opl 

Rock  Falla 

276 
350 
309 
280 
418 

Saxon    

45 

75 

25 

55 

Yes 

Yes... 

Wire  4  Disc .  .  . 

125-150 

3 

30 
Yea 

S.S 

S.S 

S.S 

S.S 

S.S 

Scrippa  Booth 

Seneca 

L 
H 

6 
F. 
IS 
BS 
SS 

65 
85 

143 

35 
None. . . . 
None. . .  . 

60 

Yes 

Yes 

Yes 

10 
None. . .  . 

Wire  4  Disc .  . . 

85-75 

5 

5 

Opt 

Sererin 

None. .  .  . 

Skelton 

Stephent 

90 
Yet 

410 

Yes 

No  . 

30 

150 
250 

2 
Yes 

2 

32x4 

35x5 
815x105 
820x120 
815x105 

S.S 

S.S 

S.8 

S.S 

S.S 

S.S 

Sterena-Durrea 

Wire 

100 

None. . . . 

Cord 

Studebaker 

Y« 
Yes 

Yea 
125 
100 
85 
85 
100 
61 
110 
110 

268 
347 
331 
444 

410 

.376 
376 
360 
331 
388 
413 

338 

185 
185 

Yes 
Yes 

Yes  

Yes 

Yea 

Yea 

Yea 
Yes 
Yea 

Opt 

Studebaker 

Wire 

Yes 

Opt 

Opt 

Stutz 

125 
105 

105-150 
100-150 

50 

125-150 

175  200 

None 

2 
4 

2 
2 
1 

Templar 

None. . . 
None. . .  . 

660x115 
32x3.4 
32x4 
32x4 
33x4 
33x4 
33x4.4 
33x5 
33x4 

S.S 

S.S 

S.S 

S.S 

S.S 

S.S 

S.S 

S.S 

S.8 

Velie 

34 
38 

20 
C38 
C48 
201 
6 

25 

Splitdori 
Splitdorf 

Bosch 

Bosch 

45 
45 
55 
50 
100 

Opt 
Opt 
Yes 

Yes 

No 

None. .  .  . 
None.  .  . 

None.  .  . 
None. . . . 

Velie 
Vogue 

Wire  4  Disc.  . . 
Wire  4  Disc... 
Wire  4  DiBc. . 
Wire  4  Disc .  . 
Wire  4  Disc .  .  . 

Fabric. . . . 

W,ll,     Knighl 

315 

Weatcolt 

2 
2 

All 

All 

50 

50 
None. . . . 

Weatcott 

Wa.p 

Winther 

7.i 
85 

350 

Opt 

1  is 

150 

75 

Winlon 

Boseh 

75 

All 

Cord 
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Imports  of  Passenger  Cars  for 
Nine  Years 


1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

July  1 

to  Dec.  31 

1918 

Calendar 
1919 

Total 
for  all 

Europe: 

2 

$13,000 

IS 

$33,335 

140 

$594,096 

$160,942 
15 

$50, 100 
13 

$49,620 

2 

$10,600 

8 

$30,300 

77 

$317,075 

36 

$153,972 

6 

$25,500 

4 

$13,000 

S 
$11,000 

u 

$55,660 
7 

$21,557 
4 

$16,000 

4 

$9,000 

2 

$6,000 

n 

$17,900 

IS 

$41,735 

5 

$1S,640 

* 

$4,500 

1 

$4,000 

1 
$1,436 

{ 
$5,470 

S 
$7,100 

6 
$16,700 

S 
S9.530 

1 
$2,000 

1 
$2,500 

4 
$10,468 

1 
$4,000 

e 

$29, 600 

Belgium 

$93,971 

250 
$1,027,004 

$362,211 

$112, Mill 

25 
$S5. 150 

$6,000 

- 

$775 

$775 

Spain 

1 

1 
$1 ,500 

t 

$2, 750 

United  Kingdom: 

England 

Scotland 

S07 

$1,105,595 

I 

$8,000 

158 
$547. 162 

s 

$7,000 

67 
$138,770 

S9 

$75,777 

1 

$1,200 

$57,074 

9 

$13,050 

$5,774 
$6. 120 

I 
$1,500 

1 
$7,300 

1 
$1,460 

582 

$1,940,412 

17 

$35,370 

Ireland 

$1,500 

$720 

$2,220 

North  America: 

1S6 

$246,115 

2 

$1,300 

$427,901 

I 

$800 

166 

$460,214 

1 

$4,500 

2 

$3,300 

12 

466 

$848,219 

1 

$900 

»oj 
$471,203 

$2,902 

330 
$465, 100 

1,000 
$1,351,586 

7 
$10,220 

SS7 

$288,904 

S 

$2,250 

162 

$193,784 

* 

$1,550 

1,678 

:t,143,Vi2 

12 

$11,450 

4,668 
SS, 196,918 

SO 

S35.S72 

6 

$12,050 

Salvador 

$3,000 
13 

$3,250 
IS 

$2,500 
7 

S4 

$38,751 

60 

11 

U 
$9,305 

6 

19 
$7,734 

179 
$244,923 

Newfoundland   &  Labrador 

1 
$1,500 

1 
$1,500 

West  Indies: 

Jamaica  . ..                . . . . 

Other  British      

SO 

$52,965 

1 

$3,450 

6 
$24,050 

* 

$3,060 

1 
$1,500 

1 

$1,000 

t 
$3,500 

1 
$125 

S 
$3,333 

4 
$3,650 

34 

$89,408 

7 

$7,225 

Trinidad  and  Tobago 
Cuba 

■ 
$18,150 

10 
$19,666 

S 
$2,300 

t 

$1,709 

$500 
10 

$21,460 

It 
S19.5S2 

7 
$12,902 

i 
$15,600 

$89,945 

$500 

84 

$201,314 

Danish 

$400 

$400 

Dominican  Republic 

$500 

SI, 400 

$1,900 

Dutch  West  Indies 

$1,500 

$1,500 

Haiti 

$425 

$425 

Virgin  Islands  of  U.  S 

$900 

$900 

South  America: 

3 

5 
$19,000 

8 

Braiil 

t 

/ 
Mil 

4 

Colombia 

1 
$1,500 

I 
$2,660 

2 
$4, 160 

$6,235 

Venezuela 

1 
$750 

1 

$750 

British  India 

$5,000 

1 

$5,000 

China 

$3,000 

1 

$600 

$3,000 
4 

Japan 

1 
$4,000 

; 

$750 

1 

$2,988 

1 
$1,500 

1 

$2,000 

/ 

$1,000 

1 

$600 

; 

$1,200 

3 

$:i.:',:.ii 

4 

13,200 

s 

$7,491 

1 

$3,888 

I 

$500 

£ 

$5,491 

1 
$500 

Australia 

$2,001 

1 

Totals 

711 
52.404.10! 

It) 

$1,619,150 

$758,481 

HI 

$1,0.54,495 

SS6 
$635. 72S 

40t 

$573,664 

1,031 
$1,399,816 

S6C 
$313,361 

17S 
$226,084 

1.656 
$3,590,455 

6,091 
$12,575,350 
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Trend  in  Truck  Design  as  Revealed 
by  1921  Specifications 

Thirty  per  cent  increase  in  number  of  2*/2  ton  models.  Marked  tendency 
toward  the  four-speed  gear  box.  Worm  drive  still  predominates  and  shows 
a  gain  at  expense  of  internal  gear  and  chain  drive.  Disk  clutch,  vacuum 
fuel  feed,  pressed  steel  frame  and  block-cast  cylinders  gain  in  popularity. 

By  Herbert  Chase 


JUDGED  by  the  number  of  models  listed  (and  all 
figures  given  in  this  review  refer  to  the  number  of 
models  listed  in  tables  compiled  by  Class  Journal 
publications)  the  most  popular  size  of  truck  in  1921  is  the 
iy2-ton,  as  was  the  case  also  in  1920.  There  has  been  an 
increase  of  about  14  per  cent  in  the  number  of  models  of 
this  size.  The  2y2-ton  job  is  second  in  popularity,  and  the 
number  of  models  of  this  size  listed  shows  a  30  per  cent 
increase.  The  3y2-ton  is  a  close  third  in  number  of  models, 
but  the  percentage  gain  in  this  size  is  only  17. 

Among  the  outstanding  tendencies  revealed  by  the  ac- 
companying table  and  chart  is  that  toward  a  more  general 
use  of  the  four-speed  gearset.  This  tendency  has  been 
increasing  rapidly  since  1917-18,  when  it  was  given  im- 
petus by  the  design  of  war  trucks  which  incorporated  this 
feature  and  demonstrated  its  utility.  Over  57  per  cent  of 
all  models  listed  now  have  four-speed  transmissions.  The 
remaining  models  nearly  all  have  three  speeds,  though  there 
are  a  few  which  have  two,  five,  or  more  than  five  gear 
changes. 

Pneumatic  tire  equipment  has  become  standard  on 
trucks  of  one  ton  and  less  capacity  and  is  increasing,  at 
least  as  optional  equipment  on  many  larger  sizes.  The  use 
of  electric  starting  and  lighting  has  increased  slightly,  its 
use  being  much  more  frequent  on  the  light  pneumatic  tired 
trucks,  but  is  not  confined  to  this  type. 

The  use  of  wood  wheels  still  predominates,  but  the  ratio 
of  wood  to  metal  is  now  less  than  2  to  1,  whereas  last  year 
it  was  over  3  to  1,  indicating,  of  course,  that  the  metal 
wheel  is  increasing  in  popularity. 

Both  the  number  and  percentage  of  models  using  the 
worm  gear  final  drive  have  increased  at  the  expense  of  the 
internal  gear  and  chain  types.    The  bevel  gear  and  double 


CHAIN 


Trend  of  design  with  respect  to  final  drive 


reduction  types  also  show  an  increase,  though  the  percent- 
age of  models  using  these  types  is  not  large. 

The  number  of  models  of  trucks  in  which  the  gearset  is 
mounted  amidship  is  almost  the  same  as  the  number  in 
which  a  unit  powerplant  is  employed.  Some  regard  the 
latter  type  as  less  accessible  than  the  former,  but  the  use 
of  unit  construction  cuts  down  the  number  of  parts  re- 
quired, so  that  there  appears  to  be  little  choice  between 
the  two  types.  The  practice  of  making  the  gearset  a  unit 
with  the  rear  axle  has  been  entirely  abandoned. 

The  cone  clutch,  which  six  years  ago  was  used  on  more 
than  40  per  cent  of  truck  models,  is  now  used  by  less  than 
6  per  cent.  The  disk  and  plate  types  have  become  increas- 
ingly popular  and  are  now  used  on  over  94  per  cent  of  the 
models  listed,  by  far  the  majority  of  these  using  the  multi- 
ple disk  type.  A  large  proportion  of  the  latter  run  dry, 
fewer  than  formerly  using  the  wet  plate  type. 

Practice  in  respect  to  the  engine  type  shows  no  very 
marked  change.  For  many  years  past  the  four-cylinder  en- 
gine has  been  used  on  over  95  per  cent,  of  the  models  of- 
fered, and  in  1921  it  is  employed  in  99  per  cent.  There 
are  still  many  advocates  of  pair-cast  cylinders,  over  28  per 
cent  of  the  models  listed  using  this  type  of  construction,  as 
against  69.7  per  cent  block-cast  and  1.8  per  cent  separately 
cast.  Block  casting  has  shown  a  steady  increase  for  many 
years,  and  the  greater  facility  in  machining  and  greater 
rigidity  which  this  construction  affords  appears  to  be 
largely  responsible  for  the  increase. 

Thermo-syphon  cooling  reached  the  height  of  its  popu- 
larity in  1919  when  it  was  employed  on  24  per  cent  of  the 
models.  At  present  16  per  cent  are  using  this  system  of 
cooling,  while  84  per  cent  use  pump  circulation,  which  is 
more  positive  in  action,  while  the  higher  water  velocity 
enables  the  use  of  a  smaller  and 
lighter  radiator. 

Gravity  fuel  feed  systems  have  de- 
clined in  popularity  since  1919,  when 
79  per  cent  of'models  used  this  sys- 
tem. It  is  still  the  most  used,  with 
64  per  cent  of  the  installations,  but 
the  use  of  vacuum  feed  is  rapidly  in- 
creasing and  is  now  applied  to  34.5 
per  cent  of  the  models  listed.  Grav- 
ity feed  will  no  doubt  continue  in  the 
majority  as  long  as  space  for  a  grav- 
ity tank  can  be  provided,  for  the 
vacuum  and  pressure  systems  (the 
latter  of  which  has  almost  disap- 
peared) involves  the  use  of  elements 
which  are  not  otherwise  required. 
(Continued  on  page  348) 
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TENDENCIES  IN  TRUCK  DESIGN  EOR  1921 


»1 

r-'0 
80 

70 
ISO 
30 
40 
30 
20 
10 

0 

94.3% 
5.7  % 

_2i^ 

TYPEOFCLl 

——... 

-"■  £.o»* 

"~~*  •«. . 

915 

1916 

1917             1918            1919'           1920 

192 

GEAKSET  LOCATION 
AND  NUMBER  OF  SPEEDS 


1915  1916  1917  1918  1919  1920        1921 


100 
90 
80 
TO 
60 
50 
40 
30 
20 
10 

& 

94.5% 

5.5% 

<g 

T 

^ 

^ 

)N- 

*»^ 

C51  L 

r.KlJNU  UeAk  Li/u\i  ii 

v» 

•»«•"•' 

■*■>» 

^»«,_RIGHT 

N 

*-«i=d 

915           19 

6             1917             1918            1919             1920        192 

1UU 
90 
80 
70 

60 
50 

•10 
JO 
20 
10 

« 

73.6% 

26.4% 

rr«*S0>  STEEL 

rn 

WE  M 

915          1916            1917            191&             1919            1920          192 

100  ' 


FOUR    CYLINDERS 


^ST^BU3CK , 


NUMBER  OF  CYLINDERS 
AND  HOW  CAST 


'^^rTT^fe ^^ 


**—■-. CAST   SEPARATELY 

•"■■•'•■*■*■■■■■*■••■»■•..•.•.«.••• 

1915  1916  1917  1918  1919  1920" 


9 
80 
70 
£0 

50 
40 
30 
20 
[0 

n 

'0 

84% 
16% 

55 ■ 

PUMP 

-Wi 

\TLR 

riDCI  T 

\ 

lUiV 

915          1916             1917            1918             1919             1920          192 

90 

80 
70 
60 
50 
40 
JO 
20 

!'. 

64?4 
34.5% 

1.5% 



. £RAW>. 

-••.... 

J-.^ 

FUEL 

FEED 

V 

\cuur 

PRESS  U R E 

95        19 

16                               1918            BI9             J920 

ion 
90 
80 
70 
60 
50 
40 
50 
20 
10 
0 

**"•■«•». 

63.7% 
36.3% 

^Pqk 

*•</- 

'••... 

**•.. 

n 

T>E  OF 

WHEE1 

c 

^2£+ 

915 

1916              1917             1918            1919              1920          192 

336 


AUTOMOTIVE     INDUSTRIES 


February  17,  1921 


THE  AUTOMOBILE 


Specifications  of 


ELEC.  SYSTEM 


Acason H 

Acason L 

Acme C 

Acme B 

Acme J 

Acme A 


Akron  Multi-Truck .  .  .20 
American 25 


Arn.leder 20 

Armleder HW 

Armleder KW 


Atcc 

Mr., 

Atco. . 

Atlas  (York)  Dispatch  21 

Atterbury  20R 

Atterbury 7CX 

Atterbury VD 

Atterbury 8E 

Autocar XXI-UF 

Autocar XXI-UG 

Autocar XXVI-Y 

Autocar  . 
Available 
Available 
Available 
Available 
Available 
Avery... 


Bell 

Bell 

Bessemer. . 

Bessemer. . . 

Bessemer.  . 

Bessemer   . 

Bethlehem 

Bethlehem 

Bethlehem. 

Bethlehem . 

Bollstrom. . 

Bollstrom. . 

Bollstrom. 

Bollstrom. 

Bollstrom.. 

Bridgeport. 

Bridgeport. 

Bridgeport. 

Bridgeport 

Brinton    . .  . 

Brockway. 

Brockway.. 

Brockway.  . 

Brockway. . 


XXVI-B 

3* 

...H-H 

H 

. .  H-2S 

■_". 

...H-31 

:■:', 

...  H-5 

S 

...  H-7 

7 
1 

E 

u 

0 

2* 

G 

1 

H2 

H 

J2 

!!> 

Savg.  .p-stl. 
Savg. .  p-stl . 
Savg..  p-stl. 
Savg..  p-stl. 


Save'* 

PAB* 
Smh* 
Smh.* 

HyJ . . 
Shar.. 
Detrt 

Smh 
Smh. 


Capitol .  . . 

Capitol 

Capitol... 
Capitol  ... 
Chevrolet 
Chevrolet 
Chicago  .. 
Chicago  .  . 


p-stl. 

p-stl 
p-stl 
p-stl 
p-stl 

■o!-r  . 

rol-c . 
rol-o. 
rol-c. 

rol-i* . 

p-stl. 

rol-c. 
rol-c. 
.  «tl. 
p-stl 
p-stl 
p-etl 

p-stl 
p-stl  . 
p-stl . 


-Hex.,  pnu* 
-flex.,  pnu 
sol*. 


-ilex. 

flex.. 

s-flex. 


36x4 
36x5 
35x5 

:',4\3; 

:;ix.-,; 

30x4 

36x5 

36x6 

34x5 

36x4 

36x5 

:>,4x:i; 

36x4 

36x5 

34x5 

34x5 

36x4 

32x4) 

34x35 

36x4 

36x5 

36x5 
34x4 
34x4 
34x5 
34x5 
36x3^ 
36x4 
36x5 
36x6 
36x6 
34x5 

34x3i 
34x4 
35x5 
36x3) 

36x4 
36x6 
31x45 
34x3) 
36x4 
36x5 
36x7 
40x8 
34x35 
36x1 
36x5 
34x3 
36x4 
36x5 

3,6x6 

36x4 

36x31 
36x4 
36x5 
36x6 

35x5 
36x4 
36x6 
36x5 
31x4 
33x4 
36x3) 
36x4 


;6xi.l 

30x5,1 
35x5 
34x5 

34x5 

36x7 

40x10 

40x12 

34x5 

30x1,1 

36x5,1 

34x5 

30x7 

36x5d 

36x6 

30x6, 

36x8 

32x45 

34x5 

36x4d 

40x5d 

40x6d 

34x5 

34x5 

36x10 

36x10 

36x5 

40x5,1 
40x12 

16x11 

34x5 

34x5 

31x7 
35x5 
36x5 
36x4 
30x10 
35x5 
34x6 
36x8 

30x5,1 
3,6-,7 

40x8 

34x6 
36x8 

30x10 
34x« 
36x7 
36x5,1 
30x6,1 
36x7 
36x5 
36x7 
36x5,1 

40x6d 

38x7 
36x8 
42x9 

3,6x10 

34x4) 

35x5 
36x5 
36x7 


Bim  . 
Bim. 

Hun. 
Bim 


Bin 

Bim.. 

Wav 

Way. 
Way 


Wau.. 
Wau. . 
Cont.. 
Cont.. 
Cont. . 
Cont.. 
Cont. . 
Cont.. 
5  link. . 
Wsc... 
Wsc... 
Buda.. 
Buda*. 
Buda* 
Buda. 
Buda.. 
Buda.. 
Lye... 
Cont, 
Cont. 
Cont. 
Cont. 


Ber... 

Hit. 
Her... 

Buda. 

Buda 

1  'ont. 
Cont. 
( 'out, 
Cont. 


Hiiii.. 
W». 

Buda. 
Hilda 
Hilda 
Hilda 
Hnda. 
Hilda 
Hilda 
I '"lit. 
I  'ont. 
I 'out. 
Cont. 
font. 


Wsp. 


4-43-8x55-30.6 
4-43-Sx5J-30.6 
4-3}x5  -22.5 
-22.5 
._.  -22.5 
4-41x5}-27.2 
4-45x55-32.4 
4-4Jx6  -36. 1 
4-4  x5i-25.6 
4-4  x6  -25.6 
4-45x6  -32.4 
4-3Jx5i-22.5 
4-4Jx55*-28.9* 
4-45x6*  -32.4* 
4-3fx5V-22.5 
4-3}x5i-22.5 
4-45x55-28.9 
4-35x5  -19.6 
4-3|x5  -22.5 
4-4Jx5J-27.2 
4-45x55-32.4 
4-4|x6  -36.1 
2-4?x4}-18.1 
2-45x45-18.1 
4-45x5!-2S.9 
4-45x55-28.9 
4-4  x5!-25.6 
4-4  X5J-25.6 
4-45x55-32.4 
4-45x6  -36.1 
4-5  x6  -40.0 
6-3  x4  -21.6 

4-34x55-16 .9 
4-45x55-28.9 
4-3ix5  -29.4 
4-35x5  -22.5 
4-45x54-27.2 
4-45x55-32.4 
4-35x5  -19.6 
4-4  x54-25.6 
4-4  x5i-25.6 
4-45x55-32.4 
4-45x55-32.4 
4-5}x7  -52.9 
4-35x55-22.5 
4-4Jx55-29.0 
4-45x6  -32 .4 
4-35x54-22.5 
4-44x54-28.9 
4-44x6  -32.4 
4-45x6  -32.4 
4-45x54-27.2 
4-35x5  -22.5 
4-45x54-27.2 
4-44x55-32.4 
4-44x6  -36.1 

4-35x5  -22.5 
4-44x6  -28.9 
1-45x0  -28.9 
4-44x6  -28.9 
4-3"v,x4-22  5 
l-3Hx5i  22  5 
l-3Jx5i-22  5 
|4-4  x5j-25.6 


cent.. . 
cent... 
ther- . 
ther.. . 
cent... 
cent... 
cent. . 
cent., 
cent- 
cent.. 
cent.. 
cent.. 

cent- 
cent.. 
cent- 
cent.. 
ther- 
cent- 
cent. 
cent- 
cent.  . 
cent- 
cent- 
cent- 
cent- 
oent- 
cent- 
cent- 
cent- 

r'  lit, 

ther. 


ther- 
ther- 
ther- 
ther.. 
cent.. 
cent.. 
cent. 
cent.. 
cent- 
cent- 
cent. . 
cent- 
,■,  nt. 
g-P-. 

rrnt 

cent., 
cent- 
cent. 

cent. 

rrnt. 

cent, 
cent, 
cent. 

cent. 

rrnt 


Natl. 
Xatl 
GAG- 
c-M  i. 

own... 

own... 

own... 

Fed 

GAO. 

G&O. 

Long. 

Cheo. 

rim,.. 

( 'heo. 
Jstn. 


own-  . 

i  i  ... 
Chgo. 
Chco- 
Oheo. 

Cheo., 
own- . 

Chgo- 

('Into. 

own... 


cst- 
cst- 
Chgo.. 
Bush- 
Bush. . 
Bush-  cst- 
Long-  cst.. 


Xatl. . 
Natl.. 
GAO. 
GAO. 
GA<>. 

GAO.. 

O.tfl,. 

GaO. 

Fed. . . 

GAO.. 

GAO. 

Long- 

Long. 

Long. 

Chgo. 

Chgo. 

Chgo. 

Jstn.. 

Lng.. 

Lug.. 

Lng. 

Lng- 

own- 

own- .  Ifin. 

GiO-  fin. 

GA-O.. 

Clwo- 

Cheo.. 

Chgo.. 

Chco.. 

Cheo. 


Chgo.. 
Chgo- 


Stn.. 

Lvgn. 
Lvgn. 
Lvgn. 
Lvgn. 
Lng- 
Lng. 


GAO. 
GA-O. 
GAO. 
GAG 
Har.. 
Har.. 
own- 


cst- 


('1,21... 

GAO. 
GAO. 
GAO. 
Cheo. 
Bush. 
Bush. 
Bush. 
Lou-. 

G&O. 
G&O. 

GAO. 

G&O. 


sing- 
sine. 
sing- 


Eismn. 
Eismn 
Eismn, 
Eismn, 


1  .i-iiiii 
Wert.. 

Ki-inii 
Eismn 


K-W. 


Eismn 
Kisinn 
Hnsrh 


hand. . 
hand. . 
hand. 
hand, 
hand- 
hand, 
hand, 
hand, 
hand, 
auto. . 
auto . 
hand. 
hand. 
hand. 

hand, 
hand, 
hand. 

hand. 

fixed. 

rixrd 
hand. 

fixed 
fixed 

hand. 

hand, 
hand, 
hand, 
hand, 
hand, 
hand 


Lilt', 
lehte. 

Lghtg. 


s&l .  .  . 

sAl .  . 
lghtg. 
sltfei. . 
opt., 
opt. . 
sAl-2. 
S&1-2. 


Vesta , 
GAD. 
GAD. 

Drlro. 

I  1,3,  ,, 
Drlrri 
Drlru 

West- 


si  1-2 

-AI-2. 
lehts. 
slAi.. 

lelue 


Eismn, 
Hijur. 


Iiami. 
hand. 

in  ml. 

hand. 
hand. 
band. 

J hand. 
Bosch,  hand. 

Eismn.|hand. 
hand. 
Eismn. 
Eismn. 

Eismn. 
Eismn. 

Ei^mn. 
Eismn. 
Eismn. 
Bosch 
Eismn. 
I  'i--iii!i 
1  Vi  s  1 1 1 1 1 
Eismn 


band. 

h;ui'l 

band, 
hand, 
hand. 

hand. 

h:ilid 

fixtid. 

hand. 

iinmi. 
iinnii. 

iiaiitl. 


s.tl-2. 


hand. 
Bosch,  hand. 
Bosch,  hand. 
Bosch  hand. 
Remy.  hand. 
Remy  hand. 
Bosch,  fixed. 
Bosch,  fixed. 


sil... 
slii-2 

i&i-a 

sl,vi-2 

-lAl-'J 

slii-2 


none... 
none 

l.isinn 

I  asm, i 

Eismn 

none. . 

GAD. 

GAD 

GAD 

GAD. 

Rem 

L-N- 

GAD 

GAD 

GAP 


Dnrtn 
Dueto 
Dneto 
none.. 


West. 
West. 
\ut-L 

\ut-I. 


none 
none 


A  Illl  II  B  V I A  l'IONS-Ty 

• — other  options 

amid— amidships 

onto — automatic 

lievl — bevel 

eel — cellulnr 

cent — centrifugal 

chn — chain 

cut — cast 

.•tr     .enter 

cylinders    ca»l,    2    In 

pairs 
cylinder*    ™«t,   4    In 

i i. 

cylinders    ca«t,    3    In 

"threes 

cylinders  ca»«,  l 

"singly 
eyl-enU» — crjrllnder-ends 
•1 — dual 
d-d — dry-disk 
tl-p — dry-plate 
dplx — from  both  motor  St 

drlveshnft 
d-rd— double   reduction 


if    Cot 


inl- 


nternnl 


d-s— drive-shaft 
elee — electric 
ext-tl-s* — external    drive- 
shaft 
ext-f-xv — external     front 

wheel 
ext-g — external  gear 
<-ivl-iMt  —  external    Jack- 
shaft 
ext-r-w — external      rear 

wheel 
fill* — fabric 
fin — finned   tube 
flex— flexible 
f-m— fabric  &  metal 
fric — friction 
B-p — gear   pump 
lirv— gravity 
tist-t — fii.iu    gearset 
hyd — hydraulic 
lnd-c— individual    clutch 
lii«-K—  internal    gear 
lnt-K-4  —  internal     gear 
drive  on  4   wheels 


wheel 
jsl — unit     with     Jaekshaft 
1— left 

1-b — loose    ball 
Ignis     lighting  only 
nilr     unit    with    motor 
nit — metal    (whei 
mil     metal     (universal 

Joint) 
opt — optlonnl 
piit       pistol!     pump 
plnn — planetary 
pin — plain  tube 
pnn — pneumatic 
pres     pressure 
prOK — progressive 
pr» — pressed   steel 

p.ViM — pneumatics  in  front 

solids   In    rear 
p-Stl — pressed  ateel 
r— right 

r&e — right   &   center 
r-rd, —  radius  rods 


rol-e — rolled  channel 
rol-i — rolled    I-beam 
seiee — selective 
^-ll«-\      semi-flexible 
s-fr — sub-frame 
ralit — sheet 

s.fcl—  starting  S   lighting 
sl.fci-2— starting,  lighting 

&  ignition.    2  unit 
sol — solid 
sprgrs — springs 
s<l-t — square     tube 
start  —  starting    only 
suet — suction 
t-nrm  —  torque   arm 
t  li  er — thermo-syphon 
t-p — tw,,  point 
t-t  —  torsion    tube 
vac — vacuum 
xvn t-t u lie — wnter  tube 
wd — wood 

w-d— multiple  disk  in  oil 
vr-p — plate  in  oil 

■r.v.-t — zig-zag    tube 


ABBREVIATIONS— Makers    of   Parts. 


•Other  Options 
A-Knt — Atxvnter-Kent 
Al-Cli— Allis-Cbalmers 
Amer  —  American     Mag- 
neto Co. 
Arch — Archibald 
Anl-L-  Auto-Lite 
Auto— Auto   Wheel  Co. 
B-Beelc— Borg  &  Beck 
BCA — Bearings    Co.    of 

Am. 
BerlK— Berllng 
Bim — Bimel 

B1&F1— Blood    &    Flexite 
B-L,ipe—  Ilrown-LIpe 
Blood— Blood  BroB. 
Ill  AT— Blood   &   Peters 
BI*Sp — Blood    &    Spleer 
ll-M— Bu<-ynis  Mach.  Tool 
Brent — Bremer 
Cnrt — Cnrter    carburetor 
fas— G.    M.    Castle 
CAS— C.    A.    S.    products 


C-D— Curran-Detroit     Ra- 
diator  Co. 

Chgo — Chicago   Mfg.    Co. 

Cliic — Chicago   Standard 

Climp — Champion   Auto 
Spring   Co. 

Clrli— Clark    Equip.    Co. 

Coon — Corcoran   Itadiator 
Co. 

Col — Columbia  Axle  Co. 

Cont— Continental  motor 

Conn — Connecticut 

Crn — Crane  &   MncMahon 

Crn-S— Crane      &      Mnc- 
Mahon   and    Standard 

Day — Dayton  wheel 

netlaf—  Detlaff 

Det  —  Detroit     Wheel     * 
Rim 

Detrt— Detroit  Q.   4  M. 

Ditl— Dlsteel  Wheel  Co. 

Dltw— Dltwller  Mfg.  Co. 
Dnet — lM-neto 
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TRANSMISSION 


SPEED      FUEL  SYS. 


CONTROL 

UNIVER- 

SALS 

STEER'G 

GEAR 

•J 

-i 

l- 

S 

£ 

S 

cenl. . 

Wan. . . 

motor . 

m 

18 

Wau... 

motor. 

i.'i» 

14 

: 

30 

cent . . 

DpU..  . 

gset... 

cent  . 

Dplx..  . 

gset... 

19 

cent. . 

Dplx..  . 

gset... 

l.iiA 

17 

cent. . 

Dplx..  . 

motor . 

1201 

i ; 

cent.. 

Cont . . 

motor. 

1251 

1.509 
IriOC 

u 
30 

1- 

■uct 

own.. . . 

motor. 

BOCt. . 

Pierce.. 

motor. 

1601 

lo 

129 
1201 

-0 
20 

lo 

none 

cent. . 

Pierce.. 

motor. 

cent 

.Simp. 

motor. 

■■. 

-') 

Mnrcb . 

Mill 

Iti 

Mnrch . 

1201 

14 

suet.  . 

Cont..  . 

motor. 

not 

1.' 

ce"t.. 

- 

motor. 

[gO 

16 

cent . . 

Drli  .  . 

motor. 

1801 

16 

cent. . 

Pierce.. 

motor. 

11.. 

1- 

cent. . 

Pierce.. 

motor 

1155 

16 

cent. . 

motor. 

1131 

H 

eent. . 

I'i'Tce.. 

motor. 

11..) 

1-' 

cent. . 

Pierce.. 

motor. 

1 1 75 

10 

cent. . 

own.... 

motor. 

1401 

20 

none 

1201 
UOO 

15 
IS 

cent. . 

Dplx... 

motor. 

2(1 

1* 

cent. . 

Pierce. . 

motor. 

122(1 

16 

cent. . 

Pierce.. 

motor. 

1250 
2400 

1200 

li 
47 

19 

cent  . 

Pierce- . 

motor. 

cent. . 

Pierce.. 

motor. 

120(1 

11 

cent. . 

Pierce. . 

motor . 

120(1 

14 

cent.. 

Hink... 

motor. 

1200 
1400 
1400 

I.Wl 

I  1 

J5 

20 
17 

motor, 
motor. 

motor, 
motor . 

120 

1250 

14 
M 

cent.. 

Pierce. . 

cent. . 

Pierce.. 

motor. 

Mail 

13 

cent. . 

Pierce.. 

motor. 

1250 

13 

cent 

Pierce.. 

motor. 

1250 

cent. . 

Pierce.. 

motor. 

i  m 

H 

by  A.. 

Pharo.. 

n  itax 

1200 

IS 

hyd.. . 

Pharo  . 

110(1 

1  , 

hyd... 

Pharo, . 

motor. 

1160 

14 

byd... 

Pharo. 

motor. 

llini 

12 

cent.. 

DpU. 

motor. 

1300 

24 

eent. . 

Dplx.. 

motor. 

1150 

14 

cent.. 

20 

eent. . 

DpU... 

motof 

14 

2.5 
is 

eent. . 

motor. 

eent. . 

Simp.. . 

!.■  toe 

16 

Schblr. 

tschblr. 

Ravfld. 

Ravdd. 

Zenith. 

Ravfld. 

Rai  9 1 

Ravfld . 

Stmbg. 

Stmbg. 

Mm:,.;. 

Zenith. 

Zenith. 

Zenith. 

stmbg. 

Stmbg. 

Stml.,1. 

Marvl. 

Zenith. 

Zenith. 

Zenith. 

Zenith. 

Stmbg. 

Stmbg. 

Stmbg. 

Stmbg. 

- 

Stmbg. 

Stmbg. 

Stmbg. 

Stmbg. 

Stmbg. 

Stmbg. 


Stmbg..  grv. 
Stmbg..  grv. 
Stmbg. .[grv. 

Zenith. 
Zenith. 
Zenith. 
Zenith. 
Stmbg.. 
tmbg..  i 
Stmbg. 
Stmbg. 
Stmbg. 
S/mbg. 
Stmbg. 
Stmbg.. 
Stmbg.. 
Stmbg.. 
Stmbg.. 
Stmbg.. 
■Stmbg.. 
Stmbg.. 


Zenith. 

Simla.'. 


.'Detlaf.. 
.  Detlaf.. 
.  B-Beck, 

.  B-Bcck. 
.  B-Beck. 

War 
Detlaf.. 
Cotta . . 

Fuller. . 
Fuller. . 

Fuller 
Fuller. 
Fuller.. 

B-Beck. 

B-Lipe . 
B-I.ipe 
B-Lipe 


B-Lipc 
B-Lipe 
B-Lipe 
B-Lipc 
B-Lipe 


B-Beck. 
B-Beck. 

Fuller 

b-lleck 

B-Beck. 

B-Beck. 

B-Beck. 

B-Beck 

Fuller.. 

Fuller  . 

Detlaf.. 

MAE.  . 

Fuller  . 

Puller 

B-Beck. 
B-Beck. 
B-Beck. 
B-Beck. 
B-Lipe. 
B-Lipe . 
B-Lipe. 
B-Lipe 
B-Lipe. 

Detlaf.. 

ivil.d. 

Detlaf. 


ind-c.. 
ind-c. 
ind-c. . 
ind-c.. 
ind-c.. 
ind-c.. 
ind-c.. 
ind-c.. 
selec . . 
selec . 
selec. . 


teleo. 
BeJec 

elec. 

Selec 
selec 

-eleC 

aelee. 

elec 

salec. 

Selec 

Belee. 
selec 

selec 

ll.'i-C. 
ir;d-C. 

ind-e. 
ind-o. 
■efee 

selec 

.seleC 

Bf  lee 

-elec 


nwn: 

B-Lipe 

B-Ljpe 


el-c. 
Iiel-e. 
selec 
seleC 

selec 

selec 


Cotta.. 
Cotta.. 
Cotta. . 
Cotta. . 
Cotta. . 
Cotta.. 

Cotta  . 
Warner. 

Covert . 

Covert 

Fuller. . 
Fuller. . 
Fuller. . 
Fuller. . 
Fuller. 
Fuller. 

Fuller'. 
B-Lipe 
B-Lipe 
B-Upe 

Cotta. 
Cotta . 
B-Lipe 
B-Lipe 
B-Lipe 


Detrt. 
Detrt. 
Fuller. 


'  "a 
Fuller 
Fuller. 
Fuller 
Cotta. 
Cotta., 
Cotta. 

B-Upe 

B-Lipe 
B-Lipe 

B-Lipe 
B-Lipe 

Cotta.. 
Cotta.. 
Cotta. . 
Cotta. . 


B-Lipe 
B-Lipe 


mtr 

u." 
mtr 
amid 

an. I'l. 
Binid. 

amid.. 

■mi ;. 
amid., 

amid., 
amid., 
amid.. 


worm 
d-rd.. 

d-rd... 
d-rd... 
d-rd... 

worm. 

I'CVel. 

int-g 

int-g. 
int-g. 
int-g. 
int-g. 
int-g. 
int-g. 
int-g. 
int-g. 
int-g. 
int-g. 
int-g. 
int-g. 
int-g. 
int-g. 
int-g. 


mtr. ,  . 

■  ; 

mtr..  . 

?, 

hum!.. 

4 

umd. 

4 

amid.. 

4 

mtr. . . 

4 

mtr. . . 

4 

mtr.. . 

4 

mtr. . . 

4 

mtr... 

:. 

mtr. .  . 

3 

mtr. . . 

3 

mtr.. . 

4 

Timkn 
Timkn 
Timkn 
Timkn 

Timkn 
Timkn 
Eaton. 
Thorn. 
Wis... 
Timkn 

Wis*.. 
Torbn 
Wis..  . 


Timkn 
Timkn 

Timkn 
Timkn 

Savg.. 
Torbn, 


Ru.-sl. 


Torbn, 
Torbn, 
Torbn, 
Torbn, 
Col... 
RussL 
Russl- 
Torbn. 
Clrk.  . 
Clrk. . 
own... 

wis. 7 

Shel.  . 
W7is..  . 
S-P. . . 

Shel... 
Timkn 
Timkn 
Timkn 

Wis. 


7.75 
8.75 
6.25 
7.20 
8.75 
9.25 
10.33 
11.66 
5.12J 
S.66 


8.50 

10  33 

11  66 


5  70 
B  7o 
7  2,5 
7.50 

10.33 

11  60 

11  U0 


7.70 
9  40 

lo  20 

6  50 

.5,70 
7.00 

7  7,5 
9.00 


7  so 
7  75 
8.75 
10  7.5 

.20 


iprgs. 

sprgs., 

sprits. 


sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs. 


Dtr... 
Stn... 
Sp-P.. 
Sp-P. 

Math. 
Math 

-Math    int-r- 

Sbel...  int-r- 
Iron. .  lext-r- 
Sp-p ,  ,  int-r- 
Sp-p  int-r- 
;p-p 


sprgs. 
sprgs. 

sprgs. 
sprgs. 

sprgs. 


sprgs. 
sprgs. 
sprgs. 

sprgs. 


Sp-p 

Rowl». 

Rowl*. 

Rowl*. 

Rowl*. 

Tuth.. 

Iuth, 

Tuth.. 

Tuth.. 

Tuth.. 

Math. 

Dtr. .  . 


Math 

Math 
Ma  b 

Mai. 


Dtr 

Dtr 
3p-P 

Sp-P. 
Sp-P  . 
Sp-P 
Tuth. 

Shel.. 

Shel, 

SheL 

Sp-P 
Sp-P 
Ip-P 


mt-r-p 
ext-r-i 
eit-r-i 
jnt-f-V 

iu-r-v 
r::-r-v 


ext-r-i 

ext-XH 

ext-r-i 


7.25 

«»  no 
6.33 

ITJ-,  IVTI, 

7  75    sprgs.    iprgB..  Math 

■     '■■■       ■  ■   ■  ;  :  M  ,■ :. 


int-r-w 
int-r-w 
int-r-w 
int-r-w 


mt-r-w 
iot-r-w 
ext-d-a. 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 


int-r-w 
int-r-w. 

int-r-w . 

i&e-f&r 

iie-f&r 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w. 
int-r-w . 
int-r-w . 
int-r-w . 
int-r-w . 
int-r-w 


int-r-w 
int-r-w 
int-r-w 


Lavn. 


\X\\  Bl.m.i 
:itl  Blood 
all  Blood. 
itl  Blood. 
iM  Blood 
ntl  Blood. 
itllBIood. 
Hi  Blood. 


it  1  Acme. 


ctr. 

ctr. 

Lavn.    ctr. 

Jacox. 
WoL. . 


iwn. 
Gem 
i  rem. 


Hart.. 
Sterl. . 

■:■.■     " 

Spicer. 
Spicer., 
Spicer. 

■ 

mtl  M&E. 

'1  M&E 
,tl  M&E 
mtl  own..  . 


rl    \rvjr. 

itl  Arvao. 

.'1  Spicer. 


Hart.. 
Hart  . 
Hart  . 
Hart  . 

Spicer, 


Uui 


ml 
ml 

Spicer.. 
Spicer.. 

ml 

■ 

mil 

Spicer. 

ml 

Spicer. 

ml 

ml 

Own. . . 

ml 

Peters.. 

nil 

Peters. . 

Acme B 

Acme!;;!;";;"""c 

Acme E 

Akron  Multi-Truck...  20 

American Z5 

American 40 

Armleder 20 

Armleder    HW 

Armleder    KW 

Alco B 

Alco Bl 

Atco A 

Atlas  (York'  Dispatch  21 

XII  ei  bur  i 20R 

Atterbury 7C5C 

Atterbury 7D 

Atterbury 8E 

Autocar XXI-UF 

XXI-UG 

Autocar XXVI-Y 

Autocar  XXVI-B 

liable H-1M 

liable H  m 

Available H-3H 

Available H-S 

Available H-7 

Avery 

Bell      E 

Bell , O 

Bessemer    C 

Bessemer H2 

Bessemer    J2 

Bessemer K2 

Bethlehem   K 

Bethlehem G 

Bethlehem  II 

Bethlehem  J 

Bollslrom B-21 

Bollslrom    A-20 

Bollslrom 30 

Bollstrom        50 

Bollstrom  70 

Bridgeport A 

Bridgeport B 

Bridgeport C 

Bridgeport D 

Brinlon    F 

Brockway S« 

Brack  way     KS 

Brockway R4 

Brackway T 

Capilol Gll^ 

Capitol H2J4 

Capilol K2H 

Capitol M3l-2 

Chevrolet    G 

Chevrolet T 

Chicago C1H 

Chicago CZyi 


AIlllIlEVIATIO.\S—  Makers   ..i    I'arln— (Con)— 


l)lr      1 1.  ■!■  ii    r 

Din     Detroit  lubricator 

in.  i.      Dunbar  Ufg.  Co. 

■  •■■■Ml        I'         !     i 

Dunk      Dunkirk 

i>n  r  Gear  Corp. 

Illir  .  .    si.-.  1 

Pr.-lu 
BJ  >l      i  Dgllab  * 

Menli  k 
I   4  O  ,   Orris 

lainmn      1  i-.  tnann 
Bna     lu-nrii  carburetor 
Eric 

Murk      Bnreki 
!><l      i 
<.IIA>      Golden,      Belknnp 

*  Bchvrnrti 

I .  A  I  I 
(.All 
GCS — Gonl.n  city  .prliitri. 


i.-l,  -■•  . 

Qodn 

llur     Harrison 

lliirt      Hartford 

llnrx 

llll>  II   He.     Wheel    Co. 

HAD     Hcopea     Broa.     &. 

II.VK      .V    Kilburn 

llor     Rerculea 

IlKhy     Hlgbwajr     Kngine 

llii.k      llinkl.v 
B-Shan      n   i.  show 
H-S  eh.  ii  Kpiiiman 

II.mI     Hydraulic 
l<ll     Ideal 
Inl      I.  ■ 

Iron       Ii 

.Iik-i>\       I  i.i'hiirrh- 

Jck— Jnckx.n    Auto   Ttnd. 
Jmil     Jameatown  Car 
Parta 


i  &  ( 


Jna— Pbinea 
John 

KA.I! 

K«-l       K.  ,  -iv   Wh.el  Co. 

Kng  .ii  idlator 

■ 

l\.\\  .  B  W     IcTiltion  Co. 

I.nnr  Lauralne  Magneto 


I    :,, 


l.avii: 


1.4'lt      I  ■     I: 

I. Kill       I.ighl    M    . 

LlKKi      l.i-- 1-  n    .Spring  & 
Axle  Co. 

I   -  1  .lie  Co. 

Ink     Long 

l.l  Kll       l.n  ii 
I.>f        I. 

Miin.i      Mar,  i.H.nt  Mfg.  Co. 
McCn 

DI.VK       M.  reliant    i  Evans 

Met      Mi  ord 

Hecfa    Mechnrrl,  a  Machine 

>!<-rl       Merrill    Spring    Co. 

>lnr<-l.      Monarch 
Mo.l        I 

Morn      Morgan  Mtg.  Co. 
Hath  — Mather 


MWI 

Nail 


\\  hi  el  I  lorp. 


>iiln      \.,ri.  i   i 
N-E        S     llh    Ia,~t 

On  "A  »i>     On  a  .v  Spicer 
I'.VH     Parish   .v    Bingham 
I'fv     I-,  rfej    i  ■ 
l"t;li     Pittsburgh    Preased 

Sleel 

Phro— Pharo  m 
I'iii        Pittsburgh     Model 
Engine  Co 

MfB.  Co. 


•ru.l      It 


,1,1, 


i  >  rl  «l      Rnyfleld 
It. .svl      Win    II     Knwland 
It.iy        Boyei  Wheel  r<>. 
U-'V      It,. iii.     I  nrri.-v 
Bn»»l- Riisv.-i  Axle  Co. 
Suit     Saginaw 
v-ii        tllsbury 

Sn  s  u       BnTSge    Arms 

Sch         i, -a is.    Wheel    o>. 
Schblr 

Sliar — Sburon  Prcaecd 
Stwl  ro. 


Shel— Shi  Idon 

Sim — Siiiims  Magneto  Co. 

Sin.|. 

S-K         iik  Kims  Steel  Co. 
Slllh       A     l.l     .Sniith 
Ml   A     \. 

Sn&Sp 

s-r     Standard   rnrts  Co. 

SpAI'l     Splci  r  S  Plexitc 

spin     Splltdorf 

sp-r 

Sp<l  Pet      -i       r  Ai 


Spring 
Sterl      sterling    bearings 
Stmbg     sir,, ml.  rg 
Stn     Standard   Wheel  Co, 

Slh      Sn  iih   st,  ,1   wl I 

S-W  Steirks-Wlthington 
ThAlln  ThennoldA Baker 
TliA  III— Thermold  A 


Rlmd 


Till— 'lillotson 

liiiil.ii 

Torbn 

Iriis        I         ...    lity 
Iron    H 

T-S      i  irner  Seymour 

Tuth— Tnthlll 

I  in      i 

I  ii  .  ~i      i  alversal  Much. 

1  .P.     i      i     i  roducts  Co. 

I  .8.     i      -    -    ring  Co 

Wnb  —  Wabash   Radiator 

Co. 
Warn-  Winner 

Wan      u 

\\  a.      '.',  ..ii,    Wheel  Co 
Wea     Wi  Idli  i 

\\  ml      \\  ,  -tinirliousc 
»>-»'        Western  Wheel 

Co. 
Wis — Wisconsin    Tarts 
Wol-w 

W-S—  Wist       Steel       CBBt- 

W'«.'     Wisconsin    engine 
y  nur — Yotingwtown 
Pressed  Steel  "'o. 
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Specifications  of  Gas 


Name  and  Model 


chk.i. cjj 

Chkigo DS 

Climber A 

CMeidile 3*C 

Otdesdale 42C 

Oydesd.le 6SC 

Clyde*)ale 6SEC 

Clydesdale 90C 

Clydesdale UOC 

Commerce . 


16 


Concord ^  B 

Concord 

Cook 

Corbitt E 

Corbitt D 

Corbitt C 

Corbitt B 

Corbitt A 

Corbitt AA 


Day-Elder A 

Day-Elder B 

Day-Elder D 

Day-Elder C 

Day-Elder F 

Day-Elder E 

Dearborn 

Dearborn 

Defiance 

Defiance 

DeKalb E2 

DeKalb E2j 

Dependable A 

Dependable C 

Dependable D 

Dependable E 

Dependable G 

Diamond-T T 

Diamond-T \i 

Diamond-T K 

Diamond-T EL 

Diamond-T. S 

Dodge  Brothers 

Dorris K-4 

Dorris K-7 

Douglas 

Douglas 

Duplei 

Duplex 

Duty 


Save . 

P4B 

P.vB 

IWB 

P,\B 

TAB. 

P4B. 

Drt .. 

Drt.. 

Drt 

P.vB 

I'.vH. 

P.VB 

I'.VB 


Eagle 


100-2 


Facto 

Fageol  (Cal.) .  . 
F.geoKC.I.).. 
Fageol  (Cal.) .  . 
Fageol  (Cal.) .  . 
Fageol  (Ohio). 
Fageol  (Ohio). 


Ford 

F.WD B 

Fulton 

Fallon 

Carlord KB 

Carlord 70H 

Carlord «6 

Carlord 

Carlord 

Gary 

Gary 

Gary 

Gary 

CMC 

C.M.C 

CM.C 

G.M.C 

C.M.C. 

Graham  Bros 

Gramm-Bernslein. 


Gran 


i-Bernsteir 
■  Bernsteir 
.Berniteir 


Plan 

Prsh. 

Caa... 

Prsh. 

Prsh. 

Prsh 

Cas. . 

8ml 

Smh 
Smh 
Bmh 
Smh. 

Drt 
Smh 
Smh. 

I\x-B 
P.xB 


p-stl.. 

p-stl.. 
p-stl . . 
p-stl.. 
P-stl. 
rol-c . 
p-stl . 
P-stl . 

p-stl. 

p-stl. 
p-etl. 

p-stl 
p-stl . 
rol-c. 
rol-c. 
rol-c. 
rol-c. 

rol-c  . 

p-sti 
p-stl . 

p-stl 
p-stl . 
p-stl 
p-stl . 
p-stl . 
rol-c  . 
p-stl. 
p-stl 
p-stl 
p-stl 
p-stl 
p-stl 
p-stl 

p-stl 

p-stl 


s-flex.. 
s-flex. . 
s-flex.. 

s-flex. 


s-flex. 

-Hex, 
:-flex 


p-Stl  . 
I'-Stl  . 
p-stl 
p-Stl  . 

p-stl. 
p-stl. 
p-stl. 

p-stl 

p-=tl 

p-stl 
rol-c  . 

p-stl. 
rol-c. 

P-stl. 

P-stl 
rol-c. 
rol-c 
p-stl. 
p-stl. 
rol-c. 
p-stl 

p-etl, 
p-stl. 


36x5 
36x6 
36x6 
34x3! 
36x3, 
36x4 
36x4 
36x5 
36x6 
34x4J 
35x5 
35x5 
36x34 
... 

36x4 
36x4 
36x6 
34x3! 
36x31 
36x3! 
36x4 
36x5 
36x6 

34x3! 
34x3! 

36x4 
36x4 

36x5 
36x5 

34x4 
35x5 
35x5 
35x5 
34x3! 
36x4 
34x5 
34x3! 
34x5 
36x4 
36x6 

311x3,; 

36x4 
36x5 
36x6 
36x6 
33x4 
36x4 
36x5 
36x5 
36x6 
35x5 
36x8 
34x3! 

34x3* 
28x3 
36x4 

36x4* 
.34x3! 
34x4 
36x5 
36x6 
36x4 
36x5 
35x5 
311x31 
36x4 
36x5 
36x6 

311x3  5 

36x6 
35x5 
34x4 

311x3; 
36x4 
36x6 

36x5 

3,6x6 
35x5 
88zl 


Silxf. 
36x6 
35x5 
3.1x3! 
36x4 
36x5 
36x6 
3  5x6 
33x5 
36x3) 
36x3! 

36x4 

36x4 


36x111 

KM.' 

3sx7 

34x5 

36x5 

36x7 

36x7 

40x10 

40x12 

34x4) 

35x5 

36x6 

36x6 

36x6 

36x8 

36x8 

38x7 

34x4 

36x5 

36x7 

36x7 

36x10 

40x6d 

34x4 

34x5 

36x7 

36x7 

36x5d 

36x6d 

34x5 

34x7 

36x6 

38x7 

36x5 

36x6 

36x6 

34x5 

36x6 

36x7 

38x7 

36x5 

36x7 

36x5d 

40x6,1 

40x6d 

34x4 

36x7 

36x10 

37x8 

37x8 

38x7 

36x8 

34x5 

34x6 
28x3 
36x4d 

36x8* 
34x6 
36x7 

.36x5.1 

40x6d 

36x4 

40x5.1 
36x6 
36x5 
36x7 
36x5,1 
111x6,1 
32x1 ; 
36x6 
35x5 
34x6 

36x4 
36x7 

40x6,1 
36x5rl 
40x6,1 
38x7 
40x8 
40x5,1 
40x6,1 


font. 
CODt. 

I 'out. 

1-1,1,1,1 

Bu.ta. 
Bu.la. 
Buda. 
Her... 
Cont. . 
Cont.. 
Cont.. 
Cont.. 
Cont. . 
Cont.. 

Cont.. 
Cont. . 
Cont. . 
Buda.. 
Cont.. 
Buda.. 
Buda.. 
Buda.. 
Hehv 
Hsl.y 
Cont.. 
Cont. . 
H-S.. 
Buda. 
Buda. 
Buda. 
Bu.la. 
Hink. 
Hiul. 
Hink. 
II, lit. 


Prud'.' 
Prud..  wd.. 


M,.tt. 
Way. 


Auto.. 
Auto.. 
Sth.. 


36x5 
36x7 
10x5.1 
10x6,1 
36x6 
33x5 
36x5 
36x5 
36x7 
36x4.1 


Weill. 
P.  1,1a. 
Hmk. 
Buda. 

Gray. 


Buda..  4-3}x5J-22  5 
L«R. .  4-3,x4§-15.6 
Buda..4-4}x5J-29.0 


4-4!x5J-32.4 
4-4!x5!-32.4 
4-3!xo  -19.6 
4-4^x5  -22.5 
4-»Jx5  -22.5 
4^Jx5!-29.0 
4-4jx5!-32.4 
4-4U5J-32.4 
4-4Jx6  -36.1 
4-35x5  -22.5 
4-35x5  -22.5 
4-35x5  -22.5 
4-i  X55-25.6 
4-1  x5i-25.6 
4-4}x5J-28 .9 
4  4;x.V.  2S  11 
4-4  X5J-25.6 
4-35x5  -22.5 
4-35x5  -22.5 
4-4}x5J-27.2 
4-4Jx55-27.2 
4-4ix5!-32.4 
4-45x6  -36.1 

4-35x5  -22.5 
4-35x5  -22.5 
4-44x55-27.3 
4-44x5  -29.0 
.4-32.4 
4-44x6  -32.4 
4-35x54-22.5 
4-35x54-22. 5 
4-35x5  -22.5 
4-35x5  -22.5 
4-44x55-27.2 
4-44x54-27. 2 
4-34x5  -19.6 
4-35x54-22.5 
4-4  X54-25.6 
4-44x54-29.0 
4-44x6  -32.4 
4-35x54-32.4 
4-4  X54-25.6 
4-44x54-29.0 
4-44x5! -32. 4 
4-45x6  -36. 1 
4-3JX44-24.3 
4-44x5!-29.0 
4-44x54-29.0 
4-35x54-22.5 
4-44x5! -29.0 
4-4  X54-25.6 
4-44x54-29.0 
4-34x5  -19.6 


Buda.. 
Wau. . 
Wau.  . 
Wau.  . 
Wau.  . 
Wau.  . 
Wau.  . 
Cont.. 
Cont. 
Cont.. 
Cont.. 
Cont.. 

Wm... 
H-S.. 
H-S... 

Buda. 

Buda. 

Wan. 

Buda. 
Buda 
Buda 
IP, da 
Buda 
Buda. 
Cont. 
Cont 

Cont. 

(.'...it. 

Cont 
Cont. 

("out. 
Cont 
Cut. 
Hint 


4-44x54-29.0 
4-35x55-22.5 
4-44x55-29  0 
4-14x64-32.6 
4-44x64-32.4 
4-4M5-18.2 
4-44x64-29.0 
4-35x5  -22.5 
4-45x54-27.2 
4-44x54-27.2 
4-44x54-32.4 
4-44x54-32.4 
4-35x4  -22.5 
4-4}x54-36.1 
4-34x5  -19  6 
4-3Jx5  -19.6 

4-3Jx54-22.5 
4-44x54-29.0 
4-45x55-36.1 
4-44x6  -32.4 
4-5  X64-40.0 
4-44x54-27.2 
4-44x54-29  0 
4-44x6  -32.4 
4-5  X64-40  0 
4-35x5  -22.5 
4-35x5  -22.5 
4-44x54-27.2 
4-44x54-32.4 
4-44x54-32.4 
4-3}x5  -22.5 
4-34x5  -19  0 
4-35x5  -22.5 
4-3}x6  -22  5 
4-44x54-27  3 
4-41x54-29.0 


cent... 
cent.. . 
ther... 

cent., 
cent.. . 
cent... 
cent., 
ther... 
ther.. 
ther.. 
cent.. 

cent., 
cent.. 

ther. 
ther.. 

cent, 
cent.. 
.■out. 
cent.. 

ther.. 

ther. 
cent., 
cent., 
cent.. 

cent,, 
ther. 
ther. 
cent 

.'.-nt. 
cent.. 
ther.. 
cent.. 
eent. 
cent., 
cent., 
cent., 
cent., 
cent., 
cent, 
cent. 
cent, 
cent, 
cent, 
cent. 

eent, 
eent. 

ther. 


Long. 
Long. 

Lone. 


own.. 
Chgo. 
McC. 
McC. 
McC. 
McC. 
Met'. 
McC. 

Bush. 

Bu-h. 
Bush. 
Bush. 
Bush, 
Bush. 
Chgo. 
Chgo. 

Pfx 
Pfx 


Lnc. . 
Lng... 
Lng... 
Lng.., 
Lng.. 
(i,vO.. 
(IAD. 
(IAD. 
(ISO. 
(l.vO. 
McC. 

ChliO. 

Chgo. 

Mod. 
Long. 

Murk, 


IGNITION 

ELEC 

SYSTEM 

s. 

Jj 

■5 

8. 

i 

u 

r- 

s 

« 

H 

S 

3 

cent  . 
neat, 

cent., 
cent., 
cent., 
cent., 
cent, 
cent., 
cent., 
cent. . 
cent., 
ther.. 
cent., 
ther.. 
ther.. 

cent.. 
cent.. 
oent.. 

Cdit.. 

Dent 

rent. 


Bush, 


own. 

McC 
Lvgn. 
T-S.. 


own. 

\u-r 
McC. 
McC. 

McC. 

McC. 
Yng. 

own. 


Brem  .fin.. 
Brem  .fin. . 
Chgo..  j  fin. . 

pin. 

pin  . 

pin . 

pin . 

Pin 
Long.. 
Long.. 

Lone. 


Chgo. 
McC. 
McC. 
McC. 
MH\. 
MC\ 
McC. 

Bush.. 
Bush- 
Bush.. 
Bush.. 
Bush.. 
Bush.. 
Chgo. 

ClLTO. 

Pfx.. 

Pfe.. 

Jck.. 
Jck.. 

Lnc. 

Lag. 

Lng.. 

Lng.. 

Lng. 

G&O. 

G&O. 

G&O. 

G&O. 

G&O. 

McC. 

McC. 

M.-C 

tVo. 

Chgo, 

Mod. 

Loriii. 

Lurk. 


Bush. . 
Mod. . 
Mod.  . 
Mod. 
Mod.  . 
Mod.. 
Mod. . 
Long. . 
Long. 
Long. 
Long. 
Long. 

McC. 
Lvgn. 
G&O. 


Chgo. 

Chgo. 
Chgo. 

Chun. 
McC 
McC 
McC 
McC 
McC 
Yng.. 

Lxmg, 
Long. 

Long. 
Long. 


sing.. 
sing.. 

sing.. 


Eismn. 
Eismn. 
Eismn. 
Eismn. 
Eismn. 
Eismn. 
Berlg.. 
Eismn 
1  isinn 
Eismn 
Eismn 
Eismn 


fixed., 
fixed, 
hand, 
hand, 
hand, 
hand, 
hand, 
hand, 
hand, 
hand, 
hand, 
hand. 


1&.-2 
al&L.. 

sl&i.., 

sl&i.., 

sl&i... 
sl&i... 

sl&i. . 

S&l. 

S&l... 


West- 
West.. 
West- 
West., 

Bijur. 
Bijur. 
Bijur. 


hand. . 
hand. . 
hand., 
hand. . 
hand. . 
hand, 
hand. 


Eismn 

Eismn. 

Li-inn 

ESsmn, 

li-iim 
Eismn, 
Bosch  - 
Bosch - 

I  - 1  ~  J I L  T  J 

Eismn, 
Eismn. 
Eismn 

Spltf  . 
Spltf  . 
Spltf  . 
Spltf 
Spltf  . 
Bosch 
Bosch 
Bosch 


Eismn. 
Eismn. 
West. . 
Eismn, 
Spltf. 

Eismn, 
Spltf. . 
Bosch 


Spltf. 
Spltf..  hand. 


hand. . 
hand. . 
band. . 
hand., 
hand. . 
hand, 
hand., 
hand. . 
hand. . 
hand. . 
hand. . 
hand. . 
hand., 
hand. . 
ha  ml. 
hand. . 
hand. . 
hand. . 
hand. . 
hand. , 
hand, 
hand, 
auto., 
hand. 
hand, 
band. 

hand, 
hand. 

band. 

hand. 


lghtg.. 

sl&i-2 
sUi-2 
lghtg.. 
lehtg.. 
lul-ite.. 
lghtg.. 

lghtg*. 
Itrhtg*. 
k'ht-* 
lirhtg* 

■hts*. 
lghtg.. 
none. . 
none.  , 
S&I-2.. 

S&1-2.. 


s&l. 


none 
none 
none 


(,&D. 
GAD. 

c&D.. 

Eismn. 

ESsmn. 

Eismn 


Eism* 
Eism* 
Eism*. 
Eism* 


Aut-L. 
West.. 
West. 

West. 
West. 


A 1-2. 
none. 
none. 


Land 
hand.,  lghtg. 


Spltf 

Spltf 

Spltf. 

Law.. 

Laur. . 

Eismn 

Eismn 

Eismn 


Eismn 
Berlg. 

Berlg. 


Spltf 

Spltf 

Eismn. 

Eismn. 

Eismn, 

Eismn, 

Lisnm 

Eismn 

Eismn. 

Eismn 

Eismn 

Eismn, 

N-E.'  .' 
N-E.  , 
N-E. 
Eismn 


hand. 
Land, 
hand 
hand. 
Land 
livd 
fixed, 
fixed. 

fixed  . 
fixed 
hand, 
hand. 

hand, 
Land. 

band. 

hand, 
hand. 

hand. 
band. 

hand, 
hand. 
hand. 
band. 

hand 

hand. 
hand, 
hand, 
hand 

hand. 

hand. 
Land, 
hand. 
hand, 
hand. 


lghtg. .  Spltf. 
Spltf. 


slAi  2 
S&1-2 
s&L2. 


sAl-2. 
si  1-2. 


none. 
sl&i.. 
lghtg. 

lghtg. 
Ightg. 
lghtg. 
sl&i.. 
sl&i.. 
slAi-2 
sl&i  -2 
sl&i  2 
sLVi-2 


Dctco. 

Eismn, 
Eismn. 
Eismn 
Eismn 
Kim  i  in 

N-E.'.' 
N-E.. 
N-E.. 
N-E.. 
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TRANSMISSION 


Mnrch 
Mnrch 
Mnrch 
Mnrch 


Simp.. 
Simp.. 


Mnrch 
Mnrch 
Mnrch. 
Mnrch 


Simp.. 
Simp.. 
Simp.. 
Simp.. 
Pierce. 
Cont.. 


Mnrch. 
Mnrch 
Mnrch. 
Mnrch 


W»u.. 
Wau.  . 
Wau. . 
Wau.. 
Wau  . 
Wau  . 
Pharo 
Pharo. 
Ftara 
Pharo 
Pharo. 


Plane. 


Simp. 
Simp.. 

ahnp. 

Simp. 

McCn. 
ftteCn. 

McCn. 
Mnrch. 
Mnrch 
Mnrch 
M  nrch 
Mnrch 
Mnrch. 


LlOtnr 

motor 

motor 
motor 

motor 


motor 


motor 
motor, 
motor 
motor 
motor 
motor 


motor, 
motor 

motor 
motor 


motor 
motor 

motor 

motor 


motor 
motor 
motor 

motor 


motor 
motor 

mote 
motor 
mote 

runt  or 

motor 
motor 

motor 


motor 


motor 
motor, 
motor 
motor 

motor 

motor 

motor 
motor 
motor 
motor 
motor 
motor 
motor 


[600 

1350 
12501   17 


Stmbg..  grv. 
Stmbg..  grv, 

Stmbg.. 

Stmbg.. 

Stmbg.. 
Stmbg. 
Stmbg. 
Stmbg. 
Stmtur. 
Zenith- 
Zenith.. 
Zenith.. 
Zenith.. 
Zenith. 
Zenith. 
Zenith. 


Stmbg. 
Stmb-. 
Stmbg. 
Stmbg. 
Stmbg. 

Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Stmbg. 


Stmbg. 
Stmbg 
Master 
Master 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Stmbg. 
Stmbg. 
Stmbg. 
Strut.-.. 
Stmbg.. 
Stewrt.. 
Stmbg.. 
Stmbg.. 
Schhlr. 
Schbir. 
Stmbg. 
Schblr. 
Zenith. 

Zenith. 
HoUey. 
Stmbg. 

Zenith. 
Zenith- 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zvnith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 

Stmbg. 
Carter- 
Carter.. 

Stmbg. 
Stmbg. 
Rmjfld 
Stmbg. 
Srmbg. 
Mas.. 
Mas.. 
Mas. . 

Marvl. 

Marvl 

Marvl. 


Stmbg. 
Stmbg. 
Stmbg. 
Stmbg. 


B-Lipe 
B-Lipe 
Munc* 
B-Lipe 
B-Lipe 

B-Lipe! 
B-Lipe . 
B-Lipe. 
Detrt . . 
B-Lipe 
B-Lipe. 
B-Lipe 
B-Lipe. 
B-Lipe. 
B-Lipe . 
B-Beck 
Fuller. . 
Fuller. . 
B-Lipe . 
B-Lipe. 
B-Lipe . 
Detlaf.. 

Covert . 
Covert . 
Covert . 
Covert . 
B-Lipe 
B-Lipe 
Fuller. 
Fuller. . 
B-Beck. 
B-Beck. 
Fuller. . 
Fuller  . 
B-Beck. 
Fuller. 
Fuller. . 
Fuller. 
Fuller. . 
Covert 
Covert . 
Covert. 
Covert . 
B-Lipe. 

Warner 

Warner 
B-Beck. 


Covert . 
B-Lipe . 
Covert . 

B-Beck 
Fuller  . 


B-Beck. 
B-Lipe. 
B-Lipe. 
B-Lipe. 
Detlaf.. 
Detlaf. 
B-Beok 
B-Beck 
B-Beak. 
B-Beck. 
B-Beck. 

MAE.  ! 
B-Beck 

Covert, 

B-Lipe 
B-Lipe 
B-Upc 
B-Lipe. 

Fuller'. .' 

Fuller. 
B-Lipe 
B-Lipe 

own.. . . 

own 

own.. . . 

Fuller'. ! 

Fuller'. , 

Fuller  . 
Fuller  . 


md-fl 

Befee 

■deo 

Stlf'C 

8elec 

mJm 

BS|  m 

nleo 
hIm 

Hied 

■Im 
nleo 
selcc 
mJm 
■etM 
mIoc 
mte 

-rl'-r 

■Im 
■Im 

irvl-c. 

inoVft 
boVe. 


Muncie 
B-Lipe . 
B-Lipe . 
B-Lipe. 
B-Lipe 
B-Lipe 
B-Lipe 
Detrt.  . 
B-Lipe 
B-Lipe. 
B-Lipe 
B-Lipe 
B-Lipe 
B-Lipe 
Cotta.. 
Fuller. . 
Fuller. . 
B-Lipe. 
B-Lipe. 
B-Lipe . 
B-Lipe . 

Covert . 
Covert . 
Covert . 
Covert . 
B-Lipe . 
B-Lipe. 
Fuller 
Fuller  . 
G-Lees 
G-Lees 
Fuller 
Fuller  . 
Muin-ie 
Fuller. . 
Fuller. 
Fuller 

Fuller. . 
Covert 
Covert . 
Covert . 
Covert . 
B-Lipe. 


Fuller. . 
Covert 
B-Lipe 
Covert 

Covert 

Fuller  . 


Detrt.  . 
Detrt.  . 

Warner 
Warner 


B-Lipe 

own... 
Fuller  . 
Fuller. . 
IV  Line 
B-Lipe 
own — 
own 


Fuller. 
own.. . 
own.. . 


mtr.  . 
mtr. . 

amid. 


lid. 

an  .id. 

■mid. 

amid. 

amid. 

amid. 

amid. 

mtr 

amid.. 


jst... 
mod. 
amid. 

amid., 
nmid 

amid., 
amid., 
amid., 

id.. 
amid., 

amid, 
amid. 


amid., 
amid.. 

amid. . 
amid.. 


worm 

worm 

worm 


worm. 
bevl-4 
bevel  . 


It-g 

bevel. 
int-g. 


Timk 
Timkn 

S-P. . .' 

Timkn 
Timkn 

Timk: 
Timkn 
Sal... 
Torbn. 
Torbn. 
Timkn 

Timkn 
Hero.. 

Shel... 
Shel... 
She!.  . 
Shel.. . 

Shel.    . 

SheL. . 
SheL. . 

Shel.  . 
Shel... 
Shel.  . 
Shel... 

Shel... 
Wsc.  . 
Wsc. . 
Torbn 
Torbn. 
Timkn 

Dunk 
Wis.. 
Wis.. 


Timki 

Timkn 

Timkn 
Timkn 
Wis. 

Wis. 

Shel, 


Timkn 

S-P. 

Timkn 

Timkn 

Timkn 

Timkn 

Timkn 

Timkn 

Timkn 
Timkn 

Timkn 


coi.;; 

RussL. 

Timkn 
Timkn 

Timkn 
Timkn 
Timkn 

Timkn 
Timkn 

Timkn 
Timkn 
Timkn 
Timkn 
Torbn. 

Clrk.' '. 


IM    (III 

8.25 
7.75 
s  7fi 
11.66 

1.66 
4.16 
7.75 

lo  ;;u 


7  75 
7.75 

11    H 


7.25 

s  H 

II)  Xi 
.1.70 
6.00 
9.25 
0  88 
12.00 
13.67 
7.00 

7M 


sprgs. 
sprgs. 


eprga. 
sprgs. 
nprgs. 


-rd.. 

-rd.. 
sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs. 


St-m  I 
i-P.  . 

Math 

Math 

Math 

Math 

Math 
Row  I. 


Penn. . 
Tuth.. 
Chmp. 


Math 
Math 
Math 
Math 
Math 
Math 
Math 
Math 
Math 
Math 
Math 

Tuth. 
Row! 

KowL 


ext-r-v 
int-r-w 
int-r-w 
int-r-v, 
int-r-w 

int-r-w 
ext-r-v 


int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 

int-r-w 
int-r-w 
int-r-w 
int-r-w 

int-r-w 

ext-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 

int-r-w 
it-r-w 
ext-r-w 
ext-r-w 
ext-r-w 
ext-r-w 
ext-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
ext-r-w 
int-r-w 
ext-d-s 
ext-r-w 


nt-r-w 
nt-r-w 
nt-trw 
nt-r-w 
nt-r-w 
ext-d-s. 
t-d-s. 
ext-r-w 
ext-r-w 

int-r-w , 
int-r-w , 
ext-d-s. 
int-r-w , 

int-r-w , 
int-r-w , 
it-r-w. 
ext-r-w 
int-r-w , 
int-r-w , 
int-r-w . 
int-r-w 
ext-r-w 

ext-r-w 
int-r-w 
int-r-w 
int-r-w 


int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
at-r-w 
it-r-w 
u  t-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 

int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
bt-r-w 
int-r-w 
t-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 

ext-r-w 
int-r-w 
int-r-w , 
ext-r-w 

l  t-r-w 


int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
ext-r-w 
int-r-w . 
ext-d-s. 

inUr-w , 
int-r-w , 
int-r-w . 
nt-r-w 
nt-r-w , 
int-r-w . 
it-r-w . 
int-r-w, 
int-r-w . 
int-r-w, 
int-r-w . 
int-r-w , 
int-r-w, 
int-r-w 
int-r-w 
t-d-s. 
int-r-w . 
int-r-w 


Ross, 
Jacox 

Jacox 


Gem. 

Gem. 
Gem. 
Gem. 
Gem. 

own.. 
Ross 

Lavn. 

Lam 
ELom 


Peters. 

Hart. . 
Spicer. 
Spicer. 
Spicer. 
Spicer. 
Spicer. 
Spicer. 
Spicer. , 
Spicer. 
Spicer., 

Spicer. 
Spicer. 
Spicer. 
Blood. 
Hart.. 
Hart. . 
Hart  . 
Hart. . 
Hart.. 
Hart.. 

Hart  , 
Hart. . 
Hart.. 
Hart.. 
Hart.. 
Hart.. 
Hart. . 
Hart. . 
Arvac. 
Arvac. 
Hart. . 
Hart. . 
Acme. 
Acme. 

A erne" 

Sn.VSp 
Sn&Sp 
SruVSp 


Arvac. 
Peters. 
Peters. 
Acme. 

M<fcE.. 

Therm. 
Spicer.. 

Spicer. 

SpATh 
SpATh 

<P\-Th 
<l>\  ih 
Sp.vTh 
Peters. , 
Spicer.. 
Spicer.. 
Spicer. . 
Spicer.. 

Blood!! 

Spicer. . 
Spicer.. 

Sn&Sp. 
Spicer. . 
Spicer. . 
Spicer. . 

Wart.1"." 
Hart..  . 
Hart... 

Spicer. . 

bnval.  , 


Chicago C3M 

Chicago D5 

Climber A 

Clydesdale J2C 

Clydesdale 42C 

(Ivdeidale 65C 

Clydesdale &SEC 

Clyde*dale 90C 

Clydesdalo 1Z0C 


Commerce 12 

Commerce _1 6 

Concord A 

Concord AX 

Concord B 

BX 


Corbitt E 

Corbill D 

Corbitt C 

Corbitt B 

Corbitt A 

Corbitt AA 

Day-Elder A 

Day-Elder B 

Day-Elder D 

Day-Elder C 

Day-Elder F 

Day-Elder E 

Dearborn F 

Dearborn 48 

Defiance D 

Defiance E 

DeKalb E2 

DeKalb E2M 

Dependable A 

Dependable C 

Dependable   D 

Dependable , E 

Dependable G 

mond-T T 

mond-T U 

Diamond-T K 

mond-T EL 


nd-T. 


Dia 

Dodge  Brothel 

Dorrii '.K-4 

Dorria K-7 

Douglai 

Douglaa 

Duplex A 

Duplei E 

Duty 21 


F.gl, 


100-2 


1921 


Facto 

Fageol  (Cal.). 

FageoHCal.) 

Fageol  (Cal.) 

Fageol  (Cal.) 

Fageol  (Ohio) Md 

Fageol  (Ohio) Hd 

Federal SD 

Federal TB 

Federal UE 

Federal WE 

Federal XE 

Ford TT 

F.W.D B 

Fulton A 

Fulton C 

Garlord 25B 

G.rford 70H 

Garford «g 

Garlord 77D 

Garford 6SD 

Gary I 

Gary J 

Gary KT 

Cary M 

G.M.C 16 

C.M.C Jl 

C.M.C i| 

G.M.C 7| 

G.M.C 101 

Graham  Broa A 

im-Bernetein. . .  .11 

Gramro-Berrvtein. ..  .IS 

im-Bernetein CS 

im-Bwnat«in . .  .  2t 
im-Bvntlein.  .    .21 


For  abbreviations  tee  page  886. 
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Specifications  of  Gas 


lei 

% 

FRAME 

TIRES 

WHEELS 

ENGINE 

H 

a 

Size  in  Ins. 

s 

1 

S 

VI    . 

551 

|u 

_-Z 
u 

z 

u 

COOLING 

IGNITION 

ELEC.  SYSTEM 

Name  and  Mo 

S 

S 

£ 

£ 

RADIATOR 

H 

S 

t 

H 

£ 

^ 

CASE 

CORE 

u 

i 

H 

i 

H 

i 

Gramm-Bernslein 
Gramm-Bernstein 

Hahn 

Hahn    

Hahn 

Hahn 

Hahn 

Halfur 

..35 
50 
17 

CD 
EE 
F 
U 
EF 
E 
R 

31 
5 
H 

li 

21 
3J 
1 

:. 

-'! 
H 
24 

3i 
5 
7 

H 

3, 
5 

li 

3J 

2i 
31 
1 
11 

li 
li 

11 

31 
li 
2 
21 
31 
5 
2 

! 

l 

1} 

35 
31 

u 

3 
31 

4 
2 

i; 

24 
34 

2! 
I 
11 
11 
24 
34 
■i\ 
3i 

I 
2 
24 
31 
14 
24 
1 

1! 
2 
2! 
31 
5 
11 

21 

S 

2 

14 
24 
84 
5 
\ 
H 
24 
14 

2 
1 
II 

56    t 

68 

40 

40 

62 
165 
132 

so 

136 
6S 

6S 
68 

lis 
47 
32 

.in 

60 

6(1 
1481 

'IS; 
174 
156 
175 
115 
130 
140 
140 

110 
lis 
160 
134 
150 
156 
100 
170 
132 
124 
115 
128 
12s 
138 
160 

150 
1444 

144* 

15.". 

1.52; 

16.5 
10.5 
134 

144 
100 
16(1 
lis 
lis 
136 
141 
144 
1.50 

156 

1.56 
150 

150 

114 
1.50 
156 
152 
10s 
I6.S 
130 
143 
153 
160 
163 
lsll 

13] 
162 
129 

136 
13S 

132 
134' 
164 
140 
1 16 
130 
in 

wn.. . 
wn... 
*avg.. 

D£B.. 

Prsh.. 
savg*. 
Prsh.. 
Prsh.. 
P&B.. 
P&B.. 
>wn.. . 

>wn.. . 
)wn.. . 
jwn... 

DWn.. . 
3wn.. . 

3yd.'  ! 
Hyd.  . 

Shar.. 
3har 

Shar . . 

own.. . 

own.. 

p&b'.  '. 

P&B.. 
P&B. . 
P&B.. 
P&B.. 
P&B.. 

Cas... 
Drt. . . 
Drt. . . 
Drt... 
Drt.. . 
Drt... 
Drt. . . 
own.. . 

Shar'. ' 
P&B.. 

own.. . 
Smh 

Sink    , 
Smh.  . 

own.. . 
own.. . 

I'&il 
P&B. 
P&B. 

own.. 
Save 
Savg 

Savg. 
Prsh. 

P&B. 

Mtl.. 

>Stl.  . 
>-Stl.  . 

Xtl.  . 

p-stl.  . 
p-stl.  . 
p-stl.  . 
D-Stl.  . 

p-stl.  . 

1-Stl.  . 

ex... 
ex. . . 

igid.. 

ex... 

ex... 
lex . . . 
lex. . . 
lex . . . 
-flex. . 
-flex. . 

>pt. . . 
>pt. . . 

pnu..  . 

ol* . . 
ol* . . 
ol*. . . 
pnu*. . 
ol. . . . 
pnu..  . 
ol*. . . 
pnu.. . 
ol 

ol. . . . 
ol. . . . 
ol.. . . 
ol.... 

sol... . 

sol. .. 

30l*.  .  . 

sol*... 
sol*. .  . 
opt. .. 
opt.  . . 
pnu..  . 
pnu... 
sol . . .  . 
sol ... . 

opt . 
opt.  . . 
sol. .. . 
sol*. . . 
sol*.... 
sol*. . 
sol*. .  . 
sol*... 

pnu. . . 
opt.  . . 
opt.  . . 
opt . 
opt.  . . 
sol 

sol..  . . 
sol..  . . 
pnu.. . 
sol. . . . 
pnu... 

sol 

pnu.. 
sol 

sol*... 
sol. ..  . 
sol... . 
sol*... 
pnu..  . 
sol*. . . 
sol... . 
sol...  . 

sol 

sol. . . . 

sol 

sol... . 

sol 

pnu. . . 
sol... . 
sol... . 
sol  ... 
sol... . 
sol... . 
sol*. . 
sol*. . 
sol*. . 
sol... . 
sol... . 
sol... . 
sol... 
sol... 
sol... 

opt. . 

BOl... 

sol. . . 

sol... 
sol... 
pnu.. 
pnu.. 
sol... 

S6x5 
16x6 
55x5 

56x31 
J6x4 
36x5 
34x5 
36x6 
35x5 
35x5 
34x5 
36x4 
36x5 
36x5 
36x5 
14x34 
;ovi 
36x5 
'.(Mi 
34x31 
36x4 
36x5 
36x4 
36x5 
35x5 
15x4 
34x34 
34x31 

36x31 
36x4 
36x5 
34x31 

36x4 
36x4 
36x5 
36x5 
34x5 
34x5 
30x3.'. 

36x34 

30x.i ; 
36x  1 
36x5 

36x7 
30x35 
35x5 
36x4 
36x6 
36x5 
38x7 
34x4 

36x4 
30x4 
36x5 
36x4 
32x41 
34x31 

36x4 

36x5 
36x5 
36x5 
36x6 
36x6 
34x5 
36x4 
36x5 
36x31 
36x4 
36x5 

34x31 

3.1X5; 

86x4 

36x4 
50x51 
36x6 
34x3 

16x4 
35x4 

36x4 

31x3! 
36x4 
36x5 
36x6 

55x5 
52x31 
36x4 
56M1 
31,  vl 
3.5x5 

34x34 

I0x5d 

0x6,1 
!8x7 

36x5 
36x8 
36x10 
34x5 
40x12 
35x5 
36x7 
3Sx7 
36x6 
16x5  ! 
40x6  1 
40x6,1 
34x5 
36x7 
:ox5,l 
40x6,1 
34x5 
36x6 
16x10 
36x7 
(Ox.5,1 
35x5 
36x6 
34x 
34x6 

36x5 
36x4d 

36x5d 
34x5 
36x7 
36x8 

36x5,1 
111x6,1 

34x6 
34x5 
36x31 
36x4 
36x5 
36x6 
40x10 

36x7 
36x5 
38x7 
36x7 
42x9 
36x10 
44x10 
34x6 

36x5 
36x8 
36x10 
36x8 
32x41 
34x6 
36x6 
56x4,1 
40x5,1 
40x5d 
40x.5d 
40x6J 
10x7,1 
38x7 
36x8 
40x10 
36x5 
36x7 
36x5 
34x5 
56x6 
36x7 
36x8 

50x5  1 
40x12 
34x5 
36x7 
36x7 

36x6 
34x5 
36x7 

36x5.1 
40x6,1 
35x5 
32x4 

30x11 

38x7 
36x7 
35x5 
34x5 

3th... 
3th... 
Roy... 

3ch*.. 
3ch*. . 
Bim*. 
Sen*. . 

Stn... 
Sth... 

Sth... 
Sth... 

Sth... 

Sth. . . 

Crn..  . 

Crn..  . 

Crn... 

Sth... 

Bim 

Bim... 

Clrk.  . 

Stn... 

Stn... 

Prud. 

Det..  . 

Roy.. . 

Roy... 

Sth... 
Sth... 
Sth. . . 
Bim.. . 
Day.. 
Day.. 
Sth... 
Sth... 
Bim.. 

Stn... 

Day.. 
Clrk.. 
Chk.  . 
Clrk.  . 
Bim... 

Bim*.. 
Sth... 
Sth... 
Sth... 
Way. 
E&l '. 
Crn..  . 
Crn..  . 
Crn..  . 
Smh.  . 
Clk. .. 
Sth... 
Sth... 
Way. . 
Int. .  . 

Prud.. 
Prud.. 

Sth.. 

Sth.. 

Sth.. 

Sth.. 

Sth 

Way. 

Wav. 

Way. 

H&D. 
H.UJ 
HAD. 

Sth.. 
Sth.. 

Bim... 

nt.... 

lit.... 

»d.. . . 

wd*... 
sd*... 
»d*. . . 
wd.... 
mtl... 
wd — 
rut . . . . 

mt 

mt 

mt 

mt. . . . 
mt.. . . 

wd 

wd.. . . 
wd.. . . 

wd..  . . 
wd.. . . 
mt.... 

mt. . . . 
wd.. . . 
wd... 
wd..  . . 
wd.. . . 

mt. .  . . 
mt    . . 

mt 

wd.. . . 
mt. .  . . 
mt. . . . 
mt. . . . 
mt.. . . 

wd 

wd.. . . 
wd.. . . 
wd.. . . 
wd. . 
wd.. . . 
wd.. . . 

wd.. . . 
wd.. . . 

wd 

mt. . . . 
mt. . . . 

mt 

mt. . . . 
wd.. . . 

wd*... 
mt — 
mt.. . . 

mt 

wd..  . 
wd.. . . 
wd.. . . 
wd.. . . 
wd.. . . 

mt 

mt. . . . 
mt. . . . 
mt. . . . 
wd — 

mt 

mt. . . . 
wd.. . . 
wd.. . . 

mt 

wd. . . . 
wd.. . . 
wdt. . . 

mt 

mt 

mt 

wd.. . . 
wd.. . . 
wd..  . . 

wd.. . . 
wd.... 
wd.... 
mt. . . . 
rat. . . . 
wd.. . . 
wd.. . . 
wd.. . 

Jink. , 
TJont. . 
Uont. . 

TJont.. 
3ont.. 
TJont.. 
nont. . 
Sont, . 
Sink. . 
Hink.. 
Cont.. 
Cont. . 
Cont.. 
Cont.. 
Cont.. 
Buda.. 
Buda.. 
Buda. 
Buda.. 
Buda.. 
Buda.. 
Buda. 
Buda.. 
Bndo.. 
Cont. 
Cont.. 
Buda.. 
Cont.. 

Cont.. 
Cont.. 
Cont.. 
Wau. . 

Wau. . 
Wsc. . 
Lye.  . 

own.. 

Cont.. 
Buda. 
Buda. 
Buda. 
Buda. 
Buda. 
Buda. 
Wsc... 

Cont.. 
Wsc. . 
Wsc... 
Buda. 
Lght.. 
H-S.. 
own., 
own., 
own., 
own.. 

Buda 
Cont, 
Her... 

own.. 
Cont... 
Cont. 
Cont.. 
Cont. . 
Cont.. 
Buda. 
H-S.. 
Her.. 
Her:. 

Cont.. 
Cont. . 
Cont.. 
Cont. 
Cont. 
Buda. 
Gray. 

(5,111. 

1-41x51-32.4 
l-4}x6  -36.1 
1-31x5  -22.5 

4-4|x5J-27.3 
1-41x54-32.4 
4-41x51-32.4 
4-31x5  -22.5 
4-4Jx6  -36.2 
i-J  x51-25.6 
4-41x51-29.0 
4-3|x5  -22.5 
4-41x54-27.3 
4^1x51-32.4 
4-41x51-32.4 
4-41x51-32.4 
4-4}x51-27.2 
4^11x51-29  0 
4-4Jx6  -32.4 
4-41x6  -32  4 
4-3?x5i-22.5 
4-41x51-29  0 
4-41x6  -32.4 
4-41x5f-29.0 
4-41x51-29.0 
4-3}x5  -19.6 
4-41x51-27.2 
4-35x51-22.5 
4-3jx5  -22.5 

4-31x5  -22.5 
4-i  Jx5i-27.2 
4^1x51-32.4 
4-31x51-22.5 
4-41x51-27.2 
4-41x51-27.2 
4-43x51-30,6 
4-5  X61-40.0 
4-4  x5  -2.5.6 
4-31x5  -19 .6 
4-31x51-19  6 
1  51x5;    19  6 
4-3tx51-19.6 
4-4}x5  -29.0 
4-41x5  -29.0 

4^1x51-32.4 
4-3}x51-22.5 
4-31x51-22.5 
4-41x51-29.0 
4-41x51-29.0 
4-41x6  -32.4 
i-i  x6  -32.4 
4-4  x5  -25.6 

4-35x5  -22.5 
4-4  x6  -25.6 
4-4}x6  -27.8 
4-41x6  -29.0 
4-31x41-16.9 
4-31x5  -19.6 
4-35x51-22.5 
4-35x51-22.5 
4-41x61-32.4 
4^1x61-32.4 
4-41x61-32.4 
4-41x61-32.4 
4-11x61-32.4 
4-35x54-22.5 
4-41x55-27.2 
4-41x51-32.4 
4-3;x5J-24.0 
4-4}x51-29.0 
4-45x51-29.0 
4-44x5}-27  2 
4-41x51-27.2 
4-44x51-27.2 
4-41x51-32.4 
4-41x51-32.4 
4-5  X6S-40  0 
4-34x5  -19.6 
4-4  x.5!-25.6 
4-4  X51-25  6 

4-4  x.35-25.6 
4-35x5  -22.5 
4-41x51-27.2 
4-41x51-32.4 
4-45x6  -36.1 
4-3ix5}-22  5 
4-31x5  -19.6 
4-4»x51-27.2 

4 

2 
4 

4 

2 
2 
4 

2 
4 
4 

4 
4 
2 
2 

2 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 

4 

4 
2 
4 

2 
2 
2 
2 
4 
4 
4 
4 
4 
4 
4 

2 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
2 
2 
2 
2 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
2 
2 
4 
4 
4 
4 

4 

4 
4 
2 
2 
4 
4 
4 

.ent.. . 
ent... 
her.. . 

:ent.. 
:ent.. . 
:ent. . . 
:ent,. . 
cent.. 
cent.. . 
cent.. . 
cent. . . 
cent... 
cent.. . 
cent.. . 
cent.  . 
cent.. . 
cent. . . 
cent.. . 
cent.. . 
cent... 
cent.. . 
cent... 
cent... 
cpnt.. . 
ther.. 
cent.. . 
ther..  . 
ther..  . 

cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent... 
ther... 
cont,  . 

cent.. . 
cent.. . 
ther..  . 
ther..  . 

cent. . . 
cent.. . 
cent.. . 
cent... 
cent... 
cent.. . 
cent.. . 
cent.. . 

cent... 
cent... 
cent... 
cent,. . 
ther... 
ther... 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 

.'.■Tit  .  . 

cent . . 
cent. . . 
cent.. . 
cent... 
cent... 
cent... 
cent,. . 
cent.. . 
cent... 
cent... 
cent... 
ther. . 
cent.  . 
cent.. . 

ther.. 
ther. . 
cent.. . 
cent... 
.'.-lit.. 
ther.. . 
ther.. . 
cent... 

wn.. . 

lod"! 

)wn..  . 
>wn.. . 
pwn..  . 

jwn. . . 

^ng. . . 
jog... 
Jig.. 
Lng  .  . 
Chgo. 
Chgo. 
Chgo. 
Chgo. 
own..  . 
own.. . 

Chgo. 
Chgo.. 

Lygn.. 
Lvgn.. 

Lng. . . 
Lng. . . 
Lng. . . 
Mi'C  . 
MeC. 
McC. 
MeC. 
MeC 
Log... 
Lng. . . 
own.. . 

Lng. . . 
own.. . 

own.. . 

r.&O. 
Bush. 
Long. . 
Long. . 
Long. . 
Long. . 
Long. . 
Long. . 
Long. . 

Chgo..' 
Chen. 
McC. 
MeC. 
McC. 
own.. . 

own.. . 

St... 

St.... 

St.... 

St..  . 
-St.... 

.St 

.St..  .  . 

St..  .  . 
-St.... 
*st 

»t. .  . . 

est. .  .  . 

est. . .  . 
est. .  .  . 
est. .  .  . 
est. . . . 
est. .  .  . 

est 

est. . . . 
est. . . . 
est. . . . 

est 

est.. . . 
est.... 
prs. . . 
est. . . . 
est. . . . 

est 

est 

est. . . . 
est. . . . 

est 

est. .  .  . 

est 

est. . . . 
est. . . . 
prs. . . 
prs.... 
prs... 
prs... . 
prs. . . 
prs — 

est 

est 

est 

est. . . . 
est. . . . 
est. . . . 

est 

est.. . 

est... 
est. . . 
est.. . 
est.. . 
prs... 

prs... 
prs. . . 
prs. . . 
prs... 
prs. .  . 
prs. . . 
prs . . . 
est.. . 
est. . . 
est... 
est.. . 
est. . . 
est.. . 
est. . . 
est.. . 
est. . . 
est.. . 

est. . . 
est, . . 
est. . . 
est.. . 

sht... 
est.. . 
est... 
est, . . 
est, . . 

.ong. . 
•ong. 
4od. . 

pwn.. . 
Chgo.. 
Chgo.. 
Cngo.. 

'ngo.. 

l.x'l  I. 

G&O.. 

Jng.. 
5ng. .. 
Lng.. . 
Lng.. 
Chgo. 
Chgo. 
Uhgo. 

'hgo. 
Idl... 
1.11.  . 
Idl... 

'hc,i. 
Chgo. 
Pfx . . . 
C-D. . 
Lvgn.. 
Lvgn.. 

Lng. . . 
Lng. . . 
Lng.. . 
McC. 
McC. 
McC. 
McC. 
McC. 
Lng. . . 
Lng. . . 

Lng. . . 

t  ;&t ). 
(',&(>, 

<;,<:(  I. 

<;&o. 

ll&O. 

cut. 

Chgo.. 
G&O. 

CAM 

G&O. 
Fed.. 
G&O. 

Bush. 
Lng.. 
Lng.. 
Lng.. 
Lng.. 
Lng.. 
Lng.. 
Lng... 
McC. 
Chgo.. 
Chgo.. 
McC. 
MoC. 
MoC. 
R-T... 
R-T.. 
R-T,. 
R-T... 
R-T... 
R-T.. 

Coin 
C.odn. 
Lng. . . 

Mod.. 
Hush. 
Bush. 

Hush.. 
Bush.. 

Lng. . . 
Brem . 

in. . . . 
in.... 
.el — 

in 

in 

in.... 
in 

in.. . . 
6n.... 
fin.... 

iual. . 
iual. . 
ing. . . 

ing. . . 
ing. . . 
ing. . . 
ring. . . 
ing.. . 
ing... 
ing. . . 

iismn. 

KisniTi 

Spltf. . 

3,,>i.'h4 

lilSC'll* 

Bosch . 
Bosch. 
Bosch . 
Bosch . 
Bosch 
Bosch 
Bosch 
Bosch 
Bosch 
Bosch 
Bosch 

Ijsiiui 

KlMllII 

Eismt: 

l'.FIlll, 

Hismn 

Spltf 

Snltf. 

Fisnu. 

Eistnn. 

F.ismn. 

Eismn. 

Eismn 
Eismn 
Eismn 
Eismn 
1  1-niT. 
Eismn 
Eismn 
Eisinii 
Spltf 
Conn. 
Bosch 
Bosch 
Bosch 
Spltf 
Spltf. 

Aut-L 

N-E. 
N-E. 
N-E. 
N-E. 
Eismn 
Eismn 
Amer 

Bosch 
Bosch 
Bosch 
Berlg 
Berk'. 
Berlg. 
Eismn 
l.isnn 
Eisnu 
Eismi 
Eismn 
Eismn 
Eisim 
Berlg. 
Bosch 
Bosch 
Eismn 
Eismn 
Eismi 
Bosch 
Bosch 
Bosch 
Bosch 
Bosch 
Bosch 
EjarnL 
Eismn 
Eismn 

Bosch 
Boscn 
Bosch 
Bosch 
Bosch 
Eismn 
Dclcn 
Bosch 
Bosch 
Spltf 
West  • 
Spltf. 

■and. . 
land., 
nand. . 

band.. 

hand., 
hand, 
hand. . 
hand., 
hand.. 

fixed. . 
fixed.  . 
fixed. , 
fixed 

lAi-2. 

KVi-'J 
&1-2. . 

&\... 

\&i . . . 
«... 

s41.  .  . 

chtg.. 
.V1-2. 
«&l-2.. 

9&1.  .  . 

chtc. . 
ghtR.. 

KhtR.  . 

ghtg. 

N-E.. 

N-E.. 

Delco . 
Dclco . 
Delco. 
Delco. 
Delco . 
West. . 
West. . 

Boeeh 

Bosch 

100 
100 

150 
150 
150 
155 
70 
200 
200 

ol-c. . 
ol-c. . 
ol-c.  . 
ol-c.  . 
p-stl.  . 
ol-c. . 
rol-c.  . 
ol-c.  . 
ol-c. . 
rol-c.  . 
rol-c.  . 
rol-c.  . 
rol-e.  . 
p-stl.  . 
>etl.  . 
p-stl .  . 
p-stl.  . 

p-stl.  . 
p-stl.  . 
p-8tl 

rol-c . . 
rol-c.  . 
rol-c.  . 

rol-c. 
rol-e.  . 

igid.. 
igid. . 
igid. . 
igid. 
lex . . . 
igid. . 
igid . . 
igid. . 
-flex, 
i-flei. 
3-flex. . 
rigid. . 
rigid . . 
flex... 
flex... 
i-flex.. 
s-flex. . 

9-flex. . 
s-flex.. 
s-flex. . 
s-flex. . 
s-flex.. 
s-flex.. 
s-flex. . 
s-flex.. 

m. . . . 
in.. . . 
fin. . . . 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
eel... . 
eel . . . . 
eel — 
fin. . . . 
fin...  . 
eel. . .  . 
fin  ... 
zz-t  .  . 
zz-t. . . 

fin.... 
fin... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin. . . . 
fin. .  . . 
fin.... 
fin.... 
fin.... 
fin.... 

fin. . . . 
fin.... 
fin... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 

fin.... 
fin.... 
fin.... 
fin.... 
eel.. . . 
eel... 
fin... 
fin.... 
fin... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
eel.. . . 
eel. . .  . 
fin.... 

eel. . . . 
fin.... 
fin.... 
fin.... 
fin.... 
sq-t..  . 
fin.... 
fin.... 

fm'. : '. ; 

fin.... 

sing. . . 
sing. . . 
sing. . . 
sing. . . 
sing. . . 
sing.. . 
sing. . . 
sing. . . 
sing. . . 
sing. . . 
sing. . . 
sing.. . 
sing. . . 
sing.. 
sing... 
sing. . . 
sing. . . 

sing... 
sing. . 
sing... 
sing... 
sing. . . 
sing... 
sing. . . 
sing... 
sing. . . 
sing.. 
sing. . 
sing., 
sing., 
sing. . 
sing. . 

sing., 
sing., 
sing. . 
sing. . 
sing. . 
sing. . 
sing  . 
sing . . 

sing., 
sing.. 
sing.. 

sing., 
sing. . 
sing. . 
sing., 
sing. . 
sing, 
sing., 
sing., 
sing., 
sing.. 
sing., 
sing.. 

sing. . 
sing.. 
sing., 
sing., 
sing. . 
sing., 
sing. . 
sing., 
sing.. 
sing., 
smg.. 
sing. . 

sing. . 
sing., 
sing. . 
sing., 
sing., 
sing. . 
sing, 
sing. . 
sing.. 
sing. . 

Hall 

Wea 

Wfa 

Wha 

Wka 

K 

M 

N 

1 

J 

A18 

B20 

C 

Hawkeye. 

hand. 
hand. 
hand. . 
hand., 
hand, 
hand. 
hand., 
hand. . 
hand.. 

sAl-2. . 

iAl-2. . 
iAI-2. 

opt.  . . 
opt . 
West 

150 
150 

Hawkeye 

nunc 

Higrade 

Hijrade 

Huffman 

s&l... 

3&I .  .  . 

F 

H 
K 

12 
20 
25 
35 
51 
D 
S 
H 
F 
K 
C 
L 

4WD 
15 
20 
25 
30 

.35 
40 
D 

G2 

H2 

K2 

A 

H 

N 

K34 

K36 

..K40 

..K42 

Ml 

.  K50 

Kt.i 

40 

hand., 
hand., 
hand, 
hand., 
hand.. 
hand., 
hand  . 

B&l.. 
S&l.. 
S&l... 
B&l... 
8&I... 

B&l.! 

West. . 
West 

West. . 
West.. 
West. 

175 

Indiana 

Indiana 

Indiana 

Inland 

175 
175 
175 

p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 

p-stl.  . 
p-stl.  . 
p-stl. . 
p-stl. . 
p-stl.  . 
p-stl.  . 
p-stl. . 
rol-c.  . 

rol-c.  . 
rol-c.  . 
rol-c.  . 
rol-e.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl. 
p-stl.  . 
rol-c.  . 
rol-c.  . 
rol-c.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
rol-o.  . 

s-flex  . 
s-flex.. 
s-flex. . 
s-flex  . 
s-flex. . 
s-flex. . 

s-flex. . 
s-flex. . 
s-flex. . 
s-flex. . 
8-flex. . 
s-flex. . 
s-flex. . 
flex... 

flex... 
flex... 
flex... 
s-flex.. 
s-flex. . 
s-flex.. 
flex... 
s-flex.. 
flex... 
s-flei. . 
s-flex. . 
flex... 
flex... 
s-flex. . 
s-flex.. 
s-flex.. 
rigid . . 
rigid . . 
rigid. . 

li'llid 

International.  .  .  . 

International.  .  .  . 

International.  .  .  . 

hand 

Jackson 

Jumbo 

Jumbo 

Jumbo 

Jumbo  

Jumbo 

Jumbo          

hand.. 
hand., 
hand., 
hand. . 
hand., 
hand.. 

hand., 
hand., 
hand., 
hand., 
hand. . 
nand.. 
fixed.  . 
fixed. . 
auto. . 
hand., 
hand.. 
auto. 
auto.  . 

fixed. . 
fixed. . 
hand., 
nand. . 
hand., 
hand., 
hand. . 
hand., 
hand., 
hand*, 
hand.. 
fixed.  . 
fixed  . 
fixed. . 

hand. . 
hand., 
hand., 
hand. . 

sl&i. . 
sU-i-2 

M\*i-2 

Ightg. 

IdifK 
IcMr. 
lehtg. 
Ightg. 

S&1-2. 

8&1-2. 

s.Vl-2. 
P&1-2. 
S&1-2. 
none. 
•^-1-2. 
S&I-2. 
sAI-2. 
S&1-2. 
sit  1-2. 
si  1-2. 
s&l-2. 

Aut-L 
N-E.. 
N-E.. 

N-E.. 
N-E.. 
N-E.. 

N-E.. 

none 
none 
none 

J.  &  J 

Kalamazoo 

Kalamazoo 

Kalamazoo 

Karavan 

Kearns   

Kearns 

Kelly-Springfield 

Kelly-Springfield 

Kelly-Springfield 

Kelly-Springfield 

Kelly-Springfield 

Kelly-Springfield 

Kelly-Springfield 

Dneto 
Dneto 
Dneto 
West. 
Dneto 

none 
none 
none 
200 
none 

Weat. 
West. 
West. 
West. 

West. 
West. 
West 

275 
275 
275 
275 
275 
275 
275 

slAi-2 
BlAi-2 

Ightg. 

IghlK. 

L'htg. 
Ightg. 
Ightg. 

slAi-2 
■dAi-2 
Ightg. 
nlAi-2 

Eismn 
Eismn 
Eismn 

Kissel 

Kissel 

Kissel 

GU 

F 

HD 

AA 

A 

BB 

B 

( 

D 

C 

M 

MT 

B 
U 

K 
L 
W 

L 
9 

150 
150 

Kleiber 

Kleiber 

Kleiber 

Kleiber 

rol-c.  . 
rol-c.  . 
rol-c.  . 
rol-c.  . 
rol-c.  . 
p-stl.  . 
p-stl.  . 

rol-c.  . 
p-stl.  . 
p-stl.  . 
p-stl. . 
p-stl. 

rol-c. 
rol-c. 

p-stl. 
rol-c 

s-flex. . 
s-flcx. . 
s-flex. . 
s-flex. . 
s-flex. . 
s-flcx. . 
s-flex. 

rigid., 
s-flex. 
s-flex. 
s-flex. 
s-flex. 

s-flex. 
s-flex. 

Urr.be. 

CAD.. 
i  ineto 
Eismn. 

200 
200 
140 

hand., 

hand., 
hand.. 

s&l.. 

Lng.. . 

est. . . . 
est.. . 

est 

est... 

B&l.  . 

S&l.. 

Lu»ern« 

1 
1 

Dneto. 

s-flcx 

sol*.. 
pn». . 
sol*. . 

Bim* 

wd. . 
wd... 
wd.. . 

Wau.  .4-41x51-29.0 
H-S...  4-34x5  -19.6 

2 
4 

cent... 
Ther.. 

own.. . 

West- 

fin.... 

sing. . 
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Hink.  .motor 
Cont.  .motor 
Pierce.,  d-s.. . . 


Wau  - 
Pierce. 
Pierce. 
Pierce. 
Wau . . 


Pierce. 
Pierce. 

Pierce. 
Pierce. 
Pierce. 
Hink. . 
Hink. . 

■I     ■     !■ 

Dplx.. 
Dplx.. 
Dpi*.. 
Dplx.. 
Mnrcb 
Mnrch 
Mnrcb 
Mnrch 

■ 
Dpli.. 

Md'n. 
McCn. 


motor 
motor 
motor 
motor 
motor 


motor 

motor 

motor 
motor 


Dplx.. 

Pierce. 
Pierce. 
Pierce. 
Pierce. 
Pierce. 
Pierce. 
Pierce. 
Pierce. 
Pieree. 

Pieree. 

- 

Pieree.. 

Pierce. . 

Dob 

Tirnp. . 
Pierce.. 

Mnrch. 
Pierce.. 


motor 

motor 
motor 
motor 
motor 
motor 
motor 


L'.ntor 

motor 
motor 


Dpli 

Dpbt 
motor 
motor 
motor 

motor 
motor, 
motor 
Dplx.. 
motor 
motor 
motor 
motor 
motor 
motor 
motor 
motor 
motor 
motor 
motor 
motor 
motor 
motor 
motor, 
motor, 
motor, 
motor 
motor. 

motor 
motor. 

motor, 
motor, 
motor, 
motor. 

motor 


1200  16 
1150  13 
1500    30 

1400 

Moo 
1400 

Hon 
12011 
1200 
1JOH 


Stmbg.. 
Stmbg.. 
Cart... 

Stmbg.. 
Stmbg. 
Stmbg. 

Stn.li/ 
Stmbg. 
Stmbi;. 
Sttnlc. 
Zenilli. 
Zenith. 
Zenith. 

/■■tut  h. 
Zenith. 
Stmbg. 

Stmbg., 

Stroll. 
Zenith. 
Zenith.. 
Zenith.. 
Stmbg.. 
Slnil^ 
Zenith.. 


TRANSMISSION 


Stml'it. 
Stmbg. 
Srrnbg. 


Ens. . 

stmbg. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 

Stmbg. 

Stmbg. 
Stmbg. 

Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 
Zenith. 

Zetii'h. 
Zenith. 

stmbg. 

Stmbg. 

Stmbg. 
Stmbg, 

•tut  -. 
Stmbg. 

Zenith. 
Zenith. 

Stmbg.. 

!• 
scliblr.. 

Zenith. 

stmbg. 

Stmbg.. 

Zenith.. 

Schblr. 

Bcbeb 

Soheb 


B-Lipe 

B-Lipe. 

B-Lipe. 

B-Lipe. 

B-Lipe 

B-Lipe 

B-Beck. 

B-Beck. 

Fuller. . 

B-Lipe 

B-Lipe. 

B-Lipe 

B-Lipe . 

Fuller 

B-Beck 

B-Beck. 

B-Beck. 

Puller. 

Fuller. 

Fuller  . 

Fuller. . 

Fuller 

Fuller. 

Fuller. . 

Fuller. . 

FuUer. . 

Fuller. . 
Fuller.. 
Fuller. . 
B-Beok. 
B-Beek 
B-Beck. 
B-Bcek. 
B-Beck. 
Fuller.. 
Munc. . 

own.. .  . 

B-Lipe! 

B-Beck. 

Fuller 
Fuller.. 
Fuller. . 
Fuller. . 
B-Lipe. 
B-Lipe. 
MAE.  . 

Fuller.. 
Fuller. . 
Fuller. . 
B-Lipe 

B-Beek. 
B-Beek. 

B-Beck. 
own.. . . 


Fuller 
B-I.ipe 
B-Lipe 
Warn 

B  I  ipe 
111  ipe 

B-Lipe. 

Mech 
B-Iipe. 
B-Lipe . 

M4E.  . 
B-Lipe . 
B-Lipe 

B-Lipe 
B-I.ipe 
■ 
B-Beck. 

B-Beek. 

B-Beek. 

B-Beck. 
B-Beek 

li  Ba : 


B-Lipe 

B-Lipe 
B  Lipe 
B-Lipe 
B-Lipe 

B-Lipe 
B-Lipe 
B-Lipe 
Fuller. , 
B-Lipe 
B-Lipe 
B-Lipe 
B-Lipe 
Poller. 
B-Lipe 
B-Lipe 
B-Lipe 
Fuller. . 
Fuller., 
Cotta. , 
Fuller. , 
Fuller. , 
Fuller. . 
Fuller. , 
Fuller.. 
Fuller.. 

Fuller. . 
Fuller.. 
Fuller  . 
B-Lipe. 
B-Lipe. 
B-Lipe. 
B-Lipe. 
B-Lipe. 
Fuller.. 
Munc. . 


Fuller.. 
Fuller.. 
Fuller.. 

Fuller 
B-Lipe. 
B-Lipe 
cotta. . . 

Fuller. . 
Fuller 
• 
B-Lipe 

■ 
G-Lees 
Covert. 
Covert, 
Covert. 
Covert 
Covert 

I 'overt 

Covert 

I  ullj  I 
B-I.ipe 

B-Lipe 

H  are. 
Warn 
B  I  ipe 

li    I  ipe 

li    

own.  . 

I;  i  ipe 

B-I.ipe 

li  Lipe 
B-Lipe 

Fuller. 
Fuller, . 
Detrt.  . 

le.rl 

O-Leee 

In, 


timid 
ami']. 

tiilUel. 


mini. 
amid. 

timiil. 


amid, 
amid. 

ami :. 


amid, 
amid. 
amid. 


amid. 
ati  id. 

amid. 


worm 

int-g 
ltlt-g 

iruVg. 


int-c 

worm. 

worm. 


itit-ii 

vonn 

ehn.. 
Rrorm 

arorm 

worm. 

mt-i: 

l.lt-g 

worm . 
worm. 


Torbn, 

Timkn 

Tinikn 
Timkn 
Shel. 
Timkn 

Timkn 
Timkn 

litnl.n 

lo 

Shel. 

Shel. 
Shel. 
Shel. 

(.'Irk 

Clrk 

Clrk. 

Timkn 

Timkn 

Shel... 

Wis..  . 

Torbn 


Wis.. 
Wis... 

Shel. 
Shel. 

Shel... 

Shel  .  . 
Shel  . . 
Torbn 
Torbn 


Wis..  . 

.-In  1. 

Shel... 
Shel. 

Torbn 

1 1  rbn 

Shel... 

Shel... 
S-P.''. '. 


Rusfil 
1  itokn 
Timkn 
Shel, 
'limkn 
Shel. 
Illokti 
Timkn 
Tinikn 
'1  iiiikn 
Tiinkti 
Timkn 
Torbn. 

I  Old   li 

Timkn 
own.. . 

Shel. 

'   led 

Shel. 

Timkn 

Peru.  . 

Ruaal 

Tbrbri 

Wbc... 

F.mp 

Wn. 


BRAKES 

n 

s 

f- 

£ 

o 

= 

b. 

I 

H 

CONTROL 

UNIVER- 

SALS 

STEER'G 

GEAR 

- 

E 

H 

s 

sprgs. . 
sprgs. .  sprgs. . 
sprgs. .  sprgs. . 


s  75 

HI   Mil 

7.75 
12.00 
.  (in 
i.66 
in  ::u 
10,49 
in  25 
in  (in 
13  24 
12  39 


7  mi 

s  75 

in  33 

HI  .'."» 


prga. 

Sprcs. 
sprgB. 

-rd.. 
Bprgs. 
prgs. 

apffia. 
sprga. 

sprga. 

BprnB. 
HprgB. 


S-P.. 

Math 

Math 

Ma  l. 
Shel. 

Shel.. 
She!.. 
Shd  . 
Shel  . 
Math 
Stand 
Stand 
Stand 
Stand 
S'arnl 
Stand. 

S-P.., 


Math 
SheL. 

Shel.. 
Shel.. 

SheL 
Math 
Math 


s-P 
S-P.. 


S  i'. 
S-P  . 
S-P. 

Knul 

Tuth. 
'luih. 
M  .ili 
Math 
SheL. 


■  >wn. 


Math 
Mat!. 
M  itb 

Ifim 
Merl 

Merl 
Meri 

Merl 
Shel.. . 


Tuth. 

Tuth. 


mt-r-v 

mt-r-v 

rJXt-M 

mt-r-v 
int-r-v 
int-r-v 
mt-r-v 
int>r-v 
int-r-v 
int-r-v 


int-r-v. 
int-r-w 
int-r-vi 
int-r-vi 
int-r-vi 
int-r-H 
lt-r-w 
int-r-v, 
ext-r-v 
ext-d-i 
int-r-w 
int-r-v, 
int-r-v. 
int-r-w 
int-r-vj 
ext-r-v 
mt-r-v; 

int-r-w 
int-r-w 
int-r-w 
int-r-v; 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
est-.. . 
ext-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 


int-r-\ 
t:xt-r-i 

ext-r-i 


int-r-w 
int-r-w 
int-r-w 
ext-r-w 
int-r-w 
int-r-w 
ext-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 


int-r-w 
]t-f-W 

int-r-w 
int-r-w 
ext-r-w 
int-r-w 

int-r-w 


ext-j-B. 


int-r-v 
int-r-v 
int-r-v 

int-r-v 


int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 
int-r-v 


int 

int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 

ext-d-s. 


int-r-w 
int-r-w 
int-r-w 

int-r-w 
int-r-w 
int-r-w 


int-M 

nit-r-\ 

int-M 

in  t-r-\ 

int-r-. 
int-r-v 

int-M 


Rosa.  .ctr. 
Rosa.  .ctr. 
Jacox.  ctr. 


Lavs. 

Lavn. 
Lam 

I  am 


Rosa 
Rosa 

Wol.. 
Wol. 
Wol 

Wol.. 
Wol.. 

i  "as1' 


Jacox. 

Jacox . 
Jacox . 
Jacox, 
Jacox , 
Jacox, 
Lavn. 


l.avn. 

Lavn.. 

<  inn. 

Gem. 

<  iem. 
Gem. 

( ;.iii. 


Spicer. 
spicer. 
Spicer. 
Spicer. 
Spicer. 
Peters. 
Peters. 


own..  .  .  Gramm-Bermte 
own....  Gramm-Bernste 
Petera..  Grant 


>-picer. 
Spicer. . 

SplCT., 

Spicer.. 

Spicer. 

Spicer. 

Spicer. 

spicer. 

Hart, . 

Hart. . 

Hart. . 

[•her 

Ther 

Blood. 

Blood. 

Hart. . 

Hart.. 

Spicer. 
Spicer.. 

Spicer. 

Sua  Ac 
Sn.fcSp 
-rutSp 
SiufeSp 

3n&Sn 

Cnvsl. 
Sncad. 


own.. . 

Spicer. 
Arvac. 
Arvac. 
Arvac. 
Arvac. 
Spicer. 
Spicer. 
Unvsl. 

Acme*. 


MAK, 
MAI.. 
lll.VSp. 
Spicer. 


Spicer, 

pioer. 

.vpierr., 

Bpicor. 

Spicer. 

MAE. 
:nv«I. 

n.vSp 

SnASp 


Hahn CD 

Hahn EE 

Hahn F 

Hahn J4 

Hahn EF 

Halfur E 

Hallux B 

Hall 

Hall 

Hall 

Hall 

Hall 

Harvey We. 

Harder Wl. 

Harvey.  . 


Wk. 


Hawtteye K 

Hawkeye M 

Hawkey. N 

Hendri 
Hendri 


Hisrade. 


MS 


Hign 

Huflnian C 

Huffman B 

Independent F 

Independent H 

Independent K 


ndian. 25 


Inland D 

national S 

International H 

International F 

International K 

'nternalional .    G 

International L 

Jackson 4WD 

Jumbo IS 

Jumbo 20 

Jumbo  25 

Jumbo 30 

Jumbo 3S 

ibo 40 

J.&J D 


Kalamazoo. 
Kalamazoo. 


G2 


Kara  van A 


Kelly-Springfield 
Kelly-Springfield  . 
Kelly-Springfield 

Kell,    >|„i„..|„.|,|   . 

Kelly-Sprtngneld  . 
Kelly-Springfield  . 
Kelly-Springfield  . 

KT  .*!'*'. '.'.'.'.'.'. 
K-Z 


Kleiber.. 
Kleiner  . 
Kleiber.. 
Kleiber .  . 
Kleiber.. 
Kleiber. . 
Koehler. . 
Koehler . . 
Koehler .  . 


K3I 
K36 
K40 
K  12 


abe. . . 

abe... 
L.rr.bee .  . 
Larr.be..  . 

Lone  St.r. 

L.M.C 

Luverne. .  . 
Luedingh.u 
Luedin.h.i 
Lu.dingh.i 


For  abbreviations  see  page  336. 
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Ai 

...AB 

...AB 

...AB 

...AB 

....AC 

Mack  Tractor.. 

AB 
....  AC 

...   AC 

AC 
....  AC 

Mack  Tractor.  . 
Mack  Tractor. . 
Mack  Tractor.  . 

ACi 
ACi 

ACl 
L2 

...  H2 

Maccar 

M2 

G 

...JW 

.D 

W 

A 

B 

Master 

E 

F 

Master  Tractor 

T 

B 

Menominee... 
Menominee... 
Menominee... 
Menominee.  .  . 

HT 
H 
D 
G 

J3 

Moreland 

Moreland 

Moreland 

Moreland 

20N 
20B 
20C 
20G 
20J 
2B 
2BP 

9 

Napoleon 

11 

7 

...2018 

...3018 

D 

H 

M 

N 
E 

. . .   A21 

Noble 

Norwalk 

Northway 

E70 
25E 
35E 
B2 
B3 

B 

C 

Al 

Ogden 

E 

A 

43 

O.K 

HI 

OK      

KI 

O.K 

LI 

O.K 

Ml 

Old  Hickory.. 
Old  Reliable.. 

W 

A 

B 

Old  Reliable C 

Old  Reliable D 

Old  Reliable.   .    K,  L,  M 
Oldsmobile-Ecooomj .  ,T 

Oneida A-9 

Oneida B-10 

Oneida C-9 

Oneida D-9 

Oneida E-9 

Packard E-C 

Packard E-X 

Packard E-D 

Packard E-Y 

Packard E-F 

Paig. 52-19 

Paife 54-20 

Paife 51-18 

Parker 

Parker 

Parker 

Piedmont.... 

F-20 

J  -20 

M-20 

...4-30 

l'rsh . 
l'rsh. 
l'rsh 
l'rsh. 
Pa  11 
Pill. 
P&B. 
PA  11 
PA  II 

Pa  H 
P&B. 

Pa  H 


3241 

Trav.. 

:;::( 

Trav.. 

;'i 

ISO 

Smb.. 

44 

Smh.. 

44 

P&B.. 

168 

P&B.. 

44 

44 

41) 

Svg... 

1311 

Shar. . 

156 

Shar. . 

li'r: 

is:1 

Shar. 

ran 

P&B.. 

I4:i 

P&B.. 

161 

Drt... 

160 

Drt. .  . 

own.. . 

own.. . 

136 

Cas. .. 

i.ji 

Cas. .  . 

144 

own.. . 

166 

1.-.H 

Hyd.. 

I5u 

Hyd.. 

l.ill 

Hyd.. 

lull 

Hyd.. 

135 

136 

Smh.  . 

1611 

161) 

168 

own.. . 

pit, 

128 

Smh. 

ins 

Drt. .  . 

100 

Drt. . . 

11,1) 

170 

180 

own... 

141 

own.. . 

144 

own..  . 

160 

160 

own.. . 

160 

own.. . 

Mil 

Hyd 

150 

Hyd. 

ll.l) 

Hyd. 

15(1 

Smh. 

Iftfl 

Smh. 

li.i) 

Smh. 

1 32 

P&B. 

rol-c.  . 
p-etl.  . 
p-stl.  . 

p-8tl.  , 

p-stl. 
p-stl. 
p-stl. 
p-stl. 
p-stl. 
p-stl. 
p-atl 
p-stl. 
p-stl 
p-stl. 
p-atl 
p-stl 
p-etl. 
p-stl. 
P-bU. 

p-sl  1 
p-etl. 
p-atl 
p-etl. 
p-8tl. 
p-stl 
p-stl. 

I -St  I 
lol-C. 


p-stl.  . 
p-stl.  . 

p-6tl.  . 

p-stl.  . 

p-6tl.  . 

p-stl.  . 
p-etl. . 
p-etl. 

rol-c. 
rol-o. 
rol-c. 
p-stl. 
p-stl. 
p-etl. 
p-stl. 
rol-c. 
rol-c. 
p-etl. 
p-stl . 

p  Btl. 

P-Btl 
P4tl. 

p-etl. 

pVBtl 

P-Btl. 

p-stl. 

rol-c. 
rol-c. 

p-etl. 
pnstl. 
rol-o. 
rol-c. 
p-atl. 
p-etl 
p-etl. 
p-stl. 
rol-c. 


rigid . .  opt 


-flex, 
-flex 

i-flex. 
-flex 
i-flex. 

S-tleX. 

rigid. 


ptui 


Hex. 


net  J 

rigid 

tin 

nod 

rigid. 

rigid. .  leol. . . 

rigid. .  sol. .. 

rigid. .  sol... 

■flex.,  sol... 

ilex.,  pnu... 

sol*. . 
sol*  . 

putt 
sol. . . 


s-llex. 
S-fl.'X. 

s-He.x. 
s-flex. 
-flex. 
nti'l 
rind. 
rigid. 
rigid. 
rigid, 

S-tleX. 


e-flex. 
•flex, 
fl.-x. 


4t'x7 

36x4 

36x4 

36x4 

30x4 

36x5 

36x4 

36x6 

36x6 

36x5 

36x7 

36x6 

36x6 

36x7 

36x4 

36x4 

36x5 

36x5 

34x3} 

34x4 

34x4 

36x5 

36x6 

35x5 

35x5 

34x4 

32x3 

36x4 

34x3} 

36x3} 

36x4 

36x5 

36x6 

34x5 

35x5 

36x3} 

36x4 

36x5 

36x6 

36x4 

38x7. 

35x5* 
35x5* 
33x4 
34x3 
34x4 

36x4* 

;;fa4- 
36x3} 
36x4 

30x4* 
34x4; 
36x3; 
36x4 
36x5 
34x3) 
34x3; 
36x4 
36x5 
40x7 
40x6 

36x3} 
36x4 
36x3} 
36x4 
36x6 

36x35 
36x4 
36x5 
36x3!, 

34x4 

34x4 
36x5 
36x6 

36x6 
35x5 
36x3! 
36x4 
36x4 

36x5 
36x6 

36x4 
36x0 
30xE 
38x7 
30x0 
34x3} 
34x4 
36x6 
34x4 
36x5 
30x0 

34x4 


40x14    Sth...  n 

36x3}    Sch. . .  v 

36x3}d 

3ch...  « 

36x4d 

5ch. . .  v 

36x4d 

Sch. . .  v 

40x5d 

Sch. . .  v 

36x4d 

3ch. . .  v 

40x6d 

3ch. . .  x. 

40x12 

3ch. . .  « 

40x5d 

3ch. . .  v 

40x7d 

3ch. . .  * 

411x6.1 

Sch. . .  \ 

40x12 

3ch. . .  x 

40x7d 

Sch. . .  x 

36x6 

Day. .  r 

36x4d 

Day. .  i 

36x5d 

Day. .  i 

40x6d 

Day. .  i 

34x5 

Prud..  i 

36x7 

Walk.. 

36x7 

Prud.. 

4(lx,!d 

Prud.. 

40x6d 

Sth . . . 

40x5d 

Walk.. 

40x6d 

Walk.. 

36x4d 

Prud.. 

32x4 



36x7 



36x5 

Stn. . . 

36x5 

Stn. .. 

36x4d 

Stn... 

36x5d 

Sth... 

40x6d 

Sth... 

36x6 

36x6 

Drt. .  . 

36x6 

Sth... 

36x8 

Sth.  . 

40x5d 

Sth... 

40x6d 

Sth . . . 

36x8 

Sth... 

42x9.. 

Day. . 

35x5* 

Roy... 

36x6* 

Roy.. . 

33x4 

34x4 

34x6 

36x7* 

Arch.. 

36x8* 

Arch.. 

36x5 

Arch.. 

36x4d 

Arch.. 

36x7* 

H&D. 

35x5 

Bim... 

36x5 

Bun... 

36x8 

Bim.. 

36x10 

Bim.. 

34x4 

E&O. . 

34x5 

E&O. 

36x4d 

Clrk  . 

40x5d 

Clrk.  . 

We-W. 

none. . 

We-W. 

36x5 

Stn... 

36x8 

Stn... 

36x5 

Sth... 

36x7 

Sth... 

36x6 

Bim.. . 

36x7 

Bim.. 

36x8 

Bim.. . 

36x5-( 

Bim... 

36x4 

Stn. . . 

36x6 

Cm..  . 

36x4d 

Cm..  . 

36x5d 

Cm.. . 

40x6,1 

Cm.. . 

40x7d 

Cm.. . 

35x5 

Auto.. 

36x5 

MWC. 

36x7 

MWC. 

36x7 

MWC. 

36x10 

Sth . . . 

40x12 

Sth... 

36x7 

40x8 

36x5,1 

44x10 

40xfid 

34x6 

Sch. . . 

34x8 

Day.. 

36x5.1 

Day.. 

.1(1x4.1 

Bim... 

40x6d 

Sth... 

40x6.1 

Sth . . . 

34x4 

E&O.. 

ELEC.  SYSTEM 


Cont.. 
Cont.. 
Wsc... 
Cont.. 
Buda.. 
Buda. 
Buda  . 
Buda.. 
Buda  . 
Buda.. 
Buda.. 
Buda.. 

Hint. '. 
Wsc... 
Wsc. . 
Wee. 
Wsc. 
Wee. . 

Cont.. 
Cont.. 
Cont.. 
Cont.. 
Cont.. 
Wsc... 
Wsc... 

Gray. 

Gra\'. 

H-S.. 

Cont.. 
Cont.. 
Cont.. 
Cont. . 
Cont.. 
Lye. 
Puds. 
Buda 

Puds. 
Lye. 

Lye. 

16. da 

Buda. 
Cont 

Co.it. 

Her.. 
Her.. 

Hilda 
Hud;. 
Hilda. 
Hilda. 
Cont. 
Wsc 
«.,  . 

Wsc. 

Wsc. 

Uau 
own. 

own. 


4-4}x6  -32.4 
4-4  x5  -25.6 
4-4  x5  -25.6 
4-4  x5  -25.6 
4-4  x5  -25.6 
4-5  x6  -40.0 
4-4  x5  -25.6 
4-5  x6  -40.0 
4-5  x6  -40  0 
6  -40.0 
4-5  x6  -40.0 
4-5  x6  -40.0 
4-5  x6  -40.0 
4-5  x6  -40.0 
4-4}x5}-27.2 
4-4}x5}-32.4 
4-4}x6  -32.4 
4-44x6  -36.1 
4-4Jx5}-27.2 
4-4}x5}-29.0 
4-4Jx5}-29.0 
4-4}x6  -32.4 
41Jx6i-36.1 
4-45x6  -32.4 
4-JJx6}-36.1 
4  4}x5}-28  XI 
4-3|x4}-21.0 
4-4}x5}-32  4 
4-33x5  -22  5 
4-4  x5  -25.6 
4-4  16  -25  6 
4-4}x6  -32.4 
4-15x6  -36.1 
4-3}x5  -19.6 
4-3}x5  -22.5 
4-4|x5i-27.2 
4-4}x5}-48.4 
4-4 jx6  -36.1 
4-4 jx6  -36.1 
4-4  x6  -25.6 
4-4  x6  -25.6 

4-3}x5  -19.6 
4-3}x5  -19  6 
4-3}x5  -19.6 
4-3jx5i-22  5 
4-34x54-22.5 
4-4}x5J-27  2 
4-4}x5}-32.4 
4-4}x5t-27.2 
4-4}x5}-27.2 
4-4,x5}-27.2 
4-3}x5  -19.6 
4-3ix5}-22.5 
4-4}x5}-29.0 
4-4}x6  -32.4 
4-3}x5  -19.6 
4-35x5  -19.6 
4-4  x6  -25  6 
4-4  x6  -25.6 
4-3»x5}-22.5 
4-34x54-16.9 

4-3Jx5  -22.5 
4-Hx5}-27.2 
4-3}x5}-22.5 
4-4  X5J-25.6 
4-33x5J-22.5 
4-4  X51-25.6 
4-4}x5}-29.0 
4-4}x6  -32.4 
4-35x5  -22.5 
4-4  x5  -25.6 
4-4}x6  -29.0 
4-4}x6  -29.0 
4-44x6  -36.1 
4-4jx6}-36.1 
4-3%x5J-22  5 
4-3jx5{-22.5 
4-4  X5J-25.6 
4-4  x5}-25  6 
4-4}x5}-32.4 
4-4}x5}-32.4 

4-4';«x5}-28.9 
4-44i«5)-28.9 
4-4} x5} -32  4 
4-5  x5}-40  0 
4-5  x5)-40  0 
4-4  X5J-25.6 
4-44x5) -29.0 
4-4}x5}-32  4 
4-4  x6  -25  6 
4-4}x6  -32  4 
4-4Jx6  -36.1 
4-3}x5  -19.6 


cent.. . 
cent., 
cent... 
cent,. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent... 
cent... 

cent. . . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent.. . 
cent... 
cent., 
cent., 
cent., 
cent,, 
tber.. 
cent. . 
cent., 
cent., 
cent., 
cent., 
cent., 
ther.. 
cent., 
cent., 
cent., 
cent.. 
cent.. 
cent., 
cent.. 

ther  . 
ther.. 
thcr.. 
cent.. 

rent 
rent. 

cent.. 

cent.. 

cut. 

cent. 

ther. 

cent. 

cent.. 

cent.. 

ther 

ther.. 

cent.. 

cent.. 

cent.. 

ther. 

ther. 
font.. 
cent., 
cent., 
cent., 
cent.. 

cent., 
ther . 
cent- 
cent., 
cent., 
cent.. 
cent.. 
Dent., 
cent.. 
cent., 
root. 

n  lit,. 

cent.. 
cent- 
cent., 
cent., 
cent. 
cent- 
cent. 

cent- 
cent.. 
cent- 
ther  . 


G&O. 
G&O. 
Lvgn. 

Lie. 
Lng. 

Hells. 

Rolls. 

Mod 

Lng... 

Chgo. 

Chgo.. 

Chgo. 

Stan.. 

Stan.. 

ML.!! 

Idl. . . 

Chgo- 

Chgo. 

chgo 

Chgo. 

Chgo., 
Chgo. 
Chgo- 
Chgo. 

Chgo. 

Chgo. 
Chgo. 
Chgo. 
Chgo. 


Bush. 
Bush. 

Push. 
Bush. 

Chgo 
Chgo. 
CI, go. 
Chgo. 
Chgo. 
Chgo. 
Chgo. 
Chgo. 


G&O. 
G&O. 
G&O. 
G&O. 
G&O. 
Mod 
Mod 
Mod 
Mod 
Mod. 
Mod. 
G&O. 
G&O. 

G&O. 
G&O. 
Lvgn. 
Lng.. 

Lng. 
F'A.M 
l.AM 
Keils. 

Polls. 

Mod 

Lng.. 

Chgo. 

i  'hgo. 
chgo. 
Stn.. 
Stn. 


Idl.   . 

Chgo. 

Cbgo. 
Chgo. 
Chgo. 
R-T. 
R-T- 
R-T- 
B-T„ 
Lng.. 
Chgo. 
Chgo. 

Chgo. 

Chgo. 
( 'hgo. 

M.,!i 
Mod. 
Mod. 
Mod. 
Mod. 

Fed- 
Fed- 
Fed- 
Fed- 
Fed.. 
Natl. 
Natl. 
Natl. 
(Iron, 

Ht  'Ml 

Brem 

Stan 


Spltf. . 

Spltf 

Spltf  . 

Spltf  . 

Spltf 

Spltf 

Spltf 

Spltf 

Split 

Spltf 

Spltf 

spltf. 

Spltf 

Spltf 

Eismn 

Eismn 


Eismn 
Eismn. 
Eismn. 


hand. 
hand- 
hand- 
hand.. 
hand. . 
hand.. 
hand., 
hand. 
hand. 
hand, 
hand, 
hand, 
hand, 
hand. 
band, 
hand, 
hand, 
hand, 
fix, si 
fixed. 
fixf',1 
auto. 
auto. 

fixed, 
fixed. 

hand. 


sAl-j. 
sAl-2. 
S&1-2. 


S&1-2.. 

sA-1-2. 
sAl-j. 
sAl-2. 
sAl-2. 
B&1-2. 


Eisn 
Eismn. 
Eismn. 
Eismn. 
Spltf. . 
Berlg. 
Berlg.  . 
Berlg. 
Berlg. . 
Berlg. . 
Bosch . 
Boech 


Pi-mi 
Eismn 
Eismn 
Eismn 
Eismn 
Bosch 
Bosch 


Eismn. 
LVlco 
Delco. 


Bosch 
Bosch 
Eismn 
Eismn 
Eismn. 
Eismn. 
Eismn. 
Eismn 
Eismn 


Bosch 
Aut-L 

Spltf 
Spltf 
Spl'l 
Spltf 
Spltf. . 

Spltf.. 

spltf 
Spltf 
Spltf 
Spltf 

Hosch 

Bosch 
Bosch 

Hosch 


hand. 

hand. 
hand. 
ha  rid. 
hand. 

fixed 

hand. 
hand- 
hand, 
hand, 
hand, 
hand, 
hand 

hand, 
hand. 

hand, 
hand, 
fixed 
fixed. 
fixed 
fixed 
hand. 
band, 
hand. 
hand 
hand, 
hand. 
hand. 
and. 
hand. 


L-N... 
L-N... 
L-N... 
L-N... 
L-N... 
L-N... 
L-N... 
L-N... 
L-N... 
L-N... 
L-N... 
L-N... 
L-N... 


lghtg*. 
Ightg*. 
lghtg*. 
lghtg*. 
lghtg* 
lghtg* 
lghtg*. 
lghtg*. 
lghtg 


s&l.. 

Bl&i-2 

slAi-2 
slAi-2 

>l&i-2 

IAi-2 
s&l.. 
S&1-2. 
S&I-2. 

8&1-2. 

S&1-2. 


For  abbreviations  see  page  336. 


February  17,  1921 

oline  Trucks — Continued 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


343 


TRANSMISSION 


GOVERNOR  SPEED 


FUEL  SYS.         CLUTCH 


OWD 

Pierce. 
Pierce. 
Pierce. . 
Corit.. 
McCn. 
McCn. 
McCn. 
Pierce.. 
Pierce.. 
Pierce. 
Pierce. 
McCn. 


motor 
motor, 

motor 
motor 
motor 
motor 
motor 
motor 
motor 

ICtCT 

motor 

motor 
motor 


motor 

motor 

motor 
motcr 


Mnrch 
Mnrch 
Mnrch 
Mnrch 
Mnrch 
Phro.. . 


Cont.. 
Cont. 
Dplx.. 
Dpk... 


Dplx.. 
Dplx.. 


Pierce. 
Pierce. 

Mnrch 


Amer. 
Amer. 
Amer. 


Pierce. 
Pierce. 
Pierce. 
Pierce. 


Pierce. 
Mnrch 
Mnrch 
Mnrch 
Mnrch 
Wan.. 


motor 

motor 
motor 
motor 


motor 
motor 
Dplx. 
Dpi'.. 


motor 
motor 
motor 


motor 

motor 
motor 


motor 
motor 

motor 

D  "'or 


motor 
motor 
motor 


motor 

motof 

rriotor 
motor 

motor 
motor 
motor 
motor 
motor 
motor 
motor 
lotor 


Stmbg. 
Schblr.. 
Schblr. 
SchMr. 
Schblr.. 
Schblr.. 
Schblr.. 
SchMr. 
Schblr.. 
Scbblr.. 
Schblr. 
SchMr. 
Schblr. 
Schblr. 
Zenith*. 
Zenith* 
Zenith*. 
Zenith.. 
M:i-tcr. 
Master. 
Master 
Master 
Master. 
Master 
Master 
Master. 

Stmbg. 
Stmbg. 
Strung. 
Simla.-. 
Stmbg.. 
Stmbg. 
Till. . . 
Master 
Master 
Master 
Master 
MaBter 
Stmbc 
Stmbg. 

Schblr.. 

Schblr. 
Scheb 
Stmbg. 
Stmbg 
Zenith. 
Zenith. 
Stmbg. 


Stmbg. 
Stmbg. 
Stmbg. 
Stmbg. 
Stmbg. 
ZeDith. 
Zenith. 
Stmbg. 
Stmbg. 
Stmbg. 
Stmbg. 

Ray... 
Ray.  . 

.Mat 

Mi>t. 

Zenith. 

Zenith 

Zenith. 

Zc.iih. 

stmbg. 

Stmbc. 
Stmbc. 
Btrotn. 
Zenith. 
Btenbg. 

Stmbg. 
Stmbg. 
Stmbg. 

own — 
own..  .. 
own.. . . 

OWD 

own 

Strobe 
Stmbg. 
Stmbg. 

Stab, 

Stmbg. 
Slmbg. 
Cart... 


B-Lipe 
B-Lipe 
B-Lipe 
B-Lipe 
Fuller 
B-Lipe 
B-Lipe 
B-Lipe 
B-Lipe 
B-Lipe 
B-Lipe 
Fuller* 

Fuller' 
Dellaf. 
Detlaf. 
Detlaf. 
Detlaf. 
Detlaf. 


B-Beck 
B-Beck 

B-Lipe! 
BAB..  . 
BAB..  . 
BAB..  . 
Fuller.. 
Fuller. 
Fuller.. 
Fuller. 
BAB.. 
BAB..  . 
Fuller.. 
Fuller. 
Fuller  . 
Fuller  . 

B-Lipe 
B-Lipe 
Detlaf. 
Detlaf. 

fuller 

Fuller 

lullcr 

Fuller, 

BAB. 

lullcr 

Fuller 

Fuller 

Unv.. . 

briv.. 

own 

own 


n-i.ipc 

B-Lii* 
B-I.ipe 
It  In- 
B-I.ipc 
B-Lipe 

I!  II..  I 


B-Lipe 
B-Lipe 
B-Lipe 

B-I  ipe 
FuOer. 
B-Lipe 
H-I.ipe 
B-Lipe 
B-Lipe 
B-Lipe 
B-Lipe 
Fuller* 


Cotta. 
Cotta. 
Cotta. 
Cotta. 
Cotta. 


Fuller. . 
FuUer  . 
Muocic 
Detrt.  . 
Detrt.  . 
B-Ijpt 
B-Lipe 
Cotta. . 
Cotta. . 
Covert. 
Fuller.. 
Fuller  . 
Fuller 
Warner 

Gr-Loa 

O-Lees. 
Fuller. . 
Fuller. 
fuller 
Fuller.. 

B-Lipe. 
H-J.ipc 
Cotta. . 

Cotta.. 
Fuller. 
Fuller.  . 

Fuller 
Fuller 

G-Leeo. 

fuller 
Fuller 
Fuller. . 


H-I.ipe 
H-I.ipe 
III 


v,  'trm 
worm 

worm 


int-g. 
'.corn 
worm 
worm 


worn 
worm 
worm 
chn... 
int-g. 
worm 

worm 

W'.nii 
worm 

worm 

worm 
worm 


Timkn 
Timkn 
Timkn 
Timkn 
Timkn 
Torbn. 
Timkn 
Timkn 
Timkn 
Walkr. 
Wall.r 
Torbn. 

Wsc. . 
Timkn 
Timkn 
Timkn 
Timki 

Torbn 
Timkn 
Timkn 
Timkn 
Timkn 
Timkn 
She!. 

Shel. 


I  'Irk 

Clrk 

Timkn 

Timkn 

Timkn 

Timkn 

Timkn 

Shel. 

Shel. 

Shel. 

Shel.. 

Chic. 

SheL 

Shel. 

Shel. 


•limkn 

She!. 

Shel. 

Shel., 

Shel.. 

own.. 

Torbn 

own.. 

own..  , 


Niroc  mod  Model 


Timkn 

Shel. 

Timkn 


111  .ill 
10.76 
11.58 

11  5s 

12  ;>.' 

14.10 
8.75 
7.75 


10.33 
10.25 

11  .'ill 
11.50 
8  60 
7.25 


6.20 
7.10 
7.75 

in  .10 
11.66 
8.00 


7  76 
8.75 
8.75 
7.75 
8.20 
7.75 
10.25 
40.00 
40,00 

8.75 
8.75 
7.25 
8.50 
7.25 
1.1  20 
11  HO 
17  110 
7.75 
7.75 
7.75 
8.75 
10.25 
in  mi 
6.50 


8.75 

10  33 

7  75 


sprits' 
sprits' 
sprgs' 


Morg 
Malli' 
Math* 
Math* 
Math* 

Math' 

Mail. 

Math' 

Math* 

Math* 

Math' 

Math' 

Math* 

Math 

Merl. 

Merl. 

Merl 

Merl 

Dlr 


Dlr 


s-pri's 
sprgs. 
sprgs. 


t-urn 
,,„,.. 

-]ir," 


■orgs. 

iprgs, 

sprgs. 

' pre-. 

sprgs. 

sprrs. 
sprgs- . 

l-arin 
tarn, 
l-arm 
t-arm 
t  aim 
sprgs. 
sprgs. 
sprgs. 
sprgs. 
rprgs. 
sprgs. 
sp'-ts. 


Dpb 

Tuth. 
Tuth. 
Tulh. 
I  mil. 
Tuth. 
M  'ih 
IS. 
U.S... 


s-l' 

Chgo. 

Chpn. 

Chgo. 

rlu-o. 

'  I 

S-P. . 

Math 
M'll, 
M  ,il, 

Math 

M  .Ih 

Sp-P. 

Sp-P 

Sp-P 

Sp-P. 

Sp-P.. 


Tuth. 

Tulh. 
Tuth. 


ext-f-w. 

ext-d-s. 

mt-r-w . 

ext-d-s. 

ext-d-s . 

int-r-w . 

ext-d-s. 

int-r-w . 

int-r-w . 

ext-d-s. 

ext-j-s. . 

int-r-w . 

ext-d-e. 

int-r-w . 

ext-j-s. . 

int-r-w. 

ext-j-a.. 

int-r-w. 

ext-j-s. . 

mt-r-w . 

ext-j-s. . 

int-r-w. 

ext-j-s. . 

mt-r-w. 

ext-j-s. . 

int-r-w. 

ext-j-s.. 

mt-r-w. 

int-r-w . 

int-r-w . 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w . 

mt-r-w . 

ext-r-w. 

int-r-w. 

ext-d-s. 

mt-r-w . 

ext-r-w . 

int-r-w . 

ext-r-w. 

int-r-w. 

ext-r-w. 

int-r-w. 

ext-d-s. 

int-r-w . 

ext-d-s. 

int-r-w . 

ext-d-s. 

int-r-w . 

int-r-w. 

int-r-w . 

int 

int 

int-r-w. 

int-r-w . 

int-r-w. 

int-r-w . 

int-r-w. 

int-r-w , 

int-r-w. 

int-r-w. 

int-r-w. 

ext-r-w 

int-r-w . 

int-r-w . 

int-r-w . 

int-r-w . 

int-r-w . 

int-r-w. 

int-r-w . 

int-r-w . 

int-r-w . 

int-r-w . 

int-r-w . 

int-r-w. 

int-r-w. 

int-r-w . 

ext-r-w. 

ext-d-s. 

ext-r-w. 

ext-d-a. 

ext-r-w. 

int-r-w. 

ext-d-8. 

ext-r-w. 

ext-d-B. 

int-r-w . 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w . 

int-r-w. 

int-r-w . 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w 

int-r-w. 

int-r-w . 

int-r-w. 

int-r-w . 

int-r-w . 

int-r-w , 

ext-d-s. 

ext-d-s. 

ext-d-s. 

ext-d-s. 

int-r-w . 

int-r-w. 

int-r-w . 

int-r-w. 

int-r-w . 

int-r-w. 

int-r-w . 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w . 

int-r-w. 

int-r-w. 

int-r-w. 

mt-r-w. 

int-r-w. 

int-r-w . 

mt-r-w . 

int-r-w. 

iDt-r-w. 

int-r-w . 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w . 

int-r-w . 

ext-d-s. 

ext-r-w. 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w. 

int-r-w . 

int-r-w. 

int-r-w. 

int-r-w. 

mt-r-w. 

int-r-w. 

inl-r-w. 

ext-d-s. 

int-r-w. 

cit-d-o. 

int-r-w . 

ext-d-s 

int-r-w . 

ext-d-s. 

int-r-w . 

ext-d-s. 

int-r-w 

nt-r-w. 

int-r-w. 

nt-r-w. 

mt-r-w . 

nt-r-w. 

int-r-w. 

ext-d-s. 

int-r-w. 

ext-d-s. 

int-r-w . 

eit-d-a 

nt-r-w. 

ext-r-w. 

nt-r-w . 

own.. 


L&vn.. 
Lavn.. 
Ross.  . 


Gem.  . 

Lavn. 

Lavn.. 

Lavn.. 

Lavn.. 

CAS.. 

CAS 

Ross. . 


Ross. 

Ross 

Rosb. 

Jaeox. 

Ross. 

Rosa. 

own.. 


own. 
own., 
own.. 


Ross.  . 
Rosa.  . 
Rosa.  . 
Eton 

lb..., 
Rosa  . 
Lavn. 


1  Splccr. 
I  Spicer. 
I  Spicer. 
I  Spicer. 
I  Spicer. 
I  Spicer. 
I  spicer. 

Spicer. 

Spicer. 

Spicer. 

Spicer. 
I  Spicer. 
I  Spicer. 
I  spicer. 
1  Spicer. 
'  Spicer. 

Spicer. 


I  Spicer. 
'  Spicer. 
I  Spicer. 
1  Spicer. 
'  Spicer. 


i  SpAO.  . 
iSpAO  . 
i  SpAO  . 
I  Spicer. . 
I  Spicer.. 
1  Arvac. . 


I  Unvsl. 
I  Unvsl. 
I  Hartf. 


I  Hart.. 
I  Hart. . 
I  Hart.. 
I  Hart  . 
I  Blood. 
1  MAE 
1  MAE. 
I  MAE. 
I  MAE. 
1  I'nvsl. 


cDonald it 

Mack AB 

Mack AB 

Mack AB 

Mack AB 

Mack AC 

Mack  Tractor AB 

Mack AC 

Mack AC 

Mack  Tractor AC 

Mack AC 

Mack  Tractor AC 

Mack  Tractor AC 

Mack  Tractor AC 

Maccar L2 


Ma 


r-j 


IUn 


MAT 
I  MAI 
I  Blood. 
I  Blood. 
I  Hart., 
I  Hart  , 
I  Hart. . 
I  Hart. , 

I  HI 1 

1  Spicer. 
1  Spicer.. 

Spicer.. 

I   Spicer. 

I  Hart.. 
1  Spicer. . 
i  SpAPe! 
iSpAPct 


,.A-| 

iiAS] 

"Wi,A    | 

I  Spicer. 

I  Spicer. 

I  Spicer 

I  Blood 
I  Blood 
I  Blood. 

I  Spicer., 


H2 


Maccar M2 

Maccar G 

Master JW 

Master D 

Master W 

Master A 

Master B 

Master E 

Master F 

Master  Tractor T 


Ma 


ell 


Menominee L> 

Menominee G 

Menominee J3 

Moline 10 

Moreland Z0N 

Moreland 20B 

Moreland 20C 

Moreland 20G 

•land 20* 

Mutual 2B 

Mutual 2BP 

Napoleon f 

Napoleon 11 

Napoleon 7 

201S 

Nash 3018 

Netco D 


Net-, 


111 


New  York M 

York N 

Nilea E 

Noble A21 

Noble B30 

Noble D50 

Noble E70> 

Norwalk 2SE 

Norwalk 35E 

Northway Bt 

Northway Bl 

Nye  Tractor & 

Nye  Tractor C 

Al 


Kl 


Orleans... 

OK..'. 
OK 

OK 

OK Ml 

Old  Hickory W 

Old  Reliable A 

Old  Reliable B 

Old  Reliable C 

Old  Reliable D 

Old  Reliable....  K,  L,  M 

Olds-Economy T 

Oneida A-9 

Oneida B-10 

Oneida C-9 

Oneida D-9 


Oneida 


II 


.  Packard E-C 

,  Packard E-X 

'  Packard E-D- 

Packard E-Y 

Packard E-P 

Paije 52-19 

Paije 5t-20 

Paije 51-111 

Parker 20-P 

Parker 20-J 

Parser 20-M 

Piedmont 4-10 


For  abbreviation*  see  page  336. 
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Specifications  of  Gas 


FRAME 

TIRES 

WHEELS 

ENGINE 

■ 

>. 

S 

Sire  in  Ins. 

COOLING 

IGNITION 

ELEC.  SYSTEM 

and  Model 

% 

1 

S 

H 

3 

£ 

H 

1 

11 
cfl-c 

o 

Nam 

J2 

J 

* 

RADIATOR 

S 

s 

| 

H 

s 

CASE 

CORE 

JS 

. 

• 

z 

s 

H 

s 

t- 

OT 

Ul 

PierceArrow 

Pierce-Arrow 

Pierce-Arrow 

Pioneer AA 

Pittsburger 

Pony 


TK 
K-l  I 
R-II 
R-16 

R-18 

R  2ii 
R-15 


Republic 10E 

Republic 11X 

Republic 19 


Riker 

Rite, 

RockFalli 

Rowe 

Rowe CDW 

Rowe GSW 

Rowe.  GPW 

Rowe HW 

Rowe  FW 

Rumely 

Sandow. .  .  C 

Sandow 

Sandow J 

Sandow 

Sandow 

Sanford W2r, 

Sanford W35 

Sanford  W50 

Scinch! . 

Schachl 
Scbachl 
Schacbl 

Selden 

Selden  \ 

Selden    . 

Selden.  .  .  . 

Seneca M20 

Service 

Service 

Service 

Serrice 


Servi 


Signal 

Signal 

Southern 10 

Southern    15 

Southern 

Standard IK 

Standard 76 

Standard  66 

Standard 5K 

Sterling 
Sterling.. 

Sterling 

Sterling 

Sterling 

Sterling 

Stewart  II 

Stewart.  12 

Stewart 9 

Stewart '. 7 

Stewart 7x 

Stewart 10 

Stewart  1(J> 

Sloughlon A 

Stoughton B 

Stoughton D 

Sullivan I: 

Sullivan H 

Super-Truck SO 

Super-Truck 70 

Super-Truck 100 


Teiat 

Tiffin 
Tiffin 
Tiffin 


1921 


F1S 


li,n 


s-flex 

a-flex 

flex 

tlcX. 


i-flei. 
s-flex 
flex 


►flex. 

S-fll  A. 

s-flex. 


36x4 
36x5 
36x5 
33x5 

36x5 
28x3 

36x6 
35x5 
34x34 
34x3a 
34x4 
34x4 
36x5 
36x6 
36x4 
36x31 
:;4x4; 
35x5 
34x31 
36x4' 
36x5 
36x5 
36x5 
35x5 
36x6 
34x4 
34x5 
38x7 
36x5 
36x6 
36x3j 

34x31 
34x4 
36x4 
36x5 
36x6 
36x4 
36x5 
36x5 
36x4 
36x4 
36x5 
36x5 
34x3* 
36x4 
36x5 
36x6 
30x3» 
34x31 
36x31 
35x5 
36x4 
36x5 
36x5 
36x0 
34x41 

34  V.', 

34x4 

34x4 

36x5 

36x6 

34x41 

36x6 

36x6 

36x6 

36x4 

36x6 

36x6 

36x31 

36x4 

36x5 

36x6 

36x6 

36x6 

32x4 

35x5 

34x31 

34x4 

34x4 

36x5 

36x5 

34x41 

36x3} 

36x4 

36x4 

36x5 

36x4 

36x 

36x5 

33x4 

36x3) 

3Sx  1 
36x5 


36x4d 

36x5,.l 

40\i'„l 

33x5 

Bim... 

36x7 

Mil 

28x3 

Prud.. 

3S.x7 

Crn..  . 

35x5 

Way. . 

34x4 

Way.  . 

34x5 

Way.  . 

34x6 

Way. 

34x7 

Way.  . 

36x5  1 

36x6d 

Way.  . 

36x4d 

Stn. . . 

36x5 

Stn... 

34x4) 

Prud.. 

35x5 

MWC 

34x5 

MWC 

36x7 

MWC 

36x10 

Sth... 

36x5d 

Day.. 

36x6d 

Day . . 

35x5 

Mut.  . 

36x6 

HAD. 

36x3] 

B&D. 

36x.5d 

HAD 

42x9 

HAD 

36x6d 

HaD 

40x6d 

HAD 

36x5 

MWC, 

34x5 

Stn... 

34x6 

Stn.. 

36x7 

411x6,1 

Sth   . 

36x7 

Cm..  . 

::','..  1,1 

36x5,1 

Cm..  . 

4IK6.1 

Cm..  . 

34x5 

Arch . . 

36x7 

Stn... 

36x1(1 

Stn... 

40x12 

Stn . . . 

30x3j 

Day.. 

34x5 

Bim... 

36x6 

Bnn- 

::sx7 

Bun... 

36x7 

Bim.  . 

!6x5d 

Stn . . . 

Stn... 

111x6,1 

Stn. . . 

35x5 

36x6 

Kcl.  . . 

36x6 

Cm..  . 

36x8 

Cm... 

40x5d 

Crn..  . 

40x6d 

Sth*.  , 

34x4 

liuV. 

34x4 

Roy.. . 

40x8 

Roy.. . 

36x6 

36x7 

36x5d 

40x0d 

Day.. 

36x5 

36x4 

Prud* 

40x5,1 

Prud* 

411x6,1 

Prud* 

40x6,1 

Sth... 

40x7,1 

Sth... 

32x4 

Way. . 

35x5 

Wai 

34x5 

Way 

31x7 

Clrk. 

34x7 

(,'lrk.  . 

36i5d 

Clrk.  . 

36x5d 

Clrk. 

35x6 

Bim... 

36x5 

Bim... 

36x7 

Bim... 

36x7 

Way.  . 

36x6d 

Way. . 

36x8 

Prud.. 

10x5d 

Sth... 

40x12 

Sth . . . 

33x4 

Stn.  . 

36x5 

Sth... 

Sth... 

I0l5d 

Sth... 

Wsc. 

Cont. 
i  lout, 

Cont. 
Cont. 
Cunt. 
Cont. 
Cont. 
Buda 
Buda. 

Cont. 
Cont 
Cont 

Cont. 


Buda. 

Cont. 
Cont 

Cunt. 

Cont. 

("'out. 

Cont. 

('out. 

Cont. 

Duda. 

Huda 

Hilda 

Huda. 

Cont., 

Cont. 

Cont 

Com. 

LeH 

Huda. 

Huda. 

Hilda. 

H.Ida 

Huda. 

Hilda. 

Huda. 

Mid-i 

Cunt. 
Cunt. 

Cont 

Cunt. 
Cont 

Huda. 

Cont 

Huda 
Cont. 
Cont 

( 'out. 
Cunt. 

own.. 

own.. 
own.. 
own. 
LeR, 
B-S. 

Cunt. 
Cont. 
Huda. 

.„ 
Huda. 
Wau 

\\  an 
II, r 


4-4x  54-25.6 
4-4}x6}-32.4 
4-44x6 j-32 .4 
4-3|x4}-22.5 
4-4}x5}-27.3 
4-2 jx4  -12.1 

4-3ix5  -22.5 
4-3}x5  -19.6 
4-3}x5  -19.6 
4-3 jx5  -22.5 
I  4,x5J  27  2 
4-4}x5}-27.2 
4-4}x5}-32.4 
4-4fx6  -36.1 
4-41x51-29.0 
'  '  x5}-25.6 
4  41x41-27.2 
4-3}x5  -22.5 
4-3 jx5  -22.5 
4-4|x5l-27.2 
4-4}x5}-32.4 
4-41x6  -29.0 
4-4Jx6  -29.0 
6-3 Jx5  -33.75 
4-3 jx5  -22.5 
4-4  x5  -25.4 
4-4  x6  -25.4 
8-31x5  -33.8 
4-4}x6  -29.0 
4-44x6  -32.4 
4-3Jx5i-22.5 

4-3fx5  -22.5 
4-3 Jx5  -22.5 
4-4tx5}-27.2 
4-44x5)-32.4 
4-4*x5}-32.4 
4  41x5i-27  2 
4-4ix5}-32 .4 
4-41x6  -36.1 

s5i-29.0 
4-4jx5)-29.0 
4-41x6  -29.0 
4-iix6  -32.4 
4-3Jx5  -22.5 
4-41x51-27.3 
4-44x54-32.4 
4-4J.X6  -36.1 
4-3  X4S-15.6 
4-31x51-19.6 

Ml -25. 6 
4-41x51-29.0 
4-41x55-29.0 
4-41x51-29.0 
4-41x6  -32.4 
4-41x6  -32.4 
4-3»x5  -21 .03 
4-3Jx5  -22.5 
4-4U51-27.2 
4-41x51-27.2 
4-4jx51-32.4 
4-4Jx6  -36.1 
4-3 j.\5  -22.5 
4-31x51-22.5 
4-4  X51-25.6 
4-31x5  -22.5 
4-4'x5i-27,2 
4-41x51-32.4 
4-4 jx6  -36.1 
4-4  x.51-25.6 
4-4ix5J-30.6 
4-44x61-32.4 
4-5  X61-40.0 
4-5  X61-40.0 
4-5  x6}-40.0 
4-3M1-15.6 
4-31x5  -19.6 
4-31x5  -22.5 

4-41x54-211  0 
4-41x5}-32.4 

4-31x51-22.5 

4-4  X51-25.6 

4-4}x6  -32.4 
4-4  x6  -25.6 
4-41x6  -29.0 
4-41x6  -36.1 

4-3)xS  -19.6 
4  41x51-27.2 
4-41x51-27.2 

4-41x51-32.4 


cent, 
cent., 
cent... 
ther  . 

unit. 
ther  . 

runt.. 
ther  . 
ther 
ther 
cent.. 
cent., 
cent.. 
cent 
uuiit. 
cent. 
,vnt. 
ther. 
ther. 
cent. 
cent., 
cent. 
cent. 
cent., 
cent., 
cent.. 
cent. 
cent., 
cent- 
cent.. 
Cunt. 

ther.. 
cent, 
cent 

cent, 
cunt. 
cent. 
cent.. 
cent. 
cunt.. 
cent. 
cent. 
cent. 
ther  . 
cent.. 
cunt. 

(her  . 
ther  . 
cent. 

cunt. 
cent.. 
cent.. 
cunt, 
cunt. 
cent. 

cunt. 
cent.. 

cent, 
cunt. 

l,„r 

ther  . 

cent, 
cunt. 
cent 
cent 
cent- 
cent.  . 
cent. 
cent. 

cent, 
cent.. 
cunt. 
ther.. 
(her.. 
ther.. 
cent. 
cent 
cent, 
cenl  . 
cent.. 
cent.. 
runt. 
cent.. 
cent.. 
cent, 
cent- 
cent.. 

ther.. 
cent, 

cent- 
cent, . 


Wab.  ,  sht. 


Bar. 

Har- 

I.aM 
E&M 
I  AM 
E&M. 
own.. 


I  AM 

I   A\l 

ham 

1   AM 

I  AM 

E&M 

M,,l 


Hush. 
Bush. 
Hush. 
Bush 

Hush. 
Hush. 

own.. . 


Chgo. 
Chgo. 
Chgo. 


Wab. .  eel. 
C.AO..  tin. 
own.. 

Bush. 

Har.. 
Har.. 
Har.. 

i:am 
E&M 

I  AM 

4  AM 
Bust 
Bush. 

CAM. 

G&O. 

CA-O. 

G&O. 

McC 
MuC. 
S-W.. 
E&M: 

I'AM 
I.AM 
4. A  M 
I'AM 
I.AM 
Mod. 

Chgo.. 

Chi;,.. 

Chgo. 

Chgo. 
Clwo. 
McC. 
McC. 
McC. 
Brem 

Hrem 
Hrem 
Hrem. 
I  eg. 
Lng. 

l.liu.  . 

Lng.. 
Kiel. 
Lng. 
Lng.. 
Lng., 
Lng.. 
I  ug.. 
Lng.. 
Lng.. 


McC. 
MoC. 

McC 
McC. 
McC 

i;-r. 

H-T. 
R-T.. 
Lng. 
I  ng. 
Lng.. 
Lng.. 


Bush. 

Hush. 
Bush. 
Hush. 
Hush. 
Hush. 
Rush. 
Chgo. 
Chgo 
Chgo. 
Bush 
H-T... 
Chgo. 
Chgo. 
Chgo. 

Jtnst.. 
HAO. 
B&O. 
1UO.. 


|), ■!,■,, 
Delco 

I  lulcu 


Spltf. 
Eismn 
Eismn 
Ijsiun, 
l'jsuin 
Eismn 
Eisinn 
Eismn. 


H.ilc. 
Berlg. 
H,u,  li 


Huseli 
A  Knt 

Husel, 


1  isuin. 
Conn.. 
Eisinn 
Eiamn. 

Eisnni 
I'.isnin 
1  isuin 


Bosch 

HlSltlll 

Eismn. 
Eismn. 

1  i.siun. 
Hisnin. 
Eismn. 
Eismn. 
Eisinn. 
Eismn. 
Eismn. 
Eisnm. 
Eismn. 
Eismn. 

lilsiun. 
Eismn. 
Eismn. 
Eisnm. 
Eismn. 
Eismn. 
Eismn. 
Hosch. 
Bosch 
Bosch 
Spit . . 
Spit.. 

Conn.. 

Hosch* 
HuseM 
Huseli 


hand. 

hand, 
hand. 

hand. 

hand, 
auto. 

hand. 

lixud 

fixed. 

fixed. 
hand. 
hand, 
hand, 
hand. 
band. 
hand. 

hand 

fixed. 

tixed 

hand, 
hand. 


hand, 
hand. 
hand. 
hand. 
hand. 
hand. 
hand. 
hand. 

hand, 
hand. 
hand, 
hand. 
hand.. 

hand. 
hand.. 
hand. 
hand. 

hand.. 
hand. 

band., 
fixed. 

hand. 
hand. 
hand. 
hand. 
hand. 
hand. 
hand. 
hand. 
hand. 
hand. 
hand. 
hand. 
fixed. 
fixed. 
tixed 
fixed 
hand. 
tixel 
tixed 
tixed. 
tixed 
lixed 
tixed 
han, I. 
hand.. 
hand.. 
hand- 
hand.. 
hand.. 
hand.. 
fixed.  . 
hand- 
fixed.  . 
fixed, 
hand- 
fixed, 
hand- 
hand.  . 
hand. 
hand- 
hand  . 

hand.. 

hand.. 
band- 

hilud. . 

hand.. 

hand. 
hand- 
haiul- 


Ightg. 
Ichtg. 
Irfitg. 


slAi-2  Delco 
sl&i-2.  Deleo 
slA'i-2 .  Delco 


,~Al 


none 

none. 

slAi-2 

none 
none 

nunc 


Vesta 
Vesta 

\  ,  sfa 

Vesta, 

Vesta 
Vesta 
Vesta 


sAl-2. 
sAl-2. 
sAl-2. 
sAl-2. 
slAi- 
S&l.. 

sA-1.. 
s&l.. 


none 
none. 

iiune 
A  1-2. 
SA  I  2. 
SAl-2. 
sAl-2. 
RlSi. 

slAi. 


Ightg. 
IghlB. 

Ightg. 


s.l-I-2. 

,.U-2. 

6&1-2. 


Delco, 

Aut-L 
West. 

West. 


x-i: 
\-i: 
x-i: 
n-e  . 

Al-Cl. 
West. 
Wesl. 
West. 
West. 
W7est. 

West. 

West 

HelllX- 


West. 
West. 
West. 
West. 


West. 
Vesta. 
Vesta 


Vcslv 
Vesta. 
Vcata. 

Bijur.. 
West. 
West. 
West. 
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TRANSMISSION 


cent- . 

own..  . . 

riiotor 

14(H) 

IS 

Stmbg. 

cent   . 

motor 

r.'on 

10 

SUlll'g. 

cent. . 

motor 

1200 

14 

Stmbg. 

1000 
1264 

15 

Zenith.. 

3u:i 

starch. 

motor 

":    '  •:    ■• 

151X1 

3(1 

cent. . 

Dpli..  . 

motor 

iooo 

IS 

Zenith.. 

suet.  . 

Mnrch 

"5 

Zenith.. 

BUCt    . 

March. 

motor 

20 

Zenith. 

8UCt    . 

Mnrch. 

motor 

IK 

Zenith. 

cent   . 

Pierce. . 

motor 

in 

Zenith. 

cent. . 

Pierce. . 

motor 

Hi 

Zenith. 

cent. . 

Pierce.. 

mo  fur 

15 

Zenith. 

cent. . 

Pierce. . 

motor 

15 

Zenith. 

cent. . 

Pierce. . 

1001 

14 

Stink:. 

cent. . 

Pierce. . 

motor 

1000 

is 

Stmbg. 

ison 

"5 

Stmbg. 

suet.  . 

own. 

motor 

135( 

IT 

Stmbg. 

cent. . 

Phro. .  . 

motor 

1125 

1:. 

Stmbg. 

cent. . 

Phro. .  . 

motor 

1  'III 

13 

Stinl.tr. 

OWD 

motoi 

i::.M 

11 

l-b... 

motor 

135( 

11 

BAB. 

2201 

511 

Iir.  tld 

cent. . 

Simp. . . 

motor 

i  ■-■on 

24 

Zenith. 

cent. . 

Simp.. . 

i:,m 

20 

Zenith. 

cent. . 

motor 

urn 

I'l 

Zenith. 

jinn 
1401 

:;2 
17 

cent  . 

Simp. . . 

motor 

Zenith. 

cent   . 

^imp.. . 

motor 

I30C 

17 

cent. . 

Pierce.  - 

motor 

15 

Stmbg. 

none 

HOI 

nni 

is 

Stmbg 

3UCt. . 

motor 

iin( 

15 

f net. . 

I10( 

1 

BUCt.  . 

motor 

12.il 

12 

rent. 

Pierce. . 

iii 

. 

cent. . 

Pierce. 

motor 

14 

cent . . 

Cont... 

II 

m 

cent   . 

Dph.. 

motor 

90( 

Dphc..  . 

motor 

90C 

Dpi*..  . 

motor 

90C 

cent  . 

Pierce.. 

'uMor 

1 23S 

is 

: 

cent. . 

PS  woe. 

motor 

1201 

Ii 

Stmbg. 

cent 

Pierce.. 

motor 

I12S 

14 

Stmbg. 

cent. . 

Cont. . . 

motor 

1115 

13 

Stmbg. 

2201 

iron 

42 
is 

HOI 
1400 

15 

15 

1400 

stmbg. 
Stmbg. 

Stnibg. 

1250 

II 

HJII 

Ml 

Stmbg. 

cent. . 

Pierce. . 

motor 

1 1111 

20 

stmbg. 

cent. . 

Pierce. . 

motor 

1  Wi- 

15 

■ 

cent. . 

Pierce.. 

motor 

ll  (II 

15 

cent. . 

Pierce. . 

motor 

1201 

12 

cent. . 

Cont..  . 

motor 

1201 

1  ' 

cent.. 

Pierce.. 

motor 

1401 

"ii 

Zeoitfi. 

cent. . 

Pierce. . 

motor 

I40( 

is 

cent. . 

Pierce. . 

motor 

HOC 

15 

Zenith. 

BUCt. . 

motor 

120C 

17 

Stmbg. 

fUCt.  . 

Mnrch. 

motor 

1201 

15 

Stmbg. 

•net    . 

Mnrch. 

motor 

10(« 

1  • 

BUCt.  . 

Mnrch. 

1  MX 

in 

cent. . 

Wan. . . 

motor 

1001 

is 

«nt.  . 

V7au... 

motor 

1-, 

Zenith. 

Wau. . . 

motor 

15 

Zenith. 

cent  . 

Wau. . . 

motor 

100C 

Ii 

Zenith. 

cent.. 

V7au. . . 

motor 

|i  UK. 

III 

cent. . 

Wau. . . 

motor 

hi 

1400 

i 

12.71 

22 
30 

IS 

Zenith 

cent   . 

Pierce. . 

motor 

1100 

it 

cent 

Pierce. . 

motor 

1200 

M 

cent.. 

Pterce. . 

motor 

1120 

12 

cent 

Pierce. 

motor 

1 100 

12 

cent.. 

Wau. . . 

motor. 

1.100 

.10 

cent. . 

Wan. . . 

motor. 

12.10 

17 

cent. . 

DpU.. 

motor . 

1230 

17 

[200 

10 

Stmbg. 

cent  . 

Pierce.. 

motor 

II 

cent  . 

Sirnp..  . 

motor. 

■  KM 

134 

cent. . 

Simp..  . 

motor 

1100 

II 

cent. . 

Simp.. . 

motor 

1000 

11 

cent  . 

Pierce.. 

motor 

[100    II 

. 

cent   , 

motor. 

1 100    13 

cent. 

herce..| 

1000 

13 

pres.. 
pres.. 

relrr 

amid.. 

amid., 
mtr. .  . 

4 

4 

J"; 

own... 

9.66 
8.00 

sprgs. . 
r-rd..  . 

int-r-w . 
ext-d-s. 

int-r-w . 
int-r-w. 

1... 

1. 
1 

ctr. . 
ctr. . 

f-m 
f-m 

tan 

selec . . 
selec. . 

own 

t-arm. 

d-d... 
d-d... 

\\r 

Drt.... 

ll-Lees. 

3 

worm 

Iron.. 

6.00 

sprgs. . 

sprgs. 

GCS 

int-r-w. 

int-r-w. 

1... 

U..1... 

dr.. 

fab 

vac 

d-d 

B-Lipe. 

B-Lipe. 

mtr  .  . 

1 

worm. 

Shel.. 

8.75 

r-rd..  . 

sprgs. . 

Iron. . 

int-r-w. 

int-r-w. 

1... 

Ress. 

ctr.. 

mil 

amid., 
mtr.. . 

3 
3 

chn.. . 
worm. 

Timkn 

4.00 
9.25 

r-rd..  . 

Tuth. . 
Stand. 

int-r-w. 
int-r-w . 

int-d-s. 
int-r-w. 

Ditw.. 

ctr.. 

mil 

Mill 

d-d... 

Fuller. . 

Fuller.. 

r-rd..  . 

sprgs. . 

vac 

d-d... 

B-I.ipe . 

6elec. . 

B-Lipe . 

mtr..  . 

:; 

worm. 

Timkn 

sprgs. 

sprgs. 

S-P. . . 

int-r-w. 

int-r-w . 

Lavn.. 

ctr.. 

mil 

d-d... 

B-Lipe. 
B-I.ipe . 

B-Lipe . 
B-Lipe . 

S-P  . . 

vac 

selec. . 

mtr. .  . 

:; 

worm. 

SheL  . 

Bprge. 

sprgs. . 

sup... 

int-r-w. 

int-r-w 

Lavn.. 

ctr.. 

mtl 

d-d.  . 

B-Lipe. 

B-Lipe 

mtr.. . 

4 

Shel.. . 

sprgs. 

sprgs. . 

S-P. . . 

mt-r-w. 

Ross.  . 

ctr.. 

mil 

d-d... 

B-Lipe. 

B-Lipe 

ainel. 

4 

Timkn 

r-rd..  . 

sprgs. . 

Sp-P.. 

int-r-w . 

int-r-w 

Ross.  . 

ctr.. 

mtl 

d-d. 

B-Lipe. 

selec. . 

B-Lipe . 

amid.. 

4 

r-rd..  . 

sprgs. 

Sp-P.. 

int-r-w. 

int-r-w 

Ross. . 

ctr.. 

mtl 

d-d... 

B-I.ipe. 

eelec. . 

B-Lipe. 

iimi<l.. 

4 

Timkn 

r-rd..  . 

sprgs. . 

sp-P  . 

int-r-w. 

int-r-w 

Ross.  . 

ctr.. 

mtl 

.1-1. 

Fuller. . 

ind-c. 

Cotta.. 

amid. . 

4 

ext-g.. 

Badg.. 

7.50 

-pres. 

sprgs. . 

Shel... 

int-r-w. 

int-r-w 

Rosa. 

ctr. 

mtl 

d-d... 

Puller.. 

Fuller.. 

mtr. .  . 

3 

eXt-",.. 

Badg.. 

6.60 

sprgs. . 

sprgs. . 

Shel... 

int-r-w . 

int-r-w 

Ross. . 

ctr. . 

ml 

d-d... 

selec. . 

amid. . 

H 

bevel.. 

4.70 

sprgs. . 

t-arm. 

int-r-w. 

ctr.. 

l-i, 1 

d-d... 

Fuller.. 

selec. . 

Fuller.. 

mtr. . . 

:: 

rorbn. 

6.28 

sprgs. 

sprgs. . 

Math. 

ext-r-w . 

Jacox. 

ctr. 

mil 

d-d... 

Fuller.. 

selec. . 

1  oiler.. 

mtr. . . 

3 

mt-g. . 

Torbn. 

8.00 

sprgs. . 

sprgs. . 

Math. 

ext-r-w. 

int-r-w 

Jacox. 

ctr.. 

mtl 

d-d... 

Fuller. . 

1  uller.. 

mtr. . . 

•1 

Tcrbn. 

8.00 

sprgs. . 

sprgs. . 

Math 

ext-r-w. 

int-r-w 

Jacox. 

ctr.. 

mtl 

d-d... 

Fuller.. 

Fuller. . 

mtr. . . 

4 

int-g.  . 

Torbn. 

10.26 

prgs, 

sprgs. 

Math 

int-r-w. 

int-r-w 

Jacox . 

ctr.. 

INI 

grv.  . 
grv.  . 

d-p6'  ' 

1 

amid., 
amid., 
mtr.. . 

4 

4 
3 

1  evil. 

Pel  ".  '. 

10  00 
in  tin 
4.45 

r-rd..  . 
r-rd..  . 

sprgs.. 

t-arm. 
t-arm. 
t-arm. 

Sp-P.. 
Sp-P.. 
Tuth.. 

ext-d-s. 
ext-d-s. 
int-r-w . 

int-r-w 
iDt-r-w 
ext-r-w 

Ross. . 
Ross. . 
Gem  . 

etr. 

mtl 

mil 
mil 

selec 

d-d... 

B-Lipe 

selec 

B-Lipe. 

mtr.. . 

1 

worm 

Shel.  . 

6.50 

r-rd..  . 

sprgs. . 

Shel... 

int-r-w. 

int-r-w 

Ross.  . 

ctr.. 

mil 

R-I.lz 

B-Lipe. 

mtr..  . 

1 

Shel... 

7.75 

r-rd..  . 

sprgs. . 

Shel..  , 

int-r-w . 

int-r-w 

1... 

Ross. 

etr. 

mtl 

B-Lipe. 

selec 

B-Lipe. 

mtr.. . 

i 

worm. 

Shel.. . 

7.75 

r-rd... 

sprgs. . 

Shel... 

int-r-w . 

int-r-w 

1... 

Ross.  . 

ctr.. 

mil 

d-d. . . 

B-I.ipe. 

B-I.ipe 

mtr.. . 

t 

worm. 

Shel... 

7.75 

r-rd..  . 

sprgs. . 

Shel. 

int-r-w . 

int-r-w 

1... 

Ross. . 

ctr. 

mil 

d-d... 

B-Lipe. 

B-Lipe. 

mtr.. . 

1 

Shel.. . 

8.75 

r-rd..  . 

sprgs. . 

Shel... 

int-r-w . 

int-r-w 

1... 

Ross. . 

ctr.. 

mtl 

d-d... 

B-Lipe. 

selec 

B-Lipi 

amid.. 

4 

worm. 

Shel... 

8.75 

r-rd..  . 

sprgs. 

Shel..  . 

int-r-w . 

int-r-w 

1... 

Ross. . 

etr. 

mtl 

.  grv.  • 

d-d... 

Fuller.. 

selec. 

Fuller. . 

mtr. .  . 

3 

worm. 

Shel... 

7,80 

sprgs. . 

sprgs. . 

Mth.  . 

int-r-w . 

int-r-w 

1... 

Gem.  . 

1. ... 

mtl 

d-d... 

Fuller. . 

selec 

Fuller. . 

mtr.. . 

:: 

worm 

Shel... 

7.87 

sprgs. . 

sprgs. . 

GCS.. 

int-r-w . 

int-r-w 

I... 

Ross. . 

etr. 

mtl 

d-d... 

Fuller  . 

selec  . 

Fuller. . 

mtr.. . 

3 

worm . 

Shel.. 

sprgs. 

sprgs. . 

CCS.  . 

int-r-w. 

int-r-w 

1... 

Ross. . 

ctr. 

mtl 

d-d... 

B-Lipe. 

B-l  ipe 

4 

Timkn 

9.25 

sprgs. . 

sprgs. . 

, 

int-r-w. 

int-r-w 

Ross.  . 

ctr.. 

rati 

d-d... 

B-Lipe 

-  lee 

Ii. 1  ipe 

amid.. 

4 

worm. 

Timkn 

r-rd..  . 

sprgs. . 

CCS.. 

int-r-w. 

int-r-w 

Ross. . 

ctr. . 

mtl 

d-d... 

B-I.ipe 

B-I.ipe 

amid.. 

4 

Timkn 

11.66 

r-rd..  . 

sprgs. 

CCS., 

int-r-w. 

int-r-w 

Ross. . 

etr.. 

mil 

d-p. . . 

B  Becl 

B-Lipe 

amid.. 

1 

Shel 

8.70 

sprgs. . 

sprgs.. 

Shel 

int-r-w 

int-r-w 

1 

Ross.  . 

ctr. 

l-m 

d-p. . . 

B-Beck 

B-[.ipe 

amid. 

4 

shel... 

8.70 

sprgs. . 

sprgs. . 

Shel. 

int-r-w. 

int-r-w 

1. 

Ross  . 

ctr. 

F-m 

rl-p 

B-Beck. 

seleo. 

B-Lipe. 

amid.. 

4 

Shel... 

10.25 

sprgs. . 

sprgs. 

shel. 

int-r-w. 

int-r-w 

!. 

Ross.  . 

ctr.. 

l-m 

amid. . 

3 

9  66 

r-rd..  . 

t-arm. 

Nat... 

ext-d-s. 

int-r-w 

1 

own..  . 

ctr. . 

mtl 

selec. . 

amid.. 

; 

10.33 

r-rd..  . 

t-arm. 

Nat... 

ext-d-s . 

int-r-w 

1. 

ctr. 

mtl 

selec. . 

amid. 

4 

10.33 

r-rd..  . 

t-arm. 

Nat... 

ext-d-s. 

int-r-w 

1 

own.. . 

ctr. 

mtl 

own.. . . 

amid.. 

K 

14.33 

r-rd..  . 

t-arm. 

Nat... 

ext-d-s . 

int-r-w 

1 

own..  . 

etr 

mtl 

d-d... 

B-Lipe 

selec. . 

B-Lipe 

mtr. . . 

3 

worm. 

Timkn 

7.00 

sprgs. . 

sprgs. . 

s-p. . 

int-r-w 

int-r-w 

r. . 

Lavn. 

Ctr 

mil 

d-d... 

B-Lipe . 

B-L 

amid.. 

I 

7.75 

r-rd..  . 

sprgs. . 

--!• 

int-r-w. 

int-r-w 

Gem. 

r.ve 

mtl 

d-d... 

B-Lipe 

B-Lipe 

amid. . 

4 

worm 

hnikn 

8.75 

r-rd..  . 

S-P... 

int-r-w . 

int-r-w 

Gem. 

mtl 

d-d. . . 

Detlaf. 

B-L 

amid.. 

1 

Timkn 

10.30 

r-rd. 

sprgs. . 

^P-P  . 

int-r-w . 

int-r-w. 

Gem 

lAe 

mil 

d-p  . 

B-Beci 

Warren 

mtr..  . 

3 

bevel.. 

Peru. . 

4.75 

sprgs. . 

t-arm. 

Math. 

ext-r-w . 

int-r-w 

etr. 

mtl 

d-d... 

Fuller  . 

Fuller.. 

mtr. .  . 

3 

Timkn 

7.75 

sprgs. 

sprgs. . 

opt. .. 

int-r-w . 

int-r-w 

Ross 

etr. 

mil 

d-p... 

B-Reek. 

B    1     ;■■■ 

amid.. 

1 

worm. 

Timkn 

7.75 

sprgs. . 

sprgs. . 

opt.  .  . 

int-r-w 

int-r-w 

Ross.  . 

etr 

1  m 

d-p... 

B-Beok. 

selec. . 

■ 

4 

Timkn 

7.00 

sprgs. . 

sprgs. 

opt 

int-r-w 

int-r-w 

Ross. . 

etr. 

1  m 

d-p  . 

B-Becl 

1;  Line 

amid.. 

4 

Timkn 

7.75 

sprgs. . 

sprgs. , 

opt.  .  . 

int-r-w 

int-r-w 

Ross. . 

etr 

l-m 

rl-p  . 

B-Beck. 

B   l.ipe 

amid. 

4 

worm. 

Timkn 

8.75 

r-rd..  . 

sprgs. . 

opt. . . 

int-r-w . 

int-r-w. 

Ross,  . 

etr. 

!  ,n 

rl-p  . 

R-Reck. 

selec. . 

B-Lipc. 

amid. 

4 

Timkn 

7.80 

r-rd..  . 

sprgs. . 

opt. . . 

int-r-w. 

int-r-w 

Ross.  . 

■tr. 

F-m 

d-p  . 

B-Beok 

R-Lipe. 

amid.. 

4 

Timkn 

10.25 

r-rd... 

sprgs.. 

opt. . . 

int-r-w . 

int-r-w. 

Ross. . 

F-m 

frrv.  . 

B-Lipe 
B-Lipe 

B-Lipe 
B-Lipe 

3 

fab 

d-d 

selec 

amid.. 

:: 

worm 

Timkn 

9.25 

r-nl 

sprgs. . 

Iltr 

int-r-w 

int-r-w 

Ross. 

etr. 

mil 

grv.  . 

d-d... 

B-Lipe 

B  Lipe 

amid. 

4 

Timkn 

9.25 

r-rd. 

l):r 

int-r-w 

Ross 

etr 

mtl 

grv. 

d-d... 

B-Lrpe . 

R-Lipe 

amid. 

4 

worm. 

Timkn 

9.25 

r-rd... 

sprgs. . 

Dtr  , 

int-r-w 

int-r-w 

Ross. . 

etr. 

Mill 

grv.  . 

d-d... 

B-Lipe 

R-I. ipe 

amid. 

4 

Timkn 

12.00 

r-rd..  . 

sprgs. . 

lltr  . 

int-r-w . 

int-r-w 

Ross. . 

ctr 

mtl 

(rrv.  . 

d-d... 

B-Lipe 

B-Lipe 

4 

worm. 

Timkn 

11.66 

r-rd... 

Iltr 

int-r-w 

int-r-w 

lee- 

ctr.. 

mtl 

Fuller 

mtr. .  . 

3 

Fred. . 

7.75 

sprgs. 

Shel.. 

ext-r-w 

int-r-w 

RosS.  . 

ctr. 

mil 

d-d... 

Fuller 

Fuller 

mtr. . 

:: 

Shel.. 

8.25 

-prgs. 

ext-r-w 

int-r-w 

R.ass 

ctr. 

mtl 

d-d... 

Fuller 

■ 

mtr. .  . 

i 

worm. 

Shel. 

9.00 

sprgs. 

sprgs. 

ext-r-w 

int-r-w 

Ross 

etr 

mtl 

vac  . 

d-d  .. 

B-Iipe 

B-Lipe 

mtr. . . 

.'! 

7.20 

r-rd. 

S-P 

int-r-w 

int-r-w 

Ross 

ctr 

mil 

B-Lipe 

amid.. 

Timkn 

8.50 

r-rd.. 

sprgs. . 

S-P,  . . 

int-r-w 

int-r-w 

Ross.  . 

■tr 

mil 

B-Lipe 

eelec. . 

R-Lipe 

amid. 

worm. 

Timkn 

10.33 

r-rd.. . 

sprgs. 

s-p  .. 

int-r-w 

mt-r-w 

etr 

mtl 

B-Iipe 

selec. . 

B-Lipe. 

amid. 

Timkn 

13.66 

r-rd.. . 

sprgs. 

s-P 

int-r-w. 

int-r-w 

etr 

mtl 

d-d  .. 

B-Lipe 

selec. . 

li  Lipe 

mtr. .  . 

1  imkr 

7.00 

r-rd.. . 

Math 

int-r-w. 

tnt-r-w 

Ross. . 

etr 

mtl 

selec. . 

B-Lipe. 

mtr. .  . 

worm 

limkn 

7.70 

r-rd. 

Math 

int-r-w 

Ross. . 

ctr. 

mtl 

own. 

3 

Timkn 

8.75 

r-rd. 

Math 

itit-r-w 

Roes 

ctr 

mil 

vac  . 

i 

' 

amid. 

:i 

worm. 

limkn 

8,80 

r-rd. 

Math 

int-r-w 

Ibe,.: 

ctr 

mtl 

vac 

B 

ind-c 

amid. 

K 

own..  . 

7  40 

r-rd.. 

Math 

int-r-w 

ext-d-e 

1'OSH 

i'tr 

mil 

w  -d . 

ind-c. 

own.  . 

amid. 

5 

chn. . . 

7.26 

r-rd..  . 

Math 

mil 

(fTV.  . 

B-Beck 

Dur 

mtr  . 

3 

int-g 

'  Irk 

6.60 

sprgs. . 

Drl 

ext-r-w 

ext-d-S 

1 

ctr 

mtl 

mtr 

a 

mt-g  . 

Cork. 

6  75 

»prg». 

Drt 

ext-r-w 

ext-d-s 

Ro 

ctr 

mtl 

mtr  . 

a 

int-g   . 

link 

7.60 

iprga. 

sprgs. . 

Drt..  . 

ext-r-w 

ext-d-s 

Ross. . 

mtl 

mtr 

int-g  . 

Clrk.  . 

9.00 

sprgs. . 

sprgs. . 

Drt. .  . 

ext-r-w 

: 

etr 

mtl 

IsTV. 
ftTV.  . 

: 

Fuller  . 

■t 

mtr 

int-g.  . 
int-g 

Ok.. 
Clrk.  . 

9  00 
10  00 

sprgs. 
sprgs. . 

ext-r-w 

ext-d-s 

ext-d-s. 

Ross. . 

ctr. 
clr 

mtl 
mtl 

Drt 

d-d  .. 

■ 

mtr     . 

int-g. . 

Clrk 

10  00 

sprgs. 

sprgs.. 

Drt 

ext-r-w 

Ross. . 

ctr 

mil 

grv.  . 

d-d  . 

B-I.ipe 

mtr  . 

wnrm 

S|,e| 

5  mi 

r-rd.. 

■ 

int-r-w 

int-r-w 

Lavn. 

etr 

lal 

mtr 

worm. 

<he|. 

7.80 

r-rd.. . 

Shel. 

int-r-w 

int-r-w 

Lavn. 

err 

fab 

grv.  . 

B-Lipe 

She|. 

8.66 

r-rd..  . 

int-r-w 

Lnv-n. 

etr 

fab 

d-d... 

mtr 

worm. 

Timkn 

7.75 

iprgs. 

Shel. 

int-r-w. 

mt-r-w 

Ross 

etr 

mtl 

li-l  ipe 

Timkn 

10.33 

r-rd..  . 

, 

int-r-w. 

int-r-w 

Km    ■. 

etr 

lull 

KTV.  . 

selec. . 

mtr. .  . 

Shel. 

8.75 

Shel, 

int-r-w 

int-r-w 

Lavn. 

etr 

lal 

grv.  . 

l-d 

Fuller  . 

selec  . 

worm. 

S|,e|. 

10.25 

int-r-w 

int-r-w 

Ross.  . 

etr 

mil 

grv. . 

Fuller 

Fuller 

■  n,  ii 

worm 

Shel... 

10.25 

r-rd.. 

sprgs.. 

LI 

int-r-w. 

int-r-w 

Ross. . 

ctr. 

mil 

vac. 

d-p... 

B-Beck. 

mir..  . 

level. 

15  46 

I" 

t-arm. 

\l-r-w 

int-r-w 

1 

CAS.. 

etr 

mtl 

grv.  . 

d-d... 

nlr  .  . 

Shel... 

7.75 

r-rd. 

IC 

int-r-w. 

1 

elr 

mtl 

1-1   . 

worm. 

Shel. 

S   711 

r-rd..  . 

II 

int-r-w 

mt-r-w 

1 

: 

ctr.. 

mil 

14.. 

Detlaf.. 

unid 

worm. 

Shel... 

a  7i 

r-rd. .  . 

sprgs.. 

inl-r-w 

1... 

Ross.. 

itr. 

mil 

1   Spicer. 

1  Spicer. 
1  Spicer. 


Hart  . 

Hart  . 
I  Hart.. 
I  Hart. . 


,-pieer- 

I  Spieer* 
I  Spicer* 

I  Spieer* 
I  Blood. . 

'  Spicer* 
I  Spicer* 
I  Spieer* 

SpA.Fl. 
I  SpAFI. 

SpA-lT. 

\I.U 

M&E. 

MAT, 
I  M&E. 

I  Spieer. 
I  Spicer.. 
I  Spicer.. 
I  Spicer. 
I  I'nvsl. 
Arvae. . 
1  SpAa. 
1  SpAa,., 

1  Sp&o.. . 
1  Sp&o.. 

1  SpAo..  . 
1  SpAo. 
i  own.. . . 

I    I    tlVfl     . 

I  dnvsl.  . 
I  Spieer.. 
I  Spicer.. 
1  Spicer. 
I  BCA.. 
I  BCA.. 
I  BCA..  . 

1  Spicer. 
I  Spicer.. 

I  Spieer. 
I  Spicer. 
I  Spicer.. 
I  Clival* 

I  Cnvsl* 

II  1  v  I 
Cnvsl 
Hart  . 
Hart. 
Hart. . 
Hart. . 

Hart.., 
Hart.. 

I  Hart ... 
.  Therm 


I  Spieer. 

1  Spieer.. 
I  Spieer 

Peters, 


Pierce-Arrow 

Pierce-Arrow 

Pioneer AA 

Pillsburger  B 

Ranger TK 

Rainier R-ll 

Rainier R-19 

Rainier R-16 

Rainier R-18 

Rainier R-20 

Rainier R-15 

Rainier R-17 

Reliance 20B 

Reliance 10A 

Reo F 

Republic I0E 

Republic 11X 

Republic    19 

Republic 20 

Riker B 

Riker    BB 

Rock  Falls 14 

Rowe CW 

Rowe CDW 

Rowe GSW 

Rowe GPW 

Rowe HW 

Rowe       FW 

Rumely ..A 

Sandow G 

Sandow CG 

Sandow ...... '....'.'.M 

Sandow L 

Sanford W25 

Sanlord W35 

Sanford  W50 

Schacht 

Schaeht 

Schacht 

Schacht 

Selden IMA 

Selden 2'    A 

Selden 3HA 

Selden 5A 

Seneca M20 

Service 220 

Service 31 

Service 36 

Service 51 

Service 71 

Service 76 

Service    101 

Service 15 

Signal NF 

Signal H 

Signal J 

Signal M 

Signal R 

Southern 10 

Southern 15 

Southern.  .  . 20 

Standard IK 

idard 76 

Standard 66 

Standard it 

Sterling 

Sterling 

Sterling 

Sterling 

Sterling 

Stewart 11 

Stewart 12 

Stewart » 

Stewart     7 

Stewart 7x 

Stewart 10 

Stewart  lOl 

Stougbton    A 

Stouchton B 

igfiton D 

Sullivan E 

Sullivan H 

Super-Truck .  50 

Super-Truck 70 

Super-Truck 100 

1 1921 

Tiffin FIS 

Tiffin F23 

Tiffin F5S 


For  abbreviations  see  page  336. 
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odel 

1 

168 
168 

156 
151', 
156 
112 
146 
165 
132 
130 
140 
1511 
170 
115 
144 
150 
117 
150 
168 

156 
150 
154 
155 
174 
193 
145 
151 
157 
160 
144 
156 
168 
172 
144 
144 
144 

[33 

IMS 

ion 

125 
142 
175 
48 
60 

50 

4(1 
35 
168 

711' 
62* 
'•4* 
2S 
168 
44 
11 
54 
54 
64 
:;:■;• 
57: 

74 
74 
24 
44 
5(1 
156 
II 
14 
44 
44 
.,11 
65 
65 
.10 
44 
SO 
62 
62 

:;:, 

4(1 
47 

50 
62 
62 

:i2 
60 

22 
14 

iej 

30 

FRAME 

TIRES 

WHEELS 

ENGINE 

£ 

£ 

H 

3 

Sire  in  Int. 

I 

H 

S 

1 

1  = 
cn-c 

z 

COOLING 

IGNITION 

ELEC.  SYSTEM 

Name  and M 

it 

£ 

15 
* 

RADIATOR 

H 

i 

< 

H 

£ 

CASE 

CORE 

u 

£ 

H 

£ 

H 

Id 

Tiffin 

Tiffin 

Tilan 

Titan . 

Titan 

FSO 

F60 

Tl 

Hi 

Hd 

J 

H 

C 

C 

20 

30 

SO 

70 

AA 

A 

B 

C 

BW 

AW 

A 
AJ 
B&BL 
F 
H 
J 
A 
B 
C 
V 
N 
R 
S 
T 
NC 
NW 

46 

5 
6 
2} 

:;: 

6 
1} 
24 
3i 
2 
1 

U 
2| 
3\ 

1J 
2$ 
2 
2 
3$ 

2 
2 
3 
M 
4 
6 
li 
2i 

31 

5 

li 

3 
4 
6 
2 
li 
2 

II 

15 
4 
I 
2 

:; 

a 

3 

2! 
lj 
5 
5 
21 
3i 
E 
1 

3i 
l! 
li 
2i 
2i 
3f 
i 
2 

•  -i 
E 
1 

H 
2* 
51 
1 
H 
2 

a 

2i 

8, 

6 

li 

2j 

31 

5 

,-1 

i! 

2 

:<! 

t 

7 

li 

2J 

I 

2i 

: 
i 

Smh'! 
Smh.  . 
Smb.  . 
Elyr.  . 
Drt. .  . 
Drt..  . 

Drt.'! . 
Drt. . . 
Drt..  . 

Mas. . 
Mas. . 
Mae. . 

P&B.. 

P&B  . 
P&B.. 

own.. . 
Dun. . 

Hyd. . 
Cas... 

Shar.. 
own..  . 

3rsh! ! 
Prsh.. 

5avg.. 

3avg. . 

P&B.. 
P&B.. 
P&B.. 

Shar.. 

3mh! ! 
3mh.  . 
3mh.  . 
Smh.  . 
Smh.  . 

pwn..  . 
pwn..  . 

pwn-  . 

'rati . . 
Prsh.. 

rol-i..  . 
rol-i.. . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
P-stl.  . 
p-stl.  . 
rol-c.  . 
p-stl.  . 
p-stl. . 
p-stl. . 
p-stl 
rol-c.  . 
rol-c.  . 
rol-c.  . 
rol-c.  . 
rol-c... 
rol-c.  . 

p-stl. . 
P-stl. . 
p-stl.  . 
P-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
P-stl.  . 
p-stl.  . 
p-stl .  . 
p-stl. . 
p-stl.  . 
P-stl.  . 
p-8tl.  . 
p-stl.  . 
p-stl.  . 

p-stl.  . 

p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
P-8tl.  . 

p-stl.  . 

p-stl.  . 
p-stl.  . 
p-stl.  . 

J-Stl.  . 

p-stl.  . 
)-stl.  . 
rol-c.  . 

P-Btl.   . 

rol-c.  . 
p-stl.  . 
rol-c.  . 

rigid, 
rigid, 
flex... 

flex'!.' 
s-flex. . 
s-flex. . 
s-flex. . 
s-flex. . 
flex... 
flex... 
flex... 

s-flex.. 
s-flex. . 
s-flex. . 
s-flex.. 
rigid., 
rigid.. 

flex... 
flex... 
flex... 

s-flex. . 
s-flex. . 
rigid . . 
s-flex. . 
s-flex. . 
s-flex.. 
s-flex. . 
s-flex.. 
s-flex. . 
s-flex.. 
s-flex. . 
-tl'i. 
s-flex.. 
s-flex.. 

s-flex.. 

flex... 
flex... 
flex... 
flex... 
s-flex. . 
s-flex. . 

rigid.. 

flex... 
Sex... 
Bex... 
Bex... 
-flex, 
igid. . 
-flex., 
-flex. . 
-flex. . 
-flex. . 
flex. . 

sol  .. 
sol. . . 
sol*  , 
sol*. .  . 
sol. ..  . 
pnu. .. 
sol. .. . 
sol.. .  . 
sol...  . 
sol. .. . 
sol. . .  . 
sol.. .  . 
sol. . .  . 
pnu. . . 
sol*. . . 
sol*. . . 
sol*. .  . 
sol*. .  . 
sol 

sol*. .  . 
pnu... 
sol*. .  . 
sol*. .  . 
sol... . 
sol... . 
sol*. .  . 
sol*. .  . 
sol. . .  . 
sol. . .  . 
sol*. .  . 
sol... . 
sol*.. . 
sol. . .  . 
pnu. . . 
solid. . 
pnu. . . 

sol 

pnu*. . 
pnu... 
pnu... 
sol. . . . 
sol... . 

sol 

sol. . . . 

sol*... 

pnu . . . 

36x6 
36x6 
34x4 
34x4 
36x5 
35x5 
36x4 
36x5 
34x4 
34x3  J 
36x3$ 
36x4 
36x5 
35x5 
34x3j 
36x4 
36x4 
36x4 
36x5 

36x3$* 

35x5 

36x4* 

36x5 

36x6 

36x6 

34x3$ 

36x4 

36x5 

36x5 

36x3j 

36x4 

36x5 

36x6 

35x5 

36x3} 

35x5 

36x3$ 
37x5 
31x4 
35x5 
36x4 
36x5 
36x4 
36x6 

36x4 
36x6 

40x6d 

40x12 

36x4d 

36x6d 

40x6d 

38x7 

36x7 

36x5d 

34x5 

34x4 

36x5 

36x3 

36x10 

35x5 

34x6 

36x7 

36x6 

36x7 

40x5d 

36x5* 
38x7 

;0x4,E 
36x8 
36x10 
40x14 
34x5 
36x7 
36x5d 
40x6,] 
36x5 
36x4d 
36x5d 
40x6d 
38x7 
36x5 
38x7 

36x5 
16x0 

31x4 
35x5 
36x6 
36x5d 
36x8 
40x8 

36x8 
38x7 

Sth.. 
Sth. . 
Bim.. 
Day.  . 
Clrk.  . 
Roy... 
Prud.. 
Sth... 
Bim... 
M1VC, 
MWC. 
M\V(J 
Clrk.  . 
Roy... 
Roy... 
Roy*. 
Roy.. . 
Bim.. . 
Sth... 

Jns. . . 
Jns.  . . 
Jns... 
Prud.. 
Sth... 
Sth... 
Prud. 
Prud.. 
Clrk.  . 
Clrk.  . 
Sch.  . . 
Sch. .. 
Sch. . . 
Sth . . . 
Sch. . . 
Sch. . . 
Sch. . . 

Bim... 
opt. . . 

Sth... 
Sth... 

Arch. . 

mt.. . 
mt... 
wd..  . 
int... 
rat... 
wd.. . . 
wd.. . . 
mt. . . . 
wd.. . . 

wd.. . . 
wd- . . 
mt.... 

wd.. . . 
wd*... 

wd.. . . 
wd.. . . 
wd.... 
wd.. . . 
mt. . . . 
mt.... 
wd... 
wd.. . . 
mt.... 

mt 

wd.. . . 
wd.. . . 
wd.. . . 
mt. .  . . 
wd.. . . 
wd.. . . 
wd.. . . 

wd.. . . 

Cont.. 

Cont. 

Buda. 

Buda. 

Buda. 

Cont.. 

Cont. 

Cont.. 

Cont.. 

Buda.. 

Cont.. 

Buda.. 

Buda.. 

H-S. 

Wau.  . 

Wau.  . 

Wau. . 

Buda.. 

Buda.. 
Buda. 
Buda.. 
Wsc. . 
Wsc  . 
Wsc.. . 
Buda.. 
Buda.. 
Buda.. 
Buda.. 
Cont. 
Hink. . 
Hint. 
Buda.. 
Cont. . 
Cont. . 
Cont. . 

Cont.. 
Cont.. 

4-4jx6  -36.1 
4-45x6  -36.1 
4-4$x5$-29.0 
4-4$ x6  -32.4 
4-4$x6  -32.4 
4-41-51-27.2 
4-45x55-27.2 
4-4$x5$-32.4 
4-3}x5  -22.6 
4-35x55-22.5 
4-3jx5  -22.5 
4-4$x5$-29.0 
4-4$x6  -32.4 
4-3$x5  -16.9 
4-3J-51-22.6 
4-4  x5j-25.6 
4-35x55-22.5 
4-4  x5$-25.6 
4-45x6  -29.0 

4-4  x5$-25.6 
4-4ix5$-29.0 
4-»}x5$-29.0 
4-4  x6  -29.0 
4-4$ x6  -32.4 
4-5  x6  -40.0 
4-3Jx5J-22.5 
4-Hx5$-29.0 
4-4$x5$-29.0 
4-4$x6  -32.4 
4-3 jx5  -22.5 
4-4  x5$-25.6 
4-4$x5$-32.4 
4-4jx6$-36.1 
4-35x5  -22.5 
4-3 jx5  -22.5 
4-35x5  -22.5 

4-35x5  -22.5 
4-35x5  -22.5 
4-3sx4J-15.6 
4-35x5|-22.5 
4-35x5}-22.5 
4-4}x5$-29.0 
4-4}x6  -29.0 
4-4»x6  -29.0 

4-4ix5$-29.0 
4-35x54.-22.5 
8-3$x5  -37.0 
4-4$x6$-32.4 
4-45x55-30.6 
4-i$x6$-32.5 
4-5  x6$-40.0 
4-35x55-22.5 
4-4$x5j-32.4 
4-4$x5J-27.2 
4-35x5  -22.5 
4-45x55-27.2 
4-4}x6  -29.0 
4-4(.x6  -32.4 
4-35x55-22.5 
4-35x5$-22.5 
4-35x55-22.5 
4-45x55-29.0 
4-35x5  -22.5 
1-35x5  -22.5 
1-45x55-27.2 
l-4$x5$-32.4 
l-3$x5  -19.6 
1-35x55-22.5 
1-35x55-22.5 
1-35x55-22.5 
1-45x6  -29.0 
1-45x6  -29.0 
l-*$x6  -32.4 
1-35x55-22.5 
1-45x5  -29.0 
1-45x5  -29.0 
l-4$x6  -32.4 
1-45x65-36.1 
l-3$x5  -19  6 
1-35x5  -22.5 
1-4  x5  -25.6 
1-4  x6  -25  6 
l-4$x6  -32.4 
t-5  x6  -40.0 
1-35x5  -22.5 
1-4  x5  -25  6 
4-35x5  -22.5 
4-45x55-27.2 

4-35x5  -22.5 
4-35x5  -22  5 

2 
2 
4 
4 
4 
4 
4 
2 
4 
4 
4 
4 
4 
4 
4 
2 
4 
4 
4 

4 

4 
4 
4 
4 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 

4 

4 
4 
4 
2 
2 
2 
4 

2 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
2 
4 
4 
4 
4 
4 
4 
4 
4 
2 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
2 
4 
4 

4 

4 

cent., 
cent. . 

cent. . 
cent. . 
cent... 
cent. . 
cent... 
ther  .. 
ther... 
ther. . . 
cent... 

own., 
own.. 

own.  . 
own.. . 

own.. . 

est.. 

est... 
cst-a. 
cst-a. 
cst-a. 
est. . 
est.. . 
est... 
est. . 
est... 
est.. . 
est... 

B&O. 
B&O. 
McC. 

McC.. 
Brem. 
Brem. 
Brem. 

Mod!  ! 

Mod.  . 

Mod.  . 

.Mod. 

Pfx... 

IPfx... 

Pfx... 

Pfx... 

Mod.. 

Mod.. 

Bush.. 
Bush.. 
Bush. , 
<J&<  I. 
G&U. 
(l&O. 
<"'■&(.). 
i:&o. 

<;&<>. 

G&O.. 
Lng. . . 
Long.. 
Long. . 
Long.. 
Lng.. . 
Lng.. . 
Lng. . . 

McC. 
Mod.  . 

fin... 
fin... 
fin... 
fin... 
fin.... 
fin.... 
fin.... 
fin.... 
eel. . . . 
eel. . . . 

eel 

eel.. . . 
eel... . 
zz-t... 
zz-t... 
zz-t. .  . 
zz-t... 
eel.. .. 
eel. . . . 

fin.... 

fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin.... 
fin. . . . 
fin. . . . 
fin  ... 
fin.... 
fin.... 
fin.... 
fin.... 

fin... 
zvt. .  . 
fin.... 
fin... 
fin.... 
fin.... 
fin.... 
fin.... 

p-t. . . 
in.... 
in. . . . 

in.. . . 
eel. . . . 
fin.... 
fin.... 
fin. . . . 
fin... 
in.... 
in.. . . 
eel. .  . . 
eel. . 

in. . . . 
in.... 
in 

eel.. . . 
ceL. . . 
in. . . . 
in. . . . 
in.. . . 

in 

fin.... 
in. . . . 

in 

in 

in. . . . 
in.... 
pin... 
pin... 
pin... 
pin... 
pin.... 
pin... 
)ln.  .. 
pin.... 
fin.... 
6m.... 

sing.. 
sing- 
sing.. 
sing. . 
sing- 
sing.  . 
sing... 
sing. . . 
sing... 
sing... 
sing. . . 
sing... 
sing... 
sing... 
smg... 
sing. . . 
sing. . . 
sing. . . 
sing... 

sing... 
sing. . . 
sing... 
sing... 
sing. . . 
sing. . . 
sing... 
sing. . . 
sing-  . 
sing... 
sing... 
sing... 
sing... 
sing... 
sing. . . 
sing. . . 
sing-  . 

sing. . . 
sing-  . 
sing... 
sing... 
sing... 
sing... 
sing..  . 
sing. . . 

sing-  . 
sing. . . 
sing. . . 
sing. . . 
sing. . . 
sing-  . 
sing. . . 
sing.  . 
sing. .  . 
'ing... 
sing. : . 
sing. . . 
sing. . . 
sine. .  . 

dual. . 
sing. . . 
sing... 
ing-  . 
sing. . . 
sing... 
sing... 
>ing. . . 
smg- . 
sing. . . 
ing. . . 
ing... 
ing. . . 
sing... 
ing... 
sing-  . 
ing... 
dug-  . 
nng... 
ing-  . 
ing... 
ling. . . 
ing... 
ing... 
ing... 
ing... 
sing. .  . 

sing. .  . 
sing. . . 

Bosch" 

Bosch" 
Eismn 
Eismn 
Eismn 
Eismn 
Eismn 
Eismn 
Bosch. 
Eismn. 
Eismn. 
Eismn. 
Eismn. 
N-E.. 
Eismn. 
Eismn. 
Kismr,. 
Bosch. 
Bosch. 

Eismn. 
Eismn. 
Eismn. 

Eismn. 

1.1M1I1I. 

Eismn. 
Eismn. 
Eismn. 
Eismn. 
Eismn. 
Eismn. 
Eismn. 
Eismn. 
Eismn. 
Eismn. 
Els, mi. 
Eismn. 

Berlg- 
Eismn. 
West. 

i'ismn. 
Sismn. 

Eismn. 
Apollo 

Sim'..", 
iosch 
iosch. 
3osch 

<UU. 

Bosch 
Bosch. 

Bosch 
Bosch. 

Eismn. 
Eismn. 
Eismn. 
Eismn. 

!!!!! 











Bosch 
losch. 
3nsch. 
3osch. 



Vcst- 
ftsmn. 
iismn. 
Hismn. 
:ismn. 
\isnin. 
Llsinn. 
ftsmn. 

.ismn. 
Eismn 

l,,srli. 

Bosch. 

hand, 
band, 
hand, 
hand- 
hand- 
band- 
band- 

hand- 
hand- 
band. . 

S&1-2. 
S&I-2. 
Ightg. 
lghtg. 
lgbtg. 

l&i-  . . 
I&i..  . . 
l&i... 

West 
West 
West 
West. 
West. 

175 
17S 

nonS 

Traffic 

Triangle 

Twin  City 

Twin  City 

125 

125 

ther.. . 
cent. . 
cent. . 
cent. . 
cent... 
cent... 

cent... 
cent. . 
cent.. . 

cent. . 
cent... 
cent.. . 

cent.. . 
cent.. . 
cent... 
cent. . 
cent. . 
cent... 
cent. . 
cent. . 
cent. . 

cent. . 
cent.. . 

Pfx... 
Pfx... 
Pfx... 

Pfx... 

own..  . 

Lng. . . 
Log. . . 
Lug... 

Lng... 
Lng. . . 
Lng. . . 
Lng.. . 

Mod!  ! 

pst. . . 
pre. . . 
pre.. . 
pre .. . 
est — 
est... 

est.... 

est — 
cat 

est-a. . 
cst-a. . 

est. . . . 

est 

est 

est 

est 

est 

est . . . 

est 

est 

est 

est 

est. . . . 
est 

hand- 
hand.  . 
hand- 
hand.  . 
hand- 
hand- 

hand- 

sl&i-  . 

sAl-2. 

N-E.. 
N-E.. 

'i25 

s&l. .  . 

S&1-2 

S&1-2- 

N-E.. 

125 

Ultimate 

Ultimate 

United 

U.S 

u.s 

U.S 

U.S 

U.S 

U.S 

U.S 

Velie 

s&i. .  . 

West 

hand- 
oand- 
band- 
band. . 
band- 
band.  . 
band- 
band- 
iand- 
iand- 
pand- 
pand. . 
land. . 
land. . 

land- 
land- 
land- 
land- 

S&1-2. . 
sil-2. 
sil-2.. 
si  1-2. 
S&I-2.. 
S&1-2- 
S&1-2. . 
sl&i-2 . 
sLSti-2 . 
sl&i-2 . 
sl&i-2. 
sl4i-2 . 

-l.Vl-2 
slii-2 

L-N... 
L-N... 
L-N.. . 
West.. 
West- 
West. 
West. 
Eismn. 

300 
300 
300 
185 
185 
185 
185 

Opt. 

Eismn. 
Eismn. 

ghtg. 

100 

Vim 

Vim 

Vim 

Vim 

Vulcan 

Vulcan 

W.J 

Waltham 

Ware 

Waller 

Ward-LaFrance 

Walton 

Walton 

Wettern 

Wettern 

Wettern 

While 

White 

While 

White  Hickory 
White  Hickory 
White  Hickory  , 
White  Hickory 

Wichita 

Wichita 

Wichita 

Wichita 

Wichita 

Wichita 

Wichita 

W.lcoi 

29 

.       31 

22 

23 

.25 

25P 

E 

A 

S 

2B 

M 

5A 

B 

N 

W1K 

LI!; 

W2>; 

L2': 

W3! 

.       IS 

20 

.    .  40 

45 

E 

H 

K 

M 

...K 

...  L 

...M 

R 

Ri 

O 

S 

...AA 

B 

D 

E 

F 

.751 

39 

49 

70 

109 

140 

...430 

slii-2 

sl&i-2 

West- 
West. 

mt 

K-P 

land- 

mt. . . . 

mt.... 

wd.. . . 

mt. . . . 
wd..  .* 
mt. . . . 
mt.... 
wd.. . . 
wd.. . . 

wd.. . . 
wd.. .. 
wd.. . . 
mt. . .. 
mt. . . . 

mt 

wd.. . . 
wd.. . . 
wd.. . . 

DQt. .  .  . 

wd.. . . 

Wsc. . 
Wsc. . 

Buda.. 
Buda. 

Han 

Wau.. 

Wau.  . 

Wau.  . 

Wau.  . 

Cont.. 

Cont.. 

Buda. . 

Cont.. 

Buda.. 

Buda.. 

3ont. 
Cont- 
ent . 
Cont.. 

cent... 
cent. . 

cent... 
cent.. . 

cent. . 
cent.. . 
cent.. . 
cent. . 
cent. . 
cent... 
cent. . 
cent. 
cent. . 
cent. . 
cent. . 

Bush.. 
Chgo.. 

Bush.. 

J&6'.! 

-'hgo..' 
Chgo. 
Chgo.. 
Chgo.. 
Chgo.. 

est.... 
est 

est . . . 
est 

Lng.. . 
Lng... 

Bush.. 
Chgo. 

hand- 

land. 

band- 
land- 
land. . 
land- 
iand- 
iand- 
land- 
land- 
land- 
land- 
land. . 
land. . 
land- 
land. . 

ghtg.. 

ghtg. . 

ghtg.. 

ghtg.. 

skxi- 

Eismn. 
Eismn. 

150 

sol...  . 
sol...* 
sol...* 
sol. . . . 
pnu... 
sol. . . . 
opt.  . . 
opt. . . 

30l...  . 

sol 

sol... . 

pnu. .. 

Sol*.  . . 

sol.... 
sol. . .  . 
)nu. . . 
sot. . .  . 
sol.. .  . 
sol.. .  . 
sol*... 
»ol*. .  . 
sol*. .  . 
sol*. .  . 
sol*. .  . 
ol*. .  . 
sol . . .  . 
ol*. .  . 
ol*... 
ol*. .  . 
ol*. .  . 
sol... . 
pnu. . . 
sol. ..  . 
ol... . 
ol... 
ol.... 
sol...  . 
sol... . 
sol. .  .  . 
sol*... 
sol*. .  . 

pnu. .  . 
pnu.   . 

36x5 
36x4 
36x5 
36x6 
34x4$ 
36x5 
36x3$ 
36x3$ 
36x4 
36x4 
36x5 
34x5 
36x4 
36x5 
36x6 
34x5 
36x3$ 
36x4 
36x5 
36x3 
36x3$ 
36x3$ 
36x4 
36x4 
16x5 
36x6 
36x4 
36x4 
36x4 
36x5 
36x5 
S4x4$ 

4x3$ 

4x4 
36x5 
36x6 
36x6 
32x4 
34x5 

!nx31 

36x3$ 

33x4$ 
35x5 

40x6d 
36x7 
36x5d 
36x6d 
34x4$ 
36x10 
36x5 
36x5 
36x7 
36x7 
10x5d 
34x5 
36x4d 
10x5d 
10x6d 
34x5 
36x5 
36x7 
36x5d 
36x4 
36x5 
36x6 
36x7 
36x8 
36x5 
I0x6d 
36x4 
36x5 
36x3$ 
0x5,1 
0x6d 
35x5 
34x5 
34x4d 
16x5d 
10x5,1 
10x7 
32x4 
36x6 
36x5 
36x7 

33x4$ 
35x5 

Day.. 
HAD 
Sth... 
Sth... 
HAD. 
Cm..  . 
Prud.. 
Prud.. 
Prud.. 
Prud.. 
Prud.. 

Bim... 
Bim... 
Bim... 
3th... 









On..  . 
3th... 
Cm..  . 
3th . . . 
3th... 
Auto., 
pwn-  . 
pwn- . 
Clrk.  . 
Clrk.  . 
Clrk.  . 
pwn..  . 

Arch. . 
Arch. . 

est... 
est — 
est — 
est . . . 
pst... . 
est. . . . 

est 

est — 

est 

est . . . 

est 

-ht-b 
sht-b 

Bush. . 
Lng. . . 
Lng. . . 
Lng.. . 
G&O.. 
R-T.  . 
Chgo.. 
Chgo.. 
Chga 
Chgo. 
Chgo. 

s&l. . . 

ulitS. 

.,hl-.. 

.'hie. 
sI&i-2. 

West 
West. . 
West.. 
West- 
Dneto. 

125 
125 
125 

ghtg.. 
ghtg.. 

ghtg- 
ghtg.. 
ghtg.. 

Vesta. 
Vesta. 
Vesta.. 
Vesta. 
Vesta. 

150 
150 
150 
150 
150 

p-stl.  . 
rol-i.. . 

cent 

auto 

•-■n* 

p-stl.  . 
p-stl.  . 
>-stl.  . 

>8tl.  , 

)-stt.  . 
p-stl.  . 

-flex. . 
-flex., 
-flex., 
-flex. . 
-flex. . 
-flex.. 

cent.. . 
cent... 
cent.. . 
cent.. . 

Ohgo.. 
rjhgo.. 
Vo. 
TJhgo. . 

est 

est 

est... 
est. .  . 

Chgo.. 
Chgo.. 
Chgo.. 
Chgo.. 

ixed. . 
ixed.  . 
ixed.  . 
Lxed. . 
iand- 
land- 
land- 
band- 
land- 
land- 
land- 
land- 

3,1,1. 

land. . 
land- 
land- 
land- 
land- 
land- 
land- 
land- 
pand- 
pand.  . 

iuto. . 
luto.  . 

ixed. . 

ghtg.. 

ghtg.. 
ahtg.. 
ihtg.. 

Vesta. 
Ve;ta. 
Vesta. 

est 

j 



est 

p-stl.  . 

-flex.. 

, 

cent... 
cent. . 



est 

>-stl.  . 
>-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl-  ■ 
p-stl.  ■ 
ol-c.  . 
ol-c. . 
rol-c.  . 
ol-c.  . 
ol-c.  . 
ol-c.  . 
ol-c.  . 
rol-c.  . 
p-stl.  . 
>-stl.  . 

,-flex- 
i-flex. . 
lex.. . 
lex. . . 
lex . . . 
lex . . . 
lex . . . 
i-flex.. 
-flex. 
-flex., 
-flex. . 
t-flex. . 
i-flex.. 
-flex. . 
-flex. . 
-flex. . 
l-flcx.. 

wd.... 

nt. . . . 
nt. . . . 
nt. . . . 
nt. . . . 
ffd.. . . 

nt. . .  . 
mt. . . . 
nt. . . . 
mt.. . . 
mt. . . . 
mt. . . . 
wd.. . . 
wd..  . . 

wd.. . . 
wd.. . . 

3uda- 

Buda.' 
3uda- 
1-8... 

Wsc. 
Wsc. 
Wsc. 
Wsc. 
Wsc. 
Wsc . 
Wsc. . 
Cont.. 
Cont.. 

Cont. . 
Cont. . 

cent. . 
cent... 
cent. . 
cent. . 

her.  .. 
cent. 
cent. . 
cent. . 
cent. . 
cent. . 
cent. . 
cent. . 
cent . . 
cent. . 

ther... 

3rem. 
3rem. 

St 

Mt 

est. . .  . 
est — 
est . . . 
est. . . . 
at . . . 
est.. . 
est... 
est . . . 
est... 
est... 
est.. . 
est. . . . 
est. . . . 

Lng... 
Lng... 
Lng... 
Lng..  . 
Lng  .. 
Brem. 
Brem. 
Brem 
Brem 
Brem. 
Brem. 
Brem . 
Brem. 
Brem . 
Brem 

ghtg.. 

West- 

pone 

Winther 

Winlher 

&1-2. . 
&1-2. . 
Al-2. 
&I-2- 
Al-2.. 
&1-2.. 
&1-2.. 
„H-2. 

West.  . 
West. 
West. 
West. 
West. 
West. . 
West. 
West. 

eone 
100 
155 
150 
180 
180 
180 
150 

...450 

Witt-Will 

N 
P 

M2 
M4 

none 

Yellow  Cab 
Yellow  Cab 

lgbtg. . 

For  abbreviations  sec  page  336. 
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ENGINE 

TRANSMISSION 

1 

BRAKES 

CONTROL 

UN1VER- 
SALS 

Name  and  M 

GOVERNOR        |   SPEED 

FUEL  SYS 

CLUTCH 

GEARSET 

FINAL 
DRIVE 

i 

| 

X 

STEERC 
GEAR 

- 

h- 

1 

ft 

£ 

5 

1 

i 

JB 
U 

b. 

H 

1 

* 

1 

cu 

EQ 

H 

< 

B» 

1 

>d«l 

fUCt. 

cent. 
cent. . 
cent. . 
none.. 

Cont.. 
Cont. . 
Simp.. 

Simp. 

motor 
motor 
motor 
motor 
motor 

1000 

11 II II 

1150 
1050 
1000 
1602 
1296 
1259 
2001 
1432 
1276 
1180 
1100 

11 

11 
25 

15 
12 
25 
15 
13 
25 
20 
18 
IS 
12 

Schblr. 
Schblr. 
Stmbg. 

Stmbg. 
Stmbg. 
Zenith. 
Zenith. 
Zenith. 
Cart.. 
Stmbg. 
Stmtg. 
Stmbg. 
Stmbg. 

Stmbg. 
Stmbg 
Stmbg. 
Stmbg. 
Schblr.. 

grv. 
grv. 
grv. 
grv. 

grv. 

grv 
grv. 
grv. 

grv. 

grv 

grv 
grv 

grv. 
vac. 

d-d., 
d-d., 
d-p.. 
d-p.. 
d-p.. 
d-d., 
d-d., 
d-d., 
d-d., 
d-d... 
d-d., 
d-d.. 

d-d. 
d-d., 
d-d  . 
d-d., 
d-p. . . 

Detlaf. 

Detlaf. 

B-Beck 

B-Beck 

B-Beck 

Fuller. 

Fuller 

Fuller. 

Covert 

Fuller. 

Fuller 

Fuller 

B-Beck 

Fuller 

Fuller 

Fuller 

Fuller 

Fuller. 

B-Beck 

in d-e. 
ind-c.. 
ind-c.. 
ind-c. . 
ind-c.. 
selec. 
selec . 
aelec. 
selec. 
selec . 
selec. 
selec. 
ind-c.. 
selec . 

selec . 
selec 

Cotta. 
Cotta. 
Cotta. 
Cotta. 
Cotta. 
Fuller 
Fuller 
Fuller. 
Covert 
Fuller. 
Fuller. 
Fuller. 
Cotta. 
Fuller 
Fuller. 
Fuller 
Fuller 
Fuller 
FuUer 

amid., 
amid., 
mtr. . 
mtr.. 
amid, 
mtr. . 
mtr. . 
mtr.. 
mtr  . 
mtr.. 
mtr.. 
mtr.. 
mtr. . 
mtr,. 
mtr.. 

mtr. . 

amid. 

4 

4 
4 
4 
4 
3 
3 
4 
3 
3 
3 
4 
4 
:■: 

3 
4 
3 
3 
4 

int-g 
int-g. 
int-g 

int-g  ' 
int-g 
int-g. 
int-g 
int-g.  . 
int-g. . 
int-g. . 
int-g.  . 
int-g.  , 
int-g.  . 
worm. 

Shel- . 
Shel.  . 
Clrk.  . 

10,25 
10.25 

r-rd.. 
r-rd.. 
r-rd.. 
r-rd.. 
r-rd.. 
r-rd.. 
r-rd... 
r-rd... 
sprgs. 
sprgs. 
sprgs. 
sprgs. 

sprgs. 
sprgs. 
sprgs. . 
sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs. . 
sprgs. 
sprgs. 
sprgs. . 
sprgs. 

GCS. 
CCS 
Math 
Math 
Math 
Dtr.. 
Dtr.. 
Dtr.. 
Drt.. 
Drt. . 
Drt.. 
Drt.  . 

int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w 
int-r-w . 
ext-r-w 
ext-r-w 

ext-r-w 
ext-r-w 
ext-d-s. 

ext-d-s! 
ext-dgfl. 
ext-r-w 
int-r-w . 

int-r-w 
int-r-w 
ext-d-s. 
ext-d-s. 
ext-d-s. 
int-r-w 
iOt-r-w 
int-r-w 

int-r-w 
int-r-w 
int-r-w 
int-r-w 
ext-r-w 
ext-r-w 
ext-r-w 
ext-r-w 
int-r-w 
int-r-w. 

1... 
1.    . 
1... 
I... 
1... 
1... 
1. .. 
1... 

L.. 
1... 

1.  . 
1... 

1.  . 
1. .. 
1... 
1. .. 
1.  . 
1.  . 
1.  . 

Ross.. 

Wot. 
Lavn.. 
Lavn. 
Ross,  . 
Ross. . 
Ross. . 

Jacox. 
Jaeox 
Jacox . 

Jaeox , 
Gem.  . 
Gem 

1  Hill 

Gem.  . 
Rosa. . 
Rose.. 

ctr. 

dr. 
ctr 

ctr. 

clr. 

ctr. 

ctr. 

L 

1... 

1.   . 

ctr. 

ctr. 

ctr. 

ctr. 

ctr.. 

ctr. 
ctr. 

mi 
mt 

ml 

ml 
mt 
mt 
ml 
mt 
f-n 
fa 
III! 

mi 

mt 
ml 

mt 
ml 
ml 
ra- 

Peters.. 

Peters.. 

MAE. 

MAE. 

UnVBl. 

Blood 

Blood 

Blood. 

SnAI'n 

Snead. 

Hart.. 

Hart. . 

Unvsl'. 
Unvsl. 
Unvsl . 
Unvsl, 
Arvac. 
Fl&Sp.. 

Tiffin 

Tiffin 

...FS0 
F60 

Day 

Titan 

TH.n 

Tower 

...HI 
.    HD 

Timkn 

Timkn 

Timkn 

Russl 

Clrk.  . 

Clrk.. 

Clrk.. 

Clrk.  . 

Clrk. 

Clrk.  . 

Clrk.. 

Clrk. 

Clrk, 

Timkn 

7  25 
9.25 
10.33 
7.00 
7.25 

7  fill 

8  15 
10  00 

6  00 

7  00 

9  00 
8.00 

8  00 
10.33 

Pierce.. 
Pierce. . 

motor 

Tower 

Traffic 

Transport 

Transport 

Transport 

Triangle 

cant.. 
aant.. 
cent., 
oent.. 

Simp. . 
Simp. . 
Simp.. 

d-e... 

d-a... 
d-a... 

30 

50 

70 

sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs. 
r-rd.. 

sprgs. . 
sprgs. 
sprgs. . 
sprgs. , 
sprgs. 
sprga. . 

Dtr.. 
Dtr.. 
Dtr 
Dtr.. 

Math 
Matb 

cent. . 
oent   . 
«nt.. 
cent. . 

ml.. 

Wau.. 

Wau. . 
Wau  . 
Simp.. 

motor 
motor 
motor 
motor 
motor 

1100 
1000 
1200 
1100 
1000 

IS 
10 

18 

14 

11 

A 

Triangle 

Twin  City 
Twin  Cily 

BW 
...AW 

Pierce- 

motor 

1100 
1100 
1100 
1100 
[100 

noo 

1124 
1059 
1120 
1155 
1400 
1400 
1200 
950 
1730 
1400 
1730 

20 
40 
16 
15 
12 
10 

15 
14 
12 
10 
19 
17 
12 
11 
25 
19 
?5 

Stmbg. 
Stmbg. 
Stmbg. 
Schblr. 
Schblr. 
Schblr.. 
Stmbg. 
Stmbg. 
Stmbg. 
Stmbg. 
Stmrig. 
Stmhg. 
Stmbg. 
Stmbg. 
Stmbg.. 
Stmbg.. 
Stmbg. 

grv. 
grv 
grv 
grv. 
grv. 
grv. 
grv. 
grv 
grv 
grv. 

roe 

vac 
vac- 
vac 
vac 

d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d ... 
d-d... 
d-d... 
d-d... 

B-Lipe 
B-Lipe 
B-Lipe 
Fuller 
Fuller 
Fuller 
Fuller 
Fuller 
Fuller. 
Fuller. 
B-Lipe 
B-Lipe 
B-Lipe 
B-Lipe 
B-lipe. 
B-Lipe 
B-Lipe 

selec. 
selec. 
selec . . 
selec.  . 
3elec. . 
selec. . 

selec . . 
selec . . 
selec. . 
selec. . 

selec . . 

B-Lipe 

B-Lipe 

B-Lipe 

Fuller. 

Fuller. 

Fuller 

Fuller 

Fuller. 

Fuller. 

Fuller.. 

B-Lipe 

B-Lipe 

B-Lipe 

B-Lipe 

B-lipe. . 

B-Upe 

mtr. . 
mtr. . 
mtr. . 
mtr.. 
mtr  . 
amid., 
mtr. . 
amid, 
amid., 
amid., 
mtr.. 
amid., 
amid. . 
amid., 
mtr.. 
mtr.. 

4 
4 
4 
4 
4 
4 
3 
4 
4 
4 
3 
4 
4 
4 
3 
3 
3 

worm. 

worm, 
int-g.  . 
int-g  . 
mt-g. 
int-g,  . 
int-g.  . 
int-g. . 
int-g. . 
int-g.  . 

worm. 

int-g. . 
worm. 

SheL. . 

Shel... 

Shel... 

Russl. 

Torbn 

Russl. 

Clrk.. 

Clrk. 

Clrk.  . 

Clrk 

Clrk.  . 

Shel... 

Shel 

Shel.. . 

Clrk.. 

Shel,.. 

Shel 

6  50 
6.50 
7.75 
7.80 
10,25 
10  10 
7.60 
8.15 
10  00 
12.50 
7.60 
8.70 
10  25 
10  25 
7.60 
7.80 
7.80 

r-rd.. 
r-rd... 
r-rd.. 
sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs. . 
sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs. 

sprgs. , 
sprgs. 
sprgs. . 
sprgs. 
sprgs. . 
sprgs. . 

Shel.. . 

Shel. 

Shel... 

Math. 

Math 

Math. 

int-r-w . 
int-r-w . 
ext-r-w 
ext-r-w 
int-r-w. 
int-r-w . 
ext-r-w 
ext-r-w 
ext-r-w 
int-r-w . 
ext^r-w 
int-r-w . 
int-r-w . 
int-r-w . 
ext-r-w 
ext-r-w. 
ext-r-w 

int-r-w. 
int-r-w. 
ext-r-w 
int-r-w . 
ext-d-e. 
ext-d-e. 
int-r-w. 
int-r-w . 
int-r-w . 
int-r-w . 
int-r-w . 
int-r-w . 
int-r-w . 
ext-d-e. 
int-r-w . 
;nt-r-w . 
int-r-w . 

L... 
1... 
L... 

L. 
L... 
1. . 
1.... 
1.... 
1 .... 
1... 
L... 
L... 
1. ... 
L... 
1... 
1... 
1... 

Ross.. 
Rosa. . 

Ross. . 
Ross.  . 
Ross. 
Ross. . 
Jacox. 
Jacox. 
Lavn.. 
Ross.  . 

Lavn. . 
Lavn.. 
Lavn. 
Lavn.. 
Lavn.. 
Lavn.. 

ctr. 
ctr. 
ctr.. 

T&C. 

rate, 
rate 
r&c. 

ctr. 
ctr: 
ctr.. 
ctr.. 
ctr.. 
ctr.. 
ctr.. 
ctr.. 
ctr. 
ctr. 

mi 

mt 
mt 
mt 

ml 

ml 
mt 
f-n 
1  ,i 
f-n 
ml 
1  „ 
f-n 
f-„ 
ml 
ml 
ml 

Spicer. . 
Spicer.. 
gpicer. 
U.P.... 
U.P.... 
MAE.  . 
Blood.  . 
rhABl 
ThABl 
ThABl 
Blood. . 

BIAF1. 
BI&F1.. 
Blood. . 
Blood. . 

Ultimate 

none 

Ultimate 

Ultimate 

Union .... 

...AJ 

«■*■ 

Pierce. 
Dplx.. 
Dplx. 
Dplx.. 
Simp.. 
Simp.. 
Simp.. 
Simp.. 

motor 

motor 
motor 
motor 

motor 

B&BL 

cent. 

Union 

Union 

United 

United 

sprgs. 
sprgs. 

cent. . 
cent. 

cent., 
cent., 
cent. . 

United 

United   ... 

sprgs. . 
sprgs. . 
sprgs. 
sprgs. 
sprgs. . 
sprgs. . 

Shel.. . 

Shel. 
Shel. 
Shel.   . 
Shel.. 
Shel  . 

Shel... 

U.S 

U.S 

U.S 

U.S 

U.S 

Hink... 
Hink... 

Simp... 

motor 
motor 
motor 

none. 

U.S 

suet.  . 

March . 

motor 

1350 

18 

Stmbg. 
Stmbg. 

grr. 

grv. 
grv. 

grv. 
grv. 

d-p... 
d-d... 
d-p. . . 

B-Beck 
Fuller. 

selec. . 
selec. . 

Dur.. . . 
Fuller. . 

mtr.. . 
mtr.. 
mtr.. 
mtr. . 
mtr. . 
amid., 
amid. . 

3 
3 
3 

3 
4 

4 
4 
4 

int-g. . 
worm. 

worm. 

Torbn. 

8  00 

sprgs. . 
sprgs. 
sprgs. 
sprgs. 
sprgs. . 
sprgs. . 
r-rd..  . 
r-rd 

sprgs.. 
sprgs. . 

Math. 
Tuth. . 

ext-r-w. 
int-r-w. 
int-r-w . 
int-r-w . 
int-r-w. 
int-r-w. 
int-r-w. 

int-r-w . 
int-r-w . 
int-r-w . 
int-r-w . 
int-r-w. 
int-r-w . 
int-r-w . 

L. 
L... 

1... 

Ross.  . 
Ross. . 

ctr.. 
ctr.. 

ctr.. 
ctr.. 
ctr.. 
ctr.. 

ctr. 
ctr. 

ml 
mt 
ml 
mt 
ml 
ml 

ml 

in  t 

Arvac. 
Acme. . 

Spicer.. 
Spicer. . 

Velie 

Victor 

41 

Shel.. . 
SheL 

5.50 
6.50 
7.75 
7.75 
8  75 
7.75 

Vim 

d-p. . 

L... 

Vim 

Vim 

motor 

selec 
selec. . 

1... 

B-Lipe 

sprgs. 
sprgs. . 

SheL ! 
Shel.. . 

L... 

Vim 

eent. . 

Pierce.. 

Pierce.. 

motor 
motor 

1250 
1350 

15 

21 

Zenith. 

d-d... 
d-d... 

B-Lipe 

L... 
1. 

Ross. . 
Ross.  . 

Vulcan 

Vulcan 

.       25 

Pierce.. 

motor 

1270 
1200 

K 

20 

Zenith. 
Zenith. 

grv, 
grv. 

grv 
grv 
grv.. 
grv 
grv 
grv 
vac 
vac 

grv 

i'rv. 
grv 

p? 

grv 

grr. 

TV 

grv.  . 
grv.  . 

grv 

vac 
vac 

vae 

grv.  . 

grv 
grv 

d-d... 
d-d... 
w-p..  . 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
d-d... 
w-p    . 
w-p  . . 
w-p. . . 

d-d   '. '. 
d-d... 
d-d... 
d-d... 

cone. . 
cone 
cone. . 

rM. 

cone. . 
d-d 

B-Lipe1 

Fuller. 

H-S... 

B-Lipe 

B-Lipe 

B-Lipe 

B-Lipe 

B-Lipe 

B-Lipe 

Fuller 

Fuller  . 

Fuller 

Fuller 

Fuller. . 

Fuller, 
Fuller. 
Fuller. 
Fuller. 

own.. . 
own.. . 

Il-I.ipe 

own.. . . 
own.. . . 

selec. . 
selec. . 
ind-c 
selec. . 

selec . . 
selec. . 
selec. . 
selec. . 

"•lei! 
selec .  . 
Relec. . 
selec .  . 
selec. 
selec. . 
nelec. . 
selec. . 
selec 
selec   . 

B-Lipe' 
Fuller. 

amid.. 

mtr.. 

u-jst . 

amid. 

amid. 

amid.. 

amid.. 

mtr. . 

amid.. 

mtr.. 

mtr.. 

mtr.. 

mtr. . 

mtr. . 

amid.. 

amid.. 

mtr. . 

mtr. , 

mtr. . 

mtr  . . 

mtr, ,  . 

amid  . 

amid. 

amid.. 

amid.. 

amid 

amid.. 

amid. 

amid. 

mtr. .  . 

amid. 

amid 

amid. 

amid 

mtr.    . 

mtr. .  . 

amid, 

amid.. 

amid. 

amid., 

mtr  . 

mtr. . . 

mtr. . . 

mtr. . . 

4 
3 

4 
4 
4 

4 

3 

4 
3 
3 
3 
3 
4 

4 
4 
4 
4 

a 

3 
4 

1 
t 
1 
1 
1 
4 
4 
1 
3 
1 
t 
1 
4 

a 

3 
4 
4 

1 
4 

a 

3 

a 

w°™: 

Timkn 
Shel.. . 

8.50 
7.50 

sprgs. . 
sprgs. 

sprgs. . 
sprgs. 

S-P... 
Drt. .  . 

int-r-w. 

int-r-w . 
int-r-w . 

L... 

L... 

Ross.  , 
Ross. . 

ctr.. 

dr.. 

mi 
ml 

Spicer. . 
Spicer. . 

W.J 

Wallham 

Ware 

Waller 

Ward-LaFrance 
Ward-LaFrance 
Ward-LaFrance 

Watson 

Watson 

Western 

Western 

Western 

Western 

Western 

While 

While 

White 

White 

While  Hickory 
White  Hickory 
While  1 1„  kon 
While  Hickory 

Wichita 

Wichita 

Wichita 

Wichila 

Wichila 

Wichita 

Wichila 

Wilcoi 

Wilcoi 

Wilcoi 

Wilcox 

Wilcoi 

Winlher 

Winlher 

Winlher 

Winlher 

Winlher 

Winlher 

Winlher 

oent.. 

eent.. 
eent.. 

eent.. 

eent. . 
cent., 
suet, 
suet. 

mat. 

lUCt. 
fUCt. . 

Pierce.. 
Wau.. 
Wau.. 
Wau.. 
Wau.. 
Wau.. 
Pierce. . 
Mnrch. 
Mnrch 
Mnrch. 
Man  h 
Mnrch . 

motor 

motor 
motor 
motor 
motor 
motor 
motor 
motor 
motor 
motor 
motor 

1000 
1100 
1000 
1000 
1200 
1100 
1087 
10.7 
1070 
1070 
1000 
1  101 
1400 
imi 
1000 
1310 
1100 
1110 

iooo 

1001 
1000 
1000 

iooo 

run 
1100 

1100 

iooo 

200 
2500 
1900 
1600 
1  IO0 
[100 

925 
I  Mill 
1500 
1500 
1500 

15 

18 
14 
14 
25 

13 

IS 

18 
10 

!•; 
14 

15 
15 

w 
a 

14 

i - 

II 

13 
1  : 
12 
11 
10 
20 

18 
16 
12 
10 
40 

a 

17 
16 
12 
10 
17 
16 

Stmbg. 
stmbg. 
Stmbg. 
Stmbg. 
John... 
Stmbg. 
Stmbg. 
Stmhg. 
Stmbg. 
Stmbg. 
Stmbg. 
own.. . . 
own 

Stmbg. 

Stmbg. 
Stmhg. 
Stmbg. 

Stmbg 

Slmbg. 
Stmbg. 
Stmbg. 

Stmbg. 

Stmbg.. 

Stmbg.. 

Nfa.it. 

Mast..  . 

Mast..  . 

Mast.. . 

Stmbg.. 

Stmbg.. 

Zenith.. 

Zenith.. 

Warner 
B-Lipe 
B-Lipe 
B-Lipe 
B-Lipe 
B-Lipe 
Fuller.. 
Fuller.. 
Fuller.. 
Fuller. . 
Fuller. . 

Fuller'  . 
Fuller 
Fuller. 
Fuller. . 

int-g. . 
worm 

worm, 
worm. 

bevel., 
d-rd... 
d-rd.. . 
d-rd... 

worm, 
worm, 
worm. 

worm, 
worm, 
worm. 

worm, 
int-g. . 
int-g. . 
int-g  , 
int-g.. 
int-g,  . 
int-g. . 
int-g. . 
int-g  , 

Timkn 
Timkn 
Timkn 
Dunk 
Wis..  . 
Wis. ,  , 
Wis..  . 
Wis..  . 
Wis.. 
Wis..  . 

9.00 
6.80 
7.80 
8.80 
6.20 
9  00 
7.25 
7.25 
8.25 
8.25 
10  00 

sprgs. 
r-rd.. 
r-rd..  . 
r-rd..  . 
sprgs. . 
sprgs.. 
sprgs. 
sprgs. . 
sprgs. 
sprgs. 
r-rd..  . 
r-rd..  . 
r-rd..  . 
r-rd..  . 
r-rd..  . 
sprgs. 
sprgs. 
sprgs. 
r-rd..  . 
sprgs. . 
sprgs. 
sprgs.. 
sprgs. 
sprgs. . 
sprgs.. 
sprgs. . 
sprgs. . 
sprgs. . 
sprgs. 
r-rd..  . 
r-rd. 
sprgs. . 
sprgs. . 
sprgs. 
sprgs.. 
sprgs.. 
sprgs. 
sprgs. . 
sprgs. . 
sprgs. . 
sprgs. 

sprgs. . 

sprgs. 

sprgs. . 
sprgs. . 
sprgs. 
sprgs  . 
sprgs. 
sprgs. . 
sprgs. 
sprgB. 

Perf.. . 

Merl.. 

Merl 

Merl. 

She!.. 

Shel. 

CCS 

l  II  '.s 

CCS 

CCS  . 

GCS.. 

ext-d-s . 
int-r-w. 
int-r-w . 
int-r-w . 
int-r-w. 
int-r-w. 
int-r-w. 
int-r-w . 
int-r-w 
int-r-w . 
int-r-w . 
ext-r-w 
ext-r-w 
ext-d-s. 
ext-d-s 
int-r-w 
int-r-w . 
int-r-w 
int-r-w 

int-r-w. 
int-r-w. 
int-r-w 
int-r-w. 
int-r-w 
int-r-w. 
int-r-w. 
int-f-w. 
int-r-w. 
int-r-w. 
int-r-w 
ext-r-w. 
ext-r-w. 
ext-r-w. 

ext-r-w. 

int-r-w. 
int-r-w . 
cxt-r-w. 
ext-r-w. 
int-r-w. 
int-r-w , 

ext-r-w 
int-r-w . 
int-r-w . 
int-r-w . 
int-r-w. 
int-r-w. 
int-r-w 
int-r-w. 
int-r-w . 
int-r-w. 
int-r-w 
int-r-w 
int-r-w . 
int-r-w. 
int-r-w . 

int-r-w . 
int-r-w . 

int-r-w 
int-r-w. 
int-r-w 
int-r-w 
int-r-w 
int-r-w. 

int-r-w . 
ext-d-e . 
ext-d-e. 
int-r-w . 
int-r-w. 
int-r-w 
int-r-w 
ext-d-e, 
ext-d-e. 
int-r-w . 
int-r-w , 

1. ... 

1. 

1. ... 

1.... 

L... 

L... 

1.... 

1.... 

1.. . 

L... 

1.. .. 

1... 

!.. .. 

I.... 

1.... 

1.... 

I.... 

1.... 

L... 

Ross. . 

Ross. . 
Ross. . 
Ross,  . 
Lavn.. 

Cell! 

Lavn.. 
Lavn.. 
Lavn.. 
Lavn.. 
Lavn.. 
own.. . 

Lavn. 
Ross  . 
Lavn.. 
Lavn.. 

ctr.. 

dr. 

ctr.. 
ctr. 
ctr. 
ctr.. 
ctr.. 
ctr. 
ctr.. 
ctr.. 
ctr.. 
ctr.. 
ctr.. 
otr.. 

ctr. 
otr.. 
ctr.. 
ctr.. 
ctr. 
otr., 
ctr. 
ctr.. 
ctr. 
ctr.. 
ctr.. 
ctr.. 
ctr.. 
ctr. 
ctr.. 
ctr.. 
ctr. 
ctr. 
ctr.. 
ctr. 
ctr.. 
ctr. 
dr. 
ctr.. 
otr.. 
dr., 
ctr. 

f-n 

ml 
mt 
mt 

ml 

mt 
ml 
ml 

ml 
ml 
ml 
ml 
ml 
ml 
ml 
ml 
ml 
ml 
ml 
fal 
fal 
fal 
fal 
fal 
fal 
fal 
mt 
ml 
ml 
ml 
mi 

ml 
ml 

ml 
ml 

ml 

mt 
mt 
ml 
mil 
mtl 

M&E.. 
MAE.  . 
MAC 
MAE.. 
MAE.. 
Spicer.. 
Acme.  . 
Acme.  . 
Acme.  . 

Acme!  ! 

MAE.' '. 
Arvac. , 
MAC 
MAE.  . 

own.. . . 

Spicer. 
Hart.. 
Hart. .  . 
Hart. . , 
Hart. . 
Pet... 

Pet-An 

III 1 

Blood. 

Blood 

Blood. 
Pet. . . . 
Pet,.... 
Spicer. 
Spicer. . 

..    ,  S 
2B 
4A 
SA 

N 

W2« 
L2H 
W3W 

own., 
own.. . 

Timkn 
Timkn 
Timkn 
Timkn 

Wis. 
Wis..  . 
Wis..  . 
Wis..  . 

6,20 
8.50 
8  50 
10.33 
7.80 
8.66 
8.66 

8  75 
8.75 

11.75 
14  00 
7.75 

9  50 
8.97 

eent. . 
eent.. 
cent. . 
eent. . 
eent. . 
eent. . 

own.  . 
Dplx.. 
Dplx.. 
Dplx. . 
Dplx. 

motor 
motor 

motor 

sprgs. 
sprgs. 
sprgs. 
sprgs. 
sprgs.. 
sprgs. . 

Shel, 
Shel. 

SheL. 
Shel.. . 

40 
.    .   4S 

E 
H 

M 

rnnt  or 
motor 

motor 
motor 
motor 
motor 
motor 

motor 
motor. 

pre 

L 

...M 

R 

...RX 

0 

eent. . 
oent. . 
eent. , 
cent. . 
eent. . 

Dplx..  . 

Dplx..  . 
Dplx.. 
Dplx.. 
Dplx. 

uleo 

nlec 
kIm.! 

selec.  . 

lelec. . 

B-Lipe' 

Warner 
Fuller 
B-Lipe 
B-lipe 
B-Lipe 
B-Lipe . 

Fuller 

Imll.r 

B-Upe 

B-Lipe. 

sprgs. 
sprgs. . 
sprgs. . 
sprgs. . 
sprgB. 
sprgs. . 
sprgs. 

jprga, 

sprgs. 
sprgs. . 
sprgs. . 
sprgs.. 
sprgs. . 
sprgs  . 
sprgs. 
sprgs. 

Shei.' 

Shel.. 

Shel. 
Shel. 
Shel. 
Drt... 
Drt    .  . 

Mth.  . 
Mth.  . 
Mth. 
Mth.. 

Drt  . 
Drt ... 
Del 

Del 

L. '. ! 
L... 

1.... 
1... 
1. 

1    . 

1 

I. '. . 
L... 
L... 
I.... 

own..  . 
own..  . 

Lavn.. 

Lavn.. 
EtOBB, 

Ito,  :i 

Ross. 
Roes 

Lavn.. 

S 
AA 

B 

...,  D 

E 
F 

Torbn . 

Clrk. 

Clrk.  . 

Clrk.  , 

Clrk.  . 

Crlk. 

Clrk. 

Clrk 

Timkn 

Timkn 

r,  CO 
7.00 
9.00 
10  00 
12  50 
12  50 
9  00 
10  40 
7  00 
7.75 

d-d... 
d-p. . . 
d-p... 
d-p  . 

d-p... 
d-d... 
d-d.  ,. 

d-d... 
,|..| 

Fuller 
li  Beck 
H  Bed 
B-Beck 

li-Hcck. 

Fuller 

Fuller 

B-Lipe 

B-Lipe. 

selec . . 
selec. . 
w*lcc . . 

selec. . 
selec. . 

twice. . 
selec. . 

39 
49 
...    70 
104 
140 
430 

oent.. 
oent. . 

Dplx..  . 
Dplx.. . 

motor. 

motor. 

eent.. 
eent. . 

Pierce. 

Pierce.. 

motor. 

Will- Will 

Wilt -Will 

P 

Zenith., 

Zenith.. 

grv 

grv.  . 

d-d... 
d-d... 

B-Lipe 

B-Lipe . 

selec. . 
selec . . 

B-Lipe, 
B-Lipe. 

mtr. . . 
mtr.. . 

3 

3 

bevel. . 

'1  uril  , 

Timkn 

sprgs. 
sprgs. 

t-arm 
sprgs. . 

int-r-w 

int-r-w ' 

L... 
1.... 

Gem. . 

I  lern 

dr.. 

:1r. 

mil 
mtl 

Spicer..  lYellowC.b 

M2 

For  abbreviations  see  page  336. 
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Received  Too  Late  to  Classify 

and  Model 

u 

$ 

FRAME 

TIRES 

WHEELS 

ENGINE 

s 

1 

H 

:2 

Siieinlns. 

S 

H 

i 

11 
«<■> 

_:Z 
CV 

•1 

COOLING 

IGNITION 

ELEC.  SYSTEM 

Name 

£ 

tt 

u 

RADIATOR 

H 

S 

< 

H 

£ 

CASE               CORE 

tS 

i 

=•            "To 

£ 

1 

234 

ktractor       TB 
ktractor  MAA 
ktractor          L 

S 

.     M 
W 

12 

33 

134 

25 

27 

....         210 

Revere 

A 

BW 

CW 

DW 

Tractor A 

E 

B 

C 
1) 

1 
1 

H 
I) 

U 

24 
3} 
1 
1J 

3 

4 
5 

i; 

2J 

1 
1$ 

y, 

5 

4" 

K 

'■ 

132 
121 

78 
78 
78 

140 
150 
160 
124 
136 
144 
1404 
170 
170 

129 
140 
156 

r:n 

146 

l.-iil 
170 

70 

Ids 
132 
i::s 
150 

I'.l'i'. 

Savg. . 
Savg. . 
Savg. . 
Drt..  . 
Drt. . . 
Drt.. . 
Drt. . . 
Drt.. . 
Drt..  . 

P&B.. 

PJcB.. 
P&B.. 
PA-B. 

P&B.. 

f] 

sol...  . 
pnu. . . 

sol... . 
sol... . 
sol... . 

sol. . . . 
sol... . 
sol. . . . 
pnu. . . 
pnu. . . 
sol. . . . 
sol. . . . 
sol... . 
sol. . . . 

pnu. . . 
sol*... 
sol*... 

pnu. . . 
sol*. .  . 
sol. . . . 
sol...  . 

sol. . . . 
sol. . . . 
sol. .. . 
sol. . . . 
sol. . . . 

32x3J 
33x4 

25x10 
28x3i 

20x3j 

34x34 
36x4 
36x5 

35x5 
35x5 
36\3'. 
36x4 
36x5 
36x6 

35x5 

34x3', 
36x4 

33x4$ 

34x3  \ 
36x4 
36x6 

22x34 
36x5 

36x4 
36x4 

32x4 
34x45 

20x7 
20x3} 
28x3Jd 

30x6 
36x7 
36x10 
36x6 
38x7 
36x6 
36x7 
at'.x.'id 

40x6d 

35x5 
34x5 

36x7 

33x44 
34x7 
36x8 
40x12 

411x11), 
34x5 
36x7 
36x8* 

Hay.. 

Clrk.  . 
Clrk.  . 
Clrk.. 

Bim... 
Bim... 

Bim... 
Hay.. 
Hay . . 
Hay.. 
Sth... 
Sth... 
Clrk.. 

Sch. .. 
Soh.. 

Sch.. 
Sth.. . 

West. 

Seh.  . 
Sch.. 
Sch.. 

4-34x5  -19.6 
4-31x5  -18.2 

4-3Jx45-15.6 

4-3}x44-I5.6 
4-3Jx45-15.6 

4-31x55-22.5 
4-4}x54-29.0 
4-44x6  -32.4 
4-3 Jx5  -22.5 
4-3fx5  -22.5 
4-3Jx5  -22.5 
4-4ix5J-27.2 
4-44x54-32.4 
4-44x55-32.4 

4-3 Jx5  -22.5 
4-4  X5J-25.6 
4-45x55-32.5 

4-34x5  -19.6 
4-3fx4i-22.5 

l-l, -v. -•;;>  o 
4-4Jx6  -32.4 

4-3Jx54-19.6 
4-45x6  -32.4 
4-3Jx5S-22.5 
4-4  x5}-25.6 
4-4Jx55-29.0 

4 
4 

4 
4 
4 

4 
4 

4 
4 
4 
4 
4 

2 

4 

2 
2 

2 

4 
4 

■I 
4 
4 

ther 

dual. . 
dual. . 

sing... 
sing... 
sing... 

sing. . . 
sing. . . 
sing. . . 
sing. . . 
sing.. . 
sing..  . 
sing..  . 
sing.. 

.-11, 2.. 

Conn 
Conn.. 

Iiisniii 
Eismn. 
Eismn. 

Eismn. 
Eismn. 

Eismn. 

lj.-ini 
Eismn. 

1  lis 

Eismn 
Eismn 

s&L..  . 
sl&i..  . 

Aut-L. 

Briscoe 
Clark  Tru 

prs. .  . 

rol-c.  . 
rol-c.  . 
rol-c.  . 

p-atl.  . 

p-stl.  . 
p-stl.  . 
p-stl 

s-flex. . 

s-flex. 
s-9ex. . 
s-flcat. . 

s-flex. . 
s-flex.. 
s-flex. . 

wd.. . . 

mt 

mt. . . . 
mt 

wd — 
wd.. . . 
wd.. . . 
wd.,  .  . 
wd.. . . 
wd.. . . 
mt. . . . 

mt 

mt. . . . 

wd.. . . 
wd — 
wd.. . . 

wd.. . . 
wd.. . . 
wd — 
mt 

mt. . . . 

mt 

wd.. . . 
wd.. . . 
wd.. . . 

LeR.. 
LeR. . 
LeR.. 

Buda.. 
Buda.. 
Buda.. 
Coat. 

Cont,. 
Cont.. 
Cont.. 
Cont.. 
Cont.. 

Cont.. 
ffink.. 
Hink.. 

Lye.  . 
Buda.. 
Buda.. 
Buda.. 

Wei... 
Buda. 
Buda. 
Buda. 
Buda. 

tier..  . 

ther.. 
ther.. 
ther.. 

ther..  . 
cent.. . 
cent.. . 
ther.. . 
ther.. . 
ther.. . 
cent... 
cent.. . 
cent.. . 

Pfx... 

Fed..  . 
Fed..  . 
Fed.. . 

Lng... 

est 

pst.. .  . 
pst... . 

pst.. .  . 

Pfx... 

Fed... 

Fed..  . 
Fed.. . 

zz-t. .  . 

eel..  .. 
eel.. . . 
eel.. . . 

eel.. . . 
ce!.. . . 
eel.. . . 

hand.. 

t-p.. . . 
t-p„ . . 

t-p.. . . 

hand., 
hand., 
hand.. 

none 

Clark  Tru 

Clark  Tru 

s&l*... 

Hil*... 
S&l*... 

Bijur*. 
Bijur*. 
Bijur*. 

Dart    .  . 
Dart 

est. .  .  . 

est 

fin.... 
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Denby 
Denby 

Bijur.. 

Lug.. . 

Lng... 
Lng. . . 
Lng... 

fin... . 

fin.... 

fin.... 

fin.... 

s&l.... 

A-Knt 

fin.... 

est 

est 

eel... . 
eel.. . . 
eel. .  . . 

eel..  .  . 

p-t.... 

est 

est 

est 

est. . .  . 

Palriol 

p-stl 

ther.. . 
cent.. . 
cent... 
cent... 

cent... 
cent.. . 
ther.. 
cent... 

G&O. 
G&O. 
G&O.. 
G&O. 

fin.... 

siii„ 

s&] 

Schwar 

p-stl.  . 
p-stl.  . 
p-stl.  . 
p-stl.  . 

p-stl.  . 
p-stl.  . 
1 ,  ■  -'  1 1 
p-stl.  . 
p-stl.  . 

s-flex. . 
s-flex. 
s-flex. . 
s-flex. . 

rigid 

rigid  . 

rigid   . 
rigid.  . 
rigid . . 

sing. . . 
sing... 
sing... 
sing..  . 

sing... 
sing. . . 
sing... 
sing... 
sing. . . 

IVr-l. 

Bosch 
Bosch 
Bosch 

Delco 

Spl'f 

3plU 

hand.. 
hand.. 
hand. 
hand.. 

hand. 

sl&i... 
Ightg.. 

Ightg. 
Ightg. 

In 

G&D.. 

HAD. 
UAH. 
HAD. 

Delco. 

Schwartz 
Schwartz 
Schwartz 

Towmotor 

Traylor 
Traylor 

Trajlor 

est 

est 

est 

est 

fin... 

Fed..  . 
Fed..  . 
Fed..  . 

S-W.. 
GrVO.. 

CAD, 

t;&t>. 

i;a-ii. 

none 
DODfl 

none 

none 

fin.... 
fin.... 

'nit,, 

Steam  Trucks 


Capa- 
city in 
Pounds 

Wheel- 
base 

Inches 

FRAME 

T1RES 

Wheels 

BOILER 

WATER 

Name 
and 

Mate- 
rial 

Con- 

« 

SIZE  IN 
INCHES 

Location 

Type 

Heating 
Surface 

Sq"in. 

5=- 

BURNER 

PRESSURE 

Water 

city  in 
Gal. 

CONDENSER 

Type 

Front 

Rear 

Type 

Recula- 

Normal 
Lbs. 

in  Lbs 

Circu- 
lation 

Steamobile 

10.000 

157 

I-beam. 

olid   ... 

36x6 

42x9 

c-sf 

under  hood 

Wat-tube 

40 

auto.... 

700 

40 

ABBRISVIATIOXS— Types    of    Construction 


• — nther  options 

amid — aniidshiiis 

auto — automatic 

l)i- \  I  — lievel 

eel     cellular 

cent — centrifugal 

ch  it      ,  bain 

csi     i  a  i 

<'t  i-     ci  titer 

cylinders    rnst,    2    in 

pairs 
cylinders    cant,   4    in 

block 
cylinders    cast,    3    In 

threes 
cylinders   cast,  1 

singly 
cyl-ends — <jrUnder->-iu]s 
d — dual 
d-d     dry-disk 
d-p — dry-plate 
dplx — from  both  motor  & 

drlvesbaft 
d-rd — double  reduction 


d-s — drive-shaft 

«'l>-f 

ext-d-s — fxtemal  drive- 
shaft 

ext-f-xy — external  front 
wheel 

ext-g — external  gear 

cxt-jst — external  jack- 
shaft 

ext-r-xr — external  rear 
wheel 

fnl> — fabric 

tin — flnni'il   tube 


II. 


\ib!,- 


f-ni — fabric  iV  metal 

fric— friction 
B-P — gear    pump 
grv— gravity 
KM-t     from    gearset 


hyd  —  hydr 


Ind 


lual    clutch 
t-ic     internal    gear 
<->f-4  -    Internal     gear 
irlve  on  4  wheels 


int-r-w— internal  rear 

wheel 
jst — unit    with    jnckshaft 
1— left 

l-li — loose   ball 
Ightg — lighting  only 
niti*     unit    with    motor 
mt — metal    (wheels) 
mtl — metal     (universal 

joint) 
opt — optional 
plst — piston    pump 
plan — planetary 
pin — plain  tube 
pnu — pneumatic 
pres — pressure 
protr     progressive 
prs — pressed  steel 
pAs     pneumatics  in  front 

solids    in    rear 
p-stl — pressed  steel 
r — right 

r<fcc — right  oi   center 
r-rd  —  radius  rods 


rol-c— rolled  channel 

rol-i — rolled    I-beam 

selec— selective 

s-  Ilex— semi-flexible 

s-fr — sub-frame 

slit — sheet 

s&l — starting  &  lighting 

sjhfei-2— starting,  lighting 

&  ignition,    2  unit 
sol — solid 
spritrs — springs 
sil-t — square     tube 
start — starting    only 
suet     suction 
t-arm — torque   arm 
tlier — thermo-syphon 
t-p — two-point 
t-t— torsion    tube 
vac — vacuum 
yvat-tnbe — water  tube 
xvd — wood 

xv-d — multiple  disk  in  oil 
yy-p — plate   in  oil 
XX-' r — wire 
■E-t — zig-sag   tube 


ABBREVIATIONS— Makers    of   Parts. 


•Other  Options 
A-Knt — Atwater-Konx 
Al-Ch — Allis-Chalmerb 
Amer  —  American     M:ig- 

neto  Co. 
Arcli — Archibald 
Aut-L — Auto-Lite 
Auto— Auto    Wheel    Co. 
B-Beek— Borg  &  Beck 
BCA — Bearings    Co.    o( 

Am. 
Berlxv — Berling 


C-D— Cnrran  Detroit     Ra- 


di.i 


Co. 


in 


in 


Bl&Fl — Blood    &   Flexite 
B-tape — Brown-Lino 

It  I I  —  Blood  Bros. 

BKfcP — Blood  &  Peters 
BlASp — Blood   &    Spicer 
n-M — Bucyras  Mach.  Tool 
II  re  in — Bremer 
Cart — Carter    carburetor 
('as — R.    M.    Castle 
CAS — C.    A.    S.    products 


ChRO — Chicago  Mfg.  Co. 
Chic— Chicago  Standard 
Chmp — Champion   Auto 

Spring   Co. 
Clrk — nark   Equip.    Co. 
Cocn — Corcoran  Radiator 

Co. 
Col — Columbia  Axle  Co. 
Cont — Continental  motor 
Conn — t  'omieiti,  ut 
Crn — Crane  &  MncMahon 
Crn-S — Crane     -v      Mac- 

Mabon    and    Standard 
Day — Dayton  wheel 
Detlnf— H.tlalT 
I)et  —  Potroit     Wheel     & 

Rim 
Detrt — Detroit  O.  A-  M. 
Dltl      Dii  teel  Wheel  Co. 
Pltxv— Ditwiler  Mfg.  Co. 
Dnet — Dyneto 


Trend  in  Truck  Design 

{Continued  from  page  334) 

Location  of  the  steering  gear  at  the  left  is  approaching 
universal  adoption,  but  a  little  over  5  per  cent  still  have 
right  hand  drive.  For  what  reason  it  is  retained  by  even 
this  number  is  not  apparent,  except  in  the  case  of  cars  for 
export  to  certain  countries,  or  where  a  change  from  a 
model  long  manufactured  with  right  hand  drive  would  in- 


volve expense  not  commensurate  with  the  advantage 
gained,  a  reason  often  applying  or  said  to  apply  in  the 
case  of  manufacturers  who  continue  a  practice  long  since 
abandoned  by  a  very  large  majority  of  builders. 

Pressed  steel  frames  are  now  employed  in  the  case  of 
about  three  out  of  every  four  models.  One  in  four  employs 
structural  steel,  due  it  may  be  assumed,  in  most  cases  at 
least,  to  the  expense  of  die  equipment,  for  the  structural 
steel  frame  seems  to  offer  no  advantage  except  easier  length 
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AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


Received  Too  Late  to  Classify 
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FUEL  SYS-        CLUTCH 


TRANSMISSION 


oent 
cent, 
oenl 


met. 
met 
mel 

SUCi 

cent 

Bent 


none. 

euct. 

suet. 


eenl 
oent 
eenl 


Pierce. . 
Mnrch 

Mrrrh 

Mnrch 
Dpk.. 

Dpll. 


Mnrch 


motor 
motor 
motor 


motor, 

motor, 
motor, 
motor, 
motor. 
motor, 
Dplx. 
I  tpl  i 


motor. 
motor 


Stmbg. 
8tn.bg. 

Zoniili. 

Zenith. 

Zenith.. 

Stnibji. 

S'tmbir. 

Stmbs:. 

■ 

Strubi:. 

Stmbg. 

Stmbg. 

Stmbg. 

Struts. 

■ 

-■■:, 


Uenil  b. 


d-d... 

Fuller. . 

cone. . 

own.. . . 

d-d... 

Fuller.. 

d-d... 

Fuller. . 

d-d... 

Fuller.. 

d-d... 

Fuller. . 

d-d... 

Fuller  . 

d-d... 

Fuller. . 

d-d.. 

Fuller  . 

d-p   . 

Fuller., 

Fuller 

d-d... 

Fuller. . 

d-d... 

Fuller. . 

d-d... 

Fuller. . 

d-d... 

d-p. . . 

d-p. . . 

d-d... 

d-d... 

' 

d-d... 

MAE 

d-d... 

Fuller. . 

d-p... 

B-Becl 

d-d   . 

d-d... 

d-d... 

d-d. . . 

Fuller. 
Fuller. 
Fuller. 

Fuller. 
Fuller. 
Fuller 
Fuller 
1  idler 
Fuller. 
Fuller 
Fuller 
Warn . 


Dund. 
Dun. I 
Dund. 
Fuller. 


mid. 

amid, 
amid. 


worm 
worm 
worm, 
int-g. 


worm 

worm 

worm. 

bevl.. 
worm, 
worm, 
worm. 

mt-L' 

worm. 

worm. 

worm. 

worm. 


Clrk.  . 
Clrk.  . 
Clrk.. 

Timkn 
Timkn 
Timkn 
Russl. 
Clrk.. 
Russl . 
Russl. 
Clrk.. 
Clrk.. 


Shel. 
!■.  I. 
She!. 
Shel.. 

Torbn. 

sh,-l. 

Shol. 

Shel... 

Shel. 


sptgs. 
aprgs. 

sprgs. 

sprgs. 

sprtrs. 


Howl. 
Rowl. 

How], 


SpiriT. 
Spieer. 
Spiecr. 
Unvsl 
Unvsl. 
Unvsl 
Unvsl. 
Unvsl. 
Pet.... 

Therm 
Therm . 

MAE. 

mat; 
Mae 
MAE 


Clark  Trucklractor.  TB 
Clark  Trucktraetor  MiA 
Clark  Trucktractor.  .  .  ,L 

Dart S 

Dart M 

Dart W 

Denby 12 

Denby 33 

Denby 134 

Denby 25 

Denby 27 

Denby      210 

Patriot Revere 

Patriot Lincoln 

Patriot Washington 

Schwartz A 

Schwartz BW 

Schwartz CWS 

Schwartz DW 


ylor  . 
Traylor  . 
Traylor. 
Traylor 


Steam  Trucks 


SYSTEM 

ENGINE 

TRANSMISSION 

CONTROL 

Feed 
Typo 

Feed 
Control 

Loca- 

No.  of 
Cylin- 
ders 

Cylin- 
ders 
Cast 

Valve 

Valve 

Action 

Valve 

Stroke 

Refer ses 
By 

Drive 

Gear- 
Ratio 

Axle 
Type 

Taken  By 

By'" 

Throttle 

Hook-up 

Reverse 

Steering 
Wheel 
Location 

Brake 
Lever 
Location 

Name 
and 
Model 

pluricer. 

-.... 

4 

2 

cyl-enda 

Stokeabary 

adjust- 
able... 

lever 

3pur- 

3.00-1 

floating 

lever 

lever 

right* 

Steim-O- 

Truck 

ABBREVIATIONS— Makers  of  Parts— (Con)— 

(jiem — Gemmer 
G-Lees    .Grant-Lees 

(ioiln     Gordan  1;  idiatoi  I 


nir     Detroit    Pi 
Dirt 

■  tun       I. 
On 

lunik      Dunkirk   Ails 

Dor     Daraton  Gear  Corp 
1  1 rr 

I   a  >1  ::li»h   h 

I    .V"      Eberly  A    (irrlrr 

I   la inn 

Y'.nn     I'-n  Ign   '  "  huretor 
Eric     I  rli  Mfg.  Co. 

Furl.       I 

Fed      1 

f.n.v  I     •    Id 
p»art» 
1..U1     Gray  4   Davis 
f.A  11     (l  .-.    11   Mfg    iv, 

•.i    -        larden  city  •.i.rlnga 


rt-    Bartford 

n        II  ,,  ..   . 


Hayes  Win  1  1  O 


II: 
II11 

MAI)       Ho 

Darllngti  n 

HA  K      Hal-    A    Killiurn 

Her     Hercules 

Hull*       Highway     Engine 

Hi  11U     Hlnkley 
H-Shan      11. 1-  shaw 
ll-s     Hcrschell  Splllman 
IImI      II 
■ill     Ideal 
lot     Interstate 
lr.,11      [ron    City 
.in,.,i\     JacksonrChurcb' 

Ui 1 

.1,-U       I 


j«u 


Jns — I'hiuoa  -  .1 s  a  ,0, 

John     Johnson  Co. 
KA.1I     Kioslei   a  Bennet 
K.-l      Kolsoy  Wheel  Co. 
Ivnji     Kueng  Radiator 


11:      1  1      : 


Werl  Morn 
Mnr.-li  \|.  1, 
>loil       M 110 

Horn      Morgi 


>luni — JIuncie 

MWC      Motor  \\  I I  Corp. 

Natl  National  1  an  1  0 
Nntn  National  Axle  Co. 
\-V.     North   Last 

<>\v  llAS|>       'ran   S    S| r 

PAH     Parish  a    Bingham 


Pliro— I'h.aru  Ml'--  Oo 

Pitt  —  Pittsburgh  Model 

Engine  Co. 

Prsh     Parish  Mfg  Co. 


onl  Utg.  Co.     Id 


II.   Rowland 
Wheel  Co. 

urnev 

el  Axle  Co. 


A.   A 1 

ASp- 


ol    A    AC 


&  me 


S-P—  Stand. 

Sp&Pl     Si 

spin     spin 

Sp-P     si  1  lug    Perch  Co. 

Sp&Pel     Spieer  & 

Peters 
Stan      Standard    radiator 
Stand       Standard     Steel 

Spring  Co. 
Sterl  — Sterling   hearings 
Stmlicr-  sir, mil. org 
Sin     Standard    Wheel   Oo 
Slli— Smith  steel  wheel 
S-W      Spark*  Williingtnn 
ThA  lla  Tbermoid,    B  tl 
TliAIII     Thermold  & 

1:1 

Therm— Thermold 

'III — -i>      id,  rmoid  «  Spha-i 


Till— fillotson 

Timlin-  T ten 

Toi-bii     I'orbenseu 
Trav — Traversi    City 


rii  Warner 
11  Waukesha 
>  -    Waw,.    Wheel  Co. 

i       W01.ll,  1 


We-W 


u,    1   111  Wheel 


W'In— Wisoonsin    Parts 

Wol-     \\ rah 

\\  -v     wi   1     Steel     Cast, 

Ings  Co 
\\  *>•     \\  li  com  In   engine 
YliBT — Yoiingstown 

Pressed  Steel  Co. 


11    uver   a   well   constructed   pressed   steel    frame. 

An  increasing  number  of  radiators  are  of  the  tubular 
core  cast  case  type.  Less  than  20  per  cent  use  cellular 
cores,  and  these  are  mostly  applied  to  the  light  pneumatic 
tired  jobs.  About  80  per  cent  of  all  models  use  cast  case 
radiators,  while  of  the  remaining  20  per  cent  about  one- 
third  use  sheet  metal  two-thirds  pressed  steel. 

The  Hotchkiss  drive  is  employed  in  about  57  per  cent  of 


models  as  against  about  55  per  cent  in  1920.  Nearly  60 
per  cent  of  models  are  fitted  with  centrifugal  type  gov- 
ernors— less  than  last  year  because  fewer  trucks  are  fitting 
any  governor.  Quite  a  number  of  truck  models  are  fitted 
with  fabric  universals  exclusively,  and  a  larger  number  are 
a  combination  of  fabric  and  metal  universals,  but  about 
80  per  cent  of  all  models  use  only  metal  joints,  though  the 
percentage  of  fabric  joints  is  increasing. 
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British  Car 
Practices 

By  M.  W.  Bourdon 

(See  page  322) 

PERCENTAGES    OF     BRITISH 

CARS      INCORPORATING 

VARIOUS      DESIGN 

FEATURES 

Number  of  Cylinders 

4-cylinder  76.5  per  cent 

6-cylinder  160  per  cent 

2-cylinder  3.5  per  cent 

8-cylinder  2.5  per  cent 

3-cylinder  1.5  per  cent 

Cylinder  Type 

L,  head    72.0  per  cent 

Valve   in  head 21.5  per  cent 

Sleeve  valve   5.0  per  cent 

Overhead  inlet  1.6  per  cent 

Overhead   Valve  Drive 
Overhead    camshaft.  .57  per  cent 
Push  rods   43  per  cent 

Cylinder  Casting 

Fours   in   block 96  per  cent 

Fours  in  pairs 4  per  cent 

Cylinder    Heads 

Integral    51  per  cent 

•Detachable    49  per  cent 

•Unit  cylinder   and   crankcase 
40  per  cent. 

Piston    Material 

Cast  iron   70  per  cent 

Aluminum    26  per  cent 

Steel  3  per  cent 

Aluminum  and  cast 
iron    1  per  cent 

Connecting   Rods 

H   section    95  per  cent 

Tubular     5  per  cent 

Number  of  Piston   Rings 

Three   60  per  cent 

Two    30percent 

More  than   three 10  per  cent 

Wrist  Pin 

Fixed    in    piston 52  per  cent 

Floating   28  per  cent 

Fixed    in    rod 20  per  cent 

Lubrication   Systems 

Trough       (circulating 

splash)    51  per  cent 

Hollow  shaft  (pres- 
sure)     49  per  cent 

Oil    Pump   Type 
Gear  (twin  pinion) ..  .70  per  cent 

Plunger    21  per  cent 

Multi   plunger    5  per  cent 

Eccentric    4  per  cent 

Fuel    Feed 

Gravity   56  per  cent 

Vacuum    30  per  cent 

Pressure     14  per  cent 

Water   Circulation 

Thermosyphon     48  per  cent 

Pump     44  per  cent 

Assisted  t  h  c  r  m  o  - 
syphon    8  per  cent 

(Continued  on  next  page) 
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Truck  Exports  for  Eight 


1913 

1914 

1915 

1916 

1917 

1918 

Jul;  1  to 

Dec.  31, 

1918 

Calendar 
Year 
1919 

1929 

Total 

w, 

2 
$3,595 

2 

$1,528 

3 

$2,1  L'(i 

6 

$10,709 

4 

$4,029 

/ 

$1,176 

2 
$4,489 

2 
$2,200 

/ 

$1,400 
12 

$12,000 
13 

$34, 163 

/ 

$1,400 

184 
$119,468 

489 
$1,004,237 

2 
$3,643 

/ 
$3,000 

35 
$83,363 

4 

$8,845 

4 
$9,234 

14 

$2.1,639 
/ 

$4,250 
1 

$1,858 

3 
$5,553 

3 
$7,455 

2 
$5,070 

24 
$18,462 

/ 

$1,800 

/ 
$1,229 

/ 

$1,452 

2 

$3,852 

8 

$12,075 

2 
$5,322 

/ 

$900 

/ 

$2,000 

203 

$189,099 

247 

$474,724 

8 

$10,571 

5 
57,24:! 

12 
$17,509 

/ 
$1,221 

3 

$9,250 

/ 

$2,000 

19 
$33,500 

/ 

$1,800 

/ 

$595 

2,025 
$8,011,335 

26 

$87,577 

83 

$212,574 

10 

$42,300 

33 

$87, 100 

830 

$2,456,993 

2 
$4,276 

1 

$834 

895 

$1,192,833 

2 

$5,742 

16 

$20,504 

/ 

$175 

201 

$260,968 

5 

$2,997 

5 

$11,792 

2 

$800 

7 

$15,089 

4 

$3,304 

279 

$539,070 

8 
$11,597 

""i 

$3,650 

2 

$1,200 

10 

$18,500 

3 

$3,816 

138 

$307,778 

3 

$1,348 

/ 

$3,650 

/95 

$209,985 

4 

$9,723 

296 

$615,448 

/35 

$434,943 

104 

$202,719 

47 

$41,958 

8 

$5,763 

70 

$100,073 

/ 

$3,164 

38 

$22,321 

37 

$67,775 

9 

$10,557 

528 

$593,491 

829 

$1,434,712 

22 

$35,473 

166 

$284,197 

75 

$89,370 

104 

$64,785 

3 

$1,511 

567 

$1,004,833 

821 

$1,416,124 

78 

$49,767 

120 

$165,400 

*,995 

$7,148,880 

162 

$183,945 

45 

$40,555 

21 

$15,342 

2,149 

$4,187,597 

14 

$22,553 

25 

$34,105 

19 

$19,770 

23 

$32,253 

68 

$53,127 

42 

$118,585 

1,281 

$1,973,994 

12 

$54,907 

58 

$62, 150 

2/5 

$313,578 

202 

$271,451 

56 

r$38,168 

1,944 

$4,930,246 

168 

$412,940 

213 

$226,982 

18 

$3,542 

71 

$55,607 

27 

$51,358 

/* 

$30,898 

4 

$7,466 

433 

$517,763 

$11,251 
1,087 

A     t  ' 

Azores  and  Madeira 
Islands 

100 

$365,000 

B  1     ria 

44 

$25,033 

4,990 

$13,523,843 

41 

$36,413 

5,681 

$17,709,579 

58 

$81,414 

4,264 

$13,854,903 

2 

$3,800 

2,754 

$10,001,636 

643 

$1,339,380 

3,52/ 

$15,143,226 

10 

$12,783 

23,378 

114 

$215,502 

79 

$67,249 

35 

$64,088 

313 

$743,325 

4 
$2,800 

Germ. 

27 
$58,325 

14 
$32,000 

142 

$426,570 

45 

$98,815 

3 

$2,000 

37 

$80,891 

H 

$3,164 

65 

$46,227 

214 

$391,376 

9 

$10,557 

748 

$1,062,368 

2.017 

$3,966,948 

22 

$35,473 

528 

$1,626,673 

201 

$196,321 

8,412 

$29,809,693 

37 

$80,022 

916 

Iceland     and     Faroe 

/ 

$2,245 

52 

$28,055 

26 

$21,661 

7 

$24,310 

/ 

$8,000 

5 

$14,655 

65 

$159,775 

Malta,     Gozo,     and 
Cyprus  Islands.  .  . 

9 

$19,069 

3 

$4,689 

50 

$93,797 

81 

$121,480 

36 

$55,305 

162 

$266,741 

122 

$294,772 

815 

$1,787,473 

Norw. 

40 

$133,227 

Poland  and  Danzig 

5 

$10,291 

295 

$1,117,681 

21 

$45,087 

12 

$36,914 

30 

$76,728 

114 

$94,951 

2 

$2,503 

4 

$5,700 

209 

5409,493 

211 

$444,695 

33 

$40,044 

82 

$118,005 

890 

$1,342,575 

2 

$1,779 

15 

$19,948 

3,909 

$12,544,258 
20 

$65,000 
30 

$57,277 
19 

$29,050 

Russia  in  Europe.  .  . 
Serbia,    Montenegro 

2,251 

$7,666,883 

10 

$6,300 

/ 

$1,800 

10 

$17,600 

1,733 

$5,428,979 

406 

$1,562,303 

29 

$55,808 

6 

$10,879 

46 

$97,910 

7 

$10,360 

Sweden 

1,075 

2 

$8,009 

5,306 

$14,042,325 

4 

$11,250 

/ 

$7,033 

Turkey  in  Europe..  . 

8,268 

$18,723,403 

224 

$271,745 

8 

$39,776 

6,525 
$17,061,105 

4,805 

$13,438,981 

447 

$1,203,328 

32,006 

North  America: 

2 

53.700 

1,108 

$1,381,542 

5 

$10,245 

3 

$5,512 

6 

$3,373 

/ 

$2,509 

47 

$47,859 

4 

$14,811 

365 

$525,664 

Canada 

Central  Amer.  States: 

306 

$705,213 

2 

$4,165 

387 

$724,817 

636 

$945,047 

/ 

$900 
4 

$4,323 
4 

$4,094 

;,85« 

$2,896,325 

/ 

$504 

10 

$16,761 

$9,589 

II 

$16,026 

38 

$39,148 

4 

$8,897 

938 

$1,205,664 

6 

$6,000 

10 
$23,306 

15 

$14,394 

36 

$42,828 

69 

$86,479 

25 

$14,301 

9/5 

$1,955,509 

/ 

$3,350 

48 

$75,953 

3 

$3,095 

58 

$77,085 

8 

$6,798 

8.075 
$13,212,335 

2 

$4,916 

6 

514,540 

/ 

$2,500 

32 

$55,171 

/ 

51,300 

51 

$100,500 

6 

$12,500 

49 

6 
$12,010 

75 

$97,970 

/ 

$868 

218 

$198,151 

287 

Salrador 

8 
$14,492 

3,109 

$4,380,305 

St.  Pierre  Islands   . 

$6,000 

Newfoundland    & 

/ 
$750 

/ 

$1,692 

/ 

$2,675 

/ 

$1,506 

6 

$8,285 

2 

$5,722 

/ 

$500 

397 

$722,519 

2 

$7,250 

2 

$3,400 

10 

$6,775 

14 

$18,361 

28 

$89,914 

554 

$1,130,982 

2 

$2,845 

21 

$13,323 

37 

West  Indies,  British: 

81 

$93,242 

3 
$7,292 

9 

$18,524 

.' 

$1,974 

6 

$11,327 

117 

$176,047 

288 

297 

$331,076 

120 

$157,514 

Cuba 

Danish     (Virgin    I.I. 

21 
$34,607 

4,260 

$9,546,719 

172 

of  U.S.) 

$423,385 

Dominican  Republic. 

2 
$3,372 

/ 
$1,463 

2 
$3,975 

4 
$5, 173 

22 

$23,640 

2 

$2,096 

7 

513,305 

2 

$1,324 

320 

$363,698 

25 

'""26 

$49,626 

II 

$10,578 

/ 

$2,310 

167 

53 

Haiti 

$76,711 
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Years  Show  Progress 


1913 

1914 

1 
1915 

1916 

1917 

1918 

1 
July  1  l . 
Dec.  31, 
1918 

Calendar 
Vear 
1919 

1920 

Total 

South  America: 

35 

$78,000 

36 

$75,073 

3 
$6,112 

/ 
$2,017 

7 

$19,280 

23 

$34,291 

/ 
$3,500 

2 
$5,588 

2 
$4,840 

21 
$32,770 

n 

$23,027 

/ 

$1,201 

2 
$3,400 

4! 
$91,806 

1 
19,471 

1 
$85! 

48 

$65,225 

13 
$20,449 

2 
$10,743 

3 

$5,301 

1 

$865 

12 

$28,228 

7 
$12,700 

7 

$12,091 

7 

$14,381 

7 
$14,232 

/ 
$900 

/ 
$1,384 

32 

137,378 

39 

$61,599 

4 
$7,625 

$64,805 

; 

$1,260 

n 

$11,539 

/ 
$1,203 

/ 
$2,604 

3 
$2,910 

45 

$33,063 

141 

$146,255 

20 

$48,590 

14 

$8,300 

69 

$160,696 

2 

$4,998 

/ 

$2,050 

/ 

$1,529 

51 

$50, 124 

14 

$24,958 

24 

$31,133 

220 

$282,638 

3 

$7,100 

3 

$6,876 

7 

$5,100 

3 

$4,094 

12 

$38,716 

21 

$19,167 

85 

$136,376 

2 

$3,285 

4 

$6,520 

/ 

$2,600 

1 

$1,000 

52 

$139,295 

2 

$2,000 

2 

$2,200 

31 
$46,595 

/ 

$2,118 

44 

$64,425 

139 

$313,725 

3 

$7,299 

8 

$10,500 

381 

$636,692 

15 

$18,200 

2 

$4,867 

15 

$26,274 

52 

$59, 690 

I 

$1,000 

2 

$2,213 

32 

$56,815 

13 
$15,097 

73 
$26,750 

II 
$9,217 

4 
$7,726 

145 

$291,430 

8 

$12,376 

200 

$199,738 

$131,055 

38 

$39,341 

5 

$6,865 

35 

$24,119 

/ 

$506 

$2,061 

207 

$215,175 

68 

$79, 196 

41 

$24,579 

/ 

$922 

273 

$596,715 

4 

$6,335 

35* 

$825,333 

13 

$21,895 

1,540 

1,191.577 

799 

$326,216 

775 

$291,410 

46 

$85,898 

123 

$72,966 

6 

$4,111 

/ 

$3,061 

900 

$775,398 

113 

$113,479 

186 

$144,308 

7 

$7,188 

261 

$464,845 

82 

$193,549 

/,53* 

$3,069,542 

447 

$857,410 

69 

$152,849 

1.182 

$2,920,613 

141 

$117,984 

26 

$55,377 

/,733 

51,590,76(1 

20 

$10,601 

9 

$18,491 

5 

$8,965 

93 

$126,775 

987 

$1,441,361 

494 

$1,115.8811 

6 

$6,250 

4 

$9,858 

9 

$4,706 

/,/55 

$1,818,221 

781 
SI.137.3.V 

231 
$418.53.r 

0 

$17,33fi 

/ 

$8,476 

II 

$32,311 

74 

$69.49: 

33/ 

$352,92. 

/ 

$11,40. 

$11,506 

i 

$7,30! 

$1,15 

4 
$24.37 

3 
$49.40 

$2,11! 

785 

$1,496,434 

67 

BoIitw 

$146,535 

3 

$2,861 

// 

$19,635 

n 

$46,566 

4 

$1,236 

2 

$3,378 

/,86? 
$1,567,933 

$1,094,290 

/ 

$1,237 

$354,719 

F       A 

$113,601 

; 

$900 

Guiana,  British 

$104,614 

/ 

$1,037 

9 

$6,655 

5 

F        Ti 

$5,122 

2 
$3,484 

5 

$5,830 

2 

$5,818 

6 

$13,029 

25 

$48,776 

4 

$10,437 

14 
$28,502 

73 

$155,834 
16 

$15,809 
16 

$12,410 

1,267 
$1,299,094 

$246,884 

3 

$7,164 

in 

$294,711 

Asia: 

3 

$8,110 

39 

$9,799 

9 

$14,287 

23 

$26,236 

643 

China 

$1,169,177 

Kwantung       (leased 

i 

$2,451 

87 

$202,335 

3 
$5,027 

135 

$208,067 

n 

$25,169 
20 

$27,841 
58 

$82,586 

2 
$1,629 

II 

$20,275 

70 

$113,554 

3 

$7,138 

68 

$162,749 

2 

$3,500 

8 

$5,371 

279 

$317,787 

4 

$2,712 

6 

Chosen  (Korea).  .. 
East  Indies: 
British  India 

$10,156 

7 
$8,680 

126 

$205,023 

57 

$61,881 

26 

$38,970 

108 

$137,609 

260 

$563,339 

115 

$229,624 

16 

$27,700 

324 

$689,225 

16 

$11,556 

19 

$25,547 

1,143 

$1,736,439 

2.081 
$4,083,135 

Straits  Settlements. 
Other  British 

/ 
$3,300 

;/ 

$9,567 

/35 

$257,798 
1.899 

$139,339 

$4,780 

/ 

$3,382 

3 

$6,304 

15 

$14,528 

Hongkong 

Ja  an 

70 
$59,198 

3.144 

$13,313 
2,326 

$7,189,973 

596 

$1,903,221 

1,170 

$3,546,435 

5 

$7,036 

5/5 

$1,662,144 

8 

$6,700 

2 

$1,143 

194 

$237, 159 

75 

$119,833 

; 

$1,688 

2 

$2,750 

3 

$2,377 

53 

$57,457 

115 

$124,574 

34 

$82,957 

21 

$41,482 

8 

$12,411 

14 
$27,695 

418 

$565,406 

775 

$501,488 

9 

$9,779 

1 

$600 

8 

$7,020 

516 

$798,540 

215 

$254, 83f 

57 

$102,992 

6 

$5,010 

3 

$3,196 

5 

$4,312 

15 

$13,285 

44 

$47, 157 

7 

$3,544 

6 
$4,535 

$44,514 

5 
$26,282 

57 
184,14! 

20 
$31,575 

$183,249 

2,030 

$2,873,695 

1.077 

$2,186,884 

Oceania,  British: 

20 

$295,53! 

9j 

$149,84! 

$2,61! 

$860 

$1,536 

5! 

$88,28! 

$13,17: 

31 

$54,51! 

109 

$163,405 

74 

$145,764 

2 

$2,404 

5 

$6,480 

4 

$5,518 

163 

$215,106 

27 

$20,136 

70 

$107,085 

; 

$787 

New  Zealand 

$26,093 

$23,364 

2,085 

$3,253,171 

1,158 

$1,566,411 

495 

$854,133 

15 

$23,135 

16 

$11,666 

18 

$38,401 

Philippine  Islands. 
British  Africa: 

2i 
$62,13: 

West 

$40,28( 

/ 

$.575 

4 

$9,624 

$92,401 

411 

$423,120 

18 

$14,949 

It 
$12,963 

Italian  Africa 

$11,500 

Kamerun 

$7,308 

$1,156 

$9,67 
$2.80. 

1 

$13,41C 

4 

$6,40* 

$47,461 

45 

$71,449 

$2,506 

$2,118 

in. .'4i 

$271,904,772 

•Previous  to  1918  listed  as  British,  French  and  Japanese  China. 
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British  Car 
Practices 

PERCENTAGES     OF     BRITISH 

CARS    INCORPORATING 

VARIOUS    DESIGN 

FEATURES 

(Continued) 

Radiator   Core 

Cellular  68  per  cent 

Tubular    32  per  cent 

Ignition 

Magneto   89  per  cent 

Battery  6  per  cent 

Magneto    and   battery  5  per  cent 

Distribution   Gearing 

Chain   55  per  cent 

Skew   pinion    30  per  cent 

Straight  pinion   13  per  cent 

Worm    2  per  cent 

Chain    Distribution 

Non-adjustable    51  per  cent 

Adjustable   49  per  cent 

Clutches 

Cone     61  per  cent 

Single  disc    27  per  cent 

Multiplate    2  per  cent 

Gearset    Mounting 

Amidships    68  per  cent 

On    engine    25  per  cent 

On  axle 4  per  cent 

On  torque  tube 3  per  cent 

Number   of   Gears   Change 

Four   speeds 50  per  cent 

Three   speeds 50  per  cent 

Propeller  Shafts 

Open 50  per  cent 

Enclosed     15  per  cent 

Semi-enclosed    5  per  cent 

Propeller   Shaft   Joints 

Disk    34  per  cent 

Plain  bearing  star. .  .31  per  cent 
Sliding  block  (pot) ..  .27  per  cent 
Eall  or  roller  star....   8  per  cent 

Final   Drives 

Spiral   bevel    4G  per  cent 

Bevel    28  per  cent 

Worm    26  per  cent 

Brake  Location 
Both  on  rear  wheels. 61  per  cent 
Transmission  and 

wheels   39  per  cent 

Transmission   brakes: 

External   SI  per  cent 

Internal    19  per  cent 

Wheel   Brakes 

Internal    90  per  cent 

External  10  per  cent 

Rear  Springs 

Half  elliptic   48  per  cent 

Cantilever    21  per  cent 

Quarter     elliptic 16  per  cent 

Three-quarter  elliptic. 16  per  cent 

Front   Springs 

I  tali  ellipi  le   88  per  cent 

Quarter   elliptic    10  per  cent 

Cantilever   1  per  cent 

Transverse    1  per.cent 

Wheels 
Pressed    steel    hollow 

spoked  56  per  cent 

Wire    20  per  cent 

Disk    20  per  cent 

Wood     I  per  cent 
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British  Truck  Chas 


(Compiled  for  Automotive 


A.E.C 

Albion 

8960 
2690 

Albion 

3380 

5600 

Albion 

8960 

3380 

900 

Beardmore 

1700 

Belsize 

1350 

Bristol      . 

8960 

Dennis 
Dennis 

Enfield-Allday 

Halle; 

Hallford 

Hallford 

Hallford 

Hallford 

Hallford 

Karrier 

Karrier 

Leyland 

Leyland 
Leyland        . 

Leyland 

Leyland 

Maudslay .  . .... 

Maudslay 

Maudslay 

Maudslay.  . ... 

Pagefield 

Palladium 

Scammell- 

Scammell* 

Star 

Slar 

Star 

Straker-Squire 

Tilling-Stevens 

Tillins-Stevensl 

Thorneycroft 

Thorneycroft 

Thorneycroft 

Thorneycroft 

|Vulcan 

W.  &G 

W.  &G 


44S0 

T'luil 
11U00 


5600 
5600 
9000 
13500 

4500 

5600 

7900 
4000 
5600 
6S00 
9000 
11000 


4500 
6S00 
9000 
11000 
13500 

6800 

9000 
11000 

1350(1 


lMIOd 
22(1111) 
3400 
5600 
i,-.nn 
11000 

5600 
9000 

,-,r,i)ii 


Wheelbase 

Track 

In. 

In. 

170 

70 

170 

68 

129 

61 

132 

61 

157 

70 

173 

70 

126 

60 

106 

46 

100 

54 

99 

56 

170 

70 

171 

66 

171 

66 

ISO 

65 

132 

66 

144 

66 

165 

68 

162 

72 

138 

63 

162 

63 

144 

62 

156 

66 

170 

66 

147 

66 

148 

60 

160 

62 

130 

62 

148 

64 

144 

70 

162 

72 

180 

72 

168 

66 

168 

66 

168 

66 

141 

65 

157 

65 

168 

65 

181 

65 

190 

65 

162 

66 

162 

66 

174 

66 

186 

66 

164 

69 

176 

68 

230 

64 

254 

64 

138 

57 

150 

60 

150 

60 

174 

72 

144 

57 

174 

68 

144 

62 

156 

67 

163 

67 

169 

71 

137 

56 

134 

60 

136 

60 

Flitch  . 
Pressed 
Pressed 

Polled 

Polled 
Polled 
Pressed 
Pressed 

Pressed 
Pressed 
Pressed 

Pressed 
Pressed 

Rolled 
Pressed 

Pressed 
Polled 
Rolled. 

Flitch  . 
Flitch 
Pr.  sse  i 
Pressed 
Pressed 

Pressed 

Pressed 

Rolled. 

Press 

Pre-- 

Press 

Pres 

Press 

I'res- 
Pr— 

Pre-: 

Pres; 
Pressi  '1 
Pressed 

Pressed 
Pressed 

Rolled . 

Unllr,] 
Polled 

Rolled . 

Pressed 
Pressed 

Pressed 

Pressed 

Pressed 
Pressed 
Pressed 
Pressed 

Pressed 
Pressed 

Pressed 
Pressed 
Pressed 

Pressed 

Pressed 


Cylinders 

Normal 

No-Bore-Stk 

R.P.M. 

4-3.94x5.52 

1050 

4-4.78x5.90 

1000 

4-3!4x5 

1250 

4-3!  ■vi': 

1100 

4-4Hx5 

1150 

4-4  Hx5 

1150 

4-334x5 

1200 

4-2.73x3.94 

4-3.15x4.78 

1200 

4-3  54x4.33 

1000 

4-4';x5=4 

1400 

4-T',\.-,i1! 

1200 

I   l}ix5J  ■ 

1200 

4-5    x6 

1000 

4-3.74x4.78 

1200 

4-3.94x4.78 

1200 

1  3  94x5  52 

1000 

4-4.53x5.52 

iooo 

4-3.74x5.52 

1000 

4-3. 74x5.52 

1000 

4-4  13x5.90 

1000 

4-4  53x5.90 

1000 

4-4.53x5.90 

1000 

4-3.94x5.12 

1000 

4-4    x5J^ 

1000 

1200 

4-3  94x5  52 

1000 

4-3  94x5.52 

1000 

4-4.33x5.52 

1000 

4-4.33x5.52 

1000 

4-1. 78x5.52 

1000 

4-5    x6 

1000 

4-5    x6 

1000 

4-5    x6 

1000 

4-41  2x5 

1000 

4-4iL,x5 

1000 

4-4'%x6 

1000 

4-5    x6 

1000 

4-5    x6 

1000 

4-4>2x5 

1000 

4-5    x.5 

10,00 

4-5    x5 

1000 

4-5    x5 

1000 

4-454x5  XA 

1000 

4-4i2xoi2 

1000 

4-5    x5^ 

1000 

4-5    x5H 

1000 

4-3.54x5.90 

1500 

4-3.54x5.90 

1500 

4-3.54x5.90 

1500 

4-4' 2x6' 2 

1000 

4-4.13x4.92 

1000 

4-4Jix5J^ 

1000 

1  (    t5J  . 

1000 

4-4Jix6 

1000 

4-4i.,x6 

1000 

1000 

4-3.54x5.12 

1200 

4-3  74x5.52 

850 

4-3  74x5  52 

850 

Cylinder 


Block 

Pairs 

Block 

Block 

Block 

Block 

Block 

Block 

L 

L 

L 

L      .   . 

L 

I 

L 

L 

Pairs 

Pairs 

Pairs 

Pairs 

Pairs 

L 

L 

L 

L 

L 

Pairs 

Pairs 

Block 

Threes 

Pairs 

Pairs 

Pairs 

Pairs, 

Pairs. 

Pairs 

Pairs 

T. 

T 

T 

T.       . 

L 

L 

1, 

L 

L 

L 

L 

L 

L 

L 

L 

1 

L 

I 

I 

I 

I.... 

Pairs 

Pairs. 

Pairs 

Block 

pairs 

31ock 

Pairs 

Block 

Block 

Block 

L 

L... 

I 

I 

L... 

L 

L 

I 

L 

L 

T 

L 

L 

L 

Detachable 

Cylinder 

Head 


Lubricatio 
System 


Trough... 
Trough... 

H.  Shaft 
II.  Shaft 
H.  Shaft 
H.  Shaft 
H.  Shaft . 
H.  Shaft . 


H.  Shaft... 
H.  Shaft... 
Trough 


H.  Shaft . 
H.  Shaft. 
H.  Shaft . 
Trough... 
Trough. . . 
Trough. . . 
Trough... 

Trough. . . 
Trough... 
Trough... 
Trough... 
Trough... 

H.  Shaft. 

H.  Shaft. 

Trough... 
Trough... 
Trough... 
Trough... 
Trough... 
Trough... 

Trough... 
Trough..  . 
Trough.. . 

II.  Shaft. 

H.  Shaft. 
H.  Shaft 
H.  Shaft. 
H.  Shaft.. 

H.  Shaft. 

H.  Shaft 
H    Shaft 

H.  Shaft. 

H.  Shaft. 
Trough... 

H.  Shaft . 

H.  Shaft 
H.  Shaft. 
H.  Shaft 
H.  Shaft 
H.  Shaft . 

Trough... 
Trough... 
H.  Shaft 
H.  Shaft. 
H.  Shaft. 

H.  Shaft  . 


Trough.. 


Thermo.' 
Pump. . . 
Thermo . 

Pump. . . 

Thermo . 
Thermo . 
Thermo. 
Thermo . 

Pump  . . 

Thermo . 
Pump. . . 

Pump. . . 

Pump. . . 

Pump — 
Pump. . . 
Pump. . . . 
Pump.. . 
Pump. . . 

Pump. . . 
Pump 
Pump. . . 
Pump. . . 

Pump. . . 
Pump.. . 

Pump. . . 
Pump. . . 
Pump. . . 
Pump. . . 
Pump.. . 
Pump. . . 

Pump. . . 
Pump — 
Pump  . . 
Pump. . . 
Pump  . . 
Pump. . . 

Pump — 


Extra. 
Extra. 
Extra. 
Extra 
Extra. 


Extra. 
Extra. 
Extra. 
Extra. 
Extra. 
Extra. 
Extra. 

Extra. 
Extra. 
Extra. 
Extra. 
Extra. 

Extra 

Extra. 

Extra. 
Extra. 
Extra. 
Extra. 
Extra. 
Extra. 


Extra. 
Extra. 
Extra 
Extra. 
Extra. 

Extra. 
Extra. 
Extra 


Extra. 
Extra. 
Extra. 
Extra. 
Extra. 
Extra. 

Extra. 

Extra. 
Extra. 
Extra. 
Extra. 
Extra. 

Extra. 


tGasoline    electric.         'Six  Wheeler. 

Magneto  ignition  on  all  trucks;  fixed  spark  timing  on  9.  10.  19,  20.  ,2,  53;  honeycomb  radiator.  10;  plain  tube.  25;  others  flanged  tube;  sheet 
metal  radiator  shell,  !»,  10;  other  radiator  shells  cast.  Vacuum  fuel  feed.  10.  25,  43.  51;  others  gravity  feed;  unit  power  plants,  7,  10;  pneumatic 
tires.'S,   9,   10;  optional   tire   equipment,   1,   3,  4,   12.  45,   58.   59,   60;   oth*r  tire  equipment  solid.     All  hand  brakes  internal  expanding. 


Percentage  of  Various  Design  Features 


Cylinder  Number 

All    four-cylinders,    except    one    make 
with  one  model. 

Cylinder  Type 

L  head    71  per  cent 

T   head    12  per  cent 

Valve  in  head 13  per  cent 

Sleeve  valve 2  per  cent 

Overhead   inlet    2  per  cent 


Cylinder  Heads 

Integral     80  per  cent 

Detachable    20  per  cent 

Lubricating  Systems 

Hollow   shaft    (pressure) 57  per  cent 

Trough    (circulating    splash)  .43  per  cent 

Fuel  Feed 

Gravity     03  per  cent 

Vacuum    7  per  cent 


Water  Circulation 

Pump 85  per  cent 

Thermo-syphon    12  per  cent 

Assisted  thermo-syphon    3  per  cent 

Radiators 

Vertical  tubes    84  per  cent 

Horizontal  tubes   16  per  cent 

Ignition 

Magneto    100  per  cent 

Variable   timing    90  per  cent 

Impulse  starter 10  per  cent 
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sis  Specifications 

Industries  by  M.  W.  Bourdon) 


Governor 

Clutch 

No.  of 
Gears 

Gear 

Shift 

Final 
Drive 

High 
Gear 
Ratio 

Propeller 
Shaft 

Universal 

BRAKES 

Road 
Wheels 

Steering 
Pivots 

Electric 

Foot  Operated 

Hand 

Num- 
ber 

Position 

Type 

Type 

No 

Cone 

Cone 

Plate. 

Plate 

Plate 

Plate 

Plate 

Plate 

Cone 

Plate 

Cone 

Cone 

Cone 

Plate 

Plate 

Cone 

Cone 

Cone 

Cone 

Cone 

Cone 

Cone 

Multi  Plate. . 

Plate 

Cone 

Cone 

3 
4 
3 
3 
3 
3 
4 
3 

4 
4 
4 

4 
4 
4 
3 
3 
3 
3 

4 
4 
4 
4 

4 

3 

4 

4 
3 
3 
4 
4 
4 

4 
4 
4 

4 
4 
4 
4 
4 

4 
4 

4 
4 

4 

4 

3 
3 
4 
4 
4 
4 

4 

3 

4 
4 
4 

4 

3 
4 

Right 

Right 

Right 

Right, 

Right 

Right 

Central.. . . 

Right 

Right 
Right 
Central  . . 

Right 

Right 

Right 

Right 

Right 

Central..  . 

Central.. . . 

Right 
Right 

'  Vntral   . 

Right 

Right 

Right 

Right 

Right 
Right 
Right 
Right 
Right 
Right 

Right 
Right 

Right 

Right 

Right 
Right 
Right 
Right 

Right 
Right 
Right 

Central.. . 

Right 

Right 

Right 

Right 

Right 

Right 

Right 

8.5 
8.5 
4.5 

8  " 
4.5 

4.28 
3.6 
7 

8K 

6\25 
7.33      . 
7.5 
9.2 

7.25 
7.25 
6.75 
7.75 
8.75 

8 

6.83 

7.66 

6.65 
8.23 
9.52 

7 

7.5 

7.6 

8.9 

8.9 

6.75 
8.25 
8.25 
8.25 

8 

7  B 

7  or  8 

6 
10.3 

7.25 

7.25 

B  25 
10.3 

6.2 

6.5 
8 

Open . 

Open 

Open 

Open 

Star  (Ball). 
Star  (Ball) 

Star 

Wheels. . . 
Wheels. . 
Shaft 

Shaft 
Shaft, 
Shaft 
Shaft 
Wheels. . . . 

Trans 
Wheels. .  .  . 
Shaft 

Int 

Int 

Ext 

Ext.' 

Ext 

Ext 

Ext 

Int 

Ext 

Int 

Ext 

Ext 

Ext 

Ext 

Ext, 

Ext 

Ext 

Ext 

Int 

Int. ...:. 

Ext 

Ext 
Ext 

Ext 

Ext 

Int 

Ext 

Ext 

Ext 

Ext 

Ext 

!\t 

Ext 

Ext 

Ext 

Ext 

Ext  . 

Ext 

Ext 

Ext 

Ext 

Ext 

Ext 

lAt 

Ext 

Ext 

Ext 
Ext 

Ext 

Ext 

Int 

Int 

Int 

Ext 

Ext 

Ext  

Ext 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Trans 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int      ,      . 

Itf 

Int 

Int 

Int 

Int....:.. 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int    . 
Int.      . 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 
lilt 

Int 

Inl 

Int 

Int 

Int 

Inl 

Int 

Int 

Int 

Int 

Int 

Disk 

Disk 

Cast 

Cast 

Cast 

Cast,  

Wood 

Disk 

Wood 

Disk 

Cast 

Cast 

Cast 

Disk 

Cast 

Cast 

Cast 

Cast 

Cast 

Cast 

I'a4 

Cast 

Cast 

Disk 

Cast 

Cast 

Cast 

( last 

Cast 

Cast 

Cast 

Cast 

Cast 

Cast 

Cast 

Optl 

Opti. ..:.... 

Optl 

Optl 

Cast 

Cast 

Cast 

Disk 

Cast 

Disk 

Cast 

Cast , 

Disk 

Disk 

Cast 

Cast 

Cast 

Cast     

Disk 

Disk 

Disk 

Disk 

( last 

Cast 
<  last 

Vert 

Wit 

Inclined. .... 

Vert 

Vert 

Vert 

Vert .... 
Vert 

Vert  . . 

Vert 

Inclined. 

Vert 

Vert 

Vert 

Inclined 

Inclined 
Inclined 

Vert 

Vert 

Vert 

Vert 

Vert 

Vert 

Vert    . 

Vert 

Vert 

Vert 

Vert 

Vert 

Vert 

Vert 

Vert 

Vert 

Inclined, 
Inclined 
Inclined 
Inclined     ,  , 

Vert 

Vert 

Vert 

Vert 

Vert 

Vert 

Inclined 

Inclined 
Inclined 

Inclined 

Vert 

Vert  . 

Vert 

Vert 

Vert 

Vert 

Vert 

Vert 

Vert    .      .... 

1 

2 

Worm 

3 

Star  4  Block.. 

4 

Chains 

5 

6 

Open 

Block 

7 

8 

Fab.  Disk 
Leather  Disk.. . 

9 

10 

11 

Open 

Shaft 

12 

Extra 

Fab.  Disk 
Star  &  Block.. 

Shaft 
Shaft 

14 

o 

Semi 

15 

16 

Chains 

Chains 

Shaft 

17 

Shaft 

Wheels  . 
w  heel 
Shaff 

SI,:, It 

18 

Open 

Open 

Open 

Semi 

Semi 

Star  (Ball) 
Slur    Ball) 

19 

20 

21 

22 

Star 

Shaft 
Shaft 
Trans 

Trans 

Shaft, 
Shaft 

23 

Chains 

Double  Rcdue. 

Star*  Block., 
Fab.  Disk 

24 

No 

Open 

25 

26 

Chains 

Chains 

Chains 

Chains 

Double  Reduc. 
Double  Reduc.. 

27 

28 

Shaft 
Shaft 

Shaft 

Shaft    . 
Shaft 

Shaft 

Shaft 
Shaft 
Shaft 
Shaft 
Shaft 

Shaft 
Shaft 
Shaft 
Shaft 

Shaft 
Shaft 

Shaft    . 

Shaft 

Shaft 

Shaft 

Shaft 

Wheels  .  .  . 

Wheels  . . . 
Wheels 

Shaft 
Shaft 

Shaft 

Shaft 
Shaft 

Wheels 

Wheels, . . . 

29 

30 

31 

Extra 

No 

Semi 

Semi 

Semi 

Semi 

Disk.  Block 
Disk.  Block 

Disk 

32 

No 

33 

Extra 

No 

34 

35 

Disk 

36 

Double  Reduc. 
Double  Reduc. 
Double  Reduc. 

Worm 

Disk 

37 

Disk 

38 

39 

No 

Star  &  Block.. 
Star  &  Block.. 
Star  &  Block., 
Star  &  Block.. 

Star  4  Block. 

40 

No. . . 

Double  Reduc. 
Double  Reduc. 
Double  Reduc. 

Worm 

41 

42 

N 

Enclosed 

Enclosed 

43 

Yes 

No   . 

44 

Extra 

Worm. 

45 

No 

i  'hams 

46 

Fab.  Disk 
Star  &  Block. 
Star  &  Block.. 
Star  &  Block. 
Star 

Star  4  Block. 
Star*  Block.. 
Fab.  Disk 
Fab.  Disk 
Fab.  Disk- 
Fab.  Disk 

Star  &  Block.. 

Fab.  Disk 
Fab.  Disk 

47 

Extra. ... 

■■.,, 

Open 

Open 

48 

Extra.      . 

1  In  ihlr   R'-.illr 

Double  Reduc. 

49 

50 

Open 

Open 

Open 

Open 

51 

Extra..    . 

Worm 

52 

53 

Ho 

Right 

Right 
Right 

Central 

Right 
Right 

54 

Yes  .. 

55 

56 

. 

Yes  . . 

S7 

Extra.     . 

No 

Yes 

58 

Extra 

59 

Extra... 

60 

<.<i\  crnor 

Not  fitted  57  per  cent 

Fitted  as  standard   40  per    cent 

Optional    3  per  cent 

Clutches 

Cone 79  per  cent 

Single  plate   19  per  cent 

Multiple  disk   2  per  cent 

Gearaet  Location 

All  amidships  except  one  model  of  one 
maker. 

Gear  Shift  Lever 

Right  hand   88  per  cent 

Central    12  per  cent 


Universal  Joints 

Star  and  sliding  block  (pot 

joint)     33  per  cent 

Fabric  disk 32  per  cent 

Star  with  plain  bushes 18  percent 

Star  with  ball  bearings 11  per  cent 

I  'isk  and  sliding  block G  per  cent 

Propeller  Shafts 

Open*    69  per  cent 

Semi-enclosed    18  per  cent 

Enclosed    13  per  cent 

""Including  open  shaft  in  chain  drive. 

Wheels 

Hollow  cast  55  per  cent 

Disk   21  per  cent 


Web   cast    15  per  cent 

Wood  and  miscellaneous 9  per  cent 

Brakes 

Transmission  and  wheels 77  per  cent 

Wheels  only   23  per  cent 

(No  external  wheel  brakes.) 

Final   Drives 

Worm  52  percent 

Side  chains 23  per  cent 

Double  reduction 20  per  cent 

Bevel 5  per  cent 

(No  internal  drive  on  wheels.) 

Frames 

Pressed  steel 77  per  cent 

Rolled  channel   16  per  cent 

Flitch  plate 7  percent 
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Tendencies  in  British  Truck  Design 

in  1921 

Only  a  few  makers  build  trucks  of  less  than  3000  lb.  capacity.  Steam 
trucks  of  5-ton  capacity  hauling  trailers  and  using  either  solid  or  liquid 
fuel  compete  with  gasoline  propelled  trucks.  Use  of  worm  drive,  pressed 
steel  frame,  and  cast  wheels  increasing.    Magneto  ignition  universal. 

By  M.  W.  Bourdon 


THE  manufacturers  of  British  trucks  are  adopting  a 
very  conservative  attitude  on  the  subject  of  pneu- 
matic tires  for  loads  above  3500  lb.  and  not  one  of 
them  is  yet  prepared  to.  recommend  either  giant  or  twin 
pneumatics  for  bigger  loads.  Several  are  experimenting 
on  their  own  transport  vehicles,  but  are  not  yet  inclined 
to  advise  buyers  to  discard  solids.  An  exception  must  be 
made,  however,  of  passenger-carrying  vehicles — especially 
charabancs — with  seating  for  from  18  to  32  passengers. 
In  such  cases  pneumatics  are  advised,  tentatively  and  with 
many  reservations,  it  is  true.  But  there  is  an  inclination 
towards  twin  pneumatics  for  the  rear  wheels  in  place  of 
giant  singles,  and  the  most  favored  make  is  the  Michelin 
on  the  same  firm's  disk  wheels.  Goodyear  is,  nevertheless, 
pushing  giants  very  hard  and  will  no  doubt  make  a  grad- 
ual and  an  increasing  impression  on  the  potential  market. 

As  might  be  gathered  from  what  has  been  said,  British 
truck  makers  are  not  yet  making  plans  for  a  special  chassis 
more  suited  to  the  use  of  pneumatics  than  the  existing 
types.  The  great  majority  of  firms  spread  themselves  on 
trucks  for  3  to  5  ton  (say,  6700  lb.  and  11,000  lb.)  loads, 
comparatively  few  making  smaller  chassis  and  only  iso- 
lated plants  turning  out  vehicles  for  30  cwt.  and  less. 

Austin  is  the  most  prominent  new-comer  in  the  latter 
field  with  a  chassis  having  the  20  h.p.  engine  and  gearset 
unit  designed  originally  for  the  post-war  Austin  passenger 
car.  Of  its  size  and  type  it  is  the  cheapest  British  truck. 
There  is  no  truck  or  light  van  made  to  compete  with  the 
Ford,  for  though  a  few  firms  have  modified  passenger  car 
and  taxicab  chassis  for  light  delivery  service,  their  prices 
are  far  above  that  of  the  one-ton  Ford. 

The  steam  truck  for  loads  of  5  tons  on  its  own  super- 
structure and  2  or  3  tons  additional  on  a  trailer  is  very 
popular  among  users  for  certain  classes  of  work.  It  is 
not  only,  as  it  was  at  one  time,  confined  to  short  journeys 
and  dock  and  rail  service,  but  several  of  the  many  trans- 
port companies  which  have  sprung  up  all  over  the  country 
since  the  war  utilize  this  type  of  vehicle  for  runs  up  to 
200  miles  away  from  headquarters.  It  has  a  two-man 
control,  for,  clearly,  stoking  with  solid  fuel  cannot  be  done 
by  the  driver.  The  majority  are  now  fitted  with  solid  rub- 
ber tires  instead  of  the  iron  shod  wheels  which  gave  them 
a  legal  speed  of  only  5  m.p.h.  and  an  economical  speed  of 
less  than  double  that  if  the  drivers  cared  to  risk  it.  With 
rubber  tires  its  legal  speed  is  8  m.p.h.,  but  this  is  very 
frequently  exceeded,  speeds  of  28  to  30  m.p.h.  being  main- 
tained mile  after  mile  on  slightly  falling  gradients. 

The  internal  combustion  engined  truck  is,  therefore, 
feeling  the  competition  of  the  steamer  more  than  pre- 
viously, and  the  need  for  stops  with  the  latter  to  replenish 
the  water  supply  at  least  every  30  miles  is,  by  many  own- 


ers, considered  compensated  for  by  the  lower  cost  of  fuel 
consumed.  Serious  attempts  are  now  being  made  to  utilize 
liquid  fuel  for  their  burners,  and  although  this  shows  ap- 
proximately 20  per  cent  increase  in  cost  at  present  as  com- 
pared with  coal,  is  offset  by  the  greater  convenience,  time 
saved  in  filling  up,  and  better  average  speed  owing  to  the 
driver  being  able  to  maintain  steam  pressure  more  easily 
under  varying  conditions  of  running. 

Reverting  to  gasoline  trucks,  with  which  the  accompany- 
ing table  deals  exclusively,  the  most  marked  variations 
since  the  war  are  the  wider  use  of  pressed  steel  frame 
members  in  lieu  of  channel  section  rolled  steel;  the  dis- 
carding of  side  chains  for  final  drive  in  favor,  as  a  rule, 
of  the  worm ;  the  increasing  use  of  the  fabric  disk  type  of 
universal  joint;  and  the  great  popularity  of  the  cast  steel 
hollow  spoke  wheel.  Disk  wheels  have  not  proved  so  dur- 
able as  was  originally  anticipated ;  considerable  trouble  has 
been  experienced  with  the  loosening  of  rivets,  and  although 
Thornycroft,  among  the  important  makers,  uses  them  ex- 
clusively, most  of  the  other  well-known  firms  are  gradually 
dropping  them.  At  present  55  per  cent  of  British  trucks 
have  the  cast  hollow  spoked  type,  21  per  cent  disk  (the 
latter  including  some  of  the  light  delivery  vans),  15  per 
cent  cast  steel,  solid  spoked,  and  9  per  cent  wood  and  mis- 
cellaneous. 

The  flitch  plate  frame  still  finds  adherents  in  Daimler 
and  A.  E.  C,  though  only  in  one  model  of  the  latter;  77 
per  cent  of  chassis  have  pressed  steel  side  members  and 
16  per  cent  rolled  steel  channel.  Of  both  pressed  and 
rolled,  10  per  cent  have  the  channel  facing  outward,  for 
with  this  arrangement,  it  is  claimed,  mounting  of  cross 
members,  sub  frames  and  main  components  is  facilitated. 

The  T-head  cylinder  construction,  which,  before  the 
war,  was  considerably  favored,  has  been  very  largely  dis- 
carded, and  71  per  cent  of  engines  now  have  L-heads. 
Nevertheless,  one  or  two  of  the  most  prominent  firms  still 
arrange  the  valves  on  both  sides,  notably  Dennis  and 
Thornycroft,  the  latter  in  three  models  out  of  four. 
Seventy-seven  per  cent  of  cylinders  are  pair  cast,  but  only 
20  per  cent  have  detachable  heads.  The  23  per  cent  of 
block  cast  cylinders  all  occur  in  chassis  of  a  load  capacity 
of  2  tons  or  under. 

The  following  are  average  bores  and  strokes  for  British 
trucks  of  the  load  capacities  given:  4500  lb.,  3"s  x  5%  in.; 
6700  lb..  I1  ,  x  By2  in.;  9000  lb.,  4%  x  5%  in.;  11.000  lb., 
V '■]  x  6  in. 

Frequently,  however,  makers  whose  range  includes 
chassis  with  load  capacity  from  6700-11,000  lb.,  utilize  the 
same  size  of  engine  for  two  or  three  models.  For  in- 
stance, Thornycroft  uses  a  4y2  x  6  engine  for  three  sizes, 
(Continued  on  page  371) 
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Trend  of  Tractor  Design  as  Revealed 
by  Statistics  for  1921  Models 

Fewer  manufacturers  are  making  creeper  type  machines.  Average  pis- 
ton displacement  has  decreased  but  is  balanced  by  increase  in  piston 
speed.  Fewer  two-cylinder  engines  are  used.  Marked  increase  in  the 
percentage  of  disk  clutches.     No  material  change  in  number  of  speeds. 

By  P.  M.  Heldt 


IN  order  to  get  a  concrete  idea  of  trends  in  farm 
tractor  design,  we  have  analyzed  the  tractor  speci- 
fication tables  for  1919,  1920  and  1921,  and  present 
the  results  herewith,  in  tabular  form.  Comparing  the 
figures  for  1921  with  those  for  1920,  the  first  thing  that 
stands  out  is  a  large  decrease  in  the  percentage  of  creeper 
type  tractors.  This,  of  course,  is  due  to  the  fact  that 
numbers  of  the  creeper  tractors  listed  last  year  were 
hardly  beyond  the  experimental  stage  and  never  got  onto 
a  real  production  basis.  Those  firms  in  the  creeper  type 
tractor  field  which  were  really  producing  last  year  are  still 
doing  business.  However,  the  enthusiasm  with  which  the 
creeper  type  was  taken  up  by  newcomers  in  the  industry 
last  year  has  received  something  of  a  check. 

In  analyzing  the  specification  sheets  it  was  considered 
advisable  in  many  cases  to  see  how  practice  varied  in  the 
different  capacity  classes  of  tractors.  In  doing  this  a 
difficulty  was  introduced  by  the  fact  that  quite  a  number 
of  tractors  now  have  a  double  rating,  such  as  2-3  plow  or 
3-4  plow.  It  was  decided  to  use  the  lower  rating  for  the 
purpose  of  this  analysis  and  count  the  2-3  plow  tractors, 
for  instance,  with  the  2-plow  tractors. 

There  has  been  no  material  change  in  the  distribution 
between  the  different  classes  of  the  tractors  listed.  The 
single  plow  class,  which  comprises  the  garden  tractors,  is 
slightly  larger  and  the  class  of  tractors  for  five  or  more 
plows  slightly  smaller;  also  the  three-plow  class  does  not 
predominate  numerically  to  the  same  extent  as  last  year, 
but  on  the  whole  the  shifting  from  one  capacity  class  to 
another  has  not  been  pronounced. 

Average  piston  displacements  in  all  classes  have  de- 
creased, in  the  2-plow  class  about  10  per  cent,  in  the  3-plow 
class  nearly  the  same,  and  in  the  4-plow  class  about  8.5 
per  cent.  No  doubt  this  is  largely  balanced  by  an  increase 
in  piston  speeds.  The  average  piston  speed  of  all  four- 
cylinder  engines  without  regard  to  plow  capacity  was 
found  to  have  increased  2%  per  cent. 

The  percentage  of  single-cylinder  engines  has  increased, 
due  to  the  fact  that  most  of  the  garden  tractors  recently 
developed  have  that  type  of  engine,  but  these  engines  are 
vertical  and  not  exceptionally  slow  and  heavy.  The  two- 
cylinder  type  shows  a  distinct  loss,  whereas  each  of  the 
other  three  types  used  shows  a  gain.  There  is  also  a 
slight  decline  in  the  proportion  of  horizontal  engines.  On 
the  whole  the  types  of  engine  used  remain  very  much  the 
same. 

There  has  been  no  change  in  the  governor  situation.  A 
few  makes  have  no  governor.  The  hydraulic  and  electric 
types  of  governor  are  used  on  one  make  of  tractor  each, 
and  all  the  rest  of  the  tractors  have  centrifugal  governors. 
The  methods  of  cylinder  casting  remain  substantially  the 


same,  though  the  block  cast  type  shows  a  slight  gain  in 
popularity. 

It  was  considered  desirable  to  get  a  comparative  figure 
for  engine  weight,  and  the  average  weights  per  cubic  inch 
displacement  and  per  belt  horsepower.  The  average  of  all 
1920  engines  was  found  to  be  2.69  lb.  per  cu.  in.  displace- 
ment. However,  as  the  engines  considered  included  some 
very  small. ones  used  on  garden  tractors,  and  also  some  very 
large  ones  used  on  the  mammoth  30-60  and  40-80  hp. 
tractors,  it  was  considered  a  more  logical  procedure  to 
average  the  weights  per  cu.  in.  displacement  for  all 
engines  between  250  and  500  cu.  in.  piston  displacement, 
which  includes  practically  all  of  the  2  and  3-plow  and  the 
majority  of  the  modern  4-plow  tractors.  This  average  was 
found  to  be  2.64  lb.  per  cu.  in.  displacement,  and  therefore 
does  not  differ  much  from  the  general  average.  The 
average  weight  for  all  engines  in  respect  to  rated  belt 
horsepower  was  found  to  be  39  lb.,  while  that  of  engines 
between  250  and  500  cu.  in.  displacement  was  37.1  lb. 

Gravity  fuel  feed  is  very  much  in  the  lead  in  tractor 
practice.  Pump  feed  is  used  in  a  number  of  tractors 
which  have  engines  of  a  type  similar  to  those  used  in 
stationary  practice.  The  sponsors  of  vacuum  feed  have 
secured  a  foothold  in  the  tractor  industry  but  little  more. 
The  proportions  are  substantially  the  same  as  last  year. 

Practice  in  clutches  has  changed  materially.  Unfor- 
tunately, many  concerns  in  filling  out  the  specification 
blank  do  not  give  the  type  of  clutch,  and  this  leaves  the 
percentage  values  obtained  somewhat  uncertain.  Disk 
clutches,  which  constituted  only  48  per  cent  of  the  whole 
in  1920,  represented  60  per  cent  of  the  total  in  1921.  This 
is  easily  explained,  as  practically  all  stock  clutches  for 
tractors  are  of  the  disk  or  plate  type.  The  chief  com- 
peting type  is  the  shoe  clutch,  which  is  used  mainly  by 
firms  which  entered  the  tractor  business  from  the  imple- 
ment industry  and  manufacture  their  own  clutches.  This 
type  of  clutch  is  comparatively  bulky  and  does  not  lend 
itself  well  to  enclosure,  so  the  clutches  on  the  newer  de- 
signs of  completely  enclosed  tractors  are  practically  all 
of  the  disk  or  plate  type,  the  few  exceptions  being  cone 
clutches. 

There  has  been  no  great  change  in  respect  to  the  num- 
ber of  gear  speeds  provided.  Slight  gains  are  shown  for 
the  two  and  three-speed  tractors  and  equivalent  losses  by 
the  single  and  multi-speed  machines.  There  appeared  to 
be  quite  a  strong  tendency  in  the  course  of  the  year  to 
go  to  three-speeds  for  three  and  four-plow  tractors,  but 
the  figures  now  available  do  not  bear  out  this  impression. 
While  the  three-speed  machine  has  gained  somewhat,  its 
gain  is  no  greater  than  that  of  the  two-speed. 

Belt  speeds  average  very  close  to  the  standard  of  2600 
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□rv... 
Grv..  . 
Grv.. . 
Grv... 
Grv.. . 
Grv..  . 

Grv.. . 
Grv... 

4G-12K 
5G-1SK 

4G-20K 

12G 

5I1-1SK 

Eagle 

M-K 

Emeraon-Brant 

Plunger.. 
Plunger.. 

F.geol 

Farm  Horse 

15-25 
25-50 

IS  35 

20-35 

-18 

Is  311 

15-28 

12-20 

14-28 

Is     !., 

19  31 

15-30 

12-211 
9-16 
15-  30 

12-25 

10-70 
5-10 

s-  In 
15-30 

n,  30 

6-12 

12-24 
15-30 

20  30 
18-32 

llll 

14  28 
2 

'.1  16 
9-18 

:>,  6 

a  i. 

211  in 

12  211 
1.,  2.11 
20  in 
in  1,11 

3  5 

15  30 
15-30 

Buda.... 

Own 

Own 

Climax. . . 

Own 

Climax... 
Beaver. . . 
Erd 

Waukesha 
Waukesha 
Erd 

Own 

W  :*ukr-sh:i 
Waukesha 
Midwest.. 
Waukesha 

Own 

Le  Roi . . . 
Own 

Own .... 

Pierce 

Own.    , 

Own 

Climax. . . 

Cent 

Throt. . . 
Throt. . . 
Cent  . . . 

1100 
2500 
2000 

121 111 
760 
12511 

Will! 

775 
750 

s75 

Gear 

5G-25K 

1.  W 

'irc-So. 
'irc-Sp. 
Pressure 

30G-30K.... 

2G-2SK 

1G-21K 

17G-3K 

3G-17K 

3G-20K 

12G-24K.... 
34G 

Special 
1     \\i,,',  1 
Vane. .    . 
Gear. . .  , 
Plunder.. 

Gear. . . . 
Gear.... 

hvn        . . . 

G 

C 

A 

G 

Climax. . . 

Taco 

Erd 

Waukesha 

Waukesha 

Cent. . . . 
Cent  . . . 
Cent. . . . 

Cent. . . . 
Cent. . . . 

Frick 

Frick 

zJennett. . . 

C-0 

30 
C 
D 

Light  4 

E 

F 

8-16 
15-30 

N 

M 
H 

15-30 

E 

A 

1,595 

5,000 

1,150 
2,300 

3 

4 

2 
3 
3 

in 
1 
2 
4 

Hart  Parr 

I 

I.. 

1,. 

I... 

L... 

I... 
L... 
I... 
I... 

I... 

I... 
I... 

1   . 

I,. 
I,. 

Block. 
Pairs. 
Pairs.. 
Pairs. . 
Pairs.. 

-uncly. 
Block 
Block. 
Pairs. . 

Block. 

Block. 

Block 
Block. 
Block 
Pairs. 

Own 

Waukesha 
Waukesha 
Pierce. . . . 
Waukesha 

Own 

LeRoi... 

Own 

Own 

Cent. . . . 
Cent. . . . 
Cent. . . . 
Cent 
Cent.... 

Cent 
Cent. . . . 
Cent. . . . 
Cent. . . . 

Cent. . . . 
Cent. . . . 
Cent. . . . 
Cent. . . . 
Cent. . . . 

nun 

7MI 

tut! 

711 

35(1 

960 

2  2  65 

600 
900 

121 111 

(Kill 
1151! 

'ressure. 

M-K 

Schebler.. . 
Kingston . . 
Kingston. . 
Kingston. . 
Kingston . . 

Kingston. . 
Kingston . . 
Ensign 

Own. ...... 

Kingston. . 
Kingston . . 
Kingston. . 
Zenith. . . . 
Stromberg. 

Yes 

5  os. 
Yes. 

S3... 

Yes. 

Yes. 
No.. 

So 

Yes. 

So.. 

No.. 

Yes 

So 
S3, 
Yes. 

Grv... 
Grv... 
Grv... 
Irv.. 
Grv... 

Pump. 
Grv... 
Grv.. . 

Grv... 

Grv... 
Grv... 
Grv. . . 
Vao. . . 

1G-23K 
7G-14K 
7G-14K 
23G 

Own 

Heider 

Gear. . . . 

Gear 

Gear. . . . 
Gear 

He.der 

Huber 

'ressure 

Et-W 

Huber 

2G-20K 
70G 

3ressure. 

Indiana 

10G 

lG-ll'ih..,. 
21K 

2;>4G-26J.$K. 

2G-13K 
2G-13K 

27G 

.Muni^er., 

Splitdorf... 
K-W 

K-W 

'ressure. 

M-K 

J-T 

Gear. . . . 

UCroaae... 

900 
1,250 

2,475 

1 

3 
3 
3 
4 
16 

3 

2 
2 

1 

1 

3 
4 
6 
8 
M 
3 

3 

Own 

Own 

Beaver. . . 
Buda .... 
Climax. . . 
Special. . . 

Own 

Waukesha 
Evinrude. 
Light... 
Own 

Own     , .  , 
Waukesha 

Own 

Own.  ,  , 
Own 
Own 
Beaver. . . 

Pit! 

Own 

Taco 

Simplex . . 
Own 

'ressure. 
'ressure. 

M-K 

\t-Kent... 
Splitdorf... 
Splitdorf... 
Splitdorf.. . 
Splitdorf... 

No.. 
Yes. 

Yes 

Yes. 

res. 
Yes 

No  . 

Ye.-- 

Bennstt. . . 

M-K 

Lauaon 

Gear. . . . 
Gear. . . . 
Vane 

).vn 

Grv.. . 

5G-20K 

iennett. .. 

225 

1,875 

230 

785 

1,325 

395 

ierling  . . . 
3erling 

Evinrude. . 

Grv... 
Grv.,  . 
Grv... 

1G 

14-28 

I.. 

L 
r. 

1. 
1 
1. 

1.. 

1 

1 

1... 

1... 

1... 

Pairs.. 

Nlll'lv 
Block 
Block. 

Block. 

Block 

Pairs.. 

Pairs.. 
Pairs.. 
M.cly. 
sincly. 

Siliclv. 

Block 
Block. 

Waukesha 

Cent. . . . 

(15(1 

Gear. 

5G-20K 

IMG 

2G-6K 
15G 

2G 

2G 

ienuett... 

Pierce 

Remy 

k  :,l 

Electric. 

555 

7311 

Plunger. 

dimms .... 

No.. 

al 

2 
H 

12-20 
16-30 
20-40 
30-60 

'ressure 

Holley .... 

Kingston   . 

Kingston 

Stromberg. 

Dwn 

Own 

Schebler.. . 
Bennett. . . 

Kingston . . 

No.. 
No.. 

So. 

No.. 

YoS 

Yes 

\.S 

Yes. 

ie. 

No.. 
No.. 

Grv... 

Grv... 
Grv... 
Irv.  . 

Juiup. 
3iin|. 
'limp, 
'(imp. 
Grv. 
Grv... 

Grv... 

ionnett... 

Splitdorf.. . 
Splitdorf.. . 

Bosch 

Splitdorf... 
Sphtdorf.. 

No., 
fee 

!ta 

Yea 
Yea 
Yea 

Yes. 
Yes. 

Yes. 

900 

anil 
5511 

450 

375 

585 
900 

1000 

Waukesha 
Own 

Own 

Cent. . . . 

(lllll 

Gear. . . . 

28K 

1G-23K 

IIUIK 
IG-46K 
3G-70K 

3ennett... 

splash. 
Splash.. . 
Splash..  . 

ul 

Oil-Pull 

Cent 

Cent. . . . 
Cent...  . 
1  lent. . 
Cent.  . . . 

Cent... 

21 II  III 

75(111 
5511 
Will! 

961 

M-K.   ... 

Donaldson. 

Oil-Pull 

M-K.   .. 

Donaldson. 

2G 

A 

K 

Pressure 

Gear. . . . 

5G-15K 

2V,-1SK   .. 

Bennett... 

ABBREVIATIONS— Cent— Centrifugal;     Circ— Circulating ;     Clrc-Pr— circulating   Pressure;    Clrp-Sii— Circulating  Splash;    Cont— Contract- 
ing;   El>. — BJlectric;     Kxpnnd— Expanding;     I'rio— Friction  ;     Grv— Gravity  ;    II— Horliontal  :    Hyd— Hydraulic  ;    Ind—  Individual  ;    I— -L,  Head  ; 
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Farm  Tractors  for  1921 


:;■■  Water 
10  Water 
Water. 
Water 
Water 
Water 
Water 
Water 


Water 
Water. 
Water. 
Water. 
Water. 

Water 
Water. 
Water. 
Water. 
Water. 
Water. 
Water. 


Water 
Water. 
Water. 
Water. 

Water. 
Water. 
Water. 
Water. 
Water 
Water. 
Water. 

Water 
Water 
Water 
Water. 


Water. 
Water 

Water 
Water 
Wat.  r 
Water 

Water 
Water 
Water 
Water 


Pump 
Pump. 
Ther. . 
Pump. 
Pump. 

Pump. 

Ther. . 
Ther. . 
Ther. . 
Ther. . 
Ther. . 
Ther. 
Ther.. 
Ther. . 
Ther.. 
Ther. . 

Pump. 
Ther. . 
Ther. 


-  830'Own. 

-  900  Own 

-  900  Own 

-  S00  Own 


24    sll     -  500 


[  514- 
I  5'.,- 
t  5&- 
19H*  1    - 


I  rwn 

1 l\..  II 

I  Iwn 
Own. 
I  la- 
Own . 
Own. 


Borg  &  Beck. 
Own 

Own 

Own 

Own 

Own 

Borg  a  Beob 

Own 

Own 

Own 

Borg  &  Beck 
Own   

Own 

Own 

Own 
Own 
Own 

Own 

Own 

Own 


Own 

Own 

I  hvi 


Plate. 

Shoe 

Disc . . 
Disc . 
Disc . . 
Shoe. . 
Plate.. 


Pump. 
Pump 

Pump. 
Pump 

Pump 
Pump 
Pump 
Ther 


Pump.  12    x  6J4-  900 


Pump. 
Ther.. 
Pump. 

Pump. 
Pump. 
Ther.  . 


Own. 

Own 
Own 

I  iu  II 

I  Km 


Pump 
Pump. 


Water. 
Water. 
Water. 
Water. 
Water. 

Water. 
Water 
Water. 
Water. 

Water. 

Water. 

Water 
Water 
Water 
Water, 


Pump. 
Pump. 
Pump. 

Pump. 

Pump, 

Ther. 
Ther. 
P.&T. 

Pump 

Pump 
Pump 
Pump 
Pump 


'[her 

Ther 
Pump 

Pump 


Borg  &  Beck 

Own 

Bierman 

Borg  &  Beck 


Own. . . 

Own. . . 
Own.  . . 
Nuttall 
Own. . . 
Own. . . 
Ganshaw 
Own 


Nuttall. 


t  6    -1600  

I  8    -1100  Own 
x  7    -1000, Own. 

30  112  -  400  Own. 
14  x  IH  ...  Own. 
12^x  %Vr  625'Own. 
18    x  9    -  575  Own. 


Shoe 

Plate. 
Disc . . 
Disc . . 
Disc 
Disc  . 
Shoe 
Disc . . 
I  rise 

I  ll-e 

Dim 

Shoe.. 

SI 

Cone. 

Disc . . 
Disc . . 

Shoe  . 
Plate. 
Shoe 

Disc . . 

Disc .  . 
Shoe  . 

Plate. 

Shoe. . 
Plate. 
Plate. 


Borg  k  Beck 

Own 

Own 

Gotta 

Own 

Own 

Own 


Shoe. . 

Disc. . 

Plate. 

Fric... 

Fric 

Spccia 

Disk. 


Own.. 
Own. . 
Twin. 


10    x  ;><  :  1000 

U 

17^x  8    -  475 


Covert. 


Own 

Own .... 
Own 

Milliard 
Own  ... 
Special.. 


14    x  7    -71 

6    x  2    -  200  Own 

8x4- 

%Vn  6K-1-""  Own 

5Mx4!4-150o!o«n. 
6i^x  iK-1500  Own. 


360 


I  7 
23    x  8H 

4     -   1 

1    -375  Own 

21Mx  7     - 

12    x  7H-100nCwB. 


B..r.  t   ft  ■ 

Own 

Own 


Rim  . 

Seek." 

Rim    . 


Axle.... 

Gear. . . . 

Rim ... . 

Rim... 

Rim 

Axle... 

Spokes. 

Spokes 

Spokes 

Spokes. 

Spokes 

Spokes 


3pok.eE 

Gear  . . 
Gear... 


.1 

Frio. 
Fric.. 

Shoe 


Fric  .  . 
Cont. . 
Shoe. 


Spur. 

Dise. 


Shoe 

Shoe. 


Gear. . . 

Axle... 
Spokes. 
Rim .  . . 
Rim . . . 
Rim... 
Axle . . . 
Axle... 
Chain. . 
Rim... 
Rim.  .. 


Gear... 
Rim. .. 
Rim... 
Rim . . . 
Rim .  . . 


Rim  . . 
Chain. . 
Spokes 

Spoke. 


Rim.. 

Rim.. 

Him    . 

Gear. 

Vile 

We 


Spokes. 
\\|e 

Rim . . . 

\x-Sp. 
■W-Sp. 

'    I, am 

aim     . 
Run 

Him 

\\le 

Axle... 


54  xl2 

90  x24 

70  x20 

70  xl2 


65  x20 
69  x20 

s7>  :vJl 


2 
2 

all  xl2 

.'.v  a:;>, 

2 
2 
2 

42  x9 
52  Xl4 
56  Xl6 

2 

48  xl2 

57  xlO 

54  x8 

60  xlO 

60  xlO 


Dead 

Revolving 

Revolving 
Revolving 
Dead    . 

Live 

Live 

Live 

Live 

Live 

Live 

Dead 

Dead 

Dead 

Dead 

Revolving. 

Revolving 

Revolving 

Revolving 

Revolving. 

Revolving 

Dead. 


Knuckle 

.  Knuckle. . 
Swinging 
Swinging 
Knuckle. . 
Power. . . . 
Caster 
Swingii 


Struct.. 

Steel. . . 

Steel. '. '. 
Struct.. 
Struct... 
Struct. 

Steel 
Channel. 


CI, a 


Swinging 

Swinging 
Swinging 
Swinging 


Channel. 

I  Channel. 
I  'liannel 

.Channel 
Channel. 
Channel 
Channel 
Channel. 

I-Beam. 


2500 
6000 
5200 
4S0O 
4950 

4900 
25000 

1 2  son 

7800 
3950 
:;i.-iii 
2650 
26110 
3150 
7500 
osno 
9250 
1LT.110 
2J t 


Live . 
Live. 
Live. 


Knuckle.. 
Knuckle. 
Knuckle. 

Clutches 
Clutches. 
Knuckle. 
lie). . . 

Knuckle. . 

Swinging . 
Knuckle. . 


Cast... 

Cast... 

Struct. 

Cast   .. 

Cast 

Struct. 

Struct.. 

Struct.. 

Struct 
Struct. 


:-:  tno 
6350 
9200 

a  inn 

19000 

5200 
3455 

5700 
6500 

I  son 


■Chalmers 6-12 

Allis-Chalmers         18-30 

Allwork C 

Allwork C 

Andrews  K  in  .  ,..!,• D 

Ano A 

Appleton 12-20 

Aultman-Taylor  30-60 
Aultman-Taylor  .22-45 
Aultman-Taylor        15-30 

Automotive   B-3 

Avery-Cultivator  C 

Ayery  Single  Row  Cult 

Avery B 

Avery C 

Avery 12-25 

Avery 14-28 

Avery 18-36 

Avery 25-50 

Avery 45-65 

Avery 8-15 

Bates D 

Beeman G 

Best Thirty 

Best Silly 

Case 10-18 

Case 15-27 

Case 22-40 

Caterpillar  T-ll 

Caterpillar  T-16 

Chase  12-25 

Cletrac  W 


Dead. 

Revolving. 

Revolving. 

Live . . 
Dead 
Dead 
Dead 
Dead . 
Live . . 
Live  . 
Revolving . 
Revolving . 
Revolving. 


Revolving. 

Live 

Live 

Revolving 
Revolving 


Dead 
Dead 
Dead 
Live . . 


20     x3 

III     ss 


52  xlO 

51  xl2 

66  xis 

i.l  VL'II 

30  x8 


Knuckle.. 

Knuckle.. 
Knuckle.. 
Knuckle. 
Swinging . 
Swinging. 
Swinging 
Knuckle.. 
.  Clutch . . . 
Knuckle. 
Knuckle. 


Channel. 

Struct.. 
Channel. 
Channel 
Channel 
Channel 
Channel. 

Struct. 
Struct.. 
Struct. 


Knuckle. . 
Knuckle  . 
Knuckle. 
Knuckle 
Knuckle. . 

Swinging 
Swinging 
Knuckle.. 
Knuckle.. 


Dead 

Revolving 
Revolving. 
Stationary 


Knuckle 
Knuckle. 
Knuckle. 
Swinging 

Knuckle, 

Knuckle. 


Steel.  . 
Steel.  .  . 

Slee! 

Struct. 
Stnict. . 

Steel. . . 
C.I... 

Struct. 
Stnict. 

Struct.. 

Channel 

Steel     . 

Struct. 
Steel. . . 

Channel 


4355 

3500 
5200 
5S00 
19000 

16IIOO 
5SI10 
2325 
11250 
6450 
5700 

4200 
61X5 
3750 

5200 
6000 

4000 
6200 
5200 

20S00 
2300 
3600 
S01IO 


Fageol     D 

Farm  Horse   

Farquhar  15-25 

Farquhar 25-50 

Farquhar 18-35 

Fitch 

Fordson 

Franklin G 

Frirk C 

Frick A 

G-0 G 

Ground-Hog 

Hart-Parr JO 

Heider C 

Heider D 

Huber-Super 4 

Huber-Light 4 

Imperial E 

Indiana F 

International 8-15 

International 15-30 


J-T 


.N 


2S00 
3SOO 
6550 


Dead 

[live 

Live 
Live 

Hi    ,  1 

Live . . 
Live . . 
Live. . 


K.  &  Sw.. 
Knuckle.. 

II     liar, 

H.Bars.. 
Knuckle.. 

Knuckle, 
Knuckle. 
Iv.ucklc. 
Swinging 
Power 


(  'haiincl 

Iron. 
C.I.. 

Channel, 


i  Ihannel 
i  Ihannel 

Channel 


Knuckle.  Struct., 


6400 
6682 

'11,110 
12S20 
26700 
11011 
8200 

5310 


Cross© M 

La  Crosse  H 

15-30 

Leonard E 

Liberty A 

Lombard 

Mtcultivator 

Magnet  14-28 

Merry  Garden 

Mohawk 

Moline  Universal 

New  Britain    1 

New  Hi, i. in 2 

Nilson.  Senior     H 

Oil-Pull      lWfj 

Oil-Pull  16-30 

Oil-Pull 20-40 

Oil-Pull 30-60 


Parrelt..    K 


O— Oppoeed;    Spltnib-Gr— Splash    Gravity;    Sp-I'r— Splash    Preaaure ;    Struct— Structural    Steel;    T— T-hend  ;     Throt— Throttle  ;    V— Vertical ; 
Vac-  Vacuum.        i:<JI  I  I'M  I  •:  NT—  M-K—  Mndieon    Klpp. 
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Specifications   of  American 


Name  and  Model 


Peoria L 

Pioneer 18-36 

Pioneer 30-60 

Plowman 

Port  Huron A 

Post 

Ranger T-ZO 

Reliable 10-20 

Rex 12-25 

Samson M 

Sandusk?    J 

Sandusky 

Shelby D 

Shelby C 

Square  Turn A 

Slinson 4-E 


Tioga T-3 

Titan     10-20 

Topp-Stewart B 

Traylor " 

Turner  14-25 

Twin  City 12-20 

Twin  City 20-35 

Twin  City 40-65 

Uncle  Sam C-20 

Untie  Sam B-19 

Utililor 

Victory 15-30 

Victory 9-18 

Vim 15-30 

Wallis K 

Waterloo 

Wellington 

Wellington  F 

Wetmore 12-25 

Whitney 9-18 

Wichita T 

Wisconsin 


Zelle 


12-25 


2,625 

1,200 

4,11110 


12-25 

is- m; 
30-60 
15-30 
12-25 
12-20 

-16 


1,050 

1,175 

2,500 
2,250 


Buda 

Chief 

\\  uuko^lci 


111   20 

15-35 
15-30 
10-20 
18-35 

18-36 

15-27 
10-20 
30-45 


15-:;o 
9-18 
15-30 

15-25 
12-25 

12-22 
I'.-.ill 
12-25 

9-18 
30-15 

16-30 

12-25 


Waukesha 

LeR< 

Buda 


Waukesha 
Gray. 

U'.lilkc.dcl 


Ou  u 


Erd. 

Chief 

Waukesha 
Own. . . 
Beaver 

Climax 


4-:;>sx4'2 
2-6    l7 
4-4^x5^ 

x5M 
4-4'4x5'4 


4-4' -x6 
2-6' 2xS 
4-4>4'xfl?4 
4-3'sx4'2 
4  I'.x.V 
4-4"jx6 
4-51  .xfiHj 
4-7?ix9 

4-4    l5J 


4-4',,  x53  4 
4-3  >«5 

2-6' jx7 
4-4  x6 
4-4»4'x6 
4-4  x5?<£ 
2-5'.xfi'2 
4-4; 2x6 
4-5     x6H 

4-4Kx5H 


Pairs. 
Pairs.. 
Pairs. . 
Block. 
Block. 
Pairs. . 

Block. 
Block. 
Pairs. . 

Block. 
Bloct. 
Singly 

Block . 


Bind. 
Pair-. 
Pairs. 
Block 
Block 

Block 

Block 
Singly 


Block.  1200  Own... 
Block.  1000  Duplex. 
Single.  1000  Edco... 


Climax.  . . 
Pierce. . . . 

Own 

Piekerinz 
Waukesha 

Le  Roi 

Waukesha 


Own. . 
Own. . 
Own. . 
Taco. 


Pharo 
Own. . 
H  aukeaha 

Le  Roi. 
Duplex 
Own... 
Own. . . 


Pairs. 
Block 
Pairs.. 

Block 
Block. 

Block 
Block. 
Pairs. 
Singly. 
Block 
Pairs 


Cent. 
Cent. 
Cent. 
Cent. 


Cent. 
Cent. 
Cent. . 

Cent. 
Cent. 
Cent. 
Cent. 


Oil.... 
Cent. . 

(  '.Tit 

CD. 

Cent. 
Cent 
Cent. 
Cent. 

Cent. 

Cent 
Cent. 


Waukesha  Cent. 
Cent. 
Waukesha  C?nt. 


Own . 

Erd. 

Chief 

Waukesha 

Own . . . 

Duplex. 

Climax. 


Block.  1000 Cent 


Cent.. 
Cent. 
Cent. 

Cent 
Cent.. 


Circ-Sp.. 

Sp-Pr. . . 

Pressure. 
Splash.. . 


Circ... 
Splash... 

Splash.  . 
Pressure 


Sp-Pr 


Sp-Pr. .  . 
Pressure 
Pres  ore 
Circ-Pr. 
Circ-Pr. 


Sp-Pr.. 
Sp-Pr.  . 
Splash. 


Splash. 

Spray. 
Sp-Pr. 
Sp-Pr. 
Pressure, 


Sp-Pr. 


Eisemann. 
Berling.. . 

K-W 

Splitdorf.. 

Eisemann. 
Splitdorf.. 

Splitdorf. 
Splitdorf.. 
K-W 


Gear... 
Plunger. 

Planner. 
Gear... 


Gear... 

Gear] ! '. 
Plunger. 
Gear... 
Gear. . . 
Gear. . . 


Plil.ce 

Plunge 

Gear.. 


Plunder. 
Gear... 
Gear. . . 


Splitdorf. 
Splitdorf. 
Splitdorf. 
Splitdorf.. 
Splitdorf. 
Splitdorf.. 

Splitdorf.. 
K-W 

Eisemann. 
Splitdorf.. 
Splitdorf.. 
Bosch. . . . 
Bosch. . . . 
K-W 


Splitdorf. 
Splitdorf. 
Eisemann. 

Splitdorf.. 
plitdorf.. 


Splitdorf. 
Splitdorf. 

Splitdorf. 

Splitdorf.. 

Berlins. . . 

l.iseiiKinn 


Stromberg 

Kingston. . 
Kingston 
Stroml>crg 
Kingston 


Kingston. 
Kingston. 
Kingston 
Kingston. . 
Kingston . 
Stromberg 
Kingston . 

Stromberg 

Own 

Stromberg 
Kingston 
Kingston. 
Holley .  . . 
Holley... 
Holley... 

Kingston 
Bennett . . 
Holly .... 


Miller 

Carter 
Bennett. . . 

Bennett . . . 
Schebler. , . 

Stromberg 
Stromberc 
Schebler. . 
Bennett. . 
Ensign 
Stromberg 

ICarter... 


5G-30K... 
2G-23K . . . 
50G 

';G-17K. 
5G-25K . . . 

1G-13K... 


10G . . . . 
UK... 

5G-20K . 


Grv. 
Pump. 
Grv.. 
Grv.. 

Pump 


Tako 

Bennett. 
Bennett. 
Leonard. 

Own 

Bennett. 


3G-20K.... 
5G-15K.... 
5G-25K.... 
4G-14K.... 
5G-12K.... 
15G-15K... 
5HQ-26J4S 


28G 

16K 

25G 

10G 

15G-5K... 
3G-23K . . . 

1'nC-lOK. 

10G-95K.. 


25G.... 
25G   ... 

3U-12K. 


20K 

1G-20K 
10G-20K... 
10G-20K . . . 
2HG-12K.. 

10G 

HG-25K. 


Own. 

Bennett. 

Bennett. 

Bennett. 

Bennett. 

Bennett. 

Own ... . 


Bennett.. 

Bennett . . 
A.  P.  Co- 
Bennett.  . 
Bennett. . 
Bennett. . 


Bennett. 
Bennett. 
Own 


Bennett. 
Bennett . 
R.W... 


6G-25K Bennett. 


Vac. . .  5G-25K Leonard.. 


ABBREVIATIONS— Cent:— Centrifugal;   Circ— Circulating;   Circ-Pr 
ing;    Elec — Electric;    Expand— Expanding  ;    Erie— Friction  ;    Grv— G 


-Circulating    Pressure;    Circ-Sp — Circt 
avity;    H— Horizontal ;    Hyd- Hydraulb 


ft.  p.m.  adopted  by  the  S.  A.  E.  some  years  ago,  the  aver- 
age for  different  classes  going  up  somewhat  with  the  plow 
capacity.  The  average  wheelbase  of  the  two  and  three- 
plow  tractors  has  decreased,  whereas  that  of  the  four- 
plow  tractors  has  increased. 

The  relation  between  knuckle  steering  and  axle  steering 
remains  the  same.  Of  the  new  tractors  that  have  come 
out  during  the  year  1920  a  majority  have  been  of  the 
frameless  type.  The  average  diameter  of  the  driving 
wheels  remains  substantially  the  same  for  two  and  three- 
plow  tractors,  but  has  come  down  by  2  in.  in  the  case  of 
four-plow  tractors.  An  appreciable  decrease  in  weight  is 
shown  for  each  capacity  class  of  tractor. 

Analysis  of  Three  Years'  Tractor  Specifications* 
1919  1920  1921 

Form  of  traction 

Wheel  tractors 86%  85.5%  94%* 

Creeper  tractors    14%  14.5%  6% 

Plow  Capacity  (14-in.  bottoms) 

Single-plow  tractors 2%  6.6%  8%* 

Two-plow  tractors 13%  18.9%  17% 

Three-plow  tractors    49%  41.5%  36% 

Four-plow  tractors   22%  16%  16% 

Five  or  more  plow  tractors.        14%  17%  15% 

Engine  Cylinder  Number 

Single-cylinder  engines    . .  .  1%  ....  2%* 

Two-cylinder  engines 16%  19%  15% 

Four-cylinder  engines 82%  80%  81", 

Six-cylinder  engines 1%  2% 

Eight-cylinder  engines  ....         1%  .... 


1919 

Type  of  Engine 

Horizontal     28% 

Vertical    72% 

Cylinder  Castings,  Four-Cylinder 

"Block-cast    55% 

Pair-cast    35% 

Single-cast    10%     • 

Average  Piston  Displacement 

Two-plow  tractors   240  cu.  in. 

Three-plow   tractors    370  cu.  in. 

Four-plow  tractors    450  cu.  in. 

Average  Engine  Weight 

Per  cu.  in.  displacement...       2.4  1b. 
Per  belt  horsepower   36     lb. 

Fuel  Feed 

Gravity    88% 

Pump   8% 

Vacuum    4% 

Cooling  Water  Circulation 

Pump    93% 

Thermo-siphon   7% 

Engine  Lubrication 

Gear  type  pump .34% 

Piston  type  pump   29% 

Vane  type  pump 

Mechanical  lubricators  ....        37% 

Average  Piston  Speed 

Four-cylinder  engines 

Types  of  Clutch 

Friction  drive   (no  clutch)  .        13% 

Cone   10% 

Disk    34% 

Block    43% 


25.5% 
74.5% 

24%* 
76% 

52% 
41% 

7% 

54%* 

38% 

8% 

290  cu.  in. 
422  cu.  in. 
575  cu.  in. 

261  cu.  in 
386  cu. in 
528  cu.  in. 

2.69  lb 
39       lb 

83% 
10% 

7% 

86%* 
9% 
5% 

83% 
17% 

74%* 
26% 

51% 

21% 

3% 

25% 

47%* 

27% 

4% 

22% 

860  ft.p.m. 

883  ft.p.m. 

4% 
11% 

48% 
37% 

7%* 
3% 
60% 
30% 

February  17,  1921 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


359 


Farm  Tractors  for  1921 — (Continued) 


as 

g 
u 

<!* 

o 

51 
a 

6s 

6$ 

p  - 

Eh    £ 

■J 

s 

B.Q 

Ew 

a  % 
1 

5 

z£ 

*3 

i4 

.Eg 
J5  2 

is 

t 

£  is 

Name  and  Model 

Eureka... 

12 

13 
25 
12 

8H 

9 

50 
9 

10 

8 
30 

6 

Water. 
Water. 
Water 
Water 
Water 
Water 

Water 

Water 

Water 

Wa'er 

Water 
Water 
Water. 

Pump. 

pE'' 

Pump. 
Pump. 

Ther. . 

Pump. 

Pump. 
Pump. 
Pump. 

16    i  7    -  650 
14    i  7 

18    ilo    -  625 
14     i  8    -  590 
14    i  8    -  650 

14  i  6    -  700 

5    i  1    -  500 
18    x  7    -  600 

12    i  7    -  900 

18    i  6    -  375 
8    i  6    -1000 

15  xlO    -  800 

14  i  8    -  650 

10    I  7     -  S50 
12    I  8    -  S50 
12    i  8    -1000 

12     i  7     -  700 

15  xlOH-  575 

10  x  8    -  950 
8x6     -1200 

. .     Ill    -  6;o 

16  i  6A     ... 
21    i!«     ... 
23    ilOH     ... 

12    i  6    -1200 

11  x  S'A-  900 
4>^x  3K-1000 

10    x  6    -1000 
10    x  6    -1000 

10  x  7    -1000 

15  i  &A-  430 
14    i  8    -  750 
14    x  i'A-  740 
14    x  S'A-  740 

12  x  7    -  900 

11  x  6%-  750 
lOHx  6    -  950 

16  l  8    -  600 

12  x  7    -1000 

Own. . . . 

Own!!!; 

Foote. .. 
Own. . . . 
Fuller. . . 

Own .... 

Ova 

Own 

RocK 

Fuller 

Borg  &  Bex* 

Cone... 
Disc . . . 
Disc . . . 
Disc . . . 

Fric  . .  . 
Disc . . . 

Plate... 

3 
3 
3 

2 
3 

1 
2 
2 

2 
2 
3 
2 
3 
2 
1 

2 

3 
1 
2 
2 
2 
1 

2 
2 

No... 
No... 
No... 

No... 
No... 
No... 

Yes.  . 
No... 

Mo... 

No... 
Ms... 
No... 
No... 

Aile 

Spokes. . . 
Spokes. . . 
Rim 

Axle 

Rim,    . 
Axle 
Gears 

Axle.... 

Rim  ... 

Rim 

R.Spokes- 

3 

2A 

3 

2 

2'/t 

2 

2 

3 

2H 
2'/io 

Via 

•m 

2A 

3 

2H 

2,;  10 

2.9 

1.9 

2H 

2K 

2'A 
A 

VA 

2H 

2 
2 
2 
2 
2 
2 

4 

2 

2 

2 
2 
2 

2 

2 
2 
4 
2 
2 
2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 
2 
2 
2 

2 

2 

50 

60 
96 
60 
56 

30 

4S 
60 

45 
18 
56 

48 
44 
60 
60 

36 

54 
42 
38 
54 

511 

60 
84 

45 

50 
25 

43 

IS 

48 

48 
52 
48 
48 
16 
48 
IS 
52 

54 

xl2 
xlS 
x24 
xl2 
xlO 
x4 

x6H 
xlO 
xl 

xl2 
xlO 
il6 
xl2 
il2 
il2 
xl2 

xl6 
xlO 
xl2 
xlO 

xl2 
Xl2 
x20 
x24 

xlO 

Xl2 

xl2 
xl2 

xl2 

Xl2 

xl2 
xl2 
xl4 
xlO 
xlO 
xl2 
Xl2 

il2 

Live 

Revolving . 
Revolving 
Dead 

Revolving . 
Live 

Dead  ... 

R  "volving . 
Live  ..... 
Live 

2 
2 
2 
2 

2 

2 
2 
2 

■ 
2 

1 

2 
2 

2 
2 

2 

2 
2 

2 
2 

Knuckle.. 
Knuckle. 
Knuckle.. 
Knuckle.. 
Knuckle.. 
Power  . . . 

Own   - 

Swiivilj 

Knuckle.. 

Steel.  . . . 
Steel. . . . 

Channel, 

1  h: 1 

Channel 
Steel.  . . . 

Steel. . . . 
Struct  . . 
Channel. 

80 
89 
140 

99 
93 
10S 

77 

84 

uyx 

66 

100 

Ml 

72 
130 
114 

SO 
91 

100 
69 

SO 
84 
97 

111 

71 

85 

4700 
6500 

.700:1 
5400 
5960 
4500 

in 

37S5 
5500 

3233 

4120 
9300 
4S00 
3400 
7500 
7100 

4950 
5710 
7500 
1750 
4300 
4300 
8360 
23700 

3500 

4500 
750 

3500 
3250 
4000 

3560 
5850 
1200 

5000 
2'J00 
2X50 
0000 
5440 

3800 

Pioneer 

1 

B.J 

Perfei  . . . 
Bremer  . . 
Perfei . . . 

Bremer  . . 

Pt.wmjn '..'  .7 
Port  Hilton... 

Reliable  

Rex 

Sam.on   

Shelby 

Shelby 

Traylor 

..30-60 

A 

....     D 

A 

Perfex  . . . 

Own  — 

Own ... . 
Own. . . . 
Own.... 
Foote. . . 

Own 

Own 

Twin 

Fuller 

Shoes . . 

Disc . . . 
Cone. 
Shoe... 
Disc . . . 
Disc . . . 

12-25 

Perfei    . . 
Perfei . . . 

Modine . . 

Knuck'e.. 
3win  'in- 
Knuckle.. 

Channel. 
Channel 
Channel. 
Channel. 
Struct.. . 
Steel. . . . 

Channel. 
Struct.. . 
Struct... 

Struct.. . 

Channel. 
Channel. 

Steel. . . . 

Struct... 
Struct.. . 

J 
E 
D 

111 
10 

10 
40 
12 
3 
5 
111 
10 
130 

12 
12 

5 
1 

6 
13 
8 
10 
8 
7 
9 
12 

12 

Water. 
Water. 

Water. 
Wat.T 
Water. 
Water. 
Water. 
Water 
Water. 
Water. 

Water. 
Water. 
Water. 

Water. 
Water. 
Water. 

Water. 

Water. 
Water 
Water. 
Water. 
Water, 
Water 
Water. 

Water. 

Pump. 
Pump. 

Pump. 
Ther.. 

Pump 
Ther. . 

Pump. 

Pump. 
Pump. 

Pump. 

Pump. 
Ther.. 

Pump. 
Ther. . 
Pump 

Pump. 
Pump. 
Pump. 
Pump. 

Pump. 
[■■;;■. 

No.. . 
No.. . 

ia. . 
No... 
No... 
No... 

Yes.. 
No... 
No... 
No... 

No... 
No... 

Rim 
Axle 

Hub 
Spokes. . . 

Rim 

Rim 

Rim,  .. 

Rim,    . 

Chain 

Axle 

Dead 
Live 

Dead 

Live 

Live  

Live 

Dead 

Revolving . 

Live 

Live 

Swinging 

Knuckle.. 

Knuckle. 

Knuckle. . 

Swineiiig 

K'uKi  le. 
Knuckle.. 
Knuckle. , 
Knuckle. . 
Knuckle.. 

Knuckle.. 
Knuckle. . 
Clutches. 

Knuckle.. 

Knuckle. 
Knuckle. 

Knuckle.. 
Knuckle. 
Knuckle.. 
Knuckle. , 
Knuckle. . 
Knuckle. 
Knuckle.. 
Knuckle. . 

Knuckle.. 

Todd.... 

G.lO... 
Own:.... 
Bremer. . . 
CO 
Perfei.... 

Own 

Own 

Foote. . . 
Own.... 

Own. . . . 
Own 

Nuttail.l 

Own 

Milliard 
Bore;  &  Beck. 
Twin  Disc. . 

Twin 

Borg  &  Beck. 
Twin 

Spur. . . 

Disc . . . 
shoe.. . 
Disc . . . 
Plate 
Disc . . . 
Disc . . . 
Disc,.. 

Shoe.  . 

Plate.. . 
Disc... 

4-E 

T-3 

10-20 
B 
T 

14-25 

Modine.. . 
Own 

Perfei... . 
Perfei... 

Twin  City 

Twin  City 

Uncle  Sam.... 
UrJIitor 

Vim 

Wallis 

Waterloo 

Wellington...  . 
Wellington... 

Whitney 

W.chila 

Wisconsin 

20-35 
40-65 

C-20 

11-19 

501 

15-30 
9-18 
15-30 

K. 

N 

Own  .... 
B.  W '. . . 

Modine.. . 
Modine.. . 

Own... 
Own... 
Own.... 

Own.... 
Own.... 
Foote . . . 
Foote. . . 
Fuller. . . 
Own... 
Nuttall. 
Foote... 

Own. . . . 

Borg  &  Beck. 
B  irg  .v  Beck. 
Borg  &  Beek. 

Twin 

Fuller 

Own 

Twin.! '.'.'.'.'.'. 

Borg  &  Beck. 

Plate . . 

Plate  . . 
Plate . . 

Disc . .  . 
Shoe. . . 

2 
2 

2 

2 
2 

Yes.. 
Sfes.  . 
No... 

No... 
No... 

Aile 
Aile 
Aile 

.Aile 

Rim 

Rim 

Live 

Live 

Live 

Revolving . 

Steel 

Steel.      . 
Channel. 

Steel. . . . 
Struct..  . 
Struct.. . 
Struct.. . 

Steel 

Channel. 
Struct... 
Channel. 

Steel. . . . 

72 
72 
72 

84 
88 
78 
72 
72 
82 
93 
86 

72 

Disc . . . 
Diso . . . 
Shoe. . . 
Diac. 
Disc. . . 

Plate... 

"a" 

3 
2 
2 

4 

No... 
No.  . 
No... 
No... 
No... 

No... 

Aile 

2 
2 
2 
2 
2 

2 

F 
12-25 

...9-18 
T 

Ideal 
Modine.. . 
Perfei.. . . 
Perfei.. . 

Spokes... 
.Axle 

Axle 

Rim 

Rim 

-"■2 

2.;  10 

m 

Dead 

Live 

Live 
Revolving . 

Revolving . 

Harrison . 

Zelle 

.     12-25 

O — Opposed;    Splasxt-Gr — Splasb    Gravity;    Si»-l*r — Splash    Pressure;    Struct 
Vuc— Vacuum.        EQUIPMENT— M-K— Madison    Kipp. 


—Structural    Steel;    T — T-bead ;     Throt — Throttle;    V — Vertical; 


1919  1920  1921 

Number  of  Forward  Speeds 

One 17.47c  19-7%  15%* 

Two    63%  55%  58% 

Three   15.3%  22%  24% 

Four  or  more 4.3%  3.3%  3% 

Average  Wheelbase 

Two-plow  tractors    83.5  in.  82.5  in.  79.5  in. 

Three-plow  tractors   96  in.  90  in.  85  in. 

Four-plow  tractors 97  in.  93.5  in.  100  in. 

Method  of  Steering 

Knuckle   83%  74%  71', 

Swinging  axle    17%  26%  26% 

Average  Diameter  of  Drive  Wheels 

Two-plow  tractors 50  in.  46.5  in.  46.3  in. 

Three-plow  tractors   52  in.  53  in.  53.4  in. 

Four-plow  tractors ....  59  in.  57  in. 


1919 
Average  Weights 

Two-plow  tractors   3,670  lb. 

Three-plow  tractors 5,100  lb. 

Four-plow   tractors    6,050  lb. 


1920 


1921 


4,000  lb.  3,721  lb. 
5,450  lb.  5,218  lb. 
7,800  lb.   7,461  lb. 


•It  should  be  noted  that  the  figures  given  in  this  table  are  based 
upon  specifications  published  in  Automotive  Industries,  this  data 
being  compiled  from  replies  to  questionnalri  i    oul    for  the  pur- 

pose.    In  some  cases  the   complete   data    requested    ts   nol    furnished, 

hence  the  figures  given  are  based   upon   returns  actually   tie.     For 

example,  if  60  out  of  100  tractors  are  reported  to  have  vertical  en- 
gines and  30  to  have  horizontal  engines  (10  makes  failing  to  give 
data  on  this  point),  the  table  would  show  66.7  per  cent  \ 
engines  and  33.3  per  cent  horizontal,  the  assumption  being  that  of 
the  10  not  reporting  the  percentage  of  vertical  and  horizontal  will 
be  the  same  as  in  the  case  of  those  reporting. 


Forest  Fire  Patrol  Activities  from  March  Field 


A  CONSOLIDATED  report  of  forest  fire  patrol  activi- 
ties carried  on  from  March  Field  from  May  19th  to 
October  31,  1920,  gives  some  interesting  statistics. 

Total  number  of  flights   314 

Total  flying  time    1,143  hrs.  38  min. 

Total  gallons  gasoline  consumed   ....    19,990 

Total  gallons  of  oil  consumed   1,222^ 

Area  of  square  miles  covered   131,479,493 

Total  miles    flown    108,920 

Total  number   of   fires    discovered...   131 


Total  number  of  planes   flown 

(DH-4B's) 6 

Total  number  of  minor  accidents  ...  1 

Total  number  of  major  accidents....  None 

This  patrol  was  carried  on  under  the  direction  of  Cap- 
tain Ernest  Clark,  officer  in  charge  of  flying  at  this  field. 
Pilots  were  graduate  cadets  from  this  school.  C.  R.  Ben- 
ton, forester,  was  stationed  at  the  field  during  the  patrol 
season,  relaying  information  about  fires  from  the  radio 
station  to  the  various  rangers  in  the  mountain  reserves. 
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Gas   Tractor    En- 
gine Exports — 
Increase  from  1914 
to  1920 

Large  business  with 
Canada  continues  during 
1920.  while  nearly  20 
per  cent  of  engines  ex- 
ported go  to  Sout  h 
American   countries. 

AGAIN  of  10  per  cent  in 
the  number  of  gas  trac- 
tor engines  exported  from 
the  United  States  is  recorded 
for  1920  over  the  1919  fig- 
ures. During  the  last  year 
22,481  engines  were  sent  to 
foreign  countries,  2045  more 
than  were  exported  during 
the  previous  year. 

Canada  received  the  larg- 
est number  of  these  exported 
engines  during  1920,  its  total 
being  9606,  while  the  Philip- 
pine Islands  came  next  with 
a  total  of  1461.  A  few  of  the 
countries  to  receive  the  larg- 
est number  of  engines  during 
the  past  year  are: 

Canada 
France 

Philippine  Islands 
England 
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Argentina 
Peru 

Australia 
Spain 

To    South 
whole     went 


9,606 
2,071 
1,461 
977 
920 
701 
600 
492 


America  as  a 
4295  engines, 
comprising  slightly  over  19 
per  cent  of  the  total  gas  trac- 
tor engine  exports.  The  value 
of  the  engines  sent  to  South 
America  was  $2,218,464 
which  is  about  9.9  per  cent  of 
the  total  value  of  gas  tractor 
engines  exported  during  the 
year  1920. 

This  indicates  that  the 
South  American  countries 
were  larger  buyers  of  light 
gas  tractor  engines  than  the 
rest  of  the  world  as  a  whole, 
and  that  the  market  for  small 
engines  is  better  than  for 
heavy  ones  in  this  section. 
This  is  further  borne  out  by 
the  fact  that  the  average 
value  of  all  engines  exported 
in  1920  was  $978,  while  the 
average  value  of  those  sent 
to  South  America  alone  was 
but  $516. 

Following   is   the    average 
value  of  gas  tractor  engines 
exported  each  year: 
1911  $1,965 

L915  2,152 

1916  2,040 

1917  1,320 

1918  1,018 

1919  980 

1920  978 

This  shows  a  steady  de- 
crease   in  the   average   price 


Gas  Tractor  Engine 


1914 

1915 

1916 

1917 

1918 

Jul)  1 

to  n*c  3 

1918 

Caleidar 
Year 
1919 

1920 

Total 
lor  all 

Europe: 

858,977 

S               ? 
$4,986     $100,50 

8121,652      

$23.90 
" 

$84,550 

# 

$27,000 
$1,030 

mi 

$1,843,229 

$693, 32S 

6 
88.928 

841.449 

80 

$135,309 

I 

$858 

I 

)         $6, 80 

.5.5 
5 $1,036,87 

3 
)       816,801 

8,57 
g 

in 
$125,89 



« 
$11,031 

1,0 
$1,524,521 
9 
852,461 

82.628,569 

$3,781 

7 

$5,600 

1 

81.400 

US 

$150,585 

s 

87,614 

; 

81.496 
$154  615 

83,525 

S3 
$191,71 

15 

* 

$27,01 

1               in 

5       $170,37 

5                      S 
1          $67.82 

?    81,691,59 
■ 

)           $2,  SI 

S 

i          840.05 

83,20 

5 

$81,78 

li 

$93,37 

IS 

S1S2.S9 

••: 

$217,73 

1 
$49,58 

7 

81 14.  f.H 

K 

S10.20C 

1                 S88 

s             S4 

1          836,494 

1.1  OS 

4        $983,294 

Belgium 

Bulgaria 

5           89.13 

! 

3        8770,71 

86.80 

>              1 ,  U 

3    S5.066.82 

S 

$22,82 

IS 

l          885.72 

84,55 
7                 S7 

1       $682,37 

.5 

Si'-'.  29 

IS 

8139.62- 

Denmark 

1            S2.37 

•    $2, 428]  33 

3  $74,623 
/            10,918 

4  812,332.549 
i                   86 

$147,284 

France 

)    81.259,23 

9 
$93,501 

Greece 

1        8238,074 
'                      5 

Iceland  and  Faroe  Islands 

Italy 

S3, 68 
S3. 75 

8. 
$55,320 

<• 
8196,61" 

S7.40S 

$637,162 

* 

S3. 68" 

82, 170 
$13,600 

154  845 

S69.370 

m 
$343  92 

1 
$1,562 

I 
$281  867 

$9  488 

S 
SI2.400 

ti 
$77,531 

; 

$1,525 

IS 
8125,04 

$7,40 

S 

858,64 

5,40 
$4,742,13 

)             8.540 
'    $8,864,209 

Netherlands 

No-war 

$1,09 

)               448 

849 
8353.661- 

Portugal 
Roumania 

s 

$31,23! 

S* 
89 59.424 

i 

811,72' 

'Si 

S52.7S- 

W( 

S127.17* 

7 

89,00(1 

/ 

$584 

1SS 

$212,985 

S7S 

$248, 134 

81 

$18,078 

SO 

$28,564 

8,088 

81,490,515 

1 

8600 

354 

$209,613 

77 

$134,110 

SOS 

8297, 108 

SSS 

$1,6S2,827 

Serbia,  Montenegro,  etc 
Spain  . 

.5.1 
$55,16! 

X 

$5,301 

S553.055 

S3} 

8438, 105 

; 

81.  625 
S5.021 

977 

8916.324 

Jl 

$24,967 

827.584 

rso 

$852,423 

614 

$691,543 

Switzerland 

I 
$2,339 

522,042 
S3 

1  13,58! 

United  Kingdom: 

England                  

S4.7t7.S4l 

$8,807,131 

84 

$105,88? 

IS. SOS 
$19,673,483 

SI 
$29,325 

$185,477 

Ire'and 

1 
$8,622 

$238,938 

- 

Jugoslavia,  Albania,  etc 
North  America: 

S 
88,315 

$3,047,523 

J 
$2,27! 

$8, 622 
4 

$5,774,288 

Canada 

Central  Ameri-an  Slates: 

8,78 

86,336,233 

5 
87.057 

4 
S3, 453 

8 
$13,835 

11 

816.591 

.53 

$44,675 

8 

$21,972 

9 

$15,718 

S 

$4,779 

$6,088 

SHI 

8775, 133 

5"  855 

4 

$3,225 

IS 

$17,995 

11 

6 

$5,966 

390 

$606,  738 

47 

$128,239 

IS 

$18,940 

S9.60S 
827,819,925 

17 

$25,923 

J 
SS02 

M       S8 

$48,930 

S 
$7,302 

S8 

Honduras 

$55,719 

f 
$2,800 

/« 
$12,412 

$24,469 

815,739 

S 

S5.800 

Ml 

8326,855 

4 

815,996 

8 

86.424 

IS 

S16.034 

II 

S 
$2,550 

ess 

$345, 404 

U 

814. S14 

I 

82,177 

$704 

8 

$10,065 

W 

Panama 

!IMH« 

1 

■$2,800 

.59 

$9,1.902 

10 

8430.472 

$16,088 

1.176 

S 

825,851 

West  Indies.  British: 

S 
$2,015 

1 
8230 

1 
81,632 

S 
$1,708 

m 

$247,662 

4 
$3,590 

15 

811.664 

38 

Jamaica 

S8 
$49,038 

11 

Other  British    

SI  1.720 

Cuba    

179 

$209. 157 

1 

84,650 

1,198 

81.  vt  1.262 

67 
8150.  151 

17 

Danish  Weil  Indiea  (Virgin U.).. 

$24,642 

S 

$2,229 

S 
$2,095 

S 
$1,953 

IS 
814.113 
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Exports  1914-1920 


1914 

1915 

1916 

1917 

1918 

JuW   1 

t»  Dec.  31 

1918 

1919 

1920 

Total 
for  all 
years 

rs 

(103  915 

e 

S3, 326 

4 

$10, Ml) 

1 

S3. 620 

1 
$1, 638 

So. 865 

S 
$3,75:i 

• 
14.629 

; 

$2,762 

it 
171.428 

1 

$4,760 

$11,399 

9 

S7.9HH 

1 

S2.289 

4 
SI, 828 

1 
12,724 

1 
SI. 340 

! 
$3,971 

; 
$3,000 

5 
$18,217 

18 
$37, 144 

9 
$12,992 

9 

S3. 613 

IS 
$37,926 

5 
$3,216 

1 

$2, 100 

$12,421 

SI 

$37,441 

: 
$16, 839 

I 
$9,560 

t 
$1,527 

/ 
$1,620 

1 

SI.  150 

7 
$4,050 

46 

$66,778 

$6,300 

11 

$12,600 

* 

$2,922 

1 

$4,377 

n 

$16,683 

U 

$182,418 

$5,495 

I 

$2.31S 

$5,847 

(1 
$13,302 

11 

$24,121' 

186 

$181,588 

5! 

$102,408 

1, 

$9,900 

1 

$300 

7 

$2,185 

7 

$5,250 

1 

$575 

IS 
$16,146 

BS8 

$393,807 

7 

$4,950 

96 

$75,054 

167 

$169,552 

9 
$34,490 

9S0 

$721,527 

9 

$3,519 

169 

$308,236 

S3S 

$304,242 

1 . 

$34,890 

$6,000 

76 

$96,719 

8 

S19.73U 

1 

$4,814 

SS.050 
701 

$552,360 
IIS 

$100,825 

;  ■ 

$57,543 

14 
$29,814 

$2,600 

S3 

Hail- 

$51,786 

South  America: 

5 
57,848 

1.601 
$1,337,670 

10 

$14,769 

Brazil 

8 
$7,499 

1 
S3, 175 

i 
$11,600 

16 
$18,296 

li 
$10,728 

400 
$429,255 

514 
$510,073 

$55,715 

S 

$7, 125 

S! 

S47.S20 

* 

$2,536 

III 

$13,125 

1 
$3,100 

1' 
S 13. 727 

lit 

$178,0411 

10 

$22,275 

• 
$7,111 

$101,594 

$16,799 

Peru             

K 

$19,508 

917 

$314,018 

$46,773 
$26,149 

7 

$13,091 

I 

$2,670 

14 

$22,271 

105 

SS0.437 

SS 

$26,818 

IS 

$8,110 

$68,248 

I 

$1,552 

1,169 

$1,179,734 

S 
$8,237 

$3,39? 

S 

$2,898 

Am: 

15 

$8, 168 

Cho.cn   

East  Indies:  British: 

s 

$1,900 

1 
$2,842 

; 

$2,063 

Sll 

$294,668 

146 

$207. 2S1 

17 

$11,160 

184 

$352,725 

73 

$58,024 

1 

$3,303 

146 

$119,000 

418 

Other 

$10,241 

1 

$4,900 

5 
$15,016 

Japan 

$20,332 
$305. 192 

$172,036 

$7,500 
9 

$8,047 

1 

$440 

15! 
$279,371 

170 
$180,592 

116 

Russil  in  Asia 

IS 
$19,588 

15 
$27,868 

600 
1487,152 

Sll 

$360,734 

s 

$2,040 

Oceania    British: 

« 

$25,015 

Si 

$57,863 

2 

$2,964 

11 
$19,505 

40 
$46,499 

1,008 
$981,179 

888 
SMI,  115 

New  Zealand    

Olher  British 

1 
S614 

$614 

; 

$1,453 

7 

S°,137 

I 

$1,929 

1,461 

$1,763,878 

1 
$30.  Oils 

$413,015 

ei 

$71,478 
$188,680 

$278,181 

9 

$8,447 

15 

$30,911 

French  

Philippine  Islands 

Africa: 

IS 
$28, 107 

687 
$769,045 

1 
S3. 417 

t,tl5 

$3,417 

British  Africa: 

Weal 

$34,828 

795 

South 

- 
$3,240 

30 

$21,267 

SIS 

$189,392 

15 

$20,849 

88 

$23,249 

S6S 

$390,261 

ll'i 

$71,569 

( 

$0,970 

East 

$92,627 

$222,102 

714 

$685,410 

8 

S3. 305 

1 
SI. 124 

/ 
SI.  ISO 

.5 
S7.144 

$81,771 

$46,645 

Total.     

711 
SI. 416. 294 

455 
$983,198 

1,868 

$3,720,496 

7.MJ 

S3.6HO 
$23,995,023 

8.416 
$9,614,479 

tO,  4S6 
$20,026,172 

11,481 
$21,965,959 

86,915 
$92,268,260 
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since  1915,  indicating  that 
there  has  been  an  increased 
sale  of  lighter  engines,  and 
that  it  is  to  this  class  of  gas 
tractor  engine  that  much  of 
the  increased  export  trade  in 
this  field  may  be  attributed. 

The  value  of  tractor  engine 
exports  increased  in  1920  to 
$21,965,959,  a  gain  of  $1,937,- 
787  over  1919.  This  is  an 
increase  of  9.79  per  cent.  The 
enormous  jump  in  the  value 
of  gas  tractor  engine  exports 
(lining  the  last  seven  years 
can  be  readily  perceived, 
when  it  is  noted  that  a  value 
gain  of  1430  per  cent  has 
been  made  during  that  time. 

It  is  interesting  to  note 
which  countries  have  bought 
the  most  from  U.  S.  gas  trac- 
tor engine  manufacturers 
during  the  seven  years  cov- 
ered by  the  accompanying 
table.  As  might  be  expected, 
such  an  examination  shows 
the  largest  business  to  have 
been  done  in  general  with  the 
largest  countries.  The  first 
five  are  in  order  as  follows: 


Canada 

England 

France 

Mexico 

Italy 


$27,819,925 

19,673,483 

12,332,549 

11,447,396 

8,864,209 


The  large  business  with 
Canada  may  be  attributed  to 
its  proximity  and  the  freedom 
of  intercourse  between  U.  S. 
and  Canada  during  the  war 
period.  The  large  Mexican 
total,  it  will  be  noted,  is  due 
rather  to  a  steady  business 
each  year,  rather  than  to  ex- 
tremely large  sales  in  any 
one  year.  This  steady  busi- 
ness has  remained  on  a  high 
level  since  1918  and  has 
reached  a  new  high  mark  in 
1920. 


Weight    per    Sq.    Ft.    of 
Sheet  Steel 


Gagi 

i" hi 

i 

00000 

0000 

000 

00 


lb.  per  sq.  ft. 


1.875 
.25 

^375 
1.76 

1.8125 
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British  Agricultural  Tractor  Practice 

in  1921 

No  standard  type  yet  developed.  All  engines  are  vertical  but  some  are 
of  low  speed  type  and  one  uses  fuel  injection.  Two  speed  gearset  usu- 
ally provided.     Creeper  types  in  favor  with  British  farmers. 

By  M.  W.  Bourdon 


THE  accompanying  list  of  agricultural  tractors  made 
in  Great  Britain  indicates  that  the  manufacture 
of  these  is  a  very  extensive  industry.  The  lead 
set  by  Ford  has  been  followed  by  Austin,  but  this  maker 
is  practically  alone  among  British  manufacturers  in 
adopting  a  comparatively  high-speed  lightweight  motor  in 
a  compact  and  lightweight  frameless  machine  with  four 
wheels  and  two  tracks. 

There  is  actually  no  one  type  of  tractor  which  can  be 
said  to  represent  general  practice  among  British  makers, 
but  there  is  a  tendency  to  favor  a  somewhat  heavier  ma- 
chine than  the  Ford  or  Austin,  with  a  larger  engine  than 
either  of  the  latter.  The  new  makes  following  these 
lines  which  have  created  a  good  impression  are  the  Martin 
tractor,  as  distinct  from  the  self-contained  plow  of  that 
name,  and  the  Peterborough,  the  latter  having  a  Ricardo 
trunk  piston  engine.  The  British  Wallis  also  exemplifies 
this  type;  it  is  made  by  a  prominent  engineering  firm, 
Ruston,  Proctor  &  Co.,  Lincoln,  and  has  many  modifica- 
tions compared  with  the  American  Wallis,  making  it 
more  compatible  with  British  ideas.  It  is  a  four-wheeled 
machine  with  two  tracks,  and  secured  the  highest  award 
in  its  class  in  the  British  Tractor  Trials  last  September. 

There  is  no  British  tractor  manufacturer  using  a  hori- 
zontal engine,  but  the  low  speed  of  revolution  which  the 
horizontal  type  suggests  occurs  in  the  Sanderson.  The 
Blackstone,  which  has  a  .motor  also  with  a  normal  speed 
of  750  r.p.m.,  is  of  a  special  type  with  three  cylinders  and 
low-tension  magneto  ignition.     It  also  has  a  special  va- 


porizing system  in  which  the  fuel  is  injected  directly  into 
the  cylinders,  the  latter  being  previously  charged  with 
air  under  pressure.  This  engine  is  fitted  with  a  com- 
pressed air  starter,  but  generally  speaking  the  Blackstone 
tractor  has  yet  to  prove  its  serviceability  in  practical  use. 
The  Glasgow  three-wheel  drive  three-track  machine,  with 
a  Continental  engine,  is  making  a  good  name  for  itself 
and  is  slowly  getting  into  production,  though  it  is  the 
intention  eventually  to  fit  it  with  an  Argyll-Burt  single 
sleeve  motor  and  to  quadruple  at  least  the  present  output 
of  approximately  12  to  15  tractors  per  week. 

There  is  a  tendency  to  fit  more  efficient  brakes  to 
British  tractors,  the  latter  in  several  cases  being  pro- 
vided with  expanding  shoes  within  wheel  drums,  these 
supplementing  a  block  applying  to  the  belt  pulley. 

Except  in  those  machines  designed  for  road  haulage  as 
well  as  work  on  the  land,  two  forward  speeds  are  most 
generally  provided;  but  in  regard  to  final  drive  there  is 
no  uniformity,  practically  every  available  system  being 
utilized  by  one  maker  or  another.  The  chain  track  ma- 
chine is  represented  by  only  one  example  that  counts, 
namely,  the  Martin  self-contained  plow.  Both  the  Craw- 
ley and  the  Fowler,  other  self-contained  implements,  are 
of  the  wheeled  type  with  the  motor  balanced  against  the 
plow,  respectively  front  and  back  of  the  main  axle.  The 
chain  track  machine  does  not  find  much  favor  among 
British  farmers,  and  it  is  anticipated  that  before  long 
this  type  will  not  be  produced  by  any  British  agricultural 
tractor  manufacturer. 


British  Agricultural  Tractor  Specifications  for  1921 
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Ch-T... 
Wh.... 
\Vh. . . . 
Wh.... 
Wh.... 
Wh... 
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Crawley. 

Fowler 

No . .  . 
Yea... 

W.    ', 

2 
2 
3 

1 

101 

2X-3M 

2 
2 

None 

86 
90 

75 

Pick 

2J4 

Yes. . . 
Yea. . 

No... 

I) 

w... 

8 

Martint 

Peterboro 

2H 

2H 

9 

2 
2 
2 
2 
2 
2 
2 
2 

2 

2 
2 
2 
2 
2 

87 
90 

78 

66 
118 
90 

Yes... 
Yes. . . 
Yes... 
Yes... 

D 

D 

W.... 
D 

1',  2>i 

11 

12 

Saunderson  Junx  .... 

'■.'.    II, 

1-1',  ■  V, 

1    J)      ,ir 

2-6^x9 
2-5    x6 
2-5^x7 

goo 

1000 
780 

800 

Mill 

M 

Berna 

IS 

Wh... 
Wh.... 
Wh.... 

2 

3 
3 

m 

17 

Own. . 

1 

84 

No... 

2  H 

•—Tractor;  t— Self  Contained  Plow;  F.  F.— Force  Feed  J  Pres— PresBiure ;  C-S— circulating  Splash  ;  Pr-Sp— Pressure  &  Splash  ;  G — Gear ;  H— 
Hand;  P— Plunger  ;  G— Gasoline  ;  K— Keroslne  ;  O— Opt ;  D— Dry  W— Wet ;  Hol-S— Hulled  Steel;  Prs-S— Pressed  Steel;  Wank-  Waukesha  ; 
Gall — Galloway;     Cont — Continental;     Klc— Ricardo;     Runt — Ruston. 
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Europe: 
Austria-Hungary. 
Azores  and  Madei 

Belgium 

Bulgaria 

Denmark 

Finland 

Gibraltar '.'.'.'.'.'.'.'. 


Iceland  and  Faroe  Islands.  . . 

Italy 

Ma'ta.  Gozo  &  Cyprus  Islands 
Neiherlands 


Portugal 


Russia  in  Europe 

Serbia,  Montenegro  and  Albania 

Sweden.' '.'"'."!"""!!! 

Switzerland 

Turkey  in  Europe 

England 

Scotland 

Ireland 

North  America: 

Bermuda 

British  Honduras 


Miquelon,  Langley  &  St.  Pierre  Is 
Newfoundland  and  Labrador    . 

West  Indies,  British: 
Barbados    1 


Trinidad  and  Tobago 

Other  British 

Cuba 

Danish  (Virgin  Island  ol  U.  S  ) 
Dominican  Republic. 


1907 


$717 
o!l8 
'2^029 


5.502 
'i!049 


t2,310 
18,095 


Haiti 

South  An 
Argentina.. 
Bolma... 

Brazil 

Chile 

Colombia.  . 
Ecuador . .  . 

British..'. 
Dutch 
French. . 
Paraguay. . 

Peru 

Uruguay. . . 
Venezuela 

Asia: 
Aden 


Chin. 

Kwanlung  'leased  territi 

East  Indies,  British: 

British  In  !ia 

Straits  Settlements 

Other  British 

Dulrh  

French 

Hongkong 

Japan. 

Persi 


In  \, 


Turkey  in  Asia 
Oceania.  British: 

Australia    

New  Zealand 

Other  British 

French 


Philippir 


Air, 


aland. 


Belgian  Congo, 

British: 
Wo.1 

East 

Canary  Islands 

Egypt 

French  Alric. 

Cerman  Alrica 

Liberia 

Madagascar 

Morocco 

Portuguese  Alrie 

Spanish  Alrica 

Other  Countries 


1 .  758 

1" 
5,021 


1910 


$2,511 

50 

9,991 

'2^339 


2.854 
3,818 
1,894 


2.124 

48 

38 

3,1  SO 

526 

81,248 

V.m 


t 14, 085 


2.096 
1,104 

85,537 
80,036 


4,689 
2,790 
47.479 


I'll 


22.150 

663 

2.286 

613 

1.303 


2,026 

3,209 

4. SI 
1,426 

31,594 

55S 

3.3SI 


1.604 
12.59!) 
4,648 


5,055 
25,355 
9,119 
1,157 
35.928 
1,640 
1,331 
1,767 
198 
2.212 


108.859 

4,711 

18 

9,115 


2,550 
32,978 

20   !_•:; 


3,134 
2,271 


11,453 

"    "92 
51.619 


2,931 
179,351 

213.351 


7,634 
1.893 

2.357 


1,613 
1,053 
47 
16.9SS 
2,481 
41,508 
300 
3,901 

4.177 

24.69:; 

13,003 
2,538 

48,217 
1,206 
3.439 
2,754 
8,099 
1,095 

92,6 
1,209 

84.602 
22. 405 
19.979 
6,324 

4,583 


-,,9V' 
21,401 
36,286 

1,676 
5,825 

'2,791 


202,363 
5  1.644 
1,060 
7,560 


5,743 

157,246 

3,203 

1,505 


13,710 
1,178 

4S0.764 
13,770 


3.055 
15,607 
3,239 


25,861 
2,371 
30,819 


3,632 

4,216 
32,337 
12,865 
3,707 
101,429 
865 
3,633 
4,598 
7,423 


28,633 

14,721 
9,695 
4,458 


1,030 

4.727 
14.359 

28,750 


6,537 

100.240 

3,929 

1,939 

1.494 

2,660 

522 

13 


31.886 

5,627 

2,216,823 


41,525 

59.769 

45,356 

391 

2, 498. 879 
4,932 
32,743 
37,917 
1,150 


7,202.475 
52,414 
7,181 


34. ISO 
3,717 

42,258 


53,86: 
21,826 

9,303 

411.731 


3,285 

222,637 
3,453 
59,935 

72.939 

18,9'.; 

8,014 


5,458 

27,086 
40,783 


21,661 

46 

10,377 

129,562 
39,02. 
8,540 
34,638 


;:89,69ii 

176.618 
1,991 
5,640 


34 

20,311 
289,401 

11,371 
2,111 
4,751 
2.458 

21,098 


53,917 

55 

3,700,812 


,121,211 
22,116 
1,264 


56,657 
11,314 
125,823 


44, 
12,1 

906,710 
1,876 

35,301 
6,05 

24.672 
3,962 

,458.111 

1 1 , 864 
134.326 
248.04:: 
27,777 
12,648 


27.332 
125,913 
87,768 

4,541 
54.753 
1,747 
2,125 

345,855 
70,043 
27,710 

193,225 


753,309 

285,651 
4.751 
4,383 


3,261 
2,623 
2,316 


4,675 
2,757 
99,947 


3,625 

IS. 855 

20,274 


23.613 
9.111 
11.952 
2.264 
72, 180 
10,179 
431,440 
65 
4.129 

15,089 
65,429 
55,79  1 
21,446 
1,028.277 

2,844 
39,816 

4,707 
58, 518 
24,385 

3,088,534 
14,533 
23  1,414 

mi;  ill.", 
40,717 
12,964 

35,081 
3.282 
2,337 
698 
88,098 
183,005 
57,873 


291,909 
69.96S 
23,273 
192.430 
1, 

7,702 

319,038 

I,""" 

25,512 


1,052 

309,658 
4,674 
6,272 
7.138 

178,036 


49.077 
811.323 
23,290 


13,415 
3,385 

26,195 


i,  677,029 

1,924 

2,882 
4,297 
4,894 
26,403 
4,206 
260,492 
29 
5,245 

7,192 
22,071 
24,355 

7,706 
566,0 

2,283 
44,1.89 

1,490 
17, 195 

7,949 

706,571 

4,891 

103. S34 

359.668 

8,549 

4,251 


61.925 
47.40S 
28,842 


9,506 

99,819 
66,9  'II 
4,100 
338,  129 
2,367 
9,764 
235,317 
3. 


96:!,753 

2 13, 168 

2,713 
2,435 
2.10' 


29,80! 

195.714 
4,570 


$325 

1,909 

141,974 

307 

472,376 

12,137 

1,966.719 


102.715 

13,661 

100,078 

136 

286,540 

385,508 

58,031 

85,087 

510 

350 

227.977 

64,535 

28,177 

83,178 

6.369.838 

53,060 

16,481 

125 


21).  i  I7v 
19.884 
2i;,9.:n 
88,546 


26,196 

25,902 

92.521 
104,251 
38,299 
1,582,241 
12,077 
88,744 
5,435 
83.474 
49,922 

3,753,370 
18,519 
806,556 
586,031 
77,159 
21,949 


1,978 
173, 34S 
372.223 
110,496 

7,578 

63,831 
39,603 

493,188 
151.991 

13,31 

488,705 

9,356 

27,277 

719,460 

270 

194,613 

9,179 


7,893 

141,902 

878.723 

35,158 

1.018 

27,886 
64,201 
1,820 


S363 

4,094 

246,585 

89,697 

3,061,296 

24.787 

3,980.1179 

3,972 

6,166 

113,077 

11,903 

360,856 

6.822 

454.966 

483,741 

176,328 

44,061 

13,733 

3,228^719 
472,007 

I   19      .-, 

in,:, 977 
1 

114.476 
61,382 

219 


20,024 

47,260 

116,271 

1  i  593 
1,074,906 

69 
28.582 

196,302 

175,810 
■in  649 
2,288,292 
27,642 
211,873 
7,441 
68,954 
68,920 

7.263,624 
I',  076 
;;.  I  n,  122 
426,563 
216,772 
49,376 

46,12 


8.694 
434,784 

608,. '1,9 


I  '     HO 

•II    138 

824,805 

8,415 

13.909 
83,225 

1,855.174 

1,205,3119 

10.461 

7,424 

9  03" 

859.  .191, 


348,473 

1,625,438 

52,461 

66,738 
104,582 

117,272 

7,609 

100 

686 


$10,594 

14,723 

448.903 

91,428 

3,668,393 

50,104 

20,110,871 

502,683 

8,269 

274,387 

31,847 

1,061,192 

7,048 

926,091 

1,148,185 

,188.186 

53,623 

4,637,498 

4,395 

3,822,547 

736,283 

155.927 

188.593 

59,155,360 

460,563 

88,150 

2,045 

24,911 

88, 196, 698 


93,711 
394,352 
131,372 
3,206.914 
772 
104,474 

128,276 
628,495 

167,727 

139.521 

7,165,557 

52, 1 1115 
475,509 

3S.055 
273,939 
162,361 

16,850,190 

77,102 

4,779,414 

2,553,303 

155,411 

134,061 

196,935 

34,353 

3,487 

13,619 

813,035 

I,  166,360 

630,037 

28,269 
678,076 

78,191 
153,989 


183, (LSI 
2,353.480 
56,205 
09,743 
2,212,638 
13,029 

718,887 
94,644 

76,661 

;,  ' .s  086 
2,965,220 

36,406 

54,077 

27,919 

2,336,762 

9,823 

576.309 

4.606.743 

149,330 

79.538 

143,522 

215.155 
32,048 

31S 


906 


'Included  in  total,  of  cxportj  to  England.        (Included  in  toinl»  of  exports  to  Jamaica.        (Previous  lo  1918  listed  a«  British,  French,  German  and  Japanese  China. 
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The  Trend  of  Airplane  Design 

Those  who  recall  the  airplane  trend  article  in  the  Statistical  number  of 
1920  will  be  especially  interested  in  the  opinions  on  this  page.  The  accu- 
racy of  last  year's  forecast  makes  no  recommendation  necessary  this  year. 


THE  year  just  past  has  been  a  period  of  re-adjust- 
ment for  aircraft.  The  requirements  of  commer- 
cial aviation  have  been  largely  filled  by  surplus 
war  material.  General  business  conditions  have  made 
these  requirements  small.  Designers  have  been  study- 
ing the  characteristics  of  planes  developed  during  the 
war  and  the  data  accumulated  is  being  incorporated  in 
new  designs.  Those  considering  aviation  a  get-rick- 
quick  game  have  left.  Those  remaining  have  chosen 
aviation  as  a  life  proposition,  and  have  set  out  seriously 
to  solve  its  problems.  With  the  return  of  normal  times 
the  industry  will  be  on  a  firm  basis,  ready  to  expand  con- 
servatively as  conditions  warrant. 

Foreign  Influences. — It  is  unfortunate,  but  true,  that 
a  tendency  has  existed  to  belittle  American  designs  as 
compared  with  Continental  designs.  Since  the  war  it 
has  been  possible  to  study  these  designs  in  direct  com- 
parison with  our  own.  And  all  things  considered — ease 
of  manufacture,  upkeep,  air  qualities,  life — the  coming 
conclusion  is  that  American  designs  and  American 
methods  are  best  for  Americans. 

Early  in  the  year  the  foreign  all-metal  monoplane  led 
the  field.  From  the  apparent  advantages,  here  was  a 
machine  that  was  fireproof,  durable,  efficient  and  well 
adapted  to  commercial  use.  Several  of  them,  however, 
have  been  burned,  and  the  problem  of  holding  thin 
metal  sections  together  under  vibration  has  not  been 
solved. 

Startled  by  the  evident  advantages  of  all  metal  con- 
struction, American  designers  and  constructors  hastened 
to  experiment  with  it  in  their  own  designs.  It  was 
found  that  the  best  metal — duralumin — was  not  easy  to 
procure  or  simple  to  handle  except  in  quantity  produc- 


Latest  design  of  the  Brown-Boveri  blower  fur  1200-hp. 
installation 


tion.  Quantity  production  is  at  present  lacking  and  the 
advantages  of  this  construction  are  not  sufficient  for 
its  extensive  use  at  the  present  time. 

Metal  Construction. — Metal  construction,  however, 
will  increase,  as  American  manufacturers  become  more 
familiar  with  its  manufacture  and  airplane  builders  are 
organized  to  handle  fabrication.  There  are  serious  con- 
struction problems  to  solve.  In  the  meantime  wood  and 
metal  construction  will  hold  its  own. 

Monoplane,  Biplane  or  Triplane. — Whether  an  air- 
plane should  have  one,  two  or  three  supporting  surfaces 
is  still  an  open  question.  It  can  be  no  more  arbitrarily 
settled  than  can  the  proper  number  of  cylinders  for  a 
motor  car  engine.  The  present  tendency,  however,  is 
toward  internally  braced  monoplane  design. 

The  internally  braced  monoplane  is  the  cleanest  and 
most  efficient  aerodynamic  structure.  Thick  wing  sec- 
tions have  been  and  are  being  developed  that  are  ex- 
tremely efficient.  One  interesting  example  of  this  type 
is  the  Stout  bat-wing  monoplane.  A  small  commercial 
machine,  having  a  veneer  covered  internally  braced  wing 
has  been  constructed  and  flown.  A  similar  military  ma- 
chine of  duralumin  is  in  process.  The  feature  of  this 
type  plane  is  that  all  longitudinal  sections  are  lifting 
sections. 

There  is  at  present  a  slight  trend  toward  the  parasol 
type  of  monoplane — internally  or  externally  braced. 
This  construction  provides  maximum  wing  area  for  the 
span;  permits  continuous  wing  structure  and  provides 
good  vision. 

The  majority  of  designers  still  favor  the  biplane  type 
because  of  the  combination  of  desirable  features — mod- 
erate span,  good  air  characteristics,  adaptability  to 
wooden  construction  and  familiarity.  This  type  will 
continue  popular.  At  present  all  speed  and  distance 
records  are  held  by  biplanes,  both  here  and  abroad. 

One  of  the  fastest  and  cleanest  of  American  planes — 
the  Kirkham — is  a  triplane,  and  the  large  flying  boat 
under  construction  by  the  Navy  Department  is  reported 
to  be  a  triplane. 

Large  Planes. — The  trend  toward  large  planes  seems 
to  be  dying  down  somewhat.  The  development  is  re- 
tarded by  lack  of  large  power  units  and  suitable  landing 
fields.  Possibly  the  largest  under  construction  is  the 
C.B.  flying  boat  being  made  by  the  Navy  Department. 
This  will  weigh  around  70,000  pounds  when  complete, 
and  be  powered  by  groups  of  Liberty  engines.  The  Army 
is  also  reported  to  have  a  large  plane  under  construc- 
tion. Under  present  conditions  the  reasonable  upper 
limit  of  size  appears  to  be  approximately  100  ft.  span 
and  5-7  tons  total  weight,  depending  on  whether  it  is  a 
land  or  seaplane. 

Small  Planes. — Small,  that  is,  really  small  planes,  have 
not  proven  as  popular  as  was  expected.  Such  planes  are 
ordinarily  without  much  purpose,  and  few  experienced 
flyers  fly  simply  for  the  sake  of  flying.  There  is,  how- 
ever, one  comparatively  small  plane — the  Sperry  Mes- 
(Continued  on  page  414) 
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1 — The  Aeromarine  F5S  Navy  cruiser.*    2 — The  Aeromarine  HS2L  commercial  airplane*    3 — The  Lawson 
Mi  liner.*     4 — Stout  bativing  monoplane.     5 — The  Junker  all-metal  airplane 
'Photos  supplied  by  Manufacturers'  Aircraft  Association. 
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Specifications  of  Ameri 

(Compiled  for  Automotive  Indus 


GENERAL 

POWERPLANT 

WING  AND  TAIL  DATA 

Manufacturer 
and  Model 

Type 

Use 

Over-all 

Crew 
and 
Pass. 

Engines 

Propellers 

Ang 
Incid 

eol 

Chord                    Span 

Ft.-In.' 

Height, 
Ft.-In. 

Width, 
Ft.-In. 

No. 

Make 

Told 

HP. 

No. 

Blades 

Diam., 
Ft.-In. 

Pilch, 
Ft. -In. 

Upper 

Lower 

Ft-bL 

Lower, 
Ft.-In. 

FL-In! 

Lower, 
Ft.-In. 

PB  Boat 

PBBoat 

PB  Boat 

PB  Boat 

PB  Boat 

TB  Boat 

TB  Land 

TB  Land 
TB  Land 

TB  Land 

TM  Land. . .  . 
PB  Boat 

TB  Land 

TB  Land 
TB  Land 
TM  Land.  .  .  . 

TB  Land 

P 

P 

P 

P 

P 

c 
p 

c 
c 

c 

28-11'k 

-N   11  :, 

2*     ll'V 

11     S'. 
2S-11V 
49-  4 
29-  3M 

37- 2ft 

:i7    2". 
17    2 

12-  7 
12-  7 
12-  7 
12-  7 
12-  7 
18-  9 
10-10 

12-11 
12-11 
12-11 

48-6 
48-6 
4S-6 
55  *'■,■ 
48-6 
103-6 
44-9 '  j 

64-4  Vs 

64-4' j 
64-4  H 
27-0 
49-9K 

40-9"* 

43-7H 

28-6 

21-2 

45-0 
40-4' s 
33-0 
37-0 

36-0 

26-6 
36-0 
105-0 

56-9?4 
74-2 

71-5 
71-5 

41-0 
32-0 
30-0 

38-0 
52-0 

48-0 
20-0 
36-0 

34-2M 

45-6 

28-2 

43-6 

41  .V 

2 
3 
3 
5 
3 

12 
3 

10 

10 
10 

1 

3 

3 

3 
3 

S 

2 
2 
2 

2 

2 
3 
3* 

It 
4 

4 
4 

4 
3 
1 

4 
6 

3 
1 
3 

2 

1 

3 
3 

3 

2 
2 

2 
2 

1 

1 
2 

1 

1 

1 

2 
1 

1 

1 

Aeromarine.  C-6D. 
Aeromarine,  U-6D. 
Aeromarine,  U-8D. 
Aeromarine,  U-6D. 
Wright-Hispano.  . . 

Liberty,  C 

Hall-Scott,  L-6.... 

Liberty,  A 

Curtiss,  C-12, 

Curtiss,  K-6 

Curtiss.  C-12    ,  , 

130 

130 
180 
260 
180 
700 
200 

4f»> 
800 
450 
400 
160 

150 

420 

l.yi 
250 

420 
420 
60 
'160 

150 

60 

90 

1200 

400 
800 

800 
800 

220 

ISO 

300 

150 
360 

369 
60 
200 

90 

600 
638 

400 
150 

3 

2 

2 

2 

2 

1 

1 
1 

1 
2 

1 

1 

1 
2 
1 

1 
1 

2 
2 
2 

2 

8-  2 
8-  2 
8-  2 
8-  2 
8-  2 

4-6 
4-6 
4-6 
4-6 
5-0 

3°-5' 
3°-5' 
4°-20' 
3°-5' 
4°-20' 

4° 

2° 

2° 

3°-5' 

2° 
3° 
4° 
2° 

6-  3 
6-  3 
6-  3 
6-  3 
6-  3 
8-  0 

6-  6 

7-  9 

6-  3 
6-  3 
6-  3 
6-  3 
6-  3 
8-  0 

6-  6 

7-  9 

48-6 
48-6 
48-6 
55-8« 

48-6 
103-9 
44-914 

64-4H 

37-  6 
37-  6 

37-  6 

Aeromarine                           60-U 

37-  6 

Aerotnarine 75 

Curtiss Eaide-2-Engine 

Curtiss C.-B.  Racer 

2 

2 
2 
2 

2 

8-  2 
10-  6 

6-0 

31-11M 
64-  iii 

8-  2 

8-  0 
8-  0 

8-  0 

7-9        7-9 
4-  0    None. 
5-0       5-0 

5-4       5-4 

5-6       5-6 
6-6       6-6 
6-6  to   None... 
4-0 

7-0       7-0 
7-0       7-0 
4-  6    None.. . 
6-0       4-0 

6-0       4-0 

4-0       4-0 
4-10       4-10 
11-  0      11-  0 

5-6       5-6 
7-11       7-11 

7-11       7-11 
7-11        7-11 

6-0       6-0 
6-0       6-0 
5-0       5-0 

5-0       5-0 

6-6       6-6 

All  5  0 
4-0       4-0 

(10-0  1  None... 

\  Mean  J 
5-0       5-0 
8-10       8-10 

(3-6  to  3-6  to  \ 

\   6-0        5-7     / 
5-6        5-6 
6-0       6-0 

64-41, 
27   II 
49-9? s 

40-9»i« 

43-7^ 

46-0 

21-2 

45-1H 
46-ls, 
33-0 
37-0 

36-0 

26-6 
36-0 
105-0 

56-9?i 
74-2 

71-5 
71-5 

26-4 
32-0 
30-0 

38-0 
52-0 

All 
20-0 
36-0 

34-2!., 

45-6 

27-6 

43-6 
44-5M 

None... 

38-  1% 

40-  9% 

Dayton-Wright                        K-T 
Dayton-Wright                     O-W 
Dayton-Wright R-B 

Gallaudet C-3-2 

SP 

SP, 

c 

F 
SP 

c 

T 

SP.  .. 

46-  0 

22-  8 

29-  5 
27-  5 
18-  7 
22-  0 

22-  0 

20-  0 

23-  4 
53-  9H 

31-  2 

43-  1% 

46-  4 
45-  8 

26-4 

25-  8 

21-  6 

24-10 

32-  0 

31-  6 
17-  9 

24-  0 

22-  4 

25-  5 
24-  2 

27-  6 
27-  0 

11-  2X 
9-  0 
8-  0 

10-  2 
36-  0 

5-  6 
8-  9 

8-  9 

7-  9 

8-  8 
17-  6 

11-  0 
15-  6"4 

14-  0 

15-  6 

10-  0 

8-  3 

9-  0 

10-  8 

15-  4 

7-  0 

8-  8 

9-  0 

11-  0 

8-  8 

11-  2 

9-  9 

Liberty,  A 

Wright,  E-2 

Hall-Scott 

Liberty,  A 

3° 
3° 

r 

2° 

3° 

3° 

None.. . 

2° 

43- 7H 

2 

2 
3 
3 
2 

2 

2 
2 
2 

2 
2 

2 
2 

2 
2 
2 

None.... 

9-  2 
9-  IM 
5-  8 
7-  0 

9-  0 

7-  0 

8-  2 
4-  6 

5-0 

45-  0 

2° 
2° 

2° 

2° 

None.. . 
2° 

2° 

2° 

Huff,  Daland                         HD-I 

Huff,  Daland                         HD-4 

Kinner                                   Airster 
Laird                                   Swallow 

TB  Land 

TB  Land 

TB  Land 

Le  Rhone 

ABC,  Wasp 

36-  4 
36-  0 
26-  6 

Curtiss,  OX-5 

Hall-Scott,  L-6..  .. 
Liberty,  A 

36-  0 

TB  Land 

TB  Land 
TB  Land 

TB  Land 
TB  Land 

TB  Land 
TB  Land 
TB  Land 

Biplane  Land 
TB  Land 

B 

M 

BorC 

BorTP 
TP.  . . . 

SP 
SP 
S 

P 

C 

9-  6 

8-  6 
10-  0 

9-10 
9-10 

6-6 
6-0 

6-3H 
6-1 

4V 

3° 

2° 

2" 
2° 

2M° 
3" 

/l»4°or 
1  2° 

2° 

4° 

Al 

3M° 

3° 

2° 

2° 
2° 

2H° 
1H° 

1-Vorl 
1H°  J 
2° 
4° 

4° 

105-  0 

L-W-F                                   J-2 
Glenn  L.  Martin    MB-2 

Glenn  L.  Martin                MB-T 
Glenn  L.  Martin                      MT 

Nebraska.       L-S  Cabin  Cruiser 
Nebraska.              L-S  Speedster 
Orenco                                           D 

Orenco F  (Tourister) 

Pacific Pacific  Hawk 

Sperry Amphib.-Triplane 

Sperry Messenger 

56-  9'A 
74-  2 

71-  5 

71-  5 

8-  3 

8-  8 

6-6 

32-  0 
28-  0 

Curtiss,  OX-5 
Liberty,  C 

2 

4 
2 
2 

2 

2 
2 

2 
2 

8-  4 

5-6 

52-  0 

48- 0 

TB  Land 
TM  Land.  . .  . 

M 

C 

SP 
M 

S 

c 

p 

Packard,  744 

Curtiss,  OX-5 

8-  8 

6  4'4 

3° 

None.. . 

None 

34-  2Ji 
45-  6 

Thomas-Morse.   2-Engine-Mail  TPB  Land.... 
U  S.  Air  Service               VCPR  TB  Land 

9-  2 

9-  0 

9-  8 

+H° 

~H° 

7-8 

l" 
2° 

i° 

43-  6 

West    irginia. 

•Also   bomu   load.      tAlso  650  lbs.  mnil. 
For  abbreviations  see  pages  36S  and  369. 


Specifications'of 


GENERAL 

POWERPLANT 

WING  AND  TAIL  DATA 

Manufacturer 
and  Model 

Type 

Use 

OvER-ALI 
DlMENSIOt* 

Crew 
and 
Pass. 

Engines 

Total 
H.P. 

Angle  of 
Incidence 

Chord 

Span 

Length, 

Ft.-In. 

Height, 
Ft.-In. 

Width, 
I  1   tn 

No. 

Make 

Upper 

Lower 

Upper, 
Ft.-In. 

Lower, 
Ft.-In. 

Upper, 
Ft.-In. 

|Ix)wer, 

lFt.-lD. 

TBLand 

IP  ITM  Boat.... 

PB  Boat 

TPHPLBoat.. 

TPM  Boat 

TPM  Boat 

I'M  Land 

TMLand 

TB  Land 

TM  Land ... 

TB  Land 

TB  Land 

TB  Land 

TT  Land 

TMLand 

TB  Land 

TMLand 

IT  Land 

TM  Land 

TB  Land 

TM  Land 

M 

C 

c 

c 

c 

1 
1 
c. 

1 

p 

c 

■ 

TF 
P 

c 

SP. 

1 

c 

24-  0 
19    i; 
95    :> 
70   1(1 
75  -  0 
73-  0 
19-  5 

21-  4 

37-  0 

31-  7 

32-  2 
22-11 
26-10 

22-  0 
29-  6 

31-  6 

18-  1 

25-  8 
17-  5 

54-  7 

10-10 

23-  9 

25-  0 

26-  9 
28-  0 

9-  4 

12-  0 

10-  1 

11-  6 

11-  7 

9-  5 
11-  9 

10-  2 

9     1 

111     1 
7-  3 
9-  1 

13-  6 

38-  7 

92-  5 
14:'.-  6 
109-  6 
122    ii 
121-  4 

27-  6 
56    :; 
29-  6 
1  !   10 
65     i 
71      1 
34    .-.' 
37-10 

55-  0 

48-  6 

28-  0 
40-  0 
27-  6 
34-  5 

102-  0 

s"ii 

20 

1 
12 

1 

6 

2 
6 

1 

8 
3 
3 

1 
2 

22 

2 
3 
4 
4 
4 

1 
1 
1 

2 
1 
1 

1 
1 

1 
1 
1 
1 
1 

4 

ISO 
520 
720 
960 
1040 
1080 
140 
[85 
185 
185 
520 
520 
L85 
230 

180 
230 

185 
160 

Hill 

211 
160 

1040 

3°  ' 

"3" 

5.7to  .5 

1.6*to 

2° 

15-  2 
21-  4 
21-  4 
21-  4 

10-  3 

5 -  3 
5-7 
3-11 
5-11} 
8-1  to 
6-10 

3-  7 
5-  6 

4-  8 

11-10 

11-  9 

4-  5 

U.&L. 
i  lentei 

4-10 

2-  4 

5-  6 

4-  8 

3S-  7 
92-  5 
143-  6 
109-  6 
122-  0 
121-  4 

27-  6 
56-  3 
29-  6 
42-10 
65-  1 
71-  4 
34-  5 
32-9 
37-10 
29-  2 
55-  0 

48-  6 

28-  0 
40-  0 
27-  6 
34-  5 

102-  0 

11   M.W   

B.  M.W 

H   M.W        

It    M    \\ 

U.  4C 

Mercedes 

3°  ' 

4  to  fi 

:,  ;  to   5 

3.7° 

Lower 

35-  7 

B.  M.W 

25-  7 

Men  edefl             

40-  0 

SablatniR-  Kl    1 

Zeppelin— Lindau  CL-I 

February  17,  1921 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


367 


can  Airplanes,  1920-1921. 

tries  by  Arch.  &  Don  R.  Black.) 


WING  AND  TAIL  DATA 

WEIGHT  IN  LBS. 

PERFORMANCE 

Areas 

,n  Squ. 

re  Feet 

Cap 
Ft.-In. 

Stagger 

back 

Dihedral 

Empty 

Gas 
and 
Oil 

Useful 

Total 
Gross 

Useful 

% 
Gross 

Lbs. 
H.P. 

Lbs. 
Sq.  Ft. 

High  Speed 

Low 
Speed 
M.P.H. 

Climb 

Ser.ice 

Approz. 
Ceiling 

(Feet) 

Range 
H*gh 
Miles  i 

Wings 
Tool 

Aile- 

Sta- 
bilizer 

Ele- 

Verl. 
Fin 

Rud- 
der 

Non- 
skid 
Planes 

M.P.H. 

Alt. 
Feet 

Mins. 

Feet 

504 
504 
504 
584 
504 
1,397 
434 

937 

58.0 
58.0 

58    i 
58.0 

;,s  II 
ll!l   H 

50.0 
71.0 

39.0 
39.0 

111  ii 
39.0 
39.0 
120.9 
25.3 

50.0 

25.6 
25.6 
25.6 
27.0 
25.6 
55.3 
23.3 

32.0 

15.0 
15.0 
15.0 
15.0 
15.0 
34.7 
6.0 

12.7 

17.5 
17.5 
17.5 
17.5 
17.5 
33.5 
9.5 

25.5 

None.. . 
None.. . 
None.. . 
None.. . 
None... 
31.1 
None... 

None... 

6-  6 
6-  6 
6-  6 
6-  6 
6-  6 
8-10H 

6-  9 

7-  9 

8 
8 
12 

8 
12 

None... 
None... 

None.. . 
None.. . 
None.. . 
None... 
None.. . 

9K 

ll>4 

None.. 

None. 
None... . 
None.... 
None... . 
None. . . . 
None... . 
None... . 

None... . 

None.. . . 

None.. .  . 

None... . 

None — 
None... . 

2° 

2" 

2° 

2° 

2° 

W 
0°up 
3°  low 

None.. . . 

None.. . . 

None.. . . 
0°up 
2°  low 
0°up 

l>  |°  low 
3° 

None 

2,161 

2,24.5 
2,240 
2,750 
2,240 
8,456 
1,800 

4,245 
5,310 
5,150 
1,745 
1,911 

1,695 

2,686 
1,450 
1,400 

2,770 

3,800 

725 

1,495 

1,273 

600 
1,075 
12,400 

3,787 
7,325 

6,449 
7,130 

1,800 
1,430 
1,666 

1,477 
2,630 

3,711 

581 

1,870 

947 

2,864 
2,485 

2,800 
1,700 

278 
282 
391 
600 
391 
1,587 
445 

1,580 

1,780 

1,080 

240 

289 

869 
474 

900 
650 
50 
225 

221 

64 

195 

3,720 

1,965 

1,085 
1,800 

330 
200 

690 
75 
550 

840 

544 

900 
173 

638 

821 

931 

1,500 

931 

4,367 

1,000 

3,180 

3,380 

2,690 

455 

815 

806 

1,442 

1,042 

450 

2,000 

1,600 

400 

775 

627 

400 

675 

7,600 

1,763 
4,750 

3,-683 

4,948 

1,350 
720 
766 

955 
1,320 

2,265 

239 

1,150 

545 

2,700 

740 

1,400 
700 

2,799 
3,067 
3,275 
4,250 
3,275 
12,823 
2,800 

7,425 
8,890 
7,840 
2,200 
2,726 

2,501 

4,128 

2,492 
1,850 

4,770 
5,400 
1,125 
2,270 

1,850 

1,000 
1,750 
20,000 

5,550 

12,075 

10,123 
12,078 

3,150 
2,150 
2,432 

2,432 
3,950 

5,976 

820 

3,020 

1,492 
5,564 
3,225 

4,200 
2,400 

22.8 
26.8 
28  4 
35.3 
28.4 
34.0 
35.7 

42.8 
38.4 
34.3 
20.7 
29.9 

32.3 

35.0 

41.9 
24.3 

42.0 
29.6 
35.5 
34.1 

33.0 

40.0 
38.6 
38.0 

31.7 
39.3 

36.5 
41.0 

42.8 
33.5 
31.3 

29.3 
33.4 

37.9 
29.2 
38.0 

36,5 
48.5 
22.9 

33  4 
29.2 

21.5 
23.6 
18.2 
11.8 
18.2 
18.3 
14.0 

18.5 
11.1 
17.4 
5.5 
17.0 

16.6 

9.8 

13.8 
7.4 

11.3 
12.8 
16.0 
14.2 

12.6 

16.6 
19.4 
16.6 

13.9 
15.0 

12.6 
15.1 

14.9 
12.1 
8.1 

16.2 
11.0 

16.2 
13.7 
15.1 

16.6 
9.3 
5.1 

10.5 
16.0 

5.55 

6.1 
6.5 
7.3 
6.5 
9.2 
6.5 

7.9 

8.38 
24  4 
6.82 

6.2 

9.3 
4.66 
17.6 

8.22 
8.7 

8.75 
6.5 

5.6 

4  7 
5.4 
9.1 

9.18 
10.7 

9.38 
11.2 

7.11 
6.2 
9.32 

6.8 
6.0 

8.8 
5.4 
8.7 

4.66 
8.63 
14.1 

8.85 
5.51 

76.0 
73.5 
87.8 
76.0 
87.8 
85.0 
100.0 

100.0 
124.5 

101.5 

0 
0 
0 
0 
0 
0 
200 

44.0 

50.0 
52.2 
49.0 
52.2 
50.0 
40.0 

10 
10 
10 
10 

10 

2,400 

2,500 
3,500 
3,000 
3,500 

3,000 

200 
200 
200 
200 
300 

10 
10 

6,000 
2,600 

17,000 
10,000 

330 

0 

56.2 

937 
|90 
400 

403. 

441 

534 
103 

580 
620 
128 
347 

328 

21  IS 

71.0 

50.0 

32.0 

12.7 

25.5 

None... 
None.. 

None.. . 
None.. . 

None.. . 

S'liiii-. 
None... 

None... 

None.. . 
None.. . 
None.. . 

None... 
None. . . 

None.. . 
None... 

None.. . 
None.. 
None.. . 

None... 
None.. . 

None... 
None.. . 
None.. . 

None... 
None... 
None.. . 

None.. . 
None.. . 

7-  9 
None.. . 
6-  4'ii 

5-  t% 

5-10 

5-  6% 
None.. . 

6-  0 

7-  0 
None... 

4-  9 

4-  9 

4-  6 
4-10 

11-  0 

5-  8 

8-  6 

8-  6 
8-  6 

6-  2 
5-  9 

4-  4 

5-  0 
7-2M 

5-  0 

3-  9 

None... 

5-  0 

6-  3 

4-  9 

5-  1 
5-  VA 

30JS 

10,000 

12,300 

44.9 

48.9 

71.6 
62.0 
23.0 

58.0 
46.0 
13.0 
44.0 

44.0 

30.0 

33.4 

19.9 

38.4 
40.0 
14.6 

38.5 
37.6 
15.0 
21.0 

21.0 

16.0 

30.3 

21.8 

24.0 
22.8 
9.6 

24.0 
30.2 
11.0 
20.0 

20.0 

18.0 

15.7 
5.5 
6.0 
3.0 
60 

2.3 

6.2 

6.2 
3.0 

20.4 
11.9 

13.5 

15.6 
7.1 

13.5 
17.2 
4.3 
16.0 

9.0 

7  0 

76.5 

96.0 

120.0 
100.0 

0 

10 

10 

10 
10 

3,000 

10,000 

10,000 
6,000 

7,900 
13,275 

15,000 
17.600 

15,000 
9,000 
16,000 

16,000 

12,000 

0 

55.0 
35.0 
64.0 

45.0 
46.0 
45.0 
50.0 

40.0 

35.0 

38.0 
55.0 

53.0 
60.0 

56.0 

58.0 

47.0 
46.0 

40 .0 
47.0 

55.0 
35.0 
45.0 

35.0 

720 
540 

10M 

17.2 

None.. . 
17  0 

17.0 

9 
10 

None.. . 

None... 
None... 

None.. . 
None... 

5 

5H 
12 

12 
None... 

12 
18 
Taper 

Some.. . 

None.. . 

16« 

26 
12X 

None.. . . 

None... . 

None... . 
None... . 
None.. . . 

None.. . . 
None... . 

None. . . . 
None.. . . 

*° 

3° 

None.. . . 

.None... 

None... . 
None... . 
ed  Wings 

2° 

None. . . . 

1° 

0°up 
2]  ,:'  low 
0°up 
2M0  low 
2H° 
1M° 
0°up 
2°  low 

3° 
0°up 
2°  low 
None... . 
0°up 
2°  low 
1H° 
1H° 
None.. . . 

ia° 

0°up 

21  j:  low 

2°  low 

Some... . 

2° 

125.0 
124.5 
85.0 
100.0 

95.0 

75  0 
86.0 
110.0 

105.0 
100.0 

118.0 
102.0 

95.0 
107.0 
147.0 

110.0 
82.0 

91.0 
95.0 
115.0 

96.0 
135.0 

0 
0 
0 
0 

0 

0 
0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 

0 

1,000 

0 
0 

15 
2 
25 
20 

10 

10 
10 

9 

5 
10 

10 
10 

10 
10 
8.9 

10,000 
2,100 

11,000 
10,000 

10,000 

4,000 
4,000 
6,000 

4,500 
5,200 

6,000 
5,800 

5,500 
5,100 
10,000 

500 

100 
200 

271 

130 

2,200 

604 
1,121 

1.080 
1,080 

200  0 

70.6 
130.0 

130.0 
130.0 

174.4 

38.4 
63  3 

63  3 
63.3 

83.2 

24  0 
43.0 

43.0 
43.0 

28.0 

6.8 

18.0 

18.0 
18.0 

78  9 

20.0 
39.5 

33.0 
33.0 

17,500 

18,000 
15,200 

16,400 
14,960 

18,000 

1.100 

450 

300 
410 

350 

36.0 
21.0 

41  a 

84 .0 
78.0 
33.0 

261 

355 
656 

678 
152 
346 

15.0 

26.7 
55.0 

36.4 
12.3 
44.0 

17.0 

21.6 
41.0 

42.0 
4.7 
32.0 

4.8 

4.3 
10.5 

15.8 
1.8 
9.0 

7.9 

9.6 
26.0 

21.8 
5.3 
14.6 

23,500 
17,150 

275 

10 

4,100 

492 

10 

10,000 

10 

1,150 
9,000 

312 

645 

44  0 

18.0 

60.0 
35  0 

16.0 
18.0 

18.0 
28.1 

34.0 
16.0 

25.0 
22.0 

4  II 
7.5 

5  0 
4  0 

22.0 
9  5 

13  0 
12  0 

None.. . . 
iTapered 
/Wings 
None... . 
None — 

2° 
None... . 

None... . 

475 
435 

126  0 
80.0 

0 

45.0 
40.0 

8 
10 

10,000 
4,000 

22,000 
7,000 

500 

German  Airplanes. 


WING  AND  TAIL  DATA— Continued 

WEIGHT  IN  LBS. 

PERFORMANCE 

Aheas  IN  Square  Feet 

Gap. 
Ft.-In. 

Stagger, 
In. 

Sweep- 
back 

Dihe- 
dral 

Emp- 
ty 

Gas 

and 
Oil 

Use- 
ful 
Load 

Total 
Gross 

Use- 
ful 
per 

Cut 
Gross 

Lb. 

Lb. 

High 
Speed 

EC] 

a 
1 

Climb 

11 

5s 

Wirura 
Total 

Ailer- 
ons 

Stabi- 
lizer 

Elcn- 
tors 

Verti- 
cal 
fin 

Rud- 
der 

Non- 
Ski.l 

PL,,, 

H.P. 

Sq.Ft. 

M.P.H. 

-t!^ 

i 

Feet 

ii 

1,960 

950 

2,-910 

32.6 

16.1 

98.0 

SI, 

31.0 

16,400 

300 

6.60C 

2,000 

H.  .',0(1 

23.2 

Hi. 5 

110.0 

SI, 

10.0 

3,300 

3.600 

207  0 

290.0 

172  0 

57.0 

107  0 

None 

2.780 

205  ll 

202  ii 

87  0 

78  6 

16  3 

None 

None 

14,20f 

1,000 

18,200 

22.0 

19.0 

6 

6 

90.0 

SL 

2,430 

264  ii 

107  0 

15  0 

47.3 

None 

None 

11.  loi 

7,000 

21.401.1 

32 , 7 

20.6 

8 

8 

2.430 

2260 

226  ii 

94.7 

30  1 

48.4 

None 

ll.iiiii 

;, in  in 

31, 

33.0 

19.4 

8 

6 

110.0 

115 

89( 

440 

1,330 

33.1 

■'  :, 

11 

6 

124.0 

31 

19.5 

19.800 

200 

452 

2,615 

1,480 

1,125 

35.9 

22  3 

'J 

1 

115.0 

SI. 

45.0 

; i 

500 

189 

1,401 

515 

1,'.H5 

26.9 

9.9 

1(1 

1 

121  0 

SI, 

18.2 

111.  Mill 

200 

451 

2,  Ml 

1,540 

4.  ISO 

311   11 

22.6 

9 

3 

93.0 

SI, 

45  ll 

13,200 

744 

086 

5,321 

1,580 

ii, 

22.8 

13.3 

10 

1 

112.0 

38.0 

19,500 

850 

5,sm 

2,140 

8,020 

26.7 

15,4 

9 

4 

100  0 

56.0 

111,500 

307 

15  5 

None 

1,  llll 

240 

1  15  II 

12.6 

9,800 

19,1 

450 

484 

4-  3 

12 

2.311 

420 

109  o 

16.0 

9,800 

21,300 

4-10 

159 

20  5 

12  2 

18.2 

None 

8.2 

None 

3" 

533 

M  - 

49  0 

33.6 

12   0 

17.0 

None 

6-  8 

0    ,,,, 
\3°  low 

3.724 

-.!„ 

4,5611 

18.5 

19.9 

8 

6 

2,245 

550 

1,661 

3,895 

42.3 

21.1 

112.0 

5,000 

50 

35.0 

12,000 

23,000 

1200 

185 

13  7 

2-  6 

Mil 

-;, 

690 

1,550    44  5 

9.7 

8 

4 

18  1 

4  6 

6.8 

None 

6-  1 

2|' 

11" 

1.7HI 
HIT 

1,210 

220 

1,970    in  ,' 

18.5 

7 

7 

100   II 

ti  ii 

SI, 
SL 

48 

22.6 

6,500 

14,700 

150 

878 

(10  3 

None 

1,560 

240 

14.7 

8 

5 

103.0 

10.0 

6,500 

310 

1.900 

12,000 

6,700 

18,700    35.8 

18.0 

9.8 

11     ii 

SL 

56 

1 1 , 470 
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THE   AUTOMOBILE 


Specifications  of  For 


(Compiled  for  Automotive  Indu 


BRITISH 
Airco— DH-11 

Airco— DH-H 

Airco—  DH-15 

Airco— DH-16 

Airco— DH-18 

Austin — Kestrel 

Avro — Baby  Sport  . . . 
Avto— 547  Triplane 
Avro— 547A  Triplane 
Avro— 548  ... 
B.  A.  T— Com'm'l.  MK.  I 
B.  A.  T.— Crow 
Beardmore— W.  B.  IX  . .  . 

Beardmore— W.  B.  X .  .  . . 
Bristol — Tourer 
Central— Centaur  2A     ... 

Central — Centaur  4B 

Fairey — Amphibian 
Graham-White — Aero  Limousine 
Handley-Page—  W-S 

Handley-Page— W-SA 

Martinayde — Semi-Quaver 

Martinsyde — A-Mark  II 

Nieuport — Goshawk 

Short — Shrimp 

Short— Silver  Streak 
Sopwith — Gnu  <Le  Rhone:) . . . 

Sopwith — Gnu  'Bentleyj 

Sopwith — Grasshopper  

Sopwith — Antelope 

Sopwith — Dove 

Saunders — Kittiwaki 
Supermarine — Amphibian .... 

Supermarine — Channel 

Supermarine — Sea  King 

Vickers — Viking  III 

Westland — 6  Seater  Limousine 
Blackburn— Swift 
Martinsyde — F-4A 

FRENCH 

A.  Bernard— A-B3 

Bleriot — Mammouth 

Borel— 1920 

Bore! — Gordon-Bennett 
Breguet—  14T.  ... 

Breguet— 17C-2 

Breguet—  18T  Berlins 

Caudron— C-25 

Caudron— C-33 

De  Marcay—  Passe-Partout     . 

De  Marcay 

De  Marcay — Tourer 

De  Marcay — Pursuit 

Farman— David  . 
Farman — Goliath 
Gordou-Lesseure . 
Latham— Flying  Beat 
Levavasseur — Variable  Wing  . 

Liore — Et  Olivier 

Liore — Et  Olivier 
Morane-Saulnier — AS 
Morane-Saulnier — AR 
Morane-Saulnier — A  N 
Morane-Saulnier — AI 
Nieuport— 28 
Nieuport— 29C-1 
Nieuport — 29  iffite    e 

Nieuport— 30T 

Pischoff — Avionette 

Potez— IV  C2 

n 
Potez— VIII 
S.  P.  A.  D.— Herbemont   .  .  . 

S.  P.  A.  D— S-27 

Wibault 

ITALIAN 

Ansaldn     A  300C   

P.  H  IS    -1 

F.  I.  AT  —12  Pa 

F.  I.  A.  T— ARF. 

Ricci— RI 

Ricci — Triplane. 
Savoia— S-10 


TB  Land. . 

TB  Land. . 
TB  Land. . 
TB  Land  . 
TB  Land.  . 
TB  Land. . 
TB  Land.  . 
TT  Land 
TT  Land 
TT  Land. . 
TB  Land 
TM  Land 
TB  Amph 

TB  Land  . 
TB  Seaplane 
TB  Land 
TB  Seaplane 
TB  Amnh 
TB  Land 
TB  Land 
TB  Land 
TB  Land. 
TB  Land 
TB  Land 
TB  Seaplane 
TB  Land. 
TB  Land 
TB  Land 
TB  Land 
TB  Land 
TB  Land 
TB  .Amph 
PB  Amph 


PB  Boat .  . 
PB  Boat 
PB  Amph. 
TB  Land  . 
TB  Land  . 
TB  Land  . 


TB  Land 
TB  Land 
TB  Land. 


TB  Land 
B  i  and 
I'll  Land 
TB  l/iii,| 
TB  Land 
TB  Land 
TB  Land 
TB  Land 


Tli  Land 

!TB  Boat  . . . 

'■■  I ..  d 

ii'  2T  Seaplane 
TT  Land 


TB  Land 

SP 

TB  Seaplane 

P    .. 

TB  Land 

F  

TR  Land   . 

TB  Land 

C 

TB  Land  . 

' 

TB  Land 

" 

TB  Land  

" 

TB  Land 

3 

TB  Land  . 

TBLand 

P 

TM  Land 

IP  2TB  Boat 

TB  Land 

■ 

TB  Boat 

C. 

TB  Land  

TF . . . . 

TM  Land 

TB  Land 

B 

rit  Land 

" 

IS-  6 
29-10 
29-10 
29-  5 


60-  0 
19-  3 
29-1* 


33-0 

30-  0 

24-  0 

32-  0 

33-  6 
35-  6 

25-  0 


if,-  9 

19-11 
42-  8 
21-  1 
60-  0 
36-  0 

44-  4 


32-  3 

:,1      ' 
I  I 

33-  3 

J>    Ml 

i;    ii 


11-  0 

10-  1 

12-  6 

11-  4 

12-  0 
11-  0 
17-  0 
17-  0 


12-  6 

10-  6 

10-  0 

10-  0 


37-  0 
36-  0 
46-  0 


46-  0 
39-  3 
63-  6 
39-  0 
46-li 
60-  0 
75-  0 
75-  0 
20-  2 
43-  4 


50-10 

18-li 
16-  5 
19-  6 
30-  4 
23-  3 
82-  o 
30-10 
104-  0 
44-  9 


POWER  PLANT 


A.B.C  Dragonfly. 

Rolls-Royce 

B.H.P.- Atlantic. 

Napier-Lion 

Napier-Lion      ... 

Beardmore 

Green 

Beardmore 

Suldeley-Puma. .  . 

Renault 

Rolls-Royce  Eagle 

A.B.C.  Gnat 

Beardmore 

Beardmore 

Rolls-Royce 

Beardmore 

Anzani 

Napier  Lion 

Rolls-Royce  Eagle. 
i  'osmos-jupiter  .  . 
Vapier  Lion 
Hispano-Suiza .  . . 
Hisnano-Suiza .  .  . 
A.  B.  C.  Di 
Beardmore 
Siddeley-Puma  . . 

Le  Rhone 

Bentley 

\nzani 

Hispano-Suiza   .  . 

Le  Rhone 

\  B.  C.  Was.,  II 
Rolls-Royce  Eagl 

Beardmore 

Beardmore 

Napier  Lion 

Napier  Lion 

Napier  Lion 

Hispano-Suiza .  .  . 

Hispano-Suiza .  .  . 
Hispano-Suiza .  .  . 
Hispano-Suiza .  .  . 

Hispano-Suiza.  .  . 

Renault 

Renault 

Renault 

ialmson 

Le  Rhone 

V.B.C 

Le  Rhone 

Le  Rhone... ..    . 

Hispano-Suiza    .  . 
,,  -Rhone 


Salmson 

l-Salmson-250 ) 

--Hispano-Suiza-150. ...  ) 
Le  Rhone 

Rhone 

Rhone 

Liberty 

Le  Rhone 

Le  Rhone 

Sis]  ann--miza 

Hispano-Suiza 

Renault 

Clerget 

Lorraine-Dietrich 

tine-Dietrich 

Potez  A-l 

Hispano-Suiza 

in   

Hispano-Suiza 


F.  I.  A.  T 

Esotta-Frachini. 

F.  I    AT 
Isotta-Frachini. 
Inzani, 
F.  I. A.  T 


WING  AND  TAIL  DATA 


46-  0 
39-  3 
63-  6 
39-  0 
46-1} 
60-  0 
75-  0 
75-  0 
20-  2 


44-  0 

37-  6 

38-  0 
38-  0 


62-  6 
88-  6 

37-  5 

23-  4 

47-  1 
46-10 
57-  0 
82-  0 
50-10 
1S-1) 
16-  5 
19-  6 
30-  4 
23-  3 
82-  0 
30-10 
104-  0 
44-  9 

70-  1 

47-  1 

28-  8 
34-  6 

38-  6 

29-  1 
26-  3 
32-  2 
17-11 


\<ITK:    \n|ii:mi      . . ,>--..-. j t ,.-., j    :,,:,]    never   buill    omitted   as  far  ae    po      Mi 

>  I  VI  lo\s-   || — Bombing  ;   ('— Cm ><  mil    i  jmssmiun-  nnil   fr. -it-lit!  !    HU- 

Messenger     I'— I'a      '  .■  ,      I'll— Pusher   biplane;    PM— Pusher   monoplane 


\,M,i.,.,.  .  for  which  complete  dntu  was  nm  m  :ni:ii,i,    nnil.      \  II lilt  ■:- 

-Dai    i blng;    Ex— Experimental ;    F— Fighting :    M— Mail    carrier;    MS— 

;    PT— Pusher   triplane;    S — Scout   or  pursuit;    SP— Sport    Including  racing; 
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eign  Airplanes  1920-1921 


stries  by  Arch.  &  Don  R.  Black) 


WING  AND  TAIL  DATA— Continued 

WEIGHT  IN  LBS. 

PERFORMANCE 

Areas  IN  Sqcabe  Feet 

Use- 

High 
Speed 

In 
a. 

Climb 

i.'S 

Us 

Is 

11 

Gap, 
Ft.-In. 

Stacger. 
In. 

Sweep- 
back 

Dihe- 
dral 

Emp- 
ty 

Gas 

and 

r  ■ 
ful 

Total 
Gross 

ful 
per 

Lb. 

Lb. 

-*-1 

Wings 
Total 

Ailer- 

Stab- 
lijer 

Eleva- 
tors 

Verfi- 

-alFm 

Rud- 
der 

Non- 
Skid 

Oil 

Load 

I  5  i.I 

Gro  a 

H.P. 

Sq.  Ft. 

M.P.H. 

•Ss£ 

2 

Feet 

«co 

Plane 

■<" 

_> 

719 

102.0 

55.0 

30.5 

7.4 

20  0 

5-10 

None 

None 

f4°up 
\2°low 

3,795 

1,300 

3,205 

7,000 

45.8 

10.3 

9.7 

117.0 

13.5 

0,000 

350 

0  7-2 

None 

4,000 

1.400 

3,000 

7,000 

42.9 

11.6 

129.0 

6,500 

19,000 

3,312 

950 

1,461 

4.773 

31.6 

9.5 

136.0 

6,500 

8216 

11,0011 

20,000 

490 

74"i 

38  0 

240 

5.1 

13.7 

None 

5-6 

16' 

None 

»•' ' 

3,155 

1,595 

4,750 

33.6 

9.5 

Y7 

136.0 

SL 

10.0 

0. 11110 

350 

618 

417 

23.0 

56.0 

24.2 

6.4 

18.0 

None 

None 

6-10 

None 
None 

None 
None 

3° 

4,180 
1,606 

"800 

2,550 
774 

6,730 
2,740 

37.9 
28-3 

13.5 
15.7 

10.9 
6  6 

121.0 
110  0 

SL 
SL 

'45' 

20.5 
12.0 

0,0011 
0,000 

16,000 

395 

325 

176 

21  "6 

iils 

716 

None 

7  0 

None 

4-3 

18 

None 

3°  ' 

630 

'75 

310 

940 

33.0 

24,4 

5.5 

82.0 

SL 

40 

35.0 

0,0011 

12,000 

225 

49S 

69.0 

26.5 

18  5 

7.3 

9.0 

4-9 

None 

None 

2i° 

2,077 

320 

923 

3,000 

30.7 

18.8 

6.0 

94.0 

SL 

45 

380 

11,1100 

444 

498 

None 

2,0  SO 

1,206 

3.2M6 

36.5 

13.7 

6.6 

98.0 

SL 

52 

280 

0,(11  III 

375    J 

330 

sso 

None 

1,338 

605 

1,943 

31.1 

24.3 

5.8 

80.0 

15.5 

5,000 

180    j 

None 

None 

None 

2,700 

1,800 

4,500 

40.0 

13.0 

7.7 

128.0 

4  0 

5,000 

670    j 

76 

225 

450 

50.0 

11.2 

6.0 

65.0 

SL 

130    d 

2,202 

None 

None 

None 

9,720 

2J20 

4,280 

4,000 

30.5 

19.4 

6.4 

93.0 

SL 

46 

14' 

38.0 

5,000 

11.000 

403 

540 

None 

None 

1,852 

997 

2,849 

35.0 

91.0 

SL 

50 

27.0 

11.000 

405 

1.750 

"sis 

1,050 

2,080 

37.5 

iol2 

'6.9 

125.0 

12.0 

o.ouo 

895 

140-0 

eslo 

32 .6 

is  lo 

20.6 

None 

7-6' 

None 

None 

3,840 

400 

2, nun 

5,840 

34.2 

16.7 

6.6 

89.0 

SL 

38' 

41350 
225 

380 

None 

None 

1,230 

670 

1,900 

35.2 

19,0 

4.9 

75.0 

SL 

2.6 

1,000 

544 

5-7 

None 

i°40' 

3,771 

10.4 

9.6 

118.5 

SL 

54 

765 

106  0 

52'6 

3216 

lll3 

25.6 

None 

6-  6 

4" 

5,800 

i,160 

2J70 

;\  970 

27"  2 

24.5 

10.4 

116.0 

SL 

50 

9  9 

0,000 

17,000 

1,500 

None 

2,000 

112.0 

SL 

45 

14.0 

9.000 

18,000 

600 

1,500 

None 

None 

None 

12,000 

1316 

8.6 

119.0 

SL 

55 

750 

302 

2,025 

13.8 

6.7 

160.0 

SL 

519 

None 

None 

2,700 

"800 

1,300 

4^000 

32^5 

13.3 

7.7 

115.0 

SL 

550 

500 

None 

None 

None 

2,095 

"285 

1,005 

3i  100 

33!  9 

1516 

6.2 

83.0 

'si.' 

35  0 

10 1 000 

250 

370 

5-0 

None 

1,865 

425 

1,005 

2.K7II 

36.6 

11.0 

7.9 

120.0 

SL 

'66' 

11  0 

10,0110 

360 

354 

5-  0 

'  11 

21° 

1,350 

810 

2,160 

37.5 

19,6 

6,1 

93.0 

SL 

7.8 

5,00(1 

230 

354 

None 

5-  0 

11 

None 

2i° 

1,580 

820 

2,400 

34.1 

12.0 

6.8 

110.0 

SL 

50' 

5.5 

5,000 

200 

301 

None 

4° 

1,030 

650 

1.670 

38.9 

16,7 

5,5 

90  0 

180 

550 

2.100 

900 

3,000 

30.0 

16.6 

5.4 

110.0 

SL 

43' 

7.5 

5.000 

400 

213 

None 

850 

580 

1,430 

40.5 

17.8 

6,7 

100.0 

SL 

7.5 

5,000 

200 

864 

60.0 

6716 

is.b 

40.5 

28.6 

None 

7:  0 

None 

None 

3,840 

"800 

2,360 

6,200 

38.1 

15.5 

7.2 

600 

None 

None 

None 

trap 

\4   low 

3,996 

1,364 

5,360 

25.5 

15.4 

9.0 

94.0 

SL 

'66' 

453 

None 

None 

3,400 

21.2 

7.5 

85.0 

SL 

340 

284 

None 

■2.  51  HI 

15,6 

8.9 

103.0 

SL 

20l6 

10,001.1 

520 

None 

7:'6 

None 

None 

2 1740 

1,805 

4.545 

39l7 

13.0 

9.0 

121.0 

SL 

'52' 

11.0 

6,000 

440 

726 

108  '6 

40.6 

30  6 

'6.8 

15.9 

None 

7-  0 

9 

None 

'2V0' 

"730 

5,550 

12.3 

7.6 

120.0 

SL 

46 

450 

720 

3,'ioo 

0  000 

13.3 

8.3 

1120 

850 

448 

328 

2,300 

7.5 

7.0 

142.0 

287 

860 

None 

None 

3,610 

1,200 

3,190 

6,800 

46.9 

17,0 

7.9 

101  0 

SL 

49.2 

13,000 

16,000 

500 

1,600 

None 

8,360 

3,300 

4,950 

13,310 

94.0 

SL 

540 

3W 

1SL8 

ie'e 

5.4 

'6I7 

None 

14JC 

None 

12°  up 
1.0    low 

1,800 

1,100 

2,900 

3716 

'617 

'8.6 

151.0 

SL 

1516 

13,000 

20,000 

140 

2° 

1,870 

6  2 

13,4 

534 

None 

None 

2,820 

"550 

il360 

4,180 

3216 

13.9 

7.8 

103.0 

SL 

is  6 

6,500 

490 

None 

2,640 

715 

1.  160 

4,100 

35.6 

13.7 

8.4 

136.0 

SL 

5.5 

6,500 

791 

None 

None 

3.540 

970 

2,400 

5,940 

40.4 

13.2 

7.5 

106.0 

SL 

17.0 

8,500 

17,000 

1,670 

None 

None 

7,500 

1,980 

1,600 

12,100 

38.0 

16.1 

7.3 

103,0 

620 

503 

None 

None 
None 
None 
None 

None 

None 
None 
None 
None 
None 

None 
None 
None 
None 

1,950 

405 

1,080 

3,030 

385 
573 
650 

2,368 

35.6 

19.6 
38.5 

'7I6 

6.0 

80,0 

681 
118.0 

93  0 
156.0 

SL 

SL 

28 

35 

i6l25 

10. -Ion 

480 

13V 

186 

210 

18  S 

10 .7 

(M 

None 

"i.2 

None 

214 

None 

None 

460 

"440 

900 

49.6 

15.0 

'i.Z 

80,0 

SL 

30' 

13.4 

6,500 

240 

1.505 

24  0 

None 

None 

6,560 

2,200 

4,740 

11,300 

42.0 

14.5 

7  5 

100,0 

SL 

8.0 

6,50(1 

23^7 

13.8 

ii'.o 

'614 

6.7 

None 

1,254 

220 

594 

1,848 

32.3 

10.3 

9.2 

155.0 

SL 

17.5 

Id, 100 

24,600 

1.925 

None 

None 

6,600 

34.0 

10,000 

ii'.i 

95.6 

3516 

25lo 

islo 

None 

4-7 

12  to 

None 

'%•  ' 

2 1750 

"220 

350 

3,100 

iild 

ii'.i 

6.5  to 

125.0 

SL 

35' 

25,000 

8-  5 

36 

None 

6° 

None 

6,250 

1.010 

3.210 

9,460 

34.0 

17.2 

9.0 
8.2 

87.0 

SL 

10,000 

350 

38.7 

19.4 

30.0 

None 

25 

None 

2,690 

1,490 

4,180 

36.5 

11.6 

8.0 

llj.  0 

SL 

39.0 

10,400 

18,000 

460 

HU 

None 

840 

330 

1,170 

2s  2 

14.6 

8.4 

103.0 

SL 

'45' 

is  5 

10,001 

1  00  ■ 

300 

194 

None 

None 

880 

500 

1,380 

36.2 

17.2 

7.1 

94.0 

SL 

35 

19.2 

10,1)01 

20,000 

300 

447 

2,  MO 

1,245 

32.0 

9.7 

8.7 

125.0 

SL 

81 

25.0 

9,806 

20 , 000 

375 

140 

980 

560 

1,540 

36.4 

8.6 

10.9 

139.0 

SL 

75 

7.5 

9,800 

23  000 

417 

172 

8S0 

"240 

660 

1,540 

42.8 

8.6 

8.9 

129.0 

SL 

19.8 

(6,1101 

22,000 

25j9 

25  S 

220 

18.2 

Z.S 

'616 

None 

None 

1.670 

370 

760 

2,430 

31.3 

8.1 

8.4 

141.0 

SL 

6.8 

'.l,MI( 

25,000 

350 

132 

13.2 

8.1 

4.7 

4.8 

None 

4-5 

7.4 

None 

J2°  up 
.0    Ion 

1,520 

320 

600 

2,120 

28.3 

7.1 

16  0 

168.0 

SL 

700 

H  6 

64.6 

36.6 

15.0 

None 

3,300 

550 

1,980 

5,280 

37.5 

11.7 

7.5 

91 

e'o'.'o 

62I0 

3 1600 

120 

409 

None 

None 

None 

2 1240 

1^290 

3 1530 

36  5 

'818 

8.6 

135  0 

SL 

21  8 

16.  llll 

24,000 

430 

474 

None 

None 

None 

2.42S 

1,212 

5,i,;, 

33.3 

9.1 

7.7 

124  0 

SL 

320 

205 

isle 

iols 

7.6 

'ils 

None 

4-10 

484 

'"it 

440 

924 

47.6 

18.5 

4.5 

25' 

161 

None 

i,'870 

"960 

2,310 
2,771 

32I6 

7.7 

9  2 

15  0 

144.0 

SL 

65' 

432 

235 

1,410 

"242 

450 

1,860 

24.2 

8.5 

7.9 

14.8  0 

21,000 

370 

473 

None 

None 

None 

2,535 

1,653 

4.18t 

39.5 

13.8 

8.8 

112  0 

500 

2,215 

17216 

1-  i 

13-' 2 

S,i>0C 

.... 

7,2ft 

16.(161 

45.2 

16.1 

7  3 

100  0 

SL 

6616 

13 1  20C 

1000 

56'  5 

35.0 

66.6 

616 

22.0 

None 

8-  6 

None 
None 

None 

7. UK 
5,07( 

1 ,  65 
4,66 

3,961 

5,13d 

11,001 
III.  201 

36.0 
50.3 

15.6 

125  II 

160.0 

SL 

50 

15,000 

700 

2730 

l.'ioo 

None 

Nono 

i;,K,i 



1,7ft 

III, VI 

43.6 

16  5 

»,t 

105  0 

SL 

420 

118 

33C 

.... 

243 

1  s 

" 

SL 

24 

150 

570 

None 

2,86( 

.... 

1,761 

1,62 

38.1      15  4 

8,1 

105.0 

1     '" 

420 

s'l  P— Si .,  ,  1  _  TB— Tractoi     biplane  ;    T1MI— T 

pusher;    TF — Trench    tightei       J  >■  —  1         oi     monoplr-- ■ 


1  rii—  1  rji    itr   pusber    biplane      Tl 
TP— Torpedo   plane;  TT— Tractor   trlplane. 


370 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


February  17,  1921 


British  Motorcycle  Practice 

Lightweight  2Y/2  horsepower  machine  gaining  in  popularity,  because  of 
economy  and  the  higher  tax  on  heavy  machines.  Many  machines  have 
stock  engine  and  gearset.  Single-cylinder  engine  predominates.  Two-cyl- 
inder opposed   also   popular.      52   per  cent  of  gearsets  are  three  speed. 

By  M.  W.  Bourdon 


THE  outstanding  feature  of  the  British  motorcycle 
industry  at  the  moment  is  the  large  and  increasing 
number  of  makers  turning  out  lightweight  machines 
with  single-cylinder  two-stroke  engines  of  approximately 
2 ■  2  hp.  with  belt,  or  chain  and  belt  transmission.  This 
feature  is  accounted  for  by  two  facts,  (1)  the  demand  for 
a  machine  economical  in  upkeep  and  fuel  and  (2)  the  new 
scale  of  taxation  which  came  into  force  on  Jan.  1.  The 
latter  imposes  an  annual  tax  of  $7.50  on  machines  weigh- 
ing not  more  than  200  lb.  and  double  that  amount  on  those 
over  that  weight,  sidecars  for  either  class  being  taxed  $5 
extra. 

The  two-stroke  engine  for  these  light  machines  is 
favored  on  account  of  its  simplicity  and  low  cost  of  pro- 
duction, though  the  four-stroke  type  is  also  widely  used 
for  low-powered  mounts ;  in  fact,  if  the  class  be  extended 
to  include  as  a  maximum  the  234  hp.  machine,  it  will  be 
found  that  55  per  cent  have  four-stroke  engines.  But  that 
extra  %  hp.  usually  means  that  the  machine  is  carried 
into  another  class  in  performance,  price  and  taxation 
rating. 

Only  38  per  cent  of  makers  used  stock  engines,  and  of 
these  J.  A.  Prestwich  (J. A. P.  engines)  supplies  60  per 
cent;  a  similar  percentage  of  the  small  two-stroke  stock 
motors  are  of  Villiers  make  and  have  a  flywheel  magneto 
for  ignition. 

The  single-cylinder  engine  still  predominates  in  point 
of  numbers  on  British  motorcycles  generally;  taking  all 
sizes,  it  appears  on  57  per  cent,  the  43  per  cent  of  twins 
being  made  up  of  25  per  cent  with  horizontally  opposed 
cylinders  and  75  per  cent  Vee.  The  latter  are  almost 
completely  out  of  favor  in  sizes  under  5-6  hp.,  the  at  one 
time  popular  3%-4%  hp.  Vee  twin  having  been  superseded 
by  the  horizontally  opposed  type,  which  is  constantly  find- 
ing new  adherents.  Non-detachable  cylinder  heads  are  the 
rule,  only  24  per  cent  being  detachable,  and  most  of  these 
of  the  horizontal  twin  type. 

The  majority  of  crankshaft  bearings  are  plain  bushes, 
but  ball  and  roller  types  are  both  increasing  in  favor, 
though  not  infrequently  only  one  of  the  latter  is  used  and 
that  on  the  belt  pulley  or  chain  sprocket  end  of  the  shaft 
with  a  plain  bearing  at  the  other  end.  Roller  or  ball . 
bearings  are  also  being  more  widely  used  for  the  connect- 
ing rod  big  end.  The  table  shows  that  some  36  per  cent 
of  engines  have  roller  bearings  at  this  point. 

The  difficulty  of  keeping  the  overall  height  of  vertical 
and  Vee  engines  within  reasonable  bounds  doubtless  ac- 
counts very  largely  for  the  paucity  of  overhead  valve  gear. 
Only  6  per  cent  of  engines  have  both  valves  in  the  head, 
and  these  are  mostly  horizontal  twins.  Superimposed 
valves  also  account  for  6  per  cent.  Thus  the  majority  (68 
per  cent)  have  side  valves,  though  among  these  are  some 
engines  with  the  exhaust  and  inlet  valves  arranged  around 
the  cylinder  at  90  deg.  from  one  another,  the  exhaust 
being  arranged  in  front  of  the  cylinder  to  submit  it  to 
the  best  cooling  effect  from  air  draught.     With  only  one 


or  two  notable  exceptions  (for  example,  the  two-cylinder 
water-cooled  Scott  and  the  4X2  hp.  Dunelt)  the  valveless 
engines  are  the  small  two-stroke  motors  already  referred 
to.  But  both  the  Scott  and  the  Dunelt  have  earned 
excellent  reputations  despite  (or  possibly  on  account  of) 
their  two-stroke  engines,  and  have  shown  that  there  is  no 
good  reason  why  the  two-stroke  type  should  be  confined 
to  the  lightweights. 

Almost  all  engines  have  cast  iron  pistons,  only  2  per 
cent  being  provided  with  aluminum.  But  this  uniformity 
does  not  extend  to  lubrication  systems,  where  there  is 
quite  a  remarkable  diversity  of  practice.  Splash  lubri- 
cation pure  and  simple  is  held  sufficiently  effective  in  73 
per  cent  of  engines,  the  feed  from  the  oil  compartment 
of  the  frame  tank  being  usually  maintained  by  a  pump, 
the  plunger  of  which  is  lifted  by  hand  against  a  spring 
which  returns  it  gradually  to  its  normal  position,  driving 
out  the  oil  through  a  sight  drip  feed.  Some  splash  sys- 
tems embody  a  modification  consisting  of  a  mechanically 
operated  pump  in  the  crankcase  which  has  a  big  ratio  of 
reduction  in  speed  (30-40  to  1)  in  its  drive  from  the 
crankshaft.  This  pump  draws  oil  from  the  tank  and  dis- 
charges it  in  small  quantities  into  the  crank  chamber, 
where  splash  is  depended  upon. 

The  "petroil"  lubricating  system  (oil  mixed  with  fuel) 
for  two-stroke  motors  is  disappearing.  Triumph  (one  of 
the  largest  firms)  retains  it  for  the  present,  but  in  most 
other  engines  of  this  type  a  drip  feed  and  splash  or  drips 
led  to  a  hollow  crankshaft  are  displacing  it. 

Ninety-five  per  cent  of  the  clutches  used  are  of  the  plate 
or  disk  type.  Two-speed  gearsets  for  machines  up  to  2\'-> 
hp.  almost  invariably  have  only  a  single  driven  plate,  but 
the  larger  machines  have  the  multi-plate  type,  generally 
with  3  or  4  driven  units.  Fabric  facings  running  dry  are 
found  in  90  per  cent  single  and  multi-plate,  only  10  per 
cent  being  metal  to  metal  in  an  oil  bath.  Clutch  control 
is  by  hand  on  86  per  cent  of  machines,  and  this  is  ac- 
counted for  by  the  fact  that  even  the  largest  and  most 
highly  powered  are  double-purpose  machines;  when  used 
in  solo  form  the  pedal  controlled  clutch  is  disliked,  owing 
to  the  impossibility  of  straddling  with  both  feet  on  the 
ground  until  the  machine  moves  off  with  the  full  engage- 
ment of  the  clutch. 

The  majority  (55  per  cent)  of  gearsets  are  stock  jobs 
and  80  per  cent  of  these  are  Sturmey-Archer,  either  two  or 
three-speed  with  the  clutch  integral.  Three-speeds  form 
54  per  cent  of  the  total,  two-speeds  32  per  cent,  7  per  cent 
have  a  single  ratio  with  belt  drive  and  7  per  cent  belt 
drive  with  variable  pulley;  two  of  the  best  known  makes — 
Rudge-Whitworth  and  Zenith — have  the  latter  system,  even 
on  6-8  hp.  models.  Only  9  per  cent  of  gearsets  are  ar- 
ranged as  a  unit  with  the  engine,  this  being  partly  due 
to  the  popularity  of  J.A.P.  engines  and  Sturmey-Archer 
gearsets,  neither  of  which  is  designed  for  or  adaptable 
to  unit  construction. 

The  fact  that,  with  few  exceptions,  the  large  number  of 
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two-stroke  lightweights  have  chain  and  belt  drive  accounts 
for  the  latter  system  being  the  most  widely  used  (48  per 
cent).  This  system,  consisting  of  a  primary  chain  from 
crankshaft  to  gearset  and  a  Vee  belt  from  the  latter  to 
the  rear  wheel,  is  also  used  on  all  powers  of  machines  up 
to  the  largest,  but  nevertheless  the' all-chain  transmission 
is  increasing  in  popularity  through  the  range  above  2]  o  hp. 
Rarely  is  the  final  chain  protected  by  more  than  a  top 
mud  shield,  but  the  primary  chain  is  usually  enclosed  and 
not  infrequently  lubricated  by  only  vapor  discharged  from 
an  extension  of  the  crankcase  breather  pipe. 

Rear  sprung  frames  are  showing  no  rapid  increase,  not 
because  there  is  any  falling  off  in  the  demand  for  better 
protection  against  road  shock,  but  on  account  of  the  addi- 
tional cost  and  weight.  As  regards  the  first,  crudity  in 
design  is  largely  the  cause,  for  some  of  the  arrangements 
are  involved  beyond  measure.  That  a  simple  but  effective 
rear  spring  can  be  provided  without  lack  of  lateral  stability 
(the  bugbear  of  designers)  is  evident  from  one  or  two 
exceptions  to  the  general  rule — the  Beardmore-Precision, 
for  example,  wherein  a  cantilever  spring  located  behind 
and  loosely  speaking,  parallel  with  the  saddle  tube,  is  used. 
The  drawback  of  undue  additional  weight  has  not,  how- 
ever, been  overcome  even  in  these  exceptional  cases,  and 
in  view  of  the  inherent  stability  and  low  weight  of  the 
rigid  tubular  construction,  it  is  not  difficult  to  realize  why 
the  extra  weight  of  a  sprung  frame  is  far  more  than  that  ■ 
represented  by  the  actual  spring  or  springs;  the  lateral 
flexibility  of  the  springs  must  be  counteracted  by  means 
which  considerably  increase  the  weight  of  the  tubular 
portions. 

Much  the  same  difficulty  has  been  experienced  by  those 
designers  who  have  attempted  to  employ  pressed  steel 
frames ;  they  have  found  that  to  retain  the  lateral  rigidity 
and  torsional  strength  of  the  tubular  construction  has 
necessitated  an  increase  of  frame  weight  up  to  80  per  cent. 
While  the  pressed  steel  form  is  obviously  desirable  from 
several  standpoints,  the  tubular  frame  unquestionably  has 


the   advantage    in    low   weight   combined   with    stability. 

Readily  detachable  and  interchangeable  wheels  have  not 
increased  to  any  marked  extent  during  the  past  twelve 
months,  and  they  appear  almost  entirely  in  large  sidecar 
machines,  and  by  no  means  invariably  in  these.  Of  the 
non-interchangeable  wheels  15  per  cent  have  knock-out 
rear  spindles,  enabling  the  back  wheel  to  be  quickly  de- 
tached for  tire  removal,  without  disturbing  the  trans- 
mission details  or  brake  gear. 

In  regard  to  brakes,  the  horseshoe  tire  rim  type  still 
predominates  (76  per  cent)  on  front  wheels,  and  the  V 
block  applying  to  the  belt  rim  on  a  brake  rim  on  the  rear 
wheels.  But  for  both  back  and  front  the  expanding  shoe 
or  contracting  band  applying  to  a  10  to  12  in.  drum  is 
gradually  gaining  ground ;  the  former,  for  example,  is  now 
used  on  25  per  cent  of  machines. 

British  motorcycle  design  has  not  shown  any  pronounced 
improvement,  except  in  detail  and  equipment,  since  the 
war.  Makers  during  the  past  two  years  have  devoted  all 
their  energies  to  securing  output  and  have  meanwhile,  in 
the  majority  of  cases,  neglected  to  evolve  new  designs 
differing  to  any  marked  extent  from  pre-war  standards. 
That  they  have  thus  restricted  their  market  there  can  be 
no  question,  for  they  have  as  yet  made  little  or  no  attempt 
to  cater  to  the  vast  number  of  potential  purchasers  who 
desire  a  machine  which  they  can  use  for  business  pur- 
poses without  being  compelled,  for  the  sake  of  cleanliness 
and  warmth,  to  wear  special  clothing.  It  has  been  com- 
puted that  this  market  is  as  large  as  that  which  calls  for 
the  present  type  of  machine,  and  yet,  with  the  exception 
of  scooters,  nothing  has  been  offered  to  the  men  who  desire 
a  means  of  getting  to  and  from  their  home  and  city  office 
or  from  one  business  house  to  another  in  normal  attire. 
But  there  are  indications  suggesting  that  a  few  firms 
have  realized  possibilities  in  this  direction,  and  it  will  be 
surprising  if  during  the  next  twelve  months  there  are 
not  developments  representing  a  new  starting  point  for 
a  section  of  the  industry. 


Tendencies  in  British  Truck  Design 


(Continued  from  page  354) 


although  the  chassis  of  the  larger  capacity  trucks  is 
stiffer  and  the  gear  ratios  are  varied.  The  3  tonner 
(6700  lb.),  for  instance,  has  a  back  axle  gear  ratio  of  7.25 
to  1,  while  the  5  to  6  tonner  has  a  ratio  of  10.3  to  1. 

The  wheel  tracks  of  these  heavier  types  vary  consider- 
ably, running  from  65  in.  in  the  case  of  Leyland  to  72  in. 

Worm  final  drive  has  increased  in  popularity  very  con- 
siderably of  late,  and  52  per  cent  of  chassis  now  have  this 
form  of  transmission  as  compared  with  23  per  cent  chains 
and  20  per  cent  double  reduction.  Only  5  per  cent  have 
straight  bevel  gearing  and  no  British  trucks  use  an  in- 
ternal gear  final  drive.  Open  propeller  shafts  are  favored 
in  the  proportion  of  69  per  cent  as  compared  with  13  per 
cent  enclosed  and  18  per  cent  semi-enclosed.  The  fabric 
disk  joint  at  both  ends  of  an  open  shaft  occurs  in  32  per 
cent  of  trucks  being  equalled  in  popularity  only  by  the 
arrangement  having  a  star  joint  at  one  end  and  a  sliding 
pot  joint  at  the  other,  which  occurs  in  33  per  cent.  In 
star  joints  plain  bushes  are  generally  used,  though  11  per 
cent  of  all  universals  have  ball  bearings.  There  are  only 
13  per  cent  of  trucks  with  both  brakes  applying  to  the  back 
wheels ;  none  of  these  are  external  brakes,  though  among 
the  77  per  cent  of  vehicles  in  which  a  transmission  brake 
occurs  the  vast  majority  have  external  shoes. 

In  regard  to  engine  lubrication,  43  per  cent  of  engines 
listed  have  the  trough  system  as  compared  with  57  per 
cent   hollow   shaft.     The   trough   system   usually   includes 


direct  leads  to  the  main  crankshaft  bearings  and  some- 
times to  the  camshaft  as  well.  Magneto  ignition  is  uni- 
versal, with  variable  hand  timing  in  90  per  cent.  Impulse 
starters  do  not,  however,  show  up  prominently,  only  6 
chassis  being  equipped  with  them  as  standard.  Pump 
water  circulation  occurs  in  85  per  cent  of  engines,  thermo- 
syphon  in  12  per  cent  and  thermo-syphon  assisted  by  a 
belt-driven  water  accelerator  in  3  per  cent.  The  thermo- 
syphon  system  is  not,  however,  confined  to  the  smaller 
trucks,  for  the  whole  range  of  Commer  cars,  including  the 
largest  type  with  a  load  capacity  of  11,000  lb.,  has  the 
water  naturally  circulated  in  an  engine  with  a  bore  and 
stroke  of  4H  x5H  in.  No  cellular  radiators  are  used  ex- 
cept for  the  lightest  delivery  vans,  84  per  cent  of  trucks 
proper  having  vertical  tubes,  the  remainder  having  hori- 
zontal tubes.  With  one  exception,  the  Guy  with  a  5500  to 
6000  lb.  load  capacity,  all  have  gilled  tubes,  the  exception 
having  a  bank  of  %  plain  brass  tubes  vertically  arranged. 
Fifty-seven  per  cent  of  British  trucks  have  no  governor  as 
part  of  the  standard  equipment,  while  only  10  per  cent 
have  electric  lighting  included,  though  of  the  remainder, 
50  per  cent  have  provision  for  a  lighting  generator. 

Cone  clutches  predominate  (79  per  cent  as  compared 
with  19  per  cent  disk  and  2  per  cent  multiple-disk).  All 
gearsets  except  the  Austin  are  separately  mounted.  Ball 
bearings  for  gearsets  are  general,  and  in  90  per  cent  the 
gear  shafts  are  side  by  side. 
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Detailed  Technical  Specifications 


Cleveland 

ElceUior 

Harley-Davidson 
Hirley-Dayidson 
Harley-Davidson 
Harley-Davidson 
Harley-Davidson 
Harley-Davidson 
Indian  "Scout"  . .  . 
Indian  "Power  Plu 
Henderson 


lver-Johnson 
lver-Johnson 
lver-Johnson 
lver-Johnson 


Reading-Standard 


-1-J    . 

21-W 

21-WJ. 

21-FD. 

21-JD.. 

G-21... 

N-21... 


16-7  T.S 

L6-7 

16-4 
T.C.S, 

16-4  C 


POWERPLANT 


Oppus 
Oppos 


61.0 
6.03 
60.3 
35.6 
35  6 


62  2 
62.2 
31.1 
31.1 


Mix  oil  with  gas. 
Splash 


Splash 
Splash 
Splash 


Splash  and  Force 
Splash  and  Force 
Force 


Splash 

Splash 

Splash 

Splash . 
Splash 

Splash 


Schebler. 
Schebler. . 
Schebler. . 
Schebler. 
Schebler. 
Schebler. . 
Schebler. . 
Schebler  . 
Schebler. 
Schebler. . 
Zenith... 


Schebler. 
Schebler  . 
Schebler, 

Schebler. 


Ignition 

Make  and 

Type 


Bosch  or 
Berling 

Simms 

Mail 


Own  Gen. . . 

Bosch  Mag . 

Own  Gen. . . 

Bosch  Mag . 

Own  Gen. . . 

Splitdorf 
Mag. 

Splitdorf 
Mag. 

Simms 

Bosch  Mag.. 

Bosch 

Bosch 

Bosch 

Bosch 

Bosch  &  Opt 

Bosch  &  Opt. 


TRANSMISSION 


6  51 

4.34 
9.77 
6.51 

4  34 
13.88 

8.33 

5  00 
13.88 

8.33 

5.00 

9.77 

66.51 

4  34 

9  77 

6.51 

4.34 

12.05 

7.67 

4.S8 

10.47 

6.65 

4.24 

7  56  Ford 

5.67  Ford 

3  49  Fori! 

5.87  Rev 

6  50 
3.75 


3.91 
6.00 
9.20 
3.91 


J-Hprrd 
Hub 

Speed 

Hub 

-'-Speed 
Hub 

.'-Speed 

Sub 


Clutch 
Type 


O-Disk. 
D-Disk. 
D-Disk. 
D-Disk. 
O-Disk. 
O-Disk. 
D-Disk. 
D-Disk. 
O-Disk. 
D-Disk 
O-Disk. 


Final  Dm 
Type 


Chain. . 
Chain. . 
Chain. . 
Chain.. 
Chain. 
Chain. 
Chain. 
Chain. 
Chain. 
Chain. 
Chain. 

Chain. 
Chain. 
Chain. 

Chain. 


Motorcycle   Records 


The  M.  &  A.  T.  A.  (Motorcycle  &  Allied  Trades  Asso- 
ciation) is  the  governing  body  for  motorcycle  compet- 
tion  in  the  United  States.  Its  records  on  Jan.  1,  1921, 
are  as  follows: 

COMPETITIVE  RECORDS 

These  records  are  for  the  best  time  made  in  M.  & 
A.  T.  A.  competition  for  the  distance,  regardless  of  the 
nature  of  the  course  and  whether  or  not  a  National 
Championship  was  involved: 

SOLO,  61  CUBIC  INCHES 

One  Mile — 45  2-5  sees.— Made  by  Gene  Walker,  Indian,  Cleve- 
land. Ohio,  Sept.   19,  1920.     (Mile  dirt  track.) 

Two  Miles— 1:14  3-5— Made  by  Otto  Walker,  Harley-Davidson 
Sheepshead  Bay.  N.  Y.,   Oct.  11,   1919.     (Two-mile  speedway.) 

Five  Miles— 3:50  4-5— Made  by  Gene  Walker,  Indian,  Read- 
ville,    Mass.,   Oct.   23,   1920.     (Mile  dirt  track.) 

Ten  Miles— 6:19  2-5— Made  by  Gene  Walker,  Indian,  Sheeps- 
head Bay.   N.    v.,   Oct.    11.   1919.     (Two-mile  board  speedway.) 

Twenty-five  Miles— 18:40  3-5— Made  by  Gene  Walker.  Indian, 
Grand  Island,  Nev.,  July  4,  1919.  (One  and  four-fifths  mile 
dirt  track.) 

Fifty  Miles— 32:57  2-5— Made  by  Ray  Weishaar,  Harley- 
Davidson,  Sheepshead  Bay,  K.  Y„  Oct.  11,  1919.  (Two-mile 
board  speedway.) 

One  Hundred  Miles— 1 :07:57— Made  by  Albert  Burns  Harley- 
Davidson,  Sheepshead  Bay.  N.  Y..  Oct.  11,  1919.  (Two-mile 
board  speedway  i 


Two  Hundred  Miles — 2:26:46 — Made  by  Maldwyn  Jones, 
Harley-Davidson.  Dodge  City,  Kan.,  July  5,  1920.  (Two-mile 
dirt  speedway.) 

Three  Hundred  Miles— 3:40:04  4-5— Made  by  Jim  Davis, 
Harley-Davidson,  Dodge  City,  Kan.,  July  5,  1920.  (Two-mile 
dirt  speedway.) 

SIDECAR,  61  CUBIC  INCHES 

One  Mile— 1:13  3-5 — Made  by  Lester  Foote,  Harley-Davidson, 
Greeley,    Col.,    Sept.    17,    1920.     (Half   mile    dirt    track.) 

Two  Miles — 1:49  1-5— Hade  by  Jiggs  Price,  Harley-Davidson, 
Readville,  Mass.,  Oct.  23,  1920.     (Mile  dirt  track.) 

Five  Miles — 4:35  3-5— Made  by  Jiggs  Price,  Harley-Davidson, 
Cleveland.  Ohio,  Sept.  19,  1920.     (Mile  dirt  track.) 

Ten  Miles— 8:15  3-5 — Made  by  Sam  Riddle,  Indian,  Sheeps- 
head Bay,  N.  Y.,  Oct.  11,  1919.     (Two-mile  board  speedway.) 

Twenty-five  Miles — 20:36  2-5— Made  by  Teddy  Carroll,  Indian, 
Sheepshead,  Bay,  N.  Y.,  Oct.  11,  1919.  (Two-mile  board 
speedway.) 

NON-COMPETITIVE   RECORDS 
STRAIGHTAWAY  RECORDS 

(Made  under  M.  &  A.  T.  A.  Sanction) 

Made  at  Daytona  Beach,  Fla.,  in  1920,  not  in  competi- 
tion. Both  professional  and  amateur  classifications.  All 
electrically  timed  and  checked  and  certified. 
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of  American  Motorcycles  for  1921. 


FRAME  AND  WHEELS 


Wheel 
bale 
(In.) 


Diaraond 

Loop. . . . 

Loop 

Loop 

Diamond 

Diamond. 

Loop 

Loop 

Loop 

Loop  &  Crad- 
dleSprings 

Double  Loop 

Loop 

Loop 

Loop 

Loop 

Loop 

Diamond  . . . 

Diamond. . . 


Helical 
Spring 

Leaf  Spring . 

Leaf  Spring. 

Leaf  Spring. 

Leaf  Spring. 

Leaf  Spring. 
Helical 
Spring 

Helical 
Spring 


(In" 


26x3 
28x3 
38x3 
28x3 
25x:! 
28x3 
28x3 
28x3 
26x3 
28x3 
27x.'S'; 

28x3 
28x3 
28.3 

28x3 


Helical. 
Helical. 
Helical 
Helical 
Helical 
Helical 
Helical 
Helical 

Leaf 
Leaf 
Helical 


Leaf 
Leaf. 
Leaf. 
1.  af 


MISCELLANEOUS 


Kick. 
Back 
Kick. 
Kick. 
Kick. 
Kick 
Kick. 

Kirk 

Kick.. 
Kick.. 
Eok. 

Kick.. 
Kick.. 
Kick. . 
Kick.. 

Pedals 

Kick. . 

Kick.. 


Split.  Gem. 
None 


Split-Gen..  . 
Witherbee 
Battery 

Split-Gen. 
Witherbee 
Battery 

Split-Gen.... 


None. 
None. 
None. 
None. 
None. 


External 
1  Inter-Opt. 


External 
1  Inter-Opt. 


Internal 
1  Exter-Opt. 


Internal 
1  Exter-Opt. 


1  External.  .  . 

1  External.  , 

1  External  . . 

1  External 

Coaster  Hub. 
1  Internal 
1  External 


j  E 


$275 
$435 
$450 


$400 
$440 
$535 

$320 
$290 
$250 
$225 


$520 

=  440 

$480 
$600 


PROFESSIONAL,  SOLO  61 

(8-Valve  Motors) — By  Gene  Walker.  Indian,  April  14-15, 
1920.  Kilometer — 19:32  sec.  One  mile— 31:53  sec.  Two  miles 
—1:04:45.     Five    miles— Z:45:62. 

Both  Ways  of  Course— Kilometer— 22:16  North;  21:04  South; 
21:60  average.  One  mile— 35:78  North;  33:62  South;  34:70 
average. 

PROFESSIONAL,  SOLO  61 

(Pocket  Valve  Motors)— By  Gene  Walker,  Indian,  April  14-15. 
1920.  Kilometer— 21:15  see.  One  mile — 34:20  sec.  Two  miles— 
1:09:71.     Five  miles— 3:04:70. 

Both  Ways  of  Course— Kilometer— 23:83  North;  22:11  South; 
22:96  average.  One  mile— 38:00  North;  34:92  South;  22:96 
average. 

PROFESSIONAL,  SOLO  30.50 

(4-Valve  Motors)-   I  leer,  Indian.  April  14-15,  1920. 

Kilometer — 25:80  sec.  One  mile — 40:98  sec.  Two  miles — 1:23:03. 
Five  milea    3 

Both  Ways  of  Course— Kilometer— 28:30  North;  26:12  South; 
27:21  average.  One  mile— 45:63  North;  42:08  South;  43:85 
average. 

PROFESSIONAL,  SIDECAR  61 

(8- Valve  Motors)  — I'.v  Leslie  I'arkhurst,  Harley-Davldson. 
Feb.     17.     1920.     Kilon  'Tie     mile — 42.81     sec. 

Two   miles— 1:25:69.     Five    miles— 3:34  :52. 

Both  Ways  of  Course— Kilometer— 26:54  North;  44:88  South. 
43:85  average. 

1920  NATIONAL  CHAMPIONSHIPS 

One  Mile,  61 — Won  by  Gene  Walker,  Indian,  Cleveland. 
Ohio,    Sept     9.     Time,    45   2-5   sec. 

One  Mile,  30:50— Won  by  Gene  Walker,  Indian,  Akron,  Ohio. 
Aug.   1.     Time,   1:06. 


>n  by  Lester  Foote.   Harley-Davidson, 
Time  1:13  3-5. 


One    Mile,    Sidecar — \ 
Greeley,  Colo.,  Sept.  17 

Two  Miles,  61 — Won  by  Gene  Walker,  Indian.  Akron,  Ohio, 
Aug.    1.     Time,   2:14   3-5. 

Two  Miles,  Sidecar — Won  by  Jlggs  Price,  Harley-Davidson, 
Readville,   Mass.,   Oct.   23.     Time,   1:49   1-5. 

Five  Miles,  61 — Won  by  Gene  Walker,  Indian,  Readville, 
Mass.,  Oct.  23.     Time,  3:50  4-5. 

Five  Miles,  30:50 — Won  by  Albert  Burns,  Indian,  Grand 
Junction.  Colo.,   June  6.     Time,  6:02. 

Five  Miles,  Sidecar — Won  by  Floyd  Clymer,  Indian,  Colorado, 
July   25.     Time,    5:01. 

Ten  Miles,  61 — Won  by  Ralph  Hepburn,  Harley-Davidson. 
Readville,  Mass.,  Oct.  23.     Time,  8:03  2-5. 

Ten  Miles,  30:50 — Won  by  Gene  Walker,  Indian,  Greeley, 
Colo.,   May  3.     Time.    11:25. 

Ten  Miles,  Sidecar — Won  by  S.  J.  Riddle,  Indian,  rottstown, 
Pa  ,    May    ::.      Tlmi  .    10:54. 

Twenty-five  Miles,  61 — Won  by  Albert  Burns,  Indian,  Ascot. 
Los  Angeles,  Cal.,  Jan.  11.     Time,  18:32. 

Twenty-five  Miles,  30:50 — Won  by  Don  Marks.  Indian,  South 
Bend.  Ind.,  July  1.     Time.  27:00  4-5, 

Twenty. five  Miles.  Sidecar — Won  bv  F.  R.  Dreyer,  Indian. 
Phlladi  Iphia,    Pa.,   June   19.     Time,  25:34. 

Twenty-five  Mile  Road  Race — Won  by  Leonard  Buckner, 
Indian.  Savannah,  Ga.,  April  U6.     Time,  40:01. 

Fifty  Mile  Road  Race — \\  .,n  i  Gem  Walker,  Indian,  Savan- 
nah, Ga.,  April  26.     Time,    i. 

Two  Hundred  Mile  Road  Race — Won  by  Ray  Welshaar, 
II:'.  -Davidson,  Marlon,  Ind.,  Sept.  6.     Time  2:48:37:12. 

Three  Hundred  Miles,  61 — Won  by  Jim  Davis.  Harley-David- 
son, Dodge  City,   Kan.,  July  5.     Time.   3:40:04  4-5. 
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British  Motorcycle 

Compiled  for  Automotive 


Aluminum   pistons— No"-?2-62 

&££-£  S:  26o5;  If-  «2"& 


•ift — «       Oronk 


,A11   ^J,.  iron-      O-V   v»lTer13.  2?.  3fc,«»T.MlT.  *§ 
piston    pin— 12     61.    "ri-0^^  'rotchei— 47.       Unit    power    plant 

and   fenders  part  of  frame     <■      ±™»  v 


■Perlmpo-ed  «*~j*S?<$'  It   !•,&*& 

....     57,    84.     85.    95.       *™m<>»    8PR?g  8f 

Tie     17,    81.    36.    66,    69.    76.    79.    82.    83,    84. 

Two    eibaust    valves    per    cylinder— 61. 
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GEAR  RATIOS 


BM 


14  8 
14  8 


Ch 

Ch.  4  B. 
Ch.  4  B 
Ch.  4  B 
Ch.  4  B. 

Ch 

Ch 

Ch 

Ch 

Ch.  4B 

Ch 

Ch 

Ch 

Ch 

Ch*. . . . 

Ch 

Ch 

B 

Ch.  4  B 
Ch.  4  B. 
Ch.  4  B. 
Ch.  4  B 
Ch.  4  B. 
Ch.  4B 
Ch. . . : . 
Ch.  4  B 
Ch.  4  B. 
Ch.  4  B 

Ch 

Ch. . . . 
Ch.  4B 

Ch 

Ch.  4  B 
Ch.  4B 
Ch.  4  B 

Ch 

Ch.  4B 
Ch.  4  B 
Ch.  4  B. 
Ch.  4  B 
Ch.  4B 
Ch. 


Ch.  4B. 
Ch.  4  B 
Ch.  4  B 


Ch.  4  B 
Ch.  4B 
Ch.  4B 
Ch.  4  B 

Ch 

Ch.  4B 
Ch.  4B 
Ch.  4  B 
Ch 


Ch 

Ch 

Ch.  4  B 
'■h  f.  B 
Ch.a  I'. 
Ch.  4B.. 

Ch 

B 


Width 
•< 
Belt 


MUDGUARDS 


3H 


2« 


2'4 
2Ji 
2H 
1M 


24 
2M 
114 


4M 
44 

14 


■'•4 
■'•4 

6M 


3V, 
44 
Hi 


BRAKES,  TYPE 


Cont 
Rim.  . 
Rim.  . 
Rim.  . 
Rim.  . 
Rim.  . 
Exp.  . 
Exp.  . 


Rim  . .. 
Rim.  . . . 
Rim  . . 
Rim ... . 
Rim.  .  .. 
Rim.  .  . . 
Rim. . . . 
V  drum. 
Vdrum. 
Rim.  .  . . 


Rim.  . 
Rim.  . 
Rim.  . 
Rim.  . 
Rim. . 
Rim.  . 
Rim.  . 

V  rim 
Vrim. 
Rim.. 
Vrim. 

V  rim. 
Rim.  . 
Rim.  . 
Rim.  . 
Rim.  . 
Rim.  . 
Rim.  . 
Rim.  .. 
Rim.  . 
Rim.  . . 
Rim,  , 
Vrim. 
Rim.  .  . 
Rim. . . 
Rim.  . 
Rim. . . 
Rim.  .  . 
Rim  .. 
Rim.  . . 
Rim.  .  . 
Rim.  . . 

V  rim. 
Rim.  . . 
Rim. . . 
Rim   .  . 

V  rim. . 
Vrim.. 
Vrim 

V  rim. . 
Rim.  .  . 
Rim  .  . 
Rim.  .  . 
Rim.  .  . 
Rim.  . . 
Rim.  . . 

V  rim 
Rim,  . 
Rim..  . 
Rim. . . 
Rim... 

Him.'.'! 

Rim.  . . 
Rim.  . . 
Rim.  .  . 
Rim  .  . 
Rim.  .  . 
Rim.  .  . 
Rim... 
Rim. . . 
Rim.  .  . 
Cont... 
Coot 
Rim... 
Rim. .. 
Rim... 
Vrim 


Exp 

Exp 

Belt  rim, . . . 
Belt  rim. . . , 
Belt  rim  . . 
Exp.  4  Cont 

Cont 

Cont 

Exp 

Belt  rim... 

Exp 

Exp 


Exp 

Exp 

Belt  rim 
Belt  rim  . 
2  bands . . 
2  bands.  . 
Belt  rim. 
Belt  rim 
Belt  rim. 

Exp 

Belt  rim  . 
Belt  r.m 
Belt  rim. . 

Exp 

Exp 

Belt  rim 


Belt  rim 
Belt  rim 
Belt  rim, 

Exp 

Belt  rim 
Belt  rim 
Belt  rim 
Belt  rim 
Belt  rim. 


Vrim 

Exp 

Exp 

Belt  rim  ... 

Cont 

Belt  rim. , . . 
Belt  rim. . . . 

Exp 

Exp 

Belt  rim. . . . 
Belt  rim... 

Vrim 

Vrim 

Belt  rim,... 
Belt  rim, . . . 
Belt  rim.  . . 
Belt  rim. . . . 

Cont 

Belt  rim.... 
Belt  rim  . . 
Belt  rim. . . . 

Exp 

Belt  rim  ... 

Exp 

Exp 

Belt  rim... . 
Belt  rim. . . . 

Exp 

Belt  rim  ... 
Belt  rim. ..  . 
Belt  rim 

V  rim 

Exp.  drum.. 
Belt  rim. . . . 

Exp 

Exp 

2exp 

Belt  rim 

Belt  rim. .. . 

Vrim 

Exp 

V  rim 

V  nm 

.  Belt  rim  , . . 
.  Belt  rim 

Belt  rim 

.  Belt  rim.... 
,  Vrim 

Belt  rim... 

Belt  rim.  . . 

Belt  rim 

Belt  rim. . . . 

Belt  rim 


28x3 

26x2' 4 

26x2  >f 

26x2'4 

26x24 

28x3 

26x2 i i 

28x3 

28x3 

26x2',' 

-.;,.'■, 

26x24 

26x23 , 

26x2  4 

26x24 

28x3 

28x3 

24x2 

26x2  if 

26x24 

28x21, 

26x2>4 

26x2'. 

26x2'f 

28x3 

26x2'f 

26x2'f 

26x2?-j 

26x24 

26x24 

26x24 

28x3 

26x2'f 

26x2  'f 

26x24 

28x3 

26x24 

28x24 

26x3 

26x2'4' 

26x2'., 

26x24 

26x2 If 

26x21., 

26x2  'f 

28x3 

26x2  if 

26x24 

28x3 

28x3 

26xl?f 
24x2 

26x24 

26x2'.; 

28x3 

26x2 If 

28x2 'f 

28x24 

26x24 

26x2  4 

26x2^ 

26x24 

26x2'  ,' 

26x24 

26x24 

26x24 

24x2 

26x24 

26x24 

28x24 

28x3 

26x2 if 

26x24 

28x3 

26x24 

26x2  4 

L'6x'."„ 

26x2'.. 

26x24 

26x2 'f 

26x24 

28x3 

28x3 

24x2', 

26«2M 

26x24 

24x2' f 

26x2 'f 

26x3 

26x2'f 

:'m:", 

26x2', 

26, 2 '.. 

26x2', 

26x24 

26x2 'f 

26x24 

28x3 

28x3 


TANK 
CAPACITY  Fool 

Footrests 


3 

B 

3 

B 

3 

B 

3 

B 

4 

B 

? 

B 

4 

0 

4 

B 

3 

B 

3 

B 

3 

B 

3 

R. ... 

3 

0 

24 

B 

:;'.. 

B 

3 

B 

2 

R 

2 

B 

3 

B 

3 

B 

1. 

R  ... 

1, 

0 

?, 

B 

3 

B 

3 

R 

3 

R 

3 

B 

3 

R 

3 

R 

3 

B 

3 

B 

B 

B 

B 

B 

3 

B 

4 

B 

6 

B 

3 

B 

3 

B 

? 

B 

? 

B 

B 

1 

B 

4 

B 

2 

B 

2 

B 

2 

B 

•>, 

B 

?, 

B  

1 

P 

2 

R 

3 

B 

It 

B 

1, 

R 

3 

R 

1 

R 

3 

B 

< 

R 

1 

R 

4 

R 

4 

B 

3 

R 

4 

B 

4 

B 

1 

B 

3 

B 

1, 

R 

7. 

B 

1, 

B 

\ 

R 

\ 

B 

1 

B  

3 

R 

\ 

R 

1 

R 

t 

B 

I 

B .  .  .  . 

?, 

B. . . . . 

B 

B 

B 

1 

R 

' 

R 

R 

: 

B 

R 

3 

T> 

1 

1 

9 

3 

) 

It 

* 

* 

1 

A.  J.  S 

Allon 

Bat 

Beardmore  Precis! 

Blackburne 

Blackburne 

Bradbury    . . 

Bradbury 

Bradbury 

Brough 

Brough    .     . 

B.  S.  A 

B.  S.  A... 

Connaught.  . 
Connaughl 

Coulson 

Coulson    ,  ,  . 

Diamond 

Diamond 

Dot 

Dot 

Dougla, 
Danelt ... 
Enfield 
elsior 


Water    noted    entino— 80.      Cylinder 

II— Bnli :   ll— ii.,ii.T.     Dntrlne    i.uiirl 
K-F— Forced    Feed.      Oiii.-Ii     Cont  roll    II  — 
Fooi    lloardi   or   Footrmt:    II—  Foot    B 


Ki-mt-iii:  V— Vertical;  Ve— Vee ;  H— riorlioi 
.  BTitemi  Sp— Bpjith;  C-S— Clrcnlatlng  Spli 
Band:    P— Foot.      Type    of  Trai laaloi 

nln;    It— Foot    J(,.5ta;    n— Optional;    P— Pednla. 


till;  I — Inclined.  KiiLtlne  Benr 
«),  :  F— Oil  mixed  with  fuel  :  II- 
:    €■■• — T'linlii  :    II— licit;    •— Chnln 


34  Excelsior 

35  Excelsior 

36  Excelsior 

37  Francis  Barn 
3g  Hazlewood 

39  Hazlewood 

40  Hobart 

41  Hobart 

4J  Humber    ... 

43  Ho.ki.on 

44  Ho.ki,on 

45  Imperial.    . 

46  Impcri.l 

47  James    .... 
4g  Jamet 

49  James 

50  James 

51  J-E.S 

52  JE.S.    .    . 

53  u''« 

54  L.M.  C 

55  LM.C 

56  Matchless 

57  Mello  Tyler 
5g  Norton .... 

59  Norton 

60  Norton    .... 

61  N»< 

62  Nul 

63  Nul 

64  Olympic.  .  . 

65  P   *  M 

66  Quadrant    .  . 

67  Quadrant    . 

68  Radico 

69  Raleigh 

70  Rorer 

71  Ro»« 

72  Rorer 

73  Ruh» 

74  Ruby 

75  Rub, 

76  Rudge 

77  Rudge 

78  Rudge 

79  Rudge 

80  Scotl 

81  Sun 

82  Sunbeam    .  . 

83  Sunbeam 

84  Superb  Four 

85  Triumph    .  . 

86  Triumph    . 

87  Triumph 

88  Velocelte 

89  Wilkin 

90  Wilkin 

»l  Woll 

92  Woll 

93  Woll 

94  Woll    

95  Wooler 

96  Wo.ler 

97  Zenilh 

98  Zenith 

99  Zenilh 
100  IZenith 

nKai  1"— Plain; 

Shaft; 

ft   Belt   Optional 
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Summary  of 

British 

Motorcycle 

Specifications 

By   M.  W.   Bourdon 
See  table  on  page  374 

Number   of   Cylinders 

Four    lonly 

Three    lonly 

Remainder: 

1-cylinder   57  per  cent 

•2-cylinder    43  per  cent 

•25    per    cent    horizontally 
opposed. 

Engine  Type 

Four-cycle    80  per  cent 

Two-cycle   20  per  cent 

Up  to  2%  hp.: 

Four-cycle    55  per  cent 

Two  cycle    45  per  cent 

Cylinder  Heads 

Integral    76  per  cent 

Detachable   21  per  cent 

Valve   Location 

Side    6S  per  cent 

Valveless   20  per  cent 

Both    overhead 6  per  cent 

Inlet    overhead 6  per  cent 

Crankshaft    Bearings 

Plain    45  percent 

Ball    36  per  cent 

Roller    13  percent 

Ball  and  plain 6  per  cent 

Big-End   Bearings 

Plain    61  per  cent 

Roller    36  per  cent 

Ball    3  percent 

Piston    Material 

Cast   iron    98  percent 

Aluminum    2  per  cent 

Number  of   Rings 

Th^e    65  per  cent 

Two    35  per  cent 

Wrist   Pin 
Fixed   in   piston. .  .SI  per  cent 

Fixed   in  rod 15  per  cent 

Floating  4  per  cent 

Lubrication 

Splash     73  per  cent 

Circulating  splash. 20  per  cent 

With    fuel 5  per  cent 

Forced    2  per  cent 

Clutches 

Plate    95  per  cent 

Miscellaneous    5  per  cent 

Clutch   Control 

Hand   S6  per  cent 

Foot     H  per  cent 

Number  of  Gear  Changes 

1-speed   1  percent 

2-speeds    32  per  cent 

3-speeds   54  per  cent 

Variable  belt  pulley  7  per  cent 

Gearset   Mounting 

'.'1  per  cent 

Unit  with  engine..  9  per  cent 

Transmission 

nd  belt  . .  .48  per  cent 

Chain    10  per  cent 

Belt  only  12  per  cent 

(Continw  d  on  i>"!/e  377) 


Motorcycle  Exports 


1913 

1914 

1915 

1916 

1917 

1918 

Jul;  1 

Dec.  31 
1918 

Calendar 
Vear 
1919 

1920 

Total 
lor  All 

Europe: 

S5 
$5, 176 

S8 

$6,269 

H 

$4,479 

S9 

$8,043 

86 

$17,525 

2 

$338 

115 

$23,298 

IS 

$4,570 

8 

$805 

16 
$3,424 

85 

$17,819 

40 

$9,220 

Ot 

$3,162 

1 
$262 
1,036 

$203,734 

/, 

$828 

1.SS5 
$236,362 

6 

$1,174 

3 

$671 

27 

$6,238 

1 

$200 

48 

$9,593 

3 

$717 

$500 

is 

$8,28! 
1 

$146 

U 

$2,945 

l 
$166 

1 
$62 

16) 
$30,330 

$5,875 

65 
$11,803 

IS9 

$43,325 

78 

$13,798 

1SS 
$29,663 

tsi 

$48,201 

IS 

$2,230 

Sit 
$70,054 

89 

$17,885 

40 

$8,009 

$19,014 

iOS 

$75,505 

76 

$16,443 

179 

$34, 106 

6 

$1,229 

1.604 

$320,009 

16 

$3,284 

1,065 
$193,987 

5 
$1,242 

SI 
$7,725 

!6 

$5,481 

S 

$1,998 

6 
$1,455 

$1,685 

16 

$4,086 

80 

$15,980 

4 

$630 

! 

$376 

1 

$150 

no 

$23,470 

7 

$1,535 

I 
$151 

149 
$24, 163 

66 

$11,573 

2 

$597 

111 

$24, 190 

Si8 
$67,962 

114 
$20,656 

91 
$18,609 

649 

$137,771 

131 

$21,472 

90 

$18,556 

* 

$1,327 

.i'-'  1 

$578,836 

SS 

$8,393 

SSI 
$140,015 

$442 

6 

$1,159 

'■• 

$12,637 

3 

$919 

S 

$1,897 

7 

$1,226 

n 

$2,585 

s 

$1,625 

U 

$2,833 

76 

$13,880 

1 
$196 

i 
$484 

69 

$12,798 

1 
$228 

784 

$128,186 

116 
$36,121 

4 
$868 

790 

$147,223 

998 

$190,512 

227 

$41,943 

197 
$41,031 

1,103 

$494,338 

106 

$36,040 

457 

$88,325 

S.797 

$732,582 

109 

$21,900 

60 

$10,738 

I 
$250 

$148,409 

I 

$1,418 

4 

$804 

$330 

1 

$200 

76 

$15,387 

51 
$9,877 

11 
$2,505 

5 

$757 

18 

$3,080 

li 

$2,506 

$4S0 

SS 

$12,217 

""it 

$1,733 

HI 
$20,299 

757 
$135,787 

78 
$14,562 

S 
$495 

1 
$293 

i .  38 : 
$349,667 

$237,008 

758 

$162,126 

til 

$57,981 

14 

$1,679 

703 

$146,398 

1,059 

$245,062 

287 

$61,710 

t,08i 

$196,645 

S 

$450 

31 

$8,125 

$400 

8 

$462 

61 

$15,574 

8 

$1,638 

WS 

$23,360 

5 

$1,062 

11 
$2,204 

SS 
$4,672 

$5,318 
10 

$1,949 

73 

$15,076 

(0 
$1,173 

2 
$368 

6 
$900 

i 
$1,015 

173 
$35,929 

S 
$650 

90 
$20,946 

1 

$400 

8 

$2,000 

1.940 

$464,661 

86 
$21,414 

lit 

$56,045 

4S6 

$90,162 

73 

$13,071 

2 

$393 

ts 

$5,706 

/ 

$39 

1,041 

$198,739 

$5,033 

2 

$575 

1 

$290 

6S 

$16,710 

SO 

$4,458 

59 

$14,622 

S 

$750 

14 
$2,763 

30 
$5,327 

14 
$2,452 

81 
$4,167 

tes 

$36,408 

/< 

$1,029 

8 

$904 

4 

$636 

li 

$4,026 

$48,655 

II 

83,850 

10 

$2,755 

561 

$121,578 

80 
$19,870 

1S5 
$27,821 

S* 

$58,550 

199 
$65, 130 

4 

$987 

6 

$1,037 

$3,212 

14 

$3,717 

1 

$599 

$1,52' 

4 
$886 

60 

$12,898 

i 

$403 

SSSl 

$50C 

( 

$31. 

8 
$19,66. 

8 

$1,620 

S 

$500 

571 

$143,231 

1.S81 

$348,265 

149 

$38,015 

271 

$84,421 

16 

$5,064 

IS 

$7,04S 

1.069 

$296,584 

S.656 
$716,681 

1,787 
$518,472 

Sil 
$103,882 

1.079 

$293,332 

2.G5I 

$776, 120 

145 

$41,590 

SO 

$7,405 

1,158 

$326,307 

14 

$3,747 

3 

$395 

1 

$75 

t,6Si 

$380,325 

45 

$13,051 

3 

$961 

5 

$1,860 

SO 

$8,373 

18 

$5,849 

36 

$10,465 

4 

$726 

5 

$1,274 

15 

$3,441 

10 

$2, 647 

9 

$1,884 

175 

$46,330 

$457 

tl 

$5,412 

1 

$300 

16 

$6,421 

It 

$3,651 

487 

$125,929 

11 

$6,797 

1.033 

$323,344 

/ 

$108 

ru 

$208,406 

159 
$80,516 

$164,406 

5 

$1,227 

18 

$5,447 

t,281 

$652,450 

14 

$6,210 

5,181 

81,433,8.54 

1,828 

$517,432 

16 

$12,288 

118 

$74,350 

4 

$1,644 

1,416 
$457,841 

SI. 67 l] 765 

591 

$161,020 

S9 

SI  2, 036 

2.783 

$786,419 

HI 

$35,786 

S 

$624 

1 

$83 

1.S13 

$339,350 

5 

$1,542 

a 

S13.0S5 
5 

$1,371 

ti 

$7,748 

27 

$8,264 

13 

£5,8,15 

61 

$17,829 

1 

$470 

8 

$2,999 

58 

$16,947 

28 

$6,043 

17 

$4,863 

$60,018 

3 

$966 

19 

$9,151 

1 

$387 

1 

$250 

9 

$2,089 

597 

$171,615 

u 

$9,030 

Azores,  and  Madeira  Islands 
Belgium 

*4 

$7,525 

1,685 

$483,705 

Bulgaria 

1 
$108 

4.002 
$898,901 

507 
$136,808 

Fr.ne, 

1,555 
$369,735 

334 
$67,550 

5 
$833 

65 
$14,302 

Iceland,  and  Faroe  Islands 

Italy 

40 

$11. SOS 

iS,888 

$2,149,705 

Malta,  Gozo  and  Cyprus  Islds.. 
Netherlands 

Si 

$6,210 

10.514 

$2,688,472 

4,928 
$1,310,727 

25 
$12,288 

1,550 
$402,157 

4 
$1,644 

S.S59 
$727,112 

4,*94 
S1.129.45S 

Swed 

10,411 
S2.S50.167 

749 
$205,559 

70 

S19.703 

11,017 
$3,015,303 

S9S 
$73,938 

55 
$11,757 

North  America: 

I 
$250 

3 

$197 

9,530 
$1,898,968 

Central  American  States: 

16 

$4,584 

159 
$42,453 

21 
$4,796 

37 

$10,547 

379 
$91,945 

80 
$22,091 

405 
$96,841 

Newfoundland  and  Labrador  . . 
West  Indies,  British: 

43 
$9,454 

62 

$14,636 

179 
$38,801 

m 

$26,771 

Other  British    

Cuba ♦... 

Danish  (Virgin  Is.  of  U.  S.)    ... 

69 

$13,343 

948 

$221,093 

12 

$2,604 

103 

$22,655 

10 
$2,471 

S9 

$9,191 

4» 
$11,158 

South  America: 

1,968 
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Covering  Eight  Years 


1913 

1914 

1915 

1916 

1917 

1918 

Jul,  I 

Dec.  31. 

1918 

Cal-ndar 
Year 
1919 

1920 

Total 
for  All 
Years 

South  America — Continued: 
Boliria 

57 

$12,090 

39 

$3,134 

4 

$900 

t 

$436 

t 

$338 

15 
$2,921 

18 
$3,466 

IS 

$4,542 

6 

$1,350 

4 

$570 

U 

$3,349 

t 

$591 

3 

$642 

im 

$25,833 

1 
$206 

ti 
$4,706 

ise 

$22,664 

6 
$1,157 

til 

$42,052 

m 

$6,784 

1 

$261 

61 

$10,935 

sr 

$7,967 
9 

$2,066 

6 

$852 

$1,523 

3 

$632 

10 

$2,409 

ts 

$4,725 

to 

$4,786 

11 
$2,404 

11 

$2,116 

7 

$1,811 

to 

$4,911. 

I 

$325 

tl 

$4,548 

; 

$115 
3 

$64.8 
1 

$152 

786 

$132,998 

19 

$6,029 

125,681 

t 

$418 
187 

$33,65! 

1 
$251 

! 
$493 

J, 
$739 

l 
$201 

II 
11,827 

43 

$7,743 

I 

$570 

tl 

$2,359 

1 

$135 

7 

$1,356 

3 
$847 

4 
$912 

I 

$246 

IS 

$6,790 

.' 
$413 

4 
$925 

3 

$1,211 

54 

$11,871 

I 

$690 

H 

$3,597 

8 
$1,375 

709 

$137,269 

SSS 

$49,072 

n 

$1,560 

135 
$29,383 

f 

$396 

SSS 

$101,210 

1 

$834 

u 

12.  732 

I 

$438 

/ 
$473 

i 
1283 

1 

9 
$1,606 

7S 
$9,966 

14 
$2,406 

IS 
$2,607 

$1,493 

S 

$1,3S3 

l 

$196 

8 

$1,576 

tl 

$4,743 

4 

$456 

14 
$2,431 

11 
$2,562 

7 

$1,008 

tl4 

S40.38S 

11 

$1,789 

18 

$3,050 

185 

$34,753 

IS 
$4,353 

19 
$3,191 

IS 

$3,738 

6 

$1,189 

t.394 

$475. 157 

1,576 

1282,049 

10 

$2, 120 

$51,276 

n 

$15,689 

$204,302 

69 

$12,210 

9 

$2,056 

to 

$3,559 

3 
$502 

ts 

$5,000 

s 

$575 

7 

$1,918 

88 

$16,051 

34 

$6,389 

u 

$2, 128 
13 

$3,111 
SO 

$5,047 

15 
$4,546 

49 
$9,207 

tl 
$4,746 

6 

$787 

91 

$16,943 

IS 

$4,852 

558 

$111,411 

U 

$15,773 

140 

$26, 198 

1,079 

$229, 167 

37 

$7,531 

l!t 

$25,716 

tl 
$5,380 

tl 
$3,626 

t,998 

$634,011 

1,108 

$236,432 

5 

$1,330 

t 

$628 

l 

1298 

141 
$30,743 

f.i 

$3,575 

1,384 

$252,478 

31 

$5,033 

5 

$984 

$7,251 

1 

$432 

t 
$300 

1 
$217 

1 

$355 

4 

$1,034 

11 
$2,151 

94 
$23,387 

88 
$18,041 

IS 
$2,472 

11 
$2,216 

65 
$8,828 

5 

$1,103 

IS 

'    $5,892 

* 

$573 

79 

$14,172 

10 

$2.3:16 

16 

$3,796 

140 

$30,899 

68 

$16,192 

151 

$50, 126 

18 

$3,070 

384 

$78,324 

* 
$730 

17 
$3,311 

J, 678 

$380,786 

73/ 

$157,432 

1 

$267 

4 

$1,186 

1 

$96 

163 

$35,725 

1 

$289 

88 

$12,336 

$449, 8-16 

156 

$34,358 

1 
$237 

/ 

$360 

9 

$520 

3 

$638 

18 

$4,583 

6 

$1,572 

5 

$740 

3 

$798 

6 

$1,170 

19 

$4,935 

1 

$347 

67 
S10.S11 

1 
$200 

3 
$685 

10 
$2,146 

168 

$52,591 

1 

$108 

14 

$3,549 

no 

$64,056 

6 
$860 

I 
$591 

1,004 

$251,433 

310 

$79,742 

3 

$1,001 

3 

$513 

to 

$4,032 

tl 

$2,737 

119 

$36,277 

15 

$4,500 

I 

$565 

4 

$1,560 

147 

$32,835 

67 

$17,518 

8 

$2,067 

to 

$2,864 

1 
$120 

1 

$370 

90 

$22,715 

S 

$1,885 

6 

$1,439 

139 

$47,883 

It 

$2,520 

7 

$1,951 

681 

$189,108 

106 

$23, 630 

34 

$11,393 

634 

$142,007 

85 
$24,515 

$208,066 

11 

$4,493 

4 

$1,564 

1,004 

$570,967 

1,308 

$378,020 

3 

$1,023 

11 

$2,426 

IIS 

$32,092 

1SS 

$31,570 

1 ,  786 

$480,814 

186 

$39,869 

6 

$1,666 

U 

$14,887 

17 

$3,886 

/ 

$175 

0 

$2,416 

17 

$5,012 

6 

$1,694 

t68 

$81,485 

ISO 

$37,5S8 

U 

SS.032 

34 

$9,483 

• 
$1,695 

1 

$312 

IS 

$4,918 

1SS 

$40,767 

8 

$2,384 

137 

$49,874 

7 

$1,660 

19 

$5,283 

1,331 

$381,815 

S44 

$87,415 

161 

$48,326 

1.S8S 

$371,762 

14 

$3,175 

167 

$44,710 

761 

$206,806 

10 
$2,687 

19 

$4,864 

5 

$1,235 

1,910 

$855,581 

t,007 

$569,741 

7 

$2,459 

1 
$110 

too 

$54,119 

* 

$530 

107 

$29,725 

1,536 

$150,325 

27 

$7,202 

18 

$5,835 

184 

181,968 

$2,091 

4 
(968 

1 
$207 

1 

$203 

.? 

$1,050 

37 

$11,591 

38 

$9, 190 

964 

$249,075 

417 
$100, 1S5 

97 
$23,421 

86 

no 

$1S,475 

4 
$1,695 

1 
$120 

. 

* 
$508 

69 
$15,162 

363 

$93,589 

Veneiueli           

90 
$19,494 

Alii: 

Aden      

18 
$4,903 

China  

619 
8144,191 

Kwantung    leased  territory!     . 

$18,552 
77 

t.sto 

71.5 

Other  British  East  Indies 

4ss 

$108,872 
3.777 

French  East  Indies   

15 

$3,283 

275 

$88,743 

1, 681 

Persia 

I 

60 

Sum 

98 

$20,366 

13 

$3,748 

14,507 

$3,442,908 

7,538 

Turker  in  Asia 

Oceania.  British: 

New  Zealand 

40 

$9,760 

"' 

$5,910 

3 

$504 

r,  ,i<; 

$305,112 

3 

S819 

45* 

$96,446 

8.915 

$2,015,695 

440 

$104,257 

64 

$13,766 

393 

$108,842 

18 

16,646 

3 

$849 

4 

$968 

3 

$507 

-i 

$719 

1 

$203 

It 

Wt 

$26,548 

6 

$1,213 

Africa: 

South 

Eul 

French  Africa 

K.  me  run 

Liberia 

lUlun  Africa 

• 

118,313 

Value 

Summary  of  British 
Motorcycle     Speci- 
fications 

(Continued    from    page 
376) 

Frames 

Rear  rigid   90  per  cent 

Rear   sprung    10  per  cent 

Wheels 

•Non-interchange- 
able     S5  per  cent 

Interchangeable    .  .15  per  cent 
(*15  per  cent  have  knock  - 

-out  rear  spindles.) 

Front   Brakes 

Kim    76  per  cent 

v  rim    18  per  cent. 

Expanding,    drum.   4  per  cent 
Contracting,    drum  2  per  cent 

Rear    Brakes 

Belt  rim    56  per  cent 

Expanding,    drum. 25  per  cent 

Special  V  rim 11  per  cent 

Contracting,  drum.  5  per  cent 


Motorcycle 
Wheel  Materials 

The  present  S.A.E.  Rec- 
ommended Practice  for 
Motorcycle  Spokes  and  Nip- 
ples, specifies  a  steel  slightly 
different  from  that  of  S.A.E. 
Steel  No.  1045. 

Present  Specified 
Composition 
•  i   Carbon    . . .   0.40  to  0.55 
1 .    Manganese, 

mill 0.50 

' ,  Phosphorus, 

max 0.03 

Sulphur, 
max 0.05 

S.  A.  E    Steel   No.   1045 
0.40    to    0.50 
0.50    to    0.S0 
0  045 
0.05 

In  order  to  have  the  speci- 
fication conform  to  the 
standard  steel  the  present 
recommended  practice  has 
been  revised  to  specifiy 
S  A.E.    Steel    No.    1045 

1 23)    Motorcycle   Wheels   and 
Rims 
The    pn  s.  ill     S.A  e.     Etec 
ommended    Practice  for 
Motorcycle   Wheels  and 
Rims,   specifies  a  steel  com- 
positlon     for     rims    which     is 
same    as 
and      ii"     more     satisfactory 
than    S.A.E.    Steel    No.    1010. 
hence  present  practice  is  re- 
vised  to   specify   No.    1010. 

Present  Si> 

Composition 
%  Carbon  . . .  0.10  to  0.15 
' :  Manganese,  0.40  to  0.60 
'.   Phosphorus, 

....  0.05 

-.  Suli 

max 0.05 

S  \  E,  Steel 
010 

s.    \.  E    Steel  No.  1010 
0.05    to 

to  O.fiO 
0.045 
0.05 
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Marine  Engine  Specifications  for  1921 


Acme  4-Cycle  G.-K. 

H.D. 

H.D. 

H.D. 

H.D. 

H.D. 

H.D. 

H.D. 

H.D. 

H.D. 

H.D. 

H.D. 

H.D. 

H.D. 

H.D. 

H.D. 

H.D. 

s.ll  S.D. 

S.H.S.D. 

5B.S.D. 

S.H.S.D. 

S.H.S.D. 


1H%9 

B)|x  7J 2 

7«x» 

8J4xlO 

6!4x  7>2 

7^x9 

SKxlO 

BHxlOH 

">-■■.  7H 

7Mx9 

8KxlO 

S»4xl0>2 
6i4x  75-2 
7^x9 

>ii  ,xlO 

S».lXl0'2 

BUx  71  2 

6Vix7!2 
fiijx  7'.. 
I>i4x  7)2 


Aerothrust  2-Cycle  G.-K. 


Amphion  2-Cycle  G. 


Anderson  4-Cycle  G.-K. 


Arrow  2-Cycle  G.-K. 

K-l  2J-5-3      1%%  3 


Automatic  4-Cyde  G.-K. 

Open  3  4^x  5 

Closed  6  4^  5 

9  4Hx  5 

6  51/2X  7 

12  5Hx  7 

18  5^x  3 

24  5V2X  7 

25  7),ix  9 
37  VAa  9 
50  VM  9 
75  10    xl4 

100  10    xU 


5Hx7 
5Hx7 
6!^x  8 
6!-zX  8 
1*9 
7Hx9 
BVSlO 
SHxIO 


2-Cycle  G.-K 

2H 


:;',■.  3M 
8K«  3H 
«H«  IK 
5Mx  5 
SjSi  3j  i 
8j£  ;i>, 
iffi  i', 


Capital  4-Cycle  G. 


32-34       1 
60-65       • 


Barber  2-Cycle  G. 


»Hx3H 

8H»  3M 


750 


1470  M.&B. 

1850  M.&B. 

2250  M.&B. 

2925  M.4B. 

3975  M.4B. 

2550  MAB. 

4075  M.4B. 

5050  M.&B. 

1.'  -11  MAP 

5475  M.4B. 

5160  M.4B. 

6675  M.4B. 

S200  M.4B. 

5825  M.&B. 

6950  M.&B. 

-.'. M.&B. 

10800  M.&B. 

2150  J.S. 

2450  J.S. 

3350  J.S. 

4800  J.S. 


400  Bat. 

550  Bat. 

1000  Mag. 

1600  Mas. 

2900  Ma?. 


36  B. 
60  B.orl 
110  B.orl 
85     Ma 
SO    Mag 


M. 


300  M.&B. 

525  M.&B. 

760  M.&B. 

643  M.&B. 

1115  M.&B. 

1425  M.&B. 

I  mii  1  M.&H 

2625  M.&B. 

3465  M.&B. 

4430  M.&B. 

8000  M.4B. 

117MI  M.&B 

1850  J.S. 

2700  J.S. 

1950  J.S. 

2900  J.S. 

8000  J.S, 

4MIII  J.S. 

4000  J.S. 

6000  J.S. 

6000  J.S. 

9000  J.S. 


140  Bat 

150  Bat. 

200  Bat. 

335  Bat. 

220  Bat, 

280  Bat. 

350  Bat, 

495  Bat 

595  Mag 


ABBREVIATIONS ■  H-D— Heavy  Duty!  t— Semi- 
Blgh     Speed,     BeavJ     '  Mint— 

,, :  J.S .lump  Spark  ;   Beds  Bo— Berling  or 

1  :i -in  11— Blsemi B  or  M— Batten     01 

.,,  <; — Gasoline:  K — Kerosene;  i» — I'lstlllate; 
S-D— Semi  Diesel;     It-K— Atwater-Kent. 

■  1 ' '  ■  •  ■    ■    1 iin  1 '     r' 

more  than  one  figure  given-  na  for  Instance  7-900 — 
it  Indicate!  that  tin-  R  P.M.  range  la  7(n>  to  900. 
ju  each   case   the  first   number  represent!   1 Ireds. 


iv.  m 
4",,  m 

i\x  4»4 
5J&5M 

5i2x5i4 
5^j  iH 
6Hx6H 

lii.x  fii., 
„i..<  .'.i, 


No.    Normal       Weight 

Cyls.  R.P.M.    Complete  Ignition 
Lb. 

3        750  190  J.S. 

600  150  J.S. 

500  270  J.S. 

500  390  J.S. 

300  245  J.S. 

500  375  J.S. 

500  500  J.S. 

i00  270  J.S. 

>00  535  J.S. 


No.     Normal      Weight 
Cyls.  R.P.M.     Complete  Ignition 


Barber  4-Cycle  G. 


B.O.E.C.  4-Cycle  K.-Fuel  Oil 

A-12M        50  12H'xlS  Single  250 

Barker  2-Cycle  G.-K. 

A                 lJi        3ftx  3! 2  1  500 

B                  21 2  4i  8x41,4  1  500 

C                 4           2    x  l&  1  450 

D                 fii  ,        51  .x  fii2  1  400 

G                 8           4-ftx  5  2  450 

Bolinder  2-Cycle— Surface  Ignition 

500  201-2x291.  4  160 

320  16!2XlS's  4  225 

240  14Hxl8%  4  250 

160  16i2Xls:s  2  225 

120  14Hxl6is  2  250 

90      •  13    X13H  2  300 

80  13    xWi  2  325 

65  ll>gxl2J4  2  350 

50  lOHxll  2  375 

40            91 2X  9"-s  2  425 

30            SMx  9  2  450 

40  13    xl3»£  1  325 

32  HJ-8XI214  1  350 

25  1054x11  1  375 


Brennan  4-Cycle  G. 

M  17-20      4 

B  25-35 

"B"  spec  35-iO 

6B  40-50 

fiB  Mi  x.  40 


41  2X  5 
41  2x  5 
4i  2.x  5 


30-40 

35-50 

40-80 

6D  75-100  4'j\  til  2 

Bridgeport  2-Cycle  G.-K. 

40  4J4  4Hx  5 

.ill  6  5I4X  5I4' 

80  9  5'  >x  5 

LOU  12  5'4x  5i4' 

243  30  6Hx  7 

363  45  7I2X  9 

484  60  7Hx  9 

142  14  51-2X  6M 

Buffalo  4-Cycle  G.-K. 


40-tii 


■Mi   -" 

10-12  5 

13-15  6 

20-22  7 

20-24  5 

26-30  6 
I"  15 

60-70  7 

88  100  in 

125  150  »i 

H.  L.  B.  2-Cycle  G. 


Diesel  4-Cycle  D. 


3«x5 

:;■>,  x  :. 


7'j 


J.S. 

400    J.S. 

695    J.S. 

925  J.S. 
1950  J.S. 
2850    J.S. 


110  Opt. 

170  Opt. 

220  Opt. 

350  Opt. 

380  M.4B. 


Diesel  2-Cycle 

CM.  650 

CM.  1100 

CM.  1800 

C.M.T.  1100 

CM.T.  1850 

C.M.T.  3000 


17  x27 
22  x34 
2S    x44 


1M  3    x  21/S 

3  3Mx3% 
6  3Hx  3U 

4  4Hx  4 
8  4^x4 


Perfection  2-Cycle  G. 


3'4x  Vi 

:<-.n  hi  .: 
4 '4'.  4' 2 
5^x5 

3Vb  3!  i 

4»4X    4'  2 

514x5 
434x41.; 

25fc  m 

?.,i  m 


Perfection  4-Cycle  G. 


Chesapeake  4-Cycle  G. 


Chesapeake  2-Cycle  G. 


Honest-Clay  4-Cycle  G.-K. 


lb. 

650  B.&M. 

750  B.4M. 

700  B.&M. 

850  B.4M. 

950  B.&M. 

850  B.&M. 

1100  B.&M. 

1250  B.&M. 

Mill  B.&M. 


225  Opt. 

260  Opt. 

375  Opt. 

470  Opt. 

1800  Bosch 

3200  Bosch 

4000  Bosch 

850  Bat. 


240 
400 
710 
800 
1730 
2600 
117(1 
1400 
2100 
1960 
2525 
3655 
4850 
vim 
u-.iiii 


20  4 

100  11 

47000     

mii  in  Quale  4-Cycle  HV1D. 

92000     

135000     4-M-28        30  4?. 

185000     4-S-30         30  4?. 


31  ix  4 


4i4x4i2 
51 2x  6i4 


5    x5« 

51 2x  614 
5    x  514 

■>'  2X    ,;,4 


4 

4!^x  5 

8 

4}*x5 

K. 

6 

5Hx  7 

K 

8 

6J4x  7 

R. 

10 

71  jx  7 

R. 

12 

5i,x  7 

R. 

16 

6!2X  7 

R. 

20 

7>2X  7 

R. 

25 

5Hx7 

R. 

35 

tii  _A  7 

R. 

50 

71 2X  7 

0. 

25  28 

7i  2X  9 

0. 

30-35 

8J  a  9 

0. 

■      1 

81.2X10' l 

T. 

40-50 

Si  2X10 

T. 

80-100 

8J4ll0 

Clift  4-Cycle  G. 

4 

;  • , ,  r 

8 

3k'x  4!j 

2-800 
2-700  ' 
1-600 
1-1000 


135  J.S. 
140  J.S. 
205    J.S. 


140  Bat 

150  Bat 

200  Bat 

335  Bat 

220  Bat 

350  Bat. 

495  Bat. 

600  Bat 

65  Bat. 

50  Mag 


650     Mag. 
75     Mag. 


205  M.orB. 

250  Bat. 

330  Bat. 

500  Bat. 

340  Bat. 

380  Bat. 

480  Bat. 

760  J.S. 


1900  M.4B. 

3300  M.&B. 

4500  M.4B. 

575  M.4B. 

700  M.4B. 

950  M.4B. 

1100  M.4B. 


350  Mag. 
575  Mag. 
550  Mag. 


385  Bat. 

575  Bat. 

675  Bat. 

825  Bat. 

950  Bat. 

1300  Bat. 

1525  Bat. 

1750  Bat. 

2300  Mag. 

2600  Mag. 

3000  Mag. 

2650  Bat. 

2800  Bat. 

3000  Bat. 

4000  Mag. 

7000  Mag. 


250  J.S. 

350  J.S. 

600  J.S. 

1200  M.AB. 

1450  M.&B. 

20000  

2150  

1650  
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No.     Normal      Weight 

Cyls.  R.P.M.  Complete  Ignitioi 


Curtiss  4-Cycle  G. 


O.X.X.-6  100  m%  5 

K-6  150  44x  6 

K-12         400  44*  6 

Speedway  4-Cycle  G. 

K.  22-28  4    x  44 

Z.  35-44  4><x  54 

Z.  50-66  4'ji  54 

M.  130-150  55fi  t 

M.  175-200  5»4'x  T 

M.  48-75  5>4x  7 

M.  75-130  5>4l  7 

M.  100-175 

L.  30-115  6%x  84 

H.  200-250  11    xl2 

Dodge  4-Cyde  HV1D. 


6Jix  9 
6}»x  9 


Doman  4-Cycle  G.-K. 


1400 
1400 
1700 
2500 


1-1200 
1-1200 
1-1200 
1-1200 
1-1200 
6-1000 
6-1000 
6-1000 
4-600 
3-450 


K. 
B. 

H.M.-2 
H.M.-4 

T.-2 
T-4 


12-15 
25-40 
20-25 
40-50 


3*1  4', 

iHi  6 

V,\  6 


momio 

I 

60(1    Villi 

600-900 
400-800 
4110- Mill 


550  Be.&Bo 
950  Be.&Bo 
1200  Be.&Bo. 
1900  Be.&Bo 
2350  Be.&Bo 
1S50  Be.&Bo 
2400  Be.&Bo. 
2900  Be.&Bi 
5000  Be.&Bo. 
11400  Be.&Bo. 


3S00 
4S00 
6200 
7400 
9700 


210  M.orB. 
500  M.orB. 

750    Mag. 

1200    Mag. 
1950    Mag. 


Dow  4-Cycle  Crude  or  Fuel  Oil 

A.  320  12  xlS 

A.  425  12  XlS 

B.  5O0  15  x224 

B.  666  15  x224 

C.  500  16  x26 
C.  666  16  x26 


Dupont  4-Cycle  G.-K. 

D.T.  20  5 

D.F.  40  5 

D.S.  60  5 

Erd  4-Cycle  G.-K. 


EransTille  4-Cycle  G. 


Re* 

i*A 

44x5 

tim 

74 

44x  5 

{{■:■ 

15 

Keg 

5x6 

!'.■■ 

10 

5x6 

Keg 

20 

5x6 

!;>•-• 

g 

6      X   64 

Keg 

16 

6    x64 

6    x  64 

!'..,• 

24 

Keg 

32 

6    i6K 

Ken 

11 

7x9 

Ken 

22 

7x9 

Keg 

44 

7x9 

125000 
160000 
1S5000 
215000 
194000 
233000 
325000 

5:«ooo 


1100  Eismn. 
1600  Eismn. 
2150    Eismn. 


300  Bat. 

400  Bat. 

625  Mai;. 

400  Bat. 

540  Bat. 

900  Mag. 

B25  Bat. 

I  Bit. 

1200  Bat. 

1425  Mag. 

1150  Bat. 

1S0II  Bat. 

2900  Mag. 


Erinrude  2-Cyde  G. 


2 

25-si  24 

1 

800 

73 

Mag. 

34 

2Mx  3 

650 

116 

c.c. 

2 

2    x24 

1 

800 

45 

Fay  and  Bowen  4-Cycle  G. 

L-40 

17 

3K«  *'i 

4 

1400 

450 

Mag. 

L-tl 

22 

3j5  5 

4 

1200 

525 

Mag. 

L-41 

20 

3Hx  5 

4 

600 

,,| 

Mag. 

40 

4 

1400 

900 

Mag. 

LN-42 

J-. 

4 

600 

700 

Mag. 

L-43 

40 

4 

1000 

950 

Mag. 

L-»3 

30 

1 

600 

700 

Mag. 

L-44 

4.'. 

4 

1000 

1095 

Mag. 

L-44 

30 

5    x6H 

4 

600 

800 

Mag. 

L-63 

50 

44x54 

il 

1000 

1276 

KB 

47 

4Hx  54 

6 

600 

900 

Mag. 

L-64 

45-75 

5    x  '.i, 

6 

6-1100 

14800 

L-04 

45-75 

5    x64 

6 

6-1100 

1200 

Mag. 

CO.  2-Cycle  Semi-Diesel 

CO. 

30 

2 

400 

CO. 

45 

3 

400 

CO. 

60 

1 

WO 

BOOO 

CO. 

75 

:i 

340 

u-iiii 

CO. 

100 

4 

340 

17600 

ABBREVIATIONS!  Ii-U— H.nvr  Dutv :  f— Semi- 
B  ed,    ii-nvy    Doty;     t— Outboard:     Mnn— 

Magneto:    .I-S— jump  -Spurt  ;    Be  .V  Bo— Berlini   "r 

I    .-.,,"-  ,11     r.r     M— B 

'•— >.  K  —  i:   •  i  mic     ii— i,,  tUlata; 

al-Dleael ;     M-lv— Atwiter  Kent. 


S-li— Sei 


i,. 


than 


tlgun- 


-an  for  Instance  7-900 — 

•   'I,-,'    tb«    it  P.M.   ranga    u   7",,   |  i   • 

In    each    case    the   first    number    represents    bnudxedl. 


Rated 

Bore 

No. 

Normal 

Weigh 

Rated 

Bore 

Model        H.P. 

and 

Cyls. 

l.P.M.    Complete 

gnition 

Model       H.P. 

Stroke 

Lb. 

Stroke 

CO.         150 

3 

250 

34000 

60 

BWxlO 

CO.         200 

4 

250 

41000 

75 

94x10 

CO.          300 

6 

250 

57400 

90 
105 

104x11 
11     Xl3 

Franz  er-Adams 

2-Cyde  G. 

120 

80 

12    xl3 
8)4x10 

0 

3rVx  3 

1 

2-1000 

70 

J.S. 

100 

94x10 

4 

3rVx  3 

2-1000 

130 

J.S. 

10! 2X11 

5 

3?£x44 

1 

2-1000 

140 

J.S. 

10 

3Kx4K 

2 

2-1000 

K220 

J.S. 

Frisbie  4-Cycle 

G.-K. 

Bud-E  2-Cycle  G 

4Kxi 
6    x  ( 

m*  ■ 


Gaeth  4-Cyde  G.-K. 


Gaffga  2-Cycle  G. 


Cray  2-Cycle  G.-K 

C.  3 

U.  54 


3!  |x  34 

4' it  4'  , 
SHx  3!  • 


Gray  4-Cycle  G.-K 


20-25      3 '2x3'2 
25-35      4x6 
35-45      i%x  6 


Harlford  2-Cycle-G. 


3-5  4    x  44 

6-8  44l  4'  , 

7-10  5    x  54 

14-20  " 


o     x  Hi 
5    x  54 

Gray  Prior  4-Cycle  K.  &  G. 

DA  3-6       44x  8 

Hall-Scott  4-Cycle  G. 

LM-4        125  5x7 

I.M-4        200  5x7 

Hess  4-Cycle  Gasoline 

A-3  5  3Jfx  4 

Hetlinfer  4-Cycle  G. 

6  ',          5Ui  6 

9  9            44x  6 

12  12            51  ,,  6 

18  18 

25  25           7'  ".,  'i 

36 

50  50 

Jacobson  2-Cycle  Heayy  Oil 

to 

BjV&lO 

10      . 


94x10 


4-600 
4-600 
4-600 
4-600 
4-600 
4-G00 


4Hx  5 
5    x54 


Gaffga  4-Cycle  G. 

12  5x6 

Gierholtt  2-Cyde  G. 

2  22^x24 

2  2?<x  24 

Monarch  4-Cyde  G.-K. 

5-45  5x6 

7-60  6x7 

72  8x9 

40-16S  10    xlO 


3-1300 
7-1100 
7-1100 


5-1200 
5-1000 
5-1000 


5-700 
5-700 
5-700 


1450  M.&B. 

1S00  M.&B. 

2100  M.&B. 

3000  M.&B. 

2100  M.&B. 

3000  M.&B. 


225  M.&B. 

325  M.&B. 

350  M.&B. 

425  M.&B. 

475  M.&B. 

375  M.&B. 

425  M.&B. 

525  M.&B. 

700  M.&B. 

850  M.&B. 


50  Bat. 
56  Mag. 


90  J.S. 
170  J.S. 
13S  J.S. 


650  Mag. 

Mill   \I,. 

1100  Mag. 


330  M.&B. 

335  M.&B. 

440  M.&B. 

620  M.&B. 


400  M.&B. 

590  At-K. 

1500  At-K.  J 

2000  U-K. 

4500  At-K. 


2600 
2700 
3400 

4  -.00 



5100 
6660 




J.  V.  D.  4-Cycle  G.-K. 

A-4  '  28-10  4%i  6 

A4-R.  45-60  4%x  6 

A-4  28-10  45jx  6 

A-4H.  45-60  4Jix  6 

Kahlenberg  2-Cyde  G.-K. 


1920 

1920 

1920 

1920^ 

1920 

1920 

1920 

1920 

1920 

1920 

1920 

1920 

1920 

1920 

1920 

1920 

1920 

1920 

1920 

1920 


6-8 


:,i  .\  6 
64x  7  • 
7x8 


8-12  5x5 

12-16  54x  6 

18-24  64x  7 

24-36  7x8 

30-36  7Jix  8 

50-55  9    xlO 

27-36  64x  7 

36-45  7x8 

45-54  7Jf x  8 

75-85  9    xlO 

50-60  

75-90  

100-120  


Airdrive  4-Cyde  G.t 


Kermath  4-Cyde  G.-K. 


Koban  2-Cyde  G.J 


Fisherman  1-Cvcle  G. 


K-12 

t;-::> 


12  5x6 

34       3Jix  5 


Fisherman  4-Cycle 

G-34  34         3Hx  34 

Lockwood-Ash  2-Cyde  G. 


24 


;:'  a  :il 


Lockwood-Ash  4-Cyde  G 
44  14  3^x  4H 

Lathrop  2-Cyde  G.-K. 


1920 

l'.l'Jll 
1920 
1920 
1920 
1920 
1920 
1920 

1920 
1920 
1920 

1920 

1  I  n 
1920 
19211 

1920 

1920 

19  ii 
1920 


4  44x  5 

5  5Ax5 
Lt.  54x  5 
St.  5Kx  64 

7  t    x  04 

8  64x  64 
10 

12  7 

8  44x  5 

10  5Ax  5 
a*  5 

12  Bt.  5Mx  64 

14  6    x  64 

16  04x  64 

20  7    x  74 

24  7' 

74x74 


ISlY«  ','.■ 

;  64 
5A"x  64 


Lb. 

6300 
6700 
7500 
9700 
10300 
7400 
7800 
9200 
11500 
12600 


600-  900  1450  Mag. 

1000-1450  1350  Mag. 

600-  900  1450  Mas. 

1000-1450  1350  Mag. 


2100 
1400 
1100 


125  M.&B. 

160  M.&B. 

400  M.&B. 

550  M.&B. 

750  M.&B. 

900  M.&B. 

350  M.&B. 

650  M.&B. 

950  M.&B. 

1300  M.&B. 

1800  M.&B. 

2000  M.&B. 

3400  M.&B. 

17011  MAB. 

2600  M.&B. 

2800  M.&B. 

5000  M.&B. 

8500  

10000  

15000  


6-1200 
6-1200 
6-1200 
5-1200 


J.S. 
J.S. 

J.S. 


500  M.&B. 

500  M.&B. 

500  M.&B. 

500  M.AP 

M0  ....  M  .'.it. 

375  M.&B 

375    ....  M.&B 

300  M.&B 

275  .  .  M.wi. 

550  M.4B. 

600  M.4B. 

M»'  M  ,111 

400    ....  M.4B. 

400  M.&B. 

400  M.&B. 

300  M.4B. 

275  M.&B. 

275  1.8. 

600  IS. 
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No.     Normal      Weight 
Cyls.  R.P.M.  Complete  lgnit 


' 


Mecco  4-Cycle  G. 


AA.  9            4>2i  5            2         600 

4-A  16            4' ;\  5            4        600 

C-2  12            51  2x  61  i        2        500 

C-3  IS           5)  2x  6'  2        3        500 

M'lntosh  &  Seymour  Corp.  4-Cycle  Diesel 


M6B25  390 
M6B33  640 
M6C44    1200 

M6O50  1550 
M6C56  2000 
M8C56    2700 


375  Mae. 

500  Mae. 

550  Mac. 

775  Mag 


Mia 


4Sx  5 

5&x  6 

6i  ox  7 
4x4 
454x5 
■ 

5-rsx  6 
■ 


618 
6x8 

5Ax  65s 


Mietz  2-Cycle  Semi-Diesel 


Miller  4-Cycle  G.-K. 


4'2x  5 


H       2Mx  2H 


M.  A  T.  4-CyJe  G.-l 


Missouri  2-Cycle  Semi-Diesel 


N.  &  S.  4-Cycle  G. 


175  M.A-B. 

280  M.&B. 

415  M.4B. 

.'.75  M.&B. 

300  M.&B. 

1170  M.&B. 

2000  J.S. 

1600  M.&B. 

2200  

2750  

1000  

L700 

3100  

5100  

6500  

8200  

2520  

5300 

11000  

7500  

14000  

18000  

35000  

65000  


400  Mae. 

600     

800     

6.50  Mas. 

1500     

2700  . 


450   ji2i  !' 

500  jak30 
375  4000    Opt. 

1400    ML  335 

2100    Mag. 


350    M.4B. 
3200    MAB. 


ABBREVIATIONS;  H-D— Heavy  Duty;  f— Soml- 

—  1  Mai;- 

J-S— J       p-Spark;    Be  &  Bo— Berlins  or 

Elamn— 1  I  1  w  ma      11   or   M— Batti  1      01 

Magneto;  G— Gasoline;  K— Kerosene;  D — Distillate; 

*-|>  — .      al-Dii  M-lv—  Atwat.T  -K-nt . 

I,,    1  vhen    there    Is 

given     as  for  Instance  7-900 — 
i:  I'M.    range    is    700    I 
In   each   case  r   represents   hundreds. 


40  S    x 

80  10' ox 

Ford  Marine  4-Cyde  G. 

10-15       3Mx 

Nlseco-Diesel 


120 

ISO 


9  x\2Vi 

9  tW  - 

9  xl2'o 

13  xis 


20th  Century  4-Cycle  G.-K. 

1919  15-20       6'  a  P  j 

1919  40-50       ' 

1919  6.5-75       til  ,v  v>  . 

Niagara  4-Cycle  G. 


D-4  50 

D-6  60 

D-8  SO 

Ontario  2-Cycle  G. 


Palmer 

NL-1 
NL-2 
RW-1 
RA.-1 
RA.-2 
RA-3 


NK-2 
XK-3 
NK-4 
NK-6 


41  *  41 ; 

41  -i  41  - 

e  s  6 

4>Jx  6 

|i   x  6 


5    x  6 

71    .1" 
7'  ixlO 


U-l  2  33.,'x  3i  i 

Q-l  2' 2 

Q-2  5 

P-l  4 

P-2  8  4i,x-4i, 

Peerless  4-Cycle  G.-K. 


Pierce-Budd  2-Cycle  C. 


3500  M.A-B. 
4600  M.&B. 
S000  M.&B. 


4  S00-1200  .  450  At-K. 


17400 
22820 
28375 

34400 
56940 
76000 
120000 


1000 
1000 
1000 
1000 


4-600 
4-600 
4-600 
4-600 
4-600 
4-600 
4-600 
I  ,.,,, 
4-600 
.1  600 
150  100 
350-400 

350-100 
350-400 
3-400 
3-400 
3-400 
3-400 


2000  Mas. 
3400  Mae. 
4500  Mag. 


625  M.SB. 

925  M.A-B. 

1650  M.A-B. 

2350  M.&B. 

3250  M.A-B. 


70  Mae. 

125  Mae. 

190  Mag. 

270  Bat. 

350  Bat. 

300  Bat. 

500  Bat. 

700  Bat. 

900  Bat. 


350  J.S. 

350  J.S. 

425  J  3, 

375  J  3. 

650  At-K. 

900  At-K. 

1150  \t-K. 

400  J.S. 

750  At-K. 

1000  At-K. 

1250  At-K. 

1600  At-K. 

2000  At-K. 

2400  At-K. 

3S00  At-K. 

3000  At-K. 

3500  At-K. 

4200  At-K. 

5500  At-K. 


210  M.A-B. 

350  M.&B. 

375  M.&B. 

'      I 

125  J.S. 

180  J.S. 

210  J.S. 

325  J.S. 


500  Mag. 

750  Bat. 

850  Bat. 

1700  Bat. 


1000 
12-1600 
3  1800 
2-1800 


125  At-K. 

170  At-K. 

240  At-K. 

300  Bosch 

3-2000        395  Bosch 


Remington  2-Cycle  4  H.  P.  Heayy  Oil.    6  H.  P.  Sei 


Red  Wing  Thorobred  G.-K. 

10  2\,x 


:;'-.,n  4', 


Regal  4-Cyde  C.-K. 


300  Bosch 

670  Bosch 

680  Bosch 

610  Bosch 

550  B 


125  J.S. 

290  J  S. 

380  J.S. 

760  J.S. 


Stroke 

4    x  Hi 

4- j x  si.; 

5Ji»  6U 

6l,.x   7' 
41  2x  51  i 
514'x  61  i 

61  2X    7'; 

71-2x9 


Roberts  2-Cycle  G.-K. 


31  ;x  4 

.;'-x  4 

3J2x4 


2-T  S 

4-T  16 

Roberts  4-Cycle  G.  or  K. 

H.  8  3Mx  4  2 

Smith  Marine  Twin-Sir  4-Cycle  G. 


1000 
1000 
1000 


400  5 

Mohawk  2-Cycle  G. 


B-22 
B-23 
3-24 


S-25 

10-12 

15r31 

S-27 

21-30 

M-28 

6 

M-29 

12 

M-30 

18 

H-31 

5 

H-32 

10 

K-33 

6 

K-34 

12 

K-35 

25 

31  2.X  35-4 

4>  ;X    4'    • 

41 2X   4'  2 

4  jx  m 

1  .x  .;■, 

41  .x  41  . 
4>2x  4,1  2 
4i,x  41  ■ 
4>  :.x  41  . 
41. ,x  4' 2 
4'2.x  4' 2 

41  JX    4'; 

4Jix  4i 2 


Scnpps  4-Cycle  G.-K. 


D-l 
D-6 
D-6 


12-18 
25-35 
40-50 
35-45 
60-75 


41 2x  6 
4I2X  6 

41 -x  6 
4i  2x  6 


Motor-Go  2-Cycle  G. 


214       3J£x  3K        1 


t  1«  2',xJi2  1 

Werkspoor  2-Cycle  Semi-Diesel 

9         *162x*164  1 

16  210x240  1 

24  236x280  1 

3S  221x256  2 

55  260x290  2 

70  280x260  2 

120  360x400  2 

140  280x360  4 

185  420x480  2 

240  360x400  4 

360  420x480  4 

500  420x4S0  6 

550  420x750  6 

850  520x900  6 


*Bore  and  Stroke  in  Millimeters 
Frisco  Standard  4-Cycle  G. 

C.  5  55^1  6H  1 

A.  8  4?ix  6  2 

B.  10  51.-2X  6  2 

E.  12  6x7  2 

F.  16  6>ix  7H  2 
M.  20  WiT.  9  2 
H.  25  6Mx  7  3 
K.  30  6Hx  8  3 
O.  40  S  xlO  3 
P.  50  S^xlOH  3 
O.  65  8  xlO  4 
R.  80  9^x12  3 
P.  85  SJfxlOJ^  4 
S.  110  ll?ixl5  3 
R.  120  9^x12  4 
S.  175  ll?4xl5  4 
S.  275  UJixl5  6 

Sroalley  2-Cycle  G. 


12-15      4'2x4i2 


Standard  4-Cycle  G. 


10-12  5    x  &}■■■ 

16-18  6x8 

20-24  5    x  61 

24-27  6x8 

32-37  6x8 

50-54  6x8 

65-75  8    xlO 

70-00  6'2X    8 


Lb. 

520  J.S. 

725  J.S. 

985  J.S. 

1625  J.S. 

985  J.S. 

1550  J.S. 

2700  J.S. 

4600  J.S. 

S00  J.S. 


98  Mag. 
140  Mag. 
210    Mag. 


1700 

1075 

Delco. 

900 

145 

Bosch 

900 

Bosch 

900 

215 

Bosch 

900 

395 

Bosch 

1200 

155 

Bosch 

1200 

220 

Bosch 

1200 

290 

Bosch 

1200 

495 

Bosch 

700 

275 

Bosch 

700 

400 

Bosch 

700 

510 

Bosch 

500 

310 

Bosch 

500 

510 

Bosch 

700 

2S0 

Bosch 

700 

410 

Bosch 

6-900 
6-900 
1000 
6-900 
1000 

650 
1000 

825 
1425 
1100 

Bosch 
Bosch 
Bosch 
Bosc-b 
Bosch 

750 
750 
750 

97 
135 

154 

Bat. 
Bat. 

Bat. 

1325 

2S00 
3740 

5450 
7800 

9250 
17500 
16000 

25500 
32000 
46000 
70000 

10 Ill 

2400HU 


1555  M.AB. 

1S00  M.&B. 

2190  

2750  

2930  

4635  

3710  

50 

6820  . 

92 15  .. 

7120  

12710 

13150  

19500  

-    "i  

32700  


850  Own 

12110  Own 

0  Own 

1S00  Own 

2800  Own 

3200  Own 

3250  Mag. 

5300  Own 

4200  Mae. 

S000  Own 
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12  4x13 
44x  44 
44*  54 


Sterling  4-Cycle  G. 


FH. 
FH. 
FH. 
FM. 
FM. 
EM. 
FM. 


GR. 
GM. 

GH. 

GH. 
GM. 
GH. 


12-15 
17-25 
17-25 

17-25 
225  250 

25-55 

35-85 
50-115 
60- So 
85-125 
120-170 
240-300 


3?4'x  5-  2 
3»i'J  5'  2 

3»4'x    5'; 

5>..X  6|i 
;>  -:<■  =  ., 
SKxSK 
51 ,1  6?| 

54x6?4 


90-1000  54x  6Ji 
130-145  54x  64 
180-200  54x  6K 
150  534x  6?4 

225  54.x  64 

300  54*  64 

98  5jjx  6K 

63  5j|x  '1=4 

145  5»4x  54 

94 

54x  6K 


54*  64 


44x44 
5    x  5 
3*fc  ■•', 


1 

5x6 
51  _x  6H 
6x7 
6%x  8 


No 

Normal      Weight 

Rated 

Bore 

Cyls. 

R.P.M.  Ic 

mplete 
Lb. 

ignition 

Mode 

H.P. 

and 

Stroke 

6 

350 

5800 

Own 

Summer  2-Cyde 

deavy  Oil 

6 

460 

6300 

Own 

6 

350 

9500 

Own 

6 
1 

350 
750 

1  Mil  III 
900 

Own 

s. 

600 

164x22 

2 

700 

1300 

Universal  4-CycI 

jG.-K. 

C. 

9-12 

24x4 

3 

4-500 

1150 

Ma?. 

4 

6-1000 

600 

Mi: 

Unior 

4-Cyde  D 

-G.  or  K. 

4 

6-1000 

600 

Mag. 

4 

6-1000 

600 

Mag. 

5 

54*  64 

X 

15-1700 

1495 

Mag. 

S 

54x  6 

4 

4-S0O 

2050 

Mag. 

12 

6x7 

n 

4-S00 

2450 

Mag. 

16 

64x  8 

8 

4-800 

2750 

Mag. 

20 

74x9 

4 

8-1200 

1700 

Mag. 

35 

74x9 

fi 

8-1200 

2250 

Mil  11. 

45 

84x104 

8 

8-1200 

2600 

Mat'. 

60 

9    xll 

8 

S-1200 

5006 

Mac. 

80 

10    xl2 

12-1400 
12-1400 
12-1400 
15-1600 
1500 
1500 
6-1200 
4-S00 
6-1200 
4-800 
6-1200 


5600 

1400  Mag. 

1750  Mag. 

2400  Mag. 

1525  Mag. 

2000  Mag. 

1875  Mag. 

2000  Mag. 

2400  Mag. 

2500  Mag. 

2900  Mag. 

3000  Mag. 


180  J  -S. 

370  J.-S. 

200  .1 

600  J-S. 


700  

900  

900  

1500  

2600  tt-K 

1500  Bosch 

1500  Bosch 

1  Bosch 

3500  Bosch 

1501  I 

1800  Bosch 

IjlJUO  Bn-rh 


MMIiil  :>  I  ITIOVS:  B-D— Heavy  limy;  t— Semi- 

,y    n.itv;     t— Outboard;     Hagr— 

<     -  -  ik;  lie  .V  H<>— Berllng  or 

I    .Mini-!  n  ;    11    or    M — t: 

: .  --■         1  ne;  D— Distillate  ; 
v-ii—  \t-K— Atwal 

per   minute   column   when 
]ion>  than  1  as  for  instance  7-900 — 

it   Indicates   that    the   8  P.M.   rang 

lirst   number   represents    hundreds. 


Van  Blerck  4-Cycle  G. 


MM-4 
MM-6 
MM-8 

Vulcan  4-Cycle  G. 


5?ix  6 

54*  6 
5Kx  6 


4\x  6 
54x7 

74x  84 
r  ...  6 
:,',x  7 

iii,x  7'4 

;i,,x  M  , 
64*  74 

71      .V      .O, 

44x  6 
54x7 

.'.1  .x  71, 


IM. 
DMX. 

IMX. 

IMV. 
IMZ. 


8     xlO 
9J   All 


Goshen  2-Cycle  G, 


640  M.&B. 

1150  M  &B. 

1290  M.&B. 

1750  M.&B. 

2900  M.&B. 

4825  M.&B. 

6450  M.&B. 

7400  M.&B. 

10700  M.&B. 

10140  M.&B. 

17600  M.&B. 

12350  M.&B. 

22750  M.&B. 

36400  M.&B. 

49785  M.&B. 

55700  M.&B. 

14400  M.&B. 

30600  M.&B. 

50400  M.&B. 

68100  M.&B  . 


1000-1500  1798  Mag. 

1000-1500  2100  Mag. 

1000-1500  2667  Mag. 

600-1000  1798  Mag. 

600-1000  2100  Mag. 

600-1000  2667  Mae. 


600  J.-S. 

900  J.-S. 

650  J.-S. 

900  J.-S. 

1300  J.-S 

2200  J.-S. 

I I 

2800  J.-S. 
I 

900  J.-S. 

1200  J.-S. 

2050  J.-S. 

3400  J.-S. 

5500  J.-S. 

1750  J.-S. 

4500  J.-S. 


Venn-Severin  2-Cycle  Semi-Diesel 


950 
1875 
2150 
4950 
3380 
3950 
1800 
9700 
14500 
18700 


Western  4-Cycle 

>iesel 

75 

94x14 

100 

94*14 

150 

94x14 

Winton  4-Cycle  C 

W-6 

80 

6'  it  9 

W-5 

125 

8    xll 

W-ll 

200 

94x14 

W-28 

ISO 

9 

W-29 

200 

64x  9 

W-24 

300 

12S-|xl8 

W-35 

200 

11     xl4 

W-40 

400 

121-1x18 

52 

50 

74x11 

53 

75 

74x11 

54 

125 

7'. All 

58 

150 

11     xl4 

Wiscon 

sin  2-Cycl 

■  G. 

No. 

Normal 

Weight 

Cyls. 

R.P.M. 

Complete 
Lb. 

gnition 

■>, 

500 

2S0 

Bat. 

2 

500 

650 

Bat. 

3 

325 

21000 

4 

325 

3600O 

6 

325 

35000 

6 

450 

5400 

Bos  tb 

6 

400 

10000 

Bosch 

6 

450 

18000 

Bosch 

6 

900 

4000 

Bosch 

8 

900 

5000 

Bosch 

6 

210 

68000 

Diesel 

6 

250 

44000 

Diesel 

8 

210 

S4000 

Diesel 

3 

425 

11500 

Diesel 

4 

425 

15000 

Diesel 

6 

425 

24000 

1  liesi  1 

4 

260 

30000 

Diesel 

J-14 

K-M{ 

Nt 


44x  44 

24*  24 

34x  34 


44a  44 
44x  44 
14a  4', 


1  (Consistent)  4-Cycle  G. 


44x  5 
5  1x5  . 

54x  7 


51  _ix  6 
64*  7 

6!  .x  7 
7>.a  9 
S4x  9 
94x12 
11     xl2 


Wright-Reliable  4-Cycle  G.-K. 


1000 
1000 
1000 
1000 


160  Bat. 

190  Bat. 

240  Bat. 

300  Bat. 

340  Bat. 

400  Bat. 

55  Bat. 

100  Mag. 


565  Mag. 

625  Mag, 

S00  Mag, 

710  Mag, 

1290  Mag, 

160  M  1 

1565  Mag 

875  Mac 

1225  Mag 


600  Simmf 

1545  B  1  oh 

2285  Bosch 

3914  Bosch 

11  ,11  Bo    li 

7516  Bosch 

12400  Bosch 

13600  Bosch 

17110  Bosch 

1800  Bosch 


1810  Bosch 

I H.i-.-li 

1780  Bosch 

1068  Bosch 

;,inii  H«   ,■!, 


Motor  Boat  Records 

All  World's  Records  for  Respective  Classes 


Distance 

M  I'll 

1  Mile  Trials 

Boat 

Length 

Class 

of  6  Runs 

Best  Mile 

Powerplant 

70.00 

71,4 
37.2 

76.65 

38.91 

49.25 
34  32 
36,6 

77.69 

Miss  America 
Rainbow 

Hoosier  V 
Gar  Jr. 

Q   A.  H 1 

('.  B.  Johnston 
II.  U.  Duckwall 

26 
32 

28 

42 

1  ,,.1.  MOB 

lUjut 

Liberl  . 



■  1 1 

Express '  ' 

Express  Cruiser  (Aviation  type  Motor, 

'  wo  : 1  P    Itcrlin 

1    Liberty 
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British  Marine  Engine 
Practice 

By  M.  W.  Bourdon 

THERE  is  a  tendency  on  the  part  of 
British  manufacturers  of  marine  mo- 
tors to  specialize  on  a  more  limited  range 
of  models  with  differing  bores  and  strokes 
than  was  the  case  before  the  war.  Nev- 
ertheless, there  are  still  several  firms 
who  do  not  specialize  on  any  particular 
type  or  types  but  are  prepared,  it  would 
appear,  to  vary  the  leading  dimensions 
and  details,  to  suit  even  purchasers  of 
single  engines.    . 

The  fact  is,  the  output  of  the  average 
British  marine  motor  plant  is  so  small 
that  very  little  is  done  or  attempted  in 
the  way  of  standardization.  All  makers, 
of  course,  have  stock  models,  but  most  of 
them  require  but  very  little  persuasion 
to  induce  them  to  vary  these  in  accord- 
ance with  purchasers'  ideas  or  require- 
ments. 

It  will  be  inferred  frem  the  foregoing 
that  the  British  marine  engine  is  often  a 
"hand-made"  proposition,  and,  as  might 
be  surmised,  no  endeavor  is  made  to  turn 
out  a  low-priced  product.  Most  of  the 
engines  can  be  looked  upon  as  fairly 
high-class  jobs,  which,  while  making  no 
great  pretense  in  the  way  of  volumetric 
efficiency,  are  built  and  finished  with  re- 
liability and  durability  foremost  in  con- 
sideration. 

There  are  very  few  attempts  to  follow 
closely  along  lines  adopted  by  car  engine 
builders,  and  speeds  above  1000  r.p.m.  are 
the  exception.  No  determined  effort  is 
apparent,  except  in  isolated  cases,  to 
take  advantage  of  the  possibilities  offered 
by  adopting  a  higher  rate  of  crankshaft 
revolution  coupled  with  reducing  gear 
between  engine  and  propeller. 

Thorneycroft  has  a  model  running  nor- 
mally at  1400  r.p.m.  and  intended  to  be 
used  with  a  propeller  turning  at  350 
r.p.m.,  and  it  is  claimed  for  this  that  the 
increased  propeller  efficiency  more  than 
compensates  for  the  transmission  loss  in 
the  reduction  gear. 

Until  a  few  years  back  the  majority  of 
British  marine  engines  had  T  head  cylin- 
ders, but  these  are  now  few  and  far  be- 
tween, the  great  majority  having  L 
heads.  There  are  a  few  examples  of 
overhead  inlets  with  side  exhausts,  but 
both  valves  overhead  appear  only  in  the 
designs  of  two  makers. 

Only  three  firms  supply  two  stroke  en- 
gines, one  of  these  being  the  makers  of 
the  original  engine  of  the  type,  namely 
Day.  This  make  has  the  largest  two- 
stroke  marine  motor  burning  gasoline  or 
kerosene  on  the  British  market,  a  two 
cylinder  4%  x  5  in. 

The  majority  of  engines  are  designed 
for  kerosene,  but  very  little  advance  has 
occurred  of  late  years  in  the  method  of 
vaporizing  this  fuel,  the  usual  plan  be- 
ing to  adopt  a  large  heating  chamber 
built  up  or  cast  with  a  portion  of  the  ex- 
haust manifold.  Except  in  the  smaller 
sizes  it  is  becoming  less  frequent  to  find 
provision  for  starting  on  gasoline  and 
switching  over  to  kerosene,  a  more  usual 
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1914 

1915 

1916 

1917 

1918 

July  1  to 

to  Dec.  31, 

191$ 

Calendar 
Year 
1919 

Totals  for 
ail  years  inc. 
1912,1913 

EUROPE: 

137 

$15,967 

U 

$1,284 

182 

$21,206 

u 

$2,270 

SIS 
$31,273 

411 
$41,473 

191 
$22,332 

61S 
$70,964 

$253 

It 

$1,533 

166 
$23,749 

$504 

iSS 

$45,556 

490 

$57,368 

SI 

$1,791 

SO 

$3,324 

363 

$4S,593 

I 

$54 

77 

$S,64(i 

687 

$64,526 

11 

$3,478 

1* 

$3,337 

9S8 
$72,952 

$16,313 

44 

$2,801 

SO 

$1,527 

SS 

$4,833 

1,747 

$302,391 

14 
$4,811 

$40)- 

10 

$1,339 

SI 

$3,963 

S7 

$6,092 

4 

$816 

ISS 

$38,902 

14S 

$13,208 

$103,895 

1 

$42 

5 

$S50 

11 

$1,385 

S3 

$5,506 

S17 

$30,393 

4 

$295 

8 

$1,908 

6 

$434 

i 

$124 

.; 

$740 

S7S 

$70, OSS 

/ 

$34 

S01 

$62,882 

58 

$5,942 

SS 
■    $3,097 

10 
$1,291 

10 
$1,472 

71 
$8,710 

10 
$3,824 

81 
$8,664 

16 

$2,557 

S 

$215 

19 
$3,477 

74 

$9,072 

1 

$52 

SSI 

$16,387 

180 

$29, 60S 

$1,041 

S 

$284 

109 

$19,876 

$7. 100 
66 

SS.964 
SS 

$4,438 
6 

$2,680 

$57,639 

49 

$6,306 

4 

$244 

IS 

$1,667 

SS 

$9,5S1 

1.04S 

$147,730 

IS 

$3, S01 

9 

$4,656 

SO 

$3,095 

IS 

$3,300 

46 

S12.0SO 

9 

$1,248 

4S 

$13,193 

9 

$814 

953 

$65,127 

1 

$97 

5 

$600 

S 

$1,012 

SO 

$3,720 

SS8 

$29,027 

1 

$128 

IS 

$2,400 

3 

$273 

1 

$51 

90 
$11,327 

10* 

$17.42S 

SS 

$3,821 

7 
$1,286 

16S 

$15,686 

SO 

$1,641 

69 

$6, 620 

$817 

IS 

$5,220 

85 

$83,978 

377 

$34,2S8 

S9S 

$55,S59 

SS 

$4,466 

S4 

$1,S22 

40'J 

$92,299 

SS 

$7,997 

1" 

$40,573 

1 

$260 

1.S41 

$223,539 

S4 

$3,256 

$848 

SI 

$1,998 

11 

$1,980 

1,761 

$1,780,873 

6 

$978 

S 

$648 

10 

$9S6 

10 

S3. 007 

SS 

$4,804 

S 

$397 

64 

$30,255 

SO 

$2,276 

769 

$81,911 

IS 
$1,947 

$171 

11 

$1,367 

IS 

$2,058 

189 

$26,344 

$227 

SO 

$4,S30 

1 

$67 

5 

$1,028 

S14C 

105 

$14,101 

5 

$573 

sss 

$25,862 

St 

$3,912 

* 
$1,240 

no 

$40,837 

32 

$21,299 

800 

$147,384 

'"> 

$2,122 

5 

$784 

S 

$593 

266 

$89,007 

S57.457 

1,069 

$190,914 

$817 

S9S 
$108,434 

ISS 
$27,916 

190 
$63,275 

783 

$'.«,  173 

27 

$3,471 

8 

$943 

27 

$5, 609 

35 

$6,052 

S.0S6 

$757,735 

$1,979 

16 

$3,069 

8 

$2,177 

9 

$3,718 

24 

$5,257 

6 

$536 

94 

$35,458 

S3 

$2,922 

577 

$61,062 

4 

$1,753 

9 

$1,449 

11 

$1,02S 

8 

$3,320 

SS4 

$45,776 

$243 

10 

$1,663 

1 

$75 

6 

$809 

14 

$1,116 

S50 

J-,11.7-. 

$257 

210 

$26,492 

SI 

$13,288 

2 

$896 

90 
$12,76S 

155 
$170,560 

10 

$1,026 

S58 

$464. 49S 

317 
SSS. 128 

$15,032 

a 

$13,245 

$43,707 

49 

$10,715 

341 
$174,988 

8 

$685 

14 

$2,272 

2,553 

$809,973 

1 

$231 

6 

$449 

S 

$1,206 

16 

$9,237 

18 

$13, OSS 

79 

S40, 109 

70 

$7,305 

TSt 

$so,sn 
3 

$637 

5 

$2,747 

SO 

$2,400 

7 

$1,227 

421 

$75,143 

3 

$395 

11 

S4.00S 

3 

$1,511 

15 

$1,528 

11 

$1,008 

196 
$30,004 

105 

$19,259 

83 

$28,091 

61 
$189,990 

/ 

S5.200 

IS 

$839 

ISS 

$301,612 

l$i 

$52,829 

6 

$970 

$17,847 

6 

$1,247 

2 

$467 

I? 

$2,994 

6S9 

$272,391 

3 
$1,233 

9 
$4,627 

$250 

60 

$49,450 

36 

$5,033 

461 

$109,719 

1 

$SS6 

3 

$S99 

2 

$234 

86 

$25,312 

1 

$98 

t 

$1,162 

S 

$200 

1 

$120 

51 
$32,294 

48 
$11,305 

37 
$33,308 

7 

$681 

SO 

$4,188 

103 

$2S,393 

94 

$31,925 

$120,699 

7 

$1,531 

107 

$117,530 

3 

$550 

174 

S369, S41 

6 

$765 

S98 

.  $70,316 

1008 

$180,021 

SO 

$29,712 

$236,400 

$86, 162 

51 

$U.73S 

6 

$1,001 

1.SS6 

$217, 65S 

11 

$3,213 

151 

$1S.0S3 

6 

$3,008 

16 

$4,  SSS 

1,306 

$500,367 

4 

$432 

14 

$4,925 

16 

$4,953 

9 

$8,19S 

SS 

$8,55! 

$185 

193 

$230,981 

ISS 

$15,678 

1.414 

$193,327 

2 

$379 

7 

$2,604 

11 

$13.  SSS 

25 

$14,279 

310 

$102,656 

1 

$78 

14 

$5,766 

4 

$1,438 

10 

$3,938 

5 

$1,72S 

ISO 

$106,194 

11 

$8,708 

113 

$69,749 

8i 

$275,939 

410 
$47,375 

Azores  and  Madeira  Islands. .  . 
Belgium 

49 

$8,317 

601 

$66,327 

34 
$5,783 

Denmark 

1,949 
$219, 182 

1,242 
S1S7.403 

1,915 
$694,189 

1.8SS 
$197,120 

S5 
$5,501 

Greece    

Iceland 

177 
$136,564 

S3.00S 

Italy 

1,455 
$1,376,866 

15 
$2,0S9 

Netherlands 

Norway 

l,*W 

$286,752 

4,515 

$739,201 

146 

$55,971 

Roumania 

Russia  in  Europe 

Serbia,  Montenegro,  etc 

$9,084 

2,076 

S4.C127.702 

1 

$54 

757 

$358,494 

Swed< 

3,325 
$403,937 

$23,368 

46 

$10,932 

Urited  Kingdom: 

6,543 
$94S,5U 

470 

$51,266 

$28,001 

NORTH  AMERICA: 

110 
$16,405 

143 
$34,422 

14,617 
$5,262,436 

CENTRAL  AMERICA: 

78 
$22,357 

$14,293 

$19,153 

Nicaragua 

Panama 

97 

$3S.395 

215 

$62,294 

S9 

$3,855 

1,067 
$554,603 

Miquelon,  Langley,  etc 

Newfoundland  and  Labrador .  .  . 
Weal  Indies,   British: 

524 

$56,162 

6,240 

$754,937 

27 
$6, 191 

51 
$11,098 

Trinidad  and  Tobago 

$25, 156 

106 

$32,796 

S.08S 
$404,903 

24 
$2,031 

Dominican  Republic 

Dani.h  'Virgin  Is.  ol  U.S.).. 
French 

$20,673 

16 

$6,083 

60 

$10,453 

40 

$5,336 

SOUTH  AMERICA: 

1,888 
$458,481 

24 
$11,500 

1.689 
$365,287 

Chile 

441 
$371,514 
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ports,  1912  to  1919 


1914 

1915 

1916 

1917 

1918 

July  1  lo 

to  Dec  31, 

1918 

Calendar 
Year 
1919 

Totals  for 
alt  years  inc. 
1912.1913 

t5 
$3,6*7 

m 

$10,636 

9 

$965 

6 

I 
$96 

SS 

$4,218 

56 

$11,185 

IB 

$1,875 

S 

$297 

1 

$94 

14 
$4,826 

u 

$2,178 

10 

$1,271 

3 

$229 

5S 
$4,818 

SS 
$7,430 

IK 
$2, 138 

10 
$1,395 

$759 

11 

$15,026 

SO 

$7,635 

1 

$572 

5 
$2,444 

S 
$1,852 

$1,219 

* 

$214 

« 

$3,721 

11 

$5,8S9 

S7 

$5,328 

3 

$1,446 

S 

$277 

S01 
$36,523 

867 
$72,142 

ISt 
$22,482 

SO 
$6,754 

6 
$563 

Paraguay 

$3,042 

61 

$14,835 

87 
$3,74" 

St 
$4,184 

$604 

38 

$19,330 

; 

•544 

n 

$5,052 
V 

$2,20." 
« 

$4,808 

S: 
$8,280 

$69 

S3 

$8  537 

S4 
J3.S08 

88 
$2,976 

1 
$64 

!S 
$7,618 

73 
$38,316 

14 
$1,874 

46 
$9,599 

4& 

$16,661 

U 

$1,389 

60 

$45,003 

t 

$1,128 

SI 
$3,986 

1 

-514- 

44 

$36, 107 

$180 

S9 
$63,569 

te 

$2,207 

S6 

$2,804 

S? 
$56,851 

50 

$76,646 

SB 

$7, 146 

$3. sib 

117 
$79,597 

$6,236 

S55 

$263,005 

Uruguay 

156 
$24,848 

S67 
535.492 

ASIA: 

Aden 

China 

K  wanning:  (Leased  Territory; . 

i 

SS16 

sort 

$243,  173 

to 

$1,800 

Chosen 

86 
(12,532 

•■ 

$3,051 

17! 
$18,208 

$3,552 

11 

$715 

6 

$647 

$15,679 

i 
$6,209 

It 

$1,262 

M 

$26,16fi 

tti 

$14,914 

(1 

$918 

$11,862 

S59 

$130,745 

i: 

$22,220 

m 

$2,4,811 

$1,285 

46 
$26,291 

$19,523 

tt 

811.50.' 

101 
$107,675 

1 
$16,175 

s 

S3, 557 

19S 

$91,621 

$1,285 

East  Indies: 

1,097 
5348,542 

Straits  Settlements 

Other  British 

Dutch 

598 

$107,223 

S3 

$8,298 

44S 

8149,126 

IS 

$2,588 

nt 

$106,146 

$3,111 

$16,466 

$853 

i 

$3,548 

$2,715 

8J 
$8,386 

$171 
$10,962 

11 

$25,691 

: 
$33,243 

(i 
Si2.it: 

/ ' 

$43,202 

$2,588 

73 

$54,466 

$108,796 

948 

$242,605 

3 

$3,087 

$100 
$3,006 
$1 .  293 

■; 

$274 

SB 

$2,291 

1 
$347, 5S2 

$4,269 

* 

$352 

S! 

$5, 132 

46 
$10,655 

$2,987 

SB. 
112,541 

15 

$90,392 

8* 

$71,365 

Siam 

S77 

5108, 516 

SS 

$5,535 

Turkey  in  Asia 

$1,493 

$74> 

$1,868 

OCEANIA.  BRITISH: 

Australia 

New  Zealand 

Other  British 

Philippine  Islands 

1,001 
%         14 

m 

$21,583 

/'■ 
$7,450 

tt 

$27, 151 
$2,928 

$22,915 

$85,517 

$20,,33E 

16 

$6,001 

1 

$2,491. 

; 

$55C 

m 

$20. 13: 

$96,498 

9! 

$20,648 

4 

$1,338 

$6, 130 
$4,319 

S87.12C 

9 

523.91',: 
11 

sn.ssr 

i 

$11, 601- 
1 

Si.oor 

ISf 
$32,522 

S/3 

$55, 674 

Si 

$15,777 

Sf, 
$5,437 

Si 

11 

$14,788 

7! 

$40,07.' 

$40,617 

6 

$6,861 

K 

$5,75? 

fj 

$12,663 

3 

$0,500 

tot 

$32,543 

$84,289 

$19,427 

S7 

$11,612 

15 

$14,370 

1 

$3,060 

447 

$316, 169 

3.870 

5862,328 

1,080 

$247,020 

18S 

$69,826 

US 

$103,715 

44 

533.493 

t,18S 

$494. 4S2 

AFRICA: 
Belgian  Kongo  .  ,  .  

1 
$200 

/ 
$200 

British  Africa: 
W«t 

IS 
$1,241 

97 
$15,394 

S 

$309 

in 

- 

$2,578 

$1,676 

I 

$190 

.5 

; 

$70 

$300 

ISO 

$31,897 

1 

$69 

6 

$1,257 

i 

$325 

i 

186! 
81 

$583 
IS 

$1,264 

/ 

16 

$6,887 

100 

54 

$11,306 

706 

$125,238 

S6 

15,515 

S9 

East     

S 

$732 

■ 

n 

$2,854 
t 

1151 
i 

$795 
( 

1 

1 
$385 

3 

$1,511 

8 

$17,495 

14 

$3,376 

10 

Egypt 

49 

$7,551 
67 

Gnu  Afrit. 

SS 

$3,032 

S 

Italian  Africa 

1 

1 

VI 

Madagascar     

1 

1 

$100 

I 
>x;j 

5 
$6,202 

.' 
$3,914 

S 

5801 

13 

$7,277 

108 

$19,306 

6 

Morocco 
Portuguese  Africa 

$95 

$6. 5  If, 

$2,593 

$796 

u 

$938 

9 
$1,024 

I 
$706 

3 
$458 

Grand  Tola)  Value 

EUROPE 

S.W 

$561,577 

S,W 

$523. 602 

97t 

$180,768 

sei 

$71,103 

1.337 

$232,241 

its 
$30,073 

1,171 

$196,995 

t.m 

$303,600 

its 

$62,310 

389 

$38,373 

me 

$135,043 
119 

$17,155 

S.14S 

$580,455 

l,98t 

$1,948,292 

4*7 

$68,342 

SS7 

$394,532 

BIT 

$128,933 

167 

$19,401 

4,888 
$849,666 

3,18/ 
$942,886 

774 

$136,095 

498 

$88,526 

1.014 

$168,109 

lt8 

$18,832 

1,460 
$966,271 

4.001 

$1,005,940 

5SO 

$151,466 

740 

$283,808 

480 

1141,626 

S4 

$3,993 

\0> 

$570,534 

I, Sit 

$477,075 

118 
1151,216 

MM 
$185,077 

465 
$104,943 

te 

$8,014 

$3,060,814 

S.B1S 

$1,122,261 

484 

$561,855 

1,099 

1630,586 

$11-  927 

too 
$66,613 

S0.S3I 

$7,799,079 

16,  OSS 

$7,319,955 

S,  471 

$1,683,829 

4.07S 

$1,761,129 

8,476 

$1,810,883 

l.JOS 

$197,137 

NORTH  AMERICA 

SOUTH  AMERICA   

ASIA 

OCEANIA 

AFRICA 

383 

plan  being  to  provide  an  opening  in  the 
heating  chamber,  normally  covered  with 
a  flange  plate,  and  through  which  the 
flame  from  a  blow  lamp  can  be  made  to 
provide  the  initial  heating  for  starting 
from  cold  on  kerosene. 

Magneto  ignition  is  universal,  the  bat- 
tery type  only  occurring  in  a  few  cases 
as   a  supplementary  ignition  system. 

In  regard  to  lubrication,  it  is  almost 
impossible  to  classify  the  various  sys- 
tems adopted.  The  hollow  shaft  system 
is  increasing  in  favor,  but  despite  this 
there  are  many  firms  still  depending 
entirely  upon  drip  feed  and  splash.  The 
circulating  splash  system  frequently  in- 
cludes direct  leads  to  the  main  crank- 
shaft journals,  while  in  one  type  the 
flywheel  is  made  use  of  to  lift  the  oil 
from  the  sump  to  gutters  carrying  it  to 
troughs  under  the  big-ends  and  to  others 
over  the  journals. 

The  conditions  under  which  marine 
motors  are  operated,  and  the  advisability 
of  designing  them  so  that  they  can  be 
almost  completely  dismantled  without 
disturbing  the  base,  has  induced  British 
manufacturers  to  arrange  subsidiary  de- 
tails and  drives,  for  example,  oil  and 
water  pumps,  exterior  to  and  separate 
from  the  crankcase.  There  is  no  doubt 
that  in  this  connection  careful  considera- 
tion has  been  given  to  convenience  in 
upkeep  rather  than  to  neatness  in  ap- 
pearance; the  majority  of  engines  have 
large  flange-covered  hand-holes  in  the 
crankcase  through  which  the  big-ends 
can  be  reached  and  the  pistons  and  con- 
necting rods  withdrawn. 

It  will  be  surmised  from  the  foregoing 
that  the  submerged  type  of  oil  pump  is 
quite  exceptional,  this  unit  being  gener- 
ally arranged  well  above  the  crankshaft 
axis  and  driven  either  by  chain  from  the 
crankshaft  or  from  an  extension  of  the 
camshaft.  Oil  filtration  is  usually 
thorough,  and  the  system  provides  means 
of  readily  removing  filters  for  cleaning 
purposes  without  draining  off  the  main 
supply  of  oil. 

In  circulating  oil  systems,  the  lubricant 
is  usually  cooled  by  carrying  a  water 
pipe  through  the  crankcase  sump  in  the 
run  from  the  water  inlet  to  the  pump. 
Some  makers  go  so  far  as  to  give  this 
pipe  several  coils  in  its  passage  through 
the  oil,  so  as  to  expose  a  large  cooling 
area  to  the  lubricant. 

In  one  of  the  Brooke  series,  the  oil 
in  course  of  circulation  is  passed  through 
a  jacket  of  the  induction  manifold,  thus 
serving  a  double  purpose — cooling  the 
oil  and  assisting  vaporisation. 

In  regard  to  crankcase  and  cylinder 
construction,  the  detachable  head  is 
very  rarely  seen,  the  cylinders  usually 
being  cast  separately  or  in  pairs,  and 
being  integral  units  of  cast  iron  bolted 
to  the  top  of  the  cast  iron  crankcase. 
In  most  designs  the  latter  is  divided 
transversely  in  the  longitudinal  center 
line  of  the  crankshaft,  but  in  one  or  two 
cases  the  crankchamber  is  cast  as  a  unit, 
the  crankshaft  being  assembled  through 
a  large  hole  at  the  rear  end  and  sup- 
ported at  that  point  by  a  detachable 
endplate  which  forms  the  bearing  hous- 
ing. 
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Non-Ferrous  Metal  Specifica- 
tions 

(Continued  from  page  329) 
Specification  No.  67,  Semi-Plastic  Bronze 

Composition  in  percentage: 

Copper    75.50  to  78.50 

Tim     7.25  to    S.75 

Lead    13.50  to  16.50 

Zinc,   max 0.50 

Phosphorus,    max." 0.25 

Iron,  max 0.25 

Antimony,    max 0.50 

Aluminum    None 

Impurities,    max 0.75 

General    Information 
Good    castings    made    of    this    alloy    should 
the  following  minima   in   physical  char- 
acteristics: 

Ultimate   strength,   lb.  per  sq.  in..  20,000 
Elongation   in   2   in.    or  proportion- 
ate  length,    per    cent    10 

This  metal  is  intended  for  use  where  a  soft 
bronze  with  good  anti -friction  qualities  is 
desired. 


Storage  Battery  Specifi- 
cations 

(Excerpts    from    the    Report    of    the    S.A.E. 
■    Standards  Committee) 

Ratings — Batteries  for  combined  starting 
and  lighting  service  shall  have  two  ratings. 
The  first  rating  shall  indicate  the  lighting 
ability  and  shall  be  the  capacity  in  ampere- 
hours  when  the  battery  is  discharged  con- 
tinuously at  the  5-hr.  rate  to  a  final  volt- 
age of  not  less  than  1.7  per  cell,  the  tempera- 
ture of  the  battery  beginning  such  discharge 
being  SO  deg.  fahr.  The  second  rating 
shall  indicate  the  starting  ability  and  shall 
be  the  capacity  in  ampere-hours  when  the 
battery  is  discharged  continuously  at  the 
20-min.  rate  to  a  final  voltage  of  not  less 
than  1.5  per  cell,  the  temperature  of  the 
battery  beginning  such  discharge  being  80 
deg.  fahr. 

Terminal     Posts. — When     taper     posts    are 
used   for  terminals   of  lead-acid  storage  bat- 
teries,  the   dimensiQns   in  inches  shall  be 
Small  diameter  of  the  negative 

post     % 

Small    diameter   of   the   positive 

post     11   16 

Tapir    per    foot    1-1   3 

Minimum   length  of  taper    11/16 

When  straight  terminal  posts  are  used,  the 
diameter  of  both  the  positive  and  negative 
posts  shall  be  13  16  in.  and  the  minimum 
clear  length  of  the  post  shall  be  13  16  in. 

These  dimensions  refer  to  batteries  for 
lighting  service  as  well  as  for  combined 
starting  and  lighting  service. 

Compartments. — Compartments  for  start- 
ing and  lighting  batteries  shall  be  of  metal 
not    less    than    18    United    States    plate    gage 

0    in.)    m    thickness,    supported    entirely 

by  the  chassis. 

Battery  compartments  shall  be  8  in.  wide 
and  10%  in.  high  in  order  to  give  a  Vi -in. 
ince  all  around  the  battery.  End-to- 
end  assembly  of  .iars  is  not  recommended 
on  account  of  the  inherent  weakness  of  this 
type  of   construction. 

The  lattery  shall  rest  on  two  wooden 
Strips  each  2  in.  wide  by  14-in.  thick,  run- 
ning lengthwise  of  the  compartment.  These 
shall  be  positively  spaced  with  the  edges 
flush  with  the  oHes  oi  the  batteT  Space 
shall  be  provided  to  give  a  U-in.  space  at 
Idi  of  the  battery  and  a  U4-in.  space 
at    each    i  nd    ou!  -  ide   of    the    hold-down    de- 

The  compartment  shall  be  drained  and  ven- 
tilated. 

The  hold  down  devices  should  be  attached 
at  the  level  of  the  top  of  the  battery,  not  to 

.'I'.-S. 


Recommended  Practice  in 
Testing  Spark  Plugs 


Motor  Boat  Exports, 


repi 'it    of   the 
1  ommittee) 


oi       i  r.iple  spark-plugs 
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1914 

1915 

1916 

1917 

1918 

July  1 

to  Dec.  30 

1918 

1919 

1920 

Total 

EUROPE: 

5 

$5,022 

/ 

$1,162 

Azores  and  Madeira  Islands.  . 

1 
$1,162 

Belgium 

$900 

$900 

3 

$4,054 

4 

53.332 

IS 

53,539 

2 

1 

$2,500 

n 

$3,429 

1 
$110 

2 
$932 

e 

$2,400 

Germany     

$316 

3 

$4,730 

$4,330,080 

Greece 

Italy 

t 

$1,280 

7 
$246,000 

72 
52,080,800 

SO 

52,000,000 

1 
$2,500 

1 
52.000 

2 

$2,230 

Iceland  and  Faroe  Islands 

3 
S2.6S5 

S 
$4,815 

IS 

S3S7.325 

1 

$189 

S400 

$6,200 

4 
$42,S15 

3* 
$62,735 

$400 

Netherlands 

Norway    . 

S 

$4,400 

1/ 
$6, 158 

$11,748 

$284 

1 

$221 

; 

$270 

$925 
$7,950 

16 
5376,000 

55.417 

1 
$3,000 

10 

5117,500 

1 

$999 

( 

$3,349 

4 
52,351 

s 

$3,794 

S10.094 

IS 

523,514 

9 

S45.3S7 

55 

S8S6.983 

46 

585. 152 

Spain 

Sweden 

$390 

$1,340 

6 

$17,535 

Turkey  in  Europe 

1 
52  .625 

1 
$1,350 

4 
$12,560 

United  Kingdom: 

8 

4 

10 

1 

1 

3 
$75,000 

27 

$205, 137 

1 

$283 

It 
$23,115 

1 

NORTH  AMERICA: 

Bermuda 

4 

$2,340 

4 

$3,350 

91 

$39,045 

1 
$600 

1 

$85 

i     I 
$2,875 

2 
$1,300 

2 

$7,500 

British  Honduras 

46 
$23,387 

$1,000 

it, 

$10,569 

$300 

54 

$42,775 

22 
$57,296 

10 
$33,924 

$10,458 

IS 
$12,552 

$4,650 
$200,006 

Central  America: 

5 
$9,067 

4 
$2,6S4 

3 
$5,550 

8 
$5,875 

n 

$52,553 

S 

$3,497 

66 

2 
$757 

1 
$1,730 

4 
$2,360 

S 
$1,465 

6 
$14,184 

* 
$2,003 

SI  15, 5*16 

1 

$3,000 

2 
$3,118 

3 

54.230 

IS 

S50.S55 

1 

S360 

29 

532,513 

9 
$12,942 

8 
$12,743 

u 

$16,214 

26 

$32,332 

165 

$228,888 

9 

511,910 

224 

5641,285 

4 

$4,349 

* 

$4,829 

3 

$2,438 

91 

$26,24:1 

1 

5200 

11 

516,595 

1 

574 

3 

$3,750 

6 

$5,53S 

1 

$4,750 

36 

$111,630 

1 
$1,450 

1 
59,000 

8 

521, 49S 

4 

$4,760 

3 

$1,460 

10 

529,355 

"■"ii 

$48,782 

1 
$75 

1 

$3,500 

2 

52,094 

2 

SI, 114 

7 

550, 160 

1 

$1,100 

44 

$171,206 

I 

$1,200 

Nicaragua 

Newfoundland,  Labrador,  etc. 

West  Indies:    British: 

2 

$113 

4 

$1,289 

6 

$4,028 

16 

SIS, 539 

9 

$12,016 

$2,085 
1 

1 
$1,500 

3 

$1,613 

9 

$6,384 

2 

$750 

SI 

$31,733 

112 

$227,881 

30 

$25,820 

6 

$6,300 

11 

$24,135 

1$ 

$12,053 

1 

$350 

11 

$22,722 

1 

$2,500 

64 

$94,710 

SO 

$54,457 

67 

$239,294 

19 

$13,168 

1 
$170 

..... 

$240 

// 

S6.724 

S 

$738 

S 

$3,960 

1 

$182 

1 
5475 

7 
$12,515 

ss 

S20.556 

6 
$2,200 

1 
$3,500 

I 
$9,100 

* 
$4,538 

; 

$2,400 

1 

S153 

1 

$1,100 

5 

S7.SSJ 

2 

$845 

5 

$2,800 

1 

5941 

2 

51.100 

1 

$350 

$2,050 

« 

$7,000 

36 

$11S.031 

7 

57.111 

1 
$1,237 

1 
$1,200 

1 

$600 

2 

$5,200 

16 

S37.04S 

1 

$700 

3 

$6,350 

4 

$2,833 

2 
51.650 

7 
$5,301 

3 

4 
$13,S00 

Cuba 

1 
$462 

$1  700 

SOUTH  AMERICA: 

IS 

/ 
$2,708 

7 
$2,209 

9 
S2S.S1C 

5 
$1,303 

$2,496 

4 

$4,575 

S 

$18,788 

$19,933 

1 

$335 

6 
58.856 

$13,170 

2 

$4,046 

;; 

$59,041 

1 
$3,850 

u 

513,51s 

8 

$8,03: 

I 

$96,417 

6 

$4,497 

1 
57,13' 

3 
55.142 

6 
$5.4S2 

2 

6 
$12,827 

6 
$8,911 

3 
$7,305 

3 
$1,434 

/ 
$2,500 

S 

$6,600 
1 

$2,500 

1 

$697 

$41,275 

2 

52.935 

7 

S21.S06 

Chile 
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1914 

1915 

1916 

1917 

1918 

Julyl 

to  Dec.  30 

1918 

1919 

1920 

Total 

Guiana: 

British    

Dutch 

1 

$40 

1 

S60S 

S 

$1,800 

6 

112,844 

7 
$3,652 

6 
$4,155 

J 

$750 

/ 
$350 

tj 
$1,247 

5 
$2,222 

l 

$639 
4 

$5,422 
t 

$775 

1 
$260 

6 

$1,134 

1 

$200 

/ 
$2,650 

/ 
$414 

$1.2(14 

t 

$375 

; 

$802 

J 

$369 

e 

$1,750 

1 

$17* 

2 

t 

$14,901 

/ 
So, 123 

I 

$590 

6 

$2,073 

; 

$2,501 

$1,282 

$5,500 

I 
$1,700 

I 
$3,600 

; 
$1,500 

1 

$1,100 

t 

SI, 512 

1 

$6,000 

S 
$6,914 

1 
$3,501 

S 
S641 

1 

$150 

12 

$159,83i 

; 

$145 

2 
$303 

1 
$260 

$12,500 

S 
$925 

1 

$550 

3 

i 

$8,543 

6 
$12,870 

S 
$536 

1 
$7,127 

I 
$365 

; 

$300 

2 
$332 

; 

$265 

/ 

18,500 

3 

$431 

; 

$457 

s 

$1,432 

S6.00C 
$3,000 

6 
S11.531 

; 

$5S5 

4 

$4,060 

* 
$1,081 

3 
$2,025 

3 
S*04 

1 

S2S7 

s 

$6,407 

1 

$1,000 

.' 

$827 
$6,855 

t 
$21,000 

i 

$5,500 

6 
$1,864 

/ 
$900 

1 

81.200 

) 

$300 

n 

$5,362 

1 
$6,000 

/ 
$635 

2 
$1,156 

1 
$857 

1 
$2,150 

2 
$7,000 

1 

$150 

2 

$5 ,050 

1 
$115,000 

; 

$5,000 

7 

$7,679 

1 
$4,500 

; 

$3,500 

2 

$10,425 

1 

$3,000 

14 
$76,072 

4 
$5,000 

/ 

$1,750 

S 

$5,003 

10 

$8,991 

6 

$3,923 

* 

SI, 700 

2 

$50,500 

* 
$2,021 

1 

$16,392 

9 
$14,792 

n 

$14,186 

1 
$758 

3 
$5, 140 

7 
$8,761 

B 

$9,302 

12 

$49,696 

1 

$3,000 

3 
$1,800 

49 
$141,667 

8 
$4,237 

20 

$37,208 

ASIA: 

$2,500 

Chin. 

10 
$10,718 

1 
S350 

East  Indies:    British: 

37 
$22,098 

Straits  Settlement 

13 

$7,301 

1 

$857 

Dutch     

French 

9 
$4,949 

I 
S2.150 

1 
$300 

IS 

$16,423 

Russia  in  Asia 

14 

$211,108 

Sum 

4 
$1,045 

; 

$260 

OCEANIA:  British: 

9 
$3,458 

3 
$134 

5 
$7,949 

S 

$1,415 

Philippine  Islands. 
AFRICA: 

9 
$25,700 

$133,506 

British  Alrica: 
West 

IS 

32 

4 

Canary  Islands 

1 

$369 

4 

French  Alrica 

4 

1 

Madagascar 

German  Alrica 

.5 
$5,140 

1 
$(,500 

n 
(16,088 

TOTALS 

too 

m 

SSI, 

230 

S'U7.i:;s 

218 

104 

52.12';  '.-2 

UO 
(368,851 

208 
11,008,872 

1,821 
$8,465,757 

RECAPITULATION 


EUROPE 

NORTH  AMERICA 
SOUTH  AMERICA 

ASIA 

OCEANIA 

AFRICA 


10 

36 

37 

n 

236 

177 

137 

(286,071 

$177,016 

71 

IS 

26 

IS 

(164,228 

$01,003 

21 

8 

16 

(11,665 

$5,163 

$164,260 

$8,323 

7 

I 

6 

3 

$3,984 

$6,782 

$13,063 

$597 

n 

I 

9 

« 

$5,654 

$7,900 

$925 

$10,820 

|2,  105,899 

$164,087 


$4,205 

I 

$7,407 


63 

/; 

,003,749 

$13,535 

35 

79 

$81,372 

(113,761 

S 

29 

(38,797 

$78,878 

7 

7 

$2,764 

$11,798 

3 

$5,200 

11 

$135,079 

The  spark-plugs  submitted  for  test  must 
conform  in  all  important  dimensions  to  the 
engine  builder's  drawings. 

Preignition  and  leakage  tests  are  to  be 
made  in  the  following  manner:  An  engine  of 
the  type  for  which  the  plugs  are  intended 
shall  be  equipped  with  a  set  of  the  spark- 
plugs to  be  tested.  The  spark-plug  gaps 
shall  be  carefully  adjusted  with  a  suitable 
thickness  gage  to  the  desired  dimension 
and  these  gaps  shall  not  be  disturbed 
throughout  the  tests.  The  engine  shall  then 
be  coupled  to  a  suitable  dynamometer  and 
the  circulating  water  maintained  at  a  tem- 
perature  of  not  less  than  40  deg.  fahr.  or 
more  than  60  deg  fahr.  The  engine  shall 
then  be  started  up  and  as  rapidly  as  possi- 
ble brought  to  the  speed  corresponding  to 
the  maximum  torque,  the  throttle  and  the 
spark  adjusted  for  this  condition,  and  the 
circulating  water  temperature  brought  up  to 
a  temperature  of  not  less  than  190  deg.  fahr. 
nor  more  than  210  deg.  fahr.  as  rapidly  as 
possible  and  this  temperature  maintained 
for  the  remainder  of  the  run.  Torque  and 
spi  i  d  readings  shall  then  be  taken  at  30 
intervals  for  a  period  of  15  min.  Appreciable 
loss  of  torque  or  speed,  missing  or  backfiring 
which  can  be  attributed  to  the  spark-plugs, 
will  be  considered  grounds  for  rejecting  the 
spark-plugs  under  test,  provided  the  engine 
is  of  proved  design  and  has  previously 
demonstrated  its  ability  to  run  steadily  un- 
der these  conditions.  During  this  run  tests 
for  gas  leakage  shall  be  made  by  covering  all 
joints  of  the  spark-plugs  with  oil  and  in- 
specting for  leaks. 

Following  this  15-min.  run  at  the  speed 
corresponding  to  maximum  torque,  the  en- 
gine shall  be  brought  up  to  the  speed  corn- 
sponding  to  maximum  horsepower  and  be 
held  at  this  speed  for  not  less  than  5  min. 
Observations  similar  to  those  mentioned 
above  are  to  be  made  during  this  run. 

Spark-plugs  shall  also  be  subjected  to 
road  tests  to  determine  how  well  they  will 
function  under  normal  service  conditions. 

Spark-plugs  which  have  successfully  passed 
the  above  tests  will  be  considered  satisfac- 
tory for  use  in  so  far  as  the  following  points 
are  concerned  : 

(1)  Breakage  owing  to  sudden  temperature 

changes. 

(2)  Liability  to  cause  preignition. 

(3)  Leakage. 

(4)  Power  performance. 

(5)  Permanence  of  gap. 

The  following  procedure  for  determining 
the  relative  susceptibility  of  the  spark-plugs 
under  test  to  fouling  is  intended  to  serve 
merely  as  a  guide  in  making  such  tests, 
since  general  engine  influences  and  more 
particularly  lubrication  and  carburetion  con- 
ditions varying  as  they  do  in  different  makes 
of  engine,  prohibit  the  setting  of  one  strictly 
standard  method  applicable  to  all  engines, 

The  engine  equipped  with  the  spark-plugs 
under  test  shall  be  run  on  the  dynamometer 
with  the  circulating  water  at  not  less  than  40 
di  g  fahr.  nor  mure  than  60  deg.  fahr.  The 
iu!.  t  manifold  shall  be  kept  at  as  low  a 
tempi  rature  as  practicable,  all  heating  means 

In  inu     di    connected    so    far    as    possible.       The 

ermine   shall    In     run    with   no    load   and   a   wiile- 

open  throttle,   the  speed  being   held  down  to 

bet  wi  en     i a  m      i  E rum     bj     causing 

the   carbureter    to    feed    an    abnormally    rfch 
mixture.     The    engine    shall    be    run    in    this 
manner    for    3    nun.,    following    which    thi 
bureter    adjustment     shall     be     restored     to 
standard   condition   and    the    load   applied    '<• 

hold    the    engine    at    a    sp I    of   about    ismi 

r.p.m.      It    is    assumed    that   the    torque    which 
is   to   be   expected   of-  the   engine    tinder   test 

at     this    !-po,    ll       has     lieen     pri  Hilled. 

At  the  end  of  2  min.   running  after  applying 

the   load   ai    abovi    expli 1,   tn<    percei 

ol  tiarc]   torque  w  hlch   I  eap- 

abli    of   developing    will    be   considered    as   a 
ii  i  hi  i     oi    merit    for    the    spark-plugs    undei 

test.      For    insta i,    If  at    tl ml    of    2    min 

on   under  load  following   the  "choked" 
run,    thi     .a  capabli     ol     pulling 

tandard    tor the    spark-plugs    shall    be 

tory   In   this 

i.o,    half    hi     n    '.'.a     torque,    thi     figure    of 

i  iii     i iioiii.i     be 

repeated  a   sufficient   number  <>f  times  to  in- 
onsls  i '  hi    ■' •■ '  ragi    i  esult 
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Ailsa  Craig 
Ailsa  Craig. 
Ailsa  Craig. 
Ailsa  Craig . 
Ailsa  Craig. 

Aster 

Aster 

Aster 

Aster 

Aster 

Aster 

Aster 

Atlantic    .  . 

Atlantic 

Atlantic 

Atlantic 
Atlantic.     . 
Brooke* .     . 
Brooke ... 

Brooke 

Brooke. .  .  . 

Brooke 

Brooke  .  . 
Brooke.  .  .  . 
Brooke.  .  .  . 
Brooke .  .  .  . 

Day' 

Day* 

Day' 

Day' 

Dixon 

Dixon 


Dixon 

Dixon 

Dixon 

Dixon 

Dixon 

Dixon 

Dixon 

Djinn 
Diinn 
Djinn 

Diinn 

Djinn 

Fyle  Wilson 
Fyfe  Wilson  .  . 

GlenirTer 

GleniffeF 

Clenifler 

GlenirTer 
Glenilfer 

Green 

Green 

Green 

Green 

Parsons 

Parsons 

Parsons 

Parsons 

Parsons 

Parsons 

Parsons 

Parsons 

Parsons 
McLaren   . 
McLaren 

McLaren 

Spherota    ... 

Spherota 

Spherota . 

Thorneycroft . 

Thorneycroft 

Thorneycroft. 

Thorneycroft. 

Thorneycroft 

Thorneycroft 

Wasp 

W.sp 

Webber 

Wolseley   ... 

Wolseley 

Wolseley 

Wolseley 

Watermota* 

Watermota* 

Watermota*  . 

Watermota* 


4Hx6 

4. vi 
2Vx3% 
3'    \4'4 

i   ...:.', 
0*x5H 

>  i*6 
«*7 

:,i  ,x7 
4  x5 
6  x8 
6    x8 

3' sx3' 4 
3^x4' 4 

::■■.  vl", 
3',x4 


5Hx6 

5Hx6 

5Hx6 

::\x3', 

4'sx4'  . 

4'sx4l; 

434x5 

3Kx3Ja 

31  ,x3>, 

wax 

i      ,,.'■,!. 

4»,x.ii, 

4\xl,' 


4    x5 
4Hx6 
6HxS'4' 
6M*7J 

,,'■         : 

2S«438 

sj  ,-. 

4Hx4« 

8    x8H 

4'jxo 

5'4x7 

6    x8 

6    x8 

6    x8 

6    x8 

i%si>i 

5Hx6 

5^x7 

ii',.x7 

5Hx7 

4^x6 

4Hx6 

4^x6 

4^x6 

4Hx6 

IP  ...s 

6Hx8 

6Hx8 

6Hx8 

4    xo 

4    x5 

4    x5 

4'4x5K 

41,x.5'.! 

4l,xi'J 

4^x6 

4^x6 

4    xo« 

4    x7 

6    x8 

6    x8 

4!^x6 

4Vsx6 

4    x6 

2J&3H 

3Vx434 

31,x.V, 

4>£x5"4' 

2>,x2', 
2',x3 
2-'4x3 
2^x3 


Ker 

Ker 

Ker 

Ker 

Ker 

Gas.  or  ker. 
Gas.  or  ker. 
Gas.  or  ker . 
Gas.  c 
Gas.  c 
Gas.  or  ker . 
Gas.  or  ker . 


rker. 


Ker.. 

Ker. 
Ker 
Ker. . 

leu 

Gas.  i 


Gas.  or  ker. 
Gas.  or  ker. 
Gas.  or  ker. 
Gas.  or  ker. 
Gas.  or  ker . 
Gas.  or  ker. 

Gas 

Gas 

Gas 


Gas.  or  ker. 
Gas.  or  ker . 
Gas.  or  ker . 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Ker 


Ker 

Ker 

Ker 

Ker 

Ker 

Ker 

Gas 

Krr 

Ker 

Ker 

Ker 

Gas.  or  ker 

Gas 

Gas.  or  ker 

Gas.  or  ker 

Gas.  or  ker 

'  ru  [outboard). 
Gas  (outboard). 
Gas  (inboard).. 
Gas  (inboard). . 


1.00 
1000 
1000 
1000 


1000 
1000 
1000 


1200 
1250 
1200 
1200 
1200 


1000 
1000 
1000 
1000 
1000 
1000 
1400 


10.50 
1000 
1000 

1000 


Sfes. 

No... 

Opt... 

Opt... 
Opt... 
Opt  . 
Opt... 
Op  I 
Opl  i 
Opt.t. 
No... 
No.  .  . 


Press. 
Press. 
Press. 
Press. 


Prtss 

Drip  &  Spl. 
Drip  k  Spl. 
Drip  k  Spl. 
Drip  &  Spl. 
Drip  k  Spl. 

Spl 

Spl 

Circ  spl 
Circ  spl  . . 
Circ.  spl.  .. 
Circ.  spl .  . . 
Circ.  spl — 
Circ.  spl — 
Circ.  spl..'.. 

Drip 

Drip 

Drip  

Drip 


Press 


Spl  .  . 
Circ.  spl.. 
Circ.  spl. . 


Circ.  spl.. 
Press. . . . 
Circ.  spl. . 
Circ.  spl.. 
Circ.  spl.. 
Circ.  spl.. 
Circ.  spl.. 
Circ.  spl. . 
Press. .  .  . 
Press.  .  .  . 


Press . 


Circ.  spl  . 
Circ.  spl. . 
Circ.  spl  . 

Spl 

Spl 

Spl 

Circ.  spl  . 
( lire,  apl 
Circ.  spl. . 
Circ.  spl. 
Circ.  spl. 
Circ.  spl 
Circ.  spl. 
Circ.  spl. 


Circ.  spl... 
Circ.  spl. .. 
('ire.  spl  . . 
Circ.  spl  . . 

With  furl 
With  fuel 
With  fuel 
With  fuel .. 


ar  elec. . 
He.  or  elec. 
He  or  elec. 
He  or  elec. 


He 

He 

He 

He 

He 

He 

He 

He 

Elec 

Elec 

Elec 

Comp.  air. 
Comp.  air, 
Elec  opt. . 
Elec.  opt.  . 
Elec.  opt.  . 
Elec.  opt.  . 
Elec.  opt. . 
Elec  opt . . 
Elec  opt. . 
Elec  opt. . 
Elec  opt. . 


He. . . . 

FIvwh. 
FIvwh 


Type  of 
Water 


Pist. . . 
Pist. . . 
Pist. . . 
Pist. . . 
Gear. . . 
Gear... 
Gear: . . 
Gear. . . 
Gear. . . 
Gear.. . 
Gear. . . 
Gear... 
Pist. . . 
Pist.  .. 
Pist.  .  . 
Pist. . . 
Pist. .  . 
Plun. . . 
Eccen. 
Eccen. . 
Eccen. . 
Eccen.. 
E.-een. 
EJec  m. 
Eceen. . 

HrCVli 

Gear. . 


I  l-'ar   .  .  . 

Gear 

Gear 

Gear. . . . 
Gear.... 
Gear. . . , 

Gear 

Gear — 
Gear... 
Gear — 

Gear 

Gear 

Gear... 
Pist... 
Pi 

Pist.  . . . 
Pist. . . . 
Ecoen. . 
Gear.. . 
Gear  . . 
Gear. . . 
Pist.... 
Pist.... 

IV. 

Pist.... 

Pist  .  .  . 
Pist.... 

Gear . . . 

■ 

i  tear 
I  leai 
Eccen. . 
Eccen.. 
Eccen.. 
Eccen. . 
Eccen. . 
Eccen. . 
Eccen. . 

Pivrli 

Eccen.. 

Gear 

Gear... 

Gear. . . 
Cent... 
Cent. . . 
Cent... 
Gear... 

t  liar 
l  n'ar 

Gear. . . 
Gear... 
Gear. . . 
Plun. . . 
Plun... 
Plun... 
Gear. . . 
Gear. . . 
Gear. . . 
Gear... 
Gear. . . 
Gear. . . 
Plun. . . 
Plun. . . 


Gears. . 
Gears. , 
Plun. . , 
Gear. . . 
Gear. . , 
Gear. . 
Gear. . 
Gear.. 
Gear.. 
Gear. . 
Gear.. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
Gear  . 
Gear. . 
Gear. . 
Gear.. 
Gear . . 
Gear  . 
Gear. . 
None. 
None. 
None. 
None. 
Gear  . 
Gear.. 
Gear.. 
Gear. . 
Gear.. 
Gear  . 
Gear.. 


Gear. . . 
Gear... 
None. . 
Pist... 
Pist.  .  . 
Pist.  .  . 
Pist. . . . 
Gear 
Plun... 
Gear. . . 
Gear. . . 
Disk  . . 
Flywh. 
FIvwh. 
FIvwh 
FIvwh. 
Flywh . 
Gear  . . 
Gear  . . 
Gear... 
Gear. . . 
Gear.. . 
Gear. . . 
Gear... 
Gear. . . 
Gear. . . 
Gear. . . 
Pis! 

Pist. .  . 
Pist.... 
Pist  . . . 
Gear. . . 
Gear. . . 
Gear. . . 
None.  . 
None.  . 
None.  . 
Gear. . . 
Gear... 
Gear. . . 
Gear... 
Gear... 
Gear. . . 
Plun  . . 
Plun.  . . 
Plun... 
Gear  . 
Gear. . . 
Gear. . 
Gear.. 
None  . 
None.  . 
None.  , 
None.  . 


•Two  stroke. 

tBattery  in  addition  to  magneto ;  all  engines  have  magnetos. 

t tTvpical  of  range  of  30  engines  with  1  to  6  cylinders  of  5  H.P.  to  220  H.P. 

ABIJHKVI  \TIO\S:     Circ — Circulating;     Comp — Compressed  ;     Kreen — Eccentric;    Elec — Electric;    F — Exhaust    Valve  Over    Inlet    In   Pockpt ; 

(-Win— Gasoline ;     tCompl.'tt*    Installation  ;     He— Hand-crank;    I— In    Head;  Ker— Kerosene ;  L— Side  by  Side    (in  L  head);   Opt— Optional ;   Pist— 

Piston-    Plun—  Plunger  ;    Pros*— Pressure  ;    Spl— Splash ;    T— In   pockets    nt  Both  Sides   (T.   head). 


February  17,  1921 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 

Tire  Exports,  1911  to  1920 


387 


1911 

1913 

1914 

1915 

1916 

1917 

1918 

July  1  to      I 
Jec  31,  1918 

Calendar 
Year  1919 

1920t 

Total  in  All 
frs  Ins.  1912 

Austria  Hun  a 

1329 
821 

98 

185,473 
29.979 

537 

1,295 
693 
655 

3,647 

8,335 

1.104.416 

15 

405,778 

955 

951 
1,343 

'"5.379 

525 

144,893 

1.227 

11,614 

689 

477 

27.072 

121 
30 

3.541 

10,112 

262 

2,564 

302 

624 

557 

586 
130 

590 

874 
283 
100 
916 
916 

16    in 
207 

3.202 

7. 071 

36 
90,759 

8,310 

71 

6299 

401,900 
500 

16,611 

1,545 

20,205 

401.106 

1,153 

424 
456 

"282 
146 
729 

567 
5,301 

1,125,718 

401 

163 

1,324,459 

693 

2,793 

2,224 

299 

429 

10.466 

1 .  7o:. 

203,883 

4.588 

:;o.o04 

16,364 

!69 

12.322 

540 

2,306 

767 

115 

765 

8.153 

106 

47,537 

2,844 
16,211 

8,459 

63 

"    ^273 
1.000 
10,703 

622 
152 

240 

882 

1,133 

337 
860 

son 

677 
20,975 

1    134 

68,068 

20,270 
37 
956 

100  478 

17,057 

536 
270 

tl,009 
138 

15,730 
170 

11.414 

4.585 

5,448 

132,181 

271 

915 

2,286 
5,649 

157 

211 

1,168 

""i,m 

77,537 

1,503.440 

336 

267 

727 

06'.,  937 

1,668 

6,877 
5,547 

1 .  302 

180 

18.262 

2.084 

1 1 1 , 948 

4.351 
55,361 
17,023 
2,472 
55.236 
1.730 
2.90? 
740 
1,045 
2.336 

21,920 
1,526 
11.830 
10,636 
18.925 
3,313 

3.420 
544 

1   s:8 
17  987 
20,439 

55 

28,326 

3,555 

7,174 
30 
2,077 
2.677 
1.057 
18,629 

92 

94,321 
35,695 

4'::' 

7.278 

306 

111.205 

642 
208 

""$178 

150 

12,288 

8,723 
6,090 

2,680 

11,74" 

1,907 
7,394 

1,434 

6,480 

2,408 
26,707 

1.927 

2,655,099 

245 

139 
64 

772.574 
4,034 

2,381 
3.406 
3,220 
419 
24,549 
2,617 
106.083 

4,136 

36,887 

22,672 

3.327 

192,355 

577 

3.062 

3.068 

1,527 

526 

34,006 
3.413 
77.425 
21,353 
15,237 
8,620 

3,884 
308 

16 
5.253 
11,826 
32.635 

204 
18.971 

15.441 

1,883 
7,688 

870 
12,741 

742 

4,037 

245.240 

201,379 

104 

5.261 

250,832 

1   149 

32,82? 
4.833 

S3 

946 

$373 

16.089 
80,423 

698 

333.437 

36,548 
10,001 

25,990 

576 

1,125,7    1 

"32/184 

35,850 

9,175  248 
116    59 

1,3  0 

1.440 

36 

1,176,836 

5,108 

6,068 
6,299 
7,932 
157 
73,854 
11.673 
236,811 

6,019 
40.354 
30,510 

8.337 
547,410 

1,009 
18,223 

4  437 

1.283 
988 

488.329 

4.054 

295.479 

5S.SIII 

28,617 

9,225 

5.512 

1.339 

14 

9.063 
76.608 
71,849 

1.585 

41,298 

995 

4.330 
119.242 
63.572 
19,012 
201, 2S7 
201,287 
4,189 
20,045 

100 
2,236 

1.551,154 

944,008 

574 

s, 

II 

391,634 

17 
27.301 
281, 31S 

9.732 

1.777 

532 

107 
3.2601 

S6.017 
425, 132 

34.054 

61 

101,362 

26! 326 
11,937 

"  o.o!-5 

143,916 

77,753 
6,347 

1,569,9011 

66, 753 1 

14 

590 

1.485.030 

8,243 

11,018 
24.545 
10.657 
294 
74.047 
22.530 
257,413 

15,666 
100.048 
45.054 
21.526 
1,010,915 

2.753 
37,441 

7.386 
19,399 

2,287 

1,301,344 

9,187 

606  876 

264,608 

39,  J98 

13.1  <5 

1.817 

10,171 

2,588 

45 

35 

27,034 

100.427 

12s. 906 

440 
36,052 

3,909 
145,8  10 

142,271 
6,602 
415.742 
1 15 ,  742 
3.252 
34.243 

1  ',  132 
8,547 

783,209 

680.705 

5,008 

8,102 

518 

1  i  702 

10.007 

391,211 

20,162 

1,316 

120 
174 
92 

S72 

661,648 

129 
2,000 

55,913 

215 

525 

15,488 
94,264 
12,233 

618,071 

400 

3.460 

1,766.518 

11,317 

4.018 
7. 'ISO 
19.602 
1.042 
137.000 
22,319 
777,984 

19,391 

109,097 

107.353 

25,091 

1,336,233 

6,939 

61,684 

9,084 

26.474 

13,0sU 

1,649,840 

20,513 
455.102 
725. S70 
54.04S 
16,  105 

29  1  17 
1,918 

107.2:0 
224,694 
116,612 

2,536 

6  1,089 

517 

927 

416  HI 

"II  887 

52,460 

317,1112 

347,912 

6, 112 

83.235 

819,755 
946,804 
16,124 

10, sol 
5,   'H 

803,727 

i  1,470 
21.849 

2.399 

528.718 
425,149 

585 

6,668 

4,388 

211 

20.890 
18,825 

1     7S.573 

2.503 

350.345 

8.052 

4.505 
15.642 
8.S13 
2.743 
51.059 
17.036 
566,442 

20,385 
76,099 
49,838 
20,787 
929.706 

6.089 
54.755 

8,190 
32.493 
16.323 

859,259 
22.558 
111.550 

481,919 

20.276 
20,052 

39,488 

3,385 

75 

264 

150.232 

72,735 

67,565 

48,536 

1,388 
133,146 

352.606 

20,236 

116  036 

1,514 

15,289 
57.441 

B.806 

12.411 
1,067 

196,88  ' 

354.715 

017 

B  073 

2.854 
1  13,568 

-   110 

372.000 
165 

131 

565 

2,698 

$43,121 

'532.532 

1, 254. 324 

23,367 

3,535,178 

33,280 

175 

83,449 

23,961 

226.245 

424 

1.043.981 

845,690 

176,303 

70,785 

1,402 

300 

825,007 

1,373.847 

220,052 

85,334 

1.50S.460 

263 

268 

6,663 

1.021.014 

24.319 

12,301 
64.981 
35.489 
32,075 

416,037 
95,004 

805.614 

31,026 
150,82? 

78.435 

33.700 

2.013.071 

8.679 

121,801 

10,390 
150,176 

60,102 

1,788.147 
24,191 
1,018.055 
705.440 
124,238 
77,189 

49.637 

3.265 

81 

2.046 

230,812 

645,070 

226.953 

1,847 
254,784 
1 ,  425 
11.538 
557.306 
636,101 
IS,  177 
686.873 
7,518 
7'i,"  14 

1,092 

200,071 
1  V'"' 
12,734 

751   584 

1,023.807 
7. US 

13, 616 

8,862 

1,372,544 

1  12,940 

470, 934 
32.402 
1,645 

28,821 

45 

225 
150 

$224,087 

66,698 

1,280,309 

3,570 

154 

959,241 

440,157 

2,369,018 

576.714 

43.02S 

311,079 

2,855 

902.648 

72,660 

1.813,140 

1,430,389 

278.096 

367,321 

590.620 

13,569 

1,925.185 

2.619.103 

628,659 

215.834 

4.17S.518 

144.294 

2.220 

16,674 

503 

6.744 

2,704.230 

31,871 

20 

15.568 
61.776 
26.455 

20, 4 SO 

4S2.641 

OS, 074 

1,438,777 

31,813 
271,381 
184,000 

B3.550 
3,409,986 

21.658 
274.442 

24,137 
103.374 

33,815 

3,126,889 

:l   "71 

1,965  201 

525.035 

183.859 

52,297 

108,717 

5,518 
420 

1,215 
263,698 
903,687 
285,497 

16,714 

421.364 
3  7lo 

16  1 

1,096,377 

1,109  200 

33  169 

1,712,524 

6,594 

ii.  !68 

191,  146 

091 

17.923 

18,843 

77,202 

1.498.312 

14.074 

13.710 

5.676 

2.423,198 

2,352 

709.690 

1,778.187 

119.281 
IS, 320 

143,772 
53.082 

2.661 

S.I25 
1 1  B30 
29.732 

$271,218 

77,459 

2,311,730 

4,390 

154 

2,277,250 

469,694 

8,033,026 

1,180,600 

43,332 

434,832 

26,877 

1,726,919 

Malta,  Goto  and  Cyprus  Islands 

Netherlands 

Norway             

73,093 

2,915,241 

2,320,083 

278,096 

501,382 

662,512 

Serbia,  Montenegro  and  Albania 

1,388,127 
300 

2,902,178 

4,179,497 

848,711 

303.095 
25.695,153 

Scotland 

Ireland    

328,749 

3.763 
16.674 

Nortb  America: 

Bermuda 

3,531 
21.586 

Canada                  

12.668.055 
88,304 

20 

Central  American  Stales: 

69.213 

194,980 

Sal.ador 

123,270 

63,949 

1    10    576 

161,873 
4,798,327 

West  Indies,  British: 

140,221 

915,05? 

Cuba    

Danish  fVirein  Islands  of  U.S.) 
Dominican  Republic 

9.505,110 
50.263 

570,001 

68,358 

355.010 

South  America: 

4,714,128 

17,928 

3,606 

963,184 

23.471 
905.332 

7,1114 
41,005 

..:.    [94 

152,869 

3  798,685 

998,888 

113,9 

1. ins. 037 

0,183 

305,935 

72>53 

95,199 

5,077.432 

44,448 
42,090 
89,579 

17,30? 

8,  177.  108 

2,369 

930,870 

i  098,528 

207,654 

1  i, 

171,77? 
84,953 
174 
2,798 
702 
8,125 
15,055 

Asia: 

Russia  in  Asia 

Oceania.  British: 

Grand  Total 

SI  19.91 1(1.037 

•Previous  to    1818   Mated  as  Br 

tlsh,   Fronc 

1    and   Japa 

aese  Chios. 

tlnolmk'R 

Casings.    I 

nar  Tubes 

and  Solid  'i 

'Ires. 
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CO 
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BEARINGS 

£ 

- 

£ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

u 

12 

13 

4 

14 

15 

2  s7 

16 

4.25 

17 

18 

14 

19 

14 

20 

7, 

21 

24 

22 

23 
3 

24 

?4 

25 

24 

26 

2X 

CL 

C. 

T.Tr. . . 
T,Tr ... 

T,Tr... 

6 

IJ*x5Ji 

IX 

% 

H 

% 

R 

4M 

Yea 

11 

H. . . 

R 

5X 

4 

Yes 

6  50 

9  06 

12H 

2'  s 

14 

2'4 

24 

2'4 

3 

34 

M, 

44 

JA 

....  TU 

4 
4 

44x6 
54x7 

381.6 
665.2 

2« 

24 

R.. .. 

B  % 

4 

Yes  . 

6  00 

12^ 

14 

2*< 

24 

,3r 

3 

34 

:u.. 

P 

Yes. .  . 

R. ... 

M... 

59 

7 

3 

No.... 

12.18 

11  62 

14 

2'. 

14 

34 

24 

24 

3 

34 

44 

44 

.     KU 

T,Tr. 

4 

5    i6V, 

510  4 

P 

Yes  .  . 

R... 

24 

% 

M.... 

49 

5*4 

3 

24 

24 

4 

44 

K 

T.Tr 

.5     ISM 

510  4 

P 

Yes  .  . 

R... 

24 

% 

M.... 

49 

i'., 

3 

No...  . 

24 

24 

34 

4 

44 

T.   . 

3'4x5 

221  0 

Yes... 

R 

fi 

M.... 

17 

4H 

4 

Xu. 

11 

14 

2h 

24 

3 

24 

24 

•i"A 

T 

334i5 

221  6 

B 

No.. . . 

R 

Six 

M.... 

15.8 

■S*4 

3 

No.... 

ion 

-  \. 

14 

24 

3 

34 

24 

3Kt 

C 

224  0 

B 

R... 

ii 

M.... 

10.6 

4V. 

3 

No.... 

10K 

I'yi 

24 

2'.i 

4 

2  V 

3*1, 

T 

281.0 

B 

No.... 

L 

Ki 

M.... 

25.6 

4H 

3 

No... 

10H 

24 

24 

3 

•i% 

3 

4^i 

Continental 

Kt 

T 

T 

4 

4 

44x5'4 
44x5', 

281  .0 
281  0 

B... 

R 

Yes. . . 
No.... 

R 

ii 
ii 

M.... 
M.... 

22.7 
19.1 

bA 

4 
3 

No... 
No.  . 

4.25 

4.50 

11.4 
11 

1>S 

1H 

1'4 
1»! 

2% 
24 

24 

2 

i!4 

2 '4 

3 
3 

m 

24 

2X 
3 

2X 

4  Hi 

R... 

C 

303  0 

M 

No..., 

R. ... 

<3J 

M.... 

15  3 

4« 

3 

No... 

wh 

14 

IS. 

2:4 

24 

3 

2' 4 

24 

3  Hi 

Continental 

..     L4 

T 

350  0 

P 

Yes... 

R 

ii 

M.... 

35  4 

.V, 

4 

No. . . . 

12 

1H 

2H 

24 

24 

3 

3 

34 

34 

Continental 

.       E4 

T 

4 

4' 2X.5'  . 

350  0 

1' 

No.. . . 

L 

% 

M.... 

28  7 

»H 

3 

No.... 

11 

-') 

24 

24 

3 

3 

34 

4fti 

T 

350.0 

P 

No.... 

L 

ii 

M.... 

28.7 

5H 

3 

VA 

24 

2'., 

3 

iX 

i% 

Continental 

...  B2 

T 

4 

425  0 

P 

R.... 

'Hi 

R.... 

42.6 

6'/s 

3 

No... 

13H 

UVb 

IA 

2H 

24 

3 

3 

4 

4 

Erd 

Erd 

Erd 

TF 
TF 

A 
A 

Tr 
Tr 
Tr 
Tr 

C 

4 
4 
4 
4 

4    x6 
4'4'x6 
44*6 
44x6 

3  '4x4'  4 

301.6 
340.4 
381.6 
425.3 

130  4 

Yea.. . 

ii 
ii 

ii 
ii 

M.... 

4M 

3 

No.... 

4  93 

5   12 

UH 

l34 

1¥ 

2H 

?, 

2 

3 

3 

?K 

4 

B... 
B... 

14 

M.... 

3 

No.... 

5  12 

7  Hi 

HH 

1% 

l't 

:■".. 

? 

? 

3 

'"., 

Yes 

Yea  . 

Yes... 

3 

No.  . 

7  1)0 

7  87 

12M 

2". 

•14 

34 

7% 

3 

34 

::', 

R 

6 

3 

No.... 

7  50 

7  87 

12H 

2V» 

14 

34 

2V, 

24 

3 

34 

34 

B 

H. ... 

14 

M.... 

9.19 

3M 

•3 

No... 

2  07 

2.00 

SH 

1J4 

.74 

m 

2 

3 

2'A 

VA 

3 

Falli 

T800 

c. 

C-T.. . . 

6 

34x44 
3%i4J , 

195.6 

187 .9 

Yea.. . 

Yea. .  . 

14 

14 

H2 

M... 

3 

No.  . 

SH 

1J4 

2 

3 

27A 

B 

R.... 

11  7 

?'"v. 

3 

Yes 

2  81 

1.68 

7 

14 

H 

14 

14 

3 

34 

24 

4 

AA 

CT.Tr. 

334'x5 

220.0 

B 

No... 

R.... 

l% 

■V* 

M... 

12  7 

334 

3 

Yes... 

10'j 

14 

2V 

1    ■ 

24 

3 

3 

24 

3 

Gray-Beall 

A 

C.T.Tr. 

4 

34x5 

192.4 

B... 

Yes... 

H. ... 

m 

ii 

M.... 

14  7 

4 

3 

Yes 

11 

-''» 

Va 

3 

24 

24 

34 

Hercules 

T.Tr. .  . 

3jfxs; ', 

226.4 

B 

Yea. . . 

R.... 

IffS 

Hi! 

M.... 

19.2 

m 

4 

Yes 

4.20 

5  2C 

11 

1% 

JH 

2'A 

2 

2 

5 

24 

1H 

3K 

T.Tr. . 

257.6 

B 

Yea  .  . 

R.  ... 

\% 

'15: 

M... 

21.6 

Hi 

4 

Yes. . 

11 

!'  , 

14 

2'A 

2 

5 

2  4 

i'. 

3H 

T,Tr. .  . 

312.0 

B 

Vr, 

R.  ... 

14 

'ftl 

M... 

25.9 

.'.', 

4 

Yes. . 

12 

ih 

lit 

2', 

2 

5 

2» 

1-4 

44 

Hercules 

..   MU-3 

T.Tr. . . 

4 

1Vjx5'  > 

349.9 

B 

Yes. .  . 

R .... 

v/» 

'Hi 

M     . 

28.9 

t><. 

4 

Yes  . 

1'4 

24 

2 

5 

2% 

1-4 

44 

T,Tr. .  . 

425      3 

P 

Yes. . . 

R.  ... 

24 

":: 

R   ... 

35.5 

i>% 

4 

-'- 

H-s 

-'". 

2H 

5 

4 

T.Tr. . . 

471.2 

P 

Yes. .  . 

R  ... 

2  4 

Hi: 

R   ... 

39.4 

i>% 

4 

2', 

1% 

2-4 

2-. 

b 

2'4 

24 

4 

CT.Tr. 

4 

34x5 

192  4 

B, 

Yes ... 

R.... 

1% 

ii 

M . . . 

14  3 

3H 

3 

No.  . 

1   1. 

'A 

2 

2 

4 

4 

Herschell-Spilln 

Hinkley 

Hinkley 

Hinkler 

Hinkley 

Hinkley 

C 

249.0 

K 

Yes... 

R. ... 

Mi 

% 

M.... 

12.4 

.iU 

24 

4 

T.Tr... 

33jX5'4 

231.9 

B 

Yes  . 

R... 

I', 

ii 

R. ... 

19  8 

43-i 

3 

No. 

UH 

l's 

24 

24 

24 

3 

2'4 

3 

3 

T.Tr. . . 

263  9 

B 

Yes. . 

R   ... 

1*1 

ii 

R   ... 

22.5 

m 

3 

No... 

UH 

l's 

2"4 

24 

24 

3 

24 

3 

3 

T.Tr. .  . 

312  0 

B 

Yes  . 

R. ... 

? 

ii 

R.... 

26.6 

51., 

3 

No... 

12 

1'- 

1'4 

24 

24 

Si  J* 

3 

24 

m 

34 

T.Tr.. 

349.9 

R 

Yes  .  . 

R. ... 

■? 

R. ... 

29.8 

5H 

3 

No... 

12 

14 

24 

2 '4 

2-4 

3 

24 

;:'.. 

34 

HA1600 

T.Tr... 

4 

44x54 

349.9 

B... 

Yes. . 

I.... 

2 

% 

R.... 

28.1 

6H 

3 

No.. . . 

12 

1'4 

24 

24 

24 

3 

24 

:<4. 

34 

K 

C 

4 

3H&H 

165  0 

B. 

Yes... 

I.... 

VA 

ii 

16  0 

3 

3 

Yes.. 

1.37 

1.25 

6H 

2^8 

H 

24 

m 

2 

5 

14 

14 

24 

CT.Tr. 

4 

34x44 

138.1 

B 

Yes... 

R.... 

m 

ii 

M    ... 

10.2 

ZH 

3 

No... 

1  75 

2  25 

8 

VA 

X 

2 

IX 

IK 

2 

24 

2X 

K 

C.T.... 

4 

34x5 

192.4 

B... 

Yea. .  . 

R ... 

14 

"u 

M   . 

14.3 

4 

3 

No... 

9,H 

IV 

A 

24 

24 

2 

3  V 

■i'A 

. . . .    A20 

T.Tr  . . 

4 

44x6 

381.6 

P.. 

Yes... 

R .... 

24 

H 

M... 

31.7 

6 

3 

No.... 

6.43 

8.18 

13Ji 

24 

14 

3 

2'A 

24 

3 

3 

4 

4 

Pittsburg. 
Pittsburg. 

Red  Wing 

Red  Wing 

Red  Wing    

T 

138  0 

B 

Yea  .  . 

R... 

1'. 

ii 

R... 

11.7 

4H 

3 

No... 

2.12 

2.68 

11 

14 

•H< 

l'& 

i". 

I» 

3       3 

2 

2% 

No.... 

V4 

R.  ... 

11.7 

■Hi 

3 

No... 

11 

14 

4 

I-'- 

4* 

2 

3 

3 

3 

34 

A 

T.   ... 

4 

34x44 

173  0 

P 

No... 

I. 

I« 

.300 

M 

61.0 

4H 

3 

No... 

3  18 

2.62 

8H 

1 

1.10 

24 

14 

14 

3 

3 

2?i 

3 

F 

Tr 

4  V.x5 

259  0 

B 

Yes... 

I. 

14 

.300 

M 

88  0 

43, 

4 

24 

3 

■<4 

3 

Tr 

318  0 

B 

L     . 

I  % 

.300 

M.... 

113  0 

«»4 

4 

1  es  . 

2 

3 

2  4. 

24 

4% 

Tr 

178  0 

S 

Yes  .. 

H   . 

2  4 

% 

R... 

53 

1 

3 

No...  . 

-'4 

m 

24 

2 

54 

54 

Tr 

6    x7 

198  0 

B 

Yes  . 

1!    . 

2  4 

% 

R  ... 

68 

7 

3 

No. 

18 

34 

3 

3 

2 

5 

5 

2b 

S4 
5K 

C.T.... 

T.Tr 

6 

4 
6 

3Hx5 
34x5 

230.0 
179  0 

IV 
14 

m 

% 

% 
ii 
'A 

M... 

»Mt 

No. 

9H 

14 

14 

2 

2 

3 

24 

'2  4 

34 

M     . 

No.  . 

2  1? 

2  25 

10 

IM 

14 

2 

2 

2 

3 

2\ 

IK 

34 

M... 

4  Hi 

3 

No. 

•>  if 

2  25 

10 

1  . 

74 

IW 

2 

2  4 

3 

2>«i 

24 

2% 

R 

Yes... 

H...  . 

R.... 

24  8 

3 

Yes  . 

5.75 

9  00 

I2H 

2'. 

14 

34 

24 

2": 

3 

34 

4 

4 

T.Tr 

340  0 

B 

II 

f. 

H 

R... 

28  0 

53,f 

4 

\es 

5  s. 

9  00 

12'., 

i'-.. 

34 

24 

2", 

3 

34 

4 

4 

Si     irr, 

T.Tr 

381  0 

R 

STes 

H 

2 

H 

R... 

31  4 

5J., 

4 

Yes. . 

6  50 

9  00 

12H 

2". 

14 

34 

2", 

24 

3 

3  4 

4 

4 

T.Tr 

462  0 

R 

H   . 

24 

'A 

R... 

38.0 

6 

4 

Yes. . . 

7.31 

r:', 

w 

34 

24 

3 

34 

44 

44 

BU 

T.Tr 

4 

5    x64 

510  0 

B... 

Yes... 

II 

24 

H 

R. . .  . 

42.1 

6 

4 

Yea.. 

7.43 

12.00 

13K 

1H 

34 

2-4 

2  4 

3 

34 

44 

44 

Twin  City 

TW 

1  .Tr 

44x6 

340.5 

R 

Yes... 

II 

m 

% 

M.... 

31  8 

5'i, 

4 

Yes  . 

6  00 

7  1111 

12 

2 

14' 

2;4 

2'A 

• 

3 

3 

25* 

4 

Tr 

4 

54*634 

641 .5 

R 

Yes. . . 

H... 

1\ 

'A 

M.... 

64  0 

6Ji 

5 

Yes..  . 

11  lb 

14 

ih 

l"s 

d-s 

3 

32*1 

4 

t>H 

Waukesha    ... 

BUX 

T,Tr. .  . 
T.Tr 

4 

34x54 
4     x54 

I3, 

M.... 

V4 

4 

Yes  . 

2  87 

5  62 

10H 

1LV 

1 

24 

14 

? 

3 

2U, 

24 

2% 

289  0 

P 

R. ... 

?. 

'Hi 

R... 

10.9 

i'i 

3 

No.. . 

5  31 

7.25 

1214 

2  V 

14 

24 

2>3, 

2'1 

3 

24 

■>4 

34 

CU 

T.Tr. .  . 

44x54 

346  0 

P 

Yes. .  . 

R.... 

:• 

'«! 

R.... 

13  1 

b% 

3 

No.... 

6  31 

7.25 

12W 

25 . 

IX 

24 

2-4 

2  4 

3 

24 

34 

34 

DU 

T.Tr.. 

44x84 

398  1 

P 

Yea. .  . 

R. ... 

m 

His 

R... 

14.6 

.V. 

3 

No.. . . 

13!.i 

i'. 

2'A 

2  4 

34 

EU 

T.Tr. . 

4 

-      xi',4 

491  0 

l> 

Yea. .  . 

R.  ... 

m 

■M. 

R. ... 

18.0 

m 

3 

No.... 

7  00 

13}i 

o1. 

l'A 

3Jj 

24 

2  4 

J4 

4 

4 

MB 

34  x.-' 

227  1 

B 

H... 

m 

' 

M... 

16  0 

i% 

3 

Yes.. 

12H 

1:** 

24 

24 

2  4 

MAC 

33fx5H 

242  9 

R 

Yes  . 

H. ... 

i', 

.3053 

M.... 

20.3 

4H 

4 

Yes..  . 

3.34 

11 

24 

24 

4  Hi 

MAT 

34x5'.. 

242  ! 

R 

Yes. .  . 

H... 

\M 

.3053 

M.... 

20.3 

4'. 

4 

Yes 

3.34 

4.31 

24 

24 

2Hn 

24, 

4  Hi 

MAT 

276  5 

B 

H... 

i'. 

.3053 

M.... 

21.8 

4M 

4 

Yes... 

4   11 

4  31 

11 

1-, 

24 

24 

2'Sii 

2'Ki 

4  Mi 

MAU 

Tr 

276.5 

B 

Yea  .  . 

H. ... 

I 

.3053 

M.... 

21.8 

4'-, 

4 

Yes 

4    II 

4  31 

\\ 

24 

2>«i 

2' til 

4  Hi 

Weidely 

M 

R 

H.... 

m 

.3053 

M.... 

21  8 

4', 

4 

Yes 

4  11 

4  31 

11 

I', 

1 

24 

2'-. 

3 

2% 

2'li: 

4Hs 

....       C 

C 

1? 

24x5 

389.5 

R 

H. ... 

w 

.258 

M.... 

8  9 

;u, 

3 

Yes. 

1.60 

10 

14 

H 

1  a 

24 

24 

24 

4 

.       CAU 

C,T,T> 

4 

34x5 

221  0 

H 

No.. . . 

L 

p, 

ii 

M... 

17  4 

:•■-, 

3 

No.... 

4   IS 

4  31 

104 

IV 

24 

4  1 

3      3H 

-s  1 

...   EAt 

C.T.Tr. 

4 

4    x5 

251  i 

H 

No.. . . 

L 

m 

a 

M.... 

19  9 

4»«i 

3 

No. 

4  .11 

IV 

% 

3      24 

Wisconsin 

.       TAU 

c  r.Ti 

4 

4    x6 

301  0 

n 

Yes. .  . 

R. ... 

M.... 

24.9 

3 

No.. .  . 

4   is 

12 

IV 

4 

2  4. 

2" -j 

34 

. . . .  UAU 

I'.I.'lr 

4 

44x6 

340  i 

H 

Yea. . . 

R. ... 

2«, 

V  in.-J .  Ex. 

M.... 

28  1 

•S'« 

3 

No.... 

4  87 

5  75 

12 

4 

24 

24 

34 

.  ..  VAU 

4 

4 

44x6 

3S2  ( 

B 

Yea. . . 

R. ... 

2'  - 

Vin.-'.  I'.x 

M... 

34.5 

4-., 

3 

No.. . . 

4  93 

12 

IV 

24 

2  4 

34 

C.T.Tr. 

4 

434x6 
5    x6 

Yes. .  . 

R.... 
R.... 

2>. 
'>'. 

R. ... 

K    ... 

38  4 
42  4 

5»»! 

3 
3 

No.... 
No.... 

11  12 
6  50 

7.18 
7  25 

124 
124 

2H 
2>  . 

14 
13. 

3 

21  . 

24 

24 

3 

3 

3K 

4 

RBU 

471  0  P.. 

M 

T.Tr 

4 

54x7 

730  OP.. 

No.. .  . 
No... 

O 

0.     . 

■:<■-.■< 

2   ,, 

'A 
'A 

R 

R. ... 

60  6 
60  6 

m 
w 

4 

4 

No.... 
No.... 

111    12 
in    12 

9.37 
9  37 

14 

14 

:e. 

Hi 

34 
m 

24 

24 

4 

4 

4 

6 
6 

Wisconsin 

P 

5Jf«7 

1005  0 

P 

3M 

24 

2-4 

2"  I 

4 

4 

STOCK    ENGINE 

ill  C— Car;  T— Tn 
inn  It— Roller;  ,v 
Syphon  :  «-P— Geo 
(82-85)    A— AM.    ■ 


\miiki.\  1  1TIONS— Explanation  of  nhbreTintlons 

:ck:  Tr— Tractor.     (5)  B— Block;  P— Pairs:  S— Slnsly; 

—Mushroom:     R-A— Hooker    Arm.      129)    I— Integral ; 

r  Pump:    Opt— Optional.     (31)    S-P— SplnshPreBsvirc 

I— Iron  ;    S-S—S.ml- Steel ;    P-S— Pressed    Steel; 


Nnmbers  in  brackets,  in 
T— Threes.  (7)  H— Head 
S — Separate;  <»i»t— Optlot 

C-S— firiMilatitir  Spin    Ii 

II— Bronze.    (46)  G-^Geai 


te  the  column  to  xvhieh  reference  is  marie: 
;  II—  Richt  ;  I — Left;  Op— ("ipposito  ;  SI— si.-.-v. 
al.  43")  C-P— Contrlfniral  Pump:  T-S— Thermn- 
;  Pr — Pressure;  C-P — CireuhitinR  Pressure. 
;  C— Chain.    (47)  S— Silent.    (48)  A— Adjustable. 
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Passenger  Cars,  Trucks  and  Tractors 


'  -R 
C-P 
C-P. 

C-P. 

C-P. 
C-P. 

C-P. 
C-P. 

C-P.. 

C-P. 
C-P. 

C  P. 
C-P. 


1     £ 


B     I   S-o 

si  s-f 

?  = 


12I1D  No. 
1401)  N*o. 

850  No. 

Mini  No. 


2000  limn  Opt, 
1S00  1000  Opt. 
l-iiii  800Opt. 
Him, 
i -up 

1500 

Kill) 
2'illli 
1600 

lir.n 

14.ii 

1500 

Hil  II' 


675  24H 
1025  19H 
1000      19K 

1530 

• 

1050 

24  X 
241, 
21% 

24H 

2'",', 
i'|), 
-'".. 

■:>>\ 

24 '=v. 


450 

23K 

425 

WW , 

460 

25^ 

750 

Wf 

750 

M«  i 

850 

25*, 

S.M) 

25»  ; 

1IIIKI 

28s;,' 

1(H)0 

2«»,' 

441 

2S^ 

660 

25H 

732 

;!.V  , 

750 

25'^ 

8H7 

26"  , 

805 

26!  . 

1040 

MM 

42M 

41', 

UH 

55  »„ 
ll'v 
41'v 
34%  j 
34% 
40!^ 
37«s 
:i7'-. 
:>.7.'i 

41  =  %! 

40=<„ 
41"«! 

41  =  : 
45  > 

40  V 

40', 
4'-.'--. 
4  ('■'', 


26H 


4.50 

5r 

460 

21 

650 

21% 

660 

21  % 

6K0 

21!* 

70(1 

24 

800 

24 

900 

23H 

127.1 

Zt>4 

3-S.A.E 

3  S.A.E 

s.aj: 


3-S.A.E 

3-S.A.E 
2-S.A.E 
2-S.A.E 
Own  Spa 

3-S.A.E 

2  S.A.E 
2 -S.A.E 
2-S.A.E 
-S.A.E 


5-S.A.E 
3-S.A.E 
3-S.A.E 

3-S.A.E 
3  S.A.E 

2-S.A.E 

2-S.A.E 

1-S.A.E 

1-S-A.E 

3-5  S.A.E 

3-5  S.A.E 

3-S.A.E.. 

3-S.A.E 

2-S.A.E 

2-S.A.E 

2-S.A.E 

3-S.A.E 


Bearer JP 

JA 

Climas 

TU 

Clima. 

.       KU 

Climas 

K 

J4 

Continental 

N 

Continental 

7R 

Continental 

C4 

Continental 

K4 

Continental 

C2 

Continental 

...    .    9N 

Continental 

L4 

Continental 

E4 

Continental 

E7 

Continental 

B2 

Erd 

TF 

Erd    

.  . .   TF 

Erd 

Erd 

A 

Fall. 

V11000 

Fall. 

T800 

G.  B.  &  S.. 

s 

G.  B.  &  S. 

AA 

Gray-Beall. 

A 

Hercules    ... 

CU-2 

Hercules 

CU-3 

Hercules. 

MU-2 

Hercules. 

MU-3 

T-2 

Hercules 

T-3 

chell-Spilln 
chell-Spilln 

Hinkley 

Hinkley 

Hinkley 

Hinkley. 

Hinkley 

Kessler 


3-S.A.E 

3-5-S  \  I 

3-S.A.E 
I 
1-2-l-SM 
1-2-3 -S.M' 
I-2-S  I  I 
1-2-S.AJE 

2-S.A.E. . 


s.a.e 

S.A.E 
S.A.E   , 
I  I 

• 
S.A.E.. 
3.A.E 


1  1 

S.A.E 
S.A.E 
S.A.E 


in.  7000 
an  11000 
HAA300 
HAA400 
HA50O 
HA  200 
HAI600 


Pittsburg  93 

Pittsburg Si 

Red  Wing..  A 

Red  Wing.   .  F 

Red  Wing B 

Reliable    . ..  OO 

Reliable l)R 

Rutenber 25 


Waukesha 
Waukesha. 
Waukesha. 
Waukesha 


cu 

DU 

Waukesha EU 

Weidely    .  MB 

Weidely...  MAU 

Weidely...  MAT 

Weidely...  MAT 

Weidely.  MAU 

Weidely  M 

Weidely.  .  C 

Wisconsin.  CAU 

Wisconsin EAU 

Wisconsin.  TAD 

Wisconsin.  HAD 

Wisconsin.  VAU 

Wisconsin  RAU 

Wisconsin  RBU 

Wisconsin. M 

Wisconsin  P 


*  Twin    cltv   model 

front.  2%;  center,  3;  rear.  3  V  W 
front.  2:  center.  2  1/16;  rear,  21». 
when   using  kerosene. 


TW  erankahaft  Meppod  ;  Front.  2%  ;  ce 
lsconaln  model  RRU  crankshaft  stepped  ; 
Twin  City  horsepower  rating  baaed  on 


6;    rear.    2%.      Twin    OltJ     0 
center,  2  5/16; 
fuel.      Develops    36   on    model    TW    nn 


nnkshaft  Stepped  : 
■nnknliaft  stepped  . 
60   on    mode)    AIB 
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1921  Road  Expenditures 

MORE  than  $600,000,000  is  avail- 
able for  road  and  bridge  ex- 
penditures in  the  United  States 
during  the  year  1921.  The  exact  fig- 
ure as  given  out  by  the  U.  S.  Depart- 
ment of  Agriculture  is  $622,000,000, 
all  of  which  is  authorized  to  be  spent 
during  the  coming  year. 

As  noted  in  the  registration  article, 
about  $98,000,000  were  collected  as  au- 
tomobile fees  by  the  various  states. 
Adding  this  to  the  above  sum  gives  a 
total  of  $720,000,000  which  will  prob- 
ably be  spent  upon  roads  in  this  coun- 
try immediately,  the  money  received 
from  fees  being  used  chiefly  for  main- 
tenance and  repair. 

Texas  will  spend  the  greatest  sum  on 
its  roads,  the  total  figure  for  this  state 
being  $60,000,000.  New  York  follows 
with  $55,000,000,  and  Iowa  is  next 
with  $37,000,000.  The  ten  states  that 
will  spend  the  most  are  in  order : 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


February  17,  1921 


Texas 

New  York 

Iowa 

Ohio 

Pennsylvania 

California 

Illinois 

Kansas 

Michigan 

Minnesota 


$60,000,000 
55,000,000 
37,000,000 
35,000,000 
30,000,000 
26,000,000 
20,000,000 
20,000,000 
20,000,000 
20,000,000 


The  fact  that  Texas  leads  this  list  is 
of  interest  in  considering  that  state 
as  a  market  for  motor  vehicles.  ■  Since 
it  is  one  of  the  largest  states  as  to 
population  a  large  road  expenditure 
might  be  expected.  Nevertheless  it  is 
interesting  to  note  that  it  does  not 
yet  have  as  many  cars  per  capita  as  do 
several  other  large  population  states. 
The  number  of  persons  per  car,  for 
instance,  in  some  of  the  big  states  is 
as  follows: 


California 
Michigan 
Ohio 
Texas 


6.04 
8.91 
9.34 
9.79 


Each  of  these  big  states  which  have 
more  cars  per  capita  than  Texas,  are 
more  restricted  in  area.  Michigan  and 
Ohio,  particularly  are  big  manufactur- 
ing centers.  In  other  words,  Texas 
would  seem  to  have  certain  natural  ad- 
vantages as  an  automobile  market  in 
the  way  of  area  that  are  not  possessed 
by  some  of  the  other  states  which  now 
lead  it  in  cars  per  capita.  Consequent- 
ly, the  expenditure  of  this  large  sum 
on  new  roads,  would  indicate  that 
within  the  next  few  years  the  active 
market  for  cars  in  that  state  should 
increase  materially. 

The  table  shows  that  every  state 
has  made  some  appropriation  for 
roads,  the  smallest  appropriation  being 
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by  the  smallest  state  in  the  union, 
Rhode  Island.  The  group  of  agricul- 
tural states  has  available  the  largest 
total,  chiefly  because  it  includes  two 
of  the  three  leaders,  Texas  and  Iowa. 
The  agricultural  group  has  appropri- 
ated $201,000,000. 

The  manufacturing  group  includes 
Massachusetts,  New  York,  Ohio,  Penn- 
sylvania, Michigan,  Indiana,  Dela- 
ware, Connecticut,  Rhode  Island,  New 


Jersey  and  Wisconsin.  The  agricul- 
tural group  includes  Arkansas,  North 
Dakota,  South  Dakota,  Kansas,  Minne- 
sota, Nebraska,  Oregon,  Oklahoma, 
Texas,  Washington,  Iowa.  The  min- 
ing group  includes  Wyoming,  Nevada, 
Utah,  New  Mexico,  Montana,  Colorado, 
Arizona,  and  Idaho.  The  Southern 
group  includes  Florida,  Georgia,  Vir- 
ginia, North  Carolina,  South  Carolina, 
West  Virginia,  Kentucky,  Tennessee, 
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of  Stock  Axles 
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Nickel  Steel.. 

B. 

R-W 

24 

3 

Int.... 

24 

3 

lnl   .  . 

Ball. 

Opt 

73  Yi 

C-S..,. 

Nickel  Steel.. 

B 

R-W 

14 

Roller..  . 

Ball 

56 

270 

P-S. . . . 

S.A.E.  3135.. 

■No  ... 

B 

R-W  . 

12 

Ext. . . . 

Roller.. 

56 

190 

P-S.... 

No.... 

K. 

R-W 

14   . 

Is. 

Ext. . . . 

14 

m 

lnl 

Roller. 

Roller..  . 

56 

260 

P-S... 

Chrm.  Steel. . 

No. . . . 

B 

l:-\\ 

2V, 

Ext.. . . 

15 

2'A 

Int 

Roller..  . 

Roller..  . 

56 

295 

P-S. . . . 

Chrm.  Steel. . 

No... 

R-W.. 

16 

2M 

Ext. . . . 

lb! 

-' 

Int.. .. 

Holler. 

Roller..  . 

56 

395 

P-S. . . . 

Ch.Ni.  Steel. 

B 

15 

Ext..  .. 

15 

Int 

Roller. 

Roller..  . 

56 

420 

P-S.... 

Alloy  Steel.. . 

N 

B. 

R-W. . 

15 

3 

Int 

15 

3 

Int    .  . 

Roller..  . 

Roller..  . 

56 

475 

P-S. . . . 

Alloy  Steel.  . 

No 

R-W. .  . 

16 

v; 

Int. .  . . 

16 

m 

Int.  .  . 

Roller..  . 

Roller.. 

58 

660 

P-S. . . . 

Allov  Steel..  . 

Yes. 

B. 

R-W... 

18 

3H 

I.ii 

18 

1 

Int    . 

Roller, 

Roller. 

ski.; 

855 

Allov  Steel. 

Yes. 

B. 

21 

mi 

Int 

21 

Holler. 

Roller. 

BSJi 

1300 

P-S.... 

Alloy  Steel... 

Yes.. 

B. 

R-W... 

4 

Int 

24 

4 

tnl 

Roller. 

Roller 

m>A 

1775 

Alloy  Steel..  . 

B 

B. 

B. 

R-W 
R-W 

R-W 
R-W. 

R-W 

R-W 

14 
14 
IS 

18 
19 

17 

3 
3 
3 
3 
3M 

2K 

Ext.... 
Ext... 
Ext.. .. 
Ext  . 

Int. .  . . 

13'i 

It    . 
17  . 
10 

12! i 

3 
3 

3 
4K 

2K 

Int   . 

Int 

i 

[tit 

Int 

Holler. 
Roller..  . 

Holler 
Roller..  . 
Roller.. 

Ball.   . 

Roller..  . 
Roller..  . 
Roller..  . 
Roller..  . 
Roller.   . 

Ball 

56 
56 
56 
56 
67M 

57VJ 

270 
275 
365 
560 
1100 

550 

MX... 

Ch.Ni.  Steel 

R-W 

17 

2H 

2V, 

Int 

Ball 

Ball 

57>4 

640 

MX... 

Cll   Ni.   Steel 

B. 

R-W 

IT 

m 

[-.. 

lit 

Hall. 

Ball 

57'  ,' 

700 

MX. 

Ch.Ni.  Steel. 

B. 

R-W 

20 

2H 

lnl 

Hall. 

Ball 

5OT4 

875 

MX... 

Ch.Ni.  Steel 

R-W 

20 

ni 

Int.  . .. 

16! 

2V, 

1 

Hall. 

B-.ll 

60 

975 

M.I... 

CI  Ni     oil. 

R-W 

20 

2ii 

Int 

■ 

Int 

Ball. 

Ball 

64 

inno 

MX... 

'•1i.Ni  Steel 

R-W 

; 

tnl 

Hall 

Ball 

70 

1590 

MX... 

ch.Ni.  Steel. 

Louisiana.  Mississippi,  Alabama.  The 
amounts  appropriated  by  these  respec- 
tive groups  are  as  follows  : 

Agricultural  $201,000,000 

Manufacturing  171,200,000 

Southern  !i2,500,00O 

Mining  44,500,000 

These  figures  show  that  road  build- 
ing activity  is  to  be  greatest  in  the  ag- 
ricultural states  during  the  next  year, 
even  in  proportion  to  population  since 


the  manufacturing  states  hold  the  ma- 
jority of  the  people.  This  is  a  natural 
development  since  the  manufacturing 
states  were,  of  course,  the  first  to  de- 
velop good  roads. 

The  presence  of  a  good-sized  appro- 
priation for  the  South  is  an  encourag- 
ing  sign,  since  good  roads  are  the 
chief  factor  still  needed  to  make  that 
section  an  excellent  market  for  motor 
vehicles. 
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Funds  Available  for  Road  and  Bridge 
Expenditures,  1921 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 

Total 


$9,000,000 

8,000,000 

12,000,000 

26,000,000 

7,000,000 

8,000,000 

3,500,000 

7,725,000 

10,000,000 

4,500,000 

20,000,000 

9,500,000 

37,000,000 

20,000,000 

8,000,000 

6,000,000 

7,500,000 

4,800,000 

8,000,000 

20,000,000 

20,000,000 

11,000,000 

15,000,000 

8,500,000 

6,000,000 

3,500,000 

2,500,000 

16,000,000 

4,000,000 

55,000,000 

6,500,000 

7,000,000 

35,000,000 

8,000,000 

10,000,000 

30,000,000 

1,700,000 

6,000,000 

7,000,000 

10,275,000 

60,000,000 

6,000,000 

2,000,000 

10,000,000 

14,000,000 

8,000,000 

19,500,000 

3,000,000 

$622,000,000 


Texas  also  shows  the  largest  road 
appropriation  per  capita  of  the  large 
states;  that  is,  of  the  states  whose 
population  is  three  million  or  more. 
Texas  has  appropriated  $12.83  per 
capita  for  road  expenditure  during 
1921  alone.  California  is  second  in 
this  respect  with  an  appropriation  of 
$7.60  per  capita.  Following  is  the 
way  the  ten  large  population  states 
line  up  as  regards  appropriation  per 
capita: 


Texas 

California 

Ohio 

Michigan 

New  York 

New  Jersey 

Missouri 

Pennsylvania 

Illinois 

\],i    achusetts 


$12.83 
7.60 
6.08 
5.45 
5.32 
:..ln 
4.41 
3.44 
3.09 
2.08 
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An  Analysis  of  the  American  Farm 
Lighting  Plant  Industry 

1920  output  approximately  100,000  plants  valued  at  about  $60,000,000. 
Seventy-five  concerns  manufacture  about  140  models.  Nearly  80  per  cent 
are  32-volt  systems.  Twenty-five  per  cent  still  employ  belt  drive.  Ninety 
per  cent  have  single  cylinder  engines  with  an  average  of  about  3  b.h.p. 

By  Gustave  Wiedeman 


THE  isolated  electric  plant  industry  had  in  1920  an 
output  of  about  100,000  plants  valued  in  the  neigh- 
borhood of  $60,000,000.  The  last  census  shows 
that  over  two  and  one-half  million  farms  still  remain  in 
this  country  without  electrical  service  of  any  kind.  At 
present,  there  are  about  75  concerns  manufacturing 
complete  electric  plants  whose  various  models  exceed 
140. 

The  majority  of  plants  are  designed  for  general  light- 
ing and  power  work  on  small  and  medium  sized  farms. 
The  average  size  of  all  models  is  1.9  kw.  Many  of  the 
units  are  purposely  over-powered  for  auxiliary  belt 
work. 

Types. — The  four  classes  or  types  of  electric  plants  are: 
First,  the  110-volt  system,  which  employs  no  battery  at 
all.  It  has  practically  disappeared.  Second,  the  110-volt 
system,  using  a  small  automobile  type  battery  for  start- 
ing purposes  only.  Three  per  cent  of  all  models  are  of 
this  class.  Third,  the  110-volt  system  (or  55  volts,  op- 
tionally) having  a  full  battery  complement  of  56  cells, 
constituting  about  15  per  cent  of  all  models.  Fourth, 
the  32-volt  systems,  having  a  full  battery  of  16  cells. 
About  80  per  cent  of  all  models  fall  in  this  class. 

Thirty  per  cent  of  present  electric  plants  are  provided 
with  auxiliary  pulleys  for  a  power  take-off.  These  have 
surplus  power  so  that  belt  work  can  be  done  while  the 
plant  is  charging  the  battery.  The  ratio  of  engine  power 
to  generator  output  averages  3  to  1  where  a  power  take- 
off is  supplied  and  2  to  1  where  the  engine  drives  only 
the  generator. 

Drive. — The  belted  plant  was  the  pioneer  in  the  elec- 
tric plant  field  and  to-day  about  25  per  cent  of  the  models 
have  belt  drive.  Six  per  cent  of  the  plants  have  either 
gear  or  silent  chain  drive,  which  permit  of  efficient  en- 
gine and  generator  speeds.  This  is  usually  an  engine 
speed  of  about  1000  r.p.m.  and  generator  speed  of  2000 
r.p.m.     The  remaining  plants  are  all  direct  coupled. 

Classification.— There  are  three  kinds  of  electric 
plants,  commonly  referred  to  by  the  trade  as  (a)  full 
automatic,  (b)  semi-automatic  and  (c)  manually  started. 
The  full  automatic  plant  starts  and  stops  itself  auto- 
matically during  the  line  or  battery  charging  period. 
In  the  case  of  110-volt  systems  employing  only  a  starting 
battery,  a  starting  switch  or  the  act  of  switching  on  the 
first  light  automatically  starts  up  such  a  plant.  The 
semi-automatic  must  be  started  by  depressing  a  starting 
switch  but  is  capable  of  shutting  itself  down  when  the 
battery  is  charged.  The  manual  systems  must  be  started 
and  stopped  and  (usually)  controlled  by  hand.  This  is 
the  simplest  plant  of  all  and  is  most  generally  found  in 


the    smallest    and    the    largest    units,    the    intermediate 
sizes  being  of  the  other  two  kinds. 

Regulation. — The  life  of  the  battery  and  the  effective- 
ness of  the  plant  depend  largely  upon  the  system  of 
charge  regulation.  Charging  regulation  not  only  affects 
battery  upkeep,  conceded  to  be  the  most  important  item 
in  electric  plant  maintenance,  but  also  influences  the 
operation  of  lamps  whereby  the  satisfaction  of  a  plant 
is  measured. 

The  centrifugal  governor  is  quite  commonly  used  to 
hold  the  engine  speed  constant  under  all  conditions  or 
to  restrict  excessive  speed  by  shutting  off  either  fuel  or 
air.  A  compound  wound  generator  is  best  suited  to  this 
class  of  plants.  The  third  system  of  regulation  permits 
of  varying  engine  speeds  so  as  to  produce  a  constant 
generator  voltage.  A  solenoid,  shunted  across  the  gen- 
erator terminals,  actuates  the  throttle  directly  and  pro- 
duces a  "tapered"  charge,  regardless  of  generator  char- 
acteristics. Inherent  speed  regulation  is  occasionally 
used  on  the  small  units.  Maximum  engine  speed  is  lim- 
ited by  manifold  restriction  or  similar  means.  The 
principle  of  armature  reaction  is  used  in  some  cases  to 
regulate  plant  charging. 

Charge  Control. — In  the  design  of  semi  and  full  auto- 
matic plants,  some  principle  must  be  selected  which 
automatically  determines  the  state  of  charge  of  the  bat- 
tery. Three  such  principles  are  in  use,  (a)  the  ampere- 
hour  meter,  (b)  the  voltage  relay  and  (c)  the  specific 
gravity  relay.  The  first  of  these  is  by  far  the  most 
popular.  Initially,  the  plant  is  started  with  the  battery 
charged  and  the  meter  set  at  "full."  Subsequently, 
every  ampere-hour  is  added  or  subtracted,  depending  on 
whether  it  is  a  charge  or  discharge.  A  stopping  relay 
commonly  set  at  the  "full"  position  of  the  meter  serves 
to  shut  down  the  engine  when  that  point  is  reached. 
These  meters  make  an  allowance  for  a  battery  efficiency 
of  80  per  cent  but  their  manufacturers  recommend  that 
they  be  "put  in  step"  with  the  plant  once  a  month  by 
making  a  hydrometer  check  on  their  setting.  The  volt- 
age relay  system  (b)  is  merely  a  set  of  relays,  shunted 
across  the  battery,  which  act  between  pre-determined 
voltage  limits  and  start  or  stop  the  plant  charging  ac- 
cordingly. The  specific  gravity  control  (c)  is  usually 
worked  out  by  employing  a  master  cell  hydrometer  and 
using  its  rise  and  fall  to  actuate  control  relays. 

Generator. — The  four-pole  generator  appears  most 
frequently,  especially  where  the  shunt  winding  is  used 
for  both  generating  and  starting.  Laminated  fields  are 
the  rule.  The  shunt  is  the  most  popularly  used  field 
winding.      The    compound    winding    appears    most    fre- 
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AerotLrust 


Alan 
Allis-Chalmera. 
Allis-Chalmers .. 
American- Automatic 
American-Automatic 
American- Automatic 
American-Automatic 
Chambers. 


Delco-light 

Delco-lighl 

Delco-light 

Delco-light 

Delco-light 

Dynelectric 

Dyneto 

Dyneto 

Dyneto 

Dyneto  . 

Essandee    . 
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Specifications  of  Isolated  Electric 


(Compiled  for  AUTOMOTIVE  IN 


1  nil 
Unit 
Unit 
Unit. 
I't.it 
Unit. 
Unit. 
Unit 
Sepr 


lint 

1'lHl 

Unit. 

Unit 
Unit. 


Sepr 

Sepr. 
Sepr. 

Sepr 


2-2';x2>j 
'  2>4x3>4" 
4  3>,x4C. 
4  4'  .mi 
1-4  H.P 
2-8  H.P. 
4-12  H.P. 
4-16  H.P. 
J -4    x4 

1-4    x4 


1-4  H.P. 
IP.  H.I' 
1-HiH.P. 
1-1'jH.P. 


Cent.. 
Cent. 
Cent.. 
Cent.. 
Cent. . 
Cent. 


Mag 
Mag 
Mag 
Mag 

Man 
Mag 

Mag 

Mag 


Pres... 

Pr.ASp. 
Pr.ASp. 
Sp 


2-Bab 

BAR. . 
BAR. 
BAR. 
BAR. 
BAR. 


GENERATOR 


4-Shunt. 


4-Comp 
4-Comp. 
4-Shunt 
4-Shunt 
4-Shunt 
4-Shunt 


Sealed. 

Sealed.. 


Fairbanks-Moi 
Fairbanks-Moi 
Fairbanks  Co 


Farm-Lite 
Farm-O-Lite 
Farm-O-Lhe 
Farm-O-Lite 
Fort  Dearborn 
Frost    

Genco-Light. 
Genco-Light 
Genco-Light 
Globe 


Globe 

Gr«y-Da»is 

Hebeo 

Holt 


Ker-o-el    

Kewanee 

Kewanee 

Kohler 

Lilly  Light 

Langstadt-Meyer. . 

Langstadt-Meyer. . 

Langstadt-Meyer. 

Langstadt-Meyer. 

Lobby. 

Litscher-Lite 

Lucolite 

LucoIHe 

Main 

Main 

Main 


I  nil 
I  nil 
I  nil 
Sepr. 


Unit . 
Unit 

Unit 

I'm! 

Unit 
Sepr. 
Sepr. 

1  ml 
I  nit 
Unit 
Sepr. 


1  nil 
Sepr 
Sepr. 


l-2:.x3 
1  2  ... ; 
l-2',x3 
1-1'.  H.P. 
1  -3  H.P. 
l-3Jil3M 

1-3HJ-3H 
1-3  HP. 
1-3     H.P 

1-31-iH.P. 
l-2','x5 
1-mH.P 
1-2! J H.P 
l-3'4"x3 
2-3 '4X4 
4-:;>4x4 
l-2',\4 

1  2^x4 


G 

GorK 
G  or  K. 
G  or  K". 


Mag 
Mag   . 
Mag   . 
Mag. 


2-Ball 

2-Ball 

Ball 


Cent 
Cent 
Cent 
Cent. 
Cent. 


2-Comp 
2-Comp 
2-Comp. 

2-Shunt 
!-Comp 

4-Shunt 


1-Brnz 
1-Brnz 
-Brnz 
2-Ball 
2-Ball  . 
2-Ball 


Sealed 
Sealed 
Sealed. 
Sealed. 
Sealed. 
Sealed. 

Sealed. 


1  nil 
Sepr. 
Sepr 
Sepr 
Sepr 
Sepr 


4-2  x3 
1-2' ^2 
l-3',xJ'j 

4-2' sx4 
4-2'. x4 


Cent. 
Cent. 
Cent. 


2-Bab. 
2-Bab. 
2-Bab 


2-Ball 
2-Ball 
2-Ball 
2-Ball 


2-Ball. 

2-Bab 

Bab. 


4-Shunt 
4-Shunt 
4-Sbunt 


I  Ml 


Bab. . . 
Bab 

Bab. . . 


4-t'nnip 
4-Comp 
4-Comp 


1-3    l4H 


Unit. 

Sepr 

Unit 
Sept 


3-Bab 
;  Hal 
2-Bab 
2-Bab. 
2-Bab 


4-Shunt 

2-Comp 
2-Comp 
2-Shunt 

2-Comp 
2-Comp 


2-Ball. 

2-Ball, 

2-Ball 
2-Bab 
2-Bab. 
2-Bab 


Sealed. 

Sealed 
Milled 


Sealed. 

Sealed 

Sealed. 

Sealed 
Sealed 
Sealed. 


ABBREVIATIONS: 

n    2.      1)1  r— Direct. 


Column    5.       Sepr— Separate. 

Column    B,      snl — Solenoid. 

Out — i  Villi  il  UL'al. 

II    a     M— Hit    and 

Column     I"         Sp— Splash     system. 


l»r — Pressure   system. 

O-Cnp — Oil    cup  or    sittht    feed. 

<•— nil   mixed  with   fuel. 

Column   12.   and   15.      Bill)— Babbitt. 

II    A     II— Hall    and    Roller. 


ii.luiiin    14.      i'oiup — rompoutld. 
Column    10.      Opt — Optional. 
Column   is.     a—2   Cycle.  jOtherwlB 
It — Semi  Diesel.  i  i    cycle, 

c— Oil   mixed   with    fuel. 


quently  with  its  series  winding  used  for  starting  only 
although  there  are  many  generators  where  the  series 
winding  is  employed  for  bucking  or  compensating  regu- 
lation. The  duplex  winding  is  confined  to  the  110-volt 
system  that  uses  only  a  starting  battery,  where  a  shunt 
finally  used  for  generating  and  a  12-  or  24-volt 
winding  for  cranking  only. 


Whenever  possible,  designers  have  used  generator 
characteristics  for  charge  regulation,  sometimes  alone 
and  more  frequently  in  combination  with  some  engine 
characteristic. 

Safety  or  protective  devices  are  used  on  all  plants. 
Fuses  appear  usually  on  the  simplest  plants.  The  mag- 
netic   circuit-breaker     is     increasing     in     popularity     for 
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Lighting  and  Power  Plants,   1921 


DUSTRIES  by  Gustave  Wiedeman 

PLANT 

ENGINE 

GENERATOR 

BATTERY 

Name  and 
Model 

> 

a 

1 

1 

3 

"J  If 
Z  c 

2 

So 

H 

H 

E 

1 
Z 

£  5 

Z  c 

£ 

<£1| 

«»t* 

z 

JZ2» 
Z 

-3  re 

o 

Misc. 

See 
Footnote) 

« 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

Marco 
Marco 

Matthews 

Matthews 

Matthews 

Mayhew .  ... 

Mayhew 

Mayhew 

Merrell 

Merrill 

Mills 

National 

National 

Owen 

32 
32 
32 
32 
110 
12 
32 
32 
32 
32 
32 
32 

32 

12  I. 
110  j 

Chn.. 

Chn... 

Dir 
Oil 

Dir 

Bll 

Dir 
Bit 
Chn... 

Clin      . 

Dii 

Dir 

Dir 

No 
No 
Yes 
Yes 
Ve 
No 
No 
No 
No 
No 
No 
No 
No 
Yes 
No 
No 

No 
No 

k-i 

W- 

w 

Sepi 
Sepr. 

1  nil 

i  ,  , 
1  nil 

1-5  H.P. 
1  ."I  H.P. 
1-2    x3 
1-3    x3 

l-3!2x5 
1-234i4 
1-2^x4 
l-2'4x4 
1-3  H.P. 
1-3    x4 
1-1KH.P 
l-.i  H.P. 
1-5  H.P. 
1  :;    \1 
1  :v":,x4 
l    :',\3', 

G  or  K. 

G  or  K. . 

G 

G 

G 

Cent     . 
Cent  . 
Sol 

Sol 
Sol 

Mag 

Mag  — 

Bat 
Bat 

Sp 

Sp 

Sp 
Sp 

800 
800 
1200 
11100 

900 

1400 
141)0 
1400 

Bah 

Bali.  ... 
Bal.      . 

m 

1'2 

.3 
1 

6 
1 
1 
I 

I1' 

I  * 

2 

VA 

1':, 

4-Shunl 

4-Shunt 
4-Shunt 
4-Comp. 
4-Comp . 

l-(  ,,in|, 

2 
2 
2 

80 
80 
80 
90 
120 
160 

Sealed 
Sealed 
Sealed.. 

in,  ,,.  ,, 
m  o  i 

in.  o,  1 

G  or  K. . 

K... 

G  or  K. . 

Cent  ... 

Bai 

1'r 

1. 

Bab 

4-Comp. 

120 

Sealed... 

h,  o 

', ,- 

Ifes 
yea 
yea 

I  nil 

1   nil 

1    ml 

Sepr 

G  or  K. 
GorK.. 

G 

GorK.. 

Cent... 
Cent ... 
Cent..  .  . 

Mag ... 
Ma 
Bat 
Bat 

Bnl 

Sp 

Sp 

Pr 

Sp 
Sp 

800 
800 
1350 
1150 
1150 

Bah 

Roll 

2-Bali.    . 
2-Bali 

4-Shunt. 
4-Shunt. 

Ball.  .  .  . 
Ball... 

280 
280 
120 
56  to  i 
148 

Sealed. 

Sealed.  . 
Sealed... 

6.  .,  0 
g,  i,o 
f,  P 

2-Cotnp. 
2-1  '.imp 

2-Ball  . 
flBab, 

J-Ball 

GorK. 

Phelps 
Pioneer 

32 

3: 
65 

110 
32 
32 
12 
32 
32 
110 
110 
110 
32 
32 
32 
110  to 
220 
32 
32 
to 
250 
32 

no 

32  to 
110 
32 
32 
32 
32 
110 
32  to 
250 
110 

32 
32 

32 
110 

12 
110 
110 

Mil 
Mil 

Dii 

Bit 
Bit 
Bit 
Dir 

Dir 

Dir 

Dir 

Dir 

Dir 

Dir 

Dir 

Dir 

Dir.        • 

Dir. 

Bit 

Bit 

Dir 

Dir 

Dir 

Dir 

Dir 

Dir 

BH 

Bll 

Dir 

i 

Dii 

Dii 

i 
Dir 

Dir 

Dir 

Di 

llll 

Dii 

Bll 
Bll 

No 

No 
No     . 

'. 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 
No 

No 
No 
No 
No 

No 
No 
No 
No 

No 
No 

No 
No 
No 

No 

1 
No 

M 

No  .    . 

Sepr     . 

Sepr 
Sepr 

1  HI! 

1  nil 
1  nil 
Unit. . . 

1  nil 
1  nil 

I  nit 
Sept 

I  .,u 
I  nil 

1-3    14 

1-5  H.P. 
1-5  H.P. 
1-5  H.P. 
1-3    x3 

i-:ii,.\3'j 

•  .<ukn 

.,d 
1     -fca.1 
4» 
1  -3  H.P. 
l-3Jix3H 
1-3    x4 
2  H.P. 
up 

4-3J4x5 
4-4    x6 
6-4    x6 

1  _"  .  H.P 
1   1"  .  to 
1  10  H.P. 
1-3     i4 
1  .I'.x.-, 
1-3    x3H 
1  5    xti'i 

1     .'I       M,' 

1-2H  to 
4-8  H.P. 

i  i'.;x6 

1  V,  to 

1  22  H.P. 

IJ  .  to 

I2H.P 

1!    11  I 
I   iMI.P. 

4  3    x4 

i,  3     a4 
1   4     il 
l-4^i5H 

G  or  K. 

G  or  K. . 
GorK. 

G  or  K. . 
G 

GorK. 
GorK. 
G  or  K. 
G  or  K. . 
GorK. 
G  or  K. 
G  or  K. . 
Gor  K.. 

Cent... 

Cent... 
Cent 
Cent. .  .  . 
Sol 

Cent... 
Cent... 
Sol 

Sol.  .  . 
S<il 

S..1 
Sol 

Bat 

Bat 

Bat 

Bat 

Mag ... . 
Bat 
Bat 

Bat      ... 

Bat 

Bat 

Bat 

Mag .... 
Bat, 
Bat 

Sp.&Pr. 

3p 
Sp 
Sp 

Sp 
3p 

Sp 

Sp 

Sp 

Sp 

Sp 
Sp 
Sp 
Pr 

1335 

600 
600 
600 
1200 
1400 
1400 
2100 
21011 
1300 
1300 
1300 
475 
700 
1200 

2-Ball. .  . 

2-Bali  .  . 
2-Bah 
2-Bab. .  . 
2-Bab.    . 
2-Bab 
2-Bab 

Bronze. 

Bronze. . 
Ball. . . . 

m 
i 

to 

2H 
lJi 

1 
1 

.3 
IK 
3 
5 
10 
1', 

1  up 

4-Comp. 

4-Comp. 
4-Comp . 
4-Comp. 
4-Shunl 
2-Series.. 
2-Series.. 
2-Comp 
2-Gomp. 
2-Comp. 
2-Comp. 
4-Comp. 
4 

2-Ball ... 

Bronze. 
Bronze. 
Bronze 
1-Bab  .  . 
Ball.  .  . 
Ball.  .  .  . 
Bab. . .  . 
Bab.  . .  . 
Bab. .  .  . 
Bab.... 
Bab. . . . 
Bab. . . . 

(135 
\225 
115 
to 
320 
112 
80 
160 
36 

53 
80 

80 

Sealed... 

.Sealed.. 

Sealed.. 

Sealed 

Sealed 

Sealed.. 

Sealed. 

a,  k 
c,  k 

Pioneer 
Plis 

Ni 
yea 
yea 

i ' 
No 
No 
No 
No 
No 
No 

ye 

No 

k 

i.e    . 

Powerlite 

Radiant 

Radiant 

in, ,, 

Radiant 

,„ 

Regalite 

GorK. 
GorK.. 
G  or  K. 

None.. . . 
Cent. . . . 

80 
170 

4-Comp 

2-Ball 

Sealed 

1 

Siliey 

N. 

G  or  K. 

Stearns 

No 
No 
No 
No 
1 

nil 
nil 

1    llll 

.,  .,r  h 
GorK.. 
G  or  K. . 
GorK.. 
G 

G 

G.... 

Sol 

'mi 

Cent..  . 
Cent... 
Sol 

Mag .  .  , 
Mag. .  .  . 
Mag. 
Mag 
Bat 

Sp.. .. 
Pi 

IV 
Pr 

Sp 

Pr 

1500 
900 
750 
760 

1400 
20O0 

2-Ball... 
2-Bab. . . 
3-Bab.. 
4-Bab 
2-Ball 
RoUcr. . . 

10 

15 
.65 
1'4 
:;  to 
4H 
l'j 

1 

fc  to 

12 
1 

1 

2 
4 
1 
to 

1 



1 

1 

''.■ 
1' 

I'l 

.60 

.84 

,,i 

1.08 

2-Comp 

6-Comp . 
ii-(  '.imp 
ii-(  !omp 
4-Shunt . 

l-Bab 

126 

Open  — 

i 

Sunbeam 

36 

H.  in.  p 

No 

G 

G  m  S 

G 

G 

G 

G 

G... 

None.  .  . 
Cent 
Sol 
Cenl 

Bin 

Mag 

Mag 

Mag. . . . 
Mag 

Sp 

Sp 

C-4 

,1, 

O-Cup. 

1250 
1200 
850 
450 
475 

2-Bab 

3-Bab. . 
2-Bab. . 
2-Bab. . 
2-Bab. .  . 

Yes 

1    1,11 

i  nil 
I  nit 

4-Comp, 
4-Comp 
4-1  'ninp. 
4-Comp, 
4-Cnmp 

2-Bab 

2-Brnz.  . 
l-Ball ... 
2-Ball  . 

2-Ball 

27? 
Opt. . . 
225 
225 

!25 
160 
ititi 

80 

(110 

150 
[180 

250 

168 

168 

Sealed 

Sealed 

Sealed 
Sealed 
Sealed 

k 

k.. 

Sp. . . . 

!..    . 

y< 

No 
No 

1  nil 

Sepr 
I  nil 

pi 

1  ml 

ept 

1  nil 
1  nil 

Sepi 
Sepr 

G 

GorK.. 
G  Dl  1, 

G 

|, 

',  nr  K. 

G 

Cent  . . . 
Sol 

Maj 

Bat 
Bat 

Man 

Mag .... 
Mag.  . . 

Pr 

O-Cup. 
Sp 

Sp 
Sp 
Sp 

1600 

125 
1150 

1250 
1100 
1100 

I-Bab 

l-Ball 

2-Bab. .  . 
3-Bab. . . 

2-Bab. . . 
2-Bab. .  . 
2-Brnz 

2-Shunt 

4-Shunl 

4-Comp . 

6-Shunl 
v  Comp 

2-Brnz. . 
I-Ball 

l-Ball 
1-Bniz. 

Sealed.. 

Sealed. 
Sealed  .  . 

e,  m,  r,  y,  p 

k 

United 
United 

Uni.er.al  Motor 

Uni.er.al  Motor 
Uni.ersal  Products 

1, 

Warner 

Warner 

i;  mi  k 

Warner      . 

(,  or  K. 

Warner 

G  or  K. 

Wesco 

K 
K 

G  or  K. , 

None.. . . 

B  ,i 
Bal 

Bat 
Mm' 
Bal 
Bal 
Bal 

Sp 
Sp 

Sp 

P 

Pr 
IV 

1150 
1000 

llll  III 

1250 
1200 
1200 
425 

li  in 
450 
340 

-•-Bah 

|-Bab 
Bah 

B  b 
B 

B  ib 

2-Shunl 

3 

Western  Electric 

90 

ISO 
270 
225 

Western   Klerlrir 

Western  Electric 

ti  !omp 

■  < 

I 

Willys-Liihl 

Winlon 

i, 

G 

Cenl 

Winlon 

Wisconsin 

k 

Wisconsin 

G  or  67, 

Cent... 

180 
130 
210 

k 

Wisconsin 

k 

Wisconsin 

k 

il — Knight  I  I  Hln  nvi 

•'- 

(     poppt 

u—         led.  |  Other 

ti- 
ll—tin 


i— P..W. 

pull,  y. 

,i-i:,,.„ 

Ij     en.  Il 

i.  —  [| 

ntrol 

1— 

il    tlin.it  ■ 

III  —  Aill. 

Si. lei,..    , 

..- 

Voltage 

-  Atlipele     IimIU-       |;n    I.   - 
-\llll,        .1,11        ,11,1 

■Starting    battery   onlj 
•Designed    for  export    sales. 
Borne  Ford  parts  used. 

-Low  water    -nlVi,    ,le\  i,  ,. 


\  — I       '.,,,!  ,  , 

ss — Prodm  [gned. 

\  —  Plant  may  !*■  used  without  battery. 

■  —Remote  control. 

/. — engine  easily   dlscoDD. 


the  semi-automatic  plant.     Reverse  current  relays  are  a 
ity  with  semi  and  full  automatic  plants,  to  protect 
the  generator  and  battery  against   damage    in   case  the 
engine 

Control  Panels. — The  manually  controlled  plants  have 
rather  elaborate  control  boards,  consisting  of  ammeter. 


voltmeter,  rheostat,  switches,  etc*.  Semi-automatic 
plants  have,  as  a  rule,  the  simplest  control  board 
sisting  of  a  ampere-hour  meter  and  a  pair  of  controlling 
switches.  The  full  automatic  plants  are  made  "fool 
proof"  by  concealing  their  control  panel  or  compartment, 
i  <  'ontiiiui d  oh  pagt    l-M  ) 
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Specifications  of  Continental  Agricultural  Tractors 


Compiled  for  AUTOMOTIVE  INDUSTRIES  by  W. 

F.  Bradley 

Traction 

No. 
of 
Cyl. 

BORE  AND  STROKE 

Total 

Weight 

Lbs. 

Lubrication 
System 

— . 

Air 
Clnr. 

Water 
Circ 

Type 
Clutch 

No. 
of 

K 

Axle 
Type 

NO.  OF  WHLS. 

Fram 
tion 

and 
Nationality 

M.M. 

Inches 

Drive 

Non- 
Drive 

Gears 

FRENCH 

Cr 
Wh 
Wh 
Wh 
Wh 
Wh 
Wh 
Ca 
Ca 
Wh 
Wh 
Wh 
Ca 
Wh 
Wh 
Wh 
Cr 
Cr 
Wh 
Wh 
Wh 
Wh 
Wh 

Wh 
Wh  ,    , 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
2 
2 
4 
4 

4 

2 

80x115 
105x160 
80x140 
95x127 
75il30 
120x150 
65x100 
125x150 
100x140 
100x160 
85x130 
80x140 
100x150 
105x140 
100x140 
100x140 
100x150 
95x160 
114x143 
105x150 
140x205 
98x170 
90x150 

105x180 
130x170 

3.15x4.53 
4.14x6.32 
3.15x5.52 
3.75x5.  0 
2.95x5.13 
4.73x5.92 
2.56x3.94 
4.93x5.92 
3.94x5.52 
3.94x6.32 
3.35x5.13 
3.15x5.52 
3.94x5.92 
4.14x5.52 
3.94x5.52 
3.94x5.52 
3.94x5.92 
3.75x6.32 
4.5  X5.64 
4.14x5.92 
5.52x8.08 
3.86x6.70 
3.55x5.92 

4.14x7.10 
5.13x6.70 

3,080 
5,500 
3,800 
2,900 
2,535 

1,760 

S.SIM) 
3.300 
2,000 
4,000 
5,300 
3,800 

6,200 
7.200 
4,400 
3,500 
5,800 
5,500 
5,300 

5,900 
5,100 

Yes 
No 

No 

Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Yes 

Yes. ,    . . 

Yes 

No 
No 

Yes 
No 

Ther 

Pump 

Pump 

Ther 
Pump 

Pump 

Pump 

Ther 
Pump 

Ther 

Pump 

Pump  ,  , . 

Pump 

Ther 

Pump 
Ther 
Ther 

Disk. . . . 
Cone — 
Cone.. .  . 
Cone — 

Cone 

Cone 

Cone 

Plate..  . . 
Plate.. . . 

Cone 

Plate.... 

Cone 

Plate.... 

Cone 

Disk. . . . 
Cone.. . . 

Cone 

Cone 

Disk. . .  . 

Cone 

Cone 

3 
2 
3 
2 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
7 
2 
2 
4 
2 

3 
2 

Gear 

Int.  G 

Int.  G  . . . . 
Dbl.  Red. . 
Int.  G 

Int.  G 

Bevel 

Int.G 
Int.  G 
Int.  G 
Dbl.  Red.. 
Int.G 
Int.  G.  .  .  . 

Int.G.... 

Gear 

Gear 

Int.G 

S.  Gear.... 
S.  Gear.... 
Dbl.  Red.  . 

Stat 

Stat 

Stat 

Live .... 

Stat 

Stat 

Live. .. . 
Stat. . . . 

Stat 

Stat 

Stat 

Stat 

Stat 

Stat 

Stat 

Stat 

Stat 

Stat 

Stat 

Live.  .. . 
Live. . . . 

1 

4 

2 
2 
2 
2 
2 
3 
3 

2 

2 
2 
2 
2 
2 
2 

4 

2 
4 

0 
2 

2 
2 
2 
2 
2 
0 
2 
2 

2 
2 
0 
0 
0 

2 
1 
0 

2 
0 

None 
Roll  Ch 
RollCh 

Pres 

Pres 

Pres 

Pres 

Pres 

Pres 

Pump  . 

Pump 

Pres 

Pres 

Pres 

Pump 
Pres 

Pres 

Pres 

Circ 

Circ 

Pres 

Pres 

Pres 

Pres 

Pres 

Pres 

Claudel.  .  . 

Zenith 

Zenith 
Solex     ... 

Solex 

Zenith 

Zenith.  . .  . 
Claudel.  .  . 
Zenith.  ..  . 
Claudel.  .  . 
Solex 

Solex 

Solex 
Zenith..  .  . 

Zenith 

Own 

Kingst.  . . . 

Own 

Own 

Claudel. . . 
Zenith. . . . 

Own 

RollCh 

Roll  Ch 
None 
RoUCh 
Roll  Ch 
Roll  Ch 
Roll  Ch 
Roll  Ch 
Roll  i'h 

n.iii  cii 

Roll  Ch 
Roll  Ch 
None 
None 
Hull  Cli 
Roll  Ch 
Roll  Ch 
None 
Roll  Ch 

..  Unit 

Dubois 

..  Separ 

..  Separ 

Valere-Chochod' 
ITALIAN 

Pump 

Pump 

Pump 

Cone. . . . 

Disk 

Disk. . . . 

Chain. . 
Int.  G 

Stat 

Live .  ... 
Stat 

..  Unit 

ABBREVIATIONS:  Ca— Cable  ;  Circ— Circulating  ;  Cr-  Creeper  ;  Dbl.  Red— Double  Reduction  ;  Int.  G— Internal  Gear;  Pres— Pressure  ;  Roll. 
Ch— Rolled  Channel;  S.  Gear— Spur  Gear;  Stat — Stationary;  Ther — Thernio-syphon  ;  Wh — Wheel.  'AH  makers  use  their  own  engine  except  as 
follows:  Auror  and  Valere-Chochod  use  Ballot;  Delleuvin  uses  DeDion  and  Rip  uses  Waukesha.  tPavesi  has  horizontal  engine;  all  others  ver- 
tical.     JKerosene  burning.     All  others  burn  gasoline.      All  makes  use  gear  type  oil  pump,  magneto  ignition  and  gravity  fuel  feed. 


Pneumatic  Equipment  and  Heavy  Trucks 


PROBABLY  no  question  in  the  truck  field  has  caused 
more  discussion  during  recent  years  than  that  of 
pneumatic  tire  equipment. 

Partially  complete  returns  from  a  recent  survey  made 
by  Automotive  Industries  indicate  a  rather  general 
unanimity  of  opinion  on  this  question  among  truck 
manufacturers.  Most  manufacturers  feel,  in  a  general 
way,  that  the  3y2-ton  truck  is  the  largest  that  can  eco- 
nomically be  equipped  with  pneumatic  tires,  although 
some  believe  that  pneumatic  equipment  is  not  efficient 
on  trucks  larger  than  21/2  tons.  A  still  smaller  number 
think  that  pneumatic  equipment  is  effective  on  models 
larger  than  3%  tons. 

The  point  was  brought  out,  however,  in  a  number  of 
replies  that  not  only  the  weight  of  the  trucks  but  the 
operating  purposes  and  conditions  need  to  be  con- 
sidered when  discussing  the  advisability  of  pneumatic 
equipment  in  any  particular  case.  One  manufacturer, 
for  instance,  says,  "...  We  do  not  advocate  the  use 
of  pneumatics  on  3%-ton  jobs  unless  the  nature  of  the 
service  has  been  carefully  analyzed  and  sufficient  as- 
surance obtained  that  the  tires  would  not  be  badly  over- 
loaded and  that  operating  conditions  are  such  as  to 
enable  this  type  of  equipment  to  justify  its  higher  cost 
....  We  do  not  yet  feel  that  trucks  of  this  class  can 
be  indiscriminately  sold  on  pneumatic  equipment." 

While  a  majority  of  those  replying  stated  their  belief 
that  3V2-ton  trucks  were  the  largest  upon  which  pneu- 
matics might  satisfactorily  be  used,  some  of  this  group 
was  rather  doubtful  as  to  the  real  advisability  of  so 
equipping  trucks  of  this  size.  In  other  words,  while 
they  felt  it  could  be  done,  they  are  not  thoroughly  sold 
on  the  advisability  of  doing  it  except  in  special  cases. 
One  opinion  ran  like  this:  "...  It  is  our  opinion 
that  pneumatic  equipment  reaches  its  limits  on  trucks 
of  2%-ton  capacity,  because  of  the  fact  that  to  with- 
stand the  hard  wear  and  weight  of  the  3V2-ton  truck,  the 


tires  would  have  to  be  built  so  large  that  they  could  not 
be  conveniently  used.  And  furthermore,  the  solid  tires 
of  the  large  truck  usually  have  large  enough  traction 
area,  so  there  is  no  excuse  for  pneumatic  equipment  on 
these  grounds." 

Another  general  belief  brought  out  by  the  survey  was 
the  opinion  of  most  manufacturers  that  there  would  be 
a  tendency  towards  the  increased  use  of  middle-sized 
trucks  and  a  falling  off  in  the  use  of  the  very  large 
sizes.  One  manufacturer  stated  that,  "We  are  firm  be- 
lievers in  the  fact  that  the  heavy  capacity  truck  is 
doomed  and  will  be  replaced  with  a  greater  number  of 
medium  capacity  trucks.  This  we  find  is  the  condition 
existing  all  over  the  country,  except,  perhaps,  in  twelve 
or  fifteen  of  the  larger  cities." 

One  maker  thinks  that  the  size  of  future  trucks  will 
be  limited  to  the  practicability  of  pneumatic  tire  sizes; 
that  trucks  will  be  built  as  large  as  can  economically 
be  operated  on  pneumatics  and  no  larger. 

Judging  from  the  general  opinions  expressed  as  re- 
gards the  attitude  of  the  public  towards  pneumatic 
equipment  for  trucks  of  capacity  of  three  tons  and  up, 
there  is  little  question  but  that  the  public  is  rather 
skeptical  in  this  regard.  The  following  typical  state- 
ments express  the  general  opinion  : 

"We  believe  the  general  public  in  buying  3-ton  sizes 
or  over  consider  hard  tires  an  investment  as  against 
the  pneumatics  as  a  speculation." 

"No  demand  from  public  for  pneumatic  equipment  on 
sizes  of  3  tons  or  more." 

"Attitude  of  public  in  this  regard  is  that  such  equip- 
ment is  not  satisfactory." 

While  dissenting  opinions  are  to  be  noted  from  all  of 
the  general  trends  indicated,  a  majority  of  truck  manu- 
facturers seem  to  believe  in  a  general  way  the  points 
outlined  above  in  regard  to  the  use  of  pneumatic  equip- 
ment on  trucks. 


February  17,  1921 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


397 


Billion  Dollar  Mark  Passed  in  Automotive 

Exports 

A  study  of  the  figures  compiled  since  1907  indicates  a  steady  growth. 
Many  interesting  changes  shown  in  the  trend  of  trade  since  the  war. 
Last  year's  total,  $382,676,437,  covering  practically  all  countries. 

By  George  E.  Quisenberry* 


THE  foreign  trade  of  the  United  States  in  passenger 
cars,  trucks,  motorcycles,  parts,  gas  tractor  en- 
gines and  tires  reached  the  huge  total  of  $382,676,- 
437  in  1920,  an  increase  of  slightly  more  than  $175,000,- 
O00  over  the  preceding  year.  By  expanding  its  overseas 
business  by  so  great  a  value,  the  industry  pushed  its 
total  export  sales  for  all  years  well  above  the  billion 
•dollar  mark,  the  statistics  showing  that  the  world  has 
bought  from  the  makers  of  this  country  $1,319,548,810 
in  these  lines  in  all  years  since  1907. 

All  of  the  component  automotive  lines  combined  in 
rolling  up  the  increase  in  1920.  Passenger  car  exports 
jumped  from  $73,700,527  to  $165,255,921;  trucks  gained 
an  approximate  $11,000^00  to  a  1920  total  of  $46,765,- 
781;  parts  value  rose  from  $42,562,186  to  $85,362,093; 
the  tire  exports  were  $52,570,103,  as  against  $28,924,659; 
■engines  from  $20,026,172  to  $21,965,959,  and  motorcycles 
grew  from  $6,687,346  to  $10,756,580. 
The  detailed  statistics  follow. 

1919  1920  All  Years 

24,481  37,662  126,313 

Motorcycles    $6,687,346  $10,756,580  $30,963,518 

67,144  142,508  526,592 

Passenger  cars $73,700,527  $165,255,921  $517,614,256 

15,485  29,126  115,236 

Commercial    vehicles..   $35,424,337  $46,765,781  $271,904,722 

Parts   $42,562,186  $85,362,093  $257,288,041 

<Jas  tractor  engines.  .  .   $20,026,172  $21,965,959  $95,268,260 

Tires    $28,924,659  $52,570,103  $149,570,013 

Total   value   $207,325,227  $382,676,437  $1,319,548,810 

This  does  not  include  the  aeronautic  exports,  of  which 
the  official  reports  reveal  shipments  of  65  airplanes, 
valued  at  $598,274,  and  airplane  parts  valued  at  $544,- 
375.  The  corresponding  totals  in  1919  were  44  planes, 
worth  $215,300,  and  parts  valued  at  $3,249,266. 

Records  Inadequate 

Unfortunately,  the  showing  of  car  exports  does  not 
reflect  the  true  volume  of  American  automobiles  which 
were  placed  in  the  overseas  markets  during  the  past 
year.  The  customs  records  give  these  at  142,508,  a 
figure  which  in  itself  is  sufficiently  large  to  reveal  some- 
thing of  the  world  demand  for  the  automotive  products 
of  the  United  States  but  which,  nevertheless,  does  not 
adequately  point  the  way  for  calculations  on  replace- 
ments, accessories,  maintenance  parts,  future  markets, 
etc. 

The  reason  is  that  pioneer  figure  in  our  foreign  trad- 
ing, Henry  Ford.  For  several  years,  the  Ford  company 
has  been  establishing  assembly  branches  in  various  cen- 

*Managing  editor.  K\  Automovil  Americano. 


ters  which  put  together  Ford  cars  from  parts  shipped 
from  the  Detroit  factory.  These,  naturally,  are  not 
listed  as  either  complete  cars  or  chassis,  but  as  parts, 
which  take  a  different  customs  rating,  and  so  do  not 
show  properly  in  the  returns.  But  they  are  assembled 
into  cars  which  should  be  considered  as  American  prod- 
ucts. For  servicing  and  maintenance,  they  require  spark 
plugs,  for  instance,  of  American  sizes  and  other  acces- 
sories of  a  similar  nature,  and  they  are  in  reality  the 
product  of  American  factories. 

These  assembling  branches  are  located  at  Sao  Paulo, 
Brazil;  Buenos  Aires,  Argentina;  Manchester,  England; 
Cadiz,  Spain;  Bordeaux  and  Copenhagen.  Another  factor 
is  the  shipment  of  Ford  cars  from  the  Canadian  factory 
to  those  British  possessions  which  have  preferential 
tariff  arrangements  with  that  country.  Ford  has 
not  announced  the  total  assemblies  of  the  foreign 
branches  or  the  shipments  from  Canada  on  this  basis, 
but,  without  doubt,  they  would  swell  materially  the  vol- 
ume of  American  cars  put  in  the  foreign  markets  last 
year. 

The  Sao  Paulo  branch,  which  has  attained  a  reported 
production  of  700  cars  a  month,  takes  care  of  only  South- 
ern Brazil,  while  the  Buenos  Aires  plant,  which  has  run 
as  high  as  1500  cars  monthly,  confines  its  sales  entirely 
to  the  Argentine.  All  other  countries  of  Latin-America 
are  supplied  with  Ford  cars  and  trucks  from  this  coun- 
try and  show  as  complete  cars  or  chassis  in  all  cases. 
No  Ford  cars  show  for  the  Argentine  and  but  part  of 
those  for  Brazil,  a  condition  which  also  exists  in  regard 
to  the  countries  in  Europe  served  from  the  European 
branches. 

The  maximum  production  at  Manchester  has  been 
above  8,000  cars  monthly,  according  to  a  recent  state- 
ment, although  early  last  year  it  ranged  from  3,000  a 
month  to  1,000  weekly.  The  Cadiz  plant  probably  runs 
about  700  a  month,  whereas  Bordeaux  and  Copenhagen 
have  averaged  much  less. 

Where  Exports  Go 

With  these  factors  in  mind,  as  modifying  the  relative 
standings,  a  review  of  the  1920  exports  of  passenger  cars, 
according  to  value  and  based  on  the  customs  reports, 
shows  that  England,  India,  Canada  and  Australia  were 
the  chief  purchasers  of  complete  cars  and  chassis.  Fol- 
lowing them  come  New  Zealand,  South  Africa,  Cuba, 
Sweden,  Brazil,  Dutch  East  Indies,  Argentina,  Spain, 
Uruguay,  Philippine  Islands  and  Mexico.  Denmark, 
which  had  ranked  seventh,  and  Norway,  which  had  been 
twelfth  in  1919,  both  dropped  so  low  in  1920  that  they 
did  not  come  among  the  first  fifteen  buyers. 

The  purchases,  according  to  number  of  machines,  were. 
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somewhat  different,  although  England  and  India  were  leading  purchasers  was  shown,  the  list  being  led  by  Eng- 
again  the  leaders,  but  Australia  was  ahead  of  Canada.  land  and  followed  by  Cuba  and  the  Argentine.  The  Eng- 
After  these  leaders  the  relative  order  was  South  Africa,  lish  takings  were  $4,178,548,  Cuba  $3,409,986  and  Argen- 
New  Zealand,  Cuba,  Sweden,  Argentina,  Dutch  East  In-  tina  $3,126,889.  The  latter  country,  perhaps,  in  this  corn- 
dies,  Uruguay,  Mexico,  Spain,  Philippine  Islands  and  parison  shows  up  for  the  first  time  more  nearly  where 
Brazjl.  it  should  be  considered  as  a  user  of  American  automotive 

Through  all  years,  the  fifteen  leading  countries  in  the  equipment.  Because  of  the  big  Ford  assembly  plant  at 
purchase  of  American  made  cars  have  been  Canada,  Eng-  Buenos  Aires,  its  absorption  of  passenger  cars  and 
land,  Australia,  Argentina,  New  Zealand,  South  Africa,  trucks  is  imperfectly  given  in  the  customs  reports.  On 
Cuba,  India,  Mexico,  Dutch  East  Indies,  Philippine  Is-  tires,  however,  this  does  not  follow  and  the  breadth  of 
lands,  France,  Uruguay,  Japan,  the  Netherlands  and  the  market  is  shown  without  the  possibility  of  any  modi- 
Chile.    The  details  of  these  statements  may  be  gathered  fication  being  needed. 

from  the  tables  which  are  published  elsewhere  in  this  The   Argentine,    in    third   place,    was   well    ahead    of 

issue.  Canada,  which  was  followed  in  turn  by  Sweden,  Philip- 

The   countries   in    1920   which   purchased   fewer   cars  pine  Islands,  France,  New  Zealand,  Brazil,  Spain,  Nether- 

bhan  in  the  year  before  were  Denmark,  the  Azores,  Fin-  lands,  South  Africa,  Dutch  East  Indies,  Australia  and 

land,    France,    Iceland,    Chile,    Roumania,    British    Hon-  Mexico.   India,  which  had  been  so  high  in  the  other  com- 

duras,  Canada,  Newfoundland  and  Labrador.    The  cars  parisons,  was  no  more  than  nineteenth  as  a  tire  buying 

purchased  by  Brazil  were  less  by  22  in  1920  but  the  value  country, 

rose  surprisingly  from  $2,580,304  to  $6,761,382.  From    a    constructive    standpoint,    a    study    of   these 

Among    the   smaller   countries,   there  were   some   un-  exports  evidences  that  the   entire  world  has   become  a 

usual  gains  between  the  two  years,  this  being  an  evi-  field  of  sale  for  American  automotive  equipment.    Even 

dence  that  the  American  made  motor    car    is    pushing  the  smallest  countries  have  been  buying  cars  and  trucks, 

itself  into  all  corners  of  the  world.  A  common  statement  is  that,  whereas  North  America  has 

Some  of  these  are  shown  in  the  following  table:  nine  million  automotive  vehicles,  the  rest  of  the  world 

1919       1920  nas  but  a  million,  or  one-ninth  as  many.    The  exactness 

p     .                 ..  .                               1S           944  °^  tne  estimate  may  be  questioned,  but  there  can  be  no 

„               '                                                         t„~  doubts  here  of  the  magnitude  of  the  markets  now  con- 

t^         ."^".'V'j'"                      '    on           cot  fronting  the  American  maker  and  the  development  that 

French  East  India   37           537  ,                .    ,  . 

_       .                                                       .           100  mav  be  expected  m  coming  years. 

Persia 4           128  ^                            6  J 

Turkey  119         1010  Markets  Cover  Every  Country 

Turning  to  the  truck  field,  Brazil  pushed  prominently  Motor  car  and  truck  use  outside  the  continental  bor- 

into   the   forefront   of   buyers.    Ranking   seventeenth   in  ders  0f  the  United  States  has  expanded  to  an  extent  that 

1919,  this  Latin-American  country  was  in  fourth  place  tw0  or  three  years  ago  would  scarcely  have  been  cred- 

last  year,  being  exceeded  only  by  England,  Canada  and  ite(j  as  possible.   The  American  makers  have  been  forced 

Cuba,  and  leading  India,  Australia,  Mexico,  Japan,  the  jnto  foreign  trade  either  by  intention  or  by  chance.    The 

Philippines  and  Peru,  in  the  order  named.   The  Brazilian  main  point  js  that  they  are  there  and  must  stay  there, 

gain  was  more  than  700  per  cent,  from  200  to  1540.   Brit-  The  equipment   already   sold  must  be   serviced  and  re- 

ish  India,  the  Dutch  East  Indies  and  Peru  were  other  placed;  new  services  are  being  opened,  and,  for  all  of 

countries  which  also  made  surprising  gains,  these  being  thjs>  the  American  manufacturer  must  keep  himself  in 

as  follows:  the  export  business. 

British  India 266  to  1534  The  year  1920  has  been  a  prolific  one  in  the  sense  of 

Dutch  East  Indies 324  to  1182  experience  gained  and  lessons  learned.    The  makers,  as 

Peru   207  to    .900  a  whole,  are  better  equipped  today  than  they  were  twelve 

Two  bright  spots  among  the  small  countries  which  are  months  ago  for  upholding  the  obligations  that  foreign 
taking  their  place  in  the  truck  buying  field  are  the  Vir-  trade  has  forced  upon  them.  But  the  fundamentals  still 
gin  Islands  and  the  Dominican  Republic.  The  Virgin  remain  and,  although  our  last  year's  trade  was  far  in 
Islands,  which  are  now  American  territory,  made  a  per-  excess  of  that  of  any  previous  period,  there  can  be  no 
centage  gain  far  surpassing  anything  shown  in  any  of  slackening  now.  Advertising,  salesmanship,  promotion 
the  other  purchasing  territories.  One  truck  was  sent  for  good  roads,  careful  packing,  the  use  of  foreign  lan- 
there  in  1919;  in  1920  the  number  was  168.  The  Domin-  guage  literature  for  both  sales  and  service,  proper  serv- 
ican  Republic  also  made  a  favorable  showing,  taking  213  icing  and  maintenance,  all  of  these  factors  must  be 
trucks  as  against  48  in  the  preceding  year.  rigidly  held  in  upbuilding  a  foreign  policy  that  will  hold 

T,     (t,       ,  ™     ,  the  markets  alreadv  gained. 

The  Iruck  Trade  

Truck  exports,  the  comparisons  show,  do  not  always  A    CCORDING   to    information    furnished    by   the   Gov- 

follow  the  motor  car,  although  that  should  logically  be  _/\  ernor-General  of  French  Western  Africa,  the  number 

the  pioneer  wedge  by  which  any  territory  is  opened  up  of  automobiles  imported  into  Senegal  in  1918  was  91   (of 

for  automotive  equipment.   But,  once  opened,  the  utiliza-  which  85  were  American  and  6  French)  besides  25  Amer- 

tion  of  trucks  and  cars  may  follow  different  lines.  Three  ican  trucks.    In  1919  (December  excepted)  there  were  im- 

countries,    fur   instance,   appear  among  the  first  fifteen  ported  94  cars,  of  which  87  were  American  and  7  French, 

buyers  of  motor  trucks  which  are  not  shown  in  the  same  and  in  addition  31  American  trucks.    Practically  all  of  the 

list  for  passenger  cars.   These  are  Japan,  Peru  and  West  American  cars  were  of  Ford  and  Overland  make. 

Africa,  each  of  which  increased  its  takings  in  1920,  al-  As  regards  the  preferences  of  the  population,  vehicles 

though  the  early  advent  of  the  business  depression  in  for  the  country  should  be  light,  strong  and  of  an  average 

Japan   prevented  that   country  from   making  the  gains  of  20  hp.     They  should  have  a  low  center  of  gravity  and 

recorded  by  the  other  two  territories.    On  the  other  side  yet  have  plenty  of  ground  clearance,  owing  to  the  fact  that 

of  the  ledger  was  France,  which,  after  leading  in  1919,  roads  have  hardly  been  broken.     For  city  use  vehicles  are 

t  dropped  out  of  the  truck  market  in  1920.  preferred  which  are  heavier,  more  comfortable  and  of  an 

On  the  buying  of  tires,  a  much  different  line-up  of  average  of  12-15  hp. 
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Canada  Has  403,111  Cars  and  Trucks 

in  Use 

1920  totals  show  13.4  per  cent  increase  over  1919,  the  actual  gain  being 
47,678.  This  article  analyzes  the  Canadian  registration  figures  and  also 
comprises  a  thorough  and  valuable  review  of  the  present  status  and  future 
prospects  of  the  automotive  industry  in  Canada.  Tariff  wall  will  remain 
high  on  automotive  products,  except  on  small  tractors. 

By  Garnett  Clay  Porter 


CANADA'S  official  registration  of  automobiles  for 
1920  totals  403,111.  This  is  an  increase  over  the 
1919  registration  of  47,678  cars,  or  13.4  per  cent. 
The  increase  of  1919  registration  over  that  of  1918  in  the 
Dominion  was  85,706  cars. 

The  1920  increase  was  by  no  means  as  marked  as  in 
other  years.  Reasons  assigned  by  the  trade  quite  agree  as 
to  the  cause.  Increased  price  was  not  so  much  a  factor 
as  inability  of  agents  to  guarantee  delivery  on  orders 
placed  in  the  winter  of  1919-20.  In  the  winter  of  1918-19 
the  demand  had  been  enormously  in  excess  of  manufac- 
turers' capacity.  The  armistice  brought  a  flood  of  orders. 
Money  was  the  cheapest  thing  in  the  Dominion.  The  agra- 
rian interests  were  never  so  flourishing.  Men  from  the 
farm  were  in  the  market  for  cars  whose  pre-war  concep- 
tion of  luxuries  was  confined  to  a  fairly  serviceable  single 
horse  buggy.  Others  with  cheap  grades  of  cars  were  dis- 
carding them  for  the  more  expensive  types.  In  other 
words,  Canada,  like  the  rest  of  the  world,  was  reacting 
from  the  rigid  economies  enforced  by  war  conditions. 

Frenzy  of  Spending  in  1919 

Three  dollar  wheat  was  no  longer  a  mere  figment  of  an 
optimistic  rural  imagination.  Thousands  of  orders  were 
taken  following  the  close  of  the  war  and  deposits  made, 
with  no  guaranty  of  delivery  and  with  the  price  to  be  de- 

Grain  Production  1920,  in  Bushels 

Saskatchewan 298,474,200 

Alberta 177,47.",.  100 

Manitoba    127,895,400 

Total 604,445,000 

termined  "at  time  of  delivery."  This  was  the  condition 
in  Canada  generally  ruling  in  the  trade  in  the  winter  of 
1918-19.  Then  came  the  abolition  of  the  Kovernment  wheat 
board  which  had  handled  the  crop  so  profitably  to  Cana- 
dian farmers  in  1918-19.  This  machinery  was  expected 
to  operate  during  1920,  but  Ottawa  authority  desired  to 
see  the  old  supply  and  demand  law  of  commerce  re-estab- 


lished as  soon  as  possible.  The  beginning  had  to  be  made 
with  the  great  basic  industries.  All  the  political  influence 
of  the  vast  agrarian  bund  of  the  Dominion,  commonly 
known  as  the  United  Grain  Growers,  was  insufficient  to 
change  the  Ottawa  decision. 

Indeed,  the  spending  frenzy  had  reached  such  propor- 
tions that  the  Dominion  Government  imposed  a  luxury 
tax  to  slow  down  the  wheels  of  the  spending  multitude. 
It  was  particularly  trying,  this  tax,  on  the  automobile  in- 
dustry. In  this  trade  the  tax  was  known  as  an  excise 
impost  and  was  15  per  cent  on  all  cars  under  $3,000  and 
20  per  cent  over  that  amount. 

As  an  offset,  the  7%  per  cent  war  tax  added  to  the  customs 
duty  was  abolished.  This  helped  the  United  States  manufac- 
turers in  the  Canadian  market,  but  proved  really  an  addi- 
tional burden  to  the  manufacturers  of  cars  in  Canada. 
It  meant  to  the  Canadian  trade  that  the  already  high 
price  of  cars  had  to  be  increased  to  the  buying  trade  at 
least  15  per  cent.  The  uncertainty  of  the  grain  market 
slowed  clown  the  buying  in  rural  districts.  These  were 
the  conditions  which  handicapped  the  automotive  indus- 
tries in  the  Dominion  in  1920.  Late  in  the  fall  of  last 
year  the  orders  for  cars  to  be  delivered  this  spring  were 
appreciably  less. 

But  then  came  another  reaction,  clue  to  the  abolition  of 
the  luxury  tax  and  the  excise  burden.  Prices  came  down 
to  that  extent  and  the  new  year  opened  with  business 
prospects  good.  Various  representatives  of  the  trade 
from  coast  to  coast  have  informed  the  writer  that  during 
January  their  orders  increased  enormously.  All  predict 
a  prosperous  year  for  the  trade  in  Canada,  especially  in 
the  west. 
Tractor  Demand  Increases 

In  the  three  prairie  provinces  there  were,  during  1920, 
31,998  farm  tractors  as  against  26,832  in  1919.  These 
are  not  official  government  registration  figures,  as  bhe 
provinces  do  not  require  owners  of  farm  tractors  to  reg- 
ister them.  There  were  compiled  from  records  of  the  grain 
growers,  agricultural  societies  and  customs  offices. 


OFFICIAL     REGISTRATION    OF    AUTOMOBILES    IN    CANADA 
TOTAL   FOR   1920,  403,111,   INCREASE   OVER   1919,   13.4  P 
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ATLANTIC 


NOVA  SCOTIA 
12,198 

IEW  BRUNSVnCK 
11,421 


Motor  vehicle  registration  in  various   Canadian  province} 


1918 

1919 

1920 

10,937 

14,207 

16,907 

5,209 

7,122 

8,700 

3,631 

5,503 

6,391 

Tractor  Record  on  Prairies  for  Four  Years 
1917 

Saskatchewan 8,610 

Alberta 3,977 

Manitoba 1,613 

Total  14,200         19,777         26,832         31,998 

The  impression  is  very  general  that  1921  will  show  a 
huge  increase  in  the  demand  for  tractors.  The  Federal 
Government  has  placed  some  30,000  ex-service  men  on 
farms  in  the  west.  Many  of  them  produced  good  crops 
last  year.  This  year  they  will  be  potential  buyers  of 
farm  tractors  and  automobiles.  To  appreciate  the  possi- 
bilities of  the  western  Canadian  farm  for  automotive  in- 
dustries it  must  be  recalled  that  in  1920  there  were  cul- 
tivated 29,279,000  acres,  and  the  total  grain  production  of 
the  three  prairie  provinces  was  604,445,000.  An  increase 
of  fully  20  per  cent,  is  indicated  for  1921,  due  to  virgin 
sod  being  broken  and  the  exceptional  season  last  year  for 
the  fall  plowing,  which,  in  these  northern  latitudes,  is 
always  the  big  problem. 

No  Duty  on  Small  Tractors  Likely 

President  W.  H.  Gibson  of  the  Saskatchewan  Livestock 
Association,  at  the  annual  meeting  of  that  organization 
at  Moosejaw,  Sask.,  Jan.  25,  declared  that  prairie  farmers 
were  beginning  to  prefer  the  horse  again  to  the  tractor, 
and  the  secretary's  annual  address  asserted  that  "the  ten- 
dency of  our  farmers  is  to  swing  back  from  high  priced 
tractors  to  really  good  draft  horses."  But  the  automotive 
trade  record  does  not  bear  out  this  forecast,  for  a  new 
factory  was  opened  at  Saskatoon,  Sask.,  in  1920  for  the 
manufacture  of  the  light  prairie  tractor,  and  a  similar 
plant  was  opened  at  Medicine  Hat,  Alta.  In  fact  the 
abolition  of  the  customs  duty  on  the  $1,400  tractor  type 
proved  such  a  lure  to  the  United  States  manufacturers  of 
tractors  that  the  manufacturers  on  this  side  have  been 
doing  everything  they  could  since  the  close  of  the  war  to 
have  the  duty  reimposed.  The  writer  was  over  the  coun- 
try with  Sir  Henry  Drayton,  Minister  of  Finance,  sitting 
with  other  members  of  the  Federal  cabinet  as  a  tariff  com- 
mission last  fall.  At  both  Saskatoon  and  Medicine  Hat 
representations  were  made  by  tractor  manufacturers  to 
have  the  customs  duty  on  the  $1,400  tractor  re-established. 

In  this  connection  the  writer  thinks   it  important  to 


the  manufacturer  of  both  tractors  and  automobiles  in  the 
United  States  that  he  emphasize  this:  There  is  little 
probability,  in  fact  only  the  remotest,  of  the  Dominion 
Government's  policy  concerning  the  tariff  regulations  on 
tractors  and  automotive  production  of  every  description 
being  changed.  I  took  special  note  of  the  attitude  of  Sir 
Henry  Drayton,  chairman  of  the  Tariff  Commission,  dur- 
ing the  session  at  Medicine  Hat  last  fall,  when  the  man- 
ager of  the  new  plant  producing  farm  tractors  there 
submitted  his  brief  urging  a  resumption  of  the  tariff  on 
the  small  type  of  tractor,  such  as  he  was  turning  out. 
I  recall  distinctly  that  Sir  Henry  Drayton  bore  down  on 
this  point  in  interrogating  the  manager  of  the  tractor 
manufacturing  company :  "But  you  knew  when  you  estab- 
lished your  plant  for  the  manufacture  of  this  class  of 
tractors  that  your  industry  was  not  protected  by  the 
tariff?"  Senator  Robertson,  the  other  member  of  the  com- 
mission, nodded  his  head  as  if  in  agreement  with  the  idea 
brought  out  by  the  chairman. 

Municipal  Distribution  of  Cars,  1920;  Rural  Excess,  119,145 

Village, 

Town, 

Townships 

108,022 

42,436 

29,709 

26,674 

22,133 

15,823 

8,077 

7,433 

721 


Cities 

Ontario 63,478 

Saskatchewan 18,213 

Quebec   13,791 

Alberta 11,341 

Manitoba   14,322 

British    Columbia    12,377 

Nova  Scotia   4,121 

New  Brunswick 3,988 

Prince  Edward  Island 352 


Total 141,983 


261,128 


The  commission,  of  course,  has  been  investigating  in- 
dustrial conditions  all  over  the  Dominion  with  a  view  of 
submitting  facts  as  the  members  find  them.  Their  per- 
sonal views  will  not  prevail,  but  the  policy  of  the 
Meighen  Federal  Government  is  strongly  one  of  protective 
tariff  generally,  but  with  a  tendency  to  treat  the  imple- 
ments of  production  rather  from  the  farmers'  point  of 
view.  The  Meighen  government  has  a  majority  in  Par- 
liament at  present  of  thirty.  The  next  Federal  election 
will  occur  in  the  late  spring  of  1922.  It  can  be  safely 
predicted  that  no  resumption  of  the  duty  on  $1,400  tractors 
will  be  made  by  this  government,  nor  will  there  be  any 
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reduction  in  that  time  of  the  duty  on  automobiles.  110,895,525  gallons.  Each  of  these  cars  will  use  four 
The  duty  on  small  tractors  was  removed  as  a  war  time  tires  in  1921,  or  1,612,444  at  estimated  value  of  $40,321,- 
measure  to  increase  production.  It  has  worked  so  well  100.  Each  car  will  use  for  grease  one-tenth  of  the  value 
and  proven  so  popular  that  in  spite  of  the  manufacturers  of  gasoline  consumed,  estimated  at  $4,434,221,  and  it  is 
of  this  type  of  tractors  in  Canada  there  is  little  prob-  estimated  that  10  per  cent  of  the  value  of  a  car  is  con- 
ability  of  the  duty  ever  being  re-established.  sumed  each  year  in  accessories,  giving  a  possible  expen- 
The  political  complexion  of  the  next  government  is  in  diture  for  1921  in  Canada  of  $80,622,200,  or  a  total  ex- 
doubt.  The  country  is  rather  evenly  divided  between  the  penditure  for  the  cars  as  per  registration  this  year  in 
National  Liberal  and  Conservative  party  now  in  power  at  Canada  of  $169,719,731. 
Ottawa,  the   Farmers,   and   the   Liberals.     The   Meighen 

government  is  openly  pledged  to  a  protective  tariff  policy.  Potential  Business  for  1921  in  Canadian  Automobile  Indus- 

The  Liberal  strength  is  chieflv  in  Quebec,  and  that  French  _    .  .„      TRJ'  Based  on  1920  Records 

province  is  largely  a  protective  tariff  section,  though  the  ^^value     "**  tW*'  1'612'444;  P">bable 

Liberal  platform  calls  for  "such  changes  in  the  tariff  as  Each   car   consumes'  275  'gallons'  gasoline,'  'if 6,-  ' 

the  needs  of   industry   may   require,"   while  the  farmers         895,525  gallons,  value '.....'.       44  342  210 

rather  are  inclined  to  free  trade,  in  farm  implements  at  Ten  per  cent  value,  all  cars  spent  annually   in 

least  „  accessories  80,622,200 

„...,    ,,      ,       .        „       ,...     ,       ,     ,   ..  ,,     j.   ,      ,     ,  ^ars   will    use   one-tenth     value    of    gasoline     in 

With  the  basis  of  political  calculations  vastly  disturbed  grease  and  oil 4  434*21 

in  Canada,  it  is  still  a  pretty  safe  prediction  that  the  ele-  '      ' 

ments  opposed  to  any  considerable  change  in  present  tariff  Total  probable  expenditures  of  cars  in  ser- 

relations  will  control  the  destinies  of  the  Dominion  for  at  vice    1921    $169,719,731 

!taStwVVeafrS  afte;'  thef.next  ele,ction-     The  a|titude  of  It   is   worth    noting   in   considering   these    registration 

the  Washington   authorities    m   placing   an    embargo    or  figures  that  some  members  of  the  trade  ded         K 

advocating  such  an  embargo    on  wheat  and  cattle    which  from  all  registrations  for  duplications.     Undoubtedly  this 

Canada  sends  so  heavily  into  the  States,  has  strengthened  uncertain  quantity  accounts  for  some  disputes  in  totals 

the  element  on  this  side  which  is  opposed  in  principle  to  when  a  car  is  soW  tQ  another  he  £ 

reducing  the  customs  wall.     So  automobile  manufacturers  ti,p„0  rinniiVa+inno  o™  „,™,i~i  „.,*    *.  ,  ,,  .°T 

.,      %.    ,  ,  .,    ■         ■   j     ,,    .    4.,  •„  inese  duplications  are  weeded  out  at  some  of  the  capitals 

in  the  States  may  make  up  their  minds  that  they  will  hotter  than  ;„  „*v,0,„   w„*.  +u„  t     .         •  _1,  ^a*Jital° 

.■         ,       ,.    ,  \.      .     ■/     „  ,         .    .   .     ,-,        ,  j  oetter  tnan  in  others,  but  the  feature  is  worth  noting, 

continue  to  climb  the  tariff  wall  to  get  into  Canada,  and  -pne  registration  shows  355  550  '  a 

those  manufacturing  the  small  type  of  tractor  may  rest  aor,„ar  nav.0   ,n^   ah  cci  '„„     L  ■  ,regls  er,e     asPaij" 

j  4v   ,   m  ■         i-i    i     i.    if       j  i.  j  senger  cars  and  47,561   as   commercial  cars;   but  E    M 

assured  that  there  is  unlikely  to  be  a  dutv  reimposed  on  Tmnm™   nf  ntfn,„„       u  T  j  u     i_  ■  *  ,    »        ZT 

4.,    •  j     ,  -  ,.     ,•  .u  ii j  irowern  ot  Ottawa,  who  presented  the  brief  before  Sir 

their  products  coming  over  the  line  to  the  northward.  va„^r  rw„„t™  „*■  r\n-„„,    •     -n         v.  ,  : 

r  Henry  Drayton  at  Ottawa  in  December,  when  a  plea  was 

Canadian  Oil  Industry  bein£  made  f°r  the  remission  of  the  excise  duty  on  cars 

on  which  the  tax  had  been  paid  before  it  was  abolished 

In  this  connection,  those  interested  in  the  oil  and  gasoline  last   fall,    estimated  that   "about  85   per  cent   of  all   the 

industry  should  study  the  situation  now  developing  on  this  cars  sold  in  Canada  are  used  for  business  purposes." 
side  of  the  line,  for  it  is  certain  to  loom  large  on  the 

horizon  of  the  trade  before  the  close  of  the  year.     The  Passenger    Cars,    Commercial    Cars    and    Motorcycles    by 
Imperial  Oil  Co.  of  Canada,  which  is  the  Canadian  name  Provinces 
for  the  Standard,  has  definitely  located  a  new  oil  field  in                                          December  31,  1920 
the  Mackenzie  River  basin  at  a  point  some  1000  to  1500                                                   Passenger     Commercial         Motor- 
miles  north  of  rail  head  in  the  Northwest  Territories.     Two  n„f     •  -.rr?^  .    ar  cycles 

,,.,,,.,,,,  .  ,.        ,,  Ontario    155,500  16,000  5500 

wells  have  been  drilled  and  one  is  unquestionably  a  gusher,  Saskatchewan  51  514  9  235  3  125 

flowing,  on  the  best  evidence  that  has  come  up  from  the  Quebec   36,098  7,402  2410 

Arctic,   1500  barrels  daily.     The  importance  of  the  dis-  Alberta    33,094  4,921  2,'o40 

covery  is  suggested  by  the  suspension  of  all  regulations  ^a-n-itub^  ,""','■ 2i'?27  4>628  3»209 

, ./     _       .    .         ~    J  .  *  .      ..  ,        ■  i    i      j  British  Columbia   25,056  3  144  1fin 

by   the    Dominion    Government    of   oil    and    mineral   land  Nova  Scotia  11098  1100  980 

leases.  New  Brunswick lo'511  '910  527 

Energetic  efforts  are  being  made  to  get  the  Mackenzie  Prince  Edward  Island..  852  221 

River  products  onto  the  market.     It  is   freely  predicted  _  

that  this  petroleum  will  be  a  factor  in  the  world  market  ]  otals 355,550  47,561  19,535 

by  this   fall.     A   railroad   is   projected   over  the    16-mile  it  was  from  the  Trowern  brief  that  the  following  figures 

portage  which  obstructs  the  all-water  route  via  the  Mack-  were  secured.     He  recorded  for  the  benefit  of  the  Domin- 

enzie  River,  Great  Slave  Lake,  the  Peace  River  and  their  ;on  0f  Finance  Minister  that :  "The  number  of  employees 

tributaries  to  the  rail  head  at  Peace  River  Crossing,  Al-  in   the   Canadian   automobile  factories   is  20,000      There 

berta.     There  are  indications  that  tank  steamers  will  op-  are  5,550  dealers  actually  merchandising  cars  in  Canada 

erate  on  both  sides  of  this  short  portage    across  which  a  Allowing  eight  employees  to  each  establishment  gives  a 

pipe  line  will  be  constructed,   to  rail  head.     That  public  total  of  44,000.     If  you  allow  five  to  a  family  of  all  these 

sentiment  will  permit  these   products   to   go   out  of   the  a  total  is  given   of  320,000   direct  dependents   upon   the 

country  in  their  raw  state  is  quite  remote.    The  probabil-  automotive  industries  of  Canada  " 

ities  are  that  all  refining  will  be  forced  on  the  Canadian  It  is  worth  noting  that  the  Government  did  not  refund 

side  of  the  line.  the  tax  on  cars  in  stock  of  dealers  at  the  time  the  tax 

Large  Potential  Market  for  Automotive  Products  ^as  abolished,   upon  the  theory  that  when   the  tax  was 

imposed   it  did  not  apply  to  cars  then   in  the  hands   of 

But  this  means  an  era  of  cheaper  gasoline  and  oil  in  dealers.    The  leaders  of  the  industry  are  still  urging  action 

Canada  if  not  in  the  States.     This  is  one  of  the  impon-  in  this  direction,  however.    In  actual  operation,  the  failure 

derable  factors  in  estimating  the  possible  potentiality  of  to  secure  this  rebate  will  mean  that  those  dealers  who 

the  Canadian  market  for  the  automotive  industry  in  the  have  cars  on  sale  on  which  they  have  paid  the  tax  must 

future.     The  trade  estimates  that  each  car  will  use  an-  lose  same,  as  new  cars  delivered  will  be  sold  at  a  price 

nually  275  gallons  of  gasoline,  at  40  cents,  giving  a  total  proportionately   less  to   the   trade.     This   tax   had   to   be 

money  value  of  the  quantity  at  $44,342,210  for  1921,  or  paid  at  the  time  the  car  passed  from  factory  to  dealer. 


402                                                                        AUTOMOTIVE  INDUSTRIES                                             February  17,  1921 

THE   AUTOMOBILE 

Cars  Per  Capita  on  Prairies  traffic  is  indicated  by  increased  revenue  being  devoted  to 

Popu-         Cars         Per         Cars  road  purposes  all  over  Canada,  $20,000,000  now  being  in 

lation         1919         Cap.        1920     Per  Cap.  sight  for  this  purp0se  in  Manitoba  alone.     The  automo- 

Sr:an.:::  S&SS  tiilt  Hi  &2S  III  TnTest cra?a  are  rerns-ible  f°^ thi? flne  »*"*- 

Alberta                      496  525       34  806       14  3       38  015       12  9  tne  0lltarl°  M°tor  League  alone  increasing  its  member- 
— '- '- . ! ship  in  1920  from  6607  to  11,115.     Many  agricultural  so- 
Total 1,698,220     122,922                  135.219  cieties   are  establishing  tractor  schools   and  the   western 

Increase  over  1919  of  21,347  cars.  universities  are  encouraging  such  departments. 

Prairies  Form  Chief  Market  These  figures  are  authentic  as  far  as  they  go,  accord- 

„,,  .,     n  .     ■         j   <-,     ,               .  •                   ,             *.,  ing  to  the  Federal   Government   records  at   Ottawa.     In 

While  Ontario  and  Quebec  are  big  users  of  cars,  the  of  the  Canadian  factories,  so  much  of  the  car  parts 

prairies  continue  to  be  the  rich  field  for  the  business    For  turned  out           lete  are  i        rted   chiefl     from  the  gtat 

the  three  prairie  provinces   with  a  population  of  1.698  220  that    it    is    difficult   to   figure   the    extent    of    the           h. 

registered  last  year  135  219  cars  as  compared  with  122,922  Canadian  indust       and  the  number  of  carg  each    J       ; 

in  1919,  an  increase  of  21,347.     The  lour  western  prov-  produces.    The  tendency,  however,  is  for  the  United  States 

Repairshops,  Dealers  and  Garage.me.n  in  West  factories   to  extend  their  assembly  plants  here  and  rely 

Retail  Car  wholly  on  the  factory  product  on  this  side  to  accommodate 

Shops             Garagemen             Dealers  this  growing  Canadian  market.     There  were  ten  automo- 

1919  1920           1919  1920           1919  1920  bile    manufacturers    registered    in    Canada    in    1919    and 

aIw*         * I-      ;•••            foa    «2            q«o    HI  eleven  in  192°-    0ne  larSe  factorv  is  being  established  now 

Alberta 5o       63             198     214             380     394  .   ,,,.      .              ,  .  ,     .      °  ,    .     ,    *    ,   .      ,,°     ...          ,    _ 

Manitoba  95     105            284     321            415     510  at  Winnipeg  which  is  not  included  in  this  list,  and  there 

British  Columbia...     43      61            123     104            184    224  are    several    other    old   munition    factories    that    will    be 

equipped  during   1921   for  the   manufacture  of  whole  or 

Total 277     326          1,056  1,117          1.472  1,669  parts  of  cars. 

inces  show  326  repairshops,   1117  garagemen  and   1669  These  factories  turned  out,  in  1919,  89,900  cars,  valued 

dealers.      The    estimated    value    of    cars    registered    in  at  $70,000,000,  with  17,542  employees ;  while  in  1920  they 

the  four  western  provinces  for  1920  is  $343,179,900  and  completed  94,421  cars,  at  a  value  of  $78,000,000,  and  em- 

$70,384,600  for  tractors.    The  use  of  tractors  and  motor  ployed  20,000  persons.     These  values  are  those  given  for 

trucks    for    drawing    grain    to    market    is    increasing    all  taxation  purposes  at  the  factories.     In  1919  the  cars  and 

over  the  prairies.    This  is  the  testimony  submitted  at  the  Parts    imported    were    valued    at    $29,768,000,    and    in 

1920  these  importations  had   fallen  to  $27,900,000.     The 

Invested  Capital  in  Cars  Through  West  and  Possibilities —  ^,„„„fr,„t„^;«„  ^a  „f  +i,0  „„,.<,  fn*.  +v,«  n„„nA;„„  +Q.—;  (-«,.,- 

Average  Price  in   West  $2,J00   Per   Car- Average  manufacturing  end  of  the  cars  for  the  Canadian  terntorj 

Tractor  $2  200  Per  Machine  ls  expected  to  increase  considerably  this  year. 

Trac-                 Grain  Acreage  Manufacturers  in  Canada  and  Importations 

Cars,  1920       Value             tors     1920  Value         1920  Factory                               Factorv 

Sask 60,749  $127,752,900     16,907  837,184,400     16,270,000  1919        Value"                   19o0        Value' 

Alta 38,015       79,831,500       8,700     19,140,000       7,140,000  Total  factories 

Man 36,455       76,555,500       6,391     14,060,200       5,769,000  in  Canada                        10                                          11 

Brit.   Col .   28,200       59,220,000         Number  cars 

■ turned  out..             89,900  $70,000,000            94,421  $78,000,000 

Total  ..163,419  $343,179,900  31,998  $70,384,600  29.279,000  Number  em- 
annual  meetings  of  the  western  grain  growers,  where  it  factories8  m  17542  20  000 
was  said  that  even  on  bad  roads  75  bushels  could  easily  Number  re- 
be  handled  by  small  tractors  and  motor  trucks.  In  1919  tail  dealers 
there  were  89  distinct  makes  of  cars  registered  in  west-  in  cars  and 
em  Canada,  and  for  1920  the  different  makes  had  in-  Care  imported 
creased  to  112.     That  these  roads  must  improve  for  this  'valued  at    ..$29,768,000                        $27,900,000 


Recent  Motor  Vehicle  Lighting  Laws  in  the  Chief  Canadian  Provinces 

i  Lati  st   Availabh    /;■  poi  Cs  i 


Province 

Headlights 

Regulations  for  Dimming                              Spotlights   and   Searchlights 

Lights      of      moving      or      standing 
vehicles  must  be  visible   200   ft.  ahead 
and    must    display    license    number    in 

figures   1    in.   high. 

The  direct  beam  of  light  must  not 
rise   above   42    in.   at  a   point    7.".    ft. 
ahead. 

"No  motor  vehicle  shall  carry  what 
is  known  to  the  trade  as  a  search- 
light." 

British  Columbia. 

Efficient  lights  required.    Lamp  glass 
must   display   license    number   in   black 
figures  1  in.  high. 

Lamp    glass    must    be    ground    or 
painted. 

No  searchlights,  intermittent  lights 
or  flashlights  are  allowed. 

Lights  must  be  visible  200  ft.   ahead 
without  glare. 

Non-glare    lens    or    other    device 
is   required    and    must    be   approved 
by   the   Municipal    Commissioner  or 

tors. 

No  searchlight  is  allowed  on  any 
motor  vehicle. 

New  Brunswick.. 

Lights  must  be  visible  a   reasonable 
distance. 

Dimmers  or  non-glare  lights  are 

required. 

No  special  law. 

Nova  Scotia 

Lights  visible  a   reasonable   distance 
are  required   1    hr.  after  sunset  until   1 
hr.  before  sunrise. 

Lights  must  not  dazzle. 

Ontario 

Lights  clearly  visible  200   ft.  are  re- 
quired. 

No  light  over  4  cp.  equipped  with 
a  reflector  shall  project  a  beam  over 
42  in.  high  at  a  point  7".  n.  oi    more 
ahead. 

Subject    to     laws    governing    head- 
and  dimming. 

Lights     visible     reasonable     distance 
required. 

Due      precaution      against      glare 
must  be  taken. 

No  dazzling   lights   are   allowed. 

Saskatchewan  . . . 

Lights  must  be  visible  200  ft.  under 
normal      atmo                             ditlons      and 
reveal   person   100  ft.   ahead  and  10  ft. 
to   ■  Ither   side. 

Lights      must      be      perm  ai 
dimmed  to  prevent  glare. 

No  special  law. 

r 

Lights  must  be  clearly  visible  200  ft. 

No  light  of  over   4   cp..   equipped 
with  a  reflector,  shall  rfs<    above    12 
in.  7".  ft.  or  more  ahead. 

No  pivoted  light  allowed,  or  any 
light  that  can  be  projected  in  different 
directions 
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The  Trend  of  the  Oil  Industry  in  1920 

Year  proves  the  most  remarkable  in  history  in  nearly  all  respects.  Com- 
manding features  are  unusually  large  production,  rapidly  mounting 
imports,  failure  to  locate  quota  of  new  pools,  rapid  rise  of  prices  in  first 
quarter  and  overproduction  accompanied  by  declining  prices  near  close. 

By  Joseph  E.  Pogue' 


IN  practically  all  respects  1920  was  the  most  remark- 
able year  in  the  history  of  the  petroleum  industry. 
The  commanding  features  of  the  twelve  months  just 
ended,  so  far  as  the  automotive  industry  is  concerned, 
were  five  in  number:  the  unusually  high  volume  attained 
by  the  domestic  production  of  crude  petroleum;  the 
rapidly  mounting  imports  of  crude  oil  from  Mexico; 
the  failure  of  an  active  drilling  campaign  to  bring  in 
its  due  quota  of  new  pools;  a  rapid  rise  of  oil  prices  dur- 
ing the  first  quarter  of  the  year;  and  the  development  of 
a  period  of  overproduction  accompanied  by  declining 
prices  toward  the  close  of  the  year. 

Crude  Petroleum. 

The  production  of  crude  petroleum  in  the  United 
States  in  1920  attained  the  surprising  total  of  447  mil- 
lion barrels,"  an  advance  of  18  per  cent  over  the  output 

lilting  engineei .   New    SToi  i. 

Tii.    [920  totals  given  throughout   this  articli  iti  -   based 

fficial  figures  for  the  fust  ten  or  eleven  months  of  the  year, 
to  which  are  added  graphically  computed  estimates  for  the  remaining 
one  or  two  months  to  complete  the  year,  The  totals  given,  therefore, 
will  doubtless  diffei   slightly  from  the  official  lien:  in  Feb- 

ruary or  March,  but  the  divergence  will  be  of  slight   significance. 
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Fig.  2 — Trend  of  the  crude  petroleum  situa- 
tion by  months,  111  19-1920 

of  378  million  barrels  characteristic  of  1911.  During  the 
same  period  the  domestic  consumption  of  crude  petrol- 
eum increased  28  per  cent,  from  419  million  barrels  in 
1919  to  538  million  barrels  in  1920.  This  widening  gap 
between  production  and  consumption  was  made  possible 
by  a  notable  increase  in  imports  from  Mexico,  which 
jumped  from  53  million  barrels  in  1919  to  108  million 
barrels  in  1920,  thus  slightly  more  than  doubling.  These 
relations  are  shown  graphically  in  Fig.  1. 

Such  were  the  year  to  year  changes.  During  the 
course  of  1920  production  speeded  up  markedly  during 
the  first  quarter  of  the  year,  maintained  a  good  pace 
during  the  second  and  third  quarters,  and  slowed  up  dur- 
ing the  last  quarter  in  reaction  to  conditions  of  over- 
production that  became  evident  toward -the  close  t>f  the 
year.  Stocks  of  crude  petroleum  in  the  country  re- 
flected this  condition  by  increasing  from  128  million 
barrels  on  Jan.  1,  1920,  to  137  million  barrels  on  Dec. 
31,  1920.  During  the  year,  imports  of  crude  petroleum 
displayed  an  accelerating  rate  of  increase.  These  re- 
lationships are  presented  graphically  in  Fig.  2. 

During  1920,  also,  the  number  of  oil  wells  brought 
to  completion  in  the  United  States  totaled  33,678,  an 
increase  of  16  per  cent  over  the  29,069  wells  completed 
in  the  year  preceding.  The  figures  just  given  reflect  the 
intensity  of  the  drilling  campaign  that  characterized 
most  of  the  year.  It  may  be  noted  in  this  connection  that 
on  Oct.  31  there  were  258,600  producing  oil  wells  in  the 
United  States,  averaging  4.98  barrels  of  oil  each  per  day. 
The  ratio  of  new  wells  to  producing  wells  is  a  significant 
figure,  pointing  to  the  growing  cost  of  oil  product 

Between  Jan.  1  and  Oct.  15,  1920,  the  refinery  capacity 
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of  the  United  States,  already  in  excess  of  the  crude  oil 
produced,  increased  approximately  27  per  cent.  Toward 
the  close  of  the  year  the  daily  capacity  of  all  the  refiner- 
ies in  the  country  was  1946  thousand  barrels,  whereas 
the  oils  run  daily  to  stills  was  only  1415  thousand  bar- 
rels. Only  about  73  per  cent  of  the  installed  capacity 
was  therefore  being  utilized  in  October,  the  month  to 
which  the  figures  just  cited  refer;  and  in  November  and 
December  refinery  activity  notably  fell  off  as  a  result  of 
the  seasonal  decline  superimposed  upon  the  business  de- 
pression. It  is  apparent,  therefore,  that  the  refineries 
of  the  United  States  are  equipped  in  excess  of  market 
requirements,  and  many  small  refineries  have  in  conse- 
quence ceased  operations. 

Petroleum  Production 

The  principal  petroleum  products  and  those  of  interest 
to  the  automotive  industry  are,  of  course,  gasoline,  kero- 
sene, fuel  oil  and  lubricating  oils.  These  four  products,' 
being  made  from  the  same  raw  material,  have  a  joint 
relationship  both  as  to  quantity  produced  and  market 
pi  ice.  They  should  be  looked  upon  in  this  light,  there- 
fore, if  the  true  significance  of  their  changes  in  status 
is  to  be  grasped.  A  comparison  of  the  production  of 
these  products  in  1920  with  their  output  in  1919  is  given 
in  Table  I  and  graphically  displayed  in  Fig.  3. 

Table  1.— Trend  of  Production  in  the  Oil  Industry 

Per  cent     Per  cent 
change,      change, 
1918  1919  1920  1918-1919  1919-1920 
Crude  petroleum,  mill.  bbl.     356     378     447      +  6%        +18% 
Gasoline,  mill.  gal.  3570  3958  4796 

Kerosene,  mill.  gal.  1825  2342  2305 

Gas  and  Fuel  Oil,  mill.  gal.  7321  7fi27  8790 
Lubricating  Oils,  mill.  gal.     841     847  1042 


+11% 
+29% 

+  1% 


+21% 
—  2% 
+15% 
+23% 


The  last  two  columns  of  the  table  are  particularly  in- 
forming, since  they  unmistakably  reflect  the  effect  of  the 
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versals,  bids  fair  to  continue  with  the  expansion  of  au- 
tomotive transportation. 

Gasoline 

The  production  of  gasoline  in  the  United  States  in 
1920  attained  the  amazing  total  of  4796  million  gallons, 
an  increase  of  838  million  gallons  over  the  1919  output. 
The  record  production  made  in  1920  emphasizes  the  ex- 
tent to  which  gasoline  production  was  forced  to  meet 
the  requirements  of  automotive  transportation.  Of  the 
quantity  produced  in  1920,  618  million  gallons,  or  14.9 
per  cent,  went  abroad,  leaving  a  domestic  consumption  of 
4125  gallons,  if  the  changes  in  stocks  are  taken  into 
consideration.  The  trend  of  production  and  exports  of 
gasoline  during  1919  and  1920  is  shown  in  Fig.  4. 

The  marked  increase  in  output  of  gasoline,  which  ex- 
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Fig.  4 — Trend  of  the  production  and  exports 
of  gasoline  by  months,  1919-1920 

automotive  demand  upon  oil  production.  In  1919-1920 
two  products,  gasoline  and  lubricating  oil,  entering  into 
automotive  transportation,  increased  more  strongly  than 
the  domestic  production  of  crude  petroleum,  whereas 
kerosene  and  fuel  oil  showed  a  smaller  percentage  in- 
crease than  crude  petroleum.  With  due  qualification  in 
mind,  it  is  evident  that  a  portion  of  the  gasoline  was 
made  at  the  expense  of  kerosene  and  fuel  oil,  and  a  por- 
tion of  the  lubricating  oils  at  the  expense  of  fuel  oil. 
This  tendency,  in  spite  of  minor  fluctuations  and  re- 
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Fig.  5 — Trend  of  the  change  in  volatility  of 
gasoline  1915-1920,  showing  the  rise  in  end- 
point.     Data  from.  U.  S.  Bureau  of  Mines 

ceeded  the  expectations  of  many  of  the  most  sanguine, 
was  not  attained  without  effort.  A  comparison  with  the 
increase  in  kerosene  output  (see  Table  I)  suggests  that 
an  increased  quantity  of  the  light  kerosene  ends  went 
into  the  gasoline  supply  to  augment  its  volume.  The  de- 
gree to  which  the  gasoline  supply  of  the  country  was  sup- 
plemented in  this  manner  is  shown  by  a  country-wide 
motor  gasoline  survey  conducted  by  the  U.  S.  Bureau 
of  Mines,  the  results  of  which  are  summarized  in  the 
following  table: 

Table  2. — Trend  of  the  Endpoint  of  Motor  Gasoline 
Data  from  U.   S.  Bureau  of  Mines 
Endpoint, 
April,  1919 

New  York   411°  F 

Washington 426'  F 

Pittsburgh 425°  F 

Chicago    423°  F 

New  Orleans 435°  F 

Salt  Lake  City....     441°  F 

San  Francisco  ....     374°  F 

Average 417°  F 

The  change  in  the  average  endpoint  of  motor  gaso- 
line since  1915  is  shown  graphically  in  Fig.  5. 

The  rising  endpoint  of  gasoline  has  attracted  endless 
attention  on  the  part  of  the  automotive  industry,  al- 
though the  true  significance  of  this  change  has  not  been 
altogether  fully  understood  in  all  quarters.  The  gaso- 
line requirements  of  the  country  and  of  the  export  trade 
have  grown  so  rapidly  that  the  supply  of  gasoline  has 
kept  pace  only  by  virtue  of  a  change  in  volatility  so  as 
to  include  a  greater  proportion  of  the  crude  petroleum. 
In  spite  of  additions  to  the  normal  gasoline  supply  in  the 
form   of  volatile   gasoline   won   from   natural   gas,   and 
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gasoline  produced  from  gas  oil  by  means  of  cracking 
methods  of  distillation,  a  shortage  would  have  inter- 
vened had  a  highly  volatile  standard  been  maintained. 
As  to  the  future,  it  is  probable  that  the  endpoint  of  gaso- 
line will  show  fluctuations  and  even  recessions  for  a 
time,  although  it  is  the  belief  of  many  that  the  continued 
growth  of  automotive  transportation  in  the  years  ahead 
will  force  still  further  changes  toward  a  heavier  and 
less  volatile  motor  fuel. 

Kerosene  is  assuming  a  growing  interest  to  the  auto- 
motive industry  because  of  its  use  in  the  heavy  service 
internal  combustion  engine,  although  the  bulk  of  the 
kerosene  is  still  used  for  purposes  of  producing  light 
and  heat.  During  1920  as  compared  with  1919,  kerosene 
showed  a  decline  in  both  production  and  exports,  in  this 
respect  standing  in  a  marked  contrast  to  the  other  prin- 
cipal petroleum  products^  The  output  of  kerosene  fell 
from  2342  million  gallons  in  1919  to  2305  million  gallons 
in  1920,  while  the  exports  declined  from  979  million  gal- 
lons to  842  million  gallons  during  the  same  period.  These 
recessions  in  the  quantity  of  kerosene  coming  on  the 
market  in  the  face  of  a  greatly  increased  refinery  con- 
sumption of  crude  petroleum  merely  represent  a  comple- 
mentary circumstance  to  the  high  endpoint  of  gasoline. 

Gas  and  Fuel  Oil 

Fuel  oil,  and  its  lighter,  more  highly  refined  variety 
gas  oil,  constituted  52  per  cent  of  the  total  output  of 
the  four  major  petroleum  products  in  1920,  as  compared 
with  gasoline  which  represented  28  per  cent  of  the  total. 
It  is  obvious,  therefore,  that  fuel  oil  is  a  liquid  fuel  re- 
serve of  almost  double  the  magnitude  of  gasoline,  and 
too  much  emphasis  cannot  be  laid  upon  the  importance 
of  this  product  as  potential  motor-fuel,  whether  the 
transition    is   made   through    cracking,    changes    in    the 
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Fig.  6 — Trend  of  the  production  and  exports 
of  lubricating  oils  by  months,  1919-1920 

automotive  apparatus,  or  a  combination  of  refinery  and 
engine  changes.  The  domestic  output  of  gas  and  fuel 
oil  increased  from  7627  million  gallons  in  1919  to  8790 
million  gallons  in  1920,  an  advance  of  15  per  cent.  Dur- 
ing the  same  period  the  exports  of  these  products  in- 
creased 35  per  cent,  or  from  618  million  gallons  to  837 
million  gallons. 

Toward  the  middle  of  the  year  a  serious  shortage  of 
gas  oil  developed,  because  of  its  growing  utilization  for 
the  manufacture  of  cracked  gasoline.  Considerable  at- 
tention was  directed  to  the  prospective  supply  by  the 
gas  companies  of  the  country,  since  gas  oil  is  widely 
used  for  enriching,  or  carbureting,  manufactured  city 
gas.  The  upshot  of  the  wide  publicity  given  the  matter 
was  an  increased  appreciation  of  the  close  interrelation- 
ship existing  between  the  joint  products  of  petroleum, 
and  of  the  far-reaching  influence  upon  the  oil  industry 
arising  from  the  requirements  of  automotive  transpor- 
tation. 

The  production  of  lubricating  oils  in  1920  attained  the 
surprising  total  of  1042  million  gallons,  an  advance  of 


23  per  cent  over  the  847  million  gallons  turned  out  in 
1919.  At  the  same  time,  exports  increased  from  275 
million  gallons  to  401  million  gallons.  With  the  changes 
in  stocks  figured  in,  domestic  consumption  of  lubricating 
oils  increased  from  574  million  gallons  in  1919  to  623 
million  gallons  in  1920,  the  increase  being  largely  due 
to  the  increased  demand  for  motor  oils. 

The  trend  of  the  production  and  exports  of  lubricat- 
ing oils  during  1919  and  1920  is  shown  graphically  in 
Fig.  6. 

During  the  year  considerable  attention  was  devoted  to 
the  problem  of  dilution,  and  the  relation  between  high 
endpoint  gasoline  and  thinned  out  crankcase  oil  was 
clearly  apprehended.  This  point  was  actively  discussed 
at  the  meeting  of  the  American  Petroleum  Institute  in 
Washington  in  November,  when  the  problem  was  looked 
at  jointly  by  both  automotive  and  oil  engineers.  The 
recognition  of  dilution  as  a  part  of  the  fuel  problem  reg- 
isters an  important  step  forward  in  the  handling  of  this 
issue. 

Exports 

Exports  of  petroleum  products  play  an  important  role 
influencing  domestic  prices,  a  vigorous  export  demand 
serving  to  take  up  the  slack  between  supply  and  domes- 
tic demand.  A  comparative  view  of  the  exports  of  the 
major  petroleum  products  in  1914,  1919  and  1920  is  ac- 
cordingly shown  in  the  subjoined  table,  the  year  1914 
being  introduced  to  indicate  the  pre-war  export  require- 
ments. 

Table  3. — Exports  of  the  Principal  Petroleum  Products  in 
1914,  1919  and  1920 

Per  cent  of  pro- 
Exports,  mill.  gals.  duction  exported 
1914     1919     1920         1914     1919     1920 

Gasoline     210       372       618  14  9         13 

Kerosene   1010       979       842  52         42         36 

Gas  and  Fuel  Oil 703       618       837  19  8         10 

Lubricating:  Oils    192       275       401  37         32         38 

It  will  be  observed  that  kerosene  and  lubricating  oils 
group  together  in  the  fact  that  between  one-third  and 
one-half  of  the  domestic  output  is  normally  sent  abroad, 
whereas  gasoline  and  fuel  oil  show  an  export  factor  of 
between  one-tenth  and  one-fifth. 

The  stocks  of  petroleum  products  in  storage  in  this 
country  carry  an  important  market  meaning  as  a  barom- 
eter indicating  the  tension  between  supply  and  demand. 
A  detailed  account  of  the  course  of  stocks  would  be  a 
long  story,  but  a  general  view  may  be  obtained  from 
Table  4,  in  which  the  stocks  of  gasoline,  kerosene,  fuel 
oil  and  lubricating  oils  on  hand  on  Oct.  31,  1919,  and 
Oct.  31,  1920,  are  expressed  in  terms  of  the  number  of 
days'  supply  represented  by  these  quantities. 

Table  4. — Number  of  Days'  Supply  Represented  by  Stocks 
on  Hand  Oct.  31,  1919,  and  Oct.  31,  1920* 

October  31,  1919     October  31,  1920 

Gasoline    34  days  23  days 

Kerosene   51  days  63  days 

Gas  and  Fuel  Oil 40  days  34  days 

Lubricating  Oils   66  days  49  days 

"Calculated  by  dividing  the  stocks  on  hand  by  the  average 
monthly  consumption  for  the  year. 

In  a  period  of  falling  prices  in  which  accumulation  of 
stocks  of  many  commodities  were  in  evidence,  it  is  im- 
portant to  note  the  relative  decline  of  petroleum  products 
in  storage,  kerosene  being  the  only  major  petroleum 
product  showing  an  advance  over  1919,  and  that  but  a 
moderate  advance.  Further  significance  of  these  figures 
appears  from  a  comparison  with  the  average  stocks  of 
all  commodities  which  have  been  estimated  by  the  Chase 
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National  Bank  to  have  been  approximately  41  per  cent 
of  the  annual  production  on  Feb.  1,  1920,  or  roughly  150 
days'  supply.  It  is,  therefore,  apparent  that  the  working 
reserve  of  petroleum  products  in  this  country  is  less 
than  half  as  great  as  the  working  reserve  of  commodi- 
ties in  general.  In  spite  of  these  conditions,  the  stocks 
of  the  major  petroleum  products  have  been  increasing 
slightly  during  the  latter  portion  of  the  year,  particular- 
ly since  autumn,  as  a  result  of  a  combination  of  the 
normal  seasonal  slackening  in  demand  combined  with 
the  results  of  the  business  depression.  Such  changes, 
however,  are  to  be  looked  upon  as  temporary  fluctuations 
rather  than  fundamental  alterations. 

Prices 

The  price  situation  showed  some  interesting  develop- 
ments in  the  year  just  past.  During  the  first  quarter  of 
the  year  the  price  of  crude  petroleum  advanced  sharply, 
rising  some  40  per  cent  between  Jan.  1  and  March  31. 
This  sharp  advance  was  accompanied  by  an  analogous 
rise  in  the  price  of  fuel  oil  and  lubricating  oils,  and  by 
a  less  precipitate  but  still  a  notable  increase  in  gasoline 
and  kerosene.  The  second  quarter  of  the  year  saw  fur- 
ther rises  in  the  price  level,  which  became  more  or  less 
stabilized  for  the  rest  of  the  year  for  crude  petroleum, 
gasoline,  and  kerosene,  but  broke  into  sharp  declines  for 
fuel  oil  and  lubricating  oils,  the  two  last  named  prod- 
ucts tending  to  follow  the  price  decline  of  commodities 
in  general. 

This  remarkable  course  of  prices  in  the  petroleum  in- 
dustry, which  in  part  ran  counter  to  price  developments 
in  general,  may  be  shown  effectively  by  index  numbers 
with  1913  as  a  base.  Table  5  shows  the  results  of  ex- 
pressing the  price  changes  in  this  manner. 
Table  5. — The  Course  of  Prices  in  the  Petroleum  Industry 
(Average  prices  for  1913  =  100) 

1920     1920     1920     1920 


1913 

Crude  Petroleum   100 

Gasoline 100 

Kerosene    100 

Fuel  Oil 100 

Lubricating  Oris    100 

All  Commodities-' 100 


1919  1st  Q.  2nd  Q.  3rd  Q.  4th  Q. 

197  270  311  314  311 

142  154  169  176  179 

162  202  213  226  226 

147  233  288  286  226 

209  293  344  336  302 

212  250  269  251  207 


aU.  S.  Bureau  of  Labor  Statistics. 

The  course  of  the  average  price  of  crude  petroleum 
and  its  principal  products  is  shown  graphically  by  years 
in  Fig.  7. 

The  price  changes  for  a  selected  number  of  character- 
istic  grades    of   petroleum   products   of   interest   to   the 
automotive  industry  are  shown  in  the  table  following: 
Table  6. — Changes  in  Price  Level  of  Selected  Grades  of 
Crude  Petroleum  and  Its  Products  in  1920 


Price, 

Price, 

Price, 

Grade 

Quotation 

Unit 

Jan.  1 

Julyl 

Dec.  31 

Penn.    Crude.  . 

At  wells 

Dols.  p 

1.1,1 

5.00 

6.10 

6.10 

Kan.-Okla. 

"        " 

"      " 

" 

2.75 

3.50 

3.50 

GuM  Crude 

(Humble)    . 

"        " 

"      " 

" 

1.50 

3.00 

2.50 

Gasoline,  N.  Y. 

Tank  wagon 

Cents  p. 

gal 

25.5 

30.0 

31.0 

Gasoline,   Chi.. 

" 

"      " 

" 

21.0 

26.0 

26.5 

Gasoline,  K.  C. 

" 

"      " 

" 

21.2 

26.2 

26.5 

Kerosene,  N.  Y. 

" 

"      " 

" 

18.0 

18.0 

19.0 

Kerosene,  Chi.. 

" 

"      " 

" 

15.5 

18.5 

18.5 

Fuel  Oil,  Okla 

Refinery 

Dols.  p. 

1,1,1 

2.55 

3.10 

1.75 

Lubs.  Pen ii. 

Neutr.   200.. 

" 

Cents  p 

gal 

27.0 

35.0 

22.5 

Lubs.  Okla. 

Neutr.    200. 

" 

.   «      « 

" 

17.6 

27.3 

21.8 

Lubs.  Penn. 

Cyl;  Stk.  600. 

" 

"      " 

" 

33.5 

48.5 

26.0 

maintenance  of  the  price  level  for  crude  petroleum, 
seriously  curtailed  the  margin  of  profit  enjoyed  by  re- 
fineries in  general  and  entirely  wiped  away  this  factor 
of  safety  in  respect  to  many  small  refineries,  especially 
the  skimming  plants  in  the  south-central  portion  of  the 
country.  As  a  result  of  this  circumstance  and  of  com- 
plications growing  out  of  the  period  of  credit  stringency 
through  which  the  country  has  been  passing,  the  mortal- 
ity among  refineries  has  been  high  in  numbers.  But, 
nevertheless,  the  refinery  capacity  of  the  United  States 
is  so  over-expanded,  and  the  country's  petroleum  prod- 
ucts are  so  dominantly  produced  by  refineries  of  10,000 
barrels  daily  capacity  and  above,  that  the  rather  whole- 
sale closing  of  small  refineries  in  certain  sections  of  the 
country  may  not  be  expected  to  exert  a  far-reaching  ef- 
fect upon  the  productive  capacity  of  the  industry  in  the 
months  ahead.  • 

Summary 

By.  way  of  summary,  the  outstanding  features  of  the 
year  were  the  following: 

(1)  The  supply  of  crude  petroleum,  both  from  domes- 
tic and   Mexican  wells,   increased  surprisingly  and  led 


3.50 

300 
2.50 

2.00 

-I 
1.50  ^ 

a: 
en 

I.OO« 


£/ 

PER  ^ 

?y  \ 

z 

ov2 

<o/ 

^^C/?//n,- 

^- 

"V- 

oJJ 

•ijy£c 

^■ftf 

* 

<&''!  ^.ilt^ 

z 

v/gasoli 

O 

"*-^ 

^^^ 

r 

s'' 

10 

*EF 

OIL  ^ 

\— — ' — 

+' 

FUEL 

0 

1913      1914 


1916   1917   1918   1919   1920 


The   falling   prices    of  fuel   oil    and   lubricating   oils 
during  the   latter   portion   of   1920,   in  the   face   of  the 


Fig,  7 — Trend  of  the  average  price  of  crude  petro- 
leum and  its  principal  products  by  years,  1913-1920 

to  conditions  of  moderate  over-production  toward  the  end 
of  the  year. 

(2)  The  new  production  per  well  "brought  in"  in  1920 
was  less  than  in  1919,  pointing  to  the  necessity  for  in- 
tensive development  if  domestic  production  is  to  be 
maintained;  toward  the  close  of  the  year  drilling  oper- 
ations were  greatly  curtailed. 

(3)  The  supply  of  gasoline  kept  pace,  but  only  with 
difficulty,  with  the  greatly  enlarged  requirements  of  auto- 
motive transportation. 

(4)  The  endpoint  of  gasoline  notably  increased  dur- 
ing the  year,  this  rise  being  accompanied  by  a  lessened 
output  of  kerosene  relative  to  the  quantity  of  gasoline 
produced. 

(5)  A  shortage  of  heavy-bodied  lubricating  oils  de- 
veloped during  the  early  months  of  the  year,  which  in 
turn  led  to  greatly  augmented  production  later  on. 

i  6 )  Both  crude  petroleum  and  its  principal  products 
rose  sharply  in  price  to  levels  from  which  only  fuel  oil 
and  lubricating  oils  partly  receded. 

(7)  The  oil  industry  was  less  affected  by  the  period 
of  industrial  depression  through  which  the  country  has 
been  passing  than  most  other  activities,  although  a  de- 
ferred effect  has  unmistakably  been  felt. 
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How  the  Automotive  Industries  Fared 
in  1920  Metal  Market 

Here  you  will  find  an  explanation  of  the  industrial  statistics  that  have 
served  only  to  confuse  you  during  the  last  year.  Also  you  will  find  state- 
ments of  the  use  of  metals  in  our  industry  and  the  prospects  for  1921. 

By  William  Crawford  Hirsch* 


A  CURVE  depicting  the  ups  and  downs  of  the  iron, 
steel  and  non-ferrous  metal  markets  in  1920  and 
one  delineating  the  periods  of  prosperity  and  ad- 
versity in  the  automotive  industries,  would  be  as  one 
egg  is  like  another.  The  placing  of  this  observation  at 
the  outset  of  this  retrospect  of  metal  market  conditions 
in  1920,  is  prompted  by  the  zeal  with  which  statisticians, 
when  the  heyday  of  bloated  values  and  fat  premiums  had 
vanished,  sought  to  comfort  the  steel  industry  by  stress- 
ing what  they  were  pleased  to  call  the  minor  impor- 
tance of  the  automotive  industries  as  a  consuming  outlet 
for  iron  and  steel  products.  In  the  same  breath  in  which 
they  berated  the  automotive  industries  for  having 
brought  about  the  runaway  steel  market  of  the  first 
half  of  1920,  they  belittled  the  self  same  factor's  im- 
portance as  a  buyer  of  steel  by  statistical  legerdemain. 
The  automotive  industries  consume  only  2.6  per  cent 
of  the  total  steel  ingot  production.  The  automotive  in- 
dustries absorb  only  3.5  per  cent  of  the  entire  rolling 
mill  output.  These  were  some  of  the  stones  thrown  into 
the  steel  industry's  own  garden.  The  deceptive  char- 
acter of  these  figures  is  all  the  more  insidious  because, 
standing  by  themselves,  their  inaccuracy  is  slight,  while 
they  are  grossly  misleading  when  employed  to  demon- 
strate the  minor  importance  of  the  automotive  industries 
in  the  steel  market. 

The  measure  of  the  automotive  industries'  support  of 
the  steel  industry  is  not  one  of  tonnage  but  of  dollars. 
iling  for  the  time  being  the  correctness  of  the  es- 
timate that  only  2.6  per  cent  of  the  steel  ingot  production 
went  into  automotive  manufactures  in  1920  (an  estimate 
the  shortcomings  of  which  will  become  obvious  later), 
the  fact  remains  that  the  steel  industry  derived  more 
and  more  net  revenue  in  1920  from  the  automotive 
industries  than  from  any  other  source,  not  excluding 
the  railroads.  This  is  universally  conceded  by  steel  pro- 
and  very  easily  explained. 

The  automotive  industries  buy  steel  in  highly  finished 
form.  The  differential  which  automotive  builders  pay 
over  ordinary  black  sheets  for  highly  finished  sheets, 
suitable  for  body,  fender  and  radiator  stock,  is  equiva- 
lent to  the  cost  of  two  tons  of  rails  for  every  three  tons 
of  such  sheets.  And  this  is  only  the  differential  over 
black  sheets.  When  automobile  sheets  sold  at  record 
breaking  prices  last  spring,  a  ton  of  this  material  rep- 
tfd  a  payment  of  approximately  $350  to  the  rolling 
mill.  At  the  same  time  railroads  were  paying  $55  a  ton 
for  rails.  Yet  both  rails  and  sheets  are  lumped  as  roll- 
ing mill  products. 

These  preliminaries  are  merely  intended  to  open  the 
reader's  eyes  to  the  absurdity  of  a  statement  such  as 
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that  the  automotive  industries  consume  only  3.5  per  cent 
of  the  total  rolling  mill  output.  It  would  be  just  as 
logical  to  say  that  diamonds  make  up  only  a  fraction  of 
a  per  cent  of  the  weight  of  the  entire  jewelry  output. 

Moreover,  all  these  estimates  are  based  on  the  weight 
of  the  steel  in  the  finished  automotive  unit,  multiplied 
by  the  number  of  such  units  reported  to  have  been  built 
in  a  given  year.  As  a  matter  of  fact,  when  the  state- 
ment is  made  that  the  average  passenger  car  contains 
913  pounds  of  steel  and  630  pounds  of  pig  iron,  the  use 
of  these  figures  as  a  basis  to  compute  the  amount  of  steel 
and  iron  purchased  for  the  construction  of  this  car  is 
entirely  unwarranted.  The  amount  of  scrap  that  results 
from  cutting  sheets  to  size  and  from  machining  cast  or 
forged  bars  is  so  great  that  the  tonnage  purchased  is  far 
heavier  than  that  represented  in  the  finished  product. 

And  what  of  the  thousands  of  tons  of  steel  that  are 
absorbed  by  the  machine  tools  and  other  equipment  of 
automotive  plants,  to  say  nothing  of  tire,  artificial 
leather  and  other  accessory  manufactories?  To  the  steel 
statistician  anything  and  everything  that  is  tubular,  is 
"oil  country  goods"  wherefore  he  fails  to  credit  automo- 
tive consumption  with  the  thousands  and  thousands  of 
tons  of  steel  required  to  satisfy  its  needs  in  this  direc- 
tion. Because  gasoline  tanks  and  pumps  are  not  part  of 
the  passenger  car,  truck  or  tractor,  they  have  no  place 
in  his  reckonings. 

The  course  of  events,  however,  has  overtaken  these 
statistical  falsehoods  and  clearly  established  the  unde- 
niable fact  that  not  only  are  the  weal  and  woe  of  the 
iron,  steel  and  non-ferrous  metal  markets  indissoluble 
linked  with  the  fortunes  of  the  automotive  industries 
but  that,  moreover,  real,  genuine  prosperity  in  the  former 
is  predicated  upon  a  like  condition  in  the  latter.  Re- 
viewing the  trend  of  prices  and  conditions  governing  the 
markets  for  pig  iron,  steel  products  and  non-ferrous 
metals  in  1920,  we  find  evidence  after  evidence  of  this. 
In  fact,  the  year  under  review  is  divisible  into  two 
epochs,  the  first  period  coinciding  with  that  of  unalloyed 
prosperity  in  the  automotive  industries  and  the  second 
marking  a  gradual  transition  from  the  prince  to  the 
pauper  role.  Tradition  has  it  that  the  steel  industry's 
repertory  is  made  up  of  these  two  extreme  parts  and  that 
it  can  play  no  other.  If  this  is  true,  then  it  is  condemned 
to  play  the  part  of  the  pauper  until  the  automotive  in- 
dustries re-enter  the  stage  as  Lady  Bountiful. 

The  year  1920  inherited  from  its  predecessor  a  severe 
i  a  i'  nl'  rich  man's  gmit  and  this  was  aggravated,  by  the 
utter  disregard  for  price  which  those  engaged  in  the 
automotive  industries  continued  to  display  when  ii 
to'  their  quest  for  prompt  deliveries  of  pig  iron  and  steel 
products.    It  was  nothing  short  of  adding  Irony  to  insult 
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when  those  who  were  obtaining  outrageously  excessive  and     the     first     of     the     "consumers'     strikes"     which 

prices  for  steel,  pleaded  that  it  was  not  their  fault  but  have    since    then    become    fashionable,    ensued.      Cer- 

must  be  charged  to  account  of  the  automotive  consum-  tain    pig    iron    interests    excoriated    those    who    dared 

ers    who   were  falling   over  one   another  in  their   mad  to    question    the    justice    of    and    the    justification    for 

scramble  for  supplies.  a  $50  market  and  predicted  "much  higher  price  levels." 

It  was  perfectly  natural  that  automotive  builders  were  At  the  close  of  the  year,  however,  after  215  out  of  a  total 

anxious    to    maintain    their    production    schedules    and,  of  416  furnaces  had  gone  out  of  blast,  the  price  for  No. 

when  the  railroad  strikes  began   in  April,  they  moved  2  foundry  was  down  to  $33  and  sellers  were  hunting  in 

heaven   and   earth  to   obtain   the   necessary   iron,   steel,  vain  for  buyers. 

and  non-ferrous  metals  for  their  operations.    The  trans-  The  year  1920  marked  the  entry  into  the  ranks  of  pig 

portation  strikes  furnished  a  blanket  policy  of  insurance  iron  producers  of  one  of  the  large  automotive  interests, 

holding  mills  immune  from  liability  for  non-delivery  of  Reports  that  this  factor  was  offering  iron  of  his  own 

material  contracted  for.     Much  of  this  material,  how-  manufacture,  at  prices  below  the  general  market,  served 

ever,  was  turned  out  in  spite  of  the  scarcity  of  raw  ma-  to  hasten  the  return  to  saner  values.    When  the  market 

teria'ls,    and    formed    the    sustenance    of    a    premium  approached  the  $50  level,  quite  a  number  of  automotive 

market    that    soared    and    soared    until    its    own    top-  foundries  that  were  holding  contracts  for  the  delivery 

heaviness  caused  its  downfall.  of  pig  iron  at  below  $40,  turned  resellers. 

The  unnatural  price  levels  established  in  this  market  The  two  grades  which  are  chiefly  used  in  automotive 

together  with  the  price  schedule  of  the  United  States  foundries  established  the  following  price  record,  which 

Steel  Corporation,  which  remained  unaltered  throughout  is  compared  with  that  of  1913,  the  last  normal  pre-war 

the  year,  and  a  somewhat  higher  range  of  values  quoted  year. 

by   the    representative    "independents,"    constituted   the  Pig  Iron  Prices  in  1913  and  1920 

tripartite  price  record  that  continued  during  the  first  Foundry  No.  2                       Malleable 

half  of  the  year.    With  the  return  of  near-normal  trans-  (Valley  Furnace)                      (Chicago) 

portation   conditions    and   a   general   awakening  to   the  1913           1920                  1913           1920 

dangers  of  inflation,  the  premium  market  vanished  and      January    $17.50        $38.50  $18.00        $40.50 

there  remained  the  dual  price  condition  of  the  Corpora-      February    17.00  41.00  17.25  42.75 

tion  and  the  representative  "independents."     This  state      March 16.50  42.00  17.25  43.50 

of  affairs  persisted  until  October  brought  the  first  signs      May  14  75  44  00  16  00  43  50 

of  a  let-up  in  demand  from  the  automotive  industries      june    14.25  45.00  15.75  43.50 

and  from  then  until  the  end  of  the  year  was  consumed      July       14.00  45.00  14.75  45.25 

in  a  gradual  wiping  out  of  all  differences  in  prices  be-  August^. .  . .  . .  . .  . .     14.00          47.76                  16.00          46.50 

tween  the  Corporation  and  "independents,    with  the  re-      October 14.00  46.75  15.25  46.00 

suit  that  the  end  of  the  year  witnessed  a  virtually  once      November 13.50  40.75  14.75  42.00 

more  uniform  price  schedule;  that  of  the  Corporation.  December   13.50  33.50  14.50  33.00 

A  very  modest  estimate  of  the  amount  which  the  "in-  Semi-finished  Steel 
dependent"  steel  mills  received  in  1920  in  excess  of  what 

they  would  have  received,  had  they  sold  their  output  at  From  the  point  of  view  of  the  automotive  industry, 
the  same  price  as  the  Corporation,  is  $250,000,000  to  sheet  bars  in  1920  were  more  than  ever  the  key  com- 
$350,000,000.  When  there  is  added  to  this  the  amount  modity  of  the  semi-finished  steel  market.  This  product 
that  was  "cleaned  up"  by  intermediaries  in  the  form  of  represents  the  intermediate  stage  between  the  raw  steel 
premiums  on  top  of  premiums  during  the  "famine"  and  the  finished  sheet  and  for  this  reason  is  always  of 
period,  the  amount  paid  by  consumers  for  the  output  of  greatest  importance  as  a  market  criterion.  But  in  1920 
the  "independent"  mills  in  excess  of  the  Corporation's  the  sheet  bar  assumed  double  importance  to  the  large 
prices,  may  be  put  down  as  having  been  very  close  to  automotive  interests  for  the  simple  reason  that  they  not 
$500,000,000.  It  is  left  to  the  reader's  recollection  of  merely  had  to  keep  their  eyes  on  the  sheet  bar  market 
the  days'  when  it  was  nothing  unusual  to  bring  a  "load"  but  actually  were  compelled  to  go  on  periodical  sheet 
of  steel  in  a  Pullman  compartment  from  Youngstown  or  bar  hunts.  In  the  first  half  of  the  year  it  became  almost 
Pittsburgh  to  Detroit,  to  estimate  how  much  of  this  bill  a  custom  for  passenger  car  builders  to  buy  sheet  bars 
was  defrayed  by  the  automotive  industries.  from  the  bar  rolling  mills  and  furnish  them  for  conver- 
sion to  the  sheet  mills.  Under  normal  conditions  even 
Course  of  the  Pig  Iron  Market  the  smanest  of  the  sheet  rolling  mills  were  accustomed 
With  the  exception  of  1917,  the  present  generation  has  to  buying  their  own  sheet  bars  and  selling  the  finished 
not  witnessed  pig  iron  prices  of  the  magnitude  recorded  automobile  sheets,  making  a  legitimate  profit  not  only  on 
last  year.  In  a  large  measure  blast  furnace  interests  their  conversion  but  also  on  the  raw  material.  When 
ascribe  these  phenomenal  prices  to  the  corresponding  the  location  of  sheet  bar  tonnages  obtainable  at  any- 
condition  in  the  coke  market  in  which  July  witnessed  v/here  near  reasonable  prices  became,  however,  a  task 
quotations  of  $18  for  furnace  coke,  f.  o.  b.  Connellsville  that  tried  the  most  resourceful,  these  sheet  manufac- 
ovens.  This  compares  with  an  average  price  of  approxi-  turers  threw  up  the  sponge  and  told  the  automotive  pur- 
mately  $1.75  in  1914.  Aside  from  this  influence  and  un-  chasing  agents  that,  if  they  wanted  sheets,  it  was  up  to 
doubtedly  generally  enhanced  production  costs  resulting  them  to  provide  the  bars.  The  latter,  urged  on  by  their 
from  increased  freight  rates,  there  was  in  evidence,  production  managers,  lost  sight  completely  of  the  United 
however,  a  disposition  on  the  part  of  some  of  the  pig  iron  States  Steel  Corporation's  sheet  bar  price  of  $42  and 
interests  to  force  the  establishment  of  a  $50  pig  iron  went  out  to  get  the  material  at  any  figure,  with  the  re- 
market and  to  "hold  it  there."  Foundry  iron  which  had  suit  that  many  a  sale  of  sizable  tonnage  was  reported  in 
started  the  year  at  $38.50,  valley  furnace,  gradually  June  at  $90  and,  in  a  few  isolated  instances,  sales  at 
went  higher  and  higher  until  in  September  $50  higher  than  $100  were  reported  to  have  been  made.  The 
became  a  nominal  quotation  for  at  least  a  brief  following  table  of  prices  in  1920,  compared  with  those 
spell.  When  pig  iron  sellers  sought  to  make  this  in  1913,  does  not  record  these  absurdly  high  levels  which 
'an  actual  instead  of  merely  nominal  quotation,  were  paid  in  the  form  of  a  premium  over  the  quoted 
consumers,     especially     automotive     foundries,     balked  market  price;  yet  comparison  with  the  levels  that  pre- 
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vailed  in  the  last  pre-war  year,  tells  the  story  of  the 
price  orgy  eloquently: 

Prices  of  Open-Hearth  Sheet  Bars,  Pittsburgh 

1913  1920 

January $29.25  $50.00 

February    30.00  67.00 

March   30.00  75.00 

April   28.25  72.50 

May     27.50  72.50 

June    27.00  75.00 

July    27.50  72.50 

August    26.25  70.00 

September    25.00  66.00 

October 23.00  65.00 

November     21.50  50.00 

December   21.00  47.00 

The  story  of  sheet  bars  was  typical  of  all  forms  of 
semi-finished  steel,  so  that  we  may  proceed  to  a  consid- 
eration of  the  movement  in  the  finished  steel  market. 

Finished  Steel  Products 

If  automotive  consumers  paid  swollen  prices  for  sheet 
bars  in  1920,  they  paid  nothing  short  of  a  king's  ransom 
for  such  automobile  sheets  as  were  obtainable  in  the 
finished  state  either  from  rolling  mills  or  resellers. 
Reference  has  previously  been  made  to  the  startling 
levels  that  were  obtained  for  highly  finished  sheets  but 
there  was  a  brief  period  in  mid-summer,  when  even  or- 
dinary No.  28  black  sheets  for  early  delivery  were 
sought  at  as  high  as  15  cents. 

According  to  The  Iron  Age,  the  total  sheet  production 
in  1920,  exclusive  of  tin  and  terne  plate,  amounted  to 
2,600,000  gross  tons.  Of  this  tonnage,  85  per  cent,  or 
2,200,000  tons,  were  sheets  of  13  gage  and  thinner.  Any 
one  who  followed  the  character  of  the  buying  last  spring 
and  summer,  will  concede  that  virtually  all  of  the  latter 
sheet  went  into  passenger  cars  and  of  the  400,000  tons 
of  sheets,  12  gage  and  thicker,  the  bulk  undoubtedly  was 
used  for  frames. 

That  the  automotive  industries  consumed  last  year 
2,000,000  tons  of  sheets,  is  a  very  conservative  estimate. 
This  is  the  equivalent  of  4,480,000,000  pounds.  At  an 
assumed  average  price  of  6%c,  (which,  in  view  of  the 
price  record,  is  very  modest),  this  tonnage  would  repre- 
sent an  approximate  outlay  of  close  to  $300,000,000, 
which,  in  itself,  disposes  of  the  absurd  misstatements 
that  the  automotive  industries  constitute  a  small  factor 
in  the  steel  market. 

The  following  table,  contrasting  1913  with  1920  prices 
for  No.  28  black  sheets,  does  not  record  the  startling 
premiums  that  obtained  in  the  late  spring  and  mid- 
summer: 

No.  28  Black  Sheets,  Pittsburgh 

1913  1920 

January    2.30  5.00 

February    2.35  6.00 

March    2.35  6.00 

April    2.35  6.00 

May     2.35  7.00 

June    2.30  7.00 

July  2.25  7.00 

Auguet    2.20  7.00 

September    2.10  7.00 

October 2.05  7.00 

November    2.00  6.00 

December   1.85  4.45 

To  cite  the  price  records  of  other  finished  steel  bought 
by  the  automotive  industries,  such  as  cold-rolled  strip 
steel  or  of  bolts  and  nuts,  would  be  merely  duplicating 
the  performance  of  sheets.  Up  to  the  latter  part  of 
July,  when  the  first  indication  of  a  slowing  up  in  auto- 
motive cast  its  shadows  before,  any  price  was  fair  from 
the  sellers'  point  of  view.    This  was  followed  by  a  period 


of  grim  determination  on  the  part  of  the  independent 
producers  to  maintain  the  differentials  which  they  had 
established  over  the  Corporation's  levels,  but,  in  Oc- 
tober, it  became  discernible  to  all  that  it  was  no  longer 
possible  to  maintain  these  quotations  even  as  purely 
nominal  and,  amid  utter  idleness,  prices  gradually  shed 
their  obesity. 

Alloy  Steels 

The  alloy  steel  industry,  as  constituted  to-day,  is 
really  a  creation  of  the  automotive  industries  and  utterly 
dependent  upon  the  latter  not  merely  for  its  partial  sup- 
port but  for  its  very  continuance.  As  the  result  of  their 
serviceability  in  the  making  of  axles,  connecting  rods, 
crankshafts,  gears,  steering  knuckles,  high  tensile  bolts 
and  a  variety  of  smaller  parts,  either  forged  or  machined 
from  hot-  or  cold-rolled  or  drawn  bars,  nickel-chromium 
steels  came  to  the  front  in  1920.  On  the  other  hand, 
there  appears  to  have  been  some  diminishment  in  the 
use  of  vanadium  in  automobile  steels.  Metallurgical 
progress  centered  around  the  electric  furnace  and  heat 
treatment  methods  and,  while  a  number  of  complex 
ferroalloys  were  put  on  the  market,  none  of  these  found 
practical  employment  in  the  automotive  industries. 

Prices  for  special  alloy  steels  are  and  will  always  re- 
main a  matter  of  individual  arrangement  between  sellers 
and  consumers.  They  are  specialties  of  varying 
analyses  and  into  their  cost  enters,  to  some  extent  at 
least,  the  steel  maker's  reputation  for  metallurgical 
skill  and  accuracy.  What  happened  in  the  alloy  steel 
market  last  year  may,  however,  be  fairly  judged  by  the 
price  movement  of  ferromanganese  which  still  remains 
the  key  alloy. 

Ferromanganese  Prices 

1913        1920 

January    $68         $146 

February    65  172 

March    65  216 

April   61  240 

May 61  250 

June    61  225 

July 59  225 

August    56  198 

September    56  170 

October 50  170 

November 50  170 

December  47  135 

Non-ferrous  Metals 

Viewed  in  the  retrospect,  the  year  1920  was  one  of 
orderly  deflation  in  the  non-ferrous  metal  markets.  The 
writer  of  this  review  considers  himself  fortunate  that 
he  was  not  called  upon  to  prepare  this  article  last  De- 
cember when,  under  the  spell  of  the  wave  of  pessimism 
that  prevailed  at  that  time,  annual  resumes  of  the  non- 
ferrous  metal  markets  took  on  a  much  darker  hue  than 
appears  warranted.  The  non-ferrous  metal  business  is, 
far  more  so  than  the  steel  business,  one  of  short-time 
financing  and,  whenever  money  becomes  as  tight  as  it 
did  in  the  closing  months  of  the  year,  forced  liquidation 
is  bound  to  give  the  market  a  funereal  appearance. 
Then  follows  a  calm  survey  of  the  statistical  position 
and  the  invariable  result  is  that  the  old  law  of  supply 
and  demand  has  once  more  worked  for  the  best.  Before 
considering  the  record  of  the  market's  key  metal,  copper, 
the  1920  history  of  aluminum  may  be  briefly  summarized 
because  of  the  commanding  position  of  the  latter  from 
the  point  of  view  of  the  automotive  industries. 

Aluminum's  History  in  1920 

The  year  opened  with  the  sun  shining  brightly  in  the 
automotive  field  and  for  several  months  the  sole  do- 
mestic producer  could  not  satisfy  the  demand,  although 
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working  at  full  capacity.  Here  and  there,  odd  lots  of 
imported  metal  bobbed  up  but,  up  to  the  middle  of  July, 
the  32.75  cents  price  for  No.  1  virgin  ingots,  98  to  99 
per  cent  pure,  of  the  Aluminum  Company  of  America 
was  to  all  intents  and  purposes  the  market,  the  im- 
porters refusing  to  shade  this  price  level  more  than  a 
fraction  of  a  cent,  so  long  as  it  was  clearly  evident  that 
the  demand  exceeded  the  supply.  Fastidious  automotive 
consumers  hesitated,  when  foreign  metal  was  offered  to 
them  at  concessions  from  the  domestic  level.  Some  of 
the  importations  consisted  of  mixed  lots  that  might  and 
might  not  come  up  to  analysis.  The  American  interest 
announced  an  advance  to  33  cents  at  the  very  time  when 
the  first  signs  of  a  slackening  in  the  demand  made  them- 
selves felt  and  then  a  veritable  avalanche  of  imported 
aluminum  began  to  inundate  our  shores.  Not  only 
England  and  France  shipped  metal  and  sheets  here  but 
Norway,  Germany  and  other  countries  figured  as  sellers. 
Judging  from  some  of  the  aluminum  offers  received  from 
Germany,  that  country  must  have  an  even  more  plentiful 
supply  of  bauxite  (the  mineral  from  which  aluminum  is 
extracted)  than  of  paper  marks.  Lower  and  lower  went 
prices  in  the  "outside"  market  until  at  the  end  of  the 
year  the  metal  was  offered  freely  at  25  cents.  Meanwhile, 
the  American  producer  had  instituted  a  spot  price  for 
immediate  deliveries,  several  cents  higher  than  the 
"outside"  market  but  considerably  below  his  contract 
price  which  was  maintained  intact  for  strategic  reasons. 

Imports  of  aluminum  and  aluminum  manufactures  in 
1920  probablv  amounted  to  around  $14,000,000,  compared 
with  about  $9,000,000  in  1913  and  $12,000,000  in  1919. 
The  American  producer  is  asking  for  the  restoration  of 
a  duty  of  7  cents  a  pound.  In  this,  he  is  opposed  by  the 
consuming  interests.  Meanwhile,  a  new  octopus  has 
been  born  in  the  European  aluminum  industry,  the  Com- 
pagnie  d'Alais  which,  after  absorbing  the  Societe  Elec- 
trometallurgique  Frangais,  controls  90  per  cent  of  the 
aluminum  producing  capacity  of  France,  besides  the 
works  in  Norway  and  a  controlling  interest  in  the  Italian 
aluminum  works. 

The  price  record  of  aluminum,  compared  with  that  of 
1913,  is  given  here  for  the  "outside"  market: 

Aluminum  Prices  for  No.  1  Virgin  Ingots,  98  to  99' ;    Pure 

(Outside  Market) 

1913  1920 

January    26  '■','! 

Februarv    26  32 

March    27  31% 

April   27  31% 

Mav 26  32 

June    25  32 

Julv   23Y2  32 

August  22%  3-"., 

September   22  35 

October 20%  29 

November    19%  27% 

December 18%  24 

Copper's  Eventful  Course 

The  year  1920  inherited  from  its  predecessor  a  sur- 
plus of  refined  and  blister  copper  of  941,000,000  pounds 
and  bequeathed  to  its  successor  a  surplus  of  874,000,000 
pounds.  These  figures  really  tell  the  story  of  the  move- 
ment in  the  red  metal  in  a  nutshell.  The  load  inherited 
from  1919  was  too  heavy  a  burden  and,  as  a  result,  the 
19  cents  price  level  at  which  electrolytic  opened  the 
year,  sagged  and  sagged  until  at  the  close  of  December 
buyers  at  13%  cents  were  as  scarce  as  hens'  teeth.  Pro- 
ducers had  recourse  to  every  possible  device  to  stem 
the.  downward  course  which  did  not  become  precipitate 
until   October.     They  lowered  refinery  production  from 


approximately  1,750,000,000  pounds  in  1919  to  1,575,000,- 
000  pounds  in  1920.  Ever  so  often  the  spokesmen  of  the 
copper  industry  would  give  out  interviews  that  the  de- 
mand from  Europe  for  copper  had  at  last  set  in  and  that 
it  would  not  be  long  before  England,  France  and  Italy 
would  literally  eat  up  the  surplus  and,  if  they  left  any 
of  the  red  metal  over,  Germany  would  lick  the  platter 
clean.  But  custom  house  returns  failed  to  substantiate 
these  predictions  and  exports  showed  only  a  slight  im- 
provement over  1919,  much  of  the  metal  going  abroad 
being  strongly  suspected  of  being  shipped  on  consign- 
ment. 

From  the  standpoint  of  the  automotive  consumer  of 
copper,  the  most  interesting  development  of  the  year 
was  the  activity  of  a  research  committee  appointed  by 
the  copper  producers  to  investigate  the  causes  under- 
lying the  ailing  copper  market.  This  committee  made 
the  following  report  regarding  copper  consumption  by 
the  automotive  industries  :     % 

In  no  one  industry  has  public  ignorance  of  the  merits 
of  copper  and  brass  been  more  costly  than  in  automobiles. 
Since  the  first  year  of  the  war  there  has  been  a  steady 
tendency  toward  iron  products  until  the  total  amount  of 
copper  and  brass  now  used  in  the  average  automobile  is 
about  36  pounds.  To  this  substitution  in  structural  and 
working  parts  is  attributed  the  tremendous  increase  in 
the  automobile  repair  business  in  the  last  few  years.  The 
breaking  down  of  cars  turned  out  in  the  last  five  years 
is  particularly  noticeable  in  coast  cities  where  salt  air 
affects  machinery  not  immune  to  rust.  A  notable  excep- 
tion to  this  war-time  and  post-war  substitution  is  a 
certain  large  passenger  car  which  the  A.  E.  F.  made 
famous  in  Europe.  It  contains  200  pounds  of  copper  in 
striking  contrast  to  another  large  and  high-priced  car 
that  contains  30  pounds. 

This  is  not  the  place  to  make  suitable  answer  to  these 
ex-parte  statements  which  must  be  replied  to  in  terms 
of  tensile  strength,  elongation  and  specific  gravity  of 
the  high  grade  alloy  steels  to  which  the  copper  commit- 
tee refers  as  "iron  products."  Coming  out  of  the  mouths 
of  the  copper  producers  themselves,  however,  the  fact 
may  be  put  down  that  there  has  been  a  falling  off  in 
the  consumption  of  copper  in  the  unalloyed  state  in 
the  automotive  industries.  That  the  tonnages  of  copper 
consumed  in  brass  parts  that  enter  into  automobile 
manufacture  is  considerably  greater  than  generally  sup- 
posed, is  certain.  The  statement  recently  made  that  the 
automotive  industries  consume  approximately  75,000,000 
pounds  of  brass  a  year  or  around  7  per  cent  of  the  total 
output,  is  based  on  altogether  false  premises.  It  takes 
no  account,  whatsoever,  of  the  very  large  output  of  auto- 
motive castings,  screw  machine  products,  etc.,  that  are 
made  from  secondary  metal  or  so-called  ingot  metal 
which  the  foundries  purchase  from  secondary  refiners. 
A  clear  picture  of  the  course  of  values  in  1920  may  be 
gained  by  means  of  the  following  table  comparing  1920 
prices  with  those  of  1913. 

Price  for  Electrolytic  Copper.  New  York 

1913  1920 

January     16%  19 

February    15%  18% 

March 15  IS-'', 

April   15%  18% 

May  15%  IS', 

June    14%  18 

July   14%  18% 

August    15%  18% 

September    16%  18 

October    ' 16%  16% 

November     16%  14% 

December 14%  13% 
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Highlights  in  the  Tin  Market 

Tin  is  of  chief  interest  to  the  automotive  industries 
because  it  enters  into  solder  and  babbitt,  although  it  is 
also  used  for  the  plating  of  radiator  parts  and,  with 
copper  and  zinc,  forms  an  essential  constituent  of  bronze. 
The  outstanding  feature  of  the  market  was  the  tre- 
mendous accumulation  of  white  metal  alloys,  such  as 
babbitt  and  solder,  which,  when  the  slump  came  in  Oc- 
tober, were  a  drug  on  the  market.  The  chief  influences 
in  the  tin  market  were  the  kaleidoscopic  changes  in 
the  value  of  the  pound  sterling,  speculation  both  in  Lon- 
don as  well  as  here,  and  a  paternal  interest  on  the  part 
of  the  Federated  Malay  States  Government  in  the  wel- 
fare of  the  Straits  Settlement  tin  producers  which  led 
to  the  adoption  of  a  quasi-valorization  scheme  that 
sooner  or  later  must  lead  to  disaster.  Compared  with 
1913,  the  course  of  values  was  as  follows: 


Straits  Tin,  New  York 


1913     1920 
50         63 


January    

February    49  60 

March   47  62 

April   49  62 

May   49  55 

June    44  49 

July     40  49 

August    42  48 

September    42  45 

October 40  41 

November     40  37 

December  38  34 

Ups  and  Downs  in  Lead  Market 

Because  of  the  predominant  use  of  lead  in  storage 
batteries  and  other  automotive  parts,  the  market  for 
this  metal  was  a  true  replica  of  the  tide  and  ebb  in  the 
automotive  industry.  As  a  lead  consumer,  the  latter  is 
exceeded  only  by  the  paint  industry.  At  one  time  there 
were  heavy  importations  of  foreign  metal,  the  differen- 
tial between  the  relatively  high  New  York  and  the  rela- 
tively low  London  market  making  such  operations  profit- 
able for  a  brief  spell.  The  entire  domestic  output  was 
525,000  short  tons  compared  with  517,000  tons  in  the 
preceding  year.  Compared  with  1913,  the  price  move- 
ment was  as  follows : 

Monthly  Average  Lead  Prices,  New  York 

(Am.  Smelting  &  Refining  Co.) 

1913  1920 

January    4.35  8.32 

February    4.35  8.75 

March   4.35  9.21 

April   4.40  9.25 

May       4.36  8.65 

June    4.35  8.24 

July 4.37  8.20 

August    4.63  8.83 

September    4. -7  5  8.52 

October 4.45  7.47 

November     4.34  6.61 

December  4.06  4.94 

Zinc  Prices  in  Slow  Descent 

Zinc  did  not  fare  very  much  different  from  lead  in 
1920.  The  market's  undertone,  however,  was  always 
decidedly  weak  because  of  a  considerable  surplus  which 
is  an  old  sore  in  the  zinc  industry  and  which  is  no 
nearer  to  elimination  now  than  it  was  two  years  ago. 
In  pite  of  this  millstone  around  the  producer's  neck, 
there  were  large  importations  during  the  year  as  the 
result  of  cheap  offerings  from  Belgium  and  Germany  in 
London.     As  will  be  seen  from  the  following  table,  the 


market  at  the  end  of  the  year  was   very  close  to  the 
levels  of  the  pre-war  period: 

Prime  Western  Zinc,  East  St.  Louis 

1913  1920 

Januarv    7  9  \  t 

February    6%  8% 

March   6  8% 

April   5V2  8% 

May 5V4  7% 

June    5  7% 

July 5»4  7% 

August    5%  8 

September    5%  7% 

October    5U  7>, 

November     5%  6% 

December  5  5% 

Sundries  of  Metal  Market 

Nickel,  which  is  used  by  one  of  the  large  battery  pro- 
ducers, and  also  enters  heavily  into  the  manufacture  of 
automotive  steels  as  well  as  into  plating  of  certain  parts, 
remained  virtually  unchanged  in  price.  Production  has 
been  lowered  sharply  so  as  to  correspond  with  the  di- 
minished demand.  Deputy  Minister  Thomas  W.  Gibson 
of  the  Ontario  Department  of  Mines,  referring  to  the 
expanded  capacity  of  the  nickel  producing  companies  as 
one  of  the  war's  results,  says  that  now  "they  feel  all 
dressed  up,  but  nowhere  to  go." 

The  antimony  market  moved  from  IOV2  cents  at  the 
opening  of  the  year  to  5%  cents  at  the  end,  with  the 
high  at  IIV2  cents  in  February.  The  untoward  exchange 
situation  injured  the  Chinese  producers  more  than 
the  gradual  deflation  of  values  of  which  they  had  their 
first  taste  early  in  the  year,  when  the  business  collapse 
in  Japan  put  commercial  and  industrial  affairs  in  the 
Orient  at  sixes  and  sevens. 

The  Outlook  for  1921 

The  foregoing  record  of  1920  in  the  iron,  steel  and 
non-ferrous  metal  markets,  together  with  such  observa- 
tions of  the  course  of  values  which  the  interval  since 
the  beginning  of  the  new  year  has  permitted,  afford  a 
fairly  definite  basis  on  which  to  rear  a  sound  purchas- 
ing program  for  1921.  While  detached  consideration  of 
the  price  tables  comparing  1913  prices  with  those  of 
1920,  may  in  the  case  of  pig  iron  and  steel  products  lead 
to  the  conclusion  that  the  spread  between  the  levels 
which  prevailed  before  the  cataclysm  of  the  world  war, 
and  those  which  marked  the  close  of  last  year,  is  still 
too  great,  it  will  be  well  to  remember  that  virtually  all 
economists  are  agreed  that  there  will  be  no  complete 
return  to  pre-war  commodity  prices  in  our  generation. 

Further  price  adjustment  is  likely  to  be  devoid  of  the 
spectacular  and  relatively  slow.  In  many  of  the  non- 
ferrous  metals,  values  have  declined  to  levels  out  of 
gear  with  the  general  run  of  basic  commodities.  Antici- 
pation of  reasonable  wants  appears  to  be  justified,  if  for 
no  other  reason  than  that  further  postponement  of  buy- 
ing is  certain  to  lead  to  the  accumulation  of  a  large 
suppressed  demand  which,  when  it  does  make  itself  felt, 
can  have  but  one  result,  i.e.,  to  bring  about  an  upward 
reaction  in  prices  which  would  still  longer  delay  the 
orderly  process  of  a  return  to  normal.  Nothing  is  to  be 
gained  by  a  further  drying  up  of  the  sources  of  supply. 
In  spite  of  the  ill-thought  vaporings  of  this  or  that  fig- 
ure-juggling detractor  of  the  importance  of  the  automo- 
tive industries  as  a  consumer  of  iron,  steel  and  non- 
ferrous  metals,  the  fact  remains  that  to  no  other  factor 
do  the  producers  of  these  commodities  look  so  much  to 
make  the  smoke  belch  forth  from  their  blast  furnaces, 
smelteries,  refineries,  foundries  and  rolling  mills  than  to 
full  revival  of  automotive  production  and  activity. 
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Present  Status  of  German  Automobile 

Industry 

This  article  describes  the  engineering,  social,  and  economic  aspects  of  the 
German  automobile  industry  at  the  present  time.  It  points  out  the  gen- 
eral tendencies  in  design  and  production  and  indicates  the  handicaps 
which  are  being  encountered.     43   factories    producing    cars  or   trucks. 

By  Benno  R.  Dierfeld 


THERE   are  at  present  43   automobile   factories   in 
Germany,  14  of  them  building  passenger  cars  and 
trucks,  20  of  them  producing  only  passenger  cars 
and   9    factories    building   only   motor   trucks.     The   34 
works   building   passenger   cars   produce   about   90   dif- 
ferent models  as  listed  in  the  following  table: 

10  car  types  below   16  brake  hp. 


10  " 

of    16 

13  " 

up  to  22 

15  " 

"  "  30 

5  " 

"  "  35 

7  " 

"  "  40 

11  " 

"  "  45 

16  " 

"  "  55-80 

The  table  shows  that  cars  of  22  to  30  brake  hp.  arc 
very  frequently  built  and  that  a  large  part  of  the  Ger- 
man manufacturers  obviously  believe  these  car  sizes 
to  be  most  suitable  for  the  German  customers.  On  the 
other  hand  almost  as  many  cars  have  engines  of  45  brake 
hp.  or  larger,  representing  an  opposite  opinion  of  some 
of  the  larger  factories.  Thirteen  works  build  a  single 
model,  8  firms  build  2  models,  6  firms  3  models  each,  and 
only  7  factories  build  more  than  3  models.  The  stroke  to 
bore  ratio  is  very  different  and  varies  between  1.3  and 
1.6;  a  united  opinion  about  the  most  favorable  ratio  still 
does  not  seem  to  be  existing  at  present,  for  different  car 
types,  built  by  one  firm,  show  different  stroke  to  bore  ratio. 
The  design  of  the  German  passenger  cars  does  not  differ 
materially  from  the  outlines  given  in  my  article,  "The 
German  Passenger  Car  Industry  After  the  War"  (Auto- 
motive Industries,  May  27,  1920).  The  disk  clutch  is 
only  used  by  five  works  and  only  one  car  has  left-hand 
drive.  Of  course  electric  starting  and  lighting  systems 
are  applied  to  many  cars,  but  the  car  prices  then  are  very 
high.  No  important  change  can  be  found  in  the  German 
passenger  car  market  up  to  the  present  moment,  but  a 
car  of  revolutionary  design  now  is  completing  its  test 
runs  and  surely  will  cause  a  sensation  when  the  first 
details  are  published;  cycle  cars,  of  course,  show  many 
innovations.  The  selling  prices  of  passenger  cars  are 
not  materially  lower. 

The  23  factories  producing  motor  trucks  build  51  truck 
types  with  the  following  engine  powers: 


4  truck 

types 

of  25 

brake  hp. 

2   " 

" 

"  28 

' 

5   " 

" 

"  30 

' 

7   " 

" 

"  35 

' 

2   " 

" 

"  38 

' 

4   " 

" 

"  40 

' 

5   " 

" 

"  42 

' 

9   " 

" 

"  45 

' 

8   truck   types   of   50  brake    hp. 

2       "  "        "    55 

2       "  "        "    60        " 

1       "  "        "    86 

An  engine  power  of  30  to  50  hp.  seems  to  be  most 
suitable  for  the  use  of  German  customers.  Eight  firms 
only  build  1  truck  type,  5  firms  2  types,  4  firms  3  types, 
4  firms  4  types  and  1  firm  5  types.  The  stroke  to  bore 
ratio  varies  from  1.3  to  1.6,  the  number  of  revolutions 
from  800  to  1500  per  min.  Almost  all  cylinders  have  non- 
detachable  L  or  T-head  and  the  cooling  is  effected  by 
pumps.  Only  4  types  have  thermo-siphon  cooling  and  1 
type  air  cooling.  Pump  lubrication  and  magneto  igni- 
tion are  always  used.  Clutches  are  in  most  cases  of  the 
simple  cone  design,  only  1  type  using  double  cone 
clutches  and  7  types  disk  clutches  running  in  oil.  Al- 
most all  transmissions  are  of  usual  design  and  have 
four  speeds  and  reverse,  only  3  types  having  a  3-speed 
transmission;  the  rear  axle  drive  is  effected  on  30  types 
by  cardan  shaft  and  bevel  gears,  on  20  types  by  two 
side  chains,  on  1  type  by  internal  gear.  One  brake  is 
arranged  on  the  transmission  and  operated  by  pedal,  the 
others  are  in  the  two  rear  wheels  and  operated  by  hand 
lever;  the  springs  invariably  are  half  elliptic  and  have 
in  some  cases  small  auxiliary  springs.  The  steering 
post  is  located  at  the  right  side.  The  cast  steel  wheels 
have  single  plain  rubber  tires  at  the  front  and  twin 
plain  tires  at  the  rear.  Pneumatic  tires  for  trucks  ar» 
unknown  in  Germany.  The  loading  capacity  of  the 
trucks  varies  from  1  to  5  tons  and  their  speed  from  15 
to  60  kilometres   (9.3  to  37  miles)   per  hour. 

The  economic  or  commercial  situation  of  the  Ger- 
man automobile  industry  is  materially  influenced  by  the 
exchange  rate  of  the  German  mark;  if  the  value  of  the 
mark  advances  the  German  works  cannot  export,  for  the 
German  automobile  prices  are  high  on  account  of  the 
high  wages  and  the  increasing  costs  of  raw  materials. 
Therefore,  during  the  summer  and  autumn  of  1920  a 
stoppage  of  the  German  automobile  export  occurred  and 
the  consequence  was  an  increased  supply  for  the  home 
market.  Dealers  who  formerly  were  very  glad  to  re- 
ceive any  cars  at  all,  were  overwhelmed  with  car  offers 
by  the  manufacturers.  Sales  on  the  home  market  were 
few.  Not  only  has  the  customer's  ability  or  inclination 
to  buy  gradually  diminished,  but  also  the  customer  cal- 
culated that  automobile  prices  would  drop  as  a  result 
of  overproduction.  When  old  orders  have  been  filled 
the  only  new  market  for  trade  will  be  the  export  to  for- 
eign countries.  Therefore  the  German  automobile  in- 
dustry wishes  the  annulment  of  the  export  duties,  am 
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antiquated  institution   established  at  a  time  when  the  Ford  Co.  also  is  liable  to  pay  taxes  to  the  German  Gov- 

world  market  price  was   considerably  higher  than   the  ernment.     Such   enterprises   only   can   be   successful    if 

home    price,    and   with    the    purpose    for    preventing    a  the  peculiar  German  conditions  are  carefully  taken  into 

clearance  sale  of  German  automobiles.  account  and  if  the  factories  selected  for  manufacturing 

At  present  the  value  of  the  German  mark  has  dropped  really  answer  this  purpose, 

home  price,  and  with  the  purpose  of  preventing  a  clear-  The  gigantic  growth  of  the  American  automobile  in- 

ance  sale  of  German  automobiles.  dustry  raises  the   question   as  to  whether  the   German 

As  it  is  impossible  to  import  motor  vehicles  into  Ger-  automobile  industry  can  remain  capable  of  competition 
many  on  account  of  the  unfavorable  exchange  rate  and  for  the  world's  market,  in  the  face  of  comparatively 
other  restrictions,  some  prominent  American  firms  have  high  German  wages  and  the  necessity  to  buy  foreign 
successfully  tried  to  gain  a  solid  footing  in  Germany,  raw  materials  at  the  low  exchange  rate  of  the  mark, 
not  only  on  account  of  the  German  market,  but  also  be-  The  first  and  principal  measure  of  the  German  indus- 
cause  Germany  serves  as  a  base  to  the  large  Russian  try  in  this  respect  is  financial  preparations  for  the  fu- 
market  and  to  the  other  northern,  eastern  and  south-  ture  competition,  i.e.,  the  issue  of  new  shares.  The  extent 
ern  countries.  One  year  ago  the  International  of  this  financial  preparation  may  be  seen  from  the 
Harvester  Co.  founded  at  Bremen  a  branch  and  at  Ber-  accompanying  table,  representing  a  comparison  between 
lin  another  branch  with  workshops.  Somewhat  later  the  share  capitals  of  1914-15  and  the  middle  of  March, 
the  German  automotive  industry  was  alarmed  by  the  1920.  This  table  is  reprinted  as  a  matter  of  reference, 
announcement  that  almost  50  per  cent  of  the  shares  of  Some  of  these  figures  have  since  been  increased  again 
the  prominent  Caoutchouc  and  Guttapercha  Co.  at  and  notice  of  new  issues  published,  so  that  the  real 
Hannover,  producers  of  the  famous  Continental  tires,  augmentation  of  the  capital  of  the  German  automobile 
had  passed  into  the  hands  of  the  American  Goodrich  industry  since  1915  may  be  estimated  at  about  215  mil- 
Rubber  Co.  Thus  the  American  company  takes  advan-  lion  marks, 
tage  of  the  low  wages  in  Germany  (as  compared  with  American  Invasion  Feared 
foreign  wages  and  reference  to  the  exchange  rate  of  the 

mark),  difficulties  with  importing  the  raw  material  are  The  fear  of  the  American  invasion  is  indeed  the  chief 

avoided  and  the  customers  buy  really  German  built  tires,  reason  for  the  financial  preparation,  mentioned  above, 

„      ,  m                  „    _              ,  .     _  and  for  the  same  reason  three  large  German  factories 

Ford  Tractor  to  Be  Produced  in  Germany  have    formed    a    union    with    the    name    «Gemeinschaft 

The    American    Ford    Company    has    recently    bought  Deutscher  Automobilfabriken"    abbreviated   "G.   D.   A." 

the  Berlin  factory  of  Ehrich  and  Graetz,  which  formerly  and     four     smaner     factories     formed     another     union 

produced  lamps  and  during  the  war  shell  igniters,  etc.  "Deutscher  Automobil  Konzern,"  abbreviated  "D.  A.  K.," 

At  present  this  Berlin  firm  has  sued  for  permission  to  witn   the   pUrp0se    of    standardizing   their   designs    and 

import  2  trucks,  2  passenger  cars   and   8   sample  Ford  cheapening  their  production. 

tractors,  so  that  the  German  Government,  farmers,  etc.,  As  the  whole  capital  invested  in  the  German  automo- 

may  be  convinced  of  the  suitability  of  these  vehicles  for  bile  industry  is  not  even  as  great  as  the  capital  of  some 

German  working  conditions.     The  complete  engines  will  few  iarge  American  factories,  it  cannot  hope  to  reach 

be  imported  from  America,  while  the  other  parts  of  the  the  giant  American    production   figures   and  the   cheap 

tractor  will  be  manufactured  in  Germany  by  other  Ger-  selling  prices   of  some  American   cars.     Therefore   the 

man    manufacturers    according    to    the    instructions    of  only  course  for  the  larger  part  of  the  German  automobile 

Ford.  industry  seems  to  be  the  production  of  "quality"  auto- 

The  Ford  tractor  produced  in  Germany  will  be  sold  at  mobiles  that  cannot  be  beaten  on  the  world's  market. 
20,000  marks,  if  the  production  reaches  100  tractors  a  The  social  situation  has  produced  very  severe  work- 
day. In  the  beginning,  however,  only  10  to  20  tractors  ing  conditions  for  the  German  automobile  industry, 
per  day  will  be  produced  and  the  selling  price,  of  course,  Every  factory  must  have  a  so-called  "Betriebsrat"  (fac- 
will  be  higher.  tory-soviet),  that  is  elected  by  the  workmen  represent- 
Later  on  the  manufacturing  of  the  Ford  cars  and  jng  employees  and  according  to  the  law  has  the  follow- 
trucks  will   be   taken   up;   the   German   Ford   works  will  ing  duties: 

provide  with  tractors  and  cars   not  only  Germany  but  The  factory  soviet  is  bound  to  assist  the  manager  in 

also  the  other  European  countries.    All  capital  brought  his  duties,  to  advance  the  performances   of  the   work- 

into  Germany  by  the  Ford  company  remains  in  the  coun-  men  and  tne  production  of  the  factory,  to  further  the 

try,  as  does  the  profit  arising  from  the  enterprise.     The  agreement  with  the  workmen  and  between  workmen  and 

„              „                 „ ,..,  .„  „._     „  manager.     But  in  practice  the  factory  Soviets  have  fre- 

Capital  Stock  of  Gf.rman  Manufacturers  ,,                .  .      y      ...       .,      ,.         •;          ,, 

quently  caused  impossible  situations  from  the  manufac- 

.,           ,                                           1914-15      March,  1920  turing  and  financial  viewpoints. 

Name  of  company  marks  marks 

Daimler  Co.  (Mercedes  cars) ....     8,000,000    68,000,000  German  Dealers  Have  Their  Troubles 

Ben"  Co°'  .'.'.'.' .' .' .' .' .' '.  '.  '.  '.  '.  '.  '. '. '.  '. '. .'  22M)Qfi00    33'ooo'ooo  The    situation    of    the    German    automobile    dealer    is 

Hansa-LJoyd  Co. '.'.'....../....    io',ouo|ooo    'Sl'/hhuioo  rather  difficult  at  present.    While  after  the  war  the  im- 

N.  A.  G.  Co 7,000,000    20,000,000  portance  of  the  automobile  increased  owing  to  service 

Wanderer  Co -H™'™0,     ^'^2'S00  difficulties  of  the  railways,  the  automobile  industry  could 

Vomag  Co 5,250,000     10,000,000  +  «.     ».  J i  i      u  -4.  •*        *■ 

Magirus  Co                                          2iooo!o00       9^000  000  answer  the  heavy  demands,  because  its  capacity  of 

Deutsche  Lastautomobile  Co.! '.'.'.       l[ooo',000      8/)Oo'ooo  production  was  decreased  by  very  different  factors:  eight- 

Dux-Automobile  Co 1,500,000      7,000,000  hour  working   day,   diminishing   of   working  inclination 

Fahrzeugfabrik  Eisenach  (Dixi        „  ftft„  „„„      ,  M„  and  working  intensity,  numberless  strikes,  checking  in- 

cars)     3,000,000       4,500,000  «                 «  *?      »     .    _'        ..           ,  ,      .   ,     ,'       ,   ,       *    , 

Duerkopp  Co                                       4,500  000      4  500  000  nuence  of  the  factory  Soviets  and  last  but  not  least  the 

Presto  Co lisoo.OOO      4!o0o[ooo  coal  scarcity.    Therefore,  the  manufacturing  costs  were 

Horch  Co 3,000,000      3,300,000  advanced  to  an   unprecedented   level,   whereas  the  pro- 

LoaebncTann"MUlag:  C°'    '                2000000      ^OOOOO  d"ction  dropped  as  to  quantity  and  frequently  also  as  to 

Apollo  Co 1^000*000       2',300[000  quality. 

Elite  Co 400,000       2,000,000  (Continued  on  paye  421 ) 
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senger — that  seems  to  have  merit.  This  plane  carries 
one  person,  handles  exceptionally  well  and  is  economi- 
cal. It  is  a  biplane,  powered  with  a  three-cylinder  Law- 
rence air-cooled  engine  of  60  horsepower. 

Commercial  Carriers. — There  has  been  several  inter- 
esting commercial  land  planes  developed  that  give  prom- 
ise of  more  extensive  utilization  during  the  coming  year. 
Among  these  are  the  Martin  and  the  Lamson. 

As  predicted,  however,  seaplane  commercial  carrier 
development  has  been  extensive.  The  Aeromarine  Plane 
and  Motor  Co.  are  at  present  the  prime  movers  in  the 
field  and  have  done  meritorious  pioneer  work  in  con- 
verting Navy  F59  and  H52  L  seaplanes  into  commercial 
ships.  These  planes  are  well  adapted  to  commercial 
work,  and  will  doubtless  form  the  basis  of  redesigned 
carriers  when  the  supply  from  the  Navy  is  used  up. 

Miscellaneous  Developments. — Considerable  work  has 
been  done  along  the  line  of  investigating  possibilities  of 
high  speeds  at  high  altitudes  by  means  of  engine  super- 
chargers. The  present  conclusion  is  that  superchargers 
will  be  advantageous  on  fighting  planes,  where  high  al- 
titudes and  high  speeds  are  a  prime  essential.  For 
commercial  carriers  it  is  not  believed  that  superchargers 
will  come  into  any  extensive  use. 

Few  new  engines  have  appeared,  chiefly  because  there 
has  been  no  great  demand.  Packard  has  developed  sev- 
eral standard  designs  of  merit,  and  the  designers  of  the 
Lawrance  3-cylinder  radial  air-cooled  engine  are  bring- 
ing out  a  9-cylinder  engine  of  similar  construction  and 
greater  horsepower.  This  latter  type  possesses  several 
points  of  great  merit,  and  it  is  believed  a  very  satisfac- 
tory plane  will  be  produced  around  it. 


om  page  364) 

The  Army  has  been  experimenting  with  variable  pitch 
and  reversible  propellers.  These  are  advantageous  in 
securing  maximum  efficiency,  and  will  decrease  the  land- 
ing run.  These  reversible  and  variable  pitch  propellors 
are  an  important  development  and  if  mechanical  prob- 
lems are  solved  will  do  much  to  advance  aviation. 

Many  experiments  are  being  conducted  on  parachutes ; 
and  out  of  them  satisfactory  and  safe  types  are  being 
produced.  It  is  believed  that  airplanes  will  eventually 
be  designed  so  that  all  occupants  have  parachutes;  and 
a  means  of  ready  egress  from  the  plane  in  case  of  neces- 
sity. Considerable  educational  and  development  work 
will  be  required,  however,  to  bring  this  condition  about. 

Fireproofing. — Airplane  fabrics  previously  were  al- 
ways inflammable.  This  was  reduced  somewhat  by  ni- 
trate dopes.  During  the  past  year,  however,  methods  of 
fireproofing  airplane  covering  have  been  developed;  and 
these  have  been  shown  by  test  to  reduce  the  fire  hazard. 
Gasoline,  of  course,  is  the  greatest  point  of  danger;  and 
the  hazard  here  can  be  reduced,  and  is  being  reduced  by 
use  of  leak  proof  tanks.  The  future  airplane  will  be  near- 
ly fireproof,  and  will  carry  its  fuel  supply  either  in  leak 
proof  tanks  or  in  such  a  manner  that  it  can  be  dropped 
from  the  ship  in  time  of  fire. 

As  will  be  noted  from  the  preceding,  airplane  develop- 
ment is  proceeding  as  well  as  can  be  expected  under  ex- 
isting conditions.  Government  contracts  are  serving  as 
the  basis  of  the  business,  and  manufacturers  are  alive 
to  every  business  opportunity  and  carrying-on  as  well 
as  circumstances  merit.  That  the  development  is  not  up 
to  the  wild  hopes  of  the  armistice  period  is  logical — 
that  it  will  be,  certain. 


Specifications  of  American  Aircraft  Engines — 1920-21 

(Compiled  for  Automotive  Industries  by  Arch.  &  Don  R.  Black) 
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Packard.  .  l-A-1237 
Packard.  .  I-A-2025 
Rausie.  E-6 

Union  3-6 

Wright.  E-2, 

Wright  H-2 


Vert.  .. 
I  80 
\  mi 
V-90°. . 
Rotar* 
Vert  . . 
Verl 

\,-rl 

Verl 

I  '"i 
V-90 
\  go 

Ha.ll:il 

\   IS 


Verl 
Verl 
|   go 


■->'," 

6" 

5.118 
.-|  91 


.'.'7:, 
1625 
1600 
1750 
1750 
1750 
22511 

L800 
1700 
2250 
1400 
1400 
1200 
1350 
i  urn 

17(11) 
1700 

I  1511 
1750 
1700 

1SIHI 

1800 
1600 

I XI  III 

1800 
1800 

1650 
1876 

I  xt  in 

I  villi 


13  0 
1(1  fi 
13  4 
11.0 

13  g 

13.5 
35,6 
211  l. 
13.0 
34.2 
9.3 
in  ii 
11.5 

15  II 
10.0 
11.9 

16  ii 
14.0 
16.0 
29  7 

5.1 
34  !l 

■  i  6 
16  5 
27  5 
13  " 

15  (I 


CONSUMPTION 

PER  B.H.P.  HR.    WEIGHT  IN  LBS 
IN  LBS. 


121.0 

111  0' 
113. 0* 
117.6 
117.6 
127. 
131.0 
136.0 
122.0 

121  (I 
114.0 
99.5 
88.1 
107.0 
102  0 
110.0 

112  '.I 
114  I) 

124  0 
131 .0 
120.0 
115.0 
112.0 
122.(1 

125  ii 
123.0 
MX  II 

109  ii 
116  I 

127  II 


5  125 
5  .25* 
5.25* 
5.32 


Length  Height  Width 


3li-V 

34K 
36M 

34' 4 

39)4 

H'\ 
44K 

:;!", 
40H 


Height 
Abon 
Eng. 

Bed 


15', 

15s, 
15\ 
l'\ 
12'.. 


14' 
14' 

17', 


^Manufacture    discontinued.      Included   because  of  number    se 


•Low    compression   model, 
water   cooled. 

»nnH.EVIATIONSl    Dir— Dlrecl       Carbureters-    B— Ball   &   Ball;  C— Claudel ;  M— Miller;     \— N 

Hon:     l— A.D.S.;    B— B.Tkshiiv;    HI— Berlin.-;    n— Dcleo;    Dl— Dixie;    M— Magneto;  P— Phllbrtn. 


available  from   Government   surplus.      JAlr   cooled. 
S— Stronibertr :     Z— Zenith.      Igrnl- 
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Labor  Statistics  Indicate  Recent 
Industrial  Trends 

Strikes  occurred  with  about  the  same  degree  of  frequency  during  1920  as 
in  past  years,  but  a  larger  percentage  were  fought  over  increased  wages. 
A.  F.  of  L.  membership  now  4,078,740.  Number  of  members  participat- 
ing in  strikes  213%  greater  than  ever  before.  3,473,466  men  are  out  of 
work,  and  wage  reductions  are  common.      Interesting  conclusions  drawn. 


By  Norman  G.  Shidle 


1916  

1917  

1918  

191.9  

1920  (%  yr.) 


THE  striking  thing  about  any  compilation  of  labor 
statistics  is  the  absence  of  data  concerning  the 
really  vital  features  of  human  relationships  in  in- 
dustry. The  figures  available  are  of  interest  chiefly  as 
an  indication  of  some  of  the  broader  trends  of  the  times 
and  as  a  somewhat  complete  record  of  the  activities  of 
labor  which  is  organized  in  some  form. 

Insofar  as  the  activities  of  organized  labor  are  similar 
to  the  thoughts  and  desires  of  all  the  men  who  work, 
the  labor  statistics  available  are  valuable.  Where  these 
activities  are  merely  the  expression  of  the  organized 
groups  which  conduct  them,  their  importance  is  ac- 
cordingly diminished.  It  is  useless  to  approach  any 
discussion  of  current  labor  statistics  without  a  full 
realization  of  these  limitations. 

Certain  very  definite  values,  however,  may  be  obtained 
from  a  survey  of  such  statistics.  It  is  with  a  view  to 
gaining  those  values  that  the  present  data  are  presented 
in  a  form  calculated  to  bring  out  the  points  most  perti- 
nent to  the  larger  discussion  of  labor  and  industrial  re- 
lations problems  in  general. 

Labor  unrest  as  manifested  in  its  most  virulent  form, 
that  of  strikes,  showed  no  signs  of  materially  decreasing 

PRINCIPAL  CAUSES  OF  STRIKES  INDLOCKOI  I-  1 <i,    1918, 1919,  AND  FIRST  THREE-QUARTERS  OF  1920 


during  1920.  The  figures  given  here  are  complete  for 
the  first  three-quarters  of  1920,  and  were  compiled  by 
the  Bureau  of  Labor  Statistics  of  the  Department  of 
Labor.  Following  is  the  record  of  strikes  and  lockouts 
during  the   last  five  years. 


Strikes 

Lockouts 

3,681 
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4,324 
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3,232 
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121 

2,724 

67 
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II  411 
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n    .7 
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ii  I., 
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. 
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0  77 

■ 

03 
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1  S4 
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0.12 
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0.92 
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0.46 
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Fig.  I 


While  figures  for  the  last  quarter  of  1920  are  not  yet 
available,  it  is  probable  that  this  quarter  will  show  a 
relatively  small  number  of  strikes  as  compared  with  the 
corresponding  period  of  the  preceding  year.  The  large 
amount  of  unemployment  and  the  consequent  decline  in 
the  fighting  power  of  the  unions  doubtless  has  had  an 
effect  upon  the  number  of  strikes.  Since  this  decrease  in 
the  number  of  strikes,  however,  is  due  to  the  change  of 
economic  conditions  and  not  to  any  fundamental  adjust- 
ment in  the  relations  between  capital  and  labor,  it  is 
fair  to  say  that  the  strike  records  show  industrial  unrest 
to  be  about  the  same  as  in  previous  years. 

Causes  of  Strikes 

The  causes  of  strikes  as  announced 
in  the  statistics  constitute  the  points 
over  which  came  the  actual  breaks 
between  employer  and  employee.  They 
do  not  constitute  the  fundamental 
reasons  for  industrial  unrest. 

A  larger  percentage  of  strikes  was 
caused  in  1920  by  the  single  issue  of 
wages  than  in  any  previous  year. 
Forty-five  and  one-half  per  cent  of  all 
tht'  strikes  which  occurred  in  1920 
hinged  upon  a  demand  for  increased 
wages  alone,  while  59.47  per  cent  of 
the  strikes  involved  the  question  of 
wages  in  one  form  or  another. 

The  predominance  of  the  wage 
question  as  the  breaking  point  of 
strikes  made  other  canst1.-  diminish 
proportionately.  There  is  no  other 
single  cause  which  stood  out  promi- 
nently, the  most  important  of  the 
causes  not  involving  wages  in  any 
form  being  the  question  of  recognition 
of   the   union,   only   6.52   per   cent  of 
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INDUSTRY  GROUPS  IN  WHICH  THE  LARGEST  NUMBER  OF  STRIKES  AND  LOCKOUTS  OCCURRED  IN 
1916,  1917,  191S.  1910,  AND  FIRST  THREE-QUARTERS  OF  1920 


STRIKES 

LOCKOUTS 

Orand 

1916 

1917 

lfllS 

1919 

1920 

1916 

1917 

1918 

1919 

1920 

Total 

376 
222 
48 

72 
34 
•14 
70 
547 
402 
51 
25 
27 
59 
258 
61 

447 

483 
40 
56 
19 

295 
38 

513 

418 
39 
40 

103 
26 

242 
45 

342 

416 

416 
25 
72 
15 
75 
39 

439 

184 
35 
39 

136 
14 

209 
47 

226 

424 

301 
44 
67 
27 
39 
67 

527 

170 
41 
58 

101 
13 

258 
54 

231 

433 
215 
11 
23 
19 
28 
25 
330 
115 
29 
46 
39 
27 
204 
22 
238 

18 
5 
2 

14 
3 
2 
4 

"l 

3 
2 
4 

21 
12 
3 

'4 
2 

31 
2 
1 
3 

5 
1 

16 
18 
1 
2 
1 
1 

23 
5 

'4 
3 

3 
2 
1 

18 

7 
3 
8 
5 
2 

29 
2 
3 
3 

9 
3 

8 
10 

1 
4 

2 
1 
9 
1 
2 
1 
1 

3 

3 

2,177 

Clothing  industries 

Furnitureindustry 

Iron  and  steel  workers . . 

Leather  workers 

Lumber  industry    

1,689 

301 
124 
490 

244 

Metal  trades 

Mining...    

Paper  manufacturing . .  - 
Printing  and  publishing 

Shipbuilding       

Stonework               . ... 

Tertileindustry       

Tobacco .  . 

Transportati 

2,463 

1,302 
203 
223 
411 
141 

1,194 
237 

1,273 

Fig.  2 

the  conflicts  being  precipitated  on  this  particular  issue. 

An  examination  of  the  other  strike  causes  shows  a 
similarity  in  proportion  to  those  of  other  years  both  in 
numbers  and  percentages.  The  chief  conclusion  to  be 
drawn  from  a  study  of  this  table  is  that  the  questions 
over  which  the  actual  break  in  relations  usually  come 
assume  about  the  same  relative  importance  each  year. 
It  would  seem  to  indicate  a  rather  discouraging  tendency 
on  the  part  of  both  organized  labor  and  some  employers 
to  "fight  it  out  along  these  lines  if  it  takes  .  .  . 
forever." 

The  record  of  lockouts  shows  nearly  the  same  tenden- 
cies. During  1920  the  percentage  of  lockouts  occasioned 
by  demands  for  increased  wages  increased  10  per  cent, 
but  this  merely  indicates  that  many  of  the  miscellaneous 
troubles  of  past  years  have  been  concentrated  into  this 
one  point  by  the  labor  unions.  The  percentage  of  lock- 
outs because  of  demands  on  the  part  of  the  workmen  for 
union  recognition  continue  in  practically  the  same  pro- 
portion, last  year  being  25.39  per  cent  and  the  year  before 
25.69  per  cent. 

A  larger  percentage  of  lockouts  involved  working  con- 
ditions in  1920,  4.47  per  cent  being  attributed  to  this 
cause. 

Building  Trades  Lead  Striking  Groups 

The  number  of  strikes  occurring  in  some  of  the  chief 
industrial  groups  is  shown  in  Fig.  2.  In  1920  the  build- 
ing trades  conducted  the  largest  number  of  strikes,  while 
the  clothing  workers  suffered  the  greatest  number  of 
lockouts.  The  leading  industry  groups  as  to  number  of 
strikes  conducted  during  the  first  three-quarters  of 
1920  line  up  as  follows: 


February  17,  1921 

have  caused  the  most  troubles.  The 
list  for  this  longer  period  appears  in 
this  order,  including  both  strikes  and 
lockouts : 

Metal  trades    2463 

Building  trades 2177 

Clothing    1689 

Mining   1302 

Transportation    1273 

There  has  been  a  fall  in  the  number 
of  mining  strikes  during  the  last  year, 
but  the  seriousness  of  the  situation  in 
this  industry  has  probably  increased 
materially,  nevertheless. 

Strikes  of  Less  Duration 

Fig.  3  shows  the  duration  of  strikes 
during  the  last  five  years.  In  1919, 
29.25  per  cent  of  the  strikes  listed 
in  this  table  lasted  from  one  to  three  months,  while  in 
1920  this  percentage  was  reduced  to  24.65  per  cent.  The 
percentage  of  those  lasting  from  1  to  2  weeks,  however, 
increased  during  1920  from  15.78  per  cent  to  18.70  per 
cent.  These  two  periods  represent  the  lengths  of  time 
during  which  the  greatest  number  of  strikes  endured. 

The  figures  for  five  years  bear  out  this  tendency,  as 
1305  strikes  during  that  period  lasted  from  1  to  3  months 
and  1257  lasted  from  1  to  2  weeks. 

The  figures  on  lockouts  indicate  that  once  a  lockout 
starts  it  has  an  excellent  chance  of  continuing  for  a  con- 
siderable length  of  time;  a  better  chance,  in  fact,  than 
the  strike.  The  reason  for  the  new  impetus  given  to 
strikes  after  the  two-week  period  is  that  the  payment 
of  strike  benefits  by  the  union  begins  at  that  time. 

The  figures  for  lockouts,  however,  show  that  in  1919 
52  per  cent  of  the  lockouts  lasted  from  1  to  3  months, 
while  only  29  per  cent  of  the  strikes  endured  that  long. 
Similarly  in  1920,  31  per  cent  of  the  lockouts  lasted  as 
long  as  this  and  only  24  per  cent  of  the  strikes.  More- 
over, the  total  figures  for  five  years  show  that  nearly 
19  per  cent  of  the  lockouts  lasted  more  than  three 
months,  while  only  5.7  per  cent  of  the  strikes  were  car- 
ried on  through  a  period  of  equal  length.  This  indicates 
that  the  economic  power  of  the  employer  is  usually  in  a 
better  position  to  withstand  a  long  industrial  battle 
than  is  that  of  the  labor  union.  It  is  obvious,  however, 
that  the  ability  to  win  a  strike  may  not  constitute  the 
summum  bonum  of  a  successful  labor  policy. 

New  York  Has  Most  Trouble 

New  York  and  Pennsylvania  maintain  their  unenviable 
position  as  leaders  in  the  number  of  industrial  disputes 


Building  trades    433 

Metal  trades   331 

Transportation    238 

Clothing  industry   215 

Textile  industry   204 

Comparing  these  figures  with  those 
of  past  years,  it  becomes  evident  that 
there  has  been  a  considerable  decrease 
of  trouble  in  the  metal  trades  during 
1920.  In  1919  the  metal  workers 
struck  527  times,  in  1920  only  331. 
The  building  trades,  on  the  other 
hand,  though  leading  the  list  in  1920, 
had  about  the  same  number  of  strikes 
as  in  past  years. 

Taking  a  period  of  five  years,  how- 
ever, including  1920,  the  metal  trades 


DURATION  OF  STRIKES  AND  LOCKOUTS  ENDING  IN  1916, 1917, 1918, 1919.  AND  FIRST  THREE-QUARTBR3  OF  1920 


STRIKES 

LOCKOUTS 

TOTAL* 

Grand 
Total 

1916 

1917 
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1919 

1920 

1916 

1917 

1918 

1919 
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1 
6 

2 
3 
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Over  3  months.. 
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60 

49 
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36 
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Fig.  3 
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Most  Strikes  Begin  in  April 

Fig.  5  shows  the  number  of  strikes 
beginning  in  each  month.  It  will  be 
noted  that  the  largest  number  begin 
in  the  spring  months  in  general  and 
in  April  and  May  in  particular.  This 
fact  can  be  attributed  to  two  causes. 
First,  that  less  physical  hardship  ac- 
crues to  the  workman  when  a  strike 
is  conducted  in  warm  weather.  Sec- 
ond, many  union  agreements  termi- 
nate in  the  months  of  April  and  May 
and  disputes  frequently  occur  in  the 
making  of  a  new  agreement. 

Who  Is  Winning? 

Fig.  4  Figures  for  the  half  of  1920,  shown 

in  Fig.  6,  indicate  that  the  battle  be- 
tween employers  and  employees  is  still  about  a  draw  in  so 
far  as  the  winning  of  strikes  is  concerned.  The  figures  at 
hand  show  that  an  exactly  equal  number  was  won  by  both 
sides  during  this  period. 

It  should  be  noted,  however,  that  every  time  a  strike 
is  compromised  the  employer  has,  in  a  sense,  lost,  since 

RESULTS  OF  STRIKES  AND  LOCKOUTS  ENDING  IN  1916,  1917,  1918,  1919,  AND  FIRST  OF  1920 


STRIKES 

LOCKOUTS 

TOTALS 

1916 

1917 

1918 

1919 

1920 

1916 

1917 

1918 

1919 

1920 

Strikes 

Lock- 
outs 

Totals 

New  York 

Pennsylvania 
Massachusetts  . . 
New  Jersey 

577 
566 
374 
411 
276 
149 
325 
57 
90 
24 
70 
66 

696 
481 
342 
219 
265 
276 
178 
290 
117 
52 
65 
62 

668 
304 
341 
138 
188 
237 
90 
126 
100 
40 
68 
59 

515 
265 
376 
171 
214 
292 
120 
78 
63 
49 
91 
79 

459 
202 
366 
120 
170 
202 
124 
54 
53 
48 
64 
44 

15 
8 
9 
6 
14 
10 
1 
1 
7 
6 
5 
5 

15 
13 
11 

8 
14 

6 

"*' 

1 
8 

21 
7 
4 

"9 

11 

2 
5 

"8 

1 

7 
10 
6 
4 
8 
10 
3 

'jf 

1 

9 

9 
5 
7 
1 

10 
6 
2 
2 

"2 

4 
3 

2,915 

1,818 

1,799 

1,059 

1,113 

1,116 

837 

605 

423 

213 

358 

310 

67 
43 
37 
19 
55 
43 
8 
9 
19 
10 
34 
11 

2,982 
1.S61 
1,836 
1,078 

Illinois.  . . . 

Washington 

Missouri 

845 
614 
442 
223 

Michigan 

321 

during  the  first  three-quarters  of  1920,  as  shown  by 
Fig.  4.  This  is  rather  to  be  expected,  however,  since  the 
number  of  strikes  is  always  likely  to  vary  with  the  de- 
gree of  labor  organization  and  both  of  these  states  are 
comparatively  highly  organized. 

Michigan,  an  important  industrial  State  also,  is  low 
in  the  list  of  industrial  disputes  re- 
sulting in  strikes.  This  is  probably 
due  to  the  fact  that  organized  labor 
has  a  comparatively  small  hold  in  that 
State  as  compared  with  Pennsylvania 
and  New  York.  The  actual  number  of 
strikes  would  naturally  be  lower  in 
Michigan  because  of  its  smaller  in- 
dustrial population,  but  the  propor- 
tionate number  is  also  somewhat 
smaller. 

Although  fifth  in  the  list  of  total 
strikes,  Ohio  has  had  more  lockouts 
than  any  State  except  New  York. 

For  five  years  the  total  number  of  Fig-  6 

strikes  in  the  States  that  have  been 
most  troubled   in  this   respect  is  as  follows: 

New  York    2915 

Pennsylvania 1818 

Massachusetts 1799 

Illinois    1116 

Ohio 1113 

NUMBER  OF  STRIKES  AND  LOCKOUTS  BEGINNING  IN  EACH  MONTH,  1916,  1917, 1918,  1919,  AND  FIRST  THREE 

QUARTERS  OF  1920 


RESULTS 

STRIKES  ENDING  IN— 

LOCKOUTS  ENDING  IN— 

1916 

1917 

1918 

1919 

1920 

1916 

1917 

1918 

1919 

1920 

727 
733 
766 

70 
99 

382 
614 

698 

131 

190 

450 
610 
668 

200 
188 

624 
533 
729 

42 
33 

136 
136 
172 

35 

180 

21 
16 
11 

3 
2 

13 

17 
21 

6 
1 

6 

16 
17 

21 

18 
16 
11 

3 

20 

7 

Employees  returned  pending  ar- 

2,395 

2,015 

2,116 

1.961 

659 

53 

5S 

64 

68 

Yew 

Janu- 
ary 

Feb- 
ru- 
ary 

March 

April 

May 

June 

July 

Au- 
gust 

Sep- 
tem- 
ber 

Octo- 
ber 

No- 
vem- 
ber 

De- 
be  r 

Month 
not 
stated 

Total 

Strikes; 
1916 
1917 
1918 

1919 

1920 

180 
274 
183 
184 
205 

203 
201 
212 
183 
194 

289 
308 
300 
175 
296 

419 
431 

308 
248 
399 

604 
451 
385 
388 
394 

340 
313 
289 
303 
348 

310 
444 
279 
300 
296 

318 
353 
273 

373 
277 

247 
340 
197 
377 
234 

257 
317 
145 
296 

193 
251 
202 
145 

147 
184 
239 
94 

174 
454 
220 
127 
183 

3,681 
4,324 
3.232 
3,253 

2,826 

Lockouts; 
1916 
HIT 
1918 
1919 
1120 

8 
14 
8 
5 
0 

3 
7 
11 
7 
S 

5 

10 

11 

6 
6 

15 
11 
11 
14 
5 

13 
12 

6 
25 
12 

14 
10 
6 

12 
14 

3 
4 

6 
6 
7 

8 
7 
5 
10 
15 

5 
0 

10 
13 
5 

4 

4 

"8 

4 
6 
5 
6 

12 
10 
6 

24 
17 
16 
3 
7 

108 
126 
105 
121 

83 

Total; 
1916 
1917 
1918 
1919 
1220 

188 
988 

191 
189 
211 

206 
211 
223 

190 

m 

294 
318 
311 
181 
302 

434 
445 
319 
262 
404 

617 
463 
391 
413 
406 

354 
323 
295 
315 
362 

313 
148 
281 
360 
303 

320 

360 
278 
383 
2»2 

252 
349 
207 
390 
239 

261 
321 
145 
304 

1117 
257 
207 
151 

149 
196 
249 
100 

128 

471 
236 
130 
190 

3,789 
4,450 
3.337 
3,374 
2,908 

Fig.  5 


labor  has  gained  something  which  it  did  not  have  under 
the  previous  status  quo.  And  even  when  the  employer 
wins  a  strike,  he  has  lost  in  charges  for  overhead  ex- 
pense, lost  production,  etc.  Thus  it  would  seem  to  be 
apparent  that  the  employer,  at  least,  never  has  any- 
thing to  gain  from  a  strike,  whether  he  is  strong  enough 
to  "win"  it  technically  or  not. 

For  this  reason,  if  not  for  many 
others,  it  is  not  likely  to  be  advan- 
tageous to  the  employer  to  lay  an  ex- 
cess of  emphasis  upon  the  "fighting" 
phases  of  his  future  labor  policy. 
Every  time  there  is  a  pitched  battle, 
he  loses.  The  very  fact  that  he  has 
capital  invested  in  plant  and  equip- 
ment makes  the  cards  stacked  against 
him. 

A.  F.  of  L.  Statistics 

The  statistics  concerning  the  Amer- 
ican Federation  of  Labor  are  com- 
piled upon  a  fiscal  year  basis,  the  fiscal 
year  of  this  organization  being  June  1 
to  June  1.  Consequently  the  figures 
presented  here  for  1920  are  really  for 
1919-1920.  Fig.  7  shows  the  growth 
of  the  A.  F.  of  L.  as  to  charters  and 
membership.  A  gain  in  membership 
of  818,740  is  recorded  during  the  last 
year,  bringing  the  total  membership 
up  to  4,078,740. 
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The  figures  show  a  net  gain  of  about  4000  charters  for 
the  year,  approximately  37,000  local  unions  now  being 
affiliated  with  the  Federation.  The  chart  shown  in  Fig. 
8  depicts  the  growth  of  the  A.  F.  of  L.  since  its  founding 
in  1881. 

It  is  probable  that  some  drop  in  membership  will  be 
noted  when  the  figures  for  1921  appear  next  June,  since 
an  industrial  depression  of  the  present  kind  always  has 
a  definite  effect  upon  union  membership.  This  is  largely 
a  matter  of  inability  to  pay  dues  and  the  necessity  for 
getting  work  of  some  kind  to  tide  over  the  bad  times, 
whether  it  be  in  conformity  with  union  regulations  or 
not.  While  union  officials  will  not  officially  admit  that 
they  expect  a  drop  in  membership,  there  is  little  doubt 
but  that  they  realize  the  very  strong  possibility  of  such 
a  change. 

The  strike  statistics  of  the  A.  F.  of  L.,  covering  a  pe- 
riod of  ten  years,  shown  in  Fig.  9,  present  some  interest- 
ing facts.  The  number  of  strikes  decreased  during  1920, 
but  the  numbers  involved  increased  213  per  cent,  as  com- 
pared with  the  number  involved  during  the  previous 
year.  Nearly  two  million  men  were  involved  in  the 
strikes  conducted  by  the  A.  F.  of  L.  during  1920,  nearly 
two-thirds  as  many  as  comprised  the  entire  citizen  army 
raised  by  the  United  States  to  fight  the  war  against 
Germany  and  her  allies. 

In  other  words,  the  A.  F.  of  L.  was  able  to  muster  213 
per  cent  more  striking  power  in  1920  than  ever  before. 
And  as  a  result  of  this  increased  striking  power,  it  bene- 
fited 188  per  cent  more  men  than  before. 

Cost  of  Strikes 

The  cost  of  conducting  these  strikes  during  1920,  al- 
though larger  in  the  aggregate  than  during  1919  and 
1918,  was  not  as  large  as  the  aggregate  for  1911,  1913 
and  1915  when  far  less  men  were  involved  and  bene- 
fited. 

STATISTICS  CONCERNING  AMERICAN  FEDERATION  OF  LABOR 


Fig.  8 — Membersliip  of  American  Federation  of 
Labor  1881  to  1920 


National  and 

International 
Unions 

Local  Unions 

Charters  Issued 

Charters  Surrendered 

Membership 

1911 

i  545 

1,358 

117,568 

1912 

112 

20,964 

2,388 

1 .  422 

216,012 

1913 

111 

20.046 

2  682 

1,348 

295.695 

1914 

110 

21.4fi0 

2,578 

1,351 

'C\s_'_> 

1915 

111) 

21.SS7 

1  791 

1.421 

38.509 

1916 

111 

21.711 

2.699 

4.403 

267. 152 

91" 

111 

26,761 

3,793 

1,557 

319,671 

mis 

111 

27  755 

J. '177 

1,052 

591,498 

1919 

111 

33,852 

6,743 

1.710 

325,449 

1920 

110 

37.000 

5,449 

1,639 

818,740 

Fig.   7 

The  total  cost  of  strikes  to  the  A.  F.  of  L.  during  the 
last  ten  years  has  been  $28,581,587.  This  is  a  stagger- 
ing total  when  interpreted  in  terms  of  economic  loss. 
When  it  is  remembered  that  as  much  has  probably  been 
expended  by  employers,  either  directly 
or  indirectly,  in  combating  the  activ- 
ities of  this  organization  the  figures 
present  a  startling  total,  and  a  rather 
practical  indictment  of  the  present 
methods  of  conducting  industrial  re- 
lationships. 

There  is  no  ready  made  plan  that 
can  be  adopted  to  eliminate  this  pro- 
digious waste,  but  a  constant  and  con- 
scientious study  of  all  the  factors 
involved  in  human  relationships  in 
industry  will  gradually  reduce  the 
sums  expended  to  organize  and  equip 
industrial  fighting  machines.     Merely 


fighting  the  unions,  without  building  very  definitely  in  a 
constructive  way,  offers  no  solution  to  the  labor  problem ; 
the  problem  which  involves  this  enormous  economic  waste. 
There  are  two  ways  of  combating  the 
problem.     The  one,  to  organize  funds 
and   forces   with   which   to   do    battle 
with  labor  and  its  organizations  which 
make    certain    demands    inconsistent 
with  efficient  production  and  true  eco- 
nomic  service.     The   other,   to   study 
the  fundamental  causes  which  under- 
lie industrial  unrest,  investigate  and 
experiment  in  methods  of  eliminating 
those  causes,  and  seek  through  hard 
work    and    thoughtfulness    to    bring 
human  relationships  in  industry  to  a 
sane   and   normal   condition   mutually 
satisfactory  to  employer  and  employee. 
Certainly  the   sum  of  about  $60,000,000   expended   in 
industrial  warfare  during  the  last  ten  years  could  have 
been  more  effectively  and  beneficially  used  if  employers 
had   been   able   to   work   out   in   a    practical    way   some 
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Number 

Strikes 

Strikes 

Strikes 

Striki  ■■ 

Number 

Number 

I  lost  "i 

Lost 

Compro- 
mised 

Pending 

Involved 

Benefitted 

1911 

1,086 

642 

93 

90 

261 

170.526 

104,655 

M.709,551 

11112 

772 

378 

61 

58 

.'75 

73,069 

H.  177 

1913 

969 

554 

65 

89 

261 

294,644 

186,644 

3.345,721 

1011 

957 

54:; 

60 

lis 

236 

131. 324 

74,350 

4.280,307 

1915 

1,004 

552 

119 

115 

218 

144,932 

;  U8.831 

I'M,, 

1135 

49 

133 

305 

260.015 

126,181 

2.70S.7S9 

1917 

1.  117 

897 

SI', 

120 

314 

194.. 802 

2,291,087 

[918 

||J2 

570 

43 

108 

201 

140.042 

134.033 

It 

mm 

1,515 

1030 

52 

1711 

163 

234,  166 

203,876 

1.  191,833 

1920 

i    |55 

706 

88 

186 

275 

734,056 

3,212,056 

11,501 

7007 

716 

1187 

2609 

2.377.46S 

1.737.057 

128,581,587 

Fig.  9 
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method  of  handling  human  relationships  which  would 
give  every  man  a  real  opportunity  for  individual  de- 
velopment and  a  square  deal  in  every  phase  of  his  con- 
tact with  the  factory  and  the  industry. 

A  Comparison 

While  all  of  the  strikes  listed  by  the  Department  of 
Labor  are  not,  of  course,  A.  F.  of  L.  strikes,  it  is  likely 
that  a  good  proportion  of  them  are,  since  the  A.  F.  of  L. 
is  by  far  the  largest  labor  organization  in  this  country. 
And  the  vast  majority  of  strikes  are  conducted  by  organ- 
ized labor.  The  graphic  chart  shown  in  Fig.  10  pre- 
sents the  results  of  strikes  during  the  years  of  1916, 
1917,  1918  and  1919  as  shown  by  the  figures  of  the  Bu- 
reau of  Labor  Statistics  and  by  the  A.  F.  of  L.  While 
it  is  not  to  be  expected  that  these  curves  would  coincide, 
it  would  be  reasonable  to  expect  that  some  similarity  of 
proportion  would  exist  between  the  two. 

The  relative  position  of  the  lines  is  of  interest  in  con- 
nection with  this  chart — not  the  actual  figures.  For  ex- 
ample, granting  that  strikes  seldom  occur  except  when 
employees  are  organized  and  that  the  A.  F.  of  L.  includes 
the  vast  majority  of  organized  employees  in  this  coun- 
try, it  would  follow  that  the  proportion  of  strikes  won 
by  employers  in  A.  F.  of  L.  strikes  would  be  relatively 
the  same  as  the  percentage  of  strikes  won  by  employers 
in  all  the  strikes  recorded,  and  similarly,  in  regard  to 
the  strikes  won  by  employees  and  strikes  compromised. 

The  chart  shows,  however,  that  in  the  case  of  the  Bu- 
reau of  Labor  statistics  figures  the  number  of  strikes 
won  by  employers  and  employees,  for  instance,  was  al- 
most the  same  in  1916,  while  the  A.  F.  of  L.  figures  show 
the  number  won  by  employees  to  be  about  nineteen 
times  as  great  as  the  number  won  by  employers.  The 
relation  may  be  expressed  in  a  proportion  which  brings 
out  clearly  the  divergence: 

Employers  won:  employees  won:  compromised: 
1:20:3  (A.  F.  of  L.  figures) 
1:1   1  58:1  5  58  (Labor  Dept.  figures) 


% 

5SP/W/ 

.<■ 

a  ooo     \ 
-n 

5O0>      ^ 
1 

p\ 

\_, 

^v'or" 

o> 

/ 

\\ 

''i 

3    -0 

\\ 

A 

3\               /A 

'V 

o\    V^C 

4? 

m 

O   jj, 

* 

w 

v 

•\\ 

V 
V 

V 

101b       1017        1918        1919       1920 


V* 

1 
o 

AC 

: 

\ 

a 

: 

\ 

t 

/ 

0 

\ 

• 

\ 

\& 

\ 

,,'" 

'* 

■ 

*, 

/ 

' 

\ 

\ 

.' 

! 

•'i 

3 

;r 

o 

1    .<! 

0 

„— 

-— ' 

__C(JMPf; 

OM\> 

<0. 

9? 

3fV£0 

0 

1 

"*" 

116 

1 

117 

i« 

UK 

w 

9 

1920 

Fig.  10 


A  similar  divergence  is  noted  in  the  examination  of 
figures  for  other  years.  The  number  of  strikes  won  by 
employees  in  the  A.  F.  of  L.  curve  never  approaches  even 
closely  the  curve  of  strikes  won  by  employers,  while  on 
the  other  chart  this  first  line  crosses  the  latter  at  one 
point  and  practically  meets  it  at  two  others. 

This  case  is  cited  chiefly  as  an  example  of  the  diffi- 
culties which  are  encountered  in  attempting  to  reach 
any  definite  conclusions  in  regard  to  labor  problems  on 
the  basis  of  published  statistics.  The  absence  of  stand- 
ards of  compilation  and  definition  of  terms  renders  it 
almost  impossible  to  obtain  anything  like  accurate  figures 
in  a  great  many  cases. 

Unemployment 

The  recent  survey  of  unemployment  made  by  the  U.  S. 
Employment  Service  presents  the  best  figures  available. 
This  was,  in  fact,  a  survey  of  employment  rather  than 
of  unemployment.  The  number  of  employees  at  work  in 
the  various  plants  throughout  the  country  was  deter- 
mined and  the  total  subtracted  from  a  similar  total  of 
a  year  before. 

It  was  found  that  3,473,466  less  persons  were  em- 
ployed than  a  year  ago.  It  is  reasonable  to  take  this 
figure  as  a  close  estimate  of  the  number  of  unemployed 
in  the  United  States  at  the  time  of  the  survey,  which 
ended  about  Jan.  25. 

Thfs  is  true  because  all  the  industries  and  all  the 
States  throughout  the  country  were  covered  by  the  sur- 
vey. The  only  place  men  could  have  gone  without  being 
unemployed  now  is  back  to  the  farms.  Since  most  of 
the  extra  farm  work  was  over  before  the  survey  started, 
and  since  the  survey  covered  the  entire  country,  nearly 
this  number  of  men  must  be  regarded  as  unemployed  at 
present. 

The  automobile  trade  showed  the  biggest  reduction 
with  a  loss  of  69  per  cent,  while  the  building  trades  were 
second  with  52  per  cent.  Following  is  a  list  of  reduc- 
tions in  some  of  the  chief  industries: 

Per  cent 

Automobile  and  accessory   69 

Building  trades    52 

Textile    35.5 

Leather 35 

Lumber  and   house  furniture 32 

Metal  trades,  foundries,  etc 30.5 

Packing    19 

Clay,  glass,  cement,  etc 19 

Michigan  showed  a  greater  proportion  of  reduction 
than  any  other  State,  with  82  per  cent  less  employees 
than  a  year  ago.  This  does  not  necessarily  mean  that 
all  these  idle  men  are  still  in  the  State  of  Michigan,  but 
it  does  mean  that  they  are  probably  idle  somewhere. 
Following  is  the  percentage  of  reduction  in  some  of  the 
chief  industrial  States: 
f  Per  cent 

Michigan    82 

Ohio     I 50 

Indiana     50 

Illinois     44 

Connecticut    43 

Massachusetts 38 

Wisconsin     32 

New  York    28 

New  Jersey  22 

It  is  worth  while  to  consider  these  figures  concerning 
unemployment  in  connection  with  those  concerning 
strikes  and  industrial  unrest.  An  industrial  condition 
such  as  prevails  at  the  present  time  makes  less  blatant 
the  voice  of  organized  labor  and  in  that  sense  promises 
for  the  time  being  less  virulent  labor  trouble.  It  may 
be  said  that  industrial  depression  reduces  unrest  so  far 
as  organized  labor  is  concerned. 
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At  the  same  time,  a  knowledge  of  human  nature  leads 
to  the  belief  that  industrial  depression  tends  to  increase 
unrest  so  far  as  the  individual  is  concerned.  Henry  L. 
Doherty,  president  of  the  Cities  Service  Co.  of  New- 
York,  recently  voiced  this  idea  when  he  said  in  effect 
that  he  believed  hunger  to  be  more  provocative  of  radi- 
calism than  high  wages  and  plenty  of  work.  It  is  nat- 
ural for  the  man  who  is  out  of  work  and  in  trouble  to 
come  rapidly  to  the  conclusion  that  something  is  wrong 
with  the  world.  He  will  probably  come  to  this  conclusion 
through  a  successive  series  of  psychological  reactions 
than  through  any  ordered  method  of  reasoning,  but  if  he 
is  "out  of  luck"  long  enough  he  is  almost  certain  to  ar- 
rive there. 

And  just  as  it  is  necessary  to  work  from  the  indi- 
vidual to  the  group  in  seeking  to  make  permanent  ad- 
justment of  human  relationships  in  industry,  so  is  the 
unrest  which  germinates  and  grows  in  a  number  of  in- 
dividuals likely  in  the  long  run  to  be  more  troublesome 
and  potent  than  even  the  organized  labor  movement 
which  begins  with  the  group  and  works  down  to  the  in- 
dividual. 

The  figures  on  strikes  are  printed  in  this  article.  The 
figures  on  industrial  unrest  as  comprised  in  the  more 
important  factors  of  individual  convictions  and  reac- 
tions can  never  be  gathered.  But  they  are  none  the  less 
important  and  must  be  recognized  and  seriously  consid- 
ered, even  though  immediate  circumstances  show  on  the 
surface  a  cessation  of  active  industrial  unrest.  It  is  for 
this  reason  that  attention  is  called  to  them  in  this  article, 
even  though  statistics  cannot  be  compiled  to  accompany 
the  discussion.  It  brings  again  to  light  the  idea  that  a 
study  of  the  individual  and  the  proper  attention  to  his 
development  and  desires  is  the  first  requisite  in  attempt- 
ing to  find  a  permanent  solution  to  labor  difficulties. 

Wages  and  Cost  of  Living 

Wages  are  now  generally  in  a  state  of  flux,  so  that 
wage  statistics  which  might  have  been  compiled  yester- 
day would  not  be  a  true  picture  of  the  condition  to-day. 
Moreover,  general  wage  surveys,  by  whomever  made,  are 
usually  open  to  so  many  criticisms  and  objections  as  to 
render  them  of  comparatively  minor  value. 

Cost  of  living  surveys  are  open  to  the  same  criticism. 
Yet  there  is  a  certain  value  in  surveys  made  at  stated 
periods  on  the  same  basis  by  a  single  competent  agency. 
It  is  almost  impossible,  however,  to  get  satisfactory 
statistics  upon  which  to  compare  in  a  general  way  cost 
of  living  and  wages.  It  may  be  very  possible  and  valu- 
able, however,  to  make  such  comparison  in  a  specific 
case  or  for  a  small  unit. 

With  this  thought  in  mind,  the  chart  shown  in  Fig. 
11  is  presented.  It  shows  the  average  rise  and  fall  of  the 
cost  of  living  in  19  cities,  all  important  in  the  automotive 
industry,  from  1914  to  1920  inclusive.  The  chart  has  been 
prepared  on  the  basis  of  figures  compiled  according  to 
stable  standards  each  year  by  the  Bureau  of  Labor  Sta- 
tistics. 

Similar  wage  scales,  prepared  by  various  other  agen- 
cies, vary  so  materially  that  it  has  not  been  advisable  to 
attempt  the  charting  of  a  wage  curve.  It  is  possible, 
however,  for  any  particular  plant  to  plot  its  own  wage 
curve  along  with  the  cost  of  living  curve. 

Wage  Reductions 

No  complete  data  are  available  on  wage  reductions, 
but  a  survey  of  a  large  number  of  automotive  plants  re- 
veals some  general  tendencies.  The  chief  question  con- 
cerns the  time  at  which  wages  should  be  reduced  and 
still  give  both  employer  and  employee  a  square  deal  in 
the  matter. 
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Fig.  11 

Most  factories  have  already  reduced  wages  in  one 
way  or  another.  Even  aside  from  reductions  in  working 
time,  which  temporarily  reduce  wages,  a  majority  of 
firms  have  already  made  an  actual  cut  in  wages.  There 
are  still  a  number  of  firms,  however,  which  have  main- 
tained wage  scales  up  to  the  present  time  and  which 
do  not  contemplate  reductions  in  the  immediate  future 
unless  there  is  a  distinct  drop  in  cost  of  living  prices. 

There  has  been  great  variation,  however,  both  in  the 
size  of  reductions  made  and  in  the  method  of  making 
them.  Some  manufacturers  have  put  the  facts  of  the 
situation  squarely  before  their  employees  and  have  taken 
considerable  pains  to  sell  them  on  the  idea  that  reduc- 
tions are  necessary. 

Others  have  simply  posted  a  notice  that  reductions 
were  to  go  into  effect  and  stated  how  great  the  reduction 
would  be. 

Still  others  have  discharged  the  men  and  superficially 
shut  down  their  plant,  to  re-open  it  the  next  day  and  hire 
men  back  at  lower  rates. 

Hours  of  Work 

The  question  of  hours  has  rather  been  reversed 
within  recent  months.  Workmen  have  been  desiring  to 
work  more  hours  than  manufacturers  have  been  able  to 
allow  them.  This  is  the  general  condition  at  the  present 
time. 

In  some  cases,  however,  manufacturers  have  been 
coupling  demands  for  increased  working  hours  with  de- 
mands for  decreased  wages.  In  other  words,  they  in- 
dicate that  the  real  reason  for  shutting  down  the  plant 
is  not  lack  of  orders,  but  a  desire  to  take  advantage  of 
the  present  situation  to  "put  labor  in  its  place." 

This  latter  situation,  however,  does  not  apply  to  the 
automotive  industry,  so  far  as  can  be  learned,  and  is 
merely  mentioned  as  an  indication  of  what  is  being  done 
by  some  manufacturers  in  other  lines  of  work. 

Personnel  Work  and  Shop  Committees 

There  has  been  a  falling  off  in  the  amount  of  "wel- 
fare" and  personnel  work  being  done  in  many  plants 
since  the  beginning  of  the  business  depression.  It  is 
natural  that  this  work  should  be  contracted  to  a  certain 
extent  along  with  the  other  activities  of  the  manufac- 
turing plant,  but  in  some  places  the  curtailment  in  this 
department  has  been  in  much  larger  proportion  than  im 
any  other  department. 
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It  will  undoubtedly  mean  a  great  saving  of  wasted 
money  in  some  plants  to  dispense  with  ill-conceived  and 
not  very  effective  "welfare"  work.  But  even  a  super- 
ficial study  of  the  situation  shows  that  the  over-curtail- 
ment of  intelligent  employment  and  personnel  work  will 
work  great  harm  in  the  long  run.  As  pointed  out  .previ- 
ously in  Automotive  Industries,  the  present  time  offers 
an  unusual  opportunity  for  the  manufacturer  to  put  his 
house  in  order  as  regards  industrial  relations.  By  ef- 
fective and  intelligent  personnel  work  in  building  his 
force  back  to  normal,  he  can  get  together  an  organiza- 
tion of  efficient,  enthusiastic  workers  such  as  he  has 
long  been  unable  to  obtain. 

And  for  the  very  reason  that  many  manufacturers 
will  take  advantage  of  the  present  situation  to  "get  back 
at  labor,"  the  manufacturer  who  operates  now  on  a  real 
"square  deal"  basis  will  find  himself  in  a  very  strong 
position  when  normal  production  is  again  resumed. 


Shop  committees  have  been  abandoned  in  a  few  cases, 
but  most  plants  which  have  had  in  operation  an  em- 
ployees' representation  plan  for  a  considerable  length 
of  time  are  still  operating  on  that  basis.  The  present 
time  will  be  one  of  real  test  for  many  of  these  plans, 
and  some  of  those  which  have  been  operated  most  effec- 
tively and  which  were  installed  because  the  management 
honestly  desired  to  consult  with  its  employees  and  to 
give  them  a  normal  channel  through  which  to  obtain  a 
practical  working  out  of  the  "square  deal"  idea  give 
every  indication  of  weathering  the  present  storm. 

As  stated  at  the  beginning  of  this  article,  the  unfor- 
tunate part  about  labor  statistics  is  the  utter  absence  of 
vital  ones  and  the  rather  confused  condition  of  many  of 
those  which  are  compiled.  This  is,  of  course,  to  be  ex- 
pected when  dealing  with  anything  so  complex  as  the 
human  element,  but  it  is  possible,  nevertheless,  for  better 
and  more  valuable  records  to  be  developed  in  the  future. 


An  Analysis  of  the  Farm  Lighting  Plant  Industry 
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leaving  only  an  overcharging  switch  and  sometimes  a 
"restart"  button  exposed,  the  latter  being  used  after  a 
trouble  stop  has  been  made  and  the  difficulty  remedied. 
A  noteworthy  feature  in  connection  with  full  automatic 
systems  has  been  recently  introduced  by  one  manufac- 
turer whereby  the  automatic  control  is  instantly  re- 
movable and  may  thus  be  sent  to  a  service  depot  for 
repairs. 

Engine  Types. — Over  90  per  cent  of  the  engines,  used 
have  one  cylinder,  3  h.p.  being  the  average  maximum 
power  for  this  class.  Two  cylinder  engines  are  used 
with  powers  ranging  between  3  and  8  h.p.,  fours  between 
8  and  20  h.p.  and  sixes  for  sizes  larger.  Only  4  per  cent 
have  two-stroke  cycle  engines,  one  is  a  semi-Diesel  and 
the  remainder  are  conventional  four-stroke  cycle  en- 
gines, having  low  compression  ratios  to  make  them 
suitable  for  kerosene  operation. 

Air  cooling  is  used  on  only  11  per  cent  of  the  models. 
Four  are  cooled  by  combination  air  and  water,  one  uses 
oil  for  a  cooling  medium  and  the  remainder  are  cooled 
by  water  circulating  through  an  automobile  type  radi- 
ator or  simple  cooling  tank. 

The  majority  of  four-stroke  cycle  engines  use  the 
poppet  valve.     Several  use  a  rotating  sleeve  valve,  one 


a  Knight  reciprocating  sleeve,  one  a  rotating  disk  valve. 

Lubrication  is  most  frequently  by  the  conventional 
splash  system.  Ten  per  cent  have  pressure  feed,  es- 
pecially the  sleeve  valve  engines.  Others  use  sight 
feeds,  oil  rings  or  oil  cups.  Babbitted  bearings,  fre- 
quently die-cast,  are  used  most  extensively  although 
anti-friction  bearings  are  becoming  more  general,  being 
used  for  crank-pin  bearings  in  some  cases. 

Over  25  per  cent  of  the  units  are  equipped  with  high- 
tension  magnetos.  Some  of  these  are  of  the  oscillating 
type.  The  remaining  ignition  systems  consist  of  the 
plain  battery-coil  type. 

The  quality  of  engineering  reflected  by  some  of  the 
engine  designs  compares  quite  favorably  with  the  most 
advanced  automobile  practice.  This  is  especially  true 
of  air  cooling,  aluminum  pistons,  reduction  in  inertia 
forces  and  the  silencing  of  overhead  valve  engines. 

Originally  all  plants  were  hand  cranked.  Now  less 
than  10  per  cent  are  so  cranked.  The  progress  of  the 
present  points  to  the  development  of  full  automatic  sys- 
tems. There  are  but  10  per  cent  of  these  now.  As  soon 
as  electric  plants  are  regarded  as  an  electric  service 
rather  than  a  machine,  more  and  more  of  our  models 
will  become  automatic. 


Present  Status  of  German  Automobile  Industry 
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The  enormous  advancing  of  car  prices,  resulted  in  an 
annulment  of  signed  delivery  contracts  by  the  factories 
described  by  me  in  my  article  of  May  27,  and  the  deal- 
ers came  into  a  very  difficult  situation,  because  they  had 
to  arrange  matters  on  the  one  hand  with  the  customers, 
to  whom  only  the  dealer  is  responsible,  on  the  other 
hand  with  the  manufacturers.  The  result  was  many  law 
suits  and  heavy  expense.  Consequently  the  German  Auto- 
mobile Dealers'  Association  was  called  upon  to  conciliate 
the  strongly  conflicting  interests.  The  good  results  of  the 
sales  work  done  by  the  dealers  were  lost  in  large  part. 
Their  earnings  furthermore  were  injured  by  the  fact  that 
the  manufacturers  endeavored  to  decrease  the  discount, 
in  proportion  to  the  advanced  prices,  in  spite  of  the  fact 
that  the  dealer  had  correspondingly  advanced  expenses. 

The  direct  sale  of  army  trucks  and  cars  to  the  cus- 
tomers and  to  the  motor  traffic  companies  in  a  certain 
degree  led  to  a  disconnection  of  the  automobile  dealers 


and  to  a  diminishing  of  their  income.  It  also  had  the 
result,  that  casual  dealers  came  in  devoting  only  part 
of  their  time  to  the  automobile  trade.  These  men 
were  interested  only  in  making  high  profits  immediately 
and  thus  lessened  the  earnings  of  the  legitimate  trade. 
In  addition  to  this,  the  dealer  did  not  receive  any  fuel 
from  the  government  and  was  compelled  to  buy  fuel  in 
illicit  trading  at  very  expensive  prices  if  he  wanted  to 
make  a  demonstration  run  for  a  customer.  Conse- 
quently the  German  dealer  has  had  a  very  hard  task  during 
recent   months. 

The  repair  shops  essentially  were  subject  to  the  same 
inconveniences  as  the  factories,  with  the  result  that  the 
working  forces  were  systematically  diminished  or  the 
shops  shut  completely. 

The  garage  business,  however,  was  very  satisfactory 
on  account  of  the  large  number  of  cars  returning  from 
the  war  and  passing  to  the  automobile  trade. 
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The  1921  Statistical  Number 

IN  placing  before  you  our  1921  edition  of  Automo- 
tive Industries  Statistical  Number  we  have 
some  misgivings.  It  is  not  that  we  have  spared  ex- 
pense and  effort  to  make  our  work  all  that  it  should 
be,  but  rather  that  in  this  fast  growing  industry  we 
sometimes  find  ourselves  in  doubt  as  to  what  we  can 
do  that  will  be  of  most  benefit  to  the  industry. 

Each  year  brings  forth  new  phases  of  our  industry 
— new  industries  within  our  own.  There  is  still  rapid 
development  in  what  might  be  called  the  fundamen- 
tals of  the  great  industry.  The  practice  and  trade 
lines  have  not  as  yet  been  stabilized  to  the  extent  of 
older  industries.    On  all  sides  there  are  problems. 

It  has  been  necessary  to  make  choice  as  to  subjects 
to  be  developed.  '  After  making  the  selection  every 
endeavor  has  been  made  to  present  the  best  informa- 
tion available.  Care  has  been  exercised  in  making 
this  information  accurate,  even  to  the  extent  of  ex- 
cluding some  last  minute  data  which  could  not  be 
checked.    There  may  be  some  errors.     We  hope  not. 


We  will  welcome  from  any  user  of  the  Statistical 
Number  suggestions  for  future  editions. 


The  Engineering  Value  of 
Statistics 

THE  value  of  statistics  to  the  engineer  is  quite 
generally  recognized,  but  is  worthy  of  emphasis 
and  should  receive  even  more  general  recognition  than 
it  is  now  accorded.  Suppose,  for  example,  that  a 
manufacturer  decides  to  put  out  a  new  chassis  model. 
If  this  model  is  to  be  commercially  successful  and 
meet  the  least  possible  sales  resistance  it  should  not 
depart,  at  least  in  most  particulars,  from  practice 
that  is  very  generally  employed  and  has  proved  most 
successful.  Consequently  it  is  necessary  that  both 
the  engineering  and  sales  departments  have  reliable 
information  on  current  practice.  This  information 
may  be  possessed  by  members  of  the  engineering 
force,  but  the  industry  is  now  so  extensive  that  it  is 
impossible  for  any  engineer  or  engineering  staff  to 
keep  up  to  date  or  keep  record  of  any  considerable 
proportion  of  changes  being  made  by  other  concerns, 
unless  recourse  is  had  to  published  statistics.  This 
need  we  endeavor  to  fill  by  data  published  from  time 
to  time  in  Automotive  Industries,  and  in  particular 
in  the  statistical  issue. 

The  information  here  published  enables  the  engi- 
neer to  know  whether  or  not  his  judgment  in  select- 
ing a  given  type  of  construction  is  confirmed  by  the 
judgment  of  other  engineers  called  upon  to  make  a 
similar  choice.  Of  course  the  practice  of  following  a 
certain  procedure  simply  because  a  majority  of  other 
organizations  do  the  same  thing  can  be  carried  to  ex- 
cess. If  the  practice  should  be  universally  followed 
there  would  be  little  if  any  progress  or  improvement, 
but  the  value  of  the  check  which  a  study  of  statistics 
makes  possible  can  scarcely  be  questioned. 

Car  manufacturers  are  not  the  only  ones  who  bene- 
fit by  the  publication  of  statistics.  The  parts  and  ac- 
cessory maker  must  follow  the  trend  of  competitors' 
design,  as  well  as  study  the  trend  of  selections  made 
by  the  assembler.  One  of  many  possible  illustrations 
will  serve  to  prove  this  statement.  In  1914  only  1 
per  cent  of  car  models  used  the  helical  or  so-called 
"spiral"  bevel  final  drive.  In  1915  the  percentage 
rose  to  nearly  10  and  in  1916  to  over  55.  To-day  no 
less  than  90  per  cent  of  models  employ  this  type  of 
drive.  No  axle  manufacturer  could  afford  to  over- 
look a  trend  of  this  character,  yet  if  he  failed  in  1915 
to  equip  his  plant  to  supply  the  demand  for  the  type 
of  drive  in  question,  he  might  easily  have  lost  much 
business  that  would  otherwise  have  been  his  in  the 
following  year. 


The  Need  of  Legislation 

INCLUDED  in  this  number  of  Automotive  Indus- 
tries is  a  revision  of  the  registration  statistics 
published  in  the  number  of  Jan.  13.  In  the  present 
printing  the  numbers  in  several  States  have  been 
changed  and  the  total  of  cars  and  trucks  has  been 


February  17,  1921 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


423 


increased  from  8,887,572  to  8,932,458.  This  change 
was  made  necessary  for  the  reason  that  it  was  not 
possible  to  obtain  at  the  time  the  former  count  went 
to  press  authorized  statements  from  several  of  the 
State  officials  concerned  with  registrations.  It  was 
not  the  fault  of  these  officials  that  this  information 
was  not  available,  but  the  fault  of  the  system  estab- 
lished by  the  State  and  which  the  officials  are  bound 
to  carry  out. 

The  gathering  of  registration  statistics  should  be 
a  simple  task.  It  appears  that  all  that  is  necessary  is 
to  ask  the  proper  State  official  for  his  figures  and 
add  them  to  get  the  proper  total.  The  task  seems  so 
simple  that  many  persons  have  ventured  to  accom- 
plish it.  Most  of  these  persons  have  learned  that 
there  is  much  more  to  it. 

In  the  first  place,  the  system  of  registration  varies 
in  each  State.  The  classification  of  vehicles  is  differ- 
ent. In  some  States  the  total  is  not  a  right  total  at 
all.  Some  classifications  must  be  subtracted,  and  in 
some  cases  classifications  that  look  different  must  be 
included.  The  local  meaning  of  re-registration,  for 
instance,  can  be  ascertained  only  by  studying  the  law 
and  the  practice  of  the  registration  office.  These  fac- 
tors may  easily  make  a  considerable  difference  in  the 
grand  total  unless  they  are  intelligently  interpreted. 

It  is  unfortunate  for  the  great  industry  that  there 
is  not  a  more  systematic  registration  of  vehicles,  and 
that  the  laws  are  not  more  uniformly  enforced.  As 
it  is,  a  count  of  registrations  from  month  to  month 
does  not  in  any  sense  indicate  the  purchase  of  motor 
vehicles  in  a  given  territory.  Rather  it  indicates  the 
degree  of  enforcement  of  the  law  in  that  territory. 
It  also  is  true  that  a  small  percentage  of  motor  ve- 
hicles escape  registration  while  some  motor  cars  are 
twice  registered  when  they  engage  in  interstate  com- 
merce.   These  factors  probably  balance  themselves. 

The  remedy  is  obvious.  It  is  a  uniform  registra- 
tion law.  This  feature  is  included  in  the  "Proposed 
Uniform  Vehicle  Law"  drafted  by  the  Motor  Vehicle 
Conference  Committee.  If  all  States  would  adopt  a 
uniform  method  of  registration  and  a  more  uniform 
method  of  making  accounts,  this  problem  would  to  a 
large  extent  be  solved.  Another  proposed  solution  is 
Federal  registration.  This,  perhaps,  would  be  wel- 
come at  a  proper  cost.  Such  a  proposal  has  been  made 
by  the  Secretary  of  the  Treasury,  but  he  wishes  to 
charge  the  automotive  vehicle  owners  $100,000,000  for 
this  service.  His  plan  would  be  merely  to  add  another 
registration  routine  and  fee  to  the  present  require- 
ments. There  already  is  grumbling  among  vehicle 
owners  as  to  registration  routine  and  fees.  To  add 
to  this  would  draw  a  sharp  up  curve  in  the  line  of 
sales  resistance.  One  can  hardly  believe  that  the 
States  will  give  up  the  present  privilege  of  taxing 
motor  cars.  The  revenue  is  too  great  to  be  given  up. 
Many  municipalities  now  tax  vehicles  half  as  much 
as  do  the  States.    There  must  be  no  more  taxes  added. 

One  thing  is  certain  :  The  automotive  industry  has 
within  it  a  great  political  power.  It  is  the  second 
industry  in  importance  and  volume  in  the  country. 
If  this  industry  should  unite  in  making  a  reasonable 
request  it  could  not  be  denied.  The  fact  that  it  suf- 
fers from  bad  legislation  is  its  own  fault.    If  the  en- 


tire industry  would  place  itself  whole-heartedly  on  the 
side  of  fair  and  uniioim  legislation,  it  would  get  its 
desserts.  This  is  the  possibility.  The  facts  are  dif- 
ferent. There  is  frequently  division  in  the  ranks  of 
the  industry  as  to  legislation.  Selfishness  as  to  re- 
sults sometimes  crops  out  before  the  first  score  is 
made.  If  ever  a  situation  required  team  work,  it  is 
the  present  situation  as  to  automotive  legislation. 
Forget  details  for  the  present  and  get  behind  the 
movement  as  represented  by  the  Motor  Vehicle  Con- 
ference Committee. 


Labor  Statistics 

THE  exact  meaning  of  any  particular  set  of  labor 
statistics  is  always  difficult  to  determine  for  two 
reasons : 

First :  No  clear  definition  of  terms  has  become  gen- 
eral ;  there  is  little  standardization  of  terminology  in 
this  field  of  industrial  organization,  and  consequently 
the  statistician  may  be  talking  about  one  thing  and 
his  listener  be  thinking  of  another. 

Secondly :  The  really  vital  factors  of  the  labor  and 
industrial  relations  problem  have  not  yet  been  re- 
duced to  a  definite  and  concrete  form  which  will  lend 
itself  to  statistical  treatment.  So  many  of  these 
fundamental  things  lie  within  the  minds  and  the  psy- 
chological reactions  of  numerous  individuals  that  in 
only  isolated  instances  has  their  very  presence  been 
recognized  ;  and  in  still  fewer  instances  has  a  thought- 
ful, intelligent,  and  sustained  effort  been  put  forth  to 
analyze  them  carefully  and  to  determine  what  man- 
ner of  things  they  actually  are. 

The  chief  value  of  labor  statistics  that  are  avail- 
able— and  of  any  that  are  likely  to  be  available  for 
many  years — is  that  they  do  indicate  in  a  general 
way  certain  broad  facts  and  tendencies.  The  fact 
that  there  were  more  than  two  thousand  strikes 
during  the  first  nine  months  of  1920  indicates,  of 
course,  that  an  active  industrial  struggle  is  taking 
place,  but  the  frequency  of  the  strikes  is  no  gage 
whatever  as  regards  the  increase  or  decrease  of 
fundamental  industrial  unrest.  It  is  merely  a  gage 
of  the  fighting  strength  of  the  unions  and  the  em- 
ployers. 

So  with  figures  showing  the  causes  of  strikes. 
These  causes  were  merely  the  technical  point  over 
which  the  strikes  broke  in  each  case,  and  bear  only 
a  distant  relation  to  the  underlying  causes,  which 
must  be  traced  back  into  the  reactions  of  the 
various  individuals  comprising  the  employer  and  em- 
ployee groups  involved. 

Present  labor  statistics,  then,  are  useful  as  indi- 
cators of  general  trends  of  certain  particular  phases 
of  the  labor  problem.  They  are  of  distinct  value 
when  put  to  such  a  use,  and  can  be  profitably  studied 
from  that  standpoint.  It  is  a  mistake,  however,  to 
attempt  to  use  them  as  accurate  and  detailed  guides 
in  any  sense  of  the  words. 

It  is  an  unfortunate  fact  that  in  utilizing  any  set  of 

labor  statistics  for  purposes  <>f  analysis,  it  is  neces- 

irv  to  examine  rather  carefully  the  agency  by  which 

they   were   prepared   and    to   understand   the    basic 

standards  on  which  the  final  results  were  computed. 
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Industry  as  Whole 
Must  Unite  on  Plan 

Congress  Sentiment  Leans  Heavi- 
ly Toward  New  Levies  on 
Motor  Vehicles 

WASHINGTON,  Feb.  12.— Thor- 
ough inquiry  into  the  attitude  of  Con- 
gressional leaders  toward  the  tax 
problems  of  the  automotive  industry 
indicates  strongly  that  unless  there  is 
a  marked  change  of  sentiment,  a  ma- 
jor portion  of  Secretary  of  the  Treas- 
ury Houston's  plan  for  additional 
taxes  will  be  accepted  without  appre- 
ciable revision.  Sounding  out  senti- 
ment of  Senators  and  committee  lead- 
ers of  the  House  revealed  an  unmis- 
takable tendency  to  impose  a  tax 
which  would  check  purchases  of  auto- 
mobiles by  individuals  of  small  means. 
There  are  legislators  who  believe  that 
imposition  of  additional  taxes  on  mo- 
tor cars  would  put  the  brakes  on  in- 
flation which,  they  claim,  is  brought 
about  by  hundreds  of  thousands  who 
buy  machines  on  credit  and  cannot  af- 
ford it. 

These  statements  are  based  on  per- 
sonal opinions  of  Congressional  lead- 
ers whose  chief  object  is  to  raise  rev- 
enue. Confidence  seems  to  prevail 
throughout  the  industry  that  the  rec- 
ommendations of  Secretary  Houston 
for  a  50c  per  horsepower  tax 
would  fail  because  of  the  inevitable 
opposition  of  8,000,000  car  owners. 
There  are  Congressmen  who  admit 
that  such  a  tax  would  be  inimical  to 
the  development  of  a  great  industry, 
but  in  the  next  breath  say  that  it  is 
the  only  logical  way  to  reduce  extrav- 
agance. With  few  exceptions,  the  ad- 
vocates of  this  plan  concede  the  essen- 
tiality of  the  automobile,  but  they 
claim  that  if  horsepower  and  gasoline 
taxes  were  thus  levied  they  would 
serve  to  stabilize  general  business 
through  deflation.  It  is  believed  that 
the  most  effective  opposition  to  the 
Treasury  program  will  come  from 
farming  communities,  where  the  ef- 
fects of  the  tax  would  be  quickly  felt. 
Will  Act  in  New  Session 

The  question  of  taxation  will  not  be 
taken  up  until  the  next  session,  which 
probably  will  be  called  for  March  14. 
Chairman  Fordney  of  the  House  Ways 
and  Means  Committee  advised  Automo- 
tive Industries  to-day  that  tariff  legis- 
lation would  be  disposed  of  and  then  at- 


$290,000,000  NEW  TAX 
ASKED  OF  INDUSTRY 

These  are  the  tax  recommenda- 
tions made  by  Secretary  Houston 
which  are  of  special  interest  to  the 
automotive  industry: — 

1.  Increase  of  the  sales  tax 
from  5  per  cent  to  10  per 
cent,  which,  it  is  esti- 
mated, will  make  an  in- 
crease   of    $100,000,000 

2.  A   Federal   license  of  cars 

based  on  50  cents  per  hp.  100,000.000 

3.  A  consumption  tax  on 
gasoline    at    2    cents    per 

gallon     90,000,000 

4.  The  truck  sales  tax  will 
be  continued  at  3  per 
cent,  despite  efforts  to 
have    it   eliminated 

New   taxes   from    industry.   $290,000,000 


tention  devoted  to  questions  of  internal 
revenue.  He  stated  that  his  time  had 
been  completely  taken  up  with  tariff 
matters  so  that  he  has  made  but  little 
study  of  the  probable  effects  the  adoption 
of  the  Houston  program  would  have  on 
the  automotive  trade. 

He  declared  that  representatives  of  the 
industry  would  be  allowed  sufficient  time 
to  present  their  arguments  as  to  taxa- 
tion. Chairman  Fordney  pointed  out  that 
the  committee  was  concerned  solely  with 
the  problem  of  producing  a  yield  of  $5,- 
000,000,000  or  $8,000,000,000,  a  sum 
which  is  required  to  maintain  the  Federal 
Government  and  retire  financial  obliga- 
tions during  the  next  fiscal  year. 

The  proposals  of  Secretary  Houston, 
which  would  assess  the  automobile  indus- 
try ,?290,000,000  over  and  above  its  pres- 
ent contribution  to  the  public  revenues, 
were  suggested  as  a  means  of  bringing 
more  money  into  the  Treasury.  Recog- 
nizing the  economic  movement  which 
must  inevitably  result  from  the  new  levy, 
certain  Congressional  leaders,  stressing 
the  necessity  for  economy  in  Govern- 
mental and  private  enterprise,  have  seized 
upon  it  as  an  effective  weapon  to  force 
deflation. 

Would  Make  Cars  Luxuries 

The  attitude  assumed  by  these  agita- 
tors,  whose  methods  of  economy  border 
dangerously    on    parsimony,    is    reflected 
in  the   statement  of  an  influential  legis-  . 
lator  who  said: 

"There  are  thousands  of  people  driving 
cars  to-day  who  cannot  make  their  pay- 
ments and  are  so  situated  that  they  may 
never  own  the  machine  outright.  This 
condition  only  helps  inflation  when  it  is 
deflation  we  want.  If  a  man  finds  an 
automobile  an  essential  utility  then  he 
(Continued  on  page  434) 


Organizations  Will 
Confer  on  Program 

General    Sentiment   Favors    Sales 

Tax — N.  A.  C.  C.  Formulates 

Plan  of  Action 

NEW  YORK,  Feb.  14— Efforts  are  be- 
ing made  to  bring  together  all  branches 
of  the  automotive  industry  for  concerted 
action  in  opposition  to  proposals  for  levy- 
ing additional  Federal  taxes  on  motor 
vehicles.  The  impression  has  gained 
ground  here  that  there  was  little  proba- 
bility of  serious  consideration  being  given 
by  Congress  to  the  proposals  made  by 
Secretary  of  the  Treasury  Houston  along 
this  line  but  it  is  becoming  evident  that 
an  additional  burden  will  be  placed  upon 
the  industry  unless  there  is  a  determined 
stand  against  having  the  automotive  in- 
dustry made  the  taxation  goat. 

The  tax  committee  of  the  National  Au- 
tomobile Chamber  of  Commerce  already 
has  evolved  a  plan  for  presentation  to 
the  ways  and  means  committee  of  the 
House  at  the  special  session  which  prob- 
ably will  be  called  for  March  14.  Taxa- 
tion will  be  the  most  important  question 
considered  at  that  session  and  the  hear- 
ings on  this  subject  will  begin  in  April. 
The  recommendations  of  the  N.  A.  C.  C. 
were  made  after  consultation  by  the  com- 
mittee with  financiers  and  economic  ex- 
perts. 

The  program  outlined  calls  for  relent- 
less handling  of  the  pruning  knife  in  gov- 
ernment expenditures  and  points  out 
ways  in  which  $1,000,000,000  could  be 
saved.  The  committee  contends  that  if 
this  amount  were  eliminated  from  gov- 
ernment expenditures,  no  additional  tax- 
ation would  be  necessary,  but  if  further 
funds  were  required,  they  should  be  ob- 
tained by  a  tax  of  1  per  cent  on  all  retail 
sales. 
Will  Seek   Wide   Endorsement 

This  program  has  not  been  approved 
by  any  other  automotive  organization  al- 
though nearly  all  of  them  are  in  favor 
of  some  kind  of  a  sales  tax.  It  is  the 
plan  of  the  N.  A.  C.  C,  however,  to  ask 
every  chamber  of  commerce  in  the  United 
States  to  endorse  the  plan  it  has  formu- 
lated or  propose  a  program  of  its  own 
and  every  effort  will  be  made  to  arouse 
sentiment  in  favor  of  a  sales  tax. 

This  form  of  taxation  already  has  been 
commended  by  various  organizations  as 
well  as  by  prominent  bankers  and  econ- 
omists. The  chief  objection  to  it  is  that 
it  would  be  paid  by  the  ultimate  con- 
sumer and  many  unscrupulous  dealers 
would  use  the  excuse  of  a  1  per  cent  tax 
to  add  several  times  that  amount  to  re- 
tail prices.  This  consideration  may  weigh 
(Continued  on  page  434) 


February  17,  1921 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


425 


-I  ...  .... 

I  Ford  Reorganization  Assumes  Form  | 

mini  iiiiiiiiiiiinii 


Campbell  Probable 
Choice  as  Treasurer 

Sorenson    Mentioned   as    General 

Manager — Bankers    Discredit 

Company's  Independence 

DETROIT,  Feb.  15— Shifting  of  the 
proposed  line-up  of  the  reorganization  at 
the  Ford  plant  puts  W.  R.  Campbell  in 
the  office  of  treasurer.  While  there  is  no 
official  confirmation  of  this  report,  a 
statement  made  to  Automotive  Indus- 
tries to-day  by  Campbell,  the  first  he 
has  made  since  he  was  asked  by  Henry 
Ford  to  accept  the  general  managership, 
virtually  was  an  admission  he  would  as- 
sume the  office  of  treasurer. 

Campbell  has  been  in  nominal  control 
at  Highland  Park  for  a  month  and  has 
been  at  the  plant  all  of  every  day  during 
the  period  "simply  helping  to  get  things 
straightened  out  and  in  shape  for  quan- 
tity production  when  the  plant  starts," 
as  he  expressed  it. 

Although  Campbell  declined  when  the 
position  of  general  manager  was  offered 
him,  Ford  would  not  accept  his  refusal 
and  used  his  persuasive  powers  to  such 
good  effect  that  Campbell  is  thought  to 
have  given  in  and  Highland  Park  officials 
declared  it  certain  he  would  succeed  to 
that  end  of  F.  L.  Klingensmith's  duties 
with  the  office  of  general  manager,  also 
held  by  Klingensmith,  given  to  some  other 
official. 

The  new  alignment  is  believed  to  mean 
that  Ford  will  act  on  his  first  impulse 
and  give  the  position  of  general  manager 
to  Charles  E.  Sorensen,  now  in  charge 
of  the  Dearborn  and  River  Rouge  plants. 
Some  persons  still  contend  Ford  will  go 
outside  the  organization  to  get  a  new 
general  manager  but  the  feeling  among 
Highland  Park  officials  is  that  Sorensen 
will  be  named.     t 

Statement   Promised    Next    Week 

At  any  rate,  details  regarding  organi- 
zation, personnel  and  plans  are  promised 
by  Campbell  the  latter  part  of  next  week. 
Campbell,  who  is  regarded  as  one  of  the 
big  men  in  the  industry,  has  a  pleasing 
personality,  is  easily  approached  and  ac- 
cessible when  not  surrounded  by  the  safe- 
guards of  private-  secretaries  and  other 
buffers  placed  by  Ford  to  ward  off  news- 
Taper  men  and  others  seeking  informa- 
tion. 

Campbell  talked  freely  although  he 
was  reticent  regarding  his  own  and  the 
Ford  company  plans,  explaining  that  his 
was  a  delicate  position  and  that  it  was 
hardly  propel  under  the  circumstances 
for  him  to  make  a  statement. 

"I  have  had  several  propositions  put  to 
me,"  said  Campbell,  "but  I  have  reached 


no  definite  decision.  There  are  several 
things  that  must  be  done  before  any  an- 
nouncement can  be  made.  Under  the  cir- 
cumstances it  would  hardly  be  proper  for 
me  to  make  any  statement  regarding  the 
company,  its  present  operations  or  fu- 
ture plans.  Mine  is  a  rather  delicate 
position  and  while  I  have  been  at  High- 
land Park  for  the  last  month  I  must  ask 
you  to  wait  till  definite  announcements 
are  ready." 

Asked  about  the  report  that  he  would 
become  treasurer  rather  than  general 
manager,  Campbell  declared  latter  posi- 
tion is  fraught  with  many  handicaps  and 
difficulties  not  to  be  encountered  in  any 
other  office  and  added: 

Campbell  to   Make   Decision 

"But  I  have  not  made  any  decision.  I 
think  I  can  promise  you  something  offi- 
cial the  latter  part  of  next  week  when, 
if  I  accept  any  of  the  propositions  pre- 
sented, a  statement  of  policies  and  plans 
will  be  in  order." 

The  "relief"  shift,  declared  by  Henry 
Ford  in  an  authorized  interview  to  num- 
ber 10,000,  went  to  work  at  Highland 
Park,  Monday,  succeeding  what  he  termed 
a  like  number  who  had  been  at  work  the 
two  preceding  weeks.  The  present  shift 
will  work  two  weeks  and  be  replaced  by 
the  first  shift,  thereby  giving  20,000  em- 
ployees work  two  weeks  each  month  pend- 
ing full  resumption. 

Reports  persist  that  the  alternating 
shifts  aggregate  not  over  5000  each  but 
no  official  will  make  a  statement,  refer- 
ring all  inquirers  to  Ford's  authorized 
interview,  the  only  feature  of  which, 
aside  from  the  cowless  milk  theory  and 
the  reiterated  statement  that  he  does  not 
want  borrowed  money,  was  a  paragraph 
outlining  the  alternating  10,000  shift 
plan.  Officials  will  not  say  how  the  men 
are  employed  or  the  amount  of  produc- 
tion, if  any,  but  the  best  information  is 
that  the  force  is  working  exclusively  on 
parts  for  dealers  rather  than  building  for 
the  assembly  line.  The  Highland  Park 
office  is  practically  cleaned  out  even  to 
stenographers,  clerks  and  office  boys. 

Guides  also  have  been  eliminated  and 
many  Detroit  visitors  seeking  opportu- 
nity to  go  through  the  big  plant  are  dis- 
appointed at  their  inability  to  secure 
admission. 

"Why  Doesn't  Plant  Operate?" 

Despite  Ford's  statement  that  he  does 
not  need  money,  representatives  of  East- 
ern financiers  continue  to  visit  Detroit 
and  presumably  confer  with  the  manu- 
facturer. Local  bankers  only  smile  when 
reference  is  made  to  Ford's  statement  of 
financial  independence.  If  prodded  they 
ask,  "Why  doesn't  the  plant  open  if 
07,000  cars  were  sold  in  January  as 
stated  in  his  interview,  for  at  same  ratio 
it  will  be  but  few  weeks  before  the  sup- 
ply on  hand  is  exhausted?" 


Seiberling  Urges 
Stockholder  Support 

Says  Goodyear  Will  Show  Profit 

for  Year  if  Financing  Is 

Consummated 

NEW  YORK,  Feb.  15— A  special  meet- 
ing of  the  stockholders  of  the  Goodyear 
Tire  &  Rubber  Co.  will  be  held  in  Akron 
on  March  4  to  act  on  the  plan  for  re- 
capitalization and  readjustment  of  the 
company's  finances.  In  a  letter  to  stock- 
holders, urging  them  to  attend  the  meet- 
ing, President  F.  A.  Seiberling  says: 

"The  plan  for  readjusting  the  debt  and 
capitalization  of  the  company  has  been 
approved  by  the  Board  of  Directors  and 
already  many  of  the  largest  creditors 
and  holders  of  a  majority  of  common 
stock  have  indicated  their  assent  to  it. 

"As  will  be  seen  from  the  statement 
of  the  company's  indebtedness  set  forth 
in  the  plan,  the  position  of  the  company 
is  exceedingly  precarious.  Since  the  an- 
nual statement  of  Oct.  31,  1920,  the  com- 
pany's indebtedness  (including  contin- 
gent liabilities,  most  of  which  will  have 
to  be  met)  has  increased  to  nearly 
$66,000,000. 

"Notwithstanding  the  discouragements 
of  the  early  months  of  the  current  fiscal 
year,  it  is  expected  that  if  the  plan  is 
consummated,  operations  of  the  recapi- 
talized company  for  the  remainder  of 
the  fiscal  year  will  show  a  considerable 
margin  of  profit  over  all  fixed  charges, 
including  contemplated  sinking  funds, 
and  over  dividends  on  prior  preference 
stock." 

In  the  last  analysis  it  will  be  the  mer- 
chandise creditors  who  will  determine 
the  fate  of  the  Goodyear  company.  If 
they  accept  the  plan  a  receivership  will 
be  avoided,  but  if  they  fail  to  do  so,  it 
probably  will  be  inevitable.  A  letter  sent 
to  them  by  the  merchandise  creditors' 
committee  says: 

Plan  Holds  Better  Promise 

"Financial  difficulties  of  Goodyear  Tire 
&  Rubber  Co.  have  been  generally  known 
for  some  time.  When  the  merchandise 
creditors'  committee  was  appointed  late 
in  December  of  last  year  a  receivership 
was  imminent  and  seemed  inevitable, 
and  it  has  thus  far  been  avoided  only 
with  great  difficulty.  After  a  thorough 
canvass  of  the  situation,  the  committee 
is  advised  that  the  present  plan  is  the 
only  available  method  of  avoiding  a  re- 
ceivership, and  that  a  receivership  would 
cause  great  delay  and  hold  out  no  prom- 
ise of  as  favorable  an  outcome  for  the 
creditors." 

It  is  understood  that  Goldman.  Sachs 
&  Co.  and  Dillon,  Read  &  Co.  have  agreed 
(Continued  on  page  433) 
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McCord  Management 
Taken  by  Creditors 

Schlack    to    Conduct    Affairs    of 

Company  Under  Committee 

— Will  Extend  Claims 


DETROIT,  Feb.  12— Joseph  D.  Schlack, 
former  vice-president  of  the  McCord 
Mfg.  Co.,  has  been  named  general  man- 
ager to  operate  the  concern  by  an  ad- 
visory committee  of  creditors  named 
yesterday.  L.  M.  Hamlin,  present  sec- 
retary and  treasurer  of  the  company, 
will  continue  in  that  capacity.  President 
A.  C.  McCord  and  his  brother  will  re- 
tain membership  on  the  Board  of  Direc- 
tors, but  will  relinquish  their  salaries  and 
will  have  no  voice  in  the  management  of 
the  company,  other  than  as  board  mem- 
bers acting  under  instructions  of  the 
advisory  committee. 

Approximately  100  merchandise  cred- 
itors and  representatives  of  a  half  dozen 
banks  attended  the  meeting  yesterday 
and  subscribed  to  the  agreement  sub- 
mitted by  a  committee  of  bankers  and 
larger  creditors,  which  contemplates  op- 
eration of  the  concern  pending  adjust- 
ment of  financial  difficulties.  The  agree- 
ment provides  that  all  claims  of  the 
company  will  be  extended  six  months 
with  privilege  of  renewal  for  a  similar 
period,  all  claimants  to  be  given  notes 
bearing  interest  from  the  date  the  agree- 
ment becomes  -effective.  The  period  of 
extension  is  a  matter  entirely  in  the 
control  of  the  advisory  committee,  which 
has  authority  at  any  time  and  for  any 
reason  to  declare  a  claim  due. 

The  committee  named  is  as  follows: 

L.  H.  Jones,  Detroit  Copper  &  Brass 
Co.;  A.  B.  Seelig,  Michigan  Copper  & 
Brass  Co.;  A.  White,  Pratt  &  Letchworth, 
Montreal;  C.  H.  Harris,  of  C.  H.  Harris, 
Inc.,  New  York;  H.  S.  Hayden,  of  Hay- 
den-Westcott  Lumber  Co.,  representing 
the  merchandise  creditors,  and  Ralph  Van 
Vechten,  Continental  and  Commercial 
Bank,  Chicago;  F.  G.  Smith,  First  &  Old 
National  Bank,  Detroit;  Walter  Dunham, 
Dime  Savings  Bank;  Averill  Tilden,  Mer- 
rill Cox  Co.,  Chicago,  and  John  Fletcher, 
Fort  Dearborn  National  Bank,  Chicago, 
representing  the  banking  creditors,  with 
Fletcher  as  chairman  of  the  committee. 

Officers   Under  Committee 

Under  the  agreement  officers,  directors 
and  stockholders  will  abide  by  the  in- 
structions of  the  advisory  committee,  and 
will  perform  any  duties  or  execute  any 
orders  issued  by  the  committee.  The 
McCord  family  interests,  which  own  65,- 
000  shares  of  no  par  common  stock, 
under  terms  of  -the  agreement,  will 
transfer  that  stock  to  trustees  named  by 
the  advisory  committee  to  assure  the 
committee  voting  power.  Hamlin  as- 
sumes the  position  of  comptroller  for 
the  committee,  the  agreement  stipulating 
that  the  concern  be  operated  pending  re- 
adjustment under  active  control  of  a 
general  manager  and  comptroller  named 
by  the  committee. 
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The  bank  creditors,  under  the  agree- 
ment, will  furnish  capital  sufficient  to 
operate  the  plants  of  the  company,  pro- 
rating the  advances  among  the  banks, 
which  new  loans,  together  with  payrolls 
and  new  material  purchases,  will  consti- 
tute a  prior  lien  against  the  company. 
The  banking  indebtedness  is  unsecured 
save  by  the  endorsements  of  the 
McCords. 

While  all  creditors  represented  yes- 
terday signed  the  agreement,  their 
claims  have  not  been  adjusted  to  market 
values,  and  that  matter  under  the  agree- 
ment is  left  in  the  hands  of  the  advisory 
committee.  In  a  statement  filed  by  ac- 
countants approximately  20  per  cent  was 
deducted  from  the  merchandise  inven- 
tories to  represent  shrinkage  in  market 
values,  and  the  committee  will  take  sim- 
ilar action  in  arriving  at  credit  value 
of  claims  of  merchandise  creditors.  It 
was  brought  out  at  the  meeting  that  the 
West  Pullman  unit  of  the  company, 
which  makes  railway  supplies,  was  the 
one  big  handicap  to  successful  operation, 
that  plant  losing  approximately  a  half 
million  dollars  last  year,  while  the  other 
plants  of  the  company  showed  fair 
profits. 
Declare  Conditions  Hopeful 

The  drain  caused  by  the  West  Pullman 
losses,  together  with  dividends  paid  by 
the  company,  are  held  to  be  responsible 
for  conditions,  which,  Chairman  Fletcher 
declared,  were  found  to  be  such  ten  days 
ago  as  to  make  quick  action  imperative. 
Fletcher  said,  however,  the  company's 
condition  was  not  such  as  to  cause  seri- 
ous concern  if  co-operation  of  the  credit- 
ors could  be  secured,  and  added  that  the 
McCords  had  been  in  every  way  fair 
throughout  all  proceedings  and  very 
willing  to  abide  by  any  suggestion  the 
bankers  made  looking  to  a  fair  and  equit- 
able adjustment  of  difficulties. 

It  was  announced  by  Fletcher  that  the 
West  Pullman  plant  now  is  closed,  and 
that  steps  looking  to  the  disposal  of  that 
unit  would  be  taken  immediately.  The 
Racine  unit,  which  builds  bodies,  and  the 
radiator  and  axle  plants  in  Detroit  are 
in  good  condition  and  have  shown  profits 
right  along,  Fletcher  said. 

The  company's  banking  and  merchan- 
dise liabilities  amount  to  approximately 
$5,000,000,  divided  about  evenly  between 
banks  and  manufacturers.  All  of  the 
creditors  showed  willingness  throughout 
the  meeting  to  co-operate  in  any  way  to 
bring  about  a  fair  adjustment,  and  the 
feeling  was  apparent  that  the  McCords 
were  taking  the  only  fair  and  reasonable 
course  for  protecting  all  concerned. 


February  17,  1921' 


Fort  Wayne  Creditors 
Ask  Receivership 

Charge   Heavy   Shrinkage   in  As- 
sets    of    Company  —  File 
$110,000  in  Claims 


FORT  WAYNE,  IND.,  Feb.  14— The 
reorganization  of  the  Fort  Wayne  Tire 
&  Rubber  Co.,  which  has  been  proceeding 
for  several  months  after  the  election  of 
new  directors  and  the  elimination  of  con- 
tracts held  by  the  promoters  who  formed 
the  company,  has  received  a  setback 
through  the  filing  of  three  suits  on  ac- 
count, demanding  $110,000  and  asking 
for  the  appointment  of  a  receiver  for  the 
company. 

The  plaintiffs  and  the  amounts  of  their 
claims  are  as  follows.  Jenckes  Spinning 
Co.,  $60,000;  Fred  Stern  &  Co.,  $48,000; 
Majestic  Tire  &  Rubber  Co.,  $3,000.  The 
complaints  recite  the  history  of  the  com- 
pany and  declare  that  after  the  recent 
reorganization  was  completed  the  credit- 
ors agreed  to  an  extension  of  credit  until 
Jan.  31  to  permit  the  new  management 
to  raise  $250,000  among  the  stockholders 
to  meet  the  company's  immediate  obli- 
gations. 

The  complaint  states  that  so  far  this 
has  been  unsuccessful.  The  complaint 
further  states  that  a  recent  audit  showed 
$200,000  in  fixed  assets,  real  estate,  etc., 
$200,000  in  material,  and  $45,000  in  ac- 
counts receivable,  making  total  assets  of 
$445,000.  The  liabilities  were  then  es- 
tablished at  $275,000. 

The  petitioners  set  out  that  the  ac- 
counts receivable  shown  in  this  audit  are 
uncollectable,  that  the  value  of  the  plant 
and  real  estate  has  decreased  through 
lack  of  a  market  and  is  worth  only  $100,- 
000,  and  that  the  material  on  hand  has 
decreased  to  a  total  value  of  $125,000, 
making  the  total  assets  at  present  but 
$225,000.  The  charge  is  also  made  in  the 
complaint  that  the  new  management,  in 
its  efforts  to  obtain  funds,  sold  the  com- 
pany's products  below  cost,  and  by  in- 
troducing the  "flying  squadron"  method 
in  manufacturing,  produced  tires  at  a 
cost  in  excess  of  their  value  on  the 
market.  » 


RECEIVER   TAKES   SUBSIDIARY 

SANDUSKY,  OHIO,  Feb.  14— H.  R. 
Greenlee,  receiver  for  the  Erie  Tire  & 
Rubber  Co.,  has  been  appointed  receiver 
for  the  Sandusky  Land  &  Building  Co.,  to 
which  the  tire  company  advanced  out  of 
its  treasury  more  than  $300,000.  The  re- 
ceiver was  given  authority  by  the  court 
to  complete  two  large  apartment  houses 
started  by  the  land  company.  The  tire 
company  owns  95  per  cent  of  the  stock 
of  the  building  company. 


FINANCE  COMPANY  FORMED 

MILWAUKEE,  Feb.  14— The  Automo- 
tive Finance  Corp.  of  Milwaukee  is  the 
name  of  a  new  corporation  organized 
under  the  laws  of  Wisconsin  to  handle 
motor  car,  truck  and  tractor  securities, 
notes,  etc.  The  initial  capitalization  con- 
sists of  $100,000  preferred  stock  and 
500  shares  of  common  stock  without  par 
value.  The  incorporators  are  T.  J. 
Maher,  William  J.  Sarres  and  Leonard 
M.  Broenen,  Milwaukee. 


NEDOMA-NAJDER  CHANGES  NAME 

NEW  YORK,  Feb  14— The  name  of 
the  Nedoma-Najder  Motor  Syndicate  has 
been  changed  to  the  Nedoma-Najder 
Patent  Syndicate,  and  new  offices  have 
been  opened  at  299  Broadway. 


February  17,  1921 
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Extension  on  Claims 
Sought  for  Willvs 

Committee  Outlines  Advantage  of 

Co-operation  —  File     Claims 

Against  Chrysler  Plant 


NEW  YORK,  Feb.  15— Creditors  of 
the  Willys  Corp.  have  been  asked  for 
an  extension  on  their  claims  until  May 
1.  A  letter  outlining  the  position  of  the 
company  and  urging  that  the  extension 
be  granted  has  been  sent  out  by  the 
committee  headed  by  Theodore  Beran 
of  the  General  Electric  Co.,  which  repre- 
sents merchandise  and  construction 
creditors.  This  committee  will  co-oper- 
ate with  the  bankers'  committee,  which 
has  taken  charge  of  the  company's 
finances. 

The  letter  states  that  the  company 
is  solvent  and  has  very  substantial 
assets  in  excess  of  liabilities.  The  ab- 
normal industrial  conditions  which  have 
prevailed  for  the  last  few  months  have 
made  it  impossible  to  arrange  new 
financing.  The  committee  recommends 
that  claims  be  deposited  with  the  Bank- 
ers Trust  Co.,  which  is  the  official  de- 
pository. 

When  a  sufficient  number  of  claims 
have  been  deposited  to  make  the  plan 
effective,  it  is  proposed  to  give  a  three 
months'  extension  in  which  to  pay  the 
indebtedness  and  where  this  indebtedness 
is  represented  by  acceptances  the  credit- 
ors are  expected  to  authorize  the  com- 
mittee to  take  new  acceptances  maturing 
May  1.  The  company  has  informed  the 
committee  that  it  hopes  to  be  in  a  posi- 
tion before  that  time  to  make  a  definite 
settlement  of  claims  with  creditors.  The 
proposed  agreement  provides  that  no 
further  extension  shall  be  given  and  no 
settlement  made  at  less  than  the  amount 
of  claims  in  cash  without  first  submitting 
the  offer  to  the  creditors 

A  considerable  number  of  the  creditors 
claim  the  right  to  file  mechanics'  liens 
against  the  plant  now  nearing  completion 
at  Elizabeth,  N.  J.  The  committee  has 
retained  lawyers  to  file  liens  on  behalf 
of  creditors  who  deposit  their  claims. 
When  these  claims  are  filed,  the  com- 
mittee may  agree  with  the  company  to 
extend  the  time  for  the  enforcement  of 
them  beyond  May  1. 

Unwise  to  Force  Claims  Now 

The  letter  says  the  committee  is  con- 
vinced it  would  be  most  unwise  to  at- 
tempt to  force  claims  at  this  time.  Any 
attempt  by  "t»'  creditor  to  obtain  a 
preference  would  necessitate  action  by 
the  other  creditors.  This,  in  the  opinion 
of  the  committee,  would  have  a  very  dis- 
astrous effect  upon  the  value  of"  the 
assets  and  would  be  most  harmful  to  the 
industry  in  general. 

The  letter  states  that  the  committee 
will  examine  the  assets  and  commit  it- 
self to  no  definite  policy  until  the  facts 
have  been  studied,  but  it  has  been  ad- 
vised that  the  creditors  ought  to  receive 
payment  in  a  reasonably  short  time. 


WILLYS  CORPORATION  BALANCE  SHEET 

SHOWS  TOTAL  ASSETS  OF  $53,694,153 

NEW  YORK,  Feb.  15— Following  is  the  balance  sheet  of  the  Willys  Corp. 
as  of  Nov.  30,  1920: 

CURRENT     ASSETS 

Cash    $2,330,595 

Securities    of    other    companies,    including    739,866    shares    of    the 

Willys-Overland  Co.,   valued  at  $8  per  share 10,680,321 

Notes  and  accounts  receivable 4.281,827 

Inventories   8,572,470 

Miscellaneous   301,024 

$26,166,237 

CONTINGENT     ASSETS 

Equity  in   book  value  of  securities  at  present  market  value $11,059,279 

Good  will   and   patents 890,134 

Redemption     fund,     including     preferred     stock,     land, 

bldgs.  and  equipment $18,279,080 

Less  reserve  for  depreciation 2,700,577 

15,578,503 

27,527,916 

Total   assets $53,694,153 

CURRENT     LIABILITIES 

Accounts  payable $2,958,445 

Notes    payable 11,450,000 

Accrued   accounts  payable 234,152 

Dividends   payable 4,075 

Miscellaneous    23,848 

14,670,520 

DEFERRED      LIABILITIES 

Scrip  dividend  on  first  preferred  stock $298,000 

Reserve  for  taxes ....  347,294 

Premiums  on  preferred  stock 23.290 

Capital  stock  outstanding,  (first  and  second  preferred  and  common)     38,355,049 

; $39,023,633 

Total    liabilities $53,694,153 


Reynolds  Receiver 

Makes  20  Cent  Offer 

MOUNT  CLEMENS,  MICH.,  Feb.  15— 
An  offer  to  pay  all  creditors  of  the 
Reynolds  Motor  Truck  Co.  20  cents  on  the 
dollar  of  their  claims  has  been  submitted 
to  them  by  Charles  J.  Reimold,  the  re- 
ceiver appointed  in  Superior  Court.  The 
receiver  has  notified  all  creditors  to  file 
their  claims  within  90  days  and  that 
the  assets  will  be  distributed  as  soon  as 
practicable  after  that  date  without 
reference  to  claims  not  proved  when 
dividends  are  made.  The  creditors'  com- 
mittee headed  by  Harry  S.  Graves,  which 
sought  unsuccessfully  to  have  a  co- 
receiver  named,  has  not  yet  decided  upon 
the  advisability  of  petitioning  the  com- 
pany into  bankruptcy. 


BEARINGS  COMPANY  RESUMES 

WORCESTER,  MASS.,  Feb.  15— Re- 
ceivers for  the  Massachusetts  Oilless 
Bearings  Co.  have  resumed  operations 
in  the  wood  bearings  department  and 
arc  rapidly  completing  uncancelled  orders 
and  taking  on  new  work.  Their  oper- 
ations have  been  interrupted  because 
the  safe  containing  the  records  of  the 
company  has  not  yet  been  recovered  from 
the  wreckage  of  the  Knowles  building  in 
which  their  offices  were  located  and 
which  was  destroyed  by  fire  on  Jan.  19. 


Revere  Seeks  Funds 

To  Continue  Plant 

LOGANSPORT,  IND.,  Feb.  14  — 
Stockholders  of  the  Revere  Motors  Corp, 
have  elected  a  new  board  of  directors  to 
devise  ways  and  means  to  place  the  com- 
pany on  a  solvent  basis  by  the  floating 
of  a  bond  issue.  The  company  now  is 
in  the  hands  of  a  receiver  in  a  friendly 
suit  brought  by  U.  S.  Hoffman  and 
Charles  Hanna,  stockholders. 

The  new  directors  elected  are  C.  C. 
Bishop,  Charles  Young,  A.  L.  Jones,  M.  L. 
Fansler,  A.  A.  Seagraves,  Edward  W. 
Kelly  and  E.  F.  Metzger.  They  propose 
to  issue  first  mortgage  bonds  to  the 
amount  of  $250,000.  The  indebtedness 
of  the  company  at  present  is  given  as 
$217,000,  and  several  suits  are  pending 
against  it  for  breach  of  contract.  About 
75  per  cent  of  the  stockholders  are  resi- 
dents  of  Logansport.  It  is  believed  that 
if  a  bond  issue  can  be  floated  the  com- 
pany will  be  re-established  on  a  firm 
basis. 


TO   PAY    PATHFINDER   CLAIMS 

FRANKFORT,  IND.,  Feb.  15— Credit- 
ors of  the  Pathfinder  Motor  Co.  of 
America  have  been  notified  by  Harry  C. 
Sheridan,  referee  in  bankruptcy,  that  a 
final  dividend  of  approximately  20  per 
cent  will  be  paid  them  on  Feb.  24. 
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Packard  Under  Way 
With  1000  Employees 

Non-union     Workers     Replace 

Strikers  in  Body  Plant — Sales 

Show  Increase 

DETROIT,  Feb.  14— Approximately 
1000  employees  among  those  laid  off  at 
the  Packard  plant,  Jan.  30,  returned  to 
work  Friday.  No  discrimination  is 
being  made  as  to  married  men  or  men 
with  dependents,  employment  officials 
simply  notifying  the  men  needed  in 
various  departments  to  again  get  the 
plant  under  way. 

The  men  on  strike  in  the  painting  and 
trimming  room  in  the  body  department 
still  are  out,  but  sufficient  non-union 
workmen  have  signed  up  to  assure  steady 
operation  of  that  department  permitting 
of  resumption  in  other  divisions.  Pack- 
ard officials  also  said  many  men  who 
had  been  members  of  the  union  had 
given  up  their  cards  and  signified  their 
desire  to  get  back  on  the  job. 

Announcement  of  the  reopening  of  the 
plant  was  made  in  the  following  formal 
notice:  "Packard  Motor  Car  Co.,  simul- 
taneously with  declaration  of  the  regular 
dividend  of  1%  per  cent  to  preferred 
stockholders,  announces  to  employees 
that  increases  in  sales  and  great  im- 
provement in  spring  business  is  respon- 
sible for  a  decision  to  put  on  1000  em- 
ployees immediately." 

About  3000  men  were  laid  off  when 
the  plant  went  down,  and  while  Vice- 
President  Roberts  expressed  hope  of  re- 
sumption in  ten  days,  employees  were 
informed  that  the  shut-down  might  last 
thirty  days.  The  action  was  taken, 
Roberts  said,  to  permit  of  balancing  in- 
ventories. The  announcement  to-day  dis- 
poses of  rumors  that  the  March  dividend 
would  be  passed. 
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trucks,  will  be  sufficient  to  permit  pay- 
ment of  about  30  cents  cash  on  the 
dollar  to  the  Sinclair  creditors  and  70 
cents  on  the  dollar  in  second  preferred 
stock  in  a  new  corporation  which  will 
be  formed  to  take  over  the  motorcycle 
business.  Sinclair  will  get  $90,000  for 
the  transfer  of  the  truck  contract  to- 
gether with  the  dies,  tools  and  materials 
owned  by  the  company. 

Margerum  has  been  authorized  to 
effect  a  compromise  with  the  Knox  Mo- 
tors Corp.  by  an  entry  of  judgment  for 
the  plaintiff  in  seven  replevin  suits  pend- 
ing in  Superior  Court.  There  are  now  on 
hand  sufficient  funds  to  cover  the  claims 
of  workmen  for  wages  for  the  week  end- 
ing Oct.  9. 


Februaiy  17,  1921 


Sinclair  to  Sell  Its 

Motorcycle  Business 

NEW  YORK,  Feb.  14— Sidney  S. 
Meyers,  general  counsel  of  the  Motor  and 
Accessory  Manufacturers  Association, 
has  been  informed  by  Charles  Margerum, 
trustee  in  bankruptcy  for  the  Sinclair 
Motors  Corp.,  that  an  agreement  has 
been  entered  into  with  a  firm  of  New 
York  attorneys,  under  which  the  assets 
of  the  company  applying  to  the  manu- 
facture of  motorcycles,  together  with  the 
property  in  the  Springfield  plant,  con- 
sisting of  equipment  and  machinery,  will 
be  held  intact  until  April  21  to  permit 
the  attorneys  to  submit  an  offer  for  the 
purchase  of  the  assets  or  settlement  with 
the  creditors.  The  terms  of  this  offer 
have  not  been  made  definitely,  but  it  can 
be  stated  an  effort  is  being  made  to  inter- 
est capital  in  the  reorganization  of  the 
rle  business. 

Margerum  stated  that  this  offer,  to- 
gether with  the  funds  which  will  come 
in  from  the  sale  to  the  Winther  Motor 
Truck  Co.  of  a  Government  contract  for 
the   manufacture  of  seventy-five  Militor 


Oneida  Official  Finds 

Truck  Outlook  Better 

GREEN  BAY,  WIS.,  Feb.  14— On  his 
return  from  a  month's  business  trip 
through  the  Pacific  Coast  region,  La- 
fayette Markle,  president  and  general 
manager  of  the  Oneida  Motor  Truck  Co., 
Green  Bay,  Wis.,  reported  a  most  en- 
couraging condition  in  respect  to  the 
motor  truck  market.  Markle  and  his 
assistant,  J.  E.  Johnston,  established 
Oneida  dealers  in  a  number  of  the  prin- 
cipal cities  of  California. 

"California  is  one  of  the  best  fields 
in  the  world  for  motor  truck  manufac- 
turers," said  Markle.  "It  is  an  all-year- 
round  market.  The  business  men  are 
enthusiastic  over  the  truck.  Fine  roads 
and  climate  make  it  possible  to  use  the 
commercial  as  well  as  passenger  car 
twelve  months  in  the  year.  In  one  in- 
stance motor  bus  lines  put  out  of  busi- 
ness a  50-mile  railroad  running  south 
out  of  San  Francisco.  Figures  compiled 
from  sales  sources  show  that  the  average 
sale  of  trucks  in  southern  California 
alone  is  between  550  and  600  trucks  every 
month.  Organization  of  new  bus  line 
companies,  enlarged  operations  in  power 
development,  road  construction  and  gen- 
eral freight  and  passenger  traffic  call 
for  a  large  number  of  new  trucks. 

It  was  announced  upon  Markle's  re- 
turn that  the  Oneida  company  will  soon 
place  in  quantity  production  a  new  type 
of  light  truck  designed  for  the  needs  of 
farmers  and  business  men.  Up  to  this 
time  the  Oneida  truck  has  been  built  in 
sizes  from  2%  tons  upwards. 


CREDITORS  SUE  SANDOW 

BOSTON,  Feb.  11— A  creditors'  peti- 
tion in  bankruptcy  was  filed  to-day  in 
the  United  States  District  Court  against 
the  Sandow  Motor  Truck  Co.  of  New 
England,  with  claims  against  the  com- 
pany of  $61,642.  Creditors  are  the  Com- 
mercial Finance  Corporation  of  Boston 
with  a  claim  of  $39  986,  and  the  Detroit 
Auto  Radiator  Co.  of  Boston  with  a  claim 
of  $16.  The  petition  alleges  that  at  a 
special  meeting  of  stockholders  held  Feb. 
7  it  was  voted  that  the  treasurer  of  the 
company,  S.  D.  Griffiths,  express  in  writ- 
ing the  company's  inability  to  pay  its 
debts  and  its  willingness  to  be  adjudged 
bankrupt. 


Pieree-Arrow  Ready 
to  Resume  Schedule 

Factories     Completely     Reorgan- 
ized    to     Manufacture     New 
Models— Will  Employ  5000 

BUFFALO,  Feb.  11— Completion  of 
the  vast  amount  of  work  preliminary 
to  the  establishment  of  regular  produc- 
tion schedules  for  its  new  passenger  cars 
and  truck  models  was  announced  yester- 
day by  the  Pierce-Arrow  Motor  Car  Co. 
Both  passenger  cars  and  trucks  have 
been  produced  in  a  limited  quantity  dur- 
ing the  last  few  months,  the  work  of 
preparation  for  normal  production  pro- 
gressing simultaneously. 

"Few  appreciate  the  enormous  amount 
of  detailed  planning  and  physical  work 
necessary  to  rearrange  a  big  factory, 
install  new  machinery  and  produce  new 
tools,  dies,  jigs,  templates  and  other  es- 
sentials required  when  new  motor  car  and 
motor  truck  models  are  launched,"  said 
George  W.  Mixer,  president  of  the  com- 
pany. 

"This  work  requires  a  large  force  of 
men,  and  for  that  reason  a  large  payroll 
was  maintained  by  the  factory  during 
the  last  few  months  when  other  plants 
have  found  it  necessary  to  curtail  or  to 
shut  down." 

The  task  of  preparation  having  been 
accomplished,  says  Colonel  Mixer,  the 
company  has  effected  a  readjustment  of 
its  factory  forces.  About  500  who  have 
been  engaged  in  work  of  preparation  are 
being  laid  off,  but  the  bulk  of  the  fac- 
tory force,  numbering  5000  workers,  will 
continue  regular  production. 


Interlocking  Creditors 

Request  Liquidation 

AKRON,  Feb.  11— Complaints  of 
creditors  of  the  Interlocking  Cord  Tire 
Co.  that  the  affairs  of  the  company  were 
hopelessly  muddled  and  asking  for  the 
appointment  of  a  permanent  receiver 
that  the  affairs  of  the  company  may  be 
liquidated  at  once,  will  be  heard  by  Judge 
Wright  on  Feb.  28.  He  has  instructed 
that  a  meeting  of  the  company's  5000 
stockholders  be  held  before  that  time 
to  consider  the  situation. 

Through  this  action  the  creditors  and 
400  stockholders  who  originally  peti- 
tioned for  the  appointment  of  a  receiver, 
practically  abandon  all  plans  for  a  re- 
organization of  the  company.  The 
creditors  asking'  the  liquidation  of  the 
company  hold  claims  aggregating  $120,- 
000.  The  officers  of  the  company  are 
under  indictment  for  alleged  violation  of 
the  Ohio  blue  sky  laws. 


FORD-CAMBRIDGE    REOPENS 

BOSTON,  Feb.  11 — Operations  have 
been  resumed  in  all  departments  of  the 
big  Ford  Motor  Co.  assembling  plant 
at  Cambridge.  The  plant  has  been 
closed  following  the  closing  of  the  parent 
factory   in  Detroit. 


February  17,  1921 


Iowa  Stages  Show 
to  Break  Depression 

Gradual     Liquidation     of    Crops 

Expected   to    Start   Buying — 

Many  Cars  Warehoused 


SIOUX  CITY,  IOWA,  Feb.  14— Auto- 
mobile, truck,  tractor  and  accessory  deal- 
ers opened  today  their  first  show  in  four 
years — a  show  which  is  expected  to  re- 
vive, in  a  measure  at  least,  a  business 
which  has  been  virtually  dead  since  Ford 
cut  his  prices  last  September.  In  fact, 
sales  here  have  been  all  but  negligible 
since  April,  1920,  when  the  tightening  of 
bank  credits  began,  but  the  Ford  price- 
cut  proved  the  cap-sheaf  of  a  steadily 
rising  wall  of  sales  resistance,  which  has 
reduced  country  dealers  to  the  state  of 
garagemen,  storekeepers,  bankers  or 
whatever  they  were  before  they  under- 
took automobile  agencies,  and  which  has 
forced  dealers  in  the  city  to  live  on  the 
profits  of  1919  and  early  1920. 

It  seems  incredible  that  this  richest 
agricultural  center  of  the  country,  mar- 
keting point  for  a  large  area  of  wonder- 
fully fertile  lands  in  Iowa,  Nebraska  and 
South  Dakota,  could  have  suffered  such 
a  business  depression,  but  it  has.  The 
trouble  lies  in  the  sharp  decline  of  farm 
produce  prices,  weakening  the  farmer's 
buying  power  and  creating  a  resentment 
against  the  slower  trend  downward  of 
other  prices  which  has  virtually  taken 
the  farmer  out  of  the  market,  and  in 
the  withdrawal  from  this  territory  of 
millions  of  dollars  which  the  overpros- 
perous  farmers,  merchants  and  wage- 
earners — and  even  some  of  the  bankers 
— invested  during  the  boom  period  in 
stocks  which  are  now  worthless,  or 
nearly  so. 

There  were  some  local  promotions 
which  absorbed  huge  sums  of  local  cap- 
ital— for  instance,  a  packing  plant  which 
is  now  in  receiver's  hands — but  much  of 
the  money  invested  in  securities  whose 
promoters  promised  big  dividends  has 
gone  East  or  West  with  the  promoters, 
who  lost  little  time  in  seeking  climes 
which  would  be  healthier — for  them.  The 
money  is  gone,  $200,000,000  from  Iowa 
alorie,  it  is  said  here,  and  another  harvest 
will  have  to  be  marketed  before  anything 
like  normal  conditions  can  prevail. 

Bank  Loans  Due  March  1 

There  is  prospect  of  some  improvement 
in  the  situation  after  March  1.  when 
banks  generally  are  calling  farmers' 
loans  long  overdue,  thus  foreing  the  agri- 
cultural community  to  disgorge  last 
year's  and  even  some  of  the  1919  crops 
stubbornly  held  in  hope  of  higher  prices. 
The  crop  liquidation  movement  is  now 
under  way,  proceeding  about  as  fast  as 
the  elevator  men  can  handle  it,  and  it 
is  on  this  break  in  the  tight  money  wall 
that  the  automotive  men  are  pinning 
their  faith — and  holding  a  show  to  ex- 
hibit their  faith  to  the  community. 

Dealers  here  do  not  see  any  possibility 
of    big    business    this    year    and    this    is 
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why:  First,  they  must  move  a  consider- 
able stock  of  goods  in  warehouse,  a  stock 
which  some  manufacturers  forced  into 
the  territory  even  after  the  then  slow 
sales  came  to  a  complete  halt  in  Septem- 
ber. Then  they  must  combat  an  organ- 
ized movement  of  farmers  not  to  buy — 
anything.  Farmers  are  organizing  to 
use  each  other's  machinery  in  turn,  which 
necessitates  the  most  vigorous  sort  of 
sales  effort  by  the  tractor  and  imple- 
ment men. 
Crops  Fail   to   Pay   Rent 

The  farm  situation  is  something  like 
this:  The  renter,  who  depends  on  his 
crops  to  pay  the  landowner,  got  a  price 
so  low,  if  he  sold  at  all,  that  he  couldn't 
pay  his  rent  or  his  grocery  or  garage 
bill  or  his  loan  at  the  bank  on  machinery 
or  seed.  The  farm-owner,  in  many  cases, 
bought  stock  which  is  paying  no  return 
or  took  part  in  the  frenzied  land  specu- 
lation which  inflated  values  from  $200  to 
$900  an  acre. 

The  farmer  borrowed  from  the  bank 
to  buy  the  stock  or  the  land,  giving  notes 
on  his  outright  holdings.  He  hasn't  paid 
the  bank  either,  in  many  cases  because 
he  refused  to  raise  the  money  by  selling 
at  forty  cents  corn  which  he  planned  to 
sell  at  $1.40  when  he  borrowed  and  spent 
the  money  he  was  going  to  get  for  his 
crops.  The  result  is  no  money  to  loan  in 
the  country  banks  or  in  the  city  banks 
to  which  they  are  tributary,  and  the  final 
result  of  all  this  is  business  stagnation. 

But  big  business  men  here,  including 
some  of  the  automobile  men,  are  count- 
ing on  the  farmer  to  come  back  into  the 
market  when  he  sees  the  1921  crop 
breaking  through  the  ground.  With  the 
banks  pressing  him  to  take  up  his  notes, 
it  is  believed  that  the  natural  inclination 
to  sell  the  old  crop  when  the  new  one 
begins  to  grow  will  be  in  evidence,  that 
the  farmer  will  accept  his  loss,  forget 
some  of  his  resentment  and  buy  some  of 
the  things  he  needs  and  wants. 

In  the  used-car  field  there  is  no  mar- 
ket and  dealers  have  some  stocks.  Low- 
priced  cars,  like  used  cars,  are  in  low 
demand,  too,  because  it  was  the  renters 
largely  who  bought  them.  And  the 
higher  priced  car  field  has  to  face  the 
opposition  of  bankers  who  have  repeat- 
edly threatened  to  force  payment  on  a 
farmer's  notes  when  the  word  got  around 
that  the  farmer  was  going  to  buy  a  car. 
It  has  happened  even  in  cases  where  a 
farmer  worth  $100,000  owed  the  bank 
only  $20,000,  but  the  bank  needed  the 
money,  and  the  farmer,  who  would  have 
sold  $2,000  or  $3,000  worth  of  produce, 
even  at  a  sacrifice,  refused  to  let  go 
$20,000  worth — still  hoping  for  higher 
prices — so  he  bought  no  car. 

Potential    Trade    Large 

However,  there  are  in  this  territory 
thousands  of  rich  farmers,  elevator  men, 
live-stock  men  and  merchants,  men  who 
are  rich  in  the  huge  profits  of  the  war 
period,  despite  their  losses  of  the  past 
ten  months.  Dealers  in  cars,  trucks, 
tractors  and  accessories  are  going  to  sell 
to  them  and  get  a  fair  volume  of  busi- 
ness until  the  next  harvest  sets  this 
country  on  its  feet  again. 
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Favorable  Influences 
Help  Trade  in  South 

Atlanta  Reserve  Bank  Finds  Re- 
turn to  Stable  Conditions 
Well  Under  Way 

ATLANTA,  Feb.  12— The  most  recent 
report  of  the  Federal  Reserve  Bank  of 
Atlanta  for  the  Sixth  Reserve  District, 
which  comprises  most  of  the  Southeast- 
ern area,  indicates  a  gradual  improve- 
ment in  virtually  all  lines  of  business 
throughout  the  district,  officials  of  the 
bank  declaring  that  this  fact  may  be 
taken  as  evidence  that  the  period  of  de- 
pression and  readjustment  has  passed 
and  that  the  return  to  normal,  or  what 
might  be  better  termed  a  more  stabilized 
condition,  is  under  way. 

Numerous  manufacturing  plants 
throughout  the  Southeast  that  have  been 
shut  down  for  several  weeks,  some  of 
them  for  months,  have  resumed  opera- 
tions since  the  first  of  the  year  and  this, 
too,  is  indisputable  evidence  that  busi- 
ness is  improving.  The  reopening  of  nu- 
merous textile  mills  in  the  South  will 
undoubtedly  have  a  favorable  effect  on 
the  cotton  market,  and  it  is  already  noted 
that  the  price  of  the  South's  greatest 
product  is  beginning  to  climb. 

This,  in  turn,  will  have  its  effect  on 
the  automobile  industry  in  this  section 
and  will  greatly  stimulate  sales  when 
cotton  prices  have  climbed  back  to  a  rea- 
sonable figure. 

Atlanta  dealers  continue  to  enjoy  what 
can  be  termed  a  fair  volume  of  business. 
As  compared  with  November  and  Decem- 
ber of  1920,  the  total  volume  of  January 
business  among  Atlanta  dealers  was  very 
good,  though,  of  course,  considerably  be- 
low normal.  The  increase  in  business 
experienced  during  January  is  taken  by 
the  dealers  to  mean  better  things  to  come 
and  continual  improvement  from  now  on. 


Spring  Weather  Helps 

Move  Milwaukee  Cars 

MILWAUKEE,  Feb.  15— The  glutted 
condition  of  the  used  car  market  is 
gradually  being  overcome  by  the  vigorous 
efforts  of  dealers,  which  have  been  sup- 
ported by  a  natural  advantage  of  spring- 
like weather,  especially  during  the  last 
week  to  ten  days.  Attention,  of  course, 
is  also  being  given  to  merchandising  new 
cars,  but  primary  consideration  is  di- 
rected at  used  vehicles  to  prevent  any 
further  accumulation,  inasmuch  as  from 
70  to  80  per  cent  of  purchases  of  new 
cars   are   involving   trade-ins. 

Climatic  conditions  all  winter  have 
been  wholly  unusual  in  being  extremely 
mild,  and  if  this  condition  continues  until 
spring  arrives  by  the  calendar,  it  is  felt 
that  the  usual  seasonable  demand  will  be 
not  only  advanced  considerably  but  as- 
sume excellent  proportions.  When  people 
talk  "I'  "spring  fever"  in  the  middle  of 
I  I  i  nary,  the  psychological  attitude  nec- 
essarily is  advantageous  to  the  trade. 
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Italian  Factories 

Increase  Exports 

Fiat   Creates   Production   Record 

in    December  —  Communist 

Movement  Loses  Ground 


TURIN,  Feb.  5  (Special  Correspond- 
ence)— All  trace  of  the  Communist 
movement  of  last  September  in  the 
Italian  automobile  factories  has  now  dis- 
appeared, and  work  is  being  carried  out 
in  every  case  under  the  old  management 
and  with  more  vigor  than  ever.  The 
Government  decree  fixing  the  appoint- 
ment of  joint  shop  committees  does  not 
appear  to  have  made  any  appreciable 
change. 

The  committees  exist  and  are  recog- 
nized by  the  employers,  but  they  have 
not  been  the  means  of  giving  the  workers 
any  real  power  in  the  control  of  the 
works.  The  present  arrangement  is  only 
temporary,  and  a  more  permanent 
scheme  is  being  prepared.  The  claims 
of  the  extremists  for  power  to  decide 
the  condition  of  contracts,  to  make  pur- 
chases, and  to  determine  the  rates  of 
wages   have   all   been    abandoned. 

General  conditions  in  the  industry 
appear  to  be  much  more  favorable  than 
in  other  European  countries,  which  is 
doubtless  owing  to  the  fact  that  Italy 
has  a  substantial  export  business  and  is 
able  to  hold  foreign  markets  at  the  pres- 
ent by  reason  of  her  rate  of  exchange. 
At  the  Fiat  factory,  which  is  the  biggest 
in  Europe,  it  is  declared  that  the  month 
of  December  showed  a  record  output  for 
the  year,  70  cars  per  day  being  main- 
tained for  the  entire  month.  Probably 
85  per  cent  of  these  were  sent  abroad. 

Fiat  is  pushing  forward  work  on  its 
new  5-story  factory  at  Lingotto,  which 
was  begun  during  the  war.  This  is 
by  far  the  biggest  factory  devoted  ex- 
clusively to  automobile  production  in 
Europe.  At  the  present  time  only  the 
forges,  forming  an  addition  to  this  fac- 
tory, and  the  body  shops  are  in  operation, 
all  other  work  being  done  in  the  old 
factory. 
Trucks  and  Tractors  Dull 

Fiat  is  working  principally  on  passen- 
ger ears,  for  the  truck  market  is  very 
dull  and  there  is  also  a  slackened  de- 
mand for  agricultural  tractors. 

A  few  months  ago  the  Ansaldo  com- 
pany, one  of  the  biggest  general  engi- 
neering concerns  in  Italy,  produced  a 
li^ht  4-cylinder  overhead  valve  job,  de- 
signed for  economical  production.  This 
ing  built  in  Turin,  and  although  a 
few  have  been  put  on  the  market,  there 
are  do  indications  that  Ansaldo  is  going 
to  spread  to  any  extent  in  this  business. 
The  intentions  of  the  company  are  not 
known,  but  it  would  appear  that  the 
present  is  not  considered  a  suitable  time 
for  coming  into  competition  with  exist- 
ing and  well  established  firms.  The 
Spa  company,  which  is  specializing  on 
two  high-class  models,  is  under  the  finan- 
cial control  of  Ansaldo. 
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Lancia  is  continuing  work  on  his  4- 
cylinder  model  and  is  maintaining  his 
output.  A  year  ago  he  exhibited  a  high- 
class  12-cylinder  job,  and  promised  de- 
liveries for  the  middle  or  fall  of  1920. 
Changed  conditions,  however,  have  de- 
cided him  to  hold  back  the  12,  for  the 
market  for  this  class  of  car  has  shrunk 
and  production  costs  have  considerably 
increased.  Isotta-Fraschini  has  got  into 
production  on  the  high-class  8-cylinder 
in   line  exhibited  at  the  recent  show. 
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Maxwell  Merger  Plan 

Opposed  in  New  Suit 

WILMINGTON,  DEL.,  Feb.  16— 
Charles  J.  True,  a  resident  of  Illinois 
and  owner  of  400  shares  of  the  first 
preferred  stock  of  the  Maxwell  Motor 
Co.,  has  filed  a  petition  in  United  States 
Court  here  for  the  appointment  of  a 
receiver  and  an  injunction  against  the 
consolidation  of  the  company  with  the 
Chalmers  Motor  Co.  A  subpoena  was 
issued  returnable  March  7. 

Minority  Action  Expected 

NEW  YORK,  Feb.  16— Filing  of  a 
minority  stockholders'  suit  against  the 
Maxwell  company  occasioned  little  sur- 
prise here  because  it  had  been  expected 
for  several  weeks  that  such  action  would 
be  taken.  A  considerable  amount  of  the 
stock  has  not  been  deposited  under  the 
reorganization  plan.  It  is  not  expected 
that  the  courts  will  grant  the  petition, 
for  it  would  militate  seriously  against 
the  success  of  the  merger. 


W.  R.  Wilson  May  Head 

Maxwell  Combination 

NEW  YORK,  Feb.  16— Dwight  E.  Lee, 
general  manager  of  the  Motor  Products 
Corp.,  left  for  the  East  to-day.  One  of 
the  purposes  of  his  trip  is  to  confer 
with  the  Maxwell-Chalmers  management 
committee  on  the  question  of  taking 
charge  of  production  for  the  corpora- 
tion. The  subject  has  been  broached  to 
him  before,  but  it  is  understood  he  is 
not  eager  to  accept. 

Another  man  who  has  been  suggested 
for  the  position  is  W.  R.  Wilson  of  the 
Irving  National  Bank,  New  York,  who 
formerly  was  connected  with  Dodge  Bros. 

While  reorganization  of  the  personnel 
of  the  Maxwell-Chalmers  combination  is 
being  given  serious  consideration  by 
Walter  P.  Chrysler,  chairman  of  the 
management  committee,  no  announce- 
ments have  been  made,  and  it  is  under- 
stood here  several  weeks  may  elapse 
before  a  selection  is  made. 


Franklin  Production 

Back  to  100  Per  Cent 

SYRACUSE,  Feb.  14— H.  H.  Franklin 
Mfg.  Co.  resumed  production  at  100  per 
cent  capacity  on  Feb.  10,  employing  ap- 
proximately 300  persons.  Orders  for 
January  delivery  exceeded  January  pro- 
duction by  15  per  cent,  and  on  Feb.  1 
the  company  had  on  hand  426  unfilled 
orders.  Price  increases  of  from  $100  to 
$150   will  become  effective   March   1. 


Dunlop  Deprecates 

Stability  Attacks 

Takes   Steps  to   Protect  Interests 

in  American   Company — To 

Raise  New  Funds 

(By  cable  to  Automotive  Industries) 

LONDON,  Feb.  14— A  meeting  of  the 
stockholders  of  the  Dunlop  Rubber  Co. 
yesterday  was  largely  attended.  There 
was  much  interest  in  the  proceedings, 
and  an  amicable  feeling  prevailed  at  the 
end.  Irish  stockholders  insisted  on  the 
protection  of  their  interests  but  they 
were  satisfied  with  the  promise  of  F.  A. 
Szarvasy,  temporary  chairman  of  the 
board,  that  the  assets  were  more  than 
sufficient  at  the  present  time  to  meet 
liabilities  and  to  pay  all  stockholders 
twenty  shillings   on  the  pound. 

Szarvasy  deprecated  reports  that  the 
company  was  in  a  serious  position.  He 
said  some  of  the  recent  offering  of  3,- 
000,000  pounds  sterling  in  stock  was  sub- 
scribed for  by  persons  who  were  without 
adequate  resources  and  who  had  to  re- 
alize on  their  purchases  indiscriminately. 
It  is  the  apparent  intention  to  raise 
5,000,000  or  6,000,000  pounds  by  the  sale 
of  debentures. 

Stockholders  were  informed  proposals 
for  financing  the  American  Dunlop  Co. 
could  not  be  carried  through,  and  it  \va ; 
decided  to  remit  the  sum  of  806,000 
pounds  to  avert  a  receivership  and  give 
time  for  further  negotiations.  A  com- 
mittee of  the  directors  went  to  America 
to  arrange  a  bond  issue  of  $6,000,000  and 
safeguard  the  position  in  America,  but 
further  working  capital  is  required.  It 
was  the  original  intention  to  issue  bonds 
for  $12,000,000  or  $14,000,000  to  redeem 
bonds   and  provide  working  capital. 

Reports  indicate  that  the  American 
business  ought  to  prove  a  big  success. 
If  the  parent  company  had  not  taken 
the  steps  it  did,  the  alternative  would 
be  to  abandon  interest  in  it  and  to  risk 
the  acquisition  of  the  United  States  fac- 
tory by  rivals  with  the  right  to  use  the 
Dunlop  name.  The  meeting  authorized 
the  directors  to  guarantee  payment  of 
bonds  and  to  increase  the  preference 
share  interest. 

The  press  indorses  the  action  taken  as 
the  best  way  out  of  an  uncomfortable 
position,  and  characterizes  it  as  a  per- 
sonal triumph  for  the  tact  and  business 
ability  of  Szarvasy. 


RAPID  RIM  PETITION  FILED 

FORT  WAYNE,  IND.,  Feb.  14— Peti- 
tion has  been  filed  in  the  local  Federal 
court  before  Clerk  T.  J.  Logan  to  have 
the  Rapid  Rim  Co.,  of  Huntington,  Ind., 
declared  bankrupt.  The  petition  was  filed 
by  Albert  L.  Heinns.  Henry  F.  Meyers 
and  J.  Archie  Borland,  who  was  formerly 
president  of  the  company.  It  is  declared 
in  the  petition  that  the  company  owes  its 
creditors  more  than  $100,000.  A  large 
number  of  Fort  Wayne  firms  are  among 
the  creditors  of  the  company. 
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Army  Truck  Dumping 
Opposed  in  Senate 

Will  Seek  Allocation  to  States  for 

Highway  Purposes  Under 

New  Bills 

WASHINGTON,  Feb.  15— Strong  op- 
position has  developed  in  the  Senate  to 
the  plan  sponsored  by  Representative  An- 
thony of  Kansas  to  dump  surplus  army 
trucks,  passenger  cars  and  tractors  on 
the  open  market,  to  such  an  extent  that 
it  is  quite  likely  that  the  tentative  legis- 
lation will  fail.  Three  Senators  have  in- 
troduced separate  measures  having  for 
their  express  purpose  the  transfer  of  this 
material  to  the  highway  organizations  of 
the  different  states. 

Senators  Ball,  Delaware;  Norris,  Ne- 
braska, and  Dial  of  South  Carolina,  have 
submitted  bills  which  incorporate  all  the 
features  of  the  Reavis  bill  introduced  re- 
cently in  the  House  to  authorize  the 
transfer  of  all  surplus  motorized  equip- 
ment to  the  Bureau  of  Roads  and  the 
various  States.  Proponents  of  this  legis- 
lation have  obtained  nation-wide  endorse- 
ment from  State  officials.  The  Norris 
measure  is  offered  as  an  amendment  to 
the  Army  appropriation  bill. 

It  is  said  that  Senator  Ball  has  under- 
taken a  study  of  the  situation,  and,  as  a 
result,  will  convince  the  Senate  of  the 
economic  advantages  to  be  derived  from 
transfer  to  various  States  rather  than 
open  sales.  Because  of  the  evident  de- 
sire of  numerous  Senators  to  support  the 
transfer  legislation,  it  is  probable  that 
the  Anthony  rider  will  be  eliminated  be- 
fore the  Army  bill  is  reported  to  the 
Senate. 

The  fact  that  three  Senators  repre- 
senting different  political  parties  and 
widely  separated  sections  introduced 
three  measures  for  the  transfer  of  the 
surplus  material  indicates  that  the  inter- 
est in  the  proposed  sale  of  motorized 
equipment  is  national  in  scope.  The 
Army  appropriation  bill  as  it  passed  the 
House  and  is  now  pending  in  the  Senate 
Finance  committee,  directed  the  War  De- 
partment to  sell  10,000  trucks  and  1000 
automobiles. 

Would  Sell  2000  Tractors 

The  fortifications  appropriation  bill 
reported  out  to  the  House  by  Represen- 
tative Slemp  of  Virginia,  carried  a  para- 
graph authorizing  the  expenditure  of 
$600,000  for  alteration  and  maintenance 
of  mobile  artillery,  including  the  pur- 
chase  and  manufacture  of  tools,  machin- 
ery and  materials  and  expenses  of  me- 
chanics engaged  in  the  work.  But  the 
sub-committee  inserted  a  proviso  which 
would  make  it  impossible  to  spend 
this  sum  unless  the  2000  tractors 
sold.  As  new  legislation  it  will  be  sub- 
ject to  a  point  of  order  when  under  con- 
sideration in  the  House  late  this  week 
and  may  be  eliminated. 

Senate  leaders  advised  Automotive 
INDUSTRIES  to-day  that  the  pressure  of 
other  legislation  would  undoubtedly  block 
the  consideration  of  the  Army  appropria- 
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tion  bill  at  this  session.  Though  the 
President-elect  has  requested  that  the 
decks  be  cleared  for  taxation  measures 
at  the  new  Congress,  it  is  unlikely  that 
pending  measures  can  be  disposed  of  be- 
fore adjournment  March  4.  It  is  learned 
that  majority  leaders  are  desirous  of 
having  the  Army  bill  last  on  the  calen- 
dar, if  possible,  because  of  the  signs  of 
a  filibuster  in  event  an  effort  is  made 
to  continue  the  House  plans  for  selling 
motorized  equipment. 


Hicks-Parrett  Tractor, 

Formed  by  New  Merger 

CHICAGO,  Feb.  16— The  Parrett 
Tractor  Co.  (wheel  type)  and  the  Hicks 
Tractor  Co.  (crawler  type)  have  been 
merged  into  the  Hicks-Parrett  Tractor 
Co.,  the  merger  being  effected  so  that 
the  two  types  of  tractors  to  meet  dif- 
fering local  conditions  could  be  manu- 
factured in  the  one  factory. 

The  company  is  capitalized  for  $3,500,- 
000  and  occupies  147,000  ft.  of  floor 
space  at  its  factory  here.  The  officers  of 
the  new  company  are  Vincent  Bendix, 
president;  Robert  Barbour,  vice-presi- 
dent; George  A.  Gibson,  vice-president 
and  general  manager;  R.  P.  Hicks,  vice- 
president  in  charge  of  engineering;  J.  E. 
Tracy,  vice-president;  Russell  A.  Reed, 
vice-president  and  head  of  the  export 
department;  Herbert  L.  Scharlach, 
treasurer;  Walter  J.  Buettner,  secretary. 

The  directors  include  Barbour,  Schar- 
lach, Tracy,  Hicks,  Gibson,  Bendix, 
Warren  Barbour,  Henry  A.  Rudkin  and 
B.  A.  Tomkins.  The  company  also  manu- 
factures a  line  of  motor  trucks. 


Harvester  Increases 

Akron  Truck  Schedule 

AKRON,  Feb.  14 — The  Akron  motor 
truck  works  of  the  International  Har- 
vester Co.  this  week  started  on  a  produc- 
tion basis  of  150  motor  trucks  weekly. 
One  order  of  500  trucks  for  foreign  ship- 
ment will  be  completed  within  the  next 
two  weeks.  The  company  is  also  oper- 
ating on  a  basis  of  production  of  6000 
thresher  machine  engines  this  year,  and 
contemplates  increasing  its  factory  forces 
materially  in  March. 


NAPOLEON  ELECTS  OFFICERS 

TRAVERSE  CITY.  MICH.,  Feb.  11— 
Stockholders  of  the  Napoleon  Motors  Co. 
at  the  annual  meeting  here  elected  the 
following  board  of  directors:  W.  G.  Rath, 
C.  I).  Peet,  Frank  Trude.  E.  G  Arntz, 
W.  J.  Chase,  L.  W.  Smith  and  Frank 
Brooker.  Officers  remain  as  last  year 
except  that  W.  G.  Rath  was  elected  secre- 
lary-treasurer  to  succeed  Frank  Trude. 
and  C.  D.  Peet  succeeded  W.  G.  Rath 
as  general  manager. 

The  business  situation  of  the  company 
was  considered  satisfactory  with  current 
assets  more  than  five  times  current  lia- 
liilities.  The  directors  announced  the 
payment  of  a  10  per  cent  dividend  on  all 
outstanding  common  stock;  8  per  mil  in 
stock  and  2  per  cent  in  cash  scrip,  pay- 
able Aug.  31. 
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Protest  Increases 

in  New  York  Fees 

N.    A.    C.    C.    and   Dealers'    and 

Truckers'       Organizations       to 

Combat  Proposed  Legislation 

NEW  YORK,  Feb.  14— At  a  meeting 
called  by  the  Motor  Truck  Association 
of  America  here  today  at  the  Cafe  Boule- 
vard and  attended  by  representatives  of 
the  N.  A.  C.  C,  the  Commercial  Truck- 
ers' Association  of  America,  the  Long 
Island  Automobile  Club,  the  New  York 
State  Association  of  Automobile  Clubs 
and  the  New  York  Dealers'  Association, 
besides  several  large  individual  users  of 
trucks,  such  as  the  U.  S.  Trucking  Corp., 
it  was  decided  to  form  a  joint  legisla- 
tive committee  of  all  the  associations 
represented  and  others  to  carry  direct  to 
Governor  Miller  a  protest  against  any 
increase  in  the  license  fees  for  either 
motor  trucks  or  passenger  cars. 

Evidence  presented  at  the  meeting 
seems  to  show  that  the  total  income 
from  license  fees  in  the  State  of  New 
York  last  year  totaled  approximately 
$9,000,000,  whereas  the  cost  of  road 
maintenance  and  construction  amounted 
to   only  $7,500,000. 

Aside  from  all  other  economic  consid- 
erations which  should  be  taken  into  ac- 
count in  regard  to  both  passenger  cars 
and  motor  trucks,  the  legislative  com- 
mittee will  claim  that  there  is  no  justi- 
fication in  raising  license  fees  at  this 
particularly  critical  period  in  our  recon- 
struction, so  long  as  the  total  license 
income  exceeds  the  cost  of  road  main- 
tenance and  reconstruction. 

The  following  statement  has  been  pre- 
pared by  the  Merchant  Truckmen's  Bu- 
reau with  reference  to  the  proposed  legis- 
lation: 

"The  move  to  tax  the  heavy  motor 
truck  from  State  roads  is  out  of  line 
with  the  general  policy  of  present-day 
transportation. 

"The  motor  truck  has  brought  outly- 
ing communities  into  closer  touch  with 
the  metropolitan  district,  has  served  as 
a  communicating  link  between  cities  and, 
under  the  stress  of  emergency,  has  taken 
up  the  long  haul  of  railroads  when  their 
services,  because  of  labor  difficulty  or 
congestion,   became   inadequate. 

Trucks  Cut  Cost  of  Living 

"The  motor  truck  brings  perishable 
commodities  to  the  cities  in  large  quan- 
tities, and,  when  green  vegetables  were 
held  at  prohibitive  prices  by  commission 
merchants,  it  was  the  motor  truck  which 
went  out  into  the  country  and  brought 
in  produce,  forcing  concessions  in  prices. 

"The  motor  truck  has  become  a  part 
of  our  transportation  system  because  it 
has  demonstrated  its  ability  to  do  certain 
work  more  economically  and  expedi- 
tiously than  can  be  done  any  other  way. 

"Instead  of  discouraging  the  use  of 
motor  trucks  for  the  preservation  of 
roads,  the  motor  truck  should  be  recog- 
nized as  a  national  necessity — a  part  of 
our  transportation." 
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Good  Roads  Congress 
Urges  Speeding  Work 

Exemplifies    Need    of    Wise    Ex- 
penditures in  Year's  Program 
— Available  Funds  Large 


CHICAGO,  Feb.  14— Scarcely  had  the 
doors  of  the  Coliseum  closed  on  the  na- 
tional automobile  show  than  they  swung 
open  on  the  eleventh  American  Good 
Roads  Congress,  the  eighteenth  annual 
convention  of  the  American  Road  Build- 
ers' Association  and  the  twelfth  National 
Good  Roads  Show.  Some  dealers  who 
attended  the  automobile  exhibit  remained 
over  this  week,  so  intimate  is  the  rela- 
tionship between  good  roads  and  the  in- 
dustry, and  the  Chicago  Automobile 
Trade  Association  interested  itself  in 
helping  to  entertain  the  visiting  good 
roads  delegates. 

The  question  which  confronts  the  road 
builder,  it  was  shown  from  the  discus- 
sions, is  not  where  to  get  the  money 
for  improvements  but  how  wisely  he  can 
spend  it.  It  is  realized  that  with  the 
changed  traffic  conditions  greater  study 
should  be  given  to  the  character  of  roads 
to  be  built  and  the  kind  of  maintenance 
to  be  given  those  highways  already  con- 
structed. There  is  a  feeling  that  main- 
tenance should  be  kept  at  100  per  cent, 
regardless   of  mileage  contemplated. 

Immediate  construction  on  roadwork 
was  urged.  The  discussion  of  sub-grades 
was  one  of  the  most  important  on  the 
program. 

"The  crying  need,  as  far  as  that  need 
can  be  seen  at  the  present  time,"  said 
H.  G.  Shirley,  secretary  of  the  Federal 
Highway  Council,  "is  to  build  a  road 
that  will  have  a  uniform  strength,  so  as 
to  carry  a  specific  load  over  its  entire 
length  without  danger  to  its  structure. 
We  all  know  that  on  gravel  soils  with  a 
high  bearing  power  a  thick  surfacing 
will  not  be  required,  whereas  on  soil 
consisting  of  clay  a  very  much  thicker 
surfacing  will  be  required  to  carry  the 
same  load  certain  seasons  of  the  year. 
Why,  then,  should  we  persist  in  laying 
the  same  thickness  of  surfacing  over  the 
clay  soils  that  we  lay  over  gravel  and 
other  more  stable  materials?  Millions 
are  wasted  annually  in  placing  a  greater 
thickness  of  material  in  places  where  it 
is  not  needed  than  in  other  places  where 
a  greater  thickness  is  essential." 

Must   Show   Earning   Capacity 

In  speaking  of  the  big  program 
planned,  Thomas  H.  MacDonald.  chief  of 
the  United  States  Bureau  of  Public 
Roads,  said,  "Just  now  we  have  literally 
a  pocketful  of  money.  Funds  have  been 
made  available  in  large  amounts  by  the 
Federal  Government,  the  States,  the 
counties  and  even  smaller  districts  which 
have  accumulated  because  of  non-expen- 
diture. The  earning  capacity  of  our 
roads  must  be  demonstrated,  however, 
for  we  should  not  be  hypnotized  into  the 
belief  that  this  condition  will  continue 
to  exist." 
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The  fundamental  engineering  problem, 
MacDonald  stated,  was  the  inter-relation 
of  the  motor  truck  and  the  road. 

"There  is  no  doubt."  he  said,  "that  the 
design  of  motor  trucks  has  been  treated 
largely  from  the  mechanical  considera- 
tion of  the  construction  of  the  vehicle 
itself.  The  development  of  these  vehicles 
has  taken  place  so  rapidly  that- the  adap- 
tation of  the  vehicle  to  the  roadways  over 
which  it  is  to  be  operated  has  been  seri- 
ously neglected.  On  the  other  hand,  the 
highway  engineer  is  forced  to  give  some 
consideration  in  his  design  of  modern 
highways  to  the  vehicles  which  are  to  be 
operated  over  them,  and  it  is  now  time 
that  the  inter-relationship  of  the  design 
of  highways  and  the  design  of  motor 
vehicles  be  recognized  as  a  fundamental 
engineering  problem  without  which  the 
development  of  neither  can  go  forward 
in  a  manner  that  will  bring  to  the  public 
the  greatest  service." 

The  Good  Roads  Show,  which  occu- 
pied the  major  part  of  the  Coliseum,  was 
given  over  to  the  display  of  road-building 
machinery,  with  a  large  number  of 
trucks  placed  on  view. 


H.  S.  Berlin  Elected 

President  of  Victor 

SPRINGFIELD,  OHIO,  Feb.  15— H.  S. 
Berlin,  of  Akron,  has  been  elected  presi- 
dent and  general  manager  of  the  Victor 
Rubber  Co.  by  the  board  of  directors. 
The  other  executive  officers  chosen  were: 
Vice-president,  W.  L.  Timmons  of  Cleve- 
land; secretary  and  treasurer,  H.  S. 
Burr,  of  Springfield;  factory  manager, 
Frank  R.  Talbott,  of  Springfield;  sales 
manager,  C.  A.  Swinehart,  of  Spring- 
field. The  new  president  and  general 
manager  has  been  in  charge  of  one  of  the 
plants  of  the  Firestone  Tire  &  Rubber 
Co.  of  Akron,  and  has  had  extensive  ex- 
perience in  the  rubber  industry.  He  suc- 
ceeds  H.  H.  Burr  in  the  reorganization. 

Announcement  is  made  that  orders  for 
tires  are  being  received  by  the  Victor  Co. 
in  increasing  volume.  The  factory  is 
now  running  about  60  per  cent  on  tires. 


EDMUNDS  &  JONES  SHOWS  GAINS 

DETROIT,  Feb.  14— Profits  of  $108,- 
226.01  for  the.  year  ending  Dec.  31  are 
shown  in  the  annual  report  of  the  Ed- 
munds &  Jones  Corp.  Assets  aggregat- 
ing $2,347,382.27  compare  with  $2,395,- 
080.91  at  the  close  of  1919.  Current  as- 
sets of  $1,319,714.47  and  current  liabili- 
ties $532,746.98  compare  with  $1,468,- 
791.61  of  current  assets  and  $479,733.00 
current  liabilities  the  previous  year. 
Working  capital  in  1920  was  $786,967.49 
compared  with  $989,058.64  in  1919. 
Plant  investment  is  given  at  $990,940.03, 
an  increase  from  $900,558.79. 

Surplus  representing  the  book  value  of 
40,000  shares  of  no  par  common  stock 
after  allowances  for  Federal  taxes  and 
deductions  of  dividends  of  7  per  cent 
on  preferred  and  $2  on  common  was 
$959,409.15,  compared  with  $1,016,997.83 
at  the  end  of  1919.  Outstanding  pre- 
ferred was  reduced  from  $890,400  to 
$843,200  by  purchase  and  redemption, 
making  $156,800  retired  by  that  method. 
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Highway  Edueators 
Meet  at  Ann  Arbor 

Many    National    Figures    to    Ad- 
dress Conference — Ex-Secre- 
tary Redfield  on  Program 


ANN  ARBOR,  MICH.,  Feb.  11— Under 
the  auspices  of  the  permanent  committee 
on  Highway  and  Highway  Transport 
Education,  the  University  of  Michigan 
and  the  Michigan  State  Highway  Depart- 
ment, a  mid-western  conference  on  high- 
way and  highway  transport  education 
will  be  held  here  Feb.  23.  The  program 
will  be  as  follows: — 

Morning  session,  10:00  A.  M.,  Auditorium. 
University  Hall;  Dr;  P.  P.  Claxton,  U.  S. 
Commissioner  of  Education,  presiding;  "The 
Highway  and  Social  and  Economic  Welfare," 
by  Dr.  Claxton.  chairman  of  the  permanent 
committee;  "The  Educational  Activities  of 
the  Permanent  Committee,"  by  Professor 
C.  J.  Tilden,  director  of  the  permanent  com- 
mittee; "The  Economics  of  Highway  Trans- 
port," by  Roy  D.  Chapin,  vice-president, 
National  Automobile  Chamber  of  Commerce; 
"Highway  and  Highway  Transport  Education 
in  Secondary  Schools,"  by  George  C.  Diehl. 
chairman,  good  roads  board,  American  Auto- 
mobile Association;  "Safety  First  Education 
in  Secondary  Schools."  by  Harriet  E.  Beard, 
Supervisor  of  Safety  Education,  Detroit 
public  schools. 

Afternoon  session,  2:00  P.  M.,  Auditorium. 
University  Hall.  Dr.  P.  P.  Claxton  presiding: 
"The  Measure  of  Highway  Accomplishment." 
by  Thomas  H.  MacDonald,  Chief,  United 
States  Bureau  of  Public  Roads;  "The  Army's 
Highway  Transport  Problem."  by  Col.  Mason 
M.  Patrick.  Corps  of  Engineers,  U.  S.  Army; 
"The  Interrelationship  of  Waterway.  Railway 
and  Highway  Transport."  by  Professor  Henry 
E.  Riggs.  Professor  of  Civil  Engineering, 
University  of  Michigan;  "Snow  Removal  from 
Transport  Routes,"  by  Charles  J.  Bennett. 
State  Highway  Commissioner  of  Connecticut; 
"The  Economic  Value  of  Highway  Transport 
Surveys."  by  Professor  Arthur  H.  Blanchard. 
Professor  of  Highway  Engineering  and  High- 
way Transport,  University  of  Michigan. 

Dinner  will  be  served  in  the  banquet 
hall  of  the  Michigan  Union  at  6:00  P.  M., 
Dr  Mortimer  E.  Cooley,  president  of  the 
Society  for  the  Promotion  of  Engineer- 
ing Education,  presiding.  After  dinner 
addresses  will  be  "Highway  Transport 
and  the  Industry,"  by  Tom  Snyder,  secre- 
tary, Indiana  Highway  Transport  &  Ter- 
minal Association;  "Interrelationship  of 
Hichwav  Transport  and  the  Back-to-the- 
Farm  Movement,"  by  A.  R.  Kroh.  Devel- 
opment Department,  Goodyear  Tire  & 
Rubber  Co. 

At  the  evening  session,  with  Dr.  Ma- 
rion L.  Burton,  president  of  the  Univer- 
sity of  Michigan,  presiding.  "The  Trinity 
of  Transportation,"  will  be  discussed  by 
William  C.  Redfield.  former  Secretary  of 
Commerce  of  the  United  States. 


GASOLINE  QUALITY  HIGH 

WASHINGTON,  Feb.  11— Improve- 
ment in  the  quality  of  motor  gasoline  has 
been  reported  by  the  Bureau  of  Mines  af- 
ter a  study  of  samples  taken  from  repre- 
sentative garages  throughout  the  country. 
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Seiberling  Urges 
Stockholder  Support 

Merchandise    Creditors    to    Take 

Shares  If  Not  Sold— Stock 

Values  Improved 

(Continued  from  -page  425) 
to  head  a  syndicate  to  underwrite  the 
$25,000,000  20-year  8  per  cent  sinking 
fund  bonds,  proceeds  of  which  will  go 
toward  paying  off  the  bank  debt.  While 
no  decision  has  been  reached  in  the  mat- 
ter, it  is  not  unlikely  that  the  balance 
of  the  financing,  consisting  of  $25,000,000 
10-year  8  per  cent  sinking  fund  deben- 
tures, 250,000  shares  of  common  stock 
and  $35,000,000  8  per  cent  prior  prefer- 
ence stock  will  be  underwritten  by  an- 
other banking  group.  The  $25,000,000 
debentures,  250,000  shares  of  common 
stock  and  $35,000,000  prior  preference 
stock  is  to  be  offered  for  subscription  to 
existing  common  and  preferred  share- 
holders of  the  company  at  prices  to  be 
determined  by  the  committees  in  charge 
of  the  plan,  and  these  securities  or  the 
proceeds  from  their  sale  will  be  used  to 
satisfy  other  claims  and  for  other  cor- 
porate purposes. 

Under  the  plan,  if  none  of  the  prior 
preference  stock  is  sold,  practically  the 
entire  $35,000,000  will  be  divided  among 
the  merchandise  creditors,  who  are  split 
into  two  groups. 

One  group  represents  creditors  to 
whom  the  company's  indebtedness  ex- 
isted on  Jan.  1,  1921,  and  whose  claims 
aggregate  $15,395,660.  They  will  receive 
125  per  cent  of  their  claims  in  prior  pref- 
erence stock,  or  $19,244,575  par  value. 

The  other  group  represents  creditors 
with  whom  the  company  has  made  com- 
mitments for  merchandise  not  delivered 
prior  to  Jan.  1,  1921,  but  for  which  spe- 
cifications and  prices  have  been  fixed. 
Their  claims  aggregate  $54,959,503,  for 
which  they  will  receive  75  per  cent  in 
cash,  payable  not  later  than  the  tenth  of 
the  month  following  shipment  from 
American  point  of  shipment,  and  28  per 
cent  in  prior  preference  stock,  which 
amounts  to  $15,388,660  par  value. 

Will  Write  Down  Inventory 

The  company  contemplates  "writing 
down"  its  inventories  and  commitments, 
and  converting  part  of  the  difference  be- 
tween the  cost  and  market  value  of  raw 
materials  into  prior  preference  stock,  so 
that  the  company's  earning  ability  may 
be  immediately  enhanced  and  also  so  as 
to  bring  nearer  dividend  payments. 

The  nefinancing  wipes  out  the  com- 
pany's deficit,  and  will  enable  it  to  oper- 
ate on  costs  based  on  present  market 
value  and  to  resume  earnings. 

"While  the  present  low  market  prices 
of  our  stocks  do  not  look  good  to  those 
who  hold  them,  we  feel  that  the  value  of 
these  stocks  is  made  more  secure  and  the 
future  prospects  are  made  brighter  by 
the  plan  which  proposes  to  relievi  I 
the  dangers  of  pressure  by  our  credit- 
r  ,"  says  a  Goodyear  statement. 
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EMPLOYEES  AGREE 

TO  WAIT  FOR  WAGES 

DETROIT,  Feb.  14— Penberthy 
Injector  Co.,  which  has  been  work- 
ing on  a  two-day  week  schedule, 
began  work  to-day  on  a  five-day 
schedule  under  a  deferred  wage 
payment  plan  submitted  by  offi- 
cials    and  accepted  by  employees. 

Under  the  plan  employees  will 
be  paid  cash  for  three  days  each 
week  and  the  balance  credited  to 
their  accounts.  Cash  on  the  de- 
ferred wages  will  be  paid  on  a  slid- 
ing scale  proportionate  to  the 
volume  of  business  as  it  increases. 

The  plan  was  proposed  to  give 
opportunity  to  all  employees  to 
make  sufficient  money  to  maintain 
themselves,  and  to  give  the  com- 
pany an  opportunity  to  work  up  its 
stock  in  materials,  which  is  esti- 
mated to  last  six  months.  Officials 
of  the  company  are  confident  of 
early  improvement  in  business  and 
look  forward  to  paying  the  de- 
ferred wages  within  a  few  months. 


Willys-Knight  Output 

of  2  Daily  Scheduled 

TOLEDO,  Feb.  14— The  Willys-Over- 
land Co.  posted  its  first  production  sched- 
ule this  year  to  begin  to-day  of  two 
Willys-Knight  sedans  daily. 

This  schedule  will  keep  the  small  force 
of  men,  about  1600  now  employed  at  the 
plant,  busy.  Parts  of  the  cars  are  already 
built.  Men  have  been  busy  rectifying  some 
cars  in  the  factory  for  several  weeks. 

That  the  market  at  the  present  time 
in  the  whole  country  is  just  at  the  bal- 
ance point  where  talk  of  further  price 
reduction,  new  models,  or  other  disturb- 
ing elements  might  set  the  industry  back 
several  weeks  is  the  thought  of  Mr.  Wil- 
son, in  charge  of  Overland  operations. 

He  feels  that  the  industry  has  made  a 
move  in  the  right  direction  during  the 
last  two  weeks  and  that  conditions  appear 
to  be  coming  right. 

Industry  has  picked  up  about  as  much 
as  hank  clearings,  three  per  cent.  That's 
the  general  opinion  of  the  Overland 
officials. 


CHARLES   R.   STEPHENS   DIES 

MOLINE,  ILL,  Feb.  14— Charles  R. 
Stephens,  son  of  George  W.  Stephens, 
founder  of  the  Moline  Plow  Co.,  and  for 
27  years  intimately  associated  with  the 
business,  died  suddenly  Wednesday  at  his 
home  in  Los  Angeles.  Mr.  Stephens  had 
not  been  interested  in  the  company  since 
it  was  acquired  in  1918  by  the  Willys 
interests. 

He  was  superintendent  of  the  plant  for 
18  years,  a  director  of  the  eo 
nearly  as  long  and  in  later  years  director 
of  the  foreign  sales  department.  He 
made  a  notable  record  as  shop  super- 
intendent. Mr.  Stephens  was  born  in 
Moline,  June  8,  1862. 
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Bosch  Wage  Scale 
Cut  121/2  Per  Cent 

Company      Takes      Conservative 
Position  on  Dividends — Exten- 
sion of  Markets  Helpful 

SPRINGFIELD,  MASS.,  Feb.  15— The 
American  Bosch  Magneto  Corp.  has  an- 
nounced a  wage  reduction  of  12%  per 
cent  affecting  all  factory  employees 
whether  on  a  weekly  or  piece  work  basis. 
Operations  in  the  plant  are  being  stead- 
ily increased  and  several  hundred  men 
are  now  employed. 

The  directors  of  the  company  will  meet 
late  this  week  for  action  on  dividends 
and  it  is  reported  payments  will  be  re- 
duced. Although  the  company  has  about 
$6,000,000  of  orders  on  hand  it  is  said 
the  directors  are  inclined  to  take  a  con- 
servative position  on  the  dividends  pend- 
ing improvement  of  business  conditions. 

Arthur  T.  Murray,  president  of  the 
company,  has  sent  out  a  review  of  the 
corporation's  business  since  its  inception. 
This  shows  that  in  1916  sales  were 
slightly  more  than  $4,000,000  and  that  in 
1918  under  the  old  company  and  the 
alien  property  custodian  they  had  fallen 
to  $3,656,000.  The  sales  of  the  new 
American  company  in  1919  were  $5,982,- 
000  and  in  1920  they  had  increased  to 
$8,805,000. 

Murray  devotes  considerable  attention 
to  the  taking  over  of  the  management  of 
the  Gray  &  Davis  plant  at  Cambridge 
and  its  lamp  factory  at  Amesbury  under 
terms  most  favorable  to  the  American 
Bosch  Magneto.  The  product  of  the 
Bosch  company  is  now  very  diversified. 
The  magneto  department  is  depending 
on  the  automobile  trade  for  not  more 
than  20  per  cent  of  its  business. 

The  growing  demand  is  in  the  field  of 
farm  engines,  tractors,  trucks,  marine 
engines  and  other  trades  in  which  the 
internal  combustion  engine  plays  an  im- 
portant part.  The  company  also  is 
equipped  to  enter  the  automotive  field 
with  battery  ignition  systems,  starting 
and  lighting  systems,  spark  plugs,  etc. 


R.  &  V.  MAKES  WAGE  REDUCTION 

EAST  MOLINE,  ILL.,  Feb.  14— Wage 
reductions  approximating  15  per  cent 
have  been  adopted  by  the  R.  &  V.  Motor 
Co.,  affecting  men  in  all  departments  and 
those  upon  a  piece  work  basis.  Employ- 
ees laid  off  and  returned  to  work  during 
the  period  of  the  depression  accepted  the 
lower  scale  upon  their  return.  H.  A. 
Holder,  president  of  the  company,  an- 
nouncing the  reduction,  told  employees 
that  there  is  absolute  necessity  for  read- 
justment of  costs. 


BUFFALO  S.  A.  E.  TO  MEET 

DETROIT,  Feb.  11— The  Buffalo  Sec- 
tion of  the  Society  of  Automotive  Engi- 
neers will  meet  at  the  University  Club, 
Buffalo,  Feb.  23,  at  8  p.  m.  Ferdinand 
Jehle,  of  the  Aluminum  Mfg.  Corp., 
Cleveland,  will  present  the  paper. 
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Industry  as  Whole 
Must  Unite  on  Tax 

Destructive    Effects    of    Proposed 

Action  Must  Be  Shown  at 

Congressional   Hearings 

(Continued  from  page  424) 

can  easily  pay  the  tax  and  the  man  who 
has  no  business  to  run  a  car  because  of 
his  circumstances  must  let  go."  The 
pernicious  effect  of  this  assumption  is 
readily  apparent  when  it  is  remembered 
that  these  views  are  handed  out  to  other 
legislators. 

The  problems  of  the  present  session 
have  been  too  perplexing  to  allow  Sena- 
tors and  Congressmen  to  give  adequate 
study  to  the  ultimate  effects  of  the  Hous- 
ton program.  It  will  be  the  duty  of  rep- 
resentatives of  the  industry  to  enlighten 
them  at  hearings  which  probably  will  be 
held  early  in  April.  Officials  of  the 
Treasury  Department  already  have  ap- 
peared before  the  Senate  and  House 
committees.  Senator  Curtis  and  other 
leaders  have  stated  that  the  books  must 
be  balanced  before  July,  indicating  that 
discussion  of  internal  revenue  matters 
will  be  limited  and  the  most  appealing 
plans  wilf  be  accepted. 

The  Secretary  of  the  Treasury  in  sug- 
gesting sources  of  additional  revenue  ad- 
vised Congress  that  "the  suggested  list 
of  consumption  taxes  have  not  been  se- 
lected because  their  use  is  particularly 
harmful  OR  IN  ANY  SENSE  LESS 
LEGITIMATE  THAN  THE  USE  OF 
ARTICLES    NOT  SO  INCLUDED." 

The  Secretary  has  declared  that  con- 
sumption taxes  must  be  considered  from 
practical  standards.  Sentiment  has  de- 
veloped in  favor  of  the  Treasury  program 
chiefly  because  it  affords  the  easiest  way 
out  of  a  tremendous  problem.  Imposing 
heavy  taxes  on  a  selected  list  would  elim- 
inate legislation  for  petty  taxes  and 
Congress  does  not  intend  to  hunt  for 
work.  There  has  been  considerable  agita- 
tion for  a  sales  tax,  however,  and  the 
movement  seems  to  have  gained  head- 
way. 

Information  has  reached  numerous  Con- 
gressmen that  the  automotive  industry  is 
disposed  to  treat  the  Treasury  plan 
lightly.  Legislators  have  stated  that  the 
most  serious  thought  will  be  given  the 
Secretary's  plans  because  he  is  in  a  posi- 
tion to  know  the  nation's  needs.  It  also 
has  been  asserted  that  the  proposed  tax 
of  2  cents  per  gallon  on  gasoline  at  re- 
fineries would  be  defeated  because  of  the 
influences  of  the  oil  interests  but  there  is 
nothing  to  support  this  encouraging 
assumption. 


Organizations  Will 

Confer  on  Program 

(Continued  from  page  424) 

heavily  with  Congress  because  of  the  poli- 
•tical  dynamite  it  contains. 

C.  C.  Hanch,  chairman  of  the  N.  A.  C. 
C.    tax    committee    and    former    general 
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manager  of  the  Maxwell  Motor  Co.,  who 
has  been  devoting  much  of  his  time  to  the 
formulation  of  the  tax  program,  expects 
to  spend  several  days  consulting  with 
representatives  of  other  automotive  or- 
ganizations concerning  their  tax  ideas. 
Hanch  and  his  committee  have  not  deter- 
mined whether  protest  against  additional 
taxes  on  automobiles  would  carry  greater 
weight  at  Washington  if  they  were  pre- 
sented by  the  industry  as  a  whole  or  by 
each  organization  separately  on  a  differ- 
ent hearing  date.  No  decision  has  been 
reached  as  to  who  will  make  the  argu- 
ment for  the  N.  A.  C.  C.  before  the  ways 
and  means  committee.  Some  members  of 
the  tax  committee  feel  it  should  be  pre- 
sented by  an  expert  on  economics  rather 
than  by  a  lawyer. 

M.  A.  M.  A.  to  Discuss  Action 

Directors  of  the  Motor  &  Accessory 
Manufacturers  Association  will  consider 
the  tax  question  at  a  meeting  here  Friday 
and  it  is  probable  a  special  committee 
will  be  appointed  to  take  up  the  ques- 
tion. Sentiment  in  this  organization  is 
in  favor  of  some  sort  of  sales  tax.  M.  L. 
Heminway,  general  manager,  feels  that 
concerted  action  should  be  taken  by  the 
industry  against  such  a  menace  as 
heavier  Federal  taxes.  He  is  willing  to 
go  to  any  reasonable  length  to  bring 
about  such  action. 

The  tax  committee  of  the  Rubber  Asso- 
ciation of  America  also  is  committed  to 
a  sales  tax  but  on  a  somewhat  different 
basis  from  that  proposed  by  the  N.  A.  C. 
C.  A.  L.  Viles,  the  general  manager, 
is  firmly  convinced  that  arguments  in 
Washington  will  carry  much  greater 
weight  if  they  come  from  the  industry 
as  a  whole  rather  than  from  different 
branches  of  it. 

The  National  Automobile  Dealers  As- 
sociation adopted  a  resolution  at  its  re- 
cent convention  in  Chicago  declaring  that 
it  was  in  complete  accord  with  the  pro- 
gram of  the  N.  A.  C.  C.  calling  for  the 
reduction  of  war-time  expenditm-es  by 
the  Federal  government  and  a  return  of 
the  government  to  normal.  Harry  G. 
Moock,  the  general  manager,  says  the 
two  associations  will  work  in  complete 
harmony  on  the  question  of  tax  policy. 
He  has  under  contemplation  a  plan  where- 
by the  dealers  will  appoint  a  tax  commit- 
tee to  meet  the  tax  committee  of  the 
X.  A.  C.  C.  and  learn  how  the  two  organi- 
zations can  work  together. 

The  American  Automobile  Association 
is  expected  to  stand  with  the  N.  A.  C.  C. 
on  the  tax  question. 

N.  A.  C.  C.  Firm  for  Plan 

It  is  probable  a  conference  of  represen- 
tatives of  various  organizations  will  be 
held  in  the  near  future  to  discuss  the 
possibility  of  united  action.  It  is  not 
known  whether  the  N.  A.  C.  C.  would  be 
willing  to  modify  its  program  if  it  does 
not  meet  with  the  entire  approval  of  the 
other  organizations.  It  has  been  sug- 
1  that  the  Motor  Vehicle  Conference 
Committee  or  a  similar  organization  rep- 
resenting all  branches  of  the  industry 
might  be  used  in  future  to  map  out  ac- 
tion on  questions  which  involve  the  indus- 
try as  a  whole. 


February  17,  1921 

Post  Office  to  Probe 
Junker  Plane  Loss 

Accident   in   Which  Three  Lives 

Were    Lost    to    Be    Given 

Thorough   Investigation 

WASHINGTON,  Feb.  11— Officials  of 
the  Air  Mail  Service  announced  today 
that  a  thorough  investigation  would  be 
conducted  into  the  explosion  of  the  Jun- 
ker plane  at  LaCrosse,  Wis.,  yesterday, 
which  resulted  in  a  loss  of  three  lives. 
Chief  of  Flying  Operations  Collier  stated 
that  the  mechanical  faults  which  had 
been  responsible  for  the  destruction  of 
other  J  L  planes  had  been  eliminated, 
so  that  it  was  difficult  to  determine  the 
cause  of  the  fatality. 

The  mechanicians  employed  by  the 
Postal  Service  are  unwilling  to  believe 
that  it  was  the  fault  of  the  gas  system. 
The  wrecked  plane  had  been  completely 
overhauled  and  a  new  fuel  feed  system 
installed  following  accidents  to  other 
planes.  The  fuel  system  was  known  as 
"fool-proof."  It  was  devised  to  allow 
leaking  gas  to  fall  to  earth  rather  than 
in  the  fuselage  and  invite  explosions. 

The  machine,  J  L  301,  had  been  in 
service  four  months.  The  authorities 
have  two  theories  to  advance.  Either 
the  pilot  lost  control  of  the  elevators 
or  some  difficulty  caused  loss  of  flying 
speed  and  the  machine  crashed  to  earth 
as  a  result.  Reports  establish  the 
fact  that  there  were  no  signs  of  fire 
before  the  machine  was  smashed. 

Because  of  the  defense  of  purchases 
of  these  planes  made  by  the  Postmaster- 
General  and  endorsement  of  their  supe- 
riority over  American  planes,  it  is  ex- 
pected that  the  latest  accident  will  incite 
an  attack  against  encouraging  foreign 
aircraft  makers  as  against  the  new  in- 
dustry in  this  country. 

Larsen  Defends  Plane 

NEW  YORK,  Feb.  15— J.  L.  Larsen, 
sales  agent  in  this  country  for  Junker 
planes,  has  sent  out  a  statement  in 
which  he  asserts  that  the  mail  airplane 
which  crashed  at  La  Crosse  did  not 
catch  fire  in  the  air.  He  asserts  that 
the  machine  circled  twice  across  the  land- 
ing field,  losing  altitude  preparatory  to 
landing,  with  the  motor  hitting  perfect- 
ly, but  when  at  an  altitude  of  500  ft. 
it  nosed  down  for  some  unknown  reason 
and  crashed,  taking  fire  after  it  struck. 

Larsen  complains  that  undue  promi- 
nence has  been  given  to  this  accident  in 
contrast  to  the  small  space  given  an  ac- 
cident to  a  De  Haviland  on  the  same 
route  a  week  previously  when  the  pilot 
was  killed  and  the  mechanic  seriously 
injured.  He  asserts  that  the  German 
plane  was  making  its  first  trip  over  the 
Chicago-Minneapolis  mail  route  with 
men  new  on  that  line.  Larsen  adds  that 
mechanical  changes  made  by  the  air  mail 
service  were  not  in  accordance  with 
the  German  practice,  so  he  is  not  in  a 
position  to  state  whether  the  machine 
was  safe  for  flying. 
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Business  and  Sport 
Share  S.A.E.  Program 

West  Baden  Springs  Hotel  Offers 

Unusual   Facilities   for   Meet 

— To  Push  Researches 


NEW  YORK,  Feb.  15— Following  the 
custom  of  previous  years,  the  Society  of 
Automotive  Engineers,  at  its  annual 
summer  meeting,  will  hold  but  one  en- 
gineering session  each  day,  the  remain- 
der of  the  time  being  given  to  sports  and 
recreation  with  a  series  of  house  lectures 
and  dancing  in  the  evenings.  The  engin- 
eering  sessions  will  be  from  10  to  1 
o'clock.  The  meeting  this  year  is  to  be  at 
W  est  Baden  Springs,  Indiana. 

The  West  Baden  Springs  Hotel  with 
accommodations  for  930  guests  is  well 
suited  for  the  special  meeting  because  of 
its  isolation  among  the  hills  of  southern 
Indiana.  It  provides  every  facility  for 
golf,  horse  back  riding,  tennis,  bathing 
and  field  sports  as  well  as  for  summer 
meetings.  The  hotel  is  circular  in  shape, 
six  stories  high  and  has  a  glass  covered 
central  court  which  is  the  largest  room 
of  its  kind  in  the  country. 

West  Baden  is  famed  for  its  mineral 
waters  and  mineral  and  mud  baths,  all 
of  which  are  a  part  of  the  hotel  system. 
The  hotel  has  a  large  swimming  pool  and 
a  complete  bath  equipment.  Within  five 
minutes  walk  of  the  hotel  is  a  sporty  9 
hole  golf  course.  There  are  two  other 
golf  courses  within  five  miles  of  the  hotel. 
West  Baden  is  on  the  Monon  Railroad, 
126  miles  southwest  of  Indianapolis  and 
60  miles  north  of  Louisville.  Good  roads 
radiate  in  nearly  all  directions. 

The  meetings  committee  for  1920  un- 
der the  chairman,  C.  F.  Scott,  has  al- 
ready drafted  a  comprehensive  program 
based  on  one  session  of  three  hours  for 
each  subject.  The  opening  day,  May  24, 
will  be  given  over  entirely  to  standard- 
ization and  meetings  of  the  standards 
committee.  Other  subjects  to  be  consi- 
dered are  aviation,  farm  tractors  and 
fuel  research.  Research-  work  this  year 
will  play  a  more  important  part  than 
ever  before  in  the  activities  of  the  S.  A. 
E.  in  view  of  the  appropriation  of  $30,000 
which  has  been  made  to  foster  it. 

Committee  to  Encage  Man 

During  the  past  year  the  S.  A.  E.  has 
worked  on  fuel  research  and  this  will  be 
continued  but  there  are  many  other  re- 
search activities  which  may  be  carried 
on,  among  them  radiator  temperatures 
and  gear  tooth  pressures.  Additional 
subjects  are  being  considered  by  the  re- 
search committee  headed  by  H.  M.  Crane. 

A  special  research  man  will  be  engaged 
to  handle  the  work  under  the  direction 
of  the  research  committee.  He  will  be 
an  expert  familiar  with  all  branches  of 
research.  Some  effort  will  be  made  to 
obtain  the  co-operation  of  companies  en- 
gaged in  various  lines  of  research.  It  has 
been  estimated  that  there  are  as  many 
as  a  dozen  of  these  companies.  It  is  not 
the  intention  of  the  S.  A.  E.  to  open  a 
laboratory  but   its  work   will  be  carried 
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on  in  laboratories  of  companies  in  the 
automotive  field.  Co-operation  of  gov- 
ernment bureaus  such  as  the  Bureau  of 
Standards  and  Bureau  of  Mines  will  be 
obtained  as  well  as  that  of  Universities 
and  engineering  schools. 

Crane  and  his  committee  have  not 
drafted  any  comprehensive  line  of  re- 
search but  the  program  will  grow  gradu- 
ally and  committees  will  be  organized  as 
it  progresses  along  lines  similar  to  the 
expansion  of  the  standards  committee 
during  the  past  nine  or  ten  years.  Mem- 
bers of  the  committee  besides  Crane  are 
E.  A.  Johnston,  C.  F.  Kettering,  H.  L. 
Horning,  J.  G.  Vincent,  H.  W.  Alder,  Dr. 
H.  C.  Dickinson,  T.  C.  Menges,  Joseph 
Van  Blerck,  and  O.  C.  Berry. 
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Midwest  Tire  Makers 

Hear  Cooperation  Plea 

CHICAGO,  Feb.  15— The  Midwest 
Rubber  Manufacturers  Association  held 
its  regular  monthly  luncheon  and  meet- 
ing at  the  Chicago  Athletic  Club  to-day. 
The  principal  speaker  was  Thomas  White- 
head, president  of  the  National  Tire  Deal- 
ers Association,  a  new  association  formed 
during,  the  Chicago  automobile  show  for 
the  purpose  of  bringing  into  one  national 
organization  the  best  tire  dealers  of  the 
country. 

Whitehead's  remarks  inspired  those 
present  with  the  feeling  that  before  long 
every  community  of  any  size  will  have  its 
local  chapter,  the  purpose  of  which  will 
be  to  eliminate  the  "gyp"  method  of  sell- 
ing tires  so  prevalent  in  the  past.  White- 
head assured  the  tire  manufacturers 
present  that  an  ever-ready  spirit  of  co- 
operation would  be  found  by  the  members 
of  the  association  to  bring  the  merchan- 
dising of  tires  to  a  higher  plane  than 
ever  before  but  demanded  that  a  like 
spirit  prevail  among  the  manufacturers 
to  do  their  part  in  the  work. 


AUTO  BODY  SHOWS  GAINS 

DETROIT,  Feb.  14— Assets  of  $2,674,- 
906.02  and  surplus  of  $48,035.28  are 
given  in  the  balance  sheet  of  the  Auto 
Body  Co.,  as  of  Dec.  31.  Current  assets 
were  $1,515,006.50  and  current  liabilities 
$1,070,490.69  compared  with  current  as- 
sets of  $1,211,709.04  and  current  liabili- 
ties $714,934.39  in  1919.  Working  capital 
at  the  end  of  1920  was  $444,515.81  against 
$496,934.63  a  year  ago.  Fixed  assets 
were  $1,095,329.57  against  $1,090,743.06 
in  1919.  Outstanding  preferred  stock 
amounted  to  $531,500,  an  increase  from 
$527,600  during  the  year,  and  outstand- 
ing common  was  $1,018,500,  an  increase 
from  $1,017,400.  Total  assets  for  the 
previous  year  were  $2,339,216.29  and  sur- 
plus, $49,782. 


DANIEL  SOUTHERN  RECEIVER 

GREENSBORO,  N.  C,  Feb.  14— Gar- 
land Daniel  of  Greensboro  has  been 
named  as  receiver  for  the  affairs  of  the 
Southern  Truck  &  Car  Corp  ,  large  manu 
faeturers  of  commercial  motor  trucks, 
the  action  being  taken  as  a  protection 
to  the  stockholders  of  the  company.  The 
corporation   is   capitalized   at   $1,000,000. 


A  LMOST  every  new  transaction  In  the  .ron 
'»  and  steel  market,  If  at  all  representative 
in  point  of  tonnage  involved,  records  lower 
price  levels.  This  successive  shading  of 
prices,  however,  does  not  denote  a  fresh 
downward  readjustment  of  the  market.  It  is 
but  the  consummation  in  actual  sales  of  what 
has  been  a  theme  for  abstract  discussion 
since  last  November.  To  be  still  more  pre- 
cise, it  is  the  beginning  of  this  consum- 
mation. As  to  its  culmination,  there  is  no 
telling.  The  manner  in  which  prices  are  be- 
ginning to  tell  the  market's  readjustment,  Is, 
however,  no  less  gratifying  to  the  seller  than 
to  the  buyer.  For  weeks  and  weeks  Iron 
and  steel  producers  found  it  utterly  impos- 
sible to  secure  orders  at  any  price.  They 
knew  this  and  continued  to  quote  unchanged 
prices  because  concessions  would  have  proved 
useless  bait.  In  the  last  few  days  It  has 
become  evident  that  there  is  some  business 
to  be  had,  not  spectacular  in  tonnage  but 
actual,  honest-to-goodness  orders.  To  "land" 
this  business,  it  was  necessary  to  quote 
prices  in  keeping  with  the  changed  order  of 
things.  It  was  the  first  reawakening  of 
genuine  consuming  demand  and  steel  prod- 
ucers were  too  pleased  at  sight  of  this  blos- 
som, tender  as  it  still  is,  to  lose  very  much 
sleep  about  how  sharp  price  cuts  would  have 
to  be  in  order  to  get  this  business  on  their 
books.  In  fact,  for  some  time  the  instruct- 
ions of  all  "independents"  to  their  sales  ex- 
ecutives have  been  to  corral  all  business  In 
sight,  at  whatever  price  it  was  necessary  to 
quote.  The  only  reason  that  the  "inde- 
pendents" did  not  cut  under  the  Corporation's 
levels  before,  was  that  there  was  no  business 
to  be  had  at  any  price.  Press  reports  from 
the  Youngstown  district  of  sharp  price  re- 
ductions by  one  of  the  leading  independents, 
were  largely  for  the  benefit  of  labor  agitators 
who.  otherwise,  might  have  taken  reductions 
in  wage  scales  with  less  grace.  To  sum  up 
the  situation,  the  Corporation's  prices  have 
now  become  obsolete,  in  so  far  as  new 
business  is  concerned.  Quotations  of  inde- 
pendents are  sufficiently  elastic  to  include 
serious  consideration  of  any  and  all  bids 
that  consumers  might  be  tempted  to  make, 
so   long  as  specifications  are  attractive. 

Pig  iron. — Willi  basic  pig  Iron  offered  at  as 

low  as  .j^r,.  furnace,  thi    i i   foundry  anil 

malleable  suitable  for  automotive  foundries, 
is  problematical  Sales  of  the  latter  have 
been  made  in  small  tonnages  at  around  29 
valley.  Practically  all  of  the  automotlvi 
b      Ing  is  in  carload  lots. 

Steel. — Most  of  the  buying  by  automotivi 
Interests  consists  of  filling  in  or  matching  up 
tonnages.  Fair-sized  tonnages  of  sheets, 
however,  are  reported  to  be  going  forward 
from  Pittsburgh  district  mills  to  Detroit 
passenger  oar  builders,  especially  to  those 
manufaeiui  ing  in.  dium  priced  passenger  . 
lie  Reo  Motor  Car  Co.  and  Buick  Motoi 
Co.  are  among  those  who  have  been  ordering 
shi  et  shipments  forwarded. 

Aluminum.— Placing  of  orders  with  auto- 
motive foundries  for  aluminum  castings  Is 
reflected  In  a  somewhat  better  demand  for 
No.  12  alloy.  The  "outside"  market  for 
virgin  ingots,  98  to  99  per  ci  at  pure,  has 
receded  to  .-hi, and  24' 

Lead.— Th,.  American  Smelting  .\    la  lining 

•    '     offli  i.ii  quotation  ■"  a  ton  to  a 

i  60c  .  Ww   ■>  .,,i    and  Easl  St.  Louis. 

I"  Hi'        "      i       markel   the  New  York  quota- 

on   .-i   parity    with    that    or   the   chief 

'  i  uotei 
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FINANCIAL  NOTES 


D'Arcy  Spring  Co.  plans  to  increase  the 
capital  stock  from  $75,000  to  $1, 000,000.  Of 
this  amount  $650,000  will  be  common  stock 
and  the  balance  of  $350,000  will  be  8  per  cent 
preferrtd  stock.  Application  has  been  made 
to  the  Michigan  Securities  Commission  allow- 
ing the  proposed  increase.  Up  to  this  time 
the  D'Arcy  Spring  Co.  has  been  a  closed 
corporation,  but  the  new  stock  will  be  offered 
to  the  public,  and  it  is  planned  to  give 
the  new  shareholders  representation  on  the 
board  of  directors.  Preferred  stock  to  the 
value  of  $150,000  will  be  offered  first. 

Knickerbocker  Motors,  Inc.,  Poughkeepsie, 
X.  Y.,  has  filed  schedules  in  bankruptcy  with 
liabilities  of  $200,771  and  assets  of  $89,678  and 
other  assets  of  value  unknown.  Machinery, 
etc.,  is  valued  at  $16,047;  accounts  $72,736. 
and  deposits  in  banks,  $S94.  Among  the 
creditors  are  the  estate  of  Herbert  G.  Streat, 
$72,569;  First  National  Bank  of  Poughkeep- 
sie, $15,919,  and  Irving  National  Bank,  $20,770. 

Stewart  Warner  Speedometer  Corp.  reports 
nit  income  for  1920  of  $2,728,472,  as  com- 
pared with  $2,331,915  for  the  previous  year. 
The  amount  available  for  the  capital  stock, 
$2,210,000,  was  smaller  than  in  1919  owing  to 
increased  taxes  and  a  large  amount  of  stock 
outstanding.  This  was  equal  to  $4.83  a  share 
on  the  457,525  shares,  as  against  $4.90  on  the 
400,000  shares  outstanding  at  the  end  of  1919. 

Pierce-Arrow  Motor  Car  Co.  stockholders, 
both  common  and  preferred,  numbered  4730 
on  Jan.  1,  an  increase  of  1210,  or  about  35 
per  cent  above  the  total  of  Jan.,  1920.  The 
number  of  holders  of  common  were  28S0  and 
preferred  1850,  compared  with  1800  and  1720 
the  year  before. 

Supreme  Motors  Corp.  is  offering  through 
W.  A.  Fennell  &  Co.,  Cleveland,  $1,500,000 
first  mortgage  8  per  cent  convertible  bonds 
due  annually  Jan.  1,  1923  to  1929,  inclusive. 
The  proceeds  will  be  used  to  retire  current 
indebtedness  and  increase  working  capital. 

Federal  Motor  Truck  Co.  reports  profits 
before  Federal  taxes  of  approximately 
$745,878.66  for  1920.  Taxes  are  estimated 
at  $200,000.  Total  sales  were  $10,628,742.09 
Total  assets  are  $4,525,340,  and  the  surplus 
for  the  year  $806,812. 

Hill  Insulating  &  Mfg.  Corp.,  New  York. 
has  filed  a  petition  in  bankruptcy  with  liabili- 
ties of  $24,161  and  assets  of  $6,079,  the  main 
items  of  which  are  stock,  $2,500;  machinery, 
■etc.,  $2,000,  and  accounts,  $1,494. 

Rey  Wheel  Co.  has  increased  its  board  of 
directors  from  five  to  eight,  adding  James  C. 
K., upton,  of  the  Detroit  Sales  Co.;  William 
Roberts,  of  Roberts  Tube  Works,  and  C.  R. 
Aikman,  of  Amherstburg,  Ont. 

Packard  Motor  Car  Co.  declared  the  regu- 
lar quarterly  dividend  of  1%  per  cent  on  the 
pri  fcired  stock  payable  March  15. 
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the  Stegeman  Truck  Co.  which  two  years 
ago  found  itself  in  financial  difficulties. 
The  new  company  took  over  and  assumed 
all  accounts  of  the  Stegeman  company 
and  has  paid  about  75  per  cent  of  them. 
A  large  amount  of  money  was  found 
necessary  in  entirely  rebuilding  and  re- 
designing the  Stegeman  product  to  bring 
it  up  to  its  present  efficiency. 


February  17,  1921 


Parker  Creditors  Vote 

Confidence  in  Officers 

MILWAUKEE,  Feb.  11— Absolute  con- 
fidence in  the  present  officers  and  di- 
rectors of  the  Parker  Motor  Truck  Co.  is 
voiced  by  the  creditors'  committee  ap- 
pointed on  Dec.  13  which  has  been  inves- 
tigating the  conditions  of  the  corpora- 
tion. It  is  felt  that  with  the  consent  of 
the  creditors  the  affairs  of  the  company 
can  be  carried  on  without  recourse  being 
taken  in  the  appointment  of  a  receiver. 

The   company   is    a    reorganization    of 


Emerson-Brantinghani 

Shows  Drop  in  Earnings 

ROCKFORD,  ILL.,  Feb.  11— With  the 
plants  of  the  Emerson-Brantingham  Co. 
operating  at  the  present  time  at  about  75 
per  cent  of  capacity,  a  moderately  profit- 
able business  for  this  year  is  forecast  in 
the  annual  statement  of  President  C.  S. 
Brantingham. 

Earnings  of  the  company  during  the 
past  year  were  materially  reduced  but 
the  company  transferred  $20,768  to  profit 
and  loss  surplus  after  payment  of  the  7 
per  cent  preferred  stock  dividend.  In  the 
previous  year  there  was  a  surplus  of 
$470,484.  The  income  account  for  the 
fiscal  year  ended  Oct.  31,  1920,  together 
with  the  balance  sheet  at  the  end  of 
that  period,  compares  as  follows:  , 

INCOME     ACCOUNT 

1920  1919 

Op.  profit,  after  tax $1,512,857  $1,837,225 

Other   income 412,695  409.785 

Total    income. 1,925,552  2,347,010 

General   expenses     *419,329  403,311 

Net   income 1.506,226  1,843,699 

I  nterest 453,087  339,444 

Depreciation    180,435  181,835 

Net  profit  for  year 872,703  1,322,419 

Preferred    dividends 851,935  851,935 

Surplus  for  year 20,768  470,484 

Previous    surplus 2,542,089  2,071,605 

Total  surplus 2,562,857  2,542,089 

♦Including  $176,713  loss  on  exchange. 

BALANCE     SHEET 
ASSETS 

1920  1919 

Property   account $8,265,364  $7,421,105 

Patents,   goodwill 4,614,402  4,614,403 

Treasury   stock. 669,075  476,553 

Inventories    14.545,827  11,761,034 

Notes  and  accts.  recbl.  .  .     5,910,392  4,201,483 

Sundry  debtors,  etc 253,265 

Liberty    bonds 316,700  328,486 

Cash 1,104,453  617,741 

Realty  and  advances 27,286  43,917 

Deferred    charges 224,853  87,044 

Total $35,678,352  $29,865,031 

LIABILITIES 

1920  1919 

Common  stock $10,132  500  $10,132,500 

Preferred  stock 12,170.500  12,170,500 

Notes    payable 7,915,285  2,978,209 

Accts.  pay.,  inc.  fed.  tax.     1,767,726  1,008.602 

Contingent   reserve 1.129,484  1,003,131 

Surplus    2.562  857  2,542,089 

Total $35,678,352  $29,865,031 

PEERLESS  REDUCES  DIVIDEND 

CLEVELAND,  Feb.  14— The  cut  in 
the  dividend  rate  of  the  Peerless  Motor 
Car  Co.  is  ascribed  by  directors  to  the 
desire  of  the  company  to  protect  its 
lnt  ure  interests.  The  cut  is  the  second 
that  has  been  made  and  reduces  the  rate 
to  4  per  cent  on  the  par  value  of  $50. 


Bank  Credits 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


NEW  YORK,  Feb.  17— The  local 
money  market  eased  the  latter  part  of 
last  week.  Call  money  ruled  at  8  per 
cent  the  first  two  days  of  the  week  and 
at  7  per  cent  thereafter.  The  range  for 
the  week  was  7  per  cent  to  8  per  cent 
as  against  7  per  cent  to  9  per  cent  the 
week  before.  Time  money  was  firm  with 
a  light  supply.  Sixty  and  ninety  days' 
and  four  months'  paper  was  quoted  at 
7  per  cent,  and  five  and  six  months' 
paper  at  6%  per  cent,  the  same  as  the 
week  previous.  One  of  the  principal 
causes  of  this  firmness  was,  apparently, 
the  large  withdrawals  by  the  South  and 
the  West,  as  indicated  by  the  week-end 
bank  statements. 

The  statement  of  the  New  York  Asso- 
ciated Banks  showed  further  contraction 
and  may  explain  to  some  extent  the  easier 
call  money  towards  the  close  of  last  week. 
The  excess  reserves  over  legal  require- 
ments increased  $4,250,480,  and  loans  de- 
clined $72,943,000.  This  is  the  largest 
reduction  in  loans  since  the  second  week 
of  January. 

The  New  York  Federal  Reserve  Bank, 
in  contrast  with  the  previous  week's  oper- 
ations, showed  an  improved  reserve  posi- 
tion. Gold  reserves  increased  $10,328,- 
000,  and  total  cash  reserves  $15,167,000. 
Total  bills  on  hand  declined  $25,198,000, 
and  total  earning  assets  $22,896,000. 
Federal  Reserve  notes  in  circulation  in 
this  district  declined  $8,554,000,  while 
Federal  Reserve  bank  notes  increased 
$4,314,000.  

G.  M.  C.  Sales  Increase; 

Net  Profits  Decrease 

NEW  YORK.  Feb.  17— A  preliminary 
report  of  the  General  Motors  Corp.  for 
the  year  1920,  issued  to-day,  shows  a 
gross  business  of  $565,000,000,  an  in- 
crease of  $56,000,000  over  the  preceding: 
year  and  the  largest  in  the  history  of 
the  company  but  the  net  profits  of  $48,- 
262,000  available  for  dividends,  were 
$11,800,000  less  than  in  1919.  Total  cur- 
rent assets  were  $263,939,000  and  cur- 
rent liabilities  $115,554,000.  This  left  a 
net  working  capital  of  $148,395,000.  Cash 
in  banks  on  Dec.  31  totalled  $49,278,000 
and  sight  drafts,  notes  and  accounts  re- 
ceivable to  $48,661,000.  Notes  payable 
amounted  to  $72,225,000  and  accounts 
payable  and  trade  acceptances  to  $25,- 
794.000. 

The  finance  committee  of  General  Mo- 
tors Corp.  is  considering  the  advisability 
of  wiping  out  bank  loans  of  approxim- 
ately $75,000,000  through  the  sale  of  new 
securities.  General  Motors  has  no  imme- 
diate need  for  funds  for  any  purpose 
other  than  the  elimination  of  its  loans 
and  it  is  simply  a  question  of  policy 
whether  the  banks  should  be  paid  off  at 
this  time. 

The  company  is  considering  sales  of 
some  of  its  factories  and  W.  C.  Durant 
is  reported  as  having  made  offers. 


February  17,  1921 
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Homer  Hilton,  sales  manager  of  the  Osh- 
kosh  P.  W.  D.  truck,  who  is  leaving  that 
organization,  has  been  sent  to  Detroit  to  take 
charge  of  the  office  of  the  National  Associa- 
tion of  Truck  Sales  Managers,  pending  the 
selection  of  a  successor  to  H.  D.  Dabney, 
secretary.  Dabney  joined  the  organization 
last  June,  and  his  resignation  will  become 
effective  March  15.  He  said  he  was  not 
ready  to  announce  future  connection.  A 
committee  from  the  association  now  is  in 
communication  with  several  applicants  for 
the  position,  and  announcement  of  an  ap- 
pointment is  expected  shortly.  Hilton,  who 
is  one  of  the  best  known  members  of  the 
association,  will  spend  a  month  or  two  in  the 
local  office  inducting  the  new  secretary  be- 
fore assuming  other  duties  which  he  now 
has  in  mind. 

W.  J.  Corr  has  been  elected  secretary  and 
treasurer  of  the  Maibohm  Motors  Co.,  San- 
dusky. Ohio,  succeeding  I.  O.  Bormann, 
resigned.  Corr  has  been  director  of  purchases 
for  the  Maibohm  company  for  the  past  year 
and  is  widely  known  in  the  automotive  in- 
dustry. He  was  with  the  General  Motors  for 
the  first  two  years  following  its  organization. 
doing  purchasing,  cost  and  systematizing 
work  at  the  Northway,  Cadillac  and  Oakland 
plants.  For  the  following  two  years  he  was 
director  of  purchases  of  the  Apperson  Broth- 
ers Automobile  Co.,  then  for  two  years 
director  of  purchases  of  the  Falls  Motors 
Corp.  For  nearly  three  years  prior  to  joining 
the  Maibohm  organization  he  was  purchas- 
ing agent  for  the  Detroit  plant  of  the 
Aluminum  Castings  Co. 

Fred  R.  Wilhelmy,  for  many  years  with  the 
Standard  Parts  Co.  of  Cleveland  and  its 
predecessor,  the  Standard  Welding  Co.,  in  the 
financial  and  credit  end  of  the  business,  has 
announced  his  resignation  from  that  com- 
pany, effective  Feb.  15.  Wilhelmy  has  always 
been  active  in  get-together  affairs  of  the 
trade,  particularly  where  credit  men  were 
concerned,  and  is  well  known  throughout 
the  industry.  His  future  plans  have  not 
been  divulged. 

K.  T.  Keller  lias  been  appointed  manager 
of  manufacturing  of  the  Chevrolet  Motor  Co.. 
succeeding  F.  W.  Hohensee,  who  resigned  to 
join  the  new  Durant  Motors  organization. 
Keller  has  been  in  the  General  Motors  organ- 
ization since  1911,  having  served  as  superin- 
tendent at  the  Northway  .Motor  &  Mfe,  Co  , 
general  master  mechanic  at  the  Euick  Motor 
Co.  and  as  a  member  of  the  general  opera- 
tions staff  at  the  corporation  offices  in 
Detroit. 

L.  Grant  Hamilton  has  just  joined  the 
staff  of  the  Akron  Advertising  Agency, 
Akron.  Hamilton,  since  the  war,  has  been 
in  active  charge  of  the  advertising  of  the 
Federal  Motor  Truck  Co.  Prior  to  the  war, 
Hamilton  was  with  the  Campbell-Ewald 
Agency.  He  also  served  as  advertising  man- 
ager of  the  Ri  gal  Motor  Car  Co.  and  was  a 
member  of  the  advertising  and  sail 
'ion  departments  of  Studebaker. 

T.  B.  Biakiston  hi led  J    H 

enbush  as  gem  ral  sales  manager  of  tin- 
American  Hammered  Piston  Ring  Co.,  of 
Baltimore.  Biakiston  was  formerly  Bales 
manager    for    the    south*  I        S     A. 

Barclay  was  appointed  to  succeed   I  ; 
in   this  territory.     A.   N,   Merrlfleld  ha         en 
placed  in  charge  o  nd  Chicago 

i    t    Pi  eyer 

B.  F.  McDonald,  Formei  works  mans 
lately  general  superintendent   •>!  the   Moline 
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Plow  Co.,  has  joined  the  Rock  Island  Plow 
Co.,  as  factory  manager.  T.  B.  Fuller  has 
succeeded  him  as  works  manager  in  the 
Moline  Plow  and  A.  C.  Blair  has  been  named 
general  superintendent  of  that  organization. 

Roy  M.  Hood,  purchasing  agent  for  the 
Maxwell  Motor  Co.,  has  left  that  organiza- 
tion and  has  been  succeeded  by  A.  C. 
Downey,  formerly  of  the  Willys-Overland 
staff  at  Toledo.  Hood  said  he  had  several 
plans  under  consideration,  but  would  not  be 
ready  to  announce  them  for  several  days. 

A.  J.  Riggs,  of  Racine,  Wis.,  has  been  ap- 
pointed general  sales  manager  of  the  E.  L.  M. 
Tire  &  Rubber  Co.,  of  Racine,  a  new  $200,000 
corporation  organized  a  few  months  ago  to 
manufacture  tires,  tubes,  mechanical  rubber 
goods,  etc.,  using  as  a  plant  nucleus  the 
E-Z  Rubber  Heel  Co.  factory  in  that  city. 

M.  F.  Emrich,  formerly  vice-president  and 
general  manager  of  the  Campbell  Paint  & 
Varnish  Co.  of  St.  Louis,  a  subsidiary  of  the 
Glidden  Co.,  has  recently  been  appointed 
general  sales  manager  of  the  industrial  divis- 
ion of  the  Glidden  Co.,  with  headquarters 
at  Cleveland. 

R.  M.  Guyer,  formerly  with  the  Dort  Motor 
Co.,  has  been  made  general  manager  of  the 
Miller  Auto  Top  &  Body  Co.,  of  Caro,  Mich. 
The  following  officers  have  been  elected: 
President,  George  Van  Tine;  vice-president, 
P.  A.  Miller;  secretary-treasurer,  M.  G. 
Atwood. 

Guy  C.  Core,  who  has  been  advertising 
manager  for  the  Jackson  Motors  Corp.  for 
about  a  year,  has  resigned  from  that  organ- 
ization. Core  has  announced  no  future  con- 
nection, and  no  appointment  has  been  made 
to  the  vacancy  in  the  Jackson  office. 

Earl  L.  Woods  has  been  elected  a  director 
and  vice-president  of  the  Horse-Shoe  Rubber 
Co.,  St.  Louis  and  Kansas  City,  and  will 
assume  charge  of  the  Kansas  City  territory. 
Woods  was  formerly  sales  manager  for  the 
J.  I.  Case  Plow  Co. 

Edmund  Otto,  formerly  secretary  of  the 
Hardware  &  Supply  Co.,  has  joined  N.  B. 
Payne  &  Co.,  New  York,  and  will  be  con- 
nected with  the  department  handling  port- 
able conveyors,  coal  elevators  and  other 
machinery. 

D.  H.  Roberts,  sales  manager  of  the  Latex 
Tiro  &  Rubber  Co.,  Fond  du  Lac,  Wis.,  has 
been  promoted  to  the  post  of  general  man- 
ager, in  charge  of  operation,  production,  as 
well  as  sales  and  advertising. 

Bob  Crowthers  has  resigned  his  position 
with  the  Gary  Motor  Truck  Co.  and  has 
joined  Master  Trucks,  Inc..  Chicago,  in  the 
capacity  of  advertising  manager  and  assistant 
sales  manager. 

C.  M.  Eason,  vice-president  in  charge  of 
sales  for  the  Hyatt  Roller  Bearing  Co.  re- 
signed, effective  Fob.  1.  Ben  G.  Koether  has 
succeeded  Eason  in  charge  of  sales  at  the 
Hyatt    factory. 

R.  C.  Huddle  has  been  appointed  purchas- 
ing agent  of  the  O.  Armleder  Co.,  Cincinnati, 
ding  \V.  R,  Hill,  resigned. 
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W.  J.  O'NEIL  DIES 

AKRON,  Feb.  14— William  J.  O'Neil, 
founder  and  president  of  the  O'Neil  Rub- 
ber Co.,  of  Akron  died  suddenly  of  apo- 
plexy. Thursday,  while  en  route  to  his 
office.  Mr.  O'Neil  was  riding  in  the  ma- 
chine of  A.  H.  Palmer  and  suddenly 
:  forward,  life  being  extinct  be- 
fore Mr.  Palmer  could  summon  aid. 

Mr.  O'Neil  resigned  from  the  B.  F. 
Goodrich  Co.,  eleven  years  ago  to  es- 
tablish the  company. 


Palmer  Tire  Corp.,  Poughkeepsie,  N.  T., 
has  discontinued  rebuilding  tires  and  will 
build  an  addition  to  the  factory  for  the 
manufacture  of  30  x  3%  tires  and  tubes 
exclusively.  The  new  product  will  be 
known  as  the  Henry  tire  and  tube.  C.  J. 
Davis.  Akron,  has  been  engaged  to  assume 
charge  of  manufacturing.  A  New  York 
office  will  be  opened  at  5  Columbus  Circle. 

Caddenhead  Auto  Rim  Co.  has  begun  con- 
struction of  its  $100,000  plant  at  Tarrant  City, 
Ala.,  where  automobile  rims  and  steel  prod- 
ucts will  be  manufactured,  the  daily  capacity 
of  the  plant  to  be  3000  rims.  Initial  production 
will  be  about  400  or  500  rims  daily.  The 
company  is  headed  by  J.  T.  Caddenhead, 
prominent  in  business  circles  in  the  Birm- 
ingham district. 

Atlas  Metal  Stamping  Co.,  Inc.,  has  taken 
over  the  business  of  Isidor  Blickman.  Noah 
Wrollman  Amdur  will  be  president  under  the 
new  organization  of  the  company,  and  Mr. 
Blickman.  treasurer.  The  headquarters  of 
the  company  have  been  moved  from  New 
York  to  Brooklyn. 

Highway  Motors  Co.,  Defiance,  Ohio,  will 
soon  start  the  erection  of  a  plant  for  the 
manufacture  of  tractors  and  truck  motors. 
Charles  H.  Kettering  of  Dayton  is  president 
of  the  company,  which  has  been  making  pas- 
senger cars  exclusively. 

Acme  Wire  Co.,  New  Haven,  Conn.,  has 
opened  a  Chicago  office  in  charge  of  H.  B. 
Bassett.  The  company  also  maintains  branch 
offices  at  Cleveland,  in  charge  of  J.  T.  Crip- 
pen,  and  in  New  York,  in  charge  of  H.  S. 
Glasby. 

American  Tire  Fabric  Co.  closed  operations 
Saturday.  How  long  it  will  continue  the  offi- 
cials here  are  unable  to  say,  but  they  believe 
it  will  be  for  two  weeks  at  least.  About  300 
hands  are  employed  at  the  mills. 

Dodge  Mfg.  Co.  has  taken  over  the  Burnoil 
Engine  Co.  of  South  Bend,  Ind.,  and  sales  of 
this  product  will  be  handled  by  the  Oil  En- 
gine Division  of  the  Dodge  Sales  &  Engineer- 
ing Co.,  Mishawaka.  Ind. 

O.  Armleder  Co.  has  opened  a  branch  to 
serve  the  New  York  district  at  Third  Avenue 
and  Butler  Street,  Brooklyn.  John  S.  Hyatt 
will  be  manager  and  A.  W.  Christopher  sales 
manager. 

Hoosier  Auto  Parts  Co.  has  changed  its 
name  to  the  Hoosier  Clutch  Co.  The  busi- 
ness of  the  company  will  be  continued  at 
Muncie,  Ind. 

Kroyer  Motors  Co.,  Stockton,  Cal.,  has 
awarded  contracts  for  a  factory  unit  in  which 
will  be  manufactured  the  Wizard  4-pulI 
tractor. 


CLIMAX     RUBBER     MOVES     PLANT 

COLUMBUS,  Feb.  14— The  annual 
stockholders'  meeting  of  the  Climax 
Rubber  Co.,  held  at  the  home  office  here 
approved  plans  as  submitted  by  officials. 
The  company  recently  sold  its  Hunting- 
ton, W.  Va.,  plant  and  secured  the  plant 
of  the  K.  &  W.  Rubber  Co.,  at  Delaware. 
Ohio,  to  which  the  machinery  and  equip- 
ment from  the  Huntington  plant  were 
removed.  The  Delaware  plant  has  now 
become  the  main  plant.  Irving  S.  Hoff- 
man was  elected  president;  Herman  A. 
Longshore,  vice-president;  Clyde  B.  Tur- 
ner, secretary  and  treasurer,  and  E.  W. 
Pavey,  sales  manager. 
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SHOWS 

Feb.  19-26 — San  Francisco,  Fifth 
Annual  Pacific  Automobile 
Show,  Exposition  Auditor- 
ium, George  Mahlgreen, 
Mgr. 

Feb.  21-26 — Louisville,  Annual 
Automobile  Show,  Louis- 
ville Automobile  Dealers 
Ass'n.  First  Regiment 
\rmory.  C.  L.  Alderson, 
Secy'. 

Fib.  21-26 — Salt  Lake  City, 
Annual  Automobile  Show 
intermountain  Automotive 
Trades  Ass'n.  W.  D. 
Rishal,   Mgr. 

Feb.  26-Mar.  5 — Buffalo.  Annual 
Automobile  Show.  Buffalo 
Automobile  Oealers  Ass'n. 
74th  Regiment  Armory,  C. 
C.  Proctor,  Mgr. 

Mar.  2-10 — Des  Moines.  Annual 
Automobile  Show,  Colis- 
eum, C.  G.  Van  Vliet.  Mgr 

Mar.  5-12 — Atlanta.  Annual  Au- 
tomobile Show,  Atlanta 
Automobile  Dealers'  Ass'n, 
An. litorium,  Virgil  Shepard, 
Mgr. 
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Calendar 


February  17,  1921 


Mar.  5-12 — Brooklyn,  Annual 
Automobile  Show.  Brook- 
lyn Motor  Vehicle  Dealers' 
Ass'n,  23d  Regiment  Ar- 
mory, George  C.  Lewis, 
chairman. 

Mar.  5-12 — Pittsburgh,  Annual 
Automobile  Show,  Auto- 
motive Ass'n,  Inc.,  Motor 
Square  Garden,  J.  J.  Bell, 
Mgr. 

Mar.  5-12 — Atlantic  City,  Annual 
Automobile  Show,  Auto- 
mobile Trade  Association 
of  Atlantic  City,  Million 
Dollar  Pier,  A.  H.  Gener- 
atzky,  Mgr. 

Mar.  7-12 — Syracuse,  N.  T.,  An- 
nual Automobile  Show. 
Syracuse  Automobile 
Dealers  Ass'n,  Armory, 
Howard     H.     Smith,     Mgr. 

Mar.  7-12 — Indianapolis.  Annual 
Automobile  Show,  Indiana- 
polis Automotive  Trade 
Ass'n.  Automobile  Bldg.. 
State  Fair  Grounds.  John 
Orman.  Mgr. 

Mar.  7-12 — Nashville,  Annual 
Automobile  Show,  Nash- 
ville Automobile  Trade 
Ass'n,    Page    Bldg. 


Mar.  12-19— Boston.  Annual  Au- 
tomobile Show.  Mechanics 
Bldg.  and  South  Armory. 

Mar.  14-19 — Omaha.  Annual  Au- 
tomobile Show,  Omaha 
Automobile  Trade  Ass'n, 
Inc..  Omaha  Auditorium. 
C.    G.    Powell.    Mgr. 

Mar.  14-19 — Washington,  Annual 
Automobile  Show,  Wash  - 
ington  Automobile  Dealers' 
Ass'n,  Rudolph  Jose, 
Chmn. 

Mar.  19-26 — Detroit,  Annual 
Automobile  Show,  Detroit 
Automobile  Dealers'  Ass'n, 
Morgan-Wright   Building. 


April  4-9 — Seattle,  Annual  Auto- 
mobile Show.  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 

April —  Chattanooga,  T  e  n  n.. 
Spring  Automobile  Show. 
Chattanooga  Automotive 
Trade  Ass'n.  Sunday  Tab- 
ernacle.   C.  A.  Noone.  sec'y. 


FOREIGN   SHOWS 

Mar.  23-28— Witwatersrand  As 
ricultural  Show  including 
machinery  and  motors 
sections 

April.  1921 — Sofia,  Bulgaria, 
Tractor  Trials,  under  the 
Bulgarian  Ministry  ol 
Agriculture. 

May  28-June  8 — International 
Automobile  Exhibition, 

Basle,    Switzerland. 

June.  1921 — Reykjavik,  Iceland, 
Agricultural  Exhibition — 
Agricultural  Machinery — 
Icelander  Agricultural  So- 
ciety.   Reykjavik.    Iceland. 

October — Paris.  France,  Paris 
Motor  Show,  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
l'Automobile,  51,  Rue  Per- 
golese,  Paris. 

CONVENTIONS 

May  4-7  —  Cleveland.  National 
Foreign    Trade    Council 

Oct.  12-14.  1921— C  h  1  c  a  g  o, 
Twenty-Eighth  Annual. 
Convention  National  Im- 
plement  &   Vehicle   Ass'n. 


Mexico  City  Exhibit 

to  Start  April  10 

NEW  YORK,  Feb.  14 — The  automobile 
show  which  will  be  held  in  Mexico  City 
will  be  opened  on  April  10  and  continue 
for  fifteen  days.  The  show  was  origin- 
ally scheduled  to  be  held  in  March,  and 
automotive  manufacturers  have  been  at 
some  difficulty  to  ascertain  the  exact 
time  of  the  exhibition.  However,  accord- 
ing to  advices  just  received,  the  time  has 
now  been  definitely  set. 

Three  of  the  main  salons  of  the  new 
National  Theater  will  be  devoted  to  the 
showing,  and  the  expectation  was  ex- 
pressed that  a  majority  of  the  42  Ameri- 
can cars  represented  in  Mexico  would 
be  on  display.  The  National  Theater 
is  described  as  a  building  which  has  cost 
$20,000,000  and  which  has  been  under 
construction  for  a  number  of  years.  It 
is  now  nearly  completed  and  its  use  for 
the  automobile  show  has  been  granted 
by  the  Government. 

"  The  show  will  be  under  the  auspices  of 
Senor  Pascal  Ortiz  Rubio,  Mexican  Sec- 
retary of  Communications.  The  show 
manager  is  Senor  Gustavo  Alana, 
Mexico  City  publisher  and  one  of  the 
officers  of  the  Automobile  Club. 


The  stockholders  yesterday  elected  as 
directors  H.  A.  Tremaine,  F.  H.  Black- 
burn, D.  A.  Shaw,  Ben  F.  Hopkins, 
Robert  L.  Gale  and  George  Salzman. 
Tremain  and  Blackburn,  of  the  National 
Electric  Lamp  Co.,  are  new  directors. 
Officers  will  be  elected  in  two  weeks. 


Purchasing  Agents  Meet 

to  Devise  Fuel  Contract 

PITTSBURGH,  Feb.  18— Members  of 
the  fuel  committee  of  the  National  As- 
sociation of  Purchasing  Agents  are 
meeting  at  the  William  Penn  Hotel  to- 
day to  discuss  a  fair,  equitable  and  in- 
violate form  of  contract  governing  the 
purchase  and  delivery  of  coal.  The  meet- 
ing was  called  by  President  W.  L.  Dodge. 
Ernest  H.  Hawkins  of  the  E.  I.  duPont 
i!c  Nemours  Co.  is  chairman. 

It  is  the  purpose  of  the  fuel  committee 
to  reach  some  form  of  contract  which 
may  be  standardized,  and  at  a  later 
meeting  the  Advisory  Council  will  meet 
with  representative  coal  operators,  dis- 
tributers and  purchasers  to  secure  their 
advice  and  co-operation. 


Belgium  to  Again  Add 

to  Import  Tax  on  Cars 

PARIS,  Feb.  14— The  Belgian  Gov- 
ernment proposes  a  further  increase  in 
the  import  duties  on  automobiles  which 
were  trebled  last  June.  Importers  repre- 
senting large  American  interests  are 
fighting  the  proposal,  but  Belgian  manu- 
facturers insist  on  protection. 

The  Peugeot  Automobile  Co.  has  no 
intention  of  using  its  own  capital  for 
the  erection  of  a  factory  in  the  United 
States,  but  it  is  negotiating  with  an 
American  group  for  the  sale  of  a  license 
to  construct  its  cars.  The  Americans 
have  not  yet  obtained  the  necessary 
capital  and  the  plan  is  in  abeyance. 


Walker  to  Increase 

Engine  Production 

CLEVELAND,  Feb.  14— Announce- 
ment was  made  at  the  annual  meeting 
of  stockholders  of  the  Walker  Motor 
Co.  in  this  city  yesterday  that  produc- 
tion is  running  from  10  to  15  engines  a 
day  now  and  that  by  March  1  it  is  ex- 
pected production  'will  have  been  doubled. 
Officials  of  the  company  are  working 
on  a  program  that  calls  for  maximum 
production  of  100  engines  daily,  and  they 
expect  to  attain  their  goal  later  in  the 
present  year.  At  present  the  Grant 
Motor  Co.  is  taking  the  bulk  of  the 
Walker  factory  output. 


KELSEY  ELECTS  OFFICERS 

NEWARK.  N.  J..  Feb.  11— At  the 
annual  stockholders  meeting  of  the  Kel- 
sey  Motor  Co.  the  following  officers  and 
directors  were  elected:  Ernest  B.  Slade, 
president;  C.  W.  Kelsey,  vice-president; 
Thomas  J.  Stewart,  treasurer;  F.  D. 
Dorman,  secretary  and  assistant  treas- 
urer. Directors,  E.  J.  Churchill,  A.  E. 
Jennings,  John  R.  Thomas,  Charles  W. 
Iloyt.  Charles  Abbott,  E.  I.  R.  Cadmus, 
and  L.  S.  Tyler. 


Pennsylvania  Rubber 

Re-elects  Officers 

JEANNETTE,  PA.,  Feb.  14— At  the 
annual  meeting  of  the  stockholders  of 
the  Pennsylvania  Rubber  Co.  the  follow- 
ing directors  were  elected  for  the  ensuing 
year:  Herbert  DuPuy,  Charles  M.  DuPuy, 
Seneca  G.  Lewis,  George  W.  Daum,  and 
A.  H.  Price. 

The  directors  subsequently  re-elected 
the  following  officers:  Herbert  DuPuy, 
chairman  of  the  board;  Charles  M.  Du- 
Puy, president;  Seneca  G.  Lewis,  vice- 
president  and  general  manager;  George 
W.  Daum,  assistant  general  manager;  A. 
H.  Price,  treasurer;  James  Q.  Goudie, 
general  sales  director;  George  W.  Shive- 
ley,  secretary;  C.  G.  Morrill,  assistant 
treasurer,  and  H.  H.  Salmon,  purchasing 
agent. 


ERNEST  H.  FILLER  DIES 

SYRACUSE,  Feb.  14— Ernest  H. 
Fuller,  treasurer  of  the  Automotive  Serv- 
ice Association  of  Syracuse,  died  here 
after  an  illness  lasting  six  weeks.  John 
H.  Sickeninger  has  been  elected  to  fill 
the  vacancy. 


PARTS  MAKERS  HEAR  FRITZ 

CHICAGO.  Feb.  11— The  Chicago  As- 
sociation of  Automotive  Equipment 
Manufacturers  is  making  a  drive  for  in- 
creased membership.  At  the  present  time 
there  are  50  members  enrolled.  At  the 
last  meeting  of  the  association  an  ad- 
dress was  made  by  George  Fritz. 
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Chicago  Favored  for  Next 
National  Tractor  Show 

Aftermath  of  Columbus  exhibit  not  favorable  ex- 
cept as  to  local  attendance.  Capacity  for  produc- 
ing farm  products  in  greater  quantity  considered 
the   best   argument   for   the    sale    of    tractors. 

By  David  Beecroft 


NEVER  before  at  a  national  tractor  exposition 
has  the  attention  of  tractor  manufacturers 
been  concentrated  on  one  particular  indi- 
vidual as  at  the  National  Tractor  Show  held  at  Co- 
lumbus. That  particular  individual  was  a  farmer. 
He  was  and  still  is  the  enigma  of  the  tractor  manufac- 
turer as  well  as  of  the  retail  merchandiser  of  farm 
equipment. 

The  exposition  assisted  in  crystallizing  opinion  as 
to  the  farmer  and  the  very  general  conclusion  is  that 
he  is  still  very  much  a  creature  of  environment  and 
climatic  conditions.  In  winter  when  nature  sleeps  he 
enters  into  a  period  of  business  somnambulance,  a 
condition  of  business  coma,  which  continues  until  the 
spring  sunshine,  when  he  again  becomes  a  part  of  the 
business  world  and  changing  his  habits  becomes  a 
different  kind  of  individual,  thinking  as  business  men 
think.  Seeing  the  tasks  of  the  season  ahead,  he 
realizes  that  nature  in  its  seasonal  cycles  will  not 
wait  for  him  and  so  he  gets  onto  the  band  wagon,  ends 
his  buyers'  strike,  and  comes  into  the  buying  market. 

This  opinion  of  the  farmer  is  shared  largely  by 
tractor  manufacturers  and  subscribed  to  by  farmers, 
some  of  whom  for  40  years  have  been  tillers  of  the 
soil,  and  know  their  fellow  farmers  as  the  business 
man  knows  his  fellow  business  man. 

The  farmer,  like  the  manufacturer,  is  just  emerg- 
ing from  that  great  national  drunk  and  joy  ride  of 


money-making  and  luxurious  spending  which  has 
spread  over  the  country  since  the  armistice.  On 
awakening  the  morning  after  he  is  a  little  bewildered 
and  requires  time  to  collect  himself. 

The  farmer  stopped  buying  last  fall  when  wheat 
fell  from  $2.60  to  $1.50  per  bushel;  when  corn 
dropped  from  $1.57  to  40  cents;  when  wool  tumbled 
from  75  to  20  cents  per  lb. ;  when  milk  sold  to  the 
condensing  factories  at  $3.40  for  12.5  gal.  went  to 
$1.70  and  all  the  condensing  factories  closed  with  the 
sides  literally  bulging  out  of  the  condensed  milk 
storage  warehouses;  when  cotton  dropped  from  30 
cents  to  7,  and  when  livestock  reached  lower  records. 

This  farmer  is  no  more  disgruntled  than  bankrupt. 
He  is  akin  to  the  man  who  did  not  buy  stock  at  the 
lower  level  of  prices  and  sees  himself  having  failed 
to  make  a  good  deal  of  money  when  the  price  rose. 
These  farmers  are  poor  in  bookkeeping  mathematics 
rather  than  in  actual  values.  Too  many  of  them  are 
counting  their  losses  based  on  a  book  value  of  wool 
at  75  cents  per  lb.  rather  than  25  cents.  In  calcu- 
lating just  how  poor  and  psychologically  bankrupt 
they  are  many  are  endeavoring  to  figure  out  what  it 
has  cost  them  to  raise  a  bushel  of  corn  on  what  they 
have  cultivated  on  land  worth  $400  an  acre  10 
months  ago  and  to-day  worth  little  over  $200  per 
acre.  They  are  doing  all  of  their  calculating  on  the 
high  level  of  prices  to  arrive  at  their  losses. 


440 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


February  21,,  1921 


These  farmers  are  not  bankrupt,  far  from  it.  They 
are  in  many  cases  short  of  ready  cash — they  did  not  sell 
wheat  or  corn  when  the  market  was  at  the  top.  They 
were  badly  advised  in  many  instances  by  county  agents 
who  urged  them  to  hold  for  $2.00  wheat.  To-day  not  a 
few  of  these  same  county  agents  are  advising  them  not 
to  buy  agricultural  machinery  until  the  price  comes 
down;  even  worse  in  some  agricultural  states,  rumors 
have  been  spread  to  the  effect  that  certain  branch  houses 
and  distributors  of  farm  machinery  were  refusing  to  sell 
repairs  in  order  to  force  the  farmer  to  purchase  new 
machinery.  It  is  scarcely  necessary  to  state  that  such 
malicious  tales  have  been  traced  down  and  the  farmer 
convinced  of  their  falsity. 

Farmers  Badly  Advised 

The  farmer  has  been  badly  advised  in  many  parts  of 
the  country.  He  is  literally  to-day  a  very  miserable 
person  and  reminds  us  of  the  old  adage,  "If  you  wish  to 
be  miserable  you  must  think  about  yourself,  about  what 
you  are,  what  you  do,  what  other  people  think  of  you, 
and  then  you  can  be  as  miserable  as  you  choose."  The 
winter  months  have  given  the  farmers  too  much  oppor- 
tunity to  discuss  their  troubles  with  their  neighbors. 
They  have  fed  each  other  discontent.  They  cannot  see 
why  wholesale  prices  of  mercantile  commodities  have 
been  reduced  64  per  cent  and  retail  prices  have  only 
fallen  14  per  cent.  Farm  production  has  been  cut  over 
40  per  cent  in  many  products  during  the  past  eight 
months. 

The  farmer  is  thinking  financially  to-day  as  he  never 
did  before.  He  is  comparing  the  cost  of  farming  with 
horse  and  tractor  more  than  in  the  past.  He  is  also 
figuring  the  cost  of  raising  a  bushel  of  wheat  or  corn 
more  closely  than  formerly.  Herein  is  a  clue  to  tractor 
sales — a  clue  advised  by  farmers  at  the  Columbus  show, 
and  a  clue  agreed  to  by  many  manufacturers. 

Tractors  as  Production  Aid 

The  sound  method  of  selling  tractors  is  on  the  basis  of 
an  increased  yield  per  acre  due  to  tractor  cultivation  as 
compared  with  horse  cultivation,  and  the  shorter  time 
necessary  for  such.  In  short,  it  is  production  farming. 
An  Illinois  farmer,  Francis  Mann,  with  42  years  farm- 
ing record  behind  him,  is  authority  for  the  statement 
that  selling  a  tractor  on  the  basis  of  cultivating  an  acre 
of  ground  by  tractor  as  compared  with  horse  is  unsound, 
and  detrimental  to  the  general  advance  of  tractors.  He 
recommends  selling  a  tractor  on  the  increased  yield  in 
bushels  from  an  acre  of  grain  and  the  shorter  time  the 
ground  can  be  cultivated  with  tractors  and  the  ability 
to  do  this  cultivation  when  it  produces  best  results.  An 
agricultural  university  after  investigating  tractors  de- 
clared that  farmers  with  tractors  in  that  territory  were 
plowing  the  soil  2  in.  deeper  than  with  horses,  and  the 
yield  was  25  per  cent  per  acre  greater.  This  yield  was 
partly  due  to  deeper  plowing,  and  partly  due  to  the  plow- 
ing being  done  when  the  soil  was  benefited  most  by  the 
cultivation.  It  is  well  known  that  statistics  over  a 
period  of  20  years  show  that  there  is  a  greater  yield  of 
winter  wheat  per  acre  in  Kansas  when  the  land  is  plowed 
late  in  July  or  early  in  August  than  if  plowed  late  in 
August  or  in  September.  In  July  the  soil  is  hard  and 
dry  and  the  temperature  110  Fahr.  It  is  good  tractor 
plowing  weather  but  impossible  horse  plowing  weather. 

Similar  conditions  apply  in  regard  to  other  crops  and 
in  other  states  in  varying  degrees.  In  Illinois  corn 
planted  before  May  15  invariably  yields  more  per  acre 
than  if  plowed  after  that  date.  Several  Illinois  farmers 
have    declared    that    it    is    impossible   for    a    successful 


farmer  to  maintain  enough  horses  to  care  for  the  spring 
plowing  peak,  and  get  the  work  done  when  it  should  be 
done.  Here  is  another  chapter  on  production  farming. 
What  is  needed  most  for  the  tractor  manufacturer  is  to 
largely  revise  tractor  selling  arguments  to  farmers  and 
discuss  the  effect  on  soil  and  crop  fundamentals  and  sell 
tractors  on  the  basis  of  increase  in  production  made  pos- 
sible by  these  factors.  Sell  the  farmer  tractors  on  a 
basis  of  ability  to  produce  more  bushels  per  acre  at  a 
lower  cost  per  bushel  and  not  on  how  much  it  costs  for 
kerosene  to  plow  an  acre  as  compared  with  how  many 
bushels  of  oats  horses  consume  and  how  many  pounds 
of  hay  are  required  to  plow  the  same  acre.  To-day  the 
farmer  will  not  be  slow  to  tell  you  that  a  bushel  of  oats 
is  not  worth  more  than  a  gallon  of  kerosene.  You  will 
find  it  a  poor  sales  argument.  The  farmer  must  be  sold 
the  tractor  as  a  production  machine,  one  that  does  the 
farm  work  quicker  than  horses,  does  it  better  than  it 
can  possibly  be  done  with  horses,  does  the  work  when  it 
should  be  done,  giving  more  in  return  for  effort  ex- 
pended, and  permits  the  farmer  to  cultivate  more  land 
and  produce  a  greater  yield  than  is  possible  if  he  uses 
horses. 

Production  Per  Man  High  on  American  Farms 

The  American  farmer  has  a  5  to  1  advantage  and 
greater  producing  value  than  the  European  farmer.  In 
this  country  the  average  farmer  cultivates  50  acres.  In 
Europe  he  cultivates  five  acres.  It  is  true  the  yield  from 
European  soil  is  twice  that  of  our  soil,  but  a  little  mathe- 
matics will  demonstrate  that  even  with  the  yield  doubled 
our  farmer  cares  for  ten  times  the  area  of  his  European 
cousin,  and  with  only  50  per  cent  yield  he  still  is  produc- 
ing five  times  as  much  per  person  as  the  European. 
Tractor  farming  on  a  production  basis  is  going  to  in- 
crease this  yield,  and  give  our  farmer  a  still  greater 
advantage. 

In  spite  of  what  the  world  says  our  farmers  have  been 
making  gains.  In  1850  our  farmers  raised  only  4.75 
bushels  of  grain  per  capita.  To-day  they  raise  9.2 
bushels  per  capita.  Improvements  in  farm  machinery 
have  largely  contributed  to  this  increase,  but  it  must  not 
be  forgotten  that  since  1850  the  agricultural  valley  of 
the  Mississippi  has  come  under  the  control  of  farming 
and  the  possibilities  of  production  are  greater  there  per 
man  than  in  that  part  of  the  country  further  east  culti- 
vated in  1850.  Our  task  is  to  increase  still  more  the 
number  of  bushels  per  capita  which  the  American 
farmer  can  raise.  To  do  this  it  is  not  so  much  a  prob- 
lem of  stopping  the  drift  from  the  farm  movement  and 
encouraging  a  movement  back  to  the  farm,  so  much  as 
increasing  the  producing  capacity  of  the  man  on  the 
farm.  Those  countries  where  agricultural  population  is 
greatest  and  where  farming  might  be  described  as  most 
intensive  produce  much  less  grain  per  person  than  the 
American  farmer.  Production  in  our  factories  has  been 
stepped  up  by  production  machinery  and  production 
methods  rather  than  by  increasing  the  number  of  work- 
ers.    Let  us  apply  the  same  policy  to  agriculture. 

Enormous  Increase  in  Value  of  Farm  Products 

Some  recent  figures  shed  light  on  the  value  of  the  1920 
American  crop  and  give  an  indication  of  the  financial 
stability  of  the  farmer.  In  1920  the  total  value  of  farm 
products,  which  included  grains,  live  stock,  dairy 
products,  cotton,  wool,  etc.,  was  100  per  cent  greater 
than  the  value  in  1914.  These  figures  are  based  not  on 
the  high  price  levels  of  July,  1920,  but  on  the  lower 
levels  of  1921.  In  1919  the  total  value  of  farm  products 
in   this    country   was   $19,856,000,000.      In    1920    it    was 
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$5,000,000,000  above  this.  With  these  figures  in  mind 
and  with  the  further  fact  that  since  1914  the  farmer  has 
enjoyed  unprecedented  prosperity  it  is  possible  to  arrive 
at  a  sane  reason  as  to  why  the  farmer  will  come  back 
into  the  market  when  he  completes  his  winter  hiberna- 
tion and  gets  busy  with  the  work  of  the  year. 

The  farmer  is  not  being  treated  so  severely  on  the 
price  situation  as  he  imagines.  From  1913  to  1918  in- 
clusive the  price  of  farm  machinery  advanced  72  per 
cent.  During  this  period  the  price  of  all  other  com- 
modities sold  to  the  farmer  advanced  97  per  cent.  Dur- 
ing this  period  the  price  of  all  farm  produce  sold  by  the 
farmer  advanced  118  per  cent.  During  this  same  period 
labor  advanced  115  per  cent,  and  freight  rates  increased 
100  per  cent.  In  his  winter  season  of  discontent  the 
farmer  has  forgotten  many  of  the  advances  of  the  last 
six  years  and  has  failed  to  get  the  correct  perspective. 
He  argues  that  the  increased  cost  of  labor  was  responsi- 
ble for  his  present  troubles.  He  should  bear  in  mind 
that  60  per  cent  of  all  farm  labor  is  tractor  or  horse  and 
40  per  cent  man.  Investigations  have  also  revealed  that 
there  has  not  been  so  much  hired  help  on  the  farms  be- 
cause it  was  not  available,  except  in  1920. 

The  Columbus  Tractor  Show 

As  a  display  of  tractors,  tractor  parts,  and  power  ma- 
chinery to  go  with  the  tractor,  the  exposition  was  truly 
national  and  an  unqualified  success.  As  a  national 
show  for  farmers  or  consumers  it  was  not  successful  but 
merely  a  local  show  for  Ohio  farmers.  An  investigation 
of  one  bulk  of  500  farmer  registration  cards  selected  at 
random  from  those  received  at  the  registration  booth 
showed  that  95  per  cent  of  the  farmers  lived  in  Ohio. 

As  a  national  show  attended  by  distributers  and 
dealers  it  was  not  a  success.  A  majority  of  the  dealers 
attending  were  from  Ohio  and  adjoining  states.  On  the 
opening  days,  Monday  and  Tuesday,  following  the  close 
of  the  Chicago  motor  car  show  practically  all  the  dealers 
that  registered  at  Columbus  were  present.  From  that 
time  the  dealer  attendance  fell  off  almost  precipitously, 
indicating  that  perhaps  a  large  proportion  of  those 
dealers  attending  were  at  the  Chicago  motor  show  and 
stopped  off  at  Columbus  on  their  homeward  journey.  It 
is  a  matter  of  regret  that  there  should  have  been  such 
an  excellent  display  of  tractors  and  parts  and  machinery, 
filling  seven  buildings  at  the  fair  grounds,  and  yet  such 
a  poor  attendance  of  distributors  and  dealers  both  of 
whom  are  needed  in  the  tractor  field. 

Chicago  Ideal  for  National  Show 

Von  cannot  hold  a  purely  national  tractor  show  ex- 
cept in  Chicago  or  New  York  City.  Chicago  is  first 
choice.  The  best  time  is  the  week  of  the  Chicago  motor 
Bhow  or  if  not  then  the  week  following.  During  the 
Chicago  week  there  is  the  greatest  gathering  of  dealers 
of  any  place  dining  the  year.  Chicago  has  two  buildings 
large  enough  to  house  the  tractor  show,  the  Municipal 
Pier,  which  has  now  been  brought  literally  into  the 
heart  of  the  city  by  the  widening  of  Michigan  Avenue 
north  to  join  Lakeshore  Drive  together  with  the  new 
bridge  construction  and  also  by  the  erection  of  the  Drake 
Hotel  on  the  lake  front.  Dexter  Pavilion  in  the  Union 
Stock  Yards  is  another  possible  exhibit  space. 

We  are  not  going  so  far  here  when  we  suggest  a  na- 
tional tractor  show  for  New  York  City.  New  York  City 
is  the  front  door  of  the  country  through  which  a  goodly 
part  of  the  world  enters.  It  is  very  largely  our  shipping 
door  for  export  trade.  As  our  export  trade  develops,  as 
the  bankers  are  determined  it  shall,  and  as  our  econo- 
mists say  it  must,  a  tractor  show  in  New  York  City  would 


carry  an  international  character  and  bring  buyers  from 
the  shores  of  the  seven  seas.  New  York  City  offers  the 
ground  for  a  close  introduction  of  the  tractor  to  financial 
and  business  interests. 

It  is  doubtful  if  at  any  future  national  tractor  show 
there  will  be  such  a  representative  display  of  many 
tractor  components,  not  a  few  murmurings  of  discontent 
having  been  heard  from  several  exhibitors  at  Columbus. 
Many  of  these  parts  and  component  firms  did  little  busi- 
ness, and  several  were  asking  the  reason  why  they 
should  attend  a  tractor  show  when  they  do  not  find  it 
necessary  to  attend  the  national  motor  vehicle  shows. 
In  the  formative  days  of  the  motor  car  industry  they 
were  at  the  national  shows  but  during  the  past  ten  years 
their  representation  has  constantly  dwindled  and  the 
motor  shows  have  become  more  exhibits  of  motor  ve- 
hicles. 

Were  the  national  tractor  show  held  during  the  motor 
car  show  week  in  New  Y'ork  these  parts  makers  from 
headquarters  at  hotels  could  serve  the  entire  tractor  cli- 
entele as  they  do  the  motor  car  and  motor  truck  clientele 
at  present.  The  tractor  industry  is  capable  of  making  a 
very  comprehensive  display  without  these  parts  people. 
The  exhibit  at  Columbus  was  almost  too  big.  It  resem- 
bled some  of  the  tractor  demonstrations  held  two  or  three 
years  ago  at  which  90  or  100  tractors  lined  up  across  the 
end  of  a  square  mile  of  prairie  and  by  the  time  they  had 
finished  plowing  you  had  scarcely  opportunity  to  walk 
across  the  field  and  had  not  enough  opportunity  to  cri- 
tically observe  many  of  the  machines.  Seven  buildings 
at  the  Columbus  Fair  Ground  filled  with  equipment  was 
representative  of  our  agricultural  prominence  but  was  a 
hard  task  on  the  visitor  who  wanted  to  spend  one  day  at 
the  show.  A  more  useful  display  would  be  one  of  the 
tractors  and  power  farm  equipment  compactly  placed 
side  by  side  in  one  large  building.  This  could  be  accom- 
plished in  the  Municipal  Pier  or  Dexter  Pavilion,  Chi- 
cago. The  absence  of  two  score  or  more  parts  makers 
would  detract  very  little  from  the  value  of  such  an  ex- 
position. Nobody  can  say  that  the  value  of  the  motor  car 
show  fell  off  when  .many  parts  makers  withdrew  years 
ago.  Such  a  national  show  should  be  conducted  by  the 
National  Implement  &  Vehicle  Association.  It  is  the 
proper  organization  and  the  show  is  one  of  its  legitimate 
activities. 

Industrial  Use  of  Tractors  Increases 

The  Columbus  show  furnished  a  good  initiation  into 
the  vastly  increased  use  of  tractors  in  industry  outs'd  i 
of  agriculture.  It  amazed  some  tractor  manufacturers 
to  find  developing  fields  for  creeper  and  wheel  types  in 
road-building,  lumber  camps,  petroleum  areas,  mining 
sections  and  in  other  industrial  uses.  Naturally,  the 
creeper  type  is  practically  dominant  in  these  fields  or 
most  of  them.  Holt  has  gone  almost  entirely  into  the 
industrial  field.  Best,  from  California,  found  an  unex- 
pectedly great  industrial  demand  at  Columbus,  one  that 
greatly  exceeded  the  agricultural  demand.  It  has  been 
known  for  several  years  that  Cletrac  has  been  one  of  the 
most  active  in  developing  the  industrial  uses  and  recent 
sales  to  municipalities  and  industries  have  been  wit- 
nesses of  the  success  of  the  policy.  The  enormous  road- 
building  programs  are  appealing  to  tractor  manufactur- 
ers, as  are  snow  removal  and  municipal  uses. 

The  Columbus  show  gave  evidence  of  a  crystallizing 
movement  in  the  tractor  manufacturing  field.  While  for- 
merly there  have  been  upwards  of  70  tractor  manufac- 
turers at  the  national  shows,  this  year  there  were  fewer 
than  50.  A  few  were  kept  away  because  their  tractors 
are  more  suitable  for  areas  West  of  the  Mississippi  than 
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east  of  the  Mississippi,  but  the  majority  of  those  absent 
were  absent  because  of  financial  stringency.  In  some 
cases  companies  have  arrived  at  the  conclusion  that  per- 
haps they  are  not  national  from  a  distribution  stand- 
point. This  reduced  attendance  gave  indication  of  a  pos- 
sible mortality  during  the  next  year,  a  movement  which 
has  been  under  way  in  the  motor  car  field  for  several 
years. 

Another  trend  of  the  industry  which  has  assumed 
prominence  during  the  past  year  is  the  widening  list  of 
models  of  tractors  furnished  by  not  a  few  of  the  manu- 
facturers, following  a  policy  adopted  years  ago  by  sev- 
eral of  our  strongest  truck  manufacturers.  Thus  J.  I. 
Case  T.  M.  Co.  has  four  models  which  serve  the  needs  of 
a  farmer  using  from  two  to  twelve  plows. 

The  presence  of  half  a  dozen  makes  of  motor  trucks 
intended  for  farm  use  gave  a  new  interest  to  the  tractor 
show  and  gave  proof  of  the  purpose  of  many  tractor 
manufacturers  to  furnish  their  dealers  with  a  complete 
line  of  farm  equipment.  During  the  past  year  such 
tractor  manufacturers  as  Case,  Avery,  Wallis,  Rumely, 
Moline,  Twin  City,  Samson  and  some  others  have  de- 
veloped farm  trucks.  These  were  all  on  exhibition  with 
the  tractors  and  farm  equipment  machinery.  Two  firms, 
Graham  and  Atlas,  exhibited  trucks  only. 

The  majority  of  these  trucks  are  of  the  1,  1?4,  1%  and 
2-ton  sizes  especially  designed  for  farm  work.  Most  of 
them  are  fitted  with  pneumatic  tires,  although  some  are 
not.  The  question  was  frequently  raised  during  the 
show  as  to  whether  these  farm  trucks  fitted  with  pneu- 
matic tires  of  a  size  larger  than  5  in.  might  not  meet 
with  premature  destruction  due  to  the  average  ruts  on 
country  roads  and  in  farms  being  made  by  a  5-in.  tire. 
If  such  were  true  then  there  would  be  premature  de- 
struction of  tires  of  7  and  8-in.  section. 

Dealer  the  Weak  Link  in  Merchandising 

The  dealer  is  still  the  weakling  in  the  chain  of  power 
farming  merchandising.  He  does  not  measure  up  to  the 
needs  of  the  hour.  Too  often  he  is  a  poor  salesman,  a 
poor  financial  man,  and  too  unfamiliar  with  what  tractor 
service  means  or  must  consist  of.  Just  at  the  moment  he 
is  an  especially  weak  and  inactive  link  in  the  chain. 
Nearly  every  tractor  manufacturer  is  looking  Tor  good 
dealers  and  not  a  few  are  in  search  of  good  distributers. 
The  old  time  implement  dealer  with  his  warehouse  shed 
near  the  railroad  depot,  has,  as  an  active  tractor  dealer, 
almost  passed  out.  Service  was  too  incomprehensible  to 
him,  and  when  tractors  became  numerous  the  factory 
discovered  it  could  not  through  its  branch  houses  give 
the  service  which  the  dealer  was  the  logical  person  to 
give.  To-day  a  dealer  is  measured  by  his  capacity  to 
give  service,  and  whether  he  is  known  as  an  exclusive 
power-farm  dealer,  an  automotive  dealer,  or  a  general 
dealer,  the  yardstick  that  the  manufacturer  must  use 
in  estimating  his  ability  is  calibrated  to  measure  service. 
The  dealer  must  have  three  qualifications,  ability  to  give 
service,  ability  to  sell,  and  ability  to  secure  the  neces- 
sary financial  support. 

Tractor  manufacturers  are  still  unsettled,  and  di- 
vided as  to  the  field  in  which  the  best  dealer  is  found. 
It  is  only  natural  that  such  firms  as  Fordson.  Cletrac 
and  Samson,  originating  from  the  motor  field,  should 
largely  put  the  selling  and  maintenance  in  the  hands  of 
motor  dealers,  some  of  whom  have  given  up  motor  car 
sales  and  launched  exclusively  in  the  tractor  fields. 
Whether  they  have  done  this  or  not  they  bear  the  stamp 
of  the  motor  car  dealer  and  have  his  conception  of  serv- 
ice and  sales.  Fordson  went  very  largely  last  August 
to   the   Ford   dealers.       Samson    has    swung   largely    to 


Chevrolet,  Buick  and  other  General  Motors  dealers. 
Cletrac  has  many  distributors  from  the  car  and  truck 
field  and  for  dealers  they  are  looking  for  men  who  can 
qualify  in  service,  sales  and  finance.  In  many  sections 
they  are  largely  automotive.  The  eventual  dealer  irre- 
spective of  what  he  may  be  called,  must  qualify  accord- 
ing to  the  three  requisites  mentioned.  Some  tractor 
manufacturers  are  convinced  that  the  exclusive  tractor 
dealer  is  best,  and  cite  average  of  sales  per  dealer 
proved  their  case.  Others  frankly  admit  that  the  dealer 
problem  is  still  an  unsettled  one,  and  that  they  do  not 
care  from  what  source  their  dealers  are  recruited  pro- 
vided they  can  meet  the  requirements  of  the  hour. 

An  Economic  Commission  Needed 

What  is  needed  most  is  that  tractor  manufacturers 
better  educate  their  distributers  and  dealers  on  the  fun- 
damentals of  tractor  sales.  Each  distributer  should 
know  the  soil  conditions  in  his  distribution  area,  and  his 
dealers  should  be  familiar  with  the  character  of  soil 
cultivation  that  produces  greatest  yield  in  bushels  per 
acre  cultivated.  The  distributor  and  dealer  should  sell 
tractors  on  the  production  farm  basis  rather  than  on  the 
relative  cost  of  cultivating  by  horse  or  tractor.  Agri- 
cultural colleges  in  many  sections  have  the  necessary 
information  to  enable  merchandising  tractors  on  a  sound 
economic  basis.  The  manufacturer  should  get  this  to  the 
distributer  and  the  distributer  instill  it  into  the  dealer. 
To-day  is  the  time  when  tractors  must  be  sold  on  a  basis 
of  production  ability.  Intelligent  farmers  admit  that 
while  the  dealer  in  the  past  has  not  sold  them  the  trac- 
tor on  this  basis  that  they  have  purchased  it  on  such  a 
basis.  Let  us  sell  the  tractor  the  easiest  way.  It  is 
useless  to  start  general  propaganda  to  the  farmers  on 
how  to  buy  tractors  without  first  getting  to  the  distribu- 
ter and  dealer  the  fundamental  arguments. 

The  appointment  of  an  agricultural  engineering 
economic  commission  in  connection  with  power  farming 
might  prove  one  of  the  most  constructive  steps  that  manu- 
facturers could  take.  In  the  transition  from  operating 
a  farm  on  an  animal  power  basis  to  a  mechanical  power 
basis  many  considerations  must  be  kept  in  mind. 

As  they  are  to-day  many  farms  are  not  divided  in  the 
most  suitable  way  for  power  farming.  The  division  in 
the  field  has  been  arrived  at  on  the  basis  of  animal 
power  farming. 

Already  there  are  some  farms  with  too  much  mechani- 
cal equipment,  witness  a  northwest  farmer  on  250  acres, 
with  two  tractors,  two  motor  trucks,  six  stationary  gas 
engines,  one  houselighting  equipment  and  two  motor 
boats. 

It  may  be  necessary  for  the  farmer  to  erect  a  minia- 
ture factory  with  his  power  generator  coupled  to  line 
.shafting  so  that  his  belt  work  is  concentrated,  and  his 
mechanical  power  furnished  as  efficiently  as  in  a  large 
factory.  Our  production  factories  with  a  centralized 
power  house  are  recent  creations.  We  would  not  mark 
the  efficiency  of  a  factory  very  high  that  had  one  power 
unit  for  each  department.  Yet  this  is  what  some  farmers 
have  been  buying. 

Closer  co-operation  of  all  those  manufacturers  pro- 
ducing machinery  for  the  farm  is  necessary,  so  that  an 
economic  equipment  of  desirable  machinery  is  obtained. 
That  farmer  is  the  nation's  best  asset  who  is  correctly 
equipped  with  power  machinery  for  the  work  to  be  done. 
If  he  is  oversold  he  becomes  a  liability.  If  he  is  under- 
sold he  has  not  reached  his  possible  production  capacity. 
It  might  well  be  the  work  of  an  agricultural  engineering 
economic  commission  to  act  in  advisory  capacity  in  this 
work  and  stimulate  the  necessary  research. 
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An  Engineer's  Impressions  of  the  Tractor  Exhibit 

By  P.  M.  Heldt 


SOME  very  good  merchandising  features  were  in  evi- 
dence. The  Bates  Machine  &  Tractor  Co.  repeated  its 
success  at  Kansas  City  last  year.  The  Kansas  City 
picture  was  a  plowing  scene,  depicting  a  rural  home  for  a 
background  and  a  Bates  Steel  Mule  tractor  with  plow  on  a 
platform  laid  with  furrowed  sod  in  the  foreground.  At 
Columbus,  this  company  showed  a  tractor  fitted  with  a 
snow  plow,  at  work  upon  a  snow-covered  platform  and  in 
the  background  a  painting  of  a  rural  winter  landscape.  A 
canopy  was  rigged  up  over  the  platform,  supported  a 
mechanism  producing  an  artificial  snow  which  fell  in  large 
light  flakes  in  front  of  the  painting,  in  close  imitation  of 
the  real  article.  The  picture  was  a  pleasing  one,  but  it 
did  not  attract  as  much  attention  as  the  plowing  scene  last 
year,  which  indicates  that  the  farmer  is  concerned  more 
with  plowing  than  with  snow  removal. 

Tractor  chassis  and  power  units  on  revolving  stands 
were  numerous.  While  the  scheme  of  thus  presenting  a 
more  or  less  complicated  mechanism  is  excellent,  it  has  lost 
somewhat  as  a  drawing  card  as  its  adoption  has  been  ex- 
tended. The  Cleveland  Tractor  Co.  showed  one  of  their 
Cletrac  tractors  with  the  chain  track  extended  on  the  floor, 
an  attendant  slowly  moving  the  tractor  back  and  forth  over 
the  track  by  hand  to  demonstrate  its  easy  running  quali- 
ties. As  at  previous  shows,  the  Heider  friction  tractor  was 
again  being  maneuvered  on  a  pair  of  planks  on  the  floor, 
to  demonstrate  the  ease  of  its  control. 

At  the  stand  of  the  Allis-Chalmers  Company,  where  three 
models  of  tractor  were  exhibited,  demonstrations  of  the 
quick  demountability  of  the  engine  were  given  at  different 
hours  of  the  day  and  always  caused  a  considerable  crowd 
to  collect.  The  engine  was  placed  on  a  stand  on  an  ele- 
vated platform  for  the  purpose,  and  the  demonstration 
could  be  readily  followed  from  some  distance. 

At  the  International  Harvester  Co.'s  stand  there  were 
service  booths  at  which  instruction  on  ignition  service  and 
on  the  lubrication  of  the  concern's  tractors  was  given  for 
the  benefit  of  dealers  and  service  men. 

Moving  Exhibits 

Many  of  the  exhibitors  had  tractors  mounted  on  ele- 
vated platforms  so  that  they  could  be  conveniently  in- 
spected by  visitors.  Most  of  these  show  specimens — for 
they  were  specially  finished  in  almost  every  case — were 
being  turned  over  by  electric  motors,  so  as  to  help  the 
salesmen  in  explaining  their  operation. 

The  most  notable  of  the  new  designs  were  models 
brought  out  to  extend  or  complete  an  existing  line.  This 
applies  to  the  new  Hart-Parr,  Case,  Twin  City,  Bates,  Allis- 
Chalmers  and  LaCrosse.  These  new  tractors  in  almost 
every  instance  embody  all  the  features  of  previous  models 
of  the  respective  makers,  and  are  merely  reductions  or 
magnifications  of  these  earlier  models. 

Three  Foreign  Tractors 

Three  foreign  tractors,  the  Somua,  Fiat  and  Renault, 
were  exhibited  for  the  first  time  in  this  country,  but  are 
not  new  to  readers  of  Automotive  Industries,  as  all  of 
them  have  been  illustrated  and  described  in  our  columns. 
The  Huber  Mfg.  Co.  exhibited  the  Huber  "Super  Four" 
in  addition  to  the  Huber  Light  Four,  manufactured  for 
several  years,  the  principal  change  in  the  new  over  the 
older  model  being  that  the  former  has  a  Midwest  engine. 

A  tractor  exhibited  for  the  first  time,  and  also  quite  out 
of  the  ordinary  in  several  respects,  is  the  Hicks,  which  is 
to  be  manufactured  by  the  Hicks-Parrett  Tractor  Com- 


pany— a  recent  merger  of  the  Hicks  Tractor  Company  of 
Milwaukee  and  the  Parrett  Tractor  Co.  of  Chicago  Heights, 
111.  The  company  will  be  located  at  Chicago  Heights  and 
will  continue  the  Parrett  tractor  in  addition  to  the  new 
Hicks. 

Another  new  model  so  far  as  visitors  to  the  national 
tractor  shows  are  concerned  was  the  Once  Over  Tiller 
made  in  Minneapolis.  This  machine,  which  combines  a 
tractor  with  a  plow  and  a  pair  of  revolving  soil  millers  or 
pulverizers,  was  developed  by  the  Scientific  Farm  Imple- 
ment Company.  The  Somua  French  tractors  were  shown  in 
two  sizes,  one  corresponding  in  power  to  an  ordinary  three 
plow  tractor  and  the  other  to  a  garden  tractor,  the  latter 
being  of  the  soil  miller  type.  It  carries  at  the  rear  a  drum 
which  carries  a  number  of  prongs  of  spring  steel  and  is 
rotated  at  a  rapid  rate  by  a  positive  drive  from  the  trans- 
mission of  the  tractor.  The  drum  can  be  raised  and  low- 
ered at  will  and  it  is  claimed  that  the  soil  can  be  loosened 
to  a  depth  of  10  inches,  if  desired. 

New  Garden  Tractors 

Many  of  new  models  were  to  be  seen  in  the  garden  trac- 
tor class.  There  are  some  machines  made  now  which  take 
the  place  of  the  ordinary  hand  cultivating  tools  often  used 
in  the  home  garden.  These  are  very  similar  in  appearance 
to  the  hand-operated  cultivator,  comprising  a  single  wheel, 
a  pair  of  handles,  cultivating  tools  suitably  connected  to 
the  frame  of  the  implement  and  a  small  gasoline  engine 
set  on  the  frame  and  geared  to  the  single  driving  wheel. 
As  human  muscular  power  is  the  most  expensive  form  of 
power  in  common  use,  these  little  machines  should  prove 
highly  economical  wherever  there  is  sufficient  work  for 
them  to  do. 

An  inspection  of  the  show  with  respect  to  mechanical 
tendencies  and  developments  does  not  convey  the  impres- 
sion that  the  experimental  departments  of  the  tractor 
manufacturers  were  very  active  last  year.  It  is,  of  course, 
generally  known  that  sales  have  not  been  brisk  lately,  and 
the  general  impression  is  that  considerable  stocks  of  com- 
pleted tractors  have  accumulated,  which  must,  of  course,  be 
disposed  of  before  anything  new  can  be  brought  to  the  at- 
tention of  the  public.  On  the  other  hand,  several  of  the 
leading  manufacturers  have  well-developed,  standardized 
lines  and  are  hardly  likely  to  upset  their  manufacturing 
routine  by  radical  changes  in  design. 

The  changes  in  existing  models  which  have  been 
made  and  entirely  new  models  brought  out,  point  to 
the  conclusion  that  the  automobile  type  of  construc- 
tion will  prevail;  that  is,  the  tractor  with  a  four- 
cylinder  engine,  cut  gearing,  enclosed  drive,  anti- 
friction bearings  and  divided  axle  steering. 

Anti-friction  bearings  are  coming  into  extensive  use 
even  on  the  older  style  of  tractors,  and  one  of  the  most 
frequently  heard  sales  argument  for  a  tractor  is  that  it  con- 
tains so  many  ball  and  roller  bearings.  To  judge  by  pres- 
ent tendencies,  it  will  not  be  many  years  before  it  will  be 
impossible  to  sell  a  tractor  of  two-plow  size  or  over  that 
does  not  have  ball  or  roller  bearings  throughout  except  in 
the  engine.  It  is  therefore  no  wonder  that  the  anti-fric- 
tion bearing  industry  has  become  a  powerful  factor  in  the 
tractor  industry,  ball  and  roller  bearing  manufacturers 
being  very  conspicuous  at  the  tractor  shows  and  demon- 
strations. 

It  seemed  last  year  at  Kansas  City  that  henceforth  farm 
light  outfits  would  form  an  important  part  of  the  tractor 
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show,  but  this  year  there  was-a  decided  retrogression  in 
the  representation  of  farm  lighting  sets,  only  three  or 
four  of  the  seventy  or  more  sets  on  the  market  being 
shown.  None  of  the  farm  lighting  manufacturers  allied 
with  some  of  the  big  tractor  makers,  like  the  Sunnyhome 
Electric  Co.,  the  Domestic  Engineering  Co.,  and  the  Willys- 
Overland  Co.  exhibited.  Whether  this  is  due  to  non-solici- 
tation by  the  show  management  or  to  a  conviction  that  peo- 
ple who  attend  the  show  are  interested  primarily  in  farm 
tractors  and  not  in  lighting  sets,  is  an  open  question. 
Owing  to  the  slight  competition  and  the  large  farmer  at- 
tendance, the  few  makers  of  lighting  sets  which  were  rep- 
resented should  reap  excellent  results  from  the  show. 

There  was  again  an  excellent  line  of  stock  engines  for 
tractors  shown,  including  the  Waukesha,  Wisconsin,  Her- 
cules, W-S-M,  Weidely,  Climax,  Stearns  and  Midwest. 
The  LeRoi  Co.  had  space  at  the  show,  but  owing  to  delays 
in  transportation  no  exhibits  were  on  hand.  While  there 
was  thus  quite  a  variety-  in  engines  from  which  the  trac- 
tor builder  might  make  his  selection,  there  was  this  year 
only  a  single  transmission  exhibit,  that  of  the  Nuttall  Gear 
Company.  Among  the  parts  exhibitors,  manufacturers  of 
carburetors  and  ignition  appliances  were  prominent. 

Ignition  appliances  in  connection  with  tractors  means, 
of  course,  magnetos.  Reference  was  made  above  to  mer- 
chandising features  in  connection  with  complete  tractors, 
and  something  should  be  said  of  merchandising  fea- 
tures in  connection  with  parts.  In  this  respect 
the  magneto  manufacturers  were  easily  the  leaders 
among  parts  exhibitors.  Several  showed  magnetos 
in  operation  under  glass  domes  with  a  current  of 
fine  dust  or  a  spray  of  water  constantly  playing 
on  the  magneto,  to  demonstrate  its  dust-proof  and 
water-proof  qualities.  The  K-W  Magneto  Company  dem- 
onstrated two  magnetos  from  which  two  of  the  magnets 
had  been  removed,  being  turned  over  slowly  by  means 
which  were  not  apparent  to  the  eye.  One  of  the  magnets 
was  suspended  from  tubular  posts  by  two  chains  and  the 
other  was  mounted  on  a  platform  resting  on  a  tubular  post, 


which  latter  was  sectioned  to  show  that  there  were  no 
wires  running  up  inside.  No  wire  connections  could  be 
seen  on  the  outside,  yet  the  magnetos  kept  turning  at  a 
slow,  uniform  rate  and  generating  sparks,  and  the  method 
of  driving  them  was  the  cause  of  considerable  speculation 
among  technical  men. 

Final  Drive  Tendencies 

In  final  drives  there  seems  to  be  an  increasing  tendency 
to  use  a  worm  and  wheel  for  the  first  reduction  and  a  spur 
on  internal  pinion  and  wheel  for  the  second.  Among 
others,  the  new  Farquhar  has  this  form  of  drive.  It  com- 
bines the  advantage  of  simplicity  with  efficiency,  owing  to 
the  favorable  working  conditions,  as  the  worm  need  not 
be  subjected  to  excessive  tooth  pressures. 

In  the  new  Uncle  Sam  12-20  model  both  the  transmission 
and  the  final  drive  are  by  roller  chains.  The  chains  being 
completely  enclosed  and  running  in  oil,  the  conditions  of 
operation  are,  of  course,  much  better  than  when  exposed 
chains  are  used.  Owing  to  there  being  two  chain  drives  in 
tandem,  and  also  two  in  parallel,  it  is  quite  difficult  to  pro- 
vide means  of  adjustment,  and  none  are  provided  in  this 
case.  The  familiar  "stretching"  of  exposed  chains,  which 
calls  for  frequent  adjustments,  is  due  to  wear  of  the  links, 
and  in  order  to  minimize  this,  unusually  large  chains  are 
used.  This  experiment  of  introducing  enclosed  chains  run- 
ning in  oil  for  tractor  drives  will  be  watched  with  interest 
by  tractor  engineers.  The  enclosed  chain  has  not  proven 
very  satisfactory  on  motor  trucks,  but  it  must  be  remem- 
bered that  on  a  motor  truck  it  is  much  more  difficult  to 
enclose  a  chain,  owing  to  the  fact  that  spring  play  must 
be  provided  for. 

Moving  pictures  showing  tractors  doing  various  kinds 
of  work  were  another  of  the  show  attractions.  One  film 
illustrated  the  use  of  the  Holt  Caterpillar  in  logging  work 
in  Oregon  and  proved  of  great  interest  to  the  visitors,  most 
of  whom  evidently  were  entirely  unfamiliar  with  this  class 
of  work.  The  room  in  which  the  pictures  were  shown  was 
entirely  too  small  to  take  care  of  the  crowds. 


Descriptions  of  New  Tractors  Exhibited 


Case  40-72 

The  J.  I.  Case  Threshing  Machine  Co.  showed  for 
the  first  time  a  40-72  hp.  tractor  on  modern  lines,  and 
now  has  revised  its  whole  line,  which  consists  of  four 
models.  The  new  40-72  hp.  machine  follows  the  other 
Case  designs  in  having  all  the  transmission  shafts  paral- 
lel with  the  engine  crankshaft,  and  using  open  gears 
only  for  the  transmission  of  power  to  the  rear  axle.  All 
other  gears  are  inclosed  and  run  in  an  oil  bath,  which  is 
a  new  feature  for  a  tractor  of  this  size.  Engine,  trans- 
mission and  rear  axle  housing  are  separate  units,  which 
are  bolted  down  to  the  channel  steel  frame  by  means  of 
turned  bolts.  The  frame  consists  of  8-in.  and  10-in. 
channels,  hot  riveted.  At  the  point  of  greatest  strain 
the  8-in.  channel  is  carried  underneath  the  10-in.  chan- 
nel, the  two  being  reinforced  by  a  'sin.  plate  18  in.  deep, 
which  is  riveted  to  both.  The  8-in.  channels  are  extended 
to  carry  the  platform  and  wheel  guards. 

The  four-cylinder  engine  has  7  x  8-in.  cylinders  and 
runs  at  a  governed  speed  of  750  r.p.m.  Operating  on 
kerosene  it  develops  a  maximum  output  of  90  hp.  Two 
speeds  .are  provided,  2.07  and  3  m.p.h.  Characteristic 
of  the  robust  construction  is  the  4-in.  crankshaft,  which 
has  4  x  414-in.  crankpin  bearings  and  main  bearings  of 
the  following  dimensions — 4  x  7r5s  in.  next  to  the  belt 
pulley,  4  x  5%  in.  at  the  opposite  end  and  4  x  5'i>  in.  at 


the  center.  The  length  of  the  pistons  is  9  in.  The  pis- 
ton pin  bearings  measure  2x3^  in.  Valves  are  2%  in. 
in  diameter  and  have  a  lift  of  12  in.  Connecting  rods 
are  17  in.  long  or  more  than  twice  the  length  of  the 
stroke.  The  camshaft  has  a  bearing  diameter  of  2% 
in.  and  the  total  length  of  its  three  bearings  is  13%  in. 
The  width  of  the  cam  face  is  1%  in. 

Pressure  lubrication  is  employed,  the  oil  being  forced 
directly  to  the  main  bearings,  camshaft  bearings  and 
crankpin  bearings.  A  gear  type  of  pump  furnishes  the 
pressure;  it  is  driven  by  helical  gears  from  the  camshaft 
and  is  submerged  in  oil  in  a  depression  of  the  oil  pan. 
The  crankshaft  is  drilled  for  oil  feed  to  the  crankpins. 
An  adjustable  relief  valve  is  provided,  as  well  as  an  oil 
pressure  gage,  which  latter  is  located  in  direct  view  from 
the  driver's  seat.  A  four-lead  pump  delivers  fresh  oil 
to  the  cylinder  barrels  at  all  times.  A  circumferential 
groove  is  cut  in  the  cylinder  liners  so  that  the  oil  thus 
fed  will  be  distributed  all  around  the  cylinders. 

The  belt  pulley  is  mounted  directly  on  the  crankshaft. 
It  measures  19V2  in.  in  diameter  by  10  in.  width  of  face. 
A  double  disk  type  of  clutch  is  fitted  and  serves  to  con- 
trol both  the  belt  power  and  the  driving  power. 

The  cylinders  are  cast  in  pairs  and  are  fitted  with  re- 
newable liners.  Each  pair  of  cylinders  has  a  separate 
removable  head  casting.     These  head  castings  contain  the 
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valves  and  the  spark  plug  holes.  A  truck  type  of  radia- 
tor, without  soldered  joints  in  the  tanks,  is  fitted.  Be- 
hind the  radiator  is  a  gear-driven  fan  in  a  fan  shroud. 
The  centrifugal  water  circulating  pump  is  located  in  an 
accessible  position.  The  differential  gear  is  of  the  spur 
type,  which  is  claimed  to  possess  decided  advantages  for 
large  powers,  as  it  develops  no  side  thrust  and  no  thrust 
bearings  are  required  in  the  differential.  The  differen- 
tial is  mounted  on  the  bull  pinion  shaft,  which  is  3X2 
in.  in  diameter  at  the  bearings,  each  shaft  being  sup- 
ported by  two  Hyatt  heavy  duty  bearings.  The  bull 
gears  are  42  in.  in  diameter  by  4  in.  face  and  have  cut 
and  hardened  teeth  of  1?4  in.  diametral  pitch.  These 
gears  are  inclosed  in  dust  proof  housings. 

The  rear  wheels  are  72  in.  in  diameter  and  20  in. 
wide  and  are  mounted  on  a  4-in.  live  axle  rolled  of  spe- 
cial stock.  This  axle  is  carried  in  two  Hyatt  roller  bear- 
ings. The  front  wheels  are  48  x  10  in.  and  are  mounted 
on  Timken  roller  bearings.  The  Case  40-72  Tractor  has 
a  wheelbase  of  124  in.,  an  overall  length  of  200  in.,  a 
width  of  105  in.,  a  height  of  110  in.  and  weighs  21,200  lb. 

Once-Over  Tiller 

Tl  e  Once-Over  Tiller  is  a  new  form  of  farm  imple- 
ment that  prepares  a  seed  bed  in  one  operation.  It  com- 
bines a  tractor  with  a  pair  of  plow  bottoms  and  a  pair 
of  revolving  implements,  one  at  the  side  of  each  plow 
bottom,  which  break  up  or  pulverize  the  soil  as  it  is 
being  turned  over.  The  concern  making  this  machine 
was  formerly  known  as  the  Scientific  Farm  Implement 
Co.,  but  in  June,  1920,  was  reorganized  as  the  Once  Over 
Tiller  Corp.  The  machine  somewhat  resembles  the  mo- 
tor plows  made  in  several  European  countries,  in  that  the 
plow  is  combined  directly  with  the  tractor.  There  are 
two  front  driving  wheels  and  one  rear  trailing  wheel,  and 
the  engine  overhangs  the  front  wheels  a  considerable 
distance.  The  power  plant  consists  of  a  Stearns  four- 
cylinder  4V2  x  6-in.  engine,  the  equipment  including  a 
l'i-in.  Stromberg  carbureter  and  a  Splitdorf  magneto 
with  impulse  starter.  The  transmission  is  of  the  com- 
pany's own  design  and  manufacture  and  is  of  the  sliding 
gear  type,  giving  three  forward  speeds  and  one  reverse. 
The  three  forward  speeds  are  1%,  2%  and  4  m.p.h.,  the 
intermediate  speed  being  the  plowing  speed.  All  gears 
are  cut  and  heat-treated,  are  inclosed  and  run  in  a  bath 
of  oil.  The  final  drive  is  through  internal  gears,  which 
are  also  inclosed.  Both  ball  and  roller  bearings  are  used 
in  the  transmission  and  on  the  axle.  The  differential 
gear  can  be  locked  when  desired. 

The  rotors  on  which  the  tilling  knives  are  carried  are 
driven  from  the  tractor  engine  through  a  separate  clutch 
and  a  pair  of  universal  joints.  The  tiller  gears  are  cut 
from    carbon    steel,   case   hardened   and    inclosed    in   an 
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cil-tight  case.  The  shafts  of  these  gears  are  mounted 
on  Hyatt  heavy  duty  bearings.  The  knives  of  the  rotor 
are  made  of  crucible  steel;  a  spring  arrangement  is  pro- 
vided which  allows  large  stones  to  pass  the  knives  with- 
out damaging  the  machine.  A  standard  two-bottom  Vul- 
can gang  plow  is  used.  It  is  lifted  by  a  special  mechan- 
ism, which  is  operated  by  the  power  of  the  engine  di- 
rectly instead  of  through  the  plow  wheel.  This  makes 
the  lifting  mechanism  positive. 

Steering  the  Once-Over  Tiller 

Steering  is  by  a  rack  and  pinion  mechanism  and  the 
driver's  seat  and  controls  are  mounted  on  the  tube  ex- 
tending back  from  the  steering  yoke.  All  controls  of 
both  the  tractor  and  the  plow  are  within  easy  reach  of 
the  operator.  Ordinarily  steering  is  accomplished  by 
means  of  the  hand  wheel,  which  swings  the  driving 
wheels  to  one  side  or  the  other  relative  to  the  rear 
structure.  But  when  it  is  desired  to  make  a  specially 
short  turn,  the  operator  can  make  the  rear  wheel  a 
caster  wheel  by  pulling  a  trip,  and  then  by  applying  a 
brake  to  the  front  wheel  on  the  side  to  which  he  wants 
to  turn,  he  can  make  the  machine  turn  on  its  own  axis, 
it  is  claimed. 

Following  are  some  of  the  more  important  dimensions 
of  the  machine:  Wheelbase,  116  in.;  overall  length,  in- 
cluding plows,  196  in.;  total  width,  65  in.;  total  height, 
75  in.;  minimum  ground  clearance,  24  in.;  drive  wheel 
dimensions,  54  x  10  in.;  belt  pulley  dimensions,  13  in. 
diameter  by  7  in.  width  of  face.  The  belt  pulley  is 
driven  at  900  r.p.m.  and  is  controlled  by  a  Twin  Disk 
clutch. 

U.  S.  12-20  Model 

The  U.  S.  Tractor  &  Machinery  Co., 
which  heretofore  has  specialized  on  its 
20-30  tractor,  has  added  a  12-20  model 
which  embodies  quite  a  number  of  fea- 
tures not  found  in  the  20-30.  It  is  an 
assembled  machine  in  so  far  as  it  has  a 
stock  engine,  but  the  transmission  is  of 
special  design  and  is  made  by  the  U.  S. 
company  itself.  The  engine  is  a  Weidely 
and  is  mounted  at  the  front  in  the  usual 
way.  Cylinder  dimensions  are  4  x  ">'■_■  in., 
and  the  governed  speed  is  1200  r.p.m.  A 
Bennet  air  cleaner  and  carburetor  are 
fitted  and  ignition  is  by  a  Splitdorf  mag- 
neto with  impulse  starter.  The  transmis- 
sion  is  by   a  pah'  of  bevel  gears  to  a  first 
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cross  shaft,  then  by  one  or  the  other  of  two  roller 
chains  to  a  second  counter  shaft  and  then  by  another 
roller  chain  to  the  rear  axle.  The  entire  transmis- 
sion is  inclosed  in  a  cast  iron  case  and  runs  in  an  oil 
bath,  and  it  is  claimed  that,  owing  to  the  fact  that  the 
chains  are  always  well  lubricated  and  protected  from 
dust,  they  do  not  wear  and  stretch.  Timken  roller  bear- 
ings are  used  throughout  the  drive  and  on  the  front  axle 
as  well.  The  front  axle  is  of  the  automobile  type  and 
carries  the  frame  on  a  semi-elliptic  spring.  The  frame 
is  built  up  of  4-in.  steel  channels.  The  belt  pulley,  which 
is  located  in  a  convenient  position  ahead  of  the  drive 
wheel,  is  14  in.  in  diameter  and  has  a  6  in.  face.  It  is 
equipped  with  a  separate  clutch  and  can  be  run  in  either 
direction.  One  of  the  features  of  equipment  is  a  bucket 
seat  similar  to  that  furnished  on  the  Uncle  Sam  20-30. 
The  machine  is  rated  to  pull  two  plows  under  all  condi- 
tions and  weighs  3000  lbs.  Its  two  forward  speeds  are 
2y2  and  3y2  m.p.h.  The  drive  wheels  measure  45  x  10  in. 
and  the  front  wheels,  34  x  5  in. 

Bates  Wheel  Tractor 

The  Bates  Machine  &  Tractor  Co.  has  added  to  its 
line  a  wheel  tractor.  The  new  model  is  identical  with 
the  older  one  from  the  front  back  to  the  rear  axle.  The 
Bates  company  has  adopted  the  Midwest  engine.  The 
rating  is  15-25  hp.  engine,  clutch  housing  and  transmis- 
sion are  bolted  rigidly  together,  forming  one  solid  block 
which  is  mounted  on  roller-bearing  axles.  The  trans- 
mission affords  two  forward  speeds,  2  1/3  and  3y2  m.p.h. 
The  drive  wheels  are  48  x  10  in.  and  the  front  wheels 
30x4V2  in.  The  over  all  dimensions  are:  Length,  131 
in.;  width,  63  in.;  height,  60  in.  The  tractor  complete 
weighs  4000  lb.  One  clutch  operates  both  the  tractor 
and  belt  pulley  and  is  controlled  by  a 
hand  lever.  This  pulley  is  16  x  6V2 
in.  and  gives  a  belt  speed  of  2450  ft. 
per  min.  All  bearings  of  the  trans- 
mission and  axles  are  Timken.  All 
gears  are  machine  cut  and  run  in  oil. 
Although  the  engine  and  transmission 
case  are  bolted  together,  the  frame  is 
not  dispensed  with. 

Hart-Parr  20 

Heretofore  the  Hart-Parr  Co.  has 
had  only  a  single  model  of  30  belt  hp. 
rating.  Now  a  20  hp.  model  has  been 
added.  This  is  a  replica  of  the  earlier 
model  on  a  smaller  scale.  The  two 
cylinder  engine  has  a  bore  of  5%  in. 
and  a  stroke  of  6V2  in.  and  the  tractor 
is   rated  to  pull   two   14   in.   bottoms. 


Both  cylinders  are  in  one  casting  and  the  valves  are 
in  the  head.  The  crankshaft  main  bearings  are  2V2 
x  4  in.  and  the  connecting  rod  bearings,  2y2  x  2% 
in.  Lubrication  is  by  a  mechanical  oiler  with  six 
leads.  A  float  feed  carburetor  in  combination  with 
the  Hart-Parr  shunt  is  used,  and  the  tractor  is  de- 
signed for  operation  on  kerosene.  Ignition  is  by  high 
tension  magneto  with  impulse  starter.  The  clutch  is 
a  Hart-Parr  contracting  band  type  and  the  transmis- 
sion is  of  the  selective  sliding  gear  type  furnishing  two 
forward  speeds,  2  and  3  m.p.h.  All  transmission  shafts 
run  on  ball  bearings.  The  drive  wheels  are  46  x  10  in. 
and  the  front  wheels,  28  x  5  in.  The  frame  consists  of  a 
single  steel  casting  which  is  heat-treated.  The  machine 
measures  120  in.  in  length  over  all  and  66  in.  in  width, 
has  a  tread  of  62  in.  (measured  from  outside  to  outside 
of  wheels)  and  a  shipping  weight  of  3500  lb. 

Best  30  Track-layer 

A  very  modern  looking  type  of  track-layer  tractor  is 
the  Best  30  of  which  the  first  machine  completed  was 
exhibited,  according  to  report.  Engine,  clutch  housing 
and  transmission  are  bolted  together  into  one  unit  which 
is  spring-supported  on  the  track-layer  frame  not  far  from 
its  center  of  gravity,  so  that  nearly  the  whole  weight 
is  sprung.  The  engine  is  a  Best  four-cylinder,  valve  in 
head  type  with  separately  cast  cylinders  and  a  single 
removable  head  casting.  The  cylinder  dimensions  are 
4%  x  6y2  in.  An  inclosed  centrifugal  governor  is  fitted 
and  governs  the  engine  at  800  r.p.m.  Lubrication  is  by 
pressure  from  a  gear  pump.  The  Ensign  gasoline  car- 
buretor is  fitted  and  ignition  is  by  high  tension  magneto. 
The  piston  pins  are  floating.  The  crankshaft  is  2%  in. 
in  diameter  and  the  camshaft,  1%  in.  The  cooling  fan 
is  gear-driven  through  a  friction  clutch. 

Steering  is  effected  by  applying  power  to  one  truck 
only  by  means  of  a  large  multiple  disk  clutch  operated 
by  long  levers  extending  transversely  across  the  frame. 
The  trucks  are  spring-mounted,  each  oscillating  inde- 
pendently of  the  other.  Hardened  steel  rollers  mounted 
on  roller  bearings  carry  the  tractor.  The  track  center 
distance  is  41%  in.,  the  standard  equipment  consisting 
of  IIV2  in.  shoes  with  a  track  length  of  61  in.  The  track 
links  are  drop-forged  and  heat-treated.  A  double 
flanged  front  idler  contacts  with  the  spools  of  the  track. 
The  final  drive  is  through  3172  per  cent  nickel  steel,  cut 
and  hardened  gears  which  are  inclosed  and  operate  in 
oil. 

The  total  length  of  this  tractor  is  112  in.,  the  height  to 
the  top  of  the  radiator,  59  in. ;  the  over  all  width,  53*4  in-, 
and  the  width  inside  the  tracks,  30%  in.  The  ground 
clearance  is  IIV2  in.,  the  draw  bar  height,  16y2  in.  and 
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the  ground  pressure,  5.2  lb.  per  square 
inch.  A  12  x  7  in.  pulley  is  provided, 
which  at  800  r.p.m.  gives  a  belt  speed  of 
2513  ft.  p.m.  The  tractor  carries  28  gal. 
of  fuel  (either  gasoline  or  distillate, 
though  kerosene  equipment  can  be  fur- 
nished as  an  extra).  The  weight  of  the 
tractor  is  7400  lb.  An  upholstered  seat 
with  spring-supported,  upholstered  back- 
rest is  an  attractive  feature  of  this 
machine. 

Allis-Chalmers  12-20 

The  Allis-Chalmers  Co.,  which  hereto- 
fore has  been  manufacturing  a  four-plow 
18-30  and  a  single  plow  6-12  model,  has 
just  added  an  intermediate  size  having  a 
12-20  rating.  This  machine  is  of  the 
frameless  type  and  is,  of  course,  complete-  ^^^^^^^ 
ly  manufactured  by  the  Allis-Chalmers 
Co.  This  concern  has  evidently  decided 
to  get  out  a  full  line  of  farm  tractors  and  become  an 
important  factor  in  the  tractor  field.  At  the  show  a 
demonstration  was  given  several  times  a  day  of  the 
rapidity  with  which  the  Allis-Chalmers  engine  can  be 
taken  apart  and  reassembled,  the  former  operation  re- 
quiring 10  min.  and  the  latter  15  min.,  more  or  less. 
Needless  to  say,  the  two  mechanics  making  the  demon- 
stration worked  rather  harder  than  the  average  garage 
mechanic  doing  work  on  an  hourly  charge  basis,  and 
seemed  to  be  about  "all  in"  after  the  demonstration. 

The  new  tractor  model  has  a  four-cylinder  engine 
of  4Vs  in.  bore  and  5%  in.  stroke,  governed  to  1100  r.p.m. 
by  an  inclosed  centrifugal  governor.  The  engine  is  de- 
signed to  run  on  gasoline  and  a  supply  of  20  gal.  is  car- 
ried in  a  tank  over  the  transmission.  A  siphon  type  air 
washer  cleans  the  air  before  it  enters  the  carburetor. 
Fuel  is  fed  to  the  carburetor  by  gravity.  Lubrication  is 
by  pressure.  The  clutch  is  an  expanding  type  and  the 
transmission  gives  two  forward  speeds  and  one  reverse. 
These  speeds  are  2Vo  and  3Vi  m.p.h.  The  final  drive  is 
by  inclosed  internal  gears,  and  a  non-locking  differential 
is  fitted. 

The  belt  pulley  measures  12%  in.  in  diameter  by  6% 
in.  face  and  the  belt  speed  is  3250  ft.  p.m.  The  same 
clutch  that  is  used  for  driving  controls  the  belt  power. 
A  brake  is  provided  to  act  on  the  belt  pulley.    Following 
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are  some  of  the  more  important  dimensions  of  this 
tractor:  Total  length,  135  in.;  total  width,  66  in.;  total 
height,  60  in.;  wheel  base,  78  in.;  minimum  ground  clear- 
ance, 13  in.  The  net  weight  of  the  tractor  is  4400  lb. 
The  clutch  is  operated  by  a  hand  lever  at  the  driver's 
left  and  the  brake  pedal  is  located  adjacent  to  this  lever. 
The  front  axle  is  in  the  form  of  a  casting  of  hollow  sec- 
tion and  is  pivoted  to  the  engine  crankcase  at  the  front, 
the  gear  case  cover  being  extended  to  form  a  yoke  for  the 
axle.  Radius  rods  extend  from  the  ends  of  the  front 
axle  to  a  balance  lever  at  the  forward  side  of  the  fly- 
wheel bell  housing.  A  spring  keeps  the  fan  belt  auto- 
matically under  tension.  One-half  of  the  bell  housing  is 
cast  with  the  lower  and  one-half  with  the  upper  part  of 
the  crankcase.  A  bracket  mounted  on  the  transmission 
housing  supports  the  steering  column  and  the  control 
levers. 

Boring  Convertible  Tractor 

The  Boring  tractor  is  somewhat  different  from  the  or- 
dinary run  of  tractors  in  that  it  is  a  combination  tractor 
and  cultivator  having  a  ground  clearance  sufficient  to 
permit  it  to  pass  over  corn  35  in.  high,  and  having  an 
adjustable  wheel  extension  which  will  permit  the  ma- 
chine to  span  two  rows  of  corn.  As  a  tractor  the  ma- 
chine pulls  three  plows.  It  is  of  the  three-wheel  type 
having  its  two  driving  wheels  at  the 
front  and  a  caster  wheel  used  for  steer- 
ing located  at  the  rear.  When  plowing 
and  cultivating  the  implements  are  al- 
ways in  front  of  the  operator,  being  lo- 
cated between  the  front  and  rear  wheels. 
By  means  of  the  frame  extension  the 
wheel  tread  can  be  varied,  from  a  mini- 
mum of  54  in.  to  a  maximum  of  79  in. 
This  is  accomplished  by  turning  a  crank 
located  on  the  front  cross  member  of  the 
frame.  The  rear  caster  wheel  is  oper- 
ated by  a  conventional  steering  gear  en- 
abling the  tractor  to  be  turned  in  a 
radius  of  7  ft.  The  drive  wheels  are  54 
in.  in  diameter  and  are  10  in.  wide.  The 
power  plant  consists  of  a  four-cylinder 
4%  x  534  in.  Waukesha  engine.  This  en- 
gine has  a  hollow  crankshaft  for  force 
feed  lubrication.  The  transmission  has 
two  speeds  forwajd  and  one  reverse. 
The  hijrh  gear  gives  a  normal  plowing 
speed  of  31-.  miles  per  hour.  A  Bennett 
carburetor  is  fitted  and  it  is  claimed  that 
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the  tractor  can  be  run  on  either  gasoline  or  kerosene. 
A  Bennett  air  cleaner  is  used,  this  being  of  the  centrifu- 
gal type.  The  power  take-off  is  on  the  right  side  of  the 
tractor  and  on  the  outside  of  the  frame.  It  is  inde- 
pendent of  the  engine  clutch  and  the  pulley  turns  only 
when  the  belt  power  clutch  is  engaged.  Its  speed  is 
41/100  that  of  the  engine.  The  tractor  weighs  3400  lb. 
and  of  this  weight  3000  lb.  rests  on  the  front  drivers  and 
400  lb.  on  the  rear  caster  wheel. 
Farquhar  Three-Plow  Tractor 

A  B.  Farquhar,  the  implement  maker,  this  year  ex- 
hibited a  four-wheel  tractor  rated  as  a  three-plow  job  of 
15-25  hp.  The  tractor  is  assembled  from  well  known 
units  including  a  Buda  engine.  The  drive  is  through 
an  intermediate  shaft  to  the  transmission,  which  is  lo- 
cated over  and  slightly  back  of  the  rear  wheel  axis.  The 
tractor  is  steered  and  operated  in  the  conventional  way. 
The  final  drive  to  the  rear  wheels  is  through  completely 
inclosed  spur  gears.  The  power  plant  of.  this  tractor  is 
a  four-cylinder  4V2  x  6  in.  Buda  engine  located  longi- 
tudinally. A  K-W  magneto  is  used  for  ignition.  The 
carburetor  is  of  Kingston  make  and  two  fuel  tanks  are 
provided,  one  for  5  gal.  of  gasoline  and  the  other  for  25 
gal.  of  kerosene.  An  air  preheater  is  located  back  of  the 
engine  just  over  the  bell  housing.  Engine  speed  is  con- 
trolled by  a  Pierce  governor,  operating  normally  at  900 
r.p.m.  A  Borg  &  Beck  clutch  is  located  within  the  fly- 
wheel housing  and  is  completely  inclosed.  A  short  shaft 
driving  through  two  Hartford  universals  connects  to  the 
Timken-David-Brown  worm  gear  first  reduction.  Two 
forward  speeds  are  provided  through  sliding  gears. 
These  gears,  together  with  the  worm  and  worm  wheel, 
all  operate  in  an  air  tight  oil  bath.    The  cross  shaft  of 

the  transmission  is  fitted  with  pinions 

meshing  with  drive  wheel  bull  gears. 
Steering  is   by   a   worm   and   wheel 

mechanism.     The   spark   and   throttle 

levers  are  located  on  the  steering  post 

center.     The  belt  pulley  is  accessible 

from  the  driver's  seat,  and  is  driven 

by  a  chain.     The  driving  wheels  are 

covered    with    large    fenders    and    no 

moving  parts  are  within  reach  of  the 

driver's  feet.    The  tractor  weighs  5700 

lb.     Its   overall  length  is   162  in.;  its 

width,  67  in.    The  wheel  base  is  83  in. 

and  the  ground  clearance,  12  in. 

The  Hicks  Crawler  Tractor 

The     Hicks     is     of     the     combined 
wheel   and   crawler  type,  having  two 


front  wheels  for  steering  and  two  chain  tracks  at 
the  rear  for  driving.  The  engine  is  a  Buda  four 
cylinder  5  x  6r2  in.  running  at  800-900  r.p.m. 
Either  gasoline  or  kerosene  can  be  used  as  fuel.  Fuel 
feed  is  by  gravity,  and  ignition  by  a  high  tension  mag- 
neto with  impulse  starter  coupling.  Engine  speed  is 
controlled  by  a  fly-ball  governor.  A  radiator  of  the 
built-up  type  is  located  at  the  forward  end  of  the  tractor. 
The  transmission  is  of  novel  design,  it  is  claimed,  com- 
prising cut  gears  of  alloy  steel  whose  shafts  are  mounted 
on  annular  ball  bearings.  All  of  the  gears  remain  in 
mesh  constantly  and  operate  in  an  oil  bath.  Two  for- 
ward speeds  may  be  had,  namely,  2.4  and  3.4  m.p.h. 
There  are  two  chain  tracks  which  are  centrally  located 
and  are  flexible  in  a  vertical  direction  to  allow  for  un- 
evenness  of  the  ground.  These  chain  tracks  are  driven 
through  a  centrally  located  drive  gear,  both  track 
sprockets  being  keyed  to  the  drive  gear  shaft. 

One  of  the  most  interesting  features  of  this  tractor  is 
its  steering  mechanism.  Steering  is  effected  by  engine 
power  through  a  set  of  three  bevel  gears.  The  driven 
bevel  gears  are  loose  on  their  shaft  but  can  be  made  to 
turn  therewith  by  means  of  two  cone  clutches.  These 
clutches  are  controlled  by  means  of  the  driving  lines. 
In  order  to  start  the  tractor  when  the  gear  is  in  the 
neutral  position,  the  driver  gives  a  slight  jerk  on  both 
lines.  A  pull  on  either  of  the  lines  turns  the  front 
wheels.  There  are  two  belt  pulleys,  one  on  each  side  of 
the  tractor.  These  pulleys  are  controlled  by  expanding 
clutches.  The  overall  dimensions  of  this  tractor  are  as 
follows:  Length,  132  in.;  width,  78  in.;  height,  72  in. 
The  tractor  complete  weighs  7850  lb. 

La  Crosse  Line-Drive  Tractor 

A  small  tractor  with  the  line  drive  feature  was  shown 
by  the  La  Crosse  Tractor  Co.  This  model  has  a  6-12  hp. 
rating  and  weighs  in  the  neighborhood  of  3000  lb.  It 
will  pull  two  bottoms,  and  the  manufacturers  figure  that 
it  will  take  the  place  of  five  horses  under  average  horse 
working  conditions.  It  has  been  hooked  up  with  prac- 
tically all  implements  that  horses  now  handle,  and  one 
of  the  selling  arguments  put  forward  by  the  manufac- 
turers is  that  it  is  not  necessary  with  this  tractor  for 
the  farmer  to  buy  special  equipment.  In  addition  to  the 
line  drive  this  tractor  has  friction  drive,  which,  however, 
is  not  of  the  disk  and  wheel  type  but  consists  of  a  fric- 
tion roller  which  is  adapted  to  engage  with  either  of  two 
concentric  friction  drums,  one  giving  a  forward  speed 
and  the  other  the  reverse. 

The  engine  has  two  horizontal  cylinders  of  4  in.  bore 
and  6  in.  stroke.  It  has  two  ball  bearings  on  the  crank- 
shaft and  reinforced  die-cast  bearings  on  the  crank  pins. 
The  valves  are  located  in  the  cylinder  heads  and  are  in- 
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closed.  The  front  wheels  turn  on  steering  knuckles 
operated  by  the  lines.  Differential  brakes  are  automati- 
cally applied  by  the  steering  mechanism  and  the  apply- 
ing mechanism  can  be  adjusted  to  put  these  brakes  on 
when    the    steering    wheels    have    been    swung    around 


through  any  desired  angle.  There  are  only  two  speed 
reductions  from  the  engine  crankshaft,  first  through  the 
friction  wheel  and  drum  and  then  through  a  lantern 
wheel  and  internal  gear.  The  latter  is  cast  in  eight 
sections. 


Some  New  Garden  Tractors  Exhibited 


THE  Spry  Wheel,  made  by  H.  C.  Dodge,  Inc.,  is  a  single 
wheel  tractor  and  cultivator  combined.  It  has  a  frame 
37y2  in.  long  and  7  in.  wide,  with  side  members  of  pressed 
steel,  on  which  is  carried  the  single  cylinder  two-stroke  air- 
cooled  engine.  The  cylinder  of  this  engine  is  cast  with 
cooling  flanges  and  is  heat  treated  before  the  final  grinding 
at  a  temperature  of  1150  deg.  Fahr.,  so  that  it  will  not  warp 
after  being  finished.  Two  flywheels  of  semi-steel  are  keyed 
to  the  crankshafts,  the  crankpin  being  secured  into  their 
webs  to  make  a  built-up  crankshaft.  The  piston,  which  is 
2V2  in.  in  diameter,  is  provided  with  three  rings.  A  vapor- 
izer is  used  instead  of  a  carburetor,  and  ignition  is  either 
by  a  Bosch  high  tension  magneto  or  a  non-vibrating  coil 
and  three  dry  cells.  The  transmission  is  through  a  chain 
to  the  intermediate  shaft  and  thence  through  a  pinion 
and  internal  gear  to  the  single  20  x  3%  in.  drive  wheel. 
There  are  two  adjustable  cast  wheels  toward  the  rear  of 
the  frame,  and  the  tool  carrying  equipment,  which  is  ad- 
justable for  various  depths  of  cultivation,  is  suspended 
directly  behind  these  wheels.  The  handles  are  bolted  to 
the  frame  just  forward  of  the  drive  wheel  axis,  and  the 
one-gallon  fuel  tank  is  carried  on  them.  The  spark  ad- 
vance lever  and  ignition  switch  are  located  at  the  curve  of 
the  handles,  and  it  is  claimed  that  with  these  control  de- 
vices alone  a  speed  variation  from  IV2  to  4  m.p.h.  can  be 
obtained.  The  standard  tool  equipment  consists  of  a  12  in. 
rear  tool  holder  with  adapter  plates  by  means  of  which  the 
tool  spread  can  be  extended  to  18  in. 

The  Aro  tractor  is  a  machine  designed  to  do  any  kind  of 
one-horse  job.  Unlike  most  of  the  smaller  machines  so  far 
made,  it  is  a  riding  tractor.  The  power  plant  consists  of  a 
single  cylinder  4y2  x  5  in.  engine  running  normally  at 
800  r.p.m.  The  crankshaft  is  2  in.  in  diameter  and  is 
mounted  in  Hess-Bright  ball  bearings.  The  connecting  rod 
bearing  is  2%  in.  in  diameter  by  3  in.  in  length.  Gasoline 
is  used  as  fuel  and  a  supply  of  2  gal.  is  carried  in  the  tank. 
Fuel  feed  is  by  gravity  to  the  Schebler  carburetor  and 
ignition  is  by  a  high  tension  magneto.  Lubrication  is  by 
splash,  with  circulation  by  a  plunger  pump,  and  the  cooling 
water  is  circulated  by  thermo-siphon  action.  The  flywheel 
is  mounted  at  the  front  of  the  engines.  A  shoe  type  of 
expanding  clutch  is  fitted.  The  belt  pulley  is  on  the  fly- 
wheel and  is  6  in.  in  diameter  by  4%  in.  wide.  Transmis- 
sion is  through  a  worm  and  wheel,  giving  a  single  reduc- 
tion between  the  engine  crankshaft  and  the  driving  wheels. 
Worm  and  wheel  are  enclosed  in  an  oil-tight  case.  The 
drive  wheels  are  of  the  disk  type,  30  in.  in  diameter  by  4  in. 
wide.  The  width  of  tread  can  be  adjusted.  There  are  two 
16  in.  caster  wheels  at  the  rear.  This  tractor  is  106  in.  long 
over  all,  and  45  in.  high;  it  weighs  1,000  lbs.  and  is  rated 
as  a  3-5  hp.  machine.  Its  speed  can  be  controlled  between 
limits  of  1  and  3  m.p.h.,  and  it  is  capable  of  pulling  one 
10  in.  plow.  The  minimum  ground  clearance  is  10  in.,  but 
under  the  axle  the  clearance  is  12y2  in.  The  operator 
steers  the  machine  with  his  feet;  he  controls  its  speed  with 
the  throttle  lever,  and  all  movements  of  the  tool  are  con- 
trolled with  one  lift  lever.  It  is  claimed  for  the  Aro  that 
with  a  10  in.  plow  it  will  turn  a  full-width  furrow  of  good 
depth  under  all  soil  conditions,  operate  disks,  harrows  or 
other  seed  bed  tools  and  do  a  thorough  job  of  cultivating 


any  wide  row  crop,  being  readily  adjustable  to  different 
row  spacings. 

Another  garden  tractor  shown  for  the  first  time  is  the 
Centaur  manufactured  by  the  Central  Tractor  Co.  This 
has  a  single  cylinder,  vertical,  air-cooled  engine  rated  at 
5  hp.  Cooling  is  effected  by  means  of  a  blower  in  the  fly- 
wheel. Ignition  is  by  a  Bosch  high  tension  magneto  and 
lubrication  by  splash  in  the  enclosed  crankcase.  The  drive 
is  through  a  pair  of  bevel  and  a  pair  of  spurcut  gears  to  a 
countershaft  and  thence  through  an  enclosed  chain  to  the 
driving  axle.  A  differential  gear  is  fitted  on  the  axle,  to 
make  steering  easy.  The  driving  wheels  are  28  in.  in  di- 
ameter by  4  in.  in  width  and  are  spaced  25  in.  center  dis- 
tance. The  over-all  height  is  38  in.  and  the  axle  clearance 
12  in.  For  plowing  or  for  use  on  wet  or  sandy  soil  wheel 
extensions  increasing  the  width  of  the  drive  wheel  to  8 
in.  can  be  applied.  The  machine  is  started  and  stopped 
by  means  of  a  multiple  disk  clutch  and  its  speed  is  con- 
trollable between  the  limits  of  iy2  and  3  m.p.h.  There  is  a 
belt  pulley  on  an  extension  of  the  crankshaft  for  such  work 
as  pumping,  grinding  and  line  shaft  driving. 

The  Gromor  cultivator  was  exhibited  by  the  Frank  Held 
Tractor  Co.  This  machine  has  a  single  cylinder,  vertical, 
air-cooled  engine  with  an  integral  reduction  gear  of  8  to  1. 
From  the  engine  shaft  there  is  a  chain  drive  to  a  counter- 
shaft with  a  reduction  of  2  to  1  and  then  comes  a  final 
drive  by  gears  with  a  reduction  of  4y2  to  1.  This  gives 
a  total  reduction  of  72  to  1  and  should  make  the  machine 
sufficiently  powerful  to  cope  with  all  soil  conditions.  For 
cooling  the  engine,  a  four-blade  open  fan  is  mounted  at  the 
side  of  the  cylinder  driven  by  belt.  Among  the  claims 
made  for  this  cultivator  are  that  it  has  a  low  center  of 
gravity  and  sufficient  clearance  to  make  operation  easy. 
Drive  wheel,  motor  supports  and  bearings  are  of  gray 
iron,  while  all  other  parts  are  of  soft  steel,  cast  steel  or 
manganese  bronze. 

A  number  of  changes  in  design  have  been  made  in  the 
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Sectional  view  of  Aro  tractor 

Utilitor  tractor  whereby  the  power  of  the  engine  has  been 
materially  increased.  The  engine  has  been  retimed  and 
the  valve  lift  increased  1-16  in.  At  the  same  time  the  inlet 
manifold  was  enlarged  so  as  to  give  the  gases  a  freer  en- 


trance into  the  cylinder.  The  shape 
of  the  combustion  chamber  has  been 
changed  somewhat  and  the  com- 
pression raised  10  lb.  p.  sq.  in.  Re- 
movable valve  stem  guides  and  a 
variable  speed  governor  are  now  em- 
ployed. The  magneto  drive  has  been 
improved  and  the  location  of  the 
spark  plug  so  changed  as  to  place  it 
in  the  path  of  the  incoming  charge. 
The  piston  is  now  relieved  eccen- 
trically instead  of  all  around  and  the 
connecting  rod  bearing  is  oiled  by 
means  of  an  oil  ring  catching  oil,  in 
addition  to  the  oil  it  receives  from 
the  splash. 

A   number   of   improvements   have 
been    made    in    the    Beeman    garden 
tractor,  the  pioneer  in  its  class.    The 
crankpin  bearing  area  has  been  in- 
creased.   The  clutch  mechanism  has 
been  redesigned,  so  that  both  wheels 
are  positively  released  when  the  clutch   is  withdrawn, 
and  the  crankcase  has  been  remodeled  so  as  to  give  more 
room.     There  is  now  an  oil  reservoir  or  sump  under  the 
camshaft  gears. 


Fifty-five  Per  Cent  of  Pennsylvania  Farmers  Own  Cars 


SEVEN  out  of  every  hundred  farmers  in  Pennsylvania 
purchased  automobiles  during  1920,  while  at  the  pres- 
ent time,  fifty-five  out  of  every  hundred  farmers  in  the 
State  own  automobiles,  not  including  farm  trucks.  These 
figures  are  shown  in  a  table  prepared  by  Statistician  L.  H. 
Wible,  of  the  Pennsylvania  Department  of  Agriculture. 

More  than  100,000  farmers  in  the  State  own  auto- 
mobiles, many  of  these  owning  two  and  three  machines, 
while  there  are  14,325  farms  in  the  State  upon  which  mo- 
tor trucks  are  in  use.    Lancaster  county  easily  leads  in  the 


number  of  automobiles  on  the  farms,  this  county  having 
7914  cars  on  its  farms  on  January  1,  1921,  while  Berks 
county  is  second  with  3836.  Cameron  county,  with  90 
automobiles,  has  the  fewest  of  any  in  the  State. 

The  following  table  shows  the  number  of  motor  vehicles 
on  the  farms,  January  1,  1921,  based  on  the  1920  census 
figures  which  give  Pennsylvania  202,298  farms,  as  com- 
pared with  the  number  of  January  1,  1920,  which  was 
based  on  the  old  census  figures  which  gave  Pennsylvania 
219,000  farms: 


1,234 


Counties 
Adams  . . . 
Allegheny 
Armstrong 

Beaver    1,061 

Bedford    1,959 

Berks     3,824 

Blair    933 

Bradford    2.621 

Bucks    2.890 

Butler   2.233 

Cambria    1,242 

Cameron     66 

Carbon    468 

Centre    1,565 

Chester   3.400 

Clarion    1,696 

Clearfield   1.202 

Clinton    533 

Columbia   1.527 

Crawford     2.419 

Cumberland    .  .  .  1,674 

Dauphin    1.503 

Delaware   1,072 


1,726 
2,463 
1.810 
1,358 
2.146 
3.836 

894 
2,857 
3,200 
2,743 
1,439 
90 

475 
1.400 
3,856 
1,671 
1,042 

447 
1.562 
2,934 
2,025 
1.636 
1,034 


440 
97 
135 
200 
537 
285 
222 
360 
132 
261 


Trucks 
1921 
87 
660 
135 
141 


360 
774 
186 
259 
600 
241 
348 


575 
110 
90 
42 
391 
210 
110 
130 
420 


Counties  1920 

Elk    537 

Erie     2,480 

Fayette     1,145 

Forest    99 

Franklin     2.550 

Fulton    598 

Greene    1,641 

Huntington     ...  l,14o 

Indiana     1,661 

Jefferson    1.108 

Juniata    848 

Lackawanna    . .  677 

Lancaster    7.043 

Lawrence    1,297 

Lebanon   1,263 

Lehigh    1.713 

Luzerne    1.769 

Lycoming    1,291 

McKean    621 

Mercer    2.023 

Mifflin    689 

Monroe    923 

Montgomery    ...  1.911 


Automobiles 


514 
2.742 
1.209 

100 
2,525 

648 
1,647 
1,140 
1,889 
1.179 

817 

679 
7.914 
1.478 
1.423 
1.746 
1.838 
1.778 

711 
2,474 

665 

800 
2.420 


26 
160 
328 
119 

36 
195 
684 
126 


357 

254 

5 

ISO 


276 
385 
112 


232 
23 
160 
669 


Counties 

Montour    

Northampton   . . 
Northumberland 

Perry     

Philadelphia    ... 

Pike    

Potter    

Schuylkill    

Snyder    

Somerset    

Sullivan    

Susquehanna   . . 

Tioga    

Union    

Venango   

Warren     

Washington    .  . . 

Wayne    

Westmoreland.  . 

Wyoming    

York    


432 

105 
150 


Trucks 
1921 

54 
153 
230 

46 
283 

22 

54 
597 
141 
225 


165 
86 
275 


67 
46 
202 
128 
345 
108 
405 


Total    104,850     110.500     10.250     14.325 


British  Authority  Predicts  All- Metal  Plane  in  Future 


ACCORDING  to  the  Morning  Post  of  London,  Major- 
General  Seely,  Under  Secretary  of  the  State  for  Air, 
speaking  recently  at  Cambridge  at  a  meeting  of  the  Air 
League  of  the  British  Empire,  stated  that:  "Although 
great  strides  have  been  made  in  the  science  of  aeronautics 
much  remains  to  be  done,  and  it  is  to  Cambridge  scientists 


that  we  must  look  for  great  service  in  this  respect.  The 
aeroplanes  of  the  future  must  be  of  all-metal.  The  present 
method  of  wood  construction  is  quite  wrong  where  an  in- 
ternal combustion  engine  is  used.  Greater  safety  and 
greater  comfort  are  needed.  We  are  behind  other  nations 
in  this  respect,  and  the  need  is  a  very  urgent  one." 
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Many  Subjects  Discussed  at  S.  A.  E. 
Tractor  Meeting 

Entire  day  given  over  to  professional  sessions  and  dinner  during  trac- 
tor show  at  Columbus.  Plowing  and  belt  speeds,  non-freezing  solutions, 
alcohol  fuel  and  tractor  tests  are  among  the  subjects  discussed. 

By  P.  M.  Heldt 


A  ONE-DAY  program  devoted  entirely  to  tractor 
subjects  was  arranged  by  the  S.  A.  E.  in  connec- 
tion with  the  Columbus  Tractor  Show.  The  pro- 
fessional session  was  held  at  the  Southern  Hotel  and 
was  followed  by  a  tractor  dinner  at  the  Deshler.  The 
first  item  on  the  program  of  the  professional  meeting 
was  a  report  by  D.  L.  Arnold  on  An  Investigation  of 
Plowing  Speeds.  A  variety  of  opinions  was  expressed 
during  the  discussion.  One  member  said  that  the  ave- 
rage farmer  liked  to  travel  fast,  and  the  idea  of  high 
speed  plowing  appealed  to  him.  He  also  said  that  there 
is  no  inherent  difficulty  in  high  speed  plowing.  When 
an  ordinary  traction  dynamometer  record  is  inspected 
it  is  observed  that  the  draft  varies  constantly  between 
rather  wide  limits.  This  fluctuation  of  the  drawbar  pull 
is  due  to  a  number  of  causes,  one  being  imperfect  scour- 
ing of  the  plow.  It  is  true  that  the  draft  increases  with 
the  speed. 

Plowing  Speeds 

Another  speaker,  coming  from  Massachusetts,  where 
the  ground  is  decidedly  stony,  said  that  he  hoped  high 
plowing  speeds  would  not  be  attempted  in  his  neighbor- 
hood. An  experience  was  cited  of  a  tractor  which  when 
plowing  4  in.  deep  would  pull  a  certain  number  of  plows, 
but  when  setting  the  plow  deeper  one  more  bottom  could 
be  pulled.  This  was  due  to  wire  grass  in  the  soil.  When 
the  plow  was  set  for  deep  plowing  it  cut  below  the  wire 
grass. 

0.  B.  Zimmerman  said  that  the  plowing  speed  problem 
is  an  intensely  serious  one.  If  the  draft  increases  with 
speed  there  would  be  a  great  waste  of  energy,  and,  be- 
sides, the  increased  wear  and  tear  on  the  machine  must 
be  considered.  The  scientific  method  of  arriving  at  re- 
sults which  had  been  followed  by  Mr.  Arnold  should  be 
of  great  value  to  the  country. 

John  Mainland  made  a  report  for  the  Committee  on 
Pulley  Face  Widths  and  Speeds.  This  consisted  chiefly 
of  a  report  on  the  work  done  by  this  committee  during 
the  past  year,  and  as  the  recommendations  of  the  Com- 
mittee were  adopted  by  the  Standards  Committee  at  the 
New  York  meeting,  what  he  said  was  in  the  nature  of  a 
review  of  the  work  accomplished  the  past  year.  Main- 
land said  that  as  an  implement  man  he  favored  tractor 
pulleys  2  in.  wider  than  the  belt  width,  instead  of  only 
Vi  in.  wider  as  recommended,  in  view  of  the  difficulty  of 
accurate  alignment  of  the  tractor  with  the  threshing 
machine,  but  realized,  that  in  many  cases  it  is  difficult 
to  get  such  a  wide  pulley  on  the  tractor.  He  said  that 
one  width  of  pulley  recommended  was  4  in.,  and  that  this 
is  entirely  inadequate  for  threshing.  He  was  later  in- 
formed by  another  member  that  the  4-in.  pulley  is  not 


intended  for  threshing  but  for  such  lighter  work  as  feed 
grinding. 

The  Tractor  Division  of  the  Standards  Committee  dur- 
ing the  past  year  adopted  a  recommendation  to  the  effect 
that  all  tractors  should  be  equipped  with  governors,  and 
in  this  connection  Mainland  emphasized  the  importance 
of  the  governor  in  threshing.  He  said  that  the  cylinder 
of  a  grain  separator  has  a  peripheral  speed  of  6,250  ft. 
per  min. — a  higher  speed  than  the  average  flywheel  rim, 
and  that  in  four  instances  he  knew  of  cylinders  driven 
by  tractor  engines  having  no  governor  had  burst  due  to 
excessive  speed. 

A  paper  on  Anti-Freezing  Solutions  for  Tractor  Cool- 
ing Systems  was  read  by  0.  B.  Zimmerman.  The  author 
enumerated  the  qualities  that  must  be  possessed  by  a 
good  non-freezing  liquid.  It  must  be  cheap  and  easily 
obtainable;  it  must  be  non-corrosive  and  non-electro- 
lytic. The  specific  heat  should  be  as  low  as  possi- 
ble and  the  boiling  point  should  not  be  too  low.  Table 
salt  and  calcium  chloride  are  out  of  the  question  because 
of  their  electrolytic  effects.  Alcohol  makes  a  good  non- 
freezing  solution,  but  owing  to  the  fact  that  only  the  al- 
cohol evaporates  the  operator  is  usually  in  the  dark  as 
regards  the  strength  of  his  solution  and  its  degree  of 
safety. 

Cooling  Systems  ■"*    "■*'" 

Mr.  Zimmerman  spoke  particularly  favorably  of  the 
use  of  mineral  oils  in  the  cooling  system,  with  which 
he  had  had  practical  experience  on  automobiles.  One 
objection  that  has  been  made  against  the  use  of  kerosene- 
as  a  cooling  fluid  is  that  it  gives  off  unpleasant  odors,, 
but  this  is  of  no  particular  consequenoe  in  connection" 
with  a  tractor.  The  life  of  rubber  hose  in  the  cooling 
system,  if  kerosene  is  used,  is  from  three  months  to  two 
years.  Some  objection  has  also  been  raised  to  the  use  of 
kerosene  on  account  of  the  fire  hazard,  but  there  is  no 
record  of  a  case  of  destruction  due  to  this  cause. 

Mr.  Secor  of  the  Advance-Rumely  Co.  said  that  he 
fully  agreed  with  what  Mr.  Zimmerman  had  said.  There 
were  some  50,000  Rumely  tractors  with  oil-cooling  sys- 
tem in  service.  The  system,  he  said,  is  simpler  than  the 
conventional  water  cooling  system,  and  the  only  atten- 
tion required  is  the  occasional  repacking  of  the  pump. 
The  temperature  of  the  radiator  is  higher  at  low  Ioad3 
than  with  water  cooling.  A  somewhat  larger  pump  is 
required  than  with  water.  The  chief  advantage  of  the 
oil  cooling  system  is  that  the  oil  will  not  freeze.  A 
cooling  surface  of  8  sq.  ft.  per  b.  hp.  is  allowed  on 
tractors.  The  oil  used  is  known  as  Winter  black  and  has 
an  initial  boiling  point  of  550-575  deg.  Fahr.  The  ave- 
rage temperature  of  the  oil  leaving  the  jacket  is  175-200 
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deg.  It  rarely  attains  225  deg.  As  a  rule,  the  smaller 
the  tractor,  the  higher  the  temperature  that  can  be  car- 
ried. There  has  been  no  trouble  from  jackets  and  radi- 
ators being  clogged  by  the  oil,  and  in  general  there  have 
been  no  complaints  in  connection  with  the  cooling 
system. 

Mr.  Arnold  said  that  he  had  used  kerosene  in  his  auto- 
mobile and  had  had  no  trouble  with  it.  One  hose  lasted 
two  years  and  another  a  year  and  a  half.  He  expressed 
the  view,  however,  that  it  could  be  used  only  with  pump 
circulation,  as  a  car  with  thermo-siphon  circulation 
would  quickly  overheat  when  the  cooling  system  is  filled 
with  kerosene,  except  perhaps  in  very  cold  weather. 

Dr.  Marshall  of  the  Bureau  of  Standards  spoke 
briefly  on  the  principles  underlying  the  design  of  cooling 
systems  as  developed  at  the  Bureau  particularly  in  con- 
nection with  aircraft  work. 

At  the  afternoon  session,  Prof.  Sjogren  spoke  on  the 
tractor  tests  made  at  the  Nebraska  University.  He  pre- 
sented a  table  giving  the  results  of  all  tests  made  to 
date.  Records  of  these  tests  have  been  published  in 
automotive  Industries.  As  is  well  known,  quite  a  few 
tractors  have  had  to  be  changed  in  one  way  or  another 
before  they  could  pass  the  tests,  and  in  some  cases  the 
tests  showed  up  defects  of  which  the  manufacturers' 
engineers  knew  nothing.  Fan  belts  gave  much  trouble, 
and  in  some  cases  larger  fans  or  larger  radiators  were 
installed.  Sometimes  there  were  indications  that  the 
water  space  around  the  cylinder  head  was  too  small,  for 
the  heads  would  overheat  while  the  temperature  of  the 
outlet  water  was  not  excessive. 

Air  Washers 

In  a  few  cases  heat  control  devices  for  the  vaporising 
system  were  installed.  Air  cleaners  of  the  dry  type  were 
often  too  small,  and  reduced  the  power  of  the  engine 
unnecessarily.  Prof.  Sjogren  said  that  air  washers  often 
proved  ineffective  because  the  farmer  did  not  want  to 
bother  refilling  them  with  fresh  water  and  rather  than 
do  so  took  them  off  entirely. 

It  is  desirable  to  be  able  to  crank  a  tractor  engine 
when  the  belt  drive  is  in  use.  This  is  not  possible  with 
some  designs.  It  was  Prof.  Sjogren's  impression  that 
ratings  are  being  made  on  too  narrow  a  margin.  -  He 
also  said  that  there  is  considerable  diversity  in  the 
practice  of  rating.  For  instance,  of  three  tractors  fitted 
with  the  same  engine  {%y&  x  4%  in.)  one  was  rated  as  a 
6-12  hp.  at  1000  r.p.m.,.  the  second  as  a  5-10  hp.  at  1000 
r.p.m.  and  the  third  as  a  6-10  hp.  at  1200  r.p.m.  Prof. 
Sjogren  explained  that  in  making  the  brake  tests  no 
allowance  was  made  for  losses  in  the  belt.  Prof.  Ma- 
gruder  of  Ohio  State  University  thought  that  this  method 
was  open  to  criticism,  as  the  loss  in  the  belt  will  vary 
with  the  belt  tension,  and  if  the  belt  is  crossed  there 
is  an  additional  loss.  Prof.  Sjogren  answered  that  there 
is  no  easy  method  of  making  allowance  for  or  determin- 
ing the  belt  losses,  and  as  the  conditions  were  the  same 
for  all  tractors,  this  was  not  considered  necessary.  An 
analysis  of  the  results  showed  that  two  tractors  devel- 
oped less  than  50  per  cent  of  their  belt  horsepower  at 
the  draw  bar,  while  the  highest  proportion  of  the  belt 
horsepower  developed  at  the  drawbar  was  over  80  per 
cent.  In  the  reports  of  the  operators  and  observers  it 
was  stated  whether  the  course  of  trouble  was  considered 
to  be  due  to  faulty  material  or  faulty  engineering,  and 
both  were  found  to  be  about  equally  frequent. 

In  Prof.  Sjogren's  report  it  was  stated  that  42  spark 
plugs  were  replaced  during  the  tests,  and  this  point  was 
taken  up  by  A.  W.  Scarratt,  who  gave  it  as  his  opinion 
that  the  fault  was  not  with  the  plugs  but  in  the  design 
of  the  engine.     He  had  found  that  out  of  50  makes  of 


spark  plugs  only  three  would  not  give  satisfactory  serv- 
ice in  kerosene-burning  engines  of  the  type  built  by  his 
firm.  What  is  necessary,  he  said,  is  a  little  more  atten- 
tion to  the  design  of  the  spark  plug  bosses  and  their  cool- 
ing means. 

Mr.  Zimmerman  asked  what  relation  exists  between 
the  drawbar  pull  and  the  weight  of  the  tractor.  It 
was  pointed  out  that  this  relation  depends  on  the 
diameter  and  width  of  the  wheels  and  upon  the  type  of 
lugs  used.  The  weakest  link  in  tractor  operations,  Zim- 
merman said,  was  the  hold  on  the  ground.  The  plow 
must  be  designed  to  give  a  maximum  disturbance  of  the 
soil  with  a  minimum  energy  consumption  and  the  tractor 
must  be  the  direct  opposite.  He  voiced  the  opinion  that 
an  enormous  amount  of  power  is  lost  between  the  crank- 
shaft and  the  drawbar. 

Mr.  Scarratt  read  a  paper  on  the  Carburetion  of  Al- 
cohol, which  is  reproduced  almost  in  full  herewith. 
Prof.  Norman  of  Ohio  State  University  said  that  he  did 
not  expect  to  see  a  sufficient  shortage  of  petroleum  fuel 
in  this  country  for  many  years  to  come,  such  as  to  give 
a  chance  to  power  alcohol. 

There  are  enormous  deposits  of  oil-bearing  shales  in 
Colorado  which  give  an  oil  very  similar  to  Pennsylvania 
crude,  and  recently  large  additional  deposits  have  been 
discovered  in  Tennessee.  In  Germany  successful  use 
was  made  of  alcohol-benzol-kerosene  mixtures,  and  it 
was  found  that  very  lean  mixtures  were  required.  Mr. 
Secor  said  that  in  his  opinion  alcohol  would  not  interest 
the  present  generation,  except  insofar  as  it  relieved  us 
of  any  anxiety  as  to  what  would  become  of  our  children 
after  the  last  drop  of  gasoline  has  been  used  up.  His 
firm  some  time  ago  received  a  report  of  a  test  with  alco- 
hol fuel  on  an  Oil-Pull  tractor  made  for  the  Esthonian 
Government.  No  changes  were  made  in  the  engine, 
which  operated  at  80-85  lb.  compression,  and  the  fuel 
consumption  was  determined  to  be  0.735  lb.  per  hp.-hr. 

Replying  to  a  question  as  to  the  practicability  of 
working  shale  oil  deposits,  Mr.  Peck  said  it  had  recently 
been  proven  that  shale  containing  less  than  20  gal.  per 
ton  had  commercial  possibilities.  An  oil  field  had  re- 
cently been  discovered  near  San  Antonio,-  he  said,  which 
would  supply  us  with  oil  for  the  next  300  years. 

General  Purpose  Tractor 

E.  A.  Johnston,  chief  tractor  engineer  of  the  Interna- 
tional Harvester  Co.,  spoke  briefly  on  the  subject  of 
tendencies  in  traction  design,  and  then  showed  motion 
pictures  of  an  experimental  tractor  of  which  several  sam- 
ples had  been  built  by  his  company.  This  is,  perhaps, 
the  most  nearly  universal  machine  that  has  ever  been 
built.  It  is  a  three-wheeled  type  and  was  shown  plow- 
ing, discing,  cultivating,  hauling  wagons,  operating  self- 
binders,  corn  binders,  corn  huskers,  seeders,  a  spraying 
outfit  and  hay  machinery  of  all  kinds. 

In  the  discussion  Mr.  Johnston  was  asked  how  small 
a  farm  this  outfit  would  be  practical  on.  He  replied  that 
the  horse  eats  the  product  of  5  acres  and  that  this  repre- 
sents only  60  per  cent  of  his  total  cost,  so  that  he  really 
costs  as  much  as  is  obtained  for  the  products  from  8 
acres.  Usually  7  to  10  horses  are  kept  on  a  150-acre 
farm.  Power  apparatus  can  be  operated  at  60  per  cent 
of  the  cost  of  horses.  One  of  the  advantages  of  a  uni- 
versal tractor  with  a  set  of  specially  designed  imple- 
ments as  shown  in  the  moving  pictures  is  that  a  very 
material  reduction  can  be  made  in  the  weight  and  cost 
of  the  implements.  Some  such  development  as  that 
shown  by  the  pictures,  Mr.  Johnston  said,  must  be  ac- 
complished in  order  to  reach  the  small  farmer. 

A  representative  of  an  electric  lamp  concern  asked 
what  were  the  chances   of  electric  lighting  coming  into 
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general  use  on  tractors,  the  same  as  on  automobiles.  Mr. 
Johnston  replied  that  they  were  slight,  so  far  as  could 
now  be  seen.  Night  plowing  was  about  as  unsatisfactory 
as  night  work  in  the  factory.  There  is  always  increased 
breakage,  and  the  dew  interferes  to  a  certain  extent  with 
efficient  work.  The  small  farm  is  usually  worked  by  the 
farmer  alone,  and  he  could  not  possibly  work  24  hours 
a  day.  On  the  larger  farms  the  equipment  is  usually 
adequate  to  make  night  plowing  unnecessary.  There  is 
a  slight  demand  for  electric  lighting  equipment,  but  not 
sufficient  to  warrant  the  fitting  of  such  equipment  on  all 
tractors. 

Mr.  Nash  said  that  in  California  much  night  plowing 
is  done,  and  usually  by  electric  light.  An  outfit,  which 
requires  no  battery  and  is  suitable  for  two  lights,  has 
been  developed  by  one  of  the  large  electrical  companies. 
One  of  the  most  successful  tractor  owners  works  his 
tractors  22  hours  a  day  during  the  season,  six  days 
of  the  week,  and  spends  about  one-half  of  the  seventh 
day  going  over  the  machine. 

Tractor  Dinner  Well  Attended 

The  Farm  Plow  dinner  was  well  attended.  Fred 
Glover  acted  as  toastmaster.  The  first  speaker  of  the 
evening  was  J.  B.  Davidson,  executive  councilor  of  the 
American  Society  of  Agricultural  Engineers.  Dr.  David- 
son quoted  a  noted  Canadian  to  the  effect  that  there  are 
only  three  primary  vocations,  namely,  agriculture,  home- 
making  and  education.  He  asked  what  made  for  a  high 
standard  in  agriculture.  Some  people  claimed  that  it 
was  maintenance  of  soil  fertility.  If  that  was  so  then 
agriculture  has  attained  its  highest  development  in 
Korea,  where  fertility  of  the  soil  has  been  maintained  for 
forty  centuries.  However,  in  Davidson's  estimation  soil 
fertility  and  plant  breeding  are  not  key  factors  in  agri- 
culture. There  are  8000  fewer  farmers  in  Iowa  to-day 
than  there  were  10  years  ago.  The  percentage  of  the 
agricultural  population  did  not  make  for  a  high  standard 
of  farming. 

He  would  align  himself  with  that  new  school  of  econo- 
mists who  say  that  what  we  want  is  efficient  agriculture. 
This  is  measured  by  capacity  for  production.  The  health 
of  the  people  on  the  farm  is  a  factor.  Many  of  the  oper- 
ations on  the  farm  are  mechanical  in  nature.  Thus,  for 
instance,  harvesting  and  carrying  the  products  to  mar- 
ket are  mechanical  operations.  Thirty  times  as  much 
grain  is  produced  now  as  in  1830.  Before  the  war  9,000,- 
000  people  in  the  United  States  produced  as  much  grain 
as  66.000,000  in  Europe.  An  enormous  amount  of  power, 
aggregating  25,000,000  hp.,  is  used  in  agriculture,  far 
more,  according  to  statistics  quoted  by  Davidson,  than 
used  in  the  industries. 

Engineer  in  Agriculture 

Davidson  said  that  there  is  a  big  field  for  the  engineer 
in  agriculture.  There  are  in  this  country  200  million 
acres  that  can  be  reclaimed  by  clearing,  80  million  acres 
that  can  be  reclaimed  by  drainage  and  150  million  acres 
that  can  be  reclaimed  by  irrigation.  There  is,  therefore, 
no  danger  of  a  shortage  of  arable  land.  The  farmer  is 
thinking  of  two  things  just  now;  one  is  how  to  get  more 
for  his  product,  and  the  other,  how  to  reduce  his  cost, 
and  in  this  latter  connection  at  least  the  engineer  could 
be  of  great  service  to  him. 

The  second  speaker  was  L.  J.  Taber,  Master  of  the 
Ohio  State  Grange.  He  said  that  the  triumph  of  the 
century,  which  has  changed  barbarism  to  civilization, 
has  been  all  the  work  of  the  engineer.  For  thousands 
of  years  agriculture  was  carried  on  in  the  same  old  way, 
but  there  has  been  a  mighty  change  in  the  last  half 
century.      Power  and  farm  machinery  are  closely  inter- 


woven. There  is  none  of  the  radicalism  among  Ohio 
farmers  that  has  made  itself  evident  in  other  sections, 
and  there  would  be  none  unless  the  financial  and  manu- 
facturing interests  failed  to  take  heed  of  conditions  in 
the  country. 

Farmers'  Strike  Result  of  Inexorable  Conditions 

Speaking  of  deflation  brought  us  face  to  face  with  the 
subject  of  the  so-called  farmers'  strike.  The  American 
farmer  purchases  45  per  cent  of  the  manufactured  ar- 
ticles that  are  not  exported.  There  has  been  a  45  per 
cent  decline  in  the  value  of  farm  products  in  the  last  six 
months.  The  condition  referred  to  is  not  exactly  a 
strike  but  simply  the  working  out  of  inexorable  condi- 
tions. The  farmer  cannot  do  without  the  things  essen- 
tial to  efficient  production.  The  great  need  to-day  is 
the  creation  of  a  better  understanding  between  town 
and  country. 

It  is  necessary  to  lighten  the  task  of  the  farmer's 
wife.  The  farmer  must  have  sufficient  reward  to  enable 
him  to  put  electric  light  into  his  home,  to  put  in  power 
washers  and  other  labor-saving  devices  for  the  home. 
There  can  be  no  permanent  prosperity  in  farm  life  while 
marketing  problems  are  being  neglected.  We  must  have 
a  proper  co-operative  movement  among  farmers,  a  com- 
munity organization  looking  after  the  sale  of  farm  prod- 
ucts and  the  purchase  of  farm  necessities  on  a  co-opera- 
tive basis.  The  farmer  wants  to  become  a  businessman 
besides. 

The  last  speaker  was  W.  H.  Stackhouse,  President  of 
the  National  Implement  and  Vehicle  Association,  who 
presented  a  good  deal  of  statistical  matter  bearing  on 
farm  production  and  on  the  prices  of  farm  products  and 
other  merchandise.  Mr.  Stackhouse  said  that  in  1820 
95  per  cent  of  all  the  people  of  this  country  lived  on  the 
farm,  whereas  the  percentage  in  1920  was  only  49.  In 
1849  the  wheat  produced  in  the  United  States  amounted 
to  4.3  bushels  per  capita,  while  in  1920  it  amounted  to 
9.4  bushels. 

Farmers'  Purchasing  Power 

According  to  Mr.  Stackhouse  it  would  be  utter  folly  to 
deny  that  the  world-wide  business  depression  had  not 
affected  the  farmer.  The  farmer's  purchasing  capacity 
is  not  the  same  to-day  that  it  was  a  year  ago.  Within 
the  last  few  days  the  Department  of  Agriculture  has 
published  figures  showing  that  the  value  of  all  farm 
products  in  1920  was  $19,856,000,000,  which  is  about  five 
billion  dollars  less  than  in  1919,  but  it  would  be  taking 
a  wrong  view  of  the  matter  to  say  that  the  farmer  has 
lost  this  amount.  The  value  of  farm  crops  alone  in  1919 
amounted  to  $11,405,000,000.  From  1913  to  1920  the 
cost  of  farm  implements  increased  78  per  cent;  the  value 
of  farm  products,  112  per  cent;  the  value  of  labor,  115 
per  cent,  and  the  value  of  all  other  commodities,  144 
per  cent. 

Referring  to  the  reputed  pressure  on  farmers  to  keep 
them  from  buying,  Mr.  Stackhouse  said  just  because 
it's  raining  we  need  not  think  that  it's  never  going  to 
shine.  The  farmer  wants  the  cost  of  manufactured 
products  reduced,  and  he  can  be  assured  that  just  as 
soon  as  the  replacement  cost  of  manufactured  articles 
is  reduced  the  manufacturer  will  lower  his  prices.  It 
would  be  folly  for  him  to  follow  the  suggestion  to  cut 
prices  at  once  and  shoulder  the  loss,  as  that  would  sim- 
ply lead  to  a  crop  of  failures.  In  concluding  Stackhouse 
referred  approvingly  to  the  movement  inaugurated  by 
the  Government  during  the  war  of  causing  the  number 
of  different  items  of  manufacture  to  be  reduced,  and  to 
the  National  Repair  Week  fathered  by  the  National 
Implement  and  Vehicle  Association. 
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The  Carburetion  of  Alcohol 


AT  the  tractor  meeting  of  the  S.  A.  E.  held  at  Colum- 
bus on  February  10,  A.  W.  Scarratt,  engineer  of 
the  Minneapolis  Steel  &  Machinery  Co.,  presented  a 
paper  on  the  above  subject.  Mr.  Scarratt's  firm  is  doing 
considerable  business  with  South  America  and  other 
foreign  countries  where  petroleum  distillates  are  very 
expensive.  He  mentioned  Cuba,  Brazil,  Argentina,  Chile, 
Porto  Rico  and  Venezuela,  where  the  introduction  of 
tractors  is  hampered  by  the  high  cost  of  kerosene,  while 
alcohol  is  produced  in  vast  quantities  and  is  compara- 
tively cheap.     Quoting  Mr.  Scarratt: 

"Naturally,  if  American  tractors  are  to  succeed  in 
these  countries  they  must  be  equipped  to  operate  on  al- 
cohol in  an  economical  and  efficient  manner.  Many 
manufacturers  will  claim  that  their  engines  will  operate 
on  alcohol,  and  they  will,  but  in  a  very  inefficient  and 
wasteful  manner  because  they  are  not  primarily  de- 
signed with  a  view  to  using  this  as  a  fuel.     *     *     * 

"The  Minneapolis  Steel  &  Machinery  Co.  has  exported 
a  large  number  of  tractors  in  the  past  twelve  years,  dur- 
ing which  time  many  of  them  have  been  required  to  ope- 
rate on  alcohol.  But  it  is  only  in  the  last  year  that  the 
demand  for  greater  economy  and  efficiency  when  using 
alcohol  has  been  seriously  felt.  During  1920  we  have 
done  some  intensive  studying  and  experimental  work  in 
the  development  of  an  engine  which  will  burn  alcohol 
economically  and  efficiently.     *     *     * 

"Alcohol  is  difficult  to  vaporize,  hence  difficult  to  start 
on;  it  ignites  at  a  considerably  higher  temperature  than 
gasoline,  is  only  6/10  as  rich  in  heat  units  as  gasoline  by 
weight  and  is  15  to  20  per  cent  heavier  by  volume.  Com- 
mercial alcohol  contains  approximately  10  per  cent  of 
water  by  weight  and  from  10,000  to  12,000  B.t.u.'s  per 
pound,  its  specific  gravity  is  from  .80  to  .84  at  60  deg. 
Fahr.,  and  its  range  of  distillation  temperatures  is  from 
158  deg.  Fahr.  to  175  deg.  Fahr.,  and  it  is  a  vegetable 
derivative.  These  physical  characteristics  are  quite 
different  from  the  common  petroleum  fuels. 

"We  knew  that  higher  compression  was  necessary,  but 
as  engine  size  and  design  influences  operation  to  a  large 
extent,  our  first  problem  was  to  establish  an  approxi- 
mately satisfactory  compression  pressure  from  which  to 
start  our  experiments.  Our  first  trials  were  with  127 
lbs.  gage  compression  at  normal  operating  speed.  The 
next  problem  was  to  determine  what  amount  of  heat  ap- 
plied to  the  mixture  was  desirable  and  its  general  ef- 
fect on  economy,  output  and  operation.  Here  we  had  a 
real  surprise  when  we  discovered  that  more  heat  is 
needed  for  good  operation  on  alcohol  than  is  required 
for  using  kerosene. 

"Our  next  concern  was  in  regard  to  the  power  output, 
which  we  found  was  equal  to  the  power  developed  when 
using  good  kerosene.  We  then  concerned  ourselves  with 
the  general  operation  of  the  engine  and  finally  with  the 
fuel  consumption.  At  first  the  operation  was  not  good 
at  low  engine  speeds  when  under  sustained  load,  and  the 
fuel^consumption  was  higher  than  we  liked,  but  by  per- 
severance and  patience  we  overcame  these  obstacles  and 
produced  very  creditable  characteristics  with  good 
economy  and  excellent  operation  and  with  two  distinct 
and  totally  different  types  of  carbureting  and  manifold 
systems,  one  of  which  was  the  special  Twin  City-Holley 
system  worked  out  by  our  company  and  employed  on  all 
Twin  City  tractors  at  the  present  time,  and  the  other  was 
the  Twin  City  vaporizer  system. 

"We  felt  that  if  we  could  obtain  the  same  power  with 
alcohol  as  with  gasoline  or  kerosene  for  the  same  ex- 
penditure  in   B.t.u.'s   of   fuel,   per   b.h.p.    developed,   that 


we  would  be  doing  very  well.  As  a  matter  of  fact,  we 
have  exceeded  these  hopes  slightly  and  actually  show  a 
fair  increase  in  thermal  efficiency. 

"Our  experimental  work  was  done  on  a  4-cylinder 
4%  x  6  in.  16-valve  engine.  At  first  no  heat  was  applied 
to  the  intake  manifold  and  we  were  only  able  to  develop 
29  b.h.p.  at  1000  r.p.m.,  using  127  lbs.  compression, 
whereas  we  could  easily  develop  35  h.p.  with  kerosene, 
using  63  lbs.  compression.  When  running  with  a  cold 
manifold,  the  temperature  of  the  intake  charge  dropped  to 
35  deg.  Fahr.,  frost  collected  on  the  manifold  and  water 
froze  on  certain  portions  of  it.  It  was  necessary  to 
choke  the  carbureter  to  a  considerable  extent  and  very 
unsatisfactory  operation  was  the  result.  We  then  ap- 
plied heat,  with  the  result  that  the  horsepower  increased 
from  29  to  35  and  operation  was  very  much  improved, 
although  the  engine  would  not  pick  up  its  load  at  low 
speeds. 

"An  intake  manifold  with  glass  inserts  was  used  which 
showed  that  a  large  amount  of  wet,  unvaporized  fuel  was 
going  over  to  the  engine.  We  then  increased  the  heat 
still  more,  by  connecting  two  air  heaters  for  the  car- 
bureter intake  in  series.  This  dried  out  the  mixture  but 
decreased  the  horsepower  from  35  to  33,  although  the 
fuel  consumption  was  decreased  considerably,  being 
1  lb.  per  b.h.p.-hour.  With  this  set  up,  the  inlet  air  to 
the  carbureter  reached  a  temperature  of  210  deg.  Fahr. 
but  after  being  carbureted  the  intake  gas  temperature 
dropped  to  138  'deg.  Fahr.,  with  an  exhaust  gas  tempera- 
ture of  215  deg.  Fahr.  We  then  decided  to  drop  our 
compression  pressure  to  100  lbs.,  with  the  result  that 
nearly  equal  h.p.  was  developed,  the  fuel  consumption 
was  not  increased  and  the  operation  was  improved  at 
low  engine  speeds. 

"We  then  tried  an  intermediate  compression,  using 
110  lbs.,  which  was  finally  adopted  as  giving  the  most 
satisfactory  results.  With  this  compression  we  had  no 
difficulty  in  obtaining  an  output  of  35  h.p.,  which  was 
equal  to  that  developed  when  using  kerosene,  and  fuel 
consumption    at    maximum    load    remained    1     lb.    per 
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b.h.p.-hour.  The  alcohol  used  in  this  experimental  work 
contained  10,500  B.t.u.'s  per  pound.  An  equivalent  gaso- 
line consumption  by  weight  would  show  a  fuel  con- 
sumption of  approximately  0.55  lb.  per  b.h.p.-hour,  which 
is  exactly  equal  to  the  finest  performance  which  we  have 
obtained  on  this  engine  using  gasoline  and  which  is  de- 
cidedly more  economical  than  average  engine  perform- 
ance indicates. 

"The  difficulties  of  starting  are  increased  somewhat 
when  using  alcohol,  due  to  the  greater  starting  effort 
necessary  for  cranking  the  engine  and  also  because  air, 
at  ordinary  temperatures,  does  not  vaporize  the  alcohol 
sufficiently  to  make  a  good  combustible  mixture.  Satis- 
factory starting  was  accomplished  by  a  redesign  of  the 
starting  crank  coupled  with  the  use  of  a  mixture  of  al- 
cohol and  gasoline,  the  ratio  being  four  parts  alcohol  to 
one  of  gasoline. 

"Following  are  a  few  of  the  important  features 
which  we  believe  necessary  for  the  proper  use  of  this 
fuel.  In  our  case,  110  lbs.  compression  proved  most  sat- 
isfactory. Very  liberal  provision  for  heating  the  fuel 
charge  must  be  made.  Use  of  the  entire  exhaust  heat 
will  be  found  necessary.  The  temperature  of  the  in- 
going charge  of  fuel  for  good  carburetion  and  economi- 
cal operation  should  not  be  less  than  100  deg.  Fahr. 
Careful  consideration  should  be  given  to  the  design  of 
the  intake  manifold  so  as  to  obtain  uniform  distribution. 
At  high  compressions  this  is  very  essential,  especially 
when  using  alcohol.  Gas  velocity  is  important.  The  in- 
take manifold  gas  velocity,  at  full  load,  should  not  be 
less  than  9500  ft. p.m.  average. 


"In  our  opinion,  alcohol  is  an  ideal  fuel.  It  is  com- 
pletely distilled  or  vaporized  at  practically  a  constant 
temperature.  This  is  a  decided  advantage  and  once  the 
engine  is  properly  warmed  up,  the  operation  is  all  that 
can  be  desired.  There  is  practically  no  carbon  residue 
created  when  using  alcohol  and  the  condition  of  the 
valves  and  valve  seats,  after  long  periods  of  heavy  run, 
is  surprisingly  good. 

"We  are  thankful  that  it  was  "necessary  for  us  to  do 
this  experimental  and  development  work  with  alcohol. 
In  our  opinion  the  use  of  alcohol  as  a  fuel,  eventually  is 
bound  to  come  in  the  United  States.  We  believe  that  the 
entire  automotive  industry  should  get  behind  this  idea 
and  bring  it  about  as  quickly  as  possible  so  as  to  provide 
another  source  of  fuel  supply  and  to  bring  down  the 
operating  costs  of  all  equipment,  depending  now  on 
hydro-carbon  fuels.  There  are  millions  of  tons  of  vege- 
table matter  unused  in  the  United  States  yearly  from 
which  alcohol  could  profitably  be  manufactured.  If  the 
manufacture  of  alcohol  for  fuel  purposes  is  demanded 
by  the  automotive  industry  it  will  head  the  list  of  auto- 
motive fuels  eventually." 


AN  interesting  volume  treating  of  the  organization 
and  management  of  trade  associations  has  been 
published  by  the  Ronald  Press  Company.  It  analyzes  in 
detail  the  purpose,  structure,  procedure  and  value  of 
the  trade  association  and  contains  a  very  complete  and 
accurate  list  of  trade  associations  and  their  addresses. 
The  book  is  written  by  Emmett  Hay  Taylor. 


Safety  in  Spring  Shackles 


WRITING  in  Engineering  on  defective  design  in 
motor  trucks  brought  out  by  war  service,  F. 
Strickland  remarks  that  a  point  affecting  the  safety  of 
light  cars  is  the  arrangement  of  the  spring  hanger  of  the 
front  spring.  With  the  usual  arrangement  of  front 
springs  the  axle  is  attached  to  the  frame  only  by  the 
front  part  of  the  spring.  A  considerable  number  of 
springs  broke,  and  if  the  fracture  was  between  the  axle 
and  the  front  spring  horn  there  was  nothing  to  hold  the 
axle  except  the  rear  shackle. 

In  the  earlier  days  of  motor  cars  the  shackle  was  in 
tension,  being  hung  from  a  bracket  as  shown  in  Fig.  1, 
following  carriage  practice.  Later,  however,  the  shackle 
was  generally  put  in  compression  (See  Fig.  2)  as  a 
bracket  is  saved  and  the  appearance  is  neater. 

In  case  the  front  spring  breaks  in  front  of  the  axle, 
the  construction  shown  in  Fig.  1  is  in  stable  equilibrium 
while  that  in  Fig.  2  is  not.  Further,  in  the  first  case 
the  motion  backwards  is  limited,  while  in  the  second  the 
link  may  swing  back  to  the  position  shown  in  dotted 
lines.  In  the  latter  case  the  motion  of  the  axle  is  con- 
siderable,   and    the    car    frequently    gets    quite    out    of 


control.  The  result  of  this,  in  France,  was  a  number  of 
very  serious  accidents  owing  to  the  cars  running  off  the 
road  at  speed.  In  order  to  avoid  these  a  short  length  of 
belting  was  fixed  under  the  spring  at  the  spring  seat  and 
attached  at  the  front  in  such  a  way  as  to  prevent  the 
axle  going  back  in  case  of  the  spring  breaking.  While 
this  belting  was  the  usual  method  of  securing  the  axle 
in  the  service  there  are  neater  ways  of  doing  it. 

Figs.  3  and  4  show  two  methods  which  were  tried  and 
found  effective.  In  Fig.  3  two  short  lengths  of  angle 
iron  bolted  to  the  shackle  formed  stops  so  that  in  case 
of  the  spring  breaking  the  motion  of  the  shackle  was 
limited.  This  proved  effective  and  was  easily  adapted  to 
the  spring  shackles  of  some  cars.|  It  was  very  cheap 
and  easy  to  apply,  requiring  only  two  pieces  of  angle 
iron  about  2  in.  long,  and  one  bolt  for  each  front  spring 
shackle. 

Fig.  4  illustrates  another  arrangement,  which  was 
also  very  effective  and  not  expensive.  In  this  case  a 
plate  about  *4  in-  thick  is  bolted  to  the  frame.  This 
plate  has  a  slot  allowing  the  necessary  motion  to  the 
shackle,  but  preventing  motion  beyond  this. 


Fig.  l 


Fig.  2 


Fig.  3 


Fig.  4 
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Paeans  of  Materially  Increasing 
Thermal  Efficiency 

This  article,  though  written  with  special  reference  to  aircraft  engines, 
contains  extremely  valuable  suggestions  applicable  to  other  automotive 
types,  and  is  worthy  of  careful  study  by  all  who  desire  to  improve  the 
thermal  efficiency  of  these  engines.  The  use  of  stratified  charges  and 
other  means  for  improving  efficiency  are  clearly  outlined. 

By  H.  R.  Ricardo* 


IN  presenting  this  paper  the  writer  aims  to  indicate 
certain  possible  lines  of  development  and  research  which 
his  investigations  and  preliminary  experiments  have 
shown  to  be  at  least  worthy  of  serious  consideration.  If 
we  review  the  present  state  of  the  art  we  find  the  position 
to  be  substantially  as  follows:  From  a  thermodynamic 
point  of  view  the  performance  of  the  modern  aero  engine 
has  approached  so  nearly  to  the  ideal  obtainable  from  the 
cycle  on  which  it  operates  that  there  is  little  scope  for  im- 
provement. Thermal  efficiency  or  fuel  consumption  is  now 
the  all-important  factor,  but  since  the  best  modern  aero 
engines  are  actually  developing  a  thermal  efficiency  within 
4  per  cent  or  5  per  cent  of  the  highest  obtainable  from  the 
cycle  on  which  they  operate,  it  is  evident  that  to  gain  any 
further  improvement  it  will  be  necessary  either  to  depart 
from,  or  at  least  to  take  considerable  liberties  with,  the 
accepted  cycle,  or  to  modify  the  composition  of  the  fuel,  or 
both.  The  cycle  on  which  all  present-day  aero  engines  op- 
erate is  one  in  which  an  explosive  mixture  of  fuel  and  air 
is  drawn  into  the  cylinder  compressed  to  the  highest  pres- 
sure permissible  without  detonation  and  ultimate  pre- 
ignition,  then  ignited  at  constant  volume  and  expanded  un- 
til it  occupies  the  same  volume  as  before  compression,  after 
which  it  is  released  and  the  cycle  is  repeated.  The  theo- 
retical efficiency  of  this  cycle  is  given  by  the  formula 
E  =  1  —  (1/r)  r~\  This  is  known  as  the  air  standard  ef- 
ficiency ;  it  assumes  that  the  specific  heat  is  constant  at  all 
temperatures,  that  there  is  no  loss  of  heat  and  that  there  is 
no  dissociation.  According  to  this  formula  the  efficiency  is 
dependent  upon  r,  the  expansion  ratio.  In  the  ordinary 
cycle  r  is  also  the  compression  ratio,  since  compression  and 
expansion  happen  to  be  equal,  but  it  must  be  remembered 
that  it  is  the  expansion  and  not  the  compression  ratio 
which  governs  the  efficiency,  and  that  the  two  need  not 
necessarily  be  equal. 

The  most  recent  investigations  on  the  properties  of  the 
working  fluid  carried  out  by  Mr.  Tizard  and  Mr.  Pye  and 
corroborated  by  the  writer's  experimental  results,  show 
that  when  due  allowance  has  been  made  for  the  losses  due 
to  change  of  specific  heat  and  to  dissociation  at  the  tem- 
peratures which  actually  obtain  in  the  cylinder,  the  true 
limiting  thermal  efficiency  becomes  approximately 
E  =  1 —  (1/r)  '■*".  This  formula  takes  no  account  of  the 
losses  due  to  the  direct  passage  of  heat  to  the  cylinder 
walls  during  combustion  and  expansion.  It  is  clearly  im- 
possible to  arrive  at  a  really  universal  formula  which  will 
take  this  into  account,  since  the  proportion  of  heat  lost 

•From  a  paper  read  before  the  Royal  Aeronautical  Society  of  Great 
Britain,  Dec.   1920. 


must  depend  upon  the  form  of  the  combustion  chamber, 
the  speed,  and,  in  fact,  on  the  individuality  of  each  engine. 
In  the  most  perfect  case  of  an  engine  having  a  compact 
and  symmetrical  combustion  chamber  and  running  at  a 
high  speed,  so  that  the  direct  heat  loss  during  combustion 
and  expansion  is  reduced  to  the  absolute  minimum,  the 
highest  attainable  indicated  thermal  efficiency  is  given 
pretty  accurately  by  the  formula  E  =  1 —  (1/r)  "*.  This 
allows  for  the  minimum  possible  heat  loss  to  the  jacket 
walls  and  may  be  regarded  as  the  absolute  limiting  thermal 
efficiency  obtainable  under  the  best  possible  conditions,  as- 
suming:— 

(1)  Perfect  carburation  and  distribution. 

(2)  That  the  compression  and  expansion  ratios  are 
equal. 

(3)  That  the  mixture  is  homogeneous  and  of  the  most 
economical  strength. 

The  following  table  (Table  I)  illustrated  by  the  curves 
in  Fig.  1  gives,  in  column  (1)  the  air-cycle  efficiency  for 
a  range  of  compression  ratios  from  4:1  to  8:1,  column  (2) 
Tizard  and  Pye's  ideal  efficiency,  taking  into  account 
losses  due  to  change  in  specific  heat  at  high  temperatures 
and  to  dissociation,  column  (3)  the  highest  attainable  in- 
dicated thermal  efficiency  assuming  that  the  combustion 
chamber  is  designed  to  allow  of  the  minimum  possible  heat 
loss,  that  the  cylinder  is  of  comparatively  large  capacity 
and  that  the  revolutions  are  not  less  than  1500  r.p.m.  In 
column  (4)  are  given  the  actual  indicated  thermal  efficien- 
cies as  obtained  in  a  special  variable  compression  engine 
designed  by  the  writer  for  research  purposes,  and  in  which 
every  known  artifice  for  obtaining  the  highest  possible 
efficiency  and  power  output  has  been  employed. 


Table  I 


Ex- 
pansion 
Ratio 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 


Col.  1 
E  =  l  — 
(l/r)«-« 
0.4256 
0.4521 
0.4747 
0.4944 
0.5116 
0.5270 
0.5398 
0.5534 
0.5647 


Col.  2 
E  =  1  — 
(1/r)  a-** 
0.336 
0.359 
0.378 
0.396 
0.411 
0.424 
0.437 
0.449 
0.460 


Col.  3 
E  =  l  — 
(l/r)« 
0.296 
0.314 
0.332 
0.348 
0.361 
0.375 
0.386 
0.396 
0.406 


Col.  4 
Observed  Results 
Variable  Com- 
pression Engine 

0.277 

0.297 

0.316 

0.332 

0.346 

0.360 

0.372 

0.383 


The  difference  between  columns  3  and  4  indicates  the 
scope  left  for  improvement — it  is  very  narrow.  So  long  as- 
the  recognized  cycle  is  adhered  to,  in  its  entirety,  the  im- 
portance of  raising  the  compression  and,  therefore,  the  ex- 
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Fig.  1 — Curves  showing  efficiencies  with  varying  compres- 
sion ratio 


Fig.  2 — Curves  showing   toluene  values, 
compression    ratio,    efficiencies    and    ob- 
served I.  M.  E.  P. 


pansion  is  obvious.  Now  when  working  with  all  fuels  be- 
longing to  the  general  group  known  as  gasoline  the  com- 
pression pressure  which  can  be  employed  is  limited  by  the 
tendency  of  the  fuel  to  detonate  and  ultimately  to  pre- 
ignite.  The  explanation  of  the  phenomena  of  detonation 
appears  to  be  as  follows: — When  the  mixture  is  ignited 
from  any  one  point,  the  flame  at  first  spreads  by  the  nor- 
mal process  of  flame  propagation  aided  by  turbulence  and 
in  doing  so  compresses  before  it  the  unburnt  portion  of  the 
charge ;  unless  the  latter  can  get  rid  of  its  heat  with  suffi- 
cient rapidity,  it  is  liable  to  be  compressed  to  a  tempera- 
ture exceeding  its  self-ignition  temperature,  with  the  re- 
sult that  it  ignites  spontaneously  throughout  its  whole 
bulk  and  an  explosion  wave  is  set  up  which  strikes  the  walls 
of  the  cylinder  with  hammer-like  blows,  giving  rise  to  the 
familiar  noise  known  as  "pinking."  This  explosion  wave 
further  compresses  the  portion  of  the  charge  first  ignited, 
thus  still  further  raising  its  temperature,  and  with  it  the 
temperature  of  the  igniter  points  or  any  other  partially 
insulated  object  in  the  neighborhood  from  which  ignition 
first  started,  to  so  high  a  temperature  as  ultimately  to 
cause  pre-ignition  and  loss  of  power.  Pre-ignition,  which 
is  the  ultimate  limiting  factor  controlling  the  compression, 
never  occurs  under  normal  conditions  with  gasoline,  except 
as  a  result  of  persistent  detonation.  If  detonation  be  pre- 
vented, a  much  higher  compression  can  at  once  be  used 
■without  any  risk  of  pre-ignition,  and  a  very  decided  gain 
both  in  power  and  efficiency  obtained  thereby. 

There  can  be  little  doubt  that  detonation  depends 
primarily  upon  the  normal  rate  of  burning  of  the  fuel,  and 
this  in  turn  depends  upon  the  pressure,  and,  to  a  less  ex- 
tent, upon  the  temperature  at  the  time  of  ignition.  If 
means  be  adopted  either  for  slowing  down  the  normal  rate 
of  burning  or  raising  the  self-ignition  temperature  of  the 
fuel,  or  both,  detonation  can  be  kept  in  control  and  a  much 
higher  compression  ratio  can  be  used.  Either  or  both  of 
these  methods  are  available.  With  the  exception  of  ether, 
acetylene  and  hydrogen,  fuels  composed  of  light  paraffin 
fractions  have  been  proved  to  be  the  worst  offenders  as 
regards  detonation — they  are  chain  compounds  and  there- 
fore chemically  unstable,  their  ignition  point  is  low,  and 
their  normal   rate  of  burning  very  rapid.     On  the  other 


hand,  fuels  belonging  to  the  aromatic  group,  such  as  benzol, 
toluene  and  xylene  are  ring  compounds  of  greater  chemical 
stability  and  high  ignition  temperature,  they  cannot  be 
made  to  detonate  even  with  compression  ratios  as  high  as 
7.5:1. 

It  has  been  known  for  a  long  time  that  by  adding  benzol 
to  paraffin  petrols  the  tendency  to  detonate  could  be  greatly 
reduced,  but  recent  experiments  at  the  writer's  laboratory 
have  shown  that  of  these  three  members  of  the  aromatic 
group,  benzol  is  the  least  effective  and  toluene  the  most, 
while  xylene  occupies  a  position  midway  between  the  two. 
On  account  of  their  relatively  low  heat  value  per  pound,  it 
is  naturally  desirable  to  employ  as  small  a  proportion  of 
aromatics  as  possible.  Of  the  three  aromatics  mentioned, 
benzol  has  also  the  highest  specific  gravity  and  the  lowest 
heat  value  per  pound.  It  is,  therefore,  from  every  point 
of  view  the  least  efficient  of  the  three.  Experiments  on  the 
variable  compression  engine  have  shown  that  the  compres- 
sion pressure  can  be  raised  in  direct  proportion  to  the 
aromatic  content  of  the  fuel.  A  light  paraffin  freed  from 
aromatics  and  consisting  mainly  of  fractions  of  the  paraffin 
series,  but  conforming  in  every  respect  to  the  Air  Minis- 
try's specification  for  aircraft  spirit,  detonates  under  nor- 
mal conditions  as  to  temperature,  etc.,  and  with  the  most 
efficient  mixture  strength  and  ignition  timing,  at  a  com- 
pression ratio  of  4.85:1  (the  degree  of  compression  at 
which  detonation  starts  being  very  sharply  defined).  By 
adding  20  per  cent  of  toluene  the  compression  can  be 
raised  from  4.85:1  to  5.57:1,  the  gain  in  efficiency  on  ac- 
tual test  is  found  to  be  from  31.1  per  cent  to  33.5  per  cent, 
and  in  mean  effective  pressure  from  131.8  lb.  per  square 
inch  to  140  lb.  per  square  inch.  Now  the  addition  of  20 
per  cent  toluene  adds  less  than  2  per  cent  to  the  weight  of 
the  fuel  per  unit  of  heat  and  permits  of  an  increase  in 
efficiency  of  7  per  cent.  The  net  gain  is,  therefore,  very 
considerable.  Finding  toluene  the  most  efficient  medium 
for  preventing  detonation,  it  was  decided  to  express  the 
tendency  of  fuels  to  detonate  in  terms  of  their  toluene 
value. 

Starting  with  a  light  paraffin  gasoline,  freed  from  aro- 
matics, the  relation  between  toluene  value  and  the  highest 
compression  ratio  which  could  usefully  be  employed  was 
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found  to  be  as  shown  in  the  table,  and  the  curves  in  Fig.  2. 
Ind.  Mean        Ind.  Thermal 


Com- 

Pressure 

Efficiency 

Limiting 

Toluene 

pression 

as  Found  bv 

as  Found  by 

Ind. 

Value 

Ratio 

Experiment 

Experiment 

Efficiency 

0 

4.85:1 

132.5 

0.311 

0.327 

10 

5.20:1 

135.4 

0.323 

0.338 

20 

5.57:1 

138.7 

0.335 

0.350 

30 

5.94:1 

142.0 

0.347 

0.361 

40 

6.32:1 

144.9 

0.355 

0.371 

50 

6.67:1 

147.5 

0.365 

0.380 

60 

7.05:1 

150.0 

0.373 

0.388 

Toluene  Value 

Toluene +  100 

Benzine +  66 

Xylene    +  83 

Ethyl-alcohol,  99  per  cent   -j-  166 

Acetone -j-  75 

Cyclohexane    -j-  30 

Carbon  bisulphide    -j-  10 

Methyl  mercaptan    -\-  5  to  10 

Ether    —  60 

Later  investigations  showed  that  toluene  was  not  the 
most  efficient  dope,  and  that,  in  fact,  it  could  not  compare 
with  alcohol,  though  this  fuel  is  not  likely  to  be  of  much 
value  for  aircraft  on  account  of  its  low  heat  value  per 
pound.  The  preceding  table  gives  the  toluene  values  of  a 
number  of  different  fuels. 

From  this  table  it  will  be  seen  that  the  fuel  known  as 
hectar,  and  consisting  of  50  per  cent  benzol  and  50  per  cent 
cyclohexane,  which  the  Americans  have  found  so  success- 
ful, therefore  has  a  toluene  value  of  48,  and  could  be  used 
with  a  compression  ration  of  6.6:1. 

It  is  well  to  emphasize  the  fact  that  of  all  the  known 
volatile  hydro-carbon  fuels  the  total  internal  energy  (tak- 
ing into  account  the  heat  of  combustion  on  the  one  hand 
and  the  change  in  specific  volume  on  the  other)  is  substan- 
tially the  same,  that  is  to  say,  when  completely  evaporated 
and  used  at  the  same  compression  ratio,  all  fuels,  irrespec- 
tive of  their  heating  value,  will  give  the  same  thermal  ef- 
ficiency and  the  same  power  to  within  about  2  per  cent. 
The  only  exception  is  alcohol  and  the  other  members  of  its 
group;    these,    under   normal   conditions,    give   a   slightly 


higher  power  because  the  increase  of  specific  volume  after 
combustion  is  very  considerable,  and  also  in  practice  owing 
to  their  higher  latent  heat  they  are  seldom  completely 
evaporated,  with  the  result  that  a  considerable  amount  of 
evaporation  takes  place  in  the  cylinder  during  the  suction 
stroke,  thus  both  increasing  the  weight  of  charge  and  re- 
ducing the  compression  temperature.  Popular  theories 
that  benzol  or  mixtures  of  benzol  and  gasoline  give  higher 
power  at  the  same  compression  than  pure  gasoline,  owe 
their  origin  to  the  fact  that  most  engines  have  already  too 
high  a  compression  for  efficient  use  with  pure  gasoline, 
with  the  result  that  a  late  ignition  setting  and  often  an 
over-rich  mixture  also  must  be  used.  The  addition  of 
benzol  in  such  a  case  permits  of  the  use  of  full  ignition 
advance  and  the  most  efficient  mixture  strength,  and  so 
gives  rise  to  this  very  prevalent  impression.  Actually  the 
total  internal  energy  of,  and  therefore  the  power  output 
available  from,  benzol  is  very  slightly  less  than  gasoline. 

Apart  from  varying  the  composition  of  the  fuel,  which 
is  not  always  practicable,  a  somewhat  similar  increase  in 
compression  and  therefore  in  efficiency  can  be  obtained  by 
the  addition  of  inert  gases  which  serve  merely  to  delay  the 
normal  rate  of  burning.  Experiments  with  pure  aromatic- 
free  gasoline  of  0  toluene  value  showed  that  the  safe  com- 
pression ratio  could  be  raised  from  4.85  to  1  up  to  7.5:1  by 
the  addition  of  cooled  exhaust  gas.  Fig.  3  shows  the  rela- 
tion between  mean  pressure,  thermal  efficiency  and  com- 
pression ratio,  when  just  sufficient  exhaust  gas  was  ad- 
mitted in  each  case  to  check  detonation.  The  upper  part 
of  the  I.M.E.P.  curve  and  lower  part  of  fuel  consumption 
curve  show  results  obtained  with  a  fuel  of  high  toluene 
value  and  of  the  same  total  internal  energy.  The  di- 
vergence between  the  two  mean  pressure  curves  indicates 
approximately  the  proportion  of  inert  gas  added.  It  will 
be  observed  that  the  compression  ratio  can  be  raised  at 
ome  from  4.85:1  to  over  6:1  without  any  reduction  in 
power  whatever,  and  with  a  very  substantial  gain  in  effi- 
ciency; thus  it  is  possible  to  improve  the  economy  of  an 
engine  by  as  much  as  6  per  cent  without  affecting  its  horse- 
power one  way  or  the  other,  by  the  mere  addition  of  ex- 
haust gas,  costing  nothing,  and  adding  nothing  to  the 
weight  of  the  engine. 
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To  appreciate  the  possibilities  of  the  use  of  exhaust  gas 
in  this  manner,  let  us  suppose  that  we  have  a  fuel  of  0 
toluene  value.  With  such  a  fuel  the  highest  compression 
ratio  we  can  use  if  the  engine  is  to  be  capable  of  running 
"wide  open"  at  ground  level,  and  with  an  economical 
setting,  is  only  4.85:1,  corresponding  to  a  limiting  thermal 
efficiency  of  32.7  per  cent.  By  the  addition  of  cooled  ex- 
haust gas  a  compression  ratio  of  say  7:1  giving  a  limiting 
thermal  efficiency  of  38.6  per  cent  could  be  used  and  still 
permit  of  the  engine  being  run  wide  open  on  the  ground 
with  perfect  safety,  and  developing  even  at  ground  level 
very  nearly  the  same  power  as  the  lower  compression  en- 
gine. As  the  machine  ascended  the  quantity  of  exhaust 
gas  would  be  reduced  until  at  about  12,000  ft.  it  could  be 
cut  off  altogether.  It  will  be  seen  that,  in  this  manner,  not 
only  can  a  high  compression  engine  be  made  to  operate 
safely  on  the  ground  with  any  fuel,  but  that  the  control  of 
exhaust  gas  can  be  made  to  afford  a  very  efficient  altitude 
compensator.  By  way  of  comparison,  tests  were  run  with 
varying  compressions  and  with  a  fuel  of  0  toluene  value 
in  order  to  ascertain  the  relation  between  mean  pressure, 
compression  pressure,  and  compression  ratio  when  detona- 
tion is  prevented  by  throttling.  The  results  obtained  are 
shown  in  Fig.  4,  and  require  no  particular  explanation. 
It  is  interesting  to  note,  however,  that  detonation  became 
apparent  at  very  nearly  the  same  compression  pressure  in 
all  cases.  By  way  of  comparison  it  will  be  noted  that  with 
this  fuel  the  throttled  engine  with  7:1  compression  ratio 
can  develop  only  57  per  cent  of  its  full  power  on  the  ground 
while  the  exhaust  controlled  engine  can  develop  84  per 
cent. 

Safety  Fuels. — A  good  deal  of  interest  has  been  shown 
lately  in  the  question  of  employing  fuels  of  high  flash- 
point to  avoid  fire  risks.  So  far  as  the  writer  is  aware, 
kerosene  only  has  as  yet  been  seriously  considered.  There 
are  two  possible  methods  of  dealing  with  this  fuel:  (1)  by 
vaporizing  it  and  so  using  it  in  a  normal  type  of  engine; 
(  2  )  by  injecting  it  into  the  cylinder  as  a  liquid,  either  dur- 
ing the  suction  stroke  or  at  the  end  of  compression.  With 
regard  to  the  first  method,  commercial  kerosene  consists 
almost  entirely  of  heavy  fractions  of  the  paraffin  series. 
These  are  all  chain  compounds,  and  their  chemical  stability 
decreases  with  increase  in  molecular  weight.  From  the 
point  of  view  of  detonation,  therefore,  kerosene  is  one  of 
the  most  troublesome  fuels  in  existence.  Further,  in  order 
to  vaporize  a  reasonable  proportion  of  it,  it  is  necessary  to 
raise  its  initial  temperature  ta  certainly  not  less  than  140 
deg.  Fahr.  This  means  a  reduction  in  the  weight  of 
charge  of  at  least  20  per  cent  as  compared  with  gasoline, 
and  a  corresponding  reduction  in  mean  pressure.  Further 
owing  to  its  chemical  instability  on  the  one  hand  and  the 
high  compression  temperature  resulting  from  pre-heating, 
the  limiting  compression  is  reduced  to  about  4.2:1,  corre- 
sponding to  a  limiting  thermal  efficiency  of  only  30.2  per 
cent  and  a  limiting  indicated  mean  pressure  of  only  about 
115  lb.  per  square  inch,  or  say,  100  lb.  per  square  inch 
brake  pressure.  Again,  no  means  have  yet  been  discovered 
of  preventing  the  heavier  fractions  condensing  on  the 
cylinder  walls  and  passing  down  into  the  crank-case,  where 
they  soon  prove  destructive  to  the  bearings,  etc.  So  seri- 
ous has  this  trouble  proved  in  the  cast  of  stationary  kero- 
sene engines  that  so  far  the  only  kerosene  engines  of  nor- 
mal type  which  have  given  consistently  satisfactory  re- 
sults over  long  periods  are  those  in  which  the  working 
parts  are  open  and  each  bearing  is  lubricated  individually. 
Although  detonation  can  be  kept  in  check  and  a  compara- 
tively high  compression  ratio  employed  with  the  help  of 
the  addition  of  exhaust  gas,  yet  the  low-power  output,  the 
condensation  trouble,  and  the  low  efficiency  are  such  seri- 
ous drawbacks  as,  in  the  writer's  opinion,  to  put  kerosene 
out  of  courl   as  a  fuel  for  existing  types  of  aero  engines. 


The  alternative  method  of  injecting  the  fuel  is  not  much 
more  hopeful  so  long  as  it  is  applied  to  the  existing  type 
of  engine.  If  the  fuel  is  injected  on  the  suction  stroke  one 
avoids  the  loss  due  to  pre-heating,  and  can,  therefore,  use 
a  higher  compression  and  obtain  considerably  higher 
power,  but  the  condensation  trouble  becomes  more  serious 
than  ever,  while  the  problem  of  measuring  and  pumping 
small  quantities  of  fuel  and  maintaining  correct  propor- 
tions between  the  fuel  and  air  at  all  loads  and  speeds  is  no 
easy  one. 

Lastly,  if  the  fuel  be  admitted  at  the  end  of  compression 
and  ignited  on  entry  by  means  of  a  hot  plate  or  other  ig- 
niter, the  very  formidable  difficulty  of  so  pulverizing  and 
distributing  the  fuel  that  each  particle  can  find  at  once  the 
necessary  air  for  complete  combustion  has  got  to  be 
tackled;  it  is  one  which  is  very  familiar  to  the  author  from 
bitter  experience  with  Diesel  and  semi-Diesel  engines. 
There  is,  however,  another  way  of  dealing  with  the  high 
flashpoint  fuel  problem  which,  in  the  writer's  opinion,  is 
the  most  hopeful  at  the  moment.  Many  natural  kerosenes 
contain  a  considerable  proportion  of  heavy  aromatic  hydro- 
carbons having  the  same  characteristics  as  regards  flash- 
point as  the  kerosene  of  which  they  form  part.  These  aro- 
matics  burn  with  a  smoky  flame,  and  are  therefore  very 
objectionable  when  the  fuel  is  used  as  an  illuminant.  Re- 
cently steps  have  been  taken  to  isolate  and  remove  these 
heavy  aromatics,  and  at  the  present  time  they  are  being 
removed  at  the  rate  of  several  thousand  tons  per  month. 
Their  use  as  a  safety  fuel  for  aircraft  engines  is  worthy 
of  careful  consideration.  Owing  to  their  almost 
complete  immunity  from  detonation  they  can  be  used 
with  a  very  high  compression  ratio,  even  after  pre- 
heating in  a  vaporizer.  Experiments  made  with 
these  aromatic  extracts  show  that  with  an  inlet 
temperature  of  140  deg.  Fahr.  it  is  still  possible  to 
use  a  compression  ratio  as  high  as  6:1,  and  even  6.5:1, 
with  the  result  that  the  efficiency  is  very  high  and  the 
power  output  equal  to  or  very  nearly  equal  to  that  ob- 
tained with  ordinary  gasoline  of  low  toluene  value.  Direct 
comparative  tests  carried  out  with  kerosene  and  samples 
of  these  aromatic  extracts  gave  the  following  results: — 
Kerosene,  sp.  gr.  0.812;  I.M.E.P.,  111.0;  fuel  pt.  per  1  h.p. 
hour,  0.595;  aromatic  extracts,  sp.  gr.  0.884;  I.M.E.P., 
125.5;  fuel  pt.  per  1  h.p.  hour,  0.42.  In  both  cases  exactly 
the  same  vaporizer  temperature  was  used,  the  only  differ- 
ence being  in  the  compression  ratio  employed.  The  results 
obtained  are,  in  the  writer's  opinion,  sufficiently  encourag- 
ing to  justify  further  investigation.  The  difficulty  of  con- 
densation still  remains,  but  this  appears  to  be  less  serious 
than  with  kerosene,  since  the  freedom  from  any  tendency 
to  detonate  permits  of  more  pre-heating,  while  it  is  open  to 
question  whether  the  heavy  aromatic  condensate  is  as  de- 
structive to  lubrication  as  the  kerosene. 

Influence  of  Mixture  Strength. — Because  of  the  losses 
to  dissociation,  change  of  specific  heat  and  direct-heat 
losses,  the  limiting  efficiency  obtainable  under  the  best 
conceivable  conditions  is  only  about  70  per  cent  of  the  air 
cycle.  Now  each  of  these  sources  of  loss  is  a  direct  func- 
tion of  the  maximum  temperature,  which  in  turn  is  depen- 
dent upon  the  mixture  strength.  When  the  mixture  is  so 
proportioned  that  the  whole  of  the  available  oxygen  is  just 
combined,  the  maximum  temperature  rises  to  approxi- 
mately 4500  deg.  Fahr.,  and  the  mixture  strength  isf  then 
approximately  47  ft.-lb.  per  cubic  inch.  As  the  mix- 
ture is  weakened  the  maximum  temperature  is, 
of  course,  reduced,  at  first  only  very  slightly, 
but  so  long  as  a  homogeneous  mixture  is  employed  it 
is  not  possible  to  reduce  the  mixture  to  below  about 
40  ft.-lb.  per  cubic  inch,  without  serious  loss  of  effi- 
ciency due  to  incomplete  combustion,  owing  to  the  lim- 
ited range  of  burning  of  all  volatile  hydrocarbon  fuels. 
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Fig.  5 — Curves  showing  I.  M.  E.  P.  and 

thermal  efficiency  with  varying  mixture 

strength,   compression  ratio    6:1.      Fuel, 

benzol 


Fig.  6    (Upper) — Curves    showing    air    standard    efficiency, 

actual  and  theoretical,  down  to  the  point  of  no  heat  supply. 

Compression  5:1 


Fig.  7    (Loiver)- 


-Curves    showing    efficiencies    and    mixture 
strength  for  bulb  engine 


The  writer  has  carried  out  a  very  large  number  of  tests 
on  about  40  different  fuels  in  order  to  ascertain  the  rela- 
tion between  mixture  strength,  power  and  economy.  Ex- 
cept for  insignificant  variations,  the  characteristic  effi- 
ciency and  power  obtained  by  gradually  weakening  the 
mixture  is  the  same  for  all  fuels  and  at  all  compressions, 
excepting  alcohol,  which  on  account  of  its  greater  latent 
heat  and  its  large  increase  in  specific  volume  gives  increas- 
ing power  as  the  mixture  is  enriched  for  a  long  period 
after  the  point  of  complete  combustion  has  been  passed. 

The  curve  (Fig.  5)  shows  the  relation  between  thermal 
efficiency  and  mixture  strength  expressed  in  terms  of  mean 
pressure.  The  example  shown  is  taken  with  benzol  at  a 
compression  ratio  of  6:1  and,  with  but  infinitesimal  vari- 
ations, it  may  be  taken  as  applying  to  any  fuel  except  al- 
cohol. It  will  be  observed  that  maximum  efficiency  is  ob- 
tained when  the  mixture  strength  is  such  that  the  mean 
effective  pressure  is  about  3  per  cent  below  the  maximum. 
Any  further  weakening  of  the  mixture  results  merely  in 
loss  of  efficiency  due  to  incomplete  combustion. 

Now  were  it  possible  to  control  the  power  output  by 
mixture  strength  alone,  and  still  obtain  complete  com- 
bustion, it  is  clear  that  the  maximum  temperature  would 
then  be  proportioned  to  the  load  and  would  diminish  as 
the  load  is  reduced.  As  the  temperature  diminished  so 
also  would  the  losses  due  to  dissociation,  change  of  spe- 
cific heat,  and  direct  heat  loss  diminish  until  at  the  point 
of  no  load  and,  therefore,  of  no  heat  supply,  they  would 
disappear  entirely  and  the  limiting  efficiency  would  be 
virtually  coincident  with  the  air  cycle.  The  accompany- 
ing curve  (Fig.  6)  shows  how,  under  these  conditions, 
the  limiting  thermal  efficiency  would  vary  with  the 
load.  In  this  diagram  the  horizontal  line  denotes  the 
air-cycle  efficiency,  which,  since  it  takes  no  account  of 
heat  losses,  etc.,  is  constant  for  all  loads,  the  sloping 
line  denotes  the  theoretical  limiting  efficiency  over  the 
range  from  no  load  to  full  load,  the  third  line  repre- 
sents the  limiting  efficiency  with  minimum  heat  losses, 
and  the  fourth  the  actual  test  results  obtained  over  the 
range  of  mixture  strength  available  with  a  homogeneous 
charge.  While  it  is  not  possible  to  weaken  the  mixture 
strength  so  long  as  the  charge  is  homogeneous,  it  is  pos- 
sible to  do  so  by  means  of  stratification,  that  is  to  say, 
by  supplying  the  cylinder  with  a  relatively  small  charge 


of  combustible  mixture  and  admitting  separately  a  large 
charge  of  air,  keeping  the  two  separate  until  after  igni- 
tion. To  do  this  it  is  necessary  to  reconcile  two  conflict- 
ing conditions — the  two  portions  of  the  charge  must  be 
prevented  from  mixing  till  after  ignition,  and  at  the  same 
time  there  must  be  sufficient  turbulence  in  the  combus- 
tible charge  to  insure  rapid  combustion.  These  two  con- 
ditions are  not  irreconcilable,  and  the  writer  has  suc- 
ceeded experimentally  on  two  engines  in  obtaining  the 
whole  range  from  dead  light  to  full  load  by  controlling 
the  fuel  alone.  Under  these  circumstances  not  only  is 
the  efficiency  on  reduced  loads  far  higher  than  could  be 
obtained  by  any  other  means,  but  the  heat  loss  is  so  low 
that  a  water-cooled  engine  can  be  run  at  reduced  loads 
for  any  length  of  time  without  cooling  water. 

The  accompanying  curve  (Fig.  7)  shows  the  efficiency 
actually  obtained  in  one  experimental  engine  with  a  com- 
pression ratio  of  only  5:1.  It  will  be  observed  that  it 
rises  to  no  less  than  37  per  cent  at  about  one-third  full 
load  corresponding  to  a  fuel  consumption  of  just  under 


Fig.  8 — Indicator  card  from  experimental  engine  using  excess 
air 

0.36  pint  of  benzol  per  indicated  horsepower-hour.     It 

will  be  seen  that  the  curve  of  efficiency  actually  obtained 
follows  the  theoretical  curve  with  a  reasonable  degree 
of  approximation.  In  Fig.  8  is  shown  a  typical  indicator 
diagram  taken  from  one  of  the  two  engines  with  a  Hop- 
kinson  optical  indicator.  It  should  be  noted  that  when 
working  on  this  system  distribution  troubles  disappear. 
In  any  ordinary  multi-cylinder  engine  it  is  necessary 
so  to  proportion  the  mixture  that  the  weakest  cylinder 
receives  a  charge  of  a  certain  minimum  strength  to  in- 
sure regular  running;  this  means  that  other  cylinders 
are  receiving  a  slightly  richer  charge  than  is  absolutely 
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necessary  and  their  efficiency  is  therefore  reduced.  On 
the  other  hand,  when  working  with  a  stratified  charge, 
the  power  output  of  each  cylinder  is  dependent  solely 
upon  the  quality  of  fuel  admitted  to  it,  so  that  any 
cylinder  which  receives  a  richer  mixture  than  others  will 
develop  correspondingly  more  power,  and  the  economy 
will  always  be  at  a  maximum,  that  is  assuming,  of  course, 
that  the  mixture  strength  is  at  all  times  below  that  re- 
quired to  consume  the  whole  of  the  oxygen.  Again, 
from  the  point  of  view  of  altitude  compensation  nothing 
could  be  simpler,  for  (so  long  as  the  oxygen  in  the  cylin- 
der is  not  all  consumed)  constant  power  can  be  main- 
tained over  any  reasonable  range  of  density  by  merely 
supplying  a  constant  fuel  feed,  e.g.,  by  gravity,  or  if  a 
carbureter  is  used  in  its  crudest  form,  the  variation  in 
power  with  altitude  will  correspond  with  the  natural 
characteristic  of  the  carbureter  and  will,  therefore,  vary 
as  the  square  root  of  the  density. 

With  a  view  to  gaining  further  practical  experience 
with  this  system,  one  of  the  two  gas  engines  supplying 
power  to  the  writer's  laboratory  was,  about  nine  months 
ago,  converted  to  run  with  stratified  charge  and  control 
on  the  fuel  alone.  Since  that  date  it  has  run  continu- 
ously under  violently  fluctuating  loads  and  has  devel- 
oped no  trouble  of  any  kind.  It  is  running  in  parallel 
with  another  engine  identical  in  every  respect  but  work- 
ing on  the  ordinary  cycle.  In  the  case  of  the  latter  en- 
gine it  is  necessary  to  remove  the  cylinder  head  every 
two  months  for  decarbonizing  and  grinding  in  the  ex- 
haust valve,  while  the  cylinder  of  the  engine  working  on 
the  stratified  charge  has  only  been  opened  once,  when  it 
was  found  to  be  practically  clean,  while  the  exhaust  valve 
appeared  to  keep  almost  as  cool  as  the  inlet  valve  in  the 
other  engine.  As  regards  governing  and  regularity  of 
running  there  is  nothing  to  choose  between  the  two  en- 
gines, each  of  which  can  develop  a  maximum  of  24  brake 
horsepower  at  750  r.p.m.  Although  the  above  experi- 
ments suggest  that  the  system  has  been  developed  to  a 
practical  stage,  the  writer  feels  that  this  is  hardly  yet  the 
case,  and  that  considerably  more  research  is  required 
before  it  can  be  considered  wholly  satisfactory.  In  the 
writer's  opinion  the  potentialities  of  working  with  a 
stratified  charge  cannot  be  over-estimated.  It  opens  up 
the  possibility  of  obtaining  far  higher  efficiencies  than 
are  obtainable  by  any  other  known  means,  and  what  is 
perhaps  equally  important,  it  reduces  the  temperature  of 
the  cycle  and  with  it  all  the  troubles  due  to  high  tem- 
peratures which  directly  or  indirectly  are  the  root  cause 
of  most  mechanical  failures.  Since  the  rate  of  heat  flow 
to  the  cylinder  walls  varies  roughly  as  the  cube  of  tem- 
perature, and  the  power  output  practically  directly  as 
the  temperature,  it  follows  that  quite  a  small  reduction  in 
power  will  reduce  the  heat  losses  to  an  extent  that  must 
render  air-cooling  quite  a  simple  problem. 

The  possibilities  of  working  with  a  short  compression 
and  long  expansion  stroke  deserve  careful  consideration. 
In  effect  this  can  be  accomplished  by  the  simple  ex- 
pedient of  closing  the  inlet  valve  late,  so  that  compres- 
sion does  not  start  until  well  up  the  compression  stroke; 
this  method  has  both  direct  and  indirect  advantages. 
The  direct  advantages  are  that  while  the  compression 
pressure  is  controlled  by  the  nature  of  the  fuel,  the  ex- 
pansion ratio  can  be  extended  to  any  degree  and  very 
high  efficiencies  can  be  obtained,  though,  of  course,  at 
the  expense  of  the  power  developed  per  unit  of  cylinder 
volume.  For  example,  suppose  that  a  fuel  of  0  toluene 
value  is  used,  then  while  the  compression  ratio  is  limited 
to  4.85:1  on  the  ground,  the  expansion  ratio  may  be  say 
8:1.  The  limiting  efficiency  for  4.85:1  expansion  is  32.7 
per  cent,  and  for  8:1,  40.6  per  cent,  the  power  output 
under  these  conditions   will   therefore   be  4.85/8   or   60 
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per  cent  of  that  obtainable  with  an  8:1  compression,  as- 
suming that  such  a  compression  could  be  employed,  or 
73  per  cent  of  that  obtainable  if  both  compression  and 
expansion  ratios  were  4.85:1.  By  varying  the  time  of 
closing  of  the  inlet  valve  the  compression  could  be  in- 
creased as  the  machine  ascended,  until  at  about  15,000 
ft.  the  full  compression  could  be  used  and  full  power 
developed.  Thus  the  indicated  thermal  efficiency  could 
be  maintained  at  a  maximum  and  the  power  nearly  con- 
stant over  this  range  of  altitude. 
The  indirect  advantages  are: 

(1)  That  with  such  a  valve  setting  the  engine  has  a 
rising  torque  curve  which  is  a  desirable  characteristic. 

(2)  In  the  event  of  one  cylinder  dropping  out  and  the 
speed  falling  in  consequence,  the  compression  in  the 
remaining  cylinders  is  reduced,  and  the  shocks  due  to 
the  irregular  turning  moment  are  also  reduced.  When 
controlled  by  throttling,  the  reverse  is  the  case;  if  one 
cylinder  drops  out  the  others,  owing  to  the  drop  in  speed, 
take  in  a  heavier  charge,  resulting  in  severe  shocks 
and  increased  liability  to  detonation  and  pre-ignition. 

(3)  When  working  with  a  late-closing  inlet  valve  the 
whole  charge  enters  the  cylinder  and  a  portion  is  re- 
jected. The  rejected  portion,  which  returns  to  the  mani- 
fold, has  picked  up  a  considerable  amount  of  heat  from 
the  inlet  valves,  cylinder  walls  and  residual  exhaust 
gases,  some  of  which  heat  it  imparts  to  the  inlet  mani- 
fold with  the  result  that,  as  the  load  is  reduced,  so  is 
the  temperature  of  the  manifold  increased,  which  is  a 
desirable  characteristic. 

Some  years  ago  the  writer  carried  out  a  series  of 
experiments  with  a  variable  inlet  cam  fitted  to  a  small 
engine  having  an  expansion  ratio  of  5.95 :1.  A  number  of 
very  careful  comparative  power  and  consumption  tests 
were  made,  the  power  output  of  the  engine  being  con- 
trolled in  the  one  case  by  varying  the  time  of  closing  of 
the  inlet  valve,  and  in  the  other  by  using  a  normal  valve 
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setting  and  throttling  the  charge.  The  results  obtained 
in  these  experiments  are  shown  in  Fig.  9,  from  which 
it  will  be  observed  that  the  gain  in  efficiency  in  the 
former  case,  though  perhaps  not  so  large,  is  none  the 
less  quite  appreciable.  It  should  be  noted  that  in  these 
experiments  the  same  expansion  ratio  was  used  in  both 
cases,  so  that  the  advantage  due  to  prolonged  expansion 
was  not  obtained,  and  the  gain  in  economy  recorded  is 
that  due  to  indirect  advantages  alone. 
Designing  for  Best  Performance  at  Given  Density 

In  aircraft  engines  when  one  is  working  over  a  large 
range  of  atmospheric  density  the  question  always  arises 
— at  what  density  the  engine  shall  be  designed  to  give 
its  best  performance  or  at  least  to  develop  its  full  power. 
Until  comparatively  recently  all  engines  were  so  de- 
signed that  they  could  develop  their  full  power  at  ground 
level,  without  pre-ignition,  without  overheating,  and 
without  overstressing  the  parts.  During  the  war,  how- 
ever, it  became  evident  that  this  was  unnecessary  and 
undesirable,  and  manufacturers  were  urged  to  design 
their  engines  on  the  assumption  that  they  would  not  be 
opened  wide  below  10,000  ft.  So  far  as  the  writer  is 
aware,  no  manufacturers  actually  produced  such  an  en- 
gine. It  is,  however,  interesting  to  consider  what  might 
be  done  in  this  direction.  We  will  -begin  with  the  as- 
sumption that  modern  aviation  spirit  has  a  toluene 
value  of  10,  which  is  about  the  average  value  of  Ameri- 
can aviation  spirit.  At  10,000  ft.  the  air  density  is  0.72, 
and  at  this  density  a  compression  ratio  of  7.0:1  could 
be  used  with  such  a  fuel,  giving  a  theoretical  limiting 
thermal  efficiency  of  38.8  per  cent  and  a  theoretical  lim- 
iting mean  pressure  of  approximately  165  lb.  per  square 
inch  reckoned  at  ground  level  or  119  lb.  per  square  inch 
at  10,000  ft.  Under  these  conditions  let  us  now  consider 
what  power  the  engine  could  develop  at  ground  level, 
keeping  just  free  from  detonation.  If  controlled -by 
throttling  the  maximum  indicated  mean  pressure  would 
be  approximately  95  lb.  per  square  inch.  If  controlled 
by  varying  the  time  of  closing  of  the  inlet  valve  it  would 
be  considerably  higher,  because  for  various  reasons  the 
efficiency  obtainable  under  these  conditions  is  greater 
.and  would  be  very  nearly  in  the  ratio  of  5.25:7.0  XI65 
■(5.25  being  the  limiting  ground  level  compression  ratio 
for  a  fuel  of  toluene  value  10)  or  say  about  122  lb.  per 
square  inch.  If  controlled  by  the  addition  of  cooled  ex- 
haust gas  the  mean  effective  pressure,  as  shown  previous- 
ly, would  be  very  nearly  equal  to  the  full  available 
M.  E.  P.  with  a  compression  ratio  of  5.25:1  or  140  lb. 
per  square  inch. 

In  all  cases  let  us  assume  that  the  mechanical  losses 
of  the  engine  are  equivalent  to  an  M.  E.  P.  of  15  lb.  (a 
fair  average  figure).    Then  the  theoretical  limiting  brake 
jnean  pressure  in  the  three  cases  would  be: 
(1)  80  lb.  per  square  inch. 
<2)   107  lb.  per  square  inch. 

<(3)   115  lb.  per  square  inch,   while  at  10,000  ft.  the 
brake  M.  E.  P.  will  be  104  lb.  in  all  cases. 
Use  of  Exhaust  Gas  lo  Enable  Higher  Compression 

In  all  three  cases  the  explosion  pressure  would  be 
substantially  the  same,  and  little  or  no  higher  than  at 
10,000  ft. — that  is  about  450  lb.  to  500  lb.  per  square 
inch.  In  the  latter  case  it  will  probably  be  actually 
lower,  because  the  principal  effect  of  the  exhaust  gas 
is  to  slow  down  the  rate  of  burning  and  so  round  off  the 
peak  of  the  diagram.  •  Assuming  that  the  propeller 
torque  varies  as  the  square  of  the  speed  and  directly 
as  the  density,  then,  if  the  engine  is  designed  to  run  wide 
•open  at  10,000  ft.  at  1500  r.p.m.,  its  maximum  speeds  at 
ground    level    will    be    approximately    1100    r.p.m.,    1270 


r.p.m.  and  1320  r.p.m.,  respectively.     In  the  former  case 
such  an  engine  would  probably  fail  to  leave  the  ground. 

From  these  considerations  it  seems  clear  that  the  • 
principle  of  designing  a  very  high  compression  engine 
for  use  at  high  altitudes  and  throttling  it  on  or  near 
the  ground  is  not  the  right  one  Of  the  three  methods 
considered,  the  use  of  exhaust  products  appears  to  be  the 
most  hopeful  as  a  means  of  permitting  a  very  high  com- 
pression engine  to  operate  satisfactory  at  low  altitudes, 
and  still  have  sufficient  power  to  get  rapidly  off  the 
ground.  The  alternative  method  of  dealing  with  the 
problem  of  varying  atmospheric  pressure  is  to  maintain 
artificially  ground  level  density  in  the  cylinder  at  high 
altitudes  by  supercharging.  From  the  point  of  view  of 
engine  weight  there  can  be  no  doubt  that  this  method 
scores  heavily,  for,  although  the  strength  and  weight 
of  many  of  the  parts  may  be  proportional  to  the  density 
in  the  cylinder,  there  still  remains  a  very  considerable 
number  whose  weight  is  altogether  independent  of  the 
pressure  in  the  cylinder,  so  that  the  weight  of  the  engine, 
as  a  whole,  can  only  vary  as  the  density  plus  a  very  large 
constant. 

There  are  at  least  two  possible  ways  of  dealing  with 
the  supercharging  problem,  one  by  merely  forcing  more 
fuel  and  air  into  the  cylinder  by  means  of  a  pump. or 
blower  and  the  other  by  employing  a  supercharge  of 
pure  air  in  a  stratified  form.  Some  four  years  ago  the 
writer  carried  out  a  very  extensive  series  of  tests  on 
this  latter  system,  and  obtained  most  encouraging  re- 
sults on  two  experimental  engines,  but  had  to  break  off 
these  experiments  and  concentrate  all  his  attention  on 
engines  for  tanks.  The  results  obtained  were,  however, 
so  encouraging  that  further  tests  should  be  made.  Apart 
from  the  obvious  increase  in  power  at  high  altitudes  this 
system  of  supercharging  provides  a  perfect  and  auto- 
matic compensation  of  mixture  strength  for  altitude,  and 
gives  a  considerable  increase  in  economy,  the  consump- 
tion falling  from  0.49  lb.  per  brake  horsepower-hour 
when  running  normally  to  0.455  lb.  when  supercharging. 

Limiting  Size  of  Cylinder. — Designers  of  aircraft  en- 
gines have,  in  the  writer's  opinion,  shown  quite  unneces- 
sary timidity  in  regard  to  the  power  output  obtainable 
from  individual  cylinders.  So  far  as  the  writer  is  aware 
no  one  has  yet  had  the  courage  to  construct  an  aero  en- 
gine with  cylinders  developing  more  than  50  hp.  each. 
Some  two  and  a  half  years  ago,  as  a  result  of  experience 
with  large  cylinders  on  tank  engines,  the  writer  was  re- 
quested by  the  Air  Board  to  design  an  engine  for  air- 
craft to  develop  100  hp.  per  cylinder.  A  complete  design 
was  prepared,  and  after  much  delay  a  single  cylinder 
unit  was  built  at  Farnborough  having  a  bore  of  204  mm. 
and  a  stroke  of  280  mm.  This  unit  has  been  running  on 
and  off  for  over  a  year.  Apart  from  a  failure  of  the 
valve  gear  at  first  which  has  never  been  quite  explained, 
it  has  given  very  little  trouble  and  no  trouble  at  all 
which  can  be  attributed  to  its  large  size.  In  view  of  the 
fact  that  its  compression  ratio  is  only  4.84:1,  the  results 
obtained  are  rather  extraordinary  and  constitute,  the 
writer  believes,  quite  a  record  for  so  low  a  compression. 
From  the  accompanying  curves,  Fig.  10,  it  will  be  ob- 
served that  this  single-cylinder  unit  develops  120  brake 
horsepower  when  running  at  1350  r.p.m.  with  a  con- 
sumption of  only  0.493  lb.  per  brake  horsepower-hour  at 
its  normal  speed  of  1250  r.p.m.,  corresponding  to  an  indi- 
cated thermal  efficiency  of  31.2  per  cent,  or  within  4  per 
cent  of  the  limiting  value  for  this  compression  and  an 
indicated  mean  pressure  of  150  lb.  per  square  inch. 
These  results  will,  the  writer  hopes,  help  to  dispose  of 
the  myth  that  very  large  cylinders  can  only  operate  with 
relatively  low  mean  pressures  and  at  a  low  efficiency. 
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Time  Study  Work  Requires  High 

Grade  Men 

A  prominent  industrial  engineer  points  out  that  the  time  study  man  is  the 
connecting  link  between  the  management  and  the  working  force;  that  he 
reflects  the  policies  and  attitude  of  the  employer.  He  believes  that  the 
time  studv  man  is  important  in  the  adjustment  of  industrial  relationships. 

By  William  Baum 


LOOKING  into  the  future  of  shop  and  factory  meth- 
ods, William  Baum,  industrial  engineer  for  a  large 
textile  concern  in  Milwaukee,  and  consultant  for  a 
number  of  Milwaukee  industries,  says  that  co-operation 
in  time  studies  and  organization  methods  between  em- 
ployer and  employee,  even  to  the  extent  of  sharing  the 
expense,  will  be  found  necessary.  Both  sides  must  see 
that  time  study  is  highly  ethical,  and  is  for  the  purpose 
of  determining  the  time  required  to  perform  an  opera- 
tion which  will  be  fair  and  just  to  employee  and  employer. 

Mr.  Baum's  views,  as  expressed  recently  before  the 
Society  of  Industrial  Engineers  of  America  hinge  on  the 
importance  of  training  of  time  study  men  at  this  time 
in  the  light  of  future  conditions  in  the  labor  and  pro- 
duction situation,  and  are  in  substance  as  follows: 

"The  importance  of  standardization  and  scientific  wage 
systems  based  upon  time  and  motion  studies  is  well 
understood  by  progressive  industrial  managers,  who  be- 
gin to  reap  the  great  benefit  derived  from  the  introduc- 
tion of  scientific  management  systems.  Wherever  such 
systems  have  been  installed  by  responsible  and  compe- 
tent engineers  they  have  resulted  in  greater  production. 
lower  unit  costs  and  higher  wages. 

"The  men  charged  with  the  important  task  of  making 
time  studies  must  be  qualified  to  make  an  analysis  of 
manual,  mental  or  machine  processes  into  the  smallest 
elements;  to  eliminate  waste  of  time,  energy,  tools  and 
health;  to  establish  proper  allowances  for  fatigue  and 
•inavoidable  delays,  and  to  determine  the  one  best  way 
of  operation  and  process.  It  can  be  readily  seen  that 
the  skillful  handling  of  the  stop  watch  is  not  the  only 
factor  which  enters  into  the  training  of  time  study  men. 

"Their  training  should  be  as  broad  as  possible.  In 
many  years  of  training  of  time  study  men  I  have  found 
that  the  graduate  mechanical,  electrical  or  chemical  en- 
gineer makes  the  best  time  study  man,  especially  if  he 
has  had  some  shop  practice.  The  college  man  has  the 
advantage  that  his  mind  has  been  trained  to  take  ac- 
curate observations  in  the  physical  and  chemical  labora- 
tory. It  is  this  foundation  of  thinking  and  working 
scientifically  which  enables  him  to  learn  and  master  the 
intricacies  of  industrial  time  study  work  in  a  compara- 
tively short  time. 

If  engineering  students  in  our  colleges  could  be 
given  an  opportunity  to  attend  courses  and  labora- 
tories on  time  studies,  using  proper  text  books,  they 
would  be  amply  prepared  to  take  up  the  work  in  the 
industries.    Herrick's  Class  Book  would  be  proper. 

"As  the  matter  now  stands,  most  successful  industrial 
engineers  train  their  own  forces,  not  according  to  hard 


and  fast  rules,  but  by  letting  them  'go  through  the  mill.' 
"The  training  of  time  study  men  is  not  only  a  matter 
of  teaching  the  technique  of  the  art.  In  practice  the 
time  study  man  is  the  connecting  link  between  the  man- 
agement and  the  working  force.  He  reflects  voluntarily 
or  involuntarily  the  policies  and  the  attitude  of  the  em- 
ployer which  reacts  in  one  or  the  other  way  upon  the 
man  in  the  shop.  If  the  time  study  man  has  a  broad  con- 
ception of  his  position,  he  will  have  the  desire  to  be  a 
servant  to  both  his  employer  and  the  employee.  After 
all,  the  object  of  taking  time  study  is  a  highly  ethical 
one — to  determine  the  time  which  is  required  to  perform 
an  operation  and  which  is  considered  fair  and  just  to 
employees  and  employer. 

"Most  labor  disputes  hinge  on  wage  questions  and 
can  be  reduced  to  a  minimum  only  if  the  basis  for 
setting  the  rates  is  correct,  represents  the  truth  and 
is  indorsed  by  the  one  who  works  and  the  one  for 
whom  the  work  is  done.  In  fact,  the  time  may  not 
be  far  off  when  the  industrial  engineer  and  his  time 
study  assistants  will  be  the  true  servants  to  both 
management  and  working  force,  and  as  such  be  paid 
in  equal  proportions  by  both  parties.  The  garment 
workers  in  Cleveland  have  already  set  an  example. 

"There  is  no  group  of  workers  or  a  self-respecting 
union  which  could  afford  to  reject  or  resent  time  studies 
if  such  work  is  done  in  absolute  fairness  to  the  men  as 
well  as  to  the  company.  Naturally,  when  the  time-study 
engineer  is  the  personal  emissary  of  the  manager,  sus- 
picion arises  among  the  workers,  who  see  in  the  time- 
study  man  only  a  driver,  an  intruding  observer  of  their 
work.  Let  the  time-study  man  be  the  unbiased  friend 
to  both  workers  and  management,  employed  and  paid  for 
by  both,  and  the  results  will  be  most  satisfactory  from 
a  production  view  as  well  as  industrial  relationship. 

"The  success  or  failure  of  any  scientific  wage  system 
will  depend  not  only  upon  the  characteristics  of  any 
system  to  fit  existing  conditions  but  also  upon  the  skill 
and  particularly  upon  the  personality  of  the  time-study 
man.  In  his  mind  must  be  instilled  the  highest  prin- 
ciples of  professional  ethics,  integrity  and  honesty. 
If  he  is  earnestly  interested  in  the  welfare  of  the  work- 
ers, understands  human  nature  and  is  willing  to  stand 
for  the  truth  under  all  circumstances,  he  will  secure 
the  trust  and  confidence  of  all  men  and  women  who  see 
in  him  their  friend  and  adviser." 


THE  automobile  carries,  at  some  stage,  practically  all 
of  the  products  of  the  steel  mills  and  tons  of  freight 
carried  by  the  railroads. 
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Edge  Act  Corporation  Proposes  to 
Finance  Foreign  Trade 

The  attention  of  manufacturers  interested  in  export  development  is 
directed  to  a  statement  of  the  proposed  Export  Trade  Financing  Corpora- 
tion, which  is  inviting  purchase  of  stock.  This  banking  institution 
proposes  to  finance  America's  trade  abroad. 


AX  interesting  and  important  development  in  the 
export  field  is  that  of  the  opening  of  the  stock 
subscription  books  of  the  Foreign  Trade  Financing 
Corp.  The  proposal  to  organize  this  corporation  is  based 
on  the  Edge  Act,  an  amendment  to  the  Federal  Reserve 
Act.  This  amendment  is  practically  authority  for  Amer- 
ican banking  interests  to  extend  their  financing  to  for- 
eign countries  when  necessary  to  aid  American  trade. 
The  Edge  Act  is  complemental  to  the  Webb  Act.  Under 
the  Webb  Act  several  manufacturers  could  form  a  sales 
company  and  this  company  could  act  as  sales  agent 
abroad  for  lines  so  closely  related  that  they  would  be 
considered  competitive  in  this  country. 

The  Edge  Act  does  not  authorize  selling  companies 
but  applies  similarly  to  the  banking  feature.  This  cor- 
poration will  not  sell,  nor  will  it  supplant  abroad  the 
branches  of  American  banks.  It  will  rather  serve  as  a 
Federal  Reserve  Bank  for  the  foreign  deals  of  the  banks 
and  selling  companies.  It  will  aid  rather  than  supplant 
the  branch  banks. 

This  company  was  tentatively  formed  at  the  annual 
meeting  of  the  American  Bankers'  Association  at  Wash- 
ington last  October.  The  next  step  was  taken  at  Chicago 
Dec.  10  and  11,  last  year,  when  the  heads  of  many  na- 
tional trade  societies  met  at  the  call  of  the  president  of 
the  American  Bankers'  Association.  At  that  meeting  it 
was  decided  to  invite  W.  P.  G.  Harding,  Governor  of  the 
Federal  Reserve  Bank,  to  become  head  of  this  corpora- 
tion. The  importance  of  this  proposed  organization  can 
be  judged  by  the  fact  that  Mr.  Harding  has  accepted  this 
invitation. 

The  Foreign  Trade  Financing  Corp.  proposes  to  raise 
$100,000,000  by  selling  stock.  With  this  stock  sale  re- 
turn as  a  beginning,  deals  will  be  extended  by  the  sale  of 
debentures,  based  upon  loans  made  to  finance  foreign 
trade.  The  sale  of  these  debentures  will  supply  capital, 
it  is  said,  to  the  extent  of  $1,100,000,000  total,  if  that 
amount  is  required. 

It  is  announced  that  the  capital  of  the  corporation  will 
be  used  to  aid  the  industries  that  subscribe  for  it.  In  other 
words,  if  the  automotive  industry  subscribes  heavily  to 
this  stock,  it  will  be  used  for  automotive  loans  in  pro- 
portion, if  it  is  needed. 

This  corporation  is  not  merely  a  friendly  aid  so- 
ciety. It  will  make  a  profit  on  its  deals.  Banks,  manu- 
facturers and  individuals  are  invited  to  subscribe  for 
stock.  Its  object,  however,  is  to  be  helpful  in  distribut- 
ing the  overproduction  of  raw  materials  in  America  to 
countries  where  the  raw  material  is  required,  and  to 
finance  the  manufacture  of  this  raw  material  into  fin- 
ished products.  The  Committee  on  Organization  of 
the  Corporation  includes  many  bankers  and  leaders  in 
national  trade  organizations.     J.  G.  Culbertson,  John  J. 


Raskob  and  Roy  D.  Chapin  of  the  automotive  industries 
are  members.  Communications  regarding  the  purchase 
of  stock  should  be  addressed  to  Committee  on  Organiza- 
tion, 66  Broadway,  New  York. 


British  Body  Work 

THE  Wellington  (New  Zealand)  correspondent  of  the 
London  Times,  after  noting  a  large  increase  of  value 
in  the  motor  imports  of  the  Colony  during  the  first  eight 
months  of  1920 — the  value  of  this  increase  being  about 
$5,700,000 — mentions  that  a  belated  delivery  of  cars  was 
then  taking  place,  and  that  the  percentage  of  British  and 
European  cars  and  cycles  is  very  small.  He  adds  the  im- 
portant remark  that  the  American  cars  are  of  the  class 
which  the  market  requires,  and  that  some  recent  arrivals 
of  British  cars  had  been  a  disappointment  as  regards  the 
bodywork.  Apparently  he  means  this  criticism  to  apply 
to  British  cars  of  the  type  intended  to  compete  with  the 
American  models  which  have  the  largest  sale. 

He  eulogizes  British  trucks,  which  he  thinks  cannot  be 
ousted  by  rivals,  and  notes  that  there  is  a  growing  mar- 
ket for  trucks,  especially  among  farmers,  dairymen,  etc. 


Merchandising  Abroad 

DURING  recent  months  many  American  business  men 
have  visited  Europe  and  upon  their  return  each  one 
has  told  of  his  impressions.  Very  often  these  impres- 
sions have  had  to  do  largely  with  the  political  and  inter- 
national aspects  of  the  situation  "over  there,"  and,  while 
interesting  to  a  certain  extent,  have  not  given  much  food 
for  thought  in  connection  with  the  immediate  practical 
activities  of  other  American  manufacturers. 

Like  others  who  have  gone  abroad  since  the  armistice 
was  signed,  E.  V.  Hennecke,  of  the  Motometer  Co.,  Inc., 
who  recently  returned  from  several  months  in  England 
and  France,  was  impressed  with  the  economic  significance 
of  certain  aspects  of  the  political  situation.  He  gained 
also,  however,  some  interesting  and  definite  impressions 
as  regards  business  and  merchandising  methods,  which 
have  a  rather  direct  bearing  upon  some  of  the  foreign 
trade  problems  now  confronting  other  automotive  manu- 
facturers. 

One  factor  not  sufficiently  recognized  usually  by  Amer- 
ican manufacturers  in  attempting  to  merchandise  their 
product  in  England,  is  the  difference  between  our  sys- 
tem of  distribution  and  the  system  commonly  used  in 
Britain.  In  the  case  of  automobile  accessories,  for  in- 
stance, it  is  common  over  here  to  market  through  a  job- 
ber and  then  through  a  dealer.  In  England,  however, 
the  manufacturer  usually  sells  direct  to  the  dealers  or 
the  jobber  sells  directly  to  the  consumer.  In  other  words, 
one  distribution  unit  is  eliminated.     This  is  made  pos- 
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sible  chiefly  by  the  smaller  area  over  which  distribution 
takes  place  and  partly  by  long  established  custom. 

Merchandising  organization,  moreover,  has  not  been 
carried  to  so  great  a  degree  of  refinement  as  in  this 
country,  although  British  and  French  manufacturers  are 
rapidly  improving  in  this  respect.  Many  of  them  are 
molding  their  advertising  catalogues  and  their  merchan- 
dising efforts  along  the  lines  generally  used  in  this 
country,  and  they  may  be  expected  to  equal  us  in  this  re- 
spect before  many  years  have  passed. 

On  the  other  hand,  Hennecke'  found,  merchandising 
cannot  be  conducted  on  the  rapid,  aggressive  manner  that 
is  common  in  America.  Things  just  don't  move  that  fast 
in  England  and  French  business.  Many  American  manu- 
facturers have  expended  a  great  deal  of  useless  money 
in  trying  to  merchandise  in  these  countries  exactly  as 
they  have  successfully  done  at  home.  They  have  expected 
too  rapid  results,  and  as  a  result  have  often  obtained  few 
results  at  all. 

The  American  manufacturer  needs  a  very  thorough 
knowledge  of  the  customs  and  methods  used  in  England 
or  France  if  he  is  to  attempt  to  conduct  his  own  mer- 
chandising campaign.  In  many  cases  he  will  do  better 
to  get  a  native  Englishman  to  conduct  his  entire  selling 
campaign  for  him — making  certain,  of  course,  that  he 
has  chosen  a  competent  and  efficient  representative. 
This  is  often  good  policy  for  several  other  reasons. 

In  England,  for  instance,  Hennecke  found  that  the 
trade-mark  "Made  in  U.  S.  A."  is  almost  a  certain  bar 
to  the  sale  of  a  product  at  the  present  time.  This  is 
true,  he  says,  even  in  regard  to  consumer  sales.  The 
unfavorable  rate  of  exchange  is,  of  course,  one  reason 
for  this  condition,  but  there  is  also  a  strong  prejudice 
against  American  goods  because  America  bids  fair  to 
take  away  from  the  British  their  former  economic  domi- 
nation. It  is  surprising  to  note  the  pride  taken  by  the 
average  Englishman  in  the  trade  superiority  of  his  coun- 
try. ^ 

When  the  American  product  is  manufactured  in  Eng- 
land, however,  much  of  this  prejudice  is  dissipated, 
since  the  Englishman  then  feels  more  favorable  toward 
it  since  English  labor  is  being  used  in  making  it  and 
taxes  on  the  profits  are  paid  to  help  support  the  Eng- 
lish government. 

In  France,  however,  the  situation  appears  to  be  differ- 
ent. There  is  a  great  love  for  America  and  the  trade 
mark  "Made  in  U.  S.  A."  is  a  help  to  the  sale  of  goods 
despite  the  extremely  unfavorable  rate  of  exchange. 

There  are  often  local  peculiarities  which  have  a  very 
definite  bearing  upon  the  sale  of  an  American  article  in 
foreign  countries,  and  the  American  manufacturer  who 
attempts  to  merchandise  without  a  thorough  under- 
standing of  local  conditions  is  very  likely  to  fail  in  his 
efforts  without  ever  being  able  to  understand  the  real 
causes  for  his  lack  of  success.  Hennecke  cited  an  ex- 
ample of  this  in  connection  with  the  product  of  his  own 
company,  the  motometer. 

He  found  that  in  England  there  are  two  very  power- 
ful automobile  clubs,  the  R.  A.  C.  and  the  A.  A.  A.,  both 
of  which  use  a  special  insignia  placed  on  the  top  of  the 
radiator  cap.  This  insignia  is  not  only  ornamental,  but 
entitles  members  to  certain  desirable  privileges  while 
touring,  and  is  considered  by  members  of  these  societies 
as  a  very  essential  part  of  their  motor  equipment.  Ob- 
viously, this  fact  creates  an  increased  sales  resistance 
for  the  motometer  and  constitutes  one  of  the  factors 
which  must  be  overcome  in  merchandising. 

This  instance  is  cited  simply  as  an  example  of  the 
kind  of  local  condition  which  is  likely  to  make  merchan- 
dising  difficult  for  any   specific    product   in   a   particu- 


lar case.  It  emphasizes  the  need  for  a  close  analysis  of 
markets  before  the  investment  of  capital  in  selling  ef- 
fort. 

Speaking  of  general  conditions  in  the  automotive  in- 
dustry in  England  and  France,  Hennecke  stated  that  he 
found  things  very  dull  in  practically  every  instance. 
Many  of  the  English  plants  were  entirely  shut  down, 
while  those  in  operation  were  proceeding  on  greatly  cur- 
tailed schedule.  Optimism  prevailed  throughout  the 
trade,  however,  and  an  early  return  to  normal  is  ex- 
pected. 

The  accessories  business  in  these  countries  is  not  de- 
veloped to  nearly  so  high  a  degree  as  in  America,  and 
there  is  an  excellent  opportunity  for  American  manu- 
facturers in  this  line  of  automotive  equipment. 

Hennecke  got  one  very  vivid  impression  during  his 
stay  in  France.  It  was  the  apparent  determination  of 
the  French  people  to  get  to  work  and  repair  the  damage 
done  by  the  war.  Everyone  there,  he  said,  seemed  to  be 
filled  with  a  spirit  of  industry  and  there  seemed  to  be 
a  strong  individual,  as  well  as  general,  effort  to  get  to 
work  and  stay  at  work.  There  appeared  to  be  less  indus- 
trial unrest  in  France  than  in  England. 


A  Britisher's  Opinion 

AMERICAN  engineers  might  well  be  interested  in  this 
comment  by  A.  J.  Hancock,  works  manager  of  the 
Vauxhall  Motors,  a  well-known  British  plant.  This  com- 
ment was  made  after  a  visit  to  America,  which  included 
a  number  of  factories.     The  comment  follows: 

"As  a  result  of  my  visit  I  am  not  despondent  over  Eng- 
land's future,"  said  Mr.  Hancock.  "What  I  have  seen 
simply  means  that  the  English  must  work  just  a  shade 
harder  in  industry,  and  that  people  of  our  working  class 
need  to  lend  themselves  to  the  arts  of  quantity  production 
in  a  manner  they  are  now  disinclined  to  adopt. 

"It  is  a  revelation  to  see  able-bodied  workmen  in  Amer- 
ica doing  repetition  work  so  fast  and  with  such  apparent 
interest.  They  do  it  much  faster  than  the  English  worker 
who  uses  the  same  appliances.  We  must  change  this  in 
England  in  order  to  hold  our  place  against  American  com- 
petition in  the  world  markets.  American  enterprise  rides 
to  a  big  gain  or  a  big  fall.  American  capitalists  take 
bigger  risks.  For  instance,  the  heads  of  a  firm  will  say: 
'Let  us  lay  down  a  million  more  feet  of  floor  space'  as 
readily  as  English  business  men  would  say:  'Let  us 
lay  down  a  thousand  feet.'  I  am  of  opinion  that  America 
has  lost  the  sense  of  the  ideal  in  its  successful  search  for 
quantity  production. 

"The  better  classes  of  American  motor  cars  lack  the  sim- 
plicity of  design  and  the  taste  in  finish  that  characterize 
the  English  product.  If  we  were  to  take  over  the  manu- 
facture of  some  of  the  best-known  trans-Atlantic  motor 
cars  we  would  simplify  the  design  and  do  away  with  many 
parts.  For  instance,  Vauxhall  cars,  at  the  present  rate  of 
exchange,  are  priced  in  the  neighborhood  of  $4,000.  Com- 
pared with  American  cars  in  this  price  category  they  will 
do  all  United  States  products  will  do,  at  less  expense, 
with  less  complication;  and  they  are  a  perfectly  turned 
out  job.  Many  American  cars  of  the  better  class  are  too 
heavy,  and  are  extravagant  in  the  use  of  fuel. 

"I  am  perplexed  over  the  fuel  situation.  In  our  coun- 
try the  high  cost  of  gasoline  compels  economy.  Motor 
design  of  the  future  must  turn  toward  more  economical 
motors.  If  every  motor  car — every  Ford  car,  even — was 
to  have  its  fuel  consumption  reduced  10  per  cent  the  price 
of  gasoline  would  drop  50  per  cent.  Automotive  engineers 
will  solve  the  problem.  A  fuel  consumption  of  between 
30  and  40  miles  to  the  gallon  is  not  improbable  for  the 
middle  size  touring  car  of  the  future." 
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Exports  of  Automobiles  and  Tires  for  November,   1920 


— Commercial- 


Hungary 

Iceland  and  Faroe  Islands 

Italy 

Malta,  Gozo,  and  Cyprus  Islands 

Netherlands 

Norway 


Sweden 

Switzerland 
Turkey  in  Europe 
England 
Scotland 
Ireland 


Yu 


' 


Costa  Rii 
Guatema 
Hondura 


Miquelon,  Langley,  etc 
Newfoundland  and  Labrado 

Barbados 


Trinidad  and  Tobago 

Other  British  West  Indi. 

Cuba 

Virgin  Islands  ol  U.S. 

Dutch  West  Indies 

French  West  Indies 

Ha 


an  Republic 


Colombia 
Ecuador 

Falkland  Islands 
British  Guiana 
Dutch  Guiana 
French  Guiana 
Paraguay 

Peru 

Uruguay 


Asia  and  Far  East: 


Ade 

China 

Kwantung,  leased  territory. 

Chosen 

British  India 

Straits  Settlements       

Other  British  East  Indies 

Dutch  East  Indies 

French  Indo  China 
Hongkong 


S,., 


Philippine  Islands 

Africa: 

Belgian  Kongo    

British  West  Africa    

British  South  Africa   

British  East  Africa 

Canary  Islands  

French  Africa 

Liberia        

Morocco         

Portuguese  Africa    

Egypt 

Non-crfntiguous  Territorie  s: 


1.595 
78,474 

4.  7:ls 
5,000 
3,295 
4,300 
7,702 
3,810 

214.332 


11.398 
11,510 
29,175 

7,000 
1.465 

;,:,!,,  Mil 


22.22'l 
18.384 
2.500 
57.055 
26.9S5 
30,632 
21,136 

'5J15 


210,479 
127,459 

31,290 
377.349 

11,245 


2,532 
33,070 
77,633 

' i 1 350 

147,272 


107. S47 
5,538 
7,816 
6,456 
2,170 


23,845 
3.016 

10.901 
1,919 


3,996 
53,342 


1,596 

29,835 

528 

350,011 


43.533 
29,849 
40,739 
6,750 


5.100 
'  1 i  494 


102,271 
20.833 
12,566 
245, ls7 
4,428 
9,372 
71, Ml 


63.37S 
9,320 

101.121 
5,400 
3,478 

llll,,2U3 


38,260 
4,948 
400.098 
254.594 
22.480 
13.018 
58,903 


423,239 
226.648 
152,612 
655.689 
2,900 
38,272 


545 

196,210 
13,161 
17,230 
7,076 
7,879 
48,460 
15,750 


540,444 


20,204 
46,740 
29,983 
21,880 

921,742 
8,609 
1,484 
24,869 
500 
53, 163 

653,260 
11,650 

737,908 
53,414 

130,349 
29,916 


10,245 


122,056 
390,417 
96,313 


977, 184 
222,157 

47,633 

1,127,665, 

103,032 

31,124 
102,199 


19,601 
91,958 

270.581 
864.158 


-  1,9)  , 
623,535 

57,300 

53,345 
32,842 
153.170 


10,581  $13,406,552 


2,500 
' 1,900 


27,036 
10,000 
7,617 


4,867 
12,130 
1,713 


115,413 
1K848 


450,483 

744 

578.861 


19,655 

51.241 

5.21S 

15,359 

10.337 

216 

593,511 

65,422 

11,596 

15,861 

2, 169. 162 

17,949 

3,724 


1,841 

580.229 
3.536 


3,230 

26.840 
25.804 


792 

8,674 

5,146 

32,217 

1,052,802 

1,603 

563,357 

60,394 

3S, 196 


57,161 
98,953 
18,511 

3,042 

54,286 

6,165 

961 

136,535 

74.019 

13,295 

210,911 

2,228 

4,573 

58,842 

3,124 

1,898 

11,418 

168,318 

112,603 

1,466 


tl, 105,204  I $8,480, 615 


16,  WIS 
13.768 
171,414 
17,212 


148,  784 
895 
104,520 
77,563 
9,362 
8,102 
19,805 


100,815 
22,855 
12.960 
11,766 

249.591 
4,829 


2,366 
4,257 
1,749 
1,212 
312.614 
2,934 
2,305 
2,219 
7.857J 
22.94S 
406,823 
1,952 
99.976 
12,341 
18,419 
8,120 


23,036 
49.367 
26,602 


58.001 

83,316 

4.095 

216,857 


1,585 

113,197 

117,661 
1,848 


43.559 
76,256 
20,916 
1.258 


21.785 
80 

19,463 
4,923 
1.530 
6,000 
4,657 


2,418 
1,378 

41,997 


7,595 
11,201 
3.666 


2,191 

213 
4.867 


17,312 
2,327 
3,043 
1,322 

3,502 

2,383 

300 

466 
350 

370 

2,995 
4.617 
1,955 

2,429 
284 
215 

20,244 

50 

8,227 

8,150 

611 

7.3S4 

16,730 
1,948 

57,703 

54 

1,671 

1,905 
5,876 

1,135 

3,469 
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Transmission  Brakes 


Editor  Automotive  Industries:  Viewed  from  the 
standpoint  of  those  who  live  or  drive  in  mountainous 
sections,  the  transmission  brake  should  be  the  emer- 
gency brake.  If  both  brakes  operated  on  the  shaft,  with 
the  service  brake  arranged  as  the  less  powerful  one,  it 
would  be  better  than  the  two  wheel  brakes  on  many 
present  cars  and  fully  as  safe  as  the  latter. 

The  transmission  brake  distributes  the  retarding  ef- 
fort more  equally  than  is  possible  with  wheel  brakes 
under  varying-load — and  loads  are  rarely  constant.  But 
where  there  are  long  descents,  the  heat  from  constant 
application  of  the  shaft  service  brakes  frequently  sets 
fire  to  the  floor  boards.  Hence,  for  driving  in  hilly  coun- 
try the  transmission  brake  is  better  when  actuated  by 
the  hand  lever. 

There  is  no  good  reason  why  wheel  brakes  could  not 
be  of  as  high  a  grade  of  design  as  other  parts  of  a  car  or 
why  the  external  brakes  could  not  be  partially  enclosed 
at  little  expense.  The  transmission  brake  has  undoubt- 
edly received  more  attention  from  its  position  and  gen- 
eral environment,  being  a  part  of  the  unit  power  plant  in 
many  cases  and  directly  related  to  other  members  which 
are  better  made  and  run  truer  than  wheel  parts. 

So  long  as  we  tolerate  that  mechanical  misfit — the 
Hotchkiss  drive — so  long  shall  we  have  shaft  brakes. 
Of  course,  there  are  and  have  been  Hotchkiss  drive  cars 
of  an  otherwise  high  grade  that  were  fitted  with  wheel 
brakes  only.  The  writer  has  yet  to  see  one  of  these  cars 
that  you  could  be  sure  of  holding  if  you  had  to  stop  when 
ascending  a  steep  hill;  if  the  brakes  were  adjusted  for 
good  service  in  a  forward  direction,  you  could  push  them 
to  the  floor  board  without  stopping  the  car  from  rolling 
backwards.  The  same  is  true  if  the  adjustment  is  made 
with  a  full  load  and  the  brakes  are  put  to  the  test  with 
but  a  fraction  of  this.  This  becomes  a  serious  matter 
where  there  are  frequent  or  long  hills  with  grades  of 
seven  per  cent  or  more— particularly  if  the  traffic  is 
heavy.  Under  such  circumstances,  the  shaft  brake  is 
one's  only  salvation.  Donald  A.  Hampson. 


Urging  Wood  Conservation 

Immediately  on  reading  the  editorial  on  "Wood  Conser- 
vation" in  the  issue  of  Automotive  Industries  of  Jan.  6 
Cornelius  T.  Myers  addressed  the  following  letter  to  the 
members  of  congress  to  whom  he  feels  entitled  to  express 
his  views.  We  commend  this  course  of  action  to  other  engi- 
neers and  to  manufacturers. 
Hon.  Earnest  R.  Ackerman, 

I  wish  to  write  you  in  behalf  of  an  appropriation  of 
$400,000  which  the  Forest  Products  Laboratory  at  Madi- 
son ia  seeking  in  order  to  carry  on  its  work  the  coming 
year. 

I  am  personally  acquainted  with  some  of  the  work  which 
has  been  done  and  some  of  the  proposed  program,  and  can 
say  that  it  is  not  only  theoretically  constructive,  but  has 
been  of  great  practical  value  to  the  wood  working  industry. 

I  appreciate  and  am  in  accord  with  the  efforts  of  Con- 
gress to  decrease  governmental  expenses  to  the  minimum 


for  the  next  few  years,  but  would  greatly  deplore  any 
economy  with  respect  to  so  important  a  function  as  is  be- 
ing performed  by  the  Forest  Products  Laboratory,  which 
is,  as  you  know,  a  branch  of  the  Forest  Service  of  the  De- 
partment of  Agriculture. 

The  value  of  the  products  of  the  wood  working  and  using 
industries  aggregates  about  ten  billion  dollars  annually  and 
these  industries  employ  as  many  men  as  any  other  single 
industry  in  this  country.  It  is  conservatively  estimated 
that  the  commercial  application  of  the  research  work  al- 
ready done  by  the  Forest  Products  Laboratory  is  saving 
the  country  thirty  million  dollars  annually.  To  do  other 
than  appropriate  money  to  continue  so  vital  a  work  would 
be  equivalent  to  letting  your  furnace  fire  go  out  in  order 
to  reduce  the  coal  bill. 

I  can  speak  personally  for  the  work  of  the  Forest  Prod- 
ucts Laboratory  and  its  very  capable  staff,  and  trust  that 
you  will  give  your  personal  attention  to  this  item,  both  in 
committee  and  on  the  floor  of  Congress. 

Rahway,  N.  J.  Cornelius  T.  Myers. 


Action  on  Patent  Bills  Urgent 

Editor  Automotive  Industries: 

For  more  than  a  generation  there  has  been  a  constant 
petitioning  of  Congress  to  enact  a  law  that  would  permit 
the  Patent  Office  to  use  the  money  earned  by  it  to  promote 
the  interests  of  patents.  The  patrons  of  the  patent  office 
are  entitled  to  this  service,  as  they  pay  for  it.  The  refusal 
to  permit  this  has  caused  to  be  returned  to  the  United 
States  Government  more  than  $8,000,000  as  profit.  The 
men  of  long  experience  who  worked  so  hard  to  make  the 
Patent  Office  a  success  are  gone— starved  out.  Men  who 
can  pass  the  required  examinations  will  not  take  the  places 
open  at  the  salaries  attached.  The  work  is  increasing  20 
per  cent  a  year  since  the  war  and  the  ablest  men  in  the 
Patent  Office  are  leaving  it  at  the  rate  of  2  per  cent  a 
month.    Our  Patent  Office  is  a  wreck! 

Erroneous  and  invalid  patents  are  rushed  through  in 
an  attempt  to  keep  up  with  the  work.  These  later  clog 
the  courts  and  cost  the  people  much  money.  Assignments 
are  a  year  behind  the  record  clerks.  One  hundred  and 
twenty  thousand  patents  await  action!  Buyers  of  patents 
cannot  ascertain  titles.  Copies  of  patents  cannot  be  ob- 
tained because  the  records  are  lost  or  out  of  print. 

And  all  because  Congress  does  not  authorize  the  money 
to  hire  enough  men  and  pay  enough  to  get  them. 

For  a  year  the  Nolan  bill,  H.R.  11,984,  has  been  dragging 
along.  Another  25  per  cent  of  the  best  men  have  gone 
while  it  dragged.  It  has  passed  both  Houses  of  Congress 
with  some  amendments  and  now  has  been  passed  by  the 
Conference  Committee  and  reported  back  to  both  Houses. 
A  vote  is  expected  in  the  House  during  the  closing  days 
of  Congress.  Every  manufacturer,  engineer  and  produc- 
tion man  should  urge  its  passage.  Failure  to  pass  this 
bill  will  lose  another  year  and  cost  untold  millions  that  the 
new  business  lodged  in  the  Patent  Office  should  and  can 
bring.     This  is  important  to  you.  Chas.  E.  DuRYEA. 

Since  Mir-  i.  ii.  i  was  written  the  Nolan  BUI  has  been  pas  ed  by  the 
House  of  B  et  been  brouKht  up  by    the 
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Mutual  Benefit  Should  Be  Major 
Thought  in  Dealer  Contract 

What  is  written  here  is  not  startling  in  any  degree.  There  is  not  any- 
thing new  in  the  faultfinding  with  the  manufacturer-dealer  contract  in 
the  automotive  industry.  It  is  merely  a  part  of  the  growing  pains. 
Next — what  is  the  importance  of  the  dealer  in  the  trade? 

By  Clyde  Jennings 


THE  recent  announcement  that  a  committee  of  the 
National  Automobile  Chamber  of  Commerce  will 
meet  with  a  committee  of  the  National  Automobile 
Dealers  Association  and  discuss  the  relations  of  dealer  and 
manufacturer  is  certainly  reassuring.  It  is  not  to  be  sup- 
posed that  this  committee  will  draw  a  model  contract  and 
that  instantly  the  present  defects  will  be  remedied  by  all 
manufacturers  and  distributors  adopting  a  standard  of 
dealing. 

This  will  not  be  the  result,  nor  can  it  be  the  result. 
The  members  of  the  two  committees  will  not  have  the 
power  to  bind  all  of  their  members  to  a  certain  contract, 
nor  would  this  be  desirable.  These  committeemen,  how- 
ever, can  have  a  considerable  power  for  good.  The  con- 
tract which  is  the  connecting  link  between  the  dealer  and 
his  source  of  supply  of  merchandise  has  been  the  sub- 
ject of  much  criticism  and  of,  perhaps,  more  misunder- 
standing. Both  dealers  and  manufacturers'  salesman- 
agers  are  human  and  their  relations  have  been  and  will 
be  subject  to  the  misunderstandings  that  constantly 
arise  in  human  organizations.  It  will  be  within  the 
power  of  the  men  serving  on  this  committee  to  point  out 
some  of  the  injustice  suffered  by  their  fellows  and  then 
carry  the  other  side's"  story  back  to  their  membership. 
Such  a  move  will  undoubtedly  serve  a  good  end.  Usual- 
ly the  terms  of  a  contract  become  a  subject  of  a  dispute 
after  both  parties  are  angry  and  in  no  fit  humor  for 
proper  consideration  of  a  business  proposition. 

It  is  not  the  intention  of  this  article  to  assert  that  all 
contracts  are  bad,  nor  that  all  are  good.  Indeed,  the  ex- 
isting contracts  appear  to  be  on  both  sides  of  the  fence. 
It  is,  perhaps,  more  important  to  regulate  the  spirit 
that  carries  out  the  contract  than  to  regulate  the  con- 
tract itself.  In  this  phase  of  the  situation,  the  joint 
committee  undoubtedly  can  have  a  very  marked  influence 
for  a  better  understanding.  The  representatives  of  the 
two  great  national  bodies  should  have  the  nerve  to 
speak  out  to  their  fellow  membership  if  their  confer- 
ences develop  marked  evils. 

This  article  is  not  going  to  present  for  your  considera- 
tion a  model  contract.  We  do  not  believe  there  is  such 
a  thing,  nor  that  any  one  contract  will  serve  the  needs 
of  all  manufacturers.  Rather  it  is  hoped  to  offer  some 
remarks  on  contracts  in  general.  These  will  apply  to 
all  contracts,  just  as  they  will  to  manufacturer-dealer 
contracts.  Before  attempting  to  write  this  article,  I 
had  an  audience  with  a  man  who  has  been  dealing  with 
contracts  in  a  large  way  for  a  number  of  years.  He  is 
not  a  lawyer,  in  fact  does  not  pretend  to  know  anything 
of  law  terms  or  of  the  technical  effect  of  contracts.  He 
says  that  these  things  are  detail,  in  which  he  has  no  in- 


terest. He  cares  not  so  much  for  the  exact  wording  of  a 
contract  as  for  the  spirit  of  the  contract.  After  leaving 
this  man  I  held  in  mind  a  number  of  contract  epigrams, 
and  perhaps  his  views  can  best  be  expressed  in  this 
form.     So  here  are  some  of  his  remarks. 

A  contract  must  be  good  to  both  parties.  It  must 
be  fair. 

A  perfectly  written  contract  is  illegal  if  it  is  un- 
just and  will  be  abrogated  when  brought  into  court. 

Our  contracts  do  not  work  so  much  on  law  as  on 
justice  and  the  man  who  brings  a  contract  into  court 
to  enforce  its  terms  must  come  with  clean  hands. 

A  contract  to  live  must  take  into  consideration  a 
proper  profit  for  both  parties  and  must  be  so  carried 
out  regardless  of  the  letter  of  the  contract. 

Business  is  not  selfish;  it  is  co-operative.  No  busi- 
ness can  thrive  on  the  losses  of  those  connected  with 
that  business. 

Honesty  is  the  best  policy.  That  saying  has  lived 
too  long  to  be  doubted.  It  is  based  on  policy,  or  prac- 
tice, and  not  on  a  moral  foundation.  Honesty  is  not 
and  cannot  be  the  mere  living  in  keeping  with  a  writ- 
ing, but  honesty  must  take  into  consideration  the 
surroundings. 

Of  course  this  man  had  something  more  to  say  out 
of  the  wisdom  that  he  has  gathered  in  his  long  years  in 
big  business.  It  has  been  a  part  of  his  experience  to 
take  over  several  businesses  that  were  in  rather  bad 
position.  He  has  found  it  necessary,  under  these  cir- 
cumstances, to  cancel  many  contracts.  His  belief  in 
the  native  honesty  of  the  average  man  has  been  greatly 
strengthened  by  these  experiences.  He  did  not  notify 
the  holders  of  these  contracts  of  the  cancellation,  but 
he  called  them  in  to  discuss  the  contract.  He  pointed 
out  wherein  these  contracts  were  selfish,  how  they  put 
an  impossible  handicap  on  the  business  and  other  things 
that  we  all  know  creep  into  contracts.  Invariably  he 
has  found  the  man  willing,  in  the  end,  to  cancel  his  own 
contract.  Often  it  required  time  for  the  man  to  think 
it  over.  Usually  the  holder  of  a  selfish  contract  stif- 
fened with  opposition  when  the  suggestion  was  made, 
and  then  realized  his  unfair  position.  He  also  realized 
that  the  success  of  the  business  was  more  important, 
even  as  regards  himself,  than  his  individual  prosperity 
for  a  short  period. 

Let  it  be  said  here  that  the  writer  holds  no  brief  for 
the  manufacturer  or  the  dealer  in  this  contract  discus- 
sion. It  is  quite  well  established  that  the  dealer  has 
suffered  in   many  instances.     Also  it  is  established  be- 
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yond  question  that  the  manufacturer  has  been  the  vic- 
tim of  the  sharp  practice  dealer.  The  fault  is  not  on 
one  side.  There  are  manufacturers  who  have  not  had 
a  serious  disagreement  with  a  dealer  in  15  years  of  mer- 
chandising. The  dealers  who  have  quit  this  service 
have  left  with  good  feeling.  There  are  dealers  who  have 
sold  for  the  same  factory  for  20  years  and  who  assert 
that  the  factory  management  is  entirely  fair  and  reason- 
able; while  other  dealers  have  quit  this  same  factory  in 
a  rage  and  later  spread  bad  reports  about  the  dealer  re- 
lationships. 

Recently  a  now  prosperous  New  England  dealer  told 
of  19  years  of  service  in  the  sale  of  a  single  car.  Thrice 
during  that  period  the  ownership  of  the  sales  agency 
changed.  Once  because  the  dealer  thought  he  did  not 
get  a  square  deal.  Another  time  because  the  factory 
was  not  satisfied.  The  third  time  was  when  this  em- 
ployee bought  into  the  sales  agency,  which  he  now  con- 
trols. He  says  that  during  this  period  he  has  held  stead- 
fastly to  the  opinion  that  the  factory  sales  department 
was  entirely  just  in  intent,  and  it  was  only  necessary  to 
properly  present  any  particular  incident  to  get  justice. 
At  the  same  time  it  has  been  the  writer's  experience  to 
hear  factory  men  speak  of  dealers  as  "foolish  children" 
and  in  worse  sounding  terms.  These  are  merely  sugges- 
tions to  indicate  that  no  one  rule  will  cure  all  ills. ' 

Now  for  a  moment  we  will  return  to  the  man  of  big 
business  and  his  epigrams.    Consider  the  first: 

A  contract  must  be  good  to  both  parties.    It  must 
be  fair. 

A  recent  communication  tells  of  a  factory  making  a 
contract  that  never  had  a  chance.  The  factory  was 
oversold  at  the  time  the  contract  was  made.  No  effort 
was  under  way  to  increase  production.  This  man  re- 
quired the  profits  on  100  cars  a  season  to  justify  his 
establishment.  He  was  promised  400.  He  received  less 
than  50.  Was  that  contract  "good  for  both  parties?" 
Turn  it  around.  Is  it  "good  for  both  parties"  if  a  man 
enters  into  a  contract  to  sell  100  cars  a  season,  then 
buys  one  himself,  sells  one  each  to  half  a  dozen  relatives 
and  then  lays  down  on  his  job?  Manufacturers  will  tell 
you  of  experiences  of  this  kind. 

New  circumstances  always  will  arise  that  are  foreign 
to  any  clauses  in  the  contract.  No  one  ever  imagined 
that  in  the  winter  of  1919  there  would  be  hundreds  of 
cars  stored  in  the  manufacturing  district  that  could  not 
be  delivered  before  the  buying  wave  exhausted  itself. 
Some  manufacturers  realized  the  importance  of  this  po- 
sition when  it  developed,  and,  although  it  was  foreign 
to  the  contract,  assisted  dealers  in  financing  these  cars. 
Some  manufacturers  did  not.  We  ask  you:  Was  it  fair 
to  hold  the  dealer  to  the  letter  of  a  contract  when  en- 
tirely unexpected  circumstances  arose? 

Another  of  the  epigrams: 

A  perfectly  written  contract  is  illegal  if  it  is  un- 
just and  will  be  abrogated  when  brought  into  court. 

The  man  of  business  illustrated  this  point  in  this  way. 
During  the  war  scarcity  of  raw  materials  he  was  forced 
by  a  very  large  company  to  sign  a  contract  for  $2,000,000 
worth  of  material  necessary  to  his  business  in  order  to 
obtain  delivery.  No  price  was  named.  The  seller  was 
to  make  the  price  at  the  time  of  delivery.  "This  was 
unfair,"  said  my  informant,  "but  I  signed  under  duress. 
At  once  we  began  to  lay  plans  for  our  own  source  of  raw 
material.  We  are  now  in  a  safe  position.  When  the 
market  began  to  fall  I  cancelled  this  contract,  because 
it  was  'unfair.'  I  was  willing  to  go  into  court.  But  the 
other  party  to  this  contract  knew  that  it  was  unfair  and 
was  entirely  unwilling  to  carry  it  into  court,  although 


the  document  probably  was  a  model  from  a  legal  point 
of  view." 

Our  courts  do  not  work  so  much  on  law  as  on  jus- 
tice, and  the  man  who  brings  a  contract  into  court 
to  enforce  its  terms  must  come  with  clean  hands. 

We  hear  much  of  law  decisions  that  are  based  solely 
on  the  technicalities  of  the  law.  But  the  very  fact  that 
we  hear  so  much  of  these  few  cases  is  an  argument  that 
court  procedure — in  the  main — is  based  on  justice. 
There  are  thousands  of  court  decisions  handed  down 
daily.  We  hear  little  of  the  999,  but  we  do  hear  of  the 
1000th,  which  is  the  exception.  Routine  is  not  news. 
We  would  not  read  a  newspaper  that  told  only  of  the 
routine  of  life  of  the  day  laborer,  or  the  busy,  singing 
housewife  in  her  house  dress.  We  want  to  read  of  the 
man  who  is  arrested,  of  the  woman  in  gay  clothing. 
Law  decisions  are  no  exception  in  news. 

A  contract  to  live  must  take  into  consideration  a 
proper  profit  for  both  parties  and  must  be  so  carried 
out  regardless  of  the  letter  of  the  contract. 

Comment  on  this  would  appear  to  be  superfluous. 
Dealer  franchises  must  always  be  based  on  production. 
The  size  of  the  town,  the  dealer  expense,  the  opposition 
and  other  things  must  enter  into  the  composition  of  a 
contract. 

What  good  can  it  do  a  factory  to  have  a  large  dealer 
list  if  the  men  whose  names  are  on  this  list  are  stand- 
ing in  the  financial  soup  line  of  their  respective  towns? 
The  local  customer  judges  the  company  by  its  dealer 
representation,  not  by  the  factory  that  he  never  saw. 

Business  is  not  selfish;  it  is  co-operative. 

The  comment  here  is  the  same  as  just  offered.  The 
dealer  who  is  not  making  money  is  not  an  asset  to  a  fac- 
tory. If  it  is  the  factory's  fault,  extra  means  must  be 
taken  to  keep  him  satisfied.  If  it  is  the  dealer's  fault, 
eliminate  him.  Remember  Roosevelt's  utterance: 
"Speak  softly,  but  carry  a  big  stick."  But  if  the  con- 
tract is  badly  made,  the  factory  cannot  make  a  big  stick 
out  of  it. 

Honesty  is  the  best  policy. 

All  of  us  have  seen  so  many  organizations  fail  which 
were  built  on  trickery  and  false  pretense  that  we  always 
wonder  why  men  continue  to  "put  it  over." 

A  contract  is  necessary  as  a  business  memorandum. 
It  should  be  just  that.  It  should  be  a  business  agree- 
ment which  can  be  shown  to  the  banker  to  enable  the 
dealer  to  obtain  proper  loans.  His  tenure  as  a  dealer 
should  be  sensibly  defined.  If  there  is  a  penalty  clause 
for  one  party,  there  should  be  a  penalty  clause  for  the 
other.  It  must  be  a  mutual  agreement  to  guide  certain 
transactions,  which  gives  to  both  parties  an  opportunity 
to  be  honest  and  prosperous.  Then  there  should  be  the 
proper  spirit  behind  it. 


AN  interesting  motion  picture,  tracing  the  develop- 
ment of  the  gasoline  engine  and  means  of  trans- 
portation, has  been  produced  by  the  Cole  Motor  Co.  The 
film  has  been  named  "The  Porcelain  Lamp"  and  had  its 
premier  showing  at  the  Strand  Theater  during  Show 
Week  in  New  York. 

The  film  pictures  in  dramatic  manner  the  discovery  of 
gasoline,  the  various  modes  of  transportation  from  the 
time  man  had  only  his  legs  as  a  means  of  conveyance, 
the  stages  of  development  of  the  gasoline  engine,  and 
the  development  of  the  modern  automobile.  An  interest- 
ing story  is  woven  about  that  part  of  the  picture  which 
concerns  the  discovery  of  gasoline,  and  in  the  story  a 
porcelain  lamp  plays  an   important  part, 
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Workmen  Feel  Just  Like  the  Rest  of  Us 
As  Regards  Wage  Cuts 

It  is  not  surprising  that  the  worker  is  putting  up  a  fight  against  wage 
reductions.  The  history  of  the  long  division  between  labor  and  capital 
bears  strongly  on  the  matter,  as  does  the  amount  and  type  of  information 
available  to  the  average  worker.  No  man  receives  a  cut  in  his  earn- 
ings without  raising  some  kick  about  it  and  determining  to  replace  it. 

By   Harry  Tipper 


A  LETTER  which   has   been   received   this   week  af- 
fords us  an  opportunity  to  deal  again  with  a  mat- 
ter that  has  formed  the  subject  of  several  of  these 
articles.     This  letter  states: 

"The  fact  that  labor  is  walking  out  immediately  when 
they  think  they  have  the  manufacturer  in  their  power 
because  of  returning  business  is  certainly  striking  a 
blow  at  any  spirit  of  co-operation  that  might  have  been 
engendered  in  the  heart  of  the  manufacturers  by  the  fact 
that  they  were  compelled  against  their  wishes  to  cut  their 
wages.  Without  any  bias  and  looking  at  the  matter  in 
a  calm,  unprejudiced  way,  manufacturers  certainly  made 
every  effort  to  maintain  wages.  These  were  cut  only  as 
a  last  resort  and  the  workmen  certainly  ought  to  know  it. 
The  fact  that  this  is  not  appreciated  by  labor  generally, 
as  shown  by  the  current  strikes,  in  spite  of  the  fact  that 
thousands  of  people  are  out  of  employment,  has  greatly 
disappointed  the  employers  and  manufacturers  here." 

This  statement  indicates  the  lack  of  appreciation  by 
the  manufacturers  as  to  the  consequences  of  the  long 
division  of  capital  and  labor,  as  these  statements  are 
ordinarily  used.  It  was  pointed  out  in  these  articles 
some  time  ago  that  the  workers  are  not  inclined  to  be 
any  fairer  in  their  approach  to  the  labor  question  than 
the  employers.  In  fact,  with  their  ignorance  of  many 
of  the  factors  entering  into  the  situation,  the  kind  of 
information  they  have  and  their  desire  for  larger  com- 
fort they  can  be  expected  to  retain  any  advantage  they 
have  gained  as  long  as  possible  and  combat  any  reduc- 
tion in  that  advantage. 

We  have  pointed  out  in  these  articles  from  time  to 
time  that  the  removal  of  suspicion  of  long  standing  is 
not  to  be  accomplished  in  a  few  months  or  a  few  days, 
and  that  the  difficulties  in  the  way  of  agreement  between 
employers  and  employees  cannot  be  wiped  out  by  a  few 
efforts  and  a  gesture  or  two. 

The  manufacturer  is  very  apt  to  assume — because  he 
knows  his  prices  are  being  reduced  at  a  more  rapid  pace 
than  his  costs — the  worker  should  be  equally  well  in- 
formed and  accept  the  situation  with  as  much  resigna- 
tion. The  worker,  however,  is  not  equally  well  informed, 
what  opinion  he  has  does  not  agree  with  the  manufactur- 
er's information  at  all.  A  significant  example  of  this 
difference  was  shown  in  the  hearing  before  the  Labor 
Board  some  time  ago  when  the  four  brotherhoods  brought 
up  the  question  of  wages. 

Mr.  Lauck,  the  attorney  for  these  brotherhoods, 
brought   in   a   brief   which   was   very   ably   worded    and 


thoroughly  arranged.  It  purported  to  show  that,  while 
wages  had  increased  approximately  100  per  cent  on  the 
average,  industrial  returns  had  increased  from  3  to  500 
per  cent  on  the  capital.  This  brief  was  worked  out  so 
thoroughly  that  very  few  manufacturers  would  be  pos- 
sessed of  sufficient  information  to  refute  the  arguments 
and  statistics  contained  therein.  Mr.  Lauck  is  a  very 
prominent  figure  in  labor  circles.  His  arguments  have 
been  used  and  reused  in  the  publications  reaching  labor 
and  in  the  union  meetings. 

This  is  only  one  instance  of  the  kind  of  informa- 
tion which  the  worker  is  securing  in  respect  of  the 
relation  between  wages  and  profits  and  between 
wages  and  cost.  The  information  which  has  been 
given  to  the  workers  on  this  matter  has  been  worked 
out  more  ably  and  carefully  than  any  information 
from  other  sources  and  certainly  it  has  been  of  far 
greater  interest  to  them  than  any  information  sup- 
plied by  their  employers. 

But  this  is  not  the  most  important  reason  for  the  atti- 
tude of  the  worker  under  present  conditions.  The  fluc- 
tuations in  wages  are  very  much  more  personal  to  the 
worker  in  their  appeal  to  his  comforts  and  discomforts 
than  the  fluctuations  of  profit  to  the  owners  of  industry 
and  the  executive. 

One  of  the  men  in  labor  circles  who  has  been  a  con- 
stant advocate  of  the  retention  of  the  present  wage 
schedule  by  workers,  mentioned  a  manufacturing  con- 
cern the  other  day  in  connection  with  some  disagree- 
ments. I  said  to  this  man,  "How  do  you  expect  to  get 
anywhere  with  your  plans?  That  concern  is  almost 
down  and  out."  He  said,  "Maybe  it  is,  but  I  notice  that 
the  heads  of  the  concern  still  own  two  or  three  automo- 
biles and  they  still  have  their  summer  cottages  and  town 
houses,  and  they  are  still  able  to  live  in  about  the  same 
comfort  they  did  previously.  They  are  still  maintaining 
their  executive  organization  in  about  the  same  way.  The 
concern  may  be  down  and  out,  they  are  not.  Why  should 
the  workers  in  the  factory  have  to  cut  out  some  of  the 
few  comforts  they  have  acquired  and  be  the  only  ones 
to  suffer  in  that  way."  To  the  worker  this  is  a  very 
strong  argument.  He  lives  from  week  to  week,  when  his 
wages  are  good  he  secures  a  little  extra  comfort  and  he 
is  not  in  the  least  likely  to  let  that  extra  comfort  slip 
without  some  struggle  to  retain  it. 

No  man  receives  a  cut  in  his  earnings  without 
raising  some  kick  about  it,  and  no  man  who  studies 
the  matter  can  expect  his  working  forces  to  accept  a 
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cut  because  business  is  bad,  as  long  as  there  is  the 
slightest  chance  to  hold  it. 

No  man  who  is  in  any  position  of  responsibility  in 
industry  will  accept  a  cut  in  his  earnings  without 
the  idea  that  he  will  replace  that  cut  as  soon  as 
business  improves.    The  worker  who  is  expecting  a 
reduction  in  his  pay  to-day  is  expecting  it  on  the 
basis  that  just  as  soon  as  business  improves  he  will 
replace  it  if  he  can. 
Any  man  who  will  study  his  own  personal  reactions 
will  know  that  he  cannot  expect  any  other  man  to  do 
what  he  finds  it  impossible  to  do,  reduce  earnings  with- 
out complaint  and  without  a  distinct  determination  to 
get  them  back  whenever  it  is  possible.     Any  other  con- 
tention or  idea  is  absurd,  and  the  idea  expressed  in  this 
letter  that  manufacturers  feel  co-operation  has  received 
a  body  blow  because  of  this  reaction  of  the  workers  is 
equally  absurd.     This  attitude  as  a  matter  of  fact  is  in 
line  with  our  general  attitude  on  all  matters  which  lie 
outside  our  personal  relations. 

We  are  very  much  more  interested  about  the  in- 
justices of  the  other  man  toward  us  than  we  are 
about  our  own  weakness  in  the  same  respect.  It 
jars  us  pretty  hard  to  be  treated  badly  by  some  one 
else,  while  at  the  same  time  we  are  ready  to  excuse 
our  own  defects  of  the  same  kind.  The  worker  is  no 
different  from  anybody  else,  in  that  he  desires  to 
seize  as  much  advantage  as  he  can  and  retain  it  as 
long  as  he  can.  If  he  loses  anything,  he  will  try  to 
get  it  back. 

There  is  only  one  qualification  to  this  statement  and 
that  is  where  he  has  become  convinced  of  the  squareness 
and  understanding  of  the  employer  by  long  association, 
so  that  he  is  willing  to  play  the  game  with  him,  believ- 
ing that  he  will  get  back  what  is  fair  as  business  im- 
proves. 

There  are  several  isolated  instances  in  industry  where 
the  workers  have  accepted  a  reduction  and  one  or  two 
where  the  workers  have  suggested  a  reduction.  There 
are  several  instances  where  the  workers  have  accepted  a 
three-day  week  in  order  to  keep  all  the  workers  em- 
ployed to  some  extent.  These  instances  occur  because 
in  those  establishments  the  long  association  has  been  of 
such  a  character  as  to  convince  the  workers  thev  can  ex- 


pect a  square  deal  and  it  is  worth  while  for  them  to  play 
the  game  all  the  way  through. 

The  average  worker  does  not  believe  that  the  manu- 
facturer is  suffering  to  any  extent  which  need  concern 
him.  The  newspapers  he  reads  do  not  agree  upon  this, 
most  of  them  discuss  the  reduction  of  wages  as  though 
it  were  the  arbitrary  decision  of  the  manufacturer  and 
had  little  or  no  relation  to  the  cost. 

Able  men  from  union  ranks  and  other  interested  or- 
ganizations have  written  much  which  tends  to  prove  in 
his  mind  that  manufacturers  have  always  received  more 
profit  than  the  worker  and  he  is  not  inclined  to  waste 
any  sympathy  on  the  manufacturer  over  the  troubles  of 
the  owners  of  industry.  Neither  is  he  in  the  least  in- 
clined to  forego  any  advantage  he  has  gained  in  wages 
unless  he  is  obliged  to,  and  then  only  under  the  impres- 
sion that  he  will  secure  it  again  when  business  improves. 

On  the  other  hand,  the  manufacturer  is  frequently  im- 
properly informed  as  to  the  relation  between  the  labor 
costs  and  the  selling  price  in  his  own  business,  and  is  in- 
clined to  demand  a  reduction  in  wages  because  of  the 
reduction  in  the  selling  price  without  any  further 
analysis  of  the  matter. 

The  manufacturer  who  desires  to  establish  the 
same  efficiency  in  his  human  relations  which  he  ex- 
pects in  the  development  of  his  mechanical  equip- 
ment, must  be  prepared  to  lead  in  fairness  and 
square  dealing  just  as  he  is  prepared  to  lead  in  me- 
chanical knowledge  for  the  development  of  the  other 
side. 

Investment  in  time  and  experimentation  to  secure 
the  right  relations,  can  be  no  less  than  the  invest- 
ments in  time  and  experiment  demanded  for  me- 
chanical improvement.  He  should  know  that  this  in- 
vestment is  much  greater,  and  that  a  part  of  the 
study  and  development  means  the  understanding  of 
the  worker  better  than  the  worker  understands  him- 
self. 

No  man  who  understands  the  worker  would  expect  him 
to  accept  a  cut  without  kicking  about  it  and  without  a 
desire  to  overcome  it,  and  no  man  can  expect  the  worker 
to  believe,  where  he  has  no  knowledge,  or  to  drop  his 
suspicions  and  play  the  game  to  his  own  disadvantage 
where  he  is  ignorant  of  the  effect  which  it  will  have. 


Preparing  for  More  Motor  Vehicles  in  Tennessee 

[From  Department  of  Highways,  Nashville,  Tenn.] 


THE  Tennessee  Highway  Department  is  constructing 
highways  both  on  the  State  aid  and  Federal  aid  plans. 
Aside  from  these  highways,  all  the  counties  are  construct- 
ing highways  with  funds  derived  from  automobile  license 
fees,  county  wheel  taxes  or  county  bond  issues.  It  is  im- 
possible to  secure  any  authoritative  data  on  funds  expended 
by  the  counties. 

The  following  is  a  summary  of  State  aid  work  under  con- 
struction and  in  various  stages  of  completion : 

Type*  Miles        Estimated  Cost 

Grading  only 33.86  $139,194.26 

Macadam    16.00  29,401.08 

Chert 8.4  80,531.25 

Concrete   2.5  130,200.20 

Bridges 34,539.23 


The  following  is  a  summary  of  Federal  aid  work  under 
construction: 

Type                                         Miles  Estimated  Cost 

Grading    20.47  $73,837.10 

Macadam    84.68  1,430,064.87 

Chert 30.45  470,312.49 

Bituminous  macadam 160.43  2,852,366.47 

Rock  asphalt   46.57  1,465,639.19 

Bituminous  concrete 7.43  261,639.19 

Concrete   26.52  1,006,308.60 

Bridges 32,467.21 


Total   60.76  $413,866.02 

The  1921  Federal  aid  program  consists  of  271.75  miles 
of  highways  surfaced  with  the  various  types  and  having 
an  estimated  cost  of  $8,575,900,  and  bridges  estimated  at  a 
cost  of  $370,000. 


Total    376.55  $7,753,541.27 

Force  account  work  on  a  day  labor  basis  is  being  done 
on  three  macadam  projects  aggregating  16.77  miles. 

One  concrete  highway  project,  10.14  miles  in  length,  is 
being  constructed  by  county  forces,  under  supervision  of 
engineers  of  the  State  Highway  Department,  at  fixed  unit 
prices,  making  it  essentially  a  contract  job  with  the  county 
as  the  contractor. 

The  remainder  of  the  work  is  being  done  on  a  contract 
basis. 
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Export  Selling 


NOW  and  then,  it  is  possible  to  show  graphically 
some  of  the  merchandising  efforts  attempted  in 
export  selling.  The  following  translated  paragraph 
from  a  letter  written  by  an  automotive  dealer  in 
Mexico  is  one  of  such  cases : 

"I  am  well  satisfied  with  the  catalogues  and  the 
correspondence  I  have  been  getting  and  only  deplore 
that  practically  everything  is  in  English." 

This  dealer,  who  speaks  no  English  and  who  lives 
in  a  smaller  city  where  it  is  not  so  easy  to  obtain 
English  translations  as  it  might  be  in  Mexico  City, 
Vera  Cruz  or  Tampico,  had  requested  catalogues  and 
service  information  from  American  automotive  manu- 
facturers, particularly  on  cars  and  tractors. 

The  result,  as  shown  by  the  letter,  is  especially  dis- 
heartening in  view  of  the  present  efforts  being  made 
by  American  manufacturers  to  distribute  their  lines 
through  that  country.  An  opportunity  has  existed 
in  Mexico  during  recent  months  for  automotive  ex- 
pansion that  should  have  called  forth  at  least  the  best 


efforts  of  every  manufacturer  who  is  sincerely  desir- 
ous of  building  up  and  holding  a  large  foreign  busi- 
ness. But  to  realize  on  an  opportunity  such  as  this, 
should  call  forth  the  proper  preparation  by  manufac- 
turers and  exporters. 


Taxes !    Taxes ! ! 

SENATOR  HARDING  will  be  inaugurated  Presi- 
dent a  week  from  Friday. 

He  is  expected  to  call  an  extraordinary  session  of 
Congress  to  convene  March  14. 

Less  than  a  month  after  the  session  convenes  the 
House  Ways  and  Means  Committee  will  open  its  hear- 
ings on  the  question  of  Federal  taxation. 

Unless  its  present  temper  is  radically  changed,  the 
congressional  leaders  will  insist  upon  additional  taxes 
on  passenger-carrying  automobiles  on  the  ground  that 
they  are  luxuries.  The  taxes  proposed  are  unfair  and 
almost  confiscatory  in  their  nature. 

In  addition  to  a  prospective  increase  in  Federal 
taxes  it  is  almost  certain  many  of  the  State  Legisla- 
tures will  enact  laws  which  will  impose  additional  tax 
burdens  on  an  industry  already  overloaded. 

The  automotive  industry  is  the  second  greatest  in 
the  United  States.  Its  potential  influence  in  Con- 
gress and  •  in  State  Legislatures  is  tremendous.  It 
should  seek  no  favors,  but  it  should  object  to  being 
made  the  football  of  politics  and  taxation. 

The  only  way  heavily  increased  taxes  can  be  averted 
is  by  concerted  action  on  the  part  of  the  industry  as 
a  whole.  If  it  makes  the  right  kind  of  fight  at  least 
a  part  of  these  unfair  taxes  can  be  avoided. 

Legislators,  state  and  national,  cannot  be  influenced 
unless  a  cannon,  rather  than  a  shot  gun,  is  trained  on 
them.  They  will  take  the  easiest  way,  which  is  to  tax 
automobiles — if  the  various  branches  of  the  industry 
begin  shooting  all  over  the  lot  instead  of  trying  to  hit 
the  bull's  eye. 

With  less  than  two  months  in  which  to  map  out  a 
definite  program  and  act,  no  steps  have  been  taken  to 
formulate  a  platform  upon  which  every  organization 
interested  in  automotive  vehicles  can  stand. 

Unless  all  organizations  which  are  a  part  of  the 
industry  get  together  and  act  together,  they  will  wake 
up  some  fine  morning  to  find  a  few  more  taxes  have 
been  piled  on  their  shoulders. 

Legislation,  state  and  national,  never  was  more  im- 
portant to  the  industry  than  this  year.  The  Motor 
Vehicle  Conference  Committee,  through  state  com- 
mittees, is  watching  state  legislatures.  The  National 
Automobile  Chamber  of  Commerce  is  on  watch  at 
Washington,  but  it  is  not  exerting  all  its  great  in- 
fluence to  act  in  harmony  with  other  organizations. 

The  directors  of  the  Motor  and  Accessory  Manufac- 
turers' Association,  at  a  meeting  here  Friday,  de- 
cided to  table  the  tax  question  because  of  the  pressure 
of  more  important  business.  Their  next  meeting  will 
be  held  late  in  March.  Hearings  on  taxes  will  begin 
a  fortnight  after  that  date. 

The  industry  is  making  no  definite  effort  to  prevent 
the  flooding  of  the  country  with  American  made  auto- 
motive equipment  and  supplies  bought  for  a  song  in 
foreign  countries. 
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The  industry  is  making  no  definite  effort  to  prevent 
the  War  Department  from  dumping  scores  of  thou- 
sands of  automotive  vehicles  of  all  kinds  on  the 
market. 

If  every  member  of  every  automotive  organization 
was  to  send  a  telegram  of  protest  to  the  legislators 
who  represent  him,  legislators  would  at  least  know 
that  the  sender  would  hold  him  accountable  for  class- 
ing motor  transportation  as  a  luxury  and  taxing  it 
accordingly. 

Isn't  it  time  for  the  automotive  industry  to  prove 
it  can  work  in  harmony  to  prevent  unfair,  unjust  and 
discriminatory  legislative  action  ? 

If  half  the  things  planned  are  done  to  it,  the  re- 
covery of  the  industry  will  be  retarded  for  many 
months — perhaps  years. 


Parts  Business  in  the  Motorcycle 
Industry 

A  CCORDING  to  our  British  correspondent,  Brit- 
l\  ish  car  manufacturers  consider  it  rather 
beneath  their  dignity  to  use  stock  parts,  and  con- 
sequently there  is  no  such  thing  as  an  assembled 
car  manufacturer  in  Great  Britain.  In  the  British 
motorcycle  industry,  however,  a  large  percentage  of 
the  manufacturers  use  stock  parts  or  units  such  as 
engine  or  gearset,  even  some  of  the  larger  makers 
finding  it  economical  to  purchase  these  parts  rather 
than  manufacture  their  own.  As  a  result  many  small 
makers  who  could  not  survive  at  all  without  the  parts 
manufacturer  are  able  to  do  a  good  business. 

In  this  country  quite  the  reverse  condition  obtains. 
A  considerable  proportion  of  our  car  builders  do  not 
fabricate  any  of  the  major  units  which  make  up  the 
vehicle,  but  simply  assemble  the  units  which  a 
specialty  manufacturer,  with  large  output,  is  able  to 
sell  them  at  a  price  which  enables  competition  with 
even  the  large  producer  whose  business  is  sufficiently 
large  to  enable  him  to  build  all  or  most  of  the  com- 
ponent car  units  to  advantage.  The  same  is  true  in 
the  truck  and  tractor  fields,  but  strange  to  say  is  not 
true  in  the  motorcycle  industry.  There  seems  to  be 
no  inherent  reason  why  a  motorcycle  parts  business 
could  not  be  built  up  if  proper  initiative  and  thor- 
oughgoing methods  are  applied.  It  is  at  least  a  possi- 
bility which  is  worthy  of  study  by  manufacturers 
who  are  seeking  an  opening  in  the  automotive  field. 


Excess  Profit  or  Surtaxes 

A  FINANCIAL  man  recently  declared  that  it 
was  not  the  repeal  of  the  excess  profits  tax 
that  was  needed,  but  the  repeal  of  the  surtaxes 
on  incomes. 

He  said  that  the  great  need  of  to-day  is  for  more 
money  with  which  to  conduct  business.  This  money 
in  the  past,  said  the- financier,  came  from  persons 
with  large  fortunes,  who  were  constantly  seeking  new 
fields  of  profitable  investment.  Since  the  war  closed, 
these  persons  have  been  engaged  in  transferring  their 
investments  to  tax  free  securities.  As  rapidly  as 
possible  persons  of  large  income  had  been  selling  the 


ordinary  sort  of  securities.  It  has  been  the  job  of 
salesmen  of  securities  to  find  new  capital  to  absorb 
these  securities.  This  new  capital  has  been  found  in 
the  investor  with  a  comparatively  small  income,  but 
the  new  investor's  power  of  absorption  is  not  equal 
to  carrying  such  a  heavy  load  as  is  now  offered  to 
him.  Already  this  investor  has  a  large  capital  in 
Government  bonds  and  is  increasing  daily  his  invest- 
ment in  industrial  securities  of  the  highest  types,  but 
the  investor  of  large  income  is  shedding  too  rapidly 
for  him.  So  anxious  is  he  to  avoid  the  surtax  that 
industry  is  handicapped  in  its  effort  to  secure  capital. 

It  is  surprising  how  many  of  the  common  people 
one  finds  who  believe  that  a  limit  on  company  prof- 
its is  a  pretty  good  thing.  The  average  person  prob- 
ably has  an  exaggerated  idea  of  how  much  profit  com- 
panies make,  and  they  are  not  much  educated  by  the 
annual  statements  of  these  companies.  Usually  these 
tell  nothing  to  the  public.  When  the  casual  reader 
sees  in  these  reports  a  careful  restraint  in  the  way 
of  saying  anything  about  excess  profit  taxes,  he  sus- 
pects that  the  taxes  were  so  large  as  to  need  conceal- 
ment. 

Anyway,  the  excess  profit  taxes  probably  will  not 
be  much  of  a  bother  for  a  few  months,  so  why  not  get 
rid  of  the  surtaxes? 


Using  Higher  Compressions 

THOSE  interested  in  bettering  the  thermal  effi- 
ciency of  automotive  engines  should  study  the 
article  by  Mr.  Ricardo  in  this  issue. 

For  several  years  past  there  has  been  a  tendency 
toward  lower  compression  ratios  which  some  think 
were  forced  upon  us  by  the  inclusion  of  less  and  less 
volatile  elements  in  the  average  fuel  available.  This 
is,  of  course,  a  tendency  toward  lower  efficiency,  hence 
it  is  refreshing  to  hear  a  word  now  and  then  about 
the  use  of  higher  compression  and  higher  expansion 
ratios — even  higher  than  were  used  when  fuel  that 
didn't  produce  a  knock  was  available  in  abundance. 

Perhaps  the  easiest  way  to  adapt  the  engine  to  the 
fuel  was  to  lower  the  compression,  but  it  is  evident 
that  it  was  not  the  only  way  and  certainly  a  very  poor 
way  from  the  standpoint  of  economy.  Diluents  which 
prevent  excessive  pressures  and  temperatures  have 
been  tried  with  varying  degrees  of  success,  depending 
upon  their  nature  and  proportion.  Some  say  that 
diluents,  such  as  benzol,  which  in  themselves  possess 
fuel  value  will  never  see  very  extensive  use  because 
they  are  not  available  in  sufficient  quantity.  Inert 
gas  such  as  exhaust  products  can  be  used  to  advan- 
tage in  some  cases  as  Mr.  Ricardo  shows.  But  per- 
haps the  most  promising  diluent,  at  least  within  cer- 
tain limits,  is  pure  air,  especially  when  used  under 
part  load  conditions  in  such  a  way  as  to  maintain  high 
compression  and  thus  avoid  throttling.  To  do  this  re- 
quires some  but  not  extensive  alterations  in  the  con- 
ventional type  of  automotive  engine  (as  we  propose  to 
show  in  articles  soon  to  appear  in  Automotive  In- 
dustries) .  The  problems  involved  are  not  complete- 
ly solved,  but  do  not  seem  by  any  means  insuperable, 
and  the  advantages  are  of  such  great  significance  as 
to  make  the  effort  at  solution  well  worth  while. 
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Unserviceable  Stock 
First  to  Be  Cleared 

Twenty-nine    Thousand    Vehicles 

Booked   for  Auction — Deny 

Undisclosed  Supplies 

WASHINGTON,  Feb.  18— Orders 
have  been  issued  to  all  departments  of 
the  United  States  Army  to  dispose  of 
surplus  automotive  equipment  which  it 
is  officially  estimated  will  amount  to  ap- 
proximately 29,000  unserviceable  veh- 
icles. The  sales  campaign  which  was 
inaugurated  at  Camp  Holabird,  Balti- 
more, this  week,  will  be  nation-wide 
though  the  vehicles  will  be  concentrated 
at  four  camps  now  under  the  supervision 
of  the  Motor  Transport  Corps  of  the 
Army.  Unofficial  though  apparently 
authentic  information  to  the  effect  that 
general  orders  calling  for  the  disposal 
of  all  vehicular  equipment,  retaining 
only  30,000  vehicles  in  this  country,  in- 
sular possessions  and  in  Europe,  was  de- 
nied at  the  War  Department  today. 

This  unheralded  movement  on  the 
part  of  the  Army  has  resulted  in  prot- 
ests to  Congress  and  the  Secretary  of 
War  from  automobile  dealers  associa- 
tions and  chambers  of  commerce.  The 
War  Department  has  taken  little  cogniz- 
ance of  the  protests  from  business  men 
and,  it  is  said,  will  continue  its  program 
of  selling  29,000  automobiles,  trucks, 
motorcycles,  tractors  and  bicycles. 

Practically  all  this  material  is  now 
unserviceable,  the  War  Department  ad- 
vised Automotive  Industries  to-day, 
and  because  of  the  large  sums  required 
to  put  the  stock  in  service,  they  point 
out  that  it  will  have  little  effect  on 
regular  dealers  and  will  boom  business 
for  garages  and  dealers  selling  acces- 
sories. Dealers,  however,  contend  that 
the  net  result  of  this  flood  of  vehicles 
will  be  disastrous  because  prospects  for 
new  machines  will  take  advantage  of 
ridiculously  low  prices  accepted  by  the 
Army  and  take  a  chance  on  a  small 
repair  bill. 

Censor  Inquiry  Results 

Automotive  Industries  was  informed 
to-day  that  the  inquiry  undertaken  by 
the  Inspector-General  under  orders  from 
the  Secretary  of  War  brought  out  some 
startling  facts.  It  is  claimed  that  two 
unlisted  warehouses  were  discovered 
near  Newport  News  which  contained 
several  hundred  uncrated  automobiles, 
trucks  and  ambulance  bodies,  which  had 
been  stored  with  a  view  to  easy  loading 
when  needed  in  France.  These  machines 
are  deteriorating  rapidly  owing  to  clima- 
tic changes  but  it  is  averred  that  the 
majority  of  this  lot  is  ready  for  service 
after    slight    repairs.      Officials    of    the 


Motor  Transport  Corps  refused  to  con- 
firm this  statement. 

Recent  attacks  in  Congress  directed  at 
the  War  Department  for  the  misuse  of 
automobiles  purchased  for  war  purposes 
has  resulted  in  establishment  of  a  cen- 
sorship. This  information  was  obtained 
from  authoritative  sources,  however. 
The  Inspector  General's  survey  was 
caused  by  the  introduction  of  numerous 
bills  in  the  Senate  and  House  directing 
the  War  Department  to  turn  over  all 
surplus  automotive  equipment  to  the 
highway  departments. 

The  story  is  current  and  officially  con- 
firmed that  special  orders  were  issued 
recently  to  departmental  commanders  to 
prepare  charts  based  on  the  reduction 
in  the  size  of  the  Army  as  authorized  by 
recent  legislation.  These  charts  were  to 
cover  the  amount  of  automotive  equip- 
ment and  other  vehicles  considered  ab- 
solutely essential  to  the  maintenance  and 
transportation  of  the  troops  in  each 
Army  post  throughout  the  world.  Army 
officials  deny,  however,  reports  that  the 
analysis  of  the  charts  received  here  in- 
dicated that  there  would  be  from  200,000 
to  300,000  vehicles  of  all  types,  motor 
and  horse-drawn,  which  would  be  offered 
for  sale  as  surplus. 

The  Transportation  Division  of  the 
Army  informed  Automotive  Industries 
that  approximately.  103,000  automotive 
vehicles  were  in  France  during  the  years 
of  the  war  and  about  the  same  number 
bought  and  in  service  in  this  country. 
They  pointed  out  that  thousands  of  veh- 
icles were  rendered  useless  in  service  and 
a  large  part  of  the  remainder  sold  abroad 
rather  than  disrupt  American  markets. 

Under  existing  legislation,  the  War 
Department  has  been  disposing  of  auto- 
mobiles, trucks  and  tractors  by  transfer 
to  the  Postoffice  Department,  the  Bureau 
of  Public  Roads  and  the  Public  Health 
Service. 

Army  Reduction  Makes  Surplus 

Tentative  measures  pending  in  Con- 
gress would  require  the  sale  of  10,000 
trucks,  1000  automobiles,  and  2000  trac- 
tors. The  reduction  in  the  Army  brought 
about  a  natural  surplus  without  the 
stimulation  of  legislation.  The  War 
Department  claims  that  all  Government 
agencies  have  first  choice  of  surplus  au- 
tomotive equipment  before  it  is  offered 
for  sale  at  auction.  The  Bureau  of  Pub- 
lic Roads  asserts  that  the  War  Depart- 
ment has  frequently  declined  to  transfer 
equipment  needed  for  highway  construc- 
tion on  the  ground  that  no  surplus  was 
available. 

Congressman  Anthony  of  Kansas  had 
ideas  of  his  own  and  declared  that  the 
highways  could  not  absorb  additional 
equipment  and  imposed  a  provision  in 
the  Army  appropriation  bill  to  compel 
the  sale  of  not  less  than  10,000  trucks 
{Continued  on  page  483) 


Baltimore  Buyers 

Pay  $40  to  $2,400 

2100  Light  Delivery  Cars,  Trucks 

and  Ambulances  Sold  in  First 

Allotment 

BALTIMORE,  Feb.  21— Despite  a  pro- 
test by  the  Baltimore  Automobile  Trade 
Association  to  the  Government  asking 
that  the  sale  of  used  motor  vehicles  in 
large  quantities  be  discontinued  in  Balti- 
more, officials  of  the  Government  sold 
last  week  2100  motor  cars  of  all  kinds 
and  in  various  conditions. 

No  touring  cars  were  offered,  the 
models  being  light  delivery  cars,  trucks 
and  ambulances.  A  crowd  that  ran  into 
thousands  was  on  hand  throughout  the 
sale  and  the  machines  were  sold  at  a 
very  rapid  rate.  For  a  time  the  average 
was  about  two  a  minute. 

Inspection  of  the  cars  by  buyers  was 
limited  to  a  look  under  the  hood  and  a 
moving  of  brakes  and  gears  and  any 
other  exterior  inspection  possible,  but  no 
cars  were  permitted  to  be  tested  as  far 
as  operation  was  concerned. 

Government  officials  stated  the  cars 
were  serviceable,  but  did  not  come  up  to 
the  specifications  demanded  by  the  Gov- 
ernment. All  the  machines  that  left 
Camp  Holabird,  the  Government  camp  a 
few  miles  from  the  city,  were  towed 
away. 

The  cars  being  sold  here  are  used  motor 
vehicles  gathered  from  the  various  motor 
camps  of  the  United  States.  They  are 
being  sold  under  the  authority  of  the 
Quartermaster-General's  office  and  offi- 
cials of  the  Motor  Transport  Corps  di- 
rected the  sale.  Buyers  came  from  all 
over  the  country.  It  is  estimated  that 
the  first  day's  sales  totaled  $200,000. 

On  the  second  day  some  of  the  big 
trucks  brought  as  high  as  $2,400.  The 
lowest  price  was  $40. 

Purchases  Range  to  $20,000 

Interests  said  to  represent  the  General 
Motors  Corp.  and  the  Backus  Motor  Co. 
of  East  Orange,  N.  J.,  are  reported  to 
have  purchased  about  $20,000  worth  of 
cars  each. 

Brigadier-General  A.  E.  Williams,  as- 
sistant to  the  Quartermaster-General,  at- 
tended the  sale  and  was  accompanied  by 
Colonel  F.  H.  Pope,  chief  of  the  Motor 
Transport  Corps,  and  Lieutenant-Colonel 
W.  N.  Haskell,,  assistant  director  of  sales. 

Practically  none  of  the  cars  leave  the 
grounds  under  their  own  power.  About 
300  freight  cars  of  the  B.  &  O.  and  Penn- 
sylvania Railroad  now  are  parked  just 
outside  the  grounds  ready  to  receive  the 
cars  for  out-of-town  shipment. 

(Continued  on  page  483) 
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Production  Grows  as  Sales  Expand  ! 
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Paige  Sets  Schedule 
of  1,500  for  March 

Reports  Orders  for  800  Cars  on 

Books — Packard  Sales  Show 

Increase 


DETROIT,  Feb.  18— Optimism  engen- 
dered by  enthusiasm  at  the  national 
shows  and  which  was  discounted  to  some 
extent  by  more  conservative  manufactur- 
ers, who  attributed  it  solely  to  stimula- 
tion of  the  exhibitions,  has  cropped  out 
anew  this  week  as  the  result  of  actual 
sales  recorded  and  orders  to  parts  manu- 
facturers. A  sharp  upward  trend  is  no- 
ticeable. 

While  the  improvement,  in  the  minds  of 
many,  is  attributable  in  great  measure 
to  weather  conditions,  which  naturally 
have  a  tendency  to  hurry  the  spring  de- 
mand, others  insist  that  it  presages  a  re- 
turn to  real  business  and  predict  a  steady 
improvement  that  by  mid-summer  will 
find  the  industry  in  pre-war  normal  con- 
dition. Outstanding  evidence  is  the  atti- 
tude of  the  Paige-Detroit  Motor  Car  Co., 
which  now  is  on  a  schedule  of  40  cars  a 
day,  operating  four  days  a  week  with  the 
plant's  entire  force  of  approximately 
3000  men.  According  to  Paige  officials 
there  are  800  actual  orders  on  the  books, 
and  a  production  schedule  of  1500  cars 
for  March  has  been  outlined. 

Paige  dealers  throughout  the  country, 
according  to  factory  officials,  report  an 
inclination  on  the  part  of  the  public 
everywhere  to  assume  a  buying  attitude, 
and  while  actual  orders  have  shown  no 
great  spurt,  there  is  every  indication, 
dealers  say,  that  brisk  spring  business 
will  begin  during  March  and  increase 
steadily. 

Packard  Ready  to  Expand 

The  same  optimistic  report  was  given 
out  by  officials  of  the  Packard  Motor  Car 
Co.  In  fact,  it  was  said  at  the  Packard 
plant  that  the  average  for  the  present 
week  was  far  in  excess  of  that  for  the 
same  week  last  year  in  point  of  actual 
orders.  The  Packard  plant  is  operating 
with  only  about  1000  employees  and 
building  approximately  25  per  cent  of  the 
normal  schedule.  Packard  officials  say 
if  sales  continue  to  increase  in  the  next 
few  weeks  as  they  have  in  the  last  two, 
the  factory  force  and  output  will  have  to 
be   materially  increased. 

Fred  Glover,  general  manager  of  the 
Timken  Roller  Bearipg  Co.,  expressed 
himself  gratified  with  the  signs  of  im- 
provement. His  company,  Glover  said, 
had  received  orders  in  much  better  vol- 
ume for  February,  while  the  great  im- 
provement in  orders  for  March  clearly 
indicated  that  the  return  to  normal  would 
soon  be  under  way  vigorously. 


GOODYEAR  SCHEDULE 
INCREASED  TO  60,000 

AKRON,  Feb.  22— The  Goodyear 
Tire  &  Rubber  Co.  to-day  went  on 
a  production  basis  of  60,000  tires 
weekly  increasing  from  38,000  and 
increasing  the  operating  time  from 
four  eight  hour  days  each  week  to 
five  eight  hour  days  a  week,  with 
no  additional  men  being  put  on. 
This  is  the  first  substantial  increase 
in  production  announced  by  any  Ak- 
ron rubber  company  and  is  the  first 
increase  by  Goodyear  since  the  be- 
ginning of  refinancing  negotiations. 
The  company  at  its  peak  last  sum- 
mer, was  making  33,000  tires  daily 
in  the  Akron  plant.  Goodyear's  an- 
nouncement, coupled  with  a  ship- 
ment of  30,000  tires  to  Henry  Ford 
by  Ihe  Goodrich  company  indicates 
a  steady  upward  trend  in  the  tire 
industry. 


Continental  Motors 

Adds  1,000  to  Force 

NEW  YORK,  Feb.  21— Business  of  the 
Continental  Motors  Corp.  is  increasing, 
according  to  an  optimistic  statement  on 
the  business  outlook  made  by  G.  W.  Yeo- 
man, vice-president  and  treasurer  of  the 
company,  in  response  to  a  request  for  in- 
formation made  by  Sidney  S.  Meyers, 
general  counsel  of  the  Motor  and  Acces- 
sory Manufacturers'  Association.  After 
pointing  out  the  impetus  given  by  the 
New  York  and  Chicago  shows,  Yeoman 
said  that  nearly  1000  men  have  been 
added  to  the  force  employed  in  the  De- 
troit plant  to  get  out  this  month's  de- 
mands and  that  orders  for  delivery  for 
March  will  be  from  30  to  40  per  cent 
greater  than  February. 

"If  anyone  tells  you  this  is  only  a  little 
spurt  and  that  the  demand  will  decrease, 
tell  them  they  are  crazy,"  said  Yeoman. 
"Sixty  to  90  days  from  now  the  automo- 
bile business,  through  the  possibilities  of 
liquidating  large  stocks  of  inventory, 
should  be  in  a  very  advantageous  posi- 
tion to  again  establish  itself  on  a  cash 
basis.  The  sale  of  trucks  has  not  yet 
Started  in  any  volume,  although  we  have 
orders  on  hand  from  about  60  per  cent 
of  our  customers  for  shipment  the  latter 
part  of  February  and  for  the  months  of 
March  and  April. 
Necessary  as  Foodstuffs 

"Our  entire  organization  is  of  the  firm 
belief  that  the  automobile  and  truck  in- 
dustry is  built  on  a  strong  foundation 
and  that  its  products  are  as  necessary 
to  the  upbuilding  of  this  country  as  the 
raising  of  foodstuffs  and  other  so-called 
staple  articles." 


Kalamazoo  Plants 
Increase  Operations 

Definite  Increase  in  Business  Ex- 
perienced Since  Shows — See 
Complete  Recovery 

KALAMAZOO,  MICH.,  Feb.  21— "Just 
as  it  has  in  times  past,  the  automobile 
industry  will  lead  business  in  this  coun- 
try back  to  prosperity"  said  Christian 
Girl,  president  of  the  C.  G.  Spring  Com- 
pany, during  a  discussion  of  the  outlook 
for  business  in  the  near  future. 

"Distribution  is  still  the  weakest  link 
in  the  chain  of  American  industry"  ad- 
ded Girl.  "It  is  the  close  affiliation  of 
the  automobile  with  the  problems  of  dis- 
tribution and  the  need  of  motor  cars  and 
trucks  to  solve  these  problems  that  will 
tend  to  a  steady  revival  of  the  automo- 
bile business.  This  revival  will  not  be 
an  over-night  affair  like  the  recent  sus- 
pension.    It  will  come  gradually. 

"We  have  suffered  from  a  hard  fever. 
While  we  no  longer  have  the  fever,  we 
are  weaker  than  when  the  fever  raged. 
It  will  take  time  to  convalesce,  but  recov- 
ery is  certain.  I  look  for  over  50  per 
cent  production  this  year  and  normal 
business  in  1922." 

The  C.  G.  Spring  Co.  is  already  feel- 
ing the  effects  of  the  coming  better  times. 
Inquiries  are  common  and  many  substan- 
tial orders  are  being  booked.  The  work- 
ing force  will  be  increased  steadily  as 
business  requires.  This  also  applies  to 
other  Kalamazoo  manufacturers  allied 
with  the  automobile  industry.  The  re- 
cent depression  is  gradually  disappear- 
ing and  is  being  succeeded  by  a  feeling  of 
optimism. 

"We  are  now  running  about  60  per 
cent  of  our  capacity"  said  J.  D.  Bobb, 
president  of  the  Limousine  Body  Co. 
"I  look  for  a  substantial  increase  in  busi- 
ness by  spring. 

Substantial  Orders  Received 

"The  outlook  is  flattering"  said  F.  P. 
D'Arcy,  president  of  the  D'Arcy  Spring 
Co.  "During  the  past  few  days  we  have 
received  several  substantial  orders  and 
the  inquiries  at  hand  indicate  there  will 
be  plenty  to  do  later  on.  Our  plant  is 
now  operating  on  about  33  per  cent 
capacity,  but  the  number  of  employees 
will  be  steadily  increased.  The  fact  that 
we  intend  to  reorganize  and  recapitalize 
indicates  that  we  are  looking  for  a  larger 
business  in  the  future  than  in  the  past." 

James  I.  Handley,  president  and  gene- 
ral manager  of  the  Handley-Knight  Co., 
reports  orders  on  the  companies  books 
for  over  $250,000,  all  to  be  filled  by 
April. 

"Conditions  have  improved  greatly 
(Continued  on  page  482) 
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St.  Louis  Estimates 
750  Sales  at  Show 

Total  Business  Done  Is  Expected 
to     Exceed     $1,000,000— At- 
tendance Mark  Highest 


ST.  LOUIS,  Feb.  18 — From  the  view- 
points of  attendance,  merchandising, 
sales  and  the  procuring  of  prospect  lists, 
the  fourteenth  annual  automobile  and 
accessory  show,  held  in  this  city  last 
week,  was  without  question  the  most 
successful  of  all  St.  Louis  exhibitions, 
according  to  Robert  E.  Lee,  president 
of  the  St.  Louis  Automobile  Manufac- 
turers and  Dealers  Association,  and  man- 
ager of  the  show. 

Every  exhibitor  reported  sales  daily, 
almost  from  the  time  the  doors  were 
opened.  An  incomplete  analysis  of  the 
business  consummated  during  the  week 
make  a  total  of  approximately  750  cars 
sold.  Considering  $1,500  as  an  average 
price,  the  total  will  surpass  the  million 
dollar  mark.  This  represents  an  in- 
crease of  a  minimum  of  10  per  cent  over 
the  sales  negotiated  during  the  1920 
exhibition,  according  to  Lee. 

The  total  attendance,  including  the 
record  breaking  crowd  of  22,000  on  the 
opening  night,  amount  to  a  20  per  cent 
increase  over  last  year's  show  and 
reached  105,000.  This  is  the  greatest 
number  of  persons  ever  attending  a  St. 
Louis  automobile  display.  "An  out- 
standing feature  of  the  show  is  the  fact 
that  exhibitors  obtained  prospect  lists 
much  larger  than  those  recorded  during 
previous  shows,"  said  Lee.  "This  proves 
that  the  public  is  again  in  the  buying 
mood  and  the  fear  of  continued  business 
depression  is  allayed." 

Because  of  the  unusual  interest  which 
the  public  showed  during  the  exhibits 
last  week,  the  dealers  are  predicting  that 
during  the  spring  months  there  will  be 
a  shortage  of  cars.  On  Feb.  1  the  St. 
Louis  association  in  making  its  monthly 
canvass  of  the  number  of  unsold  motor 
cars  in  the  city,  found  that  the  stock 
was  far  below  that  which  the  dealers 
usually  carry  at  this  time  of  the  year. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

Columbus,  brought  a  similar  suit  against 
the  corporation  and  officers,  but  it  was 
dismissed.  Several  indictments  have 
been  returned  against  Pittman,  one  of 
which  is  for  the  embezzlement  of  $200 
and  another  for  circulating  a  circular 
tending  to  reduce  the  value  of  stock. 
This  is  the  result  of  a  circular  issued 
telling  of  the  alleged  illegal  financial 
transactions  of  the  company.  The  annual 
stockholders'  meeting  of  the  Templar  Co. 
is  scheduled  for  March  1. 


Sales  Sentiment  Grows 

Throughout  Country 

WASHINGTON,  Feb.  21— Business 
conditions  will  improve  from  now  on, 
says  Archer  Wall  Douglas,  chairman  of 
the  Committee  of  Statistics  and  Stand- 
ards of  the  Chamber  of  Commerce  of  the 
United  States,  in  his  monthly  review  of 
business  issued  to-day. 

"The  most  convincing  evidence  that  we 
are  on  the  high  road  to  recovery,"  Mr. 
Douglas  said,  "is  found  in  the  universal 
report,  brought  by  traveling  salesmen 
from  every  section  of  the  country,  of 
steadily  growing  sentiment  that  business 
will  be  better  in  the  spring — not  a  sud- 
den return  to  prosperity,  which  is  neither 
likely  nor  desirable,  but  a  slow  and  nat- 
ural working  out  of  those  processes  of 
liquidation  which  are  now  in  full  opera- 
tion." 


Gasoline  Prices  Drop 

Six  Cents  in  Mid-West 

NEW  YORK,  Feb.  21— Gasoline  prices 
have  been  reduced  from  1  to  6  cents 
a  gallon  in  the  principal  cities  east  of  the 
Rocky  Mountains,  but  no  reductions  have 
been  made  as  yet  on  the  Pacific  Coast. 
Reductions  of  3  cents  have  been  made 
throughout  the  eastern  territory  and  of 
4  cents  in  the  middle  west.  In  the  mid- 
continent  and  southwest  territory  prices 
have  declined  in  some  cities  as  much 
as  6  cents  a  gallon  from  the  peak  of 
1920.  The  lowest  price  is  in  Kansas 
City  where  it  is  21  cents  a  gallon,  with 
St.  Louis  second  at  22.5  cents.  Chicago 
and  Houston,  Tex.,  are  tied  for  third 
place  at  23  cents.  The  price  is  highest 
at  Butte,  Mont.,  where  it  is  31  cents. 
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Medium  Priced  Cars 
Lead  New  York  Sales 

General    Improvement   Noted   in 

All  Classes — Dumping  Slows 

Truck  Sales 

NEW  YORK,  Feb.  21— More  motor 
cars  were  sold  in  New  York  during  the 
past  week  than  in  any  similar  period  in 
several  months.  The  upward  trend  of 
the  market  is  not  confined  to  any  par- 
ticular car,  or  class  of  cars.  The  return 
to  buying  has  been  general  and  for  the 
first  time  in  many  weeks  there  is  a  dis- 
tinct demand  for  cars  that  is  evidencing 
itself  in  many  ways. 

The  largest  sales  increase  was  made 
in  the  medium  price  class.  Three  dealers 
in  this  class  reported  sales  for  the  first 
18  days  of  February  to  be  33%  per  cent 
above  the  same  period  in  1920.  While 
several  of  the  others  did  not  approach 
this  mark,  all  had  experienced  increased 
business. 

There  also  was  an  appreciable  increase 
in  the  demand  for  the  higher  priced  cars. 
Most  of  the  "quality  class"  dealers  re- 
ported business  increases  that  were  dis- 
tinctly  satisfactory. 

In  this  class,  as  well  as  in  the  medium 
priced  car  class,  there  was  a  marked  in- 
crease in  the  demand  for  open  cars. 
Early  spring  delivery  orders  in  open  mod- 
els in  the  higher  priced  cars  were  partic- 
ulai'ly  noticeable. 

While  there  is  no  marked  improvement 
in  the  truck  market,  there  is  evidence  of 
an  early  upward  trend  of  the  extremely 
low  sales  record.  The  truck  dealers  are 
watching  closely  the  effects  of  the  sale 
here  of  some  of  the  A.  E.  F.  equipment 
in  the  past  few  days.  It  is  felt  that  the 
natural  spring  demand  for  trucks  may 
be  somewhat  diluted  this  year  if  these 
trucks  are  dumped  on  the  market. 

There  has  been  little  appreciable  de- 
mand for  used  cars,  although  the  market 
is  slightly  better.  Some  of  the  dealers 
have  had  inquiries  for  used  cars  for  ex- 
port to  Belgium  and  a  few  lower  Euro- 
pean countries. 


Stock  Accounting  Asked 

in  New  Templar  Suit 

COLUMBUS,  Feb.  19— N.  P.  Clyburn, 
former  prosecutor  of  Ross  County,  now 
a  resident  of  Washington,  has  brought 
suit  in  the  Franklin  County  Courts  ask- 
ing for  a  receiver  for  the  Templar 
Motors  Co.  of  Cleveland.  Included  in 
the  action  is  a  complaint  against  M.  F. 
Bramely,  president  of  the  Templar  Co., 
and  W.  O.  Cooper,  head  of  the  W.  O. 
Cooper  Co.,  the  stock  selling  agents,  for 
an  accounting  on  the  allegation  that  the 
two  named  persons  received  $2,500,000 
or  thereabouts  for  the  sale  of  stock 
illegally.  Former  Attorney  General  F. 
S.  Monnett  of  Columbus  is  plaintiffs' 
attorney. 

B.  Pittman,  formerly  sales  manager, 
who  is  now  in  the  brokerage  business  in 


DISCUSS    TRUCK     PARTS    SERVICE 

CHICAGO,  Feb.  24— A  committee  of 
the  Motor  Truck  Manufacturers  Associa- 
tion consisting  of  O.  Armleder  of  the  O. 
Armleder  Co.,  M.  Cook  of  the  Service 
Motor  Truck  Co.,  and  J.  W.  Stevenson  of 
the  Indiana  Truck  Corp.,  will  meet  with 
representatives  of  units  and  parts  mak- 
ers at  the  Hotel  La  Salle  here  to-day  to 
discuss  with  them  the  subject  of  estab- 
lishing their  own  distributing  and  ser- 
vice stations.  This  meeting  was  sched- 
uled for  Detroit  on  Feb.  18  but  was  post- 
poned. 

COLUMBIANA      RECEIVER      ASKED 

EAST  LIVERPOOL.  OHIO,  Feb.  21— 
A  petition  has  been  filed  at  Lisbon  ask- 
ing for  the  appointment  of  a  receiver 
for  the   Columbiana   Rubber  &   Tire  Co. 


AUTOCAR    ADDS    TWO    DIRECTORS 

PHILADELPHIA,  Feb.  21— The  board 
of  directors  of  the  Autocar  Co.,  Ardmore, 
Pa.,  has  been  increased  from  seven  to 
nine  by  the  addition  to  the  board  of  J. 
Howard  Reber  and  Roscoe  T.  Anthony. 
The  other  directors  were  re-elected  and 
they  in  turn  re-elected  the  old  officers. 
David  S.  Ludlum  is  president  of  the  com- 
pany. 


EVERED  SOLD  TO  TWIN  PORTS 

SUPERIOR,  WIS.,  Feb.  21— The  Twin 
Ports  Steel  &  Tractor  Co.,  which  was  in- 
corporated recently  with  $250,000  capital, 
has  taken  over  the  entire  business  and 
works  of  the  Evered  Foundry  &  Machine 
Works  here.  It  will  continue  the  manu- 
facture of  gas  tractors,  hoisting  engines 
and  power  winches,  but  will  also  take  on 
jobbing  orders  for  pattern,  casting  and 
machine  work. 
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Trucks  Find  Place 
At  Machinery  Shows 

Manufacturers      Encouraged     by 

Roads  Exhibit  Results,  to  Take 

Mine  Show  Space 

CHICAGO,  Feb.  19— Although  manu- 
facturers have  not  been  disposed  to 
stage  a  separate  truck  show  in  this  city, 
they  are  at  the  same  time  taking  ad- 
vantage of  every  opportunity  to  put 
their  product  before  the  public  through 
the  medium  of  other  shows  into  which 
a  display  of  motor  trucks  fits  well.  This 
was  shown  in  their  use  of  the  Good 
Roads  Show. 

A  still  truck  show,  it  has  been  felt, 
lacks  the  magnetic  power  that  a  show 
in  motion  has,  and  the  manufacturers 
saw  in  working  machinery,  such  as  that 
used  in  road  building,  this  desired  touch. 
Thousands  of  road  builders  attended  the 
good  roads  show  and  while  their  inter- 
est did  not  center  in  the  trucks  when 
they  came,  nevertheless  they  could  not 
help  but  see  them  once  they  were  there. 

Now  comes  another  show,  the  mining 
machinery  show,  which  is  to  be  held  in 
Chicago  some  time  in  the  fall  and  possi- 
bly on  the  Government  pier.  Manufac- 
turers appealed  to  the  good  roads  build- 
ers with  their  exhibits  of  last  week;  in 
the  fall  they  will  send  forth  their  mes- 
sage to  the  mine  operator  and  show  him, 
just  as  they  showed  the  road  builder,  how 
essential  the  motor  truck  is  in  his  line 
of  business.  The  approaching  mining 
show  will  be  a  show  in  motion,  just  as 
the  good  roads  exhibit  was,  and  the  truck 
manufacturer  will  make  capital  of  it. 
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chamber  and  the  officers  of  the  company 
which  has  been  in  existence  for  three 
years.  An  extensive  investigation  of  the 
tractor,  the  cost  of  manufacture,  the 
probable  market  for  it  and  the  financial 
situation  in  which  the  company  finds  it- 
self, all  has  been  investigated. 

J.  C.  Siemon,  president  of  the  corpo- 
ration, is  a  business  man  well-known  in 
Canada  and  Buffalo.  A  number  of 
prominent  Rochesterians  have  interested 
themselves  financially  in  this  company. 
President  Siemon  announces,  however, 
that  additional  capital  will  be  needed  to 
establish  the  plant  in  Rochester.  He  is 
looking  for  quarters  for  a  site  at  the 
present  time. 
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Wisconsin  Factories 

Resume  on  Large  Scale 

MILWAUKEE,  Feb.  21— Passenger 
car  manufacturers  in  Milwaukee  and 
Wisconsin  are  steadily  increasing  work- 
ing forces  in  order  to  handle  current 
orders  for  immediate  and  near-future 
delivery.  In  Milwaukee,  the  four-cylin- 
der division  of  Nash  Motors  Co.,  Ken- 
osha, which  was  down  for  several  weeks, 
is  employing  more  than  400  men.  The 
Milwaukee  assembling  plant  of  Ford  has 
resumed  work  and  is  rapidly  reaching 
its  normal  schedule  of  115  cars  a  day. 
Manufacturers  of  automotive  materials, 
parts  and  equipment  likewise  find  condi- 
tions more  encouraging  and  are  making 
gradual  increase  in  working  forces  and 
output.  A  considerable  number  of  men 
have  been  notified  to  report  for  work 
March  1  and  15,  and  in  the  meantime 
a  few  men  are  being  taken  back  every 
day. 


SIEMON'    SELECTS    ROCHESTER 

ROCHESTER,  Feb.  21— Assurances 
that  the  Siemon  Tractor  Corp.  will  es- 
tablish its  plant  in  Rochester  have  been 
given  to  the  industrial  development  com- 
mittee of  the  Chamber  of  Commerce 
here.  Negotiations  have  been  in  progress 
for    the    past    few    weeks    between    the 


Briscoe  Schedules  12,000 

for  1921  Production 

DETROIT,  Feb.  18— Waring  Sher- 
wood, advertising  manager  of  Briscoe 
Motors  at  Jackson,  in  reply  to  rumors 
that  the  plant  was  about  to  shut  down, 
has  authorized  the  statement  that  Bris- 
coe is  rapidly  getting  to  normal  produc- 
tion, and  expects  to  reach  that  point  by 
April  1. 

"Our  plant  has  not  been  shut  down  at 
all,"  said  Sherwood.  "We  have  never  at 
any  time  had  less  than  500  men  working, 
and  we  have  put  on  40  additional  men. 
We  are  building  from  15  to  20  cars  a  day, 
and  plan  to  increase  our  force  and  output 
steadily  until  by  April  1  we  expect  to  be 
turning  out  50  cars  a  day.  We  have 
outlined  a  schedule  of  12,000  Briscoes  for 
1921,  and  have  every  reason  to  believe 
we  will  carry  out  that  schedule. 

"There  is  every  indication  of  good 
spring  and  summer  business,  and  our  ac- 
tual sales  before,  during  and  since  the 
National  shows,  convince  us  that  the 
automobile  business  rapidly  is  on  the  up- 
grade. Everything  points  to  splendid 
business  throughout  the  year." 


TOOL  APPLIANCE  ORDERS  GROW 

PHILADELPHIA,  Feb.  18— A  marked 
increase  in  orders  is  recorded  for  the 
first  half  of  February  by  the  Standard 
Shop  Equipment  Co.,  manufacturers  of 
set-up  appliances  for  machine  tools.  This 
company  does  considerable  business  with 
automobile  manufacturers,  so  that  the 
increase  furnishes  another  indication 
that  business  has  started  on  the  up- 
grade. There  is  no  reason  to  believe 
this  increase  has  been  temporary. 


AUTO-LITE   ADDS   200   MEN 

TOLEDO,  Feb.  21— The  Electric  Auto- 
Lite  Corp.,  a  subsidiary  of  the  Willys 
Corp.,  has  called  back  to  work  nearly 
200  former  employees,  making  about  400 
now  employed  out  of  a  normal  3000. 
While  the  outlook  for  the  future  busi- 
ness remains  uncertain,  it  is  more  en- 
couraging than  it  has  been. 


BROCKWAY    STARTS    FULL    FORCE 

CORTLAND,  N.  Y.,  Feb.  21— The 
Brockway  Motor  Truck  Co.  has  resumed 
operations  with  its  full  force  of  200 
employees.  Preparations  are  being  made 
for  the  enlargement  of  the  plant. 


Willys-Overland 

Bankers  Organize 

Protective      Committee      Formed 

Because  of  Close  Association 

With  Willys  Corporation 

NEW  YORK,  Feb.  23— Bank  creditors 
of  the  Willys-Overland  Co.,  Inc.,  have 
formed  a  committee  headed  by  Ralph 
Van  Vechten  of  the  Continental  and 
Commercial  Bank  of  Chicago  to  protect 
their  interests.  The  committee  includes 
John  Sherwin  of  Cleveland,  Joseph 
Wayne,  Jr.,  of  Philadelphia,  and  several 
representatives  of  New  York  banks  and 
banking  houses. 

The  committee  was  formed  because  of 
the  close  relations  existing  between  the 
Willys-Overland  Co.  and  the  Willys 
Corp.  The  affairs  of  the  Willys  Corp. 
have  been  taken  over  by  a  bankers'  com- 
mittee which  is  working  in  harmony 
with  another  committee  representing 
merchandise   and  construction  creditors. 

The  banks  interested  in  the  Willys- 
Overland  Co.  are  by  no  means  identical 
with  those  which  have  made  heavy  loans 
to  the  Willys  Corp.,  and  the  Chase  Na- 
tional of  New  York,  which  is  probably 
the  largest  bank  creditor  of  the  corpora- 
tion, is  not  represented  on  the  other  com- 
mittee. It  is  understood,  however,  that 
the  two  committees  do  not  conflict  in 
any  sense  and  that  they  will  co-operate 
so  far  as  possible  for  the  good  of  the 
two  companies. 

The  affairs  of  Willys-Overland  are 
not  involved  directly  with  those  of  the 
Willys  Corp.,  although  27  per  cent  of 
its  common  stock  is  owned  by  the  cor- 
poration. It  is  understood  that  no  re- 
financing is  contemplated  for  Willys- 
Overland  in  the  immediate  future  nor 
has  any  merchandise  creditors'  com- 
mittee been  formed  up  to  this  time. 

Large  blocks  of  the  first  and  second 
preferred  stock  of  the  Willys  Corp.  have 
been  deposited  with  protective  commit- 
tees which  have  been  formed,  and  pre- 
liminary conferences  already  have  been 
held  with  the  bankers'  committee. 


KELSEY     WHEEL     PLANT     STARTS 

MEMPHIS,  TENN.,  Feb.  21— Follow- 
ing an  inactive  period,  the  Kelsey  Wheel 
Co.,  large  manufacturers  of  wheels  and 
automobile  bodies,  began  a  general  re- 
sumption this  week  with  100  employees 
at  work.  Ten  per  cent  capacity  runs 
were  started  and  from  week  to  week  a 
return  to  normal  standards  will  be  ac- 
complished. The  company  employs  about 
800  men  under  normal  conditions. 


ALLEN  RESUMES  ON  NEW  ORDERS 

COLUMBUS,  Feb.  21— The  receivers 
for  the  Allen  Motor  Co.  have  opened  the 
Columbus  factory,  which  was  closed  down 
recently  for  inventory,  with  about  100 
men  employed.  Orders  for  a  large  ship- 
ment of  cars  were  received  recently  and 
mail  orders  are  coming  in.  The  plant  is 
l>oing  operated  on  about  a  50  per  cent 
basis. 
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Tariff  Rule  Hurts 
Cars  at  Paris  Show 

American  Place  Selection  Follows 

British,   Italian   and   Belgian 

— German  Cars  Barred 

PARIS,  Feb.  1— Regulations  for  the 
Paris  automobile  show,  to  be  held  in  the 
Grand  Palais  from  Oct.  5  to  16  next,  pro- 
vide for  twelve  classes  covering  the  en- 
tire automotive  industry,  with  the  excep- 
tion of  aviation.  On  the  main  floor, 
which  will  be  reserved  to  automobile 
exhibits,  stands  of  40,  60  and  80  square 
metres  will  be  provided,  with  prices 
varying  from  120  to  500  francs  per 
metre,  according  to  position.  The  rental 
of  the  best  and  biggest  stands  will,  there- 
fore, be  40,000  francs,  and  the  smallest 
stand  on  the  ground  floor  will  cost  4800 
francs.  The  above  prices  comprise  elec- 
tric lighting  and  all  decoration. 

Manufacturers  belonging  to  Allied 
nations  are  admitted  on  the  same  terms 
as  French  firms,  providing  they  have 
taken  part  in  three  previous  Paris  shows 
and  on  condition  that  their  pre-war  im- 
port duties  were  not  higher  than  15 
per  cent  ad  valorem.  Under  this  rule 
American  firms  do  not  have  the  same 
choice  as  British,  Belgian  and  Italian 
manufacturers.  Special  positions  will 
be  reserved  for  American  firms,  and  for 
manufacturers  belonging  to  nations  who 
were  neutral  during  the  war.  Late 
enemy  nations  will  not  be  admitted. 

The  Paris  show  is  handled  by  a  com- 
mittee composed  of  delegates  from  the 
leading  French  automobile  trade  associa- 
tions, with  Henry  Cezanne  as  general 
manager.  The  balance  remaining  after 
all  expenses  have  been  paid  will  be 
disposed  of  as  follows:  Thirty  per  cent 
to  be  given  to  organizations  existing  for 
the  benefit  of  the  French  automobile 
industry,  and  70  per  cent  to  be  returned 
to  exhibitors  in  proportion  to  the  rental 
they  have  paid  for  their  stands.  Price 
of  admission  to  the  show  will  be  10 
francs  on  the  opening  day  and  on  Fri- 
days, and  3  francs  on  all  other  days. 

Requests  for  space  should  be  sent  to 
the  offices  of  the  organizing  committee, 
51  Rue  Pergolese,  Paris,  not  later  than 
June  1,  1921.  The  drawing  of  lots  for 
positions  will  take  place  from  Aug.  1, 
but  applications  received  after  June  1 
will  only  be  considered  after  other  re- 
quirements have  been  met.  Exhibitors 
in  the  Paris  show  must  undertake  not 
to  take  part  in  any  exhibition,  race,  or 
competition  not  approved  by  the  Na- 
tional  Automobile  Federation. 
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competing  with  them.  Not  only  has 
passenger  traffic  on  state  railways  been 
cut  down  by  the  use  of  private  motor 
cars,  but  freight  traffic  has  also  been 
seriously  affected  by  motor  vans.  Every 
time  freight  rates  are  raised  more  per- 
sons avoid  use  of  the  railways  and  the 
truck  service  has  become  a  formidable 
rival  for  the  transportation  of  goods, 
especially  as  they  can  provide  door  to 
door  delivery. 

One  motor  truck  company  proposes  to 
establish  a  service  between  Italian  and 
French  ports  and  Switzerland,  thus 
taking  goods  coming  from  the  United 
States  direct  to  Swiss  warehouses  on 
motor  vans. 


Swiss  Railroads  Seek 

Truek  Line  Regulation 

NEW  YORK,  Feb.  21— Dispatches 
from  Switzerland  say  that  the  use  of 
motor  trucks  for  transporting  goods  in 
that  country  has  become  so  extensive 
that  the  Swiss  state  railways  have  re- 
quested the  government  to  take  legal 
measures  to  prevent  private  firms  from 


Receiver  Is  Appointed 

for  American-British 

NEW  YORK,  Feb.  21— George  C.  Van- 
Tuyl,  Jr.,  has  been  appointed  by  Federal 
Judge  Knox  as  receiver  for  the  Ameri- 
can &  British  Mfg.  Corp.,  New  York, 
in  a  suit  brought  by  the  American  & 
British  Securities  Co.,  a  creditor,  for 
$37,516.  The  petitioning  creditor  is  a 
Delaware  corporation.  Its  claims  are 
for  money  loaned,  but  it  also  holds 
23,265  shares  of  the  preferred  stock 
of  the  manufacturing  corporation  and 
31,-277  shares  of  the  common.  The  bond 
of  the  receiver  has  been  fixed  at  $20,000. 

The  petition  alleges  that  the  defendant 
company  is  financially  embarrassed,  al- 
though it  is  considered  solvent.  It  is 
stated  that  in  the  summer  of  1919  the 
American  &  British  Mfg.  Co.  entered 
into  a  contract  to  construct  automobiles 
on  a  quantity  basis  and  that  in  order 
to  complete  the  contract  it  had  to  sublet 
certain  parts  of  it.  After  making  its 
agreements,  a  strike  broke  out  in  the 
plant  of  one  of  the  sub-contractors,  and 
because  of  this  labor  trouble,  the  busi- 
ness of  the  manufacturing  company  was 
put  back  for  nearly  a  year,  but  it  con- 
tinued to  manufacture  other  parts,  and 
in  so  doing  used  up  all  its  funds,  which 
amounted  to  more  than  $1,000,000.  This 
is  stated  to  be  the  cause  of  the  present 
trouble.  Plants  of  the  company  are  at 
Bridgeport,  Conn.,  and  Providence. 


COMMITTEE    TO    DIRECT    PREMIER 

INDIANAPOLIS,  Feb.  21— The  board 
of  directors  of  the  Premier  Motor  Corp. 
has  appointed  a  special  committee  to 
direct  the  affairs  of  the  company  because 
of  the  death  of  Dr.  L.  S.  Skelton,  presi- 
dent. This  committee  is  headed  by  I.  F. 
Schaefer  and  includes  Newton  P.  Hutch 
inson,  A.  Follansbee,  J.  D.  Sutherland, 
the  Fletcher  American  National  Bank 
and  the  George  W.  Goethals  Co.  The 
Goethals  company  has  been  retained  to 
make  a  complete  study  of  the  Premier 
situation. 


MERCEDES  SOON  TO  ARRIVE 
CHICAGO,  Feb.  18— The  new  6-cylin- 
der  Mercedes  car  is  expected  to  arrive 
in  this  country  in  the  next  thirty  days. 
It  will  sell  for  $10,500,  chassis  complete, 
and  will  be  handled  in  the  Chicago  ter- 
ritory by  the  Mercedes  Agency,  30  North 
Michigan  Boulevard. 


February  2U,  1921 

British  May  Change 
Yearly  Show  Plan 

Annual    Olympic    Exhibit    Loses 

Favor  With  Manufacturers — ' 

Not  Justified  by  Trade 

LONDON,  Jan.  27—  (Special  Corre- 
spondence)— The  statement  which  has 
been  rife  to  the  effect  that  the  next  Olym- 
pia  car  show  is  to  be  held  in  September, 
is  at  best  premature,  and  most  probably 
quite  impossible  of  being  realized.  It 
would  be  nearer  to  the  truth  to  state 
that  a  movement  finds  increasing  favor 
in  the  trade  to  forego  the  yearly  show, 
but  it  is  not  so  certain  whether  the  vieio 
iyiclines  to  a  more  or  less  total  abayidon- 
img  of  the  show  or  to  holding  it  in  alter- 
nate years,  as  in  Paris. 

Considering  that  cars  are  becoming 
stereotyped  in  design,  that  standardiza- 
tion bids  fair  to  reduce  varieties  of  types 
and  makes,  and,  above  all,  that  the  show 
is  a  tax  on  the  industry,  it  is  not  sur- 
prising that  the  matter  of  abandoning 
an  annual  show  is  becoming  prominent 
in  the  trade. 

Last  year's  show  is  reported  to  have 
yielded  a  normal  year's  profit  despite 
much  higher 'administrative  and  other 
costs.  Nevertheless  it  was  not  justified 
by  the  trade  it  brought,  so  that  on  this 
account  and  others,  it  is  not  surprising 
that  the  movement  against,  at  least  a 
yearly  show,  is  gaining  support. 

Dealers  as  a  body,  especially  the  lead- 
ing ones,  are  averse  from  a  yearly  show. 
They  say  that  they  can  do  all  their  busi- 
ness locally,  and  that  the  show  period 
tends  to  disturb  normal  business.  Manu- 
facturers who  dissent  from  the  yearly 
show  ideal  say  that  its  purpose  so  far 
as  it  is  a  means  of  financing  the  trade 
society  can  be  accomplished  by  a  levy  on 
members,  varying  with  their  turnover 
and  output  or  some  other  reasonable 
means  of  assessment. 


DUDLO    EXTENDS   PLANT  SITE    , 

FORT  WAYNE,  IND.,  Feb.  19— The 
Dudlo  Co.,  which  in  normal  times  em- 
ploys about  1000  men,  has  announced 
the  purchase  of  six  acres  of  ground  ad- 
joining its  present  plant  upon  which 
additional  buildings  will  soon  be  erected. 
The  company  makes  insulated  wire  for 
automobiles  and  other  automotive  prod- 
ucts. Its  principal  customer  is  the  Ford 
company.  At  the  present  time  the  plant's, 
departments  which  work  on  Ford  ma- 
terial are  shut  down. 


DUPLEX  OFFICERS  ELECTED 

BEAVER  DAM,  WIS.,  Feb.  21— At 
the  annual  meeting  of  the  Duplex  Stor- 
age Battery  Co.  of  Beaver  Dam,  Wis.,  a 
$1,000,000  corporation  manufacturing 
storage  batteries,  the  following  officers 
were  elected:  President,  John  W.  Den- 
iger;  vice-president,  John  V.  Zweck;  sec- 
retary and  general  manager,  Peter  M. 
Kettenhofen;  treasurer,  M.  A.  Jacobs. 
The  directorate  was  increased  to  two 
members. 
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S.  T.  D.  Enter  3  Cars 
For  Indianapolis 

Sunbeams  and  Talbot-Darracq  to 

Be  Driven  by  Boillot,  Resta 

and  Tbomas 

PARIS,  Feb.  5 — (Special  Corre- 
spondence)—  The  European  representa- 
tive of  the  Indianapolis  Motor  Speedway 
Co.  has  received  the  official  entries  of 
one  Talbot-Darracq  and  two  Sunbeam 
cars  for  the  next  500-mile  race  on  the 
Hoosier  track.  Andre  Boillot  has  been 
selected  to  drive  the  Talbot-Darracq,  and 
Dario  Resta  and  Rene  Thomas  will  be 
at  the  wheel  of  the  two  Sunbeams.  All 
three  men  have  had  previous  experience 
at  Indianapolis;  Thomas  and  Resta  each 
having  finished  first  and  second  in  pre- 
vious races.  Until  this  year  Andre  Boil- 
lot was  a  member  of  the  Peugeot  team. 

The  Talbot-Darracq  and  the  Sunbeam 
cars  form  part  of  the  Franco-British 
syndicate  known  as  the  S.  T.  D.,  compris- 
ing Sunbeam,  Talbot  and  Darracq.  There 
is  one  experimental  department,  under 
the  control  of  Louis  Coatalen,  for  the 
three  firms,  and  the  racing  cars  are  con- 
sequently all  of  one  design.  The  Sun- 
beams, however,  have  been  built  at  Wolv- 
erhampton, England,  while  the  Talbot- 
Darracq  are  being  produced  at  the  Dar- 
racq factory,  near  Paris.  For  the  first 
time   eight    cylinder    ahead    engines    are 
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being  built,  the  bore  and  stroke  being 
65  by  112  mm.,  which  brings  the  piston 
displacement  just  inside  the  3-litre  limit. 
Louis  Coatalen,  who  will  accompany 
his  team,  states  that  the  cars  will  be 
rushed  back  to  France  immediately  after 
the  Indianapolis  race  in  order  to  take 
part  in  the  French  Grand  Prix  at  Le 
Mans,  on  July  24.  In  the  French  classic 
the  S.  T.  D.  combination  will  have  seven 
mounts,  as  follows:  two  Sunbeams,  driv- 
ers Andre  Boillet  and  Rene  Thomas; 
three  Talbot  Darracq,  drivers  Zobrowski, 
Seagreave  and  H.  J.  Cooper,  and  two 
Talbots  to  be  handled  by  K.  Lee  Guin- 
ness and  D.  Resta. 


Moto-Meter  Establishes 

European  Production 

NEW  YORK,  Feb.  21 — Arrangements 
for  the  establishing  of  branch  factories 
of  the  Moto-Meter  Co.,  Inc.,  of  Long 
Island  City,  in  England  and  France,  have 
been  made  by  President  George  H.  Town- 
send  and  E.  V.  Hennecke,  the  sales  man- 
ager, who  recently  returned  from  abroad. 
The  Benjamin  Electric  Co.,  Ltd.,  of  Tot- 
tenham, London,  will  have  charge  of  the 
manufacture  in  England,  and  the  French 
factory  will  be  conducted  at  50  Avenue 
de  la  Grand  Armee,  Paris,  by  F.  Repres- 
seau  et  Cie.  Both  factories  already  are 
in  operation. 

A  Canadian  factory  will  be  operated 
at  Hamilton,  Ont.,  under  the  direction 
and  supervision  of  the  home  office.  S. 
E.  Ryder  will  be  in  active  charge. 


France  Makes  Changes  in  Regulations  Governing 

Fuel  Consumption  Tests  to  Be  Held  at  Le  Mans 


PARIS,  Feb.  5  (Special  Correspond- 
ence)— There  will  be  a  repetition  of  the 
French  fuel  consumption  tests  of  last 
fall  on  May  14  and  15  next,  when  more 
scietific  measures  will  be  adopted  than 
were  possible  for  the  initial  test.  The 
event  will  be  held  on  the  closed  course 
at  Le  Mans,  selected  for  the  French 
Grand  Prix  race.  It  is  10%  miles  round, 
and  practically  level.  A  distance  of 
about  150  miles  will  have  to  be  covered, 
but  by  reason  of  the  shortness  of  the 
course  it  will  be  possible  to  maintain 
accurate  control  over  the  competitors. 

This  year's  event  will  be  open  to  stock 
cars  only,  cyclecars  and  motorcycles 
being  excluded.  Fuel  will  be  given  out 
to  the  competitors  the  day  before  the 
competition,  and  the  cars  will  all  be 
kept  in  a  closed  park  until  the  time  for 
starting.  They  will  then  be  pushed  to 
the  starting  line,  and  as  the  amount  of 
fuel    is    calculated    according    to   piston 


displacement  and  weight,  the  winner  will 
be  the  one  covering  the  greatest  dis- 
tance. 

Among  the  changes  are  a  minimum 
speed  for  each  individual  lap,  and  a 
speed  competition  on  the  day  following 
the  fuel  trials,  without  any  change  being 
made  on  the  carbureter  adjustment. 
Last  year  all  the  competitors  adjusted 
their  carbureters  for  speed  after  the 
fuel  trials.  Any  kind  of  fuel  can  be 
used. 

Six  classes  are  provided  for,  begin- 
ning with  machines  of  61  maximum  cu. 
in.  piston  displacement  and  increasing 
to  a  class  of  more  than  275  cu.  in. 
The  following  table  shows  the  minimum 
weight  for  each  class,  the  minimum 
speed  to  be  maintained,  and  the  allow- 
ance of  fuel,  in  American  gallons,  per 
62  miles.  Corrections  will  be  made  on 
this  amount  according  to  increases  in 
weght  and   in  piston  displacement. 
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Money  Need  Hurts 

British  Industry 

Austin   Would   Defeat   American 
Competition  Witb  Increased  Cap- 
ital— Trade  Has  Bad  Name 

LONDON,  Jan.  27  (Special  Corre- 
spondence)— Sir  Herbert  Austin,  M.P., 
head  of  the  Austin  Motor  Co.,  at  a  meet- 
ing this  week  of  Austin  stockholders 
held  that  the  British  industry  is  under 
capitalized  for  current  and  future  needs. 
He  said  if  it  had  $125,000,000  it  could 
build  cars  just  as  cheaply  as  Ford,  and 
that  competition  in  the  future  with 
British  cars  would  be  less  from  America 
and  more  with  European  countries. 

He  admitted  that  the  motor  trade  had 
"a  bad  name"  among  city  interests,  but 
could  see  no  justification  for  the  fact. 
He  referred  also  to  what  he  considered 
the  unfair  competition  the  British  makers 
have  to  face  in  foreign  countries  and 
in  British  colonies,  and  stated  that  there 
were  thousands  of  foreign  cars  at  for- 
eign and  colonial  ports  awaiting  disposal 
by  auction.  Despite  all  these  difficulties, 
he  stated  that  some  British  firms  were 
selling  treble  more  cars  than  at  the 
corresponding  period  before  the  war. 

The  position,  said  Austin,  is  that  the 
industry  wants  more  capital;  the  city 
investors  think  that  it  has  had  more 
than  enough.  It  is  for  the  public  to 
decide.  In  other  words,  it  is  a  matter  of 
restoring  public  confidence  in  the  indus- 
try's prospects  which,  unfortunately, 
have  been  badly  shaken  by  the  failure 
of  the  trade  to  justify  the  post-war  hope 
for  its  recovery. 


PATENT     OFFICE     BILL     FAVORED 

WASHINGTON,  Feb.  18— The  House 
this  week  accepted  the  conference  report 
on  the  Nolan  bill  providing  for  increases 
in  the  force  and  salaries  in  the  Patent 
Office  and  for  other  purposes.  The  sec- 
tion imposed  by  the  Senate  vesting  au- 
thority with  the  Federal  Trade  Commis- 
sion to  accept  assignment  of  patents  made 
by  government  employees  except  employ- 
ees of  the  Patent  Office,  was  accepted  by 
the  conferees  and  the  house.  The  com- 
mission will  have  power  to  administer 
government  patents  and  the  right  to  say 
who  shall  have  commercial  rights,  where 
the  inventor  surrenders  his  patent  and 
rights  thereto  to  the  government. 

AUTHORIZE  AIRCRAFT  PAYMENTS 

WASHINGTON,  Feb.  19— Manufactur- 
ers of  aircraft  now  engaged  in  fulfilling 
Government  contracts  entered  into  prior 
to  June  30,  1920,  will  be  paid  provided 
the  recommendations  contained  in  the  re- 
port of  the  House  appropriations  com- 
mittee are  approved.  The  fortification 
bill  as  reported  out  carried  a  provision 
authorizing  the  expenditure  of  $688,- 
277.60,  the  sum  requested  by  the  Secre- 
tary of  War.  The  majority  of  these  con- 
tracts are  only  partly  completed  and  the 
manufacturers  advised  the  War  Depart- 
ment that  an  extension  was  required. 
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Big  Tractor  Demand 
Foreseen  in  South 

Diversification   of   Crops   as   Out- 
lined Creates  Wide  Need  for 
Power  Equipment 

ATLANTA,  Feb.  19— That  the  wide- 
spread program  of  crop  diversification 
that  is  to  be  followed  in  the  South  this 
year  will  serve  to  materially  increase 
the  demand  for  tractors  and  power  farm- 
ing machinery,  and  that  the  effect  of 
this  program  will  be  lasting  so  far  as 
the  future  development  and  prosperity 
of  the  power  farming  industry  is  con- 
cerned in  the  South,  is  the  opinion  ex- 
pressed by  the  various  branch  managers 
of  the  manufacturers,  most  of  whom 
maintain  Southern  headquarters  in  At- 
lanta. 

There  is  little  or  no  doubt  but  that  the 
South  will  greatly  reduce  its  cotton 
acreage  this  year.  This  abandoned  acre- 
age will  be  devoted  to  food  and  feed 
crops,  and  with  thousands  of  Southern 
farms  following  this  program  a  broad 
market  is  thus  created  for  power  ma- 
chinery, principally  tractors.  Very  few 
of  those  farmers  who  have  been  devot- 
ing their  time  to  cotton  for  a  number  of 
years,  and  who  will  this  year  abandon 
most  of  their  cotton  acreage  and  diver- 
sify their  crops,  are  equipped  with 
modern   power  machinery. 

Agricultural  experts  of  the  various 
State  departments  contend  that  diver- 
sification, to  be  practiced  with  any  de- 
gree of  real  success,  almost  necessitates 
the  use  of  modern  power  equipment  on 
the  farm,  and  especially  the  use  of  one 
or  more  tractors  for  plowing  and  cul- 
tivating purposes,  and  a  host  of  other 
duties  that  this  machine  is  capable  of 
performing.  Without  such  equipment, 
it  is  pointed  out,  the  shortage  of  farm 
labor  will  serve  to  greatly  reduce  the 
agricultural  production,  as  compared 
with  production  which  could  be  obtained 
under  the  modern  and  scientific  methods 
of  power  farming. 

States  Urge  Motorization 

For  that  reason  the  State  agricul- 
tural departments  of  the  various  South- 
ern States  are  endeavoring  to  convince 
as  many  farmers  as  possible  that  power 
farming  will  solve  the  problem  of  greater 
production,  enable  them  to  get  back  on 
their  feet  and  enjoy  their  full  share  of 
the  prosperity.  The  whole  idea  is  to  get 
as  many  Southern  farmers  as  possible 
to  using  tractors  and  power  machinery 
before  the  1921  spring  planting  season 
is   at  hand. 

In  the  opinion  of  distributors  in 
Atlanta  who  cover  the  whole  South- 
eastern field,  right  now  is  the  time  for 
the  tractor  and  implement  dealers  to 
go  after  the  business.  A  cotton  acreage 
reduction  of  from  33-1/3  to  50  per  cent 
is  an  assured  fact,  and  as  the  farmer 
is  fully  aware  that  his  production  will 
be  materially  lessened  unless  he  does 
operate  his  farm  along  more  scientific 
lines,   he    is   open    for   conviction.       Ex- 
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periences  of  some  dealers  the  past  few 
weeks,  who  are  out  after  the  business, 
has  proven  this  to  be  a  fact. 

The  Southern  farmers  have  had  this 
power  farming  idea  drilled  into  them 
for  the  past  three  years  until  thousands 
of  them  are  now  "convinced."  Power 
machinery  is  not  so  vitally  important 
to  cotton  production,  but  it  is  vitally 
important  to  other  crops,  and  the  farm- 
ers who  will  practice  diversification  this 
year  know  it. 
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Tractor  Study  Shows 
$4.21  Cost  an  Acre 


United  States  Tractor 

Adds  $300,000  Capital 

MENASHA,  WIS.,  Feb.  18— The  U.  S. 
Tractor  &  Machinery  Co.,  at  its  annual 
meeting  decided  to  increase  the  capital 
stock  from  $500,000  to  $800,000  to  ac- 
commodate the  development  of  the  busi- 
ness. During  the  year  the  manufactur- 
ing area  has  been  increased  from  7500 
to  25,000  sq.  ft.  All  of  the  facilities  have 
been  in  production  steadily,  and  since 
Feb.  1,  some  departments  are  operating 
overtime,  and  night  shifts  are  in  pros- 
pect. Branches  have  been  established  at 
Kansas  City,  Minneapolis,  Springfield, 
111.,  and  New  York  City. 

W.  O.  Otis  has  been  appointed  sales 
manager  to  fill  the  vacancy  caused  by 
the  resignation  of  E.  J.  Perkins.  The 
tractor  line  has  been  increased  from  one 
to  three  models,  and  the  line  of  gover- 
nor pulleys  from  one  size  to  six.  Officers 
were  re-elected  as  follows:  President,  J. 
G.  Sailer;  first  vice-president,  Christian 
Walters;  second  vice-president,  George  J. 
Mayer;. treasurer,  Dr.  A.  B.  Jensen;  sec- 
retary and  assistant  treasurer,  G.  D. 
Harris;  assistant  secretary,  G.  E.  Lewis. 


TO    MAKE    TRACTOR    IN    MEMPHIS 

MEMPHIS,  TENN.,  Feb.  21— The  Ideal 
Tractor-Cultivator  Co.,  organized  under 
the  laws  of  Delaware  with  an  authorized 
capital  of  $1,000,000  will  manufacture  a 
newly  patented  farm  tractor  at  Memphis. 
The  new  firm  will  be  located  at  the  plant 
of  the  North  Memphis  Machine  Works 
on  the  Belt  line.  The  machine  works 
will  continue  as  before  this  line  being 
added.  J.  P.  Stanton  will  continue  as 
manager  of  the  plant.  R.  L.  Tolston  of 
Memphis  is  the  inventor  of  the  tractor. 
Officers  of  the  company  are  Robert  F. 
Carr,  president  of  the  Union  Motor  Car 
Co.,  president;  vice-presidents,  W.  J. 
Meyer,  Memphis;  S.  B.  Street,  Colum- 
bus, Miss.;  R.  F.  Moorehouse,  Spring- 
field, Mo.  R  N.  Phillips,  of  Memphis  is 
secretary  and  treasurer. 


STOUGHTON  APPROACHES  NORMAL 

STOUGHTON,  WIS.,  Feb.  21— As  the 
result  of  orders  taken  at  the  various 
shows  held  so  far  this  year,  the  motor 
truck  division  of  the  Stoughton  Wagon 
Co.,  is  increasing  its  force  and  probably 
will  be  employing  a  normal  force  by 
March  1.  Other  departments,  which 
manufacture  farm  wagons,  manure 
spreaders  and  similar  equipment,  are 
still  running  at  a  relatively  small  part 
of  capacity,  but  new  orders  are  being 
received  in  an  encouraging  volume. 


Depreciation     Shown     High     in 

New  York  State  Analysis — 

Average  Life  Six  Years 

ITHACA,  N.  Y.,  Feb.  21— From 
studies  of  the  cost  of  tractor  operation 
made  on  eighty-seven  New  York  State 
farms  for  the  year  1919,  the  State  Col- 
lege of  Agriculture  finds  that  the  aver- 
age cost  of  operation  of  a  tractor  without 
an  operator  was  $1.16  an  hour.  The 
average  cost  of  a  tractor  operator  was 
50  cents  an  hour  and  the  average  cost  of 
the  two-bottom  plow  was  36  cents  an 
hour,  making  the  average  tractor  cost 
operator  and  plow  $2.02  an  hour.  The 
average  rate  of  plowing  on  these  farms 
was  4.8  acres  in  ten  hours  of  work,  mak- 
ing the  average  cost  of  tractor  plowing 
$4.21  an  acre.  With  present  fuel  prices, 
this  cost  would  be  slightly  increased,  and 
varies  as  fuel  costs  advance  or  decrease. 

The  average  annual  cost  of  tractor 
operation  on  these  farms  was  $600  for 
tractor  and  operation.  The  largest  sin- 
gle item  of  cost  was  depreciation,  which 
amounted  to  $187.25,  while  the  average 
life  of  the  tractors  amounted  to  six 
years.  Other  costs  in  order  of  import- 
ance were:  Tractor  operation,  $166.63; 
fuel,  $137.38;  repairs,  $44.25;  interest, 
$39.72;  chore  and  other  work  on  tractor 
by  farm  labor,  $38.94;  lubricants,  $37.58; 
other  costs,  $8.25. 

The  average  number  of  hours  worked 
by  these  tractors  annually  was  425,  of 
which  321  hours  were  drawbar  work  and 
104  hours  belt  work.  This  number  of 
hours  may  be  compared  with  the  average 
number  of  hours  worked  by  a  horse  on 
New  York  farms,  about  900  to  1000 
hours  annually,  or  about  three  hours  for 
each  working  day.  The  smaller  number 
of  hours  worked  by  a  tractor  is  due 
partly  to  the  fact  that  the  tractor  com- 
pletes the  heavy  work  in  a  shorter  space 
of  time,  and  partly  to  the  fact  that  it  is 
less  adaptable  than  horses.  Many  kinds 
of  horse  work  cannot  be  done  with  ad- 
vantage by  the  tractor,  but  most  of  the 
heavy  work  can.  There  is  a  growing 
tendency  to  apply  the  tractor  to  new 
tasks  as  operating  experience  increases. 

Working  Hour  Range  Wide 

The  number  of  hours  worked  by  trac- 
tors on  different  farms  ranged  from  47 
to  1277  for  the  year.  Those  farmers, 
who  were  able  to  keep  their  tractors  busy 
at  profitable  work  were  able  .to  reduce 
considerable  the  tractor  cost.  On  nine 
farms  on  which  tractors  were  used  an 
average  of  1001  hours  each  for  the  year, 
the  average  cost  without  the  operator 
was  85"  cents  an  hour,  while  on  31  farms 
on  which  tractors  were  worked  an  aver- 
age of  only  203  hours  for  the  year,  the 
average  cost  an  hour  was  $1.72  for  the 
tractor  without  the  operator.  Including 
the  cost  of  operation  and  plow  the  re- 
spective hour  cost  would  be  $1.71  and 
$2.58,  and  the  respective  costs  of  plow- 
ing an  acre  $3.56  and  $5.-88. 
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Ford  Predicts  70,000  March  Output 
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Dismisses  Stories 

of  Financial  Need 

Now   Employing   15,800   Men   in 
Alternating  Shifts — Car  Sur- 
plus Nearly  Liquidated 

DETROIT,  Feb.  23— In  an  interview 
to-day  with  a  representative  of  Automo- 
tive Industries,  Henry  Ford  declared 
that  15,800  men  now  are  working  in  the 
Highland  Park  plant.  Production  ranges 
around  2200  cars  daily.  Finished  cars, 
together  with  engines  and  parts  for  the 
assembly  branches,  constitute  the  High- 
land Park  output. 

Ford  said  the  company  had  95,000  cars 
in  the  hands  of  dealers  when  the  plant 
closed  just  before  Christmas  and  30,000 
more  under  construction  at  branches. 
The  30,000  were  finished  in  January 
while  the  Highland  Park  plant  was 
closed.  Retail  sales  aggregating  57,000 
cars  in  January  liquidated  the  30,000 
in  the  assembly  branches  and  27,000  of 
the  95,000  in  the  hands  of  dealers. 

Retail  sales  the  first  half  of  February 
were  42,000  and  total  production  35,000. 
If  this  ratio  of  sales  continues,  approx- 
imately 50,000  of  the  surplus  will  have 
been  liquidated  this  month.  Ford  said 
the  March  dealer  requirements  would  be 
70,000  and  the  plant  would  build  3100 
daily  in  March. 

Uninterrupted  operation  and  increases 
in  the  working  force,  as  well  as  an  out- 
put in  conformity  with  demand,  will  de- 
pend entirely  on  steel  prices,  Ford  said. 
The  River  Rouge  plant  has  not  been 
closed  at  any  time  and  approximately 
1000  men  have  been  employed  there  con- 
tinuously. The  force  was  increased  to- 
day to  2600  manning  the  blast  furnaces, 
building  tractors,  and  doing  other  work. 
The  production  schedule  for  tractors  now 
is  100  daily. 

Ford  dismissed  questions  regarding 
financing  by  saying,  "The  best  indication 
of  our  position  is  the  fact  we  are  going 
to  build  70,000  cars  in  March  and  we 
could  not  buy  materials  and  meet  pay- 
rolls without  money." 
Future  of  Industry  Assured 

Ford  is  highly  optimistic  and  has  full 
confidence  in  the  future  of  the  industry 
as  well  as  its  continued  improvement. 
He  said  the  rotating  system  of  employ- 
ment would  be  continued  until  the  main 
factory  is  again  in  normal  production. 
All  men  who  are  to  be  retained  per 
manently  will  be  given  an  opportunity 
to  get  part  time  work.  No  wage  reduc- 
tions on  specific  jobs  will  be  made,  Ford 
said,  and  there  will  be  no  reduction  in 
the  minimum  wage. 

E.  C.  Kanzler,  brother-in-law  of  E/dsel 
Ford,  apparently  is  functioning  at  the 
Highland  Park  plant  as  production  man- 


ager and  Charles  E.  Sorensen  as  general 
manager.  It  is  understood  the  policy  of 
the  company  in  future  will  be  to  abolish 
titles  and  that  six  or  seven  men  will 
handle  the  work.  They  will  specialize 
along  certain  lines  but  without  titles. 


NEWS  BULLETINS 


WASHINGTON,  Feb.  24— Recommen- 
dations of  the  War  Department  for  the 
disposal  of  surplus  automobile  equipment 
were  adopted  by  the  Senate  committee 
on  military  affairs  in  reporting  the  army 
appropriation  bill  to  the  Senate  to-day. 
The  item,  if  passed  without  amendment, 
would  to  a  large  extent  block  efforts  of 
Congressman  Anthony  of  Kansas  to 
dump  army  automobile  equipment  on  the 
open  market.  The  Senate  bill  specified 
that  the  total  transfers  and  sales  during 
the  first  six  months  of  the  present  calen- 
dar year  must  not  aggregate  in  excess  of 
10,000  motor  trucks  and  2000  passenger 
carrying  automobiles. 

The  House  bill,  which  carried  the  An- 
thony provision,  required  the  sale  and 
not  transfer  of  motor  vehicles.  Briga- 
dier General  Lord  told  the  Senators  this 
week  "the  House  committee  put  that 
word  'sell'  in  there  with  malice  afore- 
thought so  that  the  money  would  go  into 
the  treasury"  and  Senator  Lenroot,  of 
Wisconsin,  agreed  with  him.  Under  the 
proposed  legislation  now  before  the  Sen- 
ate all  points  of  law  are  met  because 
under  existing  law  the  War  Department 
must  give  other  Federal  departments  a 
choice  of  trucks. 

NEW  YORK,  Feb.  24— A.  B.  Jones, 
formerly  vice-president  of  the  B.  F. 
Goodrich  Co.,  has  been  elected  president 
of  the  Kelly-Springfield  Tire  Co.  He  will 
succeed  F.  A.  Seaman  who  was  acting 
temporarily  as  president.  Seaman  was 
elected   a   vice-president  of  the  company. 

CHICAGO,  Feb.  24— The  Stewart- 
Warner  Speedometer  Corp.  has  acquired 
the  speedometer  business  and  certain  as- 
sets of  the  Van  Sicklen  Speedometer  Co. 
of  Elgin.  The  purchase  did  not  include 
the  capital  stock  which  will  retain  its 
corporate  entity.  The  Van  Sicklen  Co.  is 
controlled  by  John  N.  Willys  interests 
and  has  a  new  factory  at  Newark,  N.  J., 
which  never  was  occupied. 

NEW    YORK,    Feb.   24— An    air   mail 

plane  which  left  San  Francisco  Tuesday 
arrived  in  New  York  yesterday  after- 
noon. The  mail  was  on  the  way  only  33 
hours  and  20  minutes  and  the  flying  time 
was  25  hours  and  53  minutes  for  the  2666 
miles  covered.  The  feat  was  made  a  suc- 
cess by  a  daring  night  flight  from  Chey 
enne  to  Chicago  through  heavy  storms. 
The  flight  was  characterized  as  "a  most 
momentous  step  in  civic   aviation." 


Trucks  Clear  Snow 
in  New  York  Storm 

Motor    Equipment    Keeps   Streets 

Open  to  Traffic  in  Seasons 

First  Test 

NEW  YORK,  Feb.  23— Modern  snow 
fighting  equipment  and  a  comprehensive 
plan  of  campaign  enabled  the  Street 
Cleaning  Department  of  New  York  to 
score  a  comparatively  easy  victory  over 
the  first  heavy  snow  fall  of  the  winter. 
The  main  arteries  of  traffic  had  been 
cleared  by  Monday  night  of  the  13  in. 
which  fell  Saturday  night  and  Sunday. 
More  miles  of  streets  had  been  cleared 
to-day  than  two  weeks  after  the  big 
storm  last  winter  when  the  fall  was  not 
so  deep.  Four  factors  made  the  campaign 
a  success.     They  were: 

First — The  equipment,  consisting  of  150 
tractors,  350  trucks,  over  600  push  plows, 
about  150  four-wheel  pull  plows,  1800  de- 
partment carts  and  about  850  contrac- 
tors' vehicles  which  went  to  work  very 
nearly  on  schedule  time. 

Second — The  plan,  begun  last  July,  of 
training  as  many  men  as  possible  in  four 
different  schools  in  driving  and  handling 
this  equipment  made  efficient  work  pos- 
sible. By  December  these  four  schools 
had  trained  649  men  as  drivers,  so  that 
all  passed  their  licensing  tests  and  be- 
came licensed  chauffeurs. 

Third — The  entire  city  was  divided  into 
small  zones,  the  equipment  distributed  in 
these  zones,  and  every  man  assigned  to 
his  zone.  At  the  same  time  each  police 
station  had  a  list  of  the  snow  fighting 
men  living  on  the  beats  in  that  precinct, 
and  the  police  were  instructed  to  'phone 
the  police  station  the  moment  snow  began 
to  fall  and  get  a  list  of  these  men. 

Fourth — The  street  railway  lines  have 
about  3,000,000  sq.  yd.  of  surface  from 
which  they  were  required  to  remove  the 
snow  altogether,  not  merely  push  it  from 
the  tracks.  By  agreement,  the  lines  were 
given  a  full  street,  from  houseline  to 
houseline,  approximating  this  area,  which 
they  were  to  clean  entirely  and  which 
they  did  clean.  In  return,  they  were  al- 
lowed to  clear  the  tracks  with  sweepers 
and  the  city  took  care  of  the  snow  thus 
cleared. 

Mishaps  Prove  Slight 

There  were  only  two  hitches.  Some  of 
the  push  plows  were  installed  on  the 
heavy  tractors  without  a  bracing  bar 
with  which  they  were  supposed  to  be 
fitted.  As  a  result,  five  of  these  plows 
were  put  out  of  commission  by  the  heavy 
tractors  and  one  by  one  of  the  lighter 
tractors.  The  other  mishap  was  on  Sun- 
day   when    gasoline  supplies   gave   out    for 

a  time. 
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Goodyear  Canvasses 
for  Support  of  Plan 

Officials  Assigned  to  Visit  Stock- 
holders to  Enlist  Support 
in  Financing  Move 

AKRON,  Feb.  21 — Many  officials  of  the 
Goodyear  Tire  &  Rubber  Co.  have  been 
dispatched  to  all  points  of  the  compass 
to  visit  stockholders  of  the  company  and 
explain  the  proposed  refinancing  which 
will  involve  $85,000,000,  so  as  to  have 
enough  favorable  proxy  votes  of  stock- 
holders to  insure  ratification  of  the  plan 
at  the  special  stockholders'  meeting 
called  for  March  4. 

Stockholders'  proxies  are  not  coming 
as  fast  as  had  been  anticipated,  it  is  said. 
Officials  of  the  company  in  sending  no- 
tices to  stockholders  urged  them  to  ap- 
preciate the  necessity  of  extreme  prompt- 
ness in  returning  signed  and  voted 
proxies.  The  slow  returns  from  these 
notices  is  said  to  have  prompted  the  com- 
pany in  sending  many  of  its  men  on  the 
road,  to  visit  stockholders  and  gain  their 
signatures  to  proxies  for  the  March  4 
meeting. 

Stockholders  are  asked  to  vote  on  sev- 
eral important  matters  vitally  affected 
by  the  proposed  refinancing,  and  upon  the 
ratification  of  which  it  is  said  the  defi- 
nite consummation  of  negotiations 
hinges.  Unless  the  plan  is  accepted  by 
both  stockholders  and  merchandise  credi- 
tors it  is  recognized  that  the  only  alterna- 
tive is  a  receivership. 

It  is  admitted  openly  in  Akron  that  the 
whole  future  of  Goodyear  depends  upon 
approval  of  the  financing  plan  by  stock- 
holders. The  Goodyear  company  is  so 
big,  the  ramifications  of  its  interests  are 
so  far-reaching,  and  its  place  in  the 
American  industrial  structure  is  so  prom- 
inent, that  anything  looking  to  its  failure 
would  amount  to  nearly  a  calamity.  Two 
months  ago  stockholders  agreed  to  a  plan 
of  issuing  $50,000,000  first  mortgage 
bonds,  but  it  having  been  found  that  other 
securities  must  be  issued  in  order  to 
completely  satisfy  the  situation,  addi- 
tional consents  must  be  secured  to  the 
new  plans  involving  $85,000,000.  The 
failure  of  Goodyear  would  amount  to  a 
business  disaster  which  would  be  so  far- 
reaching  as  to  affect  many  other  lines  ot 
industry. 
Hesitate  On  Added  Burden 

It  is  also  stated  that  stockholders  hav- 
ing already  approved  the  $50,000,000  re- 
financing plan,  feel  considerable  hesi- 
tancy about  giving  new  consent  to  added 
encumbrance  of  the  company's  property 
and  inventories  without  first  having  it 
explained  to  them  exactly  why  such  addi- 
tional financing  is  necessary. 

Since  the  issuance  of  the  annual  state- 
ment of  Oct.  31,  1920,  the  company's  in- 
debtedness, including  contingent  liabili- 
ties has  increased  nearly  $66,000,000, 
largely  by  reason  of  delivery  of  raw  ma- 
terials contracted  for  at  high  prices,  and 
also  by  reason  of  further  depreciation  of 
materials  delivered  and  covered  by  con- 
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tracts  for  future  deliveries.  In  Decem- 
ber it  was  estimated  that  the  company's 
deficit  was  $24,400,000,  and  that  at  the 
present  time  the  additional  estimated  de- 
preciation of  materials  contracted  for  but 
not  yet  delivered  is  $18,247,000. 

The  statement  on  present  debt  and 
capitalization  shows  a  bank  debt  of  $44,- 
981,500.  This  includes  $18,825,000  as  a 
special  secured  loan  negotiated  last  No- 
vember, $13,594,000  including  other  obli- 
gations secured  by  rubber  used  in  cur- 
rent operations,  and  $12,202,500  of  un- 
secured notes  and  other  commercial 
paper.  Other  secured  notes  payable  are 
listed  at  $467,830,  and  bills  receivable 
discounted  by  the  company  are  listed  at 
$1,970,000. 
Merchandise  Debt  $11,305,104 

The  merchandise  debt  is  listed  at  $11,- 
305,104.  Taxes  will  amount  to  $4,387,026, 
preferred  stock  subscriptions  of  em- 
ployees to  be  refunded  of  $318,701.  and 
miscellaneous  indebtedness  of  $413,573. 
With  other  contingent  estimated  obliga- 
tions of  $2,120,556,  the  company's  total 
indebtedness  so  listed  is  placed  at  $65,- 
964,290. 

Present  commitments  for  future  de- 
liveries of  merchandise  on  which  speci- 
fications and  prices  have  been  fixed  total 
$54,959,503.  This  sum  includes  $7,200,740 
on  rubber,  $5,664,000  on  cotton,  $41,879,- 
763  on  fabric,  and  $215,000  on  other  mate- 
rials. In  addition  the  company  estimates 
its  depreciation  of  materials  covered  by 
commitments,  not  heretofore  written  off, 
of  $18,247,000. 

The  approximate  capitalization  is  $65,- 
000,000  of  7  per  cent  preferred  stock  and 
$61,000,000  of  common  stock. 
Bankers  Extend  Loan 

NEW  YORK,  Feb.  23— The  loan  of 
$18,825,000  which  was  made  to  the  Good- 
year Tire  &  Rubber  Co.  several  months 
ago  by  a  banking  syndicate  headed  by 
Goldman,  Sachs  &  Co.  and  which  matured 
Feb.  15,  has  been  extended  for  30  days 
with  an  option  on  a  further  extension  of 
60  days. 


NEW     CASTLE     RECEIVER     NAMED 

NEW  CASTLE,  PA.,  Feb.  18— E.  W. 
Beadel,  local  manufacturer,  has  been 
appointed  receiver  for  the  New  Castle 
Rubber  Co.,  in  a  meeting  of  creditors 
this  week.  The  company  failed  during 
the  recent  financial  reorganization  of  the 
Goodyear  Tire  &  Rubber  Co.,  although 
not  an  allied  property.  A  quantity  of 
Goodyear  stock  was  listed  as  a  large 
portion  of  its  assets.  F.  A.  Seiberling 
was  not  individually  interested  in  the 
company,  but  it  is  understood  that  his 
son  had  a  prominent  part  in  the  organ- 
ization of  it. 


February  ZU,  1921 

Kalamazoo  Plants 
Increase  Operations 

Fuller    Finds    Healthy    Tone    to 

Business — Barley     Looks    to 

Good  Sales  Year 

(Continued  from  page  475) 
since  the  shows  in  New  York  and  Chi- 
cago" said  Handley.  "We  have  made 
numerous  favorable  distributing  connec- 
tions and  look  for  a  steady  increase  in 
our  business.  Our  new  car  is  well  re- 
ceived wherever  shown  and  I  predict  a 
ready  market  for  all  we  can  make  this 
year." 

Frank  D.  Fuller,  president  of  Fuller 
&  Sons  Mfg.  Co.,  reported  that  business 
is  quiet,  but  enjoys  a  more  healthy  tone 
than  anytime  within  the  past  three 
months. 

"We  are  equipped  to  do  a  large  volume 
of  business"  said  Fuller.  "That  is 
shown  by  the  fact  that  duringi  the  first 
nine  months  of  1920  we  were  able 
to  produce  three  million  dollars  worth  ol 
truck  transmissions.  We  are  operating 
on  part  time  schedule  at  this  time,  but 
are  planning  to  steadily  increase  our 
working  force." 

The  Barley  Motor  Car  Co.,  makers  of 
the  "Roamer,"  enjoyed  their  best  year 
during  1920  and  are  now  preparing  for 
a  good  run  this  season.  It  is  expected 
to  nearly  equal  the  1920  production.  The 
car  is  meeting  with  added  favor  year  by 
year. 

The  Dort  body  plant  is  now  ready  for 
a  large  production  when  the  demands 
require  it.  The  equipment  throughout  is 
high  class  and  the  two  big  structures 
have  been  laid  out  so  as  to  provide  the 
greatest  efficiency  in  operation.  A  small 
force  of  men  is  now  employed  and  Will 
Henderson,  manager,  believes  that  many 
more  hands  will  be  required  in  the  near 
future. 

While  it  is  particularly  quiet  in  the 
truck  and  tractor  lines,  both  the  Kala- 
mazoo Motors  Corp.  and  the  Reed  Foun- 
dry &  Machine  Co.,  makers  respectively 
of  the  "Kalamazoo"  truck  and  the  "Reed" 
tractor,  look  forward  to  an  early  revival 
in  trade. 


TO   EXTEND   FORT  WAYNE  PLANT 

FORT  WAYNE,  IND.,  Feb.  19— The 
General  Electric  Co.  has  purchased  sixty 
acres  of  ground  for  the  expansion  of  its 
local  plant,  which  during  normal  busi- 
ness conditions  employs  about  6000  men. 
The  local  plant  makes  a  large  quantity 
of  electrical  equipment  for  automotive 
concerns. 


FILE   NEW  FORT   WAYNE  SUIT 

FORT  WAYNE,  IND.,  Feb.  19— 
Another  suit  on  account  and  for  the 
appointment  of  a  receiver  has  just  been 
filed  against  the  Fort  Wayne  Tire  & 
Rubber  Co.  The  complainant  is  the 
Quaker  City  Rubber  Co.  The  demand 
in  the  complaint  is  $35,000,  making  a 
total  of  $136,000  demanded  from  the 
company   in   four  suits. 


WESTERBURG     RECEIVER     NAMED 

NEW  YORK,  Feb.  23— J.  N.  Warren 
has  been  appointed  temporary  receiver 
for  C.  H.  Westerburg  &  Co.  of  this  city. 
He  is  serving  without  compensation  in  an 
attempt  to  bring  about  an  agreement 
among  the  creditors  which  will  forestall 
attempts  to  have  the  company  declared 
bankrupt.  The  assets  of  the  company 
virtually  balance  the  liabilities. 
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Army  Starts  Sale 

of  Surplus  Cars 

Anthony  Bill  Faces  Probable  De- 
feat in   Senate — Legislation 
May  Be  Delayed 

(Continued  from  page  474) 
and  1000  automobiles.  His  move  has 
been  met  with  proposed  bills  requiring 
the  transfer  to  the  Bureau  of  Public 
Roads  and  subsequently  the  sale  to  State 
highway  departments  at  a  nominal  sum. 

It  is  understood  here  that  Senators 
will  block  the  Anthony  amendment  when 
the  Army  bill  is  called  up,  and  substitute 
a  provisb  authorizing  transfers.  Ac- 
cording to  Senate  leaders,  there  is  a 
chance  that  President  Wilson  will  veto 
the  Army  appropriation  measure  because 
it  contains  certain  features  objectionable 
to  him.  In  that  event,  it  would  appear 
that  the  bill  must  go  over  until  the 
extraordinary  session  of  the  /Sixty-sev- 
enth Congress  which  will  be  called  in 
March  or  early  in  April.  The  Army  will 
have  sold  a  large  share  of  the  equipment 
and  the  Anthony  amendment  rendered 
useless. 

It  is  likely  that  the  next  sales  of  sur- 
plus equipment  will  be  held  at  Camp 
Jessup  near  Atlanta,  a  concentration 
camp  for  the  Motor  Transport  Corps; 
El  Paso,  and  San  Antonio,  Texas  for 
equipment  held  on  the  border,  Jefferson- 
ville,  Ind.,  for  equipment  owned  in  the 
Middle  West,  San  Francisco  for  machines 
held  in  the  West.  The  Motor  Transport 
Corps  also  has  depots  at  Columbus,  0., 
New  Cumberland,  Penn.,  Perth  Amboy, 
N.  J.,  Schenectady,  N.  Y.,  and  Norfolk. 
Va.  They  have  not  yet  determined 
where  the   next  sale   will  be   conducted. 

It  is  customary  to  allow  bidders  to 
inspect  the  equipment  for  three  days 
prior  to  sale  and  then  bid  according  to 
auction  lot  numbers  listed  in  the  official 
catalogue.  Inasmuch  as  machines  are 
not  ready  for  operating  under  their  own 
power,  the  successful  bidders  are  urged 
to  make  preparations  for  immediate  re- 
moval as  the  liability  is  assumed  imme- 
diately after  the  sale.  The  sales  are 
conducted  by  professional  auctioneers. 
Judging  from  the  prices  obtained  at  the 
Baltimore  sale,  the  auctions  throughout 
the  country  will  net  the  Government 
several  millions. 
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spection  Bureau,  contends  that  the  num- 
ber of  filling  station  fires  has  been  in- 
creasing; that  in  other  States  serious 
fires  and  catastrophes  occurred  from  the 
use  of  visible  tanks  and  electrically 
driven  pumps,  and  that  there  have  been 
cases  where  the  rays  of  the  sun  caused 
losses  by  ignition  from  the  focusing  of 
the  rays  through  the  glass  tanks. 


SEEK    REPEAL    OF    PUMP    RULING 

MILWAUKEE,  Feb.  21— An  appeal  by 
manufacturers  of  certain  types  of  gaso- 
line pump  equipment  from  the  ruling 
made  a  year  ago  by  the  Industrial  Com- 
mission of  Wisconsin,  prohibiting  the 
use  of  visible  tank  pumps,  is  under  con- 
sideration. It  is  said  there  is  small  hope 
for  a  repeal  of  the  order.  Manufacturers 
of  visible  tanks  claim  it  is  to  the  best 
public  interest  that  the  visible  type  be 
permitted,  so  the  consumer  may  be  able 
to  determine  for  himself  if  he  is  getting 
the  amount  of  gasoline  he  pays  for.  The 
opposition,  headed  by  Frank  R.  Daniel, 
chief  inspector  of  the  Wisconsin  Fire  In- 


General  Motors  Assets 

Increase  $156,100,479 

NEW  YORK,  Feb.  21— Estimated 
consolidated  balance  sheet  of  the  General 
Motors  Corp.  and  subsidiaries  as  of  Dec. 
31,  1920,  compares  as  follows: 

ASSETS 

1920  1919 

Real  estate  plant  eq ... $248,000,000  $153,803,642 

Misc.   Inv 63,000,000  53.398,491 

Cash     49,278,000  48,231,200 

Lib.   bds.,  etc 213,219 

Sight  drifts 11,000,000  

Nts.  &  accts.  rec,  etc.     37,661,000  37,694,267 

Mkt.   Secur 989,448 

Inventories    166,000,000  128,696,652 

Def.    exp 5,090,000  3,301,713 

Goodwill  pat.,  etc 22,724,000  20,323,889 


Total $602,753,000  $446,652,521 


LIABILITI 

Db.  6%   stk $56 

Db.    7%    stk 25 

Pfd.  stock   16 

Com.   stock 

Com.  stock 205, 

Pur.    money    bonds....       1 
Pur.   money  notes   ....       9, 
Bonus  stock  awarded. 
Sub.   stock  &  capital..     .  1 

Accts.    pay 25 

Notes   pay 72 

Taxes,    payrolls    etc...      12 

Pf.   dlvs.   due 1 

Res.  for  dep 35 

Res.   for  tax,   etc 4 

Res.  for  empl.  bonus    .        1, 

Res.  for  cont 6, 

Surplus     127, 


ES 

368,100 
153,500 
,183,400 
356,300 
170,550 
443,000 
840,000 

788,000 
794,000 
225,000 
000,000 
025,000 
742,000 
500,000 
080,000 
552,970 
531,180 


16,957,000 
153,411,000 


150,000 

7,848,570 
1,585,344 
37,846,813 
28,652,318 
11,521.771 
829.882 


36,262,473 


4,546,653 
78,641,897 


Total $602,753,000  $446,652,521 


Baltimore  Buyers 

Pay  $40  to  $2400 

(Continued  from  page  474) 
John  C.  O'Brien,  general  manager  of 
the  Baltimore  Automobile  Trade  Associa- 
tion, said  the  association's  members  pro- 
tested to  the  Government  because  of  the 
injustice  of  bringing  machines  from  all 
over  the  country  to  be  sold  in  this  city. 
This,  the  dealers  believe,  would  have  a 
serious  effect  on  future  business  here. 
They  sought  to  have  the  Government  sell 
the  cars  at  the  various  Motor  Transport 
("amps  instead  of  bringing  them  to  Balti- 
more. 

FULLER  REELECTS  OFFICERS 

KALAMAZOO,  MICH.,  Feb.  21— Fuller 
&  Sons  Mfg.  Co.  report  the  result  of 
their  annual  election  as  follows:  Presi- 
dent, Frank  D.  Fuller;  vice-president, 
L.  C.  Fuller;  secretary,  Walter  P.  Fuller; 
treasurer,  W.  E.  Upjohn.  The  above  and 
S.  N.  BickerstafT  constitute  the  board  of 
directors,  , 


483 

Metropolitan  S.  A  .E. 
Visits  Cooper  Union 

Laboratory  Equipment  and  Test- 
ing Machines  Discussed — Frame 
Design  Merits  Considered 

NEW  YORK,  Feb.  18— The  regular 
monthly  meeting  of  the  Metropolitan 
Section  of  the  Society  of  Automotive 
Engineers  was  held  last  night  in  the 
Cooper  Union  Laboratories.  Members 
of  the  section  were  given  an  opportunity 
to  inspect  the  laboratory  equipment, 
much  of  which  was  in  operation.  An 
automobile  engine  fitted  with  pressure 
indicating  devices  was  run  on  the  dy- 
namometer stand.  Two  O'Kill  pressure 
indicators  were  used  to  determine  the 
maximum  compression  and  explosion 
pressures  and  a  Hospitalier  manograph 
was  arranged  to  project  an  indicator 
card  on  a  screen  provided  for  the  pur- 
pose. The  relative  merits  and  utility 
of  the  two  devices  were  later  discussed. 

In  the  strength  of  materials  testing 
laboratory  tension,  torsion  and  fatigue 
testing  machines  were  seen  in  operation, 
two  of  these  being  arranged  to  draw 
autographic  records  of  the  tests. 

The  paper  of  the  evening  was  by 
Ethelbert  Favery,  who  conducts  the 
course  in  motor  vehicle  engineering  at 
Cooper  Institute.  His  talk  dealt  with 
a  method  of  analyzing  the  stresses  in 
automobile  frames  due  to  loading  and 
road  shocks,  and  included  the  develop- 
ment of  a  stress  and  shear  diagram. 
The  discussion  which  followed  indicated 
that  there  is  much  interest  in  the  matter 
of  frame  design. 

Most  of  those  who  spoke  appeared 
to  favor  rigid  as  against  flexible  or  semi- 
flexible  types.  Three  point  suspension 
of  the  frame  on  the  axles  and  of  the 
engine  in  the  frame,  was  favored  by 
some  speakers  as  tending  to  reduce  dis- 
tortion. One  speaker  stated  that  the 
tendency  in  passenger  car  design  is 
toward  deeper  sections  and  stiffer  con- 
struction in  general. 

Both  the  meeting  and  the  dinner 
which  preceded  it  were  well  attended. 


COST  MARK   BILL  OPPOSED 

NEW  YORK,  Feb.  23— The  Rubber 
Association  of  America  has  urged  its 
members  to  oppose  vigorously  a  bill  in- 
troduced in  the  Minnesota  legislature 
which  would  require  the  marking  of  mer- 
chandise with  the  manufacturer's  cost, 
price  at  which  it  was  sold  to  him,  name 
and  address  of  its  distributor  and  the 
retail  price  of  the  article. 


RESUME    FORT    WAYNE    BUILDING 

FORT  WAYNE,  IND.,  Feb.  19— The 
Greater  Fort  Wayne*  Development  Co., 
which  is  putting  up  the  homes  to  house 
the  workers  who  will  be  employed  at 
the  new  International  Harvester  plant 
here,  is  going  right  ahead  with  its 
work.  It  is  expected  that  work  on  the 
Harvester  plant  will  be  resumed  within 
a  couple  of  months. 
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Decline  Road  Action 
Under  Present  Plan 

Congress  Asserts  Highway  Funds 

Now  Being  Wasted— Will 

Demand  Results 

WASHINGTON,  Feb.  18— Efforts  to 
force  a  continuation  of  Federal  aid  ap- 
propriations for  highways  by  a  rider  on 
the  Postoffice  appropriation  bill  were  de- 
feated in  the  Senate  to-day  and  assur- 
ances given  that  the  proposed  plan  for 
a  national  system  of  highways  as  advo- 
cated by  the  automotive  industry  and 
organized  automobile  owners  would  be 
considered  at  the  extraordinary  session 
of  the  next  Congress.  Senator  Thomas. 
Democrat,  of  Colorado,  supported  Sen- 
ator Townsend,  Republican,  of  Michigan, 
and  chairman  of  the  Senate  committee 
on  Postoffices  and  Roads,  in  opposing 
the  amendment  of  Senator  Swanson  of 
Virginia.  The  Colorado  Senator's  threat 
to  filibuster  indefinitely  against  the  pro- 
posed amendment  served  its  purpose  and 
the  Senate  rejected  the  Federal  aid 
proposition. 

Senator  Swanson  sought  to  persuade 
the  Senate  to  accept  his  amendment 
which  was  the  Federal  aid  bill  passed  in 
the  House  last  week.  He  contended  that 
43  State  legislatures  would  adjourn  fn 
March  without  knowing  what  the  Federal 
Government  was  going  to  do  in  connec- 
tion with  road  improvement.  The  Bu- 
reau of  Roads  data  showing  that  on  De- 
cember 31,  1920,  $149,683,107  was  either 
under  actual  construction  or  completed 
leaving  $117,066,893  on  that  date  avail- 
able for  new  contracts  was  submitted  to 
the  Senate. 

During  the  debate  on  the  amendment, 
Senator  Townsend  advised  the  Senate 
that  the  committee  on  postoffices  and 
roads  would  undoubtedly  report  on  the 
national  highway  system  measure  and 
other  road  measures  now  pending  in  com- 
mittee. He  expects  that  action  will  be 
taken  by  Congress  before  July  1.  He 
pointed  out  that  it  was  necessary  to  de- 
vise a  scheme  to  get  results  for  money 
spent  on  roads  instead  of  wasting  it 
under  present  method  of  distribution. 
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according  to  C.  F.  Redden,  president  of 
the  company.  It  will  be  operated  in 
connection  with  the  sale  of  surplus  navy 
flying  boats  recently  taken  over  by  the 
Aeromarine  company.  Students  at  the 
Aeromarine  school  will  receive  instruc- 
tion in  both  land  and  water  flying,  giv- 
ing particular  attention  to  straight  flying 
and  navigation  necessary  in  operating- 
passenger  carrying  machines.  They  also 
will  be  taught  practical  airplane  con- 
struction. 

Price  Guarantee  Merits 

to  Be  Ruled  on  Singly 

WASHINGTON,  Feb.  18— Economic 
readjustment  has  forced  the  Federal 
Trade  Commission  to  adopt  an  open  at- 
titude in  regard  to  guarantees  against 
price  declines  in  business.  It  was  an- 
nounced this  week  that  the  Commission 
would  consider  the  merits  of  the  practice 
in  specific  cases  rather  than  consider 
the  subject  in  a  general  way. 

The  Commission  finds  that  so  many 
complaints  have  been  received  about  the 
practice  of  manufactm-ers  guaranteeing 
commodities  in  the  hands  of  wholesalers 
against  decline  in  price,  that  an  inquiry 
showed  the  impossibility  of  dealing  with 
the  matter  in  its  broad  aspects.  The 
Commission  will  consider  the  legality  of 
each  case  and  its  effect  on  business. 


ARMY     AIRCRAFT     BILL    OFFERED 

WASHINGTON,  Feb.  19— Senator  New 
of  Indiana  has  introduced  a  joint  resolu- 
tion which  would  authorize  the  Air  Ser- 
vice of  the  Army  to  conduct  extensive 
investigations  as  to  the  need  of  new  de- 
signs in  aircraft  engines  and  other  equip- 
ment used  in  aerial  offense  against  sea- 
craft.  The  legislation  directs  that  obso- 
lete warships  should  be  turned  over  to 
determine  the  effects  of  missiles  dropped 
from  aircraft.  Airplane  builders  expect 
that  the  tests  will  -lead  to  more  extensive 
use  of  bombers. 


Truck  Limit  Ruling 

Restrained  by  Court 

YOUNGSTOWN,  OHIO,  Feb.  18— 
Scoring  a  partial  victory  against  the 
Mahoning  County  commissioners  in  a 
fight  to  prevent  restriction  of  heavy  duty 
truck  operations,  attorneys  for  the 
Youngstown  Automobile  Dealers  Asso- 
ciation have  obtained  from  the  Appellate 
Court  a  temporary  restraining  order, 
preventing  the  commissioners  from  en- 
forcing their  bridge  weight  limitations 
Judge  Cooper  in  Common  Pleas  Court 
this  week  dissolved  a  temporary  injunc- 
tion which  he  had  granted  three  weeks 
ago.  In  raising  the  bar,  Judge  Cooper 
issued  a  decision  supporting  the  rights 
of  the  county  commissioners  to  limit  the 
bridge  weight  capacities,  but  based  this 
ruling  on  his  interpretation  of  statutes 
that  this  action  could  be  taken  only  to 
safeguard  life  and  property,  and  that 
such  action  could  be  effective  only  for 
a  "reasonable  time"  in  which  to  carry 
out  repairs  and  reconstruction. 


AEROMARINE     TO     OPEN     SCHOOL 

NEW  YORK,  Feb.  21— The  Aero- 
marine Engineering  &  Sales  Co.  will 
open  a  training  school  for  aviators  this 
spring  at  Raritan   Bay,  Keyport,  N.  J., 


UNION   RETAINS   OFFICERS 

BAY  CITY,  MICH.,  Feb.  18— No 
changes  were  made  in  the  officers  or 
directors  of  the  Union  Motor  Truck  Co., 
which  met  at  its  annual  meeting  a  few 
days  ago.  During  the  past  year  earn- 
ings were  such  as  to  enable  the  com- 
pany to  pay  charges  and  dividends  on 
its  preferred  stock  and  to  leave  a  sur- 
plus over  all  liabilities.  The  company 
bought  more  than  $270,000  worth  of 
materials  from  Bay  City  merchants  and 
paid  out  more  than  $250,000  in  wages. 
Production  has  been  cut  down,  but  there 
has  been  no  complete  shut  down. 


February  21,,  la.'i 

Little  Car  Claims 

Asserted  Falsities 

Six  or  Seven  Cars  Made  All  Dif- 
ferent   Is    Testified — Black- 
smith Made  Parts 

DALLAS,  TEX.,  Feb.  19— Black- 
smiths made  a  great  many  of  the  im- 
portant parts  of  the  first  automobiles  as- 
sembled at  the  plant  of  the  Little  Motor 
Car  Co.,  according  to  testimony  given 
in  Federal  Court  here  at  the  trial  of 
W.  S.  Livezey,  president  of  the  concern, 
and  other  officers  and  promoters  charged 
with  using  the  mails  to  defraud. 

The  company  was  thrown  into  the 
hands  of  a  receiver  and  the  arrest  of 
Livezey  and  others  followed  more  than 
a  year  ago,  after  thousands  of  persons 
had  subscribed  to  stock  in  it  at  $1  and 
$2  a  share. 

C.  E.  Peters,  consulting  engineer  of 
Cleveland,  who  came  to  Dallas  early  in 
1920  to  superintend  the  assembling  of 
the  first  cars,  said  he  found  many  im- 
portant parts  had  been  made  by  a  Dallas 
blacksmith.  These  included  spring  pads 
and  spring  clips,  the  steering  wheel  link 
and  one  of  two  brake  drums.  Of  the  two 
brake  drums,  he  said,  one  was  a  Ford 
part  and  the  other  was  a  home-made 
affair,  and  neither  was  suitable  for  the 
brake  design  called  for.  The  stability, 
workmanship  and  construction  of  the 
first  cars,  he  said,  were  very  crude. 

"There  were  six  or  seven  cars  on  the 
floor,"  he  declared,  "and  no  two  of  them 
were  alike." 

The  officers  of  the  concern,  he  said, 
took  little  interest  in  the  work  and 
never  consulted  him  or  advised  with  him. 
One  of  them,  he  said,  put  a  wooden 
frame  on  one  car  and  spent  the  rest  of 
his  time  painting  his  own  touring  car 
which  he  had  recently  purchased. 

In  advertisements  it  was  claimed  that 
$1,000,000  worth  of  material  was  on  the 
ground.  This  statement,  employees  have 
testified,  was  utterly  false.  Other 
claims  in  a  letter  to  a  prospective  pur- 
chaser were  that  the  company  had  so 
many  orders  it  could  not  find  time  to 
answer  mere   inquiries. 


FISHER    UNIT   NEAR    COMPLETION 

CLEVELAND,  Feb.  21— The  mammoth 
body  building  plant  of  the  Fisher  Ohio 
Co.  is  nearing  completion  and  is  ex- 
pected to  be  in  operation  on  March  1. 
The  plant,  which  is  one  of  the  largest 
industrial  units  in  the  State  and  is  said 
to  be  the  last  word  in  construction  for 
automobile  body  building,  is  equipped 
to  do  a  business  of  $20,000,000  a  year. 
The  Detroit  company  will  provide  the 
new  company  with   that  much  business. 

The  Fisher  corporation  guarantees  the 
8  per  cent  dividend  on  the  Fisher  Co. 
from  April,  1920,  until  July  1,  1922, 
the  first  payment  of  which  was  made 
Jan.  1.  After  that  time  it  is  expected 
that  the  Ohio  company  will  be  able  to 
keep  up  its  dividends  on  its  preferred 
stock. 
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INDUSTRIAL  NOTES 


Stout  Engineering  Laboratories.  Detroit,  In 
which  the  new  Stout  batvving  monoplane  is 
being  produced,  are  being  moved  this  week 
to  a  large  building  on  Beaubien  Street.  The 
factory  now  has  $500,000  worth  of  orders 
booked,  according  to  officials,  and  all  of  these 
cheduled  for  delivery  this  year. 

United  States  Motor  Truck  Co.  has  estab- 
lished a  distribution  connection  in  Kansas 
City.  The  new  company  is  affiliated  with  the 
St.  Louis  sales  company  and  the  Marion 
County  Motor  Co.  of  Centralia,  111. 

American  Motor  Body  Co.,  which  owns  the 
Wadsworth  Mfg.  Co.  of  Detroit,  is  now  work- 
men on  an  old  order  for  Ford  Sedan 
bodies.  It  has  employed  150  men  in  the 
finishing  room  since  it  reopened,  Feb.  1.  It 
normally   employs   350". 

Miller  Rubber  Co.  has  removed  its  New 
York  export  branch  to  121-125  Duane  Street. 
where  it  will  have  larger  office  and  storage 
acllities  The  export  headquarters  will  re- 
main in  Akron 


AUTOMOTIVE     INDUSTRIES 

THE   AUTOMOBILE 

The  petition  recites  that  Van  Wag- 
oner by  dubious  methods  induced  the 
plaintiffs  to  invest  heavily  in  stock  in 
the  company.  Edgar  and  Watt,  accord- 
ing to  the  petition,  were  to  be  distrib- 
utors in  Wisconsin,  Illinois  and  Minne- 
sota, and  they  allege  they  deposited  $500 
for  parts  and  supplies  and  bought  two 
trucks  for  $3,200  on  the  statement  of 
Van  Wagoner  that  the  St.  Joseph  Co. 
was  financially  sound  and  producing 
trucks  in  marketable  quantities.  These 
statements,  the  plaintiffs  allege,  were 
untrue. 

Petitioners  also  allege  Van  Wagoner 
approached  them  in  January  of  this 
year  and  persuaded  them  to  buy  200 
shares  or  two-thirds  of  the  common 
stock  of  the  company  owned  by  G.  A. 
Fitch  of  St.  Joseph  for  $10,000.  Half 
of  the  money  was  paid  in  cash  January 
8  and  a  60-day  note  was  given. 
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Van  Briggle  Officials 

Are  Indicted  for  Fraud 

INDIANAPOLIS,  Feb.  21— Lilburn  H. 
Van  Briggle,  president  of  the  Van 
Briggle  Motor  Device  Co.,  has  been 
arrested  on  a  charge  of  using  the  mails 
in  a  scheme  to  defraud,  as  a  result  of 
an  indictment  returned  last  Monday  to 
Judge  Anderson  by  the  Federal  grand 
jury.  He  was  released  on  bond  of  $10,- 
000  and  will  be  arraigned  in  Federal 
Court  March  7.  Henry  S.  Rominger, 
treasurer,  and  Charles  A.  Taylor,  sales 
manager,  also  were  indicted  and  arrested 
on  similar  charges. 

The  defendants  are  charged  with  mak- 
ing false  representations  as  to  the  finan- 
cial condition  of  the  company,  which 
manufactures  Van  Briggle  carbureters  , 
and  shock  absorbers  for  Ford  automo- 
biles, to  prospective  purchasers  of  the 
capital  stock  of  the  company.  Van 
Briggle  is  accused  of  having  purchased 
large  blocks  of  stock  in  his  company 
and  then  selling  it  to  third  parties  at  a 
high  price,  representing  that  it  was 
•treasury  stock.  It  is  also  alleged  that 
he  failed  to  pay  for  the  stock  so  taken 
by  him. 


(llinrge  Fraud  in  Sale 

of  Victor  Truck  Stock 

BENTON  HARBOR,  MICH.,  Feb.  1'.' 
E.  E.  Edgar  and  John  S.  Watt  of 
Harvey,  HI.,  have  filed  suit  alleging  mis- 
representation and  fraud  against  the 
Victor  Truck  Co.  of  St.  Joseph,  Mich. 
The  suit  is  said  to  be  the  outcome  of 
the  failure  of  the  Baroda  Commercial 
Bank  a  short  time  ago.  One  <if  tin- 
principal  defendants  is  A.  E.  Rick,  presi- 
dent of  the  defunct  bank,  from  whom 
a  full  accounting  is  asked  by  the  plain- 
tiffs. 

The  petition  asks  the  appointment  of 
a  receiver  and  a  full  accounting  from 
F.  D.  Allis  and  C.  C.  Van  Wagoner. 
officials    of    the    truck    company. 


Kelly-Springfield  Tire 

Shows  $7,721,901  Profit 

NEW  YORK,  N.  Y.,  Feb.  23— Gross 
profits  of  $7,721,901  the  second  largest 
in  the  history  of  the  company,  are  shown 
in  the  annual  report  of  the  Kelly-Spring- 
field Tire  Co.  for  1920.  Net  profits  were 
$3,430,914,  also  the  second  largest  ever 
reported,  although  unusually  large  de- 
ductions were  made  leaving  a  balance  of 
only  $1,959,293  before  providing  for 
taxes,  compared  with  $2,853,571  for  1919. 
The  deductions  in  1920  amounted  to  $2,- 
076,152  which  included  $500,000  for  fluc- 
tuations in  inventory  valuations  as  well 
as  for  losses  on  Liberty  bonds'  and  deduc- 
tion of  fixed  and  miscellaneous  charges. 

After  payment  of  preferred  dividends 
but  before  allowance  for  taxes,  the 
amount  available  for  common  stock  was 
$1,296,255  or  approximately  $4  a  share 
on  $8,061,000  worth  of  common  stock  out- 
standing Dec.  31  as  compared  with  50 
per  cent  on  $5,361,978  common  in  1919. 

President  Frederick  A.  Seaman  stated 
that  the  company  had  no  supplies  or 
contracts  for  raw  materials  at  former 
high  prices  and  is  in  a  position  to  take 
advantage  of  low  levels  for  future  re- 
quirements. The  first  nine  months  of 
1920  showed  marked  improvement  over 
the  same  period  in  1919  but  there  was  a 
marked  falling  off  in  business  for  the 
last  quarter.  Completion  of  the  new 
plant  at  Cumberland,  Md.,  has  been  de- 
layed  but  it  is  expected  to  be  opened 
during  March. 


METAL  MARKETS 


FORD   PATENT  SUIT  FILED 

BOSTON,  Feb.  18— A  bill  in  equity 
was  filed  in  the  Federal  District  Court 
here  by  William  B.  Moses  of  Water- 
town  against  the  Ford  Motor  Car  Co. 
of  Detroit,  and  Laline  &  Partridge,  Inc  , 
1255  Boylston  Street,  charging  an  in- 
fringement of  patent  rights  in  certain 
improvements  in  starting,  generating 
and  lighting  apparatus,  and  seeks  tem- 
porary and  permanent  injunction  re- 
straining the  joint  defendants  from  caus- 
ing to  be  made  or  sold  or  offered  for 
sale  Ford  motor  cars  containing  an  in- 
fringement on  his  in  i  em  i. ,n 


THE  nearer  we  come  to  the  end  of  the  pad- 
ding that  war  inflation  has  wrapped 
around  iron  and  steel  prices  the  more  obvious 
becomes  the  irremovable  character  of  that 
part  of  the  swollen  levels  which  is  due  to 
high  freight  rates.  It  costs  to-day  upward  of 
$10  for  freight  to  assemble  the  iron  ore, 
limestone,  fuel,  etc.,  necessary  to  produce  a 
ton  of  pig  iron.  In  1897  and  1898  pig  iron  sold 
for  less  money  per  ton  to  the  consumer  than 
it  costs  the  blast  furnace  in  freight  to-day 
for  the  raw  material  to  produce  a  ton.  Until 
the  Interstate  Commerce  Commission  applies 
the  pruning  knife  to  freight  rates,  there  is 
no  possibility  of  a  recession  to  pre-war 
prices,  even  though  every  other  cost  ingredi- 
ent may  have  been  pared  to  what  it  was 
before  the  war.  With  reports  current  that  a 
round  tonnage  said  to  approximate  25,000 
tons  has  been  taken  off  the  market  by  specu- 
lative interests  at  a  price  below  $25  for 
basic,  the  question  presents  itself  whether 
the  pig  iron  market  can  go  any  lower  con. 
sidering  that,  deducting  the  $10  freight  on 
raw  material,  the  blast  furnace  that  sold  this 
tonnage  will  receive  less  than  $15  for  raw 
material,  labor  and  overhead.  Noteworthy 
also  is  the  character  of  this  transaction,  the 
buyers  being  speculators  who  will  hold  the 
iron  for  an  advance  and  the  sellers  steel  pro- 
ducers who  do  not  need  it  because  of  the 
idleness  of  most  of  their  steel  making 
capacity.  In  other  words,  large  financial  in- 
terests believe  that,  until  freight  rates  are 
reduced,  the  pig  iron  market  can  not  go 
lower.  From  the  point  of  view  of  the  auto- 
motive foundry  buyer,  the  differentials  quoted 
on  foundry  and  malleable  over  basic  prices 
are  still  somewhat  askew.  To  understand 
clearly  the  situation  In  the  steel  market 
which  newspaper  reporters  seek  to  exploit  In 
the  only  way  such  material  can  be  turned 
into  "first  page  stuff,"  i.  e.,  a  battle  royal 
between  the  Corporation  and  the  independ- 
ents, it  must  be  borne  in  mind  that  the  Cor- 
poration, in  the  very  nature  of  its  organism, 
can  not  alter  its  price  and  operating  policies 
as  frequently  and  swiftly  as  the  smaller  In- 
terests. It  is  now  shipping  steel  at  somewhat 
higher  prices  than  those  quoted  in  the  open, 
"independent"  market  to  many  consumers  to 
whom  it  sold  much  more  steel  at  the  same 
prices  last  year,  while  the  "independents" 
were   then   asking   considerably   higher   levels. 

Pig  Iron — Middle  West  automotive  foun- 
dries have  been  bidding  $26  (y>  $27  for  foundrj 
and  malleable,  valley  basis,  producers  being 
apparently  disposed  to  consider  negotiations 
with  such  bids  as  a  basis  and  countering 
with  offers  of  $1  to  $2  higher,  'I'll,  situation 
has  narrowed  down  to  a  case  of  haggling 
over  price   in  each   individual   transai  Hon. 

Steel — Somewhat  better  inquiry  is  noted 
for  cold-rolled  strip  steel  from  automotive 
sources.  Cold-finished  steel  bars  are  sought 
at  concessions  which  many  makers  are  un- 
able to  grant  because  they  depend  for  their 
hot  bars  on  the  Corporation.  Pittsburgh 
reports  state  that  the  Ford  Motor  Co.  and 
other  Detroit  passenger  car  builders  are 
issuing  more  shipping  Instructions  for  she.  i 

Aluminum — While  some  odd  lots  of  f"'  I  ■■> 
98   to   99   per   cent   metal  aro  offered  at    24c, 

the  general   "outside"  quotation  Is  25<        

demand  light. 

Lead — The  chief  Interest  has  reduced  Its 
official    quotation    to    4. 50c,    New    York    and 

i  , ..,  i  :,.      'outsldi 

I  25c,   East   St.  Douls. 


486 


FINANCIAL  NOTES 


Savage  Arms  Co.  reports  total  earnings  for 
1920  as  $117,000,  equal  to  $1.35  a"  share  on  the 
$7,748,000  of  common  capital  stock  outstand- 
ing. In  1919  the  company  earned  $2,032,000, 
which  was  equal  to  $19.28  a  share.  After  the 
payment  of  common  dividends,  including  the 
extra  payments  declared  during  the  year, 
the  deficit  for  1920  amounted  to  $631,000,  In 
1919  a  surplus  of  $643,000  was  reported. 

Saxon  Motor  Car  Corp,  shows  a  gain  in 
assets  as  of  Dec.  31  over  April  1,  1920,  of 
$484,675.  This  is  represented  principally  in  in- 
ventories which  increased  from  $747,493  to 
$1,770,036,  and  deferred  charges,  and  machin- 
ery, trucks  and  equipment.  Cash  decreased 
from  $1,091,151  to  $62,561.  A  decrease  in  sur- 
plus is  shown  from  $4,402,816  to  $4,286,700. 

Curran  Motor  Products  Co.,  Detroit,  has 
been  organized  with  a  capital  of  $100,000  to 
market  automobile  accessories,  chiefly  the 
inventions  of  Dr.  E.  T.  Curran.  Dr.  Curran 
is  president;  W.  N.  Nahikian,  vice-president; 
P.  M.  MacKay,  secretary-treasurer,  and  P.  T. 
Quinn,  sales  manager. 

Dunlop's  Ltd.  the  British  tire  company 
which  is  the  parent  of  the  Dunlop  Ameri- 
can company,  proposes  to  issue  debentures 
amounting  to  3,000,000  pounds  Sterling  at 
98  with  interest  at  8  per  cent.  They  will 
run  for  20  years  with  annual  drawings  for 
retirement  at   105. 

Curtlss  Aeroplane  &  Motor  Corp.  reports  a 
net  loss  for  1920  of  $1,756,582,  which  includes 
full  depreciation  on  plant,  securities  owned, 
patents  receivable  and  inventories,  as  well  as 
cost  of  cancellation  of  contracts  for  material. 
It  is  declared  no  new  financing  is  necessary. 

Davis  Steam  Motors,  Inc.,  Detroit,  with  a 
capital  of  $100,000  in  shares  of  $10  par  value, 
has  been  organized  to  market  a  steam  engine 
for  use  in  both  passenger  cars  and  trucks. 
The  incorporators  are  Merrill  Davis,  E.  M. 
Bliss,  F.  D.  Siebert  and  A.  B.  Eggert. 

American  Bosch -Magneto  Co.  has  reduced 
disbursements  on  its  capital  stock  from  $2.50 
to  $1.25  a  share.  This  places  the  stock  on  a 
$5  annual  dividend  basis  as  compared  with 
the  previous  rate  of  $10. 

L.  V.  Fletcher  &  Co.,  New  York,  manufac- 
turers of  carbureters,  has  filed  a  petition  in 
bankruptcy,  with  liabilties  of  $39,968  and 
assets  of  $14,369. 


Ajax  Rubber  Reports 

$177,920  Loss  in  Year 

NEW  YORK,  Feb.  21— The  report  of 
the  Ajax  Rubber  Co.  for  the  year  ended 
Dec.  31  last,  shows  a  loss  of  $177,920 
after  depreciation  charges.  This  com- 
pares with  a  net  profit  of  $2,201,267  for 
1919.  The  balance  sheet  shows  inven- 
tories of  $7,408,968;  notes  and  accounts 
receivable  of  $3,959,947;  cash,  $301,990, 
and  deferred  charges  of  $336,205.  The 
total  assets  are  $18,376,854.  The  liabili- 
ties include  $6,145,000  in  notes  payable, 
and  $528,292  in  accounts  payable. 

Horace  DeLisser,  chairman  of  the 
board,  says  in  a  report  to  stockholders 
that  the  company  is  in  a  favorable  posi- 
tion because  of  the  comparatively  small 
and  evenly  balanced  inventory  as  well 
as  because  of  the  small  amount  of  com- 
mitments placed  for  future  deliveries  of 
raw  materials.     At  the  end  of  the  fiscal 
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year  this  amounted  to  only  $220,000  for 
rubber  and  $1,767,000  for  fabric.  De 
Lisser  adds  that  in  practically  the  first 
year  of  the  company's  efforts  toward  an 
export  business,  there  were  shipments  of 
more  than  1,100,000  Ajax  tires  and 
tubes  to  60  foreign  countries. 
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Apex  Seeks  Extension; 

Reorganization  Planned 

YPSILANTI,  MICH.,  Feb.  23— Credit- 
ors of  the  Apex  Motor  Corp.  have  been 
asked  to  grant  an  extension  of  time  for 
approximately  a  year  to  permit  thorough 
reorganization  of  the  company  on  a  basis 
of  reduced  overhead  and  economical 
operation.  The  directors  have  accepted 
the  resignation  of  0.  W.  Heinz  as  presi- 
dent and  general  manager  and  elected 
H.  T.  Hanover  in  his  place.  George  P. 
Listman  of  Seattle  has  been  elected  a 
director. 

A  statement  sent  out  by  the  company 
states  that  its  financial  condition  was 
serious  at  the  time  the  change  of  man- 
agement was  made,  but  that  the  United 
Finance  Co.,  the  largest  creditor,  with  a 
claim  of  approximately  $500,000,  has 
agreed  to  an  extension  of  30  days  to 
learn  the  views  of  other  creditors  and 
prepare  a  financial  statement.  If  the 
other  creditors  will  agree  to  an  exten- 
sion, the  finance  company  will  advance 
sufficient  funds  to  get  back  into  produc- 
tion to  fill  the  orders  on  hand.  The 
agreement  with  the  finance  company  pro- 
vides that  all  future  business  must  be 
on  a  C.  0.  D.  basis. 

The  directors  have  repudiated  a  re- 
financing arrangement  entered  into  by 
Heinz  with  C.  B.  Haffenberg.  This  ar- 
rangement would  have  provided  for  the 
sale  of  stock  and  the  directors  would  not 
permit  this  action  in  view  of  the  com- 
pany's financial  condition. 


Federal  Truck  Report 
Shows  $806,812  Surplus 

DETROIT,  Feb.  17— Federal  Motor 
Truck  Co.  reports  total  sales  of  $10,628,- 
742.09  and  profits  of  $745,878.66  for  the 
year  ended  Dec.  31.  Liabilities  aggre- 
gating $4,525,340.50  include: 

Notes  and   Accounts   Payable $    352,734.39 

Dealers'    Deposits 31,843.93 

Land   Contract 336,360.00 

U.  S.  Government  Claim 359,091.87 

Reserves   for   Depreciation,   etc...  '577,649.72 

Capital    Stock 2,000,000.00 

Surplus     806,812.76 

Assets   include: 

Cash    $    163,293.11 

Notes  Receivable  and  Acceptances  68,040.11 

Accounts     Receivable 160,770.88 

Securities    192,505.26 

Plant    Accounts 1,383,248.90 

Merchandise    Inventory 2,497,398.25 

Prepaid   Expense 60,083.99 

AJAX  SEEKS  PLANT  SITE 
BOSTON,  Feb.  21— The  plant  location 
of  the  Ajax  Motors  Corp.,  Boston's  only 
motor  vehicle  builder,  has  not  yet  been 
definitely  determined.  Pending  the  con- 
struction of  its  own  plant,  its  products 
are  being  assembled  at  the  Tracy  plant 
in  Rutherford,  N.  J. 


Bank  Credits 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


NEW  YORK,  Feb.  24— The  local  loan 
market  again  eased  toward  the  latter 
part  of  the  week.  Call  money  ruled  at 
7  per  cent  with  a  range  of  6  per  cent  to 
7  per  cent  as  against  a  range  of  7  per 
cent  to  8  per  cent  the  week  before.  A 
feature  of  the  week  was  the  reappear- 
ance of  an  "outside"  market,  where  call 
money  could  be  had  at  6  per  cent.  There 
was  little  trading  in  time  money,  the  sup- 
ply of  which  was  light  until  the  latter 
part  of  the  week.  Sixty  and  ninety  day 
paper  was  quoted  at  6%  per  cent  to  7 
per  cent,  and  the  longer  maturities  at 
6V2  to  6%  per  cent.  Corresponding  rates 
for  the  previous  week  had  been  7  per  cent 
and  7%  per  cent  respectively. 

Although  the  excess  reserves  of  the 
New  York  Associated  Banks  declined  $7,- 
625,180,  the  loans  and  deposits  continued 
to  decline.  Loans  at  $5,001,150,000  mark- 
ed a  decline  of  $20,216,000  from  the  pre- 
vious week.  Net  time  deposits  declined 
$11,725,000  and  net  demand  deposits  de- 
creased nominally. 

The  week-end  statement  of  the  New 
York  Federal  Reserve  Bank  showed  a 
greatly  improved  reserve  position  for  the 
local  Bank.  Gold  reserves  increased  $25,- 
499,000.  Total  bills  on  hand  decreased 
$40,966,000  and  total  earning  assets  de- 
clined $43,266,000.  Net  deposits  declined 
$21,101,000.  The  ratio  of  total  reserves 
to  Federal  Reserve  note  and  net  deposit 
liabilities  combined,  increased  from  39.4 
per  cent  to  41.7  per  cent.  This  ratio  is 
higher  than  that  for  any  week  since  last 
September. 

The  Federal  Reserve  Banks  as  a  whole 
showed  the  same  marked  improvement  as 
the  New  York  bank.  Gold  reserves  in- 
creased $10,674,000  while  Federal  Re- 
serve notes  in  circulation  declined  $12,- 
972,000.  Federal  Reserve  Bank  Notes  de- 
clined $4,747,000.  The  ratio  of  gold  re- 
serves to  Federal  Reserve  notes  in  circu- 
lation after  setting  aside  33  per  cent 
against  net  deposits,  increased  from  57.6 
per  cent  to  58.5  per  cent.  Bills  discounted 
and  secured  by  Government  war  obliga- 
tions were  down  $21,495,000  and  total 
bills  on  hand  $50,107,000.  Total  earning 
assets  decreased  $51,923,000  and  net  de- 
posits $25,535,000. 

The  stock  market  last  week  was  dull 
and  irregular  with  net  gains,  however, 
practically  offsetting  the  losses.  The 
bond  market  was  also  very  quiet  and 
was  marked  by  fewer  new  issues  than 
have  been  characteristic  of  recent  weeks. 


STORM  KING  EXTENDS  PLANT 

HARTFORD,  WIS.,  Feb.  19  —  The 
Storm  King  Mfg.  Co.  of  Hartford,  Wis., 
manufacturer  of  patented  curtains  for 
Ford  and  other  cars  for  cold  weather 
equipment,  has  been  obliged  to  take  over 
larger  quarters  to  accommodate  the  ex- 
pansion of  its  business  and  provide  more 
adequate  facilities.  As  rapidly  as  pos- 
sible the  output  is  being  increased  to 
500    sets    of    curtains    per    month. 
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Men  of  the  Industry 


E.  P.  Chalfant,  one  of  the  veterans  of  the 
motor  vehicle  industry,  has  voluntarily  taken 
an  indefinite  leave  of  absence  from  Automo- 
tive Products  Corp.  of  New  York,  an  export 
house  which  he  organized  two  and  a  half 
years  ago  as  an  ally  of  the  American  Steel 
Export  Co.  He  is  also  president  of  the  Gill 
Mfg.  Co.,  Chicago,  and  president  of  the  Gill 
Piston  Ring  Corp.,  New  York,  and  will  here- 
after devote  himself  actively  to  the  affairs  of 
these  two  companies,  making  his  headquar- 
ters at  the  New  York  branch,  1864  Broadway. 

A.  D.  Williams  has  assumed  charge  of  sales 
for  "X"  Laboratories,  manufacturers  of  "X" 
Liquid,  and  will  be  located  with  headquarters 
at  their  New  York  office.  Williams  formerly 
was  associated  with  the  American  Chain  Co., 
Bridgeport,  Conn.;  the  F.  Hersh  Hardware 
Co.,  Allentown,  Pa.,  and  the  last  few  years 
has  been  field  manager  for  the  Bethlehem 
Spark  Plug  Corp. 

E.  E.  Westman,  for  the  past  two  and  one- 
half  years  director  of  purchases  of  the 
Premier  Motor  Corp.  of  Indianapolis  and  for 
many  years  connected  with  various  automo- 
bile concerns  of  that  city,  has  severed  his 
connection  with  Premier  to  become  secretary 
and  treasurer  in  charge  of  sales  for  the 
Kant  Kut  Tube  Products  Co.,  Indianapolis. 

Fred  Rufenacht  has  purchased  the  plant  of 
the  Bucyrus  Rubber  Co.,  New  Philadelphia, 
Ohio,  and  it  is  thought  he  will  organize  a 
company  to  operate  it  as  the  Crawford  Tire 
&  Rubber  Co.  Rufenacht  is  a  coal  operator 
of  New  Philadelphia  and  was  an  officer  and 
stockholder  of  the  Bucyrus  company.  Philip 
H.  Heater  has  been  appointed  manager. 

W.  G.  Thompson  has  been  elected  presi- 
dent of  the  Thomart  Motor  Co.  of  Akron 
and  Kent.  Ohio.  The  company  was  organized 
last  April  and  started  limited  production  in 
December  of  1-ton  speed  trucks.  James  L. 
Stewart  has  been  elected  vice  president  and 
general  manager,  and  B.  A.  Shriber,  sec- 
retary and  treasurer. 

Jack  Neely,  assistant  sales  manager  of  the 
Barley  Motor  Car  Co.  for  several  years,  has 
resigned  his  position  and  will  be  associated 
with  the  Studebaker  Motor  Car  Co.  He  will 
be  assigned  to  one  of  the  numerous  factor;.' 
branches  of  the  latter  company,  assuming  his 
new  duties  as  a  branch  manager  about 
April  1. 

R.    S.    Jemison,    who    has    been    connected 
with  the  advertising  department  of  the  Miller 
Rubber  Co.,   has  been  appointed  advertising 
Iger     of     the     Oldfield     Tire     Co.,     and 
moved  his  headquarters  from  Cleveland 
to  Akron.     Jemison  is  widely  known  through- 
out the  south  as  a  writer  on  sporting  topics. 
Joseph  E.  Burns  has  succeeded  R.  G.  Ewell 
ales    ami    advertising    manager    of    the 
Allen  Motor  Co.,  Columbus.      He  was  formerly 
territorial    representative    for    the    company 
and  previous  to  that  had  been  connected  with 
the    educational    bureau    of    the    Cole    Motor 

F.  S.  Warren,  for  the  last  five  years  sales 
manager  of  the  Booth  Felt  Co.,  In.  .  \, .« 
fork,  and  previous  to  that  for  two  years  New 
Vork   representative  of   the   Advance    Pell    A 

ng  Co.,  Chicago,  has  gone  Into  business 
for  himself  in  New  York. 

C.  R.  Miller  has  resigned  as  general  man- 

ager  of  the  Alien   m.  ,,   „,,i,  ,        H 

formerly    works    manager    at    Wlllys- 

11  :        neral        inager    of    Miami 

i  &  Mfg.  Co.     His  plans  for  the  future 

>  announced. 


Fred  Wellman,  for  two  years  advertising 
manager  of  the  National  Motor  Car  &  Vehicle 
Corp.,  has  resigned  his  position  to  join  the 
National  Motor  Sales  Co.  of  Chicago,  dis- 
tributors of  National  cars,  in  the  capacity  of 
sales  manager. 

Ewart  C.  Hugh,  formerly  European  travel- 
ing representative  of  the  All  American  Truck 
Co.,  Chicago,  has  formed  the  Hugh  Co.. 
Buffalo,  which  will  manufacture  metal  prod- 
ucts for  the  automotive  industry. 

G.  R.  Harris  has  resigned  as  secretary- 
treasurer  of  the  Troy  Wagon  Works  Co., 
Troy,  Ohio.  W.  J.  Murray  has  been  appointed 
general  manager  and  H.  H.  Tamplin  new 
secretary- treasurer. 

Victor  Greiff,  E.  E.,  who  joined  the  Ameri- 
can Bosch  Magneto  Corp.  a  year  ago  to  in- 
stall a  research  laboratory,  has  completed 
the  work  and  returned  to  his  home  in  New 
York  City. 

George  J.  Blanton,  who  for  the  past  four 
years  has  been  connected  with  the  engineer- 
ing sales  department  of  Chain  Belt  Co.,  Mil- 
waukee, has  been  made  New  York  district 
manager. 

Stephen  A.  Douglas  has  been  appointed 
general  sales  manager  of  the  William  R. 
Johnston  Mfg.  Co.,  Chicago,  manufacturers 
of  automobile  equipment. 

Frank  B.  Willis  has  been  appointed  sales 
manager  of  the  Duplex  Truck  Co..  Lansinp. 
He  was  formerly  sales  manager  of  the  Keliy- 
Springfield  Truck  Co. 

W.  T.  Norton,  Jr.,  chief  engineer  of  the 
Motor  Transport,  has  resigned,  and  at  the 
present  time  has  made  no  definite  connec- 
tions. 

Frederick  T.  Frazer  has  been  elected  a 
member  of  the  board  of  directors  of  the 
Byron  G.  Moon  Co.,  Inc. 

Water  A.  Wood  has  been  elected  president 
of  the  New  York  Automobile   Dealers  Ass'n. 


HARTMAN  TO  LEAVE  FORD 

DETROIT,  Feb.  21— Hubert  E.  Hart- 
man,  assistant  secretary  and  general 
attorney  for  the  Ford  Motor  Co.,  has 
announced  his  resignation,  effective 
March  15.  He  gave  as  his  reason  a  de- 
sire to  enter  business  for  himself,  adding 
that  he  expected  to  continue  to  handle 
some  of  the  company's  affairs.  Hart- 
man   has   been   with    Ford   seven    years. 

HANDLEY  RE-ELECTED  PRESIDENT 

KALAMAZOO,  MICH.,  Feb.  21— The 
annual  meeting  of  the  Handley-Knight 
company  resulted  in  the  election  of  the 
following  officers  and  directors:  Presi- 
dent and  General  Manager,  James  I. 
Ha'ndley;  vice-presidents,  W.  E.  Upjohn 
and  C.  S.  Campbell;  secretary-treasurer, 
Walter  L.  Otis;  directors,  the  above  and 
C.  A.  Blaney,  Kalamazoo;  J.  S.  Wood- 
ward, Battle  Creek,  and  Walter  Stewart 
and  Martin  V.  Kelley,  Toledo. 

STANDARD    AERO    BANKRUPT 

PHILADELPHIA,  Feb.  21  —  The 
United  States  Circuit  Court  of  Appeals 
has  affirmed  an  order  of  the  District 
Court  of  New  Jersey  declaring  the 
Standard    Aon,    Corp.    of    New    York    a 
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bankrupt.  The  proceedings  were  on 
petition  of  Charles  H.  Leonard  of  Eliza- 
beth, N.  J.,  a  creditor.  The  plant  of 
the  corporation  at  Plainfield  is  located 
on  ground  leased  from  Leonard,  who 
sued  in  the  New  Jersey  court  and  ob- 
tained a  judgment  for  $9,000. 

The  Aero  corporation  built  airplanes 
for  the  United  States  and  received  pay- 
ments of  approximately  $5,000,000.  Its 
business  ended  with  the  armistice  and 
its  relations  with  the  Government  were 
ended  by  the  further  payment  of  about 
$1,000,000.  This  sum  was  disbursed 
and  nothing  was  left  except  a  bank 
balance  of  less  than  $400. 


Wilson  Appointment 

Rests  With  Chrysler 

NEW  YORK,  Feb.  23— When  asked  to- 
day whether  or  not  he  had  been  invited 
to  accept  the  general  management  of  the 
Maxwell-Chalmers  combination,  W.  R. 
Wilson,  who  is  one  of  the  vice-presidents 
of  the  Irving  National  Bank  of  this  city, 
referred  inquiries  to  Walter  P.  Chrysler, 
chairman  of  the  management  committee, 
which  will  make  the  appointment.  He 
intimated  the  subject  had  been  taken  up 
with  him,  but  added  that  he  could  not 
say  whether  the  appointment  would  come 
to  him.  Chrysler  has  declined  to  make 
any  statement. 

Wilson,  who  is  about  35  years  old,  is 
better  known  as  a  financier  than  as  a 
production  man,  although  he  has  had  con- 
siderable experience  in  the  automotive 
industry.  He  was  associated  with  the 
Studebaker  Corp.  until  the  formation  of 
the  Dodge  Bros.  Motor  Car  Co.  He  as- 
sisted the  Dodge  brothers  in  perfecting 
their  organization  and  remained  with 
them  five  years  in  a  confidential  capacity. 


DETROIT  S.  A.  E.  TO  MEET 

DETROIT,  Feb.  21— The  Detroit  Sec- 
tion of  the  Society  of  Automotive  En- 
gineers will  hold  its  February  meeting 
Feb.  25  at  the  Detroit  Board  of  Com- 
merce. O.  C.  Barry,  research  engineer 
of  the  Hupp  Motor  Car  Co.,  and  formerly 
professor  of  automotive  engineering  at 
Purdue  University,  will  speak  on  the  fuel 
problem    in   terms   of  miles    per   gallon. 


PATENTEE  SUES  G.  M.  C. 

BOSTON,  Feb.  18— Rollin  Abell  of  Mil- 
ton, Mass.,  has  entered  suit  in  the  Suf- 
folk Superior  Court  for  $600,000  against 
the  General  Motors  Corp.  of  New  York 
for  alleged  repudiation  by  the  defendant 
of  an  agreement  to  use  a  valve  mecha- 
nism in  connection  with  automobile  en- 
gines, for  which  the  plaintiff  was  to  be 
paid  not  less  than  $50,000  a  year. 


N.  A.  C.  C.  MEETING  MARCH  3 

NEW  YORK,  Feb.  21— A  general  meet- 
ing of  the  members  of  the  National  Auto- 
mobile Chamber  of  Commerce  will  be 
held  Thursday,  March  3.  The  passenger 
car  manufacturers  will  meet  in  the  morn- 
ing and  the  truck  manufacturers  in  the 
afternoon.  The  directors  of  the  Chamber 
will  meet  Wednesday  morning,  March  2, 
and  the  truck  committee  that  afternoon. 
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SHOWS 

Feb.  26-Mar.  5 — Buffalo,  Annual 
Automobile  Show,  Buffalo 
Automobile  Dealers  Ass'n, 
74th  Regiment  Armory.  C. 
C.  Proctor,  Mgr. 

Mar.  2-10 — Des  Moines,  Annual 
Automobile  Show,  Colis- 
eum, C.  G.  Van  Vliet,  Mgr. 

Mar.  5-12 — Atlanta,  Annual  Au- 
tomobile Show,  Atlanta 
Automobile  Dealers'  Ass'n, 
Auditorium,  Virgil  Shepard, 
Mgr. 

Mar.  5-12 — Brooklyn,  Annual 
Automobile  Show.  Brook- 
lyn Motor  Vehicle  Dealers' 
Ass'n,  23d  Regiment  Ar- 
mory, George  C.  Lewis, 
chairman. 

Mar.  5-12 — Pittsburgh,  Annual 
Automobile  Show,  Auto- 
motive Ass'n,  Inc.,  Motor 
Square  Garden,  J.  J.  Bell, 
Mgr. 

Mar.  5-12 — Atlantic  City,  Annual 
Automobile  Show,  Auto- 
mobile Trade  Association 
of  Atlantic  City,  Million 
Dollar  Pier,  A.  H.  Gener- 
atzky,  Mgr. 

Mar.  7-12 — Syracuse,  N.  T.,  An- 
nual Automobile  Show, 
Syracuse  Automobile 
Dealers  Ass'n,  Armory, 
Howard     H.     Smith,     Mgr. 
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Mar.  7-12 — Indianapolis.  Annual 
Automobile  Show,  Indiana- 
polis Automotive  Trade 
Ass'n,  Automobile  Bldg.. 
State  Fair  Grounds,  John 
Orman,  Mgr. 

Mar.  7-12 — Nashville,  Annual 
Automobile  Show,  Nash- 
ville Automobile  Trade 
Ass'n.    Page    Bldg. 

Mar.  12-19 — Boston.  Annual  Au- 
tomobile Show.  Mechanics 
Bldg.  and  South  Armory. 

Mar.  14-19 — Omaha.  Annual  Au- 
tomobile Show,  Omaha 
Automobile  Trade  Ass'n, 
Inc.,  Omaha  Auditorium, 
C.   G.   Powell,   Mgr. 

Mar.  14-19 — Washington,  Annual 
Automobile  Show,  Wash- 
ington Automobile  Dealers' 
Ass'n,  Rudolph  Jose, 
Chmn. 

Mar.  19-26 — Detroit,  Annual 
Automobile  Show,  Detroit 
Automobile  Dealers'  Ass'n, 
Morgan-Wright   Building. 

April  3-9 — Denver,  Annual  Auto- 
mobile  Show,   Auditorium. 

April  4-9 — Seattle,  Annual  Auto- 
mobile Show.  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 

April —  Chattanooga,  T  e  n  n.. 
Spring  Automobile  Show, 
Chattanooga  Automotive 
Trade  Ass'n,  Sunday  Tab- 
ernacle,  C.  A.  Noone,  sec'y. 


FOREIGN  8HOWS 

Mar  23-28 — Witwatersrand  Ag- 
ricultural Show  including 
machinery  and  motors 
sections. 

April,  1921— Sofia.  Bulgaria, 
Tractor  Trials,  under  the 
Bulgarian  Ministry  of 
Agriculture. 

May  28-June  8 — International 
Automobile  Exhibition, 

Basle,   Switzerland. 

June,  1921— Reykjavik,  Iceland, 
Agricultural  Exhibition — 
Agricultural  Machinery- 
Icelander  Agricultural  So- 
ciety, Reykjavik,  Iceland. 
5-16 — Paris,  France,  Paris 
Motor  Show,  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
1' Automobile,  51,  Rue  Per- 
Paris. 


Oct. 


CONVENTIONS 

May  4-7  —  Cleveland.  National 
Foreign    Trade   Council- 

Oct.  12-14,  1921 — Chicago, 
Twenty-Eighth  Annual. 
Convention  National  Im- 
plement &  Vehicle  Ass'n. 

RACES 
July  24 — Grand  Prix,  Le  Mans. 

S.  A.    E.    MEETINGS 
Boston  section — March  18. 


February  24,  1921 


Buffalo  section — April  19 — Paper 
on  "Carbureter  Perform- 
ance," by  F.  C.  Mock. 

Dayton  section — May  3. 

Detroit  section — March  25 — Dis- 
cussion of  "The  Relation 
Between  the  Industry 
and.  the  Department  of 
Engineering  Research  of 
the  University  of  Michi- 
gan." by  Prof.  E.  A. 
White. 

Metropolitan  section — March  10 
— Paper  on  "Brakes.''  by 
H.   G.   Farwell. 

Metropolitan  section — April  14 
— Paper  on  "Low  Grade 
Fuel  Carburetion,"  by  A. 
H.  Beach. 

Midwest  section  —  March  11  — 
Discussion  of  storage  bat- 
teries. 

Minneapolis  section — March  2 — 
Discussion  of  good  roads 
and   equipment. 

Minneapolis  section  —  April  6  — 
Discussion  of  repair  equip- 


Washington  section — March  18 
— Highway  and  Highway 
Transport    Trading. 

Washington  section — April  1 — 
Aeronautical  Engineering 
Session. 


Mexico  to  Construct 

Main  Roads  System 

NEW  YORK,  Feb.  19 — Approximate- 
ly 22,000  kilometers  of  highways  are  in- 
cluded in  the  road  improvement  proj- 
ect of  the  Mexican  government.  This 
statement  is  made  in  a  letter  just  re- 
ceived here  from  Salvador  Medina,  ex- 
ecutive official  of  the  Mexican  Depart- 
ment of  Roads  and  Public  Works.  Under 
the  project  the  road  work  will  be  admin- 
istered through  regional  groups,  each  of 
which  will  have  a  technical  administra- 
tive center.  Senor  Medina  describes  the 
project  as  follows: 

"This  bureau  has  decided  upon  a  proj- 
ect for  the  improvement  of  the  leading 
roads  of  the  Republic — a  project  cover- 
ing the  upkeep  of  all  public  roads  dur- 
ing the  present  year,  there  also  existing 
the  plan  of  carrying  out  this  work  in  all 
the  States  of  the  Republic,  in  accord- 
ance with  a  technical  outline  already  ap- 
proved. In  the  said  project,  roads  are 
enumerated  according  to  regional  groups, 
which  in  due  time  will  constitute  actual 
zones  of  permanent  attention,  each  one 
having  a  technical-administrative  center. 

"The  center  of  each  zone  shall  be 
Mexico  City,  Tampico,  Queretaro, 
Guadalajara,  Morelia,  Iguala,  Oaxaca, 
Tuxtla  Gutierrez,  Campeche,  San  Luis 
Potosi,  Zacatecas,  Chihuahua,  Hermo- 
sillo,  Ensenada  and  La  Paz.  The  total 
extension  of  the  roads  covered  by  these 
zones  is  22,000  kilometers." 

LOWERS  RATE  ON  STEEL  PARTS 

WASHINGTON.  Feb.  18— An  order 
was  issued  by  the  Interstate  Commerce 
Commission  this  week  requiring  car- 
riers to  establish  a  rate  of  $1,125  on 
the  pressed  steel  side  members  of  truck 
frames,  no  higher  than   rates  on   struc- 


tural steel  channels.  The  order  followed 
a  decision  by  the  commission  in  the  case 
brought  by  the  Moreland  Motor  Truck 
Co.  against  the  C.  M.  &  St.  P.  Rail- 
road, in  which  it  was  found  that  the 
rate  of  $2.2115  per  cwt.  on  pressed  steel 
side  members  of  truck  frames,  in  car- 
loads from  Milwaukee  to  Los  Angeles, 
was  unreasonable. 


Maxwell   Contract  Suit 

Moved  to  U.  S.  Court 

TOLEDO,  Feb.  19— The  suit  in  which 
the  Toledo  Bridge  &  Crane  Co.  asks  for 
a  judgment  of  $34,901.7.9  from  the  Max- 
well Motor  Co.,  alleged  to  be  due  for 
breach  of  contract,  was  remanded  from 
the  common  pleas  court  of  Lucas  county 
to  the  Federal  court  for  the  Northern 
District  of  Ohio,  Western  Division. 

The  Toledo  company  alleges  that  it  had 
a  contract  for  40,000  oil  pans  at  $2.50 
each  and  that  the  contract  was  cancelled 
before  completed. 

The  case  brought  a  legal  battle  in  the 
common  pleas  court  but  will  be  settled 
in  the  district  court  which  is  at  the 
present  time  heavily  loaded  with  business. 
The  case  will  probably  not  be  heard  for 
several  weeks. 

CARRPLANE    COMPANY    FORMED 

ATLANTA.  Feb.  19— The  first  air- 
plane manufacturing  company  in  the 
South  is  to  be  located  at  Jellico,  Tenn., 
the  Southern  Carrplane  Mfg.  Co.,  hav- 
ing been  organized  there  with  $250,000 
capital.  The  plane  to  be  manufactured 
will  he  known  as  the  Carrplane.  It  was 
designed  by  Capt.  Walter  J.  Carr,  form- 
erly an  army  aviator.  L.  E.  Woody  is 
president  and  general  manager  of  the 
company;  W.  I.  Jones  is  secretary  and 
treasurer. 


Safety  Regulations 

Reduce  Car  Accidents 

NEW  YORK,  Feb.  18— More  play- 
grounds, more  safety  education  in  the 
schools,  uniform  traffic  rules,  and  regula- 
tions against  overloading  are  among  the 
measures  which  the  National  Automo- 
bile Chamber  of  Commerce  will  advocate 
with  increased  vigor  during  the  coming 
year  as  part  of  its  program  to  reduce 
the  number  of  accidents  incidental  to  the 
operation  of  motor  vehicles.  In  urging 
these  causes,  the  chamber  plans  to  assist 
organizations  already  active  along  these 
lines  rather  than  to  stimulate  independ- 
ent campaigns. 

Official  figures  show  a  decline  in  the 
ratio  of  fatalities  to  the  number  of  cars 
in  operation.  Automobile  deaths  per 
car  were  0.0025  in  1914,  and  these  were 
reduced  to  0.0013  in  1919. 


ALABAMA    AIR    CLUB    FORMED 

ATLANTA,  Feb.  19— The  Alabama 
Aeronautical  Society,  affiliated  with  the 
Aero  Club  of  America,  has  been  organ- 
ized at  Birmingham,  Ala.  Lieut.  Com- 
mander C.  W.  Tindal,  formerly  of  the 
United  States  Navy,  was  the  organizer. 
It  will  be  conducted  along  the  same  lines 
as  the  New  York  State  Flying  Club  and 
the  Missouri  Aeronautical  Society. 


TO  STAGE  FAIR  IN  JAVA 

NEW  YORK,  Fob.  19— An  automobile 
and  tractor  exhibition  will  be  held  at 
Bandoeng,  Java,  Sept.  19  to  Oct.  9,  1921, 
in  connection  with  the  Second  Nether- 
lands East  Indies  Fair,  which  will  be 
international  in  character  and  which  of- 
fers to  manufacturers  an  opportunity  for 
exhibiting  their  products  in  the  highly 
lucrative  markets  of  the  East   Indies. 
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Plan  to  Center  Automotive  Re 
search  in  S.  A.  E.  Committee 

New  activity  will  be  initiated  and  directed  by  this 
committee  and  carried  forward  by  a  research  depart- 
ment organized  as  a  part  of  Society's  office  staff. 
Important  to  collect  and  publish  existing  data. 

By  Herbert  Chase 


PLANS  for  putting  into  effect  the  research  activi- 
ties which  it  was  recently  announced  that  the 
Society  of  Automotive  Engineers  Research 
Committee  had  been  authorized  by  the  Council  to 
undertake  are  developing  and  bid  fair  to  assume  the 
importance  predicted  for  them.  It  has  naturally 
proved  impossible  as  yet  to  formulate  details  of  the 
new  activity,  but  it  is'understood  that  the  work  will 
be  handled  in  much  the  same  way  that  the  S.  A.  E. 
Standard  Committee  work  is  handled.  There  will 
be  an  office  organization  with  a  Research  Manager 
whose  duties  will  include  the  collection  of  data  and 
its  preparation  for  publication.  One  of  the  Research 
Manager's  duties  will  be  to  learn  the  view  of  the  Re- 
search Committee,  and  where  decisions  are  made  to 
see  that  they  are  put  into  effect  and  followed  through 
to  a  conclusion. 

It  is  not  proposed  that  the  Research  Committee  as 
a  whole,  or  such  divisions  thereof  as  shall  be  formed, 
will  undertake  the  actual  conduct  of  research,  or 
finance  its  conduct  in  selected  laboratories,  but  rather 
that  it  will  arrange  for  such  research  as  may  be  con- 
sidered desirable,  through  co-operation  with  indus- 
trial laboratories  as  well  as  with  laboratories  of  gov- 
ernment bureaus,  universities,  etc. 

Every  effort  will  be  made  to  correlate  the  work  of 
various  laboratories  to  prevent  unnecessary  duplica- 


tion and  to  so  arrange  the  work  undertaken  as  to 
bring  about  solution  of  the  most  pressing  problems  of 
the  automotive  industry.  The  S.  A.  E.  will  thus  act 
as  a  sort  of  clearing  house  for  research  work.  It  is 
expected  also  that  much  existing  research  data  will 
be  accumulated  for  reference  and  comparison,  in  fact, 
some  members  of  the  committee  regard  the  collec- 
tion and  dissemination  of  existing  data  as  the  first 
and  most  important  activity  of  the  committee. 

It  is  not  to  be  expected,  of  course,  that  any  one 
manufacturer's  problems  will  be  investigated  by  the 
committee,  except  in  so  far  as  such  investigation  will 
be  of  general  benefit,  but  whenever  the  results  of  in- 
dividual researches  are  made  available  to  the  com- 
mittee these  will  in  turn  be  made  available  to  others 
in  the  industry  who  may  be  interested. 

The  committee  as  at  present  constituted  is  as  fol- 
lows:  Henry  M.  Crane,  Chairman.  Harry  L.  Horn- 
ing, E.  A.  Johnston,  C.  F.  Kettering,  J.  G.  Vincent, 
Herbert  W.  Alden,  Dr.  H.  C.  Dickinson,  T.  C.  Menges, 
Joseph  Van  Blerck  and  Prof.  0.  C.  Berry. 

This  committee  will  be  added  to  from  time  to  time 
as  need  requires  and  will  no  doubt  be  segregated  into 
divisions,  as  is  the  case  with  the  Standards  Commit- 
tee, should  this  prove  desirable. 

There  are  quite  natural  differences  in  viewpoint 
among    members   of   the    committee    as   to    ways    in 
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which  the  work  to  be  undertaken  can  be  made  most 
useful,  as  to  how  it  can  best  be  carried  forward  and  as  to 
what  subjects  are  of  greatest  importance.  It  is  quite  gen- 
erally agreed,  however,  that  research  pertaining  to  fuel  and 
its  utilization  is  of  paramount  and  most  general  import- 
ance. 

One  member  of  the  committee  takes  the  view  that  re- 
search gathered  by  the  committee  should^  be  confined  to 
very  definite  commercial  ends — to  the  solution  of  prob- 
lems of  immediate  and  pressing  importance, to  the  in- 
dustry. But  the  same  member  fully  recognizes  the  need 
for  digesting  and  publishing  information  now  available. 
He  indicated  that  some  large  industrial  laboratories 
have  already  expressed  willingness  to  co-operate  with 
the  committee,  not  only  in  making  available  information 
now  in  hand  or  in  progress  of  collection,  but  by  prose- 
cuting for  the  general  good  of  the  industry  lines  of  re- 
search laid  down  by  the  committee. 

In  some  instances,  more  especially  in  the  case  of  uni- 
versity students  research  where  the  investigators  are 
frequently  lacking  in  experience,  it  will  doubtless  prove 
desirable  to  have  the  same  line  of  work  undertaken  in 
two  or  more  laboratories  in  order  that  a  check  may  be 
had. 

One  member  of  the  committee  is  drafting  for  discus- 
sion a  set  of  rules  of  procedure  to  govern  activities  of 
the  committee.  When  patents  are  involved  it  will,  of 
course,  be  necessary  to  proceed  with  caution  in  order 
not  to  favor  any  commercial  intex-est.  This  matter  will 
require  careful  handling. 

It  has  been  pointed  out,  quite  properly,  that  a  close 
relationship  necessarily  exists  between  standardization 
and  research  work.  Itf  is  frequently  necessary  to  carry 
through  certain  research  work  before  a  satisfactory 
standard  can  be  formulated. 

Coker  F.  Clarkson,  General  Manager  of  the  S.  A.  E., 
believes  that  the  decision  to  undertake  the  work  with 
which  the"Research  Committee  is  charged  is  of  as  great 
significance  and  importance  to  the  Society  as  was  the 
decision,  arrived  at  many  years  ago,  to  undertake  stand- 
ardization work.  The  latter  work  required  the  estab- 
lishment of  a  standards  department  in  the  S.  A.  E.  staff 
and  it  is  expected  that  a  similar  department  will  be  built 
up  to  handle  the  detail  prosecution  of  the  research  pro- 
gram. The  Research  Committee  will  formulate  policies 
and  lay  out  the  program  of  work  to  be  undertaken,  but 
will  necessarily  have  to  depend  largely  upon  the  Re- 
search Department  to  carry  the  work  forward.  It  has 
been  agreed  that  the  Society  shall,  at  least  for  the  first 
year,  undertake  work  on  its  own  resources,  that  is  with- 
out seeking  outside  funds  for  the  purpose.  It  seems 
quite  likely,  however,  that  as  the  work  progresses  and 
becomes  of  greater  value  to  the  automotive  industry  as 
a  whole,  the  industry  will  participate  in  supporting  it 
financially  as  it  has  the  standardization  work  of  the 
Society. 

Some  members  of  the  committee  feel  that  the  automo- 
tive industry  in  common  with  most  other  industries, 
lacks  appreciation  of  the  value  and  importance  of  re- 
search fundamentals,  and  would  confine  the  work  of  the 
committee  to  the  determination  of  facts  without  attempt- 
ing to  apply  the  results  of  research  to  automotive  prod- 
ucts. The  same  persons  lay  stress  upon  the  educational 
value  of  the  work,  believing  that  a  better  knowledge  of 
fundamentals  will  result  in  more  intelligent  application 
of  those  fundamentals  to  the  solution  of  the  problems 
of  the  industry.  If  the  committee  can  succeed  in  demon- 
strating to  all  concerned  the  need  of  more  careful  and 
thoroughgoing  research,  its  hope  that  the  quality  of 
work  turned  out,  especially  by  industrial  laboratories, 
will  reach  a  higher  standard  will  no  doubt  be  realized. 


If  various  industrial  laboratories  agree,  as  is  expected, 
to  exchange  information  through  the  offices  of  the  com- 
mittee, it  is  evident  that  much  duplication  will  be 
avoided,  and  a  great  deal  gained  both  in  time  and  cash 
outlay.  Even  if  the  committee  succeeds  in  the  first  year 
in  simply  persuading  industrial  organizations  of  the  ad- 
vantages to  all  concerned  of  releasing  data  accumulated 
as  a  result  of  research  conducted  by  these  organizations 
its  efforts  will  be  well  spent.  In  many  cases  standards 
of  comparison  are  lacking,  so  that  results  obtained  in 
various  laboratories  are  not  comparable.  Efforts  to 
bring  about  the  general  acceptance  of  such  standards 
will  enable  ready  comparisons  to  the  benefit  of  all  con- 
cerned, hence  there  is  opportunity  for  fruitful  results  in 
work  to  this  and. 

There  are  in  this  country  some  eighty  engineering 
schools  in  which  courses  in  automotive  engineering  are 
being  given.  Most  of  these  have  laboratory  facilities 
which  can  be  or  already  are  engaged  in  automotive  re- 
search work.  There  has,  however,  been  little  if  any 
effort  to  organize  or  correlate  this  work  in  such  manner 
as,  to  make  it  of  greatest  value  either  to  the  industry, 
which,  in  many  instances,  is  called  upon  to  donate  the 
engine  or  other  apparatus  to  be  tested,  or  to  the  insti- 
tution whose  facilities  and  personnel  are  used. 

Some  universities  regarded  as  leaders  in  automotive 
engineering  education  have  already  indicated  a  desire 
to  arrange  their  programs  of  research  in  such  manner 
as  to  avoid  unnecessary  duplication  and  to  make  their 
work  of  the  utmost  possible  value  to  the  automotive  in- 
dustry. They  have,  in  fact,  expressed  willingness  to  co- 
operate in  bringing  about  arrangements  whereby  a  pro- 
gram in  which  each  institution  will  have  a  definite  pre- 
arranged part  will  be  formulated  and  carried  out  in  con- 
junction with  the  committee. 

It  is  believed  that  the  Research  Committee  of  the  So- 
ciety can  and  will  play  an  important  part  in  formulating 
such  a  program  and  in  seeing  that  it  is  carried  through 
and  the  results  compiled  in  a  form  that  will  make  them 
of  greatest  value  to  all  concerned.  It  has  long  been  ap- 
parent that  some  organization  can  and  should  perform 
this  function,  and  it  seems  certain  that  no  organization 
can  do  it  to  better  advantage  than  a  properly  constituted 
committee  of  the  Society. 

Those  who  are  familiar  with  the  work  of  the  S.  A.  E. 
during  the  past  few  years  will  recall  that  the  Council  of 
the  Society  has  appointed  research  committees  which 
served  during  several  recent  administrations,  and  that 
a  report  on  fuel  utilization  in  present  day  engines  was 
made  at  the  last  summer  meeting  of  the  Society  by  one 
of  these  committees.  Aside  from  this  little  has  come 
from  the  activities  (or  lack  of  activity)  of  these  com- 
mittees. This  has  been  due  in  part  to  the  fact  that  the 
Society  office  staff  did  not  include  personnel  sufficient 
to  carry  forward  on  an  effective  scale  work  which  could 
otherwise  have  been  prosecuted.  This  personnel  is  now 
to  be  added  to  the  staff  of  the  Society,  and  the  results 
which  have  long  been  considered  possible  of  attainment 
should  now  be  realized.  The  appropriation  of  $30,000  by 
the  Council  to  be  used  in  defraying  the  cost  of  maintain- 
ing the  necessary  organization,  constitutes  in  the  opinion 
of  many  members  of  the  Society  one  of  the  most  im- 
portant actions  ever  taken  by  the  Society.  The  ultimate 
good  which  results  will  naturally  depend  in  large  part 
upon  the  research  organization  built  up  as  well  as  upon 
the  support  and  co-operation  of  Society  members  and 
others  in  the  work.  If  this  co-operation  is  forthcoming 
as  now  seems  likely,  there  appears  to  be  little  question 
but  that  the  new  activity  will  give  much  deserved  credit 
to  the  Society  and  those  responsible  for  instituting  and 
prosecuting  the  research  program. 
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Progress  in  Highway  Educational 

Problems 

President  Burton  of  Michigan  University  believes  that  present  genera- 
tion will  see  highway  development  equal  to  railroad  development  wit- 
nessed bv  older  generation  and  that  education  in  this  line  is  the  great  need 
of  today.     Other  prominent  speakers  at  Michigan  Highway  Conference. 


By  Clyde  Jennings 


THE  movement  for  a  wider  appreciation  of  education 
in  highways  and  highway  transport  gained  a  long 
step  forward  when  Dr.  Marion  L.  Burton,  president  of 
the  University  of  Michigan,  addressing  a  gathering  of 
highway  commissioners  and  engineers  and  students  of  the 
University,  said  in  effect: 

We  want  it  known  that  the  University  of  Michigan 
appreciates  the  importance  of  the  highway  movement. 
I  am  not  exactly  certain  in  my  statistics,  but  I  ex- 
pect to   see   between   twenty   and  twenty-five   billion 
dollars  expended  in  highway  construction  during  the 
next  generation.    It  is  my  expectation  that  the  genera- 
tion now  coming  into  manhood  will  see  in  its  active 
life  a   movement   in   highway   construction   that  will 
equal    the    development    in    railways    that    the    older 
generation  has  witnessed.    It  is  my  belief  that  educa- 
tion  in   this   line   is   one   of  the   great   problems   of 
today  and  we  hope  that  each  student  of  this  university 
shall  leave  here  with  an  appreciation  of  this  problem. 
This  statement,  coming  from  the  president  of  a  lead- 
ing western  university,  cannot  but  have  a  marked  influ- 
ence in  educational  standards.     The  University  of  Michi- 
gan has  been  one  of  the  leaders  in  highway  engineering 
and  has  been  quick  to  appreciate  the  need  of  the  com- 
plemental  education — that  in  highway  transport.     Sev- 
eral other  western  universities  have  been  and  are  work- 
ing along  the  same  line,  but  the  eastern  universities,  in 
the  main,  have  ignored  the  topics. 

The  occasion  of  this  strong  statement  from  Dr.  Burton 
,  was  a  mass  meeting  which  was  a  part  of  the  Seventh 
Annual  Conference  on  Highway  Engineering  and  High- 
way Transport  at  the  University  of  Michigan.  Those  in 
attendance  at  the  five-day  session  were  highway  leaders 
of  Michigan.  On  February  23  the  members  of  the  Perma- 
nent Committee  on  Highway  and  Highway  Transport 
Education  were  guests  of  the  University  and  of  the  Con- 
ference. The  sessions  of  that  day  were  under  direction  of 
Dr.  P.  P.  Claxton,  United  States  Commissioner  of  Educa- 
tion, and  chairman  of  the  committee.  During  the  day  the 
members  of  this  committee  explained  to  the  members  of 
the  Michigan  Conference  the  objects  of  their  work.  It 
was  the  second  meeting  of  this  sort  the  committee  has 
held,  the  previous  one  being  at  Pittsburgh  last  Novem- 
ber, when  a  similar  exposition  of  the  work  was  made  to 
the  school  teachers  of  Pennsylvania.  It  is  interesting  to 
know  that  the  meeting  out  of  which  this  committee  was 
developed  was  held  at  Ann  Arbor  last  April. 

The  explanation  of  the  work  of  this  committee  is  simple. 
It  is  the  thought  of  those  responsible  for  the  committee 
that  there  is  a  great  need  of  engineers  for  the  proper  de- 


velopment of  the  highway  plans  now  financed.  Also  when 
these  highways  are  developed  there  will  be  a  need  of 
engineers  to  properly  direct  the  traffic  over  them.  This 
committee  is  encouraging  proper  schools  to  enter  this  field 
of  education. 

A  highly  interesting  message  of  this  session  was  con- 
tained in  a  paper  read  of  Thomas  H.  MacDonald,  chief 
of  the  United  States  Bureau  of  Roads,  who  said  in  effect 
that  a  highway  in  itself  is  of  no  value.  It  lacks  the  merit 
of  a  work  of  art,  or  of  an  article  of  certain  intrinsic 
value.  Its  value  is  entirely  in  the  service  it  renders  to 
the  community.  On  this  theory  he  maintained  that  it  is 
the  duty  of  the  promoters  and  builders  of  highways  to 
measure  their  building  by  the  traffic  needs  of  the  com- 
munity which  the  highway  is  to  serve. 

The  Committee  was  welcomed  to  the  University  of 
Michigan  by  Dean  Cooley  of  the  College  of  Engineering. 
The  program  included  an  address  on  "Highway  Social  and 
Economic  Welfare,"  by  Dr.  Claxton,  who  insists  that  the 
educational  and  social  advantages  of  highways  will  well 
repay  their  cost.  Prof.  C.  J.  Tilden,  director  of  the 
Permanent  Committee,  explained  the  objects  of  the  com- 
mittee. Roy  D.  Chapin  pictured  the  future  of  highway 
transport.  George  C.  Diehl,  Chairman  of  the  Good  Roads 
Board  of  the  American  Automobile  Association,  outlined  a 
course  in  local  geography  for  secondary  schools  which,  he 
said,  would  be  a  great  move  toward  a  better  understanding 
of  the  highway  situation  by  the  citizens  of  tomorrow.  Har- 
riet E.  Beard,  of  the  Detroit  schools,  told  of  the  effective 
safety  work  being  done  there.  Col.  Mason  H.  Patrick 
told  of  the  interest  of  the  army  in  roads.  Prof.  Henry 
E.  Riggs  compared  highways  with  railroads.  Arthur  H. 
Blanchard,  professor  of  highway  engineering  in  the  U. 
of  M.,  outlined  effective  surveys  for  highway  transport. 
There  was  a  largely  attended  dinner  in  the  evening  at 
which  Dean  Cooley  presided  and  Tom  Snyder  and  A.  R. 
Kroh  were  speakers. 


A  SERIES  of  experiments,  begun  in  1914,  but  inter- 
rupted by  the  war,  has  recently  been  resumed  in 
Brussels  on  the  use  of  palm  oil  in  internal-combustion 
motors.  A  Swedish  two-cycle  semi-Diesel  engine  was 
found  which  would  run  successfully  on  palm  oil.  Accord- 
ing to  analysis  by  Belgian  chemists,  palm  oil  is  a  mixture 
of  palmitate  and  oleate  of  glycerine,  with  some  variable 
quantities  of  palmitic  and  oleic  acid.  It  contains  about 
95  per  cent,  of  fatty  acids  and  appears  as  a  pasty  sub- 
stance of  yellowish  or  salmon  color.  Its  calorific  power  is 
estimated  at  9,228  calories  (Barthelot-Mahler),  and  it  is 
inflammable  at  210°  C. 
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Two  New  Worm  Gear  Axles  Arranged 
For  Hotchkiss  Drive 

Housing  and  spiders  are  steel  castings.  Axle  shaft,  brake  cams  and  some 
other  important  parts  are  of  molybdenum  steel.  Both  brakes  internal 
expanding.      Special  lubricating  features  on  both  front  and  rear  types. 

By  J.  Edward  Schipper 


TWO  new  worm-drive  axles  incorporating  a  number  of 
ingenious  features,  were  shown  at  the  Chicago  show. 
They  are  the  product  of  the  Dunkirk  Axle  Co.  The 
heavier  of  the  two  models  are  known  as  R-20  for  the  rear 
and  F-20  for  the  front.  They 
are  similar  in  most  respects 
to  the  smaller  models  R  and 
F-15.  The  housing,  housing 
spiders  and  hubs  are  made 
from  electric  steel  castings. 
The  worm  and  worm  wheel 
are  of  generous  proportions. 
Reduction  ratios  of  5.2,  6.25 
and  7.75  are  standard  for 
model  R-20. 

The  differentials  are  of  the 
"bevel  type  and  the  side  gears 
are  splined  to  receive  the 
ends  of  the  axle  shaft.  The 
pinion,  spider  and  side  gears 
are  all  made  from  alloy  steel, 
hardened  and  ground,  for  the 
bearings  and  splined  fits.  No 
bushings  are  used.  The  axle 
shaft,  brake  cams,  brake  sup- 
ports and  other  important 
parts  subject  to  stress  are 
made  from  electric  furnace, 
chrome  molybdenum  steel, 
heat  treated  and  ground  to 
size.      Concentricity    of    the 

drum  is  secured  by  grinding  on  the  inside  braking  surface 
and  at  the  same  time,  grinding  the  center  hole  to  size.  The 
brakes  are  dual,  internal  expanding,  of  the  wrap-up  type. 
Each  brake  has  an  expanding  and  centering  member,  the 
lining  and  brake  bands  being  separate  pieces.     With  this 


The  Dunkirk  model  F-20  front  axle  for  trucks 


feature  it  is  possible  to  remove  the  brake  lining  rapidly  for 
relining  purposes  without  the  use  of  wrenches,  tools,  etc., 
and  also  without  the  necessity  for  removing  the  entire 
brake  shoe. 

The  brake  levers  are  forg- 
ings  from  high  carbon  steel 
and  are  splined,  giving  an  ad- 
justment of  about  6  deg.  On 
the  R-20  the  levers  are  8y2 
in.  long.  The  axle  is  pro- 
vided only  for  Hotchkiss 
drive  and  the  spring  pads  foi 
2*/2  in.  springs.  A  feature  0'. 
the  axle,  however,  is  the  pro- 
vision for  adjustment  of  the 
center  distances  by  sliding 
the  spring  pads  along  the 
seat  provided  for  the  pur- 
pose. 

The  rear  axles  are  of  the 
semi-floating  type  and  are 
ball  bearings  throughout. 
Oiling  of  all  the  moving 
parts  is  automatic  from  the 
splash  within  the  housing, 
the  wheel  bearings  are  also 
lubricated  from  the  same 
source.  The  brake  cams  and 
bearings  are  lubricated  by 
wick  feed  and  need  attention 
but  once  a  season.  Another 
feature  of  the  axle  is  the  oil  retaining  packing  which  al- 
lows the  entire  wheel  mounting  to  run  in  an  oil  bath  with- 
out leakage  to  the  drum.  Dunkirk  axles  are  produced  in 
the  plant  formerly  used  by  the  Empire  Axle  Co.  Produc- 
tion is  scheduled  to  start  at  the  rate  of  500  sets  a  month. 


Longitudinal  and  transvei   e     ectio       0)     \i  del    R-20   Dunkirk    worm-drive   truck  <i;-lc 
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Rigid  Construction  and  Clean  Appear- 
ance Features  of  New  Engine 

High  power  output  and  good  fuel  economy  claimed  for  engine  recently 
tested  in  Detroit.  Positive  lubrication,  overhead  valves  and  camshaft, 
complete  enclosure  of  moving  parts,  five  bearing  disk  type  crankshaft 
and  easily  detached  accessories  are   among   other   interesting   features. 


By  J.  Edward  Schipper 


AX  interesting  four-cylinder  engine  designed  by 
Frank  S.  Spring  and  H.  L.  Elfes,  has  been  under  test 
for  the  past  2  yr.,  both  on  the  dynamometer  and  in  a 
car.     Some  rather  remarkable  results  are  claimed. 

The  power  output  from  four  cylinders  of  3r;s  bore  by 
6:!4  in.  stroke  with  a  displacement  of  278  cu.  in.  is  shown 
in  the  accompanying  curve.  It  will  be  noted  that  the  en- 
gine develops  85  B.H.P.  at  2800  r.p.m.  It  weighs  400  lb., 
including  accessories  and  clutch.  The  entire  powerplant  is 
33  in.  in  length.  The  crankcase  is  very  stiff  and  heavily 
ribbed.  It  supports  a  5  bearing  crankshaft  of  the  disk 
type,  2J4  in.  in  diameter.  The  design  permits  the  con- 
struction of  a  short  engine,  and  is  said  to  account  to  some 
extent  for  its  lack  of  vibration. 

Tests  of  the  engine  mounted  in  a  chassis  were  recently 
concluded  by  a  large  motor  car  builder  in  Detroit.  The  car 
carried  five  passengers  and  weighed  4300  lb.  It  was  driven 
approximately  400  miles  over  roads  in  the  vicinity  of  De- 
troit, averaging,  it  is  claimed,  24  mi.  per  gal.  In  a  later 
run  of  1200  miles,  with  a  load  several  hundred  pounds 
greater  than  in  the  test  mentioned  the  designer  claims  the 
car  averaged  18  m.p.g.    The  route  included  the  test  hills  in 


the  vicinity  of 
Pittsburgh  and  the 
car  was  driven 
wide  open  when- 
ever conditions 
permitted. 

All  bearings  are 
of  generous  pro- 
portions and  it  is 
said  that  their  life 
is  more  than 
doubled  by  the  use 
of  the  dry  sump, 
in  conjunction 

with  high-pressure 
lubrication  deliv- 
ering a  very  large 
volume  of  cool  oil, 
properly  filtered, 
to  all  working 
parts.  The  latter 
are  completely  en- 
closed, in  fact  the 
only  exposed  mov- 
ing part  is  the  fan, 
which  is  carried  on  the  forward  end  of  the  overhead 
camshaft. 

The  oil  pump  is  formed  by  meshing  the  gear  on  the  lower 
end  of  the  vertical  shaft,  which  drives  the  overhead  cam- 
shaft with  the  top  gear  of  the  short  stub  shaft  driven  by 
the  crankshaft.  This  construction  cushions  the  cam- 
shaft drive  and  helps  to  silence  the  valve  mechanism.    The 
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stub  and  vertical  shafts  are  hollow.  Oil  is  lead,  through 
the  vertical  shaft,  to  the  hollow  camshaft  and  to  the  tubes 
upon  which  the  rocker  arms  are  located,  oiling  all  bear- 
ings, and  returning  to  the  sump  through  passages  cast  in 
the  cylinders  and  crankcase.  Oil  is  led  from  the  stub  shaft 
through  suitable  passages  to  all  of  the  main  bearings,  and 
thence  through  holes  drilled  in  the  crankshaft  to  the  con- 
necting rod  bearings. 

The  cylinder  walls  and  piston  pins  are  lubricated  by  the 
oil  thrown  off  from  the  connecting  rods.  A  scavenging- 
pump  is  located  externally  on  the  front  end  of  the  oil  pan. 
This  pump  returns  the  oil  from  the  sump  to  the  oil  tank, 
which  is  separate  from  the  engine,  as  fast  as  it  accumu- 


lates. Baffle  plates  are  cast  integrally  with  the  upper  case 
to  prevent  excessive  lubrication  of  the  cylinder  walls.  It 
is  claimed  that  under  the  most  extreme  running  conditions, 
the  temperature  of  the  oil  in  the  tank  has  never  exceeded 
100  deg.  Fahr.  Carrying  the  oil  in  a  tank  separate  from 
engine  has  the  advantage  that  it  allows  the  use  of  an  effi- 
cient filter  of  large  area,  that  is  easy  to  get  at  and  clean. 
The  removal  of  the  top  cover  of  the  motor  exposes  the 
rocker  arms  and  tappets  for  inspection  and  adjustment. 
The  manifolds  are  external,  and  are  easily  removable;  in 
fact,  any  of  the  units  such  as  the  distributor,  generator, 
pump  and  starter  can  be  removed  by  unscrewing  not  more 
than  four  nuts  and  without  disturbing  other  units. 


A  Generator  Cut-Out  for  Aircraft  Use 


A  CUT-OUT,  designed  to  be  incorporated  in  the  Delco 
airplane  engine  ignition  system,  has  been  on  test 
at  the  laboratory  of  the  War  Department,  Air  Service, 
at  McCook  Field.  The  purpose  of  the  cut-out  is  to  break 
the  circuit  between  the  generator  and  the  battery  when- 
ever the  direction  of  current  flow  is  reversed,  i.e.,  when 
current  starts  to  flow  from  battery  through  generator. 
This  condition  occurs  in  the  Delco  system  at  all  genera- 
tor speeds  below  approximately  1000  r.p.m.,  at  which 
speed  the  generator  ceases  to  charge.  Since  the  battery 
and  the  generator  are  always  in  circuit  in  the  Delco 
system  except  when  the  switches  are  shut  off,  a  con- 
siderable drain  on  the  battery  results  from  the  discharge 
of  current  through  the  non-functioning  generator. 

In  the  standard  Delco  system,  the  generator  can  be 
cut  out  at  low  engine  speeds  by  shutting  off  one  of  the 
two  switches  in  the  low  tension  leads  to  the  two  dis- 
tributor heads.  This  saves  the  battery,  the  capacity  of 
which  is  limited,  but  necessitates  operation  of  the  engine 
on  only  one  set  of  spark  plugs  at  a  time  when,  to  prevent 
fouling,  both  sets   of  plugs   should   be   firing.     Cutting 
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out  the  generator,  when  it  is  not  charging,  by  means  of 
the  device  tested,  makes  it  possible  to  operate  on  both 
sets  of  spark  plugs  without  unnecessarily  draining  the 
battery. 

The  Delco  automatic  generator  cut-out,  Fig.  1,  consists 
of  a  voltage  cpil  of  fine  wire,  one  end  of  which  is 
giounded,  and  a  current  coil  of  heavier  wire,  both  wound 
around  an  iron  core.  An  armature  with  contact  points 
is  provided  so  that,  with  sufficient  current  flow  from 
the  generator  through  the  voltage  coil,  this  core  will  be 
magnetized  and  the  contact  points  will  close,  thus  com- 
pleting the  circuit  between  the  generator  and  the  bat- 
tery. After  the  closing  of  the  contact  points  the  opera- 
tion of  the  electrical  equipment  is  exactly  similar  to  the 
present  type  of  installation  with  the  exception  that  a 
small  amount  of  current  is  flowing  through  the  voltage 
coil  to  ground.  When  a  reversal  of  current  takes  place 
due  to  stoppage,  slow  running,  or  a  short  circuit  of  the 
generator,  a  reversal  of  the  magnetic  flux  around  the 
current  coil  occurs  and  demagnetizes  the  iron  core.    The 
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armature  is  drawn  back  by  the  spring  and  the  contact 
points  are  separated,  opening  the  circuit  from  the  bat- 
tery. 

The  clearance  between  the  contact  points  should  be 
about  0.018  in.  The  voltage  required  for  the  closing  of 
the  contact  points  is  regulated  by  the  tension  of  a  spring 
(shown  in  the  wiring  diagram,  Fig.  2).  The  tension  of 
this  spring  should  be  such  as  to  allow  the  contact  points 
to  close  at  a  potential  of  eight  volts. 

If  the  contact  points  of  the  voltage  regulator  separate 
before  the  contact  points  of  the  automatic  generator 
cut-out  close,  then  the  cut-out  points  never  will  close,  as 
the  regulator  will  prevent  the  voltage  building  up  suffi- 
ciently to  get  enough  magnetization  of  the  cut-out  core 
to  close  the  contact  points.  In  other  words,  the  genera- 
tor will  not  be  put  into  the  circuit  at  any  engine  speed 
if  the  voltage  regulator  operates  before  the  cut-out  closes. 

In  the  installation  of  the  automatic  cut-out  in  an  air- 
plane, it  is  first  necessary  to  disconnect  the  present  con- 
nection between  the  armature  terminal  of  the  switch, 
and  the  armature  terminal  of  the  voltage  regulator.  The 
wiring  then  required 
is  shown  by  the  wir- 
ing diagram,  Fig.  2. 
The  cut-out  is  fast- 
ened to  any  convenient 
point  on  the  fuselage 
by  the  bracket  shown 
in  Fig.  3. 

The  automatic 
generator  cut-out 
switches  the  genera- 
tor into  the  circuit  at 
about  500  r.p.m.,  at 
which  speed  the  am- 
meter shows  a  dis- 
charge of  about  3  pig  s— Assembly  view  automatic 
snip.  generator  cut-ant 
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Passenger  Cars  Compared  on  Displace- 
ment Per  Ton-Foot  Basis 

Wide  variation  in  practice  is  shown  to  exist.  Some  makers  allow  nearly 
double  the  displacement  per  ton-foot  allowed  by  others,  thus  enabling 
good  acceleration  and  hill  climbing  ability  at  a  sacrifice  in  fuel  economy. 

By  P.  M.  Heldt 


ONE  of  the  fundamental  factors  in  passenger  car  de- 
sign is  the  piston  displacement  on  high  gear  per 
unit  of  weight  moved  a  unit  distance.  This  can  con- 
veniently be  expressed  as  the  cu.  in.  of  piston  displacement 
per  ton  per  foot  of  travel.  In  calculating  the  piston  dis- 
placement, account  is  taken  only  of  the  displacement  dur- 
ing the  working  stroke  and  in  calculating  the  ton-feet, 
both  the  weight  of  the  car  ready  for  the  road  and  the 
weight  of  the  passenger  load  must  be  considered. 

Let  W  be  the  weight  of  the  car  with  load  in  pounds;  d, 
the  wheel  diameter  in  inches ;  D,  the  piston  displacement  of 
the  engine  in  cubic  inches,  and  r  the  gear  ratio  on  high 
gear.  Then  in  one  revolution  of  the  rear  wheels  the  car 
moves  ahead 


W    y       d 
2000  ^  3.825 


ton-ft. 


hence 

Wd 
7650 

While  the  rear  wheels  make  one  turn  the  engine  crank- 
shaft makes  r  turns,  and  the  total  displacement  of  the 
pistons  during  these  r  turns  is  2  rD,  but  as  only  every 
fourth  stroke  is  a  power  stroke  the  useful  displacement  is 
r  D/2.  Hence,  dividing  the  displacement  by  the  ton-feet 
we  get 

rD 

~2~  3825  r  D 


Wd. 


3.1416  X<*=  _^_ 
12  -    3.82 

The  weight  of  the  car  and  load  is 
W 


ft. 


2000 


tons, 


Wd 
7650 
In  order  to  compare  the  practice  followed  by  various 
manufacturers  in  this  regard  we  have  collected  data  on 
practically  all  American  built  passenger  cars  and  tabu- 
lated it  for  convenient  reference.  To  the  weight  of  the 
car  with  full  supplies  ready  for  the  road  we  have  added 
150  lb.  for  each  passenger  for  whom  seating  capacity  is 


Cu.  In.  Piston 

Name         Displace-  Displace- 

of  Car         ment  per  ment 

Ton  Foot  Cu.  In. 

24.8  298.2 

Monroe 24.7  149.3 

Norwalk    ....    25.1  192.4 

Friend   Four..    25.8  149.3 

28.0  192.4 

Reo    28.0  239.4 

Stephens 28.2  224.0 

Seneca  28.5  138.1 

Oakland    28.5  177.0 

Liberty    28.5  230.1 

Dorris    28.6  377.0 

Tulsa    28.8  192.4 

Lexington    ..  .    28.8  224.0 

Essex 28.9  178.9 

Cadillac 29.0  314.4 

Saxon    29.0  178.9 

Cleveland    .  .  .    29.2  190.8 

Briscoe    29.6  178.9 

Templar    ....    29.6  196.8 

Commonw'lth.   29.7  192.4 

Harroun    ....    29.7  174.2 

Kline    Kar.  .  .    29.8  224.0 

Marmon 29.9  339.7 

Nelson    30.2  145.7 

National    ....    30  -±  303.1 

Daniels    30.3  404.1 

Skelton    30.7  192.4 

30  7  23.0.1 

Noma     30.9  224.0 

Buick 30.9  241.6 

Overland    31.0  143.1 

Rock   Falls..  .    31.2  331.4 

Hatfield    192.4 

HuiimoMli.    -  182.5 

Dixie    Flyer.  .    81.4  192.4 

Allen    81.5  192.4 

Patterson    ...    31.6  224.0 

Scripps-Booth   31.7  177.01 

American    ...    31.8  248.9 

Roamer 31.9  303.1 

Elcar    32.0  324.0 

Oldsmohlle    .  .    82.0  224  3 

Porter     32.0  478.4 

Grant  Six 32.1  198.9 

Globe    Four.  .    32.2  17*  9 

Gardner    32.4  192.4 

32.4  414.7 


Road 

Weight 

Gear 

Wheel 

with 

Ratio 

Dia. 

No.  of 

Pass..  Lb. 

(on  High) 

In. 

Pass. 

4670 

3.22 

32 

4 

3250 

4.50 

32 

5 

4160 

4.50 

32 

5 

3180 

4.60 

32 

5 

3490 

4.25 

32 

5 

3950 

3.87 

32 

5 

4525 

4.90 

33 

7 

2930 

4.75 

30 

5 

3340 

4.50 

32 

5 

3680 

32 

5 

5106 

3.35 

33 

7 

3487 

4.50 

33 

5 

4300 

4.62 

32 

7 

3448 

4.66 

32 

E 

5170 

4.43 

35 

7 

3500 

4.75 

32 

5 

3475 

4.45 

32 

5 

3115 

4.18 

31 

5 

3475 

4.40 

32 

4 

3190 

4.25 

33 

5 

2990 

4.00 

30 

5 

3600 

4.56 

33 

5 

4940 

3.75 

33 

7 

2800 

4.25 

32 

4 

4905 

4.08 

32 

7 

5250 

3.50 

34 

6 

3185 

4.25 

32 

6 

3700 

4.25 

33 

6 

3850 

4.25 

32 

5 

2700 

4.08 

33 

5 

2650 

4.50 

30 

5 

5660 

4.87 

35 

8 

3420 

4.63 

32 

6 

3390 

4.87 

32 

5 

3400 

4.72 

32 

5 

3375 

4.63 

32 

5 

3690 

4.50 

33 

5 

3250 

4.87 

32 

5 

4210 

4.50 

32 

5 

4400 

3.87 

32 

5 

3660 

4.50 

33 

5 

3900 

4.66 

32 

5 

5310 

3.25 

35 

7 

3150 

4.66 

32 

■    , 

4.90 

32 

5 

3130 

4.41 

32 

5 

5920 

4.28 

35 

7 

Cu.  In. 

Piston 

Road 

Name 

]   >lS|l|.  !('.■- 

Displace- 

Weight 

Gear 

Wheel 

of  Car 

ment  per 

ment 

with 

Ratio 

Dia. 

No.  of 

Ton  Foot 

Cu.  In. 

Pass.,  Lb. 

(on  High) 

In. 

Pass. 

Dodge   Bros.  .    32.5 

212.3 

3250 

4.16 

32 

5 

Standard   . 

..    32.6 

331.8 

4960 

4.25 

35 

7 

.  .    32.7 

347.9 

5196 

4.90 

35 

7 

Lorraine   . 

..    32.8 

192.4 

3250 

4.63 

32 

5 

Westcott    . 

.  .    32.8 

224.0 

3960 

5.00 

33 

5 

Apperson  . 

.  .    33.2 

331.8 

4760 

4.25 

34 

7 

Auburn    .  . 

..    33.2 

224.0 

3705 

4.75 

33 

5 

.  .    33.2 

288.6 

4796 

4.90 

34 

7 

.  .    33.3 

245.3 

4060 

4.90 

34 

7 

Moon   .... 

..    33.3 

224.0 

3750 

4.66 

32 

5 

241.0 

3760 

4.50 

33 

5 

..    33.6 

224.0 

3725 

4.66 

32 

5 

Ferriss    . . 

.  .    33.6 

303.1 

4400 

4.08 

32 

6 

Mitchell    .. 

.  .    33.9 

248.9 

3750 

4.41 

33 

5 

Maibohm   . 

..    34.0 

195.6 

3100 

4.50 

32 

5 

.  .    34  ii 

248.9 

3818 

4.50 

33 

5 

Haynes    . . 

.  .    34.3 

288.6 

4500 

4.77 

34 

6 

524.8 

6445 

3.87 

35 

7 

I'i.Mlrniinl    i: 

-40   34.5 

224.0 

3500 

4.50 

32 

5 

Ford 

..    34.6 

176.7 

2360 

3.63 

30 

5 

..    34.8 

248.9 

3850 

4.50 

32 

5 

Sayers    Six 

.  .    34.8 

224.0 

3550 

4.75 

33 

5 

Leach    . . . 

..    34.9 

303.1 

2675 

4.50 

32 

5 

Case   

..    35.2 

303.1 

4710 

4.87 

34 

7 

Paige  G. .  . 

..    35.2 

248.9 

3890 

4.75 

33 

5 

Cunningham..    35.5 

441.7 

Bf.r.o 

4.08 

35 

7 

Metz,  Master  6  35.5 

230.1 

3635 

4.67 

32 

6 

Lincoln    .  . 

.  .    36.0 

357.8 

5124 

4.45 

33 

5 

Paige    L.. 

..    36.4 

331.4 

4801 

4.55 

33 

7 

King    .... 

.  .  -36.6 

282.7 

4500 

4.87 

32 

7 

.  .    36.7 

331.8 

4990 

4.90 

34 

7 

Elgin    

.  .    36.9 

218.6 

3500 

5.10 

33 

E 

Chandler    . 

..    37.0 

288.6 

4105 

4.40 

32 

7 

Cole    

..    37.0 

346.3 

4830 

4.45 

33 

7 

LaFayette 

..    37.2 

348.4 

4890 

4.50 

33 

5 

Meteor   . .  . 

.  .    37.5 

340  I 

4250 

3.92 

32 

4 

McFarlan 

.  .    3S. 1 

572.5 

6100 

3.50 

33 

7 

Stevens-Du 

ry.    38.8 

510.4 

5650 

3.94 

35 

7 

Crawford 

.  .    38.9 

303.1 

4150 

4.45 

32 

E 

Brewster    . 

.  .    39.4 

376.5 

4850 

4.25 

32 

B 

Bour    Davis..    40.4 

303.1 

3910 

4.50 

33 

E 

Davis    

.  .    41.7 

224.0 

36S0 

E.90 

33 

S 

Franklin    . 

..    42.4 

261.3 

3195 

4.33 

32 

5 

.  .    43.6 

303.1 

3735 

4.50 

32 

E 

Piedmont  \ 

30    47.0 

192.4 

2200 

4.50 

32 

5 
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provided.  From  this  total  weight,  together  with  the  piston 
displacement,  the  gear  ratio  and  the  wheel  size,  the  dis- 
placement per  ton-foot  was  computed. 

For  more  than  one-half  of  all  the  cars  this  figure  lies 
between  30  and  35,  and  the  average  of  all  the  values  is 
32.8.  A  car  having  a  high  displacement  per  ton-ft.,  all  other 
things  being  equal,  would  be  able  to  ascend  comparatively 
steep  grades  on  high  gear  and  would  be  capable  of  a  high 
rate  of  acceleration,  but  it  would  consume  more  fuel  per 
ton-mile  than  a  car  in  which  the  displacement  per  ton-foot 
was  smaller. 

On  a  smooth,  level  road  the  resistance  to  vehicular  mo- 
tion at  low  speed  is  about  50  lb.  per  ton,  this  including 
frictional  losses  in  the  axle  and  those  in  the  transmission 
due  to  the  churning  of  the  lubricant,  etc.  Therefore, 
while  the  vehicle  moves  one  foot  the  work  done  in  over- 
coming traction  resistance  is  50  ft.  lb.  per  ton.  The  brake 
mean  effective  pressure  of  a  gasoline  engine  under  full 
throttle  is  about  75  lb.  per  sq.  in.  and  the  work  of  one 
cu.  in.  displacement  therefore  is 

75 

-j|  =  6.25  ft.  lb. 

There  is,  of  course,  a  slight  additional  loss  in  the  gear- 
set  and  the  rear  axle  when  these  are  transmitting  load, 
and,  allowing  for  this  loss,  we  may  say  that  when  the  en- 
gine runs  under  full  throttle,  about  5.5  ft.  lb.  of  work  is 
done  in  propelling  the  vehicle  for  each  cubic  inch  piston 
displacement  under  gas  pressure.  As  50  ft-lb.  are  re- 
quired per  ton-foot  of  transportation  it  would  require  a 
minimum  of 


50 
5^5 


=  9.1  cu.  in. 


piston  displacement  per  ton-foot  to  propel  a  car  at  low 
speed  on  a  hard,  smooth,  level  surface.  What  we  actually 
provide  is  32.8  cu.  in.  displacement,  from  which  it  follows 
that  the  pressure  on  the  piston  in  regular  operation  is 
only  about 

9.1  X  100 
'  — tQ^ —  =  27.7  per  cent 
32.8 

of  the  maximum.  The  speed  of  the  engine  will  be  less 
than  one-half  that  at  which  it  gives  its  maximum  output, 
and  as  power  depends  on  both  pressure  and  speed,  the 
power  developed  by  the  engine  when  driving  at  15  m.p.h., 
say,  is  not  much  more  than  10  per  cent  of  the  maximum 
power. 

Comparison  With  Small  European  Car 

It  is  of  interest  to  compare  with  the  above  figure  of 
32.8  cu.  in.  per  ton-ft.,  the  corresponding  figure  for  a 
Fiat  Model  501,  a  car  evidently  designed  for  economical 
use  of  fuel.  One  of  these  cars  took  part  in  an  Australian 
fuel  economy  contest,  and  won  first  prize  in  the  members' 
event  for  cars  of  15  hp.  or  less.  This  car  did  a  distance 
of  31.344  miles  to  the  gallon  and  36.438  ton  miles  per 
gallon,  hence  it  weighed  with  load  2325  lb.  It  has  a  four- 
cylinder  engine  of  65  x  110  cu.  in.  bore  and  stroke,  a  gear 
ratio  of  5.1  to  1  and  760  x  90  cu.  in.  wheels,  making  the 
wheel  diameter  practically  30  in.  The  piston  displace- 
ment figures  out  to  89  cu.  in.  Hence  the  cu.  in.  displace- 
ment per  ton-ft.  is 

3825  X  5.1  X  89 

2325  X  30        ~        J- 

This  is  24  per  cent  less  displacement  per  ton-foot  than 
that  of  the  average  American  car. 


Nickel  Plating  Aluminum 


WE  have  received  several  inquiries  regarding  the  sub- 
ject of  nickel  plating  aluminum.  The  following 
item  in  this  connection  should  therefore  prove  of  interest. 
— The  Editor. 

A.  Mazuir  describes  a  process  of  nickel  plating  which 
has  given  him  the  best  of  results  as  regards  both  adherence 
of  the  layer  formed  and  fineness  of  the  deposited  metal. 
This  process  consists  of  the  following  four  operations: 
Decrustation,  cleaning  of  the  surface  to  be  nickeled,  immer- 
sion in  a  bath  of  a  metallic  chloride,  nickeling  at  a  high- 
current  density. 

The  piece  of  aluminum  is  lowered  for  a  period  of  two 
minutes,  while  cold,  in  a  bath  containing  8  grams  of  NaO 
and  30  grams  of  cyanide  of  potassium  per  liter.  With  this 
concentration  the  aluminum  is  not  appreciably  attacked; 
in  fact,  the  effect  on  the  metal  is  so  slight  that  even 
threaded  and  calibrated  parts  can  be  handled.  The  piece 
is  washed  in  an  excess  of  water  and  is  then  energetically 
brushed  with  a  solution  containing  4  parts  of  water  to 
one  part  of  lime.  The  surface  in  this  way  acquires  a 
brilliantly  white  appearance  without  streaks  or  spots. 

The  piece  is  washed  and  brushed  once  more  to  get  rid 
of  all  traces  of  lime  and  is  then  immersed  in  an  acid  bath 
of  some  metallic  chloride.  It  has  been  found  that  chlorides 
of  manganese  and  of  iron  give  better  results  than  any  other 
chlorides.  Thus  with  a  bath  of  the  following  composi- 
tion— 

Hydrochloric  acid  of  22  deg 350  cu.  cm. 

Manganese   2  grams 

Water 650  cu.  cm. 


there  was  obtained  a  coating  of  nickel  without  spots  and 
very  adherent.  With  a  bath  of  iron  chloride  containing  3 
grams  of  iron  per  liter,  the  results  are  slightly  less  satis- 
factory ;  the  deposit  is  then  a  dull  white. 

During  the  immersion  there  is  formed  on  the  surface 
of  the  piece  a  metallic  coat  resulting  from  a  chemical 
transposition  between  the  iron  and  the  aluminum;  fine 
particles  of  iron  become  fixed  on  the  aluminum  and  thus 
form  an  intermediate,  very  tenacious  layer  between  the 
aluminum  and  the  nickel. 

The  immersion  in  this  acid  bath  lasts  two  or  three 
minutes.  The  piece  is  washed  in  a  low-pressure  stream 
and  is  then  placed  in  the  nickeling  bath  proper.  A  bath  of 
the  following  composition  was  used: 

Simple  sulphate  of  nickel 120  grams 

Double  sulphate  of  nickel 50  grams 

This  bath  must  show  12  to  13  deg.  Baume,  and  must 
be  completely  neutral.  The  anodes  consist  of  laminated 
nickel  plates.  The  pressure  should  vary  between  2.5  and 
3  volts.  In  going  beyond  these  limits  there  is  obtained  a 
deposit  which  does  not  adhere  and  which  flakes  off.  The 
current  density  should  vary  between  1  and  1.5  amperes  per 
square  decimeter. 

The  piece  is  left  in  the  bath  for  an  hour  and  a  half,  if 
it  is  of  average  size.  It  is  then  washed  in  boiling  water 
and  dried  by  compressed  air.  The  layer  of  nickel  obtained 
by  this  process  has  a  remarkable  adherence  and  an  incom- 
parable whiteness  and  polish.  Sheets  of  aluminum  thus 
nickeled  resist  the  most  energetic  torsion  without  peeling 
off. — La  Technique  Moderne. 
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Parts  and  Accessories  at  the  National 

Tractor  Show 

Recent  developments  in  air  cleaners,  traction  devices  for  wheeled  trac- 
tors and  automatic  hitches.  Rubber  tired  wheels  for  road  work,  line 
control  mechanisms  for  Fordson  tractors  and  a  drawbar  pull  indicator. 

By  P.  M.  Heldt 


MOST  of  the  stands  around  the  walls  at  the  tractor 
show  were  devoted  to  parts  and  accessories,  and 
there  was  among  these  exhibits  at  least  as  large  a 
percentage  of  novelties  as  among  the  tractors  themselves. 
There  were  evidences  that  the  heavy  fuel  problem,  the  air 
cleaner  problem,  the  driving  lug  and  other  problems  of  the 
tractor  industry  had  received  due  attention  during  the  past 
year.  There  were  also  the  usual  number  of  devices  intended 
to  improve  the  Fordson  tractor  or  adapt  it  to  particular 
uses. 

The  Climax  Engineering  Co.  exhibited  engines  with  a 
new  type  of  manifold,  known  as  the  K-317  manifold;  This 
is  a  combined  inlet  and  exhaust  manifold  in  which  provi- 
sions are  made  for  regulating  the  amount  of  heat  imparted 
by  the  exhaust  gases  to  the  incoming  fresh  charge.  Re- 
ferring to  the  sketch  herewith,  the  inlet  and  exhaust  mani- 
fold are  in  a  single  casting,  and  there  is  a  hot  spot  or  ex- 
haust-heated portion  of  the  inlet  passage  at  the  center. 
There  are  two  outlets  from  the  exhaust  manifold,  one  being 
through  this  exhaust  jacket  and  the  other  from  the  ends 
of  the  straight,  horizontal  portion  of  the  manifold,  through 
a  cast  pipe  connecting  with  the  outlet  from  the  exhaust 
jacket  at  the  center.  There  are  damper  type  valves  at  the 
joint  of  the  exhaust  manifold  with  the  return  pipe,  both 
on  the  same  shaft,  which  are  controlled  by  means  of  a 
pinion  and  sector  mechanism.  By  closing  these  damper 
valves,  all  of  the  exhaust  gases  can  be  passed  through  the 
exhaust  jacket,  whereas  by  opening  them  more  or  less,  al- 
most any  desired  fraction  can  be  shunted  around  the  jacket. 
.New  Air  Cleaners 

Two  new  air  cleaners  were  shown,  the  Pomona  Vortox 
and  one  manufactured  by  the  United  Manufacturing  and 
Distributing  Co.  The  first,  illustrated  in  section  herewith, 
is  of  the  combined  centrifugal  and  filtering  type.  The  air 
enters   through    a    tangential    inlet   and    is    thus   given    a 


REGULATING  VALVE 
MECHANIS1  TO  CONTROL 
EXHAUST  HEAT  TO 
INLET  MANIFOLD  , 


whirling  motion,  which  causes  the  air  to  collect  close  to  the 
outer  wall,  and  as  the  communicating  passage  between  the 
lower  and  upper  chambers  is  at  the  center  of  the  cylindrical 
chamber,  the  dust  falls  to  the  bottom,  where  it  is  absorbed 
by  stale  crankcase  oil  contained  in  a  removable  cup.  In 
the  upper  part  of  the  cylindrical  chamber  there  is  a  filter 
of  fibrous  material  through  which  the  air  has  to  pass  on 
its  way  to  the  carburetor,  and  the  passage  between  the 
lower  and  upper  parts  is  of  such  design  that  it  gives  a  fur- 
ther centrifugal  motion  to  the  air.  Thus  the  air  is  sub- 
jected to  two  centrifugal  cleanings  before  it  is  passed  into 


Pomona  Vortox  air 

rh  ii  net- 


United  Mfg.  Co.  air  cleaner 


New  Climax  -manifold  with  control 
of  the  exhaust   hmi 


the  filter,  with  the  intention  of  preventing  rapid  clogging 
of  the  filter. 

The  air  cleaner  of  the  United  Manufacturing  and  Dis- 
tributing Co.  is  of  the  dry  centrifugal  type.  As  may  be 
seen  from  the  sectional  view,  the  air  enters  at  the  top  and 
immediately  strikes  a  rotary  baffle  which  is  provided  with 
two  sets  of  fins.  The  fins  give  a  rotary  motion  to  the  air 
current,  throwing  the  dust  against  the  walls  of  the  cham- 
ber. After  passing  the  edge  of  the  baffle  the  air  is  com- 
pelled to  reverse  its  direction  of  motion,  passing  upward 
and  inward  to  enter  the  L  shaped  outlet  of  the  cleaner. 
The  hub  of  the  rotary  baffle  is  mounted  centrally  in  the 
outlet  and  carries  a  driving  fan  at  its  lower  end,  by  which 
the  baffle  is  set  in  rotation.  The  dust  drops  down  the  walls 
of  the  cleaner  and  collects  in  a  readily  removable  cup,  while 
the  clean  air  passes  out  through  the  side  of  the  cleaner. 
In  the  drawing  an  oil  cup  with  wick  feed  to  the  baffle  bear- 
ing is  shown,  but  this  has  been  replaced  by  an  oil-less 
bushing  in  the  hub  of  the  baffle. 
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W.  &  K.  rubber 
for  Fordson 


■tired  wheels 
tractors 


Clark-Turner  light  cast  iron  piston 


The  Clark-Turner  pistons,  which  are  cast  iron  pistons 
of  unusual  lightness,  were  shown  by  Litter's  Motor  Ma- 
chine Shop.  These  pistons  are  made  with  very  thin  walls 
and  a  considerable  number  of  ribs  to  strengthen  the  piston 
and  help  carry  the  heat  from  the  head  to  the  skirt.  The 
advantages  are  those  of  lighter  reciprocating  parts.  There 
is  less  vibration  and  less  strain,  owing  to  the  reduction  of 
the  inertia  forces. 

Whitehead  &  Kales  Co.  showed  rubber-tired  wheels  for 
use  on  Fordson  tractors  to  adapt  them  for  operation  on  the 
roads.  So  equipped  the  Fordson  can  be  used  for  hauling 
loaded  trailers  on  the  road,  for  switching  freight  cars,  for 
drawing  snow  plows,  etc.  The  rubber-tired  tractor  has 
been  found  useful  by  municipalities,  factories,  contractors, 
coal  and  building  supply  dealers,  and  road  builders.  The 
wheels  are  made  of  metal  disks,  are  hollow,  and  the  rear 
ones  can  be  loaded  either  with  water,  sand,  cast  iron  chips, 
or  cement  to  increase  their  weight  and  thus  get  additional 
traction.  One  of  the  disks  is  made  with  four  hand  holes 
through  which  the  loading  material  can  be  introduced. 
Each  disk  is  also  provided  with  four  hooks  for  the  con- 


venient attachment  of  anti-skid  chains. 
The  rear  wheels  are  equipped  with 
40  x  5  in.  S.  A.  E.  standard  solid  rub- 
ber tires,  and  the  front  wheels  with 
24  x  3  in.  The  wheels  and  tires  are 
shipped  fully  assembled,  ready  to  be 
placed  on  the  tractor. 

The  Whitehead  &  Kales  Co.  has  also 
brought  out  a  new  design  of  tractor 
wheel  which  combines  lightness  with 
great  lateral  and  radial  strength.  The 
rim  is  made  of  rolled  steel  with  in-  ' 
wardly  turned  flanges,  but  the  rim 
proper,  instead  of  being  made  flat,  is 
formed  with  two  substantial  corruga- 
tions. The  spokes  are  arranged  so 
that  the  two  sets  cross;  at  their  inner 
ends  they  are  riveted  to  steel  disks 
cast  into  the  gray  iron  hubs,  and  at 
their  outer  ends  they  are  riveted  to  the  rim  at  the  corru- 
gations— not  to  the  flanges.  This  obviates  the  weaken- 
ing of  the  flanges  by  rivet  holes  and  adds  considerably 
to  the  strength  of  the  wheel. 

The  Miller  traction  tread  is  a  device  which  is  claimed  to 
give  with  a  wheel  tractor  some  of  the  advantages  of  the 
creeper  type.  There  are  seven  cast  steel  shoes,  cast  integ- 
rally with  the  links  of  the  chain.  The  links  are  joined  to- 
gether with  hardened,  cold  rolled  steel  pins,  fitted  with  rol- 
lers, which  pass  through  elongated  holes  in  the  ends  of  the 
links.  These  elongated  holes  allow  a  reciprocating  action 
to  take'  place  between  the  ends  of  the  links.  Upon  this  re- 
ciprocation depends  the  proper  movement  of  the  separate 
links  as  they  pass  over  the  sprocket.  At  the  center  of  each 
link  there  is  an  additional  pin  with  roller  which  takes  the 
thrust  from  the  sprocket  teeth. 

The  complete  tread  unit  is  mounted  on  a  cast  steel 
sprocket  which  is  secured  to  the  side  of  the  regular  trac- 
tor wheel.  The  tread  can  be  removed  by  removing  one  pin, 
stretching  the  links  flat  on  the  ground  and  rolling  the 
tractor  off.  The  sprocket  does  not  interfere  with  the  opera- 
tion of  the  round  wheel.  This  tread  is  made  especially  for 
the  leading  makes  of  garden  tractor. 


Above — Miller  traction  tread 

To  the  right — Bentz  tractor  lags,  single-unit  and 

two-unit  types 


March  3,  1921 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


499 


Two  New  Tractors  Exhibited  at  Recent  Show 


iPd  (Srossc  tractor 
in  operation  and 
tfieu?  showing  detaib 


The  above  illustration  ihows  tin  Farguhar  \?>-2~>  mul  the  new  La  Crosse  tractor,  both  of  which  were  shown 
for  the  first  time  at  the  recent  Columbus  tractor  show.  Descriptions  of  these  tractors  appeared  in  our  issue 
of  February  24,  but  the  photographs  did  not  reach  us  in  time  for  insertion  in  that  issue.  As  will  be  seen 
from  the  illustration,  the  feature  of  the  La  Crosse  is  the  line  drive,  which  makes  it  possible  for  the  driver 
to  ride  on  the  implement  and  saves  the  services  of  one  man  when  operating  grass  mowers,  self-binders  and 
manure  spreaders.     An   unusual  feature   of   the   Farquhar   is    that    it    is   spring -suspended   at    both    the 

front  and  the  rear 
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The  Bentz  tractor  lugs  were  exhibited  by  the  Lebanon 
Steel  Foundry.  These  lugs  embody  a  quick  detachable 
principle.  When  applied  to  the  wheel,  the  lug  is  placed  on 
the  rim  and  drawn  to  one  side  so  that  the  channel  of  the 
lug  engages  with  the  edge  of  the  rim,  and  at  the  same  time 
with  the  lug  previously  put  on.  The  next  movement  puts 
the  lug  in  its  final  position,  interlocking  it  securely  with 
the  one  previously  applied,  while  the  other  end  is  ready  to 
receive  the  next  lug.  The  lug  is  made  in  two  styles,  one 
being  a  one-unit  type  and  the  other  a  two-unit  type.  The 
two-unit  type  is  suitable  for  both  road  and  field  work. 
The  end  lugs  are  provided  with  "eyelets"  and  are  bolted  to- 
gether, so  that  a  single  bolt  suffices  for  the  assembly. 

The  Taco  Calumet  tractor  hitch  is  a  device  which  ab- 
sorbs the  shock  on  both  the  plow  and  tractor  when  plow- 
ing in  stony  soil.  It  consists  of  a  hitching  member  com- 
prising a  coiled  spring  which  compresses  as  the  draft  in- 
creases. On  tractors  on  which  the  clutch  pulls  out,  the 
hitch  is  installed  to  operate  a  lever  when  the  plow  encoun- 
ters an  obstruction,  this  lever  being  connected  to  the  clutch 
lever.  Thus  the  tractor  is  stopped  when  a  rock  is  struck, 
for  instance,  but  the  plow  is  not  disconnected.  This  hitch 
was  designed  to  do  away  with  the  troublesome  wooden  pin. 
A  similar  device,  known  as  the  Tractorstop  plow  hitch,  was 
exhibited  by  the  Meili-Blumberg  Co.,  Inc. 

A  governor  for  Fordson  tractors  was  exhibited  by  the 
Krebs-Wells  Controller  Co.  This  was  said  to  be  a  true 
multi-speed  controller  and  to  govern  the  engine  at  what- 
ever speed  it  is  set  to.  The  governor  is  mounted  at  the 
forward  end  of  the  engine  and  its  connection  to  the  throttle 
is  arranged  in  a  neat  manner.  Similar  governors  have 
been  made  for  truck  engines  since  1914.  The  Hartley  Gov- 
ernor Co.  also  showed  a  governor  for  Fordson  tractors. 

Among  the  specialties  for  Fordson  mention  should  be 
made  of  two  line  control  devices  and  a  front  hitch. 

The  Kokomo  Electric  Co.  showed  a  new  magneto  for 
single  cylinder  engines.  This  magneto  is  of  the  high  ten- 
sion type  and  is  claimed  to  be  dust  and  moisture-proof. 
Among  the  features  of  construction  may  be  mentioned  a 
laminated  armature,  mica  condenser,  platinum  or  tungsten 


Drawbar  unit  and  indicating  head  of  Tractometer 

contact  points,  windings  treated  with  insulating  varnish 
and  taped  with  oiled  silk,  hard  rubber  collector  ring  and 
brush  holder  and  Esterline  magnets. 

A  device  designed  for  measuring  the  drawbar  pull  ex- 
erted by  a  tractor  in  plowing  or  other  drawbar  work 
was  exhibited  by  the  Tractometer  Co.  and  is  known  as 
the  tractometer.  It  comprises  a  drawbar  unit  in  the 
form  of  a  cylinder  with  cast  heads,  each  with  a  clevis  for 
connection  between  the  drawbar  and  the  plow  or  other 
implement.  This  drawbar  unit  incloses  the  spring  which 
transmits  the  drawbar  pull  and  the  compression  of  which 
measures  the  pull.  An  overload  stop  is  built  into  the 
cylinder  and  is  provided  with  a  cushion  for  absorbing 
the  jar  due  to  overloads.  This  unit  is  furnished  with  a 
leather  handle  for  easy  handling. 

From  the  drawbar  unit  a  flexible  cable  extends  to  the 
indicating  head  on  which  the  compression  of  the  spring, 
and  hence  the  drawbar  pull,  is  indicated.  It  is  claimed 
that  this  flexible  connection  between  drawbar  and  indi- 
cating instrument  eliminates  errors  in  the  readings  due 
to  the  vibrations  of  the  drawbar.  This  instrument  is 
very  much  cheaper  than  the  usual  forms  of  hydraulic 
traction  dynamometer,  and  it  is  believed  that  even  trac- 
tor owners  will  purchase  the  instrument. 


A  Windshield  Designed  to  Exclude  Rain 


A  WINDSHIELD  designed  to  exclude  rain,  snow  and 
cold  air  has  recently  been  devised  by  W.  D.  Crowell. 
This  shield  consists  of  two-glass  sash  and  a  sun-visor 
arranged  in  the  manner  shown  in  Fig.  1.  When  set  in 
the  position  shown  the  air  stream  is  deflected  upward 
over  the  top  of  the  vehicle,  and  is  said  to  carry  with  it 


Fig.  1 


rain  and  snow  and  also  to  ventilate  the  enclosure  back 
of  the  shield  by  drawing  air  outward  in  the  manner  in- 
dicated by  the  arrows.  Gutters  placed  at  the  lower 
edges  of  the  visor  and  the  upper  ^ash  carry  off  to  the 
side  any  water  which  runs  into  them.  When  in  the 
position  shown,  the  clear  opening  is  about  2  in. 

Another  design  of  windshield,  called 
the  down-draft  pattern,  is  shewn 
diagrammatically  in  Fig.  2.  This  is 
composed  of  three-glass  sash  and  a 
sun-visor  set,  for  use  in  stormy 
weather,  in  the  position  shown.  Air 
carrying  snow  or  rain  is  said  to  be 
deflected  in  the  manner  shown  by  the 
arrows  without  entering  the  space 
back  of  the  shield.  The  space  between 
the  two  lower  sash  is  open  at  the  ends 
to  permit  escape  of  the  air  which 
enters  it.  The  two  lower  sash  can  be 
fixed  if  desired,  the  upper  glass  only 
being  pivoted. 

Patents  to  cover  both  designs  shown 
have  been  allowed  or  are  pending.  The 
Zenite  Metal  Co.  has  been  licensed  to 
manufacture  under  these  patents. 
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Diesel  Type  of  Engine  for  Motor 
Vehicle  Work 

Has  two  pistons  in  same  cylinder  and  works  on  two-stroke  cycle.  Injec- 
tion results  from  explosion  in  ignition  chamber  connected  with  combus- 
tion chamber  by  narrow  passage.     Separate  air  compressor  not  required. 


A  SINGLE  cylinder  two-piston  engine  working  on  the 
two-stroke  Diesel  principle  but  without  an  air 
compressor  has  been  built  by  the  Deutsche  Automobil 
Constructions  Gesellschaft.  The  engine  employs  the 
Steinbeker  method  of  fuel  injection.  According  to  our 
German  correspondent,  the  first  engine  is  now  under- 
going tests.  The  cylinder  has  a  bore  of  130  mm.  and  a 
stroke  of  160  mm.  per  piston,  making  the  combined 
stroke  of  the  two  pistons  320  mm.  This  is  equal  to  a 
single  cylinder  engine  of  5.12  in.  bore  and  12.6  in.  stroke. 
The  output  is  said  to  be  35  h.p.  at  850  r.p.m.,  which  cor- 
responds to  a  brake  mean  effective  pressure  of  63  lb. 
per  sq.  in.  The  over  all  length  is  only  3738  in.  and  the 
weight  per  horse  power  22  lb.,  which  is  about  the  same 
as  that  of  the  average  truck  engine. 

It  is  obvious  that  if  the  ordinary  Diesel  engine  were 
to  be  built  for  automotive  purposes  the  most  difficult 
problem  would  be  the  construction  of  the  multi-stage 
air  compressor,  which  must  furnish  air  pressure  up  to 
1000  lb.  per  sq.  in.  This  is  eliminated  in  the  Steinbeker 
engine,  and  a  simple  injection  system  substituted  there- 
for. A  sectional  view  of  the  Steinbeker  fuel  injection 
mechanism  is  shown  in  the  cut.  To  the  cylinder  head  is 
secured  a  small  vessel  called  the  ignition  chamber, 
which  communicates  with  the  combustion  chamber 
through  a  central  passage  called  the  firing  passage.  The 
cylinder  is  pi-ovided  with  the  usual  inlet  and  exhaust 
valves.    One  fuel  jet  delivers  into  the  firing  passage  and 


another  into  the  cylinder  direct.  When  applied  to  a 
four-stroke  engine  this  injection  mechanism  operates  as 
follows: 

During  the  first  inward  stroke  of  the  piston  pure  air 
is  drawn  into  the  cylinder,  and  during  the  following 
outward  stroke  it  is  compressed  and  some  of  it  enters 
the  ignition  chamber,  the  pressure  reaching  a  value  of 
450  to  500  lbs.  per  sq.  in.  During  the  end  of  this  stroke 
fuel  is  injected  into  the  firing  passage  and  carried  along 
by  the  rush  of  air  into  the  ignition  chamber.  When  the 
outer  dead  center  position  is  reached  the  charge  in  the 
firing  chamber  is  ignited  by  contact  with  the  hot  walls 
thereof,  and  the  pressure  in  the  ignition  chamber  then 
reaches  1100  to  1400  lbs.  per  sq.  in.  As  a  result  a  col- 
umn of  flame  is  projected  into  the  combustion  chamber. 
This  carries  along  the  fuel  now  entering  the  firing  pas- 
sage, spraying  it  into  the  combustion  chamber.-  When 
the  piston  has  traveled  a  short  distance  from  the  be- 
ginning of  the  power  stroke  the  fuel  supply  is  cut  off 
and  thereafter  the  charge  expands  until  the  end  of  the 
stroke.  During  the  next  outward  stroke  the  piston  ex- 
pels the  spent  gases  through  the  exhaust  valve,  which  is 
then  open.  It  will  thus  be  seen  that  in  the  Steinbeker 
engine  the  pressure  created  by  the  partial  explosion  in 
the  ignition  chamber  takes  the  place  of  the  high  pressure 
produced  by  the  air  compressor  in  the  ordinary  Diesel 
engine. 

(Continued  on  page  509) 


Diagrammatic  illustration  showing  principle  of  operation  of  one  type  of  Diesel  engine.     I '/.  is  principle  has  been 
i  m  ployed  in  a  recently  designed  automotive  engine 
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Adjustable  and  Folding  Seats  Used  on 
Many  British  Cars 

Need  for  adjustable  feature  on  driver's  seat  is  met  by  several  types  of 
design  described  in  this  article.  Front  seats  are  also  made  detachable 
in  some  cases  thus  rendering  more  accessible  parts  located  under  the 
floorboards.      Folding  backs  facilitate  access  to  rear  seats. 


By  M.  W.  Bourdon 


FOR  many  years,  even  prior  to  the  war,  there  has 
been  evident  a  growing  demand  among  British 
motorists  for  a  means  of  adjusting  the  front  seats 
so  as  to  afford  the  most  comfortable  position  for  drivers 
of  various  leg  lengths.  This  demand  is  now  being  met 
by  an  increasing  number  of  makers,  some  content  to 
make  the  two  seats  at  the  front  an  adjustable  unit, 
others  providing  separate  seats  independently  ad- 
justable. The  latter  arrangement  does  not  appear  to  be 
necessary  to  comply  with  requirements ;  it  makes  a  more 
costly  job  if  the  degree  of  comfort  afforded  by  the  fixed 
seat  be  retained,  and  so  long  as  the  driver  be  conveni- 
ently placed  for  pedal  operation,  his  companion's  posi- 
tion does  not  matter,  within  reason. 

Austin  has  quite  a  good  and  simple  design  of  unit 
seat,  as  shown  in  Fig.  1,  though  there  are  but  three 
definite  variations  available.  The  seat  is  located  pri- 
marily by  notches  in  the  frame  engaging  with  a  stud  pro- 
jecting from  the  floor  at  each  side,  and  is  locked  by 
slotted  plates  right  and  left  just  below  the  elbow  line. 
The  seat  bottoms  are  hinged  to  tip  up  as  shown,  but  this 
feature  is  only  provided  to  render  more  accessible  cer- 
tain chassis  details  beneath  the  floorboards — the  fuel 
tank,  for  example,  which  has  its  filling  spout  projecting 
through  the  floor  under  the  right-hand  seat. 

Riley  cars  also  have  the  unit  seat  arrangement  (Fig. 
2),  the  fore  and  aft  adjustment  being  locked  by  a  wing 
nut  under  each  loose  cushion,  the  latter  also  being  se- 
cured, as  shown,  by  similar  means.  The  space  below  the 
cushions  in  this  case  provides  accommodation  for  a  few 
tools,  jack  handle,  tire  pump,  etc. 

Standard  cars  have  separate  seats  independently  ad- 
justable as  shown  in  Fig.  3.  T-head  screws  locate  them. 
Two  threaded  sockets  are  provided  in  the  floor  so  that 
the  range  of  adjustment  afforded  by  the  slot  is  consider- 
ably extended,  unnecessarily  so,  in  fact.  The  back  up- 
holstery of  these  seats  is  peculiar,  for  the  hinged  frame 
has  a  broad  fabric  band  laced  horizontally  around  it, 
while, the  upholstery  is  detachable,  being  held  in  position 
by  a  long  inverted  pocket  which  slips  over  the  top  of  the 
frame.  The  Standard  is  one  of  the  light  four-seaters 
developed  in  England.  The  back  of  the  front  seat  is 
hinged  to  enable  an  unrestricted  entrance  to  the  rear 
when  the  seats  are  placed  well  back  to  accommodate  tall 
occupants.  Here  also  the  box-like  base  of  each  seat  af- 
fords tool  space.  No  springs  are  used  in  the  back  pad- 
ding, the  flexibility  of  the  frame  being  considered  suf- 
ficient. 

In  another  light  four-seater,  the  Enfield-Allday,  one 
very  wide  door  is  provided  at  each  side,  and,  to  enable 
front  and  back  passengers  to  have  easy  access  the  sep- 


arate front  seats  have  hinged  backs  and  bases  as  shown 
in  Fig.  4.  Both  seats  are  located  by  a  cross  member  se- 
cured, as  indicated,  by  means  of  a  slotted  tongue  and 
wingnut.  This  form  of  seat  is  obviously  applicable  also 
to  sedan  bodies  with  single  doors,  a  variation  of  the  En- 
field arrangement  appearing  in  the  Arrol  Johnston  sedan 
(Fig.  5).  Here  the  passenger's  seat  is  non-adjustable 
fore  and  aft,  though  detachable  and  provided  with 
hinged  back  and  base.  The  driver's  seat  differs  in  hav- 
ing fore  and  aft  adjustment  and  being  located  by  rails 
and  a  pin  lifted  from  or  pushed  into  a  floor  socket  by 
a  forward  projecting  lever. 

Some  of  these  adjustable  seats,  it  will  be  noticed,  are 
distinctly  low  in  height  from  floor  to  top  of  the  cushion. 
The  Albert  (Fig.  6)  is  more  so  than  most,  being  only  9 
in.  high  at  the  front.  These  seats  are,  in  fact,  little  more 
than  cushions  with  a  folding  back  attached  to  them. 
The  baseboard  is  secured  to  the  floor  by  cap  screws. 

None  of  the  examples  illustrated  are  so  elaborate  in 
construction  or  finish  as  those  fitted  to  high  class  sedan 
bodies,  for  the  latter  are  more  in  the  nature  of  movable 
armchairs.  Those  specimens  selected  for  mention  here 
are  applied  to  cars  of  quite  moderate  price  (as  prices 
run  nowadays)  and  are  standard  in  the  British  cars 
named,  which  sell  at  from  $3,000  to  $4,000  with  four  or 
five-seated  bodies. 

A  more  elaborate  type  of  seat  with  anchorage  and  • 
means  of  adjustment  favored  in  many  high  class  bodies 
is  that  shown  in  Fig.  7,  where  each  separate  seat  has 
metal  panelling  on  a  well  upholstered  framework.  The 
seats  run  on  rails  and  are  located  by  studs  dropping  into 
the  central  runner  and  operated  by  the  levers  shown. 
This  is  a  pattern  frequently  observed  on  specially  built 
sedan  bodies,  the  covering  of  the  cushions  and  up- 
holstery being  usually  Bedford  or  corded  cloth. 

Besides  the  advantage  which  adjustable  seats  afford 
in  respect  of  leg  reach,  a  consideration  by  no  means  un- 
un important  is  the  fact  that  the  front  seats  being  re- 
movable, the  floorboard  can  be  made  removable  also  to 
enable  the  chassis  details  below  to  be  reached  with  ease. 
This  fact  has  been  borne  in  mind  in  several  cases  where 
adjustable  seats  are  fitted,  though  the  advantage  con- 
cerns mainly  those  chassis  in  which  the  gearset  is 
mounted  amidships,  and  is,  therefore,  usually  located, 
with  the  transmission  brake  and  propeller  shaft  joint, 
under  the  front  seat. 

Users  who  have  had  experience  with  adjustable  and 
removable  seats  point  out  the  great  desirability  of  the 
seats,  whether  they  are  separate  or  formed  as  a  unit, 
fitting  closely  to  the  body  sides,  otherwise  the  front 
passengers  suffer  from  additional  draughts  which  are  en- 
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c7io.l.cUnit  seat  used  on  Austin  car 
xOiux  slotted  plate  locking,  device. 


cf\<^2.  Seat  arrangementr 
on'Kile^  car  showing  MOing 
nut  locking  device 


^i£.6. folding  seats  onj41bert  car  are  onlj)  9 
inches  high  and  are  attached  to  floor  b\)  cap  screws 


courted  to  swirl  around  the  lega  and  between  the  seats 
and  the  body. 

Another  point  to  be  borne  in  mind  is  that  a  closely 

Se  Xli?V^at\Un,leSS  "  ia  in  some  wa*  attached  to 
the  Sides   of  the  body,   is  liable  to  hammer  and  rattle 


against  the  latter  when  vibration  and  frame  distortion 
have  their  natural  effects.  Hence  the  Austin  arrange- 
ment (which,  by  the  way,  is  not  unique),  wherein  the 
scat  is  fastened  to  the  body  framing,  is  not  without  spe- 
cial merit. 
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High  Thermal  Efficiency  in  Airplane 

Service 

Advantages  and  disadvantages  of  two  types  of  mixture  control  devices 
are  discussed,  and  test  data  showing  the  fuel  saving  made  possible  by 
the  use  of  higher  air  to  gas  ratios  are  given,  as  are  also  particulars  show- 
ing the  corresponding  effect  on  the  power  developed. 

By  S.  W.  Sparrow* 


DETAILS  of  design  of  certain  foreign  engines, 
whose  high  average  efficiency  has  received  much 
publicity,  are  of  interest.  During  an  examina- 
tion nf  these  engines  at  the  Bureau  of  Standards,  an  un- 
usual type  of  air-fuel  ratio  control  suggested  itself  as  a 
possible  source  of  the  high  efficiency.  Fig.  2  shows  this 
type  diagrammatically,  while  Fig.  1  is  typical  of  a  con- 
struction common  on  American  engines.  In  the  latter 
type,  the  rate  of  fuel  flow  is  altered  to  produce  the  mix- 
ture ratio  changes.  This  can  be  accomplished  by  re- 
stricting the  fuel  passage  or,  as  shown  in  the  figure,  by 
changing  the  head  producing  flow  through  the  agency 
of  a  valve  in  the  passage  connecting  the  float  chamber 
with  the  carbureter  throat.  Similar  results  are  fre- 
quently obtained  by  a  type  similar,  to  that  shown  in  Fig. 
2,  but  so  proportioned  that  the  mixture  ratio  change  is 
not  accompanied  by  any  appreciable  change  in  the  quan- 
tity of  charge  supplied.  In  contrast,  Fig.  2,  to  typify 
the  foreign  construction,  is  assumed  to  be  so  designed 
that  the  leaning  of  the  mixture  is  always  accompanied 
by  an  increase  in  the  amount  of  charge  supplied.  This 
can  be  effected  by  interconnecting  the  throttle  with  a 
device  for  altering  the  size  of  the  fuel  orifice  or,  as 
shown  in  the  figure,  by  an  auxiliary  throttle  which  ad- 
mits a  very  lean  mixture  of  pure  air.  For  this  auxiliary 
throttle  to  be  effective,  the  carbureter  throat  must  offer 
a  considerable  restriction  to  air  flow.  The  important  dif- 
ference between  the  two  types  is  that  in  the  one  shown 
m  Fig.  1,  the  change  in  power  produced  by  a  mixture 
change  is  due  almost  entirely  to  the  change  in   power- 


•Technical   Note  No.  39  of  the  National  Advisory  Committee   Eoi 
uitics,  abbreviated.     Based  on  tests  made  bj   Hi'-    Automotive 
Powej  Plant   Section,  Bureau  of  Standards. 


DIAGRAMATrC    ILLUSTRATIONS    OF   TWO   METHODS 
OF    VARYING    FUEL    TO    AIR     RATIO. 


producing  ability  of  a  unit  weight  of  the  mixture,  while 
in  the  other  type  there  is  always  the  additional  effect  of 
the  quantity  change  necessary  to  bring  about  the  change 
in  mixture  quality. 

Fig.  3  indicates  the  economy  that  is  possible  with  the 
type  shown  in  Fig.  1.  The  curves  shown  in  full  lines  are 
based  on  tests  of  an  8-cylinder  aviation  engine  at  an 
altitude  of  5000  ft.  and  a  speed  of  1600  r.p.m.  It  will  be 
noted  that  a  decrease  in  the  specific  fuel  consumption  of 
over  15  per  cent  is  secured  when  the  mixture  is  leaned, 
until  there  is  a  decrease  of  10  horsepower  in  150,  i.e..  7 
per  cent.  Unquestionably  then,  so  long  as  this  type  of 
control  has  sufficient  range,  its  proper  handling  will  re- 
sult in  a  marked  fuel  saving.  Will  it  receive  such  hand- 
ling? To  realize  how  unlikely  this  is,  it  must  be  remem- 
bered that  continuing  the  mixture  impoverishment  will 
ultimately  result  in  a  blowback  in  the  carbureter,  a 
likely  cause  of  fire.  Knowing  that  safety  depends  on  not 
reaching  this  condition  and  lacking  knowledge  as  to  how 
close  to  it  a  given  carbureter  setting  is,  the  pilot  has 
every  incentive  to  adjust  away  from,  rather  than  toward, 
maximum  efficiency.  Even  were  it  possible  to  eliminate 
the  fire  hazard,  the  problem  would  be  far  from  solved. 
In  flight,  the  only  measure  of  performance  ordinarily 
available  is  that  of  power  as  indicated  by  the  engine 
speed.  In  spite  of  all  evidence  as  to  the  benefit  of  the 
lean  mixture  from  the  standpoint  of  efficiency,  such  an 
adjustment,  inasmuch  as  it  results  in  lower  power,  the 
only  gage  of  performance  available  to  the  pilot,  is  bound 
to  be  unnatural. 
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The  explanation  of  the  disadvantages  of  the  first  type 
makes  clear  the  merits  of  the  second.  With  this,  as  the 
mixture  becomes  of  poorer  quality,  the  amount  supplied 
is  increased.  The  natural  adjustment,  that  for  maximum 
power,  will  be  the  one  at  which  the  decrease  in  quality 
ceases  to  be  overbalanced  by  the  increase  in  quantity. 
If  the  design  is  such  that  this  point  is  always  reached 
before  the  mixture  becomes  lean  enough  to  cause  a  blow- 
back  in  the  carbureter,  there  is  a  considerable  safeguard 
against  fire. 

Since  this  type  of  control  permits  the  maximum  weight 
of  charge  to  be  supplied  only  when  the  mixture  quality  is 
such  as  to  give  a  comparatively  low  power  output  per 
unit  weight  of  charge,  it  is  obvious  that  the  greatest 
engine  power  will  be  slightly  less  than  with  types  which 
permit  the  maximum  power  producing  air  fuel  ratio  to 
be  obtained  when  the  maximum  weight  of  charge  is  sup- 
plied. This  constitutes  the  chief  limitation  of  this  con- 
struction. That  the  marked  advantages  of  this  control 
appear  only  at  full  throttle  can  scarcely  be  considered  a 
fault,  as  most  commercial  flying  can  be  expected  to  take 
place  under  these  conditions.  An  example  of  the 
variation  of  power  that  might  be  expected  at  different 
mixture  ratios  is  given  by  the  dotted  lines  of  Fig.  3. 
Suppose  the  point  O  to  indicate  the  desired  mixture 
ratio  for  operation  and  hence  the  point  at  which  the 
'design  permits  the  maximum  charge  to  be  supplied.  The 
power  at  the  other  throttle  positions  has  been  estimated 
from  the  weight  of  air  required  to  give  the  various  mix- 
ture ratios  and  the  indicated  horsepower  developed  per 
pound  of  air  at  these  mixture  ratios  as  determined  from 
the  full  line  curves. 

In  the  over-dimensioned  engine,  parts  are  designed  for 
the  stresses  of  full  throttle  operation  at  a  certain  alti- 
tude and  the  throttle  closed  so  as  not  to  exceed  this 
power  at  lower  altitudes.  The  mixture  ratio  control  de- 
scribed above  £prms  an  admirable  safeguard  against  full 
throttle  operation  at  these  altitudes,  inasmuch  as,  under 


EFFECT  OF  MIXTURE    RATIO   ON  POWER 
AND    ECONOMY  OF  AN  AIRPLANE   ENGINE 

ALTITUDE    5000  FT. 
1600  R.PM. 


13        14        15         16         17        18' 
LBS     AIR    PER    LB.  FUEL 

these  conditions,  it  supplies  a  mixture  too  lean  for  en- 
gine operation.  Moreover,  some  of  the  previously  men- 
tioned power  loss  at  full  throttle  can  be  offset  by  an  in- 
crease in  compression  ratio.  A  throttled  engine  can  em- 
ploy a  higher  ratio  with  safetv  than  one  operating  at 
full  throttle. 


A  Two-Cylinder  Air-Cooled  Aircraft  Engine 


FOR  light  sport  planes  the  air  cooled  two-cylinder  op- 
posed engine  seems  to  offer  advantages.  An  engine 
of  this  type,  rated  at  40  hp.  and  weighing  128  lb.',  is  being 
produced  by  the  Aircraft  Repair  &  Service  Co.  It  has 
4  x  6  in.  cylinders  cast  of  aluminum,  with  steel  liners. 
Aluminum  pistons  with  crowned  heads  are  used.  These 
are  fitted  with  two  rings  at  the  top  and  a  scraper  ring 
below  the  piston  pin.    Large  holes  are  drilled  in  the  piston 


skirt  to  reduce  its  weight.  The  connecting  rods  are  of  H 
section,  one  straight  and  the  other  forked,  hence  the  crank 
is  of  the  single  throw  type  and  both  pistons  always  move 
in  the  same  direction.  To  minimize  vibration,  counter- 
weights are  secured  to  the  crankshaft  arms.  The  cylin- 
der heads  are  detachable,  and  the  valves,  located  in  the 
heads,  are  operated  by  individual  adjustable  rocker  arms. 

The  lubricating  system  is  of  the  dry  sump  type,  all  ex- 
cess oil  returning  to  an  oil  sump  which  is  provided  with 
cooling  flanges.  Oil  is  pumped  to  all  bearings  by  a  gear 
pump,  a  constant  pressure  being  maintained. 

The  carburetor  is  a  Zenith  and  ignition  is  by  a  Philbrin 
battery  system.  To  prevent  chilling  of  the  incoming 
charge  by  the  slip  stream,  the  inlet  manifold  is  located 
back  of  the  engine.  A  ball  thrust  bearing  is  provided  to 
take  up  the  propeller  thrust.  The  over  all  length  of  the 
engine,  inclusive  of  the  propeller  hub,  is  25%  in.;  the 
width  over  the  rocker  arms,  42  in. ;  the  height,  25  in.,  and 
the  distance  between  supporting  arms,  19  in. 


A  two-cylinder  opposed  aircraft  engine 


ACCORDING  to  the  present  outlook,  motor  car  manu- 
facturers in  France  will  have  little  business  until 
trade  generally  is  on  its  way  toward  recovery.  Meanwhile 
firms  are  finding  it  difficult  to  tide  over  the  crisis.  Some 
are  drifting  into  new  fields;  one  is  making  machinery 
for  contractors  and  marine  work,  another  is  hoping  to 
secure  a  Government  order  for  gasoline  locomotives. 
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Automatic  Control  Employed  in 
Spring  Production 

Lost  motion  has  been  very  nearly  eliminated  in  the  manufacture  of 
springs  by  a  prominent  Detroit  company.  Automatic  recording  pyro- 
meters control  electrically  the  thermostat  on  the  gas  burners  of  the 
furnaces.  In  other  phases  of  spring  production,  also,  mechanical  devices 
have  replaced  skilled  workmen  to  a  large  extent. 

By  J.  Edward  Schipper 


AUTOMOBILE  spring  manufacture  has  been  placed 
on  a  production  basis  with  automatic  control  and 
the  opportunity  for  error  through  the  human 
equation  has  been  reduced  to  a  minimum  by  the  Detroit 
Steel  Products  Co.  Recently,  the  entire  plant  was  over- 
hauled and  additions  completed  which  introduce  highly 
advanced  methods  and  far  greater  efficiency  into  this 
branch  of  manufacture.  With  the  additions,  the  plant 
now  has  a  capacity  of  more  than  6,000,000  lb.  of  springs 
each  month. 

All  varieties  of  chassis  springs  are  manufactured,  in- 
cluding those  for  the  heaviest  motor  trucks  and  trailers, 
as  well  as  lighter  springs  for  passenger  cars,  but  so 
flexible  is  the  arrangement  of  the  production  equipment 
that  small  orders  or  large  tonnages,  calling  for  long 
runs,  can  be  produced  with  equal  efficiency  and  economy. 

The  uninterrupted  flow  of  this  large  variety  of  ma- 
terial through  the  plant  has  been  accomplished  by 
methods  and  devices  so  arranged  that  from  the  storage 
bins  of  raw  material  to  the  final  inspection  there  is  prac- 
tically no  lost  motion.  Specially  designed  equipment, 
largely  the  product  of  the  company's  engineers,  plays  a 
large  part  in  maintaining  this  unusual  output. 

The  routing  of  the  steel  through  the  plant  is,  in  gen- 
eral, a  series  of  continuous  steps  in  each  of  the  shop 
units.  Interruption  of  production  has  been  guarded 
against  by  the  installation  of  duplicate  machines 
throughout  that  can  be  put  into  service  when  the  emer- 
gency arises.  So  far  has  this  plan  been  carried  that  even 
two  costly  conveyor  tempering  furnaces  have  been  in- 
stalled and  held  in  reserve,  ready  to  be  switched  into 
the  production  line  when  needed. 

The  speed  of  production  in  this  plant  is  based  entirely 
upon  the  output  of  the  furnaces.  The  dimensions  and 
composition  of  the  steel  plates  regulates  the  speed  at 
which  the  furnaces  are  operated.  When  thin  light  plates 
are  passing  through  the  heat  chambers,  the  speed  is  in- 
creased, and  when  plates  of  greater  thickness  and  weight 
are  treated,  it  is  decreased.  The  tonnage  of  the  shop  will 
remain  approximately  the  same,  of  course,  whether  large 
or  small  plates  are  being  run,  since  a  greater  number  of 
small  plates  will  pass  through  the  furnace  in  a  given 
time. 

Spring  quality  is  based  upon  the  heat  treatment  of 
steel.  The  furnaces,  which  are  the  latest  type  of  auto- 
matically controlled,  gas-fired  type,  were  built  by  the 
McCann  Harrison  Co.  Gas  has  replaced  oil  as  a  fuel  be- 
cause it  causes  less  oxidization  and  scaling  of  the  steel 
as  it  passes  through  the  furnaces.     Moreover,  the  tem- 


perature is  much  more  easily  controlled  with  the  gas 
flame,  and  there  is  no  carbonizing  of  the  burners  as  was 
the  case  when  oil  fuel  was  used. 

Automatic  recording  pyrometers  electrically  control 
the  thermostats  on  the  gas  burners  of  the  furnaces.  So , 
accurate  are  these  controls  that  the  heat  is  held  within 
five  degrees  of  the  required  temperature.  Each  of  these 
instruments  is  locked  in  a  glass  case  near  the  furnaces 
and  the  thermostatic  controls  are  so  guarded  that  work- 
men in  the  shop  cannot  tamper  with  them.  Each  pyro- 
meter furnishes  a  permanent  record  of  the  performance 
of  the  furnace  which  gives  the  metallurgists  and 
chemists  a  basis  on  which  to  make  tests  and  experiments. 

Before  the  automatic  controls  were  perfected,  it  was 
necessary  to  depend  upon  the  skill  and  judgment  of  the 
individual  workman.  The  temperature  at«vhich  the  fur- 
naces were  operated  was  more  or  less  a  matter  of  guess 
work.  A  large  corps  of  skilled  operators  was  necessary 
to  continually  make  adjustments  on  the  burners  in  order 
that  an  approximately  uniform  heat  might  be  main- 
tained. To-day,  human  skill  and  judgment  with  their 
chance  of  error  has  been  practically  done  away  with, 
and  the  experience  of  the  workman  has  little  or  nothing 
to  do  with  the  tempering  of  the  steel  in  this  plant. 

Every  lot  of  steel,  even  before  it  is  removed  from  the 
railway  cars,  is  subjected  to  tests  by  the  metallurgists 
and  chemists.  Frequently,  samples  are  tested  along  the 
production  line.  The  photo  microscope  is  constantly 
used  to  reveal  the  physical  structure  and  character  of 
the  metal  in  the  various  stages  of  manufacture. 

Figures  and  statistics  given  out  concerning  the  steel 
are  based  entirely  upon  shop  production,  and  not  upon 
those  compiled  under  ideal  conditions  by  different  so- 
cieties and  organizations.  This  feature  is  unique  in  that 
it  tells  the  absolute  facts  about  the  springs.  On  the 
short  leaf  of  each  spring  is  stamped  the  date  of  manu- 
facture and  the  key  number  which  refers  to  the  heat 
treatment.  In  case  of  trouble,  this  enables  the  engineers 
and  metallurgists  to  make  an  accurate  and  intelligent 
analysis. 

Proceeding  with  the  first  step  in  spring  making,  the 
long  strips  of  steel  are  taken  from  the  storage  bins  by 
the  traveling  crane  and  deposited  directly  upon  the 
shearing  tables  where  they  are  cut  to  the  desired  lengths. 
The  varying  length  of  the  bars  is  carefully  watched  so 
that  there  is  a  minimum  of  waste.  This  item  has  been 
so  closely  figured  that  the  present  total  loss  of  metal 
is  less  than  5  per  cent  for  the  entire  production. 

From    the   shears,   the    plates    from   which    the    main 
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ntroUing   pyrometers   are   locked   in 
The  McCann-Harri8on  walking  beam 


10,000  tons  of    pring   iteel  are  carried  in  storage  bins.     -J     Electric 
•glass  cases  and  guard  thi   constancy  of  the  temperatures  of  the  furnaces, 
type,  gas  fired  tempering  furnace.     The  output  of  thes\    tempering  furnaces  controls  ike  speed  of  production  of  the 

plant.     -1—7//,     machine,  d<   igned  by  the  plant  engii ■  in  the  spring  industry;  it  forms  the  cambei   in 

<«./  leaves  and  tempers  the  leaves  in  an  oil  bath.    5     TJie  McKenzie  three-operation  eye  machine.    First,tht 
end  of  the  white-hut  plate  is  "shaved"  and  bent;  second,   the  loop  of  the  eye  is  made;  third,  tht    entin    platt    is 

aligm  d  by  1 1<  an  i  of  special  gages 
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.single  operation.     10— Facing  machine  which  grinds  the  face  of  the  eyes  where  they  will  be  attached  to  the  shackle 
holts  of  the   motor  vehicle.     11— Olsen  capacity  machine  by  which  the  finished  spring  gets  a  thorough  test 
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leaves  are  to  be  made  are  carried  on  small  trucks  to  the 
forges  where  the  ends  are  heated  before  passing  through 
the  "three-operation"  eye  machine.  The  red  hot  plates 
are  placed  in  the  machine  and  first  the  ends  are  scarfed 
and  bent;  second,  the  loop  of  the  eyes  are  formed;  third, 
the  entire  plate  is  aligned.  This  last  operation  assures 
the  center  line  of  the  eyes  being  at  right  angles  to  the 
center  line  of  the  plate  and  parallel  to  its  flat  surface. 

During  this  time,  the  other  spring  plates  are  sent  to 
the  punch  presses  where  the  ends  are  cut  to  the  "dia- 
mond point"  and  the  center  bolt  and  clip  bolt  holes  are 
punched.  Trimming  spring  plates  to  the  "diamond 
point"  is  rapidly  replacing  the  old  tapering  process  in 
which  the  metal  was  rolled  thin  at  the  ends.  Engineers 
throughout  the  automotive  industry  favor  this  change. 

The  plates  are  now  sent  to  the  automatic  gas  fired 
furnaces.  These  furnaces  are  the  walking  beam  type. 
The  steel  plates  are  laid  on  the  bed  of  the  furnace,  and 
at  regular  intervals,  three  beams  which  run  the  entire 
length  of  the  furnace  raise  the  plates  from  the  tile  bed. 
By  a  cam  mechanism,  the  beams  then  move  forward  a 
few  inches,  carrying  the  plates,  and  then  lower  them 
again  to  the  bed.  This  process  is  continuous  and  every 
complete  movement  of  the  beams  advances  the  entire 
contents  of  the  furnace.  Like  all  others  in  the  plant, 
these  tempering  furnaces  are  controlled  by  the  auto- 
matic pyrometer  system,  and  do  not  require  the  attention 
of  skilled  operators. 

Emerging  from  the  tempering  furnace,  each  glowing 
plate  is  immediately  placed  between  the  laminated  teeth- 
like  jaw,s  of  the  forming  machine.  The  operator  closes 
the  jaws  and  the  plate  is  bent  to  the  required  camber 
and  firmly  held.  The  head  of  the  machine  then  revolves 
and  the  plate  is  plunged  into  an  oil  bath  and  the  temper 
is  set.  A  moving  steel  conveyor  belt  carries  the  plates 
from  the  bath.  A  pumping  system  keeps  the  tempered 
oil  in  constant  circulation,  the  hot  fluid  being  piped  to 
a  cooling  tower  and  the  cool  oil  returned  to  the  tank. 

This  machine  is  the  product  of  the  company's  design- 
ers and  embodies  the  qualities  of  speed  and  accuracy. 
With  every  complete  revolution  of  the  head,  the  spring  is 
formed,  with  such  precision  that  scarcely  any  adjustment 
is  necessary.  This  is  one  of  the  greatest  labor  saving 
devices  in  the  plant.  Before  this  machine  was  perfected, 
it  was  necessary  to  employ  a  large  force  of  workmen  to 
make  adjustments  and  fit  the  several  plates  in  the 
spring.  By  this  new  process,  the  plates  are  made  uni- 
form and  interchangeable. 


All  leaves  which  have  passed  through  the  forming  ma- 
chine are  now  placed  in  the  low  temperature  automatic 
conveyor  furnace.  Here  the  temper  is  "drawn" ;  that  is, 
the  brittleness  is  taken  out  of  the  steel  and  it  acquires 
the  properties  of  elasticity  and  toughness.  Here  again 
the  necessity  for  human  judgment  has  been  eliminated 
by  use  of  the  automatic  pyrometer  system. 

After  cooling  to  atmospheric  temperature,  the  leaves 
are  gathered  in  sets  as  they  will  be  assembled  and  placed 
on  the  conveyor  assembly  table.  The  entire  length  of 
the  table,  on  both  sides,  is  flanked  with  machines,  each 
operated  by  a  single  workman. 

First,  the  bushings  are  pressed  into  the  eyes  of  the 
main  leaf  by  means  of  an  arbor  press  of  special  design. 
This  machine  is  so  adjusted  that  when  the  bushing  is 
flushed  with  the  flat  surface  of  the  eye,  the  pressure  is 
released.  All  the  plates  are  rough  polished  on  the  bear- 
ing surfaces.  Farther  down  the  table,  the  bushings  are 
broached  to  within  one-thousandth  of  an  inch  of  the 
specified  dimension.  The  ends  of  the  main  leaves  are 
faced  in  a  special  grinding  machine  with  parallel  wheels 
which  are  simultaneously  pressed  against  the  sides  of 
the  plates. 

After  this  operation  has  been  completed,  the  re- 
bound clips  are  riveted  to  the  leaves  and  the  graphite 
lubricant  is  applied.  The  complete  set  of  leaves  is  now 
pressed  together  in  the  "bolting-up"  machine  and  the 
center  bolt  is  fastened.  The  clip  bolts  are  put  in  place 
and  the  nuts  are  riveted. 

So  efficient  is  the  assembly  plan  that  as  many  as  five 
different  springs  can  be  assembled  on  the  moving  table 
at  the  same  time.  This  has  been  found  feasible  in  view 
of  the  elaborate  inspection  system  employed  in  all  stages 
of  assembly. 

That  the  complete  spring  will  "stand  up"  with  a  wide 
margin  of  safety  must  be  known  to  an  absolute  cer- 
tainty before  the  spring  leaves  the  shop.  Every  spring 
is,  therefore,  passed  through  the  capacity  test  machine. 
Here  every  spring  is  placed  under  a  load  twice  as  great 
as  that  which  it  will  be  required  to  bear  when  it  goes  on 
duty  in  the  automobile  or  truck.  Every  spring  must 
stand  this  test  without  showing  any  excess  deflection  or 
permanent  "settling."  The  clips,  the  bolts,  the  eyes,  in 
fact,  every  part  of  the  spring  is  tested  on  this  machine. 
Every  detail  is  minutely  inspected  before  it  is  finally 
0.  K.'d  for  the  customer.  The  springs  are  then  sent  di- 
rectly to  the  loading  platform  where  they  are  weighed 
and  checked  for  shipment. 


Diesel  Type  of  Engine  for  Motor  Vehicle  Work 


(Continued  ft 

The  ignition  chamber  is  not  jacketed  but  is  provided 
with  cooling  flanges.  In  the  illustration,  E  is  the 
auxiliary  fuel  pump  which  delivers  fuel  to  the  auxiliary 
jet  C  through  pipe  I).  It  is  a  simple  plunger  pump 
operated  by  cam  G  and  lever  F.  Below  the  camshaft  is  a 
small  control  shaft  H  with  stop  I.  The  main  pump, 
which  is  not  shown,  is  of  the  same  type  and  driven  in 
■ne  manner. 

In  regular  operation  the  ignition  chamber  is  at  a  high 
temperature.  The  engine  is  started  cold  by  means  of  an 
air  bottle  which  is  filled,  while  the  engine  is  in  regular 
operation,  with  high  pressure  air  from  the  engine  cylin- 
der. A  period  of  30  seconds  is  said  to  be  sufficient  for 
starting,  and  during  this  period  sufficient  fuel  flows 
through  the  auxiliary  jet  C  for  operating  the  engine 
under  its  own  power  and  heating  up  the  ignition  eham- 


om  page  501 ) 

ber.  Then  operation  on  the  regular  cycle  begins.  The 
Steinbeker  engine  is  said  to  be  as  easily  reversible  as 
the  regular  Diesel  engine,  a  feature  which  is  of  impor- 
tance in  marine  work. 


New  English  Aircraft  Engine 

WORD  comes  from  England  of  a  new  Napier  aircraft 
engine  of  over  1,000  hp.  It  is  an  X-type  engine 
with  16  cylinders,  designed  by  J.  Rowledge,  and  is  said  to 
weigh  not  very  much  over  2  lbs.  per  horsepower.  This 
would  seem  to  indicate  that  British  designers  are  going  in 
for  heavier,  more  substantial  engines,  because  a  specific 
weight  of  2  lbs.  per  horsepower  was  very  closely  ap- 
proached in  the  Liberty  engine,  which  is  40()  hp. 
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New  Automatic  Chucking  Lathe  De- 
veloped at  New  England  Plant 

The  Hartness  automatic  chucking  lathe  is  a  new  tool  specially  suited  for 
turning  up  ring  gears  and  similar  parts.  The  tool  carriages  are  mounted 
on  cylindrical  bars  which  slide  in  bushings  at  both  ends  of  the  frame. 

By    P.    M.    Heldt 


ANEW    tool    specially    suited   for   turning    up   such 
parts  as  automobile  ring  gears  has  been  developed 
by  the  Jones  &  Lamson  Machine  Co.    The  objects 
in  view  in  the  design  of  this  machine  were  to  produce  a 


chucking  lathe  that  would  eliminate  errors  from  index- 
ing and  that  would  be  of  great  rigidity,  so  as  to  permit 
very  accurate  work  to  be  turned  out  and  at  the  same 
time   using  high   cutting   speeds.     As   an   indication   of 


Fig.  I— Hartness  automatic  chucking  lathe.  Fig.  2 — Showing  chuck  located  betiveen  front  bearings  of  tool 
head  bars,  so  as  to  avoid  overhang.  Fig.  3 — Front  view  of  Hartness  automatic  chucking  lathe  with  tool  heads 
m  place.  Cross  feed  for  facing  cuts  is  obtained  by  airing  an  angular  motion  to  lower  tool  head  bar.  Fig.  4 — 
Change  gears  of  Hartness   lathe.     Fig.  5 — Second  op  .ration  on  ring  gear  blank,  in  Fay  automatic  lathe  with 

pneumatic  fixture 
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Fig.  (3 — First  operation 

on  ring  gear  blank,   h 

Hartness  lathe 


1 51  OPERATION  ON  RING  GEARS  ON 
12  X  6  HARTNESS  AUTOMATIC  LATHE 


what  can  be  done  on  this  machine  in  the  way  of  rapid 
production,  it  is  stated  that  on  cast  iron,  cutting  speeds  of 
125  ft.  p.m.  can  be  maintained  on  the  roughing  cut  and 
175  ft.  p.m.  on  the  finishing  cut.  It  is  not  practicable  to 
give  cutting  speeds  for  steel,  because  the  hardness  of 
the  steel  varies  so  much  with  the  treatment  it  receives 
previous  to  machining. 

The  maximum  dimensions  of  work  that  can  be  handled 
in  this  lathe  are  12  in.  in  diameter  and  6  in.  in  length. 
Operation  of  the  machine  is  entirely  automatic.  All  the 
operator  has  to  do  is  to  chuck  and  remove  the  work  and 
to  start  the  lathe  after  a  piece  is  chucked.  The  regular 
equipment  provides  for  eleven  changes  of  speed,  from 
25  to  135  r.p.m.  The  feeds  for  the  cutting  tools  are  con- 
trolled by  cams  mounted  on  a  large  cam  drum.  This  drum 
is  driven  by  change  gears  for  the  feeding  movements  and 
is  also  .driven  at  high  speeds  for  idle  movements.  The 
clutches  and  gears  are  located  in  a  separate  box  at  the 
rear  of  the  machine  and  are  rendered  accessible  by  lift- 
ing the  cover.    The  gears  are  of  steel  and  hardened. 

The  tool  carriages  are  mounted  on  large  cylindrical 
liars  which  slide  in  bushings  at  both  ends  of  the  frame 
The  front  bearings  are  in  large 
bosses  cast  integral  with  the 
frame  and  are  directly  in  line 
with  the  cutting  strains,  thus 
avoiding  overhang.  The  upper 
tool  carriage  bears  the  tools  for 
boring  and  turning  cuts;  it  has  an 
axial  motion  of  7  in.  and  can  also 
be  slightly  oscillated  so  as  to 
bring  first  the  roughing  and  then 
the  finishing  cutters  into  opera- 
tion. On  the  lower  tool  carriage 
are  the  tools  for  all  facing  cuts; 
this  too  has  an  axial  movement  of 


7  in.  and  will  face  any  distance  up  to  3  5  16 
in.  when  the  cutter  is  on  center. 

The  work  spindle  is  4y2  in.  in  diameter  and 
has  a  3%  in.  hole;  it  has  the  face  plate 
forged  integral  with  it.  The  machine  is 
adapted  for  electric  motor  drive,  and  when 
this  drive  is  used,  the  motor  is  mounted  in 
the  base.  Change  gears  not  in  use  are  car- 
ried on  a  door  of  the  base. 

Although  the  lathe  is  adapted  for  quite  a 
variety  of  work  in  the  automotive  line,  its 
advantages  stand  out  particularly  in  connec- 
tion with  the  boring  and  facing  of  ring  gear 
blanks.  The  blanks  are  held  in  the  lathe  by 
means  of  a  three-jaw  air  chuck.  The  first 
operation  consists  in  rough-boring  the  hole,  - 
which  is  done  with  a  forged  tool.  As  soon 
as  the  rough-boring  is  completed,  the  finish- 
boring  cut  begins,  an  inserted  tool  being 
used  for  this  cut.  These  two  tools  are  car- 
ried by  the  upper  tool-head. 

The  lower  tool-head  carries  eight  tools, 
four  for  rough  facing,  one  for  chamfering 
and  three  for  finish  facing.  Two  cutters  are 
used  for  rough  facing  the  back  face  of  the 
gear  ring,  one  starting  from  the  outside  and 
the  other  at  the  same  time  from  the  inside, 
or  from  the  hold.  The  third  roughing  tool 
roughs  out  the  recess  and  the  fourth  the 
inner  face  of  the  ring  flange.  These  four 
tools  therefore  rough  three  surfaces  and  all 
of  these  surfaces  are  finished  on  the  return 
motion  of  the  tool-head.  As  the  feed  of  the 
tool-head  reverses,  the  spindle  speed  is  auto- 
matically increased  so  as  to  provide  greater  cutting 
speed  during  the  finish  cut.  The  machining  time  on 
such  ring  gears  varies  from  three  to  six  minutes,  accord- 
ing to  size,  amount  of  stock  to  be  removed  and  hardness 
of  metal.  The  ring  gear  of  a  popular  make  of  six-cylin- 
der car,  which  measures  10%  in.  in  diameter,  can  be  put 
through  this  operation  at  the  rate  of  twenty  per  hour. 

From  the  above  outline  of  the  operation  on  the  Hart- 
ness lathe  it  will  be  seen  that  only  the  boring  and  the 
facing  of  surfaces  perpendicular  to  the  axis  are  accom- 
plished in  this  machine.  The  remaining  surfaces,  that 
is,  the  face  and  both  ends  of  the  toothed  portion  of  the 
ring,  are  machined  in  the  Fay  automatic  lathe,  a  number 
of  chamfering  and  rounding  cuts  being  taken  at  the 
same  time.  The  ring  gear  is  again  held  in  the  lathe  by 
means    of   an    air-operated    fixture,    this   time   with    the 


RING  BEVEL  ATTACHMENT 
FAY   AUTOMATIC    LATHE 


Fig.     7— -Tool     arrangement     and 
pneumatic  fixture  for  second  opera- 
tion  on   ring    gear    blank 
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toothed  side  away  from  the  chuck,  as  shown  in  the  il- 
lustration (Fig.  7).    It  is  located  either  by  the  bored  hole 
or  the  counterbore  finished   in   the   previous   operation, 
and  is  held  against  the  back  face  by  pawls  or  fingers 
which  grip  on  the  surface  that  was  back-faced   in  the 
first  operation  on  the  Hartness  lathe.    The  work  done  on 
the  Fay  lathe  consists  in  roughing 
and  finishing  the   outside  and  the 
face   angle   and    boring    the    inner 
edge   of   the   teeth.      The   tool   ar- 
rangement is  shown  in  Fig.  7.    One 
tool  roughs  the  outside  and  another 
finishes  this  surface  after  the  first 
tool  is  across.     The  same  carriage 
which  carries  these  tools  also  has 
a  tool   for  boring   the   inner   edge 
of  the  teeth;   it  finishes  this  sur- 
face in  one  cut  from  the  rough  and 
starts     rutting     immediately     the 
turning    of    the   outside   has    been 
completed.     The  long  face  angle  is 
rough-faced  by  a  tool  mounted  on 
the   back   arm   and   is   finish-faced 
by  a  tool  mounted  in  the  overhead 
siide   (see  Fig.  5).     The  back  arm 
also  carries  a  tool  for  turning  the 
radius    at    the    back    of    the    gear.   Fig.  9— Tool  arrangement  for  machining  outside  of  differential  case  m  Hartness  lathe 


TOOL  SETTING  FOR  DIFFERENTIAL  CASES 
ON  8  X  6  HARTNESS  AUTOMATIC  LATHE 
1ST  OPERATION 


Owing  to  the  rigidity  of  the  ma- 
chine, the  degree  of  accuracy  demanded  in  automo- 
bile ring  gears  is  secured  even  though  roughing  and 
finishing  cuts  are  taken  at  the  same  time.  Taking 
roughing  and  finishing  cuts  simultaneously  of  course 
greatly  increases  the  rate  of  production.  All  the  opera- 
tions described  can  be  performed  in  practically  the  same 
time  it  takes  for  a  roughing  cut  across  the  long  front 
face,  and  the  largest  sizes  of  automobile  ring  gears  are 
put  through  at  the  rate  of  12  to  15  per  hour. 

Fig.  5  shows  one  of  these  ring  gears  held  in  position 
by  an  air-operated  fixture  of  the  type  shown  in  detail  in 
Fig.  7.     Hand-operated  devices  are  sometimes  used  for 


Fig.  8 — Tool  arrange- 
ment for  machining  hub 
flange  in  Hartness  lathe 


TOOL  LAYOUT  FOR  HUB  FLANGES 
SIZES  8}"  TO  12"DIAM..4"T06"B0RE 
12  Xb  HARTNESS  AUTOMATIC  LATHE 


holding  the  rings,  but  are,  of  course,  slower.  The  ad- 
vantage of  the  Fay  automatic  lathe  for  this  work  lies  in 
the  fact  that  in  addition  to  taking  all  of  the  cuts  at  the 
same  time,  the  machine  goes  through  all  its  motions 
automatically,  the  only  work  the  operator  has  to  do  being 
to  put  the  work  into  the  machine  and  pulling  down  the 
starting  lever.  One  man  runs  two  machines  on  practi- 
cally all  work,  and  the  idle  work  of  the  machine  is  very 
slight.  The  direction  of  motion  of  both  carriage  and 
back  arm  is  controlled  by  the  proper  setting  for  formers 
and  cams. 

Another  piece  of  work  in  the  automotive  line  that  can 
be  done  to  advantage  on  the  new  Hartness  automatic 
lathe  is  the  turning  of  hub  flanges.  This  is  illustrated 
in  Fig.  8.  Two  tools  carried  by  the  upper  tool-head 
rough  and  finish  bore  the  hole  and  two  tools  carried  by 
the  lower  tool-head  face  the  inner  side,  starting  from  the 
outer  and  inner  edges  simultaneously.  Roller  bearing 
outer  races  of  large  diameter  can  also  be  handled  in  this 
lathe.  The  race  or  ring  is  held  in  swivel  jaws  so  that  it 
is  gripped  at  six  equi-distant  points  on  its  circumfer- 
ence and  distortion  due  to  the  clamping  pressure  is  held 
down  to  a  minimum.  The  upper  tool-head  carries  a  taper 
slide  which  bores  the  taper  hole.  The  lower  tool-head 
carries  the  cutters  for  facing  the  front  and  back  faces 
and  for  chamfering  the  corners.  In  the  next  operation 
the  piece  is  held  on  a  taper  arbor  by  air  pressure.  The 
upper  tool-head  first  rough-turns  the  outside  and  then 
swings  slightly  to  bring  the  finishing  cutter  into  position 
and  feeds  away  from  the  chuck  on  the  finishing  cut. 
Cutters  for  rounding  both  outside  corners  are  carried  by 
the  lower  tool-head. 

Another  operation  to  which  the  machine  is  adapted  is 
the  machining  of  differential  casings  (see  Fig.  9).  In 
the  first  or  outside  operation  the  flange  is  rough  and 
finish-turned,  the  hub  turned  (two  cuts'),  the  flange 
faced,  the  hub  faced  and  the  hole  bored.  How  the  work 
is  divided  between  tools  carried  by  the  upper  and  lower 
tool-head  may  be  seen  from  the  illustration. 

The  differential  gear  is  a  part  that  does  not  vary  much 
on  different  cars,  and  its  housing  is  ordinarily  a  difficult 
part  to  machine,  owing  to  the  many  surfaces  to  be  fin- 
ished. Lay-out  here  shown  makes  this  a  simple  operation. 
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The  True  Function  of  an  Employees' 

Lunch  Room 

It  doesn't  cost  anything  to  think,  and  an  excellent  opportunity  for  mak- 
ing plans  is  presented  when  production  does  not  demand  intensive  effort 
for  the  time  being.  The  real  function  of  the  employees''  cafeteria  is  not  al- 
ways determined  beforehand.     The  subject  is  worth  serious  consideration. 

By  Norman  G.  Shidle 


A  SUMMER  visitor  to  a  rural  town  became  interested 
in  an  old  rustic  who  seemed  to  spend  his  entire 
existence  sitting  on  the  cracker  barrel  at  the 
village  store.  Finally  the  visitor  approached  the  native 
one  day  and  asked  curiously: 

"What  do  you  do  here  all  day  long?" 

"Well,"  the  old  man  replied,  "mostly  I  sit  and  think; 
sometimes  I  just  sit." 

When  sales  slump  off  and  the  intensive  drive  for  pro- 
duction has  temporarily  become  unnecessary,  an  ex- 
cellent opportunity  is  presented  to  sit  and  think — and  a 
dangerous  opportunity  to  "just  sit."  While  the  present 
time  may  not  be  favorable  to  the  development  of  new 
phases  of  manufacturing  efficiency,  it  is  very  favorable 
for  considering  carefully  the  lines  along  which  such  de- 
velopments should  go,  for  determining  how  weak  points 
in  the  organization  may  be  strengthened  and  how  former 
mistakes  and  deficiencies  may  be  corrected. 

The  function  of  the  factory  lunch  room  or  cafeteria, 
its  usefulness  and  its  relative  production  importance  is 
one  factor  which  may  well  be  considered  during  these 
days  when  there  is  time  to  "sit  and  think." 

The  employees'  lunch  room  has  ancestors  a  few 
generations  back  which  often  cause  its  real  func- 
tion to  be  mistaken.  One  of  those  ancestors  was  the 
hot  coffee  and  doughnuts  which  comprised  the  be- 
ginning of  "welfare  work."  This  ancestor  proved 
to  be  a  fraud  in  many  cases,  acting  chiefly  as  a  sub- 
stitute for  fair  wages  and  decent  working  conditions. 
Those  days,  of  course,  are  long  since  passed.  The 
philanthropic  ideals  which  dominated  even  the  most 
honestly  conceived  "welfare  work"  are  no  longer  be- 
ing considered  with  favor. 

And  th.-  •  eteria  or  lunch  room  is  shaking  it- 

self free  from  the  unfortunate  association  with  its 
"philanthropic"  ancestors. 

That  association  is  rightly  called  unfortunate,  because 
the  factory  lunch  room  cannot  attain  its  highest  effec- 
ther  from  the  standpoint  of  the  employe]-  who 
installs  it  or  of  the  employee  who  utilizes  it  unless  con- 
ceived and  operated  on  a  self-respecting  and  business- 
like basis. 

In  most  modern  industrial  plants  the  employees'  lunch 
room  has  a  place.  Some  of  the  chief  reasons  for  this 
are: 

1.  Frequently  there  an-  not  adequate  eating  accommo- 
dations adjacent  to  tin-  plant  In  many  eases  it  would 
be  impossible  for  the  worker  to  gel  any  lunch  unless 
he  carried  it  from  home. 


2.  The   luncheon   hour  should  be  a   period  of   relaxation, 

if  the  man  is  to  start  his  afternoon's  work  with  re- 
newed interest  and  energy.  This  is  impossible  if  he 
must  crowd  himself  into  some  small  illy-ventilated 
lunch  room,  where  neither  the  surroundings  nor  the 
atmosphere  invite  him  to  remain  for  a  moment  longer 
than  is  necessary  to  eat  his  food  as  rabidly  as  pos- 
sible. 

3.  Nearly  all  public  lunch  rooms  near  to  manufacturing 

plants  are  of  this  kind.  Clean,  inviting  lunch  rooms 
will  not  accept  the  patronage  of  men  in  dirty  over- 
alls and  greasy  clothes.  Men  do  not  eat  in  dirty 
lunch  rooms  from  preference.  Such  eating  places 
have  a  decidedly  bad  psychological  as  well  as 
physical  effect,  the  results  of  which  accrue  to  pro- 
duction in  the  afternoon. 

4.  The  cold  lunch  is  often   the  only  alternative  to  these 

public  lunch  rooms.  The  ill-effects  of  constant  cold- 
lunch  eating  have  been  so  widely  and  effectively  dis- 
cussed as  to  need  no  repetition  here. 

Consequently,  the  employer  gains  a  definite  advantage 
from  providing  decent  eating  facilities  for  his  employees. 
So  well-known  an  authority  as  Daniel  Bloomfield  states 
that  "to  make  such  provision  even  at  an  immediate  finan- 
cial loss,  involves  no  philanthropy."  This  is  doubtless 
true,  but  there  is  really  no  reason  to  operate  an  em- 
ployees' lunch  room  at  a  loss.  While  it  would  not  be- 
good  policy  for  the  employer  to  attempt  to  make  his 
lunch  room  a  source  of  profit,  there  is  every  reason  for 
him  to  charge  a  fair  price  for  the  food  served,  so  that 
the  lunch  room  will  pay  for  itself. 

The  object  of  the  employees'  lunch  room  is  not  to  gain 
the  men's  good  will  by  giving  them  a  daily  present,  it. 
is  merely  to  provide  them  with  the  opportunity  to  buy  at 
a  fair  price  that  comfort  and  nourishment  for  which 
they  are  willing  and  able  to  pay.  We  all  like  to  get 
things  as  cheaply  as  possible,  but  we  are  better  satisfied 
when  we  pay  for  them  at  a  fair  price  than  when  they 
are  given  to  us  by  someone  for  whom  we  are  working. 

When  the  lunch  room  is  operated  on  a  sell -sup- 
porting basis  there  is  no  chance  for  suspicion  to, 
arise  on  the  part  of  the  workman  that  the  employer 
is  giving  him  something  at  noon  hour  and  taking 
away  twice  as  much  during  working  hours.  No  em- 
ployer does  that  to-day,  of  course,  but  facts  are  not 
necessary  to  arouse  suspicion.  Letting  the  work- 
man pay  his  way  leaves  him  with  a  feeling  of  inde- 
pendence and  self-respect — and  this  feeling  is  the 
charm  which  wards  off  the  ghosts  of  the  cafeteria's 
ancestors.  It  is  impossible  to  study  human  relation- 
ships in  industry  and  not  come  to  believing  in  ghosts; 
they  are  often  very  real. 
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The  lunch  room  will  do  more  than  aid  the  digestion 
and  physical  well-being  of  the  workers.  It  will,  of 
■course,  do  these  things.  The  production  advantages  of 
such  aid  have  been  discussed  and  written  about  at  great 
length — probably  with  too  much  enthusiasm  at  times. 
Nevertheless,  it  is  certainly  true  that  better  work  will 
come  from  employees  who  have  an  opportunity  to  eat  a 
decent  warm  meal  at  noontime. 

But  the  clean  atmosphere  and  surroundings  of  a  well- 
equipped  cafeteria  provide  for  the  manual  workmen  that 
relaxation  and  opportunity  for  social  intercourse  which 
most  executives  enjoy  so  much.  Office  workers  usually 
lock  to  the  noon  hour  as  a  time  for  "talking  things  over," 
for  enjoying  the  company  of  their  fellow  workers  and 
for  having  a  pleasant  relaxation  from  their  work.  They 
all  eat,  it  is  true,  but  the  psychological  features  play 
fully  as  important  a  part  as  the  physical  appetite.  We 
all  know  the  effect  it  has  on  us.  The  clean,  pleasant 
cafeteria  has  the  same  effect  upon  the  manual  workmen. 
Strangely  enough,,  most  of  his  reactions  are  just  like 
ours. 

Having  determined  that  a  well-conducted  cafeteria  is 
a  benefit  to  all  concerned,  careful  attention  should  be 
given  to  choosing  and  installing  the  proper  equipment. 
To  accomplish  the  objects  in  view,  adequate  service 
should  be  provided  at  the  lowest  possible  cost — but  the 
service  must  be  adequate. 

It  is  possible  by  means  of  a  cafeteria  system  to  serve 
a  large  number  of  people  in  a  very  short  time,  and  such 
a  system  is  often  desirable  in  the  employees'  lunch  room. 
An  example  of  good  service  in  this  respect  is  to  be  found 
at  the  big  cafeteria  of  the  Westinghouse  Electric  Com- 
pany. Although  this  installation  is  much  larger  than 
would  be  necessary  in  a  majority  of  plants,  its  operation 
illustrates  the  best  modern  practice  and  has  been  adapted 
elsewhere  on  a  smaller  scale. 

In  this  particular  case  an  entire  building  is  devoted 
to  cafeteria  purposes,  the  first  floor  being  divided  into 
separate  sections  for  men  and  women.  The  second  floor 
is  one  large  cafeteria  for  both  men  and  women. 

The  employees  enter  the  building  at  the  center  and 
proceed  up  an  incline  or  ramp  to  the  second  floor. 
Thence  they  go  to  the  section  of  the  cafeteria  nearest 
them.  After  eating,  they  depart  from  the  building  at 
either  end  down  other  ramps.  Thus  there  is  a  continu- 
ous circulation  of  employees  in  and  out  through  different 
entrances.  Some  such  system  as  this  is  desirable  in  any 
factory  lunch  room,  as  it  eliminates  crowding  and  con- 
fusion. 

A  belt  conveyor  has  been  installed  here  upon  which 
the  employee  places  his  tray  as  he  goes  down  the  line 
selecting  his  food.  He  picks  up  his  tray  and  silverware, 
as  in  an  ordinary  cafeteria,  but  instead  of  carrying  or 
pushing  it,  he  places  it  on  this  moving  belt.  Thus  the 
tray  moves  along,  the  employee  following  it.  This  pre- 
vents the  line  being  delayed,  since  all  the  food  is  laid 
out  on  the  plates  in  advance  and  it  is  necessary  simply 
to  pick  one  up  and  place  it  on  the  tray  as  the  tray  moves 
along.  This  arrangement  permits  the  serving  of  34  per- 
sons a  minute  by  each  service  counter. 

Since  this  moving  belt  idea  was  an  innovation,  the 
employees  were  just  a  bit  afraid  of  it  at  first.  To  over- 
come this  difficulty,  cafeteria  attendants  were  stationed 
at  each  end  of  the  line  to  shut  off  the  belt  motor  in  case 
a  jam  should  develop.  The  employees  quickly  found 
that  if  the  tray  moved  along  a  trifle  too  fast  they  could 
hold  it  in  place  on  the  belt  while  they  were  getting 
what  they  wanted. 

After  the  employee  has  finished  eating  he  picks  up 

his  tray  and  carries  it  to  another  moving  belt  by  which 

.    the  tray  is  carried  to  an  automatic  elevator,  which   in 


turn  takes  it  to  the  dishwashing  room.  This  belt  con- 
veyor system  is  one  of  the  chief  features  of  this  particu- 
lar installation.  This  Westinghouse  installation  was 
made  by  Albert  Pick  &  Company  and  contains  many 
other  details  of  efficient  cafeteria  practice  in  connection 
with  the  preparation  and  serving  of  food,  dishwashing, 
etc. 

The  best  results  in  a  special  instance,  however,  can 
be  obtained  only  by  providing  equipment  especially 
adapted  to  the  needs  of  the  particular  plant.  The  in- 
stance cited  merely  shows  the  advantages  which  can  be 
gained  from  thorough  study  and  planning.  Excellent 
advice  along  these  lines  can  usually  be  obtained  from 
the  companies  which  specialize  in  lunch  room  equipment 
and  installations,  and  the  manufacturer  may  as  well  take 
advantage  of  the  service  which  these  firms  have  built 
up  for  his  benefit. 

One  phase  of  employees'  restaurant  operations  that 
should  not  be  overlooked  is  that  which  concerns  the  serv- 
ing of  food  which  will  be  in  accord  with  the  religious, 
as  well  as  the  physical  attributes  of  those  who  are  to 
consume  it.  The  menu  should  always  be  so  arranged 
that  there  will  be  sufficient  variety  to  give  a  full  meal 
to  every  man  every  day  regardless  of  his  religious  affilia- 
tion. There  should  never  be  a  day,  for  instance,  when 
■  pork  is  the  only  meat  served,  nor  should  fish  of  some 
kind  be  omitted  from  the  Friday  bill-of-fare.  In  a  plant 
which  employs  a  large  number  of  foreign  workers,  the 
menu  should  be  such  as  to  allow  for  the  various  fast 
days  or  religious  observances  of  the  different  groups. 

In  plants  where  there  is  any  kind  of  employee  as- 
sociation, it  is  well  for  a  restaurant  committee  to  be 
appointed  from  that  group. 

In  smaller  plants,  a  regular  lunch  room  with  wait- 
resses and  table  service  has  often  been  found  to  be  ef- 
fective. In  any  case,  the  eating  place  and  its  service 
should  embody  the  following  essentials: 

1.  Cleanliness. 

2.  Fresh  air  and  good  light. 

3.  Rapid  service. 

4.  Good  food  at  cost  price. 

5.  An  orderly  method  of  entering  and  leaving  the 
eating  place. 

6.  As  much  quiet  as  is  consistent  with  efficient 
service. 

Many  times  the  company  lunch  room  is  as  desirous 
from  the  standpoint  of  office  workers  and  executives  as 
from  the  standpoint  of  the  workmen  in  the  shop.  In 
such  cases,  one  of  two  plans  may  be  followed  out: 

1.  A  separate  space  may  be  provided  for  this  class 
of  employees. 

2.  Both  executives  and  workers  may  eat  in  the 
same  place. 

The  first  plan  is  the  one  most  generally  followed  and 
has  much  to  commend  it.  In  certain  other  cases,  how- 
ever, the  second  system  is  successful.  There  is  much  to 
be  said  in  favor  of  the  latter  system,  especially  from  the 
standpoint  of  "democracy,"  but  the  best  results  will 
probably  be  obtained  in  any  individual  case  by  doing 
what  the  executives  honestly  feel  to  be  the  best  in  that 
instance. 

It  should  be  noted,  however,  that  eating  in  a  clean 
place  alongside  of  clean  people  is  likely  to  make  the 
workmen  in  general  more  cleanly  in  their  habits.  A 
well-known  machine  tool  plant  in  New  England  about  a 
year  ago  installed  a  lunch  room  for  its  500  employees. 
In  this  lunch  room  a  regular  lunch  is  served  at  a  fixed 
price,  the  food  being  served  to  the  men  by  waitresses. 

Executives  and  workmen  eat  at  the  same  table  side  by 
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side.  Conversation  is  perfectly  natural,  the  executives 
simply  act  as  nature  prompts  them  to  act,  and  there  is 
no  resulting  loss  of  dignity;  nor  is  there  evidenced  any 
of  the  false  enthusiasm  or  feigned  "good-fellowship" 
which  goes  with  excessive  or  forced  geniality. 

In  this  instance  the  personal  cleanliness  of  the 
workers  at  lunch-hour  is  very  noticeable.  Men  in 
very  dirty,  greasy  working  clothes  come  in  to  lunch 
with  their  hands  and  face  thoroughly  washed  and 
cleaned.  This  is  true  of  almost  every  workman  who 
eats  there.  Whatever  might  be  the  result  elsewhere, 
this  condition  has  come  about  naturally  in  this  plant, 
since  no  effort  was  made  by  the  management  to 
bring  it  about. 

The  president  of  this  company  happens  to  have  a  very 
exceptional  understanding  of  human  relationships  and 
is  one  of  those  perfect  gentlemen  with  whom  anyone 
feels  entirely  at  ease.  The  executives  with  whom  he  has 
surrounded  himself  are  of  the  same  type.  This  accounts 
to  a  large  extent  for  the  success  of  this  "democratic" 
method  of  running  the  lunch  room.  These  men  really 
seem  to  enjoy  eating  with  the  workmen  and  to  be  better 
contented  than  if  they  had  a  separate  dining  room  to 
themselves. 

In  many  other  cases,  however,  such  a  plan  might 
be  unpleasant  for  both  employees  and  executives. 
Nothing  is  to  be  gained  from  attempting  to  force 
executives  to  be  what  they  are  not;  to  eat  among 
workmen  as  a  matter  of  policy  rather  than  as  one  of 
desire.     And  it  must  be  recognized,  of  course,  that 


workmen  in  various  plants  differ  greatly.  More- 
over, executives  often  desire  to  utilize  the  lunch 
hour  for  business  conferences,  and  thus  require  a 
segregated  eating  place. 

Whether  or  not  the  office  employees'  lunch  room  should 
be  segregated  from  that  of  the  shop  employees  is  one  to 
be  decided  chiefly  in  accordance  with  the  feelings  of 
the  executives  in  charge  of  the  plant. 

It  is  not  often  that  the  publicity  material  of  a  company 
with  goods  to  sell  can  be  quoted'  as  reliable  information 
about  that  product.  A  good  summary  of  the  require- 
ments of  a  successful  factory  cafeteria,  however,  is  con- 
tained in  a  booklet  recently  issued  by  Albert  Pick  &  Co., 
and  comprises  an  excellent  summary  to  this  discussion. 

"Whether  a  cafeteria  pays  or  is  run  at  a  loss  depends 
upon  its  mode  of  operation.  It  has  to  be  carefully 
planned  and  properly  conducted.  It  is  an  important 
business  venture  which  will  run  away  with  itself  in  ex- 
pense or  fall  behind  in  service  if  it  is  not  well  equipped. 
It  is  a  restaurant  and  should  be  conducted  on  restaurant 
principles.  It  should  not  be  entrusted  to  the  tender  mer- 
cies of  novices  or  theorists.  An  expert  restaurant  man 
or  woman  should  be  placed  in  charge.  The  food  should 
be  purchased  in  quantities.  A  careful  check-up  system 
should  be  provided.  There  should  be  sufficient  variety. 
Prices  should  be  based  on  cost.  Waste  should  be  elim- 
inated and  the  most  stringent  food  conservation  policies 
used.     *     *     * 

"Whether  the  factory  be  great  or  small  a  thoroughly 
thought-out  plan  can  be  put  into  operation  in  the  way 
that  will  meet  its  requirements  best." 


Let  Everybody  In 


DISCUSSING  what  he  believed  to  be  the  ineffective- 
ness of  certain  forms  of  "welfare"  work  as  carried 
on  in  his  plant,  the  vice-president  of  a  large  New  Jersey 
automotive  concern  said  recently: 

"Take,  for  example,  our  baseball  team.  The  team  is 
very  successful  and  wins  a  large  percentage  of  its  games. 
We  employ,  however,  a  large  number  of  foreign-born 
workmen,  many  of  whom  scarcely  speak  English.  These 
men  are  not  at  all  interested  in  baseball  and  never  at- 
tend the  games.  They  do  not  understand  it  and  have  no 
enthusiasm  for  it. 

"So  it  is  with  many  of  the  other  employee  activities 
which  we  carry  on.  These  foreigners,  who  comprise  a 
majority  of  our  employees,  are  entirely  out  of  them." 

This  executive  brings  up  an  important  point  which  is 
not  often  recognized  in  the  organization  and  operation  of 
employees'  service  work.  The  tendency  is  to  organize 
and  promote  activities  which  the  personnel  director  is 
familiar  with  and  which,  as  Americans,  we  feel  the  for- 
eigner ought  to  take  part  in. 

A  particularly  good  analysis  of  this  special  problem 
is  given  by  Daniel  Bloomfield  in  his  recent  book,  "Labor 
Maintenance."    Bloomfield  says  in  part: 

"It  is  often  noticeable  that  games,  like  languages,  are 
something  that  need  to  be  acquired,  and  the  methods  of 
acquiring  them  have  to  be  planned  with  intelligence. 
The  teacher  of  English  does  not  start  by  ridiculing  the 
mother  tongue  of  the  alien  who  is  to  be  taught.  In  the 
recreation  room  and  on  the  playground  the  same  tact 
needs  to  be  employed.  Plays  and  exercises  traditional 
with  the  alien  have  often  been  subjected  to  disheartening 
ridicule,  with  the  result  of  driving  him  away  from  play 
activities. 

"He  gets  the  burnt-finger  attitude.  Such  disaf- 
fection is  a  loss  to  the  organization  and  a  handicap  to 


right  relations.  The  alien  is  sensitive  about  his  customs 
and  native  mode  of  self-expression,  as  we  should  be  in 
the  same  situation.  Wise  recreation  leadership  will  see 
to  it  that  not  only  does  each  member  of  the  organization 
find  a  place  in  the  activities  going  forward,  but  can  do 
so  without  loss  of  self-respect  or  danger  of  humiliation." 


Better  Road  Construction 

THE  need  for  improved  roads  and  a  lower  cost  of  opera- 
tion is  becoming  more  and  more  apparent.  Railroad 
congestion,  brought  about  by  the  necessities  of  war  and 
government  control,  with  the  resulting  increased  use  of 
motor  trucks,  has  made  the  highway  problem  a  serious 
one.  While  intermittent  attempts  have  been  made  to 
establish  an  efficient  highway  system  in  the  United  States, 
yet  it  has  not  been  possible  until  recently  for  the  automo- 
tive engineers  to  meet  with  the  road  experts  and  work  out 
a  definite  engineering  plan  of  re-establishment  and  im- 
provement. Many  organizations  have  been  at  work  dur- 
ing the  past  year  on  this  important  problem.  Thousands 
of  experiments  have  been  made  by  government  experts, 
automotive  engineers  and  road  builders.  Their  investiga- 
tions have  revealed  startling  facts.  Borings  to  a  depth 
of  10  to  15  ft.  below  the  road  surface  have  shown  that 
many  of  the  roads  recently  constructed  are  built  on  an  en- 
tirely wrong  plan.  As  one  engineer  expressed  it:  "You 
can't  lay  a  road  like  a  carpet  over  sand  and  expect  it  to 
last,  but  if  you  build  it  like  a  bridge,  it  will."  The  sub- 
soil several  feet  below  the  actual  bed  of  the  road  has  been 
found  to  have  a  very  important  bearing  on  the  lasting 
qualities  of  the  highway.  Many  of  the  pet  theories  of 
experienced  road  builders  have  been  totally  exploded,  and 
new  methods  which  on  their  face  looked  fanciful  have  been 
found  to  possess  real  merit. 
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Road  Construction  to  Build  Up  the 
Exports  of  Automobiles 

This  is  a  discussion  of  the  work  which  should  he  done  by  exporters  in 
furthering  highway  improvements  in  Latin- America,  South  Africa,  Aus- 
tralia and  China,  with  comments  upon  the  value  of  graded  dirt  roads  in 
these  developing  territories  rather  than  hard-surfaced  construction. 

By  George  E.  Quisenberry* 


TOO  little  attention  has  been  given  by  automotive 
exporters  to  the  furtherance  of  road  and  highway 
improvement  work  in  the  foreign  field.  This 
statement  is  readily  proved  by  even  the  slightest  study 
of  road  conditions  throughout  such  great  stretches  of 
territory  as  Latin-America,  South  Africa,  Australia,  and 
China  where  America  must  look  in  great  measure  for  the 
future  absorption  of  the  cars,  trucks,  tractors  and  equip- 
ment it  ships  into  the  export  markets. 

These  territories  to-day  are  awake  with  the  idea  of 
road  building  as  they  never  have  been  before.  In  the 
last  few  years,  they  have  bought  motor  cars  by  the 
thousands  and  this  has  brought  about  a  consciousness 
of  the  need  for  highway  improvement  that  no  other 
agency  could  have  aroused.  But  the  interest — and  only 
here  and  there  has  it  yet  been  fused  into  the  actual  con- 
struction of  many  miles  of  good  roads — must  be  quick- 
ened so  that  future  expansion  may  assure  the  automobile 
its  rightful  place  in  the  transportation  systems  of  these 
growing  and  developing  countries. 

In  a  word,  the  automotive  exporter  must  get  behind 
the  idea  of  good  roads,  he  must  push  their  construction 
and,  in  large  measure,  he  must  supply  the  impetus  and 
the  propaganda  necessary  to  transform  thought  into 
action.  He  can  do  nothing  else  that  will  have  such  a 
lasting  effect  upon  the  industry  he  represents  and  be 
such  a  potent  factor  for  its  rightful  development 
through  the  coming  years. 

Let  us  look  at  the  situation  as  it  exists  to-day,  taking 
Latin-America  as  the  example.  This  is  a  territory  com- 
paratively sparsely  settled  and  devoted  almost  entirely 
to  agriculture.  Great  stretches  of  the  Argentine,  Uru- 
guay and  Southern  Brazil,  as  well  as  the  inland  valley  oi 
Chile,  present  no  difficulties  to  the  opening  up  of 
serviceable  highways.  Being  agricultural,  the  problems 
of  road  development  become  analagous  to  those  of  the 
farming  districts  of  our  own  Middle  West. 

The  Argentine  is  almost  as  level  as  a  man's  hand  over 
three-quarters  of  its  wide  expanse.  Land  has  been  cheap 
and  broad  national  highway  routes  have  been  laid  out  in 
nearly  all  of  the  more  prosperous  territories.  Their 
width,  to  one  who  has  been  used  to  the  roads  of  this 
country  or  Europe,  is  well  nigh  astounding,  being  80 
to  100  ft.  or  more.  Their  development  has  been  left  to 
nature  and  the  huge  two-wheeled  carts  of  which  the 
automotive  exporters  have  heard  so  much.  The  result 
has  been  the  natural  one  that  such  highways  are  often 
impassable  and  that  long  distance  touring  is  attended 
with  perplexing  difficulties. 


'Managing  Editor,  El  Automovil  Americano. 


The  testimony  of  a  recent  traveler,  representing  an 
American  tire  maker,  who  traveled  all  over  the  Argen- 
tine in  an  American  automobile,  is  illuminating. 

"Good  dirt  roads  for  light  traffic  are  not  difficult  to 
build  here,"  he  says.  "It  was  noticeable  on  the  road 
from  Buenos  Aires  to  Cordoba  that  wherever  there  was 
ditching  and  even  a  small  amount  of  grading,  there  was 
no  trouble  in  passing.  What  work  was  done,  however, 
was  done  with  the  pick  and  shovel.  Road  machines, 
which  might  clear  up  a  dirt  road  very  quickly,  have  not 
penetrated  to  the  Argentine.  If  motor  owners  and  those 
in  the  sale  of  motors  and  road  machinery  makers  would 
get  together,  they  could  do  much  to  get  the  work  of  road 
making  under  way." 

Road  builders  agree  that  the  problems  of  highway 
building  are  centered  in  overcoming  water  and  frost.  In 
other  words,  drainage  and  freezing  weather.  For  the 
Argentine,  the  latter  may  be  forgotten,  as  it  may  for 
most  of  those  parts  of  Latin-America  which  concern  the 
exporter  of  automotive  equipment. 

Get  rid  of  the  water  and  the  good  road  has  become  a 
reality.  Apply  this  to  the  Argentine,  to  Uruguay,  to> 
Biazil,  to  Mexico,  to  interior  Chile,  and  see  what  the  re- 
sult will  be  in  future  expansion  of  the  motor  car. 

The  proper  construction  for  these  countries  is  that 
krown  as  the  graded  dirt  road.  The  roadway  is  graded 
above  the  water,  ditched  for  proper  drainage,  and 
crowned  so  that  rain  will  quickly  run  off  to  the  sides. 
This  is  the  same  road,  easily  and  quickly  built  and  with 
slight  expense,  that  carries  the  great  traffic  in  motor 
cars  through  Missouri,  Kansas,  Nebraska,  Illinois,  Ohio 
and  the  other  grain  growing  states.  They  are  con- 
structed with  a  small  amount  of  mechanical  equipment, 
present  almost  no  engineering  problems  and  can  be 
maintained  with  the  home-made  drag.  Furthermore, 
they  are  almost  year-around  roads. 

Latin-America  is  thinking  to-day  almost  entirely  of 
hard-surfacing  its  roads.  This  is  so  despite  the  high  cost 
and  physical  difficulties,  such,  for  instance,  as  in  the 
Argentine  where  stone  is  obtained  only  after  long  rail 
or  water  shipment.  In  fact,  one  authority  whose  insight 
cannot  be  doubted  declares  that  the  first  movement  in 
any  road  campaign  in  South  America  is  to  overcome  the 
desire  for  hard-surfaced  highways.  The  graded  earth 
road  is  much  more  suitable  for  a  sparsely  settled  terri- 
tory where  land  holdings  are  generally  large  and  roads 
of  this  kind  can  be  obtained  in  a  fraction  of  the  time 
that  would  be  required  to  finance  and  build  with  mac- 
adam or  concrete. 

The  duty  of  the  automotive  exporter  is  to  further  this 
propaganda  and  to  aid  in  every  manner  possible  in  put- 
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ting  it  across.  Passable  roads,  im- 
proved for  traffic,  must  be  cut  through 
from  town  to  town  and  existing  roads 
must  be  graded  and  drained  so  that, 
they  will  permit  passage  of  cars  and 
light  trucks  during  the  greater  part 
of  the  year.  No  agency  is  so  well 
prepared  to  assist  in  such  campaigns 
as  the  automotive  exporter  and  manu- 
facturer. To  them  should  fall  a  great 
deal  of  the  preparatory  work,  just  as 
it  has  here. 

In  recent  weeks,  communications  on 
this  subject  have  been  received  from 
Mekico,  Peru,  Chile,  the  Argentine 
and  Brazil.  Each  of  these  countries  is 
seeking  light  as  to  how  it  may  pull  it- 
self out  of  the  mud.  Automobile  and 
road  associations  have  been  formed  or 
are  in  process  of  organization  to  fur- 
ther the  work  and  each  is  sincerely 
desirous  of  getting  better  highways. 

In  Chile,  the  automobile  club  of 
Valparaiso  is  working  upon  the  road 
between  that  city  and  Santiago,  the 
capital,  a  stretch  of  some  150  kilo- 
meters that,  once  opened,  will  be  dotted 
with  motor  cars  speeding  between  the 
two  chief  centers.  From  Puerto 
Montt,  far  to  the  south  in  the  same 
country,  comes  a  similar  word  that 
improvements  are  under  way.  From 
Lima,  Peru,  the  sentiment  is  ex- 
pressed that  road  work  is  of  prime  necessity  and  else- 
where on  the  west  and  the  east  coast  the  same  may  be 
heard. 

In  Sao  Paulo,  Brazil,  notable  work  already  has  been 
accomplished  in  getting  highways  built  by  co-operative 
effort.  Uruguay  has  probably  a  better  mileage  of  good 
roads  than  any  other  country  in  South  America  and.  in 
Argentina,  success  has  attended  those  efforts  which 
have  been  made  to  grade  up  the  earth  roads  and  to  main- 
tain them  either  by  governmental  or  co-operative  effort 
of  the  estanciero  owners.  Frequent  testimony  is  heard 
to  the  effect  that  many  roads  in  the  Argentine  require 
grading  or  improvement  in  only  a  few  stretches  to  make 
them  suitable  for  many  miles  of  travel. 

In  Latin-America,  as  in  Australia  and  South  Africa, 
there  are  many  motor  clubs  and,  in  some  cities,  asso- 
ciations of  automobile  dealers.  They  are  potent  factors 
in  getting  road  activities  under  way  and,  with  them,  the 
automotive  exporters  should  work  in  close  union.  As  an 
example  of  what  such  clubs  may  do,  the  Jalisco  Automo- 
bile Club  of  Guadalajara,  Mexico,  might  be  cited.  It  has 
gotten  behind  several  road  projects.  One  of  the  latest 
such  projects  in  the  Guadalajara  district  is  the  road 
from  that  city  to  Colonia  Seatle,  which  was  formally 
opened  on  Dec.  1,  1920. 

Latin-America  is  close  at  hand  and  from  it  may  be 
gained  the  road  lessons  that  should  be  applied  in  all 
those  developing  countries  of  the  world.  Conditions  are 
the  same  in  each  and  the  reward  for  work  accomplished 
will  be  similar. 

This  article  cannot  be  completed  without  a  word  about 
China  and  its  future  road  activities.  The  Celestial 
Kingdom,  it  cannot  be  doubted,  is  at  the  doorway  of 
much  building.     Of  that  there  is  every  testimony  : 

"Just  at  present,  there  is  more  interest  being  shown 
in  good  roads  in  China  than  has  been  manifested  in  cen- 
turies; yet  they  know  little  or  nothing  about  it."  says  a 
recent  letter  from  Shanghai.     "A  good  roads  movement 


Improper   drainage    has    made    these    Argentine    roads    almost    impassable. 

To  grade  them   above   the  water  is  a    task  requiring   hut   little   mechanical 
equipment  and  time 

would  mean  millions  to  the  exporters  and  they  should 
get  behind  it." 

Coincident  with  this,  is  the  announcement  of  the 
Bureau  of  Foreign  and  Domestic  Commerce  that  a  road 
making  convention  and  exhibition  of  road  constructing 
machinery  will  be  held  at  Shanghai  in  May  of  this  year 
under  the  auspices  of  the  roads  committee  of  the  Pan 
Pacific  Association.  Two  main  roads,  the  bureau  adds, 
are  under  contemplation  for  construction,  one  from 
Shanghai  to  Hangchow,  the  other  Shanghai  to  Nanking. 


THE  use  of  radio  communication,  both  telegraph  and 
telephone,  on  the  military  airplane  is,  perhaps,  the 
latest  application  of  radio  science,  increasing  tenfold 
the  usefulness  of  the  airplane  and  already  influencing 
the  design  of  military  aircraft.  The  dots  and  dashes  of 
the  Morse  code  transmitted  from  the  trailing  aerial  of 
the  airplane  carry  to  the  ears  of  the  artillery  battery 
commander  the  correction  for  each  shot  fired,  enabling 
him  to  group  his  hits  on  an  invisible  target  with  a  de- 
gree of  accuracy  as  great  as  is  possible  when  the  target 
can  be  seen,  or  bring  to  a  waiting  general  news  of  enemy 
troop  movement  observed  from  the  air. 

Squadrons  of  attacking  planes  can  be  maneuvered  in 
flight  by  means  of  the  wireless  telephone  from  the  air- 
plane of  the  squadron  commander  or  from  the  ground 
as  easily  as  a  company  of  infantry  is  handled.  By  the 
same  means  machines  engaged  in  aerial  combat  and  out- 
numbered may  call  for  assistance. 

Bombing  planes  lost  in  the  fog  or  darkness  are  directed 
unerringly  to  the  home  airdrome  by  the  radio  direction 
finder  and  airplanes  without  pilots,  controlled  entirely 
by  radio,  are  already  a  reality. 

The  Air  Service  of  the  Army,  realizing  the  import  a  nee 
of  this  newest  phase  of  radio,  has  established  a  school 
for  the  training  of  personnel  to  install,  operate  and  main- 
tain the  radio  equipment  of  airplanes  at  all  the  flying 
fields  throughout  the  country. 


518 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


March  3,  1021 


Exports  of  Automobiles  and  Tires  for  December,  1920 


COMMERCIAL 


Belgiun 
Bulgari: 


9     Gibraltar 

10  Greece 

112  Hungary 

11  Iceland  and  Faroe  Is 

12  Italy 

13  Malta,  Gozo  and  Cyprus  Is 

14  Netherlands    

15  Norway 

113  Poland  and  Danzig 

16  Portugal 

17  Roumania 

18  Russia  in  Europe. 

20  Spain 

21  Sweden 

22  Switzerland 

23  Turkey  in  Europe 

24  England 

25  Scotland 

26  Ireland  

114  Yugoslavia,  Albania,  etc 

North  and  South  America 

28  Bermuda 

29  British  Honduras 

30  Canada 

31  Costa  Rica 

32  Guatemala 

33  Honduras 

34  Nicaragua 

35  Panama 

36  Salvador      

37  Greenland 

38  Menico 

39  Miquelon,  Langley.  etc. 

40  Newfoundland  and  Lab'dor 

41  Barbados 

42  Jamaica  

43  Trinidad  and  Tobago 

44  Other  British  West  Indies 

45  Cuba 

46  Virgin  Islands  of  U.  S 

47  Dutch  West  Indies 

48  French  West  Indies 

49  Haiti 

50  Dominican  Republic. 

52  Argentina 

53  Bolivia 

54  Brazil 

55  Chile 

56  Colombia 

57  Ecuador 

58  Falkland  Islands 

59  British  Guiana 

60  Dutch  Guiana 


61      I  ,. 


rh  rjU 


62  Paraguay 

63  Peru 

64  Uruguay    . 


65     Ve 


and  Far  East 

66  Aden 

67  China    .  .    . 

71  Kwanlung.  leased  territory. 

72  Chosen    

73  British  India    

74  Straits  Settlements 

75  Other  British  East  Indies 

76  Dutch  East  Indies 

77  French  East  Indies. 

78  Portuguese  East  Indies 

79  Hongkong 

80  Japan    

81  Persia 

82  Russia  in  Asia 

83  Siam    

84  Turkey  in  Asia 

85  Other  Asia 

86  Australia 

87  New  Zealand 

88  Other  British  Oceania 

89  French  Oceania 

90  Other  Oceania 

93  Philippine  Islands    

Africa 

96  Abyssinia    

97  Belgian  Kongo 

98  British  West  Africa 

99  British  South  Africa 
100  British  East  Africa 

ry  Islands 
h  Africa       .  , 


n.  rtC 


101  Ca 

102  Frf 

103  Ka 

104  Italian  Afri 

105  Liberia    

106  Madagascar 

107  Morocco 

108  Portuguese  Africa 

109  Spanish  Africa 

110  Egypt 

Total 


3.887 
2.8 
13,425 


5.6ns 

25,400 
57.172 
14. nil 


3.426 
1.980 
20.236 


IS. 580 
24.832 
46.189 
8,599 
86.067 
1.810 
3.602 
6.444 
7.625 
34.674 
46.875 
■>,BO0 


35.176 
1.800 

22,822 


2.540 
19.981 


1,875 
33,333 


7,508 
9.661 
4.800 


42,60^ 
91,612 

3,914 
130, 0"4 

3,877 


40.402 
1,600 
33,074 


8,750 

33,292 

181,472 

26,460 

18.009 

11,722 

13,500 

7,675 

477,346 

116,722 

78.396 

71.506 

123.321 

5,494 

1,440 


691,743 
152.717 
72.163 
32,317 


131.466 
411.848 
107.708 


507.833 
90.197 
67.103 

649.057 
22.369 


77.756 
815.139 

[6,086 

5.192 
23.396 
2.920 


4,935 

'4,250 

16,080 

6,431 

800 

"4,792 


3,220 

'5,287 

30 1 725 
4,682 

"3,' 923 

71,409 


10,857 

6 !  R 1 2 

3,633 
785 


499.385 
1,873 

196.843 


14,255 

1,183 

48,975 

66,384 

8,231 

9,503 

3,505 

2,180 

391,156 

78,448 

13,516 

13.673 

,685.975 

1,681 

715 


1,755 
355,230 
2,467 
3.343 
4.948 
6.582 
21.496 
3,185 


1,031 
9,852 
32.742 
27.875 


625,154 
50,601 
23,873 
5,043 


1.823 
70.602 
104.361 
26.780 


52.723 
2.500 
6.307 

198,629 
100.752 
15,469 

190. 1177 

9,862 


166.499 

127.598 

1,077 

1,224 


17.891 
17,144 
90.4S8 


46,621 

140.227 

61,927 
3,503 
7,683 
3,887 
6,379 
168.573 

31,067 
3,944 

41.336 

393,203 

5,950 


55 
2,3 
43,484 
26.272 
3.206 
65.661 
869 
2.093 


128.867 
40.668 
9,138 
5,246 


20.719 
88,861 
10.345 


61.749 
3.338 
1,120 

36,632 


1.194 
75.243 
159,828 

9.349 
2.832 
1.797 
5.221 


1.526 
2.052 
26.010 


2,847 
8,629 
3.340 


4.952 
1 
37,9 

4^374 
"3^997 


3,327 
'47 ,690 


19.417 

19,648 

116,498 

1,824 


12,347 
1,-180.149 
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Unemployment  a  Vital  Problem  in 
Great  Britain 

Unemployment  always  constitutes  an  important  phase  of  the  British  labor 
problem.  Now  it  is  acute,  and  must  be  definitely  met  if  serious  conse- 
quences are  not  to  ensue.  Mr.  Tipper  explains  certain  phases  of  the  prob- 
lem necessary  to  an  understanding  of  Mr.  Northcott's  article,  following. 

By  Harry  Tipper 


NOTHING  could  better  illustrate  the  difference  be- 
tween the  conditions  which  exist  in  Great  Britain 
and  those  obtaining  in  this  country  than  the  ap- 
proach to  the  question  of  employment.  The  subject  is 
an  old  one  and  one  of  those  which  has  been  discussed 
from  all  sides  a  great  many  times.  In  this  country  it 
has  not  assumed  important  dimensions  except  for  very 
brief  periods,  whereas  in  Great  Britain  unemployment 
has  been  a  serious  problem  for  many  years. 

The  spectre  of  starvation  has  been  very  close  to  a  con- 
siderable percentage  of  the  people  at  all  times  in  that 
country,  and  the  fear  which  is  caused  by  the  constant 
battle  with  actual  hunger  is  very  much  more  firmly  im- 
planted in  the  rank  and  file  of  the  workers.  Some  time 
before  the  war  outdoor  relief,  almshouse  population  and 
pauperism  had  reached  as  high  as  26  per  cent  in  some 
years,  and  for  many  years  the  problem  has  been  a  se- 
vere one.  No  one  familiar  with  the  industrial  condi- 
tions in  Great  Britain  in  the  last  twenty-five  years  could 
eliminate  from  his  experience  the  knowledge  of  the 
economic  conditions  of  a  considerable  proportion  of  the 
workers  in  some  of  the  large  cities. 

One  of  my  friends  whose  father  was  a  miner  in  Scot- 
land told  me  how  the  family  was  brought  up  by  the 
ingenuity  of  the  mother  on  a  wage  which  never  grew 
larger  than  $3  per  week.  It  is  a  good  many  years  since 
the  volume  of  trade  secured  by  Great  Britain  has  been 
so  continuously  equal  to  the  manufacturing  capacity 
that  the  whole  of  the  working  population  was  permanent- 
ly employed. 

As  a  consequence,  for  twenty  years  at  least,  be- 
fore the  war,  a  percentage  of  the  population  was 
out  of  work  at  all  times  and  the  government  relief, 
charitable  work  and  so  forth,  were  continuously  em- 
ployed in  providing  at  least  a  measure  of  food  and 
shelter  to  these  people. 


THERE  came  into  my  hands  recently  the  house  organ 
of  the  Dennison  Manufacturing  Company  of  Fram- 
ingham,  Mass.,  in  the  December  issue  of  which  were 
printed  the  articles  governing  the  control  and  use  of 
the  Unemployment  Fund  set  up  by  this  firm.  No  in- 
formation was  available  as  to  the  formation  and  nature 
of  the  fund,  but  the  paragraphs  printed  showed  that  the 
firm  had  in  mind  both  the  prevention  and  relief  of  un- 
employment. The  committee  in  charge  of  the  fund  was 
commissioned  to  "study  methods  of  preventing  and  re- 
lieving unemployment."  The  chief  method  cited  for  pre- 
venting unemployment  was  that  of  transferring  an  em- 
ployee for  whom  there  was  no  work  to  another  part  of 


This  condition  explains  a  great  deal  in  the  following 
article,  which  would  be  without  point  otherwise.  It 
will  serve  to  illuminate  the  government  unemployment 
insurance  and  the  demand  for  greater  security  against 
unemployment  on  the  part  of  labor.  It  will  indicate  also 
the  reason  for  the  "ca'canny"  attitude  of  the  labor 
unions  in  connection  with  production.  It  is  significant 
that  this  Scottish  term,  originating  in  the  poorest  part 
of  Great  Britain,  has  become  a  part  of  the  terminology 
wherever  trade  unions  exist.  Where  a  certain  percentage 
of  the  workers,  even  the  skilled  workers,  were  unable  to 
find  permanent  employment,  it  was  obvious  that  they 
stretched  out  to  the  utmost  whatever  jobs  they  secured. 
No  man  who  was  constantly  in  fear  of  starvation  for 
himself  and  his  family  would  do  otherwise. 

This  whole  problem  of  unemployment  indicates 
the  growth  of  industrial  difficulties  in  a  country 
where  the  agricultural  occupation  has  become  en- 
tirely subsidiary  and  the  manufacturing  capacity 
has  grown  far  beyond  the  capacity  for  absorption 
in  the  country  itself. 

This  article  is  interesting  from  another  stand- 
point. It  indicates  the  considerations  involved  in  a 
country  where  the  workers  are  thoroughly  organized 
and  the  attitude  of  those  workers  to  the  question  of 
profits  upon  capital  and  the  position  of  government 
in  relation  to  industrial  affairs. 

The  bitterness  of  the  workers'  struggle  for  a  decent 
living  and  a  larger  amount  of  comfort  in  Great  Britain 
has  colored  the  whole  development  of  the  trade  union 
and  has  affected  the  whole  body  of  public  opinion  in  re- 
gard to  the  national  aspect  of  industrial  problems. 

This  comment  is  necessary  to  an  understanding  of  the 
significance  of  the  following  material  prepared  by  our 
English  correspondent,  Clarence  H.  Northcott. 


the  plant  where  there  was  work.  It  was  stipulated,  fur- 
ther, that  the  principle  of  "last  to  come,  first  to  go" 
should  apply  to  such  transfers  or  to  any  "layoffs."  The 
most  interesting  part  of  the  scheme  is  the  extent  of  un- 
employment compensation.  While  the  condition  of  the 
fund  permits,  it  is  expected  that  compensation  for  em- 
ployees without  dependents  shall  reach  60  per  cent  of 
regular  rates,  and  for  employees  with  dependents  80  per 
cent.  To  ascertain  regular  rates,  the  averate  earnings 
of  the  previous  six  weeks  will  be  calculated.  While 
no  minimum  sums  are  mentioned,  the  committee  are  em- 
powered from  time  to  time  to  establish  such  for  men 
and  women,  with  and  without  dependents  respectively. 
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and  to  pay  these  sums  whenever  they  exceed  the  regular 
percentage  compensation.  This  compensation  is  payable 
for  all  unemployment  in  excess  of  one  pay  roll  day,  in- 
cluding holidays  per  pay  week,  and  two  pay  roll  days 
excluding  holidays,  in  any  four  weeks,  but  will  not 
cover  any  lay-offs  of  less  than  a  half  day  at  any  time. 
The  rates,  however,  are  subject  to  reconsideration  after 
payment  has  been  made  for  six  consecutive  days. 

A  noteworthy  and  rather  unique  feature  of  the  fund 
is  the  provision  for  compensation  to  employees  trans- 
ferred or  those  who  have  secured  work  outside  the  fac- 
tory. In  these  cases  it  seems  the  desire  of  the  firm  that 
such  men  and  women  should  receive  up  to  90  per  cent 
of  their  regular  wage  rate  with  the  company.  The  same 
provision  applies  to  a  man  transferred  to  another  de- 
partment. If,  however,  such  transfer  is  made,  not  to 
avoid  unemployment  but  to  retain  the  services  of  a 
valued  employee,  the  compensation  is  to  be  debited  to 
the  operating  expense  of  the  company,  not  to  the  unem- 
ployment fund. 

This  pronouncement  is  of  great  interest  to  employers 
in  Great  Britain  to-day.  The  wave  of  depression  which 
passed  over  Japan  and  America  has  reached  Europe.  In 
Great  Britain  unemployment  is  fairly  general,  and  has 
touched  most  trades.  Great  Britain  is  so  largely  an 
exporting  nation  that  curtailment  of  buying  in  such 
markets  as  Asia,  South  America  and  Europe  affects  her 
seriously. 

The  automobile  and  engineering  trades  are  feeling 
the  depression  acutely.  The  former  was  badly  hit 
by  the  molders'  strike  at  the  end  of  1919,  which  in- 
terfered greatly  with  production  schedules.  In  con- 
sequence, makers  missed  last  summer's  markets. 
This  reacted  on  the  rubber  firms. 

At  the  same  time  cotton,  wool  and  shoes  felt  the  drop 
in  wholesale  prices,  the  restriction  of  credit  by  the 
banks  and  the  thrift  of  the  consumer  who  refused  to  buy 
at  the  inflated  prices  ruling.  The  slump  became  serious 
and  the' year  1920  closed  in  industrial  gloom. 

Unemployment  has  always  been  a  gaunt  demon  in 
Great  Britain,  but  this  time  he  wears  a  savage  as  well 
as  a  hungry  face.  Men  who  fought  for  years  in  all  quar- 
ters of  the  globe  and  were  always  well  fed  and  well 
clothed  while  they  offered  their  lives  to  save  their 
country  are  not  going  to  accept  cold,  hunger  and  starva- 
tion tamely.  The  British  worker  is  no  Bolshevist,  but  he 
is  a  stubborn  fighter  for  right,  and  he  has  accepted  the 
doctrine  that  industry  owes  him  maintenance  in  times 
of  unemployment.  He  has  invested  his  life  and  well- 
being  in  the  industry  and  holds  that  his  ill-requited  labor 
for  it  in  times  of  its  prosperity  shall  be  balanced  by  a 
sustenance  wage  in  bad  times.  If  he  cannot  get  this, 
which  he  has  come  to  consider  his  rights,  he  seems  de- 
termined to  set  up  a  new  form  of  industry.  What  it 
may  be,  whether  syndicalism  or  guild  socialism,  he  is 
not  clear,  but  he  has  convinced  the  employers  of  Great 
Britain  that  he  must  receive  some  decent  maintenance 
during  unemployment.     Their  difficulty  is  twofold. 

First,  in  very  few  cases  have  they  worked  out  a 
program  to  meet  such  an  emergency.  In  the  second 
place,  they  have  not  allocated  any  reserves  for  this 
purpose  when  reserves  were  abundant,  and  they  are 
afraid  that  they  cannot  find  any  now  for  the  pur- 
pose. As  one  of  them  put  it,  the  position  they  are 
in  is  like  that  of  a  man  seeking  an  insurance  upon 
his  house  while  one  corner  of  it  is  alight. 

The  government  scheme  is  of  little  value.  It  provides 
that,  in  return  for  certain  weekly  contributions  by  em- 
ployers and  workers   alike,  supplemented  by  the  State, 


and  on  fulfillment  of  certain  statutory  conditions,  men 
unemployed  may  receive  benefit  to  the  extent  of  15s.  a 
week  and  women  12s.  a  week.  This  payment  is  a  mere 
dole.  It  is  not  sufficient  to  provide  food  for  one  indi- 
vidual, without  taking  account  of  dependents  or  of  such 
other  necessities  as  rent  and  clothing.  It  is  true  that 
most  trade  unions  pay  unemployment  benefit  in  return 
for  a  small  payment  from  their  members.  This  benefit 
ranges  from  Is.  to  over  2s.  per  day,  but,  as  the  unions 
have  not  large  reserves,  it  cannot  be  continued  for  a  very 
long  period.  The  cotton  trade  unions,  who  have  been 
paying  out  since  the  end  of  September,  have  already  al- 
most reached  the  bottom  of  their  treasury.  The  govern- 
ment benefit,  plus  that  of  the  unions,  is  only  a  small 
fraction  of  the  normal  wage  earned.  In  the  industry 
with  which  the  writer  is  connected,  the  minimum  time 
wage  for  an  adult  man  is  72s.  6d.  If  unemployed,  such 
a  worker  would  receive  only  21s.  from  state  and  trade 
union,  that  is,  about  30  per  cent  of  his  regular  rate. 

An  endeavor  to  find  a  better  scheme  that  would 
apply  to  every  industry  has  been  made  recently  by  a 
group  of  employers  and  representatives  of  labor, 
who  have  published  their  scheme  anonymously.  The 
writer,  who  is  acquainted  with  the  employers  con- 
cerned, can  guarantee  that  they  represent  big,  pro- 
gressive businesses  and  bear  names  known  on  both 
sides  of  the  Atlantic.  In  their  discussions  they  have 
been  assisted  by  financiers,  economists  and  statisti- 
cians, and  have  consulted  freely  with  all  schools  of 
labor. 

The  opening  paragraph  of  their  scheme  is  one  which 
bears  quotation,  as  showing  the  economic  motive  behind 
such  a  piece  of  constructive  work: 

"The  suffering  caused  by  unemployment  has  been  gen- 
erally recognized,  but  too  little  attention  has  been  paid 
to  its  reactions  on  production.  Industry  moves  in  a  vi- 
cious circle.  Additional  production  is  necessary  if  pov- 
erty is  to  be  abolished  and  unemployment  relieved.  Yet 
uninformed  labor  instinctively  resists  every  kind  of  pro- 
ductive improvement  lest  it  should  cause  unemploy- 
ment. Improvements  in  machinery,  in  the  reorganiza- 
tion of  labor  with  a  view  to  using  more  effectively  skilled 
grades  by  means  of  dilution  and  in  other  ways,  the  intro- 
duction of  systems  of  payment  by  results  which  have 
been  proved  to  stimulate  production,  are  all  resisted 
more  or  less  openly,  and  in  every  case  fear  of  unemploy- 
ment is  largely  responsible  for  the  resistance.  It  is  true 
that  the  fear  may  be  largely  unjustified,  and  that 
'ca'canny'  may  accentuate  the  very  evil  it  is  intended 
to  prevent.  But  such  facts  are  irrelevant.  The  rank 
and  file  of  labor  believe  that  improvements  bring  unem- 
ployment and  no  one  has  ever  succeeded  in  convincing 
them  that  they  are  wrong.  Nor  is  it  any  use  to  argue  and 
make  agreements  with  the  leaders  of  labor;  it  is  the  in- 
stinctive action  of  the  rank  and  file  that  counts.  An 
immense  potential  increase  in  the  productivity  of  in- 
dustry awaits  release,  and  only  the  complete  removal  of 
the  menace  of  unemployment  can  release  it." 

As  this  quotation  shows,  these  employers  believe  that 
the  future  efficiency  of  British  industry  depends  on  giv- 
ing reasonable  security  to  the  worker.  They  are  not 
satisfied  with  the  government  scheme,  since  the  benefits 
are  not  sufficient  to  keep  a  household  together,  hence 
cannot  remove  "the  fear  of  unemployment  or  the  indus- 
trial policy  to  which  this  fear  gives  rise  among  the 
workers."  Yet,  relying  on  the  British  preference  for 
governmental  action  in  such  matters  of  social  relief,  they 
demand  that  the  State  should  undertake  to  deal  with  this 
problem  on  effective  and  permanent  lines,  admitting  the 
claim   of  all   adult  wage-earners,   who   are  willing  and 
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capable  of  work,  to  either  suitable  employment  or  ade- 
quate maintenance  throughout  their  working  lives. 

Their  proposals   are  for  the   creation  of  a   fund 
which  would  be  sufficient  to  pay  certain  benefits.  A 
single  person  should  receive  in  unemployment  com- 
pensation 50  per  cent  of  average  earnings,  with  10 
per  cent  additional  for  a  dependent  wife,  and  5  per 
cent   for   each   of   not    more   than   three   dependent 
children  under  16  years,  with  a  maximum  of  £5  a 
week. 
Benefits  would  be  payable  after  three  days'  unemploy- 
ment, and  should  aggregate  not  more  than  one  week  for 
every  six  weekly  contributions  made  by  the  worker,  but 
might  extend  to  26  weeks.    The  workers'  contribution  to 
this  fund  is  placed  at  one  penny   in  every  10s.  of  his 
wage,  that  is,  a  little  less  than  1  per  cent  per  week.    The 
State  is  to  contribute  £4,000,000  and  pay  the  cost  of  ad- 
ministration, and  what  more  is  needed  to  pay  the  benefits 
above  sketched,  it  is  suggested,  shall  be  raised  by  a  levy 
on  employers.    Their  total  is  estimated  on  present  wage 
rates   at  £37,000,000.     The   promoters   calculate  that   if 
such  a  scheme  resulted  in  a  10  per  cent  increase  in  pro- 
duction, this  would  equal  100  millions,  or  nearly  twice 
the  total  estimated  cost  of  the  scheme.     By  reason  of 
the  psychology  of  the  British  worker,  such  an  increase  is 
by  no  means  fantastical.     It  should  be  added  that  the 
scheme  is  equally  applicable  to  short  time,   that  is,  to 
work  less  than  the  normal  working  week. 

This  suggested  scheme  has  been  followed  promptly 
by  a  concrete  modification  of  it  in  the  case  of  Messrs. 
Rowntree  &  Co.,  cocoa  and  chocolate  manufacturers,  who 
have  been  pioneers  in  much  social  and  ameliorative 
work.  Their  project  went  into  operation  on  Jan.  1,  1921, 
and  was  drafted  in  the  light  of  the  firm's  position,  finan- 
cial and  industrial.  It  applies  to  all  of  their  workers 
between  the  ages  of  20  and  pension  age  (65  years)  who 
have  been  discharged  solely  through  depression  of  trade, 
and  who,  immediately  prior  to  their  discharge,  had  been 
in  the  employ  of  the  company  continuously  for  six 
months.  Benefit  will  take  account  of  length  of  service, 
being  at  the  rate  of  one  week  for  each  two  months  of 
service  up  to  2%  years,  and  one  week  for  each  complete 
year  beyond  that  period.  That  is,  an  employee  who  had 
been  with  the  company  2%  years  would  receive  benefit 
from  them  for  the  same  period  as  the  State  grants  it. 

It  is  expected  by  the  company  that  benefits  shafi  total 
the  percentages  suggested  in  the  employers'  scheme  set 
forth  in  preceding  paragraphs.  In  addition  to  the  per- 
centages and  maximum  there  set  forth,  Rowntree  &  Co. 
stipulate  for  a  maximum  payment  of  25s.  a  week.  In 
these  percentage  totals  are  counted  the  benefits  paid  by 
the  State  and  the  trade  unions.  As  the  largest  trade 
union  in  their  works,  which  covers  in  its  membership 
95  per  cent  of  the  unskilled  men  eligible  and  50  per  cent 
of  the  women,  pays  6s.  a  week,  this  sum  is  added  to  the 
15s.  paid  by  the  State,  and  the  firm  undertakes  to  pay  the 
residuary  cost.  Thus,  if  a  single  man,  without  depend- 
ents, earning  on  an  average  80s.  a  week,  is  discharged 
through  shortage  of  work,  he  receives,  unless  otherwise 
disqualified,  15s.  from  the  State,  6s.  from  the  trade  union 
and  19s.  from  Rowntree  &  Co.,  bringing  his  total  benefit 
up  to  40s.,  or  50  per  cent  of  his  wage.  If  the  unemployed 
man  is  a  pieceworker,  earning  on  an  average  92s.  a  week, 
and  has  a  wife  and  three  dependent  children,  then  in 
addition  to  the  State  and  trade  union  benefits  as  above, 
he  receives  48s.  from  Rowntree  &  Co.,  making  69s.,  or 
75  per  cent  of  his  average  earnings,  which  are  calculated 
on  the  basis  of  the  preceding  quarter. 

To  meet  these  obligations,  the  firm  has  set  aside  an 
initial  reserve  of  £10,000,  to  which  it  will  add  each  vear 


from  1921  onward  a  sum  equal  to  1  per  cent  of  its  wage 
bill,  until  the  fund  reaches  £50,000,  or  5  per  cent  of  the 
wage  bill,  whichever  is  the  greater.  Thereafter  it  will 
set  aside  annually  such  sums,  not  exceeding  1  per  cent 
of  the  wage  bill,  as  will  keep  the  fund  up  to  the  maximum 
aimed  at. 

It  is  proposed  to  apply  the  provisions  of  this  scheme 
to  partial  unemployment  or  short  time,  but  not  until  10 
per  cent  of  normal  full  time  has  been  lost  by  a  time 
worker  and  15  per  cent  by  a  pieceworker.  Time  so  lost 
in  excess  of  10  per  cent  or  15  per  cent  respectively  will 
be  paid  for  at  a  rate  proportionate  to  full  unemployment 
benefit. 

It  should  be  added  that  this  scheme  was  drawn  up  by 
the  directors  of  the  company  and  their  social  and  eco- 
nomic advisers,  with  active  assistance  from  five  dele- 
gates from  the  Central  Works  Council,  whose  co-opera- 
tion was  requested.  The  names  of  those  who  are  about 
to  be  dismissed  owing  to  shortage  of  work  are  submitted 
to  the  shop  stewards  of  each  department.  In  general, 
men  who  are  bad  time  keepers  or  are  inefficient  are  those 
selected  for  dismissal,  while  others  are  put  onto  short 
time.  This  action  is  the  choice  of  the  workers,  who  are 
consequently  interested  in  the  right  selection  of  the 
"slackers."  It  is  true  there  have  been  cases  where  shop 
stewards  have  challenged  the  manager's  selection  of  in- 
efficients,  but,  on  the  other  hand,  when  a  disgruntled 
dismissed  man  voiced  his  complaint  in  the  local  press, 
two  leading  shop  stewards  stoutly  defended  the  firm's 
action.  The  fund  is  to  be  administered  by  a  committee 
of  nine  appointed  by  the  Central  Works  Council. 

To  sum  up,  the  two  instances  of  unemployment 
relief,  that  of  the  Dennison  Manufacturing  Co.  and 
of  Rowntree  &  Co.,  point  the  way  to  a  greater  hu- 
manizing of  industry.  They  take  account  of  the 
fears  and  aspirations  of  the  workers,  and  by  remov- 
ing the  incentive  to  "ca'cannying,"  offer  the  prospect 
of  restoring  efficiency,  interest  and  initiative. 

They  remove  the  burden  from  the  individual  and  put 
it  onto  the  Atlantean  shoulders  of  industry.  They  show 
an  appreciation  of  the  fact  that  capital,  while  enjoying 
the  profits,  must  take  the  risks  of  industry.  They  are  an 
attempt  to  regularize  industry  and  rob  its  cyclical  move- 
ment of  boom  and  panic  of  much  of  its  terror  to  the 
workers,  to  whom  security  will  furnish  a  motive  for  more 
intelligent  and  friendly  interest  in  the  productive 
Process.  c.  H.  Northcott. 


AT  a  recent  meeting  of  the  Royal  Aeronautical  So- 
ciety of  Great  Britain,  Lord  Mountagu  of  Reaulieu 
attempted  to  make  a  comparison  of  the  cost  of  transport 
by  air  and  by  other  standard  methods.  He  put  the  cost 
of  load-motor-transport  at  from  14  to  20  cents  per  ton- 
mile  (Id  =  2c),  of  motor-bus  and  charabancs  at  about 
40  cents  per  ton  or  2.5  cents  per  passenger  mile,  of  rail- 
ways at  5  cents  per  ton-mile.  The  cost  of  shipping  per 
ton-mile  is  so  low  and  the  ton  mileage  is  so  difficult  to 
discover  that  shipping  js  treated  on  the  basis  of  gross 
tonnage  of  ship  and  cargo  combined,  and  varies  between 
0.076  and  0.144  cents  per  ton-mile.  The  cost  of  passen- 
ger traffic  per  ship-mile  varies  between  2.22  and  3.6  cents. 
For  the  airplane  the  author  estimates  that  88  cents 
per  ton-mile  would  afford  a  reasonable  profit,  and  that 
therefore  the  airplane  can  only  compete  with  existing 
facilities  where  speed  is  of  great  value.  The  cost  of  R.34's 
trip  to  America  is  stated  to  have  been  $5.64  per  ship- 
mile.  The  English-to-India  trip  with  a  similar  ship  is 
$9.94  per  mile,  including  interest  on  capital  and  cost  of 
running  both  ship  and  the  necessary  bases.  With  15  tons 
available  for  useful  load,  this  gives  71  cents  per  ton-mile. 
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What  Is  Normal  ? 

THERE  is  much  discussion  to-day  of  a  return  to 
"normal."  Just  what  this  means  is  difficult  to 
say.  Does  it  mean  to  a  standard  of  business  in  1914, 
1917  or  some  other  year?  Why  not  take  the  peak  of 
the  first  half  of  1920  as  normal  and  seek  to  bring  busi- 
ness to  that  standard?  Why  should  the  American 
business  man  of  to-day  walk  backwards? 

The  writer  has  heard  the  subject  of  "getting  back  to 
normal"  discussed  many  times  recently  and  invariably 
some  practical  man  in  the  group  has  asked  the  ques- 
tion that  is  so  obvious.  Only  a  few  days  ago  a  sales 
manager  told  of  declining  to  answer  a  questionnaire 
that  was  based  on  "normal"  because  he  did  not  know 
what  the  compiler  of  the  questionnaire  had  in  mind. 

The  Chamber  of  Commerce  of  the  United  States 
has  just  sent  to  its  members  a  letter  of  inquiry  seek- 
ing information  as  to  how  business  men  are  "cutting 
down  their  operating  expenses."  In  the  questions 
themselves  everything  is  based  on  the  idea  that  "nor- 
mal" is  less  than  was  the  standard  of  business  a  few 
months  ago. 


One  of  these  questions  is  especially  interesting.  It 
reads : 

"What  have  you  done  to  reduce  your  publicity  costs 
to  a  normal  basis?" 

Frankly  we  do  not  believe  there  is  a  business  man 
in  this  country  who  can  answer  that  question  with  an 
assurance  that  he  is  right.  Several  points  of  doubt 
arise  on  first  reading.    Here  are  a  few : 

What  is  legitimate  publicity? 

What  is  a  normal  cost  of  publicity? 

Is  publicity  selling  the  product,  or  spending  money? 

If  publicity  is  sales  promotion,  should  it  not  in- 
crease when  business  is  dull? 

It  would  appear  to  us  that  it  is  quite  necessary  for 
the  Chamber  to  effect  several  definitions  before  con- 
sidering the  replies  to  this  question. 


A  National  Tractor  Show 

By  David  Beecroft 

THERE  is  one  best  place  to  hold  the  national 
tractor  show  and  that  is  Chicago. 

There  is  one  best  time  to  hold  it  and  that  is  the 
week  of  the  Chicago  Motor  Car  Show,  or  the  week 
following  it.  The  week  of  the  motor  car  show  would 
be  best  if  ample  hotel  accommodations  can  be  had  in 
Chicago  hotels. 

We  have  seen  national  tractor  shows  in  Kansas  City 
and  Columbus,  which  have  been  truly  national  so  far 
as  exhibits  and  display  of  tractors  and  farm  power 
equipment  and  parts  are  concerned,  but  we  must  stop 
here. 

These  shows  were  not  national  from  the  attendance 
point  of  view. 

The  Columbus  show  this  year  was  anything  but 
national  in  attendance.  The  dealers  were  largely 
from  Ohio  and  adjacent  states.  True  there  were 
some  from  distant  points  but  in  numbers  so  small  as 
to  be  insignificant. 

It  is  impossible  to  hold  a  national  tractor  show  de- 
pendent upon  a  farmer  attendance.  The  country  is 
too  large  for  that.  Upwards  of  75  per  cent  of  the 
Columbus  show  attendance  was  farmers  and  of  these 
95  per  cent  were  from  Ohio.  The  Columbus  show 
was  just  a  local  show  from  the  attendance  viewpoint. 

No  attempt  should  be  made  to  stage  a  national  con- 
sumer tractor  show. 

The  national  tractor  show  must  be  for  distributors 
and  dealers.  Chicago  is  the  logical  and  geographical 
center  for  such  a  show.  To  get  the  distributors  the 
week  of  the  Chicago  motor  car  show  is  best.  That 
week  is  best  not  only  for  distributors  but  for  parts 
and  accessory  manufacturers. 

At  the  recent  Columbus  show  our  analysis  of  ex- 
hibitors shows  52  tractor  makers,  78  makers  of  parts 
or  accessories  for  tractors,  and  49  makers  of  farm 
equipment  to  80  tractors  for  farm  use. 

A  majority  of  the  parts  makers  have  participated 
in  tractor  shows  for  several  years,  due  to  the  industry 
being  in  the  formative  state.  These  same  makers 
supported  the  national  motor  car  shows  in  New  York 
City  and  Chicago  in  the  formative  days  of  the  motor 
car,  but  many  years  ago  withdrew.  To-day  they 
maintain  headquarters  in  hotels  in  New  York  City  or 
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Chicago  during  show  weeks  and  accomplish  their  end. 
It  is  expected  that  history  will  repeat  itself  and  they 
will  soon  withdraw  from  tractor  shows  as  active  ex- 
hibitors. There  is  little  for  any  of  them  in  consumer 
or  dealer  attendance.  It  is  true  they  add  to  the  mag- 
nitude of  the  exposition,  but  not  so  much  as  many 
think  to  the  real  motif  of  the  exposition. 

Were  the  tractor  show  held  in  Chicago  during  mo- 
tor car  show  week,  these  parts  makers  could  meet  the 
tractor  industry  just  as  to-day  they  meet  the  car  and 
truck  industry.  Their  expenses  would  be  proportion- 
ately reduced  and  the  tractor  show  would  not  be 
robbed  of  much,  if  any,  of  its  tangible  value. 

The  Columbus  tractor  show  display  housed  in  seven 
buildings  was  a  most  impressive  one.  Each  traotor 
exhibitor  had  ample  display  space,  but  it  would  have 
been  a  better  show  if  many  parts  makers  had  not 
been  present  and  their  space  given  to  tractor  and 
equipment  makers  and  the  exhibitors  housed  in  three 
instead  of  seven  buildings.  The  show  was  too 
scattered. 

The  tractor  manufacturers  are  looking  for  dealers 
and  distributors,  and  will  continue  to  look  for  them. 
The  imperative  problem  of  better  tractor  service  will 
result  in  a  heavy  annual  change  in  dealers  for  some 
years  to  come.  Many  distributors  voiced  this  senti- 
ment at  the  Columbus  show.  To  meet  this  situation 
the  national  tractor  show  must  for  years  be  a  dealer 
and  distributor  show.  It  must  be  a  national  show 
located  in  a  center  that  has  national  significance,  a 
national  appeal  to  the  48  states,  because  the  tractor, 
whether  used  on  a  farm  or  in  industry,  is  and  will 
each  year  become  more  truly  national  in  use,  in  dis- 
tribution, and  consequently  in  service.  Chicago  has  a 
national  appeal  as  strong  as  if  not  stronger  than  New 
York  City. 

Chicago  has  exhibit  spaces  suitable  in  either  the 
Dexter  Park  Pavilion  in  the  Union  Stock  Yards, 
where  the  National  Live  Stock  Exposition  is  held  an- 
nually, or  in  the  new  Municipal  Pier  on  the  lake  front. 
The  very  name  of  Chicago  gives  an  international  ap- 
peal, and  as  we  must  have  export  trade  and  sell  to  the 
100  nations  of  the  world,  so  we  must  have  our  na- 
tional exposition  located  in  centers  of  international 
appeal  and  character — Chicago  will  draw  immeasur- 
ably better  than  Kansas  City,  Columbus,  Minneapolis, 
St.  Louis,  Cincinnati,  Cleveland,  Detroit,  or  other 
smaller  cities. 

The  show  should  be  staged  directly  by  the  National 
Implement  and  Vehicle  Association  and  not  by  any 
local  tractor  club,  just  as  a  score  of  other  national  in- 
dustrial  shows  are  staged  by  the  manufacturers  con- 
stituting these  industries  and  not  by  the  distributors 
and  brokers  merchandising  the  products.  Such  a 
show  will  not  interfere  with  regional  tractor  shows. 


On  Trial 

PERSONNEL  management  is  on  trial.  During 
times  of  labor  shortage  and  good  profits  it  flour- 
ished in  nearly  every  industrial  plant.  Huge  sums 
were  expended  on  personnel  departments  of  one  kind 
and  another.  Strong  claims  were  made  in  its  behalf 
as  a  vital  factor  in  production  and  in  modern  indus- 


trial organization.  In  many  cases  these  claims  were 
fulfilled  ;  in  many  others  they  were  not. 

The  personnel  department  has  before  it  to-day  just 
as  difficult  and  pressing  problems  as  it  had  a  year 
ago.  The  difficulty  of  the  labor  situation  has  tempor- 
arily abated,  but  wrong  methods  at  this  time  on  the 
part  of  manufacturers  will  merely  cause  them  to  reap 
a  future  whirlwind.  The  need  for  effective,  intelli- 
gent personnel  work  is  great  at  the  present  time. 

Together  with  this  great  need  for  effective  person- 
nel work  is  present  the  need  for  the  elimination  from 
all  factory  organizations  of  every  non-essential  activ- 
ity. Insofar  as  personnel  management  recognizes  the 
fundamental  natures  of  the  problems  presented  in  re- 
gard to  human  relationships  and  insofar  as  it  formu- 
lates constructive  plans  for  meeting  those  problems, 
just  so  far  will  it  justify  its  existence  and  fulfill  its 
very  necessary  function. 

Meyer  Bloomfield  said  recently,  "The  war  gave  per- 
sonnel management  a  somewhat  regrettable  impetus ; 
the  present  depression  has  helped  to  weed  out  many 
undesirable  features,  although  some  good  things  have 
gone  with  them." 


Sacrificing   Economy   for 
Performance 

THE  comparison  of  passenger  cars  on  a  basis  of 
displacement  per  ton-foot  which  appears  on  an- 
other page  of  this  issue  should  give  food  for  thought 
to  those  responsible  for  the  design  of  these  and  other 
cars,  as  well  as  to  other  engineers  who  are  interested 
in  factors  which  govern  performance  and  fuel  con- 
sumption. It  is  interesting  to  note  that  some  cars 
use  nearly  double  the  displacement  per  ton-foot  which 
others  employ.  The  conclusion  to  be  drawn  from 
this  comparison  is  that  economy  in  fuel  consumption 
is  regarded  by  many  users  as  altogether  secondary  to 
other  performance  considerations  for  it  is  evident 
that,  other  things  being  equal,  the  car  which  has  a 
high  displacement  per  ton-foot  will  run  with  a  lower 
percentage  of  full  load  than  the  car  with  low  displace- 
ment, and  consequently  use  more  fuel  per  b.  hp.  than 
otherwise.  Of  course,  other  factors,  such  as  com- 
pression ratios  and  internal  friction  vary  consider- 
ably, but  it  is  evident  that  much  is  being  sacrificed  in 
some  cases  to  get  performance — good  hill  climbing 
ability  and  a  high  rate  of  acceleration — at  the  ex- 
pense of  increased  fuel  consumption. 

The  foregoing  takes  account  only  of  operation  on 
high  gear.  By  a  proper  selection  of  transmission 
gears  it  is  possible  to  vary  consumption  per  ton  mile, 
owing  to  the  better  load  factor  that  can  be  secured, 
but  this  may  involve  more  gear  changing  than  the 
average  operator  likes.  Every  engineer  has.  of 
course,  to  make  selections  which  involve  compromises 
depending  upon  the  various  factors  involved,  but  it 
seems  unfortunate  that  so  much  is  sacrificed  in  fuel 
economy  when  there  is  a  real  need  of  better  utiliza- 
tion of  national  fuel  resources.  It  is  significant  that 
among  the  cars  showing  the  lowest  displacement  per 
ton-foot  are  some  whose  hill  climbing  and  accelerat- 
ing ability  leaves  little  to  be  desired. 
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Prohibitive  Costs 
Alone  Can  Prevent 
Full  Speed  Ahead 


Frank    Statement    of    Plans    and 

Prices  Are  Given  in  Exclusive 

Interview 

By    Roger    H.   Burlingame 

DETROIT,  Feb.  25.— Production  in  the 
great  Ford  factory  at  Highland  Park  will 
be  fully  75  per  cent  of  capacity  by  the 
end  of  March  unless  it  is  made  impossible 
by  prohibitive  steel  prices. 

This  outstanding  fact  was  disclosed  by 
Henry  Ford  to-day  in  an  exclusive  inter- 
view with  a  representative  of  the  Class 
Journal  publications.  The  announcement 
was  included  in  the  first  detailed  state- 
ment he  has  yet  made  for  publication  of 
his  factory  plans  and  policies. 

Seated  by  a  window  in  his  office  with 
a  half  dozen  Ford  executives  grouped 
about  the  room,  Mr.  Ford  answered  ques- 
tions put  to  him  without  reservation,  en- 
tering into  discussion  with  the  inter- 
viewer at  times  as  to  the  advisability  of 
publication,  subordinating  his  opinion  in 
instances  to  that  of  his  executives  and 
the  newspaper  man,  and  throughout  the 
interview,  lasting  about  an  hour,  never 
once  sought  to  take  the  lead  or  divert  the 
trend  of  questions. 

With  his  chair  tilted  back,  legs  crossed, 
and  his  hands  clasped  behind  his  head, 
following  a  cordial  greeting,  the  most 
talked  of  man  in  the  industrial  world  to- 
day adjusted  himself  in  a  position  of 
comfort  and  with  patient  forbearance 
and  a  smile  playing  about  his  face  con- 
tinually, listened  and  replied  promptly  to 
questions  of  minor  detail  with  as  much 
interest  as  though  in  conference  on  world 
problems. 

It  was  suggested  at  the  outset  that  the 
interview  was  for  publication  in  maga- 
zines devoted  solely  to  the  upbuilding  of 
the  automotive  industry  rather  than  for 
public  consumption,  and  Mr.  Ford  readily 
acquiesced  in  the  request  that  questions 
vitally  affecting  the  industry  might  be 
put  to  him. 

Looks  to  Normal  Output 

It  was  during  his  reply  to  a  question 
as  to  plans  for  factory  operations  looking 
to  return  to  normal  production  that  Mr. 
Ford  sounded  the  big  note  when  he  de- 
clared that  operations  in  April  and  May 
and  for  the  future  were  contingent  on 
the  price  of  steel,  adding: 

"If  we  have  to  close  again  it  will  be 
due  to  the  attitude  of  steel  manufac- 
turers." 

And  right  here  the  man  who  talks  in 
hundreds  of  millions  showed  his  grasp  of 


HIGHLAND  PARK  PLANT  WILL  BE  RUNNING 
75  PER  CENT  CAPACITY  BY  MARCH  31 

DETROIT,  Feb.  25 — These  facts  about  his  gigantic  business  enterprises 
were  disclosed  by  Henry  Ford  to-day  in  an  exclusive  interview  with  a  repre- 
sentative of  the  Class  Journal  publications: 

That   15.800  employees  were  working  in  the  Highland   Park  plant   to-day. 

That  2860  cars  were  produced  in  Highland  Park  and  branches  yesterday. 

That  2505  engines  were  built  at   Highland  Park  Wednesday. 

That  there  were  95,000  cars  in  the  hands  of  dealers  and  30,000  in  process 
of  construction  at  the  branches  when  the  Highland  Park  plant  closed  Dec.  24. 

That  57,000  cars  were  sold  during  January,  liquidating  the  30,000  com- 
pleted in  the  branches  and  27,000  of  the  dealer  stocks. 

That  retail  sales  for   the  first  half  of  February   were  42.000. 

That    total   production   for  February   will  be   35,000. 

That  sales,  if  the  ratio  continues  through  February,  will  "approximate 
85,000,   assuring  liquidation   of  50,000  more  of  the  dealer  stock. 

That  dealer  requirements  for  March  are  70.000.  necessitating  a  production 
schedule  of  3100  daily,  within   1100  of  the  record  for  daily  production. 

That  working  forces  and  production  will  be  increased  stead'ly  until 
normal   production   is  reached. 

That  continued  operation  and  increasing  production  is  contingent  on  steel 
prices  and  that  if  the  company  is  forced  to  again  shut  down  it  will  be  due 
solely  to  prohibitive  steel  prices. 

That  there  will  be  no  reduction  in  the  wages  on  specific  jobs  and  no  re- 
duction in  the  minimum   scale. 

That  the  Ford  Motor  Co.'s  reply  to  reports  of  financial  stress  is  the 
announcement  of  steadily  increasing  working  forces  and  output  scheduled 
to  reach  close  to  normal  by  the  end  of  March. 

That  the  executives  now  in  charge  at  Highland  Park  and  River  Rouge 
will  constitute  the  permanent  official  personnel  with  official  titles  in  most 
cases  eliminated  and  concerted  efforts  being  directed  to  development  of  Ford 
products   and    policies. 

That  2700  men  were  employed  at  River  Rouge  to-day.  1700  having  been 
added  to  the  1000  which  have  been  working  there  without  interruption  through- 
out the  period   of  depression. 

That  a  production  schedule  of  100  tractors  daily  was  started  at  the  Rouge 
plant   to-day,  which   will  be  increased  as  demand  requires. 


the  details  of  his  organization  when,  in 
emphasizing  his  point  that  steel  is  the 
big  factor,  he  approximated  the  weight 
of  the  top,  tires,  glass  and  floor-boards 
for  comparison. 

The  issue  was  brought  up  when  Edsel 
Ford  suggested  that  not  only  steel  prices 
but  prices  of  all  materials  would  have  an 
effect,  his  father  stressing  the  point  that 
steel  was  all  important  and  prohibitive 
prices  the  real  handicap  to  uninterrupted 
production. 

Frequently  throughout  the  interview- 
Mr.  Ford  made  reference  to  financiers,  re- 
ferring to  them  as  "money  sharks,"  and 
there  was  a  note  of  exultation  in  his 
voice  when,  in  answer  to  the  question  as 
to  whether  he  cared  to  discuss  the  many 
reports  of  financial  stress  and  alleged 
efforts  to  float   a  loan,  he  said: 

Not   Building  Without   Money 

"The  best  answer  to  that  question  is 
employment  and  production  figures  just 
given  you  and  the  fact  that  we  are  going 
to  build  80,000  cars  in  March.  We  must 
pay  for  materials  and  labor  and  that 
means  a  considerable  sum." 


The  many  rumors  regarding  conditions 
at  Highland  Park  and  the  reports  giv- 
ing the  number  of  men  employed  in  totals 
ranging  from  5000  to  20,000,  were  set  at 
rest  when  Mr.  Ford  declared  that  since 
the  reopening  of  the  plant  Jan.  31  with 
approximately  10,000  men,  the  force  had 
been  increased  steadily  until  to-day's 
total  of  15,800  was  reached.  The  force 
will  be  increased  in  conformity  with 
sales  and  demand,  he  said,  until  normal 
operations   again  are  resumed. 

Won't  Need  as  Many  Men 

It  was  made  plain,  however,  that  the 
force  never  would  reach  the  total  em- 
ployed during  the  peak  last  year  for  it 
has  been  demonstrated  beyond  question 
that  the  maximum  of  production  require- 
ments can  be  reached  with  a  materially 
decreased  force  due  to  greater  efficiency 
and  more  conscientious  effort.  In  this 
connection  Mr.  Ford  said: 

"It    is    the    universal    policy    and    the 

logical  course  to  minimize  operation  and 

production  costs  and  evidence  multiplies 

that  by  stimulating  men  to  greater  effort 

(Continued  on  page  531) 
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Industry  Shows  Continued  Gains 

=.  ..... 


Chrvsler  Cheerful 
on  Business  Outlook 

Declares  Willys  Plants  Ready  to 

Meet    Competition — Last   of 

Year  Best 


TOLEDO,  Feb.  28— Walter  P.  Chrys- 
ler, executive  vice-president  of  the 
Willys-Overland  Co.,  and  all  the  Willys 
interests,  and  Charles  B.  Wilson,  vice- 
president  in  charge  of  the  plant  here, 
have  been  in  conference  this  week  look- 
ing after  production  plans. 

The  company  has  less  than  1700  cars 
in  process  of  manufacture  at  the  present 
time,  indicating  that  sales  have  been 
progressing  fairly  well  since  the  auto- 
mobile shows  last  month.  The  plan  has 
been  to  manufacture  only  on  demand  of 
dealers.  No  definite  date  has  been  set 
for  the  beginning  of  a  production  plan, 
but  it  is  understood  that  possibly  a 
small  schedule  may  be  put  into  effect 
about  March   15. 

"It's  a  great  deal  more  difficult  to 
build  up  a  force  than  to  tear  one  down," 
said  Chrysler.  "That's  the  task  we  have 
on  hand  now  and  we  are  going  to  go 
forward  and  build  the  organization  over 
from  top  to  bottom.  There  will  be  all 
sorts  of  changes  in  the  next  few  weeks. 
Many  new  men  will  be  coming  in  and 
some  will  be  going. 

"We  have  had  to  eliminate  extrava- 
gance in  the  administration  of  this  plant, 
and  we  have  made  some  deep  cuts. 
There  is  competition  ahead  in  the  motor 
car    industry." 

Chrysler  said  he  had  avoided  making 
any  forecasts  on  the  industrial  con- 
ditions of  the  future  because  he  couldn't 
make  good  guesses  on  affairs  so  con- 
tingent upon  many  world-wide  economic 
factors. 

"We  hav<  been  through  crises  in  manu- 
facturing before — not  quite  so  bad  as 
this  one  we  have  experienced  recently — - 
but  involving  largely  the  same  prin- 
ciples, and  we  are  quite  optimistic  right 
now,"  he   declared. 

Would  Establish  Money  Value 

"The  experts  have  been  bringing  out 
figures  for  us  and  we  have  been  trying 
to  find  out  what  our  dollar  will  purchase. 
Some  say  it  will  buy  about  80  cents 
worth  of  what  it  could  have  bought  be- 
fore the  war.  But  we  don't  know. 
Things  are  becoming  more  stabilized 
every   day — we  can   see   that. 

"We  have  a  feeling  that  the  last 
three-quarters  of  the  year  will  show 
a  pick-up  of  about  40  per  cent  in  busi- 
ness generally.  But  that's  only  a 
guess."  Chrysler  would  make  no  com- 
ment on  the  financial  arrangement 
planned  for  the  Willys  organizations. 


MOSTLY  SUNSHINE  SEEN 
FOR  TRADE  IN  MARCH 

A  weather  forecast  for  the 
automotive  industry  for  March 
indicates  that  while  it  will  be 
partly  cloudy  there  will  be  more 
of  sunshine  than  there  has  been 
for  several  months,  and  that  as 
spring  approaches  the  "fair  and 
warmer"  flag  will  be  displayed 
with  increasing  frequency.  Here 
are  some  of  the  signs  that  the 
clouds   are  breaking: 

Ford  is  preparing  for  production 
on  a  basis  of  75  per  cent  of  ca- 
pacity by  the  last  of  this  month. 

Production  'in  the  various  Gen- 
eral Motors  plants  has  reached  50 
per   cent   of   normal. 

.Most  Detroit  manufacturers  are 
adding  to  their  forces  and  speed- 
ing up  production  to  meet  in- 
creased orders. 

Sentiment  in  the  Detroit  terri- 
tory is  much  more  hopeful  than 
it   has  been  for  weeks. 

Akron  tire  factories  show  more 
signs  of  life  than  they  have  since 
last   spring. 

Automotive  plants  in  various 
parts  of  the  country  are  resum- 
ing production  on  a  small  scale 
and  gradually  augmenting  their 
forces. 

Dealers  in  most  of  the  indus- 
trial districts  report  steadily 
mounting  sales,  and  even  in  farm- 
ing sections  there  is  increased  in- 
terest in  motor  vehicles. 

The  upward  trend  includes  both 
passenger   cars    and   trucks. 


Peugeot  Not  to  Build 

Cars  in  United  States 

PARIS,  Feb.  19  iSp,  rial  Correspond- 
ence)— There  is  no  intention  of  the 
French  Peugeot  Co.  to  build  an  automo- 
bile factory  in  America.  Negotiations 
hare  been  in  hand  for  several  months 
with  American  promoters  who  wish  to 
purchase  or  construct  a  factory  in  the 
United  States  where  Peugeot  automo- 
biles will  be  built  under  license.  The 
French  company  has  agreed  to  sell  their 
license  to  this  group  and  to  supply  the 
necessary  technical  staff  providing 
American  financial  backing  is  secured. 
According  to  a  statement  made  by  one 
of  the  officials  of  the  Peugeot  company  to 
an  Automotive  Industries  representa- 
tive, American  financial  assistance  has 
not  yet  been  secured,  and  until  this  is 
obtained  nothing  will  be  done  in  the 
matter. 


Tire  Business  Takes 
Quiek  Upward  Turn 

Experiences  Greatest  Uplift  Since 
Depression   Began — -Prepare  • 
for  Ford  Orders 


AKRON,  Feb.  28— The  rubber  indus- 
try in  Akron  has  shown  more  life  during 
the  past  ten  days,  than  at  any  time  since 
the  inception  of  the  current  business  de- 
pression. Two  recent  events  of  out- 
standing importance  indicate  a  strong 
upward  trend  which  augurs  well  for  an 
eai'ly  return  to  conditions  in  the  indus- 
try nearly  approaching  normal. 

First  of  these  was  announcement  by 
the  B.  F.  Goodrich  Co.,  that  30,000  small 
size  tires  had  been  shipped  to  the  Ford 
plant  in  Detroit.  This  is  the  largest  sin- 
gle shipment  of  tires  made  in  Akron  in 
eight  months. 

Second  was  announcement  by  Good- 
year Tire  &  Rubber  Co.  officials  of  nearly 
a  100  per  cent  increase  in  production, 
effective  the  last  week  of  February.  The 
Goodyear  increase  does  not  let  down  the 
bars  for  more  men  just  at  present,  but 
for  those  now  employed  by  the  company 
it  means  longer  hours.  The  increased 
production  ticket  calls  for  60,000  tires  a 
week  and  necessitates  adding  another 
work  day. 

Notice  that  the  Ford  plants  would  soon 
be  running  full  force  also  has  stimulated 
tire  production,  and  half  a  dozen  Akron 
companies  holding  Ford  orders,  are  in- 
creasing production  so  as  to  be  prepared 
for  early  shipment. 

The  Oldfield  Tire  Co.,  latest  comer  to 
Akron,  and  of  which  Barney  Oldfield, 
erstwhile  motor  speedway  champion  is 
president,  is  laying  plans  for  substantial 
increases  in  production  this  year.  The 
Goodrich  Co.,  while  having  an  ample  sur- 
plus on  hand  to  accommodate  immediate 
shipments,  is  contemplating  an  increase 
in  production  in  the  near  future.  Miller 
Rubber  is  opening  up  its  mechanical 
goods  and  rubber  sole  and  heel  depart- 
ments, and  Firestone  is  also  showing 
more  signs  of  life.  The  Portage  Rubber 
Co.  reports  as  much  business  booked  so 
far  this  year,  as  during  all  of  last  year, 
and  expects  to  increase  its  volume  in 
1921  by  more  than  100  per  cent. 


CLEVELAND  BUSINESS  BETTER 

CLEVELAND,  Feb.  28— The  upward 
trend  of  business  which  began  with  the 
automobile  show  continues,  although  the 
increase  is  gradual.  There  has  been  de- 
cided improvement  in  sentiment,  how- 
ever, and  automotive  manufacturers  are 
much  encouraged  by  the  outlook.  One 
plant  making  automobile  bodies  reports 
the  addition   of  350  men  to  its   payroll. 
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February  Deliveries 
Approximate  1920 

Actual     Turnover     of     Business 

Compares  with  Year  Previous 

— General  Outlook  Better 

NEW  YORK,  Feb.  28— So  far  as  cars 
actually  sold  and  delivered  are  con- 
cerned, this  month  has  developed  a  nor- 
mal February  sales  volume.  The  de- 
mand for  cars  does  not  begin  to  compare 
with  the  pressure  of  a  year  ago,  but 
the  results  in  actual  sales  are  about 
equal,  because  last  year  the  dealers 
couldn't  get  the  cars  they  needed  on 
account  of  the  traffic  conditions,  and 
this  year  the  reduced  factory  schedules 
are  barely  meeting  the  demand. 

With  a  few  exceptions,  and  these  prin- 
cipally among  the  higher  price  cars,  the 
New  York  retail  market  has  developed 
a  gradually  increasing  volume  of  busi- 
ness that  is  regarded  as  entirely  satis- 
factory. 

One  large  distributer  in  the  medium 
price  cars,  whose  product  is  in  the 
country's  ten  best  sellers  and  whose 
contract  calls  for  6  per  cent  of  the  fac- 
tory output,  has  found  no  difficulty  in 
disposing  of  more  than  10  per  cent  of 
his  factory's  output  in  the  past  month. 
This  distributer's  actual  delivery  of  cars 
to  owners  follows  a  schedule  approxi- 
mately the  same  as  in  February  last 
year.  At  least  three  other  distributers 
of  medium  price  cars  in  the  New  York 
territory  are  running  ahead  of  actual 
deliveries   during   this   period   last   year. 

In  the  higher  price  cars  there  has 
been  a  lull  of  several  days,  following 
the  tapering  off  of  a  fairly  good  market 
that  developed  just  previous  to  the  New 
York  show  early  in  January  and  reached 
its  peak  the  latter  part  of  January. 
But  even  with  this  condition  existing 
to-day,  there  is  considerable  faith  in  the 
development  of  a  stronger  market  as 
soon  as  the  weather  becomes  settled. 
It  is  pointed  out  that  February  usually 
is  a  low  sales  month  in  this  class. 

The  wholesale  passenger  car  market 
is  becoming  somewhat  steadier  and  is 
showing  a  healthful,  sturdy  increase, 
but  a  slow  one.  After  experiencing  a 
decidedly  improved  sales  volume  early 
in  the  month,  the  used  car  market  is 
showing   signs   of  sagging  again. 

The  truck  market,  both  wholesale  and 
retail,  is  still  showing  the  spotty  ten- 
dencies that  have  characterized  it  for 
several  weeks.  While  there  is  some 
general  improvement,  it  has  been  slight. 
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ing  225  of  its  normal  force  of  250  men. 

The  Kelly-Springfield  Motor  Truck 
Co.  is  pushing  ahead  with  production. 
Good  sized  orders  are  expected  soon,  it  is 
announced.  Reports  from  dealers  show 
that  conditions  are  encouraging. 

The  Victor  Rubber  Co.  is  turning 
out  300  cord  tires  daily.  More  than  200 
out  of  the  regular  force  of  350  men  are 
now  at  work  in  the  plant. 
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Mining 


SPRINGFIELD  PLANTS  BUSY 

SPRINGFIELD,  OHIO,  Feb.  28— In  a 
survey  just  made  of  industrial  conditions 
in  Springfield  it  was  ascertained  that  the 
Springfield  works  of  the  International 
Harvester  Co.,  now  turning  out  motor 
trucks  instead  of  agricultural  imple- 
ments, is  operating  a  force  above  nor- 
mal. It  is  now  turning  out  30  trucks  a 
day. 

The  Westcott  Motor  Car  Co.  is  employ- 


Durant  Studies  West 

for  Assembly  Location 

SEATTLE,  Feb.  26— C.  M.  Steeves, 
personal  representative  of  W.  C.  Durant, 
formerly  president  of  the  General  Motors 
Corp.,  is  completing  an  exhaustive  in- 
vestigation of  manufacturing  possibili- 
ties on  the  Pacific  Coast  and  is  about  to 
leave  for  the  east  to  make  his  report. 
In  automobile  circles  it  is  known  that 
Durant  and  his  associates  plan  the  manu- 
facturing on  a  big  scale  of  an  automo- 
bile which  will  sell  for  less  than  $1,000 
and  one  of  the  several  manufacturing 
plants  to  be  built  will  be  located  on  the 
Pacific  Coast. 

Steeves  has  made  a  survey  of  condi- 
tions in  Los  Angeles,  San  Francisco, 
Portland  and  Seattle.  Civic  organiza- 
tions here  were  particularly  active  in 
seeing  that  Steeves  did  not  overlook  any 
of  the  advantages  the  city  claims  for  an 
automobile  manufacturing  plant. 

Steeves  would  give  no  intimation  as  to 
what  his  recommendations  would  be  for 
the  location  of  the  proposed  Pacific  Coast 
plant. 


Body  and  Glass  Plants 

Increase  Operations 

TOLEDO,  Feb.  28  — The  Milburn 
Wagon  Co.  is  now  employing  300  men 
on  automobile  bodies  and  Milburn  elec- 
trics in  the  plant  here,  President  Frank 
Suydam  declared  this  week.  He  said 
business  was  increasing  and  that  he  ex- 
pected to  be  taking  on  more  men  each 
week.  The  company  is  working  on 
orders  for  bodies  for  the  General  Motors 
Corporation. 

The  Ford  Plate  Glass  Co.,  which  manu- 
factures large  quantities  of  glass  for 
windshields  and  sedan  bodies,  opened  a 
portion  of  its  plant  at  Rossford  near 
here  with  600  men  today. 

HOMAN   JOINS   C.   G.   COMPANY 

KALAMAZOO,  MICH.,  Feb.  28— The 
name  of  the  U.  S.  Auto  Bumper  Co., 
Chicago,  has  been  changed  to  the  C.  G. 
Spring  Bumper  Co.  Charles  C.  Homan, 
who  for  many  years  was  purchasing 
agent  at  Willys-Overland  and  later  vice- 
president  of  Hal  Motor,  Cleveland,  which 
position  ho  resigned  to  accept  a  commis- 
sion in  the  Army  in  France,  and  who, 
since  his  return  from  abroad,  has  been 
connected  with  the  Goodyear  Tire  & 
Rubber  Co.,  has  accepted  the  position 
as  manager  of  the  C.  G.  Spring  Bumper 
Co.  with  headquarters  at  the  office  in 
Chicago.  The  company  is  controlled  by 
Christian   Girl. 


Communities 
Work  at  Full  Speed 

A.   F.   of  L.   Survey  Shows  Only 

Scattered    Units   Aside    from 

Mines  Near  Normal 

NEW  YORK,  Feb.  27— A  survey  of  in- 
dustrial and  unemployment  conditions 
being  conducted  by  the  American  Federa- 
tion of  Labor  shows  conditions  to  be 
nearly  normal  in  a  few  isolated  districts 
despite  the  almost  universal  depression. 

The  places  in  which  business  is  nearly 
normal  are  for  the  most  part  mining 
communities  in  which  production  activi- 
ties seem  to  be  progressing  at  full  speed. 
The  towns  which  are  active  because  of 
mining  work  are  Westville,  111.,  Carlin- 
ville,  111.,  Pittston,  Pa.,  and  Mahanoy 
City,  Pa.  The  report  from  Pittston 
states  that  "Coal  mines  are  on  full  time. 
The  silk  business  has  been  dull  but  is 
taking  on  new  life." 

Four  other  small  communities  show 
normal  activity  for  other  reasons.  In 
Oneida,  N.  Y.,  there  have  been  several 
hundred  men  laid  off  from  the  factories 
but  they  were  out  of  town  men  and  have 
gone  back  to  the  farms  where  most  of 
them  came  from.  In  Wisconsin  Rapids, 
Wis.,  a  paper  mill  town,  few  men  are 
unemployed  at  the  present  time.  Cloquet, 
Minn.,  another  town  in  which  a  paper 
company  forms  the  chief  industry,  re- 
ports that  the  paper  company  is  doing  a 
large  amount  of  repair  work  on  their 
dam  and  is  also  building  another  dam  in 
the  city,  so  that  there  is  at  least  tem- 
porary employment  for  everyone. 

These  small  scattered  units,  however, 
represent  the  only  really  encouraging  re- 
ports thus  far  included  in  the  survey. 
Industrial  depression  and  unemployment 
is  serious  in  nearly  every  other  unit 
reported. 


TO  SELL  REYNOLDS  ASSETS 
MT.  CLEMENS,  MICH.,  Feb.  28— 
Circuit  Judge  Tucker  has  signed  an  order 
directing  Charles  J.  Reimold,  receiver  of 
the  Reynolds  Motor  Truck  Co.,  to  sell  at 
the  factory  in  this  city  on  March  14,  all 
the  assets  of  the  company.  These  assets 
will  be  disposed  of  at  auction  in  one  par- 
cel. No  action  has  yet  been  taken  by  the 
stockholders  who  feel  that  their  interests 
might  be  better  protected  if  the  company 
were  thrown  into  bankruptcy,  and  if 
steps  in  this  direction  are  not  taken  at 
once,  the  affairs  of  the  corporation  will 
be  wound  up  as  speedily  as  possible. 


AMERICAN     TIRE     PLANT    STARTS 

YOUNGSTOWN,  Feb.  28— Production 
of  tires,  tubes  and  hose  was  begun  this 
week  by  the  American  Tire  Corp.,  Niles, 
Ohio.  This  is  the  first  actual  operation 
since  the  company  was  incorporated  two 
years  ago.  The  output  is  expected  to  be 
800  to  1000  tires  per  day.  The  company 
occupies  the  plant  of  the  Engle  Air- 
craft Co.,  which  dissolved  at  the  close  of 
the  war. 
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Anti-Dinnping  Bill 
Held  Over  in  Senate 

Manufacturers  Support  Suggested 

to    Insure    Early    Action — 

\\  mild  Equalize  Prices 

WASHINGTON,  Feb.  28— Senator 
Smoot  of  Utah,  one  of  the  most  influ- 
ential members  of  the  Senate,  advised 
Automotive  Industries  to-day  that  the 
anti-dumping  bill  would  undoubtedly 
protect  American  truck  manufacturers 
and  dealers  from  dumping  of  surplus 
army  trucks  here.  The  bill  is  pending 
on  the  Senate  calendar  and  has  passed 
the  House.  It  provides  for  the  assess- 
ment of  special  duties  as  a  means  to 
eliminate  unfair  competition  and  would 
operate,  he  said,  to  equalize  the  sales 
price. 

This  measure  was  introduced  in  the 
Senate  Dec.  10,  1919,  at  a  time  when 
foreign  competition  became  a  real  men- 
ace to  American  manufacturers.  The 
bill  was  designed  to  provide  revenue  and 
encourage  domestic  industries  through 
imposing  duties.  The  Senate  Committee 
on  Finance  directed  Senator  Smoot  to 
report  the  bill  April  8,  1920.  Through 
parliamentary  tactics,  it  was  not  consid- 
ered in  the  second  or  the  present  session 
of  the  Sixty-sixth  Congress. 

The  bill  provides  that  whenever  the 
purchase  price  of  imported  merchandise, 
dutiable  or  free,  of  a  kind  or  class  pro- 
duced in  this  country,  shall  be  less  than 
the  market  value  thereof,  a  special  duty 
shall  be  assessed  in  the  amount  of  the 
difference  between  the  purchase  price 
and  the  market  value.  This  proviso,  it 
would  appear,  would  effectively  squelch 
all  efforts  of  English  and  French  mer- 
chants to  undersell  the  American  dealers 
in  trucks.  Senator  Smoot  stated  that 
this  duty  was  a  dumping  duty  and  could 
be  applied  on  the  trucks  despite  the  fact 
that  the  present  tariff  laws  allow  free 
entry  as  "goods  returning  to  point  of 
manufacture." 

The  act  specifies  that  if  there  is  no 
such  actual  market  value,  but  the  pur- 
chase price  of  the  merchandise  is  less 
than  American  export  prices  for  the 
same  material,  the  tax  shall  be  assessed 
on  imports.  The  same  applies  to  im- 
ports which  are  offered  for  sale  in  this 
country  at  prices  less  than  cost  of  pro- 
duction  for  same   equipment  here. 

Provides  Penalty  For  Rebates 

Another  section  of  the  House  bill,  as 
amended  by  the  Senate  Committee  on 
Finance,  Drovides  a  penalty  for  rebates 
and  concessions  which  directly  or  indi- 
rectly effect  a  reduction  or  diminution  of 
the  purchase  price  or  the  selling  price  of 
the  imported  merchandise.  It  is  believed 
that  American  truck  manufacturers  and 
dealers  who  have  felt  the  effects  of  for- 
eign competition  in  having  American 
goods,  originally  sold  to  the  Army,  re- 
sold to  foreigners  and  then  offered  on 
American  markets  at  less  than  produc- 
tion cost,  will  support  this  measure  and 
urge  its  immediate  consideration   at  the 
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txtraordinary     session     of     the      Sixty- 
seventh  Congress. 

Senator  Thomas,  Democrat,  of  Colo- 
rado, who  filed  a  minority  report  against 
the  bill  at  the  time  it  was  reported  out 
of  committee,  told  Automotive  Indus- 
tries that  he  believed  that  the  bill 
could  be  strengthened,  if  necessary,  to 
cover  reimportations  under  conditions 
which  confront  American  producers.  He 
appeared  interested  in  the  report  of  the 
British  — J  T"~--"^  invading  domestic 
markets  with  rebuilt  machines  which 
escaped  duty  owing  to  original  manufac- 
ture here.  Senator  Thomas  would  un- 
questionably press  this  matter,  but  his 
term  expires  at  noon  Friday,  when  the 
present  Congress  adjourns. 


Palmerton  to  Manage 

Foreign  Trade  Bureau 

NEW  YORK,  March  1— P.  L.  Palmer- 
ton,  formerly  in  the  foreign  department 
of  the  Goodyear  Tire  &  Rubber  Co.,  has 
teen  appointed  manager  of  the  newly 
created  foreign  trade  bureau  of  the  Rub- 
ber Association  of  America.  He  is  now 
organizing  the  work  and  expects  in  the 
near  future  to  be  able  to  supply  mem- 
bers with  information  on  the  best  means 
of  carrying  on  trade  with  foreign  coun- 
tries as  well  as  the  best  potential  mar- 
kets. 

The  executive  committee  of  the  Rub- 
ber Association  is  giving  careful  consid- 
eration to  the  subject  of  the  support  to 
be  given  various  good-roads  organiza- 
tions, and  it  is  hoped  some  program  can 
be  worked  out  upon  which  the  entire  au- 
tomotive industry  can  unite.  Another 
phase  of  this  work  is  connected  with  the 
efforts  of  the  Motor  Vehicle  Conference 
Committee  to  have  enacted  uniform  state 
legislation  in  relation  to  load  schedules, 
tire  carrying  capacities,  etc. 

The  Rubber  Association  also  has  taken 
up  the  question  of  standardization  in 
the  sizes  of  automobile  tires,  and  its  re- 
search in  this  direction  has  emphasized 
the  need,  for  a  technical  committee  which 
is  to  have  as  its  primary  purpose  the 
consideration  of  tire  standardization.  A 
committee  of  five  members  of  the  execu- 
tive committee  has  been  appointed  to 
comprise  a  technical  committee  which 
will  consider  all  standardization  projects 
of  the  industry. 


TO   ADJUST  MAXWELL   CLAIMS 

INDIANAPOLIS,  March  1— Charles 
Martindale  of  Indianapolis  has  been  ap- 
pointed by  Judge  Anderson  in  Federal 
Court  here  as  master  in  chancery  for 
the  Maxwell  Motor  Co.,  Inc.,  to  receive 
and  adjust  all  claims  of  creditors  against 
the  company  within  the  jurisdiction  of 
Indiana.  The  action  is  preliminary  to 
a  reorganization  of  the  Maxwell  and 
Chalmers  companies,  which  have  been 
merged. 

Appointment  of  the  master  was  agreed 
to  by  the  Maxwell  company,  according 
to  attorneys  who  filed  the  petition.  A 
master  has  been  appointed  in  a  similar 
way  in  Detroit  and  action  in  the  District 
Court  at  Dayton,  Ohio,  is  also  contem- 
plated, the  attorneys  said. 
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Oppose  Insurance 

for  Confiscation 

Companies    Find    Volstead    Law 
Violators  Not  Entitled  to  Pro- 
tection on  Cars 

NEW  YORK,  Feb.  26— "Confiscation 
insurance"  is  forbidden  to  all  insurance 
companies  belonging  to  the  National 
Automobile  Underwriters  Conference,  by 
a  recent  decision  of  that  body.  As  prac- 
tically all  the  large  stock  insurance 
companies  covering  automobiles  belong 
to  the  conference,  this  action  means 
practically  that  it  will  not  be  possible 
to  get  insurance  on  an  automobile 
against  its  being  confiscated  by  the 
Federal  government  for  carrying  liquor 
in  violation  of  the  Volstead  law. 

Insurance  underwriters  have  in  general 
been  of  the  opinion  that  violators  of  the 
Volstead  law  were  not  entitled  to  in- 
surance; and  that  practically  all  innocent 
victims  of  confiscation  already  insured 
against  theft  would  be  able  to  claim 
indemnity  on  the  ground  that  the  car 
was  stolen.  Perhaps  the  only  protection 
which  could  be  asked  of  insurance  com- 
panies was  against  misuse  of  the  car 
by  a  friend. 

But  the  underwriters  maintained  that 
if  this  were  to  be  covered,  every  enter- 
prising bootlegger  would  frame  his  case 
to  correspond,  with  the  result  that  in- 
surance companies  would  find  them- 
selves betting  against  a  bootlegger's 
risk  of  capture. 

A  recent  ruling  of  a  Federal  court 
provides  that  automobiles  "held  for 
trial"  may  be  taken  out  on  bail,  that  is, 
for  deposit  with  the  court  of  collateral 
security.  If  an  owner  feels  that  his  car 
is  not  likely  to  be  confiscated,  that  he 
has  an  open  and  shut  case,  he  can,  under 
this  ruling,  provide  care  of  the  ear  to 
prevent  deterioration. 


Oldfield  Tire  Company- 
Elects  New  Officers 

AKRON,  Feb.  25— J.  M.  Dine,  former 
Firestone  official,  has  been  elected  vice- 
president  and  general  manager  of  the 
Oldfield  Tire  Co.  Dine  has  been  identi- 
fied with  the  rubber  industry  for  four- 
teen years,  both  with  Goodyear  and  Fire- 
stone. He  served  as  branch  manager 
for  both  companies  in  several  large 
American  cities. 

Other  new  officers  of  the  company  in- 
clude B.  M.  Robinson,  secretary;  H.  L. 
Allsopp,  treasurer,  and  M.  E.  Moffett, 
assistant  treasurer.  R.  S.  Jemison,  of 
the  Miller  Rubber  Co.,  has  assumed  the 
position  of  advertising  manager. 

The  Oldfield  tire,  comparatively  a  new 
product  on  the  market,  designed  by 
Barney  Oldfield,  former  champion  of  the 
motor  speedway,  won  recognition  during 
the  1920  automobile  racing  season.  Mr. 
Oldfield  has  just  moved  central  offices 
of  the  company  to  Akron  from  Cleveland, 
and  announces  plans  for  a  material  in- 
crease in  production  during  current  year. 
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Road  Makers  to  Get 
1250  Arniy  Tractors 

Senate    Turns   Down    House   Ac- 
tion for  Dumping — Bill  Goes 
to  Conference 

WASHINGTON,  Feb.  25  —  Amend- 
ment to  the  Fortification  bill,  as  passed 
by  the  Senate  to-day  after  a  heated  de- 
bate, provides  for  the  transfer  of  1250 
tractors  from  the  War  Department  to 
the  Department  of  Agriculture  for  dis- 
tribution among  State  highway  depart- 
ments. The  proposal  to  authorize  the 
sale  of  2000  tractors,  as  passed  by  the 
House,  was  voted  down  by  the  Senate. 
Majority  leaders  under  the  management 
of  Senator  Wadsworth  of  New  York, 
chairman  of  the  Military  Affairs  Com- 
mittee, championed  the  efforts  of  the 
War  Department  to  retain  all  tractors, 
but  the  will  of  other  Senators,  sponsored 
undoubtedly  by  demands  of  highway 
commissioners  for  new  equipment,  pre- 
vailed. 

During  the  debate  it  was  brought  out 
that  the  Chief  of  Ordnance  of  the  Army 
estimated  that  the  stock  of  tractors  on 
hand  would  serve  ordinary  requirements 
for  a  period  of  five  years.  Senator 
Wadsworth,  Lodge  and  Smoot,  Senate 
majority  leaders,  directed  the  attention 
of  the  Senate  to  the  fact  that  every  trac- 
tor transferred  or  sold  on  the  open  mar- 
ket would  require  additional  appropria- 
tions in  the  next  few  years.  Senator 
Wadsworth  predicted  that  for  every 
tractor  distributed  to  highways  at  this 
time,  there  would  be  requests  for  new 
appropriations.  It  was  stated  that  the 
army  owned  0700  tractors  on  Dec.  31, 
1920,  but  this  was  later  reduced  to 
6452,  which  are  retained  at  present.  The 
Army  now  has  3109  tractors  in  service, 
and  the  others  are  in  storage  at  Rock 
Island  Arsenal  and  at  Savannah  Proving 
Ground.  According  to  the  information 
given  the  chairman,  the  shelter  provided 
is  adequate  and  constant  care  is  given 
the  equipment. 

Would  Avoid  Obsolescence 

Democratic  Senators  suggested  that 
inasmuch  as  there  had  been  great  im- 
provement in  design  of  tractors,  it  would 
be  best  to  dispose  of  the  surplus  because 
of  the  obsolescence.  Chairman  Wads- 
worth stated  that  the  balance  of  trac- 
tors were  obligated  but  not  assigned. 
He  contended  that  the  artillery  continued 
to  extend  the  use  of  the  tractor  in  the 
transportation  of  heavy  guns,  as  the 
average  tractor  will  do  as  much  as  six 
horses  and  is  maintined  at  lower  cost. 
He  said  that  artillery  officers  were  con- 
fident that  the  use  of  the  tractor  would 
bring  about  a  large  saving.  There  will 
be  another  demand  for  tractors,  Senator 
Wadsworth  said,  when  the  reorganiza- 
tion of  the  National  Guard  is  completed. 

The  New  York  Senator  asserted  that 
the  heavy  tractors  owned  by  the  Army 
are  not  especially  adapted  to  road  uses 
and  that  no  spare  parts  could  be  obtained 
on    the    open    market.      He    pointed    out 
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that  many  tractor  manufacturers  who 
built  these  machines  under  specifications 
prepared  by  the  War  Department  were 
not  operating.  According  to  informa- 
tion given  Senator  Kellogg  of  Minne- 
sota, the  War  Department  has  never 
transferred  any  modern  tractors.  The 
Chairman  ridiculed  the  legislative  efforts 
of  highway  commissioners  whom,  he 
said,  were  flooding  the  Senators  with 
telegrams  urging  the  transfer.  "It  is 
all  velvet  for  them"  Senator  Wadsworth 
said,  "they  get  something  for  nothing 
and  do  not  take  cognizance  of  the  War 
Department's  future  needs."  The  Na- 
tional Guard  has  until  1924  to  complete 
the  organization  of  new  units  and  it  will 
require  hundreds  of  tractors  for  their 
use.  With  the  authorization  for  trans- 
fer, it  would  indicate  that  the  Army  will 
be  on  the  market  for  tractors  within  a 
year  instead  of  five  as  expected.  The 
Senate  bill  has  been  sent  to  conference. 
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Goodyear  to  Produce 

New  Airplane  Fabric 

AKRON,  Feb.  26— Wade  Van  Orman, 
aeronautical  expert  of  the  Goodyear  Tire 
&  Rubber  Co.,  has  designed  and  per- 
fected a  leak-proof,  fire-proof  rubber 
and  fabric  covering  for  airplane  gasoline 
tanks,  which  has  been  formally  accepted 
by  the  United  States  Government,  Good- 
year officials  announce.  The  new  cover 
will  be  extensively  manufactured  for  the 
government,  exclusively  by  Goodyear. 

The  cover,  designed  especially  for  com- 
bat and  mail  planes,  consists  of  a  spe- 
cially vulcanized  half-inch  thick  rubber 
blanket  affixed  to  a  thick  layer  of  sev- 
eral plies  of  tested  cotton  fabric.  It 
fits  directly  over  the  airplane  fuel  tank. 

Tests  conducted  by  the  government  at 
th°  Goodyear  plant  in  East  Akron  have 
proven  that  when  both  the  covering  and 
fuel  tank  are  punctured  by  bullets,  the 
rubber  and  fabric  cover  automatically 
closes  and  completely  seals  the  leaks, 
preventing  leakage  of  fuel  and  subse- 
quent explosions  in  mid-air.  The  cover 
will  prove  particularly  effective  in  use 
on  combat  machines,  where  incendiary 
bullets  are  used  in  aerial  engagements, 
government  officials  say. 

The  new  cover  is  admitted  by  govern- 
ment aeronautical  officials,  to  constitute 
a  material  step  towards  attaining  a 
greater  degree  of  safety  than  heretofore 
gained,  in  airplane  transportation. 


MAIBOHM  ADDS  DIRECTORS 

SANDUSKY,  OHIO,  Feb.  28— Three 
additions  were  made  to  the  board  of  di- 
rectors of  the  Maibohm  Motors  Co.  at 
the  annual  meeting.  They  are  B.  C. 
Kramer  of  Toledo;  George  M.  Zimmer- 
man, city  manager,  of  Sandusky,  and  Hal 
Holtom.  Kramer  has  been  elected  vice- 
president  and  the  other  officers  of  the 
company  were  re-elected.  Reports  showed 
that  profits  for  the  year,  before  taxes 
and  reserves  amounted  to  approximately 
12  per  cent  on  the  outstanding  capital. 
President  Maibohm  said  there  was  a 
gratifying  revival  i>f  business  and  that 
Orders   were   increasing. 


New  York  Modifies 
Truck  License  Plan 

Abandons    Proposed    Prohibitive 

Rates  as  Impracticable — Will 

Pay  Full  Maintenance 

ALBANY,  Feb.  26— Though  the  pro- 
posed plan  of  taxing  heavy  duty  motor 
trucks  from  the  highways  of  New  York 
has  been  abandoned  as  impractical,  the 
State  legislature  is  proceeding  with  its 
plan  to  enact  laws  which  will  place  the 
entire  burden  of  road  maintenance  upon 
car  owners.  Under  the  tax  schedule  em- 
bodied in  a  bill  introduced  today  fees 
are  boosted  from  50  to  100  per  cent. 

Included  in  the  provisions  of  the  meas- 
ure are  increases  in  taxes  of  25  to  40 
cents  per  horsepower.  Trucks  of  more 
than  three  tons  weight  are  assessed 
double.  On  a  tonnage  of  from  two  to 
three  the  tax  is  increased  from  $15  to 
$23.50;  three  to  four  tons  the  increase 
is  from  $20  to  $40.  The  ten -ton  truck 
will  pay  $110  and  the  tax  on  the  14-ton 
vehicle  will  be  $140.  For  every  ton  in 
excess  of  fourteen,  the  tax  will  be  $20. 

The  tax  on  trailers  is  raised  from  $5 
to  $7.50  where  the  weight  is  two  tons 
or  less,  the  increase  being  graduated  up 
to  the  trailer  weighing  from  ten  to  14 
tons,  on  which  a  tax  of  $60  is  levied. 

The  tax  on  omnibuses  with  a  capacity 
of  five  persons  or  less  is  raised  from  $15 
to  $22.50.  Where  the  capacity  is  more 
than  30  passengers  the  tax  is  increased 
$67.50   to   $101.25. 

It  is  estimated  that  the  new  schedules 
will  yield  $9,000,000  a  year,  or  $1,000  a 
mile  for  the  9.000  miles  of  State  high- 
ways. About  $6,000,000  was  realized 
from  car  revenues  in  1920.  Automobile 
associations  are  planning  to  oppose  the 
new  rates  unless  changes  are  made  in 
the  system  of  administering  highway 
maintenance. 


BENDIX  WINS  PATENT  SUIT 

WASHINGTON,  Feb.  26— The  claims 
of  Vincent  Bendix  for  priority  on  the 
invention  of  an  electric  starting  motor 
for  internal  combustion  engines  have 
been  upheld  in  the  United  States  Court 
of  Appeals  for  the  District  of  Columbia 
on  appeals  entered  by  Edward  A.  Halb- 
leib.  Frank  Conrad  and  Joseph  Bijur. 
In  making  its  decision  the  court  ruled 
that  Bendix  by  reason  of  reducing  his 
invention  to  practise  before  the  appel- 
lants, established  his  right  to  priority. 


ARABS   BUY   MOTOR   VEHICLES 

LONDON,  Feb.  11—  (Special  Corre- 
spondence)— Reports  are  to  hand  of  re- 
cent successful  tractor  trials  lasting  over 
14  days  in  the  Bagdad  area  of  the  Mid- 
dle East.  The  Fordson  was  one  of  the 
number  which  showed  up  well.  The 
Arabs  appear  to  be  progressively  affected 
just  now  and  are  investing  in  motor 
cars,  the  Sheikhs  even  going  to  the  cost 
of  re-making  suitable  roads.  The  British 
army  of  occupation  has  this  result  to  its 
credit. 
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Airplanes  to  Open 
Canadian  Oil  Field 

Test   As    Rival    to    Steamers    and 

Dog  Trains  to  Come  in  Spring 

— Expect  Rich  Deposits 

EDMONTON,  ALTA.,  Feb.  25— The 
British  Dutch  Shell  interests  have  pur- 
chased considerable  holdings  near  the 
Fort  Norman  gusher  struck  by  the  Impe- 
rial Oil  Co.  of  Canada,  Ltd.  (Standard 
Oil.)  It  is  now  said  that  the  alleged 
1500  bbl.  per  day  output  was  a  gross 
under-statement  of  production  as  the 
output  of  the  Fort  Norman  gusher  was 
about  6000  bbl.  a  day  of  the  finest  crude 
in  gasoline  content  on  the  continent. 
However  that  may  be,  the  Shell  people 
are  reported  to  have  twelve  outfits  ready 
to  move  in  when  transportation  is  again 
possible. 

The  fiat  statement  of  the  Federal  gov- 
ernment chief  geologists  that  there  is 
every  reason  to  believe  that  in  the  basins 
of  the  Athabasca,  Peace  and  Mackenzie 
rivers  will  be  found  the  largest  deposits 
of  oil  in  the  world  coupled  with  the  fact 
that  the  greatest  oil  interests  are  spend- 
ing millions  on  development  in  the  terri- 
tory promises  to  result  in  a  stampede 
north  from  here  and  other  points,  com- 
parable to  the  Trail  of  '98,  as  soon  as  the 
snow  barrier  is  broken. 

The  expected  rush  to  the  northern  oil 
country  this  coming  spring  and  summer 
has  made  transportation  a  big  live  ques- 
tion in  the  Canadian  Northwest.  After 
long  service  by  dog  teams,  which  hitherto 
have  been  sufficient  for  the  purpose,  fly- 
ing machines,  new  steamers  and  railway 
lines  are  now  proposed,  for  everybody 
wants  to  get  there  in  a  hurry. 

If  all  the  plans  work  out  as  now  in 
prospect,  there  will  be  in  the  country 
between  Edmonton  and  the  Mackenzie 
River  oil  fields  the  greatest  practical  test 
of  commercial  aviation  that  has  yet  been 
attempted  in  Canada.  Five  distinct  fly- 
ing enterprises  are  proposed,  all  of  them 
to  be  inaugurated,  it  is  announced,  this 
coming  season.  The  Imperial  Oil  Co. 
already  has  two  monoplanes  on  the 
ground,  having  flown  them  from  New 
York  under  conditions  severe  enough  to 
give  a  good  hard  test  of  winter  flying, 
and  in  the  early  spring  it  will  begin 
moving  its  own  men  and  supplies  into 
the  north  by  the  air  route. 

First  Enterprise  of  Kind 

This  was  the  first  enterprise  of  the 
kind,  and  was  decided  upon  by  the  Impe- 
rial company  entirely  as  a  means  of  do- 
ing its  own  transportation  work  in  the 
quickest  possible  time.  The  planes  will 
fly  between  Peace  River,  which  will  be 
their  base,  and  Fort  Norman,  and  as  far 
beyond  as  occasion  may  require. 

The  Canada  Air  Board  is  also  under- 
stood to  be  planning  a  service  into  the 
north  for  the  carriage  of  Dominion  Gov- 
ernment geologists,  surveyors  and  scien- 
tists, who  will  be  working  in  different 
parts  of  the  wilderness  country  and  well 
beyond    the    reach    of   other    transporta- 
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tion  service.  It  is  claimed  that  there 
will  be  enough  of  such  work  to  be  done 
to  keep  an  air  service  well  occupied  all 
through  the  season,  and  obviously  enough 
it  would  enable  a  vastly  greater  amount 
of  territory  to  be  covered  in  the  summer 
and  autumn  months  than  has  ever  been 
possible  under  the  canoe-and-pack  sys- 
tem. 

F.  G.  Erickson,  the  Toronto  and  New 
York  birdman,  has  announced  his  inten- 
tions of  operating  a  flying  service  be- 
tween Great  Slave  Lake  and  Fort  Nor- 
man on  a  commercial  basis.  A  Calgary 
company  is  already  advertising  for 
bookings  for  a  flying  boat  line  that  is  to 
begin  in  the  spring  between  Fort  Mc- 
Murray  and  the  Mackenzie  oil  fields,  fol- 
lowing in  general  the  course  of  the 
northern  waterways.  But  the  most  am- 
bitious of  all  the  schemes  is  that  of  Capt. 
E.  L.  Janney,  of  the  Northern  Canada 
Traders,  Ltd.,  with  whom  is  associated 
Major  C.  K.  Wollan,  of  Los  Angeles. 


Dirigible  to  Carry  30 

A  dirigible  capable  of  carrying  about 
thirty  passengers  will  be  put  on  the  Ed- 
monton-Mackenzie route,  according  to 
Capt.  Janney's  plans,  in  March,  and 
after  a  demonstration  flight,  on  which  a 
party  of  Canadian  and  American  news- 
papermen are  to  be  eye-witness  guests, 
a  quick  service  to  Fort  Norman  and  back 
is  to  be  commenced.  The  fare  will  be 
$1500  for  the  round  trip. 

It  is  the  expectation  of  these  several 
flight  masters  that  there  will  be  a  rush 
of  oil  seekers  and  sightseers  into  the 
north  as  soon  as  spring  opens  and  all 
through  the  summer.  That,  indeed,  is 
what  everyone  is  looking  for;  but  the 
most  experienced  northerners  are  hesi- 
tating to  accept  the  theory  that  there 
will  be  enough  doing  in  the  oil  country 
to  warrant  a  stampede. 

The  reports  of  this  expected  boom 
have  already  been  greatly  overdrawn.  It 
has  recently  been  stated  in  the  east,  for 
instance,  that  3000  prospectors  are  now 
in  Edmonton  waiting  their  time  to  move 
on  into  the  north  as  soon  as  conditions 
will  permit.  Such  an  army  of  wealth- 
hunting  waiters  has  never,  of  course, 
been  even  approximated,  and  if  the  plans 
of  the  airmen  are  not  based  upon  better 
facts  than  this,  their  success  will  be 
questionable. 

Round  Trip  Cost  $1500 

The  commercial  air  routes  to  the 
north  will  naturally  compete  with  the 
already  established  steamboat  routes. 
As  against  the  $1500  round-trip  fare  by 
airship,  the  steamboats  carry  for  $300 
from  Fort  McMurray  to  Fort  Norman 
and  return.  The  air  route  has,  of  course. 
a  great  advantage  in  point  of  time,  as 
compared  with  one  month  by  water.  The 
co  I  by  airship,  as  thus  announced,  is 
about  the  same  as  that  of  the  long  over- 
land journey  by  dog-train.  For  the  in- 
experienced man  who  undertakes  a  win- 
ter trip  into  the  north,  and  who  wants  to 
go  in  comfort,  two  teams  of  four  dogs 
each  will  be  necessary,  with  three  men, 
and  the  cost  will  run  close  to  $1500  from 
Edmonton  to  Fort  Norman  and  back. 
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Chile  Seeks  Funds 
for  Highway  Work 

Plans  Expenditure  of  20,000.000 
Pesos  Annually — Rankers  Ap- 
proached on  Loan 


NEW  YORK,  Feb.  28— An  estimated 
20,000,000  pesos  will  be  available  yearly 
in  Chile  for  road  construction  and  im- 
provement under  the  new  highway  law 
of  that  country.  Confirmation  of  the  final 
approval  of  this  law,  which  became  effec- 
tive in  July  of  last  year,  is  contained  in 
letters  just  received  by  El  Automovil 
Americano,  the  Spanish  automotive  ma- 
gazine of  the  Class  Journal.  The  normal 
value  of  the  Chilean  gold  peso  is  $0,365, 
and  the  paper  peso  $0.2065. 

The  revenue  estimate  was  made  by  F. 
Pesse  Smith,  of  Puerto  Montt,  Chile,  road 
director  of  the  Chilean  province  of  Llan- 
quihue,  who  adds  in  his  letter  that  this 
will  mean  an  average  investment  of  2000 
pesos  per  kilometer  of  road.  The  present 
highways  of  Chile,  of  which  only  a  small 
percentage  is  in  acceptable  condition  for 
traffic,  total  about  30,000  kilometers. 

These  roads  will  be  improved  and 
maintained  under  the  new  law  either  by 
permanent  or  semi-permanent  surfacing. 
The  cost  of  a  permanent  surface  is  es- 
timated at  20,000  pesos  per  kilometer. 
Furthermore,  according  to  these  advices, 
the  government  has  under  consideration 
a  loan  of  200,000,000  pesos  so  that  it  will 
be  possible  to  improve  a  large  portion 
of  the  highway  system  in  a  very  short 
time.  New  York  bankers  have  been  ap- 
proached on  the  subject  of  a  Chilean  loan 
and  it  is  probable  that  it  will  be  one  of 
the  Latin-American  republics  to  receive 
financial    consideration. 

Director  Smith  is  desirous  of  obtaining 
data  on  road  building  machinery,  etc., 
his  letter  stating: 

"It  is  of  interest  to  us  to  be  posted 
concerning  the  proper  machinery  for 
building  highways,  rock  breakers,  con- 
crete making  machines,  compressing 
rollers  and,  generally  speaking,  all  kinds 
of  machinery  which  is  efficient  in  the 
economical  construction  of  highways." 


WOULD  CONTINUE  DEFENSE  WORK 

WASHINGTON,  Feb.  28— Organiza- 
tions interested  in  the  promotion  of  in- 
dustrial research  and  economic  move- 
ments have  been  attempting  to  convince 
Congress  that  the  Council  of  National 
Defense  is  necessary  for  national  wel- 
fare. The  Council  has  several  studies 
relating  to  automotive  enterprise  and 
highway  development.  This  work  will 
be  dropped  in  June  unless  Congress  ap- 
propriates a  sum  sufficient  to  maintain 
the  present  organization.  The  Council 
commenced  an  inventory  of  automotive 
resources  and  is  sponsoring  a  standard- 
ization campaign  based  on  their  findings 
in  this  inquiry  as  to  specifications.  At 
present  they  have  under  consideration 
the  encouragement  of  the  use  of  chassis 
and  other  automobile  parts  which  would 
be  easily  converted  for  war  purposes. 
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Sales  Tax  Opposed 
by  U.  S.  Chamber 

Against    Substitution    for    Excess 

Profits  Levies — Special 

Tax  Favored 

WASHINGTON,  Feb.  28— Represen- 
tatives of  the  automotive  industry  who 
have  felt  that  there  was  little  probability 
of  Congress  levying  additional  excise 
taxes  and  that  there  would  be  a  wide- 
spread demand  throughout  the  country 
for  some  form  of  sales  tax  as  a  substitute 
for  imposts  which  now  are  unpopular, 
will  find  cold  comfort  in  the  report  of 
the  committee  on  taxation  of  the  Cham- 
ber of  Commerce  of  the  United  States, 
recounting  the  results  of  a  national  re- 
ferendum on  15  proposals  for  changes  in 
the  present  taxation  system. 

There  was  an  almost  unanimous  de- 
mand among  the  members  of  the  cham- 
ber for  a  repeal  of  the  excess  profits  tax 
but  THERE  WAS  A  MAJORITY  VOTE 
AGAINST  ANY  FORM  OF  SALES 
TAX  SUGGESTED  BOTH  AS  A  SUB- 
STITUTE FOR  AND  IN  ADDITION  TO 
OTHER  FORMS  OF  TAX.  The  proposal 
that  excise  taxes  should  be  levied  "upon 
some  articles  of  wide  use  but  not  of  first 
necessity,"  partly  to  take  the  place  of 
the  excess  profits  tax,  was  carried  by 
more  than  a  two-thirds  vote.  The  ballot 
on  this  question  stood:  For  1217;  against 
504. 

On  the  question,  "should  a  sales  tax 
be  levied  instead  of  an  excise  or  excess 
profit  tax,"  the  vote  was:  For  704; 
against  855.  Those  who  favored  a  retail 
sale  tax  and  those  who  favored  a  general 
turnover  tax  were  about  evenly  divided. 

The  committee  submitting  the  report 
opposed  the  sales  tax  but  put  the  pro- 
posal to  a  vote  because  of  the  wide  in- 
terest manifested  in  a  levy  of  this  na- 
ture. The  vote  against  this  tax  is  signi- 
ficant in  view  of  the  strong  agitation 
throughout  the  country  in  favor  of  it. 

N.  A.  C.  C.  Records  Preference 

The  National  Automobile  Chamber  of 
Commerce  is  the  only  organization  con- 
nected with  the  industry  which  has  gone 
on  record  formally  in  favor  of  a  sales 
tax  although  the  Motor  &  Accessory 
Manufacturers  Association  and  the  Rub- 
ber Association  of  America  are  in  favor 
of  a  sales  tax,  though  not  on  retail  sales 
as  proposed  by  the  N.  A.  C.  C.  The  pro- 
posal of  Secretary  of  the  Treasury 
Houston,  that  the  excise  tax  on  pas- 
senger automobiles  be  doubled  is 
strongly  favored  by  many  of  the  Con- 
gressional leaders  and  members  of  the 
United  States  Chamber  of  Commerce 
who  voted  in  favor  of  such  action  did  so 
with  the  understanding  that  excise  taxes 
levied  should  be  supplemental  to  those 
now  in  effect. 

There  is  a  strong  sentiment  in  Con- 
gress against  any  form  of  sales  tax. 
The  professed  belief  among  senators 
and  representatives  is  that  if  a  1  per 
cent  tax  on  sales  were  authorized,  many 
unscrupulous  dealers  would  use  it  as  a 
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means  of  bringing  in  additional  profit 
by  adding  to  their  prices  several  times 
the  amount  of  the  sales  tax.  This,  it  is 
feared,  would  arouse  resentment  among 
the  ultimate  consumers  who  always  pay 
the  taxes  in  the  last  analysis  and  would 
result  in  the  loss  of  votes.  Advocates  of 
the  sales  tax  contend  on  the  other  hand 
that  consumers  would  suffer  less  from 
the  sales  tax  than  they  would  from  any 
other  form  of  levy. 
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Government  Committee 

to  Standardize  Fuels 

WASHINGTON,  Feb.  25— In  accord- 
ance with  instructions  of  President  Wil- 
son, an  Interdepartmental  Committee  on 
Standardization  of  Petroleum  Specifica- 
tions has  been  organized  to  supersede 
the  wartime  organization,  which  had  for 
its  purpose  the  purchase  of  improved  mo- 
tor fuels  and  lubricants  and  the  conser- 
vation of  natural  resources  through  more 
efficient  utilization  of  petroleum  prod- 
ucts. The  activities  of  this  committee 
have  a  direct  influence  on  the  quality  of 
petroleum  products  used  in  the  automo- 
tive industry  inasmuch  as  Government 
standards  are  accepted  in  the  trade. 

The  President  stated  that  the  function 
of  the  committee  is  to  prepare  and  adopt 
specifications  for  supply  of  petroleum 
and  its  products  to  any  and  all  Federal 
departments  and  revise  such  specifica- 
tions when  the  need  arises  giving  due 
consideration  to  the  amounts  and  quali- 
ties of  crude  petroleum  available.  Rep- 
resentatives of  the  Society  of  Automotive 
Engineers  participated  in  recent  confer- 
ence when  the  new  specifications  were 
accepted. 


Fuel  Reserve  Stocks 

Increase  in  December 

WASHINGTON,  Feb.  25— Reserve 
stocks  of  gasoline  continued  to  increase 
during  December  despite  extensive  use 
of  automobiles  permissible  with  mild 
weather.  Refinery  statistics  compiled  by 
the  Bureau  of  Mines  show  that  the 
daily  average  production  for  December 
was  14,980,431  gal.,  or  about  107,000  gal. 
less  per  day  than  in  November,  but  4,- 
000,000  gal.  more  than  daily  average  for 
December,  1919.  Stocks  advanced  108,- 
000.000  gal.  over  November. 

At  the  close  of  the  year  there  were 
462,381,837  gal.  of  gasoline  in  reserve 
at  refineries.  This  figure  is  equivalent 
to  the  entire  production  for  the  month 
showing  a  marked  decrease  in  consump- 
tion. Production  of  lubricating  oil  in- 
creased the  reserve  by  18,000,000  gal. 
oyer  the  stocks  held  in  November.  The 
328  refineries  operating  during  Decem- 
ber had  a  daily  capacity  of  1,714,395 
bbl.  of  crude  oil. 


HAYES   RESUMES   OPERATIONS 

ST.  JOHNS,  MICH.,  Feb.  25— Hayes 
Wheel  Co.  will  begin  operations  with  a 
full  force  Tuesday,  building  truck 
wheels.  The  plant  was  closed  in  De- 
cember and  no  operations  have  been  at- 
tempted since  that  time. 


Mellon  Expeetecl 

to  Ease  Tax  Load 

Industry    Looks    for    More    Con- 
ciliatory Attitude — Congress 
Misinformed  on  Conditions 

WASHINGTON,  March  1— Andrew 
W.  Mellon,  Pittsburgh  banker  and  new 
Secretary  of  the  Treasury,  looms  as  a 
new  and  formidable  factor  in  taxation 
matters  relating  to  the  automotive  in- 
dustry. The  next  Congress  will  take 
under  advisement  his  recommendations 
as  to  means  and  methods  of  raising  rev- 
enue. Congressional  leaders  in  charge 
of  the  fiscal  program  say  that  this  ac- 
tion does  not  imply  that  the  Houston 
program  will  be  discarded.  On  the  con- 
trary the  utmost  consideration  will  be 
accorded  the  retiring  Secretary's  pro- 
posals because  they  are  founded  on  an 
intimate  knowledge  of  the  country's  fis- 
cal requirements. 

Chairman  Fordney  of  the  House  • 
Ways  and  Means  Committee  advised 
Automotive  Industries  that  he  was  per- 
sonally opposed  to  imposing  a  two  cent 
a  gallon  tax  on  gasoline  because  it  was 
obviously  iniquitous.  He  stated  that  the 
intention  of  Secretary  Houston  and  his 
tax  advisers  was  undoubtedly  based  on 
an  attractive  theory  in  specifying  that 
the  tax  should  be  levied  at  the  refinery 
instead  of  distribution  station.  The 
chairman  contends  that  the  oil  compa- 
nies would  find  a  way  out  and  transfer 
the  tax  to  the  consumer,  particularly  the 
automobile  owner. 

Mr.  Fordney's  time  has  been  ab- 
sorbed so  completely  in  study  of  tariff 
legislation  that  he  has  devoted  little 
attention  to  the  Houston  program.  He 
declared  that  he  would  inquire  into  the 
effects  of  an  additional  excise  tax  on 
automobile  manufacturers  and  the  pro- 
posed horsepower  tax  at  an  early  date. 

Senator  Penrose  and  Senator  Smoot, 
the  most  influential  figures  in  the  Sen- 
ate Committee  on  Finance,  have  not  in- 
quired into  the  Houston  plan  in  detail 
because  of  the  pressure  of  other  legisla- 
tive business  at  the  last  session  and  the 
knowledge  that  internal  revenue  legis- 
lation would  not  be  considered  until  the 
extraordinary  session. 

Tax  Hearings  to  Come  Soon 

Senator  Townsend  of  Michigan,  who 
has  a  deep  interest  in  the  welfare  of  the 
automobile  industry  because  of  its  in- 
fluence on  the  welfare  of  his  State,  told 
Automotive  Industries,  that  the  Senate 
would  probably  take  up  the  taxation 
problem  within  a  few  weeks.  He  pointed 
out  that  it  was  customary  for  the  House 
to  inaugurate  tax  legislation  and  the 
Senate  use  its  drafts  as  a  guide. 

The  fact  that  the  new  Secretary  of 
the  Treasury  has  an  inside  knowledge 
of  the  financial  conditions  of  the  auto- 
motive trade,  due  to  his  relations  as  a 
banker,  is  expected  to  influence  his 
recommendations.  It  is  stated  that  Mr. 
Mellon  knows  that  the  imposition  of  an 
(Continued  on  page  532) 
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Fortl  in  Interview 
Declares  Optimism 

January  Sales  Establish  Record — 

Starts   Tractor    Output — 

Wage  Scale  Continues 

(Continued  from  page  524) 

and  more  willingness  to  give  the  best 
that  is  in  them,  the  volume  of  labor 
required  for  a  given  task  can  be  reduced 
greatly.  Our  office  force  today  practi- 
cally is  what  it  was  under  pre-war  con- 
ditions in  1914." 

When  it  was  suggested  that  produc- 
tion of  2860  cars  yesterday  with  a  force 
of  only  about  16,000  was  extraordinary, 
Edsel  Ford  offered  the  explanation  that 
much  of  the  machining  of  material  had 
been  done  prior  to  the  shut-down  in 
December  and  in  consequence  produc- 
tion with  the  minimum  force  was  made 
possible. 

Regarding  reports  of  a  car  surplus 
of  125,000  at  the  time  the  plant  shut 
down  Mr.  Ford  said  there  were  no  fin- 
ished cars  save  95,000  in  the  hands  of 
dealers  and  30,000  in  transit  and  in 
process  of  construction  at  the  assembly 
branches,  construction  of  which  was 
completed  during  January.  During  the 
same  month,  he  said,  retail  sales  were 
57,000,  materially  reducing  the  surplus 
which  he  said  rapidly  was  being  liqui- 
dated by  constantly  increasing  sales. 

Turning  to  W.  A.  Ryan,  Mr.  Ford 
asked  if  January  sales  had  not  estab- 
lished a  record  for  that  month  and  Ryan 
replied  that  no  actual  comparison  had 
been  made  but  that  the  total  was  prob- 
ably a  record. 

With  the  ratio  of  sales  continuing,  Mr. 
Ford  said,  cars  now  held  by  dealers  soon 
would  be  in  the  hands  of  consumers  nec- 
essarily compelling  an  increase  in  output 
to  meet   current  demand. 

The  Highland  Park  plant  builds  fin- 
ished cars  for  Michigan  and  a  part  of 
Ohio  and  builds  all  engines  and  other 
mechanical  parts  which  are  shipped  to 
the  branches  daily  for  assembling.  The 
total  built  in  the  main  plant  and 
branches  constitutes  the  daily  output, 
with  the  Highland  Park  plant  turning 
out  about  350  cars  as  its  quota. 
2700  at  River  Rouge  Plant 

Repudiation  of  the  many  reports  con- 
cerning Ford  activities  is  emphasized 
not  only  in  operations  in  the  Highland 
Park  plant  but  in  the  actual  reopening 
today  of  tractor  production  at  River 
Rouge  where  a  force  of  2,700  is  em- 
ployed, manning  the  blast  furnaces, 
building  tractors  and  working  in  various 
capacities.  Although  the  Rouge  plant 
never  had  been  closed,  Mr.  Ford  said, 
production  of  tractors  had  been  stopped 
pending  completion  of  preparations  for 
resuming  manufacture  by  the  new  sys- 
tem of  pouring  iron  put  into  effect  to- 
day. 

Mr.  Ford  appeared  particularly  pleased 
to  respond  to  the  question  regarding  re- 
ported cuts  in  wages  among  his  em- 
ployees. 


GRADUAL   INCREASE    IN    CAR    MANUFACTURING 
BRINGS  RELEASE  OF  HELD-UP  PARTS  ORDERS 

NEW  YORK,  March  1 — Better  business  is  coming  in  the  automotive 
industry.  In  fact  it  already  has  arrived.  The  pulse  of  life  is  stirring  in  all 
its  branches.  The  stimulus  of  increased  sales  at  retail  has  worked  back  at 
last  to  the  car  manufacturers.  They  are  moving  cautiously,  but  they  are 
swinging  into  production.  There  has  been  no  big  splurge  about  it  and  there 
is  no  false  optimism,  but  there   is  no  mistaking  the  tone  of  the  market. 

The  evidence  is  unimpeachable.  It  comes  from  the  parts  makers  who 
supply  the  manufacturers  of  complete  vehicles.  They  are  getting  some  new 
business,  but  better  than  that,  they  are  receiving  an  increasing  number  of 
"releases"  on  orders  which  have  been  held  up  since  the  slump  began.  These 
"releases"  do  not  run  into  huge  sums,  but  they  show  that  the  dam  has  been 
broken  and  they  are  beginning  to  turn  into  money  some  of  the  materials 
on  hand  for  months. 

Individually  these  orders  are  not  large,  but  they  bring  with  them  reports 
of  production  in  plants  where  there  has  been  none  before  and  of  increased 
output  in  factories  which  have  been  doing  some  business.  Most  of  them  are 
for  delivery  this  month.  Numerous  parts  plants  which  have  been  running 
at  20  per  cent  of  normal  will  double  their  output  in  the  near  future  as  the 
result    of    this    business. 

Collections  are  no  worse  than  they  were,  and  in  some  cases  they  are 
better.  This  is  true  especially  of  houses  which  deal  directly  with  automobile 
dealers,  and  shows  better  selling  at  retail.  There  are  many  reports  of  motor 
vehicle  manufacturers  who  have  been  hanging  on  gamely  and  whittling  down 
their  indebtedness  as  rapidly  as  they  could  work  down  their  inventories 
and  dispose  of  their  products.    Frozen  credits  are  being  thawed  out  gradually. 

Most  of  the  orders  are  coming  from  passenger  car  manufacturers,  but 
there  is  some  improvement  apparent  even  in  the  truck  field,  where  business 
has  been  virtually  dead. 

Parts  manufacturers  are  giving  earnest  consideration  to  the  question 
of  prices.  Many  of  them  already  have  cut  the  prices  of  their  own  products 
and  feel  strongly  that  the  prices  of  motor  vehicles  must  come  down  before 
the   market  can  be  entirely  stabilized. 


"There  has  been  no  reduction  in  the 
wages  for  specific  jobs,"  said  he,  "and 
there  has  been  no  reduction  in  the  mini- 
mum wage  scale.  Many  foremen  and 
other  employees  who  had  been  working 
at  higher  wages  were  given  opportunity 
to  accept  employment  on  other  work  at 
the  prevailing  scale  for  the  particular 
job.  The  effort  to  minimize  hardships  by 
giving  them  part-time  work  even  though 
it  required  their  accepting  wages  lower 
than  they  had  been  paid  on  their  regular 
work   apparently  was   appreciated." 

In  voicing  his  optimism  and  full  confi- 
dence in  the  future  of  the  automobile 
industry  Mr.  Ford  said: 

Must  Bring  Back  Normality 

"The  war  and  the  unusual  activities 
connected  with  it  followed  by  the  ab- 
normal conditions  accompanying  the  re- 
adjustment period  brought  about  an  un- 
usual situation  in  the  matter  of  labor 
and  production  and  while  everyone  was 
for  a  time  swept  along  on  the  tide  of 
extraordinary  industrial  activity  it  easily 
was  apparent  that  return  to  normal  must 
be  brought  about  by  curtailment  and  re- 
adjustment all  down  the  line.  January 
was  the  breathing  spell  with  the  Ford 
Motor  Co.,  following  the  period  of  in- 
tensive effort.  We  are  all  optimists  out 
here  and  the  figures  given  you  are  the 
best  evidence  that  conditions  are  improv- 
ing and  that  a  brighter  business  outlook 
is  becoming  increasingly  apparent." 

On  the  question  of  successors  to  the 
men  who  have  left  the  Ford  organiza- 
tion, Mr.  Ford  suggested  it  was  of  little 
consequence   who   might   look    after   the 


various  activities  of  the  company  so  long 
as  the  combined  effort  served  to  develop 
and  promote  its  policies  and  ideals. 
Waving  his  hand  at  the  group  of  execu- 
tives about  him  he  said: 

"These  men  are  all  a  part  of  this  com- 
pany. They  are  all  financially  interested 
to  the  limit  allowed  by  the  company 
under  its  investment  certificate  system. 
Let  us  eliminate  the  personal  equation. 
This  is  not  a  Henry  Ford  organization 
but  rather  every  executive  and  workman 
is  financially  interested  in  the  welfare 
and  future  of  the  company.  Why  Edsel 
owns  43  per  cent  of  the  stock  of  the 
Ford  Motor  Co." 

It  was  demonstrated  plainly  through- 
out the  interview  that  the  matter  of 
titles  for  department  heads  or  execu- 
tives was  of  minor  consideration  and  in 
fact  there  seemed  to  be  an  inclination 
to  eliminate  titles  in  most  instances  with 
matters  of  policy  and  efforts  of  all  de- 
partments to  be  directed  through  confer- 
ences of  all  executives. 

To  Divide  Responsibility 

Mr.  Ford's  reply  to  a  question  as  to 
who  would  be  delegated  with  authority 
to  reply  for  the  company  to  questions 
that  develop  was  significant. 

"All  of  us,"  said  he  with  a  smile  as 
he  indicated  the  entire  group,  the  in- 
ference being  that  all  questions  must  be 
put  to  the  executive  conference. 

Throughout  the  interview  Mr.  Ford 
maintained  an  air  of  composure,  smiled 
constantly  and  never  appeared  ruffled 
even  when  questions  regarding  the  many 
attacks    and    rumors    were    put    to    him. 
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Buffalo  Interests 
Aid  Dimlop  Company 

Company's    Position    Here    Safe- 
guarded—Will    Need     New 
Capital  in  Spring 

LONDON,  Feb.  12—  (Specw I  Corre- 
spondence) —  The  following  statement  in 
reference  to  the  American  interests  of 
the  Dunlop  Rubber  Co.,  Ltd.,  was  made 
by  F.  Alexander  Szarvasy,  chairman  of 
the  board,  at  a  general  meeting  of  the 
stockholders  today: 

"Reference  has  been  made  on  several 
occasions  in  the  past  to  this  undertaking, 
and  you  were  informed  that  a  company 
called  the  D.  A.  Trust  had  been  orga- 
nized, that  £3,000,000  had  been  subscribed 
through  the  Dunlop  America  Pool,  and 
that  the  home  company  had  subscribed 
£1,000,000.  The  whole  of  this  £4,000,- 
000  was  intended  to  form  the  Ordinary 
share  capital  of  the  American  company, 
and  it  was  understood,  although  I  am 
advised  that  no  binding  agreement  ex- 
ists to  that  effect,  as  terms  could  not  be 
agreed  upon  at  the  time — that  the  fi- 
nancing of  the  American  company  would 
be  independently  completed. 

"Due,  no  doubt,  to  the  abnormal  finan- 
cial conditions  prevailing  in  America 
and  in  this  country  during  the  last  quar- 
ter of  1920,  your  board  was  informed 
in  October  last  that  the  proposed  financ- 
ing could  not  be  carried  through,  and  it 
was  then  that  the  problem  arose  whether 
it  would  be  better  to  leave  the  American 
company  to  its  fate,  write  off  the  £1,000,- 
000  which  had  been  invested,  and  risk  the 
name  of  the  Dunlop  Company  falling 
into  disrepute,  and  at  the  same  time  run 
the  further  risk  of  some  competitive  com- 
pany in  America  acquiring  the  partly 
built  works,  together  with  the  name  Dun- 
lop, which  would  have  meant  competition 
against  the  home  company,  with  its  own 
trade  mark  practically  all  the  world 
over.  Most  anxious  consideration  was 
given  to  this  subject,  and  it  was  decided 
to  remit  the  sum  of  £806,000  in  order  to 
avert  receivership,  and  to  give  time  for 
further  negotiations. 
Directors  Visit  America 

"As  I  have  already  mentioned,  two  of 
your  directors  proceeded  to  America,  and 
as  a  result  of  their  efforts,  arrangements 
have  now  been  made  whereby  a  bond 
issue  of  $6,000,000  has  been  created,  se- 
cured on  the  American  company's  works 
and  undertaking,  the  bonds  to  have  a 
year's  currency,  to  bear  interest  at  8  per 
cent  per  annum.  The  home  company 
has  undertaken  to  see  these  bonds  funded 
at  the  due  date.  Four  million,  five  hun- 
dred thousand  dollars  of  these  bonds 
were  subscribed  by  local  interests  and 
local  bankers  at  Buffalo,  and  $1,500,000 
by  the  principal  Ordinary  shareholders 
in  the  Dunlop  America  Co.,  including 
the  home  company.  With  this  additional 
finance  the  position  in  America  has  been 
safeguarded,  but  further  working  cap- 
ital will  be  required  after  the  completion 
and  equipment  of  the  mills— possibly  to 


SECRETARY  OF  NAVY 
LEADER  IN  INDUSTRY 

DETROIT,  March  2— Edwin 
Denby,  who  will  be  secretary  of  the 
navy  in  the  Harding  cabinet,  has 
been  connected  actively  with  the 
automotive  industry  since  1909 
when  he  joined  the  Hupp  Motor  Car 
Corp.  as  a  director  and  treasurer. 
He  continued  in  that  capacity  until 
he  enlisted  in  the  Marine  Corps 
at  America's  entry  into  the  war  in 
1917. 

He  and  Garvin  Denby,  organized 
the  Denby  Motor  Truck  Co.  in 
1914  and  Edwin  became  its  first 
president.  He  was  succeeded  as 
president  of  this  company  by  A.  S. 
More  in  the  summer  of  1920,  but 
remained  a  director  and  holds  the 
position  of  vice-president.  He  was 
active  in  the  direction  of  Denby 
truck  affairs,  resigning  as  presi- 
dent to  become  a  candidate  for 
nomination   as   governor  of   Mich- 


the  extent  of  another  six  million  dollars, 
or  maybe  somewhat  more. 

"The  intention  is  to  arrange  this  fi- 
nance in  America  early  in  the  spring  by 
a  bond  issue  of  12  to  14  million  dollars, 
out  of  which  the  existing  $6,000,000 
bonds  are  to  be  redeemed  and  the  work- 
ing capital  provided.  It  is  intended  that 
the  home  company  should  give  its  guar- 
antee, if  required,  as  to  principal  and 
interest  on  this  bond  issue,  and  it  is 
partly  for  this  reason  that  the  amend- 
ments in  the  memorandum  regarding 
powers  of  guarantee  are  being  asked  for. 
"The  home  company  is  taking  a  risk 
in  allying  itself  so  closely  with  the  Amer- 
ican enterprise;  it  has  been,  however,  a 
question  of  balancing  one  risk  against 
another,  and  .it  would  appear  that  the 
lesser  of  two  has  been  chosen.  It  is  part 
of  the  programme  to  offer  to  the  D.  A. 
Trust  shareholders  shares  in  the  Dunlop 
company  in  exchange  for  their  D.  A. 
Trust  shares;  then  the  home  company 
ultimately  stands  possessed  of  the  whole 
of  the  equity  in  the  American  company, 
and  thus  be  justified  in  giving  its  guar- 
antee as  outlined.  If  the  American  busi- 
ness is  a  success — and  I  am  told  that 
there  is  no  reason  why  it  should  not  be  a 
very  great  success — it  will  be  a  most 
important  source  of  revenue  to  the  home 
company." 


WEST  VIRGINIA  BUYS  CARS 

CHARLESTON,  W.  VA.,  Feb.  28— Re- 
tail sales  of  automobiles  were  stimulated 
in  this  city  by  the  automobile  show.  This 
section  has  not  been  so  hard  hit  as  many 
others  by  the  industrial  depression  and 
the  outlook  is  good  for  the  coming  year 
because  Charleston's  industries  are  diver- 
sified. As  a  matter  of  fact,  the  city  is 
growing  more  rapidly  than  it  ever  has 
before.  The  population  includes  many 
persons  of  wealth  and  there  is  a  good 
market  for  high  priced  cars. 
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Mellon  Expected 

to  Ease  Tax  Load 

Longworth  Bdl   to   Sound   Senti- 
ment   of    Manufacturers  — 
Many  New  Bills  Likely 

{Continued  from  page  530) 
additional    tax   bill    of    $290,000,000,    as 
contemplated  by  his  predecessor,   would 
be  disastrous   and  tend  to  disturb  eco- 
nomic conditions  generally. 

The  Longworth  bill,  which  will  be  re- 
introduced at  the  next  session,  is  the 
"smoke  screen"  for  the  House  Committee 
of  Ways  and  Means,  of  which  Congress- 
man Longworth  of  Ohio  is  a  ranking 
member.  Chairman  Fordney  admits 
that  the  bill  is  intended  to  sound  senti- 
ment and  obtain  a  better  understanding 
of  the  effect  such  measures  would  have. 
Even  the  most  optimistic  legislators 
admit  that  the  Longworth  plan  for  re^ 
vising  the  revenue  laws  would  not  yield 
adequate  sums.  It  is  estimated  that 
a  levy  on  corporations,  as  proposed,  at 
15  per  cent  could  not  yield  any  sum 
in  excess  of  $1,200,000,000.  The  Ways 
and  Means  Committee  think  that  higher 
tariff  duties  would  probably  bring  about 
$750,000,000  into  the  Treasury,  though 
this  total  is  apparently  exaggerated 
considering  the  reduction  in  imports* 
when  higher  rates  are  imposed. 

Chairman  Fordney  and  many  other 
Congressional  leaders  have  indorsed  a 
movement  to  combine  the  tariff  and  in- 
ternal revenue  bills  for  the  purpose  of 
economy.  Just  what  course  will  be 
taken  in  regard  to  fiscal  legislation  will 
be  determined  by  President  Harding 
after  conferences  with  Senate  and  House 
leaders.  With  a  changed  personnel  in 
the  Senate  and  House,  it  is  likely  that 
many  new  tax  proposals  will  arise. 

One  of  the  outstanding  features  of  an 
inquiry  into  private  opinions  held  by 
legislators  as  to  tax  proposals  relating 
to  the  automotive  industry  is  the  misun- 
derstanding that  exists  as  to  the  real 
condition  of  the  trade  at  present.  There 
are  many  legislators  who  believe  that 
the  automobile  industry  has  grown  to 
such  enormous  proportions  in  a  rela- 
tively short  period  that  it  is  in  a  posi- 
tion  to  bear   the"  brunt   of   taxation. 

Congress  Short  on  Figures 

No  better  evidence  of  the  menace 
which  remains  in  the  unchallenged  theo- 
ries is  needed  than  statements  of  Senate 
and  House  leaders  as  to  suggestions 
they  have  received  as  to  revenue  legis- 
lation. One  legislator  submitted  a  pro- 
posal to  a  committee  chairman  based 
on  information  he  obtained  in  a  news- 
paper, but  did  not  verify.  He  told  the 
chairman  that  by  imposing  a  national 
tax  of  $2  per  car,  "the  Government  would 
receive  $1,600,000,000,  based  on  a  state- 
ment which  he  accepted  that  there  are 
800,000,000  motor  vehicles  in  the  coun- 
try. His  error  was  quickly  pointed  out 
by  mention  of  the  fact  that  these  figures 
would  give  every  inhabitant  of  the 
United     States    about    eight     machines, 
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Miller  Dividend 

Is  Carried  Over 

Charge    Off    of   Merchandise 

Shrinkage  Absorbs  Earnings 

and   Causes  Deficit 

AKRON,  March  1— F6r  the  first  time 
in  its  history  the  Miller  Rubber  Co. 
passed  a  regular  preferred  dividend  to- 
day. Action  of  the  company's  directors 
in  deferring-  declaration  of  the  quarterly 
cumulative  2  per  cent  dividend  on  pre- 
ferred stock  due  March  1,  followed  an- 
nouncement that  the  company,  despite 
a  substantial  increase  in  sales  in  1920, 
had  a  deficit  of  $735,016  on  Dec.  31,  1920. 

Miller  sales  for  1920  were  $32,891,670. 
This  was  an  increase  of  approximately 
$5,775,082,  or  21  per  cent  over  sales  for 
the  previous  year. 

In  notifying  preferred  stockholders  of 
deferment  of  the  dividend  payment,  offi- 
cials of  the  company  said: 

"In  closing  the  books  for  the  year 
1920  it  has  been  deemed  advisable  to 
give  full  effect  to,  and  charge  off,  the  en- 
tire shrinkage  representing  the  difference 
between  the  cost  to  the  company  of  raw 
materials  on  hand  and  the  market  value 
of  the  same,  and  also  to  the  reduction 
in  value  of  in  process  and  finished  mer- 
chandise on  hand,  based  on  lower  ma- 
terial, labor  and  overhead  charges,  as 
well  as  settlements  for  the  cancellation 
of  certain  rubber  contracts.  The  shrink- 
age in  inventory  on  this  basis  aggre- 
gated $3,193,086  and  payments  made  in 
settlement  of  contracts  amounted  to 
$215,951  for  an  aggregate  of  $3,409,037. 
This  action  resulted  in  a  net  loss  for 
the  year  of  $617,878,  the  net  profit  of 
the  company  prior  to  the  charging  off 
of  the  items  referred  to  amounting  to 
$2,791,158.  It  should  also  be  stated  that 
this  profit  was  practically  all  earned  in 
the  first  six  months  of  1920." 
-The  company  on  Dec.  31,  officials  state, 
was  obligated  on  unfilled  purchase  con- 
tracts for  raw  materials,  the  aggregate 
purchase  price  of  which  was  $1,500,000 
above  the  market  price  prevailing  on 
that  date.  The  portion  of  this  which 
will  result  in  final  loss  to  the  company 
is  said  to  depend  on  the  basis  of  final 
adjustment  or  liquidation  of  these  pur- 
chases. 

The  company  has  current  assets  of 
more  than  $14,000,000,  based  on  the  con- 
servative valuation  of  the  inventory.  Of 
these  assets  approximately  $2,000,000  is 
in  cash  on  deposit.  The  total  current 
liabilities  are  listed  at  $8,676,000. 
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announced.  Proxies  are  coming  in  slow, 
however,  and  may  necessitate  an  eleventh 
hour  postponement  of  the  stockholders 
meeting  now  set  for  March  4. 

Inadequate  post  office  facilities  at 
Akron  are  held  responsible  by  Goodyear 
officials,  for  the  fact  that  proxies  are 
coming  in  slowly.  It  was  found  that 
many  of  the  registered  letters  containing 
notices  and  proxy  blanks,  issued  to  Good- 
year stockholders,  were  held  at  the 
Akron  post  office  for  nearly  a  week  be- 
fore  being   distributed  for  delivery. 

Proxies  already  received,  however,  in- 
dicate a  readiness  upon  the  part  of  stock- 
holders to  give  the  company  a  vote  of 
confidence  by  ratifying  the  refinancing 
plans,   Goodyear   officials  say. 


Goodyear  Stockholders 

Indicate  Preference 

AKRON,  Feb.  26— Less  difficulty  is  be- 
ing experienced  in  gaining  the  consent 
of  the  Goodyear  Tire  &  Rubber  Co.  stock- 
holders to  the  company's  refinancing 
program  involving  $85,000,000,  than  was 
encountered  in  securing  ratification  of 
the  original  plans  which  involved  only 
$60,000,000,  officer    of  tre  company  have 


Templar  Opposition 

Fails  to  Materialize 

CLEVELAND,  March  2— N.  P.  Cly- 
burn,  chairman  of  a  minority  stock- 
holders' committee,  was  represented  at 
the  meeting  of  stockholders  of  Templar 
Motors  Corp.  to-day  by  F.  S.  Monnett, 
but,  according  to  President  M.  F.  Bram- 
ley,  had  proxies  representing  less  than 
1   per  cent  of  the  stockholders. 

The  board  of  directors  was  re-elected 
with  one  exception,  that  being  the  re- 
placement of  A.  M.  Dean,  chief  engineer 
of  the  company,  for  Attorney  John 
Orgill.  Others  elected  were  W.  M.  Patti- 
son,  W.  O.  Cooper,  D.  C.  Reed  and  M.  F. 
Bramley.  The  organization  meeting  will 
take  place  later. 

President  Bramley  said  the  company 
sold  40  cars  ih  October,  November  and 
December,  20  in  January,  and  68  in 
Februai-y,  and  that  orders  have  been 
taken  for  162  for  March  and  April  de- 
livery. 

"We  have  350  cars  finished  and  350 
in  process  of  construction,"  Bramley 
said  last  night.  "We  are  employing  165 
men  of  a  normal  number  of  about  900." 


Discontinue  J.  L.  Planes 

'  Pending  Investigation 

WASHINGTON,  March  1— Coincident 
with  the  House  resolution  directing  the 
Postmaster  General  to  submit  complete 
information  as  to  the  purchase  and  oper- 
ation of  Junker  planes  in  the  air  mail 
service  the  Post  Office  Department  ad- 
vised Automotive  Industries  that  they 
had  discontinued  the  use  of  the  J.  L. 
planes  until  additional  tests  could  be 
made  to  determine  their  mechanical  im- 
perfections. It  was  also  stated  that  the 
air  mail  service  had  employed  engineer- 
ing experts  for  improving  and  standard- 
izing the  Liberty  motors  which  are  now 
used    almost    exclusively   by   the    service. 


CREDITORS  DIRECT  PREMIER 

INDIANAPOLIS,  March  1— A  new 
committee  of  creditors  has  virtually 
taken  charge  of  the  affairs  of  the  Premier 
Motor  Corp.  This  committee  is  headed 
by  B.  L.  Craig  of  the  R.  M.  Collins  Co. 
of  St.  Louis,  The  other  membei  ari 
B.  H.  Miller  of  the  American  Foundry 
Co.  of  Indiana,  ana  C.  B.  Reynolds  of 
the  B.  F,  Goodrich  Co. 
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Keystone  Tire,  Buyer 
of  A.  E.  F.  Surplus 

Practically  All  of  Stock  of  350,- 

000  Tires  Purchased — May 

Impose  Excise  Tax 

NEW  YORK,  March  2— Through  in- 
formation released  by  the  Under  Secre- 
tary for  Liquidation  of  Stocks  of  the 
French  Government,  it  is  learned  that  all 
but  12,800  tires  of  the  350,000  A.  E.  F. 
surplus  has  been  bought  by  the  Keystone 
Tire  &  Rubber  Co.  of  this  city.  Infor- 
mation was  declined  at  the  Keystone 
offices  here  as  to  the  number  which  have 
been  already  returned  to  the  United 
States  or  as  to  the  sizes  of  the  tires. 

Of  the  total  of  337,200  tires  bought  by 
the  Keystone  company,  about  200,000  are 
pneumatics  and  150,000  solids.  They  are 
all  of  standard  makes,  and  the  pneu- 
matics, for  the  most  part,  are  said  to  be 
odd  sizes.  Information  on  the  number 
of  tires  involved  in  the  sale  was  obtained 
by  the  Rubber  Association  from  the 
American  Ambassador  in  Paris. 

It  is  understood  that  no  excise  tax  was 
imposed  on  these  tires  at  the  time  of  sale 
to  the  War  Department  and  that  action 
will  now  be  taken  to  assess  this. 


N.A.C.C.  Offers  $5000 

for  Essays  on  Safety 

NEW  YORK,  March  3— Prizes  to- 
taling $5000  will  be  offered  by  the  di- 
rectors of  the  National  Automobile 
Chamber  of  Commerce  to  school  children 
for  the  best  essays  on  the  prevention 
of  street  accidents  in  which  automobiles 
are  involved,  as  part  of  a  national  safety 
campaign  in  which  the  chamber  will  co- 
operate with  the  Playground  Association 
and  the  National  Safety  Council.  Ap- 
propriation of  the  prize  money  was  made 
at  the  directors  meeting  yesterday. 

Reports  on  car  shipments  showed  an 
increase  of  50  per  cent  for  February 
over  January.  February  shipments 
were  33  per  cent  of  February  1920  ship- 
ments. Reports  received  from  dealer 
organizations  in  20  sections  of  the  coun- 
try indicated  that  February  was  the  best 
month  since  September.  The  outlook  for 
March  and  April  was  pronounced  better 
yet.  Used  cars  were  reported  selling 
but  at  sacrifices  in  price. 


WEED  CHAIN  PATENT  UPHELD 

WILMINGTON,  DEL.,  March  1— In 
the  suits  of  the  American  Chain  Co. 
against  the  United  Auto  Stores,  Inc., 
Judge  Morris  in  the  U.  S.  District  Court 
here,  entered  the  final  decree  Feb.  25 
holding  Weed  patent  No.  768495  of  the 
reversible  chain  grip  to  be  valid  and  in- 
fringed by  the  grips  made  by  George  J. 
Campbell  and  sold  by  the  United  Auto 
: It  was  also  held  that  the  in- 
fringing grips  were  finished  in  a  style  or 
dress  that  so  closely  imitated  the  weed 
grips  made  by  the  American  Chain  Co. 
as   to   constitute   unfair   competition; 
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Export  Shipments 

Continue  to  Gain 

January  Shows  Drop  in  Cars  and 
Trucks  but  Parts  Consign- 
ments Increase 

WASHINGTON,  March  1— Foreign 
trade  in  automotive  products  as  a  whole 
showed  a  marked  tendency  toward  ex- 
pansion, according  to  statistics  prepared 
by  the  Bureau  of  Foreign  and  Domestic 
Commerce  on  International  trade  dur- 
ing January.  While  demand  for  pas- 
senger cars  and  trucks  fell  off  slightly 
as  compared  with  January  of  last  year, 
shipments  of  automobile  parts,  not  in- 
cluding engines  and  tires,  doubled. 
There  were  unmistakable  evidences  of  a 
stimulated  demand  for  foreign  cars  on 
domestic  markets,  as  the  record  shows 
that  fifty-four  automobiles  valued  at 
$94,653  were  imported  during  January, 
1921,  as  against  thirteen  cars  and  a 
valuation  of  $28,694  in  the  correspond- 
ing period  last  year. 

Totals  for  the  seven  months  ending 
January,  1921,  indicate  that  the  cul- 
tivation of  foreign  markets  is  quite  suc- 
cessful and,  that  based  on  the  showing 
for  seven  months,  exports  of  automo- 
biles and  trucks  will  reach  unpre- 
cedented proportions  by  June  30.  There 
has  been  a  curtailment  in  the  demand 
for  automobile  and  marine  engines,  but 
this  decrease  has  been  to  a  large  extent 
offset  by  substantial  increases  in  ex- 
ports of  stationary  and  tractor  engines. 
One  of  the  noticeable  developments  of 
the  foreign  trade  for  January  was  the 
heavy  demand  for  American  motorcycles. 

As  to  imports  and  reimportation  of 
automobiles,  the  official  figures  show  that 
foreigners  are  gradually  finding  a  mar- 
ket for  their  products  in  this  country. 
For  the  seven  months  of  the  present 
fiscal  year  ending  January,  there  were 
860  cars  valued  at  $905,093  imported,  as 
against  97  cars  with  a  valuation  of 
$137,636  for  the  corresponding  period 
in  1920.  Imports  of  automobile  parts 
increased  in  about  the  same  proportion. 
The  value  of  these  imports  for  the  seven 
months  ending  January,  1921,  was  $860,- 
122,  as  compared  with  $286,589.  In 
January,  1920,  automobile  parts  im- 
ported were  valued  at  $34,191,  while  for 
the  same  month  this  year  they  increased 
to  $93,841. 
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the  Warman  Brass  &  Aluminum  Co., 
Cincinnati;  E.  F.  Goodwin,  cashier  First 
National  Bank,  Ypsilanti,  and  M.  M. 
Reed,  president  Ypsilanti  Savings  Bank. 
The  five  committee  men  represent  the 
largest  amounts  owed  by  the  corporation. 
The  committee  was  empowered  by  cred- 
itors assembled  to  act  for  them  in  ex- 
tending further  time  for  the  payment  of 
debts,  and  to  act  with  corporation  offi- 
cials in  working  out  an  agreement. 

Bethlehem  Stockholders 

Find  Position  Serious 

ALLENTOWN,  PA.,  March  2— Affairs 
of  the  Bethlehem  Motors  Corp.  are  de- 
clared discouraging  by  the  stockholders' 
committee  after  an  investigation  of  the 
affairs  of  the  company.  The  statement 
of  the  committee  follows  : 

"The  committee  has  examined  a  're- 
port on  examination  of  account'  of  Aug. 
25,  1920,  and  this  report  and  information 
which  has  been  obtained  from  other 
sources  is  most  discouraging.  Assets 
taken  over  by  the  receiver  for  the  com- 
pany consist  of  total  assets  of  $4,396,- 
707,  of  which  $2,685,567  are  considered 
current  assets.  Total  liabilities,  all  of 
which  are  current,  are  $3,222,544. 

"Seriousness  of  the  situation  from 
viewpoint  of  stockholders  is  indicated  by 
an  analysis  of  the  statement.  The  cor- 
poration's liabilities  amounted  to  $3,322,- 
548,  against  which  is  had  only  $620,963 
of  readily  liquid  assets.  Value  of  inven- 
tory (which  under  recent  and  present 
condition  of  automobile  industry  must 
be  regarded  as  far  from  readily  liquid) 
was  $2,064,003.  Accepting  the  inventory 
at  that  figure  and  assuming  it  to  be 
readily  liquid,  current  liabilities  exceed 
current  assets  by  $536,977. 

"The  committee  frankly  states  that  in 
face  of  the  figures  the  situation  is  dis- 
couraging, but  it  is  not  without  hope  that 
if  conditions  in  the  industry  change  for 
the  better  and  proper  management  and 
adequate  working  capital  can  be  obtained, 
a  reorganization  or  adjustment  can  be 
had  which  will  materially  improve  the 
present  situation  of  the  stockholders." 


Creditors  Committee 

to  Confer  With  Apex 

YPSILANTI,  MICH.,  March  1— Cred-  ' 
itors  of  the  Apex  Motor  Corp.  to  the 
number  of  35  have  selected  a  creditors 
committee  to  handle  the  accounts  owed 
by  the  corporation  in  behalf  of  creditors 
by  such  agreement  as  the  committee  can 
enter  into  with  officials  of  the  corpora- 
tion. The  committee  is  headed  by  John 
French,  president  and  general  manager 
of  the  Michigan  Stamping  Co.,  Detroit; 
W.  E.  Hobell,  treasurer  of  the  Franklin 
Press,  Detroit;  Andrew  Hochstrasser,  of 


Kissel  Drops  Equipment 

and  Lowers  Price  $700 

HARTFORD,  WIS.,  Mar.  1— by  using 
wood  wheels  instead  of  wire  wheels, 
eliminating  the  bumper,  snubbers,  clock 
and  some  minor  articles,  the  Kissel 
Motor  Car  Co.,  has  been  able  to  place 
the  De  Luxe  touring  car  minus  the  De 
Luxe  fittings  on  the  market  for  $2775 
which  is  $700  under  the  price  of  the 
more  elaborately  fitted  model.  All  other 
details  remain  as  before. 

BRISCOE  TO  TAKE  INVENTORY 

JACKSON,  MICH.,  March  1— Briscoe 
Motors  Corp.  will  be  closed  for  approx- 
imately 10  days  for  the  purpose  of  tak- 
ing the  annual  inventory,  Feb.  28  being 
the  closing  of  the  fiscal  year.  In  making 
the  announcement  officials  took  occasion 
to  emphasize  that  the  shut  down  merely 
was  for  inventory  purposes  and  in  no 
sense  due  to  lack  of  business. 


March  S,  19S1 

Parts  Service  Cuts 
Profits  of  Dealers 

Truck  Makers   Fear  Limiting  of 

Business  to  Sales — To  Confer 

Further 

CHICAGO,  Feb.  25— Representatives 
of  the  Motor  Truck  Manufacturers  As- 
sociation and  parts  and  unit  makers  met 
at  an  all-day  session  at  the  Hotel  La 
Salle  yesterday  to  discuss  the  question 
of  service  and  distributing  stations 
which  the  manufacturers  of  parts  and 
units  have  been  establishing  throughout 
the  country  and  which,  it  is  felt,  will 
affect  more  and  more  as  time  goes  by 
the  business  of  the  truck  dealer. 

The  discussion  brought  no  tangible 
results  though  it  indicated  that  there  is 
very  little  disposition  on  the  part  of 
the  parts  and  unit  makers  to  relinquish 
the  ground  they  have  already  gained  or 
to  stop  from  continuing  to  establish 
stations  with  the  ultimate  view  of 
twelve  hour  service.  It  is  expected  that 
they  will  adopt  a  program  of  future 
procedure  in  the  matter  of  opening  up 
new  territory  and  will  submit  it  to  the 
truck   manufacturers   for   suggestions. 

The  invitation  for  the  conference  was 
extended  by  the  truck  association  and 
was  accepted  by  a  large  number  of  the 
parts  and  unit  makers  who  either  have 
already  established  stations  or  are  con- 
templating doing  so.  New  phases  of  the 
situation  are  continually  cropping  out, 
making  a  satisfactory  solution  of  the 
problem  equally  difficult  for  both 
branches  of  the  industry.  The  difficulties 
will  be  settled  at  conferences. 

Individual  service  and  distributing 
stations  for  parts  and  units  were  started 
by  the  makers  several  years  ago,  but 
not  until  recently  has  the  expansion  been 
so  great  as  to  cause  the  truck  manufac- 
turers to  take  action.  Now  there  is  a 
determined  move  on  the  part  of  the 
manufacturers  to  do  something  that  will 
meet  the  situation. 

Would   Combine   Stations 

There  are  indications  that  in  cities 
where  one  part  is  being  handled  by  a 
parts  maker  distributer,  this  same  dis- 
tributer will  take  on  the  product  of 
some  other  parts  maker,  thus  doing  away 
with  a  multiplicity  of  parts  station  in 
any  one  community.  The  expansion  of 
such  stations  necessarily  will  affect  the 
regular  truck  station  handling  service, 
for  where  a  part  can  be  purchased  from 
a  parts  station  direct  service  will  be 
done  either  at  that  station  or  at  a  re- 
pair shop  nearby  in  cases  where  the 
parts  distributer  does  not  handle  service. 

Such  a  condition  will  mean  that  the 
truck  dealer  or  distributer  service  sta- 
tion will  find  its  profits  from  the  service 
end  of  the  business  considerably  cur- 
tailed unless  some  arrangement  can  be 
effected  whereby  as  complete  a  stock  of 
parts  can  be  carried  as  that  carried  by 
the  parts  distributer  and  that  the  dealer 
or  distributer  of  trucks  will  find  his  sole 
business  to  be  in  selling  trucks. 
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Atlas  Wheel  Co.,  Cleveland,  is  to  erect  a 
new  factory  that  will  have  a  maximum 
capacity  of  3000  wheels  per  day.  The  present 
plant  of  the  company  has  been  outgrown. 
Announcement  about  the  new  factory  was 
made  at  the  annual  meeting  of  stockholders. 
Directors  re-elected  were:  H.  P.  Arnt,  David 

D.  Walker,   H.   A.   Duetemeyer,   E.   S.   Reed, 

E.  E.  Ledeger,  M.  McC.  Everhard  and  E.  A. 
Fischer.  Arnt  was  chosen  president.  Ever- 
hard  vice-president  and  Walker  treasurer. 

Nash  Motors  Co.  is  starting  work  this  week 
on  tne  construction  of  another  machine  shop 
unit  of  its  new  four-cylinder  car  division 
works  in  Milwaukee.  The  main  shops  were 
completed  late  last  fall  and  the  plant  is  now 
in  operation  on  a  regular  schedule.  The 
present  work  is  a  continuation  of  the  original 
plans  of  the  Milwaukee  plant  project,  which 
will  cover  about  two  years  of  construction 
work. 

Packard  Electric  Co.,  manufacturers  of 
Packard  transformers  and  Packard  starting, 
ignition  and  lighting  cable,  has  moved  its 
New  York  offices  to  the  Printing  Crafts  Bldg., 
Eighth  Avenue  at  Thirty-fourth  Street. 
J.  Ed.  Erickson,  manager  for  the  New  York 
district,  is  in  charge. 

Robertshaw  Mfg.  Co.  has  moved  the  sales 
office  of  the  industrial  department  from  New 
York  to  the  factory  at  Youngwood.  Pa. 
\Y.  D.  Crouch,  sales  manager  of  the  indus- 
trial department,  has  been  made  general 
sales  manager  over  both  the  industrial  and 
domestic  departments. 

General  Motors  Corp.  will  change  the 
name  of  the  new  Durant  Building,  Detroit,  to 
the  General  Motors  Building.  W.  C.  Durant 
has  resigned  as  president  and  director  of  the 
Durant  Building  Corp.  and  A.  P.  Sloan,  Jr., 
has  been  chosen  to  succeed  him. 

Apple  Electrical  Mfg.  Co.  has  been  organ- 
ized in  Dayton,  Ohio,  with  a  capital  of 
1500,000  cumulative  preferred  stock  and  5000 
shares  of  common  stock  of  no  par  value,  to 
manufacture  a  line  of  dynamo-electrical 
machinery. 

Consolidated  Instrument  Co.  has  been 
formed  with  offices  in  New  York,  to  render 
service  in  connection  with  all  types  of  speed 
indicating  and  recording  instruments  and 
devices. 

Kant  Kut  Tube  Products  Co.  has  been  or- 
ganized in  Indianapolis  to  take  over  the 
ignition  wire  tube  department  of  the  E.  C. 
Atkins  Co. 

Cutler- Hammer  Mfg.  Co.  held  a  general 
salis  meeting  in  Milwaukee  Feb.  14  to  19. 
which  was  attended  by  all  district  office  man- 
agers. 

Stewart  Mfg.  Corp.,  Chicago,  has  opened 
a  permanent  Cleveland  office  under  the  man- 
agement of  E.  P.  Grismer. 

Grant  Motor  Car  Corp.  announces  that  It 
ha»  discontinued  the  building  of  trucks  In- 
definitely. 

Calumet  Truck  Body  Corp.  will  name  Its 
new  product  the  Calumet  All-Purpose  Truck 
Body. 
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750  is  employed,  this  total  representing 
about  50  per  cent  of  the  normal  force.  A 
five  day  week  schedule  will  prevail  at 
the  plant  for  the  present. 

"We  will  ask  the  men  to  give  us  their 
best  efforts  and  there  will  be  no  cut  in 
wage,"  said  President  Hartwig.  "The 
five-day  week  plan  will  be  maintained 
until  increased  business  justifies  a  full 
week." 
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LIBERTY   STARTER  RESUMES 

DETROIT,  Feb.  25— Liberty  Starter 
Co.  which  makes  the  majority  of  starters 
for  Ford  cars  and  which  has  been  closed 
more  than  two  months,  has  reopened  with 
a  few  hundred  men  and  the  force  will  be 
increased   steadily   until    a   maximum   of 


Stewart- Warner  Raises 

$2,000,000  New  Capital 

CHICAGO,  Feb.  28— The  Stewart- 
Warner  Speedometer  Corp.  has  sold  to 
the  Central  Trust  Co.  of  Illinois  $2,000,- 
000  of  8  per  cent  five  year  convertible 
bonds  to  finance  the  purchase  of  the 
business  of  the  Van  Sicklen  Speedometer 
Co.,  to  pay  bank  loans  which  amounted 
to  $200,000  on  Dec.  3,  and  to  reimburse 
the  treasury  of  the  Stewart-Warner 
Corp.  for  improvements  made  in  the 
last  few  years  from  surplus  and  earn- 
ings. The  bonds  will  be  convertible  into 
Stewart- Warner  stock  at  $40  a  share. 

The  products  of  the  Van  Sicklen 
Speedometer  Co.,  which  is  of  the  air 
type,  will  add  variety  to  the  Stewart- 
Warner  line  which  is  of  the  magnetic 
type.  This  is  the  second  competitor 
taken  over.  The  Warner  Instrument  Co. 
was  acquired  in  1912,  the  consolidation 
forming  the  basis  for  the  present  cor- 
poration. 

New  Air-Cooled  Car 

for  Fall  Production 

PHILADELPHIA,  Feb.  25— The  newly 
organized  Fox  Motor  Car  Co.,  whose 
president  is  Ansley  H.  Fox,  head  of  the 
A.  H.  Fox  Gun  Co.,  will  open  its  plant 
at  Tabor,  next  week.  The  factory  has 
100,000  feet  of  floor  space  and  improved 
machinery  and  equipment.  It  is  expected 
that  the  new  car  will  be  placed  on  the 
market  in  the  fall.  It  is  planned  to  pro- 
duce no  less  than  2000  cars  the  first 
year.  The  Fox  car  will  be  new  in  de- 
sign, embodying  an  air-cooled  system. 
The  price  of 'the  touring  car  will  be 
$3500. 

Ansley  H.  Fox  maintains  an  office  at 
Broad  and  Huntingdon  streets.  Louis  E. 
Fifer  is  secretary.  The  directors  are 
the  foregoing  and  S.  M.  Germane,  Col- 
onel_  Sheldon  Potter,  formerly  director 
of  Public  Works  of  Philadelphia;  Budd 
G.  Nice,  Frank  H.  Schrenk,  M.  A.  Sher- 
ritt  and  Walter  J.  Rice. 

INDEPENDENT    TO     MAKE    TRUCK 

YOUNGSTOWN,  OHIO,  Feb.  28— The 
Independent  Motor  Truck  Co.  announces 
that  it  will  get  into  production  soon  on 
a  'i'i-ton  vehicle  which  has  passed  all 
tests  satisfactorily.  The  company  has 
been  in  process  of  development  for  three 
years  and  now  has  a  capitalization  of 
$1,000,000.  A  recent  combination  has 
given  it  control  of  two  truck  body  fac- 
tories and  it  is  expected  other  units  will 
be  added  in  the  near  future.  It  is  un- 
derstopd  that  a  speed  wagon  to  sell 
around  $1500  will  be  put  out  in  the 
spring. 


IRON  and  steel  prices  continue  In  the 
'  twilight  zone.  Sagacious  automotive  pur- 
chasing agents,  however,  are  not  permitting 
the  numerous  smoke  screens  that  make  for 
still  lower  visibility  to  warp  their  Judgment 
of  market  conditions.  Newspaper  reports 
"play  up"  dally  price  cuts  by  this  or  that 
producer  when,  In  fact,  such  cuts  do  not 
represent  new  reductions  but  merely  signify 
that  the  individual  Interest  named  has  fallen 
in  line  with  the  price  levels  previously  estab- 
lished by  other  "independents."  Because  of 
its  cumulative  character  this  sort  of  publicity 
tends  to  create  the  impression  that  the  mar- 
ket has  declined  to  much  lower  levels  than  it 
really  has,  and  to  enhance  the  danger  of  an 
unnatural  rebound  in  prices.  Prices  for  steel 
are  still  more  than  double  what  they  were  in 
1914,  although  27'/2  per  cent  below  those 
prevalent  a  year  ago.  There  Is  a  disposition 
among  sheet  rolling  mills  in  the  Youngstown 
district  to  make  concessions  for  second  quar- 
ter deliveries,  the  general  anticipation  being 
that  there  will  be  a  sharp  reduction  In  the 
wage  schedules  of  sheet  mill  workers  for  the 
March. April  period.  After  all,  however,  the 
market's  true  test  these  days  is  the  reception 
accorded  to  individual  bids  and,  in  what 
little  new  business  Is  being  placed  for  auto- 
motive consumption,  this  procedure  is  being 
religiously  followed.  A  Middle  West  buyer 
offered  the  other  day  to  take  on  1000  tons  of 
malleable  iron  at  $25  a  ton.  According  to 
latest  reports,  he  has  not  yet  succeeded  In 
securing  an  acceptance  at  that  level,  the 
producers  asking  $27,  valley.  It  Is  quite 
likely,  however,  that  a  compromise  offer  on 
the  prospective  buyer's  part  of,  say  $26, 
would  have  proved  acceptable.  The  situation 
with  reference  to  pig  Iron  must  be  consid- 
ered apart  from  the  outlook  for  steel.  The 
former  simply  can  not  absorb  the  enhanced 
freight  rates  without  showing  a  sharp  bulge 
over  pre-war  levels.  In  the  case  of  finished 
steel,  this  increment  In  costs  Is  spread  over  a 
much  higher  ton  price  and  the  unavoidable 
bulge,  expressed  in  per  cent,  therefore  Is 
more    slight. 

Pig  Iron — What  few  round  tonnage  sales 
are  consummated  are  negotiated  at  prices 
that  remain  undisclosed.  The  nominal  mar- 
ket price,  $27,  valley,  for  malleable  and  No.  2 
foundry,  applies  solely  to  carload  transac- 
tions. Steel  makers  are  reported  to  have 
sold  some  "off-grade"  basic  at  $24,  valley. 
The  "off-grade"  qualification  Is  obviously  for 
the  purpose  of  not  hurting  the  market. 

Steel — Slightly  improved  movement  of  steel 
bars  to  automotive  parts  manufacturers  is 
reported.  Cold-finished  bars  could  be  had  on 
fresh  orders  at  as  low  as  3.25c,  although  the 
hot-rolled  bar  market  is  still  at  2.10c,  Pitts- 
burgh, and  producers  of  the  cold-rolled 
figure  on  a  differential  of  $25  per  ton.  Cold- 
rolled  strip  steel  is  quoted  at  around  6c. 
Reinstatement  of  parts  orders  by  the  Ford 
Motor  Co.  is  expected  to  quicken  shipping 
orders  on  old  contracts.  Sheet  prices  are 
working  toward  lower  levels  and  3.85c.  for 
black  has  been  spoken  of  for  representative 
second  quarter  deliveries. 

Copper- — Although  tonnages  Involved  are 
lifjht,  a  little  copper  Is  moving  to  the  auto- 
motive brass  foundries  In  the  Middle  West 
and  Connecticut  valley.  While  producers 
maintain  13c  as  their  price,  so  as  not  to 
Injure  the  sale  of  the  $40,000,000  bond  Issue 
reently  put  on  the  market,  sales  In  the  "out- 
Kiile"    market  have   been  as  low  as  12l£c. 

Tin — Considerable  Chinese  tin  Is  eomlnff 
in.    and    this   grade    Is   more   actively    offered 
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C.  M.  Hall  Lamp  Co.  shows  total  assets  of 
$1,539,988.27  in  its  annual  report  as  of  Dec. 
31,  compared  with  $1,561,007.83  the  previous 
year.  Current  assets  were  $1,007,925.64  and 
current  liabilities  $29,994.75,  against  current 
assets  of  $1,037,213.52  and  current  liabilities 
of  $254,375.26  in  1919.  Net  working  capital 
was  $977,930.89,  compared  with  $782,838.26  the 
previous  year.  Fixed  assets  less  depreciation 
reserve  are  appraised  at  $523,867.66.  Surplus 
is  $164,612.75  as  against  $211,251.76.  No 
change  was  made  in  reserves  for  contin- 
gencies amounting  to  $345,380.81. 

General  Motors  Corp.  has  sent  a  letter  to 
common  stockholders  informing  them  that 
they  will  be  given  an  opportunity  to  pur- 
chase sufficient  fractional  stock  warrants  to 
complete  one  full  share  of  stock  or  to  dispose 
of  their  present  holdings  of  fractional  stock 
warrants  totaling  less  than  one  share  in  each 
case.  The  price  paid  will  be  the  bid  price  for 
General  Motors  common  stock  as  quoted  at 
the  close  of  business  on  the  New  York  Stock 
Exchange  the  day  previous  to  the  one  on 
which  the  order  is  received. 

U.  S.  Radiator  Corp.,  in  its  statement  as  of 
Jan.  31,  reports  the  most  successful  year  in 
the  company's  history,  with  gross  earnings 
of  $1,321,568.98,  compared  with  $1,113,828  the 
previous  year  and  $1,227,458  in  1918,  the  com- 
pany's best  previous  year.  Operating  profits 
were  $1,220,214.68  and  total  income  less  in- 
terest charges  was  $1,130,674.65.  Net  earnings 
were  $927,059.51,  after  charges  of  $203,615.14 
for  depreciation  on  plant  and  equipment. 
This  total  was  approximately  $150,000  greater 
than  in  1918. 

White  Motors  Co.  shows  an  operating  profit 
after  deducting  all  administrative  expenses, 
but  before  providing  for  depreciation  in  in- 
ventories, amounting  to  $3,486,704.  Reduction 
of  inventories  from  cost  to  market  values 
amounted  to  $1,193,927,  leaving  an  operative 
profit  of  $2,292,776.  The  net  profit  available 
for  dividends  on  the  capital  stock  was  $2,410,- 
014.  This  is  equivalent  to  $4.82  a  share. 
Gross  sales  for  the  year  were  $51,998,122  as 
compared  with  $41,667,696  in  1919. 

General  Aluminum  &  Brass  Mfg.  Co.  re- 
ports for  1920  a  surplus  of  $82S, 390.17  and  net 
worth  of  $3,017,340.17.  Manufacturing  inven- 
tories were  $1,118,583.66.  current  liabilities 
$526,723.80  and  net  current  assets  $1,166.- 
375.88.  Plant  account  depreciation  is  given 
as  $1,850,864.29,  while  $72,256.26  is  due  from 
employees  on  stock.  Cash  on  hand  is  $22,- 
690.45  with  accounts  receivable  $227,6S2.22. 

American  Bosch  Magneto  Corp.  reports  net 
profits  for  1920  of  $945,700,  which  is  equal  to 
$9.45  a  share  on  the  100,000  shares  of  capital 
stock  outstanding.  In  1919  net  profits  were 
$921,963,  equal  to  $9.21  a  share,  but  in  that 
year  it  was  not  forced  to  write  off  anything 
for  inventory  adjustment.  Inventories  at  the 
close  of  1920  were  carried  at  $4,344,727,  com- 
pared with  $2,928,582  at  the  end  of  1919. 

Michigan  Stamping  Co.  reports  surplus  of 
$316,974.71  with  total  assets  of  $4,352,881.49  as 
of  Dec.  31.  Total  sales  are  given  as  $4,804,- 
142. 5C  and  accounts  receivable  $664,195.84. 
Plant  account  is  $1,963,752.94  and  merchan- 
dise inventory'$l, 346, 619.85.  Reserves  for  de- 
preciation are  $290,916.77,  and  for  Federal 
taxes  for. 1920  $70,000. 

American-La  France  Fire  Engine  Co.,  Inc., 
and  subsidiary  companies,  report  net  profits 
after  Federal  and  Canadian  taxes  "f  $597,074, 
which  after  all  Poi  preferred  and  com- 
mon stock  dividends  leaves  a  surplus  of 
$252,308.  With  the  previous  surplus  the  com- 
pany now  has  a  total  of  $1,405,010. 
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Hood  Rubber  Co.  reports  sales  for  1920  as 
$32,867,000.  which  compares  with  $25,444,016 
in  1919.  Tire  sales  were  $8,700,000,  against 
$6,500,000  in  1919.  The  balance  sheet  shows  ' 
an  increased  surplus  of  over  $1,000,000  after 
the  stock  dividend  of  $2,000,000  is  deducted 
from  surplus  of  Dec.  31,  1919. 

Kalamazoo  Chain  Co.  has  been  taken  over 
by  the  Hodges  Chain  Co.  of  Galesburg, 
Mich.,  which  has  just  been  organized  for 
$60,000.  with  $50,000  subscribed  and  $10,000 
left  in  treasury  stock. 

Kroyer  Motors  Co.  is  offering  the  $500,000 
unsold  portion  of  an  original  offering  of 
$1,500,000  7  per  cent  cumulative  preferred 
stock  at  par  ($100)  plus  a  100  per  cent  com- 
mon stock  bonus. 

Clum  Mfg.  Co.,  Milwaukee,  has  increased 
its  authorized  capitalization  from  $100,000  to 
$250,000,  to  accommodate  the  growth  of  its 
business.  Valentine  Fina  is  president  and 
general  manager. 

Autocar  Co.  has  declared  a  dividend  of  1V4 
per  cent  payable  March  10.  In  the  previous 
two  quarters  the  company  declared  quarterly 
dividends  of  2%  per  cent. 

Kelly-Springfield  Tire  Co.  has  declared  a 
quarterly  dividend  of  $1.50  a  share  on  the 
6  per  cent  preferred  stock  of  the  company, 
payable  April  1. 

Viking  Motors  Co.,  Detroit,  with  a  capital 
of  $100,000,  has  been  incorporated  to  build 
aircraft  motors  and  accessories. 

Portage  Rubber  Co.  stockholders  have 
formed  a  committee  to  take  care  of  the 
$1,500,000  refinancing  program. 

Plerce-Arrow  Motor  Car  Co.  has  declared 
a  quarterly  dividend  of  $2  a  share  on  pre- 
ferred stock,  payable  April  1. 


March  S,  1921 


Watson  Products  Seeks 

Funds  to  Continue  Plant 

SYRACUSE,  N.  Y.,  Feb.  28— At- 
torneys for  Milton  Delano,  receiver  for 
the  Watson  Products  Corp.,  have  ob- 
tained an  order  to  show  cause  why  he 
should  not  be  authorized  to  issue  $250,- 
000  worth  of  receivers  certificates  in 
order  to  continue  the  business  of  the 
company  under  a  schedule  prepared  by 
Albert  A.  Kessler,  president  of  the  com- 
pany, who  has  been  conducting  the  fac- 
tory for  the  receiver.  The  schedule  filed 
with  the  court  by  Kessler  shows  quick 
asests  of  $913,057  including  $74,554  in 
cash  and  the  remainder  in  inventories. 
The  statement  shows  that  a  reduction  of 
one-third  from  stock  prices  has  been 
made  from  the  current  value  of  the  in- 
ventory. • 

The  receivership  is  a  friendly  one  to 
permit  reorganization  of  the  Watson 
Products  Co.  as  the  Watson  Truck  Corp. 
The  old  company  owns  2001  shares  of 
the  common  stock  of  the  truck  corpora- 
tion. The  only  assets  of  the  new  com- 
pany consist  of  the  preferred  stock  of 
the  Dunkirk  Axle  Corp.  which  is  a  re- 
organization of  the  Empire  Axle  Co. 

Kessler  states  that  an  option  already 
has  been  given  for  the  sale  of  this  en- 
tire block  of  preferred  stock  in  the  axle 
company  and  that  "if  the  assets  of  the 
Watson  Products  Cor)),  should  be  merged 
with  the  assets  of  the  Watson  Truck 
Corp.  and  a  sale  should  be  made  under 
the  option,  it  would  create  a  •  large 
amount,  of  working  capital  for  any  com- 
pany  succeeding   to   its  business." 


Bank  Credits 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


NEW  YORK,  Mar.  3— The  money 
market  last  week  was  quiet  with  a  small 
supply  and  with  light  transactions.  Call 
money  ruled  at  7  per  cent  with  a  range 
of  6  per  cent  to  7  per  cent,  the  same  as 
the  previous  week.  Time  money  was 
unchanged  at  6V2  per  cent  to  7  per  cent 
for  60  and  90  day  paper  and  6%  to  6% 
per  cent  for  the  longer  maturities. 

The  week-end  statement  of  the  New 
York  Federal  Reserve  Bank  showed  a 
less  favorable  reserve  position.  Gold  re- 
serves declined  $12,512,000,  and  total 
cash  reserves  $13,873,000.  Total  bills  on 
hand  increased  $24,452,000  and  total 
earning  assets  $24,752,000.  Federal  Re- 
serve Notes  in  circulation  in  this  district 
increased  $4,392,000,  while  Federal  Re- 
serve Bank  Notes  decreased  $680,000. 

For  the  first  time  in  the  current  year 
the  reserve  ratio  of  the  Federal  Reserve 
Bank  as  a  whole  declined.  The  ratio  of 
gold  reserves  to  Federal  Reserve  notes 
in  circulation  after  setting  aside  35  per 
cent  against  net  deposits  declined  from 
58.5  per  cent  to  58.1  per  cent.  Gold  re- 
serves increased  $7,663,000.  Federal 
Reserve  notes  in  circulation  increased 
for  the  first  time  this  year  by  $14,262,- 
000.  Federal  Reserve  Bank  notes  de- 
clined $4,106,000.  Total  bills  on  hand 
increased  $35,475,000  and  total  earning 
assets  $35,227,000.  Net  deposits  in- 
creased $26,479,000  and  bills  discounted 
secured  by  Government  war  obligations 
increased  $13,793,000. 

The  London  money  market  appears  to 
be  in  about  the  same  strained  condition 
that  the  New  York  market  was  in  De- 
cember. Short  term  discounts  touched 
TV*  per  cent,  the  highest  since  the  No- 
vember panic  of  1890.  The  official  dis- 
count rate  of  the  Bank  of  England, 
which  is  ordinarily  "on  top"  of  the 
market,  is  only  7  per  cent.  Partly  re- 
sponsible for  this  money  tightness,  un- 
doubtedly, is  the  pressure  of  income  and 
excess  profits  taxes  which  are  due  by 
March  31,  the  end  of  the  fiscal  year. 


AJAX   PASSES   DIVIDEND 

NEW  YORK,  Feb.  28 — Directors  of 
the  Ajax  Rubber  Co.  have  decided  to 
pass  the  quarterly  dividend  of  1  per  cent 
on  the  common  stock.  The  dividend  was 
reduced  three  months  ago  from  $1.50  a 
share  to  $1.  The  action  of  the  directors 
was  influenced  by  the  poor  showing  made 
last  year.  They  felt  that  all  the  com- 
pany's resources  should  be  reserved  to 
finance  business  to  meet  the  demand  for 
tires  which  it  is  expected  will  increase 
with  the  approach  of  spring.  They  were 
informed  that  reports  from  dealers  in- 
dicate an  earlier  resumption  of  normal 
operations  than   had  been  expected. 

Stockholders  of  the  company  re-elected 
the  retiring  directors  with  the  exception 
of  Harold  W.  Stimpson,  who  declined  to 
serve  another  term.  Benjamin  Briscoe 
was  elected"  to  the  board  in  his  place. 
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Men  of  the  Industry 


G.  S.  Crane,  who  has  been  manager  of  the 
Cleveland  office  of  the  Cutler-Hammer  Mfg. 
Co.,  will  become  manager  of  controller  sales 
at  the  main  office  in  Milwaukee.  L.  B.  Tim- 
merman  will  be  in  charge  of  the  Cleveland 
office,  and  will  act  in  the  capacity  of  assist- 
ant to  A.  G.  Pierce,  manager  of  the  central 
district.  The  Cincinnati  office  will  become 
a  part  of  the  central  district  with  R.  I. 
Maujer  as  branch  manager.  E.  N.  Light- 
foot  will  assume  the  title  of  manager  of  the 
heating  department  with  headquarters  at  the 
.Vow   York   works. 

J.  G.  Utz,  who  was  associated  with  Chris- 
tian Girl  in  the  Perfection  Spring  Co.  and 
Standard  Parts  Co.  for  about  ten  years,  and 
who,  since  he  resigned  from  Standard  Parts. 
February  last,  has  devoted  a  part  of  his 
time  to  the  consulting  work  of  the  C.  G. 
Spring  Co.  and  the  balance  of  his  time  to 
expert  spring  consulting  for  automobile 
manufacturers,  has  arranged  to  give  up  his 
consulting  office  and  devote  all  of  his  time- to 
the  C.  G.   Spring  Co.  as  vice-president. 

George  C.  McMullen,  who  has  represented 
both  the  Timken  Roller  Bearing  Co.  and  the 
Timken-Detroit  Axle  Co.  in  the  Pacific  Coast 
territory  for  the  last  three  years,  will  in  the 
future  devote  his  entire  time  to  sales  engi- 
neering in  the  sole  interests  of  the  Timken 
Roller  Bearing  Co.  He  will  maintain  his 
offices  in  Room  450,  Monadnock  Bldg.,  San 
Francisco.  MeMullen's  former  assistant,  C. 
H.  Brooks,  will  take  care  of  the  business  of 
the  Timken-Detroit  Axle  Co. 

J.  F.  Richman,  one  of  the  old  guard  of  the 
automobile  business,  has  resigned  as  super- 
intendent and  production  manager  of  the 
Allen  Motor  Co.  of  Columbus.  Richman  has 
not  disclosed  his  plans  for  the  future,  but  it 
is  understood  that  a  private  enterprise  in 
Columbus  will  occupy  part  of  his  time. 
Richman  has  been  identified  with  the  auto- 
mobile industry  since  the  early  days  of  the 
OJds  Motor  Works  at  Lansing,  Mich. 

E.  C.  Shaw,  director  and  for  many  years 
vice-president  of  the  B.  F.  Goodrich  Co.,  has 
been  named  one  of  three  members  of  the  new 
state  board  of  administration  of  Ohio  by 
Governor  Harry  L.  Davis.  Shaw  has  ac- 
cepted the  appointment,  but  will  continue 
his  official  identification  with  Goodrich  as  a 
n  connection  with  his  new  duties. 

W.  W.  Clark,  export  manager  of  the  Hart- 
Parr  Co.,  has  Just  returned  from  a  four 
months'  business  trip  through  Europe.  He 
found  Europe  suffering  from  the  same  eco- 
nomical troubles  as  America,  but  with  condi- 
tions much  worse  on  account  of  the  unstable 
exchange  which  has  made  trade  almost  pro- 
hibitive. 

Frederick  P.  Nehrbas,  connected  with  the 
Motor  Corp.,  has  resigned,  effective 
March  1.  After  a  short  rest,  it  Is  his  inten- 
tion to  locate  along  the  Great  Lakes  or  In 
th>-  N'.w  England  States,  where  he  was  Inti- 
mately known  prior  to  locating  In  Indian- 
apolis. 

C.  B.  Rose,  for  the  last  few  months  super- 
visor of  the  Moline  Engine  Co.  plant,  has 
been  appointed  general  manager  and  will  be 
formally  elected  vlce-presld'nt  of  the  com- 
pany. Rose  will  continue  his  connection  with 
the  Moline  Plow  Co.  as  consulting  engineer. 

E.  Gruenewald,  who  has  been  associated 
with  the  R.  '&  V.  plants  since  1306.  Is  enter- 
ing the  field  as  consulting  engineer,  and  will 


continue  affiliations  with  the  R.  &  V.  organ- 
izations as'  consulting  engineer  for  both  the 
Moline  Engine  and  the  R.  &  V.  Motor. 

John  S.  Ogilvie  has  resigned  as  assistant 
treasurer  of  the  Mutual  Tire  &  Rubber  Co. 
and  as  treasurer  of  some  of  its  associated 
corporations  and  is  now  secretary-treasurer 
of  Horn,  Severson  &  Ogilvie,  Inc.,  general 
insurance  brokers.  New  York. 

Homer  M.  Eichelberger,  for  the  past  three 
years  associated  with  the  advertising  depart- 
ment of  the  Franklin  Automobile  Co.,  Syra- 
cuse, in  charge  of  production,  has  resigned, 
to  become  advertising  manager  of  the  Syra- 
cuse Washing  Machine  Corp. 

Albert  E.  Rosenberg  has  resigned  as  vice- 
president  and  purchasing  agent  of  the  E.  G. 
Mfg.  Co.  to  become  a  representative  for 
Claussen  Tube  Works,  Hardy  Mfg.  Co.,  U.  S. 
Metal  Goods  Co.,  Waldenburg  Bros,  and 
American  Auto  Lamp  Co. 

C.  E.  Franks  has  been  appointed  export 
manager  of  S.  F.  Bowser  &  Co.,  Inc.,  in  all 
export  markets  outside  of  Europe.  Ralph  G. 
Schulze,  former  export  manager,  has  been 
made  European  managing  director. 

Harry  P.  Meredith,  former  manager  of 
manufacturing  of  the  Curtiss  Aeroplane  & 
Motor  Co.,  Buffalo,  has  been  made  general 
works  engineer  of  the  Maxwell-Chalmers 
Motor  Co.,   Detroit. 

Frank  K.  Dolbeer,  one  of  the  old  timers  of 
the  Willys-Overland  organization,  has  re- 
signed as  treasurer.  The  duties  of  the 
office  will  be  taken  over  for  the  present  by 
J.   H.  Gherkins. 

J.  M.  Crawford,  chief  engineer  at  the  Allen 
Motor  Co.,  has  been  promoted  to  manufac- 
turing manager,  but  will  retain  charge  over 
all  engineering  departments. 

Mitchell  Mackie,  sales  manager  of  the 
Waukesha  Motor  Co.,  Waukesha,  Mich.,  has 
resigned,  effective  March  1.  His  plans  for 
the  future  are  not  announced. 

Robert  Rubin  has  been  added  to  the  engi- 
neering staff  of  the  Radcliffe  Turbine  Drive 
Co.,  New  York,  makers  of  the  new  turbine 
drive  for  motor  cars. 

Guy  C.  Core,  former  advertising  manager 
of  the  Jackson  Motors  Corp.,  Jackson,  Mich., 
has  Joined  the  Horstihg  Co.  advertising 
bureau,  Chicago. 

W.  H.  Eliis  and  C.  B.  Clarke  have  been 
ailded  to  the. sales  force  of  the  Hilo  Varnish 
Corp.,  Brooklyn. 

J.  Wesley  Bean,  formerly  secretary-treas- 
urer of  the  Acme  Universal  Joint  Co.,  Kala- 
mazoo, has  been  appointed  auditor  of  the  city 
of  Kalamazoo. 

C.  F.  Nelson,  of  Minneapolis,  has  accepted 
the  general  superintendency  of  the  plant  of 
the  Reed  Foundry  &  Machine  Co. 

C.  A.  Woodruff,  former  purchasing  agent 
for  the  Chalmers  Motor  Co.,  the  Saxon  Motor 
Car  Co.  and  the  Liberty  Motor  Car  Co.,  has 
joined  Briscoe  Motors  as  director  of  pur- 
i  has*  b 


SCHARTOW  FORMS  NEW  COMPANY 

MILWAUKEE,  Feb.  28— F.  E.  Schar- 
tow,  founder  and  president  of  the  Schar- 
tow  Mfg.  Co.,  which  moved  from  Racine, 
to  South  Milwaukee  about  a  year  ago, 
has  disposed  of  his  interests  and  has 
organized  the  Sehartow  Iron  Products 
Co.,  which  will  locate  a  plant  in  Racine. 
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It  will  manufacture  a  diversified  line  of 
automotive  equipment,  hardware,  etc. 
Work  is  under  way  on  a  foundry  and 
machine  shop  to  be  ready  about  March 
21. 

The  Sehartow  Mfg.  Co.  of  South  Mil- 
waukee, following  the  retirement  of 
Sehartow,  has  changed  its  corporate 
style  to  the  Midland  Co.  The  product, 
including  chains,  hardware,  harness  and 
saddlery  hardware,  etc.,  will  continue  to 
be  trade-marked  "Sharto."  The  present 
officers  are:  President,  R.  A.  Nourse; 
vice-president,  T.  E.  Ward;  secretary  and 
treasurer,  C.  P.  Nourse. 


W.  M.  Anthony  Retires 

as  Maxwell  Treasurer 

DETROIT,  March  1— W.  M.  Anthony, 
treasurer  of  the  Maxwell-Chalmers  or- 
ganization, has  resigned  to  take  effect 
today.  No  successor  has  been  appointed, 
but  it  is  understood  Walter  P.  Chrysler, 
chairman  of  the  management  committee, 
has  selected  a  man  for  the  post.  An- 
thony, who  is  70  years  old,  has  been 
with  Maxwell-Chalmers  a  long  time  and 
his  retirement,  according  to  officials,  is 
due  to  advanced  age.  It  became  known 
today  that  a  general  reorganization  of 
the  Maxwell-Chalmers  personnel  is  be- 
ing carried  out  with  the  idea  that  the 
company's  position  would  be  bettered  by 
the  induction  of  new  officials  into  several 
positions. 

The  reorganization  plan  started  with 
the  resignation  of  Roy  M.  Hood,  long- 
time purchasing  agent,  who  was  suc- 
ceeded by  A.  C.  Downey.  The  resigna- 
tion of  Ordon  Muir,  advertising  man- 
ager, who  was  succeeded  by  W.  J.  Mat- 
timore,  and  the  acquisition  of  A.  E. 
Barker  as  sales  manager  were  in  accord- 
ance with  the  determination  of  officials 
to  rejuvenate  the  organization.  An  offi- 
cial of  the  company  said  many  depart- 
ment heads  had  formed  friendships  and 
alliances  which  precluded  giving  their 
best  efforts  to  the  organization. 

President  Ledyard  Mitchell  said  to- 
day that  the  company,  at  the  time  of 
the  shutdown  last  July,  had  16,000  Max- 
well cars  on  hand  and  5500  Chalmers, 
of  which  10,000  Maxwell  and  4000  Chal- 
mers have  been  sold.  President  Mitchell 
said  the  company  is  turning  out  50  Max- 
wells and  20  Chalmers  daily. 


Stearns  Earnings  Show 

10  Per  Cent   Increase 

CLEVELAND,  Feb.  28— Profits  of 
the  F.  B.  Stearns  Co.  for  1920  exceeded 
those  of  1919  by  about  10  per  cent,  stock- 
holders were  informed  at  the  annual 
meeting.  Business  for  January  was  as 
good  as  in  the  same  month  of  1920  and 
the  company  now  is  operating  at  about 
95  per  cent  of  normal.  The  parts  busi- 
ness has  been  entirely  satisfactory  and 
the  company  now  makes  every  part  that 
goes,  into  the  Stearns  car. 

Richard  Garlick,  treasurer  of  the 
Youngstown  Sheet  &  Tube  Co.,  was 
elected  a  director  to  succeed  Paul  Wick 
of  Youngstown  who  resigned.  The  other 
directors  were  re-elected. 
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SHOWS 

Mar.  5-12 — Atlanta,  Annual  Au- 
tomobile Show,  Atlanta 
Automobile  Dealers'  Ass'n, 
Auditorium,  Virgil  Shepard, 
Mgr. 

Mar.  5-12 — Brooklyn,  Annual 
Automobile  Show,  Brook- 
lyn Motor  Vehicle  Dealers' 
Ass'n,  23d  Regiment  Ar- 
mory, George  C.  Lewis, 
chairman. 

Mar.  5-12 — Pittsburgh,  Annual 
Automobile  Show,  Auto- 
motive Ass'n,  Inc.,  Motor 
Square  Garden,  J.  J.  Bell, 
Mgr. 

Mar.  5-12 — Atlantic  City,  Annual 
Automobile  Show,  Auto- 
mobile Trade  Association 
of  Atlantic  City,  Million 
Dollar  Pier,  A.  H.  Gener- 
atzky,  Mgr. 

Mar.  7-12 — Syracuse,  N.  T.,  An- 
nual Automobile  Show. 
Syracuse  Automobile 
Dealers  Ass'n,  Armory, 
Howard    H.     Smith,     Mgr. 

Mar.  7-12 — Indianapolis.  Annual 
Automobile  Show,  Indiana- 
polis Automotive  Trade 
Ass'n,  Automobile  Bldg., 
State  Fair  Grounds,  John 
Orman,  Mgr. 

Mar.  7-12— Nashville,  Annual 
Automobile  Show,  Nash- 
ville Automobile  Trade 
Ass'n,    Page   Bldg. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Calendar 


Mar.  12-19 — Boston,  Annual  Au- 
tomobile Show,  Mechanics 
Bldg.  and  South  Armory. 

Mar.  14-19 — Omaha,  Annual  Au- 
tomobile Show,  Omaha 
Automobile  Trade  Ass'n, 
Inc.,  Omaha  Auditorium, 
C.    G.   Powell,    Mgr. 

Mar.  14-19— Washington,  Annual 
Automobile  Show,  Wash  - 
ington  Automobile  Dealers' 
Ass'n,  Rudolph  Jose, 
Chmn. 

Mar.  19-26— Detroit,  Annual 
Automobile  Show,  Detroit 
Automobile  Dealers'  Ass'n, 
Morgan-Wright   Building. 

April  3-9 — Denver,  Annual  Auto- 
mobile Show,   Auditorium. 

April  4-9 — Seattle,  Annual  Auto- 
mobile Show.  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 

April —  Chattanooga,  T  e  n  n., 
Spring  Automobile  Show, 
Chattanooga  Automotive 
Trade  Ass'n,  Sunday  Tab- 
ernacle, C.  A.  Noone,  sec'y. 


FOREIGN  SHOWS 


Mar 


23-28— Witwatersrand  Ag- 
ricultural Show  Including 
machinery  and  motors 
sections. 
April,  1921— Sofia,  Bulgaria, 
Tractor  Trials,  under  the 
Bulgarian  Ministry  of 
Agriculture. 


May  28,  1921  —  Czecho-Slovak 
International  Automobile 
Exposition  of  Cars, 
Trucks,  Tractors.  Motor- 
cycles and  Equipment. 
Prague. 

May  28-June  8 — International 
Automobile  Exhibition, 
Basle,   Switzerland. 

June,  1921 — Reykjavik,  Iceland, 
Agricultural  Exhibition — 
Agricultural  Machinery — 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

Oct.  5-16 — Paris,  France,  Paris 
Motor  Show,  Grand  Palais. 
Administration  de  l'Ex- 
position  Internationale  de 
l'Automobile,  51,  Rue  Per- 
golese,   Paris. 

Nov.  4-12  —  London,  British 
Motor  Show,  Society 
Motor  Mfrs.   and   Traders. 

CONVENTIONS 

May  4-7  —  Cleveland.  National 
Foreign    Trade   Council. 

May  17-19 — Buffalo,  Convention 
of  Factory  Service  Mana- 
gers, Auspices  of  Service 
Committee,  N.  A.  C.  C. 

Oct.  12-14.  1921— C  h  1  c  a  g  o 
Twenty-eighth  Annual 
Convention  National  Im- 
plement &  Vehicle  Ass'n. 

RACES 
July  24 — Grand  Prix,  De  Mans. 


March  3,  1921 


S.  A.  E.   MEETINGS 
Boston  section — March  18. 
Buffalo  section — April  19 — Paper 
on    "Carbureter    Perform- 
ance," by  F.  C.  Mock. 

Dayton  section — May  3. 

Detroit  section— March  25— Dis- 
cussion of  "The  Relation 
Between  the  Industry 
and  the  Department  of 
Engineering  Research  of 
the  University  of  Michi- 
gan," by  Prof.  E.  A. 
White. 

Metropolitan  section — March  10 
— Paper  on  "Brakes,"  by 
H.   G.   Farwell. 

Metropolitan  section— April  14 
— Paper  on  "Low  Grade 
Fuel  Carburetion,"  by  A. 
H.  Beach. 

Midwest  section  —  March  11  — 
Discussion  of  storage  bat- 
teries. 

Minneapolis  section  —  April  6  — 
Discussion  of  repair  equip- 
ment. 

Washington  section — March  18 
— Highway  and  Highway 
Transport    Trading. 

Washington  section — April  1 — 
Aeronautical  Engineering 
Session. 


Boston  S.A.E.  Section 

Visits  Rolls-Royce  Plant 

SPRINGFIELD',  MASS.,  Feb.  25— 
Over  125  members  of  the  Boston  section 
of  the  Society  of  Automotive  Engineers 
and  guests  met  here  today  for  the  regu- 
lar monthly  section  meeting,  which  took 
the  form  of  a  visit  during  the  afternoon 
to  the  Rolls-Royce  factory  where  several 
hours  were  spent,  and  an  evening  meet- 
ing starting  with  a  dinner  and  followed 
by  an  address  on  a  Comparison  of  Euro- 
pean and  American  Automotive  Practice 
by  Maurice  Olley  of  the  Rolls-Royce 
company.  Both  the  visit  and  the  evening 
meeting  were  most  successful,  many 
members  and  guests  attending  from 
Boston,  Hartford,  Syracuse,  and  other 
New  England  cities.  President  David 
Beecroft   attended. 

During  the  factory  visit  the  party  was 
divided  into  groups  of  ten  who  under  a 
leader  were  taken  through  all  factory 
departments  and  stops  made  at  nearly 
every  stage  of  manufacture.  Every  ef- 
fort was  made  to  let  all  get  any  informa- 
tion desired.  Factory  departments  were 
literally  unlocked  for  the  occasion. 

At  the  evening  meeting  Mr.  Olley  gave 
one  of  the  best  comparisons  of  the  motor 
industry  in  England,  France  and  Amer- 
ica that  has  been  heard.  The  present 
British  design  has  been  largely  deter- 
mined by  such  factors  as  cost,  competi- 
tion by  motorcycles,  roads,  climate, 
limited  size  of  the  industry,  the  spirit 
of  adventure  in  the  Englishman  and  lack 
of  definite  money  standards. 

The  French  car  has  been  largely  deter- 
mined by  the  demand  for  high  speed  on 
the  long  straight  roads,  adequate  brakes, 
carburetion  intended  specially  for  speed, 
stiff   springs,   and    without    any   special 


claims  to  quietness.  It  is  uncomfort- 
able to  ride  in  and  uncomfortable  to 
operate. 

The  American  car  is  the  most  conveni- 
ent vehicle  in  the  world  to  operate  and 
to  drive  and  is  best  able  to  get  any 
place  whether  there  is  a  road  or  not. 
It  is  not  a  speed  monster  as  are  the 
European  cars;  it  is  not  pleasant  to  steer; 
its  brakes  are  deplorable;  and  its  bodies 
are  not  comfortable  or  well  made. 


Service  Men  to  Hold 

Convention  in  Buffalo 

NEW  YORK,  Feb.  25— Plans  are  rap- 
idly being  completed  for  the  semi-annual 
convention  of  factory  service  mana  rs 
under  the  auspices  of  the  Service  Com- 
mittee of  the  National  Automobile 
Chamber  of  Commerce.  It  has  been  defi- 
nitely decided  to  hold  this  next  conven- 
tion in  Buffalo  and  the  dates  will  be 
May  17,  18  and  19.  Among  the  subjects 
under  consideration   for   discussion   are: 

Advantages  and  disadvantages  of  the  unit 
replacement  system  for  continuous  service. 

Service  equipment. 

Service  department  organization. 

Growth  and  responsibilities  of  the  service 
department. 

Field  organization. 

Relation  between  the  engineer  and  the 
service  department. 

Better  co-operation  between  equipment 
service  stations  and  dealer  service  stations 
for  the  benefit  of  the  owner. 


DePalma  in  Ballot 

First  at  Los  Angeles 

LOS  ANGELES,  Feb.  28— Driving  50 
miles  at  an  average  speed  of  107.3  miles 
per  hour,  Ralph  DePalma  in  a  Ballot, 
on  Beverly  Hills  Speedway,  won  the 
opening  event  of  the  new  championship 
season  this  afternoon  with  Milton,  sec- 
ond; Sarles,  third,  and  Murphy,  fourth. 
DePalma  established  a  new  50  mile  rec- 
ord for  183  cu.  in.  cars.  Preceding  the 
final  race  were  four  sprint  matches  of 
25  miles  each.  DePalma  won  the  first 
from  a  field  of  nine  starters  averaging 

106  miles  per  hour;  his  last  lap  was  bet- 
ter than  111  miles  per  hour,  the  fastest 
the  track  ever  was  driven. 

Sarles  won  the  second  heat  averaging 

107  miles  per  hour.  Murphy  won  the 
third  heat  averaging  102  miles  per  hour. 
Milton  won  the  fourth  averaging  104 
miles  an  hour.  Winners  did  not  start  in 
succeeding  heats.  The  time  was  the 
fastest  and  the  driving  the  best  ever  seen 
here.  It  was  DePalma  against  the  field, 
all  but  one  of  the  other  drivers  using 
Duesenberg  motored  cars.  The  excep- 
tion was  Sarles  in  a  Monroe. 


MOLINE   ENGINE   RESUMES   WORK 

EAST  MOLINE,  ILL.,  March  1— The 
Moline  Engine  Co.,  after  two  months  of 
idleness,  reopened  to-day  with  a  force  of 
60  men.  It  will  be  gradually  increased, 
company  officials  announce.  The  com- 
pany produces  the  poppet  valve  engine 
for  the  R.  &  V.  Knight  automobile. 


TRUCKS  CLEAR  MARYLAND  ROADS 

BALTIMORE,  Feb.  25— Maryland's 
motor  fleet  of  twenty-five  trucks 
equipped  with  snow  plows,  opened  up 
every  mile  of  road  in  the  state,  after  the 
blizzard  of  Feb.  21.  In  the  western  part 
of  the  state  the  plows  had  to  go  through 
snow  fifteen  inches  deep.  The  big  trucks 
were  kept  on  a  24-hour  shift,  chauffeurs 
working  in  two  shifts.  Farmers,  dairy- 
men and  freight  trucking  firms  Chat 
carry  on  inter-city  business  were  de- 
lighted with  the  work  of  the  new  snow 
fighters. 
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How  Can  Automotive  Produc 
tion  Costs  Be  Lowered? 

This  is  not  the  complete  answer,  but  it  is  one  answer 
by  a  man  who  has  studied  production  in  most  of 
the  large  shops  of  the  industry.  Interesting  discus- 
sion of  progressive  and  departmental  manufacture. 

By  George  M    Meyncke- 


MANY  economists,  after  a  profound  study  of  the 
recent  stagnation  period,  have  agreed  on  a 
verdict.  It  is  that  overproduction  is  practi- 
cally impossible — it  is  merely  underconsumption  that 
we  suffer  from.  The  Public,  they  explain,  are  mere- 
ly depriving  themselves  of  their  wants  because  of  the 
delays  they  suffered  and  the  prices  they  paid  in  addi- 
tion to  the  suffering. 

It  is  true  that  the  Public  has  been  plunged  from  a 
feverish  urge  to  stop  purchasing  because  there  was 
uough  goods  to  go  around,  to  the  frigid  plea  of 
"Buy  Now"  campaigns. 

It  is  scant  wonder  that  there  is  indecision  in  the 
minds  of  the  automobile  builders  as  to  which  is  the 
dream  and  which  the  reality,  and  no  doubt  we  will 
continue  to  swing  pendulum-like  back  and  forth  be- 
tween the  two  extremes  unless  all  phases  of  the  auto- 
mobile industry  bend  their  efforts  toward  stopping 
luliilnm  <omewhere  near  its  perpendicular  posi- 
tion. 

A  local  distributor  has  informed  me  that  several 
of  my  neighbors  want  to  buy  a  car  and  will  do  so 
"when  prices  come  down."  These  neighbors  are  obey- 
ing to  the  letter  of  the  law  the  now  extinct  solicitat  inn 
to  stop  purchasing  and  they  refuse  to  be  excited  by 
the  "Buy  Now"  appeal. 

ill.-  •  lesterleln  Mach 


This  is  but  a  concrete  example  of  a  problem  that  is 
staring  all  manufacturers  in  the  face.  That  is,  the 
problem  of  producing  and  marketing  their  products 
at  a  price  which  can  be  paid  by  those  who  are  anxious 
to  obtain  their  products. 

Production  Costs 

On  the  surface  it  would  seem  that  the  limit  has 
about  been  reached  in  the  automobile  industry  from 
the  production  end.  The  industry  includes  the  world's 
greatest  producers.  What  production  problems  are 
left  to  be  solved?  How  can  production  costs  be  low- 
ered? 

This  can  be  answered  generally  in  one  sentence. 

The  automobile  manufacturer  is  behind  the 
times  from  the  shop  equipment  standpoint  and 
is  not  in  a  position  to  avail  himself  of  the  best 
the  machinery  market  offers. 

This  extreme  statement  is  probably  contrary  to  the 
common  understanding  and  calls  for  explanation. 

The  machine  tool  industry  has  confronted  and  is 
ready  to  emerge  from  an  unusual  position.  Unlike 
the  automobile,  its  production  was  encouraged  in- 
stead of  curtailed  during  the  war  and  thousands  of 
new  tools  were  built  and  put  into  service.  A  machine 
tool  stays  in  service  many  years.  Tools  in  use  that 
are  thirty  years  o'd  are  not  uncommon. 
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Generally  speaking,  the  same  tools  built  during  the  war 
are  in  use  to-day  in  automobile  shops. 

However,  during  and  after  the  war,  the  machine  tool 
builders  have  attacked  the  problem  of  reselling  their 
old  market  by  the  introduction  of  more  productive  tools. 
A  concrete  example  may  make  this  point  clear. 

There  were  approximately  2,250,000  passenger 
cars  built  in  1920  and  in  them  approximately  11,- 
000,000  connecting  rods  were  used.  If  these  11,000,- 
000  connecting  rods  were  all  made  in  one  shop,  a 
certain  one  of  the  essential  machining  operations 
would  require  132  of  the  best  of  machines  (on  a 
2000  working-hour-year  basis)  made  prior  to  the 
war,  whereas  it  would  be  possible  to  machine  them 
on  45  of  the  modern  machines  available  to-day. 

By  actual  count  in  ten  large  shops  and  the  propor- 
tioning of  their  production  to  the  total  yearly  produc- 
tion, there  were,  instead  of  the  theoretical  132  "old 
style"  machines,  a  total  of  786  machines  used  to  get  out 
the  1920  production  of  this  operation  or  almost  six  times 
the  number  necessary  for  the  theoretical  centralized 
connecting  rod  shop. 

To  rework  the  field  for  that  particular  operation 
on  connecting  rods,  the  old  machines  can  be  re- 
placed by  the  new  at  the  ratio  of  about  three  to  one. 

Incidentally,  this  could  be  the  foundation  of  argu- 
ment for  the  parts  manufacturer  with  very  fine  speciali- 
zation of  products  such  as  a  connecting  rod  company, 
with  an  ambition  to  supply  the  entire  industry. 

When  the  production  ability  of  some  of  these  new 
tools  is  studied,  the  real  scope  of  their  cost  lowering 
value  is  apparent.  They  are  not  confined  to  any  one 
class  of  work  as  is  evident  from  the  following. 

There  is  a  grinder  capable  of  grinding  operations  on 
small  hardened  parts  at  the  rate  of  over  one  million 
parts  per  year.  There  is  a  milling  machine  capable  of 
milling  parts,  such  as  yokes,  at  the  rate  of  one  million 
per  year.  There  are  drilling  machines  capable  of  drill- 
ing fairly  large  holes  at  the  rate  of  half  a  million  holes 
per  spindle  per  year. 

Specialized  Machine  Tools 

Such  machine  tools  are  commonly  classified  as  "spe- 
cialized tools."  There  is  a  fine  hair  distinction  between 
them  and  the  so-called  "special  machines"  in  that  the 
former  are  the  developed  product  of  machine  tool  build- 
ers and  the  latter  are  odd  machines  built  for  a  single 
fixed  purpose. 

The  general  plan  followed  in  specialized  machine  tools 
has  not  been  to  build  the  older  machines  in  duplex  or 
triplex  and  thus  multiply  the  output  per  machine,  but 
to  employ  but  a  single  cutting  or  abrasive  tool  and  make 
it  capable  of  greater  output,  or  in  other  words,  to  design 
around  the  actual  ability  of  a  single  stock  removing 
medium  at  more  or  less  of  a  sacrifice  of  the  versatility 
of  the  old  machines  of  general  application. 

When  this  idea  is  successfully  carried  out  production 
increase  is  obtained  with  a  corresponding  decrease  in 
maintenance. 

The  automobile  manufacturers  have  stimulated  and 
even  assisted  in  the  development  of  much  of  this  new 
order  of  production  machinery  and  where  they  have  not 
actually  assisted  the  automobile  manufacturer  has  fur- 
nished the  market  for  the  manufacturer  who  developed 
his  tools  unaided. 

Some  new  shops  have  fortunately  been  in  a  position  to 
start  with  much  of  this  new  equipment.  As  a  whole, 
however,  the  manufacturers  have  not  seized  the  oppor- 
tunity of  lower  production  costs  which  these  new  tools 


make  possible.  There  are  both  actual  and  fancied  dis- 
advantages that  operate  against  the  installation  of  such 
machinery. 

The  automobile  industry  is  much  more  responsive  to 
improvements  than  others.  They  have  witnessed  such 
rapid  development  in  their  own  product  that  they  even 
anticipate  it  in  other  industries.  Recently  the  idea  has 
grown  that  the  curve  of  progress  has  reached  its  peak 
and  will  hold  a  flat  for  some  time.  Whether  this  is  true 
of  the  automobile  itself  or  not,  the  writer  is  not  in  a 
position  to  say.  On  the  question  of  production  machin- 
ery, he  believes  that  the  high  point  is  yet  to  come.  Wit- 
ness the  new  production  machinery  that  has  been  an- 
nounced since  the  war  and  which  is  augmented  almost 
weekly  as  new  ideas  are  perfected. 

There  are  frequently  fixed  ideas  in  the  minds  of  pro- 
duction engineers  as  to  the  ultimate  possibilities  in  pro- 
duction and  these  ideas  are  set  too  near  the  limits  of 
past  practice. 

Progressive  Manufacture 

Perhaps  the  greatest  actual  handicap  to  new  machin- 
ery is  the  almost  universal  use  of  progressive  manufac- 
ture. The  mere  idea  that  progressive  manufacture  shows 
symptoms  of  inadequacy  is  received  with  consternation 
by  its  advocates. 

Progressive  manufacture,  from  the  machining  stand- 
point, consists  of  the  grouping  of  all  machines  required 
to  make,  say  a  universal  joint,  in  a  universal  joint  de- 
partment, in  charge  of  a  foreman  responsible  for  each 
machining  operation  necessary  to  complete  the  joint. 

When  one  or  more  machines  are  required  for  milling 
or  drilling  as  many  joints  per  day  as  the  schedule  re- 
quires, this  system  is  excellent.  Suppose,  for  example, 
that  the  schedule  calls  for  production  at  the  rate  of  20O 
universal  joints  per  day  and  one  milling  machine  and 
one  drill  are  capable  of  that  output.  Each  operator  is 
kept  busy  at  his  particular  machine  and  there  is  no  ac- 
cumulation of  parts.  Now  suppose  this  equipment  is  re- 
placed with  a  milling  machine  capable  of  producing  at 
the  rate  of  140  universal  joints  per  hour  or  1120  per  day. 

This  means  that  in  less  than  two  hours  the  output  of 
the  department  is  completed  as  far  as  that  operation  is 
concerned.  The  more  capable  machine  is  idle  three- 
fourths  of  the  time  and  a  possible  saving  of  production 
costs  is  not  obtained. 

Another  job,  say  the  steering  knuckle,  could  be  run  on 
these  machines  when  the  universal  joint  output  is  com- 
pleted. But  this  is  impractical,  because  steering  knuckles 
are  made  in  the  steering  knuckle  department  under  a 
steering  knuckle  foreman,  who  is  indifferent  to  the  wor- 
ries of  the  universal  joint  foreman. 

Departmental  Manufacture 

Progressive  manufacture  displaced  departmental  man- 
ufacture. With  this  system  all  chucking  lathe  work  was 
done  in  the  chucking  department  under  a  chucking  lathe 
foreman,  and  all  drilling  in  the  drill  department  under  a 
drill  department  foreman. 

There  are  some  classes  of  work,  such  as  automatic 
screw  machine,  and  frequently  grinding,  that,  because  of 
the  skill  and  close  supervision  required,  have  always 
been  handled  departmentally. 

In  reality  the  introduction  of  specialized  machinery  is 
merely  putting  other  machining  operations  at  par  with 
such  classes  of  work  that  have  previously  been  inapplica- 
ble to  progressive  manufacture. 

To  realize  on  the  lower  production  costs  offered  by 
such  machinery  progressive  and  departmental  manufac- 
ture is  subject  to  review  and  revision  from  a  cost  per 
piece  basis. 
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Foremen  will  never  agree  to  combine.  There  is  a 
fear  of  self-elimination.  During  the  recent  rush  for 
production,  such  a  change  in  system  was  impossible. 
To-day  it  is  a  cost  reducing  problem  for  the  manage- 
ment as  a  whole. 

Production  Department  Investments 

Production  engineers  are  not  hired  primarily  to  search 
for  investments.  In  defense  let  it  be  said  that  they  are 
not  supervised  from  the  "interest  on  our  money"  basis. 
They  think  and  talk  output  limits  and  are  ever  increas- 
ing schedule  from  the  equipment  at  their  command. 

In  figuring  a  possible  savings  on  equipment,  their 
minds  run  in  the  single  channel  of  saving  operators' 
wages.  They  do  not  count  the  cost  of  supervision, 
floor  space,  upkeep,  power,  belts  or  motors  and  the 
endless  little  things  that  the  auditors  know  as  items 
of  overhead  that  indirectly  affect  the  cost  of  the  fin- 
ished product 

In  considering  the  replacement  of  present  equipment 
with  more  modern  equipment,  it  may  result  in  worthy 
gains  for  the  auditor  to  sit  in  with  the  equipment  com- 
mittee having  an  eye  for  the  production  department  in- 
vestments so  often  discussed  at  such  committees. 

Unless  the  producer  of  comparatively  small  quantity 
can  utilize  more  productive  equipment,  the  gap  between 
his  costs  and  the  large  quantity  producers  will  widen,  a 
fact  that  reacts  against  his  reaching  the  desired  quan- 
tity goaL 


Some  shops  maintain  what  are  called  "Flying  Squad- 
rons." These  consist  of  capable  men  who  are  plugged 
in  at  whichever  department  lags  behind  the  schedule 
and  requires  their  assistance.  Instead  of  continuing 
with  slow  equipment,  the  small  shop  can  enlarge  upon 
the  "flying  squadron"  idea  and  progress  their  men  to 
the  equipment  on  which  they  can  produce  to  greater  ad- 
vantage. 

There  is  also  a  tendency  to  keep  one  machine  constant- 
ly on  a  certain  job.  There  is  a  point  at  which  the  poten- 
tial possibilities  of  production  become  so  great  that 
changing  from  job  to  job  on  a  single  machine  results  in 
a  lower  cost  per  piece. 

Making  use  of  more  productive  machinery  in  the  low 
quantity  shop  is  more  of  a  problem  of  tool  and  fixture 
design  and  of  the  training  of  operators  than  in  the  high 
quantity  shop. 

The-  grouping  of  similar  parts  and  standardizing  on 
fixtures  makes  possible  the  utilization  of  high  produc- 
tion machinery,  but  also  necessitates  the  training  of 
more  men  to  change  equipment  and  to  set  up  machines. 

There  is  opportunity  for  the  combined  efforts  of  the 
engineering  and  production  departments  in  a  study  of 
parts  from  the  standpoint  of  material  and  processes  of 
manufacture.  Parts  from  sheet  metal,  for  example,  can 
now  be  made  cheaper  in  some  cases  if  castings  or  forg- 
ings  are  used  in  connection  with  the  latest  developments 
in  machining  methods.  The  relation  between  the  num- 
ber of  operators  and  the  cost  of  machining  differs  as 
improvements  in  handling  operators  are  developed. 


Standardization  Work  in  Belgium 


THE  Association  Beige  de  Standardisation  was  formed 
in  April,  1919,  in  order  to  study  the  question  of 
standardization  from  the  commercial  and  technical 
points  of  view  in  all  branches  of  industry.  It  consists 
of  important  technical  and  industrial  associations  in 
Belgium.  A  general  committee  has  been  chosen  to  direct 
the  activities  of  the  association,  to  examine  any  proposals 
presented  and  to  keep  in  touch  with  similar  organiza- 


tions in  foreign  countries,  in  order  that  the  members  of 
the  association  may  profit  from  results  obtained  else- 
where, or  may,  if  required,  assist  in  the  establishment 
of  international  standardization.  In  each  case  where  the 
committee  decides  to  attempt  standardization,  it  will  ap- 
point a  "Technical  Committee"  of  experts,  who  will  re- 
port and  if  necessary  consult  individual  producers  and 
consumers. 


A  good  example  gf  British  coach  work     int, 
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Five  Models  Included  in  New  Line 
of  G.M.C.  Trucks 

Three  larger  sizes  are  equipped  with  seven-speed  transmission,  having 
two  sets  of  constant  mesh  gears.  Will  manufacture  own  engine  in  three 
sizes,  all  of  similar  design,  and  all  equipped  with  removable  sleeves. 
New  trucks  will  be  faster  and  more  powerful  than  former  models. 

By  J.  Edward  Schipper 


THE  General  Motors  Truck  Co.  is  just  beginning  pro- 
duction on  a  new  line  of  trucks  which  represents 
a  development  of  the  line  previously  marketed. 
The  new  line  is  made  up  of  five  models.  Three  engines, 
all  of  similar  design  and  all  products  of  the  new  General 
Motors  truck  engine  plant  located  in  Detroit,  are 
used  in  these  trucks,  the  smallest  engine  being  used 
in  both  the  %  and  1-ton,  the  largest  in  both  the  3%  and 
5-ton  sizes,  and  the  intermediate  size  in  the  2-ton  only. 

The  trucks  are  designed  with  an  idea  of  furnishing 
uninterrupted  transportation  and  incorporate  a  great 
many  features  of   interest  from  the   maintenance  side. 


The  new  engine  may  be  said  to  have  been  designed  with 
a  view  to  keeping  maintenance  cost  as  low  as  possible 
and  reducing  to  a  minimum  the  period  of  tie-up  when 
repairs  become  necessary.  As  compared  with  the  old 
line  of  G.  M.  C.  trucks,  the  new  line  is«  faster  and  more 
powerful.  Heretofore,  the  design  has  been  laid  out  with 
the  principal  idea  of  supplying  sufficient  power  for  all 
circumstances.  However,  with  present  road  and  trans- 
portation conditions  the  factor  of  speed  is  as  important 
as  that  of  power. 

By  improvements  in  the  design  of  the  engine,  consid- 
erably more  power,  or  rather  more  torque,  has  been  se- 


Longitudinal  section  of  G.  M.  C.  engine.    Note  removable  sleeve*    large   water  spaces  and  arrangement  of 

water  pump  on  fan  spindle 
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cured,  although  the  cubic  displacement 
remains  about  the  same  as  in  the 
older  model  engines.  The  engines 
run  at  higher  speeds,  and  this,  in  con- 
nection with  a  specially  designed 
gearbox,  with  an  additional  counter- 
shaft reduction,  provides  twice  the 
number  of  available  gear  ratios  and, 
Lonsequently,  widens  the  range  of  per- 
formance and  gives  a  flexibility  to  the 
vehicle* not  approached  in  the  old 
models. 

The  new  G.  M.  C.  engine  incorpo- 
rates some  features  more  or  less  novel 
in  truck  engine  design.  These  include 
removable  cylinder  sleeves,  force  feed 
lubrication,  superheated  high  velocity 
intake  manifold,  interchangeability 
of  all  wearing  parts,  removable  cylin- 
der heads,  removable  motor  support 
arms,    connecting    rod    bearings    cast 

integral  with  the  connecting  rods,  combination  thermo- 
siphon  and  pump  cooling  system,  removable  valve  assem- 
bly and  non-scoring  piston  pins. 

Probably  the  most  interesting  feature  of  the  engine  is 
the  removable  cylinder  sleeve.  These  sleeves  are  gray 
iron  castings,  machined  to  very  close  limits  both  inside 
and  out.  In  manufacture,  they  are  first  cut  off,  then 
rough-machined  all  over  on  the  outside  and  inside. 
After  a  period  of  aging,  the  bore  and  the  outside  are 
finished.  The  advantages  claimed  for  this  construction 
are  interchangeability,  ease  of  replacement  and  elimina- 
tion of  misalignment  of  the  cylinders  because  of  shifting 


Two-ton  model  K  truck    chassis  of  G.  M.  C.  line 


of  cores  in  casting.  Should  a  cylinder  wall  be  scored 
through  lack  of  lubrication  or  any  other  cause  so  as  to 
necessitate  replacement,  it  is  possible  to  make  a  replace- 
ment in  4  hours — a  great  saving  in  time  as  compared 
with  the  10  days  to  2  weeks  usually  required  for  re- 
grinding.  Not  only  does  this  result  in  a  saving  in  service 
cost;  but  also  in  a  reduction  in  the  lay-up  time  of  the 
truck. 

The  cylinder  liner  being  of  uniform  wall  thickness, 
expansion  of  the  liner  will  be  uniform,  thus  obviating 
compression  leaks  due  to  irregular  expansion.  The 
sleeve  comes  in  direct  contact  with  the  water,  and  the 


'  erse 
'■"ft.    F 


"'/""'  '  "'  •  ■""<•  .  and  detail  oi  oil  relii  i  valvi ,    Oil  pump  is  drivi  n  by  hel 
'•  ""  /•"     '"•'  oil    y  '■  m  i    used.    Pistons  and  all  parts  of  valve  actuating 
eated  by    \ 


In  Heal  g< a  i  8  "I  ii  nil  i   of 

■  mei  ini a i  in  a  i  e  lulu  i- 


544 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


March  10,  1921 


Switches    and   instruments    are    assembled    on    an 

aluminum  casing  with  hinged  panel  which  can  be 

lowered  to  give  access  to  terminal  connections 

water  capacity  of  the  jacket  has  been  greatly  increased. 
The  sleeves  are  longer  than  the  total  length  and  throw 
of  the  piston,  and  the  exterior  of  the  sleeve  is  machined 
to  extremely  close  limits  to  afford  a  good  seat  for  the 
gasket.  The  top  gasket  is  of  asbestos,  and  is  placed  im- 
mediately under  the  flange  of  the  sleeve,  while  the  lower 
gasket  is  of  compressed  cork  and  is  placed  in  a  recess  in 
the  cylinder  casting.  The  cork  gasket  is  compressed 
when  the  sleeve  is  inserted,  the  lower  end  of  the  sleeve 
being  slightly  tapered.  Since  the  sleeve  is  a  press  fit,  a 
perfectly  water  tight  joint  between  sleeve  and  cylinder 
block  is  obtained.  After  the  sleeve  is  inserted  and 
sealed,  it  is  held  in  place  rigidly  by  the  cylinder  head, 
which  is  bolted  down  with  twenty-four  %-in.  studs. 
When  the  sleeves  require  replacement  they  are  with- 
drawn from  the  cylinder  casting  by  the  use  of  a  special 
tool  which  resembles  a  wheel  puller. 

The  separate  cylinder  head  casting  is  of  semi-steel  and 
is  readily  removable  for  access  to  the  combustion 
chamber,  valves  and  piston  heads.  The  heads  are  made 
large  so  as  to  provide  a  large  body  of  water  over  the 
valves  and  combustion  chamber. 

The  cylinder  block  and  crankcase  are  cast  in  units  of 
semi-steel,  and  no  wearing  parts  which  are  not  replace- 
able are  secured  to  any  part  of  the  block  with  the  single 
exception  of  the  valve  seats.  These  are  provided  with 
a  sufficient  amount  of  metal  to  allow  of  reseating  the 
valves  many  times  more  than  required  during  the  normal 
life  of  the  engine. 

The  engine  has  three-point  support,  ball  and  socket 
mountings  being  employed  at  the  two  rear  supports.  The 
frame  on  which  it  is  carried  is  of  the  semi-flexible  type. 
The  ball  and  socket  joint  is  held  together  by  a  bolt  which 
passes  through  the  joint  and  extends  below  the  engine 
hanger  far  enough  to  enable  the  insertion  of  the  heavy 
coil  spring.  In  addition  to  giving  a  three-point  flexible 
suspension,  the  supports  will  yield  in  the  event  of  ex- 
cessive distortion  of  the  frame.  Any  wear  that  takes 
place  in  the  joint  is  compensated,  as  the  spring  provides 
an  automatic  takeup.  The  front  support  of  the  engine  is 
in  the  form  of  a  collar  on  the  starting  crank  housing, 
which  is  bolted  to  the  timing  gear  cover.  This  suspen- 
sion point  is  also  protected  by  the  spring  and  clamp 
method  to  allow  for  disalignment. 

There  are  four  piston  rings,  three  above  the  piston  pin 
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Int.  r-w 

Int.  r-w 

Detail  Specifications  of  G.  M.  C.  Series  K  Trucks 


Tons  Capacity 

Wheelbase,  inches. . . 

Tires,  kind 

Tire  size,  front 

Tire  size,  rear 

Type  of  wheels 

Bore  and  Stroke .... 
Type  Radiator  Case. 
Type  Elec.  System. . 

Truck  speed  m.  p.  h 

Gearset  placed On  Eng. 

Transmission  speeds  .      3  forward 

1  reverse 
Final  Drive  Type. . .  .     Bevel 

Rear  Axle  Make Own 

Total  Gear  Reduction     6.00 

Brakes,  foot Ext.  r-w 

Brakes,  hand Int.  r-w 


and  one  in  the  skirt  below  the  pin.  Grooves  are  cut  in 
the  piston  face  immediately  below  each  of  the  two  lower 
rings.  Holes  are  drilled  from  the  bottom  of  these 
grooves  to  the  interior  of  the  piston,  providing  a  return 
passage  for  surplus  oil.  The  rings  are  of  the  plain,  di- 
agonally split  type,  except  the  second  ring  from  the 
bottom,  which  is  an  expansion  ring  with  an  overlapping 
joint  and  is  so  designed  that  the  pressure  between  the 
two  pieces  keeps  the  ring  tight  in  the  groove  and  also 
against  the  wall. 

The  non-scoring  feature  of  the  piston  pin  is  due  to 
bronze  plugs  inserted  in  the  ends  of  each  pin.  This 
metal  is  exceptionally  soft  bronze,  so  that  in  the  event 
of  the  pin  working  its  way  into  contact  with  the  cylinder 
wall  it  will  not  score  it. 

The  connecting  rods  are  drop  forgings  of  high  carbon 
steel,  the  upper  end  being  bored  and  reamed  and  pro- 
vided with  a  bronze  bushing  forming  the  bearing  on  the 
piston  pin.  The  lower  end  of  the  rod  and  the  cap  are 
electro-plated  with  copper  after  being  machined.  They 
are  then  tin  platedr  after  which  the  bearing  metal  is  cast 
into  the  head.  This  method  of  construction  is  used  be- 
cause of  the  impossibility  of  securing  a  good  contact  be- 
tween the  bearing  metal  and  the  steel  rods  by  other 
means.  As  a  service  feature,  this  method  of  babbitting 
the  rod  has  been  found  advantageous  in  passenger  car 
practice  and  should  work  out  well  for  trucks  also.  In- 
stead of  rebabbitting  a  rod,  the  entire  rod  is  replaced 
and  the  used  rod  returned  to  the  factory.  Rods  can  be 
readily  changed  by  dropping  the  pan.  For  long  distance 
transportation,  it  would  be  feasible  to  carry  a  replace- 
ment rod  along  in  the  tool  box. 

Provision  for  Starters  on  All  Models 

The  crankshaft  is  a  high  carbon  steel  drop  forging, 
supported  by  three  bearings  held  by  webs  in  the  crank- 
case.  The  center  bearing  is  provided  with  flanges  to 
take  the  end  thrust.  The  flywheel  is  semi-steel,  ma- 
chined all  over  and  balanced,  and  is  fastened  to  the 
flange  of  the  crankshaft  by  six  alloy  steel  bolts.  Starter 
teeth  are  cut  on  the  flywheels  of  all  engines,  and  electric 
starting  can  be  provided  on  all  models. 

The  camshaft  is  drop  forged  of  high  carbon  steel,  the 
cams  being  forged  integral  with  the  shaft.  Both  the 
bearings  and  cams  are  hardened  and  ground  to  size.    The 
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At  left,  sectional  view  of  exhaust  heated  inlet  manifold  and  carbureter.    At  right,  longitudinal  section  of 

transmission  which  has  two  speed  ratiges,  giving  7  forward  and  2  reverse  speeds.     This  is  made  possible  by 

use  of  two  constant   mesh  gears  with  positive  clutch  between  them 


camshaft  is  driven  by  helical  gears  and  the  oil  pump  is 
driven  off  the  center  of  the  camshaft  by  a  helical  gear 
and  vertical  shaft.  The  engine  is  oiled  by  a  full  force 
feed  system.  The  oil  pump,  which  is  located  in  the  bot- 
tom half  of  the  crankcase,  forces  the  oil  to  the  three 
main  bearings  and  to  the  three  camshaft  bearings.  From 
the  camshaft  bearings  it  is  returned  to  the  crankcase. 
From  the  three  main  bearings  it  passes  through  conduits 
drilled  in  the  webs  of  the  crankshaft  to  the  four  connect- 
ing rod  bearings.  From  the  four  connecting  rod  bear- 
ings it  is  forced  through  copper  conduits  secured  in  the 
side  of  the  connecting  rods  to  the  piston  pin  bearings, 
from  which  it  returns  to  the  sediment  chamber. 

Lubrication  Details 

Pressure  is  regulated  by  a  ball  and  spring  by-pass 
valve.  The  capacity  of  the  pump  is  such  that  there  is  a 
surplus  of  oil  at  all  times.  This  surplus  passes  through 
the  by-pass  valve  and  is  discharged  directly  on  the  tim- 
ing gears.  The  oil  which  is  forced  out  of  the  ends  of  the 
main  bearings  and  connecting  rod  bearings  is  thrown 
out  as  spray  and  lubricates  the  cylinder  walls  and  valve 
lifter  assemblies.  The  oil  pump  is  hung  in  the  crank- 
case on  a  bracket  to  which  it  is  securely  fastened.  It  is 
of  the  gear  type  and  is  driven  from  the  camshaft  through 
a  splined  vertical  shaft.  The  oil  pan,  which  is  an  alumi- 
num casting,  incorporates  sediment  chambers  through 
which  the  oil  must  pass  before  it  returns  to  the  pump 
intake.  The  first  settling  chamber  is  under  and  around 
the  pump,  although  it  is  separate  from  the  intake.  The 
major  portion  of  the  dirt  or  sediment  contained  in  the 
oil  is  deposited  in  this  chamber  before  the  oil  passes  to 
the  last  settling  chamber,  and  it  is  possible  to  readily 
drain  this  by  the  removal  of  a  plug  beneath  the  pump. 
The  first  settling  chamber  has  a  capacity  of  about  1  pt, 
which  is  all  the  oil  that  is  lost  in  cleaning  the  oil  pan. 

The  water  in  the  cylinder  head  and  around  the  valves 
is  circulated  by  the  pump.  The  water  contained  in  the 
jackets  around  the  cylinder  sleeve  is  not  affected  by  the 
pump,  but  circulates  by  gravity.  Thus  the  water  around 
the  jackets  does  not  begin  to  circulate  until  it  is  heated 
sufficiently  to  set  up  a  thermo-siphon  action.  The  water 
pump  is  of  the  centrifugal  type,  its  impeller  being 
mounted  on  the  inner  end  of  the  fan  shaft  and  rotating 
in  a  recess  cast  in  the  cylinder  block.    The  shaft  rotates 


on  a  Hyatt  roller  bearing,  and  is  lubricated  by  an 
Alemite  connection. 

On  the  two  lighter  models,  known  as  K-15  and  K-16, 
the  radiators  are  of  the  vertical  fin  and  tube  type,  the 
tubes  being  assembled  in  connection  with  the  cooling 
fins  in  a  single  unit  or  core.  On  the  three  larger  types, 
K-41,  K-71  and  K-101,  the  radiators  are  of  the  vertical 
continuous  fin  and  tube,  built-up  type,  the  assembly  con- 
sisting of  a  core  which  is  detachable  as  a  unit,  two  side 
members,  so  designed  as  to  protect  the  core,  the  top  and 
bottom  members  in  the  form  of  tanks,  which  insure  even 
distribution  of  the  water  throughout  the  entire  core. 

A  combination  manifold  and  carbureter  have  been 
worked  out  to  take  care  of  present  day  gasoline.  Both 
the  vertical  section  of  the  intake  manifold  and  the  ven- 
turi  chamber  of  the  carbureter  are  heated  by  exhaust 
gases  direct  from  the  exhaust  manifold.  Dampers  are 
provided  for  regulating  the  supply  of  heat,  and  for  very 
hot  climates  a  gasket  can  be  inserted  which  cuts  out  the 
exhaust  jacketing  altogether,  eliminating  the  hot-spot 
and  permitting  operation  at  atmospheric  temperature. 
A  Marvel  carbureter  is  used. 

The  governor  is  of  G.  M.  C.  design  and  is  of  the  fly- 
ball  type.  It  consists  of  four  steel  balls  held  in  a  steel 
pressing  containing  four  separate  grooves  which  act 
both  as  ball  retainers  and  channels  in  which  the  balls 
travel.  As  the  channels  are  set  at  approximately  45  deg. 
angle  to  the  shaft  of  the  governor,  the  balls  travel  both 
outward  and  forward  under  action  of  the  centrifugal 
force.  The  balls  contact  with  a  flat  steel  disc,  which  is 
mounted  on  a  bronze  bushing,  and  as  the  balls  are 
thrown  outward  and  forward,  the  disc  is  pressed  for- 
ward. This  disc  contacts  with  a  ball  thrust  bearing,  and 
through  this  bearing  connects  with  the  governor  butterfly 
control  lever  on  the  carbureter.  Lubrication  of  the  gov- 
ernor is  effected  by  the  oil  which  is  discharged  on  the 
timing  gears,  so  that  it  is  at  all  times  working  in  an  oil 
bath. 

The  Electrical  System 

Ignition  is  by  an  Eisemann  magneto  which  is  mounted 
on  the  generator  side  of  the  engine  and  is  driven  through 
a  coupling  from  the  armature  shaft  of  the  generator. 
On  all  but  the  smallest  model  the  Eisemann  impulse 
coupling  is  fitted.    The  electric  generator  is  of  G.  M.  C. 
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design,  manufactured  by  Remy.  It  has  been  designed 
exclusively  for  truck  use,  being  rugged  to  withstand 
pounding  and  hard  service.  The  front  end  of  the  gen- 
erator is  cylindrical  in  shape  and  is  machined  to  fit  an 
opening  in  a  portion  of  the  timing  gear  housing  cast 
integral  with  the  cylinder  block.  The'  driving  gear  is 
mounted  on  the  end  of  the  armature  shaft  and  meshes 
directly  with  one  of  the  timing  gears.  This  same  shaft 
then  projects  through  the  front  end  of  the  timing  gear 
housing  and  carries  the  pulley  which  drives  the  pump 
and  the  fan.  The  generator  is  fitted  with  thermostat 
control  and  third  brush  regulation.  The  thermostat  con- 
trol automatically  varies  the  amount  of  current  deliv- 
ered to  the  battery  by  the  generator,  increasing  the 
charging  rate  in  cold  weather  and  decreasing  it  in  warm 
weather. 

The  wiring  is  made  up  in  unit  form.  Except  on  the 
smallest  models,  the  instruments  are  assembled  on  an 
aluminum  instrument  board  with  a  panel  which  can  be 
lowered  to  give  access  to  the  switch  connections  and 
terminals.  No  electric  lights  are  furnished  on  K-15,  the 
smallest  model.  The  other  four,  however,  are  provided 
with  two  electric  headlights  and  one  tail  light. 

No  material  changes  have  been  made  in  the  clutch, 
which  is  a  multiple  dry  disk  type,  with  eleven  disks  in 
the  two  smaller  models ;"  thirteen  in  the  2-ton  and  seven- 
teen in  31"  and  5-ton.  It  will  be  seen  by  reference  to  the 
accompanying  cut  that  the  transmission  is  of  unusual 
design  in  that  it  incorporates  two  speed  ranges.  This  is 
made  possible  by  providing  two  pairs  of  constant  mesh 
gears.  The  driven  gears  of  each  pair  are  loose  on  the 
secondary  shaft  but  either  of  these  can  be  connected  to 
this  shaft  by  engaging  with  them  a  positive  clutch  lo- 
cated between  the  two  and  splined  to  the  secondary 
shaft.  Integral  with  the  latter  are  three  gears  arranged 
in  conventional  fashion  for  meshing  with  the  sliding 
gears  on  the  main  shaft.  It  will  be  seen  that  three  for- 
ward reductions  are  possible  in  combination  with  each  of 


the  pairs  of  constant  mesh  gears.  Consequently  there 
are,  with  the  direct  drive  included,  seven  forward  speeds 
obtainable.  Change  from  one  to  the  other  pair  of  con- 
stant mesh  gears  is  controlled  by  a  separate  lever.  Ex- 
cept for  this  the  control  is  conventional.  The  double 
speed  range  is  said  to  have  been  incorporated  by  the 
addition  of  only  four  parts  to  the  gearbox. 

This  double  range  transmission  permits  of  the  use  of 
a  higher  geared  rear  axle,  thus  promoting  economy,  and 
at  the  same  time  enables  a  greater  maximum  tractive 
effort.  It  is  estimated  that,  as  compared  with  the  pre- 
vious models,  the  pulling  power  of  the  trucks  has  been 
increased  30  per  cent,  and  the  economy  the  same.  A 
third  lever  is  fitted  for  changing  the  constant  mesh 
gears. 

All  of  the  G.  M.  C.  transmissions,  with  the  exception  of 
that  on  the  small  model,  are  so  designed  as  to  enable  the 
installation  and  use  of  both  power  take-off  and  power 
tire  pump  at  the  same  time.  The  K-15,  which  is  the 
smallest  model,  has  a  tire  pump  mounting  only. 

The  rear  axles  are  bevel  gear-driven  on  the  K-15  and 
K-16,  the  two  smallest  models,  and  worm-driven  on  the 
others.  These  rear  axles  have  not  been  changed  from 
previous  G.  M.  C.  construction,  except  as  regards  the 
gear  ratios.  The  axles  on  the  heavier  models  are  of  the 
Timken  worm  gear  type.  The  two  smaller  types  are 
equipped  with  steel  felloe  wood  wheels,  and  the  larger 
models  are  equipped  with  metal  wheels  of  the  hollow 
spoke  and  felloe  type  with  the  hubs  cast  integral. 
Pressed  steel  brake  drums  bolted  to  the  inside  of  the 
wheels  are  used  on  all  models.  The  frames  are  open 
hearth  pressed  steel  of  channel  section  and  are  all  heat 
treated  to  increase  the  tensile  strength  and  elastic  limit 
of  the  metal.  The  steering  gears  are  all  of  G.  M.  C.  de- 
sign and  manufacture  and  are  of  the  worm  and  split  nu£ 
type.  They  are  irreversible  and  adjustable,  the  gear  be- 
ing anchored  in  a  bracket  riveted  to  the  frame  and 
rigidly  held  by  a  heavy  plate  and  column  where  it  passes 
through  the  floor  boards. 


A  Front  Wheel  Drive 


THE  most  interesting  feature  of  any  four-wheel  driven 
vehicle  is  the  arrangement  of  the  front  drive,  because 
the  driving  connection  to  the  swiveling  front  wheels  is  the 
hardest  problem  to  solve.  In  fact,  it  is  in  the  driving 
connection  to  the  front  wheels  that  the  various  front-wheel 
drive  trucks  differ  most. 

The  drive  to  the  front  wheels  used  on  the  Bollstrom 
truck,  which  has  been  on  the  market  for  a  number  of 
years,  is  shown  in  the  accompanying  cut.  This  is  of  the 
internal  gear  type,  the  same  as  used  at  the  rear  end.    The 


axle  end  is  of  the  inverted  Elliot  type.  To  the  outside 
of  the  vertical  part  of  the  knuckle  is  secured  a  flanged 
disc  similar  in  shape  to  a  brake  drum.  This  serves  as 
support  for  the  driving  pinion  bearings.  The  wide  flange 
on  the  disc  evidently  makes  it  very  rigid  and  gives  a  sub- 
stantial support  to  the  bearings.  The  pinion  shaft,  is 
supported  in  ball  bearings  on  both  sides,  the  outer  bear- 
ing (which  is  necessarily  of  limited  diameter)  being  of 
the  double  row  type. 

In  order  to  protect  the  gear  from  mud  and  dust  the  in- 
ternal gear  on  the  cast-steel  wheel  is  surrounded  by  a 
pressed  steel  drum  which  hugs  closely  the  flange  of  the 
bearing  supporting  disc,  extending  across  its  entire  width. 
No  section  of  the  universal  joints  is  shown,  but  to  judge 
from  the  length  of  the  cover,  it  is  a  double  universal, 
which  takes  care  of  slight  mis-alignment  of  the  center 
portion  of  the  counter  shaft  and  its  ends.  Felt  packings 
are  provided  where  the  countershaft  enters  the  gear  hous- 
ing in  the  wheel  and  at  the  inner  end  of  the  wheel  hub. 


Bollstrom  front  wheel  drive 


THE  study  of  the  manufacture  of  oxygen  from  the 
point  of  view  of  the  engineer  is  being  undertaken  at 
the  Harvard  Engineering  School  under  the  direction  of 
Professor  Harvey  N.  Davis.  This  study  is  made  possible 
by  a  gift  to  Harvard  of  $5,000  from  the  Research  Corpora- 
tion,  founded  through   the  efforts  of  Dr.  F.   G.   Cottrell. 
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Why  American,  British  and  Continental 
Car  Designs  Differ 

British  engineer  discusses  the  effect  of  customs,  climate,  road  conditions, 
taxes,  operating  costs,  size  of  industry,  point  of  view  and  competition 
upon  the  size,  cost,  appearance  and  design  of  passenger  cars.  Motoring 
here  is  characterized  as  transportation,  while  in  Europe  the  spirit  of 
adventure  still  dominates.  Considers  American  braking  systems  defective. 


By  M.  Olley* 


THIS  paper  is  presented  rather  as  a  record  of  im- 
pressions than  an  accumulation  of  facts  and 
figures.  My  observations  will  be  confined  to  pas- 
senger cars,  with  which  alone  I  am  familiar. 

We  will  first  look  at  the  difference  between  the  condi- 
tions in  the  automobile  industry  in  Europe  and  America, 
and  then  consider  the  reasons  for  the  difference. 

The  American  industry  is  turning  out  large  quantities 
of  cars  on  a  purely  commercial  basis.  Its  mind  is  con- 
centrated on  the  ultimate  consumer,  and  it  appears  to 
believe  that  the  consumer  rules  it  completely,  just  as  the 
manufacturer  of  vacuum  cleaners  or  sewing  machines  is 
at  the  mercy  of  the  housewife. 

The  French  and  English  makers  are  not  in  this  posi- 
tion to  the  same  extent.  They  do  not  manufacture  cars 
in  such  large  quantities,  but  to  a  greater  extent  than 
here  each  one  of  them  supplies  a  strictly  limited  field 
with  a  specialized  product  of  some  individuality.  Their 
profits  of  past  years  have  not  been  entirely  re-invested 
in  enormous  increases  of  plant  and  equipment  and  there- 
fore, though  they  break  and  fall  and  rise  again  in  new 
form,  they  are  at  no  time  quite  so  securely  tied  to  the 
"market"  as  the  American  manufacturers. 

The  only  qualities  that  their  products  need  have,  in 
order  to  sell,  are  that  they  shall  transport  passengers 
on  the  roads  with  some  degree  of  reliability  and  consid- 
erable speed.  Beyond  this  requirement  there  is  absolute 
freedom. 

Here,  on  the  other  hand,  every  manufacturer  of  ve- 
hicles other  than  motorcycles,  must  make  something 
which  has  all  the  qualities  of  the  traditional  automobile 
■■list  have  an  engine  of  at  least  four  cylinders,  al- 
most necessarily  water-cooled,  with  the  traditional  ar- 
rangement of  fixings  under  the  hood,  a  traditional  clutch 
and  three-speed  gearbox  (with  the  one  exception)  and 
the  traditional  propeller  shaft  to  the  traditional  differen- 
tial and  live  axle.  Of  course,  it  must  have  four  wheels 
and  a  top  or  covered  body,  and  the  wheels  even  must  be 
56  in.  apart — no  more  or  no  less.  A  truly  crippling  state 
of  affa 

The  reasons  for  the  differences  of  the  industry  and 
of  cars  here  and  in  Europe  appear  to  me  to  be 
hat  as  follows: 

first     Motoring    here    is    transportation,    pure    and 
It   is  rapidly  coming  to  be  the  most  important 
system  of  transportation  in  the  country. 

'Pap  .!,,,,  of  the  Society  of  Automotive 
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In  Europe,  leaving  aside  the  recent  vast  increases  in 
trucking  in  England,  the  automobile  is  not  transporta- 
tion, it  is  adventure.  A  man  mounts  his  three  horse- 
power motorcycle  in  England  with  the  feeling  of  a 
knight-errant.  Here  he  jumps  into  his  four-door  sedan 
as  one  boards  a  street  car.  This  one  fact  is  of  the  ut- 
most importance  in  automobile  design.  One  explanation 
of  it  might  be  that  there  are  about  ten  or  fifteen  times 
as  many  cars  here  per  unit  of  population,  but  I  think 
this  may  be  an  effect  rather  than  a  cause,  the  car  being 
so  essential  for  transportation  here  that  a  vast  number 
were  produced,  while  the  car  was  so  unessential  in 
Europe  that  it  remained  a  rarity. 

Probably  the  great  reason  for  motoring  being  a  com- 
monplace here  is  the  higher  standard  of  living  which 
brings  a  car  within  the  reach  of  almost  everyone,  where- 
as in  Europe  it  is  still  almost  a  luxury. 

Again,  in  Europe  the  better  roads,  the  more  attractive 
and  historical  countryside  (with  apologies  to  New  Eng- 
land), the  more  merciful  climate,  do  certainly  enhance 
the  pleasure  of  motoring.  At  the  same  time  the  com- 
muting difficulties  that  curse  the  wage-earner  in  this 
country,  for  some  reason  do  not  exist  in  Europe. 

All  these  causes  contribute  toward  rendering  the  car 
in  Europe  a  vehicle  of  considerable  romance,  not  merely 
■a  daily  drudge,  or  a  common  household  appliance. 

Second — A  very  important  factor  in  the  automobile 
world  in  Europe  is  the  cost  of  owning  a  car.  The  first 
cost  as  compared  with  the  States  is  difficult  to  determine 
because  of  the  reduced  value  of  money,  and  the  difficulty 
of  assessing  the  true  value  of  cars.  It  is  best  probably 
to  take  pre-war  money  equivalents  since  the  value  of 
money  has  decreased  about  equally  in  Europe  and  here, 
during  the  war. 

It  appears  approximately  true  to  say  that  a  car  will 
ost  twice  as  much  in  England  as  in  the  States  in   pro 
portion  to  living  standards,  and  in  France  almost  twice 
as  much  as  in  England. 

Gasoline  in  England  is  about  80c.  an  imperial  gallon, 
say  65c.  a  United  States  gallon,  and  in  France  12  francs 
to  15  francs  for  5  litres,  or  say  $2.00  to  $2.50  a  United 
States  gallon. 

Tires  appear  to  have  fallen  in  price  in  England  even 
more  than  here.  In  pre-war  days  tires  there  were  about 
twice  as  expensive  as  here.  Furthermore,  whereas 
American  makers  understate  the  actual  size  of  their 
tires,  the  European  tires  were  far  below  their  stated 
size.  Perhaps  as  a  consequence  of  this,  the  European 
tires  will  not  generally  give  anything  like  as  good  mile- 
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age  as  American  tires  of  equivalent  rating.  As  an  ex- 
ample, the  895  x  150  European  tire  (which  should  be 
about  36  x  6)  is  actually  the  close  equivalent  of  the 
American  33  x  5  both  as  regards  size  and  wearing 
qualities. 

Finally,  taxation  of  cars  is  cruel  in  Europe,  particu- 
larly England,  where  the  tax  is  now  one  pound  (nomi- 
nal $5)  per  horsepower  each  year,  horsepower  being  the 
rating  on  the  cylinder  diameter  as  in  America. 

Third — Another  important  factor,  at  least  in  England, 
is  the  fierce  competition  of  the  motorcycle  continually 
developing  upward  to  try  and  get  the  small  car  trade. 

This  condition  affects  the  industry  as  well  as  the  de- 
sign. The  motorcycle  is  favored  by  the  higher  cost  of 
gasoline,  tires  and  taxation,  later  average  age  of  mar- 
riage, the  habit  of  renting  houses  rather  than  buying 
them,  with  consequent  shortage  of  garage  space,  and 
better  roads  and  weather  conditions.  I  imagine  that  in 
England  there  are  at  least  two  motorcycles  to  one  car. 
There  are  seven  firms  making  motorcycles  in  the  States 
against  50  in  England. 

Fourth — The  automobile  industry  in  Europe  is  limited 
by  the  lower  standards  of  living,  by  lower  wages,  also 
probably  by  a  higher  standard  of  thrift.  The  limitation 
of  the  industry  has  reacted  upon  itself  in  enhancing  the 
cost  of  cars.  It  remains  to  be  seen  whether  Ford  and 
the  other  American  invaders  can  break  down  this  ob- 
stacle to  development. 

Another  limiting  factor  is  the  distinct  prejudice  in 
the  minds  of  many  Englishmen  against  motorcars  be- 
cause they  are  an  offense  against  the  doctrine  of  "regu- 
lar exercise."  Many  well-to-do  city  men  in  London 
suburbs  do  not  own  cars  to  this  day  because  the  week- 
end is  devoted  to  exercise  of  one  sort  or  another,  cycling, 
walking,  tennis  or  cricket,  and  a  car  might  break  down 
these  regular  habits. 

Fifth — Design  of  cars  in  Europe  is,  of  course,  affected 
directly  by  climatic  conditions,  the  open  car  being  the 
popular  model  all  over  Western  Europe,  and  the  top,  or 
cape-cart  hood,  as  it  is  still  called,  being  an  accessory, 
for  use  only  in  severe  weather. 

Sixth — Road  differences  affect  design  differently  in 
England  and  France,  the  national  highroads  of  the  latter 
country  (and  perhaps  the  racial  peculiarities  of  the  in- 
habitants) making  speed  the  one  essential. 

Seventh — Design  in  England  is  affected  greatly  by  the 
essential  democracy  of  its  inhabitants  or  perhaps  by  the 
fact  that  there  the  car  is  not  the  standard  of  the  man. 

Here  a  man  will  buy  a  car  of  cost  proportioned  accu- 
rately to  his  income  or  his  pretensions. 

There  a  cabinet  minister  or  railroad  president  will 
own  a  Ford  sedan,  or  will  take  pride  in  the  possession  of 
a  miniature  vehicle  peculiar  to  the  country,  called  a 
"light  car"  or  voiturette,  and  resembling  a  traveling 
bath-tub.  His  social  status  is  not  governed  by  the  car 
he  drives,  or  by  his  income,  but  rather  by  the  particular 
accent  with  which  he  speaks  the  English  language. 

Summarizing  the  conditions  then,  they  are: 

1 — The  spirit  of  adventure. 

2— The  cost. 

3 — The  motorcycle. 

4 — The  limited  size  of  the  industry. 

5 — The  climate. 

6 — Roads. 

7 — The  lack  of  definite  money  standards. 

Surveying  these  governing  conditions  casually,  one 
can  trace  the  effects  with  fair  correctness: 

Condition  1 — The  spirit  of  adventure.  The  European 
motorist  demands  less  convenience  than  the  American. 


As  an  example,  whereas  the  American  demands  electric 
starting  and  lighting,  even  on  a  Ford  or  motorcycle, 
many  European  small  cars  are  content  with  electric  light 
only,  retaining  hand  starting;  and  many  small  cars,  and 
nearly  all  motorcycles  retain  the  old-fashioned  gas 
lamp. 

Generally,  the  American  user  demands  that  the  car 
shall  give  useful  service  with  the  minimum  of  skill  in 
handling,  whereas  the  English,  and  still  more  the 
French,  owner  delights  in  a  car  which  will  give  maxi- 
mum results  in  the  hands  of  a  skilled  driver. 

Condition  2 — Cost.  This  affects  the  Continent  and 
England  differently.  On  the  Continent,  though  many 
excellent  small  cars  are  being  produced,  the  best  efforts 
of  the  trade  seem  to  be  mainly  directed  to  the  larger 
cars,  and  the  automobile  trade  appears  to  have  made  up 
its  mind  to  cater  to  the  rich  principally.  In  England 
on  the  contrary  the  middle  class  is  having  its  demands 
met  by  the  cars  which  I  have  called  rather  rudely 
"traveling  bath-tubs." 

These  little  cars  have  been  continually  produced  in 
England  since  the  earliest  days  but  have  always  either 
perished  because  their  cost  was  out  of  proportion  to 
their  performance  or  else  have  gradually  developed  into 
larger  and  more  pretentious  vehicles  from  year  to  year. 
But  now  the  small  car  appears  to  have  come  in  with  a 
rush  in  England  and  it  looks  as  though  it  would  be  the 
quantity  production  car  of  the  future  in  that  country, 
and  perhaps  in  other  countries. 

These  miniature  vehicles,  complete  in  every  essential, 
are  most  excellent  machines  from  every  point  of  view 
for  use  where  roads  are  good. 

Condition  3 — The  motorcycle  is  becoming  an  institu- 
tion in  England  and  is  used  by  old  and  young,  and  by 
both  sexes  almost  equally. 

On  English  roads  and  in  English  weather,  it  is  the 
perfection  of  motoring  as  distinct  from  mere  luxurious 
riding.  The  machine  amounts  to  nothing  in  itself, 
weighs  only  150  lb.,  is  no  bigger  than  an  ordinary  bi- 
cycle, travels  100  miles  on  a  gallon  of  gas,  yet  transports 
you  anywhere  at  30  miles  an  hour  average  and  60  miles 
an  hour  maximum  speed. 

It  can  never  lose  its  place  in  the  affection  of  the  Brit- 
ish motorists,  probably  80  per  cent  of  whom  have  served 
their  apprenticeship  on  motorcycles.  It  is  a  fine  training 
for  driving  a  car. 

There  is  no  hard  and  fast  line  of  demarcation  between 
motorcycles  and  cars  in  England,  except  in  the  matter  of 
number  of  wheels.  All  vehicles  of  four  wheels,  however 
arranged,  are  classed  as  cars  and  taxed  at  the  rate  of 
one  pound  per  horsepower,  while  vehicles  having  two  or 
three  wheels  are  all  motorcycles  in  the  official  eye  and 
are  taxed  independent  of  horsepower  at  a  flat  rate  of 
£4  per  annum  with  three  wheels,  and  £3  per  annum  with 
two  wheels.  Hence  there  is  a  development  away  from 
the  traditional  motorcycle  and  sidecar  combination  to  a 
machine  which  is  in  all  respects  a  small  car  except  that 
it  drives  to  a  single  rear  wheel  instead  of  the  customary 
two-wheeled  rear  axle. 

These  vehicles  are  nowadays  of  very  excellent  me- 
chanical construction,  and  are  entirely  safe,  because 
they  are  hung  low.  They  are  fast  and  efficient,  making 
50  miles  or  more  to  the  gallon  and  up  to  45  miles  an 
hour.    They  cost  up  to  £300. 

The  gradual  development  of  the  three-wheeler  would 
have  been  a  severe  blow  to  the  car  makers  had  they  not 
come  down  to  meet  it  with  small  cars  of  even  greater 
excellence  mechanically,  which  can  carry  two  or  four 
persons  in  comfort  at  high  speed,  with  a  rated  horse- 
power not  exceeding  12  (R.A.C.  rating). 
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These  two  movements,  upward  of  the  motorcycle  and 
downward  of  the  car,  have  determined  the  typical  Brit- 
ish car-type  of  the  present  day,  coupled  of  course  with 
the  terrific  burden  of  taxation  and  the  high  cost  of  fuel. 

Condition  4 — The  limited  size  of  the  industry,  and  of 
the  individual  manufacturers,  makes  for  higher  cost,  but 
for  a  more  painstaking  treatment  both  of  the  initial  de- 
sign and  of  the  finished  article.  It  makes  for  a  car  of 
more  individuality,  for  a  greater  distinctiveness  in  each 
maker's  designs,  and  for  a  greater  receptiveness  to  de- 
signs which  are  highly  unconventional. 

It  is  well  known  that  where  output  is  restricted,  the 
product  is  likely  to  have,  and  may  safely  have,  more  in- 
dividuality than  where  output  is  great. 

In  other  words,  the  design  of  the  average  European 
car  is  largely  controlled  by  the  Engineering  Department, 
whereas  the  design  of  the  American  automobile  is  prin- 
cipally controlled  by  the  buying  public  through  the  sales 
organization.  In  the  main,  this  seems  the  explanation 
of  the  great  similarity  of  American  cars  as  compared 
with  European. 

Minor  points  of  individuality  are  emphasized  in  the 
American  advertising,  which  would  pass  unnoticed  in 
the  advertisements  of  a  European  car,  in  which  the  pub- 
lic would  assume  that  there  were  many  points  of  design 
differing  radically  from  other  cars. 

Condition  5 — The  climate  is  chiefly  felt  in  body  design. 
There  is  a  positive  prejudice  against  permanently  cov- 
ered cars,  except  in  the  most  luxurious  types.  The  top 
is  still  only  an  emergency  affair  of  waterproof  canvas, 
and  is  only  put  up  for  severe  rain  storms. 

Wings  and  skirting  panels  are  less  complete  than  in 
America,  and  the  protection  against  mud  and  wet  is  not 
nearly  so  advanced.  Generally,  the  weatherproofness  of 
European  cars  is  less  perfect  than  American  cars. 

In  the  mechanism  of  the  car  the  chief  effect  is  that 
control  of  the  water  temperature  has  not  attracted  so 
much  attention  as  in  the  States,  and  less  care  is  taken 
on  the  average  European  car  to  insure  an  effortless  start 
in  cold  weather.  When  night  temperatures  very  seldom 
fall  below  27  deg.  Fahr,,  one  can  understand  that  a  car 
designed  purely  for  use  in  England  and  employing  fuel 
far  superior  to  American  gasoline,  need  make  little  pro- 
vision for  forced  vaporization. 

The  Rolls-Royce  practice  of  fitting  a  vaporizing  primer 
and  regulatable  jets  is  quite  exceptional  in  England  and 
purely  due  to  its  cosmopolitan  use. 

Condition  6 — Roads.  In  England  the  road  surfaces  are 
excellent — even  now,  after  years  of  neglect,  the  roads 
are  still  excellent  whatever  the  English  themselves  may 
say.  The  moist,  temperate  climate  keeps  a  water-bound 
macadam  road  in  perfect  condition  almost  forever  with- 
out repair,  so  long  as  the  traffic  is  not  too  heavy. 

But  the  grades  are  heavy,  the  roads  have  just  grown 
rather  than  been  planned,  and  hence  there  are  few 
straight  stretches  and  few  easy  hills  and  most  of  the 
roads  are  narrow.  The  old  coaching  turnpikes,  and  oc- 
casional vestiges  of  the  old  Roman  "streets"  are  the 
only,  exceptions.  Because  of  the  hedgerows,  blind  cor- 
ners and  hidden  crossroads  are  the  rule  rather  than  the 
exception. 

As  a  result,  "handiness"  is  essential,  cars  must  run 
well  on  top  gear  at  all  reasonable  speeds  and  on  all  or- 
dinary grades,  and  brakes  must  be  above  suspicion, 
ready  for  instant  call. 

In  France  there  are  three  sorts  of  roads,  the  national 
highways,  which  are  perfect  motoring  roads  in  every 
sense- of  the  term,  the  secondary  roads  which  are  the 
opposite,  and  the  cobbles  in  the  towns  and  villages  which 
are  atrocious.    The  result  is  seen  in  French  car  design. 


Speed  for  the  national  highways  is  the  first  consid- 
eration. Roaring,  noisy  motors  which  will  make  4000 
revolutions  without  flinching  for  hours  on  end;  car- 
bureters, which  may  or  may  not  give  flexibility,  must  be 
of  the  "straight-through"  type,  offering  no  obstruction 
to  the  inlet  gas,  and  brakes,  often  on  all  four  wheels, 
which  will  pull  up  a  speeding  car  in  a  minimum  dis- 
tance, are  demanded. 

For  the  by-roads  and  city  streets,  with  unflexible  car- 
bureters, there  must  be  four  speeds,  a  powerful  clutch 
brake,  an  easy  change  lever,  and  plenty  of  slack  in  the 
transmission  gears,  so  that  the  lever  can  be  crashed 
over,  up  or  down,  at  all  speeds,  without  care  or  effort. 
There  must  be  stiff  springs  and  a  sturdy  framework  both 
for  high  speed  and  for  city  cobblestones. 

The  average  Continental  car  on  English  byways  is  un- 
comfortable to  drive,  uncomfortable  to  ride  in,  rough 
and  noisy.  But  on  Continental  roads,  it  is  in  its  element 
and  shows  to  advantage,  if  one  is  a  courageous  speed- 
hound. 

American  road  conditions,  now  happily  passing,  have 
called  for  a  car  which  can  "go  anywhere  in  high."  Hence 
the  low  axle  ratios,  large  engines,  small  high-velocity 
induction  systems,  and  other  features  which  cause  the 
typical  American  car  to  "waste  its  sweetness  on  the 
desert  air"  at  all  speeds  above  25  miles  an  hour. 

The  American  car  is  the  most  convenient  vehicle  in 
the  world  to  start,  and  to  drive;  it  is  the  best  able  to  get 
any  place  whether  there  is  a  road  there  or  not;  it  is  the 
paradise  of  the  lazy  driver.  It  is  all-the-year-round  trans- 
portation with  the  minimum  of  grief.  But  it  is  not  a 
speed  monster;  it  is  not  pleasant  to  steer  (with  certain 
exceptions)  and  its  brakes  are  deplorable. 

Condition  7 — Price  standards.  In  America  one  is 
proud.  If  one  has  a  car  it  must  be  a  real  car,  or  at  least 
look  like  one.  It  must  be  of  such  a  size  that  the  human 
figure  does  not  noticeably  overlap  the  edges.  Makers  of 
the  smaller  cars,  in  the  illustrations  of  their  advertising 
matter,  fill  their  cars  with  pigmies  to  enhance  the  im- 
pression of  reality.  To  agree  with  the  illustrations  of 
my  own  car,  I  should  be  not  more  than  four  foot  six 
inches  tall. 

The  American  buying  public  is  assumed  to  have 
formed  its  standards.  It  expects,  or  the  manufacturers 
assume  that  it  expects,  just  the  same  main  features  in 
a  $1,000  car  as  in  an  $8,000  car. 

In  France,  and  the  Continent  generally,  the  fully 
fledged  car  is  generally  for  the  rich,  and  as  such  is  com- 
plete and  rather  conventional.  It  is  also  distinctly  ex- 
pensive. 

There  have  always  been  "voiturettes"  in  France,  of 
one  cylinder  or  more,  but  they  have  never  been  regarded 
very  seriously  and  actually  do  not  call  for  a  full  driver's 
license  for  permission  to  operate. 

In  England  there  are  no  accepted  standards  of  design. 
The  two  standards  of  practice  are  only  speed  and 
economy.  Until  recently  there  were  numbers  of  single 
cylinder  cars.  Now  these  have  ceased,  but  an  engine 
may  have  two,  three,  four,  five,  six  or  eight  cylinders; 
it  may  be  air  or  water-cooled;  horizontal,  vertical,  Vee 
or  radial. 

The  transmission  may  be  of  two,  three,  or  four  speeds, 
or,  in  a  number  of  small  cars,  by  friction  discs  and  gears, 
or  chains  to  the  back  axle.  Chain,  propeller  shaft  or  Vee 
belt  may  be  used.  Hotchkiss  drive  or  torque  tube,  dif- 
ferential gear  or  none,  back  axle  or  single  wheel — all 
are  acceptable  to  the  buying  public. 

The  actual  size  and  shape  of  the  cars  vary  enormously. 
The  three-wheelers  generally  have  the  single  wheel  be- 
hind,   but    at    least    one    has    two    wheels    on    one    side 
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and  one  on  the  other.  The  track  width  of  four-wheelers 
varies  from  42  in.  to  58,  and  the  wheelbase  from  80  in. 
to  150  in. 

The  tire  sizes  on  cars  vary  from  27  x  2J/2  to  35  x  5,  and 
wheels  may  be  wood,  steel-spoked,  wire  or  disc.  Wire 
wheels  are  in  the  majority. 

Starting  may  be  electrical  or  unassisted.  Lighting,  by 
electricity  or  gas ;  ignition,  however,  is  at  present  almost 
universally  by  magneto,  but  the  battery  is  slowly  gaining 
ground. 

External  appearance  is  uncontrolled  and  varies  from 
the  extremely  dignified  to  the  extremely  weird,  and  from 
the  utmost  symmetry  to  an  indescribable  lopsidedness. 
Among  the  miniature  cars  some  most  beautiful  propor- 
tions are  to  be  found,  while  many  bodies  fitted  on  large 
cars  would  attract  jeering  crowds  in  the  States.  The 
reverse  is  equally  true. 

As  regards  color,  England  and  Europe  generally  de- 
mands the  full  run  of  the  spectroscope.  To  European 
eyes  all  American  cars  are  black.  Bear  in  mind  that 
anyone  may  ride  in  the  most  peculiar  or  tiniest  of  these 
cars  without  loss  of  dignity,  and  you  will  see  how  free 
and  untrammelled  is  the  scope  of  automobile  design  in 
England. 

Perhaps  what  I  have  already  said  will  serve  to  show 
the  conditions  which  American  cars  have  to  meet  in 
Europe.  American  cars  have  sold  and  are  still  selling 
in  Europe  in  large  numbers  because  they  have  a  great 
reputation  for  reliability,  and  they  can  always  be  bought 
from  stock,  but  they  do  not  show  to  such  a  great  advan- 
tage in  Europe  as  in  America. 

The  reason  for  this  is  that  their  engines  are  too  big 
for  the  performance  obtained  from  the  car.  (I  am  speak- 
ing, of  course,  from  the  European  point  of  view).  In 
other  words,  they  consume  too  much  gas. 

Perhaps  the  following  table  of  average  dimensions 
will  illustrate  this: 


Average  Particulars  of  Cars 


American 

Cylinders    6  (58%) 

Horsepower   (N.  A.  C.  C. 

rating)    

Bore,  in 

Stroke,  in 

Stroke  Bore  Ratio 

Wheel  track,  in 


26 
3.4 
5 

1.45 
56 
(All 
standard) 


Wheelbase,  in. 


122 


Axle  Ratio 4.5 

Number  of  passengers.. . .  6 

Weight  of  chassis 

Weight    of   complete    car, 

lb.,  probably  about 3,000 


Price    $2,794 


English 
4  (69%) 

13.8 
2.95 
4.75 
1.6 

51 

(42-58 
range) 

115 
(88-150 
range) 
4.15 

1,800  lbs. 

2,300 
(Many  cars 
1,500-1,700 
complete) 

£610 


Continental 
4  (80%) 

15.5 
3.1 
5.1 
1.65 

53 

(40-56 
range) 

122 
(86-146 
i-ange) 


European  eye.  Its  lower  maximum  speed  would  count 
against  it. 

Since  on  the  Continent  cars  are  run  only  by  people 
of  some  wealth,  the  tax  and  fuel  consumption  of  Ameri- 
can cars  are  not  insuperable  objections. 

To  judge  by  pre-war  experience,  the  smaller  Conti- 
nental cars  are  lacking  in  completeness,  convenience  and 
mechanical  perfection.  For  example,  the  Continental 
designer  has  always  appeared  to  lose  patience  when  he 
gets  to  such  details  as  the  controls — accelerator  connec- 
tions are  liable  to  consist  of  the  fewest  possible  pieces 
of  bent  wire,  and  to  be  unreliable  in  proportion. 

It  is  in  England  that  the  more  interesting  conditions 
exist.  Here  there  has  always  been  an  admiration  of  the 
low-priced  American  cars,  and  from  the  first  days  manu- 
facturers have  been  striving  to  evolve  a  low-priced  car 
for  the  English  market.  The  "£100  car"  has  become  al- 
most a  slogan. 

The  failure  to  produce  a  really  low-priced  car  has 
been  largely  due  to  the  fact  that  English  makers  have 
not  realized  that  a  really  good  inexpensive  car  can  only 
be  made  by  quantity  production,  and  that  it  was  a  matter 
of  capital  and  tools  rather  than  design. 

The  attempts  at  low-price  have  failed  because  they 
have  "cut  corners"  in  design,  and  produced  something 
which  either  was  not  safe  or  was  so  unlike  a  real  car  as 
to  be  unacceptable  even  to  the  catholic  taste  of  the 
country. 

Now,  with  enormous  taxation  on  horsepower  and  ex- 
pensive gasoline,  the  conditions  have  changed  and  the 
English  manufacturer  should  be  able  to  meet  American 
competition  with  a  car  which  is  perhaps  a  little  more 
expensive  than  the  imported  cars  in  first  cost,  but  is  ever 
so  much. more  economical  to  run,  smaller,  handier,  with 
better  brakes,  better  external  appearance  and  generally 
more  suitable  to  the  local  conditions.  And  in  this 
respect,  it  is  interesting  to  consider  the  following  table 
taken  from  an  English  motor  paper  (Motor,  Jan.  12) : 

Cost  of  Operation  of  British  Cars 


Four  Seater 
16  hp.  to  20  hp. 
Weight  (lbs.)..   2,800-3,300 

Tax  $75-100 

Gasoline,   gal. 

per  year  ....         300 
Miles  per  gal.  .  20 

Costs,  gasoline.      $220 

Tire  cost $150 

Oil,  mi.  per  gal.        500 

Costs,  oil $25 

Total    cost    per 

year $470 

Cost  per  person 
carried  on  as- 
sumption o  f 
full  use  of 
seats $117 


In  France  a  number  of  cars  are  developing  on  Ameri- 
can lines,  unit  construction,  battery  ignition,  smooth  ex- 
ternal appearance,  detachable  cylinder  heads,  left-hand 
steering,  and  a  host  of  detail  fittings  are  making  them 
appear  more  and  more  like  American  cars.  Where  they 
differ  is  in  having  greater  speed,  less  top  gear  flexibility, 
but  better  brakes. 

I  cannot  find  the  average  price  of  French  cars  but 
imagine  that  the  rate  of  exchange,  import  duty,  etc., 
make  competition  from  this  side  very  difficult. 

The  American  car  probably  is  at  a  disadvantage  in  its 
quality  of  finish  and  the  detail  design  of  its  mechanical 
parts,  which  have  always  looked  rough  and  ready  to  the 


Four 

Two 

Four 

Three 

Seatar 

Seater 

Wheel 

Wheel 

Small 

Light 

Cycle 

Cycle 

Car 

Car 

Car 

Car 

1,800 

1,600 

1,350 

Under 
800  lbs. 

50-70 

$50 

$50 

$20 

240 

199 

132 

102 

27 

30 

45 

60 

$160 

$145 

$90 

$74 

$90 

$75 

$60 

$50 

700 

1,000 

700 

700 

$17 

$12 

$17 

$17 

$317         $282         $217       $161 


$80 


$141         $110        $80 


Since  the.  four-seater  cars  can  be  assumed  to  carry  not 
more  than  two  persons  on  the  average,  it  is  safe  to 
double  the  cost  per  passenger  in  the  two  first  cases. 

It  will  be  seen  that  the  ordinary  American  car  even 
of  the  smallest  class  would  be  at  least  as  expensive  to 
run  in  England  as  the  most  expensive  type  quoted. 

It  seems  to  me  that  England  is  on  the  point  of  solving 
its  transportation  problems  in  an  effective  manner.  It 
seems  also  that  in  view  of  the  fuel  consumptions  quoted, 
England  is  achieving  real  fuel  economy,  and  it  becomes 
a  question  whether  this  country  might  not  attempt  to 
develop  on  similar  lines. 

Surely,  as  a  first  step  to  fuel  economy,  it  would  be 
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logical  to  reduce  the  horsepower  of  American  cars  by 
50  or  at  least  30  per  cent,  while  leaving  the  axle  ratio 
unchanged  or  even  raising  it  considerably,  and  gaining 
flexibility  by  reduction  in  weight  and  improved  car- 
bureter design.    Perhaps  also  by  four-speed  gearboxes. 

It  may  be  objected  that  it  would  be  necessary  to  come 
off  top  speed"  more  often,  but  the  English  light  cars  only 
have  to  use  the  gears  very  occasionally  in  ordinary  run- 
ning conditions,  to  judge  by  the  reports  of  trial  runs, 
unless  exceptional  grades  are  met,  and  grades  in  Eng- 
land are  very  much  worse  than  here. 

'  Objections  to  a  wheel-track  less  than  the  traditional 
56  in.  are  often  heard.  The  first  is  that  the  car  rocks 
sideways  more  with  a  narrow  than  with  a  wider  track. 
I  do  not  think  this  is  so  on  road  surfaces  where  reason- 
able speeds  can  be  kept  up.  The  7-ft.  gage  railroads  in 
England  were  proved  to  roll  more  than  the  56%-in.  gage, 
and  narrow  gage  railroads  show  good  riding  qualities. 
The  same  argument  applies  to  narrow  gage  cars  on 
decent  roads. 

The  objection  that  the  narrow  cars  will  not  fit  the 
ruts  made  by  other  cars  on  dirt  roads  or  snow,  I  think 
cuts  both  ways.  Personally,  on  a  light  car  I  would 
rather  not  have  both  wheels  in  the  ruts  at  the  same 
time.  In  the  same  way  street  car  lines  are  safer  to  a 
car  the  track  of  which  does  not  fit  them. 

As  regards  road  conditions,  these  are  certainly  bad  in 
the  States  as  a  whole  but  are  rapidly  improving,  and  in 
the  Eastern  states  are  becoming  similar  to  English 
roads.  I  believe  a  light  car  of  European  design  would 
perform  very  well  on  the  ordinary  roads  of  Massa- 
chusetts. 

With  reference  to  snow  conditions,  such  as  we  have 
had  in  the  past  week,  a  narrow  track  would  certainly 
not  be  an  unmixed  blessing,  but  I  have  the  idea  that  a 
small  car  with  a  low  bottom  gear,  not  too  much  forward 
weight,  and  a  really  good  control  of  the  back  axle  would 
push  its  way  through  most  obstacles,  particularly  if  the 
road  clearance  were  kept  fairly  high  by  sloping  the 
transmission  and  using  small  back  axle  gears.  Four 
speeds  would  be  almost  a  necessity. 

Engine  Practice 

Many  European  cars  are  built  around  the  engine,  and 
in  fact  in  some  of  them  the  designer's  interest  appears 
to  have  waned  after  the  engine  was  completed.  This 
was  a  real  failing  of  many  pre-war  cars. 

One  notices  a  real  attempt  to  raise  the  mean  effective 
pressure  in  European  cars,  by  increased  compression, 
inlet  valve  opening  and  induction  systems.  The  valve 
in  head  engine  is  coming  in  with  a  certain  hesitation, 
generally  with  a  detachable  head. 

In  at  least  one  case  of  a  detachable  head,  screwed 
plugs  are  still  used  over  the  valves.  This  seems  good 
since  with  the  detachable  head,  although  the  operation 
of  cleaning  the  cylinder  is  made  easier,  there  is  far 
greater  difficulty  in  making  a  quick  inspection  of  the 
cylinder  and  valves  than  with  the  older  type  of  non- 
detachable  head  with  screwed  plugs  over  the  valves. 
Also,  it  is  more  necessary  to  inspect  the  interior  of  the 
cylinder  when  a  detachable  head  is  used  because  of  the 
danger  of  internal  water  leaks. 

With  the  ordinary  type  of  detachable  head,  when  once 

the  head  is  detached  and  replaced,  there  Is  a  constant 

ii    one's   mind   as   to   what   sort    of  joint   has   been 

made,  and  the  only  way  to  find  out  is  to  detach  the  head 

.  and  so  on  "ad  infinitum." 

In  a  large  number  of  detachable  head  designs,  the 
haft  is  on  top,  following  aero  engine  practice. 

The  contrary  school  is  still  vastly  in  the  majority, 
proving  by  excellent  examples  that  a  well  designed  L- 


head  engine  can  be  as  efficient  and  as  free  from  de- 
tonation as  the  valve  in  head. 

At  Olympia,  two-thirds  of  the  engines  were  four- 
cylinder,  and  over  half  the  remainder  were  six.  The  two 
cylinder  horizontal  opposed  engine  is  gaining  much 
favor  for  light  cars,  this  being  a  development  of  motor- 
cycle design. 

Air-cooling  is  only  considered  for  small  cars,  proDably 
because  the  danger  of  freezing  is  practically  not  existent 
in  Europe. 

Magneto  ignition  still  holds  the  field  in  Europe  by  an 
enormous  majority,  but  certain  makers  have  been 
tempted  by  the  very  excellent  American  battery-ignition 
systems,  to  abandon  their  old  loves,  probably  as  a  matter 
of  justified  economy.  On  small  cars  without  self-starter, 
the  magneto  is  almost  universal  and  seems  correct,  since 
in  this  way  the  car  can  always  get  home,  battery  or  no 
battery.  So  long  as  an  engine  is  free  enough  to  be 
started  by  hand  on  the  magneto,  there  is  a  real  advan- 
tage in  having  one,  at  least  as  a  second  string. 

The  battery  ignition  wires  and  apparatus  extend  over 
half  of  the  car  and  a  number  of  things  are  liable  to 
happen  to  the  wires  and  terminals  in  inaccessible  places, 
which  may  take  endless  trouble  to  put  right.  In  mag- 
neto ignition  the  only  wires  are  the  high  tension  leads 
to  the  plugs,  failures  of  which  affect  one  plug  at  a  time 
and  are  easily  traced,  and  one  ground  wire  (which  is 
sometimes  omitted  on  European  cars).  This  wire,  if  it 
breaks,  will  not  stop  the  engine  but  will  prevent  its  be- 
ing stopped.  If  it  is  grounded  it  is  only  necessary  to 
pull  it  off.  Hence  the  European  faith  in  the  magneto, 
which  will  take  a  lot  of  shaking. 

Clutches  are  about  evenly  divided  between  cone  and 
plate  in  Europe,  whereas  in  America  the  plate  clutch  is 
in  a  large  majority.  Perhaps  this  is  accounted  for  by 
the  excellent  cone  facing  fabrics  which  one  can  obtain 
in  Europe,  and  in  America  by  the  cheapness  of  manufac- 
turing a  plate  clutch  from  pressings.  In  America  it  is 
necessary  to  have  a  clutch  which  will  slip  longer  without 
burning,  because  of  snow,  and  a  multiple  plate  clutch  is 
good  in  this  respect  of  course,  but  not  better  than  a 
cone  clutch  with  heat  proof  facing,  which  is  more  liable 
to  keep  cool  than  a  pack  of  disks. 

Gear  boxes  have  four  speeds  on  80  per  cent  of  Conti- 
nental cars  and  50  per  cent  of  English  cars,  even  on  a 
large  number  of  the  small  cars.  The  advantage  of  four 
speeds,  particularly  on  small  cars,  is  evident  and  might 
be  considered,  one  would  think,  for  America,  if  the  pub- 
lic could  be  educated  to  it.  For  small  powers,  the  extra 
weight  of  a  four-speed  box  is  not  great,  and  the  speeds 
are  needed.  With  a  decent  clutch  and  carbureter,  the 
car  should  start  on  second  and  climb  most  hills  on  top 
or  third,  but  first  speed  is  good  for  emergencies. 

Gear  boxes  are  being  combined  more  and  more  with 
the  engine  on  European  cars,  particularly  the  small  cars. 
But  in  England  the  majority  of  gear  boxes  taken  over  all 
cars  are  still  independent  and  fixed  to  the  chassis  be- 
hind the  engine,  70  per  cent  being  fixed  in  this  way.  On 
the  Continent  about  50  per  cent  are  fixed  to  the  chassis 
and  50  per  cent  to  the  engine,  and  the  latter  method  is 
on  the  increase. 

Some  of  the  English  light  cars  using  two-cylinder  en- 
gines  of  the  horizontal  opposed  type,  combine  the  clutch 
casing  and  gear  box  with  the  crankchamber  in  a  very 
neat  form,  in  such  a  way  that  the  whole  of  the  working 
mechanism  of  the  car  is  accessible  by  merely  raising  the 
bonnet. 

Spiral  bevels  are  coming  in  in  a  flood,  and  are  not  only 
ousting  tin'  straight  bevel,  but  also  the  worm,  which  be- 
fore the  war  seemed  to  be  gaining  favor  rapidly.     The  i 
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spiral  bevel  is  undoubtedly  one  of  the  biggest  contri- 
butions to  automobile  design  since  the  Bilgram  bevel 
planer. 

Springs  are  almost  always  half  elliptic  on  the  front 
axle.  At  the  rear  there  has  been  a  landslide  for  the 
quarter  elliptic  and  cantilever,  which  were  fitted  on  70 
per  cent  of  the  cars  shown  at  Olympia. 

The  half  elliptic  springs,  so  popular  here,  are'  fitted 
on  less  than  one-sixth  of  the  European  cars,  if  one  may 
judge  by  the  recent  shows. 

Since  the  cantilever  spring  implies  some  sort  of  ef- 
fective control  of  the  back  axle,  the  movement  in  this 
direction  seems  to  be  good.  The  torque  tube  or  other 
axle  control  scheme  seems  too  short  in  many  European 
cars  to  be  really  good.  In  most  of  them  it  would  have 
been  possible  to  lengthen  it  considerably,  with  advan- 
tages in  riding  qualities  and  in  holding  the  road. 

Some  of  the  European  cars  retain  the  fork  joint  at 
the  head  of  the  torque  tube  without  provision  for  side 
movement  of  the  axle,  but  most  makers  seem  to  realize 
that  this  is  wrong  and  use  a  sphere  or  other  universal 
device. 

In  general,  it  may  be  said  that  one  or  two  torque  tube 
designs  which  have  recently  appeared  in  the  States  are 
far  better  than  the  general  run  of  the  new  European 
designs,  both  as  regards  mechanics  and  appearance. 

Differentials — Several  of  the  lighter  English  cars 
omit  the  differential  altogether,  and  either  drive  on  one 
wheel  or  drive  both  wheels  through  a  rigid  axle  shaft. 
This  practice  does  not  appear  to  ruin  the  tires  on  a  car 
of  2000  lb.  or  less,  and  is  worthy  of  consideration  in  the 
States  because  of  its  great  advantage  in  mud  or  snow. 
America  has  better  tires  at  a  lower  price  than  Europe, 
which  is  an  additional  reason  why  America  should  con- 
sider dropping  the  differential  on  small  cars. 

Brakes — On  this  subject  American  design  seems  to  be 
at  a  standstill,  and  European  design  better  almost  with- 
out exception.  The  good  point  about  the  American  de- 
sign is  that  both  brakes  are  generally  on  the  rear  wheels, 
but  this  is  cancelled  in  most  cases  by  lack  of  an  equaliz- 
ing device. 

The  bad  points  appear  to  be  that  the  external  brake, 
which  is  relied  on  to  do  the  work,  is  in  effect  little  more 
than  the  old-fashioned  strap  brake  tried  and  abandoned 
on  bicycles.  It  is  likely  to  grab,  is  only  approximately 
balanced,  is  unequal  in  its  application,  springs  a  great 
deal  before  it  really  gets  hold,  is  exposed  to  all  the 
winds  that  blow  and  yet  will  heat  up  almost  immediately. 
On  very  few  cars  does  it  ever  really  come  free. 

The  internal,  or  so-called  "emergency"  brake,  is  gen- 
erally no  more  than  an  enlarged  piston  ring  and  is  best 
disregarded. 

The  smell  of  rubber  and  burnt  string  on  any  American 
highroad  hill  in  the  touring  season  is  sufficient  criticism 
of  the  local  brake  design,  and  the  columns  of  the  news- 
papers are  its  condemnation. 

The  means  of  applying  the  brakes  too  often  consist 
of  bent  wire,  and  other  things  that  spring,  so  that  the 
driver  cannot  tell  the  moment  at  which  his  brakes  make 
contact  and  simply  keeps  on  pressing  with  his  foot  in 
the  hope  that  something  will  happen  soon.  When  it  does, 
it  often  skids  the  wheels  because  the  bands  after  slip- 
ping for  a  time  have  grabbed.  Shrieking  brakes  are  a 
minor  symptom. 

Brake  facings  in  America  do  not  appear  to  be  the 
equal  in  wearing  quality  of  those  used  in  Europe. 

The  use  of  rods  to  the  back  axle  instead  of  steel  strip 
or  cable,  leads  to  rattling  and  frequent  breakage. 

One  would  imagine  that  the  double  internal  expanding 
brake  so  often  used  in  Europe  could  be  made  cheaper 


to  manufacture  than  the  general  form  of  American  band 
brake,  since  it  consists  of  fewer  parts  and  is  a  machine 
job  from  start  to  finish.  It  is  better  because  it  is 
weatherproof,  will  not  run  so  hot,  is  more  definite  in  its 
application,  balances  better  and  is  more  readily  adjust- 
able. 

The  side-by-side  variety  implies  a  wide  drum,  but  a 
new  type  which  is  appearing  lately,  consisting  of  a 
single  width  drum  with  four  internal  shoes,  each  work- 
ing on  a  quarter  of  the  circumference,  and  controlled, 
one  pair  by  the  pedal  and  one  pair  by  the  lever,  seems 
to  solve  this  drawback. 

Pressed  drums  can  be  used,  but  should  be  flanged  out- 
ward on  the  inner  edge  for  stiffness  and  cooling,  and 
should  be  bored  or  ground  to  run  true. 

I  wish  to  suggest  that  improvements  on  the  lines  sug- 
gested would  form  a  great  step  forward  in  American 
cars. 

Bodies — Much  adverse  criticism  of  American  bodies 
has  recently  appeared  in  the  English  technical  press,  but 
when  one  examines  it  one  finds  that  it  applies  wholly  to 
the  open-touring  bodies,  to  which  I  imagine  American 
manufacturers  have  not  given  much  attention  lately. 

Recent  American  open  bodies  have  aimed  too  much 
at  sporting  lines  to  be  comfortable — they  are  not  deep 
enough  and  the  seating  is  too  upright.  I  think  the  de- 
signs which  are  now  criticized  in  Europe  came  origi- 
nally from  Europe  in  a  number  of  cases.  Europe  now, 
however,  has  reverted  to  deep,  comfortable,  open  bodies, 
such  as  were  standard  in  this  country  before  the  war, 
using  them  all  the  year  round,  and  therefore  demanding 
the  utmost  of  usefulness  and  comfort. 

As  regards  closed  bodies,  however,  this  country  un- 
doubtedly leads  by  a  very  long  margin  in  detail  finish, 
in  accessories,  and  one  cannot  help  feeling,  in  general 
lines  also. 

The  recent  developments  in  quantity  production  of 
closed  coach  built  bodies  form  another  notable  advance 
for  which  the  States  is  responsible,  and  the  quality  of 
workmanship  and  material  in  these  closed  jobs  seems 
to  be  at  least  as  good  as  much  of  the  custom  coachwork 
of  Europe. 

America  showed  that  the  automobile  was  not  the  mo- 
nopoly of  the  rich,  and  is  now  showing  that  true  comfort 
in  the  automobile  is  equally  available  to  the  man  in  the 
street.  In  other  words,  what  the  public  wants,  it  shall 
have. 

The  quantity  production  of  coachbuilt  bodies  is  a 
great  step  in  advance,  not  only  because  of  low  price.  By 
quantity  production  coachbuilding  is  lifted  from  an  art 
to  a  mechanical  science.  It  has  been  shown  that  wood 
can  be  worked  accurately  to  make  interchangeable  parts, 
that  it  is  capable  of  proper  heat-treatment,  like  metal, 
and  that  results  can  be  guaranteed. 

The  individual  coachbuilt  body  is  often  a  nuisance  to 
the  manufacturer  of  the  chassis  and  the  owner  of  the 
car,  because  it  is  so  often  found  that  in  some  particular 
the  bodywork  clashes  with  the  mechanism  of  the  chassis, 
or  vice  versa.  By  the  quantity  production  of  bodies  such 
interference  can  be  rooted  out  in  the  first  experimental 
sets,  electric  wiring  can  be  standardized,  and  a  whole 
host  of  minor  annoyances  can  thus  be  avoided. 

Probably  in  Europe  the  open  car  will  always  hold  the 
field  because  of  the  difference  in  climate.  In  any  case, 
any  form  of  covering  for  European  cars  will  have  to  be 
truly  collapsible. 

Perhaps  America  will  now  show  that  a  really  con- 
vertible job  can  be  produced  in  quantities,  which  will  not 
rattle  and  which  can  be  thrown  wide  open  in  the  fine 
weather,  and  covered  again  by  two  persons  in  five 
minutes. 
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European,  and  particularly  English,  closed  body  de- 
signs appear  to  be  going  through  a  phase  which  one 
hopes  may  be  temporary.  The  rear  end  of  a  number  of 
English  bodies  resembles  the  rear  end  of  a  sausage  in 
general  design.  I  refer  to  the  excessively  rounded  de- 
signs which  are  so  popular  in  England  just  now  and 
which  appear  so  hideous  to  American  eyes. 

In  touring  cars  the  European  designs  are  almost  uni- 
formly good,  except  that  in  some  cases  the  desire  for  a 
disappearing  hood  has  spoilt  the  lines  of  the  car. 

Aluminum  sheet  is  now  used  extensively  in  European 
body  work,  but  the  treatment  is  not  as  complete  as  in 
American  bodies,  and  exposed  wood  joints  are  used  in 
window  framings,  etc.,  which  are  likely  to  give  trouble 
in  the  event  of  a  change  of  climate. 

Aluminum  roofs,  used  to  obtain  the  rounded  designs 
referred  to  above,  are  not  satisfactory  in  many  in- 
stances, as  they  tend  to  boom  badly  and  they  make  the 
interior  uncomfortably  hot  in  summer  weather. 

As  a  summary  I  wish  to  emphasize  the  following 
points : 

1.  The  use  of  cars  is  radically  different  on  the  two 
sides  of  the  Atlantic,  and  selling  points  which  are 
vital  to  the  American  public,  such  as  self- 
starters,  transmission  locks,  service  organiza- 
tions, etc.,  are  of  secondary  importance  in 
Europe. 

2.  The  cost  of  running  a  car  is  greater  in  Europe 
and  the  roads  are  good ;  therefore,  cars  are  grow- 
ing smaller,  and  it  is  the  small  car  above  all 
things  which  appeals  to  the  general  public,  es- 
pecially in  England. 

If  America  wishes  to  hold  a  big  trade  in  England, 
she  must  evolve  small,  fast,  economical  cars  of 
the  utmost  refinement  as  regards  mechanical 
parts. 

3.  American  bodywork,  as  known  in  Europe,  is  un- 
satisfactory. But  actually  American  bodywork, 
as  a  whole,  is  of  a  higher  quality  than  the  Euro- 
pean. It  only  remains  for  America  to  turn  her 
attention  again  to  producing  comfortable  touring 
bodies,  for  her  to  meet  European  requirements 
absolutely  in  this  respect. 

4.  American  brakes  need  entire  redesigning  from 
the  pedal  or  lever  to  the  back  axle,  if  they  are  to 
meet  European  ideas.  The  idea  of  the  hand 
brake  being  an  "emergency"  brake  must  be  eradi- 


cated. If  it  is  only  to  be  used  in  emergency,  the 
driver  never  accustoms  himself  to  use  it,  and  in 
an  emergency  it  is  never  ready. 
It  is  immensely  better  to  call  it  a  hand  brake, 
make  it  adjustable  for  wear  and  build  it  for  use. 
It  only  remains  to  train  drivers  to  use  it  fre- 
quently on  all  long  hills,  and  it  will  then  be  used 
in  emergency  and  may  prevent  a  lot  of  accidents. 

5.  As  regards  detail  design,  Europe  does  not  appear 
to  know  anything  that  America  doesn't  know. 
With  the  exception  of  the  overhead  camshaft 
engines,  the  small  horizontal  two-cylinder  en- 
gines, the  Argyll  single  sleeve  and  the  Ricardo 
trunk  piston,  every  European  design  is  reflected 
strongly  in  the  States. 

6.  If  America  were  to  build  light  cars  on  European 
lines  for  export,  I  believe  they  would  be  found 
to  sell  in  large  numbers  in  the  eastern  part  of  the 
United  States,  where  road  conditions  are  ready 
for  them. 

These  cars  must  not  be  built  for  use  in  cities 
only,  however — they  must  have  the  speed  and 
capacity  for  touring  equal  to  the  largest  cars 
built  in  this  country. 

Finally 

The  outlook  for  American  cars  all  the  world  over  ap- 
pears to  me  to  be  particularly  good,  because  the  States 
is  now  aiming  not  only  at  production,  but  at  the  produc- 
tion of  high  quality  designs. 

In  recent  American  designs,  equal  compression 
volumes  are  often  insured  by  machining  the  heads,  six- 
cylinder  crankshafts  have  seven  bearings  and  are  fin- 
ished all  over  in  the  circular  grinder,  pressure  lubrica- 
tion is  used  for  all  moving  parts  of  the  engine,  and  in 
all  ways  the  highest  practice  is  aimed  at,  combined  with 
strictly  mechanical  methods. 

Other  countries  are  trying  to  get  the  costs  down,  while 
America,  having  got  the  costs  down,  is  trying  to  get 
quality  up  without  increasing  the  costs. 

It  seems  to  me  that  it  only  remains  for  America  to 
produce  cars  strictly  suitable  for  European  conditions, 
to  gain  a  firm  place  in  the  esteem  of  European  users. 

There  is  no  doubt  that  having  gained  a  place  in  the 
regard  of  the  European  public,  American  salesmanship 
and  service  organization  will  see  that  the  place  is 
retained. 
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Elbow  Lines  of  European  Cars 

Many  methods  employed  in  finishing  off  top  edge  of  body  sides.  General 
tendency  is  toward  construction  in  which  side  panel  is  continued  over  the 
top   edge   to   meet   the  upholstery.      Padded   top   edge   is   disappearing. 

By  M.  W.  Bourdon 


MANY  efforts  on  the  part  of  body  builders  to  pro- 
vide something  distinctive  in  the  top  edge  or  el- 
bow line  are  to  be  seen  on  European  cars,  and 
the  accompanying  sketches  serve  to  indicate  how  widely 
diverse  have  been  the  aims  and  ideas  of  various  de- 
signers. 

The  bolster-like  effect  produced,  as  shown  in  Fig.  1, 
by  continuing  the  upholstery  fully  padded  over  the  top 
edge,  a  finish  at  one  time  so  popular,  occurs  very  in- 
frequently and  its  decline  is  not  regretted  from  a  prac- 
tical point  of  view,  as  obviously  with  the  full  "free- 
board" represented  by  a  height  of  10  to  14  in.  from  un- 
compressed cushion  to  top  edge  no  use  could  be  made 
of  the  padding  as  an  elbow  rest. 

The  general  tendency  is  toward  the  finish  shown  in 
Fig.  2,  where  the  side  panel  is  continued  over  the  top 
to  meet  the  upholstery.  There  are  a  few  instances  where 
the  latter  cannot  be  seen  from  outside  the  car  even  when 
viewed  from  above  at  an  angle  of  say  45  deg. ;  but  this 
full  extension  of  the  panel  has  not  found  much  favor, 
the  general  endeavor  being  to  interpose  a  certain  amount 
of  padding  between  the  unyielding  parts  and  the  pas- 
sengers, even  at  this  height.  This  endeavor  is  more  or 
less  apparent  in  all  standard  jobs,  though  in  the  "sport- 
ing" type  of  body  the  comfort  of  the  occupants  is  sacri- 
ficed, presumably  to  obtain  a  racy  effect. 

Many  body  designers  are  reluctant  to  discard  en- 
tirely the  padding  continuation  to  the  outside  edge; 
Humber  and  Arrol  Johnston  go  so  far  as  indicated  in 
Figs.  3  and  4  respectively.  In  both  cases  the  junction 
between  leather  lining  and  panel  is  finished  off  by  a 
lead-filled  metal  beading,  Humber  securing  the  lining 
with  pins  into  the  frame  and  interposing  a  double  strip 
of  leather  binding  which  has  a  small  roll  formed  by  its 
fold  projecting  below  the  metal  bead.  Angus  Sanderson 
(Fig.  5),  on  the  other  hand,  eliminates  the  metallic  bead- 
ing and  finishes  off  the  lining  edge  with  a  strip  of  fabric 
binding  secured  by  leather  covered  gimp  tacks,  an  ar- 
rangement liable  to  become  distinctly  "shabby"  after 
comparatively  short  use.  The  sketch  shows  the  distinct 
roll  of  the  upholstery  inside  the  top  edge  favored  by  this 
maker.  A  similar  roll  is  used  on  Vinot  bodywork  (Fig. 
6),  but  in  this  case  a  solid  aluminum  strip  covers  the 
joint  of  leather  and  inturned  panel,  the  strip  being 
black  enameled. 

A  peculiar  design  is  that  on  D.  F.  P.  bodies,  shown  in 
Fig.  7,  there  being  a  pronounced  step  down  from  the 
top  of  the  upholstery  to  the  curved-in  top  of  the  panel. 
The  latter  has  a  vertical  extension  to  meet  the  outer 
edge  of  the  lining,  and  a  double  roll  of  patent  leather 
binding  to  cover  the  joint.  This  arrangement  has  the 
clumsy  appearance  of  the  bolster  edge  (Fig.  1)  and  is 
without  advantages  over  simpler  constructions. 

The  F.  N.  design  (Fig.  8)  can  hardly  be  considered 
ideal  for,  if  the  panel  is  finished  at  the  outside  edge 
vibration  and  distortion  of  the  framework  must  ob- 
viously break  the  paint  at  the  joint  and  cause  an   un- 


sightly crack  to  occur.  If  the  flat  band  be  formed  of 
a  separate  strip  of  metal  welded  on  to  the  side  panel,  a 
comparatively  expensive  job  would  result.  It  must  be 
admitted,  nevertheless,  that  so  far  as  appearance  goes 
this  finish  has  points  in  its  favor,  though  the  sharp  outer 
edge  would  hardly  be  serviceable  under  rough  usage, 
and  there  are  other  designs  which  appeal  more  forcibly 
even  in  appearance. 

The  edging  used  on  the  Phoenix  body  (Fig.  9)  gives 
a  neat  and  distinctive  finish,  with  a  simpler  form  of 
panel  than  is  needed  when  the  latter  is  rolled  over  to 
meet  the  lining.  The  panel  finishes  under  the  lead-filled 
beading,  the  rounded  top  edge  being  a  moulding  of  wood 
secured  to  the  framing.  The  arrangement  shown  in  Fig. 
10  (Swift)  somewhat  resembles  the  Phoenix  in  utilizing 
a  moulding  above  the  frame  to  carry  over  from  panel 
to  lining,  but  here  a  solid  aluminum  bead  is  screwed  on 
to  form  the  uppermost  edge.  This  design  is  not  so  sight- 
ly as  the  Phoenix,  for  the  inclined  flat  "band"  does  not 
harmonize  with  anything;  it  clashes  with  the  curvature 
of  the  panels  and  the  outline  of  the  body. 

The  Hillman  design  (Fig.  11)  also  embodies  a  pol- 
ished aluminum  band  with  a  doubled  leather  strip  be- 
neath it  to  form  a  beading  on  either  side.  But  this 
scheme  looks  cold  and  the  "relief"  it  affords  is  not  called 
for. 

In  Fig.  12  an  idea  is  given  of  the  Armstrong-Siddeley 
top  edging.  The  panel  finishes  under  the  broad  (2%  in.) 
half-round  moulding,  the  latter  secured  to  the  outside 
of  the  top  edge  of  the  body  framing.  This  moulding  is 
finished  in  a  slightly  darker  shade  of  paint  and  is  a 
prominent  feature  of  the  body — rather  too  pronounced 
in  the  opinion  of  some  people  and  tending  to  break  up 
the  lines  of  the  body  when,  as  in  this  case,  it  is  used 
also  (though  of  less  width)  at  the  corners,  where  the 
vertical  joints  of  side  and  back  panels  occur. 


Light  Mirrors  for  Oscillographs 

RECENTLY  the  Bureau  of  Standards  has  developed  a 
new  method  for  producing  very  small  and  light 
mirrors  for  use  on  oscillographs.  Some  time  ago  an  at- 
tempt was  made  to  produce  these  mirrors  from  aluminum, 
polishing  the  metal  in  the  usual  way.  However,  it  was 
found  that  the  metal  was  too  soft  to  be  satisfactorily 
polished  and  some  other  means  had  to  be  devised  which 
would  give  a  better  and  at  the  same  time  as  light  a  mirror. 
The  process,  as  finally  worked  out,  consists  in  pressing  the 
aluminum  between  two  optically  flat  steel  dies.  The 
mirrors  thus  made  are  highly  polished  with  the  surfaces 
sufficiently  plane  to  produce  satisfactory  images  of  the 
spot  of  light.  The  dimensions  of  the  mirrors  so  far  pro- 
duced are  approximately  5  L>  mm.  wide,  1%  mm.  long,  and 
.10  to  .20  mm.  in  thickness.  Care  must  be  taken  not  to 
use  too  much  pressure,  as  then  the  resulting  mirror  is 
so  thin  that  it  will  not  retain  its  plane  surfaces. 
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Rust  Prevention  by  Browning  Process 

Has  been  used  extensively  for  many  years  for  treating  component  parts 
of  small  arms.  Produces  a  bluish  black  finish  which  is  rendered  dull 
by  sand  blasting  or  may  be  polished  by  buffing.  Finish  does  not  rub 
off,  is  not  easily  scratched  and  resists  rust  to  a  marked  degree.  Specifi- 
cations for  preparation  of  solutions  and  methods  of  application  are  given. 

By  W.  C.  Marshall* 


IN  looking  over  the  back  numbers  of  a  prominent  auto- 
mobile periodical  recently,  the  writer  came  across  an 
article  on  rust  prevention  and  read  it  with  great  inter- 
est. Much  to  my  astonishment,  no  mention  was  made  of 
the  Browning  process,  although  the  process  is  old  and  used 
extensively  by  small  arms  manufacturers  for  treating  bar- 
rels and  component  parts  of  small  arms. 

Having  been  connected  with  the  works  of  a  company 
manufacturing  small  arms  in  the  capacity  of  research  en- 
gineer, it  fell  to  my  lot  to  investigate  the  Browning 
process  used  in  this  plant  and  make  recommendations  for 
any  changes.  There  had  been  considerable  trouble  in  the 
browning  room,  and  many  rejections  on  account  of  poor 
browning,  which  the  foreman  said  was  caused  by  the 
•weather.  This  was  true  to  a  very  limited  extent,  because 
the  browning  depended  principally  on  atmospheric  condi- 
tions in  this  plant.  Humidity  is  very  necessary,  either 
•controlled  or  natural.  In  the  above  case  it  was  a  combina- 
tion of  both,  the  artificial  regulation  depending  on  the 
foreman,  who  did  not  believe  in  control  and  preferred  to 
go  by  his  own  feelings  in  the  matter  of  humidity.  The 
time  required  for  the  whole  process  at  this  time  was  96 
hours.  The  first  step  in  the  investigation  was  to  install 
automatic  control  of  temperature  and  humidity  and  in- 
struct the  foreman  to  keep  his  hands  off  the  valves.  Re- 
•cording  instruments  were  installed  to  show  how  tempera- 
tures varied,  and  soon  the  system  was  working  satisfac- 
torily so  far  as  the  actual  process  went.  The  only  failures 
thereafter  recorded  were  due  to  someone  trying  to  assist 
the  automatic  regulators  by  closing  valves  by  hand  and 
ruining  whole  batches  of  parts. 

The  question  of  browning  solutions  was  then  taken  in 
hand,  the  object  being  to  find  the  cheapest  solution  which 
would  do  satisfactory  work. 

Steel  in  a  smooth  or  matt  condition  of  finish  is  very 
prone  to  oxidize  or  rust  if  it  is  exposed  to  moisture  either 
from  the  air  or  from  the  human  skin.  The  air  may  carry 
hygroscopic  particles  of  sodium  chloride  (or  salt)  which 
posited  on  the  metal  surface  and  act  as  a  powerful 
oxidating  agent.  The  exudation  from  the  human  skin 
may  have  an  acid  reaction  which  would  start  oxidation  at 
once.  To  prevent  this  action  in  the  presence  of  such  con- 
ditions, it  has  been  the  custom  of  arms  manufacturers  to 
coat  their  products  with  an  artificial  coat  of  rust  which 
will  prevent  the  formation  of  any  further  oxides  or  rust. 
This  coat  is  produced  by  acids  and  the  operation  of  rusting 
is  named  "Browning,"  although  the  color  produced  is 
bluish  black  and  not  brown  as  the  name  indicates.  The 
finish  is  smooth  or  dull,  depending  on  the  finish  of  the  sur- 
face of  the  steel  before  browning.  A  dull  finish  is  pro- 
duced by  sand  blasting  and  a  glossy  finish  by  buffing.    It 
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does  not  rub  off,  scratches  with  difficulty  and  resists  the 
rusting  tendency  of  the  air  or  hands  to  a  marked  degree. 
It  wears  off  very  slowly  when  subjected  to  a  rubbing 
action,  and  the  writer  has  a  golf  mashie  head  with  dull 
finish  which  was  browned  in  1915  and  still  has  the  bluish 
black  color  intact  all  over  its  surface  except  on  the  face 
and  lower  edge  where  the  head  cuts  into  the  ground  in 
playing  a  shot.  There  has  been  no  rusting  except  for  a  lit- 
tle on  the  face,  in  spite  of  the  fact  that  the  club  has  been 
badly  cared  for  in  not  being  wiped  off  nor  oiled  after  using. 

The  process  is  adapted  to  all  kinds  of  automobile  trim- 
mings, looks  and  wears  better  than  most  of  the  so-called 
rust  preventatives,  and  is  not  expensive  to  use. 

The  operations  of  the  browning  process  are  as  follows: 

1.  Thorough  cleaning  of  the  parts  in  a  soda  solution. 

2.  Applying  the  browning  solution  evenly. 

3.  Keeping  the  parts  in  a  room  at  a  fairly  high  temper- 
ature during  the  rusting  process. 

4.  Boiling  in  water  to  reduce  the  high  oxide  of  iron  to 
a  low  oxide. 

5.  Carding  or  buffing  the  surface  of  the  parts  to  remove 
loose  particles  of  the  oxides. 

Cleaning  of  Parts 

Cleaning  of  the  parts  is  done  by  boiling  in  a  solution  of 
water  and  sal  soda.  This  solution  should  contain  from  5 
per  cent  to  20  per  cent  of  alkali.  As  an  example,  7  cu.  ft. 
of  water  should  have  61  lb.  of  sal  soda  added  to  give  a 
5  per  cent  solution. 

After  cleaning,  the  objects  are  dried  and  the  browning 
solution  is  applied  with  a  brush  or  sponge  or  by  dipping. 
They  are  then  dried  in  the  atmosphere,  a  second  coating  of 
solution  is  applied  and  allowed  to  dry  30  minutes,  after 
which  they  are  placed  in  a  dry  room  heated  to  170  deg. 
Fahr.  for  30  minutes.  This  is  done  to  bring  them  to  a 
temperature  not  lower  than  that  in  the  humid  room  in 
order  to  prevent  condensation  on  the  parts  when  placed 
in  it. 

The  humidity  of  this  room  is  kept  at  60  to  70  per  cent 
and  its  temperature  at  160  deg.  Fahr. 

The  work  is  kept  here  for  1%  hr.,  the  object  being  to 
hasten  the  rusting  under  the  most  favorable  conditions, 
viz.,  high  temperature  and  high  humidity. 

At  the  end  of  the  rusting  period,  the  pieces  are  boiled  15 
minutes  in  clear  watei\  dried  and  carded.  Then  they  are 
painted  again  with  the  browning  solution,  dried,  heated  in 
the  dry  and  humid  rooms,  and  boiled.  This  process  is  re- 
peated twice,  making  five  coats  of  browning  solution  in  all. 
The  whole  time  consumed  in  the  process  is  11  hr.  2$  milk, 
divided  into  31  operations  as  shown  in  the  accompanying 
table. 

The  success  of  all  the  processes  depends  on  the  cleanli- 
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1. 

Boiled  in  soda  water 

15  m 

2. 

Boiled  in  clean  water 

10  m 

3. 

Cooled  and  dried 

5  m 

4. 

Painted 

5  m 

5. 

Dried 

30  m 

6. 

Painted 

5  m 

7. 

Dried 

30  m 

8. 

/  Dry  oven 

30  m 

9. 

Humid  room 

1  hr 

30  m 

10. 

Boiled 

10  m 

11. 

Cooled  and  driec 

5  m 

1-!. 

Carded  and  pain 

ted 

5  m 

13. 

Dried 

10  m 

14. 

Dry  oven 

30  m 

15. 

Humid  room 

lhr 

30  m 

16. 

Boiled 

10  m. 

17.  Cooled  and  dried  5  m. 

18.  Carded  and  painted  5  m. 

19.  Dried  10  m. 

20.  Dry  oven  30  m. 

21.  Humid  room         1  ?-.r.  30  m. 

22.  Boiled  10  m. 

23.  Cooled  and  dried  5  m. 

24.  Carded  and  painted  5  m. 

25.  Dried  10  m. 

26.  Dry  oven  30  m. 

27.  Humid  room         1  hr.  30  m. 

28.  Boiled  10  m. 

29.  Cooled  and  dried  5  m. 

30.  Carded  5  m. 

31.  Oiled  3  m. 


11  hr.  28  m. 


ness  of  the  surfaces  and  the  temperature  and  humidity  of 
the  air  during  the  periods  of  oxidation.  The  control  of 
temperature  and  humidity  should  be  automatic  if  possible, 
as  a  slip  in  either  one  means  failure  of  the  process  from 
the  standpoint  of  uniformity  in  product.  Carding  is  also 
an  important  part  of  the  process.  The  wheels  used  are  of 
fiber  or  wire  or  card  cloth  on  wheels  or  belts. 

Solutions 

Browning  solutions  are  made  by  combining  many  differ- 
ent chemicals,  the  object  being  to  obtain  a  solution  which 
will  oxidize  rapidly.  Some  solutions  are  considered  very 
secret,  but,  so  far  as  the  author's  experience  goes,  they  are 
no  better  than  any  one  of  the  half  dozen  listed  below, 
which  were  experimented  with  for  competitive  purposes. 

Eleven  different  solutions  were  tried  on  eleven  different 
pieces  of  buffed  gun  barrels,  numbered  as  follows: 

1.  R  No.  1  5.  Springfield  9.  No.  5 

2.  R  No.  2  6.  Enfield  10.  No.  6 

3.  Exper.  No.  1       7.  Scientific  Receipts  11.  Henley 

4.  Ponsot  8.  No.  4 

The  barrel  samples  were  treated  and  the  results  in  order 
of  merit  were  as  below.  The  determination  of  merit  of 
the  7  good  samples  amounted  in  this  case  to  the  estimate 
of  worth  by  several  good  judges  of  browning,  to  whom  the 
samples  were  submitted.  Any  one  of  the  following  solu- 
tions can  be  used  with  good  results,  although  they  are  ar- 
ranged in  their  order  of  merit. 

The  cost  per  gallon  of  the  solutions  in  1916,  based  on 
alcohol  at  $3.16  per  gallon,  is  shown  in  the  table  below, 
also  their  cost  when  using  denatured  alcohol  (in  brackets) 
at  60  cents  per  gallon. 

1.  Springfield  $0.90  (.77)  6.  Ponsot                   $3.38  (.86) 

2.  Exper.   No.  1            .27                                                     1.80  (Half 

3.  No.   5  1.45  (.43)                                                water) 

4.  R  No.  2  .35  (.27)   7.  No.   4                          .86  (.86) 

5.  R.  No.  1  .30 

The  prices  of  other  chemicals  were : 


Nitric  acid 
Iron  chloride 
Hydrochloric  acid 
Bichloride  of  mercury 


$0.11     per  lb. 

.25       "      " 

.07%  "      " 

2.38       "      " 


Table  No.  1 
Browning   Solution    Formulae — Percentages    by    Weight 
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The  Ponsot  process  used  above  was  not  the  one  indicated 
below,  the  solution  being  the  same,  however. 

The  true  Ponsot  process  requires  a  dry  oven  heat  of 
248  deg.  Fahr.  and  can  be  done  in  6  hr.  30  min.  The 
chemical  composition  of  each  solution  is  given  in  Table  1. 

Chemistry  of  Browning 

The  chemistry  involved  in  browning  is  complex,  and 
chemists  do  not  agree  even  on  the  simple  facts.  Ordinary 
iron  rust  or  iron  oxide  is  probably  a  mixture  of  ferric 
oxide,  hydrated  ferrous  and  ferric  oxides,  basic  ferrous 
and  ferric  carbonates.  After  long  exposure  to  the  air,  the 
amount  of  ferric  oxide  in  the  mixture  becomes  relatively 
large  and  the  amount  of  other  compounds  relatively  small. 
Rusting  conditions  may  be  varied.  Dry  iron  in  dry  air 
will  not  rust,  as  moisture  must  be  present  before  rusting 
can  occur.  It  is  affirmed  by  some  that  the  presence  of  an 
acid  and  water  is  necessary,  but  this  is  denied  by  others. 
Evidence  shows,  however,  that  the  presence  of  an  acid  is 
necessary  for  rusting. 

Atmospheric  rusting  proceeds  in  the  following  manner. 
Films  of  moisture,  holding  carbonic  acid  and  oxygen  in 
solution,  condense  on  the  surface  of  iron  exposed  to  air. 
An  acid  ferrous  carbonate  Fe(HC03)2  or  a  basic  ferric 
carbonate  Fe(OH):(HC03)  is  first  formed.  The  ferrous 
carbonate  in  contact  with  oxygen  is  oxidized  to  a  basic  fer- 
ric carbonate  Fe(OH):(HC03)  or  to  Fe(OH)  (HCOJ2  or 
both.  The  basic  ferric  carbonate  is  then  hydrolized  by  the 
water  forming  ferric  hydroxide  Fe(OH)J,  and  the  ferric 
hydroxide  is  subsequently  more  or  less  hydrated,  forming 
ferric  oxide. 

Once  rusting  has  started,  the  action  is  accelerated  be- 
cause the  ferric  oxide  is  hygroscopic.  As  the  rusting  goes 
on,  the  ferric  oxide  increases  in  quantity  and  with  it  the 
amount  of  moisture.  Near  the  sea  coast  there  is  more  or 
less  sodium  chloride  in  the  air.  This  is  in  the  form  of 
small  particles  like  dust.  Sodium  chloride  is  very  hygro- 
scopic; therefore,  any  particles  of  it  which  settle  on  an 
iron  surface  not  only  cause  the  above  conditions,  but  also 
remain  in  the  film  as  a  powerful  oxidizing  agent. 

Since  atmospheric  conditions  are  too  uncertain  to  de- 
pend upon  for  commercial  purposes,  a  combination  of  a 
number  of  oxidizing  agents  can  be  used  in  place  of  sodium 
chloride,  such  as  oxygen,  ozone,  the  feroxides,  the  oxy- 
acids  and  their  salts,  such  as  nitrous,  nitric,  chromic, 
chloric,  etc.,  and  the  halogens,  chlorine,  bromine  and  so- 
dium, permanganic  acid  and  its  salts,  viz.,  potassium,  fer- 
ricyanide,  etc. 

Among  the  references  used  are  Mellor's  Modern  Inor- 
ganic Chemistry,  Newth's  Inorganic  Chemistry,  and  Rem- 
sen's  Chemistry. 

Inasmuch  as  the  Ponsot  process  differs  from  the  one 
described  previously,  it  is  described  at  length  as  follows  in 
case  some  one  desires  to  make  use  of  it. 

Ponsot  Process 

The  Ponsot  Process  of  browning  produces  a  rapid  oxida- 
tion of  steel,  usually  by  the  application  of  two  coats  of  a. 
special  solution. 

1.  Manufacture  of  the  Special  Solution. 

The  composition  of  the  solution  is  as  follows: 
Nitric  acid  at  40  deg.  Baume  65  cc. 

Commercial  hydrochloric  acid  130  cc. 

Chloride  of  copper  10  grams  =  0.3537  oz. 

Iron  filings  Necessary  quantity 

Perchloride  of  iron  at  45  deg.  Baume  100  cc. 

Commercial  alcohol  2  liters  =  2.113  qts. 

In  the  dipping  process  the  coats  are  applied  by  dipping 
the  pieces  directly  into  the  solution. 

If  the  coats  are  to  be  applied  by  means  of  a  sponge  or 
brush,  the  composition  of  the  solution  is  modified  by  re- 


558 


AUTOMOTIVE     INDUSTRIES 

THE   A  VTOMOBILE 


Ma, -ell    10,  1921 


placing  one  liter  of  the  alcohol  by  one  liter  of  water. 
To  prepare  the  solution  place  the  chloride  of  copper  in 
a  porcelain  vessel;  on  this  pour  the  nitric  acid,  then  the 
hydrochloric  acid.  When  the  copper  salts  are  dissolved 
the  iron  filings  are  added  in  small  quantities,  very  slowly 
at  first  and  then  more  and  more  rapidly,  being  stirred  with 
a  glass  rod.  The  quantity  of  iron  filings  should  be  suffi- 
cient completely  to  neutralize  the  acids;  the  reaction  is 
complete  when  the  red  vapors  become  white.  It  is  essen- 
tial to  use  an  excess  of  iron  filings  to  make  sure  that  the 
solution  shall  be  completely  neutral.  At  this  time  the  per- 
chloride  of  iron  is  added,  then  the  alcohol  (or  the  alcohol 
and  water). 

The  bath  is  now  ready  for  use  without  filtration. 
Care  must  be  taken  to  stir  at  the  time  of  use. 

2.  Browning. 

The  necessary  successive  operations  for  browning  are 


as  follows : 

(A)  Cleaning  components  of  grease  or  fats. 

(B)  Applying  and  fixing  the  first  coat,  comprising: 

1.  Applying  one  coat  of  solution  by  dipping  or  by 
sponge  or  brush. 

2.  Placing  the  pieces  in  dry  oven  at  248  deg.  Fahr. 
(120  deg.  C.)  or  "first  heat  (for  an  average  time 
of  20  m.). 

3.  Placing  the  pieces  in  steam  oven  at  low  pressure 
(for  20  m.  exactly). 

4.  Placing  the  pieces  in  dry  oven  at  248  deg.  Fahr. 
(120  deg.  C.)  or  second  heat  (for  same  length  of 
time  as  for  first  heat). 

5.  Placing  the  pieces  in  bath  of  boiling  w7ater  (for  at 
least  20m.). 

6.  Wiping  or  drying  the  pieces  with  sawdust. 

7.  Scratch-brushing. 

(C)  Applying  and  fixing  the  second  coats,  comprising 
exactly  the  same  operations  as  the  first  coat. 

(D)  Greasing  the  pieces. 

These  various  operations  are  explained  in  detail  below. 

Removing   Grease   and   Fats   From    Components   Before 
Browning 

No  special  process  is  necessary.  The  one  in  use  in 
French  plants  may  be  used,  namely:  Immersion  of  the 
pieces  for  20  m.  in  a  bath  of  boiling  water  containing  .500 
kg.  (1.1  lb.)  of  carbonate  of  potash  in  100  liters  (26.417 
gal.)  of  water,  followed  by  a  cleaning  with  whiting. 

Applying  the  Coats  of  the  Solution 

It  is  important  that  the  coats  be  regular  and  perfectly 
uniform.  The  best  process  is  by  dipping.  The  piece  is 
immersed  and  immediately  taken  out  with  a  sharp  shake  to 
prevent  the  formation  of  a  drop.  This  precaution  pre- 
vents the  excessive  erosion  of  the  metal  where  the  coat  is 
thickest,  and  grooves  and  etchings  are  avoided. 

The  coats  may  be  applied  by  means  of  a  sponge  or  brush. 
The  solution  may  then  contain  water  to  prevent  too  rapid 
an  evaporation  of  the  coat,  which  would  occasion  excessive 
thickness.  The  trials  made  at  the  St.  Etienne  factories 
with  the  sponges  used  in  the  old  regulation  browning 
process  have  not  given  good  results;  in  spite  of  precaution- 
taken  to  dampen  the  sponges,  the  coat  was  not  very  uni- 
form and  the  pieces  showed  marbled  surfaces.  (The  op- 
erators were  not  very  expert.) 

With  a  pure  alcohol  solution,  the  drying  is  instantaneous 
and  the  pieces  may  at  once  be  placed  in  the  ovens  at  248 
deg.  Fahr.   I  120  deg.  C). 

With  an  aqueous  solution  it  is  necessary  to  wait  about 
30  min.  so  that  the  pieces  will  be  dry  before  being  put  into 
the  oven. 


Placing  the  Components  in  the  Dry  Oven  at  248  Deg. 
Fahr.  (120  Deg.  C.) 

(First  or  Second  Heating) 

The  oven  may  be  of  any  model,  the  sole  conditions  being 
that  it  can  produce  a  uniform  heat  at  248  deg.  Fahr.  (120 
deg.  C).  The  pieces  should  stay  in  an  average  time  of  20 
min.  It  is  essential  that  only  pieces  having  approximately 
the  same  weight  be  placed  in  the  oven  together  so  that  all 
will  heat  uniformly. 

The  design  cf  these  ovens  depends  on  the  number  of 
pieces  they  must  hold. 

Placing  in  the  Steam  Oven  at  Low  Pressure 

The  components  should  be  placed  in  this  apparatus  on 
coming  out  of  the  oven  at  248  deg.  Fahr.  (120  deg.  C), 
but  after  a  certain  amount  of  cooling,  to  about  122  deg. 
Fahr.  (50  deg.  C).  It  is  essential  that  all  pieces  be  of  the 
same  temperature  at  this  moment,  the  weight  of  the 
pieces  being  the  same.  The  design  of  the  oven  is  deter- 
mined by  the  number  of  pieces  to  be  placed  therein.  A 
closed  tank  may  be  used,  into  which  is  poured  each  time  a 
fixed  quantity  of  boiling  water.  This  water  should  be 
drained  off  after  each  operation. 

The  object  of  this  apparatus  is  to  produce  steam  at 
about  140  deg.  Fahr.  (60  deg.  C)  and  to  let  the  pieces  cool 
to  about  86  deg.  Fahr.  (30  deg.  C).  The  parts  should  re- 
main in  the  apparatus  for  20  minutes. 

Placing  the  Pieces  in  Bath  of  Boiling  Water 

This  operation  is  the  same  as  in  the  regular  Browning 
process,  the  parts  remaining  in  the  water  20  minutes. 

Scratch  Brushing 

For  this  purpose  it  is  necessary  to  use  brushes  of  steel 
wire,  the  diameter  of  the  wire  not  exceeding  1  mm. 
0.040  in. 


The  detail  work  of  the  experiments  was  carried  out  by 
my  assistant,  W.  D.  Carpenter,  and  the  results  of  their 
application  to  the  work  in  the  plant  were  most  satisfac- 
tory in  every  way.  The  construction  of  cabinets  or  heating 
rooms  depends  on  the  requirements  of  each  individual 
plant  and  the  supply  of  air  and  moisture  to  these  rooms 
depends  on  the  facilities  available.  In  any  case,  the  con- 
trol of  the- air  supply  should  be  automatic  and  positive. 


Tractors  in  Snow  Removal  Service 


One  hundred  of  these  Cleveland  tractors  were  used 
ffori  Co  clear  New  York  City  streets  of  snow 
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Status  of  Commercial  Aircraft  Shown 
by  Company  Development 

Yes.  there  is  an  actual  development  of  commercial  flying.  This  list  of 
flying  companies  shows  that  there  is  the  beginning  of  a  transportation 
service  in  the  air.     Data  on  landing  fields  especially  interesting. 


THE  fact  that  there  are  in  this  country  21  com- 
mercial aircraft  operating  companies  that  have 
flown  25,000  or  more  miles  each  will  probably 
surprise  most  persons  who  are  interested  in  air- 
craft development.  Thirty  companies  have  exceeded 
1000  passengers.  These  figures  are  illuminating  as  to 
the  progress  made  in  aircraft  transportation.  It  is 
interesting  also  to  note  that  there  is  apparently  a 
basis  for  charge  for  flight,  in  that  the  rates  charged  by 


these  companies  range  below  $1  per  mile,  but  near  that 
figure,  although  in  one  or  two  cases  the  charge  drops 
as  low  as  60  cents  per  mile.  It  will  be  noted  also  that 
several  of  these  companies  are  making  progress  in  the 
amount  of  freight  carried,  25,000  lbs.  having  been  carried 
by  one  company. 

The  following  tabulation  is  taken  from  advance 
proofs  of  the  "1921  Aircraft  Year  Book"  published  by 
the  Manufacturers'  Aircraft  Association,  Inc.: 


Air  t-orl  Furilitie: 


Charge 

Charge     Pas.-Mile  Postal-  Freight 

Short       Inter-City  gert  Carried 

Flight          Flight  Carried  lbs. 


1  Aerial  I 

2  Aeromarine  Sightseeing  A  Navi- 

gation Co.  'Merged  with  Aero- 
marine  West  Indies  . 

3  Aeromarine  West  Indie;  Airways, 

Inc. 


B6tb  SI  and  Riverside 


4  Aero  Limited. 

5  Air  Service.  Inc. 

6  Air  Transport  &  Photographic  Co. 

7  America 


10  E.  B   Bi 

1 1  Canadian  Aerial  Services.  Ltd. 

12  Canadi.i: 


18    Cincm 
It*    Colora! 

cord  Aircraft  Co. 
21    Connecticut  Aerial  Navigation  Co. 


22    Curtiss  Aeroplane  4  Motor  Corp. 


20  W.  34th  St.,  X.  V. 

City. 
536  BroadSt.,  Newark, 

N.J. 
302  Sloan  Bldg.,Cleve- 

land,  Ohio. 
503  Fifth  Av,.,  \.  V. 

Augusta,  Ga. 
Dallas,  Tev. 

Anderson,  End. 

Hempstead  and  St, 
Lawrence  Blvd.  .near 
Montreal,  Canada. 

Winnipeg,  <  'ahada. 

Santa  Fe,  N.  M. 

I  ore  >  Park,  III. 

i.  [nd. 

lin  St.,  Oak- 
land, > 

I    i;. I.,  Cin 
. .  '  )hio. 
Glenwood  Springs, 

Colo. 
65  \    Main  St.,  Con- 
cord. N.  H. 

i  .  Bridge- 
port, ' 

Mitchel    I  i 
ola,  L.  I,,  New  ^  ork. 


1  B.B.-Lt 

1  J.N.-4 

2  F.-5-L  Navy  Cruiser 
Frying  Boats;l|  2  50- 
B.-2  Flving  Boats 

6  F.-5-L  Navy||  Cruisers 
( 14 -passenger) 


15  5-passenger  H.S.-2-L 

Flying  Boats. 
1   Canadian  J.N.-4  0X5 

motor. 
1  Canadian  J.X. 

1  H.-16;  1  H.S.;  3  Sea- 
gulls; 1  F  Boat. 

2  J.N.-4-D-s. 
2J.N\-4-t"s. 


Field  (rented)  and  hangars  at  Kent,  Wash. 
Terminal  at  86th  St.  and  Hudson  River. 


$15.00        $1  00 


Terminals  in    harbors  at   Key    West  and    Palm 
Beach,  Fla.;  Havana,  Cuba;  Bimini  and  Nassau. 


75.00 
between 
Key  West 
and  Havana 
10  00  .60 

to  25.00 
10  00  .85 


3  504-K'  .   2    Canadian 

U.-l.t 

;t  Canadian  J.N.'s. 
2  J.N    IDs;  1  J.-l: 
i  Oriole  K.-6. 
7  Canadian  and  Ameri- 
can   I  N  'sandj.-ls. 

1  J.N. 

2  0XX8  J.-l's;  1  float. 

2  Canadian  J.N.'s. 

1  J.-l. 

1  monoplane* 
1  Canadian  J.N. 
1  504-K. 

Ml'.  Boat 

N.'l,  J.-l's, 
Seagulls,  Eagles. 


Air  ports  (owned)  at  Flushing  and  Miami. 

Field  1500x3000'  (leased);  1  hangar  under  con- 
struction. 

Field  (leased) ;  test  hangar;  hangar  for  10  machines 
and  repair  shop. 

Pt.  Washington,  L.  I.;  Palm  Beach  and  Miami, 
Fla.;  Bimini  and  Nassau.  Bahama. 

Field  (owned);  hangar  and  supply  depot. 

Field  f  owned)  at  East  Dallas,  end  Gaston  Ave., 
Dallas,  Tex.;  shop  and  repairs.    ' 

I  I'M  rented)  32  acres;  tent  hangar,  supply  depot. 

1  hangar  at  Hempstead  for  2  machines:  1  hangar 

at  St.  Lawrence  Blvd.  for  I  machine.    Fields  at 

both  i  rented  I. 
Field  with  hangar  and  shop  at  St.  Charles,  \\  inni 

peg. 
Field  (owned)  with  1-ship  hangar,  equipped  with 

repair  shop,  Has  and  oil  facilities. 
Field    leased:,  liangar supply  shop. 


Field  (owned),  1  hangar,  8-plane  capacity,  service  $10.00      .50  to  .70 

depot  complete. 
Field  (owned),  with  hangar  for  3,  shop  and  supply      10  00 

depot.  to  15.00 
2  fields  (owned  i;  2  hangars  (one  under  construe-      1.00 

tion).  per  min. 
Field  (owned)  2680x2900  ft.;  hangar  50x125  ft.  15.00 


10.00 
o  15.00 

1000 

.46 

1  00 
.40 

4,000 

1,000 
515 

15  00 
10.00 

50  00 

278 
445 

10.00 

1  00 

1,500 

12.50 

1.00 

200 

15  00 

per  mm. 

per  mile 


1  field  (leased). 

1  Beld    rented)  with  hangar,  shop,  office. 


12.50 
10.00 


Seaplane  base  (leased)  with  hangar  and  t..ragc  1.00 
facilities,  etc.  Black  Rock  Harbor,  Bridgeport  pet  min. 
landing  field  3  miles  east  of  Bridgeport 

Field  (owned-  mile  square  near  Mineola;  hangars,  15.00 
supplies,  etc. 


1,700        31,500 

800         7.000 

(est. 

300         7,200 

4,376  1.500      200,000 

1,473        13,800 

Unknown 
80.000 

(est. 

15,000 

I.,  120 

8.100 
10         9.280 


him 


12,000 


25,000 

est 

3,500 


4.000 
(est.) 
28.0011 


KEY  TO  AIRCRAFT  AND  ENGINE  TYPES 
50  and  50-B-2,  three-place  i  ,i  Navy  Cruiser,  fourteen-place  flying  boats,  Liberty  engine;  built  by  Aeromarine  Plane  and  Motor  Company,  Keyport,  N.  J. 

B.B.-L.,tbree-placeland  plane,  Hall-Scott  engine;  II. - 1,  two  or  ihr place  Hying  boat;  ( ',  twin  float  seaplane;  built  by  Boeing  Airplane  Company,  Seattle,  Wash. 

J.N.'s  of  the  various  t\p.  place  land  plane;  Seagull,  three-place  flying  boat;  F.  and  M.F.,  two  and  three-place  Hying  boats;  Eagle,  ten-place  land  plane-  HS  and 

11.-10,  su  to sixtecn-placc  flying  boats;  OX,  K  and  C  en  ties  in  larger  types;  built  by  Curtiss  Aeroplane  and  Motor  Corporation,  Garden  City,  L.  I.,  New  York. 

K.T.,  two-place  land  plane;  O.W.,  three-place  land  pine,  I  iberty  engine;  built  by  Dayton  Wright  Company,  Dayton,  O. 

J.l  and  J.-.',  two  and  three-place  land  p  "raft  Corporation,  Elisabeth,  N.  J.,  and  rebuilt  by  Curtiss  Aeroplane  and  Motor  Corporation  or  others. 

t  indicates  Wright  engine  built  by  Wright  Aeronautical  Corporation,  Paterson,  N.  J. 
II  indicates  Liberty  engine  built  by  Packard  Motor  Car  it,  Mich, 

!  indicates  engine  built  by  Hall-Scott  Motor  Car  Company.  Berkeli  ■■ ,  I  ..Id 

tvro;  *  Lark  monoplane; '*  Frenoh  Breguct;  "*  Daugherty  tractor;     Laird  landplane;     "British    Bristol. 

The  operating  companies  report  a  I  ind  88  accidents. 

ibovc  is  based  upon  statements)  made  to  the  Mai  u*l  \ssociation,  Inc.,  ii  til  known  operators  of  aircraft.     Noop] 

'  'liedataoxceplfor  the  care  with  which  the  figures  and  facts  are  repe. 
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Name  of  Company 


Air  Port  Faeilitiel 


Charge 

Charge     Pat.-Mile  Patten-  Freight 

Short       Inter-City  gere  Carried       Mil** 

Flight         Flight  Carried  lbs.         Pkan 


23    Curtiss  Aeroplane  4  Motor  Corp.    30  N\  Michigan  Blvd., 
(Western  Branch)  Chicago,  IU. 


24  Curtiss  Eastern  Airplane  Corp. 

25  Curtiss  Exhibition  Co. 

26  Curtiss  Flying  Station 


130  S.  15th  St.,  Phila- 
delphia, Pa. 

Kenilworth  Field,  Buf- 
falo, N.  Y. 

Atlantic  City,  N.  J. 


27  Curtiss-Humphreys  Airplane  Co.      Denver,  Colo. 

28  Curtiss-Indiana  Co.  Kokomo,  Ind. 


29  Curtiss  Iowa  Aircraft  Corp. 

30  Curtiss-New  YTork  Aircraft  Corp. 

31  Curtiss  Northwest  Airplane  Co. 

32  Curtiss  Southwest  Airplane  Co. 

33  Earl  P.  Cooper  Airplane  4  Motor 

Co. 

34  Earl  S.  Daugherty 

35  Dayton  Wright  Co. 

36  DeLuxe  Air  Service,  Inc. 

37  Dixie  Flying  Corp. 

38  Eastern  Aircraft  Corp. 

39  Finger  Lakes  Air  Service,  Inc. 

40  Ft.  Wayne  Aviation  Co. 

41  L.  D.  Frint  Aeronautical  Co. 

42  Valentine  Gephart,  Inc. 

43  Goodyear  Tire  4  Rubber  Co. 

44  Green  Bay  Aero  Club 

45  Gulf  States  Aircraft  Co. 

46  Fred'k.  H.  Harris 

47  Heddon  Aviation  Co. 

48  Holbrook  4  MacLeod 

49  Hubbard  Air  Transport  Co. 

50  Jaquith  Flying  Station,  Inc. 

61  O.  K.  Jeffery  Airplane  Co. 

62  LaCrosse  Aerial  Co. 

63  LaGrande  Aircraft  Co. 

64  Leschi  Aerial  Taxi  Co. 

65  David  B.  Lindsay 

66  New  York  Aircraft  Exhibition  Corp, 

67  Floyd  J.  Logan  Aviation  Co. 

68  Lynchburg  Air  Service  Corp. 

59  A.  G.  McMann. 

60  Martin-Sweet  Motor  Co. 

61  Mercury  Aviation  Co. 

62  Morrow  Aircraft  Corp. 

63  National  Airway  Service  Co. 

64  Northwest  Aircraft  Corp. 

65  Ohio  Flying  School  4  Transport 

Co. 

66  Oregon  Washington  4  Idaho  Air- 

plane Co. 

67  Orlando  Aerial  Co. 

68  Osgood  4  Stickney 

69  Rankin  Aviation  Co. 

70  Foster  Russell  Aviation  Co. 

71  Saginaw  Aviation  Co. 

72  Santa  Maria  Aviation  Co. 

73  Security  Aircraft  Co. 


Fort  Dodge,  Iowa. 

319  Main  St.,  Buffalo, 
N.  Y.  and  505  Fifth 
Ave.,  N.  Y.  City. 

707  Metropolitan  Bank 
Bldg.,  Minneapolis, 
Minn. 

Tulsa,  Okla. 
Ft.  Worth,  Tex. 
Dallas.  Tex. 
Houston,  Tex. 
San  Francisco,  Calif. 

Long  Beach,  Calif. 

Dayton,  O. 

Deal,  N.  J. 

Birmingham,  Ala. 

340  First  St.,  Boston, 

Mass. 
Auburn,  N.  Y. 

Ft.  Wayne,  Ind. 

Milwaukee,  Wis. 

Kansas  City,  Mo. 

Akron,  Ohio. 


Orioles,  Seagulls,  J.N.-4- 
D's,  Canadian  J.N.'s, 
J.-2's,  Eagles. 

4  Orioles;  1  Seagull;  2 
J.N.-i-D's. 

2    Orioles;    Canadian 
J.N'.;  4  J.N.'s;  2  K.-6 
J.-l's;  1  OXJ.-l. 

1C.-6  Seagull;  4  K-6  Sea- 
gulls; 2  J.N.'s;  1  K.-6 
Oriole 

5  Orioles;  3  J.-l's. 

20  to  30  planes;  J.N.- 
4-D,  Canadian  J.N. 
J.-l,  Orioles.  Bomber." 

4  Orioles;  6  J.N.'s. 


16  planes;  Seagulls,  Ori- 
oles, J.N.'s,  J.-l's. 


3  K.-6  J.-l's;  2  K.-6  Ori- 
oles; 5  OX5  J.-l's; 
6  J.N'.-t-D's;  4  Cana- 
dian J.N.'s. 

3  Orioles;  2  J.-l's;  1  J. N.- 
4-D. 

U.N.-4-D;lCand.J.N.; 

1  tractor.""* 
1  K.T.;  1  O.W. 

4  Canadian  J.  N.'s. 
J.N.'s. 

J.N.-4's. 

1  H.S.-2  Flying  Boat 

2  J.-l's 

1  J.N.-4-D;  1  Canadian 

J.N. 
16plane8;J.N.-4's  J.-l'e. 

1  Pony  Blimp,  3  place. 


Green  Bay,  Wis. 

Shreveport,  La. 
Brattleboro,  Vt. 
Dowagiac,  Mich. 

Hanna,  Atlanta,  Ga. 

Seattle,  Wash.,  and 
Victoria,  B.  C. 

317  Guarantee  Trust 
Bldg.,  Atlantic  City, 
N.J. 

Wilcox  Bldg.,  Port- 
land, Ore. 

LaCrosse,  Wis. 

LaGrande,  Ore. 

Seattle,  Wash. 

Marion,  Ind. 

Troy,  N.  Y. 
Cleveland,  Ohio. 

Lynchburg,  Va. 

Bettendorf,  Iowa. 

Denver,  Colo. 

Hollywood,  Calif. 

Charlotte.  N.  C. 

217\Valsh  Bldg.,  Akron, 

Ohio. 
Newell,  S.  Dak. 
53  Central  Office  Bldg., 

Akron,  Ohio. 
Portland,  Ore. 


Orlando,  Fla. 
Springfield,  Vt. 

Walla  Walla,  Wash. 

Spokane,  Wash. 

Saginaw,  Mich. 

Santa  Maria,  Calif. 

Minneapolis,  Minn. 


U.N. 

4  planes;  J.-2'sandJ.N.'s. 

1  J.N.-t-D. 

2  Canadian  J.N.'s; 
1  Swallow.0 

1  J.N.-4. 

2  B.-l  Flying  Boats. 


504-KandJ.-l's.t 

I  J.N.4-D. 

3J.-l's.t 

Model  C  Twin  float  sea- 
plane. 
3  Curtiss  J.N.-4-D'e. 

1  Canadian  J.N. 

2  Canadian  J.N.'s. 

1  J.N.^D.;  1  J.-l. 
2    J.N.-4-D's,    Orioles, 
J.-l's. 
1  J.N.-J-D. 

3J.-l'e.t 

7  J.N.-4-D's,  2  J.-l's,1 

1  Oriole,  1  J.N.4-D,  1 
Canadian  J.N. 

2  J.N.-4  s. 


3  Orioles,  2  Seagulls  4  F 
Boats,  5  J.N.-4-D's; 
1  J.-l. 


1  J.N.-4.  OX  motor;  1 

J.-l.  OX  motor. 
1  Oriole;  1  J.N.-«-D,  1 

J.-l. 
1  J.N.-4-D,  2  J.-l'e. 

3  J.-l's. 


2  fields  (leased  at  ,1  Sheridan  Rd..  north  of  Wau-  10  00 
kegan;  (2)  Roo6evelt  Field  at  Des  Plaines  River. 

Landing  field  with  2  large  hangars,  repair  shop,      10  00 

office,  etc.,  at  Pine  Valley.  N.  J.  to  15.00 

1  field  (rented)  northeast  of  Buffalo,  with  2  hang-  15 .00 
ars,  shop,  etc. 

Seaplane  base  at  inlet  and  airport  (both  owned):      15.00 

1  seaplane  hangar,  200x100:  2  field  hangars  8- 
machine  capacity,  shop,  etc. 

Field  (leased),  hangars,  shops.  12 .50 

80-acre  field  (leased),  M  mile  southeast  Kokomo,  15.00 
with  hangars,  shops,  etc. 

63-acre  field  (owned\  Fort  Dodge;  160-acre  field      10  00 
(leased),  Des  Moines;  hangars,  shops,  service 
stations  both  fields. 

Fields  (owned)  N.  Y.  City  (Mineola,  L.  I.)  and      .... 
Buffalo,  N.  Y". 

Field  (owned)  880x440  yds.,  between  Minneapolis      

and  St.  Paul;  cor.  Snellingand  Larpenteur  Aves. ; 

2  hangars  for  8  ships  and  4  ships  respectively; 
2  shops. 

Terminals  at  Tulsa,  and  Ft.  Worth,  160  acres  each 
with  hangars,  shops,  supply  depota  (both 
owned);  fields  (leased)  with  supply  depots  at 
Dallas  and  Houston. 

Field  (leased). 

Field  (owned)  with  3  hangars  and  supply  depot. 

Field  (ownedj  with  hangars,  supply  depot,  shops, 

etc.,  at  Moraine  City  Dayton,  Ohio. 
Fields  (rentedl  at  Deal  and  Spring  Lake,  N.  J.; 

hangar  and  shop  at  Deal. 
Field  (owned),  hangar,  etc 

Fields  (rented)  at  Boston  and  Springfield;  latter 
station  fully  equipped. 


Field  (owned)  80  acres,  with  hangars,  supplies,  etc.  15 .00 

Field  (rented)  and  large  hangar.  10.00 

Field  (owned)  100  acres,  hangar  100x200  ft.,  shops.  10  00 

etc.  to  15.00 

Airship  stations  (owned)  at  Akron,  Los  Angeles  .... 
and  Avalon,  Catalina  Islands. 


Field  (owned)  and  hangar  with  supply  depot. 

Use  State  Fair  Grounds,  Shreveport,  La. 
I'ses  Fair  Field  one  mile  north  of  Brattleboro. 
Field  (leased),  40  acres,  with  hangar  and  supply 

depot. 
Field  (leased)  at  Hanna,  Atlanta,  Ga. 
Harbor  Terminals  at  Seattle  and  Victoria. 


Field  and  hangars  (owned)  at  The  Dalles  and  Bend, 

Ore. 
Tent  hangar  (owned). 

Fields  (rented)  at  LaGrande,  The  Dalles  and  Bend, 

Ore.  Permanent  station  at  La  Grande. 
Harbor  terminal  at  Seattle. 

Field  (rented1,  with  temporary  hangar,  etc.,  H 

mile  south  of  Marion. 
Field  (rented)  at  Troy,  N.  Y. 
Field  (leased)  on  Linndate  Rd.  near  Cleveland;  3 

canvas  hangars  for  10.  phone,  shop,  supply,  etc. 

2  fields  (rented.)  near  Lynchburg;  one  hangar  and 
shop. 

Field  (owned)  east  of  Bettendorf  with  hangar  and 

Field  (owned),  40  acres  with  3  plane  hangar  and 
shop. 

3  fields  (leased).  2  at  Hollywood,  1  Pasadena:  3 
hangars.at  Hollywood,  1  Pasadena;  repair  shops. 

Field  (owned)  at  Charlotte,  N.  C. 

Field  (rented)  at  Akron,  Ohio,  with  hangars,  re- 
pair shops  and  supply  depot. 

Field  (owned),  hangar  and  shop;  30'i50\ 

Field  (owned)  8  miles  northeast  of  Akron  80  acres; 
hangars,  supply  depot,  shops. 

Terminals  at  Portland,  ABtoria,  Seaside,  Vancou- 
ver. Marshfield,  Salem,  Eugene,  The  Dalles; 
12  hangars,  shops,  offices,  etc.;  Portland  hangar 
accommodates  18  airplanes. 

Field  (owned)  2  miles  west  of  Orlando. 

Field  (rented)  with  hangar  and  supplies  at  Spring- 
field. 

Emergency  field  at  Walla  Walla. 

2  fields  (leased),  one  at  Spokane  and  other  at 

Walla  Walla. 
Field  (leased),  Saginaw  Fast  Side,  1  mile  from 

city;  hangars,  shop,  supplies. 
Field  (leased),  at   Santa  Maria,  Cal.,  H  mile 

square;  1  hangar. 
Field  (owned1,  Minneapolis:  hangars,  shops,  etc. 


10  00 
15  00 
10  00 

$10  00 

15  00 

10.00 
10  00 
10  oo 
15  00 
15.00 

15.00 

15  00 

15  00 
15  00 
15.00 
5  00 
15  00 
10  00 


125  1,600 

.75     1,000  102,000 

1.00     1,035  18,000 

1.50     2,700  30,000 

1.00     3,500  35,000 

(est.) 

50  to  .75   12,000  500,000 

(total) 

3,000     800  250.000 


10.00 

.80  to  1.00 

1,500 
(est.) 

8.400 
(est.) 

25.000 
(est.) 

10.00 

1  00 

944 

40,500 

10.00 

.75 

4,300 

250 

45,000 

(est.) 
10,800 

10  00 
0  15.00 

.75 

500 

20,000 

(est.) 
(at  Los 

Angete) 


1,200 
25 

1.500 


3.852        25.000 


4.500 

(est.) 

30,000 
(est.) 
2,000 
(eat.) 
1,500 
(est.) 
15.000 

(est.) 
420,000 
(est.) 
6.000 

(a;  Lo 
Anscles) 


20,000 
2,000 
6,500 


9.000 
12,400 


3,500 
(est.) 
5,000 
(est.) 
20,000 

475,000 

7,500 


15.00 

15  00 

3,000 

4,500 

(est.) 

1.00 

50 

862 

30.000 
(est,) 

10.00 

60 

1.600 

12.50 

50 

1,450 

15.000 

(est) 

15.00 

15  00          1 

00 

3,900 

12,000 
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Nam   ofCsmjnny 


Air  Port  Faahti'-s 


Charge 
Shoit 
Flight 

Charge 
Pat.-Milt 
Inter-City 

Flight 

Passen- 
gers 
Carried 

Freight 
Carried 

as. 

Miles 
Flown 

10  00 
to  15.00 

10  00 
to  15.00 

10.00 

.75 

9.355 

882 
2 

480 

90,000 
(est.) 
2,900 

20 
(est.) 
20.000 

15.00 

1.00 

1,249 

1,100 

15  00 
15  00 

2.00 
.75 

500 

15,000 

10  00 

130 

2,000 

2,000 
(est.) 

10  00 

1  00 

551 

11,000 

12  50 
to  15.00 

10  00 
to  15.00 

.75 
.75 

275 
283 
800 

150 
600 

8,000 
11,000 
45,500 

10.00 

10  00 

to  15.00 

15.00 

.75 
1  00 
1  00 

350 

500 

2.520 

800 

3.500 

(est.) 
4.000 

12,000 

5  00 

.50 

1.400 

20.000 

74  Service  Aviation  Training  k  Trans- 

portation Co.,  Inc. 

75  Miss  Neta  Snook 

76  Starkey  Battery  Co. 

77  Southern  Aeroplane  Co. 

78  Southern  Wyoming  Aircraft  Co. 

79  Syracuse  Aero  Corp. 


81  U.  S.  Aircraft  Corp. 

82  Utah  Airplane  Co.,  Inc. 

83  Vancouver  Island  Aerial  Service 

84  Walter  T.  Varney,  Aeroplanes 

85  Waterloo  Aero  Transportation  Co. 

86  Western  Aeroplane  &  Motor  Corp. 

87  Yakima  Aviation  Co. 

88  Zenith  Aviation  Co.,  Inc. 


828  Wilson  Ave.,  Ames, 

Iowa. 
Muskogee,  Okla. 


It  Canadian  J. X.'a 
U.N.  biplane. 

2  under  constructk 

3  F.-40  4  F.-46. 


Cheyenne,  Wyo.  ' 
239  Union  Bldg..  Syra- 
cuse, N.  Y. 
Lake  Tahoe,  Calif. 
Honolulu,  T.  H. 

1803  3rd  Ave.,  Spo- 
kane, Wash. 

343  S.  Main  St.,  Salt 
Lake  City,  Utah. 

Comox  Harbor,  B.  C. 

832  Post  St..  San  Fran- 
cisco, Calif. 
Waterloo,  Ind. 

Casper,  Wyo. 

Yakima,  Wash. 

Santa  Barbara,  Calif. 


1  N.-9  seaplane,  t 
1  J.N.-4-D. 

4  J.-l's. 

1  Oriole. 

1  J.N.-4-D  converted  to 


6  J.-l's;  2  J.N.-4-D'3; 

Tourer.00 
1  Canadian  J.N. 

1  J.N.-4;  2  Orioles; 
J.-l's. 

1  J.N.-4-D;l  J.-l. 

2  Canadian  J.N.-J '3. 


Field  (owned)  at  Wabash,  Ind.;  hangar  120'x65', 
shop,  etc. 

Air  terminal  at  Ames,  Iowa;  hangar,  supply  sta- 
tion. 

Field  (owned)  west  of  Muskogee. 

Terminal  at  Charlotte,  N.  C,  and  Fairmont, 
W.  Va.  (one  owned,  one  leased) ;  hangar  and  sup- 
plies at  Charlotte. 

Use  municipal  field,  all  supplies  available. 

Field  (rented)  northeast  of  city;  hangar  for  6 
planes,  service  station. 

Fields  (owned)  at  Lake  Tahoe  and  Honolulu; 
hangars  and  runway  (under  construction)  at 
Honolulu. 

Field  (owned)  with  8-plane  hangar,  supplies,  etc.; 
1  minute  from  city. 

Field  (rented),  Salt  Lake  City. 

Use  harbor  floating-hangar  and  shop. 

Field  (owned)  at  Redwood  City,  Cal.,  2  mi.xH  mi.; 

hangars  and  supply  depot. 
Field  (rented),  1-plane  hangar,  shop. 

Field  (leased) ;  hangar  for  5  planes,  complete  shops, 

etc. 
Field  (owned),  at  3rd  St.,  So.  Yakima,  Wash.;  1 

hangar,  shop,  etc. 
Field  (leased)  with  hangars,  supplies,  shop,  etc., 

at  Ocean  Blvd.;  seaplane  landing  dock. 


Total. 


41,390      3,136.550 


Napier  Cub  Aircraft  Engine 


SOME  additional  details  of  the  Napier  Cub  aircraft  en- 
gine, referred  to  as  the  most  powerful  aircraft  engine 
ever  built,  have  come  to  hand.  The  engine  has  sixteen 
cylinders  arranged  in  the  form  of  an  irregular  cross,  the 
two  upper  rows  of  cylinders  being  placed  at  as  small  an 
angle  as  possible  (apparently  45  deg.)  and  the  two  lower 
rows  making  an  angle  of  90  deg.  with  the  adjacent  upper 
rows.  Between  the  two  lower  rows  the  crankcase  pro- 
trudes downwards  to  form  a  sump,  and  into  the  front  end 
of  that  sump  is  cast  the  carburetor  body,  which  comprises 
one-  float  chamber  and  four  mixing  chambers — one  mixing 
chamber  for  each  row  of  cylinders.  Half  of  the  reduction 
gear  housing  is  cast  on  the  upper  half  of  the  crankcase. 
The  cylinders  are  evidently  very  much  like  those  of  the 
Liberty  engine,  but  have  four  slightly  inclined  valves  in 
the  head  of  each.  Rocker  arms  protruding  from  the  cam 
housing  are  employed  for  operating  the  valves,  and  a  novel 
mechanism  is  said  to  be  used  for  overcoming  the  side 
thrust  on  the  valve  stems  which  usually  accompanies  the 
use  of  this  device.     Three  machined  surfaces  for  bearing 


brackets  are  provided  on  the  upper  half  of  the  crankcase  on 
each  side. 

It  is  claimed  that  the  Cub  on  its  first  test  run  showed 
an  output  of  1057  hp.  The  weight  is  said  not  to  exceed 
one  long  ton,  hence  if  the  figure  given  is  correct  the  engine 
weighs  2.24  lb.  or  less  per  nominal  hp. 


GREAT  developments  are  predicted  in  French  commer- 
cial air  services,  and  it  is  understood  that  large 
grants  are  to  be  made  to  private  enterprises  engaged  in 
the  business.  The  Budget  estimates  for  the  present  fin- 
ancial year  are  $10,660,000,  and  it  is  intended  to  ask  for 
$15,550,000  for  aviation  requirements  in  the  next  financial 
year.  Subsidies  are  to  be  given  to  companies  operating 
services  between  Paris  and  London,  Brussels,  Toulouse  and 
Monaco,  and  aerodrome  facilities  are  being  provided  for 
airships  and  seaplanes  at  Marseilles,  Algiers,  Casablanca 
and  Tunis,  the  intention  being  to  establish  services  to 
North  Africa.  Consideration  is  also  being  given  to  the 
development  of  Constantinople  as  an  air  port. 


Italian  Airship  Purchased 
by  U.  S.  Army 

THE  Roma,  here  illustrated,  is  said 
to  be  the  second  largest  semi- 
rigid airship  in  existence.  It  was  re- 
cently purchased  by  the  War  Depart- 
ment from  the  Italian  Government  for 
$200,000.  It  is  said  that  it  would  cost 
$1,250,000  to  duplicate  this  dirigible 
here.  The  Roma  is  410  ft.  long  and 
has  a  cruising  radius  at  full  speed  of 
3300  miles. 

pt  for  the  British  Dirigible 
bich  i-  of  quite  different  type, 
being,  like  the  German  Zepellins,  of 
rigid  construction,  the  Roma  will  be 
the  largest  airship  to  take  the  air  over 
this  continent. 
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Improved  Service  Obtained  Iby  Train- 
ing- Service  Men 

Every  car  that  is  sold  must  be  kept  "sold"'  until  it  stops  running.  The 
importance  of  service  as  a  merchandising  aid  is  increasing.  This  article 
describes  how  one  large  manufacturer  is  training  competent  service  men 
for  work  on  his  product,  thus  insuring  a  uniformly  high  grade  of  service. 


THIS  interesting  description  of  the  work  being  done 
by  one  large  automobile  manufacturer  in  training 
service  men  was  prepared  by  A.  G.  Bierma  and 
read  by  F.  J.  Wells  before  a  recent  meeting  of  the 
Service  Division  of  the  N.  A.  C.  C.  It  presents  in  de- 
tail the  purposes  of  the  course,  the  sources  from  which 
students  are  obtained,  and  the  methods  used  in  training 
them.  The  following  transcript  of  the  article  is  well  worth 
careful  attention: 

The  purpose  of  Pierce-Arrow  Service  Training  is  to 
supply  men  who  are  carefully  selected  and  trained  on 
our  product,  with  whom  to  build  up  a  competent  service 
personnel  among  our  distributors  and  thus  insure  as 
nearly  as  possible  the  uniformity  and  high  quality  of 
service,  which  is  such  an  important  factor  in  keeping  our 
product  sold  and  in  making  new  sales. 

From  the  practical  standpoint,  our  training  is  based 
on  the  fundamental  principle  of  educating  through  in- 
struction plus  practice — actual  practical  experience  on 
the  product  under  commercial  conditions,  plus  lectures, 
personal  instruction  and  examinations  to  insure  a  thor- 
ough understanding  of  the  work  covered  and  personal 
ability  to  handle  the  duties  expected  of  the  men  in  spe- 
cific positions  in  our  various  distributors'  service  organi- 
zations. 

From  the  individual's  standpoint,  our  training  is  in- 
tended to  give  not  only  the  mechanical  knowledge  re- 
quired, and  some  skill  through  practice,  but  also  personal 
development  and  the  building  of  morale  through  per- 
sonal contact  and  acquaintance  with  the  factory,  its  or- 
ganization and  its  personnel. 

Sources  of  Candidates 

Candidates  for  Service  Training  are  obtained  from 
the  following  sources,  arranged  in  approximate  order  of 
greatest  number  of  contributions: 

1.  From  Factory  fitting  departments. 

2.  From  or  through  direct  application  by  letter  or  person. 

3.  From  or  through  Employment  Dept. 

4.  From  or  through  Distributors. 

5.  From  or  through  Roadmen  and  their  reports. 

6.  From  or  through  Advertising. 

7.  From  or  through  Service  Dept.  Divisions. 

Many  of  our  most  capable  practical  men  have  come 
to  us  from  the  factory  fitting  departments.  This  source 
has  on  the  whole  proved  very  satisfactory,  because  usual- 
ly the  men  have  been  transferred  on  the  basis  of  merit 
and  more  can  be  learned  first  hand  of  their  demonstrated 
ability,  personality  and  spirit. 

A  great  many  applications  come  through  the  mails 
from  men  who  have  either  heard  of  our  training  or 
who  know  the  reputation   of  the  company  and  want  to 


become  associated  with  it.  Many  of  these  accepted  have 
proved  very  satisfactory. 

A  few  distributors  and  fleet  owners  have  sent  in  men 
for  regular  or  special  training  which  has  brought  good 
results. 

Candidates  are  selected  through  a  semi-committee 
system.  Their  records  of  personal  data  and  experience 
are  first  reviewed  by  the  Director  of  Service  Training 
either  from  the  applications  mailed  in  or  by  personal  in- 
terview. In  this  way  the  likely  candidates  are  separated 
from  those  unqualified.  The  final  selections  are  then 
made  or  verified  by  conference  with  the  members  of 
the  committee  on  employment  and  training.  Adequate 
mechanical  training  and  experience  are  required. 

To  insure  obtaining  the  maximum  amount  of  vital  in- 
formation, so  that  fair  judgments  may  be  arrived  at, 
applicants  by  mail  are  asked  to  give  complete  informa- 
tion on  a  standard  application  form  supplemented  by  a 
recent  snapshot  and  a  letter  explaining  more  fully  their 
training  experience  and  desires. 

Outline  of  Training 

Mechanical  training  in  shop  comprises  one  to  twelve 
months  of  productive  time.  Applicants,  as  accepted,  are 
placed  in  the  Factory  Service  Station  as  helpers  or  pro- 
ducers on  regular  production  work  and  on  regular  pro- 
duction pay  to  the  extent  that  they  demonstrate  their 
ability.  They  are  usually  placed  first  in  the  Chassis  Re- 
pair division,  and  as  they  develop,  showing  ability,  in- 
terest and  the  proper  spirit  for  the  work,  they  are  pushed 
on  through  the  various  repair  operations.  When  suffi- 
ciently qualified,  they  are  transferred  to  the  Motor  Re- 
pair division,  where  a  similar  procedure  is  followed. 

In  this  way  experience  is  provided  on  all  the  impor- 
tant repair  and  fitting  operations. 

Toward  the  conclusion  of  the  shop  training  those  men 
who  have  shown  that  they  possess  the  necessary  mechani- 
cal ability,  personal  qualifications  and  right  spirit  toward 
the  work,  are  selected  for  finishing  training,  consisting 
of  driving,  testing  and  trouble-shooting  followed  by  such 
specializing  training  as  may  be  necessary. 

Service  test,  lasting  from  two  to  four  weeks,  is  next 
given.  This  test  is  given  to  two  to  six  men  at  a  time  and 
is  available  for  the  following  groups: 

( 1)  Men  who  have  qualified  in  Productive  Training  Shop. 

(2)  Distributors'  men,  whose  qualifications  meet  our  re- 
quirements, when  accommodations  arc  available  af- 
ter taking  care  of  regular  men   ( 1 ) 

(3)  Fleet  owners'  men,  whose  qualifications  meet  our 
requirements,  when  accommodations  are  available 
after  taking  care  of  regular  and  distributors'  men, 
(1)  and  (2)  above.' 
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The  work  covers  systematic  testing,  driving  and 
trouble-shooting,  as  follows: 

(1)  Examination  on  mechanical  work  (mechanical,  oral 
and  written)  as  final  check  on  mechanical  qualifica- 
tions. 

(2)  Study  (disassembly  and  inspection)  of  carburetors, 
and  electrical  equipment  (.magnetos,  distributors, 
switches,  regulators,  generators,  starting  motors) 
followed  by  examinations. 

(3)  Adjustment,  tuning  and  testing  of  engines  and 
trouble-shooting  on  test  stand. 

(4)  Driving  and  road  testing. 

Final  specializing  training  is  given  to  such  men  as 
require  it  for  the  specific  positions  they  seem  best  quali- 
fied to  fill,  by  allowing  them  to  act  as  helpers  or  assist- 
ants to  the  various  men  in  the  Factory  Service  Station 
Organization  handling  these  specific  duties;  for  ex- 
ample, prospective  truck  inspectors  work  with  the  local 
inspectors,  foremen  with  the  Service  Station  foremen. 
service  salesmen  with  the  Service  Station  car  and  truck 
service  salesmen,  service  superintendent  or  managers 
with  the  truck  inspectors,  foremen,  service  salesmen  and 
accountant. 

To  supplement  the  mechanical  work  in  the  shop,  to 
afford  a  better  basis  for  understanding  it  and  to  stimu- 
late thought,  study  and  personal  development,  two  series 
of  lectures  are  given,  Shop  Lectures  and  Service  Train- 
ing Lectures. 

The  shop  lectures  are  open  to  all  the  men  in  the  serv- 
ice station,  attendance  being  required  of  those  in  train- 
ing.   Three  courses  are  included: 

( 1 )  Construction  and  Operation  of  the  Motor  Car. 

(2)  Evolution  of  Design  and  Construction  of  P-A  cars 
and  trucks. 

(3)  Automotive  Electrical  Equipment — Fundamental 
electrical  principles  and  applications,  construction 
and  operation. 

The  Service  Training  Lectures  cover  a  discussion  of 
Service  Station  problems,  such  as  stock  and  tool  keep- 
ing, repair  order  system,  routing  work,  handling  men, 
shop  costs,  truck  inspection,  etc.  They  are  open  only 
to  the  men  in  the  finishing  courses. 

Progress  of  Men  Closely  Watched 

The  progress  of  the  men  is  closely  followed  and 
checked  by  means  of  critical  observation  and  periodic 
reports,  conferences  and  examinations.  Records  are  kept 
of  these  to  assist  in  judging  the  fitness  of  the  men  and 
to  assist  the  Committee  on  Employment  and  Training 
in  the  proper  placing  of  the  men  when  finished. 

High  morale,  "spirit,"  is  in  large  measure,  the  factor 
that  determines  more  than  any  other  the  larger  and  per- 
manent success  or  failure  of  an  organization. 

In  our  case,  one  purpose  of  service  training  is  to  in- 
fuse into  the  men  as  much  as  possible  of  a  spirit  of  serv- 
ice; for  the  company,  which  is  training  them;  for  the 
agency  or  company  employing  them;  for  the  customer 
whom  he  may  serve. 

This  is  partly  a  matter  of  morals  and  ethics  and  partly 
a  matter  of  mutual  understanding  between  and  appre- 
ciation of  men. 

Means  to  this  end,  as  provided  by  the  training  sys- 
tem, include: 

1.  An  intimate  knowledge  of  the  factory  and  its  prod- 
uct through  visits  to  its  various  parts  and  observation 
of  the  nature  and  character  of  the  work  done,  and  the 
actual  work  done  on  the  product  as  it  passes  through 
the  men's  own  hands  in  the  Service  Station. 

2.  The  personal  attention  given  to  each  man  through 
the  various  stages  of  his  training  by  all  the  men  con- 
cerned  with  training. 


3.  Personal  contact  and  acquaintance  with  the  Service 
Department  personnel  through  interviews,  conferences, 
lectures  and  occasional  association  in  other  activities. 

4.  Contact  and  acquaintance  with  important  executive 
heads  of  the  administrative  personnel  of  the  company 
through  attendance  at  informal  talks   or  get-togethers. 

5.  Informal  get-togethers  or  service  suppers  to  pro- 
mote mutual  acquaintance  between  the  men  and  to  af- 
ford contact  with  important  factory  and  department 
executives. 

6.  Occasional  picnics,  games,  etc. 

Placing  Men 

The  placing  of  men  may  be  outlined  as  follows: 

1.  Men  Wanted  or  Required. 

a.  For. distributors,  men  are  requested  or  required 

(1)  to  supply  men  with  factory  training  and  ac- 
quaintance with  the  product. 

(2)  To  replace  men  leaving. 

(3)  To  fill  new  positions. 

(4)  To  establish   entire  new  organizations. 

b.  For  Fleet  Owners  are  requested: 

(1)  All-round  mechanics  for  maintenance  repairs, 
testing,  trouble-shooting  and  emergency  serv- 
ice. 

(2)  Truck  repair  master  mechanics,  foremen  or 
superintendents. 

c.  For  Service  Department  men  are  occasionally 
needed  for 

(1)  District  Service  Representatives  (Roadmen). 

(2)  Office  organization. 

(3)  Factory  Service  Station. 

d.  Types  required  include  Head  Testers,  all-round 
Service  men,  foremen  and  truck  inspectors,  Serv- 
ice Salesmen,  Superintendents  and  Managers,  road- 
men, technical  men  with  service  experience,  etc. 

2.  Men  Available  include 

a.  Men  just  completing  factory  service  training. 

b.  Factory  trained  men  who,  for  legitimate  reasons, 
desire  to  make  a  change  or  having  left  the  organi- 
zation, wish  to  return  to  it. 

c.  Experienced  distributors'  men  who,  for  legitimate 
reasons,  desire  to  make  a  change  or  having  left  the 
organization,  wish  to  return  to  it. 

d.  Experienced  non-P-A  men. 

The  greatest  difficulty  in  successfully  meeting  field 
requirements  is  to  have  the  right  men  available  at  the 
critical  time  of  need.  The  requests  or  needs  for  men  in 
the  field  are  usually  irregular  and  unexpected  as  to  type 
and  time  required  and  often  epidemic.  Sometimes  the 
annual  averages  of  men  required  can  be  fairly  approxi- 
mated, but  the  time  element  cannot  be  anticipated.  This 
is  further  complicated  by  the  fact,  that,  although  the 
training  shop  affords  a  small  reservoir  with  a  little  flexi- 
bility, good  men  are  so  scarce  that  they  must  be  accepted 
for  training  usually  very  close  to  the  time  when  they 
become  available  rather  than  at  any  arbitrary  time  set 
by  the  factory;  and,  furthermore,  nothing  positive  is 
known  as  to  their  capabilities  until  toward  the  close  of 
their  training,  which  extends  over  a  period  upward  of 
nine  months  and  cannot  be  fixed  absolutely.  The  same 
difficulty  applies  to  outside  men;  they  cannot  remain  out 
of  work  very  long,  neither  can  a  distributor,  as  a  rule, 
wait  very  long  for  a  man. 

To  facilitate  the  proper  handling  of  requests,  as  nearly 
complete  records  as  possible  are  kept  on  file  by  the  Field 
Organization  Department  relative  k>  the  field  require 
ments  and  the  qualifications  of  the  men  available. 

In  some  cases  placing  of  men  is  accomplished  by  plac- 
ing employers  and  men  available  in  direct  communica- 
tion with  one  another  to  make  their  own  arrangement 
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In  most  cases,  however,  the  placing  of  men  is  closely  thur  Kumpf  took  over  the  agency  from  Tom  Botterill,  in 
guided  by  the  Field  Organization  Department  in  order  addition  to  assistance  with  his  building  layout,  Mr. 
to  place  the  best  qualified  men  in  the  most  strategic  posi-  Kumpf  was  provided  with  a  shop  foreman,  truck  inspec- 
tions and  in  such  a  way  as  to  constantly  increase  the  tor  and  tester,  and  an  all-round  service  man  for  Colorado 
number  of  service  stations  with  factory  trained  men  in  Springs,  so  that  he  had  a  working  organization  almost 
charge  and  to  build  up  the  service  in  centers  important  from  the  outset.  Such  complete  reorganizations  are  not 
and  strategic  from  a  sales  standpoint.  Both  men  and  always  possible  unless  the  proper  calibre  of  men  are 
employers  usually  hold  the  factory  largely  responsible  available  at  the  time  of  need,  but  such  results  as  have 
for  the  success  of  these  arrangements.  Therefore,  in  been  attained  would  have  been  all  but  impossible  were  it 
all  such  cases,  it  is  clearly  recognized  that  no  such  ar-  not  for  the  facilities  of  the  training  shop  and  its  small 
rangement  can  be  long  successful  unless  it  is  agreeable  reservoir  of  carefully  selected  and  trained  men. 
and  profitable  to  the  man,  to  the  employer  and  to  the  Pierce-Arrow  Service  Training  inaugurated  originally 
Pierce-Arrow  Motor  Car  Co.  For  this  reason  most  of  about  1906  as  a  chauffeurs'  school,  has  been  in  opera- 
this  work  is  done  by  conference  with  the  members  of  the  tion  now  for  about  14  years  and  out  of  this  has  evolved 
Committee  on  Employment  and  Training,  who  combine  the  system  as  outlined. 

their  resources  of  knowledge  and  understanding  (gained  The  following  is  a  summary  of  the  work  done  during 

through   correspondence,   field   trips   and   personal   con-  1918  and  1919. 
tact)  of  the  company's  field  needs,  the  nature  and  disposi- 

tion    of   the    employer  and   his   organization    and   their  MEN  ENTERED  1918        1919 

needs,  and  the  nature  and  disposition  and  other  qualifi-  Regular    33  34 

cations  of  the  men.  Special,  from  agent 9  5 

Some  idea  of  the  value  of  this  training  may  be  gathered  From  owner 1 

from  the  fact  that  there  are  now  in  the  field  service  or-  New  men 3  2 

ganizations  of  our  distributors  somewhere  in  the  neigh-  Old  men  returned 7  5 

borhood  of  160  men  who  have  had  a  thorough  factory  —  — 

training  and  are  familiar  with  our  product  and  who  are  Total    53  46 

occupying  positions  of  more  or  less  responsibility  from  MEN  QUIT,  DISCHARGED 

that  of  service  manager  down  to  that  of  all-round  service  Regular 12  9 

men.  Special   1  — 

Not  only  is  this  a  splendid  asset  to  the  company  in  —  _ 

maintaining  Pierce-Arrow  service  standards  in  the  field  Total    13  9 

which  has  had  a  material  influence  on  sales,  but  through  MEN  PLACED 

the  maintenance  of  the  training  work  the  company  has  gy  Department 

been  enabled  to  fill  in  a  number  of  serious  breaches  in  With  agent  .18  26 

our  field  service  organizations.    For  example,  in  January,  With  owner  3 

1919,  when  the  Cincinnati  agency  changed  hands  from  With  fact0ry  departments .!... !    12  9 

the  Hanauer  Automobile  Company  to  the  Cunningham-  Returned   to 

Holmes  Company,  it  became  necessary  to  build  a  sales  At  9  ^ 

and  service   organization  from  absolutely  nothing,   not  n^"  ■ 1 

even  a  building.    With  the  aid  of  the  department  a  build-  wnei    

ing  was  selected  and  leased,  plans  for  remodeling  made  .      . 

and  the  work  supervised,  tool  equipment  ordered  and  its  °  a     

installation   supervised,   stock  equipment  recommended,  From  thls  it  wil1  be  seen  that  the  present  average  rate 

ordered  and  placed  in  order  in  the  stock  room  and  a  fac-  of  output  is  about  forty-two  men  per  year, 
tory  trained  personnel   installed  in  the  service  depart-  At  the  present  time  there  are  some  ninety-one  places 

ment,   including  service  manager,   shop  foreman,  truck  where  recognized  service  is  rendered  by  our  distributors 

inspector  and  head  tester,  so  that  a  going  concern  was  and  of  these  fifty-two  have  in  their  service  organizations 

provided  and  established  even  before  the  building  was  one  or  more  men  with  more  or  less  Pierce-Arrow  service 

completed.     Similarly  in  Denver  in  1919  when  Mr.  Ar-  training  who  are  giving  satisfactory  service. 


Freezing  Points  of  Alcohol- Water  Mixtures 


THE  Air  Service,  Engineering  Division,  McCook  Field, 
has  worked  out  a  tabulation  of  freezing  points  and 
specific  gravity  of  alcohol  and  water  mixtures  which  are 
applicable  to  automobile  as  well  as  airplane  practice.  A 
number  of  tabulations  have  been  gotten  up  by  various  in- 
dividuals and  curves  printed  showing  freezing  points.  It 
has  been  noted  that  marked  discrepancies  can  be  found 
among  these  various  tables  and  it  is  of  value  to  have  one 
which  has  the  sanction  of  the  McCook  Field  laboratory. 

As  a  result  of  the  examination  of  various  anti-freeze 
solutions  by  the  Air  Service,  it  was  found  that  alcohol- 
water  mixture  gave  the  best  results,  considering  tempera- 
tures at  which  ice  crystals  would  form  in  solution,  running 
temperature  for  radiator  mixture,  ease  with  which  solu- 
tion can  be  prepared  by  the  mechanics,  and  cost  of  mate- 
rials involved  for  producing  the  mixture. 

It  should  be  remembered  that  mixtures  of  alcohol  and 


water  have  a  much  lower  boiling  point  than  water  alone. 
For  this  reason  it  is  well  to  keep  the  water  temperature 
below  167  deg.  Fahr.  where  possible  and  never  allow  it  to 
reach  176  deg.  for  any  considerable  length  of  time,  as  loss 
of  alcohol  will  take  place  very  rapidly.  The  following 
tabulation  gives  the  freezing  point  of  alcohol-water  mix- 
tures : 

Freezing  Points  of  Alcohol-Water  Mixtures 


Percentage 

Temp. 

Temp. 

Percentage 

Temp. 

Temp. 

of  Alcohol 

Deg. 

Peg. 

of  Alcohol 

Deg. 

Deg. 

by  Volume 

Cent. 

Fahr. 

by  Volume 

Cent. 

Fahr. 

0.0 

0.0 

+  32.0 

25.0 

—  11.6 

+  11.3 

2.6 

—  2.0 

4-  28.4 

27.5 

1  2  9 

4-     8.8 

6.0 

—  2.8 

+  27.0 

30.0 

—  14.8 

+     6.4 

7.6 

—  3.2 

-f  26.2 

32.5 

—  16.0 

-f     3.2 

10.0 

—  4.0 

+  24.8 

35.0 

—  18.3 

—    0.9 

12.5 

—  4.7 

+  23.6 

37.5 

—  20.0 

—    4.0 

15.0 

—  6.0 

-r  21.2 

40.0 

—  22.1 

—    7.8 

17.5 

—  7.1 

4-  19.2 
4-  16.7 

42.5 

—  24.0 

—  11.2 

20.0 

—  8.5 

45.0 

—  26.9 

—  16.4 

22.5 

—  9.5 

-I-  14.9 

47.5 

—  28.8 

—  19.8 

60.0 

—  31.1 

—  24.0 
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Preventing  and  Controlling  Factory 

Fires 

There  are  two  major  phases  of  factory  fire  prevention.  The  one  con- 
cerns the  use  of  fire  resistive  materials  in  the  construction  of  buildings; 
the  other  relates  to  elimination  of  potential  fire  centers  of  one  kind  and 
another  through  the  plant.    This  article  discusses  both  factors. 

By  C.  A.  Briggs 


OME  thirty  or  forty  years  ago  when  fire  resistive 
buildings  of  the  steel  beam  type  were  first  erected 
fear  was  expressed  by  some  officials  of  insurance 
companies  that  if  this  new  type  of  "fireproof"  building 
were  to  become  popular,  insurance  against  fire  would 
soon  be  unnecessary.  Since  that  time  there  have  been 
innumerable  instances  of  the  fallacy  of  this  idea.  The 
fact  is  often  overlooked  that  while  the  building  itself 
may  be  of  fire  resistive  material,  there  are  few  buildings 
which  do  not  contain  a  sufficient  quantity  of  combustible 
material  to  cause  a  considerable  fire. 

Some  persons,  however,  still  indulge  in  this  false 
feeling  of  security,  taking  it  for  granted  that  their  lives 
and  goods  are  safe  in  what  we 

term  to-day  fire  resistive  build-     

ings.  But  this  is  not  the  case. 
Take  as  an  example  the  de- 
struction by  fire  of  the  Vander- 
bilt  Addition  to  the  Fine  Arts 
Building  in  New  York,  with 
the  loss  of  many  priceless 
paintings,  sculptures  and  other 
irreplaceable  art  treasures. 
This  fire  occurring  the  day  be- 
fore the  opening  of  the  thirty- 
fifth  annual  exhibition  of  the 
Architectural     League     caused 


SOME  thirty  or  forty  years  ago  when  fire  resistive  Board  of  Fire  Underwriters,  of  recent  fires  in  buildings 
buildings  of  the  steel  beam  type  were  first  erected  that  were  supposed  to  be  non-hazardous. 
It  has  been  stated  before  the  Structural  Engineers 
Society  of  Pennsylvania  that  there  is  in  the  ordinary 
office  building  100  ft.  wide  and  100  ft.  deep,  twelve 
stories  high,  enough  fixed  combustible  material  to  run 
the  Mauretania  24  hours,  which  in  that  time  burns  1200 
to  1300  tons  of  coal. 

In  an  excellent  article  entitled  "Steel  Furniture  and 
Trim,"  C.  E.  Worthington  discusses  the  great  value  of 
steel  furniture  and  metal  trimmings,  which  unfortunate- 
ly have  reached  a  price  that  makes  their  general  use  al- 
most prohibitive.  Experiments  have  proved  that  steel 
desks,  filing  cases,  metal  waste 

baskets  and  other  metal  office 

equipment  have  a  high  pre- 
ventive quality.  A  few  years 
ago  metal  window  frames,  sash 
and  casings  could  be  had  for 
very  near  the  cost  of  wood,  and 
it  is  to  be  hoped  that  this  con- 
dition will  not  be  long  in  re- 
turning. 

The  National  Fire  Protec- 
tion Association  says  in  one  of 
their  recent  bulletins,  "We 
must    come    eventually    to    the 

a  r  c  h  i  t  e  e  t  s  throughout  the      equipment    of    all    commercial, 

factory     and     office     buildings 


FACTS  ABOUT  FACTORY  FIRES 

A    CLEAN  factory  seldom  burns. 
-^*-      Fire  loss  is  not  limited  to  fire  damage. 
All  fires  are  preventable,  except  those  due 

to  arson,  lightning,  and  explosion. 
It  is  not  only  what  a  building  is  made  of  that 

counts,  but  also  what  it  is  filled  with. 
All  fires  begin  as  small  fires. 
America's    annual    fire    loss    is    more    than 

$250,000,000. 


country   to   sustain    an    almost 
personal  loss. 

While  these  things  are  distressing,  there  is  reason  for 
hope  if  through  this  awakening  architects  will  have 
brought  their  professional  training  and  research  to  bear 
upon  the  fallacy  of  what  we  used  to  term  "fire  proof" 
buildings.  We  have  learned  long  since  to  say  "fire  re- 
sistive," but  there  are  degrees  that  must  be  recognized 
even  in  the  use  of  this  term.  Many  architects,  how- 
ever, now  feel  very  keenly  their  responsibility  as  re- 
gards the  material  they  specify  in  buildings  that  from 
the  nature  of  their  use  should  be  as  far  as  possible  proof 
against  fire.  The  replies  from  a  questionnaire  sent  out 
to  a  number  of  architects  of  schools,  hospitals  and 
asylums,  however,  seem  to  indicate  that  any  approach 
to  fire  resistive  or  slow  burning  construction  is  accepted 
by  some  as  "fire  proof"  and  that  no  provision  is  made  for 
the  material  that  mi^ht  be  housed  in  these  structures. 

Regardless  of  the  character  of  construction,  any  build- 
ing that  has  or  may  have  combustible  contents,  should 
have  ample  provision  made"  for  fire  protection,  usually 
some  standard  type  of  sprinkler  system.  This  conclusion 
is    based    upon    an    exhaustive    study,    by    the    National 


with  metal  window  frames  and  wired  glass.  This 
will  mean  the  abolition  of  the  conflagration  hazard  in 
our  cities.  Fires  will  then  be  unit  fires,  extinguished 
easily  by  a  competent  fire  department  within  the  build- 
ing in  which  they  originate,  for  the  protection  of  window 
onenmgs  not  only  prevents  fire  from  entering  but  pre- 
vents fire  from  issuing  out  of  the  burning  building.  We 
may  expect  an  occasional  exceedingly  hot  fire  to  break 
down  the  defense  of  an  adjoining  building,  but  it  is  ob- 
vious that  a  conflagration  could  not  get  under  way  with 
fire  resistive  construction  with  properly  protected  win- 
dow openings." 

While  emphasis  is  laid  heavily  upon  metal  window 
frames  and  wired  glass,  there  are  other  openings  in  the 
side  walls  to  be  considered.  These  include  such  things 
as  ventilators,  unused  exhaust  vent  openings  or  drips. 
We  recently  read  of  the  complete  gutting  of  a  building 
that  was  equipped  fully  with  metal  window  frames, 
shutters,  etc.,  because  the  flames  shot  through  an  open- 
ing the  size  of  a  man's  hand  from  an  adjacent  burning 
building. 

Whatever  the  resistive  quality  of  the  building,  rein- 
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forcement,  consisting  of  adequate  fire  fighting  apparatus 
must  be  provided. 

But  building  material  is  only  one  phase  of  fire  pro- 
tection work.  The  other  important  factor  relates  to 
those  numerous  bits  of  negligence  which  are  usually  the 
cause  of  fires.  The  present  attitude  of  public  opinion 
regarding  the  liability  of  fires  from  easily  avoidable 
causes  is  taking  a  definite  trend.  Already  the  cities  of 
New  York,  Cleveland  and  the  State  of  Pennsylvania 
have  laws  which  provide  that  any  person,  firm  or  cor- 
poration on  whose  premises  fire  originates  because  of 
negligence  or  failure  to  comply  with  any  law  or  ordin- 
ance shall  pay  to  the  city  the  full  value  of  the  services 
of  the  fire  department  and  any  damage  in  person  or  prop- 
erty resulting  thereto  in  extinguishing  or  attempting  to 
extinguish  such  fire.  These  laws  are  forerunners  of 
what  may  be  expected  in  many  cities  and  states  in  the 
i  ear  future.  In  other  words,  the  American  people  are 
to  be  made  to  recognize  their  responsibility  for  the 
elimination  of  fire  causes  and  the  prevention  of  these 
enormous  unnecessary  losses. 

The  National  Board  of 
Fire  Underwriters  recently 
announced  that  property 
worth  $1,416,375,000  was 
destroyed  by  fire  in  the 
period  from  1915  to  1919  as 
revealed  in  the  quinquen- 
nial analysis  of  3,500,000 
adjustments  made  by  the 
Fire  Underwriters  during 
this  five-year  period.  This 
loss  is  the  equivalent  of 
283,275  houses  at  $5,000 
each,  or  more  than  enough 
to  shelter  the  total  popula- 
tion of  a  state  the  size  of 
Connecticut. 

Electricity  was  given  as 
the  chief  cause  of  fire  loss 
with  a  total  for  the  five 
years  of  $84,086,471. 
Matches  and  smoking  was 
found  to  be  second  with 
$73,474,348  and  defective 
chimneys    came    next    with 

$56,650,915.  Other  causes  in  their  order  were:  stoves, 
furnaces,  boilers  and  their  pipes,  $55,133,181 ;  spontaneous 
combustion,  $49,702,886;  lightning,  $39,828,489;  sparks 
on  roofs,  $29,271,585,  and  petroleum  and  its  products, 
$25,910,434.  Incendiarism  contributed  $21,596,965  to  the 
damage,  and  miscellaneous  unknown  causes  completed  the 
total. 

By  far  the  greatest  proportion  of  this  immense  fire  loss 
occurs  in  industrial  and  manufacturing  property  and  it 
would  seem  that  the  prevention  of  fire  destruction  is  not 
progressing  in  the  same  way  that  other  life  and  property 
protective  measures  are  doing.  If  fire  hazards  were  at- 
tacked with  the  same  enthusiasm  and  in  the  same  sys- 
tematic manner  which  is  now  being  observed  in  accident 
prevention,  sanitation,  welfare  and  housing  problems,  a 
more  favorable  report  from  year  to  year  would  appear 
instead  of  a  steadily  upward  trend  in  fire  losses.  In 
1918,  moreover,  there  were  15,000  lives  lost  in  flames  in 
this  country. 

The  illustrations  used  herein  of  fire  hazards  are  not 
exceptional  and  they  doubtless  could  be  duplicated  in 
hundreds  of  instances. 

The  automobile  industry  has  definite  fire  dangers. 
Every  manufacturing  establishment  has  its  own  peculiar 
fire  hazard.    The  lumber  business,  the  paint  and  varnish 


.1  commonly  overlooked  fire  hazard.  Accumulation 

of  rubbish   which  may  easily  contain  nucleus  for 

a  serious  fire.     In  this  case  it  is  also  a  tripping 

hazard  to  employees  using  the  stairway 


industry,  enameling  plants  and  garages,  for  instance,  all 
have  what  might  be  termed  a  distinct  fire  hazard.  And 
the  automobile  industry  in  its  highly  organized  state, 
has  in  some  form,  all  these  fire  dangers  with  which  to 
contend.  This  makes  it  advisable,  if  not  imperative,  that 
insofar  as  possible  fire  resistive  buildings  be  used  and 
that  effective  equipment  be  kept  in  readiness  to  fight  the 
fires  which  are  apt  to  break  out  where  paints,  varnish, 
gasoline  and  other  volatile  liquids  are  handled. 

Under  these  conditions,  too,  a  fine  bit  of  discrimina- 
tion must  be  exercised  when  the  flames  are  approached. 
If  it  be  an  enameling  vat  or  an  oil  tank  that  has  caught 
fire,  for  example,  it  should  not  be  attacked  with  a  line  of 
hose  from  a  water  hydrant.  There  is  also  an  element 
of  danger  in  training  a  stream  of  water  on  a  blazing 
motor. 

There  are  certain  kinds  of  chemical  extinguishers  on 
the  market  that  must  be  used  with  discrimination  if  they 
are  to  be  effective.  The  essential  thing  is  to  select  equip- 
ment suited  to  the  existing  hazards,  keep  the  equipment 
in  good  condition,  in  the  right  place,  and  under  the  care 
of.  men  who  are  apt  to  use 
good  judgment  in  an  emerg- 
ency. 

The  selection  of  fire  ex- 
tinguishers is  a  very  im- 
portant factor  and  the  judg- 
ment of  experts  should  be 
followed.  The  claims  of 
various  concerns  manufac- 
turing this  material  cannot 
always  be  relied  upon  and  it 
is  wise  to  call  for. aid  upon 
such  agencies  as  the  Under- 
writers Laboratories,  Chi- 
cago, or  the  Factory  Mutual 
Laboratories,  Boston,  either 
of  which  can  give  expert  ad- 
vice as  to  the  proper  equip- 
ment suited  to  your  case. 
The  selection  of  fire  hose  is 
especially  difficult,  since  it  is 
practically  impossible  to  dis- 
tinguish between  good  rub- 
ber  lined  hose  and  bad,  when 
it  is  new.  Hose  bearing  the 
Underwriter's  label  can  always  be  relied  upon  as  having 
passed  the  test  required. 

The  Safe  Practices  pamphlets  which  are  issued  by  the 
National  Safety  Council,  Chicago,  contain  excellent  ad- 
vice and  guidance  on  practically  every  phase  of  the  fire 
problem  and  they  should  be  consulted  for  a  more  de- 
tailed study  of  this  subject. 

With  the  help  of  such  concerns  within  range  no  manu- 
facturer should  find  himself  unprepared  should  fire  visit 
his  premises.  However  commendable  it  may  be  to  pre- 
pare to  stop  fires  after  they  have  started,  it  is  vastly 
more  commendable,  though  less  spectacular,  to  be  able 
also  to  say,  "  'My  house  is  in  order,'  go  where  you  will,  in 
the  unfrequented  corners  of  the  basement,  in  the  storage 
loft,  look  under  benches,  in  dark  corners  and  cupboards 
and  you  will  not  find  me  negligent.  I  have  removed  the 
evidence  and  as  far  as  humanly  possible  I  will  not  be 
guilty  of  contributing  to  the  'national  ash  pile.'  " 


A  GERMAN  syndicate  has  made  an  offer  to  the  Bra- 
zilian Government  to  establish  automobile,  balloon, 
and  agricultural  implement  factories  in  the  State  of  Minas 
Gereas,  according  to  a  cablegram  to  the  British  Foreign 
Office  from  the  Brazilian  consul  in  Berlin.  Special  con- 
cessions in  duties  and  freight  rates  are  requested. 
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Norway  Bars  Passenger  Car  Imports 

Destruction  of  roads  not  built  for  automobile  traffic  and  depreciation  of 
krone  laid  to  large  importations  of  motor  cars.  Motor  traffic,  which  is 
considered  a  luxury,  subjected  to  rigid  regulations.  Maximum  weight 
of  truck  and  load  is  5  tons.     Pneumatics  or  larger  solid  tires  required. 


AL.  FIELD,  American  representative  of  Sigurd  Gran 
•    Rishovd  of  Christiania,  Norway,  writes: 

"The  large  importation  of  motor  cars  into  Norway  dur- 
ing the  last  two  years  is  usually  blamed  for  the  falling  of 
the  Norwegian  krone  to  about  half  of  its  normal  value  in 
international  exchange. 

"The  increased  use  of  motor  cars  and  motor  trucks  on 
Norwegian  roads,  which  were  built  for  light  traffic  only, 
has  damaged  them  so  seriously  that  all  the  main  roads, 
even  those  built  in  the  last  two  years,  will  have  to  be  en- 
tirely reconstructed. 

"Motor  traffic  is  considered  merely  a  luxury  here,  and 
this,  together  with  old  traffic  regulations,  has  discredited 
the  automotive  industry  with  the  authorities. 

"In  an  endeavor  to  improve  the  exchange,  the  Nor- 
wegian Government  has  taken  the  drastic  action  of  re- 
stricting the  importation  of  everything  they  consider  a 
luxury,  and  the  first  thing  singled  out  was  the  passenger 
car.  Norwegian  dealers  in  passenger  cars  were  not  per- 
mitted to  import  more  cars  than  they  had  in  transit  and 
paid  for,  before  and  on  the  first  of  August  last.  No  more 
passenger  cars  will  be  permitted  to  enter  Norway  before 
the  rate  of  exchange  has  improved  considerably. 

"Owing  to  the  enormous  expense  of  rebuilding  the  Nor- 
wegian roads,  the  authorities  have  found  it  necessary  to 
regulate  traffic  to  suit  the  roads  instead  of  building  the 
roads  to  carry  the  increased  traffic. 


"This  was  done  by  drawing  up  new  regulations  for  motor 
trucks,  the  Government  Road  Commissioner  being  ap- 
pointed the  chairman  of  committee  designated  to  draw  up 
the  necessary  regulations.  Under  them,  motor  trucks  of 
1%  tons  load  capacity,  and  less,  are  not  permitted  on  the 
roads  unless  they  are  equipped  with  pneumatic  tires.  The 
committee,  not  satisfied  with  the  standard  size  tires 
used  on  American  trucks,  decided  that  tires  from  1  to  2  in. 
greater  than  the  standard  size  would  have  to  be  placed  on 
American  trucks  if  they  were  to  be  used  on  the  Norwegian 
roads. 

"It  is  also  specified  in  the  regulations  that  the  weight  of 
the  truck  and  the  load  together  must  not  exceed  5  tons. 
This  practically  limits  the  trucks  to  2%  ton  sizes  or  less. 

"The  accompanying  chart  is  the  result  of  the  efforts  of 
the  committee  appointed  to  draw  up  the  new  regulations 
for  motor  trucks." 


AN  exhibition  of  agricultural  machinery  and  a  series 
of  motor  tractor  trials  are  to  take  place  at  Lerida,  in 
Spain,  from  April  1st  to  10th  next.  All  kinds  of  agricul- 
tural machinery  will  be  admitted,  including  machinery 
used  in  the  derived  industries.  Manufacturers  of  fuels, 
lubricants  and  all  accessories  used  in  connection  with  agri- 
cultural machinery  will  also  be  allowed  to  exhibit.  The 
address  of  the  Organizing  Commission  is,  Urgel,  197,  Bar- 
celona. 


Norwegian  Regulations  Regarding  Tire  Sizes 

Effective  Jan.  I,  1921 


Unless  special  permission  is  granted  by  the  Road  Commissioner,  motor  care  are  not  allowed  on  country  roads  with  tires  below  the  sizes  specihed  herewith. 

Front  Wheel 
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Hub  Standardization 

Editor  Automotive  Industries: 

This  question  of  Hub  Standardization  has  been  given  by 
me  much  thought  and  leaves  me  in  a  somewhat  peculiar 
position  which  I  think  it  well  to  place  before  the  industry 
through  your  magazine  so  that  the  subject  can  be  ventil- 
ated. 

From  the  point  of  view  of  the  manufacturer,  interested 
in  quantity  production  at  a  low  price,  there  is  no  ques- 
tion but  that  a  large  measure  of  standardization  should 
be  adopted  and  put  into  effect.  I  feel  that  the  standards 
at  present  before  discussion  will  save  expense  in  the  manu- 
facture of  roller  bearings;  they  may  save  some  slight  ex- 
pense in  the  manufacture  of  hubs,  and  they  will  certainly 
save  some  expense  in  the  manufacture  of  wheels.  At  any 
rate,  from  the  manufacturing  standpoint,  the  existence 
of  standardized  hubs  will  eliminate  many  troubles  which 
arise  and  will  have  an  effect  of  rendering  our  inventories 
more  liquid  and  by  the  reduction  of  cost  may,  perhaps, 
have  an  effect  on  the  actual  merchandising. 

The  above  is  a  selfish  view,  based  solely  on  my  own  de- 
sires as  a  manufacturer.  At  the  same  time,  however, 
there  is  a  lurking  suspicion  in  the  back  of  my  mind  that 
such  standardization  may  lead  eventually  to  loss  of  indi- 
viduality. This  is  a  question  which  has  not  yet,  however, 
come  up  seriously,  though  looming  in  the  background,  and 
thinking  again,  as  a  manufacturer,  of  the  immediate  dol- 
lar, I  am  inclined  to  dismiss  it. 

It  is,  however,  in  my  other  capacity  as  an  engineer, 
thinking  more  in  terms  of  the  industry  as  a  whole  than  of 
one  particular  section  of  it,  that  I  am  inclined  to  question 
the  desirability,  or  even  advisability,  of  this  at  this  time. 
I  feel  that  as  an  engineer,  and  a  member  of  the  S.  A.  E., 
I  should  be  asked  to  take  a  much  broader  view  of  the  whole 
industry  rather  than  a  more  intimate,  selfish  view  of  a 
small  portion  of  it,  namely,  wheel  makers  and  makers  of 
axles  for  sale  to  assemblers.  I  feel  that  if  this  step  be 
taken  that  it  must,  perforce,  lead  to  other  steps  being 
taken,  with  an  ultimate  deadening  of  initiative  in  many 
other  important  parts  of  the  car  or  truck. 

Please  take  the  existing  standards  that  surround  the 
front  axle,  lay  out  those  proposed  on  a  sheet  of  paper,  lay 
out  the  center  lines  for  the  spring  pads,  which  are  practi- 
cally standardized  by  virtue  of  the  standardization  of  the 
width  of  the  frame,  lay  out  the  felloe  bands  and  tires 
with  their  position  relative  to  the  center  of  the  axle,  all 
of  which  has  been  standardized,  and  you  will  be  surprised 
to  find  how  little  remains  to  be  standardized  on  the  front 
axle.  It  is  all  very  well  to  state  that  each  of  these  has 
been  standardized  irrespective  of  the  other,  but  if  you 
standardize  a  series  of  points,  Euclid's  law  that  a  straight 
line  is  the  shortest  distance  between  two  points,  naturally 
brings  about  a  standardization  of  the  connections.  There- 
fore, with  these  points  standardized,  it  is  a  most  elemen- 
tary proposition  to  sketch  in  the  balance  and  have  a  stand- 
ardized front  axle.  There  remain,  virtually,  only  the  yoke 
on  the  steering  spindle  and  the  depth  of  the  spring  pad 
from  the  steering  spindle;  standard  clevises  for  the  steer- 
ing tie  rod  practically  complete  the  picture. 

The  front  axle  is  practically  the  first  thing  one  sees  in 


the  truck  or  car.  Study  the  advertisements  of  a  number 
of  makes  and  you  will  often  see  them  surmounting  a  hill, 
evidently  showing  great  power  or  great  speed,  with  the 
front  axle  very  prominently  displayed.  Is  it  a  wise  thing 
to  reduce  all  axles  to  the  same  dead  level  of  size  and  shape? 
A  friend  of  mine,  who  has  just  returned  from  England, 
was  driving  a  prominent  American  car  over  there  and 
states  he  was  asked  repeatedly  was  his  car  one  or  other 
of  a  number  of  makes,  and  was  told  that  it  was  very  diffi- 
cult to  distinguish  American  cars  because  they  all  look  so 
much  alike. 

It  seems  to  me  that  any  step  that  tends  to  a  leveling  of 
design  is  greatly  to  be  deplored  and  should  be  considered 
very  long  and  very  fully  before  being  adopted.  In  this 
connection,  I  would  like  to  add  that  the  time  interval  be- 
tween the  initiation  of  this  proposed  standardization,  ap- 
proximately June,  1920,  and  the  time  it  was  brought  up 
for  approval,  January,  1921,  is  altogether  too  short.  It 
savors  too  much  of  politics  rather  than  the  mature  delib- 
eration of  an  engineering  body. 

Again,  I  confess  to  a  feeling  that  such  a  sweeping 
standardization,  which  will  bring  about  increased  produc- 
tion, must  necessarily  standardize  on  the  basis  of  the 
weakest  link  in  the  chain.  For  example,  it  is  stated  in 
the  report  that  the  spindle  is  of  such  size  that  even  1035 
steel  can  be  used  for  emergencies.  Nobody  in  their  sane 
senses  would  dream  of  using  1035  steel  on  the  truck  front 
spindle,  subjected  to  such  heavy  work  as  it  has  to  with- 
stand, but  necessarily  a  proposed  standard  must  take  in  a 
poor  quality  of  steel. 

Next  in  order  come  the  bearings.  Here  again,  the  dif- 
ferent bearings  which  are  made  in  quantities  have  to  be 
considered,  and  the  one  of  the  lowest  load  carrying  capac- 
ity, with  a  reasonably  large  production,  is  the  one  on 
which  the  standardization  must  be  based,  thus  penalizing 
the  much  higher  grade  bearing  which,  for  the  same  space 
occupied,  has  a  much  higher  load  carrying  capacity.  The 
standardization  of  bearings  by  size,  rather  than  capacity, 
has  the  effect  of  lessening  the  attempts  to  put  in  increased 
value,  either  of  material  or  workmanship,  into  a  given 
size.  It  is  then  up  to  the  salesman  for  the  bearing  to  base 
his  selling  argument  entirely  on  a  question  of  life,  and  no 
other  point.  He  cannot  preach  economy  because  by  the 
use  of  the  higher  priced  bearing,  being  smaller  in  size, 
he  is  able  to  save  in  other  materials.  This  is  a  point 
which  might  be  argued  on  by  reason  of  the  fact  that  a 
large  number  of  producers  want  two  sources  of  supply  and 
unconsciously  set  up  a  standard  in  themselves  based  on 
the  lower  quality  bearing.  This  is  true  for  production 
purposes,  but  is  not  true  when  one  considers  the  best  de- 
sign. 

I  have  a  feeling  that  this  bearing  standardization  by 
size  for  certain  types  of  hubs,  is  actually  based  on  the 
fact  that  there  has  been  a  failure  to  standardize  sizes  of 
roller  bearings  in  the  same  logical  sequence  as  exists  in 
ball  bearings.  Because  of  this  failure  to  do  the  thing 
properly,  we  are  compelled  to  do  this  improperly,  with 
possibly  detrimental  results  at  a  later  date  to  a  true  stand- 
ardized logical  series  of  roller  bearings. 

I  am  willing  to  concede,  however,  that  a  standardization 
of  taper  roller  bearings  over  a  limited  number  of  hubs  will 
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bring  about  more  economical  results  for  the  manufacturer 
in  the  long  run.  These  sizes  can  be  made  up  in  larger 
quantities  and  be  carried  on  the  shelf  with  a  certainty  of 
disposal,  and  will  tend  in  many  ways  to  stabilize  employ- 
ment in  each  factory.  It  is  a  truism  that  the  factory  hav- 
ing the  largest  number  of  customers  for  a  particular  ob- 
ject is  in  the  best  shape  to  weather  any  of  the  usual  in- 
dustrial depressions  and  is  also  in  the  best  shape  to  sta- 
bilize seasonable  variations  in  manufacture. 

When  it  comes  to  hub  standardization,  I  find  myself  in 
grave  doubt  as  to  how  far  this  should  go.  I  cannot  see 
that  it  effects  any  saving  whatsoever.  On  the  contrary,  I 
can  see  nothing  but  new  expense  for  dies,  for  patterns  and 
tools,  and  an  addition  to  the  existing  types  by  a  new  type. 
As  an  engineer,  interested  in  the  broad  aspects  of 
economy,  I  would  rather  have  seen  the  committee  pick  out 
a  number  of  existing  hubs  and  standardize  on  them  rather 
than  adopt  a  completely  new  line.  I  feel  that  if  a  stand- 
ard dust  washer  and  standard  locking  nut  are  included 
that  it  is  only  a  little  step  more  to  standardize  the  com- 
plete hub,  including  the  hub  cap  attachment.  Personally, 
I  would,  however,  rather  not  see  a  standardization  of 
these  two  small  parts,  not  because  I  feel  that  the  proposed 
rdea  is  not  good  and  that  I  know  of  something  better,  but 
simply  because  on  the  part  of  one  of  them,  namely,  the  dust 
washer,  I  feel  that  we  have  not  reached  a  final  satisfactory 
design.  On  the  locking  device,  some  factories  are  tooling 
up  to  make  one  type  better  than  any  other  and  this  should 
be  left  to  stand. 

All  of  the  above  leads  me  to  a  feeling  that  there  is  com- 
ing a  parting  of  the  ways  in  the  S.  A.  E.,  for  engineers 
who  are  concerned  with  the  manufacture  of  specialized 
products,  or  for  engineers  who  are  concerned  with  the 
industry  as  a  whole.  I  have  not  the  slightest  objection  to 
such  standardizations  as  outlined  above,  in  fact  I  am  in 
favor  of  them  provided  it  is  distinctly  understood  that 
they  are  for  a  localized  or  specialized  group  of  manufac- 
turers. I  do  feel,  however,  very  strongly  that  they  should 
not  be  made  a  part  of  the  national  Society  dealing  with 
engineering  affairs  in  a  broad  way,  as  such  standards  are 
not,  and  cannot  be,  true  standards  in  every  sense  of  the 
word.  I  would  venture  to  suggest  that  some  other  word 
be  adopted  to  signify  such  standards  as  a  distinction  from 
what  might  be  called  "national"  or  "fundamental"  stand- 
ards. I  do  not  like  the  word  "standards"  at  all  in  this 
connection;  "recommended  practices"  is  slightly  better, 
but  again  it  does  not  express  the  facts.  For  example,  how 
can  one  say  this  is  a  "standard"  or  even  a  "recommended 
practice,"  when  the  White  Motor  Co.,  admittedly  one  of 
the  finest  truck  builders  in  the  country,  has  a  hub  totally 
different  from  that  proposed,  and  further  will  in  all  proba- 
bility never  adopt  the  one  proposed.  Similarly,  with  some 
other  manufacturers  who  could  be  named,  their  proba- 
bility of  adopting  the  proposed  standard  is  almost  nil. 

As  I  said,  I  do  not  know  what  this  name  should  be  and 
have  little  suggestion  to  offer.  There  should  be  some  very 
strong  distinction,  and  further  voting  on  such  proposals 
should  be  limited  strictly  to  the  groups  that  will  benefit 
by  this  work  and  should  not  be  opened  broadcast  to  the 
Society.  I  would  surest,  Mr.  Editor,  that  you  open  up 
the  columns  to  a  discussion  on  this  and  to  a  suggestion  of 
how  best  this  shall  be  handled.  Perhaps  a  suggestion  like 
this — "axle  manufacturers'  standard  practice,"  or  "wheel 
makers'  approved  practice" — might  be  adopted. 

Last  on  this  subject,  I  would  like  to  add  a  few  words 
more,  although  I  already  feel  I  have  taken  up  a  lot  of  your 
space.  Many  of  these  standards,  or  recommended  prac- 
tices, are  adopted  for  the  sake  of  saving  the  designer  sonic 
time  and  allowing  him  to  think  of  higher  things.  It  is 
admitted  that  the  most  valuable  part  of  this  work  lies  in 
the  committee  meetings  where  the  members  discuss  their 
own  practice  very   intimately  and  with   great  benefit  all 


around.  Might  I  suggest  that  the  S.  A.  E.  gather  to- 
gether many  of  these  engineering  practices,  just  as  Pro- 
fessor Unwin  used  to  do  in  his  textbook  on  Engineering 
Design,  and  submit  them  as  part  of  the  work  of  the  So- 
ciety for  consideration.  This  would  lead  to  a  much  more 
intelligent  action  when  the  time  came  for  approving  the 
particular  practice. 

For  example,  take  the  case  of  this  hub  standardization. 
It  would  be  in  order  to  have  the  Society  print  drawings 
showing  typical  Timken  hubs,  another  with  typical  Eaton 
hubs;  similarly,  typical  practices  of  the  White  com- 
pany, the  Pierce-Arrow  company,  Packard  company,  Riker 
company,  etc.,  could  be  embodied  and  these  practices 
would  be  a  distinct  guide  to  a  draftsman  or  designer  in 
arriving  at  his  own  conclusions.  There  is  no  use  disguis- 
ing the  fact  that  every  one  of  us,  when  redesigning  some 
part  of  his  car  or  truck,  takes  out  his  yardstick  and  goes 
down  and  measures  the  other  fellow's  work.  The  S.  A.  E. 
would  be  doing  a  wonderful  fhing  in  collecting  a  lot  of 
this  information,  publishing  it,  and  eventually,  providing 
the  tendency  were  shown,  they  could  collect  this,  boil  it 
down,  and  adopt  an  approved  practice.  This  practice 
should  be  based  on  what  is  best,  and  not  on  what  is  aver- 
age. As  I  have  pointed  out  several  times,  the  average 
is  just  as  near  to  the  bad  as  it  is  far  from  the  good. 

An  afterthought  occurs  to  me.  Why  should  not  the 
hub  cap  be  standardized  inasmuch  as  this  would  lead  to 
a  considerable  economy  in  manufacture  by  the  hub  odom- 
eter people?  Please  note  in  asking  this  question  I  am  not 
suggesting  it  is  advisable  to  do  it,  or  desirable,  but  am 
simply  asking  a  question  that  seems  to  be  just  as  logical 
as  others.  John  Younger. 


THAT  certain  kinds  of  research  work  having  to  do 
with  specialized  industry  cannot  be  carried  out  ad- 
vantageously at  universities,  but  should  be  entrusted  to 
the  research  associations  which  are  able  to  concentrate 
on  particular  problems  is  the  contention  of  F.  W.  Bur- 
stall,  Professor  of  Mechanical  Engineering  at  Birming- 
ham University.  At  this  university  the  study  of  the  in- 
ternal combustion  engine  is  being  attempted  on  lines 
somewhat  different  from  those  which  have  been  in 
vogue  previously.  Professor  Burstall  wants  to  obtain  re- 
sults as  to  the  behavior  of  internal  combustion  engines 
which  shall  be  independent  of  any  particular  type  of 
engine  or  kind  of  fuel.  For  this  purpose  he  has  con- 
structed an  engine  in  what  he  terms  a  theoretic  form  to 
show  all  the  changes  of  temperature  which  take  place  in 
the  working  fluid. 


A    nmall    motorcycle    used    in    Switzerland.       The 
weight  is  said  to  be  but  .')2  lb.,  the  speed  15  ni.p.h. 
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Number  of  Working  Hours  as  Related 
to  Production  Cost  and  Rate 

The  factor  of  mental  fatigue  enters  into  the  question  of  working  hours  as 
well  as  that  of  physical  fatigue.  The  relation  of  working  hours  to  unit 
production  costs  was  brought  out  in  a  letter  from  an  automotive  manu- 
facturer, which  is  quoted  and  discussed  here  by  Mr.  Tipper. 

By  Harry  Tipper 


FROM  one  of  the  subscribers  of  Automotive  In- 
DUSTRIES  I  have  received  a  letter  concerning  the 
relation  between  hours,  production  efficiency  and 
fatigue  which  is  of  unusual  interest,  and  for  this  reason 
I  am  quoting  liberally  from  the  letter  as  follows: 


In  one  of  the  plants  employing  approximately  3000, 
working  hours  were  reduced  from  ten  to  nine,  piece 
work  prices  remaining  the  same  per  piece,  under  the 
new  schedule  as  obtained  before  and  hourly  rates  in- 
creased the  necessary  percentage  so  that  a  man's  labor 
for  nine  hours  paid  him  the  same  as  had  been  paid  for 
ten  previously.  The  actual  net  result  of  this  move  was 
to  slightly  decrease  actual  cost  of  production  per  unit. 

In  the  other  plant,  employing  approximately  600  men, 
time  was  reduced  from  ten  and  one-half  to  nine  and 
one-half  hours  per  day.  There  was  practically  no  piece 
work  in  existence.  Hourly  rates  were  increased  so  that 
a  man's  earning  capacity  in  nine  and  one-half  hours 
at  least  equalled  and  in  some  instances,  so  as  to  avoid 
splitting  a  cent  for  an  hour,  a  man's  earnings  were  bet- 
ter in  nine  and  one-half  than  had  previously  been  ob- 
tained in  ten  and  one-half.  And  in  comparing  the  costs 
per  unit  of  production  between  1916  and  1919,  during 
which  time  the  original  hourly  average  rate  had  been 
increased  about  75  per  cent,  the  actual  cost  of  produc- 
tion per  unit  in  1919  was  about  one-half  of  1  per  cent 
less  than  in  1916. 

The  move,  of  course,  was  not  made  with  the  primary 
idea  of  reducing  costs  below  the  pre-war  costs,  but  the 
move  was  made,  however,  on  account  of  knowledge 
gained  in  the  former  experiment  with  3000  men  and  it 
worked  out  to  extremely  good  advantage  with  the  crew 
f  600. 

This  company  is  not  reducing  hourly  rates.    We 
are,  however,  shading  selling  prices  and  it  is  being 
done  by  slight  reductions  in  costs  of  both  material 
and    labor.      The   labor    reduction    is    being    accom- 
plished  by  letting  the  individuals  who  actually  do 
the  work,  realize  the  fact  that  the  management  of 
this  institution  does  not  pretend  to  believe  that  the 
mentality  or  brains  of  the  institution  are  contained 
in  one  particular  cranium. 
Apropos  to  the  long  hours,  fatigue,  etc.,  I  have  had 
during  the  past  eight  or  ten  years  a  good  many  conversa- 
tions with   rather  high   class   employees,   although  they 
were  plain   workmen,   not   officials    in    any   capacity,   of 
some  of  the  big,  high  speed,  intensively  advertised  manu- 
facturing plants   and   it  seemed   safe  to   conclude    from 
these  conversations  that  absolutely  the  only  reason  why 
men   staved  with  them   was  because  of  the  money   that 


there  was  in  it.  They  confessed  though,  that  at  the 
speed  at  w-hich  they  were  driven  and  at  the  hours  that 
they  were  forced  to  put  in,  they  dreaded  daily,  going  to 
the  place,  as  virtually  they  were  more  tired  on  arrival 
at  the  shop  in  the  morning  than  they  were  after  they  got 
into  action.  Furthermore,  these  particular  men  seemed 
to  find  it  necessary  to  take  time  off  semi-occasionally  to 
recuperate. 


These  instances  are  not  unusual  in  their  indica- 
tion that  the  number  of  hours  worked  does  not  have 
a  very  close  relation  to  the  production  rate  and  that 
the  operation  of  a  ten-hour  day  may  not  be  economi- 
cal even  though  the  pay  is  based  upon  a  day's  labor 
and  not  upon  an  hourly  payment. 
There  are  many  other  instances  where  the  reduction 
in    the   working   period   has   led   to   an   increase   in   the 
efficiency,  so  that  the  earnings  of  the  worker  could  be 
maintained  or  even   enlarged  while  the  labor  cost  per 
unit  has  decreased. 

The  question  of  hours  is  recessarily  bound  up  with 
the  question  of  fatigue  and  the  last  paragraph  of  the 
quotation  is  interesting  because  it  affords  the  reason 
for  the  effect  secured  in  the  instances  indicated  in  the 
earlier  paragraphs.  High  speed,  concentrated  work  on 
repetitive  operations  is  fatiguing  in  the  extreme  and 
the  effect  of  the  repetition  of  similar  motions  on  the 
nerves  and  muscles  has  been  known  for  a  considerable 
time  to  the  medical  profession.  Not  so  much  is  known 
of  the  mental  fatigue  which  results  from  this  type  of 
work,  and  the  effect  which  that  mental  fatigue  has 
upon  the  actual  physical  condition. 

It  is  not  economically  sound  to  arrange  the  work- 
ing periods  so  that  there  is  an  accumulated  fatigue 
which  cannot  be  overcome  in  the  periods  of  relaxa- 
tion.   Not  only  is  this  the  case,  but  the  effect  of  the 
fatigue  from  concentrated  work  is  to  demand  a  type 
of  relaxation  that  is  not  really  a  relaxation  at  all, 
but  simply  changes  the  character  of  the  mental  pres- 
sure. 
The  strained  concentrated  character  of  the  repetitive 
ivork  in  the  needle  trades,  directly  demands  the  activity 
of  the  dance,  the  emotion  of  the  melodrama  and  the  men- 
tal stimulation  of  sentimental  excitement  as  a  relief  from 
the  narrow  concentration  of  its  efforts.    In  a  much  more 
definite  form  it  demands   the  relief  which   induces  the 
schoolboy  (on  his  release  from  the  class  room)  to  indulge 
in  fight,  noise  and  all  the  physical  activity  which  he  can 
secure.     In  the  older  persons  the  demand  is  more  sophis- 
bicated   and  relieves   itself  through  the  channels  which 
I  have  mentioned. 
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At  the  first  glance  this  sounds  as  though  it  had  very 
little  to  do  with  the  working  efficiency,  but  the  accumu- 
lated fatigue  results  in  the  establishment  of  a  minimum 
pace  that  is  only  increased  under  pressure  of  economic 
fear.  It  results  also  in  a  degeneration  which  was  defin- 
itely observed  by  medical  students  in  Great  Britain  be- 
fore the  war,  and  which  lead  to  a  complete  revision  of 
the  army  tests  in  that  country. 

Unforunately,  the  knowledge  which  we  have  gathered 
medically  has  not  been  applied  industrially  so  that  we 
could  determine  the  most  economic  period  for  the  work- 
ing hour  under  various  conditions  of  operation.  We  are 
still  misled  into  thinking  that  because  a  man  works 
ten  hours,  he  does  more  than  he  could  in  nine  hours. 

We  are  still  under  the  impression  that  the  hour's  work 
is  subject  to  a  definite  limitation,  and  that  we  lose  the 
production  effect  because  the  working  period  is  short- 
ened. This  persists,  despite  the  fact  that  many  careful 
observations  have  been  made,  indicating  the  production 
curve  average  under  different  conditions  and  drawing 
some  conclusions  from  these  examinations  as  to  the  re- 
lation between  production,  fatigue  and  work.  These  ob- 
servations, however,  did  not  go  far  enough,  as  they  do 
not  take  into  account  the  part  which  is  played  by  the 
mental  fatigue  arising  out  of  the  destruction  of  the  in- 
centive and  the  elimination  of  interest  in  the  work. 
These  factors  affect  the  production  capacity  to  a  great 
degree  and  they  influence  the  accumulation  of  fatigue 
to  an  extent  which  has  not  been  admitted. 

This  question  has  no  relation  to  the  demand  of  the 
labor  union  for  shorter  hours,  and  it  is  not  affected 
in  the  least  by  the  circumstances  of  that  demand.  It 
is  a  matter  of  arriving  at  the  working  period  which 


will  produce  a  maximum  production  and  therefore 
the  minimum  cost  per  unit  produced. 

It  calls  for  a  consideration  of  labor  cost   in  its 
definite  relation  to  the  production  effect,  and  it  re- 
quires a  careful  study  of  the  work,  the  concentra- 
tion and  repetition  demanded  by  the  work,  the  re- 
action upon  the  man  and  the  fatigue  induced  by  the 
continuance  of  that  reaction  over  a  definite  period. 
It  is  an  intensely  practical  way  in  which  to  study 
the  human  relations  in  the  plant  with  the  possibility 
of  a  great  practical  benefit  on  both  sides. 
This  is  the  kind  of  study  which  must  be  given  to  the 
human   question  if  we   are   to  be  thoroughly   informed 
thereon    and   thoroughly   efficient   in    our   consideration 
of  it. 

There  is  no  possibility  at  the  present  time  of  deter- 
mining with  reasonable  accuracy  the  working  period 
which  is  of  the  greatest  advantage  in  connection  with 
definite  lines  of  work  or  definite  industrial  occupations. 

We  operate  blindly  on  eight,  nine,  ten  or  twelve 
hours,  according  to  custom  and  tradition,  and  with- 
out any  knowledge  of  the  advantage  or  disadvantage 
accruing  from  this  method.  As  a  rule,  we  are  not 
even  patient  with  the  man  who  desires  to  investi- 
gate such  matters  and  are  inclined  to  dub  him  im- 
practical, or  suspect  him  of  sympathy  with  the  work- 
ers to  the  detriment  of  the  employer. 

Sooner  or  later,  however,  we  shall  be  forced  to 
consider  the  question  and  to  consider  it  with  proper 
investigation  and  study.  It  will  pay  us  to  consider 
it,  because  we  can  only  work  at  the  greatest  produc- 
tion efficiency  when  the  worker  is  operating  with  the 
least  fatigue  and  with  the  quickest  recuperation. 


Opportunities  for  Dealers  Visualized  in  Exhibit 


SOMETHING  unique  in  the  line  of  factory  sales  ex- 
tension effort  was  introduced  by  the  Nordyke  & 
Harmon  Co.  during  the  New  York  show  and  is  scheduled 
to  become  an  important  feature  of  the  Marmon  exhibits 
in  several  of  the  season's  larger  shows. 

It  is  known  as  the  "Dealer  Opportunities  Exhibit"  and 
is  designed  primarily  to  attract  the  attention  of  desir- 
able dealers  and  sell  them  the  Marmon  idea.  The  ex- 
hibit comprises  a  series  of  screens  upon  which  are 
mounted  specimens  of  the  various  sales  extension  activi- 
ties of  the  factory  sales  organization  and  presenting  a 
detailed  outline  of  what  the  factory  is  doing  to  assist  its 
dealers  in  merchandising  its  products. 

While  it  is  expected  that  the  exhibit  will  interest 
many  dealers  and  influence  them  in  the  desirability  of 
the  Marmon  contract  and  its  promise  of  real  merchan- 
dising assistance,  it  is  not  the  plan  of  the  Nordyke  & 
Marmon  sales  department  to  depend  entirely  upon  the 
exhibit  to  make  the  contact  with  these  individual  deal- 
ers at  the  shows.  The  exhibit  is,  rather,  a  closing  room, 
where  dealers  that  are  desirable  through  territorial  loca- 
tion or  for  other  reasons,  may  be  brought  by  Marmon  dis- 
tibutera  for  a  detailed  exposition  of  the  Marmon  mer- 
chandising  plan — where  the  closing  effort  in  the  sale  of 
a  Marmon  dealer  contract  is  made. 

Within  a  few  days  after  the  exhibit  was  opened  in 
New  York  factory  representatives  in  attendance  noted 
not  only  the  fact  that  it  was  selling  Marmon  to  the  deal- 
ers who  were  casual  visitors,  bul  it  was  telling  existing 
Marmon  dealers  on  the  advantages  of  their  contracts. 

The  exhibit  shows  how  the  factory  sales  organization 
is  prepared  to  assist  in  the  merchandise  of  Nordyke  & 


Marmon  products  through  its  advertising,  sales  letter, 
sales  and  service  instruction,  territorial  analization  and 
other  activities  in  the  interest  of  its  dealers. 

To  some  of  the  Marmon  dealers  it  proved  a  revelation 
for,  while  they  were  more  or  less  familiar  with  the 
things  the  factory  was  doing  toward  sales  stimulation, 
many  of  them  realized  for  the  first  time  that  they  were 
not  availing  themselves  fully  of  the  opportunities  that 
were  within  their  reach  and  they  left  strongly  sold. 

One  of  the  features  of  the  exhibit  that  was  particular- 
ly interesting  to  visiting  dealers  was  the  Marmon  plan 
of  territorial  analization.  In  this  section  maps  showing 
graphically  the  distribution  of  population,  property  valu- 
ations, car  registration,  wealth  distribution  and  road  con- 
ditions in  specific  dealer  territories  were  shown.  The 
factory  sales  extension  department  is  preparing  to  ex- 
'end  this  service  to  all  of  its  dealers  on  request. 


AN  Alloys  Research  Association  is  being  formed  with 
an  Alloys  Information  Service  as  the  first  step. 
This  is  to  be  co-operative  on  the  part  of  those  interested 
in  metals  and  their  alloys.  An  advisory  committee,  com- 
posed of  17  prominent  technical  men,  was  formed  some 
time  ago  and  this  committee  has  evolved  a  plan,  in  con- 
ference with  the  Institute  of  Metals  Division  of  the 
American  Institute  of  Mining  and  Metallurgical  En- 
gineers, whereby  a  service  of  a  different  scope  from  any 
now  existing  can  be  carried  on  for  the  benefit  of  the 
alloy  men.  The  Research  Extension  Division  of  the  Na- 
tional Research  Council,  Washington,  D.  C,  which  is 
aiding  in  the  organization,  will  be  glad  to  supply  fuller 
details  about  this  service. 
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Better  Brakes  Needed 

BRITISH  and  other  critics  of  American  cars  say 
with  more  or  less  justice  that  the  design  and 
construction  of  the  brakes  fitted  on  our  cars  do  not 
compare  favorably  with  the  practice  common  abroad 
or  even  with  the  practice  with  respect  to  other  parts 
of  our  cars.  This  criticism  does  not,  of  course,  apply 
to  all  American  cars,  but  it  is  true  in  general  that 
careless  design  and  faulty  workmanship  is  more  com- 
mon in  connection  with  brakes  than  with  any  other 
important  part  of  the  car. 

Brake  drums  frequently  run  out  of  true,  and  the 
band  brake  so  frequently  used  on  the  rear  wheels  al- 
most never  bears  evenly  and  usually  drags  at  one  or 
more  points.  It  is  true,  as  one  of  our  correspondents 
has  pointed  out,  that  the  band  brake  is  easily  ad- 
justed, and  can  be  readily  taken  off  and  relined  with- 
out removing  the  wheel,  but  these  aside  from  light 
weight  seem  to  be  about  the  only  points  in  its  favor, 
at  least  so  far  as  its  use  on  the  rear  wheel  drums  is 
concerned.  On  the  other  hand,  it  catches  dirt,  fre- 
quently squeaks  or  rattles  and  is,  in  short,  too  un- 


mechanical  to  find  a  place  on  a  well-designed  car. 

More  study  of  brake  lining  materials  should  result 
in  some  betterment  in  construction,  and  methods  of 
testing  linings  now  being  investigated  at  the  Bureau 
of  Standards  should  be  helpful  in  this  direction. 
There  is  much  to  be  said  also  in  favor  of  the  use  of 
transmission  brakes,  and,  on  the  higher  grade  cars, 
of  front  wheel  brakes. 

Beyond  question  there  is  much  room  for  improve- 
ment in  braking  systems  as  applied  to  the  average 
American  car.  The  subject  is  deserving  of  more 
study,  and  should  not  be  overlooked  at  this  time  when 
the  wise  and  progressive  car  manufacturer  is  seizing 
every  opportunity  to  improve  his  product. 


A  Basis  for  Tax  Revision 

IT  is  curious  that  frequently  some  person  will  re- 
duce a  seemingly  complicated  problem  to  a  prim- 
ary analysis  and  will  be  hailed  as  accomplishing  a 
great  work.  A  recent  example  of  this  sort  of  reason- 
ing and  its  effect  is  the  Federal  tax  platform  as  issued 
by  the  National  Automobile  Chamber  of  Commerce. 

It  occurred  to  some  one  on  the  N.  A.  C.  C.  tax  com- 
mittee that  the  drafting  and  application  of  a  tax  pro- 
gram was  a  technical  problem  and  that  the  average 
automotive  manufacturer  had  no  more  reason  for 
attempting  to  solve  it  than  he  would  of  going  into  his 
engineering  department  and  laying  down  the  details 
of  the  design  of  a  vehicle  he  proposed  to  manufacture. 
Rather  the  manufacturer  and  the  board  of  directors 
would  generally  outline  the  vehicle,  provide  the  funds 
to  employ  the  proper  technical  staff  and  say  to  the 
chief  engineer,  "We  want  results." 

This  theory  was  applied  to  the  tax  situation.  The 
men  on  this  tax  committee  reverted  to  the  almost  for- 
gotten theory  of  democratic  government  that  it  is  "of 
the  people,  by  the  people,  for  the  people."  In  other 
words,  the  people  should  and  must  inform  the  tech- 
nicians in  charge  of  governmental  work  how  much 
they  shall  have  to  spend  on  this  work,  just  as  the 
stockholders,  speaking  through  the  directors,  tell  the 
factory  administrators  how  much  money  they  can 
have  for  the  coming  period  of  activity. 

As  a  part  of  this  platform,  the  N.  A.  C.  C.  declara- 
tion holds  that  this  generation,  which  has  borne  the 
direct  injury  of  the  war,  should  not  be  required  to 
pay  the  entire  bill  of  costs — that  this  cost  should  be 
refunded  to  spread  the  cost  over  at  least  two  genera- 
tions. This  is  the  first  proposal  tending  toward  a 
decision  as  to  how  much  should  be  levied  in  taxation. 

As  a  second  proposition,  it  is  suggested  that  an 
analysis  of  governmental  appropriations  be  made 
with  a  view  of  finding  where  economy  can  best  be 
made.  It  is  taken  as  a  truth  that  the  new  administra- 
tion is  quite  willing  to  carry  into  effect  its  pledges  for 
a  business  and  economical  administration.  Then  it 
remains  only  for  the  people,  through  their  spokes- 
men, to  point  out  wherein  they  want  economy  en- 
forced. It  is  believed  that  it  is  reasonable  that  repre- 
sentatives of  business  and  civic  and  industrial  organi- 
zations can  speak  for  the  people. 

This  platform  of  the  N.  A.  C.  C.  has  been  widely 
distributed  and  the  committee  is  receiving  many  let- 
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ters  of  praise,  a  number  of  which  employ  superla- 
tives in  recommending  this  plan. 

The  plan,  as  printed,  points  out  forcibly  that  class 
taxes  are  objected  too,  that  especially  is  it  the  view 
that  excessive  profit  and  surtaxes  are  not  considered 
wise.  Also  that  a  sales  tax  does  not  seem  desirable. 
But  these  points  are  not  the  major  ones.  The  com- 
mittee will  submit  that  IF  a  sales  tax  is  necessary, 
and  that  IF  other  objectionable  taxes  are  necessary, 
that  the  method  of  employing  them  for  the  raising  of 
the  necessary  money  for  the  government  should  be 
decided  by  tax  experts  with  a  view  of  even  justice. 

It  is  interesting  to  note  that  the  N.  A.  C.  C.  has  not 
asked  any  association  or  person  to  adopt  its  tax  plat- 
form, but  that  the  committee  has  only  asked  if  the 
principles  set  forth  are  common.  It  is  much  pre- 
ferred that  other  associations  use  the  principles  in 
their  own  way.  The  committee  has  learned  that  it  is 
not  entirely  a  pioneer  in  this  method  of  attacking  the 
problem.  A  similar  tax  plan  was  drafted  some  weeks 
ago  by  the  Rubber  Association  of  America,  but  was 
not  given  publicity. 

There  is  evidence  that,  with  the  technicalities 
dropped,  there  will  be  a  nearer  approach  to  agree- 
ment on  a  common  tax  platform. 


Unemployment  Responsibility 

THE  problem  of  unemployment,  though  never  so 
acute  in  this  country  as  in  England,  is  impor- 
tant enough  to  merit  serious  consideration.  A  fun- 
damental question  for  discussion  in  this  regard  is 
that  of  responsibility.  Does  the  world  owe  a  living 
to  every  man  able  and  willing  to  work?  If  so,  upon 
what  group  or  agencies  rests  the  responsibility  for 
providing  profitable  employment  or  at  least  subsist- 
ence in  times  of  unemployment? 

In  England  the  government,  the  trade  unions  and 
a  few  employers  are  assuming  a  part  of  that  respon- 
sibility. There  it  is  a  matter  of  pressing  need;  some 
action  is  necessary  immediately,  whether  fundamental 
lines  of  action  have  been  determined  or  not.  The 
article  by  C.  H.  Northcott  in  a  recent  issue  of  Auto- 
motive Industries  discusses  the  British  situation. 

Under  an  industrial  organization  such  as  we  have 
to-day  with  the  power  of  employment  and  unemploy- 
ment in  the  hands  of  employers,  it  would  seem  that  a 
considerable  part  of  the  responsibility  must  rest  upon 
that  group.  Industrial  depressions  which  take  away 
from  many  men  the  opportunity  to  earn  a  living  are, 
in  a  certain  sense,  an  indictment  of  our  industrial 
organization. 

Even  in  this  country  conditions  become  so  acute 
as  regards  unemployment  at  times  that  some  imme- 
diate remedial  measures  are  necessary.  As  Henry  S. 
Dennison  remarked  recently  in  connection  with  the 
unemployment  benefit  plan  being  worked  out  at  his 
plant,  "There  is  a  very  definite  need  present  right 
now ;  something  needs  to  be  done.  It  doesn't  do  to  be 
too  academic  about  the  proposition  at  such  a  time. 
We  are  trying  to  work  out  a  practical  scheme  at  our 
plant  to  meet  present  conditions.  We  think  we  are 
on  the  right  track." 

And  in  the  meantime,  this  question  of  the  final  rest- 


ing place  of  social  responsibility  under  our  present 
industrial  system  should  be  carefully  thought  about 
by  every  industrial  executive.  Some  general  agree- 
ment having  been  arrived  at  on  this  score,  the  next 
step  involves  practical  means  for  putting  into  action 
the  principles  conceived. 


Fuel  Economy  Comparisons 

WHAT  low  fuel  economy  we  are  getting  in  kero- 
sene burning  tractors  is  well  brought  out  by  the 
results  of  the  Nebraska  tests  circulated  at  the  Colum- 
bus show.  In  stationary  gasoline  engine  practice  it 
has  long  been  the  rule  to  figure  on  a  consumption  of 
one  gallon  per  10-hour  day  per  horsepower,  which  is 
equivalent  to  10  horsepower  hours  per  gallon.  Con- 
siderably better  results  are  possible  under  specially 
favorable  conditions.  For  instance,  tests  made  on  a 
185  hp.  B.M.W.  aircraft  engine  at  McCook  Field 
showed  a  fuel  consumption  of  only  0.42  lb.  per  horse- 
power hour.  As  the  gallon  of  gasoline  weighs  about 
5.75  lb.,  this  corresponds  to  13.7  horsepower  hours  per 
gallon.  This,  according  to  the  Air  Service,  is  the  best 
figure  ever  attained  in  its  tests  and  may  be  regarded 
as  the  practical  limit  for  the  present. 

By  way  of  contrast  it  is  interesting  to  note  that  one 
of  the  tractors  tested  at  Lincoln  developed  only  2.45 
horsepower  hours  per  gallon  of  fuel  and  the  average 
of  all  sixty-five  tractors  tested  was  only  4.5  horse- 
power hours  per  gallon.  This  average  would  be  even 
lower  if  the  few  tractors  burning  gasoline  had  been 
disregarded,  as  these  on  the  whole  consumed  relative- 
ly less  fuel  than  the  kerosene  tractors. 

There  is  just  as  much  energy  in  a  gallon  of  kero- 
sene as  there  is  in  a  gallon  of  aviation  gasoline ;  slight- 
ly more,  in  fact.  That  the  fuel  economy  of  tractors  is 
only  about  50  per  cent  that  of  fairly  large  stationary 
gasoline  engines  is  due  chiefly  to  two  causes,  as  fol- 
lows: (1)  Low  compression  must  be  used  with  the 
kerosene  to  prevent  knocking,  and  (2)  a  good  deal  of 
the  kerosene  either  passes  through  the  engine  un- 
burned  or  else  burns  so  late  in  the  power  stroke  that 
practically  none  of  the  heat  of  combustion  can  be 
turned  into  useful  work. 

It  may  seem  unfair  to  make  a  comparison  between 
the  fuel  economy  of  a  tractor  engine  burning  kerosene 
and  a  large  size  aircraft  engine  burning  a  special 
grade  of  gasoline,  as  there  is  very  little  chance  of  at- 
taining the  economy  of  the  latter  with  the  former. 
A  more  useful  comparison  is  obtained  if  we  confine 
ourselves  to  apparatus  using  the  same  grade  of  fuel 
and  working  under  similar  conditions.  In  this  con- 
nection it  is  of  interest  to  note  that  the  best  perform- 
ance from  a  fuel  economy  standpoint  in  the  Nebraska 
tests  was  6.57  horsepower  hours  per  gallon,  as  com- 
pared with  a  low  figure  of  2.45  h.p.h.  These  consump- 
tion figures  were  obtained  while  the  tractors  were  on 
an  endurance  run  in  which  it  was  important  that  they 
should  maintain  their  rated  output.  It  is  not  at  all 
unlikely  that  in  some  cases  the  poor  economy  is  due  to 
difficulty  in  maintaining  the  rated  power,  fuel  being 
used  in  excess  to  increase  the  output,  but  it  is  doubt- 
ful if  higher  economy  would  be  obtained  in  regular 
service. 
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Optimism  Reigns 
at  N.A.C.C.  Meeting 

Shows  Break  Depression — Fanner 

Buying    Weak  —  To    Push 

Safety  Campaign 

NEW  YORK,  March  5  —  Sane  opti- 
mism pervaded  the  members'  meetings 
of  the  National  Automobile  Chamber  of 
Commerce  here  this  week.  The  spirit 
manifested  was  in  marked  contrast  with 
that  which  has  been  apparent  for  the 
past  few  months.  The  manufacturers 
are  convinced  that  the  tide  of  business 
depression  has  turned  and  that  the 
trend  of  trade  will  be  steadily  upward 
from  now  on. 

While  the  manufacturers  were  con- 
fident that  the  readjustment  of  the  in- 
dustry to  post  war  needs  has  progressed 
well  beyond  the  turning  point,  they  do 
not  expect  a  record-breaking  business 
in  1921  but  they  do  believe  that  sales 
will  exceed  the  fondest  hopes  they  dared 
express  two  months  ago.  At  that  time 
they  were  hopeful,  but  not  sanguine, 
thac  the  shows  would  bring  a  resump- 
tion of  buying.  Now  they  are  convinced 
that  the  annual  expositions  have  done 
more  than  they  ever  did  before  for  the 
industry. 

There  was  a  perfectly  frank  discus- 
sion of  the  situation  among  both  pas- 
senger car  and  truck  manufacturers. 
The  situation  in  the  passenger  car  field 
is  undeniably  better  than  in  the  com- 
mercial vehicle  end  of  the  business  but 
the  market  for  trucks  is  strengthening. 

Business  has  not  gone  ahead  by  bounds 
but  the  expansion  has  been  steady  al- 
though slow.  The  belief  is  almost  unan- 
imous that  it  will  continue  and  that 
the  volume  of  orders  which  has  been 
coming  to  factories  the  past  few  weeks 
has  not  been  a  mere  flash  in  the  pan. 

South  Weakest  Trade  Point 

Reports  gathered  from  20  distribution 
centers  by  the  National  Automobile 
Dealers  Association  were  read  to  the 
manufacturers.  They  showed  a  decided 
upward  turn  in  sales  everywhere  except 
in  the  south  and  in  South  Dakota.  They 
have  risen  to  75  per  cent  of  normal  in 
some  districts.  There  has  been  a  marked 
increase  in  sales  of  used  cars  but  they 
have  been  made  at  much  reduced  prices. 
This  opens  the  way  for  sales  of  new 
vehicles. 

The  improvement  in  business  has  come 
chiefly  in  the  larger  cities  and  trade 
still  is  dull  in  the  smaller  cities  and  in 
the  rural  districts.  Two  factors  are 
largely  responsible  for  this  condition. 
One  is  the  fact  that  the  purchasing 
power  of  the  farmers  has  been  largely 
iced  and  the  other  is  that  the  credit 


MELLON  NOT  COMMITTED  ON  TAX  PROGRAM; 

IMPORTANT  CONFERENCES  SET  FOR  THIS  WEEK 

WASHINGTON,  March  7. — Secretary  of  the  Treasury  Mellon  to-day 
advised  Automotive  Industries  that  he  had  not  formed  definite  plans  as  to 
tax  recommendations.  The  secretary  stated  that  he  would  give  this  subject 
thorough  consideration  and  undoubtedly  map  out  a  tax  program  for  submis- 
sion to  Senate  and  House  Committees  early  in  April.  *  He  has  not  committed 
himself  to  proposed  revisions  though  it  is  known  that  as  a  banker  he  held 
very  decided  opinions  concerning  the  need  of  abolishing  the  excess  profits  tax 
and  providing  more  equitable  substitutes.  Before  taking  office  he  intimated 
he  favored  a  corporation  tax  and  a  small  retail  sales  tax. 

It  is  understood  that  the  secretary  will  confer  with  President  Harding 
this  week  in  an  effort  to  obtain  his  views  on  this  vital  matter.  Chairman 
Fordney  of  the  House  Ways  and  Means  Committee,  Senator  Penrose,  chair- 
man of  the  Senate  Finance  Committee,  and  other  congressional  leaders  direct- 
ing fiscal  legislation,  have  been  summoned  for  conferences  with  the  chief 
executive.  These  conferences  will  have  an  important  bearing  on  hearings 
which  are  scheduled  for  early  April. 

The  Senate  committee  on  appropriations  l-eported  that  the  last  Congress 
reduced  the  total  appropriations  by  nearly  $1,500,000,000  from  official  esti- 
mates for  expenditures  during  1922  and  approximately  $900,000,000  less  than 
total  expenditures  for  1921.  These  reductions  would  indicate  a  lower  tax 
rate  but  many  bills  have  been  vetoed  and  may  be  reintroduced  with  larger 
amounts,  so  that  actual  expenditures  authorized  will  be  difficult  to  determine 
for  several  weeks. 


situation  in  the  rural  sections  still  is 
unsatisfactory.  The  resources  of  small 
town  banks  are  mostly  tied  up  in  frozen 
loans  and  many  of  them  have  borrowed 
as  much  as  they  can  from  the  Federal 
Reserve  or  from  the  larger  banks  with 
which  they  have  connections.  Credit 
conditions  in  the  larger  cities  are  no 
worse  and  in  some  places  are  better. 

One  of  the  chief  obstacles  in  the  way 
of  sales  in  the  truck  field  is  that  the 
railroads  now  have  more  idle  cars  on 
their  lines  than  they  have  had  in  ten 
years.  This  number  is  now  approaching 
half  a  million.  The  falling  off  in  freight 
has  been  the  direct  result  of  business 
depression  and  has  limited  the  market 
for  trucks. 
Ex-Governor  Smith  Talks  Trucks 

The  truck  manufacturers  were  ad- 
dressed by  Alfred  E.  Smith,  former 
Governor  of  New  York,  who  is  now 
chairman  of  the  board  of  the  U.  S. 
Trucking  Corp.  in  this  city,  the  largest 
company  of  its  kind  in  the  country.  He 
pointed  out  that  storage  facilities  for 
trucks  are  entirely  inadequate  and  that 
if  they  were  enlarged  there  would  be  a 
much  better  potential  market.  His  own 
company  leaves  in  the  street  each  night, 
2000  horsedrawn  vehicles  but  it  must 
find  roofs  to  shelter  its  trucks.  There 
are  almost  no  storage  facilities  in  lower 
New   York. 

Both  passenger  car  and  truck  makers 
were  addressed  by  John  Moody,  presi- 
dent of  Moody's  Investors  Service,  who 
discussed  "business  and  financial  condi- 
tions and  how  they  affect  the  automo- 
bile industry."     He  emphasized  strongly 


his  belief  that  1921  would  be  a  year  of 
adjustment  for  the  industry.  He  de- 
clared that  no  one  industry  can  stand 
out  against  lower  prices  and  asserted 
that  even  the  cost  of  steel  must  go  down. 

While  in  New  York,  the  manufactur- 
ers discussed  informally  among  them- 
selves means  they  are  employing  to  as- 
sist the  small  down  dealer  in  promoting 
sales.  Several  companies  are  giving 
these  dealers  advice  and  assistance  not 
only  in  salesmanship,  but  on  finance. 

A  decided  stimulus  to  the  work  of 
accident  prevention  is  expected  to  follow 
the  appropriation  by  the  directors  of 
$5000  for  prizes  to  school  children  of 
the  United  States  for  the  best  essays 
on  how  to  lessen  the  number  of  automo- 
bile fatalities.  The  plan  for  offering 
these  prizes  has  not  yet  been  worked  out 
in  detail  and  other  agencies  engaged  in 
the  same  work  will  be  consulted  before 
the  regulations  covering  the  contest  are 
announced. 

Should  Check  Accidents 

The  N.  A.  C.  C.  directors  feel  that  it 
is  distinctly  up  to  the  automotive  indus- 
try to  help  prevent  accidents.  They  are 
much  concerned  over  the  situation  and 
believe  many  of  the  fatalities  are  due 
to  the  overloading  of  trucks,  the  lack  of 
playgrounds  for  children  and  reckless 
driving.  While  78  per  cent  of  the  auto- 
mobile accidents  are  due  to  the  careless- 
ness of  pedestrians  themselves,  the  fre- 
quency which  such  accidents  are  oc- 
curring, is  injuring  the  industry. 

The  N.  A.  C.  C.  does  not  believe  the 
examination  of  drivers  will  do  any  good, 
(Continued  on  page  578) 


March  10,  1921 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


575 


gijllllll || mi:; cum  nunc::!  ■:■..::.,  :.,::,,;,.: .:  i  ;::,'. ::nni ill  :n  iiiiiiimii:i,iiiiiiiiiiii;i:iii iiiia»ii[iiii;iiiii!iiiii i  mi 1 1.1111:1 :; 


,ii        :;l.:;;li.  mini ; i..i"„.  : 


Klingensmith  Joins  Gray  Motors 
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To  Work  with  Beall 
011  New  Light  Car 

Will  Start  Production  in  Summer 

— Company  Has  Strong 

Financial  Backing 


DETROIT,  March  8— F.  L.  Klingen- 
smith, former  general  manager  of  the 
Ford  Motor  Co.,  set  at  rest  rumors  as 
to  his  future  plans  by  the  announcement 
to-day  that  he  would  associate  himself 
with  F.  F.  Beall,  former  vice-president 
in  charge  of  manufacturing  of  the  Pack- 
ard Motor  Car  Co.,  in  the  production  of 
a  new  4-cylinder  car  to  retail  at  around 
$1500.  Associated  with  Klingensmith 
and  Beall  will  be  W.  A.  Blackburn,  for- 
mer factory  manager  of  the  Cadillac  Mo- 
tor Car  Co.  who  will  occupy  the  same- 
position  with  the  new  concern. 

The  new  company  will  be  known  as 
the  Gray  Motor  Corp.  and  is  a  reorgani- 
zation of  Gray  Motor  Co.  which  has  a 
large  plant  at  Mack  Avenue  and  Ter- 
minal Railroad  where  the  company  has 
been  manufacturing  engines  for  several 
years. 

Beall  joined  Gray  Motors  upon  his  res- 
ignation from  the  Packard  Co.  last  sum- 
mer and  has  developed  a  high  grade  en- 
gine which  has  proved  a  success.  The 
corporation  is  well  equipped  for  the 
manufacture  of  engines  in  large  quanti- 
rommercial  use  in  addition  to  its 
own  car  requirements. 

The  car  will  be  brought  out  in  the  sum- 
mer. It  will  have  a  112-inch  wheelbase, 
:;'.. xo  engine  and  unusual  body  lines.  The 
success  of  Beall  at  the  Packard  plant 
assures  the  highest  grade  workmanship 
on  the  new  product.  The  car  will  be 
marketed  through  10  distributing  cen- 
ters, each  with  an  assembly  plant,  and 
cars  will  be  shipped  from  Detroit  unas- 
sembled, reducing  sales  expense  and 
freight  and  it  is  contemplated  by  this 
policy  to  sell  the  car  at  the  same  price 
in  every  city.  The  same  arrangement 
will  be  carried  out  in  foreign  fields 

Directors   Name  Officers 

At  a  meeting  to-day  of  directors  of 
the  new  corporation,  Klingensmith  was 
president;  Beall,  vice-president 
and  general  manager;  G.  H.  Kirchner, 
president  of  the  First  State  Bank  of  De 
troit,  treasurer  and  J.  B.  Moran,  secre- 
tary and  assistant  treasurer.  Klingen- 
smith was  with  the  Ford  company  for  1"> 
years  and  the  last  six  years  as  vice- 
president  and  treasurer.  He  resigned 
Jan.  1.  Since  that  time  there  has  been 
much  speculation  as  to  his  future  and 
th<«  announcement  of  a  combination  with 

Beall    is   pleasing   to  his   friends. 

Klingensmith's  long  experience  with 
Ford  in  financing  and  sales.  Beall'a  me- 


SHORT  MONTH  HINDERS 
NEW  FRANKLIN  RECORD 

SYRACUSE,  March  7— The  ex- 
tra working  day  in  February,  1920, 
was  the  only  thing  which  kept  the 
H.  H.  Franklin  Mfg.  Co.  from  set- 
ting a  new  February  production 
record  this  year. 

Shipments  for  the  month  totalled 
952,  thirty-five  less  than  was 
turned  out  in  the  leap  year  Feb- 
ruary. The  factory  was  on  a  40 
car  a  day  schedule  which  would 
have  carried  it  over  the  top  by  five. 

During  February  the  total  num- 
ber of  orders  received  aggregated 
1107,  the  output  falling  155  short 
of  meeting  demand.  Only  850  cars 
had  been  scheduled  for  the  month's 
output  but  this  was  increased 
when  the  heavy  flow  of  orders  be- 
came apparent. 

The  March  schedule  calls  for 
production  of  1031  cars. 


chanical  and  production  experience  and 
the  financial  backing  of  men  prominent 
in  money  circles,  are  believed  to  assure 
the  development  of  another  large  auto- 
mobile company  in  Detroit.  In  a  state- 
ment to-day  Klingensmith  said : 

"I  consider  myself  especially  fortunate 
in  being  able  to  form  a  partnership  with 
Beall  in  view  of  his  splendid  training 
and  long  experience  in  quantity  produc- 
tion of  high  grade  automobiles.  He  re- 
ceived his  early  training  in  bicycle  manu- 
facturing and  later  spent  12  years  with 
Brown  &  Sharpe  at  Providence,  R.  I., 
became  an  official  and  left  the  company 
to  join  the  Packard  organization.  I  con- 
sider Beall  the  best  qualified  man  in  the 
automobile  industry  to-day  from  manu- 
facturing, designing  and  metallurgical 
experience  to  develop  a  new  car."  The 
car  will  be  known  as  the  Gray  and,  equip- 
ped as  it  will  be,  is  expected  rapidly  to 
take  rank  with  popular-priced  cars  now 
narket. 


Firestone  to  Decide 

on  Production  Policy 

\Kl;n\,  March  7— Directors  of  the 
Firestone  Tire  &  Rubber  Co.  will  meet 
March  11  to  act  on  the  quarterly  dividend 
payment  due  this  month,  and  also  to 
make  definite  decision  as  to  the  extent 
of  contemplated  increase  in  production. 
Although  Firestone  is  not  contemplating 
employing  any  more  men  for  the  time 
being,  it  is  understood  that  the  company 
plans  an  appreciable  production  increase 
early  in  April,  and  expeci  to  follow  H 
with  a  s'ill  greater  increase  about  the 
first  of  May. 


Ill  IllllllllllllllllllllllllliS 

Economy  Forces  Out 
Overland  Officers 

Assistants  Take  Over  High  Posi- 
tions— Think  Production  Near 
— Contracts   Changed 

TOLEDO,  March  7— The  policy  of  en- 
forced economy  in  the  Willys-Overland 
Automobile  Co.  here  was  emphasized 
again  this  week  when  President  John  N. 
Willys,  here  for  three  days,  announced 
the  severing  of  relations  of  Treasurer 
Frank  K.  Dolbeer  withthe  company.  Dol- 
beer  will  be  succeeded  by  his  assistant, 
J.  H.  Gerkens,  in  handling  the  finances 
of  the  company. 

Dolbeer  has  been  associated  with  Wil- 
lys for  many  years.  It  was  while  John 
N.  Willys  was  operating  a  bicycle  repair 
shop  at  Elmira,  N.  Y.,  and  selling  talking 
machines  on  the  side  that  their  friend- 
ship began.  Dolbeer  was  "on  the  road" 
for  a  phonograph  company.  When  Wil- 
lys began  to  build  up  his  organization 
here  he  summoned  Dolbeer  for  one  of 
the  big   tasks. 

The  company  has  not  made  any  an- 
nouncement of  its  production  plans.  The 
number  of  cars  on  hand  is  down  to  the 
very  minimum  now  and  production  is 
expected  on  a  small  scale  most  any  time. 
A  few  Willys-Knight  fours  are  being 
built  now — most  of  them  directly  on  or- 
der of  the  dealers. 

Willys  held  several  conferences  with 
Walter  P.  Chrysler,  the  executive  vice- 
president,  and  Charles  B.  Wilson,  vice- 
president  in  charge  of  the  Toledo  plant. 
The  policy  adopted  in  regard  to  economy 
and  building  up  a  new  organization  has 
been  carried  out  in  disposing  of  several 
contracts  this  week. 

The  advertising  contract,  which  has 
been  held  by  the  Martin  V.  Kelly  Co. 
since  the  beginning  of  the  company's 
operations  here  and  which  is  one  of  the 
largest  contracts  of  its  kind  in  the  world, 
has  been  turned  over  to  another  firm. 

It  is  understood  by  Toledo  bankers  that 
the  bankers'  creditors'  committee  has 
practically  forced  President  Willys  to 
give  over  control  of  the  plant  to  Chrys- 
ler, with  full  power  to  weed  out  all  un- 
necessary  individuals. 

At  the  present  time  there  are  only  one 
or  two  of  the  old  family  of  officials  left 
at  the  Toledo  plant.  Most  of  the  places 
made  vacant  have  been  taken  over  by 
assistants,   come   up   through   the   ranks. 


HENRY    FORD    D.   T.   I.    PRESIDENT 

DETROIT,  March  7— Henry  Ford  has 
been  elected  president  of  the  Detroit, 
Toledo  &  Ironton  Railroad  to  succeed 
Joseph      A.      Gordon.       Several      other 

I  hange      were    made. 
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U.  S.  Army  Trucks 
Sadly  Depreciated 

Stocks  Left  in  France  Allowed  to 

Go  to  Ruin  Through  Lack  of 

Care,  Reports  Show 


Complete  official  inventories  of 
American  army  supplies  sold  to 
France  show  that  on  Nov.  1,  1920, 
their  value  was  2,066,800,000 
francs  or  $413,360,000  at  the  nor- 
mal rate  of  exchange.  Motor  vehi- 
cles and  automotive  supplies  rep- 
resented 326,800,000  francs  or 
$65,360,000.  It  is  understood  that 
an  effort  will  be  made  to  reimport 
to  the  United  States,  duty  free,  an 
enormous  quantity  of  these  stocks, 
not  only  automobiles  but  other 
goods. 


PARIS,  Feb.  18  (Special  Correspoiid- 
ence) — All  American  Army  stocks  in 
France  are  expected  to  be  liquidated 
by  the  end  of  next  July,  according 
to  a  statement  made  before  the  French 
parliament.  Two  of  the  biggest 
American  automobile  camps  have  been 
disposed  of.  They  are  the  Pruniers 
camp,  near  Romorantin,  which  has  been 
sold  to  the  Parrot  Company  for  35  mil- 
lion francs  and  the  Bourg  camp,  near 
Langres,  sold  to  the  Meynil  &  Souchal 
Company  for  25  million  francs.  The 
M.  T.  C.  repair  park  at  Verneuil,  which 
was  the  biggest  single  organization  of 
the  Motor  Transport  Corps  in  France, 
has  not  yet  been  sold. 

Emmanuel  Brousse,  in  a  long  speech 
before  the  French  House  of  Representa- 
tives, has  given  close  details  of  the  man- 
ner in  which  the  American  stocks  were 
received  by  the  French  and  disposed  of 
by  them.  For  more  than  a  year  Brousse 
was  in  charge  of  the  liquidation  of 
stocks,  and  although  his  speech  was  a 
justification  of  the  work  he  did,  he  did 
not  hesitate  to  point  out  the  gross  mis- 
management and  the  scandals  connected 
with  this  organization. 

Stock  Sold  for  $400,000,000 

The  American  stocks  were  purchased 
in  July,  1919,  for  400  million  dollars,  at 
a  time  when  the  dollar  was  worth  about 
7  francs,  but  owing  to  carelessness  or 
neglect  the  value  of  the  dollar  was  not 
fixed  when  these  negotiations  were  con- 
cluded, so  that  the  French  Government 
does  not  know  how  much  it  will  have  to 
pay  for  the  material  received.  Wholesale 
robbery  of  the  American  camps  began 
before  the  American  army  left  France, 
and  »as  continued  on  even  a  bigger 
scale  when  the  troops  had  gone  home. 
While  the  American  Army  had  100,000 
men  to  police  their  forty  parks,  the 
French  had  only  1500  troops.  The  Quar- 
termaster Corps  depot  at  Gievres, 
guarded  by  18,000  American  troops,  was 
entrusted  to  800  French  soldiers. 
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An  American  captain,  according  to 
Brousse,  stole  1500  Cadillacs  from  the 
Montoir  camp,  in  addition  to  thousands 
of  tons  of  goods,  sufficient  to  load  two 
steamers,  which  were  sent  from  St.  Na- 
zaire  to  America.  The  captain  was  sen- 
tenced to  one  year's  imprisonment  by  the 
Poitiers  court. 

The  camps  were  generally  so  difficult 
to  reach,  and  the  vehicles  were  generally 
so  deeply  bogged  that  all  but  a  few  pro- 
fessional speculators  declined  to  attempt 
to  reach  them.  Brousse  inaugurated  the 
system  of  selling  complete  camps,  in 
contra-distinction  to  the  earlier  method 
of  disposing  of  single  vehicles  or  small 
groups.  The  results  in  the  case  of  the 
Bourg  and  Romorantin  parks  were  mar- 
velous. An  expert's  report  on  the  auto- 
mobile camp  at  Bourg  in  which  the  M 
T.  C.  left  9000  automobiles,  states  under 
date  of  July,  1920,  that  this  camp,  which 
is  four  miles  from  the  town  of  Langres, 
is  on  clay  ground  of  such  a  nature  that 
the  slightest  rain  makes  all  work  im- 
possible. 

From  the  end  of  September  it  is  prac- 
tically impossible  to  operate  this  camp, 
and  if  the  material  is  allowed  to  remain 
there  until  the  end  of  December,  70  to 
80  per  cent  depreciation  will  have  to  be 
allowed  for.  In  winter  it  is  very  common 
for  this  country  to  be  covered  with  more 
than  3  feet  of  snow. 
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Important    Repairs    Needed 

At  least  50  per  cent  of  the  automo- 
biles are  in  a  very  bad  mechanical  con- 
dition by  reason  of  their  exposure  to  the 
elements  and  the  long  time  they  have  re- 
mained in  the  mud.  Not  a  single  vehicle 
can  be  considered  in  new  condition,  and 
all  of  them  need  very  important  repairs 
before  they  can  be  used.  Many  of  the 
aluminum  crankcases  have  been  at- 
tacked by  the  acids  contained  in  the  soil. 
Quantities  of  frame  members  are  warp- 
ed by  reason  of  the  trucks  bedding  in  the 
mud.  There  are  no  facilities  for  repairs, 
much  of  the  material  is  standing  out  in 
the  open,  and  the  sheds  are  in  such  poor 
condition  that  they  cannot  last  through 
the  winter. 

No  inventories  existed  when  the  stocks 
were  taken  over.  Nobody  knew  what 
was  in  the  camps,  nobody  knew  where 
material  was  to  be  found.  The  Amer- 
ican Army  declared  it  left  behind  65,000 
automobiles,  while  the  French  estimate 
that  they  did  not  receive  more  than  40,- 
000.  There  were  200,000  boxes  of  auto- 
mobile spare  parts  which  had  not  been 
opened  when  the  French  took  charge  of 
the  stocks,  and  nobody  knew  exactly 
what  these  boxes  contained. 


SLOUGH  TRUCK  SALE  POOR 

LOS  ANGELES,  March  8— Indica- 
tions are  that  the  sales  of  American 
army  trucks  reimported  into  this  coun- 
try from  England  by  the  Slough  Trad- 
ing Co.  have  undergone  a  bad  slump. 
When  the  sales  began  the  representative 
here  of  the  British  company  did  a  good 
business,  but  trade  soon  fell  off  and 
more  than  half  the  consignment  of  75 
is  still  on  hand.  There  is  very  little 
mention  heard  now  of  these  army  trucks. 


Pocket  Veto  Kills 
Truck  Dumping  Bill 

Much    Legislation    Unfinished   as 

Congress    Ends    S  e  s  s  i  o  n — 

Economies  Affect  Industry 

WASHINGTON,  March  7— President 
Wilson's  pocket  veto  of  the  Army  appro- 
priation bill  put  an  end  to  legislation 
designed  to  sell  or  transfer  surplus  army 
trucks  and  automobiles.  The  Senate  and 
House  had  passed  the  bill  as  received 
from  conference  in  which  the  House  con- 
ferees had  prevailed  upon  the  Senate 
managers  to  an  amendment  requiring 
the  sale  of  not  less  than  one-half  the 
surplus  trucks  and  cars. 

The  conferees  could  not  agree  as  to- 
appropriations  for  the  Air  Service  which 
the  Senate  insisted  should  be  adequate. 
The  Senate  failed  to  reach  a  vote  on  the 
Naval  appropriations  bills  and  as  a  re- 
sult the  item  for  purchase  of  aircraft 
equipment  will  be  carried  over  into  the 
extraordinary  session.  The  Senate 
amendments  concerning  the  disposition 
of  tractors  as  carried  in  the  Fortifica- 
tions bill  were  accepted  by  the  House 
and  the  measure  received  the  approval 
of  the  President  before  his  retirement 
from  office. 

Under  the  terms  of  this  bill,  the  War 
Department  is  authorized  and  directed 
to  transfer  1250  tractors  to  the  Bureau 
of  Good  Roads  for  distribution  to  the 
States  for  use  on  highways.  Senate 
leaders  and  War  Department  officials 
predicted  that  the  transfer  will  put  the 
Army  on  the  market  for  new  tractors 
within  a  year. 

The  adjournment  of  the  Sixty-sixth 
Congress  left  many  pressing  bills  on  the 
calendar  for  reintroduction  at  the  pres- 
ent session.  One  of  the  notable  features 
of  the  past  session  was  the  failure  of 
the  Senate  to  approve  the  continuation 
of  the  Federal  aid  appropriations.  At 
the  time  of  the  rejection  of  State  aid 
program  it  was  indicated  that  the  plan 
of  national  highways  indorsed  by  the 
automotive  industry  would  be  given  con- 
sideration at  this  session. 

Defense    Council    Cut    Off 

The  policy  of  economy  pursued  by  the 
House  and  Senate  affected  many  Gov- 
ernmental organizations  in  which  the  au- 
tomotive industry  had  a  direct  interest. 
The  Congress  failed  to  provide  funds 
for  the  maintenance  of  the  Council  of 
National  Defense,  which  had  under  way 
several  studies  in  standardization  and 
highway  transport.  It  is  stated,  how- 
ever, that  pressure  will  be  brought  to 
bear  on  the  Sixty-seventh  Congress  for 
a  special  appropriation  that  the  work 
may  continue. 

Recommendations  of  the  Secretary  of 
Commerce  for  the  extension  of  the  re- 
search activities  of  the  Bureau  of  Stand- 
ards into  problems  relating  to  the  auto- 
motive industry  were  ignored  by  the 
House  and  Senate  and,  as  a  result,  the 
activities  of  the  Federal  scientists  will 
be    restricted. 
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Associations  Near 
Unity  on  Tax  Views 

]\.  A.  C.  C.  and  Rubber  Associa- 
tion Committees  Reacb  Agree- 
ment— Sales  Tax  Favored 

NEW  YORK,  March  7— Considerable 
progress  has  been  made  the  past  two 
weeks  in  the  direction  of  concerted  ac- 
tion by  all  branches  of  the  automotive 
industry  on  the  question  of  Federal  taxa- 
tion. It  is  confidently  believed  that  be- 
fore hearings  are  begun  by  the  House 
Ways  and  Means  Committee  at  the  ex- 
tra session,  the  various  organizations 
representing  the  industry  will  have 
united   upon   a  definite  program. 

A  working  agreement  already  has 
been  reached  between  the  tax  commit- 
tees of  the  National  Automobile  Chamber 
of  Commerce  and  the  Rubber  Association 
of  America.  The  committees  of  the  two 
organizations  presented  to  their  directors 
reports  which  were  practically  identical. 
Both  called  for  economy  in  governmen- 
tal affairs,  especially  in  relation  to  the 
military  establishment,  for  the  funding 
of  the  war  debt  and  for  a  sales  tax  to 
provide  whatever  additional  revenue  is 
necessary. 

Directors  of  the  National  Automobile 
Dealers  Association  have  decided  to  stand 
with  the  N.  A.  C.  C.  on  the  tax  question. 
A  similar  position  will  be  taken  by  the 
American  Automobile  Association,  and 
the  Trailer  Manufacturers  Association  is 
expected  to  fall  in  line.  The  Motor  and 
Accessory  Manufacturers  Association 
has  not  yet  appointed  a  tax  committee, 
but  it  has  been  committed  informally  to 
some  form  of  sales  tax,  and  it  is  hoped 
that  its  views  will  be  adjusted  to  those 
of  the  other  organizations. 

The  tax  committees  of  the  N.  A.  C.  C. 
and  the  Rubber  Association  have  begun 
energetically  the  work  of  gathering  sta- 
tistics and  data  regarding  the  views  of 
other  associations  on  the  tax  question 
and  will  strive  to  convert  as  many  as  pos- 
sible to  their  views.  As  a  matter  of  fact, 
•considerable  progress  already  has  been 
made  in  this  direction.  The  sentiment 
in  favor  of  a  sales  tax  instead  of  in- 
creased excise  taxes  upon  industries 
which  have  been  classed  unofficially  but 
arbitrarily  as  luxuries  is  growing,  in 
spite  of  the  recent  referendum  of  the 
United  States  Chamber  of  Commerce. 
Sales  Tax   Easy  to  Collect 

The  general  belief  is  that  a  tax  on 
retail  sales  will  be  more  easily  collected 
than  a  turnover  tax.  Estimates  show 
that  it  would  yield  all  the  revenue  neces- 
sary and  that  it  would  impose  only  about 
one-quarter  as  heavy  a  burden  on  the 
ultimate  consumer  as  a  turnover  tax. 

C.  C.  Hanch,  chairman  of  the  N.  A. 
C.  C.  tax  committee,  will  spend  the  next 
few  days  in  Washington  investigating 
the  tax  situation.  No  attempt  will  be 
made  to  obtain  the  views  of  legislative 
leaders  until  the  extra  session  begins. 
The  House  leaders  themselves,  who  will 
initiate  the  tax  legislation,  are  not  united 
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upon  any  plan.  The  chief  objection  to  a 
sales  tax  is  that  it  would  fall  directly 
upon  the  ultimate  consumer  whose  vote 
might  be  influenced  by  the  feeling  that 
he  has  been  discriminated  against.  Econ- 
omists agree,  however,  that  this  form  of 
tax  is  the  most  equitable  which  can  be 
imposed,  and  efforts  will  be  made  to 
show  consumers  that  they  will  pay  the 
taxes,  no  matter  what  form  they  may 
take. 

Representatives  of  the  various  organi- 
zations connected  with  the  industry  are 
expected  to  meet  frequently  for  a  discus- 
sion of  the  tax  program.  While  it  is 
believed  they  will  unite  upon  a  plan,  it 
is  probable  each  branch  of  the  industry 
will  ask  for  a  separate  hearing  at  Wash- 
ington rather  than  make  an  appearance 
as  a  united  industry  with  a  single 
spokesman. 

Raw  Material  Prices 

Retard  Normal  Return 

WASHINGTON,  March  5— Nation- 
wide inquiry  by  agents  of  the  Federal 
Reserve  Board  shows  that  the  movement 
toward  better  conditions  was  slightly  re- 
tarded during  February  principally  on 
account  of  changes  in  the  prices  of  basic 
raw  material.  Consumers  were  appar- 
ently uncertain  as  to  the  trend  of  prices 
inasmuch  as  current  purchasing  was  re- 
stricted to  immediate  needs.  One  of  the 
encouraging  features  of  the  past  month 
was  the  improvement  in  employment. 

The  Board  stated  that  the  price  reduc- 
tion in  semi-finished  and  finished  steel 
products,  as  quoted  by  independent  steel 
producers,  and  those  in  crude  and  refined 
oils,  disturbed  conditions  for  a  time.  The 
month  was  quiet  financially  with  only  a 
moderate  demand  for  investment  securi- 
ties. Wholesale  prices  in  January  de- 
clined somewhat  less  rapidly  than  in  De- 
cember. The  discrimination  in  purchas- 
ing as  evidenced  in  the  retail  trade 
brought  about  movements  towards  lower 
price  levels.  Throughout  the  agricultural 
districts  it  is  reported  that  the  mild  win- 
ter has  been  highly  beneficial  to  crops 
and  undoubtedly  spring  truck  crops  will 
soon  be  moving.  This  fact  would  indi- 
cate a  renewed  use  of  motor  vehicles  in 
transporting  the  farm  products. 


ADD  TO  FOREIGN  TRADE  BOARD 

NEW  YORK,  March  7— Three  new 
members  have  been  appointed  to  the 
organization  committee  of  the  Foreign 
Trade  Finance  Corp.  They  are  H.  M. 
Swetland,  president  of  the  United  Pub- 
lishers Corp.  and  the  National  Publish- 
ers Association;  W.  C.  Redfield,  former 
Secretary  of  Commerce,  and  Jerome  T. 
Thralls,  secretary  of  the  Discount  Corp. 

DEARBORN   OFFICERS    CHOSEN 

KALAMAZOO,  MICH.,  March  5— The 
Dearborn  Equipment  Co.  at  its  annual 
meeting  named  the  following  officers  and 
directors  for  the  ensuing  year:  President, 
J.  H.  Penniman;  vice-president,  J.  W. 
Bermes;  secretary-treasurer,  C.  S.  Bush; 
directors,  the  above  and  II.  B.  Garvey 
and  William  Shakespeare,  Jr. 
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Goodyear  Holders 
Favor  Finance  Plan 

Unanimous      Consent      of     Mer- 
chandise Creditors  Sought  Be- 
fore Stock  Meeting 

AKRON,  March  7 — A  canvass  made  by 
officers  of  the  Goodyear  Tire  &  Rubber 
Co.  shows  that  sufficient  personal  and 
proxy  votes  of  stockholders  have  been 
received  to  ratify  the  $85,000,000  refi- 
nancing program.  It  is  hoped  that  when 
the  meeting  adjourned  from  March  4  to 
March  15  is  held  practically  all  of  the 
merchandise  creditors  will  have  given 
their  consent.  More  than  80  per  cent 
already  have  done  so.  It  is  now  believed 
that  adoption  of  the  plan  is  assured.  In 
announcing  the  adjournment  of  the  spe- 
cial stockholders'  meeting,  a  statement 
was  issued  which  said: 

"Officers  of  the  Goodyear  Tire  &  Rub- 
ber Co.  announce  that  they  have  been 
advised  by  the  merchandise  creditors' 
committee  that  owners  of  more  than  75 
per  cent  of  the  merchandise  indebtedness 
dealt  with  by  the  'plan  of  readjustment' 
have  consented  to  the  plan.  While  the 
company  is  gratified  at  the  progress  made 
by  the  merchandise  creditors'  committee, 
in  view  of  the  large  amount  involved, 
the  plan  cannot  be  carried  out  so  long 
as  creditors  holding  any  substantial 
amount  of  the  company's  debt  have  not 
assented. 

"Accordingly,  the  company  does  not  feel 
justified  in  completing  the  changes  in  its 
corporate  structure  contemplated  by  the 
plan  until  substantially  all  the  creditors 
have  filed  their  assents  with  the  commit- 
tee, and  the  meeting  of  the  stockhold- 
ers called  for  to-morrow,  March  4,  will 
be  adjourned  until  March  15,  by  which 
time  it  is  hoped  that  the  remaining  cred- 
itors will  have  signed  assents." 

It  is  understood  that  some  creditors 
who  have  refused  to  assent  to  the  plan, 
are  holding  out  in  the  hopes  that  as  a 
last  resort,  interests  friendly  to  the  com- 
pany will  buy  them  up,  and  thus  enable 
them  to  settle  their  accounts  in  full  for 
cash  rather  than  to  accept  part  in  cash 
and  the  balance  in  prior  preference  stock. 
Although  it  is  considered  probable  that 
such  steps  might  be  taken  it  is  stated 
that  too  large  an  amount  of  merchandise 
indebtedness  is  represented. 

To  Pay  Stock  on  Contracts 

Just  what  effect  this  attitude  will  have 
upon  the  final  consummation  of  the  plan 
is  problematical.  Unanimous  creditor 
assent  is  sought  by  March  15.  It  is  un- 
derstood all  merchandise  claims  of  under 
$1000  will  be  paid  in  full.  It  is  also 
understood  that  the  plan  of  readjust- 
ment stipulates  25  per  cent  cash  pay- 
ments and  the  balance  in  prior  prefer- 
ence stock,  on  all  merchandise  indebted- 
ness. Men  familiar  with  the  details  of 
the  refinancing  plans  say  contract  cred- 
itors will  not  be  paid  any  cash  in  settle- 
ment of  claims,  but  will  receive  $125  in 
prior  preference  stock  for  every  $100  of 
indebtedness  held. 
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Cleveland  Factories 
Increase  Production 

Outlook    for   March    Business   Is 

Pronounced  Good — February 

Much  Improved 

CLEVELAND,  March  5— February's 
business  at  all  automobile  plants  in  this 
city  exceeded  by  a  good  margin  the 
volume  in  the  previous  month. 

Reports  from  the  Grant  factory  indi- 
cate a  very  favorable  business  this  year. 
January's  production  program  of  150 
cars  was  exceeded,  and  when  the  books 
are  closed  for  the  month  of  February  the 
program  of  250  cars  for  the  second 
month  of  the  new  year  will  have  been 
exceeded.  Orders  are  on  the  books  for 
200  cars  for  delivery  in  March,  while  the 
program  for  March  calls  for  300  cars. 
As  the  Grant  Co.  is  now  using  the 
Walker  motor  exclusively,  the  latter  com- 
pany also  has  increased  production 
greatly  in  the  last  two  months. 

The  Templar  company  also  has  en- 
joyed good  business  thus  far  in  the  new 
year.  February  sales  tripled  those  for 
January,  while  March  business  already 
booked  far  exceeds  the  business  done  in 
January. 

At  the  Winton  company,  where  opera- 
tion has  been  greatly  limited  for  some 
time,  in  common  with  other  factories, 
production  is  to  be  increased  on  March 
15.  Already  workmen  have  been  noti- 
fied to  report,  and  machinery  has  been 
thoroughly  overhauled.  The  company 
expects  April  to  be  a  better  month  than 
March,  while  business  booked  for  March 
is  better  than  the  record  for  January. 

At  the  Chandler  plant  it  was  stated 
that  the  volume  of  business  in  February 
was  greatly  in  excess  of  that  in  the  pre- 
vious month,  and  that  the  management 
is  looking  forward  to  better  business  in 
March. 

The  Peerless  management  reported  an 
increase  in  the  month  just  closed  over 
the  record  for  January,  while  March  is 
expected  to  prove  that  a  genuine  busi- 
ness revival  is  on. 
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hoped  that  by  April  1  all  receiver's 
indebtedness  can  be  paid  exclusive  of 
receiver's  certificates,  as  well  as  all  bills 
for  current  requirements,  and  that  dur- 
ing April  some  headway  can  be  made 
in  the  reduction  of  the  receiver's  cer- 
tificates. Purchases  will  be  confined  to 
actual  requirements  against  bona  fide 
orders  for  immediate  shipments,  and  no 
further  accumulation  of  inventory  will 
be  permitted.  Altogether  the  situation 
is  more  hopeful  than  it  has  been  at  any 
time  since  the  receivership  began. 


Allen  Motor  Reduces 

Receiver  Indebtedness 

COLUMBUS,  March  7— The  affairs 
of  the  Allen  Motor  Co.  are  in  a  better 
position  now  than  they  have  been  since 
the  receivership  began,  according  to  a 
report  submitted  by  a  creditors'  com- 
mittee headed  by  R.  C.  Wolcott.  A  re- 
organization of  the  personnel  has  been 
made  whereby  the  overhead  has  been 
reduced  $6,600  a  month.  Orders  have 
been  coming  in  at  an  encouraging  rate. 
Those  now  on  hand  number  approxi- 
mately 300,  of  which  69  are  for  im- 
mediate shipment  with  payment  upon 
delivery.  No  cars  are  being  shipped 
to  dealers  who  cannot  pay  cash.  Ship- 
ments in  February  numbered  54  cars. 

Receiver's  indebtedness  was  reduced 
$49,000  in  February  and  outstanding 
drafts     were     reduced     $80,000.       It    is 
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EAST  PALESTINE.  OHIO— The  Mc- 
Graw  Tire  &  Rubber  Co.  has  resumed 
operations  on  a  limited  scale  after  hav- 
ing been  closed  for  several  months. 
Manufacture  of  tubes  and  tires  has  been 
begun. 

BEREA,     OHIO— The     Dunham     Co., 

manufacturers  of  automobile  castings,  is 
turning  out  a  considerable  quantity  of 
castings  for  customers  in  various  parts 
of  the  country.  It  has  a  daily  capacity 
of  from  125  to  150  tons. 

CLEVELAND,  OHIO— The  Pennsylva- 
nia Piston  Rings  Co.,  Inc.,  manufactur- 
ers of  individual  cast  piston  rings, 
started  operations  on  a  full  time  basis 
March  1  in  its  foundry  and  machine 
shop. 

STOCKTON,  CAL.— The  Croyer  Mo- 
tors Co.  has  broken  ground  for  the  first 
unit  of  its  new  plant  in  which  a  new 
type  of  tractor  will  be  manufactured. 
This  company  formerly  made  the  Samp- 
son tractor  but  its  plant  and  equipment 
were  sold  to  the  General  Motors  Corp. 
The  first  unit  is  to  be  a  building  90x440 
feet. 

PHILADELPHIA— The  L.  H.  Gilmer 
Co.,  manufacturers  of  belting  and  other 
woven  products,  announces  that  it  has 
accumulated  sufficient  orders  so  that  the 
main  factory  at  Tacony  is  running  full 
time  and  two  departments  with  double 
shifts  18  hours  a  day.  The  company  says 
that  prospects  are  very  bright  for  a 
satisfactory  year. 

SPRINGFIELD,  OHIO,  March  4— 
Sales  demands  are  beyond  expectations, 
said  officials  at  the  Springfield  works  of 
the  International  Harvester  Co.  Since 
the  first  high  speed  trucks  have  been  de- 
livered there  is  a  general  demand,  it  was 
stated.  Production  at  the  Springfield 
works  is  now  under  headway.  The  indi- 
cations are  that  the  big  plant  will  be 
called  upon  to  increase  the  schedule. 

SPRINGFIELD,  OHIO,  March  4— 
During  a  visit  of  officials  of  the  Kelly- 
Springfield  Motor  Truck  Co.  from  New 
York  and  other  points  to  the  plant  here 
it  was  stated  that  the  indications  are 
that  the  plant  will  soon  be  under  head- 
way and  that  the  outlook  for  the  year 
is  encouraging. 
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Optimism  Reigns 
at  N.  A.  C.  C.  Meeting 

^  ill    Expand    Statistical    Depart- 
ment— To  Join  International 
Commerce  Chamber 

(Continued  from  page  574) 
for  investigation  discloses  that  good  but 
reckless  drivers  are  responsible  for  most 
of  the  mishaps  which  are  not  due  to 
pedestrians  themselves.  Strict  enforce- 
ment of  the  present  motor  vehicle  laws 
would  do  much  to  remedy  the  situation. 
In  most  states  the  statutes  are  adequate 
for  proper  punishment  of  careless  driv- 
ers, either  imposing  jail  sentences  or 
forfeiture  of  license. 

The  directors  decided  to  expand  the 
statistical  department  of  the  N.  A.  C.  C. 
and  in  the  discussion  of  this  subject 
there  was  much  commendation  of  the 
statistical  number  of  Automotive  In- 
dustries. It  was  felt  that  by  the  expan- 
sion of  the  department,  further  valuable 
aid  would  be  given  such  publication  in 
the  preparation  of  statistics  of  the  in- 
dustry. 

It  was  decided  to  join  the  International 
Chamber  of  Commerce  because  it  was 
believed  it  would  be  a  stimulus  to  the 
development  of  foreign  trade.  J.  Walter 
Drake,  chairman  of  the  export  commit- 
tee, urged  the  members  of  the  chamber 
to  give  their  wholehearted  support  to  the 
Foreign  Trade  Finance  Corp.  which  re- 
cently has  been  organized. 


Repc 


Toledo  Parts  Factories 

»ort  Larger  Orders 

TOLEDO,  March  7 — Allied  industries 
at  Toledo  are  showing  signs  of  business 
pickup.  The  Bock  Bearing  Co.  reports 
that  its  outlook  for  March  is  50  per  cent 
better  than  February.  The  plant  here 
was  operated  for  the  first  15  days  of  last 
month. 

The  Tillotson  Mfg.  Co.,  which  makes 
carbureters,  reported  that  a  few  more 
workers  may  be  put  on  production  later 
in  the  month.  President  H.  C.  Tillotson 
says  orders  are  growing  but  most  are 
being  filled  out  of  stock  which  the  com- 
pany accumulated  during  the  fall. 

J.  W.  Bunting,  president  of  the  Bunt- 
ing Brass  &  Bronze  Co..  declared  that 
business  was  steadily  increasing  and 
that  his  plant  would  increase  its  output 
if  improvement  continued. 

Most  automobile  manufacturers  here 
believe  that  1921  will  be  a  "40  per  cent 
year." 

WHITE  WORKS  TWO   SHIFTS 

CLEVELAND,  March  7— The  White 
Motor  Co.  now  has  a  working  force  of 
5000,  which  is  divided  into  two  groups 
of  2500  each.  Each  group  will  work 
three  days  a  week  and  there  will  be  no 
change  in  wage  rates  at  present.  About 
1200  men  were  laid  off  March  1.  When 
men  are  hired  later  on  it  probably  will 
be  at  a  slight  increase. 
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Miller  Tire  Surplus 

Nears  Depletion 

Calls  in  Stocks  to  Meet  Demands 

— To  Go  Slow  on  New 

Production 

AKRON,  March  8— Miller  Rubber  Co. 
is  the  first  tire  concern  to  announce  that 
the  predicted  tire  shortage  has  arrived, 
By  order  of  Akron  officials  of  the  com- 
pany all  available  supplies  of  tires  are 
being  brought  in  from  branches  in  sec- 
tions of  the  country  where  sales  are 
slow,  in  order  to  meet  the  rush  demand 
for  orders  from  dealers  in  other  sections 
of  the  country. 

Miller  has  taken  this  means  of  meet- 
ing heavy  spring  demands,  rather  than 
to  immediately  quicken  production,  as  it 
will  create  a  quicker  turn-over  of  stock 
and  enable  the  company  to  enter  a  more 
stable  basis  of  production  when  an  in- 
crease of  marked  proportion  is  deemed 
necessary. 

This  same  policy  is  being  adopted  by 
practically  all  other  Akron  tire  concerns 
which  are  endeavoring  to  have  factory 
stocks  completely  absorbed  before  any 
heavy  production  increases  are  enforced. 
All  factories  report  surplus  stocks  di- 
minishing rapidly,  and  have  issued  state- 
ments indicating  that  as  soon  as  such 
supplies  are  completely  exhausted,  pro- 
duction will  be  increased  commensurate 
only  with  actual  current  demand. 

This  is  taken  to  mean  that  it  will  be- 
come the  policy  in  the  rubber  industry 
in  the  future  not  to  provide  too  far  in 
advance,  but  to  keep  production  on  an 
even  keel  and  parallel  with  actual  de- 
mand, so  as  not  to  clog  dealers'  shelves 
with  surplus  stocks,  and  so  as  also  to 
prevent  a  repetition  of  the  crisis  and 
necessary  heavy  retrenchment  in  the  tire 
industry,  created  when  sales  slumped 
last  year.  Had  rubber  factories  at  that 
time  not  had  surplus  stocks  on  hand,  and 
had  they  reduced  production  so  as  to 
hold  it  even  with  actual  demand,  prac- 
tically all  such  concerns  would  have 
breezed  through  the  depression  period 
with  small  losses. 


DETROIT  EMPLOYMENT  GAINS 

DETROIT,  March  4— The  Employers' 
Association  of  Detroit  reports  8008  ad- 
ditional men  employed  in  the  79  fac- 
'liliated  with  the  association  dur- 
ing the  last  week  in  February.  Oil 
March  1  the  79  firms  were  employing 
62,878  men.  This  is  a  pain 
Feb.  1.  Constant  addition  to  the  em- 
ployees' roll  at  the  Ford  plant  has  had 
much  to  do  with  the  increase. 


Hi.    Ill  SHING   TO  START  WORK 
PONTIAC,    MICH.,   March   4- The  Jig 
Bushing    Co.,    makers    of    bushings    for 
automobile   plants,  will   start   production 
on  a  full  line  of  its  p  its  new 

factory  here,  April  1.  The  concern  is 
a  new  one  in  the  local  field  and  is  owned 
by  0.  R.  Briney  of  Pontiac  and  L,  M. 
Richards   of  Cleveland. 


CARS  FOR  CLERGYMEN 
TO  DOUBLE  EFFICIENCY 

CHICAGO,  March  7  —  "Every 
pastor  should  have  a  car,"  is  the 
assertion  made  in  an  editorial 
printed  by  the  Northwestern 
Christian  Advocate,  one  of  the  offi- 
cial papers  of  the  Methodist  Epis- 
copal church. 

"The  minister's  efficiency  is 
doubled,  trebled  and  even  quad- 
rupled by  the  use  of  the  4-wheeled 
chariot  of  the  Apocalypse,"  says 
Dr.  E.  Robb  Zaring,  the  editor.  "He 
can  visit  sections  where  shoes, 
horse  or  human,  could  not  pene- 
trate. Every  pastor  should  have  a 
car,  every  rural  pastor  particu- 
larly. The  people  that  the  rural 
pastor  serves  probably  have  theirs. 
Pass  prosperity  to  the  parson." 


Improvement  Gratifies 

Milwaukee  Industries 

MILWAUKEE,  March  4— Concerns  in 
the  automotive  parts  and  equipment  in- 
dustries in  Milwaukee  and  vicinity  re- 
port a  gratifying  betterment  in  their 
business,  which  consists  of  something 
more  than  feeling,  according  to  the 
latest  review  of  local  conditions  com- 
piled by  the  First  Wisconsin  National 
Bank  of  Milwaukee.  The  summary  says: 

"One  company  reports  a  sales  in- 
crease during  the  past  month  of  about 
100   per  cent   over  the    previous   month. 

"The  automotive  industries  do  not 
expect  to  do  any  such  an  amount  of 
business  as  last  year.  Only  a  fair  year 
is  expected.  Necessary  replacements  of 
parts  and  accessories  in  itself  provides 
a  medium  of  business  for  firms  engaged 
in  this  line. 

"Milwaukee  motor  truck  interests  re- 
port improved  prospects.  The  outlook 
for  trucks  this  year  looks  a  little  better 
than  that  for  passenger  cars.  Future 
prices  in  parts  and  accessories  depend 
upon  what  happens  in  the  steel  market. 
None  of  the  Milwaukee  plants  are  yet 
operating  above  50  per  cent  of  capacity. 
Little  dependence  is  placed  on  export 
business  for  this  season." 


PETERS  CUTS  BODY  PRICES 
BALTIMORE,  March  5— The  Peters 
Auto  Body  &  Spring  Works  has  made  a 
1")  per  cent  reduction  in  the  prices  of 
commercial  automobile  bodies.  This  was 
made  af  er  a  careful  study  of  the  present 
situation  by  Charles  H.  T.  Peters,  who 
decided  to  give  the  public  advantage  of 
lower  prices  without  reducing  the  qual- 
ity of  the  bodies  built. 


OAKLAND  HOD'S  PLANT  STARTS 
PONTIAC,  MICH.,  March  4— The 
Oakland  Motor  Gar  Co.  resumed  opera- 
tions in  its  body  plant  here,  giving 
employment  to  200  men.  The  Standard 
Pari  Co.,  which  has  been  closed  for 
pects  to  resume  next  week 
with  a   force  of  L50  men. 


Australia  Looks  for 
Return  to  Buying 


Improved      Crops     Expected 
firing     Easier     Conditions- 
Favor  British   Products 


to 


SYDNEY,  NEW  SOUTH  WALES, 
Jan.  28 — (Special  Correspondence) — Au- 
tomobile trade  in  New  South  Wales  has 
slowed  up  seriously  since  last  October 
because  of  the  expectation  of  a  fall  in 
prices.  Many  prospective  purchasers 
canceled  their  orders  and  prospects  have 
been  hard  to  find.  The  one  encouraging 
factor  in  the  situation  is  that  there  are 
comparatively  small  stocks  on  hand  in 
Australia  and  the  supply  on  hand  will 
not  last  more  than  four  months  even 
with  the  few  sales  now  being  made. 

The  shortage  of  stocks  is  due  to  can- 
celations by  dealers  when  the  buyers' 
strike  began,  and  further  cancellations 
resulting  from  inability  to  remit  pay- 
ments because  the  banks  could  not  sell 
Australian  drafts.  Added  impetus  to 
cancellations  was  given  by  the  expected 
advent  of  European  cars.  The  Govern- 
ment and  newspapers  have  urged  that 
English  goods  be  pushed  for  patriotic 
reasons  and  this  has  had  its  effect. 

Purchasing  power  in  Australia  has 
been  limited  because  of  short  crops  for 
the  past  few  years  resulting  from 
droughts.  The  drought  has  now  broken, 
however,  and  it  is  expected  that  many 
persons  who  have  been  clinging  to  their 
dilapidated  motor  vehicles  will  soon  be 
in  the  market  for  new  cars.  A  marked 
increase  in  business  is  expected  by  May 
or  June  if  prices  become  firm. 

Another  serious  factor  is  the  high  price 
of  gasoline,  which  is  now  selling  at  $1 
a  gallon.  There  is  slight  probability  of 
production  of  gasoline  in  this  country 
in  the  near  future. 

While  motor  trucks  are  not  popular  in 
Victoria  and  South  Australia,  there  is 
a  good  market  for  them  in  New  South 
Wales,  which  has  more  of  them  than  all 
the  rest  of  Australia  put  together. 


Truck  Manager  Finds 

Service  Methods  Wrong 

NEW  YORK,  March  4— Manufactur- 
ers, dealers  and  service  men  alike  were 
criticised  last  night  by  C.  R.  Collins, 
general  manager  of  the  National  Asso- 
ciation of  Commercial  Haulers,  in  an  ad- 
dress before  the  Automotive  Service  As- 
sociation of  New  York.  He  cited  many 
instances  to  prove  that  the  service  is  not 
satisfactory  and  told  of  the  growing  in- 
stallation of  private  repair  shops  by 
large  fleet  owners  and  of  the  associa- 
tions of  passenger  car  and  small  truck 
owners,  maintaining  cooperative  shops. 

Collins  said  that  if  service  condition 
do  not  improve  materially,  some  system 
such  as  the  English  and  Continental 
guilds  will  step  into  the  place  and  all 
purchases  and  repairs  will  be  made  co1- 
lectively  and  without  the  necessity  of  the 
middleman. 
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Trucks  Gain  Trade 
As  Railroads  Slump 

New  England  Shippers  Find  Rail 

Lines   Inefficient   and   Rates 

Unsatisfactory 

BOSTON,  March  5— It  has  been  ad- 
mitted that  Boston  business  houses  have 
been  driven  to  the  use  of  motor  trucks 
because  of  the  breakdown  of  the  railroad 
transportation  system   in   New  England. 

Action  by  the  board  of  directors  of  the 
Boston  Chamber  of  Commerce  in  voting 
to  ask  an  investigation  of  New  England 
railroads  by  the  Interstate  Commerce 
Commission,  and  that  of  the  executive 
committee  of  the  New  England  Traffic 
League  in  sending  an  open  letter  to  the 
directors  of  the  New  England  roads  call- 
ing for  the  removal  of  heads  of  these 
companies,  created  a  decided  stir  in  rail- 
road circles  yesterday. 

While  both  organizations  aim  to  bring 
about  the  same  result — a  more  efficient 
handling  of  New  England  railroads — 
they  have  adopted  different  methods,  the 
former  making  its  appeal  to  Washing- 
ton, whereas  the  Traffic  League  wants 
to  deal  directly  with  the  directors  of  the 
roads. 

Both  organizations  set  up  the  claim 
that  there  should  be  an  inquiry  as  to 
whether  the  roads  are  being  operated 
efficiently  and   economically. 

Speaking  through  the  transportation 
committee  of  the  Associated  Industries 
of  Massachusetts,  which  is  the  clearing 
house  for  more  than  1600  interests  in 
this  State,  the  industrial  forces  of  the 
Commonwealth  have  emphatically  de- 
clared that  the  proposed  10  per  cent 
advance  in  steam  railroad  rates  will  not 
solve  the  railroad  problem  for  New  Eng- 
land. 

In  a  statement  issued  to-day  by  the 
committee,  of  which  W.  P.  Libby,  traffic 
manager  of  the  Plymouth  Cordage  Co. 
of  Plymouth  is  chairman,  the  Associated 
Industries  of  Massachusetts  said: 

"The  Associated  Industries  of  Massa- 
chusetts has  learned  that  250  industries 
are  now  using  motor  trucks  in  competi- 
tion with  the  railroad,  and  this  results  in 
a  net  loss  in  revenue  to  the  New  Eng- 
land railroads  of  approximately  $2,000,- 
000.  The  1914  census  of  manufacturers 
shows  that  there  are  in  New  England 
19,660  separate  and  distinct  industries, 
and  this  may  possibly  furnish  a  proper 
basis  upon  which  to  estimate  the  total 
net  revenue  loss  to  our  New  England 
railroads. 

"The  investigation  of  the  motor  truck 
competition  reveals  the  fact  that  there 
are  hundreds  of  instances  of  great  differ- 
ences in  costs.  A  few  of  the  items  are 
as  follows: 

"Boston    I"    Lynn,    shoe    findings,    railroad 

•  iits,  motor  truck  rate  22  cents. 
"North  Kighton  to  Bostoi  .ilroad 

ran-.  ::"  cents,  motor  truck  rat.-  :'..">  cents. 

"Boston  i"  Fltcnburg,  confectionery,  rail- 
road rati  16  c<  ii'-  motor  truck  rat.  io  cents, 
to  Boston,  the  railroad  rate  on  the 
first  three  classes  comprising  thousands  of 
.in-  I os  ranges  from  31  cents  to  4(",  rents  per 
100  pounds,  while  the  truck  rate  ranges  from 
30  to  in  cents 
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"These  specific  instances  are  much 
more  impressive  in  consideration  of  the 
fact  that  the  motor  truck  rates  in  every 
instance  include  store  door  pick-up  and 
delivery  service,  whereas  to  the  rail  rate 
must  be  added  for  the  same  service  a 
surcharge  of  from  15  to  25  cents  per  100 
lbs.  or  per  package  for  delivery. 

"Another  factor  that  should  also  be 
taken  into  consideration  is  the  fact  that 
the  average  saving  in  time  by  truck 
transportation  as  against  railroad  serv- 
ice on  144  routes  is  44.65  hours  per  route. 

"It  is  no  secret  that  there  is  a  move- 
ment on  foot  to  establish  motor  truck 
and  steamship  service  on  points  such  as 
Bridgeport,  New  Haven,  New  London, 
Providence,  Fall  River,  New  Bedford, 
Boston,  Beverly,  Portsmouth,  Portland, 
Bangor,  etc.  The  establishment  of  such 
service  in  co-ordination  with  the  truck 
lines  from  the  important  industrial  cen- 
ters will  have  a  disastrous  effect  on  the 
revenues  of  the  railroads." 

Reduction  of  labor  costs,  these  Bay 
State  industries  claim,  is  the  only  relief 
for  New  England  railroads. 
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African  Gold  Coast 

in  Market  for  Trucks 

OTTAWA,  ONT.,  March  4 — Writing 
to  Ottawa  from  the  Gold  Coast  Colony, 
West  Africa,  Canadian  Trade  Commis- 
sioner W.  J.  Egan  states  that  the  colony 
will  shortly  be  in  the  market  for  motor 
lorries.  The  standards  required  are  to 
carry  a  load  of  %  ton  and  1  ton.  The 
total  weight  of  the  lorry  and  one  ton 
freight  must  not  exceed  5000  lb.  while  the 
%  ton  capacity  motor  lorry  is  naturally 
expected  to  weigh  less. 

The  price  set  by  the  Government  is 
from  $2000  to  $2500  but  they  may  con- 
sider $3000  if  necessary. 

If  the  running  mechanism  is  such  that 
a  speed  of  not  over  15  miles  per  hour 
can  be  made  this  will  be  a  strong  rec- 
ommendation. A  certain  lorry  has  been 
in  use  but  the  desire  of  the  authorities 
is  to  get  a  lorry  better  suited  to  their 
needs  than  the  present  one,  that  is,  one 
that  will  stand  up  against  the  strain  of 
a  tropical  country  and  give  a  reasonable 
time  of  service.  Drivers  are  raw  na- 
tives so  a  fool-proof  style  of  lorry  is 
necessary  and  if  the  proper  car  can  be 
introduced  this  will  be  made  a  standard 
and  as  the  transport  of  the  country  is 
very  largely  motor,  orders  for  vehicles 
would  amount  to  hundreds  each  year. 

Orders  will  be  placed  in  April  this 
year  and  prices  of  spare  parts  and  the 
capacity  of  the  factory  should  be  given 
with  any  other  particulars  thought  ad- 
visable. 


FORD  CLEANS  OUT  GROCERIES 

DETROIT,  March  4— Ford  Motor 
Company  is  liquidating  the  stock  of 
groceries  and  will  discontinue  its 
grocery  store  as  soon  as  stocks  have 
been  exhausted.  The  shoe,  clothing, 
drug  and  meat  stores,  however,  will  be 
continued.  Mr.  Ford  assigns  his  reason 
for  closing  the  grocery  to  rapid  down- 
ward trend  of  grocery  prices. 


N.  A.  C.  C.  Points  Out 
New  Truck  Markets 

School  Consolidations  Necessitate 

Vehicles      for     Pupils — Rail 

Rates  Make  Business 

NEW  YORK,  March  4— Twelve  thou- 
sand consolidated  rural  schools  in  the 
United  States  are  using  vehicles  for 
transporting  pupils.  About  half  the 
equipment  is  motorized  and  the  re- 
mainder horsedrawn.  The  National 
Automobile  Chamber  of  Commerce  has 
sent  a  bulletin  to  its  members  pointing 
out  the  sales  possibilities  in  this  field. 
It  is  pointed  out  also  that  194,000  one- 
room  schools  not  yet  consolidated,  prom- 
ise a  future  motor  vehicle  market. 
Pennsylvania  now  has  under  considera- 
tion 275  new  consolidations. 

The  use  of  motor  vehicles  for  con- 
solidated schools  has  been  urged  by 
P.  P.  Claxton,  United  States  Commis- 
sioner of  Education.  The  bulletin  ex- 
plains that  J.  C.  Muerman  of  the  United 
States  Bureau  of  Education  has  pro- 
vided the  following  suggestions  on  body 
styles : 

1.  Top  ventilators  are  desirable. 

2.  Preferable  to  have  driver's  seat  in  the 
same  compartment  as  passengers,  so  that 
he  can    keep   control   of   children. 

3.  As  much  weight  as  possible  needed  on 
front  wheels.  Present  tendency  Is  for  large 
school  buses  to  have  too  much  weight  on 
rear  wheels. 

4.  Two  exits  important,  in  case  of  fire, 
capsizing,  or  stalling   in  drifts. 

5.  Where  four  rows  of  seats,  running  length- 
wise of  bus,  are  provided,  ample  aisle 
space  should  be  allowed,  using  maximum 
possible  width   of  body. 

6.  Upholstery — if  not  too  expensive,  remova- 
ble khaki  upholstery  over  leather  or  leath- 
erette would  be  preferable  to  plain  leather 
currently  used,  as  the  khaki  could  be  re- 
moved and  washed. 

Another  bulletin  sent  out  by  the  motor 
truck  committee  of  the  N.  A.  C.  C. 
states  that  if  railroad  rates  are  further 
advanced  in  Massachusetts,  532  members 
of  the  associated  industries  of  that 
State  have  stated  that  they  would  use 
motor  trucks  exclusively.  In  many 
cases   this  would   necessitate  new  fleets. 

A  survey  recently  completed  by  the 
truck  committee  shows  that  2765  Mary- 
land farmers  are  using  trucks.  A 
similar  survey  in  Kentucky  indicated 
that  there  was  a  real  need  for  more 
trucks  in  13  counties. 


BRITISH  TO  TEST  TRACTORS 

LONDON,  Feb.  8—  (Special  Corre- 
spondence)— The  1921  British  tractor 
trials  will  be  conducted  by  the  Society  of 
Motor  Manufacturers  and  Traders  and 
regulations  and  entry  blanks  are  now  be- 
ing published.  One  of  the  features  of 
this  year's  demonstration  will  be  fitting 
a  recording  dynamometer  to  every  trac- 
tor in  the  field,  which  dynamometer  will 
be  carried  throughout  the  demonstration. 
A  special  machine  has  been  designed  for 
which  world  patents  are  claimed. 
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Citroen  Cuts  Price 

to  Absorb  Taxes 

Takes  Action  as  Protest  to  Gov- 
ernment —  French     Market 
Poor — Finances  Easier 

PARIS,  Feb.  16— (Special  Correspond- 
ence)— Citroen  has  made  another  cut  of 
10  per  cent  in  the  price  of  his  cars,  thus 
bringing  the  price  of  the  four-seater 
down  to  14,310  francs.  The  sedan  is  listed 
at  21,600  francs.  This  cut  is  made  in  the 
form  of  a  10  per  cent  discount  to  cover 
the  luxury  tax  applied  in  France  on  all 
automobile  sales.  Instead  of  this  tax  be- 
ing paid  by  the  client,  Citroen  now  pays 
it  for  the  client,  and  makes  use  of  this 
publicity  to  protest  against  the  Govern- 
ment tax. 

Citroen  still  holds  the  position  of  mar- 
keting the  cheapest  car  of  French  con- 
struction on  the  market.  Renault,  who 
is  now  in  direct  competition  with  Citroen, 
with  a  four-cylinder  10  hp.  four-passen- 
ger model,  officially  maintains  his  price  at 
21.000  francs,  but  as  dealers  hold  stocks, 
sales  are  often  made  at  16,000  francs, 
and  sometimes  a  little  lower. 

Since  the  new  year  the  revival  of  busi- 
ness on  the  French  market  has  been  very 
slight.  There  is  an  impression  abroad 
that  further  price  reductions  may  be  ex- 
pected shortly,  and  because  of  this  the 
public  is  holding  off.  De  Dion  Bouton 
is  contemplating  a  cut  of  4000  francs, 
thus  dropping  the  price  of  the  10  hp. 
model  from  21,000  to  17,000  francs.  Price 
reductions  up  to  the  present  have  not 
given  the  results  that  were  expected.  In 
the  case  of  Ford,  who  initiated  the  move- 
ment in  Fiance,  there  was  no  result  at 
all. 

A  net  profit  of  7,126,383  francs  for  the 
year  1920  was  declared  at  the  annual 
meeting  of  the  Lorraine-Dietrich  Co., 
compared  with  12,379,127  for  the  year 
1918-19.  This  concern  has  two  independ- 
ent branches,  the  factory  at  Luneville 
being  interested  chiefly  in  railroad  mate- 
rial, and  the  works  near  Paris  producing 
automobiles. 

The  automobile  program  of  the  com- 
pany consists  of  a  15  hp.  6-cylinder  au- 
tomobile of  high  grade,  but  laid  out  with 
a  view  to  cheap  quantity  production.  Al- 
though the  car  was  shown  at  the  auto- 
mobile exhibitions  more  than  a  year  ago, 
production  has   not  yet  begun. 

Schneider  to  Make  Tractor 

The  Schneider  Co.  at  Le  Creusot,  the 
biggest  armament  and  general  engineer- 
ing concern  in  France,  has  secured  a 
predominating  control  of  the  Brasier 
Automobile  Co.  It  is  intended,  under  the 
new  management,  to  continue  work  on 
the  new  Brasier  factory  at  Grenoble, 
where  the  four-wheel  drive  Pavesi  trac- 
tor will  be  built.  This  factory  was  be- 
aring the  war  by  a  group  of  French 
automobile  manufacturers,  and  was  used 
by  them  for  the  production  of  aviation 
engines.  As  hydroelectric  power  is  read- 
ily and  cheaply  obtained  in  this  district, 
it  was  decided  to  extend  the  works  after 
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the  armistice  and  undertake  tractor  con- 
struction. The  Pavesi  machine  is  of  Ital- 
ian origin,  and  is  now  being  built  at 
Grenoble  under  license.  The  French  car 
department  has  approved  this  type  of 
tractor  and  has  placed  orders  for  a  cer- 
tain number. 

The  Zebre  Automobile  Co.  being  in 
financial  difficulties,  a  meeting  has  been 
called  to  consider  the  advisability  of 
either  winding  up  the  concern  or  reor- 
ganizing it  under  new  management. 
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Recall  Dealer's  Sales  Rights 

The  automobile  department  of  the 
French  company  of  Gaston,  Williams  & 
Wigmore  has  practically  ceased  to  exist. 
This  firm  had  exclusive  selling  rights 
for  Voisin  cars,  a  monopoly  of  the  sale 
of  G.  N.  cyclecars  on  the  Continental 
market,  and  through  its  subsidiary  com- 
pany, Gaston,  Ltd.,  had  the  Citroen  ex- 
clusively in  Great  Britain. 

Voisin  has  decided  to  do  his  own  mar- 
keting. The  commercial  service  of  the 
G.  N.  cyclecar  is  being  handled  by  the 
Salmson  company,  builders  of  this  ma- 
chine, and  Citroen  will  very  shortly  open 
up  his  own  English  selling  organization. 
Voisin  is  completing  tests  of  a  high-grade 
12-eylinder  automobile,  which  probably 
will  be  uncovered  to  the  public  at  the 
next   Paris   show. 


Daimler  to  Re-enter 

French  Car  Market 

PARIS,  Feb.  18  (Special  Correspond- 
ence)— The  arrival  of  directors  of  the 
Daimler  Motoren  Gesellschaft  of  Stutt- 
gart of  this  city  leads  to  the  belief  that 
the  leading  German  automobile  company 
is  about  to  re-enter  the  French  market. 
The  German  Daimler  Co.  possesses 
handsome  showrooms  in  the  Avenue  des 
Champs-Elysees,  Paris,  and  is  entitled 
to  take  possession  of  them.  At  the 
present  time  these  buildings  are  being 
used  temporarily  by  a  philanthropic  or- 
ganization for  the  benefit  of  French 
soldiers.  The  Daimler  workshops  and 
spare  parts  depots,  at  Suresnes,  in  the 
suburbs  of  Paris,  were  pulled  down  dur- 
ing the  war  and  the  ground  used  for 
an  extension   of  the  French  arsenal. 

Up  to  the  present  no  German  automo- 
bile firm  has  sought  to  get  on  the  French 
market  by  direct  representation.  The 
Benz  Co.  of  Mannheim  has  a  dealer  in 
France,  but  he  has  not  yet  received 
cars  for  sale.  The  Bosch  Magneto  Co. 
of  Stuttgart  has  a  selling  organization 
in  Paris  and  is  doing  a  small  amount 
of  business  in  magneto  and  lighting 
sets. 


Report  Ford  Has  Sold 

Canadian  Interests 

DETROIT.  March  10— Confirmation  is 
not  obtainable  of  a  report  that  Henry 
Ford  has  sold  his  Canadian  interests  for 
$4,000,000.  The  report  has  it  that  the 
sale  includes  rights  in  all  British  pos- 
sessions except  England.  Scotland  and 
Wales.  Neither  Henry  Ford  nor  Edsel 
Ford  could  be  reached  to  discuss  the 
report. 


United  States  Ships 
1516  Cars  to  Belgium 

Exports  for  Year  Surpassed  Only 

by  France — Higher  Tariffs 

Urged  for  Protection 

BRUSSELS,  Feb.  15  (Special  Corre- 
spondence)— In  1913  Belgium  imported 
1100  automobiles  and  exported  3100. 
During  1920  the  imports  were  4468  com- 
plete cars  and  chassis,  and  the  exports 
1729  cars  and  chassis.  France  did  the 
greatest  volume  of  business  with  Bel- 
gium, the  number  of  vehicles  being  1647, 
composed  of  1061  complete  cars  and 
586  chassis.  America  came  a  close 
second  with  a  total  of  1516,  of  which 
1380  were  complete  cars  and  136  were 
chassis.  Germany  sent  528  automobiles, 
into  Belgium  last  year.  Great  Britain 
was  Belgium's  best  client,  for  during 
the  year  she  took  352  complete  cars 
and  256  chassis.  Holland  was  the  next 
best  customer.  , 

r- Exports  from— ^  ^-Imports  into—, 

Belgium  Belgium 

Complete  Complete 
Country                Cars     Chassis  Cars    Chassis 

Germany  7            20  466            62 

United  States. . .       4              3  1380          136 

France   95             62  1061           586 

Great  Britain ...   352           256  120             38 

Italy    2               7  235           234 

Spain    127 

Holland    225             . .  55 

Portugal    134 

Other  countries.    253           191  87               8 

The  Belgian  industry  is  divided,  at 
the  present  time,  into  two  hostile  camps. 
Importers,  for  the  most  part  represent- 
ing French  and  American  firms,  are 
using  all  their  influence  to  prevent  the 
Government  increasing  the  import  duties 
on  automobiles,  while  the  manufacturers 
are  sparing  no  effort  to  get  Government 
protection,  in  the  form  of  increased 
duties,  against  foreign  competition.  The 
present  Belgian  import  duty  is  240 
francs  per  100  kilos,  compared  with  80 
francs  before  the  war. 

Manufacturers  claim  that  as  the 
weight  of  cars  has  not  increased,  while 
their  value  has  tripled  at  least,  the  per- 
centage is  no  higher  now  than  it  was 
in  1914.  A  high-class  foreign  car 
catalogued  at  30,000  francs  pays  about 
2400  francs  import  duty,  being  equiv- 
alent to  8  per  cent  of  its  value,  which 
is  the  same  percentage  as  in  pre-war 
days.  On  this  account  the  manufac- 
turers of  Belgium  claim  that  they  should 
be  given  a  45  per  cent  ad  valorem  import 
duty. 

A   Government  decree  on  this  subject 
is   now    in    preparation,    but    it    i 
known    whether    the    new    duty    will    be 
33%  per  cent,  as  in  England,  or  45  per 
cent  as  in  France. 

INDIA  INCREASES  CAR  TARIFF 

WASHINGTON,  March  8— According 
to  a  cablegram  from  Consul  General  A. 
W.    Weddell     Calcutta  ite    oJ 

March  1,  the  Government    of  British    In 
dia  lias   increased   the  duty  on   automo- 
biles from   7%   per  cent    ad   valorem  to. 
20  per  cent,  effective  March    I 
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Many  Plants  Place 

Orders  for  Parts 

Hold    Over    Shipments    Released 

for  Delivery — Better  Action 

on  Payments 

NEW  YORK,  March  7— Indisputable 
evidence  of  improvement  in  business  con- 
ditions was  given  at  meetings  of  groups 
A  and  B  of  the  credit  department  of  the 
Motor  and  Accessory  Manufacturers  As- 
sociation held  on  the  same  day  at  Cleve- 
land and  New  York.  Upon  request  from 
headquarters,  members  attending  were 
prepared  to  give  information  regarding 
the  placing  of  new  orders,  release  of 
shipments  on  old  orders,  collections  as 
compared  with  the  previous  month  and 
production  of  ears.  It  was  disclosed  at 
the  two  meetings  that  the  following 
manufacturers  have  placed  orders  for 
new  material  in  varying  quantities: — 

o,   Armleder  Co. 

Briscoe  Motor  Corp. 

Jas.   Cunningham   Sun   &   <  '<>. 

I  ii  lit    Motor  i  ":ir  i  '" 

Elgin  Motor  Car  Co. 

Ford  Motor  Co. 

Franklin  Mfer.  Co..  H.   H. 

( lar.lner  Motor  Car  Co. 

CJeneral  Motors  Corp.   (Buiek    Div.) 

General  Motors  Corp.    i  Cadillac-  Div.) 

General  Motors  Corp.   (Sheridan     Motor    Car 

Co.) 
Gramm  Bernstein  Motor  Truck   Co 
II.  C.  S,   Motor  Car  Co. 
Haynes  Auto  Co. 
Hendee  Mfg.  Co. 
Hupp  Motor  Car  Corp. 
International   Motor   Co..    Inc. 
Lincoln   Motor  Co. 
Locomobile    Co 
Maxwell  Motor  Co. 
Moon  Motor  I  !a  i    I  !o. 
Nelson  Motor  Car  Co. 
Reo  Motor  Car  Co. 
Stiulebaker  Corp. 
suit/.  Motor  Car  Co. 
Yellow  Cab  Mfg.  Co. 

Releases    of   shipments    on   old   orders 
were  reported  as  being  received  by  mem- 
bers from  the  following: 
Acme  Motor  Truck  Co. 
Auburn   Auto  Co. 
Amu'  ar   Co. 
Briscoe  Motor  Corp. 
.1.  I.  Case  Threshing  Machine  Co. 
Chandler  Motor  Car  Co. 
Chevrolet   Motor  Co 
Cleveland  Automobile   Co 
c  lommercial  Truck  <  '<>.  of  America 

I  (ay-Elder   Motor  Corp 
Diamond  T  Motor  Car  Co. 
Dodge  Bros.    In. 

Curd    M '  '■> 

Franklin  Mfg.   Co.,  H.  H. 

General   Motors  Corp.    (Buick   Div.) 

,  i   Motors   I  !orp.   (Cadillac    Div.) 
:  i    Motors  i  'orp     i '  mkland    Div.) 

General    Wotoi  s  I  lor Ms    Div.) 

•  iraha  m    Bro 

<  (rani   Motor  Car  Corp. 

II  C  S  Motor  Car  Co 
Hud:  mi  Motor  '  'ar  Co. 
Hupp   Motor  Cm    Corp. 

Liberty    M I    I  !ar  Co. 

Line. tin     Motor    Co. 

l  locomobile  <  !o. 
Mi  rcer  Motors  Co. 
Moon  Motor  I  !ar  I  !o. 

■    h    M Co. 

■.  ,  i  lonal   Motor  i  !ar  S    Vehicle  Co. 
Northwscy  Motors  Corp. 

i  'a.  i   ..  .i   \i la  t   Co 

!ar  Co 

[otoi    Cat    Co 
lard  Steel  ( !ar  i  !o. 
a,   in. 
orp 
Templai 
Walkei 

I,    Co 
wini.    Ci 

C     ii     w  id     S    i  a 
fellow  cab  Mig.  Co. 
The    quantities    reported    in    both    in- 
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stances  vary  quite  materially,  as  do  the 
number  of  members  with  whom  new  or- 
ders or  releases  have  been  placed. 

A  report  prepared  by  C.  A.  Burrell, 
manager  of  the  credit  department,  says: 

"As  regards  payment  of  accounts  to 
our  members,  there  seems  to  be  com- 
paratively little  change  from  their  ex- 
periences during  January.  In  but  few 
instances  are  accounts  being  paid  in  full, 
when  due,  or  even  for  some  time  after 
due  date.  In  the  great  majority  of  in- 
stances paper  is  being  offered  in  settle- 
ment of  accounts  and  being  renewed  in 
whole,  or  in  part  when  it  becomes  due. 
There  does,  however,  seem  to  be  a  ten- 
dency to  take  care  of  accounts,  either  by 
partial  payments  and  note  or  by  all 
paper,  somewhat  more  promptly  than 
during  the  last  few  months. 

"Members  of  the  groups  generally  re- 
port a  better  condition  of  affairs  than 
existed  before  the  first  of  the  year,  and 
the  prevailing  tone  seems  to  be  more 
optimistic.  Reports  made  by  those  who 
have  endeavored  to  arrive  at  a  percent- 
age seem  to  indicate  that  business  is 
ranging  about  20  per  cent  to  33-1/3  per 
cent  of  what  might  be  considered  nor- 
mal, though  the  latter  figure  is  probably 
somewhat  high. 

"Labor  conditions  show  no  material 
change.  Manufacturers  in  many  in- 
stances are  doing  their  level  best  to  fur- 
nish as  much  employment  as  possible 
for  their  help,  in  some  cases  alternating 
between  different  groups  of  employees 
in  an  effort  to  satisfy  all  as  nearly  as 
possible." 


Zeppelin  Negotiates 

for  Freneh  Financing 

NEW  YORK,  March  4— Advices  from 
London  say  that  great  indignation  has 
been  aroused  in  Germany  by  the  report 
that  negotiations  are  in  progress  for  a 
French  company  to  acquire  a  controlling 
interest  in  the  Zeppelin  company. 

In  the  course  of  an  interview,  Director 
Coleman  of  the  Zeppelin  company  states 
that  his  company  reluctantly  arrived 
at  the  conclusion  that  it  can  no  longer 
exist  as  a  purely  German  enterprise, 
and  that  it  was  essential  that  it  should 
be  converted  into  an  international  or- 
ganization. 

With  that  end  in  view  he  admitted  he 
was  in  negotiation  with  a  French  com- 
pany in  Paris,  but  the  negotiations  have 
not  yet  advanced  beyond  the  preliminary 
stage. 


A.  E.   A.  TO  MEET  MARCH   30 

CHICAGO,  March  7— The  Automotive 
Equipment  Association  has  called  a 
meeting  of  its  directors  and  membership 
committee  to  be  held  at  the  Congress 
Hotel.  March  30  and  31.  The  meeting 
will  be  equally  divided  between  jobbers 
and  manufacturers,  and  separate  ses- 
sions will  be  held  to  confer  on  questions 
of  interest  to  them,  after  which  a  joint 
session  will  be  held  to  discuss  construc- 
tive  measures.      Questions   taken   up   in   a 

preliminary    way    will    l>e    further    dis- 
cussed at    tile  June   meeting. 
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Moock  Seeks  Ideas 
on  Car  Cliaiitaucjua 

Manufacturers'  Aid  May  Be  Asked 

to  Defray  Expenses  of  Dealer 

Education 

ST.  LOUIS,  March  7— A  motor  vehicle 
Chautauqua  to  educate  small  town  deal- 
ers in  all  phases  of  their  business  has 
been  proposed  by  Harry  G.  Moock,  gen- 
eral manager  of  the  National  Automobile 
Dealers  Association,  and  he  is  now  get- 
ting the  ideas  of  leaders  in  the  industry 
on  the  subject  as  well  as  gathering  data 
which  would  be  of  value  in  putting  his 
plan  into  effect. 

It  is  Moock's  idea  that  there  are  thou- 
sands of  dealers  in  the  smaller  towns 
who  never  have  had  a  chance  to  learn 
the  most  modern  methods  of  conducting 
their  business,  such  as  cost  systems  and 
the  latest  idea  in  salesmanship.  He  pro- 
poses to  hold  sessions  of  the  Chautauqua 
at  the  principal  distributing  centers  and 
make  the  sessions  available  to  all  dealers 
upon  the  payment  of  a  nominal  fee 
which  would  insure  their  interest  in  the 
courses  provided. 

If  the  plan  is  put  over,  a  faculty  of 
experts  in  all  branches  will  be  provided 
for  the  traveling  university.  They  would 
be  qualified  to  teach  service,  accounting 
and  selling.  Their  lessons  would  bring 
out  the  most  advanced  ideas  in  all 
branches  of  the  business  and  it  is  be- 
lieved dealers  would  get  knowledge  and 
ideas  which  would  prove  invaluable  to 
them. 

No  definite  plan  has  been  worked  out 
for  financing  the  project,  but  it  is  be- 
lieved the  manufacturers  would  be  suffi- 
ciently interested  in  the  project  to  help 
defray  the  expenses.  The  returns  they 
would  receive  from  the  increased  selling 
ability  of  their  dealers,  it  is  believed, 
would  recompense  them  many  times  over 
for  any  expenditure  they  might  make  in 
this  direction. 


DEALERS  DISCUSS   CONTRACTS 

MACON,  GA.,  March  4— Dealer  con- 
tracts and  franchises  under  which  they 
sell  automobiles  and  motor  trucks  com- 
prised one  of  the  principal  subjects  dis- 
cussed at  a  meeting  here  of  automobile 
dealers  from  20  Georgia  counties  sur- 
rounding Macon.  An  open  discussion 
relative  to  plans  and  methods  of  selling 
used  motor  cars  was  also  an  important 
feature  of  the  meeting,  the  dealers  of  the 
various  towns  exchanging  their  ideas. 


NAME  FINANCE  DIRECTORS 

BOSTON,  March  5— Complete  new  di- 
rectorates for  the  Mutual  and  Commer- 
cial Finance  corporations,  the  automobile 
finance  companies  promoted  by  the  H.  V. 
Greene  Co.,  have  been  elected  at  ad- 
journed annual  meetings  of  the  two  con- 
cerns. The  new  directors  are  Patrick  F. 
Sullivan  of  Lowell,  Samuel  L.  Powers, 
Gen.  John  H.  Sherburne,  George  A.  Rich 
and  Guy  W.  Currier.  Arthur  R.  Stubbs 
was  elected   treasurer. 
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Tax  Removal  Helps 
Ontario  Business 


Demand    for    Cars    Follows    Re- 
moval from  Luxury  Classifica- 
tion— Reserve  Stocks  Low 


TORONTO,  March  8 — The  motor  busi- 
ness in  this  city  and  throughout  the  Pro- 
vince of  Ontario  has  improved  percept- 
ibly during  the  past  month.  January 
business  was  not  more  than  60  per  cent 
of  January,  1920.  The  selling  season 
here  opened  in  February  and  this  year 
the  open  winter  has  been  a  needed 
stimulant. 

One  factor  that  has  contributed  to 
stimulation'  of  sales  was  the  removal  of 
the  luxury  tax,  which  removal  is  equiva- 
lent to  a  very  pronounced  price  reduc- 
tion. On  the  Cadillac  touring  car  the  re- 
moval of  the  luxury  tax  has  reduced  the 
price  from  $7,300  to  $6,475.  On  a  Chev- 
rolet model  490  the  reduction  is  approx- 
imately $125.  The  reduction  of  the 
Roamer  touring  car  is  from  $5,875  to 
$4,950.  Some  of  the  Ontario  distributers 
have  been  compelled  to  absorb  the  luxury 
tax  as  they  had  paid  it  on  cars  purchased 
but  which  were  not  sold  when  the  tax 
was  removed.  In  some  instances  the 
manufacturers  have  shared  the  absorp- 
tion of  the  tax  with  the  dealers  on  a 
fifty-fifty  basis. 

The  Toronto  dealers  were  not  over- 
stocked with  cars  when  business  opened 
in  February.  Recently  Cadillac  sales 
have  been  60  per  cent  of  a  year  ago  on 
closed  cars,  and  40  per  cent  on  open  cars. 
In  February  Franklin  business  approx- 
imated 50  per  cent  of  normal.  Motor 
trucks  started  selling  in  February,  the 
comprehensive  highway  program  which 
has  been  under  way  for  two  years  serv- 
ing as  a  good  stimulant.  The  Packard 
branch  has  made  recent  sales  to  indus- 
trial organizations,  as  well  as  to  organi- 
zations engaged  in  highway  construction. 

The  Hyslop  organization,  selling  Ca- 
dillacs for  the  province,  and  also  having 
a  large  accessory  department  with  sales- 
men traveling  all  of  Ontario,  has  found 
accessory  business  is  approximately  100 
per  cent.  Increased  sales  effort  has  been 
necessary  to  keep  it  at  this  figure. 

Expect   65,000  Output   in   1921 

Robert  H.  Combs,  operating  the  Prest- 
le  Co.  of  Canada,  Ltd.,  and  the  Na- 
tional Carbon  Co.,  which  manufactures 
Prest-O-Lite  batteries  for  Canada,  and 
Columbia  dry  cells,  estimates  that  80,000 
motor  cars  were  built  in  Canada  in  1920, 
and  that  Canada  has  factory  capacity  for 
150,000  automobiles  per  year.  The  pro- 
duction of  Canadian  factories  for  1921  is 
problematic  but  Combs  believes  it  will 
approximate  65,000  vehicles,  which  is 
15,000  less  than  last  year. 

The  leading  factories  producing  in  Ca- 
■  are  Ford,  McLaughlin,  Chevrolet, 
Willys -Overland,  Grey-Dort,  Studebaker, 
Maxwell,  Briscoe,  Chalmers,  and  two 
smaller  concerns.  Ford  has  capacity  for 
approximately  100,000  cars  per  year,  and 
estimates  on  the  capacity  of  some  of  the 
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others  are:  Grey-Dort  15,000;  Chevrolet, 
12,000;  McLaughlin,  10,000;  Willys-Over- 
land, 10,000;  and  Studebaker,  3500. 

There  are  in  Canada  four  truck  manu- 
facturers with  whom  business  is  slow. 

The  Prest-O-Lite  Co.  of  Canada,  and 
the  National  Carbon  Co.  are  located  in 
a  new  factory  finished  a  year  ago.  It  is 
a  modern  plant  in  every  respect,  fitted 
with  production  machinery.  The  dry 
cell  factory  is  working  at  100  per  cent 
and  the  starting  and  ignition  battery  de- 
partment at  40  to  50  per  cent. 

The  tire  business  in  Canada  has  been 
slowed  down  practically  the  same  as  in 
the  United  States.  This  applies  to  the 
Goodyear  Tire  &  Rubber  Co.,  the  Domi- 
nion Rubber  System,  which  is  the  United 
States,  Dunlop  Tire  &  Rubber  Co.,  and 
the  Gutta  Percha  Rubber  Co.  Firestone 
is  building  a  new  factory  in  Hamilton. 

Durant  to  Try  Out 

Experimental  Cars 

NEW  YORK,  March  8— W.  C.  Durant 
expects  to  have  completed  by  the  last 
of  this  month  the  experimental  cars 
which  will  be  given  thorough  tests  be- 
fore they  are  put  in  production  by  Du- 
rant Motors,  Inc.  No  details  regarding 
them  have  been  made  public  but  it  is  un- 
derstood there  will  be  two  models,  the 
lower  priced  of  which  will  sell  at  less 
than  $1000. 

While  many  cities  are  hoping  they  will 
get  one  of  the  Durant  factories  no  state- 
ment in  regard  to  locations  has  been 
made  since  the  decision  to  locate  one  in 
Flint  and  another  on  the  Pacific  coast. 
Even  the  Flint  site  has  not  been  settled 
upon. 

Durant  Motors  stock  is  now  quoted  on 
the  curb  market  at  around  20  and  it  is 
understood  there  will  be  another  issue 
of  100,000  shares  of  no  par  value  com- 
mon at  $20  a  share. 

Production  and  distribution  personnel 
are  being  built  up.  The  latest  announce- 
ment is  that  Roland  T.  Meacham  of 
Cleveland  has  been  appointed  Ohio  rep- 
resentative. 

Receiver  Seeks  Consent 

to  Forge  Company  Sale 

CLEVELAND,  March  7— Creditors 
and  stockholders  of  the  Forest  City 
Machine  &  Forge  Co.  have  been  directed 
to  show  cause  March  19  why  the  receiver, 
Francis  W.  Treadway,  should  not  sell  all 
the  assets  of  the  company  to  I.  T.  Kahn 
of  Cleveland  who  has  offered  $300,000  for 
them.  An  appraisal  made  last  June  fixed 
the  value  of  the  assets  including  land, 
buildings  and  machinery  at  $740,802. 

The  total  liabilities  of  the  company 
are  $352,195.  There  is  a  first  lien  of 
$57,500  against  the  property  on  the  pur- 
chase price  of  the  land  as  well  as  a 
mechanics  lien  for  $14,462  and  receiver's 
certificates  amounting  to  $15,000.  If 
Kahn's  offer  is  accepted,  there  will  be 
it  $200,000  for  distribution  among 
the  creditors.  The  receiver  states  that 
all  attempts  at  reorganization  have 
failed  and  that  he  has  been  unable  to 
get  any  other  offer  for  the  property. 
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Congress  Condemns 
Army  Car  Purchases 

More      Assertions      of     Wasteful 
Methods  Mad*; — Attack  Con- 
tracts Recently  Signed 

WASHINGTON,  March  8— Bitter  par- 
tisanship marked  the  final  report  of  the 
House  Select  Committee  on  Expenditures 
in  the  War  Department,  in  which  the 
policy  pursued  by  the  Secretary  of  War 
in  the  purchase  and  sale  of  automotive 
equipment  used  by  the  American  Expe- 
ditionary Forces  is  condemned.  The  Com- 
mittee contended  that  its  inquiry  "shows 
the  power  wielded  by  the  motor  indus- 
try, or  a  part  of  it  at  least,  through  the 
War  Industries  Board,  was  disadvan- 
tageous to  the  interests  of  the  Govern- 
ment in  time  of  war." 

The  majority  report  charges  that  mate- 
rial worth  millions  of  dollars  was  wasted 
and  misapplied,  that  the  War  Depart- 
ment failed  to  provide  adequate  motor 
equipment  for  the  overseas  forces,  that 
thousands  of  automobiles  and  trucks  were 
wrecked  because  of  the  lack  of  spare- 
parts,  that  tires  valued  at  from  $3,000.- 
000  to  $20,000,000  were  left  to  rot  at 
one  place  alone,  that  no  American-built 
tanks  reached  the  front,  and  that  the 
War  Department  paid  excessive  sums  for 
motor  equipment.  The  Graham  Commit- 
tee denounces  the  policy  pursued  by  the 
Secretary  of  War  in  still  purchasing 
trucks. 

The  Graham  Committee  was  divided 
along  party  lines.  The  minority  report 
contends  that  the  report  of  the  majority 
is  biased,  erroneous,  and  totally  mislead- 
ing. They  point  out  that  mistakes  were 
inevitable  in  the  great  war  and  that  the 
majority  gives  no  recognition  to  the  ac- 
complishments of  the  Army.  The  minor- 
ity claims  that  "the  majority  ignored  the 
fact  that  it  is  in  evidence  in  the  record 
that  the  shortages  (in  motor  transport 
equipment)  were  primarily  due  to  the 
lack  of  adequate  sea  transportation." 

In  this  public  denouncement  which  the 
committee  will  undoubtedly  spread  broad- 
cast, an  attack  is  made  upon  the  Secre- 
tary of  War  for  his  approval  of  an  order 
in  February,  1920,  over  the  objection  of 
the  Quartermaster  General,  for  the  pur- 
chase of  75  trucks,  known  as  the  "Mili 
tor,"  at  a  cost  price  of  $8,000  each,  to- 
taling with  additional  tiros  and  spare 
parts,  $726,000. 

The  committee  further  insists  that  the 
War  Department  "has  paid  out  to  the 
Militor  corporation  a  total  of  $1,280,213 
for  75  trucks,  whereas  the  same  com- 
pany offered  to  produce  500  trucks  for 
only  $271,000  more.  Eighty-one  Militor 
trucks  are  to  cost  $2,063,903.20. 

LOUISVILLE    STARTS    SALES 

LOUISVILLE,  March  7— Though  sales 
during  the  week  of  the  thirteenth  annual 
automotive  show  were  about  B0  per  cenl 
less  than  last  year,  according  to  conser- 
vative estimates,  they  have  increased 
since  the  close  and  a  general  revival  of 
trade   is  in   progress. 
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February  Production 
Shows  Large  Gaius 

Shortage  of  Materials  in  Two  Fac- 
tories Prevents  40  Per  Cent 
Increase 

DETROIT,  March  9  —  Indisputable 
evidence  of  the  upward  trend  of  the 
automotive  industry  is  reflected  in  the 
step-up  in  production  in  Detroit  terri- 
tory during  February  as  compared  with 
January,  reports  showing  a  total  pro- 
duction in  February  of  53,040  against 
14,615  the  previous  month.  These 
figures  include  31  factories  in  Detroit 
and  Michigan,  and  Willys-Overland  and 
Knight  plants  in  Toledo. 

What  appears  to  be  an  increase  of 
approximately  38,000  in  the  February 
figures,  includes  Ford  production  in 
Highland  Park  and  branches,  totalling 
35,000  cars  and  trucks,  about  10  per 
cent  of  which  were  trucks.  With  the 
Ford  figures  eliminated,  increase  in 
February  was  3425.  Ford  figures  were 
not  included  in  the  January  totals  be- 
cause the  Highland  Park  plant  was 
closed,  although,  according  to  a  state- 
ment by  Henry  Ford,  approximately 
30,000  cars  and  trucks  were  assembled 
in  the  assembly  branches. 

The  increase  was  general  throughout 
the  territory,  though  shai-p  decrease  has 
been  noted  in  the  figures  of  two  of  the 
largest  producers,  due  to  various  causes. 
This  prevented  what  otherwise  would 
have  been  an  increase  of  about  40  per 
cent  in  production  over  January.  The 
instances  of  decrease  were  not  due  to 
recession  in  demand,  but  rather  to.  lack 
of  certain  materials,  lack  of  complete 
working  organization  due  to  employees 
having  left  when  depression  became 
acute,  unbalanced  inventories  which 
forced  certain  departments  to  remain 
idle  while  others  were  working  steadily, 
and  similar  handicaps  brought  about  by 
the  long  period  of  depression. 
March  to  Extend  Increases 

That  March  production  will  be  far 
ahead  of  February,  with  all  indications 
pointing  to  steady  improvement,  is  cer- 
tain, in  the  opinion  of  leading  manu- 
facturers who  already  have  started  out 
on  greatly  increased  schedules.  Stude- 
baker  plants,  which  were  building  525 
of  the  larger  cars  in  the  Detroit  plant 
each  week  during  the  first  part  of  Feb- 
ruary, closed  the  month  with  a  total  in 
Detroit    of   2500   and    started    in    March 

I  on  a  schedule  of  665  weekly.  The 
plant  has  not  taken  all  the  men  back, 
but  rather  increased  working  time  to 
five  days  a  week  instead  of  four.  A 
schedule  of  five  and  a  half  days  will  be 
entered  on  April   1. 

Paige  production  in  February  jumped 
to  approximately  63  per  cent  of  normal, 
and  the  plant  is  now  operating  on  a 
75  per  cent  production  basis,  or  about 
72    cars    daily,    according    to    President 

II  M.  Jewett.  The  big  demand  for  cars, 
Jewett  said,  necessitates  a  gradual  step 
up  until  it  will  be  the  greatest  output 


Exports  of  Automobiles, 

Airplanes,  Trucks,  Farm  Tractors, 

Motorcycles  and  Parts  for  January,  1921,  and  Seven 

Previous  Months 

, Month    of 

Janu 

iry ,  , — Seven   Months 

Ending 

Jan , 

1920 

1921                              1920 

1921 

No.         Value 

No. 

Value       No.           Value 

No. 

Value 

2         $29,180 

17 

$114,775           36         $162,480 

53 

$216,955 

Airplane     Parts.  . 

43,060 

24,499            . .           215,266 

108,310 

Commercial   Cars 

1,720     2,726,264 

1,561 

2,516,639     9,785     19,555,452 

14,406 

24,543,916 

Motorcycles    .... 

2.398         664,288 

4,322 

1,473,390  16.365       4,513,391 

29,101 

6,529,051 

Passenger    Cars. 

8,004     8,977,926 

5,819 

6,893,541   48,203     52,523,854 

73,007 

90,311,365 

Parts,      not      in- 

cluding engines 

4,649.192 

9,679,295            .  .      27,337,219 

52,272.843 

Engines 

, Month   of 

Janu 

iry ,  , — Seven   Months 

Ending 

Jan s 

1920 

1921                              1920 

1921 

No.         Value 

No. 

Value       No.           Value 

No. 

Value 

Automobile,   gas. 

3,259       $539,269 

231 

$65,691   20,867     $3,145,669 

9,007 

$1,641,046 

Marine,    gas 

657     1,826,497 

792 

307,466     5,339        1,912,586 

4.858 

1,863,063 

Stationary,   gas. . 

2,058         291,821 

2,707 

612,842  15,562       2,096,982 

19,675 

3,684,035 

Tractor,  gas 

1.678     1,481,949 

1,578 

1,730,974  10,175       9.124,933 

12,368 

12  035,004 

Total      

7,652     2,495,536 

5,308 

2,716,973   51,943     16,280.170 

45,908 

19,223,148 

in  the  company's  history  by  April  1. 
It  is  expected  to  hit  normal,  90  to  100 
cars  daily,  in  a  few  days.  Paige  is 
building  trucks  only  on  orders,  though 
Jewett  reports  the  truck  end  as  "show- 
ing signs  of  life." 

Packard  reports  good  sales  demand, 
and  they  are  adding  to  the  working  force 
each  day.  Vice-President  Roberts  says 
trucks  are  moving  and  activity  in  that 
end  will  increase  steadily.  The  company 
produced  about  30  per  cent  of  normal 
in  February.  The  Dodge  plant  is  still 
down  and  officials  have  not  announced 
the  opening  date. 

Reo  is  again  working  4000  men  full 
time  and  1000  half  time.  The  plant 
built  about  2100  cars  and  speed  wagons 
during  February  in  ratio  of  three 
speed  wagons  to  one  car.  The  company 
is  now  producing  about  75  per  cent  of 
normal — approximately  120  daily. 

Hupp  built  about  700  cars  in  Febru- 
ary and  has  started  on  a  schedule  of 
1000  for  March.  Officials  report  a 
steady  improvement. 

Buick  is  working  65  per  cent  of  the 
normal  force  full  time  and  building  about 
200  cars  daily.  One  thousand  seven  hun- 
dred cars  went  to  owners  in  January 
and  2900  cars  in  February,  with  pros- 
pects for  March  of  double  that  total, 
according  to   A.   B.   Batterson. 

60  Per  Cent  for  Olds 

Olds  built  about  60  daily  in  February, 
chiefly  smaller  cars.  This  work  jumped 
to  90  daily,  yesterday's  output,  which 
is  about  60  per  cent  of  normal.  Dort 
is  moving  conservatively,  and  while 
dealers  report  many  prospects  and  im- 
proved actual  demand,  production  will  be 
increased  slowly  and  in  keeping  witli 
sales.  The  company  built  700  cars  in 
February. 

Chevrolet  is  working  a  full  force  part 
time  and  during  February  produced 
around  85  cars  daily. 

The  Hudson-Essex  February  output 
was  about  15  per  cent  of  normal. 


Banks  Would  Combine 

All  Willys'  Interests 

NEW  YORK,  March  9— Bankers'  com- 
mittees for  the  Willys  Corp.  and  the  Wil- 
lys-Overland Co.  are  working  together  to 
adjust  the  closely  interwoven  affairs  of 
the  two  companies.  Considerable  prog- 
ress in  this  direction  already  has  been 
made.  While  the  greatest  reticence  is 
maintained,  it  is  understood  that  nine- 
tenths  of  the  bank  creditors  already  have 
agreed  to  an  extension  of  time  for  the 
payment  of  loans.  In  the  case  of  the 
Willys  Corp.  this  extension  would  carry 
maturities  to  May  1. 

While  the  banking  interests  identified 
with  the  two  companies  are  by  no  means 
identical,  it  is  understood  that  they  are 
in  practical  agreement  on  what  should 
be  done.  So  far  as  can  be  learned,  their 
program  calls  for  a  consolidation  in  one 
corporation  of  all  the  interests  with 
which  John  N.  Willys  is  identified. 

No  More  Mails  for 

Car  Speed  Contests 

WASHINGTON,  March  9— Automobile 
manufacturers  and  dealers  staging  speed 
and  endurance  contests  in  the  transpor- 
tation of  mails  will  not  be  permitted  to 
carry  postal  matter  without  advance  au- 
thority in  each  case  from  the  Post  Office 
Department.  An  order  was  issued  here 
to-day  by  Otto  Praeger.  second  assistant 
postmaster  general,  advising  postmas- 
ters throughout  the  country  that  no  dis- 
patches of  mail  matter  for  tests  or  expe- 
rimental purposes  involving  automobiles, 
airplanes,  or  other  vehicles  will  be  per- 
mitted without  special  authority. 

Complaints  have  been  made  to  the 
Postmaster  General  that  persons  present- 
ing themselves  to  be  employees  of  the 
postal  service  have  applied  to  postmas- 
ters for  mail  matter  to  be  dispatched  on 
certain  test  trips  of  automobiles,  and 
also  for  mail  equipment. 
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INDUSTRIAL  NOTES 


Dwight  P.  Robinson  &  Co.,  Inc.,  engineers 
and  constructors  of  New  York,  has  opened 
branch  offices  in  Montreal  in  the  Dominion 
Express  Building.  Alexander  C.  Barker, 
vice-president,  is  in  charge  of  the  office. 

Hunter  Motor  Car  Co.,  which  recently  pur- 
chased a  site  at  Harrisburg,  Pa.,  will  begin 
production   of   passenger   cars   about    July    1. 

Auto  Specialties  Co.,  St.  Joseph,  Mich.,  has 
bought  the  patents  of  the  Burgess  Shock 
Absorber  Co.  and,  after  completing  Improve- 
ments of  the  plant,  will  enter  upon  the  man- 
ufacture  of   shock   absorbers. 

American  Broach  &  Machine  Co.,  Ann  Ar- 
bor, Mich.,  is  building  an  addition  which  will 
permit  of  employment  of  GO  men  in  addition 
to  the  present  factory  force  of  40. 

Independent  Pneumatic  Tool  Co.  has  moved 
the  location  of  its  Pittsburgh  office  to  71S 
Bessemer  Building. 

Michigan  Copper  &  Brass  Co.,  Detroit,  is 
working  on  a  production  15  per  cent  of 
normal. 

A.  C.  Mannweiler  Lamp  Co.,  Fort  Wayne, 
Ind.,  has  changed  its  name  to  the  Anthony 
Wayne  Lamp  Co.  and  has  moved  to  a  new 
location.  Additional  equipment  has  been  in- 
stalled and  the  company  is  now  in  a  position 
to  manufacture  large  lamps  of  all  types. 
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became  necessary  for  Dodge  Brothers 
engineers  to  construct  a  water  tower  146 
ft.  long,  32  ft.  wide  and  104  ft.  high.  This 
mammoth  tower  is  capable  of  cooling 
18,000  gal.  of  water  a  minute  from  a 
temperature  of  105  to  85  degrees  when 
the  outside  temperature  is  72  degrees  and 
the  relative  humidity  60.  It  makes  possi- 
ble the  repeated  use  of  the  same  supply 
of  water  with  a  loss  of  only  5  per  cent 
due  to  evaporation.  The  tower  is  of  sub- 
stantial type  and  is  capable  of  with- 
standing a  wind  velocity  of,  90  miles  an 
hour. 

Equally  remarkable  in  connection  with 
the  power  plant  is  the  fact  that  no  coal 
will  be  shoveled  in  and  no  ashes  shoveled 
out,  as  everything  is  to  be  operated  auto- 
matically. A  car  dumps  the  fuel  cargo 
into  a  hopper  and  another  car  comes 
along  and  receives  a  load  of  ashes. 
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Raueh  &  Lang  Occupies 

New  Chicopee  Factory 

SPRINGFIELD,  MASS.,  March  4— 
Rauch  &  Lang,  Inc.,  now  are  settled  in 
their  new  factory  located  on  a  14  acre 
tract  at  Chicopee  Falls.  The  plant  is 
entirely  new  and  was  built  and  equipped 
especially  for  the  manufacture  of  the 
Rauch  &  Lang  electric  automobile.  It 
has  approximately  100,000  ft.  of  floor 
space  on  one  floor  of  brick  and  steel 
saw  tooth  construction  with  an  open  area 
30  x  32  ft.  between  posts.  Construction 
engineers  have  declared  the  plant  one 
of  the  best  in  the  country  for  the  manu- 
facture of  automobiles. 

Bodies  are  being  built  by  the  Baker 
Rauch  &  Lang  Co.  of  Cleveland,  but  the 
chassis  parts  are  being  manufactured 
almost  entirely  at  Chicopee  Falls.  The 
company  reports  that  the  number  of 
orders  coming  in  exceeds  expectations 
and  it  looks  for  a  good  spring  business. 


Dodge  Power  Plant 

Ready  for  Service 

DETROIT,  March  4— The  new  $3,500,- 
000  power  plant,  one  of  the  units  in 
Dodge  Brothers  $8,000,000  expansion 
plan,  has  been  completed.  The  power 
plant  was  built  by  the  Dodge  Brothers 
construction  department  entirely  and 
safeguards  the  factory  against  future 
emergency  such  as  the  breakdown  of  the 
Detroit  Edison  plant  last  year,  upon 
which  practically  all  Detroit  factories 
were  dependent.  The  power  plant  is  de- 
lled  capacity  of  40,000 
K.  W.  and  requires  approximately  25,000 
gal.  of  water  a  minute  for  each  10,000 
K.   W,  unit. 

In  the  absence  of  a  natural  water  sup- 
ply near  the  factory  or  space  sufficient 
iblishing   a   cooling    reservoir,    it 


Reo  Sales  Company  Wins 

Appeal  in  Patent  Suit 

DETROIT,  March  7— The  United 
States  Circuit  Court  of  Appeals  for  the 
second  circuit  has  handed  down  a  deci- 
sion in  a  suit  brought  by  William  Bar- 
ber against  the  Otis  Motor  Sales  Co.  of 
Utica,  N.  Y.,  declaring  that  the  valve 
gear  used  in  automobiles  manufactured 
by  the  Reo  Motor  Car  Co.  does  not  in- 
fringe the  Barber  patent.  It  was  also 
held  that  the  Barber  patent  itself  was 
invalid.  This  litigation  has  been  pend- 
ing since  1915  when  Barber  brought  suit 
against  the  Reo  distributor  in  Utica  and 
won  the  case  under  such  circumstances 
that  he  claimed  that  the  decree  of  the 
Federal  court  of  that  district  was  also 
binding  upon  the  home  corporation  at 
Lansing,  Mich. 

Barber's  decree  was  affirmed  by  the 
United  States  Circuit  Court  of  Appeals, 
but  Barber  then  started  suit  against  the 
Reo  Motor  Car  Co.,  Inc.,  of  New  York, 
evidently  under  the  misapprehension 
that  it  was  the  parent  company  whereas 
it  is  only  a  sales  organization.  In  this 
case  he  sought  an  injunction  against  the 
exhibition  of  Reo  cars  at  the  New  York 
automobile  show  in  1917. 

The  New  York  suit  was  decided 
against  him  and  the  Michigan  suit  was 
deferred  pending  the  outcome  of  the 
litigation  in  the  east.  In  view  of  the 
apparent  conflict  between  the  two  Fed- 
eral courts  in  New  York  City,  the  Court 
"I"  Appeals  sent  the  Utica  case  back  for 
a  new  trial.  The  new  trial  was  given  in 
January  1918  and  on  May  20  the  Federal 
Court  of  Utica  again  sustained  the  Bar- 
ber patent.  The  defendant  again  ap- 
pealed  and  the  decision  of  the  Circuit 
Court  of  Appeals  in  its  favor  is  the  re- 
sult. 


U.    S.    TRUCK    GUARANTEES    PRICE 

CINCINNATI,  March  4— The  U.  S. 
Motor  Truck  Co.  has  guaranteed  its 
prices  against  decrease  until  July  1. 
This  announcement  was  contained  in  a 
letter  addressed  to  all  distributers,  deal- 
ers and  salesmen.  The  announced  pur- 
pose of  the  company  is  to  do  its  share 
in    stabilizing  the   automotive    industry. 


METAL  MARKETS 


STEEL  producers,  with  few  exceptions, 
feel  very  much  like  the  man  who  pre- 
pared a  sumptuous  feast  only  to  have  the 
guests  whom  he  had  bidden  to  his  festive 
board  disappoint  him.  For  weeks  and  weeks 
the  "independents"  had  been  carving  prices 
in  the  hope  that  they  would  bring  out  a 
crush  of  buyers.  When  the  latter  failed  to 
materialize,  at  least  one  of  the  "independ- 
ents" became  sufficiently  disturbed  to  an- 
nounce an  upward  revision  of  prices  "to  meet 
those  of  the  U.  S.  Steel  Corporation."  For 
all  that,  It  is  admitted  In  all  quarters  of 
the  steel  industry  that  further  downward 
readjustment  of  values  is  certain  to  come 
in  due  time.  It  is  deplorable,  however,  that 
orderly  progress  in  this  direction  Is  being 
retarded  by  what  old-timers  in  the  steel  mar- 
ket call  the  chronic  aversion  of  buyers  to 
placing  orders  in  a  declining  market.  It  is 
quite  possible  that  steel  prices  will  present 
still  more  of  a  crazy  quilt  In  point  of  varia- 
tion between  the  different  interests  before 
liquidation  in  production  as  well  as  in  values 
has  run  its  full  course.  This  liquidation, 
which  has  not  yet  been  completed  in  steel, 
appears  to  be  an  accomplished  fact  In  the 
pig  iron  market,  where  output  of  merchant 
furnaces  is  now  less  than  40  per  cent  of  ca- 
pacity. In  the  Middle  West,  strikes  In  union 
foundries  are  impeding  the  quickened  flow 
of  pig  iron  from  blast  furnaces  to  foundries, 
but  In  spite  of  this  untoward  factor  and  the 
light  melt  of  open  shops,  an  Improvement  In 
foundry  demand  is  noted.  Inquiry  for  sheets, 
perhaps  the  best  barometer  of  conditions  In 
the  automotive  Industries,  is  improving  very 
slowly  but  steadily.  There  has  been  much 
more  activity  in  the  market  for  sheet  bars, 
non-Integrated  sheet  mills  that  cater  to  the 
automotive  industries  and  that  depend  for 
their  supply  of  bars  upon  other  mills  now 
being  in  a  position  to  buy  at  prices  permit, 
ting  them  to  compete  with  more  chances  of 
success  for  sheet  business.  The  aluminum 
market   remains  dormant   so  far. 

Pig  Iron— Several  inquiries  for  foundry  and 
malleable  iron  from  automotive  foundries  are 
in  the  market.  Prices  appear  to  have  reached 
very  near  bottom.  Recent  Interstate  Com- 
merce Commission  decisions,  refusing  sus- 
pension of  higher  freight  rates  on  ores  from 
certain  mining  points  to  Lake  Superior  ports, 
make  it  doubtful  whether  the  generally 
looked  for  cut  in  ore  prices  can  be  made  such 
as  to  lessen  iron  production  costs  materially. 

Steel— Sheet  bars  are  reported  to  have  been 
sold  at  as  low  as  $35.  Offers  of  wire  rods  at 
$47  failed  to  find  buyers.  So  far  there  has 
not  been  sufficient  fresh  inquiry  for  cold- 
rolled  strip  steel  from  automotive  sources  to 
bring  about  the  establishment  of  a  depend- 
able market  level  under  the  eli 
of  things,  but  cold-rolled  strip  steel  producers 
are  in  a  flexible  mood  of  mind,  and.  when 
business  in  worth-while  tonnages  is  once 
offered,  surprisingly  low  prices  will  be  forth- 
coming as  the  result  of  genuine  competition. 
Sheel  pi  Ices  continue  in  a  i  tate  of  flux,  but 
Sheet  mills  specializing  in  highly  finished  au- 
tomobile sheets  are  anxious  for  ordi  I 

Aluminum — Virgin  ingots,  98  to  99  per  cent, 
have   been   offered   in   the   "outside"    m 
at  as  low  as  23c.     The  market   is  decidedly 
n'air. 

Copper — Strenuous  competition  has  set  In 
between  two  of  the  leading  interests  and,  as 
a  result,  ]2%e.  has  become  merely  a  basis 
for  cutting  under  when  business  offers. 

Lead— Following  sales   at  as   low  as   3.75i 
in.    market  strengthened  and  4c,   New 
Is  now  an  Inside  price.     Foreign  competition 
has  been   eliminated. 
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Hayes  Mfg.  Co.  reports  a  loss  of  $1S9.328.28 
for  1920  in  the  report  as  of  Dec.  31.  This, 
with  other  deductions,  wiped  out  the  surplus 
and  leaves  a  deficit  of  $129,936.54.  The  com- 
pany had  a  surplus  of  $142,770.33  at  the  be- 
ginning of  the  year,  from  which  preferred 
dividends  of  $59.48S  and  common  dividends 
of  $22,500  were  deducted.  Current  assets 
Dec.  31  amounted  to  $1,109,112.25.  of  which 
$1,002,920.34  is  credited  to  inventories  calcu- 
lated on  market  value.  Current  liabilities 
total  $191,955.40.  Accounts  payable  were  $97,- 
614.61;  accounts  receivable,  $9S,541.01,  and 
cash  on  hand,  $10,150.70.  Reserve  for  depre- 
ciation was  $392,106.68.  President  H.  H. 
Smith  reported  the  shutting  down  of  the 
plant  had  proved  disastrous. 

Motor  Wheel  Corp.  report  as  of  Pec.  31 
shows  total  assets  of  $9,629,942.29.  Current 
assets  of  $4,479.3S1.74  include  inventories  on 
hand  and  in  transit  of  $2,S91,S22.48;  notes  and 
accounts  receivable,  less  reserve,  $S6S,3S5.66; 
Liberty  Bonds,  at  market  value,  $54,114.85, 
accrued  interest  $2,429.87;  cash  and  short- 
term  bankers'  acceptances  $662,628. 8S.  Cur- 
rent liabilities  include  accounts  payable. 
$79,785.96;  accrued  wages,  $46,699.47;  accrued 
local  taxes.  $26,037.01;  provision  for  Federal 
income  and  profits  tax.    $112,035.74. 

Michgan  Stamping  Co.  reports  sales  total- 
ling $4,804,143.56  and  profits  of  $441,456.06  in 
its  annual  statement.  Total  assets  are  listed 
at  $4. 352. SSI. 19  and  surplus  is  $316,974.71.  Ac- 
counts payable  total  $159,S92.0S;  accounts 
receivable,  $664,195.64;  Government  bonds  are 
listed  at  $172,886.  land  contracts  at  $143.4^7  :■:• 
and  inventories,  $1.346. 679. S5. 

Stromberg  Carburetor  Co.  has  passed  the 
quarterly  dividend  on  common  stock.  The 
company  paid  a  dividend  of  50  cents  in  the 
December  quarter.  Xet  profits  for  1920  oper- 
ations, after  all  allowances,  were  estimated 
at  $410,000,  or  $5.45  a  share,  on  the  75,000 
shares  of  capital   stock   outstanding. 

Wire  Wheel  Corp  of  America  reports  net 
sales  for  1920  as  $3,234,100.  as  compared  with 
$2.SS5.474  in  1919.  Profits  before  deductions 
for  patent  depreciation  and  dividends 
amounted  to  $485,825.  all  Federal  taxes  and 
other  depreciation  being  deducted.  The  bal- 
ance sheet  shows  a  surplus  of  $1,563,686. 

Acason  Motor  Truck  Co.  will  increase  its 
capital  stock  $150,000  by  the  issuance  of  S 
per  cent  cumulative  preferred  stock  in  de- 
nominations of  $10  a  share.  The  issue  will 
be  disposed  of  through  the  company's  con- 
nections to  eliminate   orokerage  charges. 

Atlas  Drop  Forge  Co.,  Lansing,  Mich.,  re- 
ports earnings  in  1920  of  $364,311.37  and  total 
assets  $935,174.07.  with  current  assets  $689, 
215.67.  Inventory  is  given  as  $S6,673.S1  and 
rves  on  Federal  taxes  $131,468.21. 

Continental  Motors  Corp.  lias  passed  the 
quarterly  dividend  on  its  common  stock  due 
at  this  time.  In  the  last  quarter  a  <lividend 
of  1  per  cent  and  in  the  previous  three- 
quarters  2  per  cent  was  paid. 

Hendee  Mfg.  Co.  has  declared  a  regular 
quart,  i  I  Send  of  l:'i  per  cent  on  pre- 
ferred  stock   payable    April    1. 

I5ILTWELL  LOSS  INCREASES 

AKRON,  March  7— The  State  Savings 
&  Trust  Co.  of  Akron,  and  the  Merchants 
National  Bank  of  Massillon,  receivers 
for  the  Biltwell  Tire  and  Rubber  Co.  of 
Barberton,  report  a  net  loss  of  $40,000 
in  operating-  expenses  since  they  assumed 
control  of  the  plant  and  were  named  re- 
ceivers on  July  26,  1920. 

The   net  loss   covers   the   period   from 
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July  26,  1920,  to  February  5,  1921.  As- 
sets of  the  company  including  materials, 
cash  and  accounts  receivable,  total  $150,- 
219.34  and  liabilities  have  increased  to 
$190,504.65.  The  loss  consists  princi- 
pally of  contractual  obligations  for  raw 
materials,  and  depreciation  in  invento- 
ries, it  is  stated. 

Chandler  Sales  Gain, 

Net  Profits  Fall  Off 

NEW  YORK,  March  4— Chandler 
Motor  Car  Co.  in  its  report  for  1920 
shows  gross  profits  of  $9,440,000,  which 
compares  with  $6,650,000  in  1919.  Net 
profits  after  all  deductions  amounted  to 
$4,213,000,  equivalent  to  about  $15  a 
share  on  the  280,000  shares  of  capital 
stock.  In  1919  profits  were  $5,652,000, 
or  $26.92  a  share  on  the  210,000  shares 
then  outstanding.  The  amount  reserved 
for  taxes  in  1920  is  $2,428,250,  while 
the  amount  written  off  for  inventory  de- 
preciation was  $736,139.  The  company 
also  established  a  loss  of  $165,702  dur- 
ing the  year  through  the  sale  of  Liberty 
bonds. 

Inventories  are  carried  at  $6,524,000 
in  the  general  balance  sheet  as  of  Dec. 
31,  1920,  which  compares  with  $4,302,- 
000  in  1919.  Cash  on  hand  increased  to 
$940,000  from  $66,541.  The  profit  and 
loss  surplus  at  the  end  of  the  year 
totaled  $5,971,000  as  against  $7,225,000 
in  1919.  The  latter  total  was  figured 
before  allowance  for  Federal  taxes. 

Total  sales  for  the  year  were  $38,757,- 
501.89,  a  gain  of  about  $11,000,000  over 
the  $27,866,967.13  total  in  1919,  said 
President  F.  C.  Chandler  in  his  remarks 
to  stockholders.  Business  prospects  for 
1921  have  shown  considerable  improve- 
ment, he  said,  since  Jan.  1. 

JORGENSEN   POSITION   GOOD 

WAUPACA,  WIS.,  March  7— Satis- 
factory reports  on  the  condition  of  its 
affairs  were  made  to  the  stockholders 
of  the  Jorgensen  Mfg.  Co.  at  its  annual 
meeting.  The  assets  total  $266,397, 
about  half  of  which  is  in  cash  and  ac- 
counts receivable.  The  total  current 
liabilities  are  only  $20,581,  including  a 
mortgage  on  the  property  and  unpaid 
dividends.  Charles  L.  Bryden  of  Berlin, 
Wis.,  and  E.  H.  Jones  of  Weyauwega, 
Wis.,  were  elected  to  the  board  of  di- 
rectors. F.  Jorgensen,  C.  H.  Jorgensen 
and  Julius  C.  Jorgensen,  who  have  con- 
ducted the  business  of  the  company 
since  it  "was  organized,  were  unani- 
mously re-elected. 
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TO    LIQUIDATE    INTERLOCKING 

AKRON,  March  10 — The  receivership 
for  the  Interlocking  Cord  Tire  Co.,  made 
temporary  by  the  local  courts  Jan.  17, 
has  been  made  permanent,  and  Elihu 
Harpham,  receiver,  has  been  directed 
by  the  court  to  liquidate  the  affairs  of 
the  concern,  which  has  assets  not  exceed- 
ing $150,000  and  liabilities,  including 
judgments  held  by  creditors,  exceeding 
$350,000.  Talk  of  the  fo»mation  of  a 
new  company  to  take  over  the  plant  is 
being  indulged  in  but  it  was  not  regarded 
as  serious  by  the  rubber  trade  here. 


NEW  YORK,  March  10— The  inaugu- 
ration of  Mr.  Harding  and  the  delibera- 
tions of  the  Supreme  Council  in  London 
last  week  apparently  had  no  significant 
effects  in  financial  circles.  The  foreign 
exchange  market  was  quiet  and  steady, 
with  a  firmer  tone  toward  the  end  of  the 
week,  while  the  bond  and  stock  markets 
declined,  but  only  fractionally.  The 
Stock  Exchange  on  last  Saturday  expe- 
rienced the  quietest  day  in  nearly  seven 
months.  Sales  for  the  day  at  146,200 
shares  compared  with  126,160  on  Satur- 
day, August  14,  1920. 

The  money  market  was  also  quiet, 
with  call  money  firm  at  7  per  cent,  and 
with  a  range  of  6  per  cent  to  7  per  cent. 
While  funds  were  said  to  be  plentiful  in 
the  call  market,  there  were,  on  the  other 
hand,  few  offerings  in  the  time  market, 
and  transactions  were  light,  with  rates 
unchanged  from  the  week  before. 

Loans  of  the  New  York  Associated 
Banks  declined  $17,782,000,  making  a 
total  reduction  in  loans  since  October  16 
of  $515,013,000.  Excess  reserves  over 
legal  requirements  at  $3,983,650  marked 
a  decline  for  the  week  of  $10,357,330. 
Net  demand  deposits  increased  $21,- 
415,000. 

The  ratio  of  total  reserves  to  deposits 
and  Federal  Reserve  note  liabilities  com- 
bined, for  the  New  York  Federal  Reserve 
Bank,  was  the  highest  since  last  Septem- 
ber. The  ratio  was  42.2  per  cent,  as 
against  40.5  per  cent  the  week  before. 
Total  gold  reserves  increased  $24,994,000, 
and  total  cash  reserves  $23,210,000.  To- 
tal bills  on  hand  .declined  $29,847,000, 
total  earning  assets  $27,855,000,  and  net 
deposits  $9,389,000. 

The  Federal  Reserve  banks  as  a  whole 
continued  the  steady  progress  which  was 
interrupted  the  week  before  for  the  first 
time  this  year.  Re-discounts  declined 
nearly  $45,000,000.  to  the  lowest  point 
for  the  year.  Gold  reserves  increased 
$22,777,000,  while  net  deposits  declined 
$34,800,000,  and  Federal  Reserve  notes 
in  circulation  $9,095,000.  As  a  result, 
the  ratio  of  gold  reserves  to  Federal 
Reserve  notes  in  circulation,  after  setting 
aside  35  per  cent  against  net  deposits,  in- 
creased from  58.1  per  cent  to  59.3  per 
cent. 

JOHNSON     RECEIVER     APPOINTED 

SOUTH  BEND,  IND.,  March  7— The 
Union  Trust  Co.  has  been  appointed  re- 
ceiver for  the  Johnson  Motor  Wheel  Co., 
which  offered  no  objection  to  the  ap- 
pointment. The  receiver  was  directed  to 
carry  on  operations  and  to  work  up  the 
inventory  now  on  hand.  The  company 
has  a  total  indebtedness  of  $200,000, 
most  of  it  bank  and  merchandise  claims. 
A  creditors'  committee  was  appointed 
in  December  and  decided  to  accept  notes 
payable  Oct.  1,  1921,  providing  the  com- 
pany would  levy  an  assessment  against 
the  stockholders  to  raise  $125,000.  This 
the  stockholders  refused  to  do. 
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Men  of  the  Industry 


Robert  S.  Wilson  who  has  been  manager  of 
the  truck  tire  department  of  the  Goodyear 
Tire  &  Rubber  Co.  has  been  promoted  to  the 
position  of  manager  of  the  western  division 
with  headquarters  in  Chicago.  His  territory 
will  .over  10  states.  Wilson,  is  a  Princeton 
graduate,  joined  Goodyear  in  1912.  His  first 
work  was  checking  inventories.  He  became 
manager  of  the  solid  tire  department  in  1917 
and  with  the  advent  of  the  pneumatic  tire 
for  trucks,  his  duties  were  broadened  to 
include    the     entire     truck    tire     department. 

Harry  Wilkin  Perry  has  resigned  as  general 
manager  of  the  Trailer  .Manufacturers  Asso- 
ciation of  America.  His  resignation  will  be- 
effective  as  soon  as  his  successor  has 
been  appointed.  Perry  became  manager  of 
the  Association  when  it  was  organized  two 
years  ago  going  there  from  the  Xational  Auto- 
mobile Chamber  of  Commerce  where  he  had 
served  for  eight  year.-,  as  secretary  of  the 
i  Truck.  Good  Roads.  Export  and  Legis- 
lative  committees. 

J.  P.  Matthews  is  now  in  active  charge  of 
the  Midwest  Rubber  Manufacturers'  Associa- 
tion as  secretary  and  general  manager.  He 
was  tor  several  years  general  purchasing 
agent  for  the  Mason  Tire  &  Rubber  Co., 
during  the  course  of  which  employment  he 
visited  the  Straits  Settlements  to  investigate 
the  crude  rubber  situation. 

Robert  E.  Page  who  recently  has  been 
engaged  in  field  organization  work  for  the 
Hawkeye  Truck  Co.  and  the  Nelson  Motor 
Truck  Co.  and  who  formerly  was  in  the 
foreign  sales  organization  of  Dodge  Bros,  has 
been  appointed  general  sales  manager  of  the 
O'Conrell  Motor  Truck  Co.  of  Chicago.  He 
will  undertake  at  once  the  building  up  of  a 
lonal  sales  organization  for  this  company. 

N.  H.  Van  Sicklen,  Jr.,  vice-president  of 
the  Van  Sicklen  Speedometer  Co.,  will  be  in 
charge  of  the  Elgin,  111.,  plant,  following  its 
r  ption  by  Stewart-Warner.  His  first  as- 
sistant will  he  Kdward  McDonough.  George 
Underwood,  former  superintendent,  retires. 
It  has  been  decided  to  remove  the  sales  office 
from   Elgin    to  Chicago. 

J.  M.  Dine  has  been  appointed  vice-presi- 
dent and  general  manager  of  the  Oldfield 
Tire  Co.  of  Akron.  He  has  been  identified 
with  the  rubber  industry  for  fourteen  years, 
first  with  Goodyear  and  then  with  Firestone. 
Officers  chosen  were  B.  M.  Robinson. 
secretary;  H.  L.  Allsopp,  treasurer,  and  M.  E. 
Moffett,  assistant  treasurer. 

R.  H.  Johnston,  who  has  been  vice-presi- 
d.  ni  .,!  the  White  Motor  Co.  with  headquar- 
ters in  Washington,  has  resigned,  to  enter 
the      ■  inking    business     in     New 

Fork.  He  formerly  was  manager  of  the 
White  branch    In    New    York   and   president  of 

the  New  York  Dealers  Assn. 

T.    W.    Van    Sickle,   for   several   years  sales 
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for  the  past  nine  years,  has  joined  the  Kelly- 
Springfield  Tire  Co.  and  is  in  charge  of  the 
engineering  service  department  at  the  main 
offices,   New  York. 

W.  R.  Campbell,  who  has  been  acting  tem- 
porarily as  treasurer  of  the  Ford  Motor  Co 
has  definitely  decided  not  to  serve  perma- 
nently in  that  capacity  and  it  is  understood 
he  will  return  to  the  Canadian  plant  of 
which  he  has  been  in  charge  for  some  time. 

Howard  VV.  Maxham  has  resigned  as  su- 
perintendent of  automotive  transportation 
with  the  American  Bosch  Magneto  Corp.  to 
take  charge  of  the  maintenance  department 
at  the  Amesbury,  Mass.,  plant  of  Gray  & 
Davis,   Inc. 

W,  H.  Holmes,  advertising  manager  of  the 
Packard  Motor  Car  Co..  has  left  that  organi- 
zation and  will  enter  the  advertising  agency 
field  April  1.  His  resignation  was  tendered 
Monday    and    became    effective    immediately. 

Archibald  Black,  of  the  firm  of  A.  &  D.  R. 
Black,  consulting  engineers,  Washington, 
D.  C,  has  been  appointed  an  aeronautical 
engineer  with  the  United  States  air-mail 
service. 

H.  A.  Longshore,  vice-president,  and  Frank 
B.  Wilson,  advertising  manager  of  the  Cli- 
max Rubber  Co.,  Columbus,  have  established 
executive  offices  in  New  York  at  505  Fifth 
Avenue. 

R.  T.  Walsh,  formerly  advertising  manager 
of  the  King  Motor  Car  Co.  and  later  with 
the  Apex  Motor  Corp.,  has  joined  the  organi- 
zation of  the  Service  Corp.  in  the  Detroit 
branch. 

B.  Moss  McJ<enzie  has  resigned  as  general 
purchasing  agent  of  the  Ford  Motor  Co.  of 
Canada.  He  has  not  announced  the  reason 
for  his  retirement  nor  his  plans  for  the 
future. 

W.  G.  Torrance,  formerly  with  the  pur- 
■  hasing  department  of  the  Timken-Detroit 
Axle  Co.,  has  taken  over  the  sales  end  of  the 
Lincoln  Steel  Products  Corp.,  Detroit. 

Hubert  E.  Hartman,  assistant  secretary 
and  general  attorney  for  the  Ford  Motor  Co., 
rs  his  connection,  March  15,  to  enter 
business  for  himself. 

L.  F.  Joliat  has  been  made  manager  of  the 
Detroit  branch  of  the  Miller  Rubber  Co. 
Joliat  comes  to  Detroit  from  Cleveland, 
where  he  was  with  the  Goodrich  organization. 

John  H.  Samuels  has  been  appointed  St. 
Louis  district  representative  for  the  Midwest 
Engine  Co.  Samuels  was  formerly  with  the 
tractor  plant  of  the  Moline  Plow  Co. 

C.  J.    Welch,  assistant    general  sales  man- 

■■'    the    i  nited   States   Rubber  Co.,   has 
been  elected  a  director  of  the  company. 

W.  H.  Van  Dervoort 

Succumbs  to  Illness 

MOI.IXK,  ILL.,  March  7— W.  H.  Van 
Dervoort,  head  of  the  R.  &  V.  industries 
in  East  Moline,  died  at  the  family  home 
in  Moline,  after  a  year's  illness.  He  was 
52  years  old  and  for  22  years  had  been 
in  partnership  with  0.  J.  Root  his  for- 
mer classmate,  in  manufacture  of  gaso- 
line engines  and  automobiles. 

He  was  born  in  Ypsilanti,  Mich.,  Feb. 
28,  1869,  graduated  from  the  mechanical 
engineering  department  of  Michigan 
Agricultural  College  and  took  post-grad- 
uate work  at  Cornell.     He  returned  to 
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Michigan  as  instructor  and  later  went  to 
the  University  of  Illinois  as  assistant 
professor  of  mechanical  engineering.  In 
1899  he  quit  pedagogy  to  establish  the 
first  factory  in  Champaign.  Two  years 
later  the  R.  &  V.  plant  moved  to  East 
Moline  where  it  has  since  been  located. 

During  the  war  he  was  a  member  of 
the  munitions  standard  board  and  of  the 
national  war  labor  conference  board.  In 
1919  he  was  a  member  of  the  board  of 
five  sent  abroad  to  study  industrial  con- 
ditions in  Europe.  He  had  been  presi- 
dent of  the  Society  of  Automobile  En- 
gineers and  a  member  of  the  committee 
on  management  of  the  American  Motor 
Car  Association,  which  later  became  the 
Automobile  Chamber  of  Commerce. 

Dayton  Section  S.  A.  E. 

to  Discuss  Aviation 

DAYTON,  OHIO,  March  9— The  Day- 
ton section  of  the  Society  of  Automotive 
Engineers  will  meet  March  22  at  the 
Engineer's  Club.  Four  talks  on  aviation 
development  will  be  given.  G.  M.  Wil- 
liams, general  manager  of  the  Dayton 
Wright  Airplane  Co.  will  talk  on  com- 
mercial aviation,  covering  accomplish- 
ments in  this  line  since  the  armistice. 

C.  F.  Taylor,  the  engineer  in  charge  of 
the  power  plant  laboratory  at  McCook 
Field,  will  discuss  developments  in  power 
plants  and  in  fuels  which  have  made 
possible  flights  at  high  altitudes,  increase 
in  compression  ratios,  and  increase  in 
engine  size  and  efficiency. 

Propeller  construction  will  be  treated 
by  F.  W.  Caldwell,  chief  of  the  propeller 
branch  at  McCook  Field.  Lieut.  C.  N. 
Monteith,  chief  of  the  airplane  section 
at  McCook  Field,  will  speak  on  aircraft 
design  and  performance,  paying  partic- 
ular attention  to  the  newer  phases  of 
airplane  construction. 

DETROIT   COST   CHAPTER   FORMED 

DETROIT,  March  4—  Detroit  Chapter 
of  the  Industrial  Cost  Association  was 
organized  at  a  meeting  attended  by  a 
score  of  officials  connected  with  various 
Detroit  plants  held  at  the  Tuller  Hotel 
Wednesday.  J.  W.  Stannard  of  the 
American  Auto  Parts  Co.  was  elected 
chairman;  E.  M.  Brown  of  the  American 
Blower  Co.,  vice-chairman;  and  A.  Rae 
DuBell,  secretary-treasurer  of  the 
Adams  X-Ray  Co.  was  named  secretary- 
treasurer. 

Waller  Crow,  secretary  of  the  Schaffer 
Engineering  &  Equipment  Co.,  Pitts- 
burgh, spoke  briefly  in  outlining  the  aims 
of  the  association. 

A.  A.  Alles,  Jr.,  secretary  and  treas- 
urer of  the  National  Association,  told  of 
the  steps  taken  thus  far  and  read  a  long 
list  of  executives  who  were  members. 

WOULD   FIGHT  OHIO   BILLS 

CLEVELAND,  March  5— Ohio  auto- 
mobile interests — producer,  distributor 
and  retailer— were  urged  to  unite  their 
activities  in  a  common  fight  to  prevent 
the  automobile  and  truck  being  taxed  off 
the  highways,  at  a  meeting  of  the  Au- 
tomotive  Association  of  the  Chamber  of 
Commerce. 
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SHOWS 

Mar.  12-19 — Boston,  Annual  Au- 
tomobile Show,  Mechanics 
Bldg.  and  South  Armory. 

Mar.  14-19 — Omaha,  Annual  Au- 
tomobile Show,  Omaha 
Automobile  Trade  Ass'n, 
Inc.,  Omaha  Auditorium, 
C.    G.    Powell,    Mgr. 

Mar.  14-19 — Washington,  Annual 
Automobile  Show,  Wash- 
ington Automobile  Dealers' 
Ass'n,  Rudolph  Jose, 
Chmn. 

Mar.  19-26 — Detroit,  Annual 
Automobile  Show,  Detroit 
Automobile  Dealers'  Ass'n, 
Morgan-Wright    Building. 

April  3-9 — Denver,  Annual  Auto- 
mobile  Show,   Auditorium. 

April  4-9 — Seattle,  Annual  Auto- 
mobile Show.  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 

FOREIGN  8HOW8 

Mar.  23-28 — Witwatersrand  Ag- 
ricultural Show  including 
machinery  and  motors 
sections. 
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April.  1921 — Sofia.  Bulgaria, 
Tractor  Trials,  under  the 
Bulgarian  Ministry  of 
Agriculture. 

20  -  May  5  —  Mexico  City, 
Mexican  Automobile  Show, 
National  Theatre  Bldg. 
28,  1921  —  Czecho-  Slovak 
International  Automobile 
Exposition  of  Cars. 
Trucks,  Tractors,  Motor- 
cycles and  Equipment. 
Prague. 

28-June  8 — International 
Automobile  Exhibition. 
Basle,   Switzerland. 

June,  1921 — Reykjavik,  Iceland, 
Agricultural  Exhibition — 
Agricultural  Machinery- 
Icelander  Agricultural  So- 
ciety, Reykjavik,  Iceland. 
5-16 — Paris,  France,  Paris 
Motor  Show.  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
I'Automobile,  61.  Rue  Per- 
gol£se.   Paris. 

4-12  —  London,  British 
Motor  Show,  Society 
Motor  Mfrs.   and   Traders. 


Apr. 


May 


May 


Oct. 


Nov. 


CONVENTIONS 

May  4-7  —  Cleveland,  National 
Foreign    Trade   Council. 

Mav  17-19 — Buffalo,  Convention 
of  Factory  Service  Mana- 
gers, Auspices  of  Service 
Committee,  N.  A.  C.  C. 

May  24-2S  —  West  Baden,  Ind., 
Summer  Meeting  Society 
of  Automotive  Engineers, 
West  Baden  Springs  Hotel. 

Oct.  12-14.  1921 — Chicago 
Twenty-eighth  Annual 
Convention  National  Im- 
plement &  Vehicle  Ass'n. 

RACES 
July  24 — Grand  Prix,  Le  Mans. 

S.   A.    E.    MEETINGS 

Boston  section — March  18 — En- 
gineers' Club. 

Buffalo  section— April  19— Paper 
on  "Carbureter  Perform- 
ance," by  F.  C.  Mock. 

Dayton  section — May  3. 
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Detroit  section — March  25 — Dis- 
cussion of  "The  Relation 
Between  the  Industry 
and  the  Department  of 
Engineering  Research  of 
the  University  of  Michi- 
gan," by  Prof.  E.  A. 
White.  Detroit  Board  of 
Commerce. 

Metropolitan  section — March  16 
— Paper  on  "Brakes,"  by 
H.  G.  Farwell.  Automobile 
Club  of  America. 

Metropolitan  section — April  14 
— Paper  on  "Low  Grade 
Fuel  Carburetion,"  bv  A. 
H.  Beach. 

Minneapolis  section  —  April  6  — 
Discussion  of  repair  equip- 
ment. 

Washington  section — March  IS 
— Highway  and  Highway 
Transport  Trading.  Cos- 
mos Club. 

Washington  section — April  1 — 
Aeronautical  Engineering 
Session. 


Duesenberg  Team  Enters 
for  French  Grand  Prix 

PARIS,  Feb.  28 — (Special  Corre- 
spondence)—~By  reason  of  the  formal 
entry  to-day  of  a  team  of  four  Duesen- 
berg cars  in  the  French  Grand  Prix  race, 
on  July  25,  immense  additional  interest 
is  given  to  the  French  classic.  Two  of 
the  Duesenbergs  will  be  in  the  hands  of 
American  drivers  and  two  in  the  hands 
of  Frenchmen,  the  persons  selected,  be- 
cause of  their  knowledge  of  local  condi- 
tions, being  Albert  Guyot  and  the  ama- 
teur driver  M.  Inghibert.  The  latter 
was  scheduled  to  drive  a  Ballot  in  the 
French  race,  but  abandoned  this  mount 
in   favor  of  the  Duesenberg  eight  head. 

This  is  the  first  occasion  on  which  a 
modern  American  racing  team  has  lined 
up  in  an  important  European  automobile 
race,  and  the  encounter  is  looked  upon 
with  unusual  interest  for  while  the 
American  machines  which  were  sent  to 
Europe  fifteen  years  ago  were  decidedly 
inferior,  it  is  admitted  that  modern 
American  racing  cars  are  capable  of 
holding  their  own  with  the  best  in  Eu- 
rope. 

The  number  of  starters  in  the  Grand 
Prix  now  stands  at  19,  as  follows:  4 
Ballot,  3  Darracq,  2  Sunbeam,  2  Tal- 
bot-Darracq,  3  Fiat,  1  Mathis,  4  Duesen- 
berg. There  is  a  possibility  of  a  team 
of  three  Italian  Itala  cars  being  entered 
and  one  each  from  the  Belgian  firms 
of  D'Aoust  and  Abadal. 

BRITISH  SHOW  DATE  SET 

LONDON,  Feb.  25—  (Special  Corre- 
spondence)— The  Society  of  Motor 
Manufacturers  and  Traders  have  fixed 
their  car  show  for  the  dates  Nov.  4  to  12 
inclusive.  It  will  be  preceded  by  the 
French  (Paris)  show  and  will  be  fol- 
lowed in  December  by  the  Belgian  show. 
It  is  not  announced  whether  the  British 
car  show  will  be  held  at  Olympia  or,  as 
last  time,  jointly   at   Olympia   and   the 


White  City.  A  section  of  the  trade  would 
prefer  the  show  to  be  held  solely  at  the 
White  City  rather  than  in  two  sections, 
and  there  is  plenty  of  space  at  White 
City  for  the  complete  show. 

Mexico  Sets  Show  Date 

from  April  20  to  May  5 

NEW  YORK,  March  7 — Confirmation 
that  the  date  of  the  first  automotive  ex- 
hibition in  Mexico  City  will  be  April  20 
to  May  5  has  been  obtained  by  El  Au- 
tomovil  Americano,  the  Spanish  auto- 
motive publication  of  the  Class  Journal 
Co.  The  show  date  was  originally  set 
to  be  April  10  to  25  and  in  an  announce- 
ment by  the  Bureau  of  Foreign  and  Do- 
mestic Commerce  the  first  week  in  April 
was  given.  However,  the  later  date  has 
been  finally  chosen,  as  was  revealed  in 
the  telegram  from  the  show  manage- 
ment. Passenger  cars,  motor  trucks, 
tractors  and  equipment  lines  will  be  ex- 
hibited in  the  new  National  Theater 
Building  which  is  being  thrown  open  to 
the  public  for  the  first  time.  Informa- 
tion from  the  show  management  is  that 
practically  all  of  the  45  American  cars 
represented  in  Mexico  City  will  be  ex- 
hibited. 

AUSTRALIA  CUTS  WHEEL  TAX 

OTTAWA,  ONT..  March  5— Ottawa 
Trade  and  Commerce  Department  is  ad- 
vised that  Customs  regulations  for  Aus- 
tralia in  regard  to  motor  car  wheels  have 
been  modified.  By  the  order  of  the  Min- 
ister of  Trade  and  Custom  there,  wheels 
made  expressly  for  and  usable  only  with 
motor  cars  shall  be  classed  for  Austra- 
lian tariff  purposes  under  the  item  ap- 
plicable to  motor  car  chassis.  The  order 
went  into  effect  Nov.  30.  The  effect  of 
this  order  is  to  reduce  the  British  duty 
on  motor  car  wheels  imported  separately 
or  loose,  from  40  to  IV2  per  cent  and  on 
Canadian  and  other  wheels  from  56  to 
17%  per  cent  ad  valorem. 


S.A.E.  Book  New  York 

and  Detroit  Speakers 

NEW  YORK,  March  7— The  Metro- 
politan Section  of  the  S.  A.  E.  at  a 
meeting  on  March  16  at  the  Automobile 
Club  of  America  will  discuss  the  subject 
of  brakes,  H.  G.  Farwell  reading  the 
paper.  An  invitation  is  extended  to  all 
members  of  the  industry  to  attend  the 
meeting,  which  will  be  preceded  by  a 
dinner  at  the  clubhouse  at  6.30  p.m. 

After  the  discussion  of  Farwell's 
paper,  a  moving  picture  film  produced 
by  the  Bantam  Ball  Bearing  Co.  will 
be  shown.  This  company  was  among 
the  first  to  solve  its  industrial  troubles 
through  co-operation  between  the  man- 
agement and  the  employees.  The  suc- 
cess of  the  company,  as  a  result  of  this 
action,  which  was  taken  a  number  of 
years  ago,  has  caused  them  to  reproduce 
the  episode  in  the  form  of  motion  pic- 
tures. 

The  Detroit  Section's  guest  on  March 
25  will  be  Prof.  E.  A.  White,  who  is 
at  the  head  of  the  Department  of  Engi- 
neering Research  at  the  University  of 
Michigan.  This  department  was  estab- 
lished to  enable  the  industries  to  make 
use  of  the  excellent  engineering  labora- 
tory facilities  of  the  University  and 
maintain  a  co-operative  connection  be- 
tween manufacturers  and  technically 
trained  men.  This  talk  will  be  signifi- 
cant because  of  the  recent  decision  of 
the  S.  A.  E.  to  co-ordinate  research 
work  in  the   automotive  industry. 

ROTARY    TIRE    RECEIVER    NAMED 

ZANESVILLE,  OHIO,  March  5— Upon 
the  application  of  Edward  O.  Sterns  and 
others  who  are  stockholders,  B.  H. 
Loveless  has  been  appointed  receiver 
for  the  Rotary  Tire  &  Rubber  Co.  C. 
W.  Bryson  of  Columbus,  vice-president 
of  the  company,  declares  that  it  is 
solvent  and  claims  that  the  receiver- 
ship proceedings  were  brought  in  order 
that  certain  contracts  can  be  set  aside. 
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What  Is  the  Average  Life  of 
Cars  and  Trucks? 

Analysis  of  registration,  production,  export  and  im- 
port figures  over  a  period  of  years  leads  to  the  con- 
clusion that  the  average  life  of  the  2,000,000  cars  re- 
tired from  service  in  last  7  years  was  about  5.3  years 

By  P.   M.   Heldt 


AS  highway  transportation  develops  and  pas- 
senger cars  and  trucks  become  practically  the 
sole  means  of  road  travel  the  proportion  of 
first  purchasers  of  cars  and  trucks  in  the  total  of 
car  sales  will  decrease,  and  the  demand  for  new  cars 
each  year  will  become  more  and  more  nearly  equal  to 
the  number  of  cars  which  drop  out  of  service.  For 
this  reason  it  is  becoming  increasingly  important  for 
the  trade  to  know  how  many  cars  will  be  required 
for  replacement  of  those  withdrawn  from  service. 

If  we  know  the  average  life  of  a  car  or  truck  it  is 
a  simple  matter  to  estimate  the  number  required  for 
replacement  in  a  given  year,  but  it  is  an  easy  matter 
to  go  astray  in  efforts  to  determine  the  average  life. 

For  instance,  one  method  of  reasoning  is  as  follows  : 

"There  is  no  reason  why  a  car  should  not  last  in- 
definitely, because  all  wearing  parts  can  be  replaced, 
and  in  case  of  the  breakage  of  any  part,  even  if  it  be 
such  an  important  one  as  the  frame,  it  is  always 
cheaper  to  buy  a  new  part  and  substitute  it  for  the 
broken  one  than  to  buy  a  new  car." 

This  argument  was  put  forth  in  a  letter  recently 
received  from  a  company  which  makes  a  strong  point 
of  the  fact  that  the  aggregate  price  of  all  the  parts 
going  into  its  car  is  no  greater  than  the  price  of  the 
complete  car.  T"he  proposition  sounds  quite  plausible, 
but  in  practice  things  do  not  work  out  quite  that  way. 
The  writer  knows  personally  of  a  low-priced  car  that 


was  in  service  by  a  salesman  for  three  years,  during 
which  time  it  traveled  about  30,000  miles.  It  was 
then  considered  no  longer  sufficiently  reliable  for  this 
rather  severe  class  of  work  and  the  company  owning 
it  disposed  of  the 'machine  for  $85. 

For  two  years  more  it  was  used  more  or  less  by  the 
new  owner,  who  then  found  it  so  unsatisfactory  that 
he  bought  a  new  car  (of  the  same  make).  This  car, 
therefore,  if  it  had  been  retained  in  commercial  serv- 
ice for  its  whole  life,  would  have  lasted  less  than  3V& 
years.  This  seems  a  short  life,  yet  the  service  the 
car  gave  was  considered  quite  satisfactory.  It  must 
be  remembered  that  the  car  went  out  on  the  road  day 
after  day,  summer  and  winter,  and  that  its  routes 
could  not  be  selected  according  to  road  conditions,  but 
were  determined  by  business  opportunities. 

On  the  other  hand,  we  often  hear  of  cars  that  have 
been  in  service  for  10  or  12  years  and  are  still  giving 
excellent  service.  For  instance,  a  considerable  num- 
ber of  Packard  "eighteens"  are  in  taxicab  service  in 
New  York  now,  and  as  these  cars  were  manufactured 
in  1909  and  1910,  they  are  close  to  12  years  old.  This 
illustrates  the  point  that  there  is  a  great  difference 
between  the  life  of  the  average  low-priced  car  and 
the  average  high-priced  car.  The  high-priced  car 
represents  a  large  investment  and  this  alone  creates 
considerable  aversion  to  scrapping  it  as  long  as  it  is 
at  all  serviceable.     The  better  grade  cars,  moreover. 
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owing  to  the  methods  used  in  manufacturing  them,  do 
not  acquire,  at  least  to  the  same  extent,  that  shabby  ap- 
pearance and  rattly  sound  that  are  characteristic  of  most 
of  the  cheaper  cars  after  several  years  of  use.  Further- 
more, if  the  car  is  of  a  type  that  lends  itself  well  to 
some  commercial  application,  that  in  itself  tends  to  pro- 
long its  life,  because  obsolescence  of  outward  form  and 
of  certain  mechanical  features  does  not  count  against 
a  car  in  these  services  nearly  as  heavily  as  in  private 
use.  Furthermore,  a  taxicab  company  can,  for  example, 
give  the  car  the  greater  care  needed  in  its  advancing 
years  more  economically  than  the  private  owner. 

Since  1912  Automotive  Industries  has  compiled  an- 
nually statistics  showing  the  number  of  cars  registered 
in  the  different  states,  and  the  number  of  cars  turned 
out  by  our  factories  has  been  ascertained  by  the  Na- 
tional Automobile  Chamber  of  Commerce.  With  these 
figures  and  the  figures  of  imports  and  exports,  obtain- 
able from  the  Department  of  Commerce,  as  a  basis,  it 
should  be  an  easy  matter  to  approximate  very  closely 
the  average  life  of  all  cars  that  have  ceased  to  be  used 
at  a  given  date. 
How  Replacements  Are  Determined 

The  registrations  have  increased  from  year  to  year  and 
the  new  cars  put  in  service  each  year  partly  make  up  for 
cars  which  drop  out  of  service  and  partly  account  for  the 
increase  in  registrations  over  the  past  year.  The  num- 
ber of  cars  newly  put  in  service  each  year  is  equal  to 
the  American  production  plus  the  imports  and  minus 
the  exports.  In  the  accompanying  table  the  production, 
exports  and  imports,  and  the  deduced  figure  of  cars  new- 
ly put  into  service,  are  given  for  each  year  from  1905  to 
1920.  By  subtracting  from  the  registrations  of  one  year 
the  registrations  of  the  previous  year  and  subtracting 
the  remainder  from  the  cars  newly  placed  in  service  dur- 
ing the  year,  we  find  the  number  of  cars  registered  the 
previous  year  which  were  not  registered  during  the  cur- 
rent year — in  other  words  those  retired  from  service. 
For  instance,  in  1916  there  were  registered  3,585,000  cars 
and  in  1915  2,480,000  cars.  This  makes  the  increase  in 
registrations  for  the  year 

3,585,000  —  2,480,000  =  1,105,000. 
In  1916  there  entered  service  in  this  country  1,503,000 
cars,  which  is 

1,503,000  —  1,105,000  =  398,000 

more  than  the  increase  in  registrations,  hence  that  num- 
ber were  retired  in  the  course  of  1915. 

The  term  "retired"  as  used  above  requires  an  explana- 
tion. These  cars  are  not  registered  any  longer  but  a 
large  proportion  are  still  in  existence;  their  useful  life 
has  apparently  come  to  an  end,  but  in  an  emergency  a 
considerable  number  of  them  can  become  active  again. 
This  was  well  illustrated  in  1918  when  the  increase  in 
registrations  over  the  previous  year  was  greater  than 
the  total  number  of  cars  produced.  This  was  the  last 
war  year,  when  many  people  who  wanted  to  buy  cars 
could  not  get  them,  owing  to  the  restrictions  on  automo- 
bile manufacture  and  railroad  transportation.  Not  be- 
ing able  to  buy  a  new  car,  everybody  evidently  held  on 
to  his  old  one  and — more  than  that — some  of  the  previ- 
ously "discarded"  machines  (including  many,  no  doubt, 
placed  in  storage  by  owners  absent  during  the  war)  were 
put  in  service  again  and  figured  in  the  registrations. 

By  the  above  method  we  can  calculate  the  number  of 
cars  that  disappeared  or  were  retired  for  each  year 
since  1912.  This  has  been  done  and  the  figures  are  given 
in  the  table.  It  may  here  be  remarked,  parenthetically, 
that  the  average  life  of  cars  depends  not  solely  upon  their 
durability  but  also  upon  their  liability  to  accident.    Some 


cars  disappear  after  a  year  or  two  owing  to  serious  col- 
lisions, fires,  etc.  On  the  whole  these  accidents  probably 
do  not  greatly  affect  the  average  life,  but  whatever  effect 
they  have  is  taken  account  of  in  the  following  calcula- 
tion. 

The  next  step  is  to  calculate  from  the  registration, 
production  and  retirement  figures  the  average  number  of 
years  each  car  was  registered.  A  distinction  is  here 
made  between  the  length  of  time  for  which  a  car  is  reg- 
istered and  its  actual  life.  This  is  necessary  for  the  fol- 
lowing reason. 

During  the  first  year  some  cars  are  registered  for  a 
whole  year  and  others  only  for  a  month  or  two,  because 
new  cars  are  placed  in  service  throughout  the  year,  and 
if  the  end  of  the  registration  year  is  only  a  month  or  two 
off,  the  car  has  to  be  registered  for  that  short  period 
of  time  and  counts  as  one  of  the  cars  registered  that 
year.  The  active  period  of  life  represented  by  that  regis- 
tration therefore  varies  from  a  full  year  to  a  month  or 
less,  and  it  is  not  far  wrong  to  assume  that  the  average 
period  is  one-half  year.  During  the  last  year  of  registra- 
tion the  car,  of  course,  remains  registered  for  the  whole 
year,  unless  it  should  be  destroyed  by  accident  and  the 
registration  cancelled — which  is  a  rather  rare  case. 
Therefore,  the  probability  is  that  a  car  that  appeared 
in  the  registration  records  for  six  years  had  an  active 
life  of  about  five  and  a  half  years. 

Substantially  the  same  result  is  arrived  at  by  another 
method  of  reasoning.  The  great  majority  of  the  cars  are 
put  in  service  in  the  spring  and  are  finally  withdrawn 
late  in  the  fall  and  as  they  count  in  the  registration  lists 
for  both  the  first  and  the  last  year  of  their  lives,  al- 
though their  active  life  is  one-half  year  less  than  the 
number  of  registration  years  to  their  credit. 

Cars  Withdrawn  From  Service  Each  Year 

Now  let  it  be  assumed  that  each  car  has  a  definite  life 
such  that  it  may  be  registered  during  six  consecutive 
years.  That  is,  whether  it  passes  out  of  use  through 
accident,  through  wear  or  through  obsolescence,  this 
occurs  after  it  has  been  registered  for  six  years.  Then, 
since  in  1910,  for  instance,  there  were  placed  in  service 
179,580  new  cars,  this  exact  number  of  cars  would  be 
registered  for  the  last  time  in  1915.  All  cars  placed  in 
service  previous  to  1910  had  already  disappeared  before 
1915  and  all  placed  in  service  subsequent  to  1910  would 
be  registered  again  in  1916.  Therefore,  in  1916  the  num- 
ber of  registrations  would  be  equal  to  the  number  of 
1915  registrations,  plus  the  number  of  cars  placed  in 
service  for  the  first  time  in  1916,  minus  the  number  of 
cars  manufactured  in  1910.  Thus  by  working  backward, 
that  is,  by  subtracting  from  the  number  of  cars  regis- 
tered any  one  year,  the  number  placed  in  service  that 
year  and  then  subtracting  the  remainder  from  the  num- 
ber registered  the  previous  year  we  find  the  number  of 
cars  scrapped  the  previous  year,  and  it  is  then  only 
necessary  to  find  out  how  many  years  earlier  an  equal 
number  of  cars  were  placed  in  service  and  add  one,  to 
determine  the  number  of  yearly  registrations  to  the 
credit  of  each  car.  (One  is  added  because  the  car  is 
registered  both  the  year  it  went  into  service  and  the 
year  it  was  withdrawn.)  For  instance,  in  1916  there 
were  registered  3,585,000  cars  and  trucks  and  in  1915, 
2,480,000  cars  and  trucks,  which  gives  an  increase  of 
1,105,000.  As  there  were  1,503,000  new  cars  placed  in 
service  in  1916,  the  number  of  cars  scrapped  in  1915  was 

1,503,000  —  1,105,000  =  398,000. 

This  figure  is  nearly  midway  between  the  numbers  of 
cars  placed  in  service  in  1912  and  1913,  which  would  lead 
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to  the  conclusion  that  the  average  number  of  registra- 
tions of  all  the  cars  was 

(1916-1912)  +  (1916-1913) 

1-  i  =  4y2 

2 

The  above  method  of  calculation  can  be  applied  equal- 
ly well  in  actual  practice,  for,  although  the  number  of 
years  that  cars  in  actual  use  are  registered  is  not  a 
definite  figure,  the  average  number  of  registrations  per 
car  is  definite.  However,  taking  a  single  year,  as  above, 
gives  rather  unreliable  results.  For  instance,  in  1915 
the  last  cars  of  the  two-door  type,  with  the  old  style  of 
offset  bodies  and  without  lighting  and  starting  equip- 
ment were  getting  along  in  years,  and  many  cars  that 
might  have  been  used  a  year  or  two  longer  were  dis- 
carded. Another  factor  that  may  have  increased  the 
number  of  retirements  that  year  was  that  Fords  sold 
for  $325  for  runabouts  and  $365  for  touring  cars,  and 
these  low  prices  may  have  induced  many  owners  to  dis- 
pose of  their  old  cars  sooner  than  they  would  otherwise 
have  done.  Other  cars  also  were  at  the  bottom  prices 
during  that  year. 
How  True  Average  Results  Are  Obtained 

This  difficulty  can  be  eliminated  by  taking,  instead  of 
a  single  year,  a  period  of  several  years.  The  longer  the 
period  the  more  dependable  the  result.  For  instance,  if 
we  assume  again  that  all  cars  have  a  life  sufficient  for 
six  annual  registrations,  then  all  cars  placed  in  service 
between  1906  and  1913,  inclusive,  would  be  scrapped  be- 
tween 1911  and  1918,  inclusive.  In  this  way  the  retire- 
ments are  extended  over  periods  of  both  high  and  low 
prices,  of  general  prosperity  and  depression,  of  lack  of 
factory  capacity  and  of  surplus  capacity,  and  a  true 
average,  more  or  less  independent  of  temporary  economic 
conditions,  is  obtained. 

The  first  year  for  which  registration  figures  are  ob- 
tainable is  1912.  However,  the  number  of  cars  which 
appear  to  have  been  scrapped  in  1921  is  exceedingly 
high,  which  may  be  due  to  errors  in  the  compilation  of 
the  registration  figures — a  task  which  always  involves 
many  pitfalls.  From  1913  on  the  number  of  cars  retired 
annually  increased  fairly  constantly  until  1918,  as  would 
be  expected  from  the  constant  increase  in  production. 
Hence  the  writer  decided  to  disregard  the  result  of  the 
compilation  of  registrations  for  1912. 

It  was  shown  in  the  foregoing  that  if  the  cars  with- 
drawn any  one  year  have  a  life  of  say,  six  years,  then 
the  number  of  cars  withdrawn  that  year  is  equal  to  the 
number  of  cars  newly  placed  in  service  six  years  earlier. 
As  this  relation  holds  for  one  year  as  well  as  for  an- 
other, it  follows  that  the  number  of  cars  withdrawn  dur- 
ing a  number  of  successive  years  is  equal  to  the  number 
of  cars  newly  placed  in  service  during  an  equal  period  of 
years  which  preceded  the  period  during  which  the  re- 
tirements took  place  by  a  time  equal  to  the  difference 
between  the  years  of  last  and  first  registrations  of  each 
car.  The  total  number  of  registrations  of  each  car 
would  be  one  greater  than  the  numerical  difference  thus 
obtained. 

From  1913  to  1919  inclusive,  a  seven-year  period,  there 
were  withdrawn  from  service  a  total  of  2,089,247  cars. 
It  is  now  necessary  to  find  an  earlier  seven-year  period 
during  which  an  equal  number  of  cars  were  first  placed 
in  service,  and  the  interval  between  these  two  periods 
then  gives  a  measure  of  the  average  life  of  the  cars, 
after  a  certain  allowance  has  been  made.  This  earlier  pe- 
riod has  to  be  found  by  trial  and  error. 

During  the  seven-year  period,  1908-1914,  there  were 
newly  placed  in  service  1,942,073  cars.     This  is  slightly 


less  than  2,089,247,  the  number  withdrawn  from  1913  to 
1919.  If  the  number  of  cars  placed  in  service  during 
this  period  had  been  equal  to  the  number  retired  during 
the  period  1913-1919,  the  interval  between  the  year  of 
introduction  in  service  and  the  year  of  retirement  would 
have  been 

1913  (1919)  —  1908  (1914)  =  5  years, 
and  the  total  number  of  registrations  of  each  car  would 
have  been  one  more,  or  six.  Since  the  number  of  cars  in- 
troduced in  service  during  the  1908-1914  period  is  slight- 
ly less  than  the  number  retired  from  1913  to  1919,  we 
have  to  take  a  later  period,  which  makes  the  interval 

STATISTICS  BY   USE  OF   WHICH   AVERAGE   CAR  LIFE   IS   DETERMINED 

No.  of  No.  of 

No.  of  Cars  Cars 

Cars  Pro-      No.  of        No.  of     Newly     Total  No.    Retired 
duced  in        Cars  Cais      Entered   of  Cars  in      from 

Year    U.  S.  A.   Exported  Imported  Service     Service      Service 

1905  25,000  24,000 

1906  34,000   2,200   1,295    33,100 

1907  44,000   2,894   1,093    42,200 

1908  65,000   2,164   1,347    64,200 

1909  127,731  3,686  1,645  125,690 

1910  187,000  8,443  1,024  179,580 

1911  210,000  15,807  972  195,165 

1912  378,000  23,720  868  355,148  1,033,000   203,859 

1913  485,000  26,889  748  458,859  1,288,000   62,431 

1914  569,045  26,000  386  543,431  1,769,000   117,400 

1915  892,000  64,000  403  828,400  2,480,000   398,000 

1916  1,583,000  81,000  1,037  1,503,000  3,585,000  381,260 

1917  1,868,000  80,000  260  1,788,260  4,992,000  8,000 

1918  1,153,000  47,000  178  1,106,200  6,106,000  402,656 

1919  1,974,000  82,000  1,656  1,893,656  7,597,000  735,500 

1920  2,241,000  172,000  1,500  2,070,500  8,932,000 


Total  2,089,247 


measuring  the  average  life  of  the  cars  smaller.  Dur- 
ing the  seven-year  period,  1909-1915,  there  were  intro- 
duced in  service  2,706,273  cars,  which  is  very  much 
greater  than  the  number  retired  during  the  1913-1919 
period.  If  the  number  introduced  during  the  1909-1915 
period  had  been  equal  to  the  number  retired  during  the 
1913-1919  period,  then  each  car  would  have  been  regis- 
tered only  five  times.  Since  the  number  of  new  cars  of 
the  1908-1914  period  is  much  nearer  to  the  number  of  re- 
tirements of  the  1913-1919  period  than  the  number  of 
new  cars  of  the  1909-1915  period,  it  follows  that  the 
average  number  of  registrations  per  car  is  much  nearer 
to  six  than  to  five.  The  exact  average  number  of  regis- 
trations per  car  can  be  found  by  interpolation  as  fol- 
lows: 

Difference  between  numbers  of  cars  placed  in  service 
in  the  1909-1915  and  the  1908-1914  periods 

2,706,273  —  1,942,073  =  764,200 

Difference  between  cars  scrapped  in  the  1913-1919  pe- 
riod and  cars  placed  in  service  in  the  1909-1915  period 

2,706,273  —  2,089,247  =  617,026. 
Dividing  the  latter  difference  by  the  former, 

617,026  -r-  764,200  =0.81. 
Actual  Average  Life  5.3  Years 

From  the  above  it  is  seen  that  the  actual  average  num- 
ber of  annual  registrations  was  5.81.  As  above  ex- 
plained, the  average  active  life  of  the  car  is  one-half 
year  less  than  this  and  is,  therefore, 

5.81  —  0.5  =  5.31  years. 

This  was  the  actual  average  active  life  of  all  the  cars 
that  went  out  of  service  in  the  United  States  from  1913 
to  1919  inclusive. 

High  grade  cars  will   last  considerably  longer,  espe- 
(Continued  on  page  594) 
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Move  to  Unify  All  Interests  in  Hub 
Standardization  Work 

Ball  and  roller  bearing  makers,  wood  and  metal  wheel  makers,  axle  man- 
ufacturers and  others  commercially  interested  join  with  S.  A.  E.  repre- 
sentatives in  meeting  at  Detroit  for  purpose  of  furthering  efforts  to  stand- 
ardize front  axle  hubs.  Still  hope  to  formulate  standard  adaptable  to  use 
of  either  ball  or  roller  bearings  thus  avoiding  possible  deadlock. 

By  J.  Edward  Schipper 


EFFORTS  at  hub  standardization  are  reaching  a  point 
where  either  definite  and  satisfactory  progress  will 
soon  be  made,  or  the  situation  will  reach  a  deadlock 
which  it  may  be  impossible  to  break  for  years.  The  diffi- 
cult part  of  the  problem  arises  from  seeming  impossibility 
of  securing  a  standard  bore  for  front  axles  for  trucks 
which  is  suitable  for  both  ball  and  roller  bearings.  The 
reason  for  this  lies  in  the  fact  that  for  similar  capacities 
the  outside  diameters  of  the  ball  bearings  are  greater  than 
those  of  the  roller  bearings.  This  alters  so  many  material 
dimensions  that  it  is  extremely  difficult,  if  at  all  possible, 
to  arrive  at  a  single  standard  for  both. 

Hope  has  not  yet  been  abandoned  on  this  matter,  how- 
ever, and  a  special  committee  of  ball  and  roller  bearing 
men  is  at  work  on  the  proposition  at  the  present  time  for 
the  purpose  of  reaching  a  final  decision  as  to  whether  or 
not  it  is  going  to  be  possible  to  adopt  a  single  standard. 

It  will  be  remembered  that  although  the  report  of  the 
committee  on  hub  standards  made  at  the  winter  meeting 
of  the  S.  A.  E.  was  accepted  by  the  Truck  Division  of  the 
Standards  Committee,  it  failed  to  pass  the  Standards  Com- 
mittee as  a  whole,  largely  because  of  the  opposition  of  ball 
bearing  manufacturers  who  felt  that  they  had  not  been 
given  an  opportunity  to  present  their  side  of  the  matter. 
The  report  which  was  presented  at  that  time,  failed  to  in- 
clude the  qualification,  that  the  proposed  standard  was 
solely  for  roller  bearing  front  truck  hubs,  which  the  ball 
bearing  manufacturers  stated  worked  an  injustice  to  their 
side  of  the  business.  As  a  result  the  matter  was  turned 
back  to  the  committee  for  further  consideration. 

A  meeting  was  called  at  the  Detroit  Athletic.  Club  on 
March  3  by  C.  C.  Carlton  of  the  Automotive  Wood  Wheel 
Manufacturers'  Association,  at  the  instance  of  this  asso- 
ciation, the  Society  of  Automotive  Engineers  and  the 
Automotive  Metal  Wheel  Manufacturers'  Association.  At 
this  meeting,  which  was  attended  by  an  extraordinarily 
representative  list  of  bearing  and  axle  manufacturers,  the 
fact  was  brought  out  that  to  date  the  two  wheel  associa- 
tions had  spent  about  $20,000  in  carrying  the  standardiza- 
tion work  along.  The  object  of  Mr.  Carlton's  meeting  was 
to  enlist  the  support  of  the  bearing  and  axle  manufactur- 
ers who  are  as  much  or  possibly  even  more  interested  in 
the  work  than  the  wheel  manufacturers.  This  support  is 
evidently  to  be  given,  judging  by  the  attitude  taken  by 
representatives  of  manufacturers  at  the  meeting,  with  the 
result  that  a  committee  is  now  at  work  to  carry  along  the 
investigation  for  the  purpose  of  determining  whether  or 
not  it  is  possible  to  arrive  at  a  single  standard. 

The  report  of  this  committee  is  of  utmost  importance 


and  is  being  awaited  by  wheel,  bearing  and  axle  manufac- 
turers with  considerable  interest.  Whether  or  not  this 
work  is  to  progress  smoothly  and  rapidly,  or  whether  it  is. 
to  be  deadlocked  in  the  same  way  that  ball  and  roller  bear- 
ing work  has  become  deadlocked  in  some  of  its  details  in 
other  branches  of  standardization,  will  depend  in  large 
part  upon  the  report  to  be  made  by  this  committee. 

As  matters  stand  at  the  present  time,  it  is  very  likely 
that  if  it  is  impossible  to  arrive  at  a  single  standard,  an 
effort  will  be  made  by  axle  and  bearing  manufacturers  in- 
terested in  roller  bearing  installations  to  bring  out  a  stand- 
ard adapted  solely  to  roller  bearing  installation,  as  it  seems 
very  possible  to  do  this  in  a  way  acceptable  to  all  roller 
bearing  and  axle  manufacturers,  although  the  dimensions 
may  not  be  ideal.  In  fact,  it  is  very  possible  that  these  di- 
mensions will  never  be  really  standardized,  but  will  be 
accepted  eventually  as  recommended  roller  bearing  prac- 
tice. No  action  is  likely  to  be  taken  in  this  respect,  how- 
ever, until  a  report  is  secured  from  the  ball  and  roller 
bearing  committee  which  indicates  whether  or  not  it  is 
going  to  be  possible  to  arrive  at  a  single  standard. 

Flange  Diameter  and  Bolt  Circle 

In  the  meantime,  it  is  probable  that  quick  action  will  be 
taken  on  the  standardization  of  flange  diameters  and  bolt 
circles  for  wood  wheel  hubs.  The  wood  wheel  manufac- 
turers are  anxious  to  have  this  matter  settled  at  the  earli- 
est possible  date,  as  at  present  they  are  being  compelled  to 
meet  small  differences  in  dimensions  which  have  no  basis 
in  engineering  merit  or  necessity.  A  committee  has  been 
appointed  also  to  take  this  matter  under  consideration  and 
to  attempt  to  have  a  report  ready  for  the  truck  division  of 
the  Standards  Committee  at  its  meeting  on  March  15.  It 
has  been  pointed  out  by  the  wood  wheel  manufacturers 
that  they  entered  this  question  solely  because  of  their  inter- 
est in  the  flange  diameter  and  bolt  circles.  After  they  had 
started  this  work  they  found  that  the  metal  wheel  manu- 
facturers were  more  vitally  concerned  with  the  bore  of  the 
hub  and  the  bearing  installation,  and  the  standardization 
work  was  enlarged  to  meet  all  wheel  interests.  This  has 
been  carried  along  and  it  seemed,  until  the  objections  arose 
at  the  winter  meeting  of  the  S.  A.  E.,  that  it  was  about 
ready  for  adoption. 

One  of  the  points  which  has  been  frequently  brought 
up  by  critics  of  the  hub  standardization  work  is  that  it  is 
the  first  effort  of  the  Society  to  standardize  a  design.  F. 
G.  Hughes  of  the  New  Departure  Co.,  brought  forth  some 
arguments  at  the  meeting  at  the  D.  A.  C,  stating  that  he 
hesitated  to  have  the  S.  A.  E.  standardize  a  design  and, 
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furthermore,  believed  it  to  be  impossible  to  use  the  load 
capacity  as  a  basis,  because  the  location  of  the  center  of 
gravity  of  the  truck  would  have  a  marked  influence  on  the 
dynamic  stresses  to  be  encountered  by  the  parts.  He  stated 
that  he  believed  it  was  perfectly  possible  to  standardize 
the  flange  diameter  and  bolt  circle,  but  did  not  believe  it 
desirable  to  include  a  form  and  style  of  spindle,  etc.,  on 
account  of  the  great  variation  in  dynamic  stresses,  due  to 
the  shift  in  center  of  gravity  and  other  influences. 

Cornelius  T.  Myers,  consulting  engineer,  who  has  been 
retained  by  the  wheel  interests  to  carry  out  the  detail  work 
necessary  for  the  formulation  of  these  standards  or  rec- 
ommended practices,  stated  that  he  had  worked  with  a 
number  of  manufacturers  and  committees  on  this  subject 
and  found  that  they  all  believed  it  possible  to  standardize 
as  far  as  roller  bearings  are  concerned  because  of  the  im- 
material differences  in  practice  which  exist.  Regarding 
the  question  of  bearing  spacing  in  these  front  hubs,  he 
stated  that  no  engineering  reason  existed  for  the  in- 
finitesimal differences  which  prevail. 

Myers  said  further  that  the  subject  of  bearings  was 
actively  canvassed  and  studied  for  five  months  and  it 
was  the  unanimous  opinion  of  the  sub-committee  of  five 
and  of  the  Truck  Division  of  the  S.  A.  E.  Standards 
Committee  that  ball  bearings  could  not  be  made  inter- 
changeable in  any  series  of  hubs  which  could  be  laid 
down  because  there  are  fundamental  differences  in  the 
design  of  ball  and  roller  bearings  which  call  for  differ- 
ences in  dimensions  which  cannot  be  composed.  To 
quote  Myers  further:  "The  decision  of  these  men  to 
offer  as  the  first  step  in  the  standardization  program  a 
series  of  hubs  equipped  with  roller  bearings  was  based 
on  the  fact  that  in  the  past  two  years  some  95  per  cent 
of  the  bearings  used  in  the  front  hubs  of  motor  trucks 
having  load  capacities  of  from  V/2  to  7%  tons  were 
roller  bearings.  All  the  prominent  axle  companies 
agreed  that  the  designs  submitted  were  in  line  with  the 
best  practice  and  should  be  followed  in  new  construc- 
tion. Four  roller  bearing  companies  can  furnish  inter- 
changeable bearings  for  the  proposed  standard  hubs. 
The  bearings  selected  are  cheaper  than  bearings  now  be- 
ing used  on  well-designed  axles  for  similar  load  capaci- 
ties. The  bearings  selected  are  those  which  will  be  in 
quantity  production  by  the  roller  bearing  manufacturers. 

"The  subject  of  a  standard  series  of  hubs  to  take  ball 
bearings  should  be  considered  by  itself  and  submitted  tn 
the  S.  A.  E.  when  all  particulars  with  regard  to  it  are 
thoroughly  discussed  and  approved,  not  only  by  bearing 
manufacturers  but  by  manufacturers  of  axles  and  of 
motor  trucks." 

•Myers  gave  it  as  his  opinion  that  the  success  of  the 
proposed  standard  would  depend  upon  the  favor  with 
which  it  was  received  by  the  motor  truck  trade  and  not 
upon  the  individual  preferences  of  any  class  of  parts 
manufacturers.  "If  the  proposed  standards  for  roller 
bearing  hubs  appeal  to  the  motor  truck  trade,  parts 
manufacturers  will  certainly  cater  to  this  demand.  If 
the  motor  truck  trade  is  willing  to  pay  15  or  20  per  cent 
more  for  roller  bearings,  hubs  and  wheels  in  order  to 
adopt  standards  where  ball  bearings  can  be  installed  in 
hubs  of  the  same  dimensions,  this  is  a  matter  for  the 
motor  truck  trade  to  decide.  Ball  bearings  would  not 
be  strictly  interchangeable  with  roller  bearings  in  any 
event,  but  the  suggested  type  would  allow  axle  manufac- 
turers to  machine  the  same  hub  castings  by  means  of 
different  tool  equipment  to  take  whatever  type  of  bear- 
ing the  customer  wished. 

"It  is  my  opinion  that  the  program  already  approved 
by  the  Truck  Division  of  the  S.  A.  E.  Standards  Com- 
mittee should  be  given  formal  sanction  so  that  05  per 
cent  of  the  motor  truck  trade  would  be  able  to  take  ad- 


vantage of  it,  and  that  work  should  be  carried  on  to 
place  a  similar  series  of  hubs  for  use  with  ball  bear- 
ings before  the  industry  at  the  earliest  possible  moment; 
that  to  delay  the  adoption  of  the  roller  bearing  series  in 
the  hopes  of  getting  a  really  serviceable  interchange- 
iibility  with  the  ball  bearing  series  would  tend  to  con- 
tinue the  present  condition  of  affairs  in  many  new  de- 
signs which  are  at  present  projected,  namely,  a  multi- 
tude of  small  and  unessential  variations  in  design  de- 
tails, the  sum  total  of  which  constitute  a  very  consider- 
able burden  on  the  truck  industry." 

T.  V.  Buckwalter  of  the  Timken  Company,  urged  the 
adoption  of  a  standard  on  an  economic  basis.  He  stated 
that  it  is  more  a  problem  of  economics  than  of  engineering. 
He  said  further  that  the  static  loads  were  the  only  basis 
which  it  was  possible  to  use  in  making  the  design  and  that 
variations  in  center  of  gravity,  etc.,  if  they  were  excep- 
tional, would  have  to  be  taken  care  of  by  special  design 
anyway. 

Discussions  of  this  kind  occupied  most  of  the  day  at  the 
D.  A.  C.  meeting.  It  was  quite  apparent  that  the  general 
trend  of  opinion  at  the  meeting  was  favorable  to  adoption 
of  some  form  of  standard  or  recommended  practice,  and  if 
possible,  a  single  standard  for  both  the  ball  and  roller 
bearings.  There  were  a  considerable  number,  however, 
who  believed  that  the  insistence  on  a  single  standard  would 
deadlock  the  proposition  in  such  a  way  that  nothing  would 
ever  be  accomplished. 

F.  W.  Gurney  of  the  Gurney  Ball  Bearing  Co.,  stated 
in  his  belief  it  was  by  no  means  impossible  to  work  out  a 
single  standard  for  the  two  types  of  bearings  and  asked 
that  time  to  give  this  matter  fair  consideration  be  granted 
the  committee,  of  which  he  is  a  member.  This  was  agreed 
to  by  all  present. 

Previous  to  this  meeting  at  the  D.  A.  C,  the  ball  bearing 
interests  had  called  a  meeting  of  their  own  and  had  drawn 
up  a  set  of  suggested  standards  for  ball  bearing  front  hubs 
to  be  incorporated  in  the  report  to  be  made  to  the  Standards 
Committee,  so  that  in  any  event,  both  ball  and  roller  bear- 
ings would  be  given  consideration  in  this  work.  The  pro- 
posals they  make  are  incorporated  in  part  in  the  table  and 
cut  given  herewith.  No  action,  however,  will  be  taken  on 
these  ball  bearing  front  hub  dimensions  until  it  is  deter- 
mined whether  or  not  it  is  going  to  be  possible  to  arrive 
at  the  single  standard.     The  drawings  of  the  ball  bearing 


Suggested  standards   for  ball-bearing  front  axle 
hubs,    proposed    by    representatives    of    the    ball- 
bearing   manufacturers.       Not    yet    adopted    or 
acted  upon 
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front  hub  suggested  for  standardization  were  exhibited  at 
the  meeting  at  the  D.  A.  C. 

F.  W.  Gurney,  in  his  discussion  of  the  possibilities  of 
the  single  standard,  stated  that  he  believed  a  single  stand- 
ard could  be  worked  out  which  would  incorporate  many 
of  the  dimensions  which  were  approved  for  roller  bearing 
practice.  The  difference  which  would  exist  between  these 
and  the  proposed  single  dimensions  would,  of  course,  be 
concerned  with  the  larger  diameter  necessary  for  equal 
capacities.  Some  discussion  as  to  differences  in  fit  between 
the  outer  cage  of  the  ball  and  roller  bearing  was  brought 
forward,  but  it  was  pointed  out  that  this  was  rather  a 
question  of  tolerance  than  dimensions,  as  there  was  no 
idea  of  so  manufacturing  hubs  that  interchangeability 
would  exist  between  the  ball  and  roller  bearing  hubs ;  that 
is,  there  would  be  no  intention  of  sending  out  a  hub  origi- 
nally equipped  with  roller  bearings  and  then  changing  it  to 
ball  bearings  after  it  had  been  in  service,  or  vice  versa. 
Consequently,  tolerances  allowed  in  manufacture  would  take 
care  of  the  question  of  fit. 

The  economic  side  of  this  hub  standardization  work  is 
of  such  importance  that  it  forms  one  of  the  most  interest- 


ing pieces  of  attempted  standardization  which  has  come 
before  the  automotive  industry  in  years.  It  is  one  of  the 
matters  which  an  impartial  observer  realizes  will  be  of 
value  to  all  branches  of  the  industry,  but  at  the  same  time, 
there  are  some  knotty  problems  involved  in  arriving  at  a 
standard  or  recommended  practice  which  will  be  fair  to  all. 
One  is  reminded  of  the  discussion  on  tire  sizes  which  was 
carried  on  through  the  S.  A.  E.  for  years  and  finally  set- 
tled by  the  War  Industries  Board  during  the  war.  A  single 
act  of  this  board,  which  had  the  authority,  was  able  to 
settle  a  question  which  had  been  one  of  the  moot  points 
in  the  tire  business  for  years.  Many  of  the  discussions 
which  centered  around  the  adoption  of  the  bell  housing 
for  automobile  engines  are  also  called  to  mind. 

There  is  no  question  but  that  a  standard  is  much  needed 
and  if  it  is  going  to  be  possible  to  arrive  at  a  single  stand- 
ard for  both  the  ball  and  roller  bearings,  an  almost  ideal 
situation  will  have  been  created.  If  it  is  impossible,  how- 
ever, it  would  be  far  better  to  have  even  five  ball  bearing 
standards  and  five  roller  bearing  hub  standards  for  trucks, 
giving  a  total  of  ten,  than  to  continue  the  sixty  or  more 
which  are  commonly  manufactured  at  the  present  time. 


What  Is  the  Average  Life  of  Cars  and  Trucks? 


(Continued  from  page  591) 


cially  if  their  annual  mileage  is  not  very  great  and  if 
they  are  carefully  driven.  On  the  other  hand,  the  aver- 
age low  priced  car  does  not  last  as  long,  particularly  if 
used  in  arduous  commercial  service,  as  by  salesmen, 
physicians,  liverymen,  etc.  One  reason  why  the  average 
is  rather  low  is  that  the  high-priced  cars,  which  in  a 
general  way  last  longer  than  the  low-priced  machines, 
are  greatly  in  the  minority.  For  instance,  suppose  that  a 
taxi  concern  operates  two  makes  of  cabs,  10  cabs  of  one 
make  having  an  average  life  of  four  years  and  one  cab 
of  the  highest  grade  of  construction  having  a  life  of  12 
years.    Then  the  average  life  of  the  two  makes  of  cab  is 

4  +  12 

=  8  years 

2 

but  the  average  life  of  the  11  cabs  is  only 
(10X4)  +  12 

=  4.73  years. 

11 

It  is  to  this  latter  figure  that  the  value  of  5.31  years 
for  the  average  active  life  of  all  cars  corresponds.  That 
is,  the  short-lived  cars  are  in  the  majority  and  they  pull 
down  the  average  in  proportion  to  their  numerical 
strength. 

The  average  life  deduced  above  covers,  of  course,  both 
passenger  cars  and  commercial  vehicles.  There  is  no 
means  of  determining  the  lives  of  the  two  classes  sepa- 
rately, as  in  many  states  no  distinction  is  made  in  the 
registrations.  As  the  quality  of  design  and  workman- 
ship varies  as  widely  as  in  passenger  cars,  there  is  prob- 
ably as  wide  a  range  in  useful  life  in  the  one  class  as  in 
the  other. 


Since  the  foregoing  computations  are  based  largely 
upon  registration  figures,  the  accuracy  of  these  figures 
may  be  questioned.  We  make  no  claim  of  absolute  ac- 
curacy, but  the  registration  figures  we  have  compiled 
are  probably  more  representative  of  the  use  of  automo- 
tive vehicles  than  any  other  compilation.  A  statistical 
company  often  employed  by  banking  concerns  recently 


estimated  that  there  are  600,000  cars  in  use  in  this  coun- 
try that  are  not  registered.  This  estimate  appears  to  be 
too  high,  even  after  reading  the  full  report  of  the  inves- 
tigations upon  which  this  company  based  its  estimate. 
There  is,  however,  a  considerable  number  of  cars  in  use 
and  not  registered.  Laws  such  as  those  governing  the 
registration  of  automotive  vehicles  are  easily  evaded  by 
persons  willing  to  take  the  risk  and  necessary  trouble  to 
avoid  paying  the  fees  imposed  and  thus  save  a  few  dol- 
lars. To  offset  this,  however,  there  are  the  cars  which 
are  twice  registered.  The  commissioner  in  charge  of 
registration  in  New  Jersey  estimated  that  15,000  of  the 
cars  registered  in  that  State  also  are  registered  in  other 
states.  This  is  true  of  several  of  the  states  which  have 
a  heavy  summer  and  winter  resort  business  and  in 
states  in  which  trucks  and  cars  are  normally  used  much 
in  two  or  more  states.  These  and  other  features  of 
registration  probably  balance  each  other  in  a  sense  and 
leave  registration  figures  the  best  basis  upon  which  to 
calculate,  even  if  they  are  not  a  strictly  accurate  guide 
to  the  number  of  cars  in  actual  use  in  the  country. 


THE  original  four-cylinder  Stearns  tractor  engine  was 
made  in  two  sizes,  4^4  x  6  in.  and  5  x  6  in.  Re- 
cently a  smaller  size  has  been  added  which  can  be  fur- 
nished in  three  sets  of  cylinder  dimensions,  namely,  4  x 
6,  414  x  6  and  4%  x  6  in.  A  total  of  51  parts  are  inter- 
changeable on  all  five  models.  The  new  engine  is  built 
much  lighter  than  the  earlier  model  and  is  furnished 
with  an  aluminum  crankcase  for  trucks  and  light  trac- 
tors. The  valve  cover  is  also  of  aluminum.  Electric 
starting  and  lighting  equipment  is  optional  with  this 
model,  the  engine  being  designed  with  mountings  for 
the  starter  and  generator.  Either  three-point  or  four- 
point  suspension  can  be  provided  and  the  size  of  bell 
housing  is  optional.  The  larger  engine  is  now  furnished 
with  a  gear  drive  for  the  fan  and  generator,  provision 
being  made  for  mounting  a  generator  by  the  S.  A.  E. 
standard  flange  mounting.  This  fan  and  generator  drive 
goes  onto  the  gear  cover  of  the  regular  model  and  is  in- 
terchangeable with  the  regular  cover. 


March  17,  1921 


AUTOMOTIVE     INDUSTRIES 

THE   AUTOMOBILE 


595 


Mechanical  Features  of  the  Rolls 
Royce  Chassis 

Many  refinements  embodied  to  increase  convenience  or  add  to  durability. 
Slotted  skirt  aluminum  pistons,  constant  acceleration  cams,  vibration 
damper,  adjustable  governor,  hand  primer,  dual  brake  drums,  special 
brake  adjusting  devices,  and  rivetless  frame  are  among  the  unusual 
features.     Hand  fitting  and  careful  inspection  characterize  manufacture. 

By  P.  M.  Heldt 


THIS  article  has  been  prepared  after  the  writer  had 
visited  the  plant  of  the  Rolls-Royce  Co.  of  America, 
Inc.,  and  was  given  an  opportunity  to  study  the 
chassis  while  the  parts  are  in  process  of  construction 
and  assembly.  The  chassis  has  been  manufactured  in 
England  continuously  for  the  last  17  years,  and  the 
American  product  is  identical  to 
the  British,  not  only  in  design, 
but  in  method  of  construction.  In 
fact,  the  duplication  is  so  exact 
that  a  well-known  American  engi- 
neer who  is  thoroughly  familiar 
with  American  production  ma- 
chinery and  methods,  when  given 
an  opportunity  to  inspect  in  de- 
tail two  chassis,  one  American  and 
one  English  built,  placed  side  by 
side,  was  unable  to  detect  any  dif- 
ference definitely  indicating  which 
was  which. 

Our  purpose  is  primarily  to  de- 
scribe some  features  of  the  chassis 
and  details  of  construction  which 
are    different    or    more    elaborate 

than  usual.  Since  the  chassis  is  one  of  the  highest 
priced  of  any  produced  either  in  this  country  or  in 
Europe,  it  is  natural  to  expect  the  use  of  the  highest 
grades  of  material  and  workmanship,  as  well  as  elabor- 


ateness of  design  in  respect  to  those  features  tending 
toward  the  greater  comfort  and  convenience  of  owner 
and  operator,  and  longer  life  of  the  car. 

The  engine  has  six  cylinders,  4V2  by  4%  in.,  cast  in 
two  blocks  of  three,  and  with  a  seven-bearing  crank- 
shaft of  2%  in.  diameter.  The  crankshaft  is  forged 
from  nickel  chrome  steel  and  is 
finished  all  over,  and  the  bearings 
are  lapped  after  being  ground,  to 
obtain  a  smoother  surface  than  is 
possible  to  obtain  by  grinding. 
The  crankshaft  is,  of  course,  heat- 
treated,  and  it  is  noteworthy  that 
the  heat  treatment  is  applied  only 
after  most  of  the  surplus  stock 
has  been  removed,  in  order  £o  en- 
sure more  rapid  and  uniform  cool- 
ing on  quenching. 

The  bearing  caps  in  the  crank- 
case  are  made  of  nickel  steel,  heat- 
treated,  and  are  held  in  place  by 
means  of  bolts,  rather  than  studs 
screwed  into  the  aluminum.  For 
boring  out  the  main  bearings  in 
the  crankcase,  dummy  aluminum  caps  are  made  use  of. 
The  steel  caps  are  ground.  The  bronze-back,  babbit- 
lined  bushings  are  ground  on  the  outside  and  are  fitted 
into  the  crankcase  and  the  bearing  cap  with  bluing  to 


Front  engine  bracket 


The  Rolls-Royce  chassis 
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insure  a  perfect  seat,  so  that  the  joint  will  stand  an  oil 
pressure  of  20  lb.  per  sq.  in.  Solid  bronze  liners  are 
placed  between  the  two  halves  of  the  bearing,  white 
metalled  on  the  side  toward  the  shaft.  Adjustment  for 
wear  of  the  bearings  is  made  by  filing  down  the  liners  ' 

The  engine  is  supported  on  the  frame  by  a  flexible 
four-point  support  on  which  the  Rolls-Royce  firm  holds 
a  patent.  The  forward  end  of  the  crankcase  rests  on 
two  bell  cranks,  one  arm  of  each  of  which  is  connected 
to  a  frame  bracket  and  the  other  two  arms  of  which  are 
connected  by  a  tie  rod  (see  sketch).  The  fulcrum  of 
the  bell  cranks  is  on  the  crankcase.  This  construction 
protects  the  crankcase  against  stresses  due  to  frame  dis- 
tortion. 

Aluminum  alloy  pistons  are  used.  Trouble  from  slap 
and  seizing  is  prevented  by  slitting  the  skirt  longitudi- 
nally on  the  pressure  sides  at  a  slight  angle,  and  cir- 
cumferentially  at  the  bottom  of  the  ring  belt.  The  four 
piston  rings  have  an  unusual  section,  being  3/32  in. 
wide  and  .137  in.  deep.  This  gives  a  very  large  wearing 
surface  at  the  sides  of  the  ring  and  evidently  is  intended 
to  obviate  the  trouble  of  rapid  wear  of  the  ring  grooves 
sometimes  experienced  with  aluminum  pistons.  The 
rings,  moreover,  are  "pinned"  so  they  cannot  creep  in 
their  grooves,  the  pins  consisting  of  bolts  through  the 
piston  wall,  with  nuts  on  the  inside  of  the  piston,  the 
threaded  portion  of  the  bolt  being  split  and  spread  apart 
to  prevent  the  nut  coming  loose. 

The  cylinders  are  ground,  but  in  order  to  obtain  a 
better  surface  than  can  be  obtained  by  grinding  the 
cylinders  are  lapped  in  with  a  dummy  piston.  The 
valves  are  made  of  chrome  (rustless)  steel  and  the 
valve  springs  of  chrome-vanadium  steel.  Rolls-Royce 
use  the  constant  acceleration  cam  which  has  a  concave 
flank,  and  in  order  to  grind  these  cams  (which  requires 
the  use  of  a  grinding  wheel  of  very  small  diameter) 
they  had  to  develop  their  own  grinding  machine.  Rocker 
levers  carrying  the  cam  rollers  are  interposed  between 
the  cams  and  the  push  rods  to  prevent  side  thrust  on 


the  pushrods.  The  rocker  levers  are  pivoted  on  plates 
bolted  to  the  side  of  the  crankcase  and  are  made  from 
nickel  steel,  machined  all  over  and  hardened.  The  cam 
roller  is  mounted  in  a  yoke  on  the  lever.  -  The  roller  pin 
is  hollow  and  has  a  lug  formed  on  it  which  fits  into  a 
slot  on  the  lever,  so  that  the  pin  cannot  turn.  A  rivet 
through  the  pin  fixes  it  endwise.  Unlike  the  great  ma- 
jority of  present-day  engines  the  Rolls-Royce  does  not 
have  the  valve  springs  and  adjusting  mechanism  in- 
closed, evidently  because  inclosure  would  interfere  with 
adjustment  of  the  valve  clearance.  Noiseless  operation 
of  the  valves  has  been  insured  by  making  the  valve 
parts  as  light  as  possible  and  by  carefully  shaping  con- 
tour of  the  cam. 

The  engine  is  fitted  with  a  vibration  damper  designed 
to  eliminate  torsional  vibration  of  the  crankshaft.  This 
is  in  the  form  of  a  friction-retained  flywheel  at  the  for- 
ward end  of  the  crankshaft.  In  addition,  the  timing  gear 
pinion  is  mounted  on  the  crankshaft  in  such  a  way  that 
driving  force  is  transmitted  to  it  through  coiled  springs. 
There  are  eight  of  these  springs,  located  between  four 
integral  keys  in  the  bore  of  the  pinion  and  four  similar 
keys  on  the  outside  of  the  driving  member.  A  fric- 
tional  vibration  dampener  is  also  provided  to  prevent  the 
pinion  from  oscillating  rapidly  between  the  springs. 
This  timing  gear  drive  is  claimed  to  reduce  noise  and 
wear  throughout  the  engine. 

Connecting-rods  are  machined  all  over  and  are  held 
to  very  close  weight  limits.  The  connecting-rod  bolts 
are  made  hollow  for  lightness  and  are  made  with  an 
integral  lug  which  fits  into  a  recess  in  the  rod  to  pre- 
vent the  bolt  from  turning.  Oil  is  supplied  to  the  float- 
ing bronze  bushing  at  the  upper  end  of  the  rod  through 
a  small  tube  extending  up  the  shank  of  the  rod. 

A  carbureter  of  Rolls-Royce  design  is  fitted.  This  is 
of  the  double-nozzle  type  and  has  a  piston  type  of  throttle 
valve.  At  idling  and  low  speeds  only  one  nozzle  is 
operative.  An  automatic  air  valve  is  fitted  which  not 
only   controls   the   amount   of   air   admitted   to   the   car- 


Fig.  2 — Oil  cock  mid  actuating  arrangement 
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bureter,  but  also  the  vacuum,  and,  therefore,  the  cutting- 
in  point  of  the  high  speed  nozzle.  Both  nozzles  are  pro- 
vided with  needle  valve  adjustment,  these  valves  being 
controllable  (through  a  small  range)  from  the  driver's 
seat.  The  air  entering  the  carbureter  around  the  high 
speed  nozzle  is  drawn  through  a  heater. 

The  oil  pump  is  of  the  gear  type  and  has  the  pressure 
relief  valve  formed  integral  with  it.  It  is  driven  through 
a  square  tube  which  opens  up  in  case  the  pump  becomes 
jammed  by  foreign  matter,  thus  forming  a  safety  link 
in  the  drive.  The  water  pump,  of  the  usual  centrifugal 
type,  has  the  peculiarity  that  water  enters  the  casing 
from  both  sides,  so  that  all  end  thrust  is  eliminated.  It 
is  driven  through  a  universal  joint  somewhat  similar  in 
form  to  a  Hookham  joint,  the  central  member  being  a 
fiber  block.  Fuel  feed  is  by  air  pressure,  and  the  air 
pump  for  this  purpose  is  mounted  on  the  governor  cas- 
ing and  driven  from  the  governor  shaft.  This  pump  is 
so  designed  that  the  pressure  is  automatically  limited  to 
2-lb.  p.  sq.  in.,  so  that  no  relief  valve  is  required.  Such 
relief  valves  are  said  to  be  a  frequent  cause  of  air  leaks. 

A  governor  on  passenger  car  engines  is  a  rarity,  but 
the  Rolls-Royce  is  fitted  with  one.  It  acts  on  the  throttle 
valve  and  is  under  the  control  of  a  lever  on  the  steering 
column.  When  the  accelerator  pedal  is  depressed  the 
action  of  the  governor  ceases.  The  advantages  claimed 
for  the  use  of  a  governor  are  as  follows:  In  coasting 
down  hill,  if  the  governor  is  set  to  say  10  m.p.h.,  it  will 
hold  the  throttle  closed  as  long  as  the  car  exceeds  this 
speed,  and  thus  save  fuel.  When  driving  in  traffic  the 
engine  can  be  allowed  to  idle  at  a  very  low  speed,  for 
the  governor  will  open  the  throttle  immediately  the 
clutch  is  engaged  and  keep  the  engine  from  stalling.  In 
gear  changing,  especially  changing  down,  the  governor 
is  useful  in  getting  the  speed  at  which  the  engine  should 
run  when  the  clutch  is  disengaged. 

The  fan  consists  of  sheet  aluminum  blades  bolted  to  a 
steel  center. 

Engine  lubrication  is  entirely  by  force  feed,  the  pres- 
sure being  maintained  between  3  and  20  lb.  Under  nor- 
mal conditions  the  cylinders  are  oiled  by  the  spray  from 
the  crankshaft,  but  when  the  throttle  is  more  than  two- 
thirds  opened  by  the  accelerator  pedal,  an  oil  valve  con- 
trolling a  direct  feed  from  the  pressure  system  to  the 
cylinders  (Fig.  1)  is  automatically  opened  by  the  ac- 
celerator, and  the  cylinders  then  receive  an  extra  supply 
of  oil.  There  is  a  filter  within  this  valve,  which  pre- 
vents foreign  matter  from  getting  to  the  cylinders.  An 
oil  level  cock  in  the  oil  sump  is  operated  by  a  lever  on 
the  left  side  of  the  frame  (Fig.  2).     This  cock  is  fitted 


with  a  cover  which  prevents  dirt  from  entering  and  stop- 
ping up  the  tap,  and  this  cover  is  connected  to  and  moves 
with  the  tap.  A  reserve  oil  tank,  with  a  capacity  of  1% 
gal.,  is  secured  to  the  left  side  of  the  frame,  and  oil  can 
be  transferred  from  this  tank  into  the  crankcase  by  open- 
ing the  cock  at  the  bottom  of  the  tank.  In  cold  weather, 
if  the  oil  is  very  viscous,  pressure  can  be  applied  to  force 
it  from  the  tank  to  the  crankcase  by  connecting  a  tire 
pump  to  the  top  of  the  tank.  The  oil  pipes  are  of  cop- 
per and  the  fittings  are  brazed,  making  a  very  secure 
job. 

Two  entirely  separate  systems  of  ignition  are  provided, 
one  a  Watford  high  tension  magneto  and  the  other  a 
battery  system  made  by  the  Rolls-Royce  firm.  Both  are 
controlled  by  a  compound  switch  located  at  the  base  of 
the  steering  column  and  operated  by  a  knurled  nut  at 
the  center  of  the  steering  wheel.  There  are  four  posi- 
tions to  this  switch,  namely,  magneto  alone,  battery  sys- 
tem alone,  both  together  and  all  off.  In  circuit  with  the 
coil  of  the  battery  system  is  a  ballast  coil  which  .tends 
to  keep  down  the  current  flow  at  low  engine  speeds  and 
also  prevents  injury  to  the  coil  in  case  the  engine  should 
stall  and  the  operator  forget  to  open  the  switch. 

To  eliminate  chatter  in  the  magneto  drive,  a  small 
spring-loaded  brake  is  provided,  which  clasps  a  ground 
drum  on  the  magneto,  thus  introducing  a  slight  counter- 
torque.  This  makes  the  drive  silent  and  reduces  wear 
of  the  universal  joints. 

The  radiator  is  of  the  true  cellular  type  and  has  nickel 
silver  (German  silver)  top  tank  and  side  plates.  It  is 
supported  by  two  ball  joints  on  a  cross  member  of  the 
frame  and  stayed  by  a  bowed  steel  strip  from  the  top 
to  the  engine.  The  engine  bonnet  is  of  aluminum  and 
is  provided  with  a  double  hinge  at  each  joint. 

In  order  to  facilitate  starting  and  reduce  the  drain 
on  the  battery  in  cold  weather,  an  engine  primer  is 
fitted.  A  U-tube  is  connected  to  the  bottom  of  the  car- 
bureter float  chamber  and  fills  with  gasoline  from  the 
float  chamber  through  a  check  valve,  to  the  level  of  the 
gasoline  in  the  float  chamber.  One  side  of  this  U-tube 
is  connected  to  a  hand  air  pump  on  the  dash  and  the 
other  to  a  spraying  nozzle  in  the  inlet  manifold.  The 
air  pump  is  given  a  few  strokes,  whereby  a  measured 
quantity  of  gasoline,  together  with  a  certain  amount  of 
air,  is  injected  into  the  inlet  manifold  through  the 
nozzle,  the  fuel  being  thoroughly  sprayed  and  inter- 
mingled with  the  air.  Although  an  electric  starter  is 
fitted,  a  hand  starting  crank  is  permanently  fixed  in 
place,  being  held  by  a  leather  socket. 

The  flywheel  is  secured  to  the  flange  on  the  crankshaft 
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by  means  of  tapered  bolts  and  rivets  fitted  into  tapered 
holes.  The  clutch  is  of  the  reversed  cone  type  and  has 
a  lining  of  friction  material  which  is  secured  to  the 
clutch  cone  by  means  of  staples,  said  to  make  a  much 
more  secure  fastening  than  rivets.  Provisions  are  made 
for  lubricating  the  clutch  pilot  bearing  from  the  engine 
lubricating  systems.  The  center  hole  through  the  crank- 
shaft extends  through  the  clutch  pilot  and  at  the  end  of 
the  pilot  there  is  a  valve,  which  is  automatically  opened 
when  the  clutch  is  thrown  out,  remaining  open  as  long 
as  the  clutch  is  out.  In  order  that  too  much  oil  may  not 
get  through  to  the  clutch  pilot  during  this  period,  the 
oil  is  required  to  pass  through  a  cotton  wad.  The 
clutch  facing  is  always  steeped  in  oil.  A  clutch  brake 
in  the  form  of  a  spring-controlled  fiber  pad  is  provided 
and  presses  against  a  special  ring  secured  to  the  clutch 
cone.  The  position  of  the  fiber  pad  and  the  spring  lead 
can  be  adjusted. 

The  four-speed  transmission  is  of  the  selective  sliding 
gear  type,  and  has  quite  a  number  of  special  features. 
In  the  first  place,  the  gearcase  is  cast  in  a  single  piece, 
of  aluminum,  and  has  a  three-point  support  upon  the 
frame.  Helical  constant  mesh  gears  are  used  to  elimi- 
nate noise.  The  first  drive  shaft,  carrying  the  constant 
mesh  pinion  and  the  direct  drive  clutch,  is  mounted  be- 
tween two  large  ball  bearings.  The  second  secondary 
shaft  is  mounted  on  three  ball  bearings,  giving  a  very 
rigid  support  to  same  and  tending  toward  silent  opera- 
tion of  the  gears.  The  driving  shaft  is  also  supported  in 
three  bearings,  a  plain  pilot  bearing  in  the  end  of  the 
first  mentioned  shaft,  and  two  ball  bearings,  one  of 
which  is  in  the  partition  wall  in  the  case,  which  also  car- 
ries the  central  bearing  of  the  secondary  shaft.  The 
transmission  is  lubricated  with  oil  of  the  same  viscosity 
as  a  good  grade  of  steam  cylinder  oil  and  proper  pro- 
vision is  made  for  preventing  leakage  of  oil  from  the 
case. 

The  rear  axle  is  a  full  floating  design,  with  a  housing 
built  up  of  forgings  comprising  large  diameter  flared 
tubes.  The  parts  are  assembled  by  means  of  a  large 
number  of  square-headed  bolts.  The  final  drive  is  by 
helical  bevel  gear,  with  a  reduction  ratio  of  31/!  to  1. 
The  differential  gear  is  of  the  spur  type,  and  the  side 
gears  are  forged  integral  with  the  axle  shafts.  Lubri- 
cation of  the  axle  is  by  oil  of  the  same  viscosity  as  that 
used  in  the  transmission,  provision  having  been  made 
for  retaining  it  in  the  axle  housing.  The  bevel  gear  as 
well  as  the  pinion  can  be  adjusted  to  secure  a  proper 
mesh. 

Thrust  and  torque  reaction  are  taken  on  a  torque 
tube  with  a  spherical  joint  at  the  forward  end.  In  order 
to  locate  the  two  bearings  on  the  bevel  pinion  shaft  as 
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far  apart  as  possible,  and  thus  reduce  the  lead  on  the 
bearing  directly  back  of  the  pinion,  the  torque  tube  is 
made  in  two  parts  joined  end  to  end,  and  one  bearing  on 
the  pinion  shaft  is  placed  near  this  joint.  The  propeller 
shaft  itself  is  also  made  in  two  parts,  with  a  universal 
joint  of  the  spur  and  internal  gear  type  between  them. 

The  propeller  shaft  universal  joint  is  of  the  ring  type. 
The  ring  is  made  in  the  form  of  two  half  rings,  and  in 
order  to  relieve  the  clamping  belts  of  shearing  strains, 
the  surfaces  of  the  joint  are  serrated.  The  pins  of  the 
joint  are  tapered  and  are  fitted  with  hardened  steel 
sleeves  which  bear  in  bronze  bushes  fitted  into  the  ring. 
Oil  lubrication  is  used  for  the  universal  joint,  the  pins 
being  drilled  out  so  that  centrifugal  force  will  carry  the 
oil  to  the  bearing  surfaces. 

An  important  feature  in  connection  with  the  universal 
joint  is  the  large  hollow  steel  sphere  in  which  it  is  in- 
closed. This  is  made  of  two  drop  forgings  bolted  to- 
gether, the  whole  being  bolted  rigidly  to  the  frame.  On 
the  outside  of  this  steel  ball  is  a  large  spherical  bronze 
socket  which  forms -the  front  end  of  the  torque  tube. 
Both  ball  and  socket  are  ground  to  a  close  limit  of  ac- 
curacy. 

Both  sets  of  brakes  act  directly  on  the  rear  wheels, 
but  there  is  a  separate  drum  for  each,  the  drums  being 
made  of  hydraulic  forgings.  The  inner  brake  is  the 
hand  or  emergency  brake  and  the  shoes  are  fitted  with 
cast  iron  liners,  while  the  foot  or  service  brake  is  the 
outer  one  and  is  lined  with  Ferodo  brake  lining.  The 
foot  brakes  are  unusually  large,  the  drums  being  17.1 
in.  in  diameter.  These  drums  are  provided  with  cooling 
flanges  %  in.  deep,  cut  from  the  solid,  and  it  is  stated 
that  this  brake  can  be  applied  for  long  periods  without 
overheating. 

All  brackets  and  levers  of  the  brake  mechanism  are 
made  of  drop  forged  steel,  heat-treated.  Both  sets  of 
brakes  are  provided  with  brake  equalizers  of  the  differ- 
ential gear  type,  neatly  inclosed  in  aluminum  housings 
mounted  on  cross  tubes  on  the  frame. 

The  foot  brake  adjustment  is,  perhaps,  the  handiest 
device  of  the  kind  ever  put  on  a  car  (though  by  no  means 
the  simplest)  and  is  covered  by  a  patent.  All  the  opera- 
tor has  to  do  to  adjust  the  brake  is  to  turn  a  small  hand- 
wheel  at  the  side  of  the  frame,  the  adjustment  being 
self-locking.  A  sectional  view  of  this  mechanism  is 
shown  herewith.  The  handwheel  A  has  the  end  of  its 
stem  B  squared  to  engage  with  the  cap  nut  C  supported 


March  17,  1921 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


599 


i. JJU-^JT- 


:.  :     / 


"rr-"-v — -r 


Fig.  3 — Arrangement  of  epicyclic  starter  gear  on  secondary  transmission  shaft 


in  the  tubular  member  D,  which  extends  between  the 
frame  side  bar  and  a  bracket  E  fixed  to  a  tubular  cross 
member  of  the  frame.  When  nut  C  is  turned  by  means 
of  handwheel  A  it  draws  screw  F  toward  the  frame  side 
member.  This  screw  is  held  from  rotating  by  a  pin  G 
extending  through  slots  in  tubular  member  D  parallel  to 
the  axis  thereof,  and  the  ends  of  the  pin  extend  into 
holes  in  the  tubular  sliding  member  H,  which  has  steep 
pitch  screw  threads  of  opposite  hand  cut  on  it  at  its 
opposite  ends  (h,h).  These  screw  threads  engage  with 
similar  female  threads  in  the  hubs  of  lever  arms  I  and 
J,  one  of  which  connects  to  the  brake  pedal  and  the  other 
to  the  brake  shaft  at  the  rear  axle.  Thus  when  hand- 
wheel  is  turned,  tubular  sliding  member  H  is  pulled 
through  the  hubs  of  levers  I  and  J,  causing  these  levers 
to  turn  through  slight  angles  in  opposite  directions, 
thereby  effecting  the  adjustment.  Ratchet  K,  which 
slides  along  the  squared  portion  of  the  stem  of  hand- 
wheel  A  and  engages  with  a  corresponding  ratchet  on 
the  end  of  hub  L,  under  the  pressure  of  spring  M,  locks 
the  adjustment. 

In  addition  to  this  adjustment  there  are  adjustments 
at  the  rear  axle  for  both  the  service  and  emergency 
brakes.  These,  too,  are  of  a  very  handy  type  and  are 
illustrated  by  the  sketch  herewith.  The  hub  of  the 
lever  on  the  rear  brake  shaft  is  made  of  large  diameter 
and  provided  with  serrations  on  one  side  which  engage 
with  similar  serrations  on  a  dummy  hub  fast  on  the 
shaft.  A  nut  on  the  shaft  screws  the  two  hubs  together, 
thus  holding  the  two  serrated  surfaces  in  engagement. 
The  nut  itself  is  provided  with  coarse  radial  serrations 
on  its  outer  face  with  which  engages  a  sliding  locking 
collar  mounted  on  a  key  on  the  shaft.  This  collar  is 
pressed  in  the  direction  of  the  nut  by  a  coiled  spring. 
When  it  is  desired  to  make  an  adjustment,  the  locking 
collar  is  forced  away  from  the  nut  against  the  light 
spring,  and  slightly  twisted  around  so  it  will  be  held  in 
the  disengaged  position  by  a  pin  fastened  in  the  shaft, 
which  extends  through  a  slot  in  the  collar  running  axial- 
ly  to  allow  of  the  motion  and  circumferentially  to  effect 
the  locking. 

Wire  wheels  are  used,  and  though  these  are  made  by 
the  Dunlop  company,  they  embody  Rolls-Royce  inner  and 
outer  hubs.  A  serrated  drive  is  used,  embodying  a  large 
number  of  teeth  and  large  driving  surfaces,  with  conical 
supports  for  both  ends  of  the  wheel  hub  to  prevent 
wobbling.  The  retaining  nuts  are  positively  locked  and 
cannot  back  off  while  running.     Both  hubs  are  made  of 


pressed  steel  and  are  turned  down  to  very  light  sections. 

The  mud  pan  is  made  of  aluminum  and  is  provided 
with  louvres  so  as  to  increase  the  circulation  of  air 
through  the  radiator  and  prevent  the  heat  and  gases 
from  the  engine  getting  into  the  driver's  compartment. 
This  pan  extends  the  whole  length  of  the  engine  and 
transmission. 

Steering  is  by  a  screw  and  nut  mechanism,  the  nut  be- 
ing split  in  halves  lengthwise,  to  permit  of  fitting  it  ac- 
curately to  the  screw  and  of  making  adjustment  for  wear 
when  required.  The  nut  operates  a  rocking  lever  to 
which  the  steering  arm  is  secured.  This  rocking  lever 
is  mounted  on  ball  bearings  and  the  steering  arm  is  se- 
cured to  the  rocking  lever  by  means  of  tapering  serrated 
hubs,  these  serrations  being  formed  by  a  process  worked 
out  in  the  Rolls-Royce  plant.  A  feature  of  the  steering 
gear  is  that  the  bearings  supporting  the  worm  shaft  are 
located  very  far  apart,  whereby  the  load  on  the  bearing 
close  to  the  worm  is  reduced.  The  ball  journal  and 
thrust  bearing  are  located  halfway  up  the  column.  The 
control  levers  are  pivoted  on  brackets  brazed  to  the  oper- 
ating tubes.  These  brackets  can  be  rotated  by  disen- 
gaging the  lever  from  serrations  on  the  quadrant,  as  the 
lever  fits  into  a  slot  in  the  bracket.  A  small  spring  and 
plunger  keep  the  lever  in  contact  with  the  serrations. 
The  control  linkage  is  very  carefully  made,  yoked  fittings 
being  used  almost  exclusively,  and  when  a  car  passes 
inspection  there  is  absolutely  no  play  in  these  connec- 
tions. Leather  boots  are  fitted  to  the  ends  of  both  the 
drag  link  and  the  steering  tie  rod. 

Front  springs  are  half  elliptic  and  are  flat  under  load. 
They  have  solid  forged  eyes  on  the  master  leaves.  Shock 
absorbers  of  Rolls-Royce  design  are  fitted  at  the  front 
of  the  chassis.  These  are  of  the  friction  disk  type,  two 
leather  conical  shaped  cuts  fitting  between  conical  steel 
disks.  A  spring,  readily  adjustable  for  pressure,  forces 
the  disks  into  contact.  The  rear  springs  are  of  the  flat 
cantilever  type,  and  as  they  have  numerous  leaves  the 
friction  between  leaves  is  sufficient  for  damping  the 
spring  action,  hence  no  shock  absorbers  are  used  at  the 
rear. 

The  front  axle  is  an  alloy  steel  forging,  and  the  steer- 
ing knuckles  are  of  the  inverted  Elliott  type,  with  the 
pivot  axes  inclined  so  as  to  meet  the  ground  at  the  cen- 
ter point  of  tire  contact.  The  steering  arms  are  fixed  to 
the  knuckles  in  a  very  secure  manner.  A  flange  is  forged 
on  the  steering  arm,  which  abutts  a  similar  flange  on  the 
top  of  the  steering  knuckle,  and  the  two  flanges  are  bolte;l 
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together.  Steering  arm  forgings  are  finished  by  filing 
all  over  and  are  then  examined  microscopically  for  flaws. 
This  method  of  finishing  up  parts  is  used  throughout. 

The  generator,  which  is  of  the  Lucas  make,  is  driven 
from  the  front  of  the  gear  box  by  a  leather  link  V  belt. 
The  belt  tension  can  be  adjusted  by  means  of  a  nut  lo- 
cated on  the  outside  of  the  frame.  Voltage  control  is 
by  the  third  brush  system.  A  pressure  of  12  volts  is 
employed  and  the  wiring  is  on  the  insulated  return  prin- 
ciple, except,  of  course,  as  regards  the  ignition  wiring. 
The  switch  box,  located  on  the  instrument  board,  con- 
tains the  battery  cut-out  switch,  lamp  switches,  genera- 
tor field  fuses,  charging  switch,  terminals  for  the  genera- 
tor, battery  and  lamp  connections  and  a  socket  for  an 
inspection  lamp.  A  junction  box  is  fitted  to  the  front 
of  the  dash  on  the  right-hand  side.  The  cables  leading 
from  this  junction  box  are  inclosed  in  aluminum  con- 
duits or  troughs  bolted  to  the  front  side  of  the  dash. 
These  troughs  are  easily  removed  for  inspection  and 
give  a  neat  appearance  to  the  wiring. 

The  starter  is  located  on  the  left-hand  side  of  the 
gearbox  and  drives  to  the  secondary  shaft  of  the  gear- 
box through  a  jaw  clutch.  A  planetary  gear  on  the 
starter,  together  with  another  on  the  gearbox,  connected 
by  a  chain  drive,  give  a  total  reduction  from  the  starter 
armature  to  the  crankshaft  of  23  to  1.  The  sprocket 
wheel  at  the  transmission  is  provided  with  a  friction 
coupling  to  protect  the  starter  and  its  gearing  in  the 
event  of  a  backfire.  A  sectional  view  of  the  starter  drive 
mechanism  located  on  the  transmission  is  shown  in  Fig. 
:!.  The  jaw  clutch  A  is  engaged  automatically  by  an 
electro-magnet  energized  when  the  starter  button  is  de- 
pressed. The  operating  motion  is  transmitted  to  the 
clutch  through  the  rod  B  extending  through  the  hollow 
secondary  shaft  of  the  gearbox.  Referring  to  the  draw- 
ing of  the  starter  drive,  power  is  received  from  the 
starter  by  the  sprocket  C,  is  transmitted  through  the 
friction  coupling  D  to  the  central  pinion  E  of  the  plane- 
tary set.  The  ring  gear  F  of  this  set  is  held  stationary 
and  the  power  is  taken  by  the  planetary  spider  G,  a  part 
of  which  is  forged  integral  with  the  hollow  shaft  H 
passing  through  the  gear  box  secondary  shaft.  This 
planetary  gear  gives  a  reduction  of  6  to  1. 


All  exhaust  fittings  are  either  riveted  or  acetylene- 
welded.  The  exhaust  gases,  before  entering  the  muffler, 
are  passed  through  an  expansion  chamber.  Both  the  ex- 
pansion chamber  and  the  muffler  are  lagged  with  asbestos 
covered  with  a  steel  sheath  to  prevent  heating  of  the 
body.     An  exhaust  cut-out  is  provided. 

The  gasoline  tank,  of  21  gal.  capacity,  is  made  from 
tinned  sheet  steel.  All  joints  are  lapped,  soldered  and 
riveted.  There  are  several  baffle  plates  which  stiffen  the 
the  tank.  All  tanks  are  tested  under  hydraulic  pressure. 
As  the  gasoline  enters  the  tank  it  is  filtered  through  a 
imonel  metal  screen  of  very  large  area,  and  on  leaving 
the  tank  it  passes  through  another  monel  metal  screen. 
The  tank  is  suspended  by  hangers  from  the  frame  pass- 
ing over  the  ends  of  a  tube  extending  centrally  through 
the  tank  lengthwise,  and  is  held  from  rotating  by  a  stay 
from  the  rear  cross  member  of  the  frame  to  the  filler 
fitting. 

The  frame  side  members  have  a  section  6  in.  deep 
and  are  strengthened  by  an  under-running  truss.  They 
are  made  of  nickel  steel.  All  cross  members  are  of  tubu- 
lar form,  made  from  seamless  nickel  steel  tubing  and 
are  secured  to  the  side  members  by  drop  forged  fittings 
pinned  and  brazed.  No  rivets  are  used  in  the  frame,  all 
parts  being  secured  to  it  by  taper  bolts  passing  through 
taper  reamed  holes. 


ANEW  parallel  attachment  for  drawing  boards,  which 
does  away  with  the  use  of  the  T  square,  has  been 
placed  on  the  market  by  the  New  York  Blue  Print  Paper 
Co.  It  is  claimed  to  be  more  convenient  than  the  T  square 
and  also  to  give  better  results.  The  metal  parts  of  the 
Precise  parallel  attachment  are  of  aluminum  and  the 
whole  attachment  weighs  under  2  oz.  These  parts  com- 
prise one  plate  with  double  pulley,  one  plate  with  two 
small  pulleys  at  the  ends  of  the  straight  edge,  four  brackets 
with  a  hole  in  each,  a  small  grip  to  hold  the  cord  firmly  and 
sufficient  silk  cord  for  operating.  The  double  pulley  acts 
as  a  T  square  head,  being  provided  with  a  shoulder  for 
the  purpose.  The  cords,  running  parallel,  are  hidden  in 
the  straight  edge.  The  straight  edge  can  be  quickly  ad- 
justed to  any  angle  desired  and  can,  it  is  claimed,  then 
be  depended  on  for  parallel  line  work. 
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Seasonable  Announcement  of  Spring  Top 


AN  automobile  top  which  rises  automatically  as  soon 
as  a  button  is  pulled  to  release  a  spring  is  manu- 
factured by  the  Automotop  Corporation.  The  bow  sock- 
ets of  the  top  are  of  the  same  form  and  bear  the  same 
relation  to  each  other  as  in  the  ordinary  top.  Springs 
located  between  the  body  and  the  upholstery  impart 
to  the  bow  sockets  the  necessary  motive  power.  Con- 
cealed hangers  located  inside  the  car  are  invisible  from 
the  outside  of  the  car  at  all  times.  A  pull  button,  sit- 
uated at  any  convenient  part  of  the  car,  releases  the  bow 
sockets  from  their  hangers.  This  pull  button  is  con- 
nected to  the  hanger  finger  releases  by  coppered  steel 
wires.  When  thus  released  the  spring  actuated  fingers 
throw  themselves  clear  of  the  bows,  permitting  the 
springs  to  raise  the  entire  top  out  of  its  boot  into  the 


final  position  of  the  main  bows.  From  this  point  of 
operation  the  linkages  connecting  all  of  the  bows  come 
into  play  through  the  weight  of  the  bows  and  top  fabric, 
causing  the  entire  top  to  assume  its  final  horizontal  posi- 
tion. It'  is  then  only  necessary  to  pull  down  the  snap 
locks  fastening  the  forward  bow  to  the  windshield  posts. 
A  fabric  side  curtain  pocket  extending  across  the  for- 
ward bow  when  the  top  is  up  covers  the  nest  of  bows, 
fabric  and  hangers  when  the  top  is  down. 

To  take  down  the  top,  the  windshield  fasteners  are  re- 
leased and  by  a  light  pressure  of  the  hand  on  the  forward 
bow,  the  entire  top  is  pushed  back  into  the  boot  and  the 
hanger  fingers  snapped  over  the  bow  sockets.  The  top 
can  be  put  up  almost  instantly,  and  taking  it  down  requires 
less  than  fifteen  seconds. 


'Bcw?  sockets  sho<*?r\  in, 
intermediate  position. . 

BcM  sockets  in  do^n.  position. 
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Refinements  in  a  Battery  Ignition 

System 

Novel  features  claimed  include  a  straight  line  contact  with  one  floating 
point  which  prevents  pitting.  Duplex  system  differs  from  other  systems 
in  that  either  high  frequency  spark  or  single  spark  can  be  used  as  desired. 

By    J.    Edward    Schipper 


THE  Philbrin  battery  ignition  system,  which  has 
been  on  the  market  for  a  number  of  years,  has 
been  refined  in  several  details  and  brought  up-to- 
date.  The  system  was  exhibited  at  both  the  New  York 
and  Chicago  shows  and  is  being  offered  for  all  lines  of 
automotive  work. 

It  is  an  open  circuit  system  incorporating  some  fea- 
tures which  are  claimed  to  be  unique.  These  include  a 
straight  line  instead  of  a  swinging  contact  movement  of 
the  interrupter  movable  part,  said  to  insure  uniform 
contact  over  the  entire  surface,  and  a  floating  contact 
shaft  in  the  adjusting  screw.  This  is  free  to  move  back 
and  forth  or  revolve  and  is  held  in  position  by  a  helical 
spring.  This  spring  imparts  a  turning  movement  to  the 
contact  shaft,  which  prevents  pitting  and  mating  of  the 
points.  A  third  feature  claimed  as  an  advantage  is  that 
the  circuit  is  closed  gradually  and  at  the  point  of 
maximum  saturation  is  broken  instantly  by  the  contact 
plunger  dropping  abruptly  off  the  end  of  the  cam  tooth. 

Probably  the  feature  of  greatest  interest  is  the  con- 
denser, which  is  made  up  of  sheets  of  aluminum  foil 
with  one  layer  of  hard  and  one  layer  of  soft  paper  in 
between.  The  condenser  is  wound  in  cylindrical  form 
over  a  quarter  inch  mandrel.  This  is  slipped  into  a 
seamless  steel  tube.  The  tube  with  this  filler  is  then 
put  into  a  steel  die,  placed  in  a  punch  press  and  pressed 
into  the  rectangular  form.  By  this  means,  it  is  claimed, 
a  substantial  decrease  in  the  distance  between  con- 
ductors is  obtained  by  bringing  the  layers  of  paper  and 
foil  into  intimate  contact  with  each  other.  The  leads, 
3  32  in.  wide  and  .003  in.  thick,  extend  across  the  full 
width  of  the  conducting  plate,  and  are  secured  in  place 
with  shellac.  Over  each  lead  is  placed  a  protecting  cov- 
ering of  varnished  paper,  which  is  also  held   in  place 


with  shellac.  It  is  an  objection  to  the  use  of  aluminum 
foil  for  condensers  that  it  is  difficult  to  make  a  satisfac- 
tory connection  to  the  leads,  but  it  is  claimed  that  by 
the  method  above  described  a  perfect  connection  is  ob- 
tained between  the  brass  and  aluminum,  as  the  raw 
edges  of  the  brass  strip  are  forced  into  the  aluminum 
while  transforming  the  shape  of  the  condenser  in  the  die. 
The  process  of  impregnating  the  condenser  is  as  fol- 
lows: The  leads  are  connected  in  a  220-volt  circuit  in 
series  with  a  lamp  which  is  before  the  operator.     The 

condenser  is  then  placed 
in  a  bath  of  wax,  the 
temperature  of  which  is 
approximately  280  deg. 
Fahr.  In  the  course  of 
10  sec,  bubbles  are 
seen  coming  from  the 
ends  of  the  condenser. 
Owing  to  the  high  tem- 
perature of  the  wax, 
moisture  between  the 
folds  of  the  condenser 
and  in  the  paper  is  con- 
verted into  steam.  This 
steam  acts  as  a  conductor  of  the  current.  In  about  15  sec. 
the  lamp  (which  is  in  series  with  the  condenser)  is  seen  to 
glow  faintly.  Meanwhile,  the  bubbling  at  either  end  of  the 
condenser  has  become  quite  violent,  as  the  steam,  escap- 
ing from  the  condenser,  tends  to  cause  a  partial  vacuum, 
thereby  drawing  in  the  wax  which  takes  the  place  of  the 
moisture  that  has  been  expelled.  The  light  glows 
brightly  up  to  the  point  of  maximum  conductivity  of  the 
steam  saturated  condenser.  After  that  point  the  light 
gradually  dims  as  the  dielectic  strength  of  the  condenser 


The  Philbrin  single-spark 
interrupter: 


Parts  of  Philbrin  ignition  systems 
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DUPLEX    SWITCH 


Diagram  showing  principle  of  operation  and  in- 
ternal winding  of  Philbrin  duplex  ignition  system 

builds  up  due  to  the  absorption  of  the  impregnating  wax 
until  the  light  goes  out  entirely.  The  condenser  is  then 
left  in  this  bath  about  25  min.  so  as  to  insure  thorough 
impregnation,  the  current  being  kept  on  throughout  the 
whole  period.  Previously,  it  was  necessary  to  dry  the 
paper  carefully  before  using,  but  in  this  process  the 
moisture  in  the  paper  is  utilized  to  help  impregnate  the 
condenser. 

The  coil  is  of  the  non-vibrating,  open  core  type.  The 
primary  winding  consists  of  two  layers  of  wire  wound 
around  an  iron  wire  core.  This  primary  is  secured  in  a 
laminated  tube  having  1/16  in.  thickness  of  wall  and 
composed  of  layers  of  "Kraft"  paper  and  varnished 
paper. 

The  secondary,  which  is  made  in  two  sections,  is 
mounted  on  the  outside  of  this  tube.  Two  and  one- 
quarter  turns  of  varnished  paper  are  used  for  the  in- 
sulation between  the  layers  of  the  secondary  winding. 
The  coil  is  embedded  in  a  bakelite  case,  which  makes  it 
oil  and  moisture  proof. 

The  Philbrin  duplex  system  differs  from  other  ignition 
systems  in  that  it  uses  either  the  single  spark  or  the 
high  frequency  spark.  These  combined  systems  employ 
the  same  coil  and  distributor  and  are  controlled  by  a 
common  switch.  In  this  switch  is  located  a  magnetic  in- 
terrupter or  high  speed  vibrator.  This  vibrator  pro- 
duces from  50,000  to  60,000  sparks  per  min.  For  some 
classes  of  work  a  frequency  in  excess  of  100,000  is  used. 
This  switch  is  provided  with  a  selective  switch  button 
which  selects  the  system  desired,  either  the  single  spark 
or  the  high  frequency. 

When  the  single  spark  system  is  being  used,  the  tim- 
ing is  done  bv  breaking  the  primary  circuit.  When  the 
button  is  in  the  high  frequency  position,  the  magnetic 
interrupter  in  the  switch  is  operating  continuously.  The 
timing  and  distributing  is  done  by  means  of  a  distributor 
blade  with  a  trailing  tail,  and  the  action  is  as  follows: 
When  the  forward  edge  of  the  blade  is  approximately 


.015  in.  from  the  distributor  pin,  the  spark  jumps  to  that 
point  and  the  sparks  are  distributed  to  that  cylinder 
throughout  the  power  stroke.  As  the  tail  of  the  blade 
leaves  this  pin  the  sparks  continue  to  jump  back  to  the 
pin,  since  the  cylinder  connected  is  under  a  lower  com- 
pression than  that  connected  to  the  pin  which  the  for- 
ward edge  of  the  blade  is  there  approaching,  until  the 
forward  edge  of  the  blade  is  within  approximately  .015 
in.  of  this  distributor  pin,  when  ionization  of  the  air 
takes  place  and  the  spark  jumps  to  this  distributor  pin 
and  repeats  the  same  cycle  of  operations. 

These  sparks  are  synchronized,  as  no  commutator  is 
employed  in  the  primary  circuit,  but  the  circuit  is  closed 
through  the  magnetic  interrupter  as  long  as  the  switch 
is  in  this  position.  Each  time  the  high  frequency  system 
is  turned  on,  the  polarity  is  automatically  reversed,  as 
the  button  is  turnable  only  in  a  clockwise  direction.  This 
system  is  used  for  starting  a  cold  motor  and  for  emer- 
gency running,  as  when  excessive  oil  conditions  are  en- 
countered, or  when  a  poor  carbureter  adjustment  is  used. 
It  is  not  possible  to  have  both  the  single  spark  and  the 
high  frequency  turned  on  at  the  same  time. 

The  single  spark  double  system  is  used  where  it  is  de- 
sired to  produce  two  synchronized  sparks  in  the  cylinder 
of  an  engine.  Two  distributors  and  two  contact  makers 
are  then  employed,  only  one  of  the  contact  makers  being 
used  at  a  time,  the  other  being  held  in  reserve.  With 
this  system,  no  high  frequency  spark  is  employed. 

The  duplex  double  system  is  used  where  it  is  desired  to 
produce  two  synchronized  sparks  in  the  cylinder  of  an 
engine.  This  is  done  by  employing  one  contact  maker 
and  two  distributors  mounted  on  a  common  base.  Two 
coils  are  employed  with  their  primaries  wired  in  series. 
This  produces  two  independent  secondary  sparks,  each 
going  to  its  own  distributor.  The  high  frequency  system 
operates  the  same  as  before  described. 

The  triplex  double  system  is  used  where  it  is  desired 
to  produce  two  synchronized  sparks  in  the  cylinder  of  an 
engine.  The  only  difference  between  this  system  and  the 
duplex  double  system  is  that  two  contact  makers  are  pro- 
vided, but  only  one  is  used  at  a  time,  the  other  being  held 
in  reserve.  This  system  was  developed  at  the  request 
of  the  Baldwin  Locomotive  Works  three  and  one-half 
years  ago.  It  is  claimed  that  it  made  the  use  of  large 
locomotives  practical  and  that  other  methods  had  utterly 
failed  on  these  locomotives. 


A  SPLIT  bolt  which  can  be  secured  into  the  panels  of 
sheet  metal  bodies  is  manufactured  by  the  Savage 
Expansion  Bolt  Corp.  It  may  be  described  as  a  length  of 
screw-threaded  rod  split  lengthwise  through  the  center, 
each  half  having  one  end  turned  at  right  angles.  To 
fasten  the  bolt  into  a  sheet  metal  panel  which  is  accessible 
from  the  outside  only,  a  round  hole  the  size  of  the  bolt  is 
made  in  the  panel,  the  halves  of  the  bolt  are  then  put  with 
their  turned  head  portions  together  and  the  bolt  is  forced 
through  the  hole,  after  which  the  nut  is  drawn  up  tight, 
anchoring  the  bolt  firmly  in  the  panel.  If  it  is  desired  to 
secure  a  sheet  metal  or  similar  bracket  to  the  panel,  this 
can,  of  course,  be  put  under  the  nut. 


A  split  bolt  for  use  in  sheet  metal  body  panels 
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Hardness  and  Its  Relation  to  Ductility 
and  Fatigue  Range 

The  meaning  of  the  term  hardness  is  clearly  explained,  and  various  meth- 
ods of  measuring  this  quality  are  discussed.  The  relation  of  hardness  to 
ductility  and  fatigue  range  is  pointed  out  and  the  tendency  to  demand  high 
ductility  at  the  expense  of  other  desirable  qualities  is  discussed. 

By   Dr.   Walter  Rosenhain,  F.R.S. 


THERE  are  probably  few  properties  of  metals  which 
are  of  more  general  importance  to  the  engineer  than 
"hardness."  This  is  a  property,  or  more  probably 
a  group  of  properties,  which  it  is  extremely  difficult  to  de- 
fine and  which  it  is  correspondingly  difficult  to  measure, 
but  the  term  none  the  less  corresponds  very  definitely  to 
something  which,  in  engineering  materials,  and  par- 
ticularly in  such  structures  and  machines  as  are  involved  in 
automobile  Engineering,  is  extremely  necessary.  It  is, 
therefore,  worth  while  to  devote  a  little  consideration  to 
what  we  really  mean  by  the  term  "hardness"  and  how  we 
can  define  and  measure  it  in  the  first  place  and  how  it  is  to 
be  best  obtained  and  utilized  afterwards. 

The  general  conception  of  "hardness"  is  perhaps  best 
understood  if  we  think  of  it  as  the  opposite  to  "softness." 
Now  softness  is  the  typical  quality  of  a  material  which  is 
easily  displaced.  If  we  can  push  a  finger  into  a  piece  of 
clay  or  wax,  we  speak  of  it  as  "soft."  Hardness,  therefore, 
as  the  opposite  of  "softness"  we  may  fairly  regard  as  the 
power  of  resisting  displacement  or  "pushing  away."  But 
here  we  meet  the  real  difficulty — that  materials  can  be 
"pushed  away"  in  a  variety  of  different  ways.  The  push- 
ing away  may  be  done  by  direct  pressure  or  thrust,  as 
when  an  indentation  or  punch-mark  is  made,  or  it  may  be 
done  by  lateral  pushing  or  shear,  as  occurs  in  some  forms 
of  cutting  or  scratching,  or — finally — it  may  be  done  a  little 
piece  at  a  time,  by  abrasion  or  wear.  Yet  we  term  the 
power  of  resisting  all  these  different  kinds  of  displacement 
"hardness"  and  try  to  measure  this  property  by  measuring 
the  resistance  of  the  metal  to  one  or  other  of  these  various 
forms  of  displacement. 

That  "hardness"  measured  in  one  of  these  ways  does  not 
necessarily  measure  the  power  of  resisting  the  others  be- 
comes quite  plain  if  we  think  of  one  or  two  special  cases. 
Thus  suppose  that  a  material  or  body  were  built  up  out  of 
a  regular  pile  of  small,  strong  flat  plates  placed  one  upon 
the  other.  Indentation  of  such  a  pile  by  vertical  pressure 
upon  its  upper  surface  would  meet  with  very  great  re- 
sistance, and  the  apparent  "hardness"  would  be  very  great. 
Yet  the  little  flat  plates  could  be  pushed  away  along  the 
surface  with  great  ease,  and  hardness  measured  as  re- 
sistance to  that  kind  of  displacement  would  appear  very 
low  indeed.  Again,  whole  layers  of  the  little  plates  could 
be  pushed  along  with  comparative  ease  if  a  lateral  or  shear- 
ing force  were  applied,  and  again  the  "hardness"  would  be 
low.  Although  this  is  an  extreme  case,  and  real  metals 
are  not  built  up  in  such  a  peculiar  manner,  yet  it  serves  to 
illustrate  the  point  that  we  cannot,  as  a  matter  of  course, 
assume  that  a  body  having  a  high  hardness  number  as 
measured  by  indentation  methods,  must  also  have  high  re- 
sistance to  scratching  or  abrasion.     In  actual  materials 


there  is,  fortunately,  some  linking  up  of  properties.  As  a 
rule,  for  instance,  high  tensile  or  compressive  resistance  is 
accompanied  by  high  resistance  to  shear  also,  and  this  gen- 
erally implies  a  high  degree  of  resistance  to  local  shearing 
or  abrasion. 

There  are,  however,  important  exceptions  to  this  latter 
rule.  All  ordinary  tests  are  made  fairly  rapidly  and  can 
therefore  ascertain  only  the  properties  of  the  material  as 
it  exists  at  the  moment  of  test.  Yet  there  are  some  ma- 
terials which  undergo  very  profound  changes  of  internal 
constitution  and  structure  if  exposed  to  certain  special 
working  conditions.  This  applies,  for  example,  to  a  cer- 
tain group  of  special  alloy  steels  which  contain  enough  of 
the  added  elements,  such  as  nickel  or  manganese,  to  keep 
them  in  what  is  known  as  the  "Austenitic"  condition,  in 
which  they  are  relatively  soft  and  non-magnetic.  Some  of 
these  steels,  if  subjected  to  mechanical  deformation  in- 
volving plastic  strain,  become  converted  into  what  is  known 
as  the  "martensitic"  state,  in  which  they  are  very  "hard" 
and  magnetic.  Tested  in  the  ordinary  way,  such  a  steel  ap- 
pears to  be  comparatively  "soft."  Yet  the  wearing  sur- 
face of  a  rail  made  of  such  a  steel  becomes  converted,  un- 
der the  stresses  to  which  it  is  locally  exposed,  into  the 
hardened  form  of  the  steel  and  resists  wear  to  a  most  sur- 
prising extent.  From  the  point  of  view  of  hardness-test- 
ing, materials  which  behave  in  such  a  manner  are  for- 
tunately rare,  but  for  many  purposes  they  are  extremely 
and  increasingly  important. 

The  usual  methods  of  hardness-testing  rely  upon  the 
assumption  that  resistance  to  one  method  of  displacement 
implies  a  corresponding  degree  of  resistance  to  all  other 
methods  of  displacement.  Since  in  many  materials  there  is 
an  approach  to  compliance  with  this  assumption  this  is  a 
useful  process,  but  it  is  important  to  bear  in  mind  that  it 
is  based  on  such  an  assumption  which  may,  and  sometimes 
does,  break  down  seriously  here  and  there. 

The  most  widely  used  of  all  hardness  tests,  particularly 
in  England,  is  the  Brinell  ball  indentation  tests.  This 
test  is  so  well  known  that  it  is  not  necessary  to  take  up 
space  by  any  detailed  account  of  it,  and  we  need  only  con- 
sider it  from  a  very  general  point  of  view.  What  it  meas- 
ures is  something  which  depends  upon  the  general 
"strength"  of  the  metal;  in  most  cases  the  "Brinell  Num- 
ber" is  directly  proportional  to  tensile  strength.  This,  no 
doubt,  is  an  advantage  where  it  is  desired  to  save  the 
trouble  of  making  a  tensile  test  if  a  simpler  test  like  the 
ball-test  will  serve  the  purpose,  but  from  the  point  of  view 
of  actual  hardness-testing  it  is  less  satisfactory,  since  it 
becomes  clear  that  the  ball-test  shows  little  or  nothing  that 
is  not  already  known  from  the  well-explored  tensile  test. 
None  the  less,  the  real  utility  of  the  ball-test  cannot  be 
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doubted,  particularly  since  it  allows  of  the  rapid  explora- 
tion of  relatively  large  surfaces  of  metal  with  a  view  to 
ascertaining  the  uniformity  of  the  material.  The  test  can 
be  applied  without  seriously  damaging  many  objects,  and 
for  the  purpose  of  ascertaining  whether  a  given  material 
has  been  correctly  made  or  treated  so  as  to  attain  a  given 
degree  of  "hardness,"  it  leaves  little  to  be  desired  except  in 
the  case  of  extremely  hard  metals,  such  as  fully  hardened 
steel.  There,  the  deformation  of  the  ball  becomes  serious 
as  compared  with  that  of  the  material  under  test  and  the 
resulting  figures  are  apt  to  have  very  little  value.  Apart 
from  that  difficulty,  however,  uniformity  of  ball-hardness  is 
a  very  good  guarantee,  throughout  successive  productions 
of  the  same  kind,  of  uniformity  of  composition  and  treat- 
ment. On  the  other  hand,  comparison  of  the  "hardness" 
of  widely  different  materials  in  terms  of  the  ball-test  is  a 
much  less  reliable  proceeding. 

The  Brinell  or  ball-indentation  test  has  the  further 
rather  serious  disadvantage  that  the  "hardness  number." 
which  is  generally  found  by  dividing  the  load  applied  by 
the  total  area  of  the  spherical  indentation  produced,  is  not 
entirely  independent  of  either  the  size  of  the  ball  or  the 
load  employed.  It  does  not,  therefore,  represent  as  it  is 
intended  to  do,  the  load  per  unit  area  which  the  metal  un- 
der test  is  capable  of  supporting  without  further  deforma- 
tion. Attempts  have  been  made  in  two  directions  to  im- 
prove upon  the  ball-test  by  making  the  indentations  in  a 
slightly  different  way.  In  one,  usually  known  as  the  Lud- 
wik  Cone  Test,  the  indentation  is  made  by  pressing  into 
the  metal  under  test  a  steel  cone  having  a  sharp  point.  All 
indentations  made  with  such  a  cone  are  geometrically  sim- 
ilar and  there  is  no  need  to  use  different  cones  with  metals 
of  widely  different  "hardness";  the  applied  load  can  be 
varied  without  destroying  the  geometrical  similarity  of  the 
indentations.  This  method  gives  excellent  results  until  the 
attempt  is  made  to  apply  it  to  very  hard  materials — then 
the  point  of  the  cone,  and  with  it  the  test,  are  liable  to 
break  down,  as  the  local  stresses  become  excessive. 

In  another  direction  the  attempt  has  been  made  to  re- 
place the  hardened  steel  ball  of  the  Brinell  test  by  a  flat- 
ended  parallel  punch.  This  method  also  presents  important 
advantages,  but  it  has  not  yet  been  studied  sufficiently  to 
be  capable  of  general  application.  In  an  entirely  different 
direction,  however,  important  modifications  of  the  hard- 
ness test  have  been  developed.  These  developments  have 
taken  the  direction  of  making  the  application  of  the  in- 
denting instrument  very  brief  indeed  and  thus  of  produc- 
ing an  indentation  by  impact  rather  than  by  "static"  or 
steady  pressure.  In  England  this  line  has  been  followed 
by  Prof.  Edwards,  who  was  mainly  concerned  with  a  prob- 
lem which  is  of  very  direct  importance  in  connection  with 
automobile  engineering.  This  is  the  determination  of  the 
properties  of  materials  at  such  high  temperatures  as  those 
to  which  they  are  exposed  in  the  interior  of  an  internal 
combustion  engine.  Pistons,  valves,  cylinder  heads  and 
even  connecting  rods  all  have  to  do  their  work  at  tempera- 
tures which  are  high  enough  to  produce  a  material  change 
in  all  the  physical  properties  of  our  materials.  It  is,  in- 
deed, often  found  that  of  two  materials  the  one  which  is 
weaker  at  the  ordinary  temperature  is  appreciably  the  bet- 
ter of  the  two  at,  say,  600°  Fahr.  (250  C).  Tests  of 
hardness  at  various  temperatures  are,  therefore,  of  very 
considerable  interest  and  value.  There  is,  however,  a  diffi- 
culty in  making  such  tests  in  the  ordinary  way  by  the  ball- 
indentation  method,  because  the  exposure  of  a  hardened 
steel  ball  to  such  a  temperature  as  600°  Fahr.  for  any 
length  of  time  softens  and  spoils  it  to  a  serious  extent — 
and  at  still  higher  temperatures,  such  as  come  into  consid- 
eration in  connection  with  exhaust  valves,  the  steel  ball  be- 
comes useless  if  left  in  contact  with  the  heated  test-piece 
for  more  than  the  fraction  of  a  second.     It  is  for  this  pur- 


pose that  Edwards  has  developed  a  ball-impact  test,  in 
which  the  heated  test-piece  is  indented  by  means  of  a  cold 
steel  ball  which  strikes  the  test-piece  and  rebounds  from  it 
before  the  ball  has  had  time  to  be  affected. 

As  a  general  rule,  Edwards  has  found  that  the  ball- 
hardness  as  found  by  impact  does  not  vary  very  much  from 
the  "static"  hardness  in  such  cases  where  direct  compari- 
son can  be  made,  although  a  few  metals  furnish  marked 
exceptions  to  this  parallelism.  Curiously  enough,  iron  or 
very  mild  steel  is  one  of  the  most  striking  exceptions.  This 
case  has,  however,  been  fully  explained  in  a  manner  first 
anticipated  by  the  writer  and  subsequently  fully  verified  in 
his  and  other  laboratories.  It  is  found  that  the  exact  man- 
ner in  which  iron,  or  the  "ferrite"  of  very  mild  steel,  un- 
dergoes deformation  is  different  when  the  stress  applied  is 
"static"  from  that  which  occurs  when  the  stress  is  due  to 
a  blow  or  is  "impulsive."  In  the  latter  case,  microscopic 
examination  shows  in  the  vicinity  of  the  indentation  a  large 
number  of  fine  lines  running  across  the  ferrite  crystals — 
generally  known  as  "Neumann's  Lines,"  which  are  entirely 
absent  near  a  statically-produced  indentation.  This  dis- 
covery, while  it  explains  the  discrepancies  in  impact  hard- 
ness numbers,  is  still  more  important  because  it  shows 
definitely  that  what  occurs  in  ferrite  under  impact  is  quite 
different  from  what  occurs  under  steady  loading — a  cir- 
cumstance which  lends  added  importance  to  the  whole 
question  of  impact  testing. 

The  method  of  ball-hardness  testing  under  impact,  as 
developed  by  Edwards,  still  relies — both  for  tests  at  ordi- 
nary and  at  high  temperatures — upon  the  subsequent  meas- 
urement of  the  indentation  produced.  A  somewhat  sim- 
ilar impact-hardness  test  has  been  developed — at  an  earlier 
date — by  Shore  in  quite  a  different  direction.  In  the  well- 
known  Shore  Scleroscope,  which  originated  in  America, 
the  impact  of  the  "hammer"  also  produces  an  indentation 
but  no  measurement  of  this  is  included  in  the  test — all  that 
is  measured  is  the  height  of  rebound  of  the  hammer  after 
falling  upon  the  surface  to  be  tested  from  one  standard 
height.  What  the  height  of  this  rebound  really  measures 
is  simply  the  amount  of  energy  left  in  the  hammer  after 
making  the  indentation.  This  depends  upon  how  much  the 
metal  which  has  been  struck  has  been  displaced  or  in- 
dented and  how  much  energy  has  been  absorbed  in  this  pro- 
cess of  indentation.  There  are  also  other  losses  of  energy, 
such  as  the  heat  generated  at  impact  and  losses  by  elastic 
and  other  displacements  of  the  piece  of  metal  as  a  whole, 
but  in  most  cases  these  are  fortunately  small  enough  to  be 
neglected  in  this  type  of  test.  To  a  certain  degree  of  ap- 
proximation, therefore,  the  rebound  in  the  Shore  Sclero- 
scope measures  the  resistance  of  the  metal  to  indentation 
under  impact,  and  this  is  clearly,  a  particular  kind  of 
"hardness."  Again,  in  the  majority  of  materials,  this 
property  appears  to  run  nearly,  if  not  quite  parallel  with 
ordinary  Brinell  ball-hardness,  and — like  the  latter— with 
tensile  strength.  There  can,  therefore,  be  no  doubt  as  to 
the  convenience  and  value  of  the  Scleroscope  test,  pro- 
vided that  it  is  used  with  care  and  with  an  intelligent  ap- 
preciation of  its  limitations.  In  order  to  realize  how  seri- 
ous these  limitations  may  be  if  the  test  is  applied — for 
example — to  a  thin  piece  of  metal  not  quite  adequately 
supported,  it  is  instructive  to  make  a  Scleroscope  "hard- 
ness" determination  on  a  piece  of  fairly  stout  celluloid 
sheet,  first  placing  this  direct  on  the  metal  base  of  the 
Scleroscope  and  afterwards  interposing  a  fairly  thick  piece 
of  india-rubber.  In  the  latter  circumstances  the  rebound 
is  higher  than  that  obtained  from  the  hardest  steel.  On 
the  other  hand,  it  is  only  fair  to  point  out  that  for  the 
testing  of  very  hard  materials,  the  Scleroscope  working 
with  a  diamond-ended  "hammer"  has  a  distinct  advantage 
over  other  ball-indentation  methods.  It  appears  to  the 
writer,  however,  that  while  the  Scleroscope  in  its  present 
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form  is  very  simple  and  easy  to  use,  its  value  as  a  testing 
instrument  would  be  very  much  increased  if  it  were  pos- 
sible to  vary  the  height  of  fall  of  the  hammer. 

Quite  recently,  Dr.  Haigh,  at  the  Royal  Naval  College, 
Greenwich  (England),  has  worked  out  an  entirely  different 
method  of  hardness  testing.  Eecognizing  the  difficulty 
which  arises  in  the  case  of  hard  metals  from  the  deforma- 
tion of  the  ball  or  other  tool  used  for  making  indentations, 
Haigh  has  developed  a  method  in  which  the  indenting  im- 
plement and  the  indented  specimen  are  made  of  the  same 
metal  and  are  caused  to  indent  each  other  in  a  symmetrical 
manner.  Two  square-sectioned  bars  or  prisms  of  the  metal 
to  be  tested  are  prepared  of  exactly  equal  dimensions;  these 
are  then  held  securely  in  jigs  and,  with  their  lengths  at 
right-angles  to  each  other,  and  edge  crossing  edge,  are 
pressed  together  with  a  known  load.  The  two  prism-edges 
indent  one  another  symmetrically,  and  the  amount  of  this 
indentation  is  a  measure  of  the  hardness,  just  as  in  the 
Brinell  test.  This  ingenious  test  is  still  in  its  infancy, 
and  suffers  from  the  obvious  disadvantage  that  it  can 
only  be  applied  to  specially  prepared  test-pieces,  but  it 
offers  some  entirely  new  possibilities  in  hardness-testing 
and  it  may  be  destined  to  throw  new  light  on  some  of  the 
difficult  problems  connected  with  this  subject. 

In  addition  to  the  purely  mechanical  tests  of  "hardness" 
which  we  have  just  considered,  there  are  a  number  of 
others  based  on  such  methods  as  scratching  or  abrasion 
which  do  not  appear  to  be  as  yet  capable  of  any  high  de- 
gree of  precision.  So  far  as  abrasion  or  resistance  to  wear 
is  cqncerned,  it  still  seems  that  actual  trial  in  service  is  the 
only  really  reliable  test  where  the  comparison  of  different 
materials  is  concerned.  At  most,  a  test-model  designed  to 
imitate  the  conditions  of  service  may  be  employed  for  trial 
purposes,  but  if  the  test  is  to  be  a  quick  one,  the  similarity 
to  service  conditions  must  inevitably  be  violated  and  the 
resulting  data  to  that  extent  rendered  doubtful.  It  is, 
therefore,  reasonable  to  state  the  position  in  this  way,  that 
while  ordinary  "hardness"  tests  of  the  indentation  or 
Scleroscope  type  furnish  a  general  guide  as  to  the  "hard- 
ness" of  metals  even  from  the  point  of  view  of  resistance 
to  abrasion,  it  is  not  safe  to  rely  too  much  upon  such  guid- 
ance except  in  the  case  of  a  single  class  of  material  in  which 
the  correlation  between  these  tests  and  wear  in  service  has 
been  definitely  established.  To  put  the  matter  in  concrete 
form,  the  relative  degrees  of  hardening  of  a  set  of  pieces 
of  the  same  carbon  steel  could  be  safely  ascertained  by  the 
ball  or  scleroscope  test;  but  of  a  bronze  and  a  steel  giving 
identical  "hardness  numbers,"  one  might  give  very  much 
longer  life  in  service  than  the  other. 

Ductibility 

Even  the  general  kind  of  guidance  which  can  thus  be  ob- 
tained from  ordinary  hardness  tests,  however,  is  of  im- 
mense value  in  the  selection  of  materials  and  in  deciding 
upon  their  treatment.  That  hardness  is  of  vital  import- 
ance in  engineering  construction  is,  of  course,  obvious.  On 
the  other  hand,  increased  hardness  nearly  always  brings 
with  it  a  corresponding  decrease  in  ductibility,  and  the 
rival  claims  of  these  two  properties  deserve  a  little  con- 
sideration. Both  the  designer,  the  maker  and  the  user  of 
engineering  products  have  a  deep-rooted  desire  for  duc- 
tility in  their  materials.  It  has,  of  course,  been  pointed  out 
that  an  automobile  back-axle  which  has  been  seriously  bent 
by  an  accident  is  no  more  serviceable  than  one  which  has 
broken  short  off,  and  it  is  doubtful  whether  an  accident  is 
likely  to  be  rendered  less  serious  by  the  mere  fact  that  dam- 
aged parts  have  given  way  by  bending  rather  than  break- 
ing. The  extreme  demand  for  ductility  which  still  exists 
in  many  quarters  is  probably  to  a  large  extent  a  heritage 
from  the  days — now  seemingly  remote,  but  really  not  very 
far  back  in  history — when  wrought  iron  was  the  principal 


material  for  all  engineering  construction.  In  that  ma- 
terial, ductility  stood  for  good  quality  in  all  respects  and 
material  which  "broke  off  short"  was  rightly  regarded  with 
suspicion.  When  steel  was  first  substituted  for  wrought 
iron,  it  was  natural  that  the  same  demands  for  ductility 
should  be  made  upon  it,  and  in  very  mild  steel  these  de- 
mands can  of  course  be  met.  But  the  demand  has  extended, 
to  a  certain  extent,  to  all  other  materials,  and  for  many 
years  engineers  have  thought  it  essential  to  sacrifice  much 
to  this  requirement  of  ductility. 

That  there  is  need  for  ductility  in  many  places  is  not, 
of  course,  to  be  denied.  The  exigencies  of  constructional 
operations  often  require  a  little  "cold  setting"  of  parts, 
and  even  where  such  operations  are  entirely  avoided,  the 
inevitable  errors,  or  rather  variations  of  workmanship 
still  require  that  the  material  shall  have  the  power  to  yield 
slightly  in  order  to  secure  a  more  uniform  distribution  of 
load.  But  for  these  purposes,  as  a  rule,  quite  a  small  de- 
gree of  ductility  is  adequate;  no  adjustments  of  the  kind 
mentioned  demand  any  such  ductility  as  would  correspond, 
for  example,  to  an  elongation  of  20  per  cent  on  2  inches  in 
a  tensile  test.  It  would  seem,  therefore,  that  the  real  need 
for  ductility  for  its  own  sake  under  service  conditions  is 
quite  small.  It  is,  therefore,  only  as  a  test  for  quality  of 
the  material  that  it  can  be  given  any  very  great  import- 
ance. If  that  is  the  case,  however,  it  should  be  regarded 
from  a  point  of  view  rather  different  from  that  ordinarily 
adopted :  ductility  should  only  be  valued  as  a  quality  to  be 
aimed  at  so  long  as  other  and  more  immediately  important 
qualities  are  not  sacrificed. 

Fatigue  Range 

Thus,  in  the  majority  of  the  working  parts  of  an  en- 
gine, it  is  the  fatigue  range — i.  e.,  the  range  of  alternating 
stress  to  which  a  piece  can  be  safely  subjected  for  an  in- 
definitely long  series  of  repetitions — which  really  measures 
the  value  of  a  material.  Now  this  "safe  range"  under 
fatigue  is  associated  very  closely  with  the  property  of 
"hardness"  which  we  are  here  considering,  and  like  hard- 
ness, it  can  be  obtained,  as  a  rule,  only  at  the  expense  of 
ductility.  Now  consider  the  case  of  a  crank-shaft.  Fail- 
ure under  fatigue  is  of  vital  importance;  but  provided  the 
shaft  will  stand  the  small  amount  of  straightening  which 
may  be  necessary  at  one  stage  of  its  manufacture,  of 
what  further  use  is  ductility  in  a  part  which  would  be- 
come useless  if  it  were  a  few  hundredths  of  an  inch  out 
of  line?  Yet  the  demand  for  a  relatively  high  degree  of 
ductility  in  most  specifications  definitely  limits  the 
hardness  and  with  it  the  safe  fatigue  range  of  the  ma- 
terial employed.  Among  materials  having  the  same 
fatigue  range,  it  would  no  doubt  be  justifiable  to  select 
that  which  showed  at  the  same  time  the  highest  degree 
of  ductility,  although  even  there  the  selection  should 
be  based  rather  upon  the  results  of  a  notched-bar 
impact  test  than  upon  ductility  alone.  But,  given  a  cer- 
tain minimum  amount  of  ductility,  depending  upon  the 
nature  of  the  service  required,  it  appears  to  be  tradi- 
tional rather  than  logical  to  value  higher  ductility  at  the 
expense  of  hardness  and  fatigue  resistance. 

More  directly  concerned  with  the  subject  of  hardness  is 
the  question  of  material  exposed  to  actual  abrasive  wear, 
such  as  gear-wheels,  shafts  running  in  bearings,  etc.  Here 
there  are  two  divergent  lines  of  practice  which  are  of  in- 
terest in  the  present  connection.  They  may  be  described 
as  the  "case  hardening"  and  the  "all  hard"  respectively.  So 
far  as  actual  hardness  tests  are  concerned,  identical  values 
can  be  obtained  from  materials  of  both  kinds,  although  it  is 
important  to  remember  that  in  the  ball-indentation  test 
there  is  danger  of  obtaining  much  too  low  a  value  if  the 
indentation  is  made  in  a  very  thin,  hard  case  lying  upon  a 
soft  core.     With  identical  hardness  numbers  one  may,  in 
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this  case  where  the  materials  are  otherwise  similar  in  con- 
stitution and  structure,  assume  that  actual  wearing  prop- 
erties as  against  abrasion  will  be  identical  for  the  "cased" 
and  the  "all  hard"  materials  so  long  as  the  case  is  not  worn 
through.  Actually,  however,  it  is  usually  easier  to  obtain 
a  high  hardness  number  from  a  cased  article  than  from 
one  which  is  entirely  hard.  The  reason  is  that  a  more 
severe  quenching  process  can  be  safely  applied  to  a  prop- 
erly cased  article  than  to  one  which  consists  entirely  of 
high-carbon  steel.  In  the  latter  case  the  volume  changes 
due  to  hardening  ocx;ur  throughout  a  much  larger  mass 
and  there  is  a  greater  tendency  to  crack.  In  the  cased 
article,  on  the  other  hand,  flaking  of  the  case  may  occur  if 
the  transition  which  occurs  between  case  and  core  is 
not  sufficiently  gradual. 

The  sort  of  consideration  just  mentioned,  which  governs 
the  degree  of  hardness  attainable,  applies  also  in  other  di- 
rections. Apart  from  the  question  of  cost,  the  preference 
for  cased  articles  to  some  extent  derives  its  inspiration 


from  the  desire  for  ductility  which  has  been  discussed 
above.  While  the  extreme  ductility  of  a  very  mild-steel 
core  encased  in  hardened  high-carbon  material  can  hardly 
ever  come  into  play,  there  is  yet  something  to  be  said  on 
the  other  side.  Where  "all  hard"  steel  is  employed,  the  ar- 
ticle is  often  so  treated  as  to  become  fully  hardened 
throughout,  and  the  whole  material  is  thus  put  into  a  con- 
dition in  which  there  is  a  total  absence  of  all  ductility. 
This,  it  would  seem,  is  carrying  the  doctrine  of  "hardness 
at  all  costs"  decidedly  too  far,  since  some  little  degree  of 
ductility  is  undoubtedly  not  only  useful  but  even  necessary 
in  most  engineering  objects. 

Looking  back  over  the  whole  subject  which  we  have  here 
passed  under  review,  it  is  clear  that  hardness  and  the 
other  physical  properties  which  appear  to  be  so  closely  as- 
sociated with  it,  are  of  fundamental  value  in  engineering 
construction  the  further  study  of  the  methods  by  which  it 
can  be  obtained  and  tested  and  measured  is  therefore  a 
field  of  great  importance. 


Government  Report  of  British  Aircraft  Autumn  Trials 


THE  Air  Ministry's  report  of  last  year's  early  autumn 
trials  of  British  airplanes  and  land  and  water- 
planes,  including  both  normal  and  special  commercial 
aircraft  types,  has  recently  been  issued.  The  report 
eulogizes  the  progress  made,  especially  in  commercial 
type  aircraft  by  way  of  contrast  with  those  which  were 
adapted  for  commerce  from  war  machines.  A  spe- 
cial tribute  is  paid  to  British  magnetos  as  fitted  to  the 
competing  machines.  The  report  says,  "When  a  few  me- 
chanical details  have  been  improved,"  there  is  little 
doubt  that  the  British  magneto  will  be  the  best  in  the 
world,  and  that  the  British  manufacturers  of  magnetos 
as  shown  by  this  trial  will  "be  ahead  of  any  foreign 
rivals."  The  advantages  of  a  fair  margin  of  extra  en- 
gine power  despite  the  extra  cost  also  are  emphasized. 

The  report,  like  the  trial,  while  useful  technically, 
does  not  seem  likely  to  help  a  revival  of  civil  aircraft 
building  which  at  the  present  is  almost  dead.  The  Gov- 
ernment's decision  to  grant  $300,000  this  year  as  a  con- 
ditional subsidy  to  aircraft  builders,  promulgated  this 
week,  seems  to  be  timed  auspiciously  for  this  report, 
but  it  is  felt  that  the  sum  is  insufficient  for  any  technical 
development.  As  matters  stand  only  the  Handley  Page 
Co.  seems  likely  to  benefit,  since  it  is  the  only  one 
qualified  to  compete  for  the  subsidy.  The  conditions 
prescribe  that  competing  companies  must  be  British,  and 
must  be  able  to  show  that  on  a  maximum  of  forty-five 
days  in  each  period  of  three  months  flights  have  been 
completed  in  both  directions  by  aircraft  of  British  manu- 
facture, fitted  with  British  made  engines,  within  a  fixed 
maximum  period  of  time  allowed  for  each  journey. 

The  routes  at  present  approved  are  London  to  Paris, 
London  to  Brussels,  and  London  to  Amsterdam.  Exten- 
sions to  these  routes  and  additional  routes,  such  as  Eng- 
land to  Scandinavia,  on  which  the  possibilities  of  a  serv- 
ice employing  flying  boats  or  amphibian  machines,  or  a 
mixed  service  of  sea  and  land  aircraft,  can  be  demon- 
strated, may  be  approved. 

The  sum  offered  compares  poorly  with  the  amount, 
$750,000,  recommended  to  be  allotted  by  the  Govern- 
ment's Advisory  Committee  in  June  last.  Moreover,  the 
scope  is  limited  to  continental  routes.  The  aircraft  in- 
dustry naturally  wants  to  develop  inland  air  services,  in 
which  respect  Great  Britain  compares  unfavorably  with 
France  and  Germany. 


The  following  points  are  gleaned  from  a  Times  in- 
terview with  Mr.  Handley  Page  following  the  announce- 
ment of  the  Government's  grant. 

The  sum,  he  considers,  is  good,  having  regard  to  the 
present  financial  stringency.  It  will  be  useful  in  devel- 
oping long  distance  flights  in  other  countries,  such  serv- 
ices being  of  the  sort  already  subsidized  by  foreign 
governments.  It  may  lead  to  reduced  charges,  since  even 
the  present  scale  of  charges  is  profitable  without  obtain- 
ing full  loads.    There  will  follow  development  all  round. 

Mr.  Handley  Page,  also,  does  not  ignore  the  possible 
danger  of  a  Government  subsidy  retarding  progress  be- 
cause of  the  tendency  to  lean  on  Government  support. 
But  he  seems  more  concerned  that  the  help  was  not 
forthcoming  earlier,  as  it  might  have  prevented  the 
passing  out  of  certain  pioneer  aircraft  firms.  He  also 
thinks  that  as  the  grant  (at  present)  is  for  one  year 
only,  it  is  not  likely  to  develop  the  betterment  of  the 
commercial  airplane,  because  such  new  machines  if  put 
in  hand  now  would  not  be  ready  for  flying  on  service 
next  year. 


Lowering  Costs  by  Greater 
Production 

AN  effort  to  obtain  lower  costs  by  greater  production 
and  increased  efficiency  instead  of  by  lower  wage 
scales  is  the  general  program  of  S.  F.  Bowser  &  Co., 
Inc.,  manufacturers  of  oil  and  gasoline  storage  systems, 
Fort  Wayne,  Ind.,  and  is  also  the  program  of  other  local 
industries,  according  to  S.  B.  Bechtel,  manager  of  the 
Bowser  plant.  Labor  during  the  year  1920,  according 
to  Mr.  Bechtel,  was  unproductive  generally  and  was 
only  about  45  to  55  per  cent  efficient.  Already  this  year, 
he  declares,  there  has  been  an  increase  locally  of  25  per 
cent  in  labor's  efficiency.  Labor  alone  is  not  held  re- 
sponsible for  this  condition  by  Mr.  Bechtel,  but  indus- 
trial management  is  also  declared  to  have  been  ineffi- 
cient to  a  great  extent  during  the  period  of  war-time 
high  prices  and  abundance  of  orders.  During  1920  ap- 
proximately 15  per  cent  of  all  local  labor  was  absent  on 
every  working  day  and  this  has  now  been  reduced  to  2 
per  cent. 
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An  Elevating  Dump  Body 

Is  designed  for  use  primarily  for  dumping  from  an  elevated  position  but 
can  be  used  in  same  way  that  ordinary  dump  body  is  employed.  Is 
operated  by  hydraulic  hoist  and  is  provided  with  18  ft.  telescoping  chute. 


TO  meet  a  demand  for  an  elevating  dump  body  em- 
bodying a  simple  operating  mechanism,  the  engi- 
neers of  the  Federal  Motor  Truck  Co.  evolved  the 
design  herewith  illustrated,  on  which  a  number  of  pat- 
ents have  been  applied  for.  This  body  is  intended  to  be 
used  primarily  for  dumping  a  load  from 
an  elevated  position,  but  it  may  also  be 
used  as  an  ordinary  dump  body. 

This  type  of  body  is  extensively  used 
in  the  coal  business,  in  road  building 
(dumping  into  concrete  mixers)  and  in 
garbage  collection  (dumping  into  a 
large  body).  It  is  composed  of  three 
principal  units — a  dump  body,  very  much 
like  an  ordinary  body;  a  hydraulic  hoist, 
and  an  elevating  mechanism  under  the 
body.  The  body  has  two  dumping  posi- 
tions— the  elevated  position,  which  raises 
the  lower  end  of  the  body  6  ft.  above  the 
ground,  and  the  ordinary  dumping  posi- 
tion. 

The  dump  body  is  the  ordinary  type  of 
body  with  a  flat,  sliding  bagging  chute 
door  in  the  tail  gate  and  carrying  an  18- 
ft.  telescoping  chute  in  a  cradle  under  the 
body.  The  hoist  is  the  Federal  Motor 
Truck  Co.'s  standard  heavy  duty  type,  ex- 
cept that  cross  arm  at  top  is  secured  in 
a    solid    instead    of    a    pivoting    bracket. 


The  elevating  mechanism  comprises  a  frame  extension 
arranged  above  the  chassis  frame,  strengthening  the 
frame  and  carrying  the  shafts,  brackets,  etc.;  an  ele- 
vating frame  pivoted  at  the  rear  and  carrying  the  lift- 
ing arm  at  the  front  and  the  main   elevating  lever  at 


Body  elevated  into  high  dumping  position 


Body  in  ordinary  dumping  position 


the  center,  this  frame  being  elevated 
just  as  with  the  ordinary  dump  body; 
a  main  elevating  lever  pivoted  at  the 
center  of  elevating  frame,  the  lower 
end  being  anchored  to  the  frame  by  pull 
rods  and  the  upper  end  elevating  the 
body;  pull  rods  pivoted  at  the  lower  end 
of  the  main  elevating  lever,  the  lower 
ends  having  a  cross  shaft  which  is  en- 
gaged or  disengaged  by  release  hooks;  a 
shaft  holding  two  large  cast  steel  hooks 
is  connected  by  brackets  to  the  frame  ex- 
tension just  above  the  rear  axle.  On  the 
right  end  of  this  shaft,  and  outside  of  the 
frame  is  a  hand  lever,  which  throws  the 
hooks  forward  to  engage  the  pull  rod 
shaft  for  the  elevating  position,  or  back- 
ward to  release  the  pull  rods  for  the 
ordinary  dumping  position.  The  front 
elevating  member,  being  joined  to  the 
body  and  the  main  elevating  frame,  lies 
almost  flat  when  the  body  is  down,  and 
advances  toward  an  upright  position  to 
give  sufficient  angle  for  dumping  when 
the  body  is  elevated. 

The  body  is  elevated  into  the  dumping 
(Continued  on  page  621) 
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Proposed  Methods  of  Automotive 
Gear  Inspection 

Gear  Makers  Association  developing  standard  practice  for  inspection  of 
their  product.  Size  of  hole,  wear  of  gages,  tapered  holes,  keyways,  tooth 
bearing,  splined  shafts  and  methods  of  test  are  some  of  items  considered. 


A  SUB-COMMITTEE  of  the  American  Gear  Makers 
Association  Standards  Committee,  of  which  E.  J. 
Frost  is  chairman,  is  developing  standard  meth- 
ods for  inspecting  gears  commercially.  At  the  Lake 
Mohonk  meeting  of  the  A.  G.  M.  A.  an  interesting  report 
was  presented  on  the  subject  of  inspection,  but  no  action 
was  taken  on  it.  The  following  rules  for  gear  inspection, 
therefore,  are  at  present  only  committee  recommenda- 
tions, but  it  is  quite  likely  that  at  the  next  meeting,  to 
be  held  at  Cincinnati  in  the  spring,  they  will  be  made 
recommended  practice  by  the  Association. 

Inspection  of  Bores — Cylindrical  holes  up  to  3  in.  di- 
ameter shall  be  inspected  with  "will  and  will  not  go" 
plug  gages,  the  "will  go"  end  to  have  a  diameter  the 
same  as  the  smaller  limit  and  the  "will  not  go"  equal  to 
the  larger  limit  given  on  the  customer's  drawing. 

Tolerance  for  wear  to  be  allowed  before  discarding 
gages : 


Table  I 

Size  of  Hole, 

In. 

Class  1 

Class  2 

Class  3 

0    to  hk 

.00007" 

.0001" 

.00015" 

%  to    1 

.00010" 

.00015" 

.00020" 

1    to    2 

.00015" 

.00020" 

.00030" 

2    to    3 

.00020" 

.00025" 

.00040" 

Tapered  Holes 

Tapered  holes  shall  be  inspected  with  tapered  plug 
gages  and  the  quality  of  fit  determined  by  painting  the 
gage  with  red  lead  or  prussian  blue,  when  a  full  bearing 
shall  be  shown. 

Proper  depth  of  reaming  or  grinding  shall  be  indi- 
cated by  a  stepped  shoulder  located  at  either  end  of  the 
plug,  as  the  case  may  require,  the  height  of  the  step  and 
relationship  to  the  taper  agreeing  with  limits  given  on 
customer's  drawing. 

Keywaya 

Keyways  in  both  straight  and  tapered  holes  and  for 
both  single  and  multiple  keys  shall  be  inspected  for 
width  of  keyway  by  using  "will  and  will  not  go"  bar 
gages,  gaging  the  width  only. 

For  alignment  and  depth,  a  plug  gage  shall  be  used, 
which  has  body  diameter  equal  to  the  small  limit  of  the 
hole  and  a  key  long  enough  to  reach  the  entire  length  of 
the  keyway,  the  width  and  height  of  the  key  gage  agree- 
ing with  the  customer's  small  limit. 

If  the  maximum  depth  is  important,  a  similar  gage 
shall  be  used  as  a  "will  not  go,"  having  a  key  height 
equal  to  the  maximum  shown  on  the  customer's  drawing. 

Woodruff  Keys 

A  hardened  gage  similar  in  shape  to  a  Woodruff  key 
but  slightly  thinner  than  standard,  shall  be  used,  and 
a  keyseated  ring  gage    slid    over    it.     The    latter    should 


check  for  depth  and  alignment  and  also  show  if  radial. 
If  both  minimum  and  maximum  depth  are  required  to  be 
verified,  two  keyseats  can  be  put  in  the  ring,  these  agree- 
ing with  the  two  limits  on  customer's  drawing. 

For  width,  use  a  "will"  and  "will  not  go"  bar  gage, 
both  ends  of  which  shall  agree  with  the  customer's 
limits. 

Test  Stands 

The  smaller  sizes  of  spur,  spiral  and  internal  gears, 
shall  be  checked  for  pitch  diameter,  eccentricity  and 
irregular  teeth  by  inspecting  on  a  hand  stand,  the  essen- 
tials of  which  should  be,  rigidity  in  construction  so  that 
none  of  the  parts  can  spring,  and  one  rigid  and  one  free- 
ly sliding  head,  so  arranged  that  the  movement  of  the 
sliding  head  will  actuate  a  dial  indicator. 

The  studs  on  which  the  work  is  mounted  shall  be  at 
right  angles  with  the  surface  on  which  the  one  head 
slides  and  parallel  with  each  other  within  0.002  in.  in 
12  in. 

The  size  of  the  studs  shall  not  be  smaller  than  the 
"will  go"  end  of  the  plug  gage  used  for  gaging  the  hole, 
and  the  same  tolerance  for  wear  shall  be  allowed  as 
given  in  the  table. 

This  stand  may  also  be  used  for  determining  the  qual- 
ity of  tooth  bearing,  provided  satisfactory  master  gears 
are  used. 

For  the  determination  of  noise,  a  power  stand  shall 
be  used,  the  essentials  of  which  shall  be  the  same  as 
those  of  the  hand  stand,  except  that  it  shall  be  provided 
with  power  which  may  be  applied  in  either  direction, 
and  there  shall  be  a  power  brake. 

The  indicator  shall  be  omitted  and  the  movable  head 
shall  be  controlled  by  a  screw  adjustment  and  clamping 
device. 

In  the  hand  test  stands,  it  will  be  found  an  advantage, 
when  once  the  stud  holes  are  accurately  bored  in  the 
heads,  to  bush  them  with  hardened  steel  bushings, 
straight  on  the  outside  and  tapered  on  the  inside,  so 
that  the  wear  of  putting  the  studs  in  and  out  can  be 
largely  taken  care  of  by  the  taper,  and  new  bushings 
can  be  substituted  when  the  old  ones  are  badly  worn, 
without  disturbing  the  accuracy  of  the  original  bored 
holes. 

Master  gears  in  pitches  finer  than  six,  shall  be  within 
an  eccentricity  limit  of  .001  in. 

In  disputes  concerning  eccentricity,  where  master 
gears  of  proven  accuracy  are  not  available,  a  hardened 
gear  with  teeth  cut  away  so  as  to  have  but  one  of  its 
teeth  in  engagement  at  a  time,  may  be  used  by  rolling 
through  the  arc  of  contact  and  then  ratcheting  to  the 
next  tooth. 

Bevel  gears  shall  be  inspected  on  hand  or  power 
stands  for  quality  of  bearing,  and  on  reversible  power 
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stands  equipped  with  hand  brake,  for  noise. 

These  stands  shall  be  rigid  in  construction,  the  belt 
pull  shall  be  downward  rather  than  upward,  so  as  to 
tend  to  seat  the  movable  heads  rather  than  pull  them 
away  from  their  bearings,  the  spindles  shall  lie  in  the 
same  plane  and  be  at  right  angles  with  each  other  with- 
in an  error  of  .002  in.  in  12  in.,  and  the  tapers  of  the 
holes  in  the  spindles  shall,  if  possible,  agree  with  those 
in  the  bevel  generating  machines,  so  that  work  can  be 
examined  without  removing  from  the  arbor  on  which  it 
was  cut. 

In  straight  tooth  bevels,  conical  pointers  may  be  used 
to  prove  whether  the  teeth  are  radial  or  not. 

The  above  applies  to  such  gears  as  are  used  in  truck, 
tractor  and  automobile  construction  and  not  to  the 
larger  mill  gearing. 

Tooth  Bearing 

Questions  of  tooth  bearing  shall  not  be  determined  in 
the  final  assembly,  but  by  inspection  on  test  stands,  as 
noted  above. 

Splined  Shafts 

For  width  of  spline,  root  and  outside  diameter,  use  a 
"will"  and  "will  not  go"  snap  gage,  made  to  dimensions 
given  on  customer's  drawing  for  the  work,  or  use  a 
micrometer  set  to  the  same  dimensions. 

For  accuracy  of  spacing,  use  a  ring  gage  having  one 
portion  ground  to  maximum  diameter  of  outside  of  keys 
and  at  one  end  an  annular  portion  with  a  diameter  of 
hole  equaling  the  maximum  diameter  of  the  body  of 
the  shaft  and  milled  and  ground  away  so  as  to  leave  pro- 
jections whose  width  and  angle  of  face  shall  equal  the 
minimum  space  between  keys  as  given  on  the  customer's 
drawing. 

Sizes  of  Collets  for  Holding  Stem  Gears 

Use  holes  in  collets  or  bushings  equal  to  the  maximum 
shaft  size  plus  the  amounts  given  in  Table  I,  when  new, 
and  also  allow  the  same  amount  as  given  in  Table  I  for 
wear  before  discarding. 


Fixtures  for  Testing  Internal  Ring  Gears  When  Held  by 
the  Outside 

Add  to  bore  of  fixture,  when  new,  the  amount  given  in 
Table  I  and  also  a  like  amount  for  wear  before  discard- 
ing. 

Shifter  Grooves 

For  diameter  of  bottom  of  groove,  use  "will  and  will 
not  go"  snap  gage,  slightly  thinner  than  width  of  groove, 
or  use  micrometers. 

The  gage  should  be  made  to  limits  given  on  customer's 
drawing. 

If  the  shifter  groove  has  a  fillet  in  the  corner,  a  simi- 
lar allowance  plus  clearance  shall  be  made  in  the  gage. 

For  width  of  groove  use  a  "will  and  will  not  go"  bar 
gage  made  to  customer's  limits  for  the  work. 

Thread  Gages 

Use  plug  or  ring  gages  made  by  a  reputable  concern 
and  in  case  of  dispute,  have  checked  by  the  Bureau  of 
Standards.  "Will  and  will  not  go"  gages  should  be  used 
for  accurate  work. 

Machine  for  Checking  Tooth  Shapes 

It  is  recommended  that  this  association  have  designed 
and  built  an  instrument  for  determining  the  accuracy  of, 
involute  curves  in  cutters  or  work,  and  that  it  be  in- 
stalled in  the  Bureau  of  Standards  at  Washington. 

Disputes 

All  disputes  over  the  accuracy  of  micrometers,  gages, 
etc.,  may  at  the  request  of  buyer  or  seller,  be  referred 
to  the  Bureau  of  Standards,  whose  report  shall  be  ac- 
cepted as  final  and  the  expense  of  such  testing  borne 
by  the  owner  of  the  instruments  tested,  unless  otherwise 
agreed  upon. 

In  making  comparisons  of  dimensions,  the  same  tem- 
peratures shall  be  used  as  are  maintained  by  the  Bureau 
of  Standards. 


First  American  Airway  to  Be  Constructed  in  1921 


THE  establishment  of  well  organized  air  routes 
throughout  the  country  is  essential  to  the  progres- 
sive development  of  commercial  and  civil  aviation. 
With  properly  equipped  airways,  flying  will  become  a 
safe  and  efficient  mode  of  traveling  in  this  country.  For 
this  reason  the  proposed  creation  of  a  model  airway  be- 
tween Washington,  D.  C.  and  Dayton,  Ohio,  during  1921 
is  a  fact  of  special  interest. 

The  project  is  being  fostered  by  the  Army  Air  Service, 
which  is  able  to  provide  such  equipment  as  is  available 
for  creating  the  route,  but  cannot  purchase  land  or  make 
financial  expenditures.  The  expense  will  fall  upon  local 
civic  and  commercial  organizations  to  whom  the  benefit 
of  the  airway  will  eventually  accrue. 

Certain  stations  on  the  airway  will  have  gasoline,  oil 
and  spare  parts  for  both  Government  and  civilian  air- 
craft. Charts  will  be  made  of  the  entire  route  at  the  re- 
quest of  the  Army  Air  Service  and  also  a  photographic 
map  of  the  route  will  be  prepared.  Oblique  aerial  photo- 
graphs of  every  city,  landmark  and  landing  field  will  be 
taken  and  arranged  into  such  form  as  to  provide  a  guide 
to  the  route.  Copies  of  these  books  can  be  signed  for 
at  one  end  of  the  route  and  turned  in  at  the  end  of  the 


journey.  Flyers  along  the  route  will  be  in  constant 
radio  communication  with  each  other  and  with  the  vari- 
ous ground  stations  and  in  case  of  fog  or  clouds  will  be 
directed  along  the  route  by  radio.  Should  a  group  of 
commercial  ships  desire  to  negotiate  the  route  un- 
equipped for  wireless,  then  an  airplane  so  equipped  can 
be  dispatched  with  them  along  the  route  and  they  can 
"follow  the  leader"  in  perfect  safety. 

A  system  has  been  devised  for  marking  the  landing 
fields  along  the  route  for  purposes  of  identification  and 
will  serve  as  an  aid  to  navigation.  Each  State  is  being 
divided  into  one  hundred  parts  from  west  to  east,  and 
lettered  alphabetically  north  to  south,  each  letter  rep- 
resenting a  distance  of  30  miles.  A  field  in  the  northern 
part  of  Eastern  United  States  marked  0-55-B  would  be 
in  Ohio,  about  half  way  across  the  State,  and  between 
30-60  miles  below  the  northern  border.  Since  commer- 
cial aircraft  will  probably  negotiate  a  30-mile  distance 
in  slightly  over  15  minutes  locations  by  this  system  are 
sufficiently  close  together  for  navigating  purposes. 
More  minute  detail  will  be  provided  in  certain  subdi- 
visions of  the  system  at  or  near  landing  fields  and  in 
the  laying  out  of  signs  and  letters. 
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A  Machine  for  Multiple  Drilling 
and  Tapping 

Employs  automobile  type  friction  clutch  in  main  driving  pulley  to  enable 
the  power  to  be  shut  off  when  a  change  in  direction  of  rotation  of  spindles 
is  made,  thus  overcoming  disadvantage  of  earlier  machines. 


GREAT  success  has  been  attained  in  the  multiple 
drilling  of  motor  castings  and  other  similar  parts, 
the  reduction  in  cost  over  the  use  of  a  single 
spindle  drill  being  such  that  no  progressive  concern 
can  afford  to  do  without  multiple  drills.  Multiple 
tapping  of  holes  has  also  been  attempted,  but  has 
not  been  uniformly  successful,  owing 
to  the  want  of  a  satisfactory  device 
for  reversing  the  direction  of  spindle 
rotation  when  the  taps  have  reached 
a  predetermined  depth.  Friction 
clutches  that  have  been  employed  for 
this  work  operated  at  too  low  speeds, 
and  would  not  retain  their  adjust- 
ment. Positive  clutches  employed 
were  subject  to  too  great  shock,  and 
consequently  were  short-lived  and 
subjected  the  machines  to  too  severe 
strains.  The  Fox  Machine  Co.  has 
placed  on  the  market  a  multiple  spin- 
dle tapping  machine  which  is  claimed 
to  overcome  these  objections. 

The1  upper  drive  pulley  at  the  rear 
of  the  speed  change  box  is  built  into 
a  single  drive  plate  friction  clutch. 
Any  of  the  standard  automobile 
clutches,  such  as  the  Hoosier,  Borg  & 
Beck,  etc.,  can  be  used  on  this  drive. 
At  the  front  of  the  machine  is  a  lever 
with  a  cam  surface,  which  either  dis- 
engages this  friction  clutch  or  al- 
lows it  to  engage,  thus  furnishing 
the  means  for  stopping  and  starting 
the  machine. 

On  the  vertical  drive  shaft  to  the 
head  is  a  positive  driving  clutch  with 
twelve  right  hand  teeth  on  one  side 
and  twelve  left  hand  teeth  on  the 
other.  These  teeth  engage  opposing 
members,  which  are  carried  by  bevel 
gears,  the  gears  being  driven  by  a 
bevel  pinion  mounted  on  the  horizon- 
tal shaft  which  runs  into  the  speed 
change  box.  The  operation  of  this 
clutch,  which   is  used   for  reversing, 

is  also  controlled  by  a  lever  at  the  front  of  the  machine. 
This  lever  is  interconnected  with  the  lever  which  dis- 
engages the  friction  clutch. 

When  the  tapping  lever  is  moved  from  forward  to  re- 
verse position,  or  vice  versa,  the  first  part  of  the  move- 
ment disengages  the  friction  clutch  driving  the  machine. 
Further  motion  of  the  lever  carries  the  solid  tooth  driv- 
ing clutch  from  one  position  to  the  opposite  one,  this  be- 
ing accomplished  while  the  power  is  off.  After  the 
positive  clutches  are   in  engagement,  the  final   motion 


multiple  :</iindIe  machine  for  drill 
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of  the  tapping  lever  allows  the  friction  clutch  to  again 
engage,  and  the  power  is  then  transmitted  through  the 
positive  clutches,  driving  the  spindles  in  the  reverse 
direction.  Special  provision  is  made  against  the  possi- 
bility of  the  teeth  of  the  clutches  striking  one  on  top  of 
the  other  when  being  reversed,  which  would  prevent  the 
clutches  from  becoming  engaged. 

When  the  tapping  attachment  lever 
is  pulled  forward,  the  spindles  are 
given  a  right  hand  rotation.  A  heavy 
spring  is  put  under  compression,  and 
is  latched  in  this  position.  An  ad- 
justable stop  on  the  vertical  stop  rod 
is  so  set  that  when  the  taps  reach  the 
desired  position,  the  stop  comes  in 
contact  with  the  trip  arm,  which  re- 
leases the  spring  held  under  com- 
pression. The  movement  of  this 
spring  carries  the  tapping  attach- 
ment lever  automatically  from  the 
forward  to  the  reverse  position. 
Thus,  the  operator  does  not  have  to 
trip  the  tapping  mechanism  when  the 
desired  depth  of  hole  is  reached. 

The  machine  illustrated  taps  %  in. 
holes  in  cast  iron  plates,  1%  in.  thick, 
in  5  sec,  a  maximum  of  6  hp.  being 
consumed.  The  main  drive  shafts 
are  mounted  upon  ball  bearings. 

Special  attention  is  called  to  the 
fact  that  all  springs  used  are  excep- 
tionally heavy  and  entirely  inclosed, 
so  that  the  operator  cannot  tamper 
with  them.  Another  feature  is  that, 
after  the  tapping  attachment  lever  is 
thrown  forward  and  the  automatic 
trip  locked  in  position,  the  operator 
can  move  the  tapping  lever  back  and 
forth,  to  reverse  the  direction  of  the 
taps,  as  rapidly  as  he  desires,  before 
the  taps  reach  their  bottom  position. 
This  is  of  special  importance  in  the 
case  of  breaking  a  tap.  The  operator 
reversing  the  spindles  under  these 
conditions  does  not  affect  the  trip- 
ping of  the  mechanism  when  the  taps  finally  reach  their 
lowest  position.  The  multiple  spindle  tapping  machine 
shown  is  a  Fox  D-22.  This  mechanism  is  also  applied  to 
the  D-12  and  D-32  machines. 


THE  Packard  Motor  Car  Co.  has  designed  a  12-cylin- 
der  V-type  aircraft  engine  developing  400  hp.  for 
altitude  flying,  known  as  Model  1237.  The  weight  is  7.'!-r> 
lb.,  giving  a  specific  weight  of  1.85  lb.  per  hp.  It  is  built 
on  the  over-dimensioned,  super-compression  principle. 
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Where  Is  the  Motorcycle  Going? 

With  the  coming  of  business  depression  and  the  falling  off  of  foreign 
orders,  the  old  question  is  again  arising  as  to  "What's  wrong  with  the 
motorcycle?"  This  article  is  the  first  of  a  series  of  two  which  discusses 
from  the  standpoint  of  an  interested  observer  the  conclusions  reached 
after     a     careful     survey     and     a     general    analysis    of    the    situation 

By  Norman  G.  Shidle 


CONSTRUCTIVE  criticism  is  almost  an  essential  to 
the  healthy  growth  of  an  industry.  Probably  no 
industry  has  been  subjected  to  more  criticism  of 
this — and  other  kinds — than  the  automobile  industry; 
certainly  no  industry  has  grown  more  rapidly  and  gained 
so  strong  a  position  in  a  comparatively  short  time.  Cer- 
tain phases  of  such  criticism  can  sometimes  be  given 
better  by  an  interested  and  intelligent  onlooker  than  by 
those  actively  interested  in  the  advancement  of  a  par- 
ticular part  of  the  industry. 

An  examination  of  the  field  would  indicate  that  such 
criticism  has  been  lacking  to  a  large  extent  in  the  motor- 
cycle industry.  Outside  criticism  has  usually  come  from 
those  whose  only  knowledge  consists  in  having  the  quiet 
of  their  neighborhood  disturbed  by  the  open-cutout  speed 
demon  who  still  leaves  behind  him  an  oral  as  well  as  a 
visual  impression  in  the  being  of  bystanders.  Criticism 
from  this  class  of  persons  has  been  widespread  and  vig- 
orous, but  is  not  usually  constructive.  Much  of  it  can 
never  be  printed  in  the  Sunday  school  books. 

The  fact  that  the  motorcycle  industry  is  so  largely 
concentrated  in  a  few  organizations  has  made  the  motor- 
cycle press  very  strongly  dependent  upon  the  good-will 
of  these  few  for  its  existence.  As  a  consequence,  criti- 
cism from  this  source  has  sometimes  been  weighed  not 
alone  on  its  qualities  of  justice  in  deciding  whether  or 
not  it  should  be  printed,  but  also  in  regard  to  the  likeli- 
hood of  its  meeting  with  disfavor  in  one  or  another  of 
the  controlling  concerns.  Such  a  condition  is  not  al- 
ways conducive  to  the  publication  of  that  frank  and 
honest  criticism  which  is  one  of  the  chief  functions  of 
the  business  press  and  which  ultimately  works  to  the 
progress  and  advancement  of  the  industry  as  a  whole. 

Progress  of  the  Industry 

It  is  worth  while  to  examine  what  has  been  the  prog- 
ress of  the  motorcycle  industry  under  these  conditions, 
how  it  stands  at  the  present  time  and  along  what  lines 
future  development  is  likely  to  go.  The  discussion  log- 
ically divides  itself  for  analysis  into  these  sections : 

1.  Is  the  motorcycle  industry  progressing  at  a  normal 
rate;  that  is,  does  it  show  a  normal  healthy  growth 
during  recent  years? 

2.  Merchandising: 

a.  Past  policies. 

b.  Present  ideals;  how  far  realized;  co-operative  pos- 
sibilities. 

c.  Future  development. 

d.  Undeveloped  merchandising  fields. 

3.  Motorcycle  design: 

a.  Mechanical  features. 

b.  What  weight  machine  for  future  business? 

c.  Weight  and  cost  of  machine  as  related  to  future 
development  of  the  industry. 


The  progress  of  an  industry  can  be  measured  in  a  gen- 
eral way  by  production  figures,  sales — as  denoted  by  reg- 
istration and  export  figures — and  by  financial  statements. 
The  latter  standard  is  difficult  to  use  for  the  motorcycle 
industry  because  of  the  numerous  firms  that  have  en- 
tered and  left  the  field  during  the  last  ten  years.  Pro- 
duction figures,  however,  can  be  estimated  with  a  fair 
degree  of  accuracy,  while  export  and  registration  fig- 
ures are  available  in  most  instances. 

The  chart  shown  herewith  presents  the  relation  be- 
tween motorcycle  production,  domestic  sales  and  exports 
since  1913. 

An  examination  of  the  production  curve  alone  shows 
that  the  progress  of  the  industry  has  not  been  steadily 
upward.  Beginning  at  a  peak  in  1913,  motorcycle  pro- 
duction dropped  sharply  until  1915,  when  an  upward 
turn  was  taken.  This  rise  continued  rather  gradually 
until  1917,  when  another  drop  began.  Since  1918,  how- 
ever, production  has  increased  each  year,  the  most  rapid 
rise  taking  place  during  the  last  year.  . 

Nor  is  there  any  indication  that  this  variation  in  pro- 
duction progress  is  due  to  the  coming  and  going  of  the 
several  companies  which  have  entered  the  field  for  a 
short  time  and  gone  out.  Something  like  this  same  line 
would  be  found  if  production  were  charted  for  only 
the  companies  which  have  remained  steadily  in  produc- 
tion throughout  this  period. 

In  other  words,  the  curve  indicates  that  during 
the  last  eight  years  the  motorcycle  industry  has  been 
doing  little  more  than  holding  its  own.  While  it  is 
true  that  during  1918  and  1919  the  manufacturers 
were  unable  to  supply  the  domestic  demand  for  ma- 
chines, it  must  be  remembered  that  these  years  were 
in  every  sense  of  the  word  unusual  merchandising 
years;  years  in  which  the  demand  was  abnormal  and 
automatic;  years  during  which  heavy  demand  for 
machines  did  not  necessarily  indicate  any  real  prog- 
ress for  the  industry. 

When  it  is  recognized  that  there  are  some  14,000,- 
000  more  people  in  this  country  to-day  than  in  1913, 
it  becomes  evident  that  the  motorcycle  industry  has 
not  progressed  in  proportion  to  its  increased  possi- 
bilities for  development,  even  taking  into  considera- 
tion the  unfilled  domestic  demand  of  1918  and  1919. 

But  any  consideration  of  motorcycle  progress,  espe- 
cially during  recent  years,  must  take  into  serious  ac- 
count the  export  trade.  The  accompanying  chart  shows, 
for  instance,  that  over  half  of  the  1920  production  was 
shipped  to  foreign  countries.  This  fact  alone  might  ac- 
count to  a  large  extent  for  the  extremely  slight  increase 
in  domestic  motorcycle  registrations  during  the  last 
year. 
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It  is  interesting  to  trace  the  gradual  increase  in  the 
percentage  of  foreign  business  done  by  the  motorcycle 
industry.  The  percentage  of  production  sent  to  foreign 
countries  since  1913  is  as  follows: 


1913. 
1914. 
1915. 
1916. 


Per  cent 
...  5.8 
...10.4 
...15.7 
...30.8 


1917. 
1918. 
1919. 
1920. 


Per  cent 
...29.2 
...18.6 
...44.0 
...55.5 


These  figures  show  a  steadily  increasing  proportion 
of  American  motorcycle  production  being  sold  abroad. 
This  increase  is  materially  broken  only  by  the  1918  fig- 
ure, which  can  probably  be  accounted  for  by  the  fact  that 
some  of  the  motorcycle  plant  manufacturing  facilities 
were  turned  to  other  lines  of  government  war  work  as 
were  many  automobile  plants;  also  to  the  difficulties  of 
making  foreign  shipments  during  this  period. 

Studying  these  percentages  in  connection  with  the 
chart  and  the  curve  show- 
ing the  relative  trend  of  do- 
mestic and  foreign  busi- 
ness, certain  rather  definite 
indications  stand  out. 

While  motorcycle  produc- 
tion during  these  years  has 
been  about  holding  its  own, 
domestic  business  has  fal- 
len off  very  greatly.  This 
indicates  that  only  because 
of  greatly  increased  foreign 
business  has  a  market  been 
found  for  the  same  number 
of  machines  as  were  former- 
ly produced.  Even  recogni- 
tion of  the  unfilled  domes- 
tic demands  of  1918  and 
1919  cannot  nearly  account 
for  a  difference  in  domestic 
consumption  between  1913 
and  1920  of  31,000  ma- 
chines. 

This  means  that  there 
has  been  during  the  last 
eight  years  a  drop  in 
domestic  consumption 
equal  to  the  production 

capacity  of  the  largest  manufacturer  and  more  than 
equal  to  the  actual  annual  production  of  any  of  the 
large  manufacturers  for  at  least  seven  years.  In  other 
words,  the  industry  as  a  whole  at  the  present  time  is 
dependent  upon  the  maintenance  of  this  large  for- 
eign business  if  it  is  even  to  continue  the  production 
of  as  many  machines  as  in  the  past.  And  the  trend 
of  the  domestic  consumption  curve  is  downward  at 
present,  although  domestic  business,  in  the  long  run, 
must  probably  be  relied  upon  as  the  foundation  of 
the  prosperity  of  the  American  motorcycle  industry. 
This  not  a  healthy  condition.  What  has  brought 
it  about? 

When  the  failure  of  motorcycle  registrations  to  in- 
crease was  brought  to  the  attention  of  one  manufactur- 
ing executive  recently,  he  said  something  like  this: 
"Foreign  orders  have  been  very  enticing  during  recent 
years.  We  have  had  large  orders  for  twenty-five,  thirty 
or  fifty  machines  in  many  cases  from  one  source.  These 
orders  came  almost  unsolicited,  and,  being  for  large 
quantities,  gave  us  an  opportunity  to  plan  our  produc- 
tion regularly  for  a  period  ahead.  We  took  these  orders 
for  this  reason.    Consequently,  we  could  not  supply  the 
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Relative  trend  of  motorcycle  production,  domestic  consumption 
and  exports 


domestic  demand  for  a  time   and  have  not  intensively 
cultivated  the  domestic  field  during  recent  years." 

To  an  outside  observer,  this  might  seem  a  somewhat 
short-sighted  policy.  It  savors  a  good  deal  of  taking 
the  path  of  least  resistance  without  due  consideration 
of  the  more  fundamental  and  enduring  phases  of  tne 
motorcycle  merchandising  problem.  The  very  fact  that 
many  of  the  foreign  orders  came  without  any  great  ef- 
fort on  the  part  of  American  manufacturers  is  some  in- 
dication that  the  demand  was  abnormal.  In  any  busi- 
ness the  mere  filling  of  present  orders  is  not  conducive 
to  permanent  progressive  development. 

The  result  in  the  domestic  field  is  likely  to  be  dissatis- 
fied dealers,  for  one  thing,  and  a  natural  clogging  up  of 
domestic  merchandising  channels  due  to  disuse.  Foreign 
business  is  highly  desirable  and  the  foreign  field  should 
undoubtedly  be  cultivated  and  extensively  utilized.  But 
when  it  overshadows  domestic  trade  so  that  there  is  a 
possibility  of  decay  setting  in,  a  danger  is  presented. 

This  does  not  necessarily 
mean  that  such  a  danger 
point  has  been  reached  in 
the  case  of  the  motorcycle 
industry,  but  the  trend  of 
the  curves  is  such  as  to 
make  a  serious  considera- 
tion of  this  factor  very  per- 
tinent. The  figures  and 
curves  presented  would 
seem  to  indicate  the  justice, 
in  a  general  way,  of  this 
conclusion. 

The  motorcycle  indus- 
try in  the  United  States 
has,  at  the  best,  merely 
held  its  own  during  re- 
cent years.  One  present 
need  is  a  careful  study 
of  the  domestic  market, 
and  an  intensive  effort  at 
development  and  cultiva- 
tion in  this  direction. 
This  development  to  be 
molded  along  lines  di- 
rected toward  a  perma- 
nent progress  for  the  in- 
dustry, on  the  basis  of 
far-sighted  intelligent  merchandising  policies,  with 
an  increasing  emphasis  upon  the  permanent  features 
and  a  decreasing  consideration  of  purely  temporary 
advantages. 

Domestic  Merchandising 

There  have  been  innumerable  defects  in  the  domestic 
merchandising  of  motorcycles.  Some  of  these  major  de- 
fects still  appear.  No  one  recognizes  this  fact  more 
fully  than  the  executives  of  the  various  motorcycle  com- 
panies, and  definite  efforts  to  remedy  the  faults  are  be- 
ing put  under  way.  The  chief  difficulties  are  so  well 
known  and  understood  as  to  need  little  discussion,  so 
far  as  looking  backward  is  concerned.  They  may  be 
listed  here,  however,  as  a  foundation  upon  which  to  base 
a  discussion  of  remedies  and  future  possibilities.  The 
chief  troubles  are  probably  included  in  this  list: 

1 — A  class  of  dealers,  skilled  perhaps  on  the  mechanical 
phases  of  their  business,  but  lacking  in  merchandis- 
ing ability  and  the  social  graces  which  accompany  it. 

2 — Lack  of  cleanliness  and  attractiveness  in  dealers' 
showrooms  and  repair  shops. 

3 — The  predominating  class  of  riders  being  those  who 
pay  little  attention  to  personal  cleanliness;  and  who 
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pay  a  similar  amount  of  attention  to  the  feelings  of 
others  by  operating  their   machines   in   a  noisy,  un- 
pleasant manner. 
4 — The  overemphasis  of  the  sporting  phases  of  the  mo- 
torcycle,   particularly    as    shown    in    the    speed    and 
power  mania. 
5 — The  failure  of  some  manufacturers  and  many  dealers 
to    visualize    the    merchandising    possibilities    of    the 
motorcycle   in  a  broad  way;   to  build  their  business 
with  an  eye  to  permanent  future  progress. 
6 — The  numerous  road  records  that  have  been  attempted, 
with  the  effect  of  advertising  the  motorcycle  favoi  - 
ably  to  a  few  and  unfavorably  to  many.     In  the  same 
class  were  the  motordrome  races  of  several  years  ago. 
A  previous  paragraph  has  stated  that  these  troubles 
have  been  recognized  by  the  manufacturers.    This  state- 
ment, perhaps,  should  be  qualified  to  some  extent,  since 
the  manufacturers  do  not  entirely  agree  that  all  of  the 
points  mentioned  are  defects,  and  there  is  not  entire  ac- 
cord as  to  the  way  in  which  even  those  recognized  as  de- 
fects should  be  remedied. 

In  the  matter  of  raising  the  level  of  dealer  represen- 
tatives, progress  is  undoubtedly  being  made  by  the  chief 
manufacturers.  A  survey  of  the  dealer  organization  of 
one  of  the  largest  reveals  a  considerable  number  of 
high  grade  business  men,  intelligent,  well-dressed,  pleas- 
ant, courteous,  and  efficient.  But  it  can  scarcely  be  ^aid 
that  this  number  is  anything  like  a  majority  as  yet. 
Progress  is  being  made;  but  is  it  being  made  rapidly 
enough?  If  it  is  necessary  to  wait  until  all  the  low  grade 
dealers  die  before  replacing  them  with  progressive  high 
grade  men,  the  motorcycle  business  may  suffer  serious 
difficulties  in  the  meantime. 

Obviously,  it  would  be  absurd  to  disrupt  a  dealer  or- 
ganization by  making  a  wholesale  clean-out  at  any  given 
time,  but  it  must  be  recognized  that  every  dealer  with  a 
dirty  shop,  interested  primarily  in  mechanics  to  the  detri- 
ment of  courtesy,  is  a  definite  drag  on  the  industry  as  a 
whole.     The  type   of  dealer   determines  to  a   large  ex- 
tent the  type  of  rider.    And  every  noisy,  dirty,  hell-bent- 
for-election  rider  loses  more  potential  motorcycle  sales 
than  the  fact  of  having  him  for  an  actual  buyer  is  worth. 
The  very  fact  that  the  motorcycle  industry  is  con- 
centrated in  a  few  hands  sets  up  the  danger  of  its 
getting  in  a  rut.    No  industry  can  stand  still  for  an 
indefinite  length  of  time.    It  must  go  forward  or  it 
must  go  backward.     There  is  always  the  danger  in 
any  small  group  of  becoming  bound  by  tradition,  of 
becoming  tied  up  in  the  round  of  "the  way  it  has  al- 
ways been  done,"  of  lacking  the  shock  of  contact 


with  new  ideas  that  is  necessary  to  progress. 
Tradition  when  it  is  thoroughly  good  is  an  invalu- 
able aid  to  any  industry.  But  when  it  contains  a 
number  of  unfavorable  features  it  is  a  very  great 
handicap.  Thus  in  the  matter  of  motorcycle  dealer 
representatives,  it  would  seem  that  a  very  definite 
and  straightforward  campaign  were  necessary  to 
raise  the  level  of  this  group  if  the  industry  is  to  gc 
forward  to  its  best  possibilities. 
This  campaign  can  take  two  lines: 

1.  The  education  of  the  present  dealer  personnel. 

2.  The  changing  of  the  present  personnel  for  a  higher 
grade  of  men. 

At  the  present  time  most  of  the  effort  is  being  extended 
in  the  first  direction.  It  is  a  slow  process,  since  very 
bad  material  upon  which  to  work  is  presented  in  many 
cases.  The  manufacturer  having  obtained  the  vision  of 
future  progress  for  himself  must  sell  the  ideals  and 
(methods  to  many  individual  dealers,  some  of  whom,  pos- 
sibly, are  utterly  incapable  of  understanding  them. 

While  the  work  of  dealer  education  is  undoubtedly 
helpful  and  necessary,  it  is  questionable  whether  or 
not  it  can  get  results  quickly  enough  to  offset  in  any 
marked  degree  the  harm  that  this  "uneducated"  class 
of  dealers  is  constantly  doing  to  the  ultimate  prog- 
ress of  the  industry. 

With  these  facts  in  mind,  the  possibility  of  very 
definitely  starting  out  to  wipe  the  slate  clean  inso- 
far as  this  type  of  dealer  is  concerned,  is  worth  very 
serious  consideration  by  motorcycle  manufacturers. 

The  matter  of  cleanly  and  attractive  salesrooms  would 
be  automatically  solved  by  the  substitution  of  a  higher 
grade  of  dealers.  The  problem  of  rider  education  would 
also  be  somewhat  softened.  This  would  be  true  not  only 
because  of  the  fact  that  the  dealers  would  naturally  ap- 
peal to  a  better  class  of  rider,  as  well  as  to  those  who 
now  ride,  but  also  because  the  dealer  himself  would  set 
an  excellent  example  as  a  rider. 

The  truth  of  these  facts  is  attested  by  an  observation 
of  the  results  obtained  already  by  that  group  of  deal- 
ers already  in  the  business  who  may  be  said  to  consti- 
tute men  of  superior  ability  and  merchandising  effective- 
ness. There  are  such  men  selling  motorcycles  to-day. 
But  there  are  not  enough  of  them.  And  the  favorable 
impression  which  this  small  group  makes  upon  the  pub- 
lic at  large  is  still  much  more  than  offset  by  the  un- 
favorable impression  made  by  the  other  group,  which 
still  predominates  rather  strongly. 


Weight  of  Chassis 


IN  his  paper  prepared  for  the  annual  meeting  of  the 
S.  A.  E.,  D.  McCall  White  gave  some  figures  on  the 
weight  of  parts  of  the  LaFayette  chassis  which  are  of 
interest.  It  should  be  pointed  out  that  this  chassis  has  a 
348  cu.  in.  engine  developing  90-95  hp.  at  2800  r.p.m. 

The  weight  of  a  stripped  chassis,  complete  with  elec- 
trical equipment,  battery,  radiator  casing,  oil,  grease  and 
four  tires,  is  2570  lb.  The  weight  of  the  engine  averages 
7.2  lb.  per  hp.  complete  with  flywheel,  all  accessories,  in- 
cluding carbureter,  throttle  and  ignition,  control  rods, 
lighting  and  ignition  units  ready  to  run  as  in  the  car.  The 
transmission  complete  with  clutch  and  torque  ball  casing, 
universal  joint  and  brake  equalizer,  weighs  160  lb.  The 
front  axle  weighs  106%  lb.  The  rear  axle  complete  with 
torque  rod,  propeller  shaft  and  driving  shafts,  weighs 
385.94  lb.  The  steering  gear  complete  with  control  rods, 
steering  arm  and  ball,  tubes,  spark  and  throttle  gears, 
weighs  34%  lb.    The  weight  of  other  parts  is  as  follows: 


Components 

Clutch  hub 4 

Piston    1 

Single  connecting  rod  (finished*) .  .  1 

Forked  connecting  rod   (finished*) .  1 

Camshaft    (rough)    22 

Camshaft    (finished)    9 

Crankshaft    (finished)    31 

Wrist  pin   (finished)   

Tappet  roller  pin  (finished) 

Tappet   (finished)    

Valve  (inlet  and  exhaust  same  wt.)  . 

Tappet  set  screw  (finished) 

Fan  and  generator  shaft 1 

Main  transmission  shaft 5 

Rear  hub  (finished)    6% 

Propeller  shaft 18% 

Rear  driving  pinion  and  shaft 4 

•Without  bushing. 


Oz. 

12 

i3y4 

15% 

12  y2 

2% 
.64 
2.6 
4.8 

y2 
4y2 

10% 


6.4 
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Program  Outline  for  the  Foreign  Trade 

Convention 


Topics  selected  for  annual  gathering  in  Cleveland  in  May  are  of  con- 
structive value.  Advertising  and  financing  are  prominent  among  the  sub- 
jects. Motorcycle  foreign  trade  has  been  developed  in  excess  of  domestic 
trade.     Automotive   developments  in  many  countries. 


THE  program  for  the  Eighth  National  Foreign 
Trade  Convention,  which  will  be  held  in  Cleve- 
land May  4,  5,  6,  7,  has  been  outlined  and  is  quite 
constructive  in  its  scope.  The  general  theme  is  "Ameri- 
can Foreign  Trade  and  Its  Present  Problems."  The  pro- 
gram, following  the  reception  and  preliminary  meetings 
on  Tuesday,  is  as  follows: 

WEDNESDAY,   MAY   4 

First  General  Session 10 :00  A.  M. 

1.  American  Trade  and  Its  Influence  on  Foreign  Ex- 
change. 

2.  The  Causes  of  Inflation  and  Its  Effect  on  the  Ex- 
changes. 

Second  General  Session  2:30  P.  M. 

1.  Influence  of  American  Investment  Abroad. 
'_'.  The  Settlement  of  Our  Export  Balance. 

3.  Frozen  Credits — What  Thev  Are  and  How  to  Thaw 
Them. 

Group   Sessions    8 :00  P.  M. 

Group  I — Commercial  Education  for  Foreign  Trade. 
Group  II — Foreign  Credits   (in  Co-operation  with  the 

National  Association  of  Credit  Men). 
Group  III — Problems  of  the  Export  Manager   (in  Co- 
operation with  the  Export  Managers'  Club). 

THURSDAY,  MAY  5 

Third  General   Session    10:00  A.  M. 

1.  The  Effect  of  Double  Taxation  on  Foreign  Trade. 

2.  Foreign  News  and  Foreign  Trade. 

3.  Discriminations  Against  American  Trade. 

4.  A  Reasonable  American  Policy  for  Foreign  Loans. 

5.  Adequate  Foreign  Service  Essential  to  Our  Foreign 
Trade. 

Group   Sessions    2:30  P.M. 

Group  IV — Special  Export  Problems  of  the  Manufac- 
turer (in  Co-operation  with  the  American  Manu- 
facturers' Export  Association). 

Group  V — Foreign  Trade  Advertising. 

Group  VI — Inter-American  Trade  Relations. 

(Jroup  VII — The  Interest  of  Agriculture  in  Foreign 
Trade  (in  Co-operation  with  the  American  Farm 
Bureau  Fedeiation). 

FRIDAY,  MAY  6 

Fourth  General  Session    10:00  A.M. 

1.  American  Maritime  Policy. 

2.  Marine  Insurance. 

3.  Inland  Transportation  for  Foreign  Trade. 

4.  Return  Cargoes. 

Group  Sessions    2:30  P.  M. 

Group  VIII — Banking  Service  to   Foreign  Trade   (in 
Co-operation  with  the  American  Bankers  Associa- 
tion). 
fJroup   IX — Merchandising  and    Forwarding    (in   Co- 
operation  with    the   American   Exporters   and    Im- 
porters Association). 
Group  X — Trade  Relations  with  the  Far  East. 
Banquet     7:30  P.  M. 


SATURDAY,  MAY  7 
Fifth  General  Session   

1.  Reports  of  Group  Sessions. 

2.  Final  Declaration  of  the  Convention. 


Tientsin  as  a  Car  Market 


.10:00  A.  M. 


APPROXIMATELY  600  motor  cars  are  in  daily  oper- 
ation in  Tientsin,  China,  which  is  rapidly  becoming 
an  important  motor  car  market,  as  dealers  there  handle 
the  cars  and  trucks  going  to  Peking  and  a  wide  stretch 
of  Chinese  territory,  including  Mongolia  and  stretching 
over  into  many  parts  of  Manchuria  and  Siberia.  Accord- 
ing to  the  Oriental  Motor  of  Shanghai,  the  city  of 
Tientsin  has  six  car  importers,  which  handle  a  number 
of  American  and  European  lines. 

Several  passenger  services  are  operated  out  of  Tientsin 
and  one  is  contemplated  between  Tientsin  and  Peking. 
The  latter  trip,  it  is  calculated,  will  require  somewhat 
more  than  five  hours  of  traveling. 

Efforts  are  being  made  by  the  North  China  Motor 
Club  to  revise  the  motor  license  system,  which  is  now 
quite  bad.  Each  of  the  foreign  concessions,  of  which 
there  are  six,  and  the  native  city  require  a  separate 
license  and,  unless  each  license  is  paid,  driving  is  re- 
stricted. 

Recently  Consul  General  Fuller  of  Tientsin  wrote  to 
the  Department  of  Foreign  and  Domestic  Commerce: 

"There  is  considerable  complaint,  however,  because 
there  are  no  distributers  of  American  automobile  ac- 
cessories, especially  tires,  in  China.  Any  American  firm 
which  maintained  ample  stocks  of  accessories  at  a  cen- 
tral distributing  point,  such  as  Shanghai,  and  could  sup- 
ply local  houses  without  delay  would  increase  the  sales 
of  its  product  in  the  district." 


British  Tractor  Prospects 

THE  position  and  prospects  of  farm  tractor  business  in 
Britain  may  be  gaged  from  the  following  comments 
based  on  information  disclosed  recently  in  the  legislature: 

According  to  a  Ministry  of  Agriculture  return,  the  acre- 
age of  land  in  England  and  Wales  under  arable  cultivation 
on  June  4  (last)  was  12,020,000  acres,  being  289,000  acres 
less  than  a  year  earlier,  and  379,000  acres  less  than  on 
June  4,  1918.  On  the  other  hand  there  were  1,022,000  more 
acres  in  arable  condition  on  June  4  last  than  on  the  corre- 
sponding date  in  1914. 

Allowing  250  acres  per  tractor,  the  added  1,022,000  acres 
arable  since  1914  would  find  work  for  4088  machines  and 
for  L516  more,  but  for  the  return  of  379,000  acres  to  fallow 
since  1918.  On  the  same  basis  of  computation,  the  12,020,- 
000  present  arable  acreage  should  require  48,080  tractors 
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to  work  it  .steadily,  without  allowing  for  a  contingent — say 
10  per  cent — of  stand-by  machines. 

It  is  doubtful  if  there  are  more  than  12,000  tractors 
available  in  Britain,  but  since  the  holding  of  the  tractor 
trials  last  year,  and  the  possibility  of  its  becoming  a  yearly 
event  farmers  are  awakening  to  their  value  and  necessity. 

The  high  cost  of  farm  labor,  foodstuffs  for  cattle,  and 
the  better  financial  return  more  or  less  guaranteed  to 
farmers  for  their  cereals,  are  factors  tending  to  the  good 
of  the  tractor  movement  in  Britain.  Nevertheless  it  is  nec- 
essary that  the  price  be  got  down  to  not  exceeding  $1,300 
(pre-war  rate  of  exchange)  if  their  sale  is  to  be  developed. 

The  type  looked  for  is  something  on  the  Fordson  model, 
but  not  necessarily  with  a  barrel-like  cast  chassis.  The 
mechanism  must  be  enclosed  and  self  oiling  and  the  draw- 
bar capacity  should  be  equal  to  three  ploughs  cutting  5  x  10 
in.  i  British  farmers  won't  plough  deeper  or  wider  than 
6x  11  in.  in  light  land,  and  two  furrows  on  heavy  land). 
The  haulage  capacity  should  be  equal  to  pulling  a  4  ft.  x  8 
in.  threshing  machine,  and  the  belt  power  should  cover  the 
requirements  of  that  size — the  largest  and  most  used — of 
threshers.  The  belt  should  lead  fore  and  aft  and  not  trans- 
versely and  should  be  capable  of  some  variation  of  speed. 

Makers  here  are  beginning  to  provide  two  diameters  of 
pulley,  usually  one  at  either  end  of  shaft,  and  others  are 
listing  a  pair  of  interchangeable  pulleys  of  varying  diam- 
eters. The  high  speed  engine  tractor  won't  suit.  The  sort 
required  is  a  medium  speed  engine  of  fairly  large  bore  and 
preferably  with  vertical  cylinders,  amply  jacketed  to  pre- 
vent boiling.  Detachable  wheel  grips — preferably  angles — 
also  are  essential,  and  they  should  be  such  as  can  be  re- 
moved or  replaced  in  an  hour. 

Foreign  Trade  is  Major 

IT  is  interesting  and  exceptional  to  learn  that  there  is 
one  branch  of  the  automotive  industry  that  has  re- 
garded foreign  trade  so  highly  that  it  has  accorded  to 
this  trade  a  greater  distribution  of  its  products  than  it 
has  to  the  domestic  trade.  This  is  the  motorcycle  di- 
vision of  our  industry.  On  another  page  of  this  issue 
a  motorcycle  manufacturer  is  quoted  as  quite  frankly 
stating  that  his  company  found  foreign  trade  so  easy  to 
handle  and  so  satisfactory,  that  no  attempt  was  made 
to  meet  all  of  the  domestic  demand.  As  a  result  of  this 
peculiar  situation,  the  foreign  trade  in  motorcycles  has 
become  greater  than  the  domestic  trade. 

This  incident  should  be  a  worth  while  thought  to  some 
other  automotive  exporters.  It  is  also  true  that  one 
large  producer  of  trucks  has  built  a  considerable  trade 
by  looking  to  only  foreign  outlets. 

Czecho-Slovak  Show 

THE  week  of  .May  28  has  been  selected  for  the  thir- 
teenth International  Automobile  Show  to  be  held 
in  Czecho-Slovakia,  according  to  a  report  of  the  Bureau 
of  Foreign  and  Domestic  Commerce.  It  will  lie  under 
the  direction  of  the  Czecho-Slovak  Automobile  Club 
(Ceskoslovensky  Klub  automobilistu )  in  the  Industrial 
Palace  and  other  buildings  at  Prague  and  cars,  trucks, 
tractors,  motor  plows,  motorcycles  and  equipment  will 
be  exhibited.  Seventy-four  exhibitors  were  represented 
at  the  successful  showing  last  year.  Application  blanks 
and  information  may  be  obtained  from  the  club  or  from 
the  Czecho-Slovak  Legation  at   Washington. 

An  Australian  Cat 

A  MELBOURNE   correspondent  of  the  London    7 
"noting  the   inability  or  unwillingness   of  British 

motor    car    makers    to    rater    for    the    Australian    trade," 


(to  quote  his  own  words),  points  out  that  Australia  has 
need  of  a  light,  medium-priced  and  economical  car;  that 
America  has  filled  the  bill,  but  the  advanced  rate  of  ex- 
change and  customs  duty  has  tended  to  raise  the  price 
unduly.  Accordingly  an  effort  to  market  a  home-made 
car  is  being  made  at  Sydney.  There  a  "Six,"  made  of 
American  parts,  is  being  assembled  and,  he  says,  is  sold 
as  an  Australian  car!  It  is  proposed  now  to  make  all  of 
it  excepting  the  engine  in  Australia,  and  the  engine  is 
to  be  of  Australian  design.  The  scheme  is  largely  due 
to  S.  Hamilton  Grapes,  who  for  several  years  was  the 
Australian  representative  of  the  Albion  Motor  Co.  of 
Glasgow.  The  selling  price  of  the  new  "six"  is  esti- 
mated at  below  $2000. 

Market  for  Spark  Plugs 

THE  markets  for  spark  plugs  in  China,  India,  Indo- 
China,  Japan,  Netherlands,  East  India  and  Aus- 
tralia are  discussed  in  a  report  of  the  Bureau  ef  Foreign 
and  Domestic  Commerce  dated  Feb.  4,  1921.  In  making 
up  the  report,  several  of  the  consular  officials  have 
given  late  estimates  of  the  number  of  automobiles  in 
their  districts.  The  consular  district  of  which  Tientsin, 
China,  is  the  center,  reports  a  census  of  from  1500  to- 
'2000  passenger  cars,  60  motor  trucks  and  75  motorcycles. 
Ceylon  is  said  to  have  about  3000  motor  cars  and  1600 
motorcycles.  Indo-China  is  estimated  to  have  from  5000' 
to  6000  motor  vehicles,  and  the  statement  is  made  that 
in  Japan  there  are  considerably  more  than  6000  automo- 
biles and  3000  motorcycles.  The  number  of  cars  in  the 
Melbourne,  Australia,  consular  district  (including  the 
states  of  Victoria  and  Tasmania)  is  placed  at  22,265* 
with  motorcycles  approximately  13,685. 


An  Export  Crating  Experience 


o  <i<  tphic  lesstn  in  export  packing.  You  will 
note,  l>!>  looleing  closely  at  this  photograph,  that  th, 

ate  has  broken  under  the  strain  of  the  lifting 
chains.  This  photograph  was  made  on  the  New  Or- 
aws  dock  by  a  photographer  who  irns  seeking  to  il- 
lustrate mi  article  on  export  shipping.  It  was  not 
made  as  "  warning  to  shippers,  bat  that  appears  to 
bi    its   best   use      The   lumber  specifications   of  this 

.  not  available,  but  the  shipping  firm  hat 
uch  i  ■'  /"  ri<  in  <   in  i  i  I'm  ' 
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Wide  Field  for  Motor  Trucks  in 
Textile  Industry 

A  survey  conducted  by  Textile  World  indicates  that  many  textile  manu- 
facturers are  getting  great  satisfaction  from  the  use  of  trucks.  Light 
trucks  are  finding  increasing  favor,  while  many  users  are  studying  the 
pneumatic  equipment  problem  seriously.  The  results  of  this  valuable 
survey  arc  summarized  here. 


JUST  before  the  business  slump  hit  the  textile  trade 
an  interesting  survey  was  conducted  by  Textile 
World  concerning  the  use  of  motor  trucks  in  that  in- 
dustry. A  questionnaire  was  sent  out  and  replies  were 
received  from  414  mills  located  in  various  parts  of  the 
country.  In  selecting  the  list  of  mills  to  whom  the  ques- 
tionnaire was  sent  due  regard  was  paid  to  size,  charac- 
ter of  product  and  location,  with  idea  of  showing  average 
conditions  in  the  various  branches  of  the  industry  and 
different  sections  of  the  country. 

The  foreword  to  the  report  of  this  survey  states  that 
"as  much  care  was  taken  to  exclude  large  mills  known 
to  be  extensive  users  of  motor  trucks,  as  in  eliminating 
a  large  number  of  small  mills  that  could  not  be  expected 
to  use  trucks.  In  fact,  with  the  exception  of  one  large 
corporation  using  55  trucks,  none  of  the  other  mills  re- 
porting uses  more  than  seven  trucks.  It  would  have 
been  quite  possible  to  load  the  report  by  adding  a  half- 
dozen  large  corporations  who  are  known  to  have  any- 
where from  25  to  35  trucks,  and  we  are  not  certain  that 
such  inclusion  would  not  have  given  a  fairer  average  re- 
sult, for  one  of  the  surprises  of  the  questionnaire  has 
been  the  large  number  of  small  mills  reporting  the  use 
of  two  or  three  trucks  ranging  up  to  five  tons  each." 

The  answers  to  certain  of  the  questions  bring  to  light 
interesting  information  of  vital  interest  to  those  con- 
cerned with  merchandising  trucks.  The  report  as  pub- 
lished by  Textile  World  comprises  not  only  a  presenta- 
tion of  figures  obtained  but  an  exceptionally  clear  anal- 
of  what  those  figures  mean  in  the  light  of  the  cir- 
cumstances involved;  For  this  reason  the  report  is  sum- 
marized here  as  being  of  special  value  to  truck  sales 
managers. 

The  questionnaire  included  ten  questions,  some  of 
which  brought  forth  more  accurate  answers  than  others. 
Several  of  the  questions  pertained  to  the  cosl  of  operation 
of  the  trucks.  The  statement  of  the  reporl  concerning 
the  answers  to  this  group  is  rather  striking: 

Answers  to  these  questions,  the  report  states,  "arc 
too  incomplete  to  render  them  of  material  value,  and 
disclose  the  fact  that  very  few  textile  manufacturers  keep 
and  other  statistical  data  relating  to  their  truck- 
ing." It  is  likely  that  a  similar  survey  in  other  fields 
would  show  similar  results,  and  the  lack  of  accurate 
operating  cost  data  in  connection  with  most  trucks  is  a 
1  which  must  always  lie  taken  into  consideration. 

Despite  the  fact  thai  accurate  costs  had  not  been  kept, 
however,  the  answers  to  the  question  "Relative  co  I    of 
present  haulage  as   compared   with   old?"    indicate 
<  ording  to  the  report,  that  "the  great  majority  of  textile 
manufacturers  using  motor  truck 


with  the  results  obtained,  even  in  certain  cases  where 
they  estimate  that  the  cost  of  motor  trucking  is  greater 
than  that  of  haulage  by  horse-drawn  vehicles."  Seventy 
mills  answered  this  question  intelligently  and  of  this 
number  42  stated  that  motor  trucking  is  less  expensive 
than  horses,  while  13  said  that  the  expense  was  about 
thegame.  The  other  13  believed  the  cost  of  trucking  to 
lie  greater. 
Number  of  Firms  Using  Trucks 

The  414  answers  showed  that  approximately  half  of 
the  firms  used  motor  trucks.  Of  this  number  153  actual- 
ly owned  trucks,  while  about  20  per  cent  more  have  their 
trucking  done  on  contract.  There  was  no  indication  that 
the  location  of  the  plant  had  any  influence  on  the  use 
of  trucks,  although  bad  roads  might  limit  the  use,  of 
course,  in  a  specific  instance. 

Small  Trucks  Popular 

One  important  question  related  to  the  size  of  trucks 
used.  The  replies  indicate  that  there  is  more  work  for 
light  trucks  of  less  than  1%-ton  capacity  than  for  any 
other  kind.     The  proportion  is  as  follows: 


1  'L.   ton  or  less 
2-3  ton 
■"-4  ton 

.">    to. 1 1 

5-10  ton 

These  figures  indicate  that  more  than  60  per  cent  of 
the  trucks  used  in  this  industry  are  3  tons  or  less  in  size. 
This  carries  out  the  opinion  expressed  by  some  truck  ex- 
perts that  the  trend  in  truck  use  will  be  toward  larger 
numbers  of  medium-sized  trucks,  with  the  gradual  re- 
duction  in   numbers  of  the  larger  capacity  vehicles. 

Touching  upon  this  angle  of  the  matter,  the  reports 
say:  "When  textile  mills  first  started  to  utilize  motor 
trucks  thej  confined  their  purchases  to  two  to  five  ton 
sizes  for  their  heavy  trucking  of  raw  materials,  and  fin- 
ished goods;  thej  were  not  long  in  learning  that  for 
mall  loads  and  quick  work  these  heavy  trucks  were  un- 
economical and  the  use  of  trucks  of  1  '  ■.•-ton  and  smaller 
has  been  rapidly  increasing.  The  tendency  to-day  among 
textile    mills    Of    medium    and    large    size    is    to    utilize    a 

standard   equipment   consisting  of  one  or   more   I 
of  l'  ■  tons  or  le     .  a  two  to  three-ton  truck  for  medium- 
sized  loads  and  a  three  to  five-ton  truck   for  heavj    work; 
another  importanl  development   is   the  utilization 
to  ten  ton  trucks  for  the  hauling  of  coal  and  ashe 

if  the  smaller  mills  located  al  a  distance  from  rail- 
road    are    i    ng    these   big   units.     Another   interesting 


Per  cent 

Number 

of  total 

118 

35.4 

<t.r> 

28.4 

66 

19.8 

15 

13.5 

10 

2.9 
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development  among  textile  mills  is  the  utilization  of  both 
small  and  large  motor  buses  for  transporting  operatives 
to  and  from  their  work,  thus  making  it  possible  to  secure 
the  services  of  help  in  adjacent  towns  and  villages.  The 
equipment  of  the  largest  mill  organization  reporting  is 
as  follows:  IV2  tons  and  smaller,  12;  2  to  3  tons,  18; 
3  to  4  tons,  20 ;  5  tons,  5.  It  may  be  of  interest  to  note 
that  most  of  the  finishers  use  medium  and  large  size 
trucks,  while  knitters  favor  the  small  sizes.  The  finish- 
er's loads  are  usually  heavy  and  the  haulage  for  long 
distances,  while  knitter's  loads  are  usually  light.  The 
character  of  goods  trucked  by  cotton  and  woolen  mills 
varies  as  widely  as  the  size,  character  and  location  of  the 
mills  themselves,  but  the  tendency,  as  previously  noted, 
among  medium  and  large-sized  mills  is  toward  a  stand- 
ardized equipment  consisting  of  small,  medium  and  large- 
sized  trucks.  The  same  statement  applies  to  the  large 
silk  mills,  although  the  use  of  1 '  2  ton  and  smaller  trucks 
is  quite  common  in  this  part  of  the  industry." 

Opinions  on  Pneumatic  Tires 

Two  of  the  questions  asked  related  to  the  use  of  pneu- 
matic tires.     These  questions  were  as  follows: 

1.  Do  you  use  solid  tires? 

2.  What  do  you  think  of  pneumatics  on  trucks? 
Answers  to  these  queries  brought  140  replies.    Of  this 

number  117  or  84.5  per  cent,  are  using  solid  tires,  #hile 
the  other  23,  or  16.5  per  cent,  reported  pneumatics  in  use. 

The  replies  indicated,  however,  that  textile  users  of 
trucks  are  giving  very  serious  attention  to  this  question. 
They  show  that  the  present  use  of  pneumatics  in  the 
textile  industry  is  confined  chiefly  to  the  lighter  trucks 
and  for  long  distance  work  where  speed  is  an  important 
factor. 

A  considerable  number  are  also  using  pneumatics  on 
the  front  wheels  of  heavy  trucks  with  the  idea  of  saving 
the  engine  from  unnecessary  vibration.  There  seemed 
to  be  considerable  sentiment,  however,  for  the  use  of 
pneumatics  on  heavy  trucks  for  long  distance  work  for 
the  purpose  of  decreasing  vibration  and  thus  lengthen- 
ing the  life  of  the  truck  and  also  for  making  possible  a 
higher  rate  of  speed. 


Trailers 

Only  9  of  the  145  mills  which  answered  the  question 
regarding  the  use  of  trailers  stated  that  they  did  use 
such  equipment.  On  this  point  the  report  states  that 
"most  of  the  mills  answering  in  the  affirmative  make 
use  of  trailers  for  long  distance  haulage  of  raw  mate- 
rial or  finished  goods,  either  between  widely  separated 
mills  of  their  own,  or  to  and  from  freight  stations,  pro- 
cessing plants,  or  raw  material  markets.  It  may  also  be 
stated  as  our  opinion  that  demountable  bodies  are  much 
more  likely  to  become  standard- equipment  among  textile 
mills  for  trucking  purposes  than  trailers." 

Type  of  Goods  Hauled 

The  truck  salesman  must  know,  of  course,  the  type  of 
goods  to  be  hauled  if  an  intelligent  sale  is  to  be  made. 
The  report  asked  the  various  manufacturers  what  sort 
of  material  they  were  carrying  in  their  trucks  and 
brought  forth  rather  comprehensive  answers  on  this 
point.  A  summary  of  the  information  contained  in  these 
answers  is  presented  by  the  following  quotation  from 
the  report: 

"Textile  raw  materials,  goods  in  process,  finished  goods 
and  mill  supplies  are  the  principal  classes  of  merchan- 
dise for  which  motor  trucks  are  used,  and  they  are 
handled  in  a  large  variety  of  forms,  but  very  few  of  them 
require  the  use  of  special  bodies.  Textile  raw  materials 
are  handled  in  bales  and  bags  ranging  in  weight  from 
150  to  1000  lb.  Yarns  and  other  stocks  in  process  are 
handled  in  bags  and  cases  as  a  rule.  Finished  goods 
are  usually  cased  or  baled,  and  range  in  weight  from 
100  to  500  lb.  Mill  supplies  are  of  large  variety,  but  re- 
quire no  special  form  of  truck  or  body  that  is  not  utilized 
for  other  similar  purposes;  for  instance,  many  mills  are 
using  five  to  ten-ton  coal  trucks  for  their  coal  and  ashes, 
while  others  are  making  use  of  special  bodies  for  carry- 
ing lumber." 

The  answers  to  this  questionnaire  as  a  whole  present 
a  great  deal  of  information  specially  valuable  to  the 
salesmanager  and  offer  a  number  of  suggestions  for 
further  investigation  and  analysis. 


Structural  Analysis  and  Design  of  Airplanes 


FOR  the  official  information  and  guidance  of  the  Air 
Service  and  those  interested  in  aeronautics,  the 
Engineering  Division,  McCook  Field,  recently  published 
a  book  bearing  the  above  title.  The  more  specific  object 
of  the  book  is  to  give  designers  reasonable  methods  for 
the  structural  analysis  and  design  of  the  component 
parts  of  an  airplane  structure.  The  view  is  expressed 
that  the  acceptance  and  use  of  a  single  system  of  analysis 
will  tend  toward  uniformity  in  design  and  ease  in  check- 
ing calculations  and  in  making  comparisons  between 
different  airplanes. 

The  general  procedure  followed  in  the  book  is  to  take 
as  examples  of  the  different  structural  units  of  an  air- 
plane, actual  standard  designs  chosen  to  illustrate  as 
many  phases  of  the  work  as  possible,  and  to  follow 
through  each  step  of  the  analysis  and  structural  design. 
All  the  main  equations  and  computations  are  given  in 
full.  These  are  supplemented  by  explanations,  drawings 
and  diagrams  where  necessary  for  clarifying  the  text. 

The  following  chapter  headings  may  give  something  of 
an  idea  of  the  scope  and  method  of  treatment  of  the 
work:     Principles  of  Applied  Mechanics  and  Strength  of 


.Materials,  General  Considerations,  Wing  Stress  Analysis, 
Miscellaneous  Designs,  Airplane  Chassis,  Control  Sys- 
tems, Control,  Surfaces,  Fuselage,  Appendix. 

The  fact  that  the  book  was  compiled  by  the  Structure 
and  Aerodynamics  Branch,  Airplane  Section,  Engineer- 
ing Division,  is  sufficient  guarantee  of  its  authoritative- 
ness. 


TJ 


Vital  Factor  in  Time  Study 

<HE  essential  relation  of  the  time-study  man  to  har- 
X  monious  industrial  relationships  has  been  empha- 
sized in  Automotive  Industries  from  time  to  time.  The 
opinion  of  a  well-known  consulting  engineer  on  this 
point  is  of  interest.  William  O.  Lichtner  of  the  Thomp- 
son Lichtner  Co.,  said  recently  before  the  Society  ol 
Industrial  Engineers: 

"One  of  the  first  things  to  be  impressed  upon  the  minds 
of  our  would-be  time-study  man  is  that  he  is  studying 
human  beings  like  himself.  This  means  that  no  one 
should  be  allowed  to  enter  this  field  until  he  has  learned 
the  lesson  of  properly  regarding  the  human  element." 
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Automotive  Fuel  Injection  Engines 
Possible 

Editor  Automotive  Industries: 

It  is  hardly  necessary  to  assure  you  that  work  such  as 
that  accomplished  by  Mr.  Ricardo  and  described  in  his 
article  in  your  issue  of  Feb.  24  ought  to  make  most  of  us 
feel  very  small  indeed.  A  point  to  emphasize,  however,  is 
that,  for  experimentation  on  such  a  variety  of  engines  and 
with  such  a  variety  of  experimental  features,  great  re- 
sources appear  to  be  necessary.  As  far  as  this  country  is 
concerned,  I  think  even  now,  after  so  much  awakening  to 
the  importance  of  the  subject  of  fuel  economy,  it  is  not  yet 
superfluous  to  emphasize  to  manufacturers  the  fact  that 
investigation  and  research  pay,  and  that  for  real  progress 
quantitative  measurement  and  scientific  detail  analysis  are 
every  bit  as  necessary  as  invention. 

Automotive  Industries  deserves  high  credit  for  bring- 
ing this  paper  of  the  great  English  engineer  before  the 
American  public.  There  is  no  question  that  in  this  coun- 
try we  have  now  talent  enough  and  inventive  genius 
enough  to  duplicate  and  perhaps  improve  upon  any  re- 
sults obtained  abroad  the  minute  we  are  set  going  strong 
in  the  right  direction.  If  Mr.  Ricardo's  paper  is  to  serve 
as  a  stimulus  for  work  in  a  new  direction,  it  is  somewhat 
unfortunate  that  it  should  have  come  when  capital  is  so 
reluctant  to  go  into  research  and  new  development  work. 

In  one  point  I  should  like  to  differ  with  Mr.  Ricardo. 
He  speaks  of  his  bitter  experiences  with  Diesel  engines. 
Unquestionably  the  automotive  Diesel  engine  is  not  an 
easy  problem  to  solve,  yet  the  fact  is  that  one  of  the  great 
mail  order  houses  of  the  country  now  lists  regularly  in  its 
catalog  a  farm  engine  of  injection  type  and  of  as  little 
as  3  in.  bore.  Also  at  least  tolerable  success  must  have 
been  obtained  in  Germany  by  the  Junkers  engine,  in 
France  by  the  Bellem  and  the  Bregeras  and  Caffort  en- 
gines, and  in  England  by  the  Blackstone  engine,  all  using 
injection  in  one  form  or  another.  We  all  know  that  the 
large  size  injection  engine  is  a  complete  success.  When 
Mr.  Ricardo  announces  that  he  has  completed  an  aero- 
nautical engine  of  8  in.  bore,  operating  successfully  at 
1350  r.p.m.,  it  would  seem  to  me  that  sizes  have  been 
reached  where  there  ought  to  be  little  difficulty  in  apply- 
ing the  injection  principle.  C.  A.  Norman. 


Disinterested  Tests  Preferred  to 
Economy  Contest 

Editor  Automotive  Industries: 

In  an  editorial  of  one  of  your  recent  issues  you  sug- 
gested that  it  would  be  advisable,  as  a  means  of  arousing 
public  interest  in  fuel  conservation,  to  arrange  a  public 
competition  in  which  different  makes  of  cars  might  par- 
ticipate. In  the  writer's  opinion,  such  a  competition  might 
arouse  public  interest,  but  its  results  would  be  harmful 
rather  than  otherwise,  in  that  the  conclusions  drawn  by 
the  public  from  the  competition  would  almost  certainly  be 
wrong  ones. 

The  relative  showing  made  by  an  entrant  in  this  com- 


petition would  depend  upon,  first,  the  general  efficiency  of 
the  car  and  motor  design;  second,  the  amount  of  special 
pains  taken  in  getting  this  car  and  motor  in  better  condi- 
tion than  the  average  car  of  the  same  make;  third,  the 
skill  of  the  operator  and  his  ability  to  make  a  better  show- 
ing than  would  the  average  driver ;  fourth,  points  of  special 
adaptation  which  are  known  to  increase  the  fuel  economy 
but  are  not  practical  for  general  use. 

As  instances  of  the  second  item,  pistons  might  be  used 
with  more  clearance  than  standard;  special  pains  might 
be  taken  in  running  in  motors  and  other  parts ;  also  special 
spring,  tire  and  wheel  bearing  equipment.  An  instance  of 
the  third  item  would  be  the  use  of  a  carbureter  adjustment 
much  leaner  than  the  average  driver  would  tolerate,  re- 
quiring the  use  of  a  choke  or  dash  adjustment  each  time 
the  throttle  is  opened;  another  would  be  the  practice  of 
throwing  off  the  switch  and  throwing  out  the  clutch  every 
time  the  speed  of  the  car  is  decreased.  Item  No.  4  would 
include  various  means  of  causing  the  engine  to  operate 
more  nearly  at  full  load  conditions  at  all  times,  either  by 
the  use  of  a  higher  gear  ratio  or  loading  the  car  down  to 
increase  the  effort  required  to  pull  it.  A  similar  increase 
in  economy  could  be  made  by  raising  the  compression  to  a 
point  where  it  would  be  unsafe  to  open  the  throttle  wide. 

Now  it  is  evident  that  in  a  competition  involving  a  num- 
ber of  different  cars  it  would  be  impossible  for  the  most 
competent  engineer,  and  far  beyond  the  general  public,  to 
analyze  the  showing  of  a  car  in  respect  to  the  different 
points  just  mentioned.  It  should  also  be  borne  in  mind 
that  the  entrants  from  each  factory  would  be  more  keen 
about  the  advertising  value  to  be  obtained  from  the  test 
than  the  development  of  scientific  knowledge  and  it  is  very 
probable  that  many  special  points  of  construction,  along 
the  lines  referred  to  above,  would  be  kept  secret. 

It  would  seem  to  the  writer  that  the  desired  ends  would 
be  obtained  to  a  much  greater  extent  if  experiments  or 
public  demonstrations  were  conducted  by  a  disinterested 
research  committee,  on  a  single  car  or  motor,  showing  the 
relative  saving  of  fuel  possible  with  different  methods  of 
driving,  different  conditions  of  motor  and  running  gear, 
different  fuels,  different  temperatures  of  intake  manifolds, 
compressions,  gear  ratios,  etc.  In  this  way  accurate  com- 
parisons could  be  made,  there  would  be  no  question  as  to 
the  correctness  of  the  conclusions  reached  and  there  would 
be  no  danger  of  the  experiment  degenerating  into  a  mere 
publicity  and  advertising  contest.  F.  C.  Mock. 


A  MEMBER  of  the  Society  of  Automotive  Engineers 
who  has  been  instrumental  in  furthering  standardi- 
zation of  truck  parts  has  recently  received  from  George 
E.  Roberts,  vice-president  of  the  National  City  Bank,  a 
letter  from  which  the  following  extract  is  taken: 

"We  have  got  to  look  to  the  engineer  very  largely  for 
help  in  our  industrial  troubles;  that  is  to  say  the  most 
promising  solution  for  our  troubles  is  in  greater  efficiency 
in  the  organization  and  equipment  of  industry.  The  work 
that  your  organization  is  doing  in  standardizing  auto- 
mobile parts  is  of  great  significance,  and  if  similar  work 
is  done  throughout  the  industries  we  will  make  substantial 
gains." 
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What  of  the  Safety  and  Personnel 
Departments  ? 

The  widespread  elimination  of  safety  and  industrial  relations  departments 
indicates  that  they  were  established  as  temporary  measures  and  are  not 
viewed  as  of  permanent  operating  value.  Discussing  matters  with  the 
workers  is  not  a  favor,  hut  a  matter  of  good  husiness  and  production  value. 

By  Harry  Tipper 


A  SURVEY  was  made  recently  of  the  position  of 
safety  engineering  as  a  special  occupation  in  many 
of  the  large  industries  at  the  present  time,  as 
compared  with  its  position  in  this  respect  a  year  or  so 
ago. 

Safety  engineering  developed  to  a  very  considerable 
degree  just  prior  to  the  war  and  during  the  war.  A 
number  of  men  were  engaged  in  specializing  in  this  kind 
of  work,  and  a  great  many  improvements  were  secured, 
because  of  the  exhaustive  consideration  of  the  matter 
and  some  understanding  of  its  relation  to  efficiency  in 
operation. 

A  rather  large  bibliography  grew  up  around  this  and 
special  publications  were  confined  to  its  consideration. 
It  is  a  little  disturbing,  therefore,  to  find  that  this  work 
has  been  considered  as  such  an  outside  matter,  that 
the  safety  engineering  department  has  been  eliminated 
almost  entirely  in  a  number  of  cases.  In  other  instances 
it  has  been  cut  down  to  such  an  extent  that  its  effective- 
ness is  lost  and  it  will  be  a  difficult  matter  to  build  the 
organization  up  again. 

In  one  case,  where  a  concern  used  forty-three 
safety  engineers,  with  an  extensive  department  cre- 
ated for  the  special  study  of  safety  work,  all  but 
three  of  those  have  been  eliminated,  and  consequent- 
ly practically  all  the  research  and  most  of  the  de- 
velopment work  has  been  dropped.  Some  of  the  work 
in  this  establishment  consisted  in  bringing  the 
safely  necessity  home  to  the  worker,  making  him 
understand  his  responsibility  in  connection  with  the 
|        matter. 

The  value  of  this  kind  of  discussion  does  not  end  with 
the  safety  work,  yet  the  department  is  ruthlessly  cut 
even  though  the  engineering  departments  are  maintained 
with  all  the  key-personnel  remaining  on  the  job.  Some- 
thing similar  has  happened  to  the  industrial  relations 
departments  in  a  good  many  plants. 

The  elimination  of  these  departments  is  not  in  itself 
so  important.  In  both  cases  they  are  matters  which 
should  be  a  part  of  the  training  of  every  executive  and  a 
definite  part  of  the  quality  and  ability  demanded  of 
them.  The  practical  elimination  of  these  departments, 
however,  indicates  that  they  were  not  viewed  as  perma 
nent  necessities  of  analytical  and  operating  value.  This 
is  the  disturbing  feature  of  the  case. 

It  is  not  to  be  expected  that  such  departments  would 
remain  full  of  men  in  a  time  of  low  industrial  activity, 
but  the  fact  that  they  have  been  practically  wiped  out  in 
a  number  of  cases  indicates  the  attitude  which  has  been 
taken  toward  them  by  the  responsible  executives  in  the 


establishments  concerned.  I  have  no  brief  for  the  erec- 
tion of  such  departments  in  the  first  place,  although  it 
may  be  necessary  to  put  specialists  upon  the  studies  of 
these  matters,  because  of  the  general  lack  of  intelli- 
gence among  executives  regarding  them.  It  has  been 
my  firm  opinion  that  nothing  will  be  secured  of  great 
moment  in  the  analysis  of  the  human  relations  within  a 
plant,  until  all  executives  who  have  charge  of  workers 
and  who  determine  the  policies  are  required  to  study 
the  human  side  of  the  question. 

It  is  evident  that  a  good  many  of  these  depart- 
ments of  safety  engineering  and  industrial  relations 
have  been  created  without  a  sufficient  analysis  of  the 
matter  and  without  a  proper  understanding  of  their 
functions  or  their  value  to  the  establishment.  This 
has  led  to  their  acceptance  because  of  temporary 
conditions,  labor  shortage,  difficulty  of  meeting  labor 
demands,  and  so  forth,  as  an  extra  necessity  on  ac- 
count of  these  conditions  and  not  as  a  fundamental 
branch  of  the  business,  directed  to  the  study  of  im- 
portant matters. 

Despite  the  existing  evidence  concerning  the  po- 
tential capacity  of  the  human  being,  over  and  above 
the  actual  capacity  which  he  puts  into  his  work, 
there  appears  to  be  a  general  disbelief  in  the  validity 
of  humane  methods  of  drawing  out  this  potential 
power  and  putting  it  to  work. 

Most  executives  still  think  discussing  matters  with 
workers  is  an  act  of  generosity,  a  sop  to  the  workers  or 
a  matter  of  so-called  welfare.  Comparatively  few  of 
them  have  considered  the  matter  as  good  business  and 
necessary  to  the  greatest  production  value.  When  men- 
tion is  made  of  the  results  achieved  in  an  establishment 
where  these  matters  have  been  considered  seriously,  the 
first  reaction  is  that  such  establishments  are  different, 
that  other  establishments  were  unsuccessful,  or  that  the 
old  way  is  best. 

It  is  worth  while  repeating  at  this  point,  several  of 
the  fundamental  reasons  for  the  study  of  the  human  side 
and  the  fundamental  values  which  can  be  expected  from 
the  proper  kind  of  co-operative  effort  within  the  plant. 

laiThe  number  of  examples  we  secured  during  the 
war,  when  the  general  efficiency  was  decreasing, 
showed  that  it  was  possible  to  secure  from  50  to  125 
per  cent  increase  in  production  capacity  from  the 
same  workers  with  the  same  machinery  and  opera- 

t  ions. 

In  some  of  these  plants  despite  100  per  cent  in- 
crease in  wages  the  labor  cost  per  unit  of  produc- 
tion had  decreased  a  small  percentage. 
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None  of  these  things  were  due  to  improved  machin- 
ery or  any  new  system  of  development,  but  almost 
entirely  to  the  discussion  with  the  workers,  the  con- 
sideration of  the  workers  and  the  feeling  of  co-opera- 
tion which  permeated  the  establishment. 

b)  The  studies  of  fatigue  have  shown  that  the 
mental  factors  of  fatigue  exercise  a  more  important 
influence  upon  the  production  pace  than  the  physi- 
cal fatigue  involved.  In  other  words,  the  fatigue 
induced  by  the  loss  of  interest  and  incentive  trans- 
lates itself  into  a  greater  physical  effect  than  the 
fatigue  directly  resulting  from  the  physical  motions. 
This  tends  to  establish  a  minimum  pace  and  pre- 
vents the  worker  from  putting  forward  his  full 
power  in  the  working  operation. 

■  c  /  The  rate  of  pay  per  hour  doesn't  have  any  very 
important  bearing  upon  the  possible  cost  per  piece. 
Hours    have    been    reduced    without    increasing   the 

list,  and  wages  have  been  increased  without  in- 
creasing the  cost  per  piece. 

The  relation  which  is  presumed  to  exist  in  most 
of  the  discussions  upon  this  subject  is  incorrect  and 
leads  to  many  false  calculations,  limiting  the  effi- 
ciency and  destroying  the  value  of  the  final  obser- 
vation. It  is  somewhat  amazing  that  so  little  atten- 
tion should  have  been  paid  to  this  matter  and  yet 
the  presumption  that  a  direct  relation  exists  be- 
tween wages  paid  and  work  done  runs  through  90 
pei-  cent  of  the  discussion  about  wages  that  is  go- 
ing on  at  the  present  time. 

d)  The  industrial  establishment  is  at  present  ut- 
terly divided  in  its  outlook  upon  production,  prices, 
reward    of    capital    and    other    matters    which    inti- 


mately concern  all  parties  engaged.  There  is  a  con- 
tinual warfare  between  the  groups  in  industry  for 
the  establishment  of  their  own  advantage  and  a  con- 
tinual disagreement  which  consumes  an  enormous 
amount  of  time,  eliminates  a  very  large  amount  of 
useful  effort  and  adds  to  the  cost  of  every  operation 
which  is  conducted  in  the  process  of  getting  raw 
materials  to  the  point  of  consumption. 

These  are  practical  items.  They  relate  to  costs;  they 
relate  to  the  limitation  of  the  buying  power;  they  show 
a  large  amount  of  wast;'  effort,  and  they  add  to  the 
burden  which  must  be  supported  by  industry  and  the 
consumer. 

Yet  these  are  the  items  which  can  be  overcome 
only  by  a  study  of  the  human  side  of  the  question. 
The  mathematics  of  industry  are  {governed  by  the 
humanities  of  the  case  and  not  vice  versa,  as  we  seem 
to  expect.  These  practical  points  are  of  sufficient 
importance  in  their  effects  upon  industry  and  of  suf- 
ficient volume  in  their  relation  to  total  costs  to  war- 
rant the  most  careful  examination  and  painstaking 
study.  Yet,  while  the  manufacturer  retains  his  en- 
gineering; department,  almost  intact  in  many  cases. 
he  has  practically  eliminated  the  industrial  relations 
department,  the  welfare  division  and  the  safety  en- 
gineering-. 

An  old  business  philosopher  said  to  me  many  years 
ago  regarding  the  practical  man  who  argues  only  from 
experience,  "The  man  who  is  limited  to  what  he  can  see 
and  practice  is  the  most  impractical  business  man  of 
the  lot."  Certainly  this  is  true  of  the  executive  who 
shuts  his  eyes  to  the  importance  of  the  human  side  and 
the  study  of  its  fundamentals  and  its  relations. 


An  Elevating  Dump  Body 


(Continued  from  page  608) 


position  by  the  hydraulic  hoist,  which  is  controlled 
from  the  driver's  seat  in  the  usual  way.  The  re- 
lease hooks  are  engaged,  as  indicated  by  the  hand 
lever  resting  in  the  forward  position.  To  illustrate  the 
method  of  operation,  grasp  a  lead  pencil  between  the 
thumb  and  fore-finger  of  the  left  hand,  at  about  one- 
third  the  distance  from  one  end,  and  hold  it  in  a  hori- 
zontal position.  With  the  other  hand  press  down  on  the 
.short  end.  If  an  object  representing  the  dump  body  were 
on  the  long  end  of  the  pencil,  it  would,  of  course,  be  ele- 
vated. The  thumb  and  forefinger  <>t  the  left  hand  repre- 
sent the  pivot  shaft  of  the  main  elevating  lever  which  is 
supported  by  the  elevating  frame.  The  forefinger  of  the 
right  hand  pressing  down  on  the  short  end  of  the  pencil 
represents  the  pull  rods  pulling  down  on  the  lower  end 
of  the  main  elevating  lever. 

If  it  is  desired  to  dump  without  elevating— that  is,  in 
the  ordinary  position — the  release  hook  lever  is  thrown 
toward  the  rear,  thereby  releasing  the  pull  rods.  The 
hoist  is  then  operated  in  the  usual  manner.  The  body 
resting  on  the  elevating  frame,  is  raised  at  the  front  end 
only. 

The  body  is  made  with  a  capacity  of  80  cu.  ft.  for 

and  with  less  capacity  for  other  materials.  The 
height  above  ground  of  the  bottom  of  the  body  when 
loaded  is  t;  ft.  The  hoist  has  a  cylinder  diameter  of  6 
in.  The  elevating  frame  is  made  of  rolled  steel  channel 
6  in.  deep,  weighing  10'j  lbs.  p.  ft.,  well  braced  by  '  ,  in. 
thick    cross    members.      The    total    weight    of   the    body, 


hoist,  elevating  mechanism,  telescoping  chutes  and  bag- 
ging chute  is  2950  lb. 


British  Government  Assists  Aviation 

THE  British  Cabinet  has  approved  (subject  to  Par- 
liamentary sanction)  the  grant  of  a  sum  for  the  di- 
rect assistance  of  civil  aviation.  During  the  financial 
year  1921-22,  payments  under  this  grant  will  be  limited 
to  a  maximum  sum  of  £60,000  and  will  be  made  to  British 
companies  operating  on  approved  aerial  routes.  They  will 
lie  calculated,  subject  to  the  above  limitation  as  regards 
the  total  sum  available  within  the  year,  on  the  basis  of 
25  per  cent,  of  the  total  ascertained  gross  revenue  of  each 
company — exclusive  of  the  Government  grant — earned  by 
irriage  of  passengers,  mails  or  goods. 
The  routes  at  present  approved  are  London  to  Paris, 
London  to  Brussels,  and  London  to  Amsterdam.  Exten- 
sions to  these  routes  and  additional  routes,  such  as 
England-Scandinavia,  on  which  the  possibilities  of  a 
service  employing  flying  boats  or  amphibian  machines, 
or  a  mixed  service  of  sea  and  land  aircraft,  can  be  demon- 
strated, may  be  approved  from  time  to  time  if  satisfac- 
tory proposals  are  received  by  the  Air  Council.  The  maxi- 
mum time  allowed  for  journeys  between  London  and  Paris, 
between  London  and  Brussels,  and  between  London  and 
Amsterdam  will  be  four  hours  from  aerodrome  to  aero-: 
drome,  or  such  other  time  limit  as  may  be  determined  later 
by  the  Air  Council. 
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Government  Helps  for  Business 

MANY  business  men  are  holding  the  hope  that 
with  Herbert  Hoover  as  Secretary  of  Com- 
merce there  will  be  a  decided  change  for  the  better 
in  the  matter  of  appropriations  for  this  department 
which  means  so  much  to  the  business  world.  Espe- 
cially hopeful  are  those  who  are  interested  in  export 
trade. 

During  consideration  of  the  recent  appropriations 
bill  it  was  shown  that  the  amount  set  aside  for  the 
Bureau  of  Foreign  and  Domestic  Commerce  was  less 
than  one-fiftieth  of  one  per  cent  of  the  total  appro- 
priations for  the  Government.  Secretary  Hoover 
should  be  able  to  secure  an  increased  proportion  of  the 
total  to  be  voted  in  new  appropriation  bills.  The 
business  men  of  the  country  will  certainly  support 
him  in  such  a  request. 

They  appreciate  the  need  for  economy  in  govern- 
ment expenses,  but  are  not  committed  to  any  policy 
which  precludes  expenditures,  the  results  of  which 


promise  so  much  benefit  as  will  result  from  a  well- 
organized  and  intelligently  operated  Bureau  of  For- 
eign and  Domestic  Commerce. 


Movable  Track  Automobiles 

THE  chain  track  principle  was  introduced  in  con- 
nection with  heavy  tractors  that  are  required  to 
pass  over  soft  ground  and  through  boggy  places,  the 
earliest  application  (or  intended  application)  of  this 
mechanism  probably  having  been  in  connection  with 
artillery  haulage.  During  the  war  the  chain  track 
vehicle  became  widely  known  through  its  use  for 
tanks  and  artillery  tractors.  In  peaceful  applications 
the  outstanding  feature  of  the  chain  track  vehicle  is 
that  it  can  pass  over  soft,  marshy  ground  where  even 
a  horse  cannot  obtain  a  footing,  and  where  the  use  of 
ordinary  wheeled  vehicles  would  be  entirely  out  of  the 
question. 

At  the  present  time,  a  very  large  proportion  of  our 
road  transportation  is  by  motor  vehicles,  but  there  are 
two  conditions  of  American  country  roads  under 
which  these  vehicles  are  practically  useless — when  the 
roads  are  heavily  covered  with  snow  in  winter  and 
when  they  are  deep  with  mud  in  February,  March  and 
April.  It  is  quite  possible  that  the  movable  track 
will  help  in  overcoming  this  difficulty.  Such  a  track 
for  a  light  vehicle  will  probably  have  to  be  made  of 
fabric  belting,  because  a  metal  chain  track  would  be 
too  noisy,  and  if  used  in  mud,  would  be  subject  to 
much  wear.  Naturally  a  vehicle  equipped  with  such 
a  track  could  not  travel  at  the  same  speed  as  an  ordin- 
ary wheeled  vehicle  on  hard  roads,  but  this  would  not 
be  necessary.  As  both  snow  and  mud  are  temporary 
conditions,  it  would  not  pay  to  build  vehicles  specially 
to  run  only  on  movable  tracks,  but  the  proposition  of 
constructing  tracks  adaptable  to  standard  automobiles 
looks  promising.  In  a  snow  contest  recently  held  in 
France,  a  car  fitted  with  such  a  track  was  conspicu- 
ously successful,  and  a  portable  track  for  use  on  Ford 
cars  has  been  developed  in  this  country  and  is  under- 
going tests. 

We  have  been  building  hard  roads  quite  rapidly 
during  the  past  ten  years,  but  there  is  still  an  enor- 
mous mileage  of  roads  in  the  country  which  are  prac- 
tically impassable  for  several  months  of  the  year.  If 
some  simple  and  relatively  inexpensive  attachment 
can  be  developed  which  will  enable  the  ordinary  auto- 
mobile to  negotiate  any  road  at  any  time  of  the  year, 
it  will  evidently  add  immensely  to  the  practical  value 
of  cars  which  must  in  some  way  meet  this  condition. 


The  Elusive  Saturation  Point 

Pp  VIDENCE  accumulates  that  ambitious  statisti- 
-J  cians  are  again  turning  to  the  problem  of  the 
"saturation  point"  of  automotive  vehicles.  This  is 
probably  due  to  disappointment  on  the  part  of  those 
who  predicted  evil  days  were  ahead  of  the  industry 
when  the  partial  shutdown  of  automotive  factories 
took  place  last  fall.  So  many  persons  did  not  realize 
that  factories  making  articles  that  had  been  regarded 
as  necessities  for  years  were  also  shut  down — stock- 
ings, for  instance.     Now  that  the  automotive  indus- 
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try  bids  fair  to  be  on  high  speed  before  some  other  in- 
dustries, these  prophets  are  seeking  another  basis  for 
pointing  out  to  our  industry  the  exact  location  of  its 
untimely  grave. 

Such  prophets  overlook  the  history  of  "saturation 
point"  statistics.  So  many  "saturation  points"  have 
been  passed  that  they  might  be  compared  with  the 
water  that  runs  under  the  bridge.  It  does  not  appear 
to  these  persons  that  an  automotive  vehicle  stands 
for  transportation ;  that  transportation  is  a  part  of 
civilization  and  that  as  long  as  civilization  advances, 
transportation  must  advance  with  it.  Railroad  satu- 
ration probably  will  be  reached  first,  because  the  auto- 
motive vehicle  is  an  assistant  to  the  railroad.  Neither 
of  these  units  of  transportation  will  reach  a  satura- 
tion point  until  they  are  replaced  by  a  better  means 
of  transportation. 

There  was  a  popular  play  in  New  York  this  winter 
called  "Not  So  Long  Ago."  It  was  a  violent  reminder 
of  how  few  years  ago  the  "stationary  bath  tub"  was 
the  subject  of  discussion.  This  now  more  or  less  uni- 
versal article  of  household  equipment  was  then  called 
"immoral"  by  some  of  its  critics.  At  the  same  time 
the  bicycle  was  making  its  appearance.  How  bitterly 
it  was  denounced !  To-day  the  bath  tub  and  bicycle 
industries  are  greater  and  more  substantial  than  ever 
before.  Both  have  a  set  place  in  every  day  life  and 
scoffers  of  "not  so  long  ago"  must  admit  their  error. 


Passenger  Car  Body  Standards 

THE  need  for  standardization  of  passenger  car 
body  parts  would  appear  to  be  quite  as  impor- 
tant as  similar  work  in  connection  with  chassis  parts, 
yet  there  seems  to  have  been  nothing  accomplished  in 
this  direction  in  spite  of  the  fact  that  great  benefits 
have  resulted  from  similar  efforts  relating  to  other 
parts  of  the  car.  This  situation  is,  perhaps,  due  to 
the  fact  that  body  engineering  has  not  kept  pace  with 
other  branches  of  automotive  engineering,  while  much 
body  construction  is  still  carried  out  according  to  old- 
fashioned  methods  used  in  carriage  building. 

Under  these  circumstances  the  first  meeting  of  the 
Passenger  Car  Body  Division  of  the  S.  A.  E.  Stand- 
ards Committee  held  in  New  York  last  week  can  be 
regarded  as  marking  a  new  epoch  in  the  body  indus- 
try. The  new  division  does  not,  of  course,  expect  to 
standardize  any  one  design  or  group  of  body  designs, 
nor  does  it  plan  or  hope  to  fix  dimensions  that  will 
limit  initiative  or  prevent  originality  on  the  part  of 
the  designer.  It  may  ultimately  prove  possible  to 
agree  upon  certain  dimensions  that  will  facilitate  in 
some  measure  interchangeability  as  between  body  and 
chassis  of  approximately  the  same  size  and  type — 
as  is  already  being  planned  by  the  Truck  Division  in 
connection  with  truck  bodies — but  for  the  present  the 
committee  plans  to  confine  its  work  to  standardization 
of  body  parts,  hardware  and  materials,  in  some  cases 
simply  setting  down  for  reference  purposes  practice 
which  is  now  more  or  less  generally  followed. 

Among  the  items  which  will  probably  receive  con- 
sideration on  the  part  of  the  division  at  an  early  date 
are:  Top  irons,  window  runways,  size  and  thickness 
of  glass,  door  handle  square  shank  and  hole,  gage 


sizes  for  sheet  metals,  dimensions  of  stock  shapes  and 
mouldings,  wire  sizes  for  fender  beading,  nickel  plat- 
ing standard,  door  hinges  (pressed  and  malleable), 
standards  for  leather  and  top  materials.  If  the  di- 
vision is  able  to  make  progress  in  the  development  of 
these  standards,  that  alone  will  amply  justify  its  or- 
ganization, yet  these  items  represent  only  a  very  small 
part  of  what  can  and  no  doubt  will  finally  be  done. 

The  division  as  now  constituted  includes  represen- 
tatives of  five  body  manufacturers,  five  car  manu- 
facturers who  build  their  own  bodies,  one  manufac- 
turer who  builds  both  bodies  and  chassis  as  well  as 
bodies  for  other  chassis  builders  (some  of  these  being 
custom  bodies),  one  body  parts  manufacturer  and 
one  consulting  body  engineer.  Only  six  of  the  thir- 
teen members  attended  the  first  meeting  of  the  di- 
vision. It  is  to  be  hoped  that  later  meetings  will  be 
better  attended,  for  the  industry  will  watch  the  work 
of  the  division  with  interest  and  expect  much  from  it. 
It  should,  and  we  believe  it  will  receive  the  hearty 
support  of  all  whose  co-operation  is  sought. 


Disrupting  a  Tax  Policy 

AN  indication  that  the  National  Automobile  Cham- 
ber of  Commerce  was  wise  in  eliminating  de- 
tails from  the  tax  program  appears  in  a  recent  re- 
port of  a  ballot  by  the  members  of  the  Chamber  of 
Commerce  of  the  United  States,  which  always  carried 
its  projects  to  the  last  possible  detail. 

One  of  the  points  of  this  ballot  was  a  sales  tax. 
The  idea  was  defeated.  Next  came  a  ballot  on  the 
kinds  of  a  sales  tax.  Even  those  persons  who  voted 
against  the  sales  tax  voted  on  this  detail,  and  three 
sorts  of  sales  tax  had  about  equal  support. 

The  hopelessness  of  developing  a  tax  theory  that 
will  be  supported  by  the  membership  of  the  Chamber 
after  this  division  is  evident.  These  are  details  that 
the  N.  A.  C.  C.  plan  will  leave  to  the  technical  tax 
workers. 


Ways  and  Means 

DURING  this  period  of  readjustment  when  wage 
decreases  are  common,  it  is  very  interesting  to 
follow  the  reaction  of  the  workers  in  specific  cases, 
and  to  attempt  to  analyze  the  reasons  for  that  reaction 
in  any  given  instance. 

There  are  already  numerous  cases  on  record  in 
which  wage  reductions  have  been  met  by  a  strike  or 
by  a  strong  protest  of  some  kind.  In  a  few  cases, 
however,  the  readjustment  has  been  made  without 
difficulty,  the  employees  shop  committees  even  volun- 
tarily making  the  reduction  in  one  or  two  instances. 

The  way  in  which  the  management  went  about 
making  the  reductions  undoubtedly  had  much  to  do 
with  the  reaction  on  the  part  of  the  workers.  Those 
firms  which  have  taken  the  trouble  to  consult,  explain 
and  reason  have  had  by  far  the  best  success.  No  man 
can  be  expected  to  enjoy  having  his  income  decreased, 
but  it  is  possible  for  him  to  be  "sold"  on  the  tempor- 
ary necessity  for  it.  And  if  he  is  to  be  retained  as  an 
employee  he  must  be  "sold"  or  his  work  will  not  be 
permanently  efficient. 
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Ford  Operating  on  Own  Resources 


Bank  Loan  Deferred, 
May  Not  Be  Needed 

Kapid  Turnover  of  Surplus  Cars 

and  Inventory  Helps  Finance 

Factory  Operation 

DETROIT,  March  14.— The  Ford 
Motor  Co.  to-day  is  employing  more 
than  20,000  men  turning  out  around 
3,000  cars  a  day,  and  is  "going  it 
alone"  so  far  as  finances  are  con- 
cerned. Automotive  Industries  is 
able  to  say  positively  that  Henry  Ford 
is  not  seeking  financial  assistance,  and 
for  the  time  being  at  least,  is  operat- 
ing successfully  without  it. 

Just  how  long  the  company  will  be 
able  to  continue  operation  without 
financial  help  is  a  matter  of  conjecture, 
though  it  is  reasonably  certain  that  the 
company  will  ask  for  a  bank  loan  about 
the  middle  of  April  when  the  thirty- 
day  extension  period  granted  the  Ford 
Company  by  the  Government  for  the 
payment  of  the  first  installment  of 
taxes  will  have  expired.  That  this 
money  will  be  available  without  any 
delay  or  controversy  also  is  certain. 

The  facts  in  the  Ford  financial  situa- 
tion are  as  follows:  In  January  Henry 
Ford  sent  to  New  York  for  a  repre- 
sentative of  the  New  York  bankers  to 
come  to  Detroit  to  discuss  finances. 
This  representative  came  and  the  situ- 
ation was  gone  over  thoroughly.  The 
banker  suggested  that  Ford  would 
need  about  $50,000,000.  Edsel  Ford, 
however,  was  of  the  opinion  $75,000,- 
000  would  be  required. 
Ford  Men  Satisfactory 

The  hitch  came  when,  as  the  cli- 
max of  negotiations  the  banker  set 
forth  conditions  upon  which  the  loan 
would  be  made,  among  which  was  the 
stipulation  that  a  treasurer  must  be 
installed  to  succeed  F.  L.  Klingen- 
smith,  who  would  be  satisfactory  to 
the  bankers.  Henry  Ford  was  asked 
to  name  three  men  which  he  did,  one  of 
whom  was  W.  R.  Campbell  of  the  Ca- 
nadian Ford  plant.  The  bank  repre- 
sentative scratched  out  the  name  of 
one  man  but  announced  that  either 
Campbell  or  the  third  man  would  be 
all  right.  Campbell  at  that  time  came 
over  to  the  Ford  plant  and  remained 
for  more  than  a  month,  and  it  was 
presumed  he  would  be  made  treasurer, 
though  he  finally  has  determined  not 
to  join  the  organization. 


With  the  matter  of  the  treasurership 
settled,  it  looked  as  though  the  loan 
would  be  made,  but  Henry  Ford  balked 
at  one  other  condition  set  forth  and  re- 
fused to  accept  the  loan  with  this  other 
stipulation  included.  He  expressed  the 
determination  to  go  ahead  with  produc- 
tion without  financial  help,  and  the  bank 
representative  advised  him  that  he  felt 
confident  Ford  under  the  circumstances 
could  do  this  successfully.  The  prop- 
osition of  placing  the  plant  under  bank 
control,  rumored  as  the  stumbling  block, 
was   not  touched   upon. 

Debt  Reduced  to  $24,000,000 

This  advice  was  given  in  view  of  the 
fact  that  Ford  had  reduced  his  indebt- 
edness to  around  $24,000,000  by  the  con- 
version of  Liberty  Bonds,  which  had 
been  deposited  as  collateral  to  secure 
that  loan.  The  further  fact  that  Ford 
cars  were  selling  steadily  and  that  the 
company  was  reducing  its  inventories  at 
a  good  rate,  prompted  the  banker  to 
offer  his  suggestion  that  it  would  be  pos- 
sible for  Ford  to  operate  without  finan- 
cial help  at  least  until  this  bank  indebt- 
edness became  due  together  with  the 
Government  taxes. 

In  other  words,  the  proposition  was 
put  to  Ford  exactly  this  way:  His  obli- 
gations with  the  extension  of  time 
granted  by  the  Government  would  not 
become  due  until  the  middle  of  April. 
It  was  possible  for  him  to  6perate  until 
that  time  without  financial  help.  It  was 
also  possible  that  he  might  meanwhile, 
through  extraordinary  sales  demand,  be 
enabled  to  make  whatever  settlement 
became  necessary  the  middle  of  April 
without  asking  for  aid  at  that  time.  In 
the  event,  however,  that  bankers  holding 
Ford  notes  insisted  upon  payment  when 
those  notes  became  due  again  at  the 
same  time  the  Government  taxes  were 
payable,  Ford  could  have  at  his  com- 
mand as  much  money  as  he  wanted  from 
the  banks  on  the  condition  they  imposed. 
He  could  run  until  his  last  dollar  but 
always  had  the  knowledge  that  a  tele- 
gram would  bring  him  any  money 
needed. 

Interest  at  8V2  Per  Cent 

The  loan  sought  in  January  and  the 
loan  that  will  be  made  in  April — if  it  is 
made — was  to  be  and  will  be  at  8%  per 
cent  gross,  considered  by  bankers  to  be 
very  reasonable.  During  the  negotia- 
tions Henry  Ford  and  Ids  son  Edsel 
agreed  that  they  would  not  take  any 
dividends  pending  the  life  of  the  loan, 
volunteering  this  to  the  banks'  repre- 
entative. 

The  bank  indebtedness  against  the 
Ford  Motor  Co.  represents  notes  upon 
which  renewals  have  been  asked  five 
times,  it  is  reported.  It  also  is  said  with 
reasonable  assurance  that  a  sixth  re- 
newal on  a  majority  of  these  notes  will 
(Continued  on  page  632) 


Ford  Treasurership 

Is  Left  Unfilled 

Campbell    Declines    Position — To 
Continue  with  Canadian  Com- 
pany— Co-ordinate  Work 

DETROIT,  March  11— Considerable 
interest  has  been  aroused  in  the  future 
of  the  Ford  organization  bv  the  fact  that 
W.  R.  Campbell  of  the  Ford  Motor  Co. 
of  Canada  finally  and  definitely  has  re- 
fused to  become  associated  with  the 
American  organization.  Campbell  was 
sent  for  by  Henry  Ford  soon  after  the 
resignation  of  F.  L.  Klingensmith  as 
general  manager,  and  it  is  said  Ford 
offered  him  the  position  vacated  by 
Klingensmith.  Campbell  was  reluctant 
to  leave  his  Canadian  post,  but  Ford 
urged  him  so  strongly  that  Campbell  re- 
mained at  the  Highland  Park  plant  from 
the  time  of  the  reopening  until  last  week 
virtually  in  charge  of  the  organization 
there. 

It  was  unofficially  stated  at  Highland 
Park  three  weeks  ago  that  Campbell  had 
finally  declined  to  become  general  man- 
ager, but  would  accept  the  office  of  treas- 
urer. In  fact,  Campbell  himself  admit- 
ted he  had  finally  refused  to  become 
general  manager  and  virtually  admitted 
he  would  accept  the  treasurership. 

What  developed  to  cause  Campbell  to 
change  his  mind  is  not  known.  Close 
friends  quote  him  as  saying  he  had  seen 
too  many  bigger  and  better  men  than 
himself  summarily  dismissed  or  forced 
to  resign  for  disagreement  on  company 
policy  and  did  not  "intend  to  go  along 
with  the  procession." 

At  present  Ford  himself  is  said  to  be 
in  active  charge  at  Highland  Park  as 
well  as  the  River  Rouge  plant,  where 
tractor  production  was  started  two  weeks 
ago.  C.  E.  Sorensen,  who  has  held  the 
title  of  general  manager  of  Henry  Ford 
&  Son,  divides  his  time  between  River 
Rouge  and  Highland  Park  and  virtually 
is  looked  upon  as  General  Manager  of 
Ford  properties. 

Kanzler  Heads  Production 

Since  the  resignation  of  W.  G.  Knud 
sen,  E.  C.  Kanzler  has  been  in  charge  of 
production  at  Highland  Park.  However, 
the  title  of  production  manager  has  not 
been  conferred  on  Kanzler,  and  Ford  re- 
cently intimated  it.  was  his  intention  to 
eliminate  titles  and  co-ordinate  the  work 
of  the  various  departments  with  direct 
control  of  the  big  organization  centered 
in  the  group  of  executives  headed  by 
himself  and  including  Edsel,  Sorensen, 
E.  G.  Liebolt,  Ford's  private  secretary; 
W.  A.  Ryan,  general  manager;  B.  J. 
Craig,  secretary;  Fred  Diehl,  purchas- 
ing agent,  and  Kanzler. 
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Hoover  Makes  Foreign  Trade  Plans 


Standardization  Aim 
to  Be  Important  One 

Reduction  of  Wheel  Sizes  One  of 

First  Suggestions  Expected — 

Stresses  Economy 

WASHINGTON,  March  11— Standard- 
ization of  automobile  wheels  will  be  sug- 
1  to  the  automotive  industry  by  the 
Department  of  Commerce  as  part  of  a 
nation-wide  movement  toward  standard- 
ization of  manufactured  products.  In 
reorganizing  the  Department  of  Com- 
merce for  improved  efficiency  to  busi- 
Herbert  C.  Hoover,  the  new  Secre- 
contemplates  extension  of  Govern- 
ment co-operation  with  trades  and  indus- 
try for  the  promotion  of  foreign  trade 
against  other  competitors.  The  Govern- 
ment will  in  no  way  force  regulation  but 
will  endeavor  to  accomplish  its  aim  by 
proof  of  necessity  and  then  by  co-opera- 
tion with  indusl  f'ies. 

Secretary     Hoover    is    convinced    that 
in   governments   are   mobilizing  the 
export     trades,    and     in    some    cases    the 
lort,  for  militant  commercial  invasion. 
His  studies  abroad  showed  him  that  for- 
eign merchants  are  obtaining  support  of 
their  governments   in   pooling  which   will 
den-ease  manufacturing  and  distribution 
This   governmental   assistance  or 
even  subsidy  allows  the  European  manu- 
facturers to  compete  with  American  ex- 
niil    abroad. 
In  his  first   interview  with  Washington 
correspondent      since   assuming   the  Cab- 
inet  portfolio  the   Secretary   cited   auto- 
iile    wheels    as    an    instance    where 
standardization    would    prove    effective. 
He  said  thai   it   was   possible  to  cat.  1    to 
if    the    automobile    users    by 
reducing  the  number  of  wheel  sizes  from 
11     to    4.       Secretary     Hoover    contended 
that   this    reduction    in   models   would   au 
tomatically   reduce  the  expense  of  keep- 
ike   by  half,      lb-  asserted 
that  the  experiences  of  the  war  had  de- 
oi     standard 

mies. 

lower  (  ii»i>  Imperative 

American    manufacturers   must  lessen 

production    and   distribution   costs   imme- 

are    to    preserve    their 

■ 

la.  j   Bay  .  beca  is<  Id  only 

1 
markets  and  have  no  effecl   "ii  competi- 
tion   abroad.      He    contends    that    every 
ounce  of  efficiency  is  V.mei 

ican    industry    to    recuperate    and    1 

ibroad 

I  dization 
of  automobile  wheels  would  indicate  thai 
he  will  encouragi 

of    Standards    which    is 


under  his  supervision.  This  Federal 
v  has  made  numerous  investiga- 
tions relating  to  standards  in  the  auto- 
motive trade  but  failure  of  Congress  to 
provide  additional  funds  has  somewhat 
checked  its  work.  It  is  believed  that 
with  a  national  movement  for  standard- 
ization, it  would  be  an  easy  matter  for 
Secretary  Hoover  to  obtain  special  or 
deficiency  appropriations  for  whatever 
scientific  inquiry  the  Bureau  might  un- 
dertake. 

The  question  of  economies  of  distribu- 
tion will  undoubtedly  be  stressed  in  all 
branches  of  business.  It  is  here  where 
the  economies  of  highway  transportation 
will  be  demonstrated,  for  shippers  are 
desirous  of  relief  from  rail-hauls. 


Statistical  Division 

to  Undergo  Change 

WASHINGTON,  March  15— Auto- 
motive trade  associations  and  individual 
exporters  will  be  consulted  shortly  by  a 
special  committee  appointed  to-day  by 
Secretary  of  Commerce  Hoover,  to  re- 
organize and  revise  the  methods  used 
by  the  statistical  division  of  the  Bureau 
of  Foreign  and  Domestic  Commerce.  Nu- 
merous complaints  have  been  received 
as  to  discrepancies  in  export  and  im- 
port statistics  and  suggestions  will  be 
studied. 

Exporters  of  automobiles,  trucks  and 
tires  have  manifested  unusual  interest 
in  foreign  trade  statistics  of  late  in 
order  to  gage  the  condition  of  foreign 
markets  and  the  revival  of  competition. 
Manufacturers  have  complained  to  the 
secretary  that  there  were  numerous  dis- 
crepancies in  the  figures  prepared  by 
the  Bureau  of  Foreign  and  Domestic 
Commerce  for  August,  inquiry  devel- 
oped the  fact  that  customs  officials  were 
overburdened  and  omitted  certain  items 
for  that  month.  This  error  makes  the 
official  figures  on  all  commodities  open 
to  question. 

The  committee,   leaded   by   William    S. 
1    of  Concord.  N.  H.,  will  conduct 
an   inquiry   into  this   mistake  and  revise 
the    i< "ds. 

The  blunder  in  compiling  official  sta- 
tistics sheds  light  on  the  failure  of  the 
tmenf  of  Commerce  to  publish 
data  within  a  reasonable  period.  It  is 
stated  that  errors  are  incidental  to  de- 
coding and  preparation  for  publication 
-.:  repoi  I  from  the  collector  of  eu  torn 
at    New  York. 

Suggest    New    N  ork    Location 

The  small  appropriation  make-  it  im- 
possible for  the  bureau  here  to  furnish 
manufacturers  with  information  and 
this  import  material  is  prepared  by  un- 
derpaid, and  in  many  instances,  ineffi- 
1  'lent  clerks.  It  has  been  suggested  thai 
the  statistical  division  have  headquar- 
ter- in   New  York. 


Will  Seek  Enactment 
of  Favorable  Bills 

Lower    Rail    Rates     to     Seaboard 

Important — Would     Erect 

American  ^  arehouses 

WASHINGTON,  March  15— Secretary 
of  Commerce  Hoover  has  indicated  his 
intention  to  promote  foreign  trade  in  au- 
tomotive products  and  other  commodities 
on  a  gigantic  scale.  There  is  l'eason  to 
believe  that  he  will  urge  upon  the  new- 
Congress  legislative  measures  which  will 
aid  the  movement  and  sale  of  American 
products  on  foreign  markets.  It  is  un- 
derstood that  he  will  recommend  the  lib- 
eralization of  the  Webb-Pomerene  and 
Edge  acts,  lower  freight  rates  to  the  sea- 
board and  equitable  ocean  rates,  estab- 
lishment of  American  banking  agencies 
abroad  and  erection  of  American  ware- 
houses at  the  principal  foreign  ports. 

Business  men,  principally  manufactur- 
ers, have  complained  to  the  new  Secretary 
of  Commerce  that  the  rail  traffic  will  not 
bear  the  present  freight  rates.  He  has 
been  advised  that  the  industrial  centers 
of  the  country  will  be  moved  unless 
relief  is  accorded  in  transportation  rates. 
Traffic  experts  believe  that  the  commer- 
cial map  will  be  changed  by  the  removal 
of  industries  toward  the  seaboard,  so 
that  the  rail  haul  will  be  relatively  short. 
If  the  railroads  do  not  lower  their  rates 
it  is  believed  that  shippers'  will  turn  to  a 
more  extensive  use  of  trucks  and  water- 
ways, which  provide  cheaper  transpor- 
tation. 

The  establishment  of  warehouses  in 
foreign  countries  is  regarded  as  essential 
to  the  success  of  American  foreign  trade. 
It  is  known  that  British  and  German 
traders  own  or  control  warehouses  to-day 
in  countries  where  American  exporters 
are  cultivating  trade.  Though  American 
goods  are  stored  in  these  places,  it  is 
known  that  the  owners  would  naturally 
endeavor  to  dispose  of  goods  manufac- 
tured in  their  countries  which  compete 
with  American  produet 

Discrimination   Hurts  Trade 

The  Department  of  Commerce  has  a 
plan  under  consideration  which  would  to 
a  large  extent  prevent  this  discrimination 
against  Americans.  Warehouses  con- 
sl  ru.  ted  by  t  he  <  iovernment  and  in  charge 
of  consuls  or  other  Federal  agents  would 
undoubtedly  help  American  traders. 
There  is  also  a  proposal  to  extend 
branches  of  the  Federal  Reserve  system 
at  the  principal  ports. 

In  suggesting  standardization  of  auto- 
mobile wheels,  Hoover  made  it  clear  that 
his  proposals  for  standardization  in  all 
industries    were    made    to    allow    UOI 

impetition    on    foreign   markets. 
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Duraiit-DuPont  Deal 
Disclosed  in  Report 

G.  M.  C.  Holdings  Taken  Over  for 

$23,790,600  in  Cash  and  Stock 

Consideration 


NEW  YORK,  March  14— Details,  hith- 
erto carefully  concealed,  of  the  spectacu- 
lar financial  transaction  by  which  W.  C. 
Durant  retired  almost  over  night  as  head 
of  the  General  Motors  Corp.,  are  dis- 
closed in  the  annual  report  of  E.  I.  du- 
Pont  de  Nemours  &  Co.  It  shows  that 
when  Durant  was  unable  to  meet  his 
obligations  last  November,  the  duPont 
Securities  Corp.  took  over  2,504,273 
shares  of  General  Motors  stock.  He  re- 
ceived for  his  holdings  $23,790,600  in 
cash  and  40,000  shares  of  the  stock  of 
the  Securities  corporation  which  was 
formed  to  buy  his  General  Motors  stock. 
It  is  stated  in  the  report  that  the  tak- 
ing over  of  the  stock  was  at  the  re- 
quest of  Durant,  who  had  informed  the 
duPont  interest  that  "he  desired  to  re- 
sign and  sell  his  interest  in  the  corpora- 
tion to  liquidate  his  personal  indebted- 
ness, which  was  very  large  and  press- 
ing." 

On  the  basis  of  the  amount  of  money 
paid  to  Durant  it  is  figured  that  he  re- 
ceived $9.50  per  share  in  cash  for  his 
General  Motors  holdings.  The  40,000 
shares  of  stock  of  the  duPont  Securities 
Corp.,  it  is  stated,  have  since  been  ex- 
changed for  230,000  shares  of  General 
Motors  common  stock,  which  again  gives 
him  a  substantial  holding  in  the  concern. 
If  a  value  of  $13  per  share  were  placed 
on  this  amount  of  stock  it  would  add 
$2,990,000  to  what  Durant  received  for 
his  original  holdings  and  would  bring  the 
amount  up  to  about  $10.70  a  share. 

At  the  time  of  the  transaction  there 
was  much  speculation  in  Wall  Street  as 
to  just  what  amount  was  involved  in  the 
exchange.  Estimates  made  at  the  time 
placed  the  amount  at  $27,000,000,  but  it 
was  also  gossiped  around  the  Street  that 
Durant  received  only  bet-ween  $7  and  $9 
a  share. 
Show  Details  of  Financing 

The  financing  of  the  transaction  where- 
by the  stock  was  taken,  it  was  pointed 
out,  was  by  the  sale  of  $20,000,000  one- 
year  8  per  cent  collateral  trust  bonds  of 
the  duPont  Securities  Corp.  through  J. 
P.  Morgan  &  Co.  These  bonds  fall  due 
on  Nov.  22  of  this  year,  but  in  conse- 
quence of  this  maturity  the  report  states 
that  the  officers  "are  now  working  on 
plans  for  the  permanent  financing  of 
this  additional  investment  on  the  Gen- 
eral Motors  Corp.,  the  details  of  which 
plan  will  be  communicated  to  the  stock- 
holders as  soon   as  completed." 

In  addition  to  the  notes  sold  through 
the  banking  firm,  the  duPont  American 
Industries  Co..  the  stock  of  which  is  100 
per  cent  owned  by  the  E.  I.  duPont  de' 
Nemours  Co.,  paid  into  the  treasury  of 
the  duPont  Securities  Co.  $4,200,000  in 
cash  and  loaned  824,179  shares  of  Gen- 
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eral  Motors,  for  which  it  received  $4,- 
200,000  in  shares  of  the  8  per  cent  cumu- 
lative preferred  stock  and  36,000  shares 
of  the  non-voting  common  stock  of  the 
new  company.  The  Chevrolet  Co.  paid 
$2,800,000  in  cash  and  loaned  $549,453 
in  shares  of  General  Motors,  receiving 
$2,800,000  preferred  and  24,000  shares  of 
the  common  stock  of  the  duPont  Securi- 
ties Corp. 
Obtained  4,000,000  Shares 

By  this  method,  it  was  also  pointed 
out,  the  duPont  Securities  Corp.  obtained 
$27,000,000  in  cash  and  borrowed  1,373.- 
632  shares  of  General  Motors  common 
stock.  This  stock,  with  the  2,626,368 
shares  taken  over  from  Durant,  gave  the 
duPont  Securities  4,000,000  shares  of 
General  Motors,  which  was  pledged  with 
the  bankers  for  the  $20,000,000  loan.  It 
is  also  stated  that  the  banking  group 
received  20,000  shares  of  the  common 
stock  of  the  duPont  Securities  Co.  as  a 
commission  for  the  loan.  This  was  paid 
out  of  the  60,000  shares  received  by  the 
duPont  American  Industries  and  the 
Chevrolet  Co. 

The  report  also  states  that  under  the 
same  transaction  with  Durant  the  duPont 
Securities  Corp.  took  over  122,095  shares 
of  General  Motors  common  from  a  syndi- 
cate consisting  of  the  duPont,  the  Chev- 
rolet companies  and  Durant.  For  this 
stock  they  paid  $2,163,557  cash,  which 
was  the  equivalent  of  $17.72  a  share. 
This  stock,  however,  has  since  been  sold. 


Durant  Not  Seeking 

Studebaker  Control 

NEW  YORK,  March  14— Formal  de- 
nial has  been  made  by  W.  C.  Durant  that 
he  is  seeking  control  of  the  Studebaker 
Corp.  to  make  it  the  nucleus  for  Durant 
Motors,  Inc.  The  reports  became  current 
when  Durant  bought  a  large  amount  of 
Studebaker  stock  in  the  market. 


Sll" DENTS  TO   VISIT   PLANTS 

PHILADELPHIA,  March  11— Twen- 
ty-seven seniors  of  the  Mechanical  En- 
gineering  School  of  the  University  of 
Pennsylvania  have  left  here  on  an  ex- 
tensive tour  through  the  Middle  West. 
This  will  include  a  trip  to  the  new  fac- 
tory building  of  the  Cadillac  Motor  Car 
Co.  of  Detroit.  The  men  are  accompanied 
by  Prof.  R.  H.  Fernald,  of  the  mechani- 
cal engineering  department.  They  will 
inspect  plants  in  Pittsburgh,  Chicago  and 
St.  Louis. 


PUBLICITY  BRINGS  BUYERS 

DAVENPORT,  IOWA,  March  12— 
Automobile  dealers  in  this  community  re- 
port a  50  per  cent  increase  in  trade 
within  the  last  week.  An  early  spring 
and  an  active  publicity  campaign  which 
took  the  place  of  the  usual  automobile 
show  were  responsible  for  the  revival, 
they  said.  No  adequate  exhibit  room 
could  be  secured  and  the  dealers  went 
into  an  aggressive  publicity  campaign. 

Indications  are  that  the  season  will  be 
a  record  one,  some  dealers  said,  and  all 
of  them  have  felt  a  business  revival 
which  has  drawn  expression  of  surprise. 
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Maxwell  Defends 

Chalmers  Merger 

Asks  Dismissal  of  Partition  Suit 

Filed  in   WUmington — 

Fixes   Valuation 

WILMINGTON,  DEL.,  March  11— An 
answer  has  been  filed  in  the  United 
States  District  Court  to  the  suit  of 
Charles  J.  True  against  Maxwell  Motor 
Co.,  Inc.,  by  Carl  Tucker  the  vice-presi- 
dent. 

He  claims  numerous  errors  in  the  bill 
of  complaint.  Special  stress  is  laid  upon 
the  fact  that  the  book  value  of  the  stock 
of  the  defendant  corporation,  stated  at 
$22,117,230.80  as  of  Dec.  2,  1920,  is  lia- 
ble to  deductions  for  reserves  for  depre- 
ciation, contingent  liabilities  aggregating 
$4,513,265.80,  and  furthermore  that  said 
book  value,  approximately  $134  per 
share  on  the  outstanding  first  preferred 
stock,  is  largely  dependent  on  the  de- 
fendant being  a  going  concern. 

Excepting  the  amount  of  the  aggre- 
gate tangible  assets  of  the  Chalmers  Mo- 
tor Corp.  these  are  asserted  to  have  had 
the  value  on  Dec.  2,  1920  of  $4,519,722.57 
and  not  $435,014.02  as  alleged  in  the 
complaint. 

It  is  admitted  that  a  meeting  of  stock- 
holders called  to  be  held  in  this  city  on 
or  about  Oct.  19,  1920,  has  been  ad- 
journed from  time  to  time,  and  has  never 
been  held,  but  proof  is  demanded  that  a 
properly  accredited  representative  of 
the  plaintiff  was  appointed  to  attend  this 
meeting,  and  holds  that  the  cause  of  the 
adjournment  of  the  meeting  was  the  fail- 
ure of  the  defendant  to  receive  a  suffi- 
cient number  of  proxies  to  constitute  a 
quorum. 

It  is  admitted  that  the  bill  of  com- 
plaint filed  on  Jan.  14,  1920,  in  the  Dis- 
trict Court  for  the  southern  district  of 
Michigan,  as  well  as  others  in  Indiana 
and  Ohio,  was  filed  for  the  purpose  of 
averting  the  danger  of  judgments,  levies, 
etc.,  substantially  all  of  the  property  of 
the  defendant  being  located  in  these  three 
states,  the  courts  assuming  jurisdiction 
and  control  of  the  assets. 

It  is  denied  that  the  equity  in  defen- 
dant's property  is  sufficient  to  provide 
for  the  full  value  of  the  plaintiff's  stock 
and  that  of  other  first  preferred  creditors 
in  case  the  property  of  the  defendant  is 
liquidated.  The  dismissal  of  the  bill  of 
complaint  is  asked. 

A  petition  for  leave  to  intervene  in 
the  suit  has  been  filed  by  Robert  W. 
Seaton  of  New  York,  owner  of  200  shares 
of  first  preferred  stock  of  Maxwell 
Motor  Co. 


ELECTRICAL  SCHOOL  FORMED 

MILWAUKEE,  March  14— The  School 
of  Automotive  Electricity  of  Milwaukee 
has  been  incorporated  with  a  capital  stock 
of  $100,000  as  a  development  of  the  de- 
partment established  about  two  years 
ago  by  the  School  of  Engineering  of  Mil- 
waukee to  train  specialists  in  automotive 
eleptrical  engineering. 
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Firestone  Business 
Reaches  60  Per  Cent. 

Starts  Second  Shift  on  New  Pro- 
duction  Schedule — Surplus 
Nearly  Exhausted 

AKRON,  March  12 — Although  direc- 
tors of  the  Firestone  Tire  &  Rubber  Co. 
of  Akron  voted  under  date  of  March  15 
to  pass  the  common  stock  regular  quar- 
terly dividend  due  March  20.  the  com- 
pany lists  a  surplus  of  approximately 
$33,000,000  and  states  that  it  has  more 
than  $7,500,000  in  cash  in  bank. 

The  Firestone  statement,  issued  in 
connection  with  the  dividend  action  of 
directors,  is  one  of  the  most  optimistic 
issued  by  any  rubber  company  in  Akron 
since  the  beginning  of  the  tire  industry 
slump  last  May.  The  company  is  now- 
producing  about  7000  tires  daily,  and  is 
operating  five  days  a  week  with  full 
eight-hour  days.  It  is  one  of  the  first 
Akron  tire  concerns  to  reinstate  the  sec- 
ond shift,  and  is  now  operating  two 
eight-hour  shifts  on  tire  production.  The 
second  and  third  shifts  were  dropped 
when  the  low  ebb  of  the  tire  industry 
slump  caused  all  Akron  concerns  to  re- 
trench and  to  reduce  production  to  less 
than  25  per  cent  of  normal. 

Firestone  reports  that  its  surplus  stock 
of  tires  is  almost  exhausted  and  that 
increased  production  is  necessary  to  re- 
plenish these  stocks,  due  to  the  rapid 
increase  of  tire  sales.  For  the  first  ten 
days  of  March  the  company's  business 
took  a  decided  spurt,  sufficient  to  war- 
rant the  official  prediction  by  President 
H.  S.  Firestone  that  his  company  would 
do  business  in  excess  of  $6,000,000  in 
March.  The  company's  sales  for  the  past 
fiscal  year  were  $114,980,969,  as  com- 
pared to  $91,078,513.  Figuring  on  this 
basis.  Firestone  is  now  doing  nearly  60 
per  cent  of  its  average  monthly  busi- 
ness of  last  year.  This  is  perhaps  a 
higher  percentage  of  respective  normal 
business  than  is  being  done  by  any 
Akron  tire  company  at  the  present  time. 
In  addition  to  being  one  of  the  first  to 
re-establish  the  second  shift,  Firestone  is 
also  the  first  Akron  tire  concern  to  begin 
re-employing  men.  During  the  past  few 
days  several  hundred  men  have  been 
taken  on.  Great  care  is  being  exercised 
by  the  employment  division,  however,  in 
picking  from  the  many  applicants  I 
formerly  employed  by  the  company,  with 
preference  shown  to  married  men  and  to 
men  on  record  as  the  company's  former 
most  efficient  workers. 

Millet  Stocks  Run  Low 

rcstone  prediction  of  a  shortage 
of  tires  is  strongly  corroborated  by  re- 
cent action  of  the  Miller  Rubber  Co.  of 
Akron  in  calling  in  all  available  sup 

<>m  districts  where  sales  have 
been  slow,  in  order  to  rush  such  to 
to  points  where  sales  are  increasing 
rapidly.  This  action  will  preclude  neces- 
sity, for  the  time  being  at  least,  of  mate- 
rially  increasing  production. 
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The  Goodyear  Tire  &  Rubber  Co.  has 
just  increased  production  from  35,000 
tires  to  60,000  weekly,  which  is  slightly 
less  than  one-third  of  peak  production. 
Whether  the  company  puts  on  any  great 
number  of  men  will  depend  largely  upon 
the  successful  consummation  of  the  com- 
pany's refinancing  program  involving 
$85,000,000. 


Business  Renewals 


Detroit — Property  of  Adrian  Tractor 
Co.  at  Adrian,  Mich.,  has  been  attached 
by  several  concerns  holding  claims  for 
construction  material.  The  Adrian  Trac- 
tor Co.  was  formed  last  fall,  and  a  sale 
of  stock  to  secure  funds  for  the  con- 
struction and  operation  of  a  factory  was 
begun  but  was  stopped  by  the  industrial 
depression. 

Detroit — Columbia  Body  Co.,  which 
builds  commercial  bodies  and  truck  cabs, 
has  purchased  a  new  plant  containing 
40,000  feet  at  Ford  City,  Mich.  In- 
creased business  of  the  company  and 
orders  in  prospect  necessitated  the  ex- 
pansion, officials  say,  and  as  quickly  as 
the  plant  can  be  put  into  production,  be- 
tween 150  and  200  men  will  be  employed. 

Detroit — Erdman-Guider  Co.  officials 
announce  receipt  of  an  order  for  a  large 
number  of  bodies  for  the  Sheridan  unit 
of  the  General  Motors  Corp.  The  bodies 
are  constructed  in  Saginaw  and  painted 
and  trimmed  in  the  local  plants.  Com- 
pany officials  say  indications  are  that  the 
company  would  require  an  output  of  5000 
bodies  this  year. 

Sheboygan  Falls,  Wis..  March  14 — 
The  Falls  Motors  Corp.  has  increased 
its  working  force  to  nearly  400,  and  is 
now  on  a  regular  operating  schedule  of 
9  hours  a  day,  after  running  on  a  greatly 
reduced  schedule  since  Oct.  1,  1920.  The 
normal  force  is  about  700  men.  During 
the  reduction  of  operations  the  engineer- 
ing staff  erected  and  equipped  a  new 
testing  room  with  a  capacity  of  300  en- 
gines a  day  and  otherwise  improved  the 
plant  to  increase  efficiency  to  the  utmost 
degree.  The  company  builds  95  per  cent 
of  the  parts  entering  into  the  construc- 
tion of  Falls  motors. 


TO    BUILD   HIGHWAY   TRACTOR 

FOND  DU  LAC,  WIS.,  March  14— The 
Bull  Dog  Tractor  Co.,  originally  organ- 
ized at  Oshkosh,  but  later  moved  to  Fond 
du  Lac,  has  completed  the  first  unit  of 
its  new  plant.  The  company  will  build 
tractors  for  general  purposes,  but  will 
specialize  in  machines  designed  especially 
for  highway  construction,  and  accordingly 
has  named  the  machine  the  Hi-Way  Loco- 
motive. It  has  made  excellent  connec- 
tions with  concerns  building  road  build- 
ing apparatus  without  power  units.  The 
design  also  embodies  a  power  operated 
from  the  driver's  seat  for  stump-pulling, 
removing  cumbersome  obstructions, 
moving  buildings,  and  many  (it her  uses 
where  power  is  required. 
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Dunlop  Production 
to  Start  April  15 

Plant  Will  Employ  7000  Men  by 

Jan.      1,      1922 — Company's 

Finances  Arranged 

BUFFALO,  March  14— Production  of 
tires  at  the  River  Road  plant  of  the  Dun- 
lop Tire  &  Rubber  Corp.  of  America  will 
be  started  April  15.  Nearly  7000  men 
will  be  employed  at  the  plant  by  Jan.  1, 
1922,  of  whom  99  per  cent  will  be  from 
Buffalo. 

R.  W.  Snow,  legal  advisor  of  the  com- 
pany, made  the  announcement  to-day  be- 
fore Chairman  Charles  B.  Hill,  of  the 
Up-state  Public  Service  Commission, 
when  the  counsel  for  the  tire  company 
urged  that  the  International  Railway  Co. 
should  be  allowed  to  extend  its  River 
Road  tracks  to  give  transportation  to 
the  men  employed  by  the  company. 

P.  D.  Saylor,  vice-president  of  the 
company,  said  that  an  office  force  had 
been  organized  and  is  at  work  and  that 
a  small  working  crew  is  on  the  job  clean- 
ing up  and  making  ready  for  the  re- 
sumption of  activity. 

It  is  planned  to  start  manufacture  this 
spring  and  to  finish  up  the  construction 
work.  Saylor  said  that  the  key  men  of 
the  organization  have  been  retained  and 
that  all  will  be  in  readiness  when  the 
time  comes  for  resumption. 

Construction  work  at  the  Dunlop  plant 
was  suspended  the  first  of  the  year  and 
nearly  the  entire  staff  and  corps  of  men 
which  had  been  built  up  during  1920  was 
taken  off.  It  is  understood  the  company 
has  now  arranged  its  finances  and  is 
ready  to  start  operations. 


Public  Fails  to  Buy 

Dunlop  Stock  Issue 

(By  Cable   to  Automotive  Industries) 

LONDON,  March  12— Underwriters  of 
the  new  $15,000,000  issue  of  first  de- 
benture stock  of  the  Dunlop  Rubber  Co., 
Ltd.,  have  been  left  with  73%  per  cent 
of  the  issue  on  their  hands.  The  public 
subscription  amounted  to  only  $3,750,000. 
In  spite  of  this  result,  however,  Dunlop 
stock  is  quoted  higher  on  the  market. 

Rolls-Royce  will  pay  dividends  of  10 
per  cent  this  year  as  compared  with  15 
per  cent  last  year.  The  net  earnings 
amounted  to  $963,885,  or  about  the  same 
as  last  year,  but  the  directors  decided 
to  reduce  the  dividend  rate  because  of 
conditions  in  the  automotive  industry. 


CHARLES  G.  STODDARD  DIES 

NEW  YORK,  March  12— Charles  G. 
Stoddard,  who  with  his  brother  founded 
the  Stoddard-Dayton  Automobile  Co. 
and  later  became  vice-president  of  the 
United  States  Motors  Co.,  died  yester- 
day at  Galveston,  Texas,  aged  fifty- 
seven.  He  was  born  in  Dayton,  was 
graduated  from  Princeton,  and  retired 
from  business  recently  because  of  ill 
health. 
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Rail  Strike  Threat 
Brings  Truck  Call 

Council      of      National      Defense 

Makes   Plans   for  Mobilizing 

Motorized  Transport 

WASHINGTON,     March     14 — Serious 
thought  is  being  given  by  the   adminis- 
tration   to    the    possibility    of   a    general 
railroad    strike    as    a   result    of    the    an- 
nouncement by  nearly  all  roads  that  the 
wages   of   all   classes   of   employees   will 
be  drastically  cut  in  the  interest  of  econ- 
omy and  in  the  hope  that  lower  freight 
rates  can  be  given  to  stimulate  business. 
Unofficial   but   none   the   less    authori- 
tative    information     has      reached     the 
White    House    that    if   the   pay    of    then- 
members    is    reduced,     the     four     great 
brotherhoods    will    advocate    a    strike    in 
opposition  to  such  a  program.     While  it 
is  the   general  belief  that    if  there  were 
such  a  strike  it  would  be  of  brief  dura- 
tion, the  Council  of  National   Defense  is 
preparing  for  a  mobilization  of  the  mo- 
torized   transport    to    prevent    suffering 
and    economic    disaster    throughout    the 
country.     It   is    known   that   the   council 
has  devised  a  plan  for  the  allocation  of 
motor    trucks.      This    program    is    based 
upon  concrete  data  already  in  its  posses- 
sion and  from  State  legislation  lists 

The  council  will  not  assume  control  of 
highway  transport  unless  it  is  evidenced 
that  the  railroads  are  unable  to  function 
properly.  The  council  is  dependent 
largely  upon  the  co-operation  of  the 
Stale  'executives  for  the  organization  of 
volunteer  motor  truck  associations  at 
strategic  points  at  centers  of  population. 
In  the  last  transport  crisis  when  the 
brotherhoods  threatened  to  quit  the 
Council  of  National  Defense  asked  the 
various  governors  to  obtain  data  as  to 
the  character,  capacity,  ownership  and 
location  of  motor  trucks  throughout  the 
State  The  governors  in  turn  addressed 
communications  to  the  municipal  authori- 
ties asking  for  their  co-operation  in  ob- 
taining pledge  cars  from  direct  owners 
in  the  local  zones. 
Congress  Action  Harmful 

The  failure  of  Congress  to  provide  ap- 
propriations for  the  maintenance  of  the 
Council  of  National  Defense  has  handi- 
capped this  organization  in  completing  a 
survey  of  trucks  and  other  forms  of 
highway  transportation,  which  they  re- 
garded as  essential  to  the  nation's  safety. 
The  council  now  maintains  a  skeleton 
organization  for  the  purpose  of  rounding 

out     its     affairs     before     the     end     ol 
present   fiscal   year.      In    the   event   of   a 
national   crisis   in   transportation   there   is 

but  little  doubt  that  Congress  would  au- 
thorize additional  expenditures  in  this 
din  i  I 
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.     shovi  thai  in  the  majoritj  of  States, 
at  least,  it  will  be  an  ea  ,   matte 
ganize  an  efficient   transportation  system 
o     -    the   highways.     The    Federal    <■-. 
eminent,    however,    is    not    prepared    to 
,.(.,.,!,  e  in  highway  transporta 
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tiun  in  any  such  proportion  as  hereto- 
tofore.  The  depletion  of  War  Depart- 
ment trucks  through  sales  has  been  rapid 
during  the  past  year. 

According  to  Army  officials  there  are 
19.000  trucks  which  are  available  for 
army  purposes.  Out  of  this  total  13,000 
trucks  are  in  active  service  with  the 
military  service.  The  other  6000  ma- 
chines "could  be  placed  on  the  road  for 
service  on  receipt  of  an  order  from  the 
Secretary  of  War.  The  Secretary  of 
War  is  the  chairman  of  the  Council  of 
National  Defense.  The  War  Department 
had  approximately  40,000  serviceable 
trucks  and  cars  a  year  ago. 


rVA.C.C.  Starts  Survey 

of  Truck  Mobilization 

XEW  YORK,  March  12— A  survey  on 
the  mobilization  of  motor  trucks  has 
been  undertaken  by  the  truck  committee 
of  the  National  Automobile  Commercial 
Club.  The  information  gathered  will  in- 
clude the  number  of  trucks  operating  in 
each  city,  their  ton  mileage  and  the  type 
of  service  in  which  they  are  employed. 
This  information  is  expected  to  enable 
manufacturers  to  estimate  more  ac- 
curately potential  truck  markets.  The 
survey  undertaken  to  determine  the  num- 
ber of  motor  trucks  on  farms  is  about 
half  completed. 

Governor  Miller  of  New  York  has  an- 
nounced his  intention  of  appointing  a 
highway  transport  committee.  Its  mem- 
1  ership  will  include  state  officers  whose 
duties  include  the  development  of  good 
roads  and  citizens  interested  in  the  same 
subject. 

Whittaker  Takes  Charge 
of  Truck  Sales  Managers 

DETROIT,  March  14— Don  F.  Whit- 
taker has  been  elected  executive  secre- 
tary of  the  National  Association  of 
Motor  Truck  Sales  Managers  and  has  as- 
sumed charge  of  fhe  association  affairs 
at  headquarters.  1157  Book  Building. 

Whittaker  has  been  in  the  motor  truck 
business  for  several  years  with  the  Fed- 
eral Motor  Truck  Co.  and  the  Acason 
Motor  Truck  Co.  He  was  a  charter  mem- 
ber of  the  association  and  has  been  ac- 
tive in  its  work. 

Homer  Hilton,  who  has  been  managing 
director  of  the  association,  has  become 
vice-president  and  general  sales  manager 
of  the  Winther  Motor  Truck  Co. 

The    next    directors'    meeting    of    the 
ciation   will   be  held  here  March  25 
Definite  action  will  be  taken  toward  fur- 
thering  of    plans    for    1021    under   Whit- 
taker's  jurisdiction. 

JOHN  I).  DODGE  WINS  BEQUEST 
DETROIT,  March  L5  Settlement  out 
0f  court  of  the  contest  instituted  by 
John  Duval  Hodge  to  break  the  will  of 
his  father  John  F.  Dodge  aul  .mobile 
manufacturer,  was  announced  here  to 
day.  V»ung  Dod  ;<  equea  hed  an  an 
of  approximately   $1,500    is  to  re 

i     i       ■. .000  of  the  estate,  estimated 

0,1 
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N.  Y.  Central  Tries 
Truek  Experiment 

Special  Equipment  to  Try  Store- 
Door   Delivery   Plan    in 
Western  Cities 

NEW  YORK,  March  12 — An  interest- 
ing experiment  in  the  store-door  delivery 
of  express  matter  will  be  undertaken  this 
week  by  the  New  York  Central  Railroad 
Co.  in 'co-operation  with  the  American 
Railway  Express  Co.  The  plan  will  be 
put  in  operation  first  in  Chicago  and 
Cleveland  and  standardized  trucks  will 
be  used  in  its  development. 

A.  H.  Smith,  president  of  the  New 
York  Central,  has  been  much  impressed 
with  the  possibilities  of  the  motor  truck 
as  an  auxiliary  to  the  railroad.  After 
careful  consideration  of  the  subject,  his 
engineers  recommended  the  construction 
of  special  express  cars  which  would  carry 
nine  steel  containers  uniform  in  size 
which  could  be  loaded  from  the  trucks 
at  the  point  of  origin  and  unloaded  to 
trucks  at  the  destination. 

The  trucks  will  be  driven  to  the  point 
where  the  merchandise  is  to  be  loaded 
and  then  to  the  railroad  yards,  where 
the  containers  will  be  hoisted  onto  the 
specially  constructed  cars.  When  the 
destination  is  reached,  cranes  will  lift 
the  containers  to  the  trucks  and  the  mer- 
chandise will  be  delivered  directly  to  the 
establishments  of  the  consignees. 

Each  container  will  be  9  x  6  ft.  and 
will  have  a  capacity  of  MOO  lb.  It  is 
estimated  that  the  cars  which  will  carry 
them  can  be  loaded  and  unloaded  in  40 
minutes.  The  New  York  Central  is  pay- 
ing the  expense  of  the  experiment  and  is 
providing  the  standardized  trucks  which 
are  to  be  used.  If  the  plan  proves  as 
successful  as  is  expected  it  will  be  ex- 
tended to  the  main  shipping  points  on 
the  New  York  Central  system. 


RENEW  TRUCK  RATE  REQUEST 

NEW  YORK,  March  12— The  traffic 
department  of  the  National  Automobile 
Chamber  of  Commerce  has  renewed  its 
application  to  the  Western  Classification 
Committee  for  second  class  freight  rates 
on  motor  trucks  in  carload  lots  and  on 
chassis.  The  difference  between  first 
and  second  class  rates  on  carload  ship- 
ments of  motor  trucks  to  such  western 
points  as  Denver,  Kansas  City.  Omaha, 
and  Dallas  amounts  to  from  $40  to  $80 
and  more  a  car. 

NEW  ENGLAND  GETS   REOS 

HARTFORD.  March  15— Russell  P. 
Taber,  Inc..  Hartford  Reo  distributor, 
finds  business  so  good  that  it  is  neces- 
sary to  receive  cars  by  the  trainload. 
There  is  now  in  transit  from  the  Reo 
factory  to  the  Hartford  dealer  a  train- 
load  of  Reos  made  up  as  follows.  36 
speed  wagons,  :i4  touring  cars,  10  road- 
sters, S  sedans  and  four  coupes.  This 
big  shipment  is  in  addition  to  the  reg- 
ular February  allotment  of  50  cars  which 
were  all   sold. 


March  V, 
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Urge  Use  of  Trucks 
in  Harbor  Project 

Engineers  ^  ould   Cut   Time   and 
Expense  from  New  York  De- 
velopment Cost 

NEW  YORK.  March  12— The  New 
York  Chapter  of  the  American  Society 
of  Mechanical  Engineers  has  gone  on 
record  in  favor  of  the  use  of  motor  trucks 
for  the  pretentious  harbor  development 
project  undertaken  by  the  New  York  and 
New  Jersey  Port  and  Harbor  Commis- 
sion. The  alternative  plan  suggested  by 
B.  F.  Cresson,  chief  engineer  of  the  com- 
mission, is  the  construction  of  an  elec- 
trically operated  subway  system  extend- 
ing all  the  way  around  the  port  through 
which  loaded  freight  cars  would  be  sent, 
with  distribution  points  for  rapid  load- 
ing and  unloading.  It  is  estimated  that 
such  a  subway  would  cost  $280,000,000. 

The  engineers  have  taken  the  position 
that  the  same  work  could  he  done  by 
motor  trucks  at  only  a  fraction  of  the 
cost  and  no  serious  engineering  difficul- 
ties would  be  involved  in  their  use. 

Motor  truck  interests  are  deeply  inter- 
ested in  the  project  and  their  chief  advo- 
cate is  B.  F.  Fitch,  president  of  the 
Motor  Terminals  Co.  of  Cleveland,  Cin- 
cinnati and  Chicago.  Fitch  also  heads  a 
similar  company  which  has  been  incor- 
porated in  New  York.  His  views  on  the 
subject  were  presented  to  the  mechanical 
engineers  and  he  now  is  seeking  to  win 
the  support  of  the  Harbor  Commission, 
although  Cresson  is  in  disagreement  with 
him. 

It  is  the  contention  of  Fitch  that  the 
use  of  motor  trucks  for  such  work  would 
not  be  in  any  sense  experimental  and 
that  development  of  the  harbor  in  this 
way  would  consume  only  a  fraction  of 
the  time  required  for  the  construction  of 
a  subway.  He  also  asserts  that  the  cost 
of  operation  would  be  considerably 
lighter.  If  the  use  of  trucks  is  decided 
upon,  thousands  of  them  would  be  re- 
quired for  the  work. 


I.\  CBOSSE  GETS  SITE  OFFER 

OSHKOSH,  WIS..  March  14— The  in- 
dustrial committee  of  the  Oshkosh  Asso- 
ciation of  Commerce  has  undertaken  a 
campaign  to  secure  the  removal  of  the 
plant  and  headquarters  of  the   LaCrosse 

Tractor  Co.,  La Wis.,  to  Oshkosh. 

It  is  proposed  to  organize  a  nev 

ration  with  $2,000,000  capital,     The   La 

interests   are   said    to   be   willing 

to    invest   one-half,   and   Oshkosh   capital 

will  absorb  the  remainder.     A  free  site 

•    offered  and  arrangements  made 

for   the   construction   of  a   plant   with   a 

ue  of  80,00ii  first  year 

of  3000  machines  with  a  force  of 

-00  workmen  is  planned. 

The  project  has  been  and 

tion   for  more   than   three   months,   it   is 

stated,  but  no  public  announcement   has 

been    made    until    now,    when    Oshkosh 

bankers    and    business    men    have    been 

definitely  assured  of  nancing. 


DELAWARE  TRUCK  BILL 
WOULD  CHECK  RATES 

DOVER,  DEL.,  March  14  — 
There  is  pending  before  the  Dela- 
ware legislature,  now  in  session,  a 
resolution  the  object  of  which  is  a 
nation-wide  move  to  have  State 
governments  regulate  motor  truck 
freight  rates.  It  was  introduced 
a  few  days  ago  by  Senator  Ben- 
nett, who  lives  in  the  lower  part  of 
the  state.  After  reciting  the  fact 
that  every  increase  in  railroad 
rates  is  likely  to  be  followed  by- 
increased  truck  freight  charges,  it 
calls  upon  Governor  Denney  of 
Delaware  to  ask  other  governors 
to  confer  with  him  relative  to  the 
matter  of  having  the  states  regu- 
late rates. 

The  resolution  has  been  referred 
to  a  committee,  where  it  probably 
will  lie  until  the  time  is  considered 
ripe  to  bring  it  out  and  air  it. 


Car  Makers  Increase 

Demand  for  Engines 

MILWAUKEE,  March  12— Schedules 
have  been  released  by  the  Wisconsin  Mo- 
tor Mfg.  Co.,  manufacturer  of  the  Wis- 
consin engine,  to  the  extent  of  25  engines 
a  day.  which,  although  a  small  percent- 
age of  the  capacity  of  the  plant,  indicates 
the  gradual  trend  toward  normal  condi- 
tions. The  Liberty  Motor  Car  Co.,  De- 
troit, has  asked  for  immediate  shipments 
and  has  released  a  very  substantial 
schedule  for  the  next  ninety  days.  In 
addition  there  have  been  numerous  small 
requisitions  which  will  go  to  make  up  a 
decided  improvement  in  the  total  output. 

II.  W.  Schnetzky,  president,  and  A.  F. 
Milbrath,  secretary  and  chief  engineer 
of  the  company,  have  returned  from  an 
extensive  trip  through  the  west,  survey- 
ing business  conditions  in  general  and 
calling  on  Wisconsin  distributors.  They 
report  the  business  outlook  favorable. 
The  Earl  P.  Cooper  Co.  at  Los  Angeles. 
and  the  Chandler-Hudson  Co.  at  Seat- 
tle, are  optimistic  over  conditions  and 
state  that  the  west  coast  is  fast  recover- 
ing from  the  business  depression. 


OHIO  SENSES  TRUCK   DEMAND 

COL1  MBUS,  Match  11— Prospects  for 

an  active  demand  for  motor  trucks  within 
time  are  unusually  bright  in  Co- 
lumbus  and    central    Ohio    territory,    ac- 
to  leading  agencies.     During  the 
■    months  it  has  been  rather  quiet 
and    a    canvass    of    the    situation    shows 
that    many    truck    users    will    soon    com? 
into  the  market  for  replacement  of  their 
luipment.    It  has  been  the  custom 
during  the  past  six  months  for  the  truck 
all  repairs  on 
their   present   equipment   to   keep    them 
going.     Now   the   tim.'   has  arrived  when 
their   old    equipment    is    in    man. 
just   about    worn   out    and    they    will    be 
into  the  market. 


Tractor  Business 

Improves  in  South 

Dealers    Look    to    Normal    Times 

for  Restoration  of  Former 

Sales  ^  olinne 

ATLANTA,  March  14— Though  it  is 
the  opinion  among  tractor  distributers  of 
the  Atlanta  territory  that  the  crisis  in 
this  section  has  been  passed  so  far  as 
the  tractor  industry  is  concerned  and 
that  sales  are  experiencing  a  gradual 
improvement,  the  total  volume  of  busi- 
ness is  below  the  normal  mark,  and 
that  condition  appears  likely  to  exist 
until  the  readjustment  period  has  become 
a  thing  of  the  past. 

One  of  the  reasons  distributers  in  this 
section  are  finding  tractor  sales  rather 
few  and  far  between  is  that  many  of  the 
dealers,  especially  those  in  the  smaller 
towns,  have  strained  their  credit  almost 
to  the  breaking  point.  Fred  Cameron, 
of  the  John  Deere  Plow  Co.'s  Atlanta 
branch,  in  a  recent  trip  through  south 
Georgia  and  the  Carolinas,  found  that 
many  of  the  smaller  dealers  were  in 
severe  straits.  They  were  unable  to 
make  substantial  payments  on  their  ac- 
counts because  they  have  not  been  sell- 
ing enough  tractors  the  past  few  months 
to  even  take  care  of  incidental  expenses. 

Because  of  the  declines  in  the  prices 
of  their  products  the  farmers  haven't  the 
money  with  which  to  buy  tractors  now, 
and  they  are  unable  to  obtain  additional 
credit  from  their  bankers  in  most  cases 
because  they  are  already  under  heavy 
obligations.  This  is  the  unfavorable 
condition  against  which  the  dealers  are 
working  in  their  efforts  to  sell  tractors. 
Until  that  condition  experiences  material 
improvement  the  industry  cannot  get 
back  to  normal. 

Cameron  told  of  one  dealer  who  started 
business  a  little  over  a  year  ago  with 
•$2,500  capital,  and  who  now  owes  $37,- 
500.  with  only  $15,000  worth  of  notes 
to  take  care  of  it.  While  that  dealer's 
condition  is  not  typical,  there  are  many 
experiencing  troubles  of  a  kindred  na- 
ture. 

In  January  the  tractor  business  in  the 
Southeast  was  really  at  a  standstill,  but 
during  February  a  few  stiles  were  made. 
March  has  been  about  on  a  par  with 
February,  but  a  gradual  increase  in  busi- 
ness is  noted  and  there  is  a  better  feel- 
ing than  for  several  months.  I  Hiring 
April  and  May  they  are  anticipating  a 
much  larger  volume. 


WHARTON  TO  MAKE  FULL  LINE 

DALLAS.  TEX  \S  March  12— The 
manufacture  of  a  very  extensive  line  of 
automotive  apparatus  is  contemplated 
by  the  recently  organized  Wharton  Mo- 
tors Co.,  Inc.  The  line  compi 
passenger  car  models,  a  four,  a  six  and 
an  eight,  two  trucks,  one  of  1  to  1  '-  tons 
capacity  and  the  other  of  2  to  2%  tons, 
and  a  combined  tractor  ami  cultivator. 
The  four-cylinder  model  has  a  3%  x  6  in. 
engim  /linder  model  a  •'I'sxl':;. 
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Car  Design  Lowers 
Rates  on  Insurance 

Standard  Frame  Marking  Secures 

20  Per  Cent  Allowance — Locks 

Reduce   Risks 

NEW  YORK,  March  14— The  insur- 
ance committee  of  the  N.  A.  C.  C.  of 
which  W.  E.  Metzger  is  chairman,  has 
sent  a  bulletin  to  its  members  pointing- 
out  that  insurance  costs  to  the  public 
are  influenced  by  car  design  and  urging 
members  to  study  the  schedule  of  fire 
hazards.    The  bulletin  says: 

"A  very  substantial  item  of  expense  in 
connection  with  ownership  and  operation 
of  an  automobile  is  insurance.  The  effect 
of  the  new  plan  of  grouping  cars  by 
name  instead  of  by  list  price  is  becoming 
better  known  and  appreciated  by  buy- 
ers, and  our  Directors  and  Insurance 
Committee  strongly  urge  that  members 
carefully  note  the  construction  features 
which  Underwriters  consider  as  bearing 
directly  on  the  risk  attached  to  the  vari- 
ous forms  of  insurance,  not  only  for  the 
purpose  of  having  each  car  grouped  as 
favorably  as  possible  but  because  makers 
should  aim  to  keep  insurance  costs  to 
the  public  as  low  as  possible. 

"These  features  are  listed  in  the  sched- 
ule of  hazards.  The  Underwriters  be- 
lieve that  by  means  of  theft  retardents 
and  positive  identification  marks,  manu- 
facturers can  assist  in  reducing  insurance 
losses.  For  standard  marking  of  frame 
they  offer  7%  per  cent,  for  standard 
marking  of  engine  block,  IV2  per  cent, 
and  an  additional  5  per  cent  for  both, 
making  20  per  cent  when  both  frame  and 
engine  block  are  so  marked. 

"Deductions  ranging  from  12%  per 
cent  to  20  per  cent  are  allowed  for  built- 
in,  or  integral,  approved  locking  devices; 
the  transmission  type  secures  the  great- 
est reduction.  It  will  be  noted  that  the 
Manual  grants  an  allowance  of  20  per 
cent  from  theft  rate  on  Paige-Detroit 
cars.  This  is  because  of  their  built-in 
transmission  lock.  In  most  cities  and 
territories  a  15  per  cent  reduction  is 
made  in  theft  insurance  when  the  car 
owner  buys  a  lock  of  an  approved  type 
and  attaches  it  to  his  car;  in  many  cities, 
if  a  car  is  not  equipped  with  an  approved 
lock  a  flat  extra  charge  of  $15  is  made 
in  the  theft  rate. 

"Fire  risk  is  influenced  by  location  of 
gasoline  tanks,  their  construction,  the 
soundness  of  the  feed  system,  proximity 
of  carbureter  to  sparks,  the  tension  and 
insulation  of  wiring,  exposure  of  exhaust 
to  drippings  and  general  workmanship 
and  stability." 
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organize  and  re-establish  the  company, 
it  is  announced  by  a  special  stockholders' 
committee.  The  committee  also  an- 
nounces appointment  of  Edward  R. 
Kohl  as  temporary  president  of  the  com- 
pany, succeeding  Walter  Kline,  who  re- 
signed following  his  indictment  by  the 
Summit  County  Grand  Jury.  R.  E. 
Cartlidge,  Akron  industrial  engineer, 
has  been  named  treasurer  of  the  new 
management  of  the  company  and  C.  A. 
Rukamp  has  been  named  secretary.  The 
stockholders  will  elect  a  permanent  pres- 
ident soon,  it  is  announced. 
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STOCKHOLDERS  RAISE  $25,000 
AKRON,  March  12— Stockholders  of 
the  defunct  Interlocking  Cord  Tire  Co. 
of  Akron  and  Mogadore,  now  in  the 
hands  of  Elihu  Harpham  as  receiver, 
and  whose  four  former  main  officers  are 
under  criminal  indictment  for  alleged 
violation  of  the  Ohio  Blue  Sky  Law, 
have  raised  $25,000  in  an  effort  to  re- 


U.  S.  C.  C.  Favors  Revision 
in  Contract  Obligations 

WASHINGTON,  March  10  — Six 
months'  study  of  cancellations  in  repre- 
sentative industries  convinced  the  fabri- 
cated production  department  of  the 
Chamber  of  Commerce  of  the  United 
States  that  this  general  repudiation  of 
business  agreements  was  largely  respon- 
sible for  the  economic  disturbances.  The 
National  Chamber  has  recommended  that 
the  business  interests  of  the  country  take 
steps  to  prevent  the  spread  of  cancella- 
tion evil  and  insure  confidence  in  the 
written    and   oral    contractual    relations. 

The  Chamber  favors  revisions  in  con- 
tracts which  make  the  obligations  of 
both  seller  and  buyer  equitable  with  pro- 
visions for  arbitration;  diligent  inquiry 
into  credit  standing  of  applicants,  re- 
port cases  where  parties  cancelled  their 
contracts  and  establish  a  "Golden  Rule" 
policy  in  business.  The  Chamber  recom- 
mended that  merchants  use  the  services 
of  trade  organizations  in  combating  can- 
cellations. 


Germany  to  Open  Gates 

to  Light  Tractor  Test 

DETROIT,  March  14 — Officials  of  the 
Ford  Motor  Co.  are  much  gratified  at 
the  report  from  Berlin  that  the  Reichs- 
tag committee  on  national  economies  has 
voted  to  recommend  that  the  government 
permit  the  entry  of  four  light  weight 
American  tractor  plows  for  demonstra- 
tion purposes.  This  action  was  taken  in 
the  face  of  strong  opposition  by  Ger- 
man manufacturers. 

It  is  the  assumption  here  that  the 
tractors  in  question  are  Fordsons.  Ne- 
gotiations for  their  entry  into  Germany 
have  been  pending  since  the  visit  here 
of  B.  F.  Graetz  several  months  ago.  He 
expressed  confidence  that  he  would  be 
able  to  get  across  the  border  several  trac- 
tors which  were  furnished  him.  If  the 
Reichstag  adopts  the  recommendation  of 
its  committee  it  is  believed  it  will  pre- 
sage the  opening  of  an  enormous  new 
market  for  tractors. 


POLICE  GUARD  TURIN  PLANTS 

NEW  YORK,  March  15— A  dispatch 
from  Turin,  Italy,  says  the  police  have 
been  stationed  in  the  Michelin  factories 
where  the  workers  have  been  locked  out. 
This  action  was  taken  because  of  acts  of 
violence  committed  bv  the  workers. 


Insurance  Companies 
Drop  Full  Coverage 

Aetna   to   Make   Insured   Bear 

Initial  Losses  in  Collisions — 

Urge  Co-operation 

NEW  YORK,  March  14— An  impor- 
tant step  toward  reducing  the  number  of 
automobile  accidents  and  toward  lessen- 
ing insurance  collision  rates  has  been 
taken  by  the  Aetna  Life  Insurance  Co. 
and  its  affiliated  companies,  the  Aetna 
Casualty  &  Surety  Co.  and  the  Automo- 
bile Insurance  Co.  of  Hartford,  in  elimi- 
nating the  sale  of  full  coverage  collision 
insurance  from  March  9  on.  Under  the 
new  plan  only  that  form  of  collision  in- 
surance which  provides  for  the  insured 
paying  the  first  $50  or  $100  of  each  col- 
lision loss  will  be  sold. 

This  action  has  been  taken  individually 
by  the  companies  and  is  designed  to 
throw  the  burden  of  careless  and  negli- 
gent motor  car  operation  upon  the  oper- 
ator. Insurance  brokers  and  agents  have 
been  notified  of  the  company's  action  and 
the  reasons  for  it.  Their  support  has 
been  particularly  sought  in  a  movement 
to  eliminate  full  collision  coverage  in- 
surance in  the  Greater  New  York  zone 
because  of  the  heavy  traffic. 

By  making  this  change  company  offi- 
cials expect  to  accomplish  something 
more  effective  and  constructive  in  the 
way  of  reducing  preventable  insurance 
accidents  than  the  mere  action  of  in- 
creasing rates.  Decreased  losses  will  be 
reflected  in  decreased  rates,  so  that  the 
main  benefit  will  be  to  the  public. 

As  part  of  the  Aetna's  present  move 
to  reduce  preventable  losses,  the  com- 
pany is  also  advocating  the  equipping  of 
cars  with  approved  types  of  locks  to 
lessen  the  danger  of  theft. 


Safety  Precautions 

to  Win  Lower  Rates 

MILWAUKEE,  March  12— Wisconsin 
pioneered  in  workmen's  compensation  in- 
surance covering  accidents  or  fatalities, 
and  since  that  time  every  manufacturer, 
or  dealer,  in  any  kind  of  industry  or 
trade  has  paid  the  same  premium  rate 
for  this  state-enforced  insurance  as 
every  other  employer  in  his  line. 

Through  the  efforts  of  employers,  in- 
cluding some  of  the  automobile  manu- 
facturers, makers  of  parts  and  equip- 
ment and  service  plant  owners,  the  Wis- 
consin law  is  now  to  be  amended  to  give 
the  employer  who  promotes  safety  in  his 
establishment  a  lower  premium  rate  and 
expense  than  the  one  who  gives  little  or 
no  attention  to  these  items,  regardless  of 
class  of  enterprise. 

The  bill  will  be  passed  by  the  Wiscon- 
sin legislature,  at  least  in  its  chief  essen- 
tial, and  it  is  predicted  that  the  move 
here  will  be  followed  by  the  other  states 
having  similar  state-enforced  insurance. 

The  new  statute  provides  for  indivi- 
dual experience  rating,  per  establish- 
ment. 
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Industry  Shows  Gain 
While  Others  Slump 

Cleveland   Survey   Shows   Falling 

Employment  in  Other  Lines 

— Look  for  Fair  Year 

CLEVELAND,  March  15— The  auto- 
mobile industry  is  moving  back  toward 
normal  conditions  much  more  rapidly 
than  are  other  lines  of  industry  in  this 
city,  according  to  a  survey  made  by  the 
Industrial  Relations  Committee  of  the 
Cleveland  Chamber  of  Commerce.  The 
survey  was  made  for  the  United  States 
Department  of  Labor  and  the  results 
were  sent  to  Washington.  Each  month  a 
similar  survey  will  be  made  and  the  fig- 
ures given  to  Washington,  so  that  the 
labor  department  may  keep  an  accurate 
line  on  developments  here. 

The  report  disclosed  that  there  was  an 
increase  of  10  per  cent  in  the  number  of 
employees  in  18.  plants  engaged  in  mak- 
ing products  for  the  automobile  indus- 
try. In  these  18  plants,  5542  men  were 
employed  on  Jan.  31,  while  on  the  last 
day  in  February  the  number  had  in- 
creased to  6120.  The  plants  in  this  group 
of  18  include  all  of  the  automobile  mak- 
ing concerns  in  the  city  with  the  excep- 
tion of  one,  as  well  as  most  of  the  fac- 
tories in  which  automobile  parts  are 
made. 

While  the  automotive  industry  was 
making  this  10  per  cent  headway,  other 
lines  in  the  survey  were  going  back  1.9 
per  cent  from  an  employment  stand- 
point. The  committee  sent  out  ques- 
tionnaires to  approximately  100  factories 
and  97  responded.  In  these  97  factories 
there  were  58,116  men  employed  on  the 
last  day  of  January,  while  on  Feb.  28, 
the  number  had  decreased  to  57,001.  That 
is  a  loss  of  1.9  per  cent  in  the  number 
of  employees. 

Here  is  what  the  survey  disclosed: 

No.  of  Employees 

Group —  Jan.    31  Feb.    28 

Food      3.071  2.702 

Textiles    5.928  6.045 

Iron   and    steel 21,081  20,488 

Lumber 1,119  1,163 

Paper    1.170  1.100 

Chemicals 3.242  3,141 

Metal     869  747 

M  iscellaneous    16,088  15,495 

At  the  automobile  plants  tha 
questioned  it  was  brought  out  that  or- 
ders were  in  February  more  than  10  per 
cent  greater  than  they  were  in  January, 
and  this  brought  the  prediction  that  more 
men  would  be  employed  in  the  present 
March  has  started  off  well. 

Sixty  per  cent  of  the  normal  produc- 
tion or  employment  capacity  of  the  97 
factories  that  responded  in  the  survey  is 
being  ased  to-day,  according  to  an  esti- 
mate made  at  offices  of  the  industrial 
relations  committee.  It  is  estimated  that 
in  normal  times,  the  factories  that  were 
employing  57,001  persons  on  Feb 
would  have  on  their  payrolls 
ly  100,000. 

Predictions  have  been   made  that  pro- 
duction  for  the  year  would   be  about  60 
per  cent  of  what  it  v. 
of  the  war. 


Parts  Makers  to  Push 

Service  Station  Plan 


NEW  YORK,  March  16.— Repre- 
sentatives of  some  of  the  largest 
parts  manufacturers  in  the  country 
will  meet  here  late  this  week  for  fur- 
ther discussion  of  the  plan  which  has 
been  in  process  of  development  for 
some  time,  for  the  establishment  of 
major  service  stations  and  branches 
in  all  parts  of  the  country.  Better 
and  more  economical  service  for  mo- 
tor car  owners  by  making  constantly 
available  to  them  complete  stocks  of 
major  parts  is  the  chief  purpose  of 
the  plan.  It  is  the  purpose  to  carry 
at  these  stations  the  principal  parts 
used  in  most  of  the  assembled  cars. 

Many  parts  manufacturers  are 
coming  to  the  conclusion  that  if  their 
products  are  to  be  properly  serviced 
some  such  plan  is  necessary.  It  is  not 
the  purpose  to  come  into  competition 
with  the  dealer  and  garage  men  but 
rather  to  co-operate  with  them,  ex- 
cept in  the  case  of  orphan  cars  and 
trucks.  Supplies  at  these  stations 
would  be  much  more  complete  than 
any  individual  dealer  could  afford  to 
handle. 


Harvester  and  Case 

Lower  Tractor  Prices 

CHICAGO,  March  17— In  anticipation 
of  lower  production  costs,  the  Interna- 
tional Hai  vester  Co.  has  made  the  fol- 
lowing reduction  in  tractor  prices:  Titan 
10-20,  reduced  $200;  International  8-16, 
reduced  $150;  International  15-30,  re- 
duced $350. 

In  addition,  reductions  ranging  from 
10  to  15  per  cent  of  the  wholesale  pi  ice 
have  been  made  on  about  one-third  of 
the  line  of  implements  and  machinery 
manufactured  by  this  company. 

A  reduction  of  15  per  cent  has  been 
made  by  the  J.  I.  Case  Plow  Works. 
This  cut  applies  to  all  the  products  of 
this  company,  including  tractors  and 
other  power  farming  machinei  y. 


DORRIS  PLANS  EXPANSION 

ST.    LOUIS,    March    16— At   a   special 
meeting  called  for  March   21,  stockhold- 
•    Dorri     Motor  Car  Co.  will  con- 
sider the  proposition   uf  forming  a  hold- 
ing company    to   purchase   all   the   prop- 
I    improvements    owned    by    the 
company,  in  this  way  permitting  further 
■  luring  expansion  by  turning  the 
fixed  assets  of  the  company  into  liquid 
i    iany,   according   to   its 
secretary,  -I.   I-'.  Culver,  has  been  unable 
to  expand  and  output  of  cars 

apply  the  demand  on  account  of  the 
lack  of  liquid  capital.  The  holding  com- 
pany   wil  I   for   at   least 

MOO. 


Goodyear  Meeting 

Is  Again  Deferred 

Stockholder   Ratification    of   Fin- 
ancing Plan  Held  Over  to 
March  22 

AKRON,  March  15— The  meeting  of 
stockholders  of  the  Goodyear  Tire  & 
Rubber  Co.  adjourned  to  to-day  from 
March  4,  for  the  purpose  of  finally  rati- 
fying the  company's  refinancing  program 
which  involves  a  loan  of  $85,000,000,  was 
again  adjourned  to  March  22  to-day  upon 
request  of  special  committees  negotiat- 
ing wi'h  creditors  of  the  company.  An- 
nouncement of  the  continued  adjournment 
of  the  meeting  came  as  a  surprise  to 
stockholders,  as  it  had  been  announced 
officially  by  the  company  that  stockhold- 
ers proxies  received  showed  more  than  a 
75  per  cent  majority  vote  in  favor  of  the 
refinancing  and  reorganization  plans. 

The  eleventh  hour  hitch  in  proceed- 
ings leading  to  definite  consummation  of 
the  refinancing  program  is  said  to  have 
been  with  merchandise  creditors.  The 
special  merchandise  creditors  committee 
has  gained  the  assent  of  more  than  80 
per  cent  of  merchandise  creditors  to  the 
"plan  of  readjustment"  included  in  the 
financing  negotiations,  but  it  is  stated 
that  practically  unanimous  assent  of 
creditors  is  desired  and  is  necessary. 
Creditors  refusing  to  yield  are  holding 
out,  it  is  said,  in  the  hope  that  their 
claims  will  be  settled  either  by  Goodyear 
or  by  friendly  interests. 

Stadleman  announced  that  progress 
was  being  made  in  winning  over  the  mer- 
chandise creditors  holding  out,  and  that 
with  continued  gain  of  ground  he  ex- 
pected that  the  stockholders  meeting 
could  be  called  soon. 


Fisk  Resumes  Schedule 

at  Reduced  Wage  Rate 

CHICOPEE,  MASS.,  March  14— The 
Fisk  Rubber  Co.,  which  has  been  operat- 
ing on  a  three-day  schedule  since  Dec.  1, 
to-day  resumed  full  time  and  a  wage  re- 
duction on  both  day  and  piece  work  was 
put  into  effect,  which  amounts  to  an  av- 
erage of  10  per  cent.  About  1600  em- 
ployees are  affected.  Increased  overhead 
expenses'  under  the  shortened  schedule 
makes  the  return  to  full  time  and  wave 
reduction  necessary,  the  company  state 


RECEIVER    NAMED    FOR    SUPREME 

AKRON.  March  12— Scott  Kenfield, 
former  Akron  city  solicitor,  has  been 
named  receiver  of  the  Supreme  Cord 
Tire  &  Rubber  Co.  of  Akron,  on  petition 
of  Julia  Nunamaker  and  A.  C.  Bender, 
representing  the  estate  of  Ji 
Nunamaker.    The  i  h  ide  by  the 

petitioning    stockholders    that    tin     com 
pany's     former    fiscal     agent     absconded 
with  siii.OOO  paid  bj 
tate    Eoi    i|,n        i  '"'•!<•   which,   it 

is  claimi  d.     It  is 

irged  that   the  firm 
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cn^^Kotai.  n^m  mwI       all°y and  magnesium  metai;  it  has  a  5    Legislative  Season 

htlHleDaKei     UeiliaUCl  hp     opposed    motor    and    sliding    gear  fe  ^ 

:.,    TT^^^oc    «.f    1Q90  transmission,  but  no  universal  joints  or  Bl'illgS    Many    BlllS 

111    rLXCeSS    OI     M.7U\J  differential.       The     wheel     arrangement  »  J 
and  spring  suspension  are  said  to  be  such 

F-elHr.*   T  nnk*   for  New  Produc-  that  st  win  ride  comfortably.    One  of  the  Revi8ions  Upward  in  Licenses  to 

fcrskine  Looks  tor  iNe^    rroauc  s  claimed  is  that  the  Car  can  *                    M  . 

tion    Mark— Earnings    of  be  pushed  through  an  ordinary  doorway  Meet    Koacl    uosts    major 

$9  322,854  Reported  and  stored  in  the  front  hall  or  office.  Fart  ot    Burden 

Martin  says:     "The  machine  will  not                                        

cottth   RFNn    TND     March  16— '-If  be  ready  for  the  market  for  some  time,  NEW   YORK,  March   15— Automobile 

i       nTminn*  i,!l™  worse  than  but  we  are  inviting  criticism  and  sugges-  legisiation  which  has  been  introduced  in 

fZTL  now our  business  shouW almost  tions   from    dealers    and   users.      Before  th*    40    State   legislatures    which    began 

thej  are  now  our  bus. nJ*  s™"'a  a,!™S^  offering  it  to  the  public  we  propose  sub-  their   sessions   eariv   this   year   is   being 

certainly  exceed  that  of  test  year     was  S         months  of  tests.    The  seiiing  gorted  out  and  assinliiated.    Thirteen  of 

^tirnfof  the  Studebakt  cVhTprt  price  has  not  yet  been  fixed,  but  in  view  the  legislatures  already  have  adjourned. 

presiden of  the >  Studrta^ >  ^  >"  P^  £f   the    high    pr5ced    light    alloys    exten-  It  is  estimated  that  approximately  1500 

noMerg    to  dav      The  "report     tows    net  sively  used   in   its   construction   it   prob-  bills    have    been    introduced    in    the    40 

fit,  J  i?8^054  after  deductions  of  ably  will  be  the  highest  priced  automo-  stateg.     Almost  the  same   number  were 

Federal °  u«?  Sr^on'tSTthS  bile' for  its  weight  in  the  country."  introduced  last  year   in   less   than  half 

6S.1BS  on^he  SooltTlTLZ     Ford  Is  Operating  Z^J'^fT^  *SJ£ 

r^nSWrtSS^S  on  Own  Resource,    S«y  ^  t5-S Z % 

s?andinj    at    the   close    of    1919.      Gross  (Continued  from  page  624)  hides   ra  her    t han   passenger   c ar s      In 

sties  ffr  1920  exceeded  any  other  year  be         ^  though  tnere             be  —  J"-  *-J*~£  £**  £ 

in  the    history   of  the   company    having  £            Me   to  continue  the  loan   and  nlalnte                       8d  to  y  '       d  them  for 

been  $90,652,362,  compared  with  $66,383,-  ^  My  be  otherS)  wnicn  for  various  a^uai  building  of  roads.     The  increases 

307  of  1919.  reasons,   will   refuse  this  sixth  renewal  d              widely    but  the  industry 

The  income  accounts  for  1920  and  1919  The  personal  taXes  of  Henry  and  Edsel  na/been  gratified  to  note  that  in  several 

follow:                                                     igi9  Ford  are  declared  to  be  negligible  when  gtateg  they   foUow  closely  the  tax  sug_ 

sa|es                    ...$90,652,362    $66,383,307  taken  in  comparison  with  the  other  in-  gested    -n    the   proposed    uniform   motor 

Manuf   cost,  depr.,  etc.  78!521. 555      55,099.844  debtedness.  vehicle    law.      Automotive    interests    are 

o        ♦,        „rofit          $i2i30  807    $11283  463  The    banking    syndicate's    representa-  disposed   to   combat   seriously   what 

Ot0herrain'co9me        :::::.*     ilo:ou    $1  •  .   :...  tive  at  the  meeting  with  the  Fords  and  ^^   a   reasOTlaWe   increase   on 

T      ,  ■                        »12  250  821    $11283  463  Alfred  Lucking,  the  Ford  attorney,  ex-  theo       th       whik  they  win  benefit 

interot  'etc      *     iillsai  pressed  the   sincere  hope   that  the   com-  ^^  through  improved  highways,  all 

Federal' taxes'. 2.428,767        1,854,229  pany    would     be     able    to     weather     the  thg   ta-xpayers   in   the   State   will  benefit 

N  .    Drofits                   $9,822,054     $9,312,283  storm    without    financial    help    for    the  indireetly     It  is  significant  of  the  trend 

Preferred   dividends...       710,150          748.475  good  effect  it  would  have  on  the  Indus-  legislation,  however,  that  there   is  a 

Common    dividends 3,937,500       2,100,000  try  insofar  as  the  attitude  of  the  public  tmd°ncy  to  increase  fees  each  year. 

Surplus         $5,174,404     $6,463,808  is  concerned.   It  was  stated  by  the  bank  s  other   subjects   dealt  with    most   gen- 
Profit  and  loss  surp...*$l3,467,047    $20,925,533  representative   that   the    depression   had  era]Jy   -n   proposed   legislation    are   size, 
~^After  deduction  of  $15,000,000  stock  divi-  given  rise  in  the  public  mind  to  a  feel-  weignt  and  speed  restrictions,  obligatory 
^n^?r9«t"cip^de'naeeoUm^et"S5tTna1  inS    that    the    automobile    industry    had  equipment>    indemnity   bonds    as    a    pre- 
iTauidation  of  wagon  business,  etc.  gone  to  smash.  requisite    to    registration,    stoppage     at 
,,  This    naturally    was    accentuated     by  dg  crossingS)  licensing  of  automobile 
In  his   statement  concerning   .he  out-  the  reports  that  the  Ford  company  was  m    hanics     the   classification    of   freight 
look   for    1921,    President    Erskine    said:  {n    financiai    straits.     Successful    opera-  and             '     er   carrying  motor  lines   as 
"The   demand   for   Studebaker  cars    is  tjon  of  the  big  organiZation  without  help  nfon  carriers,  and  a  tax  on  the  con- 
quite    heavy    from    all    sections    of    the  w<)uld   be   the   best   tonic   that   couid   be  g         tion  of  gasoline. 
country,  except  in  a  few  spots    and  in  ■  giyen  the  industry,  it  was  urged.     The  ^   A£  &         eral  rule)  gasoline  taxes,  in- 
a  number  of  places  is  double  and  treble  New  York  bankers  naturally  are  heavily  demnity  bonds  and  grade  crossing  stops 
what   it    was    last    spring.    March    sales  ;nvoived    i„     automobile    financing    and  &^    not    meetjng    with    general    favor. 
will   probably  exceed  5000  cars.     Manu-  their  representative  stated  frankly  that  Gasol;ne    taxes     were     proposed     in    12 
facturing  schedules  call  for  5235  cars  in  they   would   be   gratified   if  Ford   could  ^tat&s    but  aiready  have  been  killed  in 
March,   5440  in  April,  7015  in  May,  and  operate    successfully    on    his    own    hook  o'r  fiye  and  have  not  much  chance 
7320  in  June,  with  production  proceeding  for   the    stimulus   afforded   the   industry  Qf               e  in  the  others. 
nicely  and  under  economic  conditions.  as  a  whole.               _  Measures     providing     for     indemnity 
,  .•  ^.dt    t>t<  n  TTf-n?ri  r    r    nrAT)  bonds  have  been  introduced  in  15  States, 

Develop  Scoutomobile  GIRL  Re-elected  c.  g.  head         but  havg  been  k;i]ed  fa  several  and  are 

T¥7    •    W     „   1  ^O   1'onmls  KALAMAZOO,    MICH.,    March     12—      making    little    progress    in    the    others. 

Weiglling    lOU   ruuims      The   firgt   annua]   meeting   of   the    C.   G.      Measures  for  the  licensing  of  automobile 

BOSTON    March    14 — A   striking  cu-  Spring  Co.,  held   Friday,  March   11,  re-  mechanics    have    been   introduced    in    10 

riosity    a  two'  passenger  automobile  said  suited    in    the    re-election    of    Christian  states,  but  have  been  killed  in  four. 

to   weigh    less   than    150    lbs.,   has   been  Girl  as   president  for  the  ensuing  year.  

developed  by  C.  H.  Martin  of  the  Mar-  J.    G.    Utz,   consulting    engineer    of    De-  TRAFFIC  MANAGER  KILLED 

tin  Rocking  Fifth  Wheel  Co.  in  conjunc-  troit    was  named  as  vice-president.  Jud-  TROIT     March   16_Roger   Hurley, 

tinn   with   C    R    Gurney,  consul  ng  en-  son  Clary  is  secretary  and  Charles  Gett-  DE1KU11,   Marcn    10     Koger   nuncv, 

Sneer      The  machine  is  claimed  to  have  ler,  treasurer.     These  four  and  Fred  R.  traffic    manager    of    the    *****  plant 

f  maximum  Tpeed   of  30   m.p.h.   and  to  Eaton  comprise  the  board  of  directors.  of  the  Maxwell-Chalmers  Co.   killed  him- 

""?«   miies  on  a  gallon  of  gasoline.          The   plant  in  Kalamazoo   is   operating  self  accidental  y  yesterday  while  exam  n- 

Tt  seats  twr  people  skfe  by  side  and  can  on  about  40  to  50  per  cent  basis.     Two  ing    the    revolver    of    an    acquaintance 

oe   competely  housed    in    for   protection  service    stations,    one    in    Chicago,    the  Hurley  was  46  years  old^   He  was  widely 

in  bad  weather      There  is  a  single  front  other  in  Detroit,  have  been  established.  known  as  a  traffic  man.  having  been  gen- 

steerfngSeeTwhch  tracks  with  one  of  C.  C.  Homan,  one-time  purchasing  agent  eral   agent  of  the  Michigan  Central  and 

the  re.r  wheels  for  Willvs-Overland,  is  in  charge  of  the  Cloverleaf  railroads  before  he  joined  the 

1   Th  "at  made  largely  of  aluminum-  Chicago  branch.  Maxwell  organization  three  years  ago. 
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Congress  Prepares  to  Halt  Dumping 
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Tariff  to  Equalize 

Price  Differences 

Leaders     Agreed     on     Tentative 

Program — Will     Fix     Duties 

by   Valuation   Here 

WASHINGTON,  March  16— Congres- 
sional leaders  have  adopted  a  tentative 
legislative  program  for  the  extra  session 
whieh  will  include  enactment  of  an  anti- 
dumping bill  with  teeth  in  it.  It  will  be 
designed  to  prevent  unfair  competition 
by  foreigners  and  undoubtedly  will  be  so 
phrased  that  it  will  put  a  serious  crimp 
in  the  plans  of  Europeans  who  have  pro- 
posed to  sell  in  the  American  market 
many  millions  of  dollars  worth  of  Amer- 
ican made  motor  vehicles  and  automotive 
equipment. 

This  material  was  sold  by  the  War 
Department  to  the  British  and  French 
governments  with  the  understanding 
that  it  would  not  be  sent  back  to  the 
United  States  but  it  has  since  been  sold 
to  private  individuals  who  propose  to 
take  advantage  of  the  present  laws  and 
reimport  it,  duty  free,  to  undersell  the 
American  market. 

France  alone  has  $(i5.000,000  worth  of 
these  materials.  The  Slough  Trading 
Co.  of  England  owns  10,000  American 
made  motor  vehicles  and  has  begun  their 
importation  into  this  country.  The  Key- 
stone Tire  &  Rubber  Co.  has  bought  up 
nearly  all  the  American  army  tires  in 
France.  A  French  company  also  is  ship- 
ping back  American  made  trucks  to  be 
sold  at  auction.  A  Portuguese  merchant 
has  an  option  on  $50,000,000  worth  of 
automobile  parts  and  accessories. 

Leaders  Committed  to  Action 

The  anti-dumping  law  which  it  is  pro- 
posed to  enact  would  at  least  require 
payment  of  duty  on  the  difference  be- 
tween the  purchase  price  of  this  material 
abroad  and  the  market  price  in  this 
country.  Senator  Penrose,  and  Chairman 
Fordney  of  the  House  Ways  and  Means 
Committee,  already  have  committed 
themselves  to  such  a  measure. 

The  effects  of  the  dumping  law  already 
have  been  discussed  in  Automotive  In- 
dustries which  was  informed  two  weeks 
ago  by  Senator  Smoot  that  the  bill 
passed  by  the  House  at  the  first  session 
of  the  last  Congress  and  amended  mate- 
rially in  the  Senate  would  cover  the  re- 
importation of  motor  vehicles. 

Congressional  leaders  had  little  knowl- 
edge of  the  menace  to  American  industry 
involved  in  the  reimportation  evil  until 
their  attention  was  called  to  it  by  the 
Washington  bureau  of  the  Class  Journal 
Co.  They  grasped  the  situation  quickly 
and  their  attitude  has  been  entirely 
sympathetic. 


While  the  anti-dumping  bill  may  be 
re-introduced  in  its  present  form,  several 
Senators  and  representatives  stand 
ready  to  offer  amendments  from  the 
floor.  Senator  Smoot  believes  it  is  es- 
sential to  stop  reimportations  at  prices 
less  than  production  costs.  It  is  possible 
the  bill  may  specifically  cover  surplus 
army  stocks  sold  abroad. 

Amendment  Adds  Teeth 

Senator  Penrose  and  Chairman  Ford- 
ney of  the  House  Ways  and  Means  com- 
mittee will  supplement  the  measure  with 
an  amendment  to  the  tariff  law  assess- 
ing customs  at  American  valuation. 
Effect  of  the  revision  of  assessment  poli- 
cies as  proposed  by  Senator  Penrose  up- 
on the  automotive  industry  is  easily 
noted.  For  instance,  it  is  reported  by 
the  Federal  Trade  Commission  in  its  re- 
port on  farm  implement  trade,  that  mail 
order  houses  have  been  selling  spare 
parts  for  automotive  products  at  prices 
whieh  defy  dealer  competition. 

It  is  known  that  certain  large  mail 
order  houses  have  their  agents  operating 
among  foreign  manufacturers.  These 
American  importers  find  it  possible  to 
obtain  prices  which,  with  ocean-freight 
and  duty  added,  remain  below  produc- 
tion costs  here.  The  valuation  is  made 
at  port  of  shipment  and  the  customs 
officials  abroad  have  little  chance  to  con- 
test the  figures  as  the  manufacturers 
would  have  their  instructions  in  this  re- 
spect. With  American  valuation  re- 
stored to  the  books,  importers  would  be 
assessed  on  the  wholesale  prices  of  the 
goods  in  this  country  instead  of  abroad. 

A  committee  comprised  of  C.  C. 
Hanch,  vice-president  of  the  N.  A.  C.  C. 
and  chairman  of  the  taxation  committee; 
R.  A.  Branigan,  counsel,  and  Pyke  John- 
son, manager  of  the  Washington  office, 
conferred  with  legislative  leaders  here 
this  week  on  the  taxation  question.  They 
found  a  sharp  division  of  opinion  as  to 
tax  proposals  and  much  uncertainty  as 
(o  what  plan   should  be  considered  first. 

The  committee  ascertained  that  State 
officials  had  advised  their  congressional 
representatives  to  consider  the  effect 
that  a  national  levy  on  automobiles 
would  have  on  State  revenues  and  high- 
way programs.  With  the  various  States 
insisting  on  State  rights  and  jealously 
guarding  their  sources  of  revenue,  it  is 
expected  that  the  Houston  proposals  for 
a  horse-power  tax  on  automobiles  will 
meet  strong  opposition  in  Congress. 

May   Try  Canadian  Tax  Plan 

Few  legislators  would  commit  them- 
selves to  the  proposed  increase  in  ex- 
cise taxes.  Senate  and  House  committee 
leaden  are  split  over  the  sales  tax  levy. 
The  Hanch  committee  was  advised  that 
the  Canadian  two-point  tax,  which  hit 
the  manufacturer  and  wholesaler,  was 
under  consideration. 


Washington  Amused 
at  Barrett  Attack 


Farmer   Representative's   Charges 

of    "Assistant    Government" 

Fall  Short  of  Mark 

WASHINGTON,  March  15—  Official 
Washington  evinced  little  surprise  at  the 
attack  of  Charles  S.  Barrett,  president 
of  the  National  Farmers'  Union,  against 
local  representatives  of  the  National  Au- 
tomobile Chamber  of  Commerce,  the 
American  Automobile  Association  and 
other  large  organizations.  The  conten- 
tion that  these  representatives  were  "a 
new  and  powerful  'assistant'  govern- 
ment" fell  short  of  its  mark  because 
Barrett  has  been  haled  before  special 
committees  of  Congress  investigating 
the  activities  of  professional  farmer- 
lobbyists. 

Barrett  did  not  give  details  as  to  the 
activities  of  the  Washington  office  of  the 
N.  A.  C.  C.  though  he  did  cite  the  real 
achievements  of  the  A.  A.  A.  He  con- 
tended that  "automobile  owners  have  not 
neglected  an  opportunity  to  assist  the 
government  in  making  laws  which  are 
designed  to  make  more  pleasant  and 
perhaps  more  profitable,  the  business  in 
which  they  are  engaged.  Under  the 
name  of  the  American  Automobile  Asso- 
ciation, the  owners  have  established 
themselves  in  a  big  office  building  and 
have  placed  A.  G.  Batchelder,  a  former 
newspaper  man,  in  charge.  This  organi- 
zation was  largely  instrumental  in  se- 
curing the  passage  of  the  bill  providing 
for  Federal  aid  in  road  building  and 
many  hundreds  of  millions  of  dollars 
have  already  been  expended  for  this 
work." 

No  Pleaders  for  Industry 

Batchelder,  executive  secretary  of  the 
A.  A.  A.,  like  all  other  individuals  men- 
tioned by  Barrett  declined  to  take  him 
seriously.  He  pointed  out  that  in  the 
promotion  of  good  roads  and  Federal  aid 
the  farmer  had  been  the  greatest  bene- 
ficiary. 

Pyke  Johnson  of  the  N.  A.  ('.  ('  ex- 
plained that  Barrett  had  been  misin- 
formed as  the  Washington  office  was 
purely  an  information  bureau  maintained 
for  the  automotive  industry.  He  de- 
clared that  no  special  pleaders  were  em- 
ployed and  that  legislative  committees 
selected  from  the  membership  spoke  for 
the  industry  and  not  salaried  men. 

Senators  and  Congressmen  who  have 
investigated  have  found  that  the  entire 
membership  of  the  National  Hoard  of 
Farm  Organizations,  represents  less 
than  one  per  cent  of  the  registered  farm- 
ers, yet  presume  to  speak  for  the  agricul- 
tural  industry. 
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Larsen  Plane  Tests 

Show  Instability 

Army      Air      Service      Condemns 

Control    and    Pilot's    Seat — 

Fire  Hazards  Eliminated 

WASHINGTON,  March  11— Summary 
of  results  of  the  official  performance 
tests  conducted  by  the  Army  Air  Service 
with  Junker  airplanes  sheds  light  on  the 
numerous  and  baffling  accidents  which 
resulted  in  casualties  to  air  mail  pilots. 
The  reports  submitted  to-day  after  a 
series  of  flights  show  that  the  airplane 
is  spirally  unstable,  due  to  the  large  fin 
area  toward  the  tail,  causing  a  lifting  of 
the  rear  of  the  fuselage  in  the  event  of 
a  side  slip. 

The  pilots  reported  that  the  flying 
qualities  of  the  Junker  planes  appear 
new  and  different  when  originally  flown 
by  pilots  familiar  with  conventional 
types.  The  rudder  and  elevator  of  the 
JL  planes  appear  and  feel  too  small.  The 
Army  test  pilots  agree  in  part  with  the 
Post  Office  Department  as  to  the  fact 
that  the  JL  planes  are  economical  and 
efficient  and  have  features  of  construc- 
tion having  valuable  possibilities. 

The  aviators  have  little  criticism  to 
offer  for  the  engine,  but  the  arrange- 
ment of  the  controls  and  pilot's  seat  are 
condemned.  The  pilots  suggested  the 
abolishment  of  the  notched  push-rod  type 
of  throttle  and  the  substitution  of  a 
standard  engine  throttle.  The  oiling 
system  is  regarded  as  adequate,  but  the 
shutter  control  works  poorly.  The  Army 
test  pilots  eliminated  fire  hazards  to  a 
large  extent  by  installing  air  intake 
pipes  leading  from  the  tank  under  the 
crankcase  to  the  outside  of  the  plane 
below  the  engine,  thus  directing  back- 
fires outside  the  fuselage. 

The  airplane  tested  was  of  the  com  ■ 
mercial  type  with  an  engine  developing 
1445  r.p.m.  on  a  mixture  of  half  benzol 
and  half  gasoline.  The  Postal  Service 
has  suspended  use  of  these  planes  pend- 
ing  further  tests. 
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ities  permitted  army  and  navy  fliers  to 
enter  Federal  machines  on  official  busi- 
ness only  "pending  the  organizing  of  a 
body  in  the  United  States  having  author- 
ity to  issue  civilian  aviation  certificates 
and  licenses  in  accordance  wth  the  in- 
ternatonal  air  convention."  It  evidently 
is  the  expectation  that  such  a  body  will 
be  created  before  May  1. 


Canada  Plane  Barrier 

to  Be  Effective  May  1 

NEW  YORK,  March  12— The  Manu- 
facturers' Aircraft  Association  has  been 
informed  that  the  Canadian  Air  Board 
has  set  May  1  as  the  time  limit  in  which 
American  army  and  navy  pilots  may  fly 
over  Dominion  territory.  Civilian  air- 
craft and  pilots  from  the  United  States 
are  barred.  The  action  was  taken  under 
rms  of  the  International  Air  Con- 
vention, which  provides  that  pilots  of 
aircraft  entering  other  countries  must 
be  registered  and  licensed  in  their  own 
country. 

All  the  powers  have  subscribed  to  the 
convention,  including  the  United  States, 
and  all  governments  excepting  that  of 
the   Unit  have   established   de- 

partments with  jurisdiction  over  avia- 
tion. At  the  request  of  the  American 
State  Department   the  Canadian  author- 


Higher  Operating  Cost 

Causes  Goodrich  Deficit 

NEW  YORK,  March  15 — Despite 
sales  by  the  B.  F.  Goodrich  Co.  for  1920 
of  $150,007,345,  a  new  high  record, 
there  was  a  deficit  of  $921,248  before 
payment  of  taxes,  inventory  deprecia- 
tion and  dividends.  After  payment  of 
dividends  on  the  common  and  preferred 
stock  the  deficit  was  $5,371,792,  com- 
pared with  a  surplus  after  dividends  of 
$12,657,813  in  1919. 

A  comparison  of  the  income  account 
for  1920  and  1919  follows: 

1920  1919 

Net  sales   $150,007,345  $141,343,419 

Mfg.   expenses,    etc..    142.250,719  121,579,265 

Balance     7,756,626  19,764,154 

Total    income    8.732,972  20.340,214 

Depreciation,   etc 6,021,686  3.035,401 

Net   profits    2.711.286  17.304.813 

Preferred    dividends         2.6E8.840  2.247.000 

Balance     22.446  15,057,813 

Common     dividends.        3.604,200  2,400.000 

Deficit     3,581,754  *12,657.813 

Prev.    sur.-adj 41.203.046  33.894.923 

Total    surplus     37,621.292  46.552,736 

Final     surplus    after 

reserve,  etc 22.706,498  41,203  046 

♦Surplus. 

B.  G.  Worth,  president  of  the  com- 
pany, in  his  remarks  to  stockholders, 
said  in  part: 

"In  view  of  the  decline  in  the  market 
values  of  crude  rubber  and  fabrics,  di- 
rectors have  deemed  it  advisable  to  ap- 
propriate out  of  surplus  the  sum  of 
$8,000,000  which  added  to  the  reserve 
for  contingencies  of  $2,000,000  provided 
out  of  profits  in  prior  years,  leaves  a 
total  reserve  on  Dec.  31,  1920,  of  $10,- 
000,000  to  cover  possible  losses  on  fu- 
ture commitments  and  contingencies. 

"Directors  feel  that,  taking  into  con- 
sideration the  depression  in  the  rubber 
industry  during  the  last  half  of  1920, 
operating  results  shown  are  satisfactory 
and  the  financial  position  is  excellent. 

"Plants  are  in  a  thoroughly  efficient 
working  condition,  prepared  for  any 
emergency,  and  it  should  therefore  not 
be  necessary  to  incur  any  further  ex- 
penditures during  current  year  for  ad- 
ditional  expansion   of  fixed   properties." 

FORM     NEW     FINANCE     COMPANY 

OTTAWA,  March  12— The  Canadian 
Metropolitan  Securities  Corp.  has  been 
formed  with  a  capital  of  $1,250,000  di- 
vided into  $500,000  8  per  cent  preference 
cumulative  shares  and  minion 

shares,  both  $10  par  value.  The  new 
company  will  act  in  connection  with  the 
Confederative  Investment  Corp.,  Ltd., 
the  latter  being  fiscal  agents  for  the  new 
company.  The  Ritter  Commercial  Trust 
of  Cleveland  has  guaranteed  the  pre- 
ferred dividend  for  ten  years. 
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Modified  Contract 

Urged  in  Georgia 

Dealers  Solidify  Sentiment  Look- 
ing Toward  More  Equitable 
Terms  From  Factory 

ATLANTA,  March  14 — Contending 
that  the  contracts  under  which  the  deal- 
ers operate  are  arbitrary  with  regard  to 
the  rights  of  manufacturers,  but  that 
they  show  slight  regard  for  the  interests 
of  the  dealers,  the  Georgia  Automotive 
Dealers'  Association  has  inaugurated  an 
intensive  campaign  that  has  as  its  objec- 
tive an  improvement  in  this  condition  of 
affairs.  The  association  is  co-operating 
with  the  national  organization  in  this 
movement. 

Within  the  past  month  four  sectional 
meetings  have  been  held  in  various  parts 
of  the  State,  together  with  a  meeting  of 
the  State  body  in  Atlanta,  March  10,  at 
which  time  the  contract  matter  was  thor- 
oughly discussed  and  resolutions  adopted 
advocating  the  five  important  items  as 
objectives  in  the  national  campaign. 
These  items  are  outlined  as  follows: 

First :  For  the  automatic  renewal  of  con- 
tracts on  the  basis  of  fair  and  faithful  repre- 
sentation of  the  manufacturers  by  the 
dealers. 

Second  :  For  contracts  binding  both  parties 
whether  the  manufacturers  be  one  of  the 
parties  directly  participating  or  through  dis- 
tribution. 

Third :  For  the  termination  and  cancella- 
tion  of  contracts  upon  a  just   cause  only. 

Fourth :    For  concession  of  the  right  to  the 
dealer   to   order   and   receive   automobiles   as 
■  he  needs  them  only  and  to  refuse  acceptance 
of  all  automobiles  not  so  ordered  by  him 

Fifth:  For  cessation  of  contract  deposits 
required  of  dealers  by  manufacturers. 

An  increase  in  the  discounts  now  al- 
lowed dealers  by  the  manufacturers  was 
also  advocated  at  the  various  sectional 
meetings  and  at  the  State  meeting  in 
Atlanta. 


Liberty  and  Chandler 

to  Finance  Dealers 

NEW  YORK,  March  15 — To  a  greater 
extent  than  ever  before  motor  car  man- 
ufacturers are  having  impressed  upon 
them  the  necessity  of  financing  their 
dealers,  especially  in  the  smaller  towns, 
either  directly  or  through  automobile 
financing  companies.  The  list  of  those 
which  have  undertaken  this  work  is 
steadily  expanding. 

Among  the  latest  to  go  into  this  field 
is  the  Liberty  Motor  Car  Co.  of  Detroit, 
which  has  begun  the  financing  of  its 
dealers  on  what  is  known  as  the  floor 
plan. 

The  Chandler  Motor  Car  Co.  recently 
entered  into  an  agreement  with  the  Con- 
tinental Guaranty  Co.  of  Chicago  to  fi- 
nance its  dealers  and  a  similar  arrange- 
ment was  made  several  months  ago  by 
Dodge  Bros,  with  the  Bankers  Commer- 
cial Security  Co.  of  this  city. 

The  Maxwell  Motors  Co.  has  been  fi- 
nancing dealers  for  two  or  three  months. 
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Times  Square  Auto  Supply  Co.,  Inc.,  will 
change  its  name  to  Consolidated  Distribu- 
tors, Inc. 

Gardiner  Motor  Co.  has  re-elected  all  di- 
rei  tors  and  officers  at  the  annual  stockholder 
.and  organization  meetings. 

Deere  &  Co.  has  reduced  production  in   its 
wagon    factory    in    Moline,    111.,    because    of 
it    buying  tendencies. 
Chappelow      Advertising      Co.     has     leased 

eet   of   floor  space  for   the  location  of 

.a  modern  advertising  office  in  St.   Louis. 

Masters  Motors  Co.  has  moved  its  Indian- 
apolis plant  and  office  equipment  to  La- 
layette,  Ind  ,  where  it  will  combine  its  forces. 
Green  Bay  Drive  Calk  Co.,  Green  Bay, 
"Wis.,  has  started  work  on  a  forge  shop  and 
building  to  replace  buildings  de- 
stroyed by   tile 

Kelly-Springfield  Tire  Co.  has  re-elected  a  I 
retiring   stockholders,    with    the    exception    ol 
Van  H.  Cartmell.  who  is  succeeded  by  Theo- 
Smith,  a  vice-president  of  the   Cen 
on  Trust  Co. 
Standley  Skid  Chain  Co.  has  mail. 
nients   with   Mattaucb   &   Strong  Co.   of  Des 
e   manufacture  and   marketing 
of   the    Strong  transmission   band   adjuster. 
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be  used.  The  fuel  tank  has  two  com- 
partments, of  15  and  3  gal.  capacity, 
respectively.  The  cooling  water  is  cir- 
culated by  pump  and  a  fan  is  mounted 
back  of  the  radiator. 

The  belt  pulley  measures  10  in.  in 
diameter  by  7  in.  face  and  its  shaft  is 
mounted  on  roller  bearings.  The  clutch 
is  a  Borg  &  Beck,  while  the  transmission 
is  of  the  Wharton  Company's  own  de- 
sign and  manufacture.  Three  forward 
speeds  are  obtained,  the  reductions  be- 
ing 152,  109  and  77  to  1,  respectively. 
The  three  speeds  given  by  the  above  re- 
duction ratios  in  combination  with  the 
60  in.  driving  wheels  are  1%,  2%  and  4 
m.p.h.  respectively.  The  final  drive  is 
through  worm  and  wheel  and  bull  gear 
and  pinion.  This  tractor  has  a  wheel- 
base  of  82  in.  and  turns  in  a  7  ft.  radius 
Its  minimum  clearance  is  24  in.  and  its 
total  weight,  dry,  3800  lb.  The  rear  driv- 
ing wheels  are  adjustable  on  the  axle, 
which  enables  the  operator  to  cultivate 
rows  of  any  spacing  from  30  to  48  in. 
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Skelton  Motors  Name 

Changed  by  New  Owner 

ST.  LOUIS,  March  12— W.  F.  Traves, 
head  of  the  Talbott  Reel  Mfg.  Co.  and  an 
official  of  the  American  Knockdown  Bot- 
tle Case  Co.,  Kansas  City  companies,  has 
taken  over  the  interests  in  the  Skelton 
Motors  Corp.  which  he  purchased  from 
Dr.  L.  S.  Skelton  shortly  before  the  lat- 
ter's  death. 

The  general  offices  of  the  Skelton 
company  have  been  moved  so  that  they 
now  share  quarters  with  the  Premier 
distributor,  and  the  Murphy  Machinery 
&  Equipment  Co.  Both  retail  and  whole- 
sale work  will  be  done  there.  The  name 
of  the  producing  company  has  been 
changed  to  the  Traves  Motors  Co.,  Suc- 
cessor to  the  Skelton  Motors  Corp. 

Mr.  Traves  states  that  the  former 
officials  will  be  retained  including  W.  A. 
Chapman,  general  manager;  J.  A. 
Schroeder,  chief  engineer;  and  George 
Sherwood,  production  manager.  The 
name  of  the  product,  Skelton,  will  be 
l  for  the  present. 


W  barton  Motors  Builds 

Combination  Tractor 

DALLAS,  TEXAS,  March  11— A  two 
plow  tractor  that  can  also  be  used  as  a 
cultivator  and   which  is   to  sell  at  about 
being    manufactured    by    the 
Motor    Co.,    Inc.,   of   tin      citj 
landing  feature  of  the  machine 
is  that  it  is  a  three-wheel  type  with  drive 
■  iieels.     The  tractor  ha-  a   rating 
of  12-20  h.p.  anil  is  equipped  with  a  four 
cylinder  Gray  engine  <>f  '■'•%   in.  bore  by 
ike,  running  at  1000  r.p.m.     Lu- 
is by  a  gear  pump  and 
by  an  Eisemann  Magneto.     The  i 

Kingston    1%    in.     Gasoline   is 
recommended  for  fuel  but  kerosene  can 


G.  M.  C.  Directors  Board 

to  Act  on  Dividends 

NEW  YORK,  March  16— Directors  of 
the  General  Motors  Corp.  are  expected  to 
take  dividend  action  the  latter  part  of 
this  month.  There  is  no  intimation 
whether  or  not  the  dividend  will  be  paid 
but  it  is  expected  to  depend  largely  on 
the  showing  made  in  the  next  two  weeks. 
If  there  are  indications  that  the  present 
upward  trend  in  business  will  continue 
permanently  the  payment  probably  will 
be  made. 

It  is  not  probable  immediate  action 
will  be  taken  by  the  corporation  on  the 
proposal  to  fund  its  bank  loans  of  ap- 
proximately $75,000,000  through  the  is- 
suance of  new  securities  although  the 
plan  has  not  been  abandoned  definitely. 
The  position  of  the  company  has  been 
materially  improved  by  the  large  reduc- 
tion made  in  its  inventory.  It  can  be 
stated  positively  that  no  large  additions 
or  improvements  to  any  of  the  General 
Motors  plants  are  contemplated. 


Renard,  Ballot  Driver, 

Killed  in  Collision 

PARIS,  Feb.  27—  (Special  Corre- 
spondence)— Fernand  Renard,  Ballot  race 
driver,  and  mechanician  to  Rene  Thomas 
in  the  last  Indianapolis  race,  was  killed 
instantly  to-day  when  he  collided  with 
an  automobile  truck  in  the  suburbs  of 
Paris.  Renard,  who  was  entered  to  drive 
a  Ballot  car  in  the  next  French  Grand 
Prix,  was  carrying  out  carburetor  tests 
in  company  with  the  chief  engineer  of 
the  Zenith  Carbureter  Company  when 
the  driver  of  the  truck  suddenly  swung 
across  the  road.  The  racing  car  was 
little  damaged,  but  Renard  struck  his 
head  against  the  body  overhang  of  the 
and  was  decapitated. 


METAL  MARKETS 


BRIDGEPORT  RECEIVER  NAMED 

BRIDGEPORT,    CONN.,    March    16— 

Edward  K.  Nickolson  has  been  appointed 

receiver  for  the  Bridgeport  Motor  Truck 

Co.     His  bond  has  been  fixed  at   $2.".. 000. 


IA/HATEVER  improvement  is  making  itself 
"*'  felt  in  the  automotive  industries  is 
eagerly  seized  upon  to  generate  a  more  op- 
timistic atmosphere  in  the  iron  and  steel 
markets.  A  Cincinnati  pig  iron  interest, 
whose  market  letters  since  the  beginn  ng  of 
the  year  have  been  dyed  in  the  most  sombre 
hue  of  unrestrained  pessimism,  says  in  its  re- 
port for   this   week: 

"It  is  especially  encouraging  to  realize  that 
a  revival  in  the  automobile  industry  is  ap- 
parent. Several  well-known  manufacturers 
of  passenger  cars  in  Michigan  have  resumed 
operations.  Some  are  back  to  50  per  cent 
of  their  normal  output.  The  cars  have  been 
sold  and  are  being  shipped  out  as  made.  This 
allows  the  foundrymen  to  liquidate  stocks 
of  castings  which  have  been  held  in  storage 
for  many  months,  and  in  turn  affords  them 
the  opportunity  to  specify  more  liberally  for 
shipments  against  their  contracts  for  pig  iron 
and  coke.  Thus  blast  furnaces  will  be  given 
some  relief  from  the  heavy  burdens  they  are 
carrying   for  the   benefit   of  their  customers." 

The  steel  market  may  be  said  to  have  en- 
tered upon  a  new  phase.  Heretofore  we 
have  had  steady  declines  in  the  prices  named 
by  "independents,"  whereas  now  we  have 
unprecedented  irregularity  in  quotations, 
some  of  the  producers,  convinced  that  the 
tide  has  turned,  being  unwilling  to  cut  prices 
further,  while  others  appear  to  be  anxious 
for  every  ton  of  steel  they  can  get  on  their 
order  books.  The  latter  incline  to  the  belief 
that,  when  Judge  Gary  returns  from  his  va- 
cation, which  will  be  next  month,  the  Cor- 
poration's price  policy  will  undergo  readjust- 
ment. By  that  time,  it  is  expected,  the  pre- 
liminaries for  changing  from  the  twelve-hour 
to  the  eight-hour  day  in  the  Corporation's 
mills  will  be  out  of  the  way,  and  it  will  be 
seen  whether,  as  a  result  of  this  rearrange- 
ment, it  will  be  possible  to  avoid  complica- 
tions with  labor  and  at  the  same  time  re- 
adjust production   costs  on   a   lower  level. 

In  the  non-ferrous  metals,  of  chief  concern 
to  the  automotive  industries,  the  outstanding 
feature  is  that  aluminum  prices  are  expected 
to  reflect  more  and  more  from  now  on  the 
growing  certainty  of  the  passage  of  an  emer- 
gency  tariff  measure. 

Pig  Iron. — Although  occasionally  transac- 
tions in  resale  iron  would  make  ii  appear  as 
though  the  market  was  still  on  the  tol  og  lit, 
automotive  castings  manufacturers  are  spe- 
cifying much  more  freely  against  old  con- 
tracts, and.  with  merchant  furnace  output  at 
the  lowest  in  many  years,  the  supply  of 
bargains  is  likely  to  lessen. 

Steel. — Mills  catering  especially  to  the  au- 
tomotive trade,  such  as  those  specializing 
in  cold-rolled  strip  steel  and  cold  flnli  hed 
steel  bars,  report  more  activity  all  around. 
Releases    against    old    orders    are    gi 

and  new  inquiries  and  orders he  increasi 

New  price  levels,  however,  are  still  in  a  for- 
mative stage  an.i  await  the  placing  of  more 
representai  i\  e  business.  Cold-finished  bars 
will   likely    sell    at    3c      Finished    shi  els    toi 

iihirnn  ■      L.i  v.      I Iling     al     .r..vV. 

So   far  as  can    In     h  ai  in  d     i   .<     ion ih    .  I 

ordei  ■  hi.-h  a  Detroit  automotive  interest  Is 
asking  bids  on  has  not  yet  been  placed. 
No,  28  black  sheets  have  been  sold  ai  as 
low  as  8.85c.  by  Valley  mills,  although  the 
hi  i  i  n 
Aluminum,     one-      or      two-pass,  r. 

bui'ders   have   begun    to    i nd    the    mai  I  el 

■1  hi       oh      \i'H  i  lea  n    producei     i  ont  Inues    to 
il     virgin     Ingo 

,i,   their  in  Ice  >  lews. 
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FINANCIAL  NOTES 


Lee  Tire  <£.  Rubber  Co.  reports  net  profits, 
after  all  charges  and  Federal  taxes,  of  $326.- 
638  for  the  year  ended  December  31.  This  is 
equivalent  to  $2.11  a  share  earned  on  the 
150.000  shares  of  common  stock  of  no  par 
value,  and  compares  with  $471,805.  or  $3.14 
a  share,  earned  in  the  preceding  year.  As- 
sets of  the  company  tota'ed  $5.934,11S,  of 
which  $362,123  is  cash  and  $3,101,870  inven- 
tories. The  surplus  of  the  company  is  shown 
as    $652,335. 

International  Motor  Co.'s  report  for  1920 
shows  gross  sales  of  $34,071,365  and  net 
profits  of  $4,583,151  before  write-off  for  in- 
ventory depreciation.  After  inventory  de- 
duction and  tax  reserves  the  profit  available 
for  dividends  is  $2,644,013,  equal  to  $5.32  a 
share  on  the  common  stock.  The  regular 
quarterly  dividends  of  1%  per  cent  on  pre- 
ferred stocks  will  be  paid  April   1. 

Peerless  Truck  &  Motor  Corp.,  for  the  year 
ended  Dec.  31,  shows  net  profits  of  $1,063,306 
after  all  charges,  including  Federal  taxes. 
This  is  equal  to  $5.31  a  share  on  the  200,000 
shares  of  common  stock  (par  $50)  outstand- 
ing. In  1919  the  company  earned  $872,154. 
or  $4.36  a  share.  Net  sales  for  1920  were 
$14,919,065.  compared  with   $12,928,601  in  1919. 

Republic  Rubber  Corp.  is  negotiating  for 
additional  funds,  and  for  that  reason  has 
deferred  the  presentation  of  its  annual  re- 
port. The  annual  meeting  of  the  company 
has  been  postponed  until  April  14,  at  which 
time  stockholders  will  be  asked  to  approve 
financing  plans  arranged. 

Stewart-Warner  Speedometer  Corp.  reports 
net  income  for  1920  as  $3,092,383,  which  com- 
pares with  $3,161,634  in  1919.  Surplus  after 
dividends  for  1920  is  $615,928,  which  com- 
pares with  $1,063,575  in  1919.  The  profit  and 
loss  surplus  totals  $8,041, 93S,  as  compared 
with    $7,514,455. 

Simms  Magneto  Co.  reports  net  income  for 
1920  as  $71,661.  This  compares  with  $94,99S 
earned  in  1919  and  $74,414  in  1918.  The  bal- 
ance after  deductions  for  preferred  dividends 
was  $1,661,  as  compared  with  $22,748  in  1919. 

Badger  Foundry  Co.  of  Racine,  Wis.,  which 
specializes  in  automotive  and  agricultural 
implement  castings,  has  increased  its  capital 
stock  from  $100,000  to  $200,000  to  hand'.e  a 
larger  volume  of  business. 

Auto  Body  Co.,  in  a  balance  sheet  as  of 
Dec.  31,  shows  total  assets  of  $2,674,906,  of 
which  $32,863  is  cash  and  $1,232,648  inven- 
tories.    The  surplus  is  $48,035. 

Mason  Tire  &  Rubber  Co.  reports  a  10  per 
cent  increase  in  sales  for  February,  1921, 
over  the  same  month  1920.  The  entire  plant 
is  again  on  a  24-hour  basis. 

Hupp  Motor  Car  Corp.  will  pay  a  quarterly 
dividend  of  1%  per  cent  on  the  7  per  cent 
cumulative  preferred  stock   on   April  1. 

Gardner  Motor  Co.,  Inc..  has  had  listed  on 
the  Boston  Stock  Exchange  155.000  shares  of 
no  par  common  stock. 

Tlmken-Detroit  Axle  Co.  has  passed  its 
common  dividend,  due  March  15,  to  conserve 
its   cash   resources. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

years  ago  by  Patterson  and  A.  P.  War- 
ner of  Beloit,  Wis.,  originator  of  the 
Warner  speedometer,  to  manufacture 
and  sell  the   Warner-Lenz. 

The  capital  stock  has  been  increased  to 
$1,500,000,  which  will  provide  for  the 
company  being  financed  on  a  basis  to 
handle  the  increased  business  of  the  com- 
pany resulting  from  the  sales  and  adver- 
tising policies  shortly  to  be  put  into  ef- 
fect. The  board  of  directors  has  been 
increased  to  seven,  the  additional  mem- 
ber being  C.  B.  Hamilton  of  the  Brearly- 
Hamilton  Co.  of  this  city.  The  present 
officers  of  the  company  are  Joseph  Reni- 
hen,  president;  R.  W.  Brown,  vice-presi- 
dent and  V.  I.  Gilley,  secretary-treasurer. 


March  IT,  1921 


PATTERSON     EXTENDS     HOLDINGS 

GRAND  RAPIDS,  MICH.,  March  16— 
E.  C.  Patterson,  president  of  the  Patter- 
son-Warner Co.  of  Chicago,  has  acquired 
a  substantial  interest  in  the  Auto  Indi- 
cator Co.  of  this  city,  and  has  heen  made 
one  of  the  directors  in  the  company.  The 
Chicago    company    was    organized    four 


Immel  Reorganization 

Approved  by  Creditors 

COLUMBUS,  March  12— The  pre- 
ferred stockholders'  committee  of  the 
Immel  Co.,  of  Columbus,  makers  of  closed 
automobile  bodies,  which  has  been  in  the 
hands  of  a  receiver  for  several  months, 
has  prepared  a  plan  of  reorganization 
which  is  receiving  the  sanction  of  the 
creditors.  The  creditors  hold  claims  of 
approximately  $450,000  against  the  com- 
pany. It  is  proposed  to  organize  a  new 
company  and  purchase  the  property,  in- 
cluding the  plant,  and  pay  50  per  cent 
of  the  claims  in  cash,  giving  first  mort- 
gage notes  bearing  8  per  cent  interest 
for  the  remainder  of  the  claims. 

It  is  proposed  to  issue  $250  000  second 
mortgage  8  per  cent  notes,  payable  in 
three  years,  to  furnish  capital  for  opera- 
tion. All  preferred  stockholders  are 
asked  to  agree  to  the  plan  and  aid  in  the 
reorganization  which  will  maintain  the 
plant  as  a  going  concern.  Replies  re- 
ceived both  from  preferred  stockholders 
and  creditors  show  that  the  plan  is  being 
approved  generally. 

CLEVELAND   RE-ELECTS   OFFICERS 

CLEVELAND,  Mar.  13— At  the  annual 
meeting  of  the  Cleveland  Automobile  Co. 
the  same  board  and  officers  were  re-elect- 
ed, as  follows:  F.  C.  Chandler,  chairman 
of  the  executive  committee;  Samuel 
Regar,  chairman  of  the  finance  commit- 
tee; J.  V.  Whitbeck,  president;  Sid  Black, 
vice-president;  J.  I.  Krall,  secretary  and 
treasurer.  Although  no  statement  was 
given  out,  Krall  said  profits  for  the  first 
full  year  were  satisfactory  from  the  time 
operations  started  in  August,  1919,  up 
to  Dec.  31,  1920.  The  company  has  man- 
ufactured 19,000  cars,  of  which  16,000 
were  made  during  1920.  Present  produc- 
tion is  rather  light,  but  it  was  stated 
that  it  is  the  aim  of  the  company  to 
resume  normal  production  in  a  few 
months.  Last  August  the  company  re- 
tired 5  per  cent  of  its  $1,400,000  8  per 
cent  preferred  stock. 


NEW  BRITAIN  ON  FULL  WEEK 

NEW  BRITAIN,  CONN.,  March  15— 
The  New  Britain  Machine  Co.  is  now 
operating  the  tractor  division  on  a  55- 
hour  week  schedule.  Indications  point 
to  an  early  increase  in  the  working  force 
and  overtime  operation  in  order  to  meet 
the     production     requirements. 


Bank  Credits 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


NEW  YORK,  March  17— In  spite  of 
the  fact  that  March  15  is  one  of  the  big- 
gest days  in  the  routine  of  the  United 
States  Treasury,  the  shifting  of  funds 
incident  thereto  had  little  outstanding 
effect  on  the  money  and  security  mar- 
kets last  week.  On  that  date  about 
$500,000,000  of  certificates  of  indebted- 
ness matured,  and  there  was  due  $76,- 
000,000  interest  on  the  Third  Liberty 
Loan,  and,  in  addition,  there  will  be  pay- 
ments of  $200,000,000  due  the  railroads 
at  about  the  same  time,  under  the  provi- 
sions of  the  Winslow  Act. 

Moreover,  the  Treasury  has  announced 
the  issuance  of  approximately  $400,000,- 
000  of  new  certificates  of  indebtedness  at 
rates  fractionally  lower  than  has  been 
the  case  in  the  recent  past.  It  had  been 
variously  estimated  that  the  tax  receipts 
on  that  date  would  amount  to  from  $300,- 
000,000  to  $700,000,000,  the  new  Secre- 
tary of  the  Treasury's  estimate  being 
near  the  maximum.  The  only  assured 
thing  about  the  tax  receipts  is,  however, 
that  they  will  undoubtedly  be  much 
smaller  than  for  the  corresponding  date 
a  year  ago. 

There  was  a  slightly  firmer  tone  in 
the  local  money  market  last  week.  Of- 
ferings of  call  money  were  fewer,  at 
rates  ranging  from  6  per  cent  to  7  per 
cent,  and  with  a  ruling  rate  of  7  per 
cent.  Time  money,  the  greatest  demand 
for  which  was  for  the  shorter  maturi- 
ties, advanced  to  7  per  cent  for  sixty  and 
ninety  days,  and  four  months'  paper, 
and  6%  per  cent  to  7  per  cent  for  five 
and  six  months'  paper. 

The  Federal  Reserve  System  continued 
the  improvement  of  its  position  which 
has,  with  only  one  interruption,  steadily 
become  stronger  all  the  year.  The  same 
factors  which  have  been  chiefly  respon- 
sible for  the  improved  reserve  ratio 
again  were  the  main  elements  in  the  bet- 
terment in  the  past  week;  that  is,  gold 
reserves  increased  $24,816,000,  and  the 
Federal  Reserve  notes  in  circulation  de- 
creased $36,771,000.  In  spite  of  an  in- 
crease in  net  deposits  of  $68,392,000, 
and  substantial  increases  in  total 
earning  assets  and  total  bills  on 
hand,  the  ratio  of  gold  reserves  to  Fed- 
eral Reserve  notes  in  circulation,  after 
setting  aside  35  per  cent  against  net  de- 
posits, increased  from  59.3  per  cent  to 
59.9  per  cent. 


GRIGGS  SELLS  TRAILER  STOCK 

DETROIT,  March  16— J.  B.  Mansfield 
heads  a  syndicate  which  has  purchased 
a  controlling  interest  in  the  Detroit 
Trailer  Co.  from  S.  A.  Griggs.  Plans 
are  announced  for  an  addition  to  the 
plant,  55  x  135  ft.,  which  will  be  com- 
pleted May  1.  The  new  structure  will 
house  show  rooms  and  finished  stock. 
At  the  annual  meeting,  Mansfield  was 
elected  president;  Griggs,  vice-president; 
E.  B.  Newton,  treasurer,  and  F.  L.  Tully, 
secretary. 


March  17,  1921 
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Men  of  the  Industry 


David  F.  Edwards,  formerly  assistant  gen- 
eral manager  of  the  Chrysler  plant  of  the 
Willys  Corp.  at  Elizabeth,  N.  J.,  has  been 
■elected  vice-president  and  treasurer  of  the 
LaFayette  Motors  Co.  at  Indianapolis.  Ed- 
wards, who  was  graduated  from  Harvard, 
became  an  instructor  in  the  Graduate  School 
of  Business  Administration  at  Harvard  Uni- 
versity, specializing  in  industrial  organiza- 
tion. In  IS  11  he  came  to  Detroit  as  one  of 
two  assistants  to  the  president  of  General 
Motors  and  became  comptroller  and  later 
vice-president  of  Old's  Motor  Works  at  Lan- 
sing. Leaving  the  Olds  organization,  he 
joined  the  Gier  Pressed  Steel  Co.  of  Lansing 
and  remained  with  that  concern  until  joining 
the  Willys  organization. 

R.  W.  Schuette,  for  many  years  Rolls- 
Royce  distributor  for  the  United  States  and 
of  late  New  York  branch  manager,  has  re- 
d  with  the  object  of  taking  an  extended 
trip  through  Europe,  to  be  gone  several 
months.  J.  S.  Inskip.  formerly  of  the  sales 
department  of  the  New  York  branch,  Loco- 
mobile company,  has  been  appointed  New 
York  manager,  succeeding  Schuette.  J.  Roy 
Hiltz,  for  a  number  of  years  with  the  Loco- 
mobile and  recently  with  Hare's  Motors  of 
New  England,  has  resigned  and  accepted  a 
position  on  special  sales  work,  making  his 
headquarters  at  the  American  Works.  Spring- 
field. 

Sir  Dugald  Clerk,  the  noted  British  gas 
engine  expert,  will  come  to  this  country 
in  May  and  will  deliver  an  address  on.  "The 
Internal  Combustion  Engine  for  Motor  Cars.'' 
before  the  Society  of  Automotive  Engineers 
at  its  summer  meeting.  Sir  Dugald  has 
long  taken  an  interest  in  gas  matters,  and 
wil!  discuss  matters  of  thermal  efficiency 
with  leading  American  gas  engineers.  He  is 
also  chairman  of  the  Conjoint  Board  of  the 
Societies'  Committee  on  Water 
F'ower  in  the  British  Empire  and  will  look 
up  matters  connected  with  the  water  powers 
of  the  United  States  and  Canada. 

Fred  P.  Steele,  for  many  years  associated 
with  the  automobile  industry,  has  joined  the 
Stutz  Motor  Car  Co.  of  America.  Inc.,  and 
will  represent  the  factory  in  the  Atlantic 
Coast  district.  Homer  R.  Horsfall,  formerly 
identified  with  the  automobile  business  in 
St.   Louis   ai  past   five   years  with 

the  Overland,  is  now  connected  with  the 
Stutz  Motor  Car  Co.  of  America.  Inc.,  with 
sales  supervision  over  the  Western  and  Pa- 
cific Coast  territories.  Fred  Wilson  is  now 
1  with  the  Stutz  Motor  Car  Co.  of 
America.  Inc.,  in  the  capacity  of  assistant 
sales   manager. 

H.  Y.  Grassl  has  been  appointed  director  of 
Truck    Sales    Corp. 
and  will  be  in  charge  of  the  company's  com- 
prebi  a'  Ive  system      i  !<■ 

with  the  service  department  of  the  Republic 

*ny   and   supervised    the   installation   of 

standard   sei  r.ll   of 

's  business  career  has  been  devoted  to 

the  mechanical  and    engineering   field. 

nlzatlon,    If 
was  with  the  Master  Truck  Co.  for  two  years 
and    supervised    the    production    of    its    first 
truck  model. 
George    E.   Bruner. 

1 ar   Tire   Sr    Rul 

1  <r     to 
'Alison    as    truck    tir.-    mans 
E    J    Bamuela,  manager  of  the  organisation 

t  ,     v.  ,11     go    to     New     Y>,rk     t>.    bl 
manager    ••<  Keen 


with  Goodyear  for  over  five  years.  He  will 
be  succeeded  as  manager  of  the  service  de- 
partment  by  W.  H.  Sorn,  at  present  assist- 
ant manager.  Samuels  has  been  with  Good- 
year since  1911. 

George  H.  Strout  has  been  appointed  man- 
ager of  the  Eastern  department  of  the  Ap- 
peison  Bros.  Automobile  Co.  Strout  has  been 
in  the  Apperson  family  for  many  years.  He 
has  complete  charge  of  the  territory  com- 
prising the  New  England  States,  Eastern 
.New  York  State  and  Northern  New  Jersey. 
Strout  is  also,  and  has  been  for  some  time, 
in   complete  charge  of  export  business. 

James  T.  Aubrey,  western  manager  for  the 
Cosmopolitan  Magazine  with  headquarters  in 
Chicago,  has  been  selected  to  succeed  H.  H. 
Holmes  as  advertising  manager  of  the 
Packard  Motor  Car  Co.  and  will  assume  his 
duties  April  1.  He  has  had  long  experience 
in  the  advertising  field  and  joined  the  Cos- 
mopolitan staff  upon  his  discharge  from  the 
army. 

Lincoln  T.  Kauffmann  has  organized  a 
company  to  act  as  selling  representative  for 
manufacturers  of  automotive  equipment.  As- 
sociated with  him  is  Lewis  M.  Schwartz,  who 
for  ten  years  was  advertising  and  sales  man- 
ager for  the  Emil  Grossman  Mfg.  Corp.  of 
Brooklyn. 

Alfred  Reeves,  general  manager  of  the 
N.  A.  C.  C,  addressed  a  meeting  of  New 
England  dealers  at  Boston,  Tuesday  night,  on 
business  prospects  for  1921.  He  spoke  before 
the  Buffalo  Rotary  Club  at  noon  to-day  and 
will  address  the  Buffalo  Dealers'  Association 
to-night. 

Homer  Hilton  has  been  elected  vice-presi- 
dent and  general  sales  manager  of  the  Win- 
ther  ilotor  Truck  Co.,  Kenosha.  Wis.  Hil- 
ton up  to  this  time  has  been  managing 
director  of  the  National  Association  of  Motor 
Truck  Sales  Managers. 

J.  C.  Johnson  has  resigned  his  position  in 
the  purchasing  department  of  the  Maxwell 
Motor  Co.  Johnson  formerly  was  in  the 
purchasing  department  of  the  Briscoe  Mfg. 
Co.  in  this  city.  He  has  not  announced  fu- 
ture plans. 

R.  W.  Stanley  has  been  engaged  by  the 
receivers  of  the  Owen  Magnetic  Motor  Car 
i  orp.  as  production  engineer  In  charge  of 
the  Wilkes-Barre  plant.  He  was  formerly 
connected  with  General  Electric  Co. 

James  C.  Grlven  has  recently  joined  the 
forces  of  the  Miller  Rubber  Co.  as  special 
Eastern  representative,  with  headquarters  in 
New  York.  Grlven's  connection  with  the 
rubber  business  dates  from  1909. 

R.    F.    Ohmer,    sales    manager   of    the    Re- 
cording fr.  Computing  Machines  Co.,  Dayton. 
manufacturers  of  Ohmer  Ignition,  has 
organized  :<  distributing  sales  company,  with 
headquarters  at   Dayton. 

Ralph    Leavenworth,    advertising    manager 
of    the    Standard    Parts    Co.,    Cleveland,    left 
that  connection,  March   16,   to  take  the  posi- 
tion   of    director    of    personnel    with    S.    L. 
8    Co.,  Cleveland. 
Robert   W.   Boys  has  resigned   as  superin- 
nl   of  the  Goodyear  Mills.   Inc.,  subsidi- 
ary of  the  Goodyear  Tire  &  Rubber  Co.,   to 
•  a  similar  position  with  the  Manhasset 
Mfg,   Co.,   Putnam,   Conn. 

E.  J.  Herrmann  lias  been  appointed  sales 
manager  far  the  territory  handled  from  the 
Indianapolis  plant  of  the  Martin-Parry  Corp. 
Mark  Iv  Hamer  has  been  appointed  adver- 
tising manager. 
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George  E.  Merryweather,  president  of  the 
Motch  &  Merryweather  Machinery  Co.,  has 
become  a  member  of  the  board  of  directors 
of  the  Davenport  Machine  Tool  Co.,  Inc.. 
Rochester. 

L.  J.  Kramer  has  joined  the  sales  force 
of  the  United  States  Motor  Truck  Co.,  Cin- 
cinnati. He  has  been  connected  with  the 
truck  business  for  some  years,  serving  with 
Master  and  Republic. 

George  W.  Ellis  of  the  Supplee-Biddle 
Hardware  Co.,  Philadelphia,  has  been  ap- 
pointed chairman  of  the  Automobile  Acces- 
sories Branch  of  the  National  Hardware 
Association. 

Herman  Alperin,  formerly  with  the  Cyphers 
Incubator  Co.  at  Buffalo,  has  been  made 
sales  manager  of  the  King  Motor  Car  Co., 
recently  purchased  by  C.  A.  Finnegan  and 
his  associates. 

A.  C.  Immel,  former  superintendent  of  con- 
struction for  Ford  Motor  Co.,  has  joined  the 
Columbia  Body  Co.  of  Detroit  in  the  same 
capacity. 

J.  A.  Cowles  has  severed  his  connection 
with  the  MeYicker  Engineering  Co.,  Minne- 
apolis. 

S.  Gordon  Hyde  has  resigned  as  advertis- 
ing manager  of  the  Buda  Co.,  Harvey,  111. 


Chicago  Finds  Sales 

Very  Brisk  in  City 

CHICAGO,  March  11.— The  number 
of  actual  deliveries  of  new  cars  sold  at 
retail  during  the  first  two  months  of  this 
year  was  equal  to  that  for  the  same 
period  a  year  ago,  and  there  appears  to 
be  no  let-up  in  the  demand  for  new  cars 
by  city  buyers.  The  same  condition  does 
not  hold  in  the  wholesale  trade — cars 
sold  by  the  distributors  to  country  deal- 
ers. There  is  little  trade  in  the  country 
and  little  hope  of  improvement  until  the 
farmers  get  to  work. 

But  trade  in  the  city  is  so  good  that 
dealers  are  asking  if  it  is  going  to  last — 
whether  it  does  not  constitute  in  a 
measure  the  business  left  over  when 
the  slump  came  last  August.  There  were 
many  prospects  at  that  time  in  the  mood 
for  buying  who  were  frightened  off  by 
general  conditions  and  who,  with  the 
cut  in  Ford  prices  the  following  month, 
felt  that  they  might  as  well  wait  a  while 
to  see  how  far  prices  would  be  cut. 

The  used  car  market  is  good ;  probably 
as  good  as  it  was  in  the  first  two  months 
of  last  year. 

The  truck  market  is  not  good.  Chi- 
cago profited  slightly  from  the  good 
roads  show,  but  until  business  conditions 
throughout  the  city  show  a  more  appre- 
ciable improvement  truck  distributors  do 
not  see  that  there  will  be  any  forward 
movement  in  their  lines. 


SELLS  30  TRUCKS  IN  OHIO 

DETROIT,  March  lfi— Substantiating 
optimistic  reports  of  improvement  in  the 
truck  industry,  the  Commerce  Motor  Car 
Co.  reports  that  one  roadman  brought 
in  this  week  orders  for  30  trucks  from 
the  Ohio  territory,  including  13  from 
Cleveland,  nine  from  Columbus  and  six 
from  Toledo.  Factory  production  sched- 
ules are  being  increased  daily  and  offi- 
cers of  the  company  declare  prospects 
are  bright  for  restoration  of  a  normal 
lire  war  business  by  May  1. 
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SHOWS 

Mar.  19-26 — Detroit,  Annual 
Automobile  Show,  Detroit 
Automobile  Dealers'  Ass'n, 
Morgan -Wright    Building. 

April  3-9 — Denver,  Annual  Auto- 
mobile  Show,   Auditorium. 

April  4-9 — Seattle,  Annual  Auto- 
mobile Show.  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 

FOREIGN  SHOW8 

Mar.  23-28— Witwatersrand  Ag- 
ricultural Show  Including 
machinery  and  motors 
sections. 

April,  1921— Sofia.  Bulgaria, 
Tractor  Trials,  under  the 
Bulgarian  Ministry  of 
Agriculture. 


Apr. 


20  -  May  5  —  Mexico  City, 
Mexican  Automobile  Show. 
National  Theatre  Bldg. 


May  28,  1921  —  Czecho-Sloval; 
International  Automobile 
Exposition  of  Cars. 
Trucks,  Tractors.  Motor- 
cycles and  Equipment 
Prague. 

May  28-June  8 — International 
Automobile  Exhibition, 
Basle,   Switzerland. 

June.  1921 — Reykjavik,  Iceland. 
Agricultural  Exhibition — ■ 
Agricultural  Machinery — 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

Oct.  5-16 — Paris,  France,  Paris 
Motor  Show.  Grand  Palais. 
Administration  de  l'Ex- 
position  Internationale  de 
l'Automobile,  51,  Rue  Fer- 
golSse.  Paris. 

Nov.  4-12  —  London,  British 
Motor  Show.  Society 
Motor   Mfrs.    and    Traders. 

CONVENTIONS 
May     4-7  —  Cleveland,     National 
Foreign    Trade   Council 


May  17-19 — Buffalo.  Convention 
of  Factory  Service  Mana- 
gers, Auspices  of  Service 
Committee,  N.  A.  C.  C. 

May  24-28  — West  Baden,  Ind.. 
Summer  Meeting  Society 
of  Automotive  Engineers, 
West  Baden  Springs  Hotel. 


Oct. 


12-14.  1921— C  h  1  c  ago 
Twenty-eighth  Annual 
Convention  National  Im- 
plement &  Vehicle  Ass'n. 


RACES 


18—  U 


Pa., 


n  t  o  w 

Speedway  Events. 
July  24 — Grand  Prix.  Le  Mans. 
Labor    Day — Uniontown,    Pa., 

Autumn  Classic. 

S.   A.    E.    MEETINGS 

Buffalo  section — April  19 — Paper 
on  "Carbureter  Perform- 
ance," by  F.  C.  Mock. 


Dayton  section  —  March  22  — 
.Symposium  on  Post  War 
Aeronautical   Progress. 

Dayton  section — May  3. 

Detroit  section — March  25— Dis- 
cussion of  "The  Relation 
Between  the  Industry 
and  the  Department  of 
Engineering  Research  of 
the  University  of  Michi- 
gan," by  Prof.  E.  A. 
White.  Detroit  Board  of 
Commerce. 

Metropolitan  section — April  1* 
—Paper  on  "Low  Grade- 
Fuel  Carburetion."  by  A. 
H.  Beach. 

Minneapolis  section  —  April  6  — 
Discussion  of  repair  equip- 
ment. 

Washington  section — April  1 — 
Aeronautical  Engineering; 
Session. 


Obregon  Takes  Position 

as  Mexican  Show  Head 

NEW  YORK,  March  14— The  presi- 
dency of  the  forthcoming  automotive 
show  in  Mexico  City,  which  will  be  held 
in  the  new  National  Theater  from  April 
20  to  May  5,  has  been  accepted  by  Gen- 
eral Obregon,  president  of  the  Mexican 
Republic.  General  Obregon,  in  accept- 
ing the  honor,  came  out  strongly  in  favor 
of  the  good  roads  movement  which  is  be- 
ing inaugurated  by  the  dealers  and  auto- 
motive interests  of  Mexico. 

Information  reaching  New  York,  both 
from  Mexico  City  and  from  the  manu- 
facturers of  automotive  equipment  in  the 
United  States,  lends  weight  to  the  belief 
that  the  exhibition  will  be  satisfactory 
from  every  standpoint.  Many  manufac- 
turers of  cars,  trucks,  tractors,  acces- 
sories and  equipment,  have  signified 
their  intentions  of  being  represented  and 
in  the  last  few  days  a  number  of  special 
exhibits  for  the  show  have  gone  forward. 

The  importance  of  the  show  is  two- 
fold. Mexico  at  this  time  is  one  of  the 
few  foreign  countries  which  has  not  suf- 
fered seriously  in  the  present  business 
depression.  Secondly,  the  Mexican  show 
is  among  the  first  in  the  Spanish- 
American  countries  in  which  the  manu- 
facturers of  North  America  have  co- 
operated strongly.  Several  other  show- 
ings have  been  held  in  South  America 
but  they  have  received  but  scant  atten- 
tion from  manufacturers. 


To  Make  Special  Survey 

of  Bethlehem  Affairs 

NEW  YORK,  March  16— Edward  F. 
McGuire,  vice-president  of  George  W. 
Goethals  &  Co..  an  experienced  automo- 
bile and  industrial  organizer,  has  been 
appointed  to  make  a  fresh  survey  of  the 
affairs  of  the  Bethlehem  Motors  Corp 
He  will  act  with  Clinton  E.  Wood,  the 
If  McGuire  deems  it  advisable 
he  will  undertake  a  vigorous  selling  pol- 
icy lookinir  toward  the  liquidation  of  the 
trucks    on    hand    within    the    next    three 


months  and  will  report  back  to  the  cred- 
itors his  conclusions  as  to  the  most  ad- 
vantageous course  to  pursue  in  refer- 
ence to  the  future  conduct  of  the  com- 
pany. 

A  committee  of  Bethlehem  Motors 
stockholders,  headed  by  B.  W.  Jones,  has 
sent  a  letter  to  stockholders  urging  them 
to  deposit  their  stock  under  a  protective 
agreement  in  the  hope  that  if  conditions 
in  the  industry  show  a  marked  change 
for  the  better  in  the  near  future  and  that 
if  adequate  working  capital  can  be  ob- 
tained, a  reorganization  or  adjustment 
will  improve  materially  the  present  sit- 
uation of  the  stockholders. 

Mid-West  Section  S.  A.  E. 
Studies  Ansted  Engine 

CHICAGO,  March  12— At  the  meeting 
of  the  Mid-West  Section  of  the  S.  A.  E., 
Chester  S.  Ricker  and  John  Moore,  con- 
sulting engineer  and  chief  engineer,  re- 
spectively, for  the  Lexington  Motor  Car 
Co.,  presented  a  paper  on  the  design  of 
valve  gear  and  engine  design  as  applied 
to  the  new  Ansted  engine  used  exclu- 
sively in  the  Lexington  car.  The  paper 
was  supplemented  with  moving  pictures 
showing  the  unique  production  methods 
used  in  the  construction  of  the  engine. 
The  "rocking  chair"  valve  motion  for 
the  operation  of  the  overhead  valves  was 
explained  by  the  use  of  an  animated 
moving  picture. 

The  results  of  a  complete  set  of  tests 
on  the  road  and  re-run  on  the  dynamo- 
meter under  duplicated  road  conditions 
were  also  presented  with  the  aid  of 
graphic  charts.  One  consideration,  the 
presence  of  several  humps  in  the  vacuum 
lines  showing  manifold  depressions,  was 
the  cause  of  a  long  discussion.  Mr.  Purdy 
of  the  Rayfield  Carbureter  Co.,  proposed 
several  possible  reasons,  but  by  a  series 
of  illustrative  examples  showed  that 
these  reasons  were  without  grounding, 
and   therefore  valueless. 

The  meeting  was  one  of  the  best  at- 
tended that  the  Mid-West  section  has 
ever  had,  about  125  members  and  their 
friends  being  present . 


Wood  Accepts  Challenge 
for  Motor  Boat  Cup  Race 

DETROIT,  March  15— "Gar"  Wood 
has  accepted  the  challenge  cabled  by  the 
Royal  Motor  Yacht  Club  for  the  Harms- 
worth  Trophy.  This  guarantees  the 
holding  of  the  foremost  motor  boat  rac- 
ing fixture  during  the  coming  season. 
For  the  first  time  in  the  history  of  inter- 
national motor  boat  racing  the  contest 
will  be  held  on  inland  waters,  as  the 
Motor  Boat  Club  of  America,  the  recog- 
nized club  in  the  United  States  govern- 
ing B.  I.  T.  matters,  has  awarded  the 
contest  to  the  Detroit  Yacht  Club.  The 
race  will  be  held  in  the  protected  waters 
of  Lake  St.  Clair  or  on  the  Detroit  River 
on  Sept.  3,  5  and  6. 

The  British  International  Trophy- 
event  will  follow  the  American  Power 
Boat  Association's  race  for  the  Gold  Cup 
and  One  Mile  Championships  of  North 
America,  which  will  be  held  on  Aug.  27, 
29,  30  and  31.  At  the  same  time  will  be 
held  the  first  of  the  new  Wood-Fisher 
Trophy  races  for  displacement  boats 
under  32  feet  in  length  equipped  with 
any  type  of  motor  of  a  piston  displace- 
ment not  exceeding  2150  cubic  inches. 


Atlanta  Show  Brings 

Southern  Sales  Spurt 

ATLANTA,  March  12— At  least  150 
sales  were  made  in  Atlanta  this  week, 
many  of  which  resulted  directly  from 
the  automobile  show.  Of  this  number 
about  50  were  retail  sales  while  many  of 
the  others  were  sales  to  new  dealers  se- 
cured throughout  the  southeastern  ter- 
ritory by  Atlanta  distributors  exhibiting 
at  the  show.  The  most  important  fea- 
ture of  the  show  lies  in  the  fact  that  it 
has  brought  the  dealers  back  to  optimism 
not  only  because  of  the  actual  sales  that 
were  made,  but  because  the  public  dis 
played  real  interest  for  the  first  time  in 
months  and  hundreds  of  prospects  were 
obtained.  Hundreds  of  dealers  from  the 
smaller  towns  visiting  the  show  left  im- 
bued with  greater  enthusiasm. 
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Things  To  Consider  If  You 
Would  Sell  Trucks 

There  is  much  more  to  the  selling  of  trucks  than  the 
mere  obtaining  of  dealers,  sending  salesmen  to  see 
prospects,  and  getting  the  name  on  the  dotted  line. 
There  still  remains  the  huge  problem  of  establishing 
a  motor  transportation  industry. 


A  MAN  who  has  given  more  than  20  years  of  a 
busy  life  to  the  study  of  the  motor  truck  and 
its  problems  said  recently : 

"It  is  my  belief  that  75  per  cent  of  the  motor  truck 
sales  to-day  have  been  misfits." 

Rather  startling  comment ! 

It  might  be  well  to  follow  this  motor  truck  student 
in  his  reasoning: 

"Salesmanship  has  so  far  been  based  upon  the  mo- 
tor. Every  manufacturer,  and  consequently  his 
salesmen,  have  been  anxious  to  place  their  motors  in 
the  hands  of  the  men  who  can  use  them.  This  desire 
has  been  so  overmastering  that  little  thought  has 
been  given  to  the  methods. 

"In  recent  years  some  salesmen  have  studied  the 
problems  that  the  trucks  were  called  upon  to  do,  but 
still  they  have  considered  that  problem  almost  entire- 
ly from  the  view  of  the  motor. 

"It  is  my  thought  that  the  truck  user  should  be 
sold  on  the  body,  or  in  other  words,  on  the  economy 
and  convenience  of  handling  his  particular  merchan- 
dise problem.  Once  the  salesman  sells  him  on  this 
problem,  the  buyer  will  not  care  much  about  the  mo- 
■:cept  to  be  assurer!  thai  it  is  a  worthy  piece  of 
machinery  and  is  suitable  to  move  the  bodies  that  he 
needs  to  handle  his  freight." 

The  above  is  condensed  from  the  beginning  of  a 
conversation  that   ran   well   into  an  entire  evening. 


It  ran  into  the  difficulties  of  the  very  large  trucks, 
the  danger  of  taxing  heavy  trucks  off  of  the  road,  the 
misuse  of  trucks  generally  and  finally  an  agreement 
of  all  concerned  that  the  solution  of  congestion,  heavy 
wheel  load  and  numerous  kindred  problems  lies  in 
putting  the  heavy  loads  on  more  wheels,  just  as  the 
railroads  have  solved  the  same  problem. 

This  solution,  of  course,  lies  in  the  trailer  or  the 
semi-trailer.  The  latter  was  greatly  favored  by  the 
persons  engaged  in  this  entirely  informal  conference. 

Another  thing  agreed  upon  was  this : 

The  greatest  handicap  the  truck  has  today  is 
the  waste  caused  by  the  misfit  sales.  Owing  to 
the  fact  that  the  truck  does  not  fit  the  job  it  is 
intended  for,  it  is  not  giving  the  efficient  service 
that  it  should.  Every  truck  that  is  not  giving 
this  efficient  service,  is  blocking  the  sale  of  other 
trucks. 

These  things  were  all  discussed  a  few  days  before 
Alfred  Smith,  former  governor  of  New  York  and 
later  Chairman  of  the  Board  of  the  United  States 
Trucking  Corp.,  spoke  before  the  National  Automo- 
bile Chamber  of  Commerce.  Smith  was  invited  to 
tell  to  the  men  who  make  the  trucks  the  troubles  of 
his  company.  It  was  interesting  to  note  that  he  said 
most  of  the  things  that  entered  into  the  conversation 
referred  to,  and  then  he  said  some  more.  Smith  out- 
lined for  the  truck  manufacturers  a  good  many  things 
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that  he  thought  they  would  have  to  do  before  the  truck 
becomes  a  truly  economic  transportation  medium  in  New 
York.  He  might  have  added,  but  he  didn't,  that  the 
problems  of  the  country  are  simply  intensified  in  New 
York  and  when  all  of  the  New  York  wrinkles  are  ironed 
out,  then  the  truck  industry  will  be  ready  to  go  ahead 
with  assurance. 

A  waste  of  truck  time  and  ability  is  the  great  in- 
efficiency Smith  saw  in  trucks  under  present  condi- 
tions in  New  York.  He  said  that  in  most  traffic  in 
lower  New  York,  the  horse  is  more  economical  than 
the  truck,  because  of  the  congestion.  It  is  a  lot  less 
expensive  for  a  horse  and  wagon  than  for  a  truck 
to  wait  for  a  shipment  at  a  pier. 

He  said  that  it  costs  his  company  about  $20  a  day  to 
operate  a  motor  truck  and  that  under  ordinary  condi- 
tions this  truck  loses  three  hours  or  more  a  day  waiting, 
so  that  the  charge  necessary  is  not  in  keeping  with  the 
service  rendered. 

The  remedy,  as  Smith  sees  it,  is  for  all  business  to  urge 
the  adoption  of  the  store  door  delivery  plan.  This  plan, 
he  said,  would  permit  the  efficient  use  of  trucks.  Trail- 
ers of  the  proper  variety  can  be  placed  upon  the  piers 
and  loaded  at  night,  so  that  in  the  morning  each  motor 
can  go  to  the  pier,  pick  up  a  capacity  load  and  depart  on 
its  errand  without  a  loss  of  time.  Under  the  present 
plan,  he  said,  it  is  often  the  case  that  the  piers  are  so 
jammed  with  trucks  and  horses,  each  outfit  calling  to  ob- 
tain a  small  shipment,  that  each  is  in  the  way  of  some 
other  vehicle  and  not  50  per  cent  of  them  leave  the  piers 
with  a  full  load. 

Why  the  Opposition 

He  said  that  the  opposition  to  the  store  door  delivery 
plan  is  now  confined  to  mercantile  establishments  that 
maintain  fleets  of  trucks  bearing  the  name  of  the  es- 
tablishment for  advertising  purposes,  and  that  for  this 
reason  the  owners  want  these  trucks  to  handle  all  of  the 
work.  Smith  did  not  say,  but  he  let  it  be  inferred  that 
he  considers  this  advertising  entirely  too  expensive  and 
that  the  motor  truck  industry  is  bearing  a  good  deal  of 
the  expense  in  the  reflection  that  the  truck  is  not  effi- 
cient. 

The  former  Governor  said  that  he  had  been  a  good 
deal  impressed  by  accounts  of  the  freight  handling  job 
in  Cincinnati,  where,  by  use  of  interchangeable  bodies, 
trucks  are  rendering  a  highly  efficient  service.  Just 
what  the  reasonable  radius  of  a  truck  haul  is,  he  said, 
could  not  be  measured  until  there  is  efficiency  in  han- 
dling the  freight.  No  one  would  dispute  the  efficiency 
of  the  truck  in  the  measure  of  covering  ground  as  against 
the  horse.  Nor  would  any  one  argue  the  expense  of 
maintaining  idle  equipment  in  dull  times.  He  said  that 
during  the  recent  dull  weeks  his  company  had  been  main- 
taining between  400  and  500  idle  horses.  When  he  saw 
the  feed  bills,  he  earnestly  wished  that  the  entire  equip- 
ment had  been  motorized,  but  when  traffic  demands  are 
strong  again,  he  would  be  thankful,  because  of  the  con- 
gestion in  the  streets,  that  he  had  horses. 

After  his  talk  Smith  was  asked  what  the  reduction  of 
traffic  would  be  under  the  store  door  plan.  The  ques- 
tioner said  that  he  had  been  informed  that  store  door 
delivery  in  Philadelphia  would  mean  the  elimination  of 
half  of  the  trucks  engaged  in  this  service.  Smith 
answered  that  he  believed  that  the  store  door  plan  would 
eliminate  at  least  half  of  the  traffic  in  the  streets  of 
lower  New  York. 

The  man  who  asked  this  question  is  one  of  the  en- 
thusiasts for  store  door  delivery.  He  realizes  that  the 
greatest  handicaps  to  the  sale  of  his  trucks  to-day  is  the 


lack  of  efficiency  of  service  due  to  conditions  over  which 
the  purchaser  of  the  truck  has  no  control. 

The  points  of  view  quoted  in  this  article  are  those  of 
men  who  have  given  thought  to  the  future  of  the  truck 
and  are  convinced  that  there  is  much  more  before  the 
manufacturers  as  a  group  to  prepare  the  way  for  proper 
selling  of  trucks. 

Just  at  this  point  in  the  writing  of  this  article  there 
came  to  the  desk  a  booklet  entitled  "Vocational  Selling 
as  Applied  to  the  Motor  Truck  Industry,"  published  by 
the  Duplex  Truck  Company.  In  this  book  are  many  ideas 
that  point  to  a  new  way  of  selling  trucks.  Indeed,  the 
idea  as  a  whole  is  newer  than  many  will  realize. 

In  the  ten  years  of  development  of  motor  transpor- 
tation a  lot  of  men  have  been  bribed  by  money  and  prom- 
ises to  enter  the  truck  selling  field  because  they  had  suc- 
cessfully sold  something  else.  In  the  main  these  men 
have  not  been  examined  fully  as  to  their  fitness  as  truck 
salesmen.  Some  few  companies — the  Pierce-Arrow  is 
an  example — have  made  an  earnest  endeavor  to  educate 
their  salesmen  up  to  a  standard.  But  even  the  promoters 
of  these  educational  plans  will  admit  freely  that  they 
have  not  reached  their  ideal. 

Idea  Not  Always  Working 

Some  companies  have  adopted  the  transportation  and 
even  the  vocational  idea  in  the  selling  of  trucks.  It  is  no 
criticism  of  this  idea  of  selling  trucks  to  state  that  a 
salesman  for  one  of  the  companies  that  is  pioneering  in 
this  idea  has  within  the  last  few  days  lost  a  sale  to  a 
rival  because  he  tried  to  sell  the  truck  as  a  machine, 
while  the  salesman  for  a  much  less  widely  known  truck 
put  in  his  equipment  on  the  transportation  basis. 

But  to  get  back  to  this  booklet  on  Vocational  Selling. 
Some  paragraphs  can  very  well  be  quoted  here: 

"We  have  spent  too  much  time  telling  about  spark 
plugs,  axles,  transmissions,  etc.,  instead  of  showing 
the  buyer  the  real  results  to  be  obtained  by  the 
proper  use  of  the  motor  truck." 

Especially  the  PROPER  part  of  it. 

It  is  the  improper  use  of  motor  trucks  that  has  hurt. 
Too  many  men  have  not  realized  the  heavy  losses  that 
would  come  to  them  as  a  result  of  congestion  over  which 
they  have  no  control.  Not  being  warned  on  this,  they 
have  attempted  to  make  an  entirely  improper  use  of  the 
motor  truck;  they  have  lost  money  and  have  become  ad- 
herents of  the  horse-drawn  vehicle — condemning  the  mo- 
tor truck  utterly. 

Right  here,  let  it  be  added  that  it  is  worse  than  foolish 
to  sell  a  truck  where  it  does  not  belong.  In  a  recent  con- 
versation with  a  motor  truck  sales  manager,  the  devel- 
opment of  the  TEC  truck  was  referred  to.  This  is  a  com- 
bination industrial  and  street  truck.  It  is  on  the  lines 
of  the  well  known  electric  truck  that  is  so  much  used  in 
large  plants  and  warehouses.  The  freight  is  loaded  on  a 
platform,  the  surface  of  which  is  only  27  in.  from  the 
ground.  The  truck  backs  under  this  platform  and  car- 
ries it  and  the  freight  to  the  destination  and  sets  it 
down  perhaps  in  the  storage  warehouse,  without  re- 
handling.  There  is  nothing  radically  different  about 
this  truck  from  other  industrial  trucks  except  the  size — 
5000  lb.  freight  capacity — and  the  wheels  equipped  for 
street  use. 

The  sales  manager  referred  to,  markets  road  trucks. 
He  hailed  the  new  type  as  a  much  needed  piece  of  equip- 
ment. He  said  that  it  would  relieve  his  trucks  of  a  great 
amount  of  unprofitable  work.  He  cited  this  example. 
In  New  York  there  is  a  large  amount  of  heavy  traffic 
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for  short  distances.  Aside  from  the  combined  ware- 
house and  street  problem,  he  pointed  to  the  fact  that 
in  New  York  bricks  are  unloaded  on  the  bank  of  the 
Hudson.  Many  of  them  are  used  within  a  mile  or  so  of 
the  dock.  Road  trucks  have  been  used  uneconomically 
for  this  haulage.  There  are  several  points  involved: 
first,  the  loading  of  heavy  material  on  a  high  truck  plat- 
form; second,  the  necessity  of  the  truck  standing  while 
it  is  loaded  and  unloaded;  third,  the  congestion  that  de- 
lays the  large  equipment  that  would  not  so  seriously 
check  a  smaller  vehicle. 

The  important  point  is  this:  The  truck  salesman 
welcomed  this  innovation  in  truck  transportation 
because  it  would  relieve  his  trucks  of  business  that 
is  likely  to  create  prejudice  against  them. 

Again  quoting  from  the  booklet: 

"You  know  that  any  method  of  selling  must  bene- 
fit both  the  seller  and  the  buyer  if  it  is  to  be  a  long- 
lived  method." 

That  is  very  important  but  too  obvious  for  discussion. 
It  has  not  been  the  basis  of  many  truck  sales. 

Frequently  the  booklet  calls  attention  to  the  fact  that 
transportation  problems  differ  and  the  information  that 
put  one  man  right  will  not  always  serve  for  another.  It 
tells  salesmen  that  in  the  home  office  are  many  transpor- 
tation analyses  and  that  some  of  these  will  doubtless  fit 
the  case  the  salesman  has  in  mind  IF  HE  WILL  WRITE 
AN   ACCURATE   DESCRIPTION  OF  THE   PROBLEM. 

Then  follows  a  grouping  of  all  known  truck  uses  into 
their  general  classification,  a  valuable  and  interesting 
document.  Forty-four  body  types  for  special  uses  are 
also  named. 

The  solicitation,  visitation  and  use  of  catalogues  and 
other  pertinent  subjects  are  discussed.  It  is  always 
kept  in  mind  that  it  is  not  the  chassis  alone  that  is  be- 
ing sold. 

Marketing  Not  Well  Planned 

To  properly  consider  the  details  entering  into  this 
problem  would  require  a  book — a  big  one.  Just  a  few 
general  remarks  in  conclusion. 

It  is  the  history  of  industry  that  manufacturers  fre- 
quently give  much  attention  to  the  building  they  occupy, 
even  greater  attention  to  the  design  of  the  article  they 
will  make  and  that  they  will  get  the  best  advice  on  finan- 
cing, and  then  they  will  pick  a  stranger  to  them  and  then- 
product  for  the  marketing  job. 

Frankly,  between  a  good  truck  and  an  ordinary  mar- 
keting department  and  an  ordinary  truck  and  an  excel- 
lent marketing  department,  the  writer  would  choose  the 
latter  combination.     The  best  truck  in  the  world  is  not 


much  benefit  to  humanity  or  to  business,  if  it  is  not 
properly  sold. 

Look  over  the  truck  list  and  draw  conclusions  as  to 
why  certain  trucks  and  companies  have  succeeded. 

Truck  marketing — in  the  main — has  been  done  very 
poorly.  Truck  advertising  has  been  entirely  uneconomi- 
cal— perhaps  crude. 

In  two  recent  monthly  magazines  there  was  an  example 
of  this: 

One  magazine,  which  has  absolutely  no  interest  in 
trucking  and  which  is  read  largely  by  society  folk, 
readers  of  good  literature  and  admirers  of  well- 
printed  pictures,  carried  four  full-page  advertise- 
ments of  trucks  at  say  $300  a  page. 

Another  magazine,  with  a  circulation  that  goes 
practically  100  per  cent  to  truck  users — some  of  them 
owners  of  large  fleets — had  only  seven  pages  of  ad- 
vertisements for  eight  trucks  at  $60  a  page.  The 
subscribers  of  the  latter  paper  average  about  10 
trucks  each  in-  actual  ownership. 

Think  of  the  truck  purchasing  power  of  these  two 
bodies  of  readers. 

One  of  the  most  popular  of  truck  advertising  mediums 
asserts  that  its  two  largest  classes  of  readers  are  lawyers 
and  doctors! 

Other  Important  Factors 

From  time  to  time  there  have  been  printed  in  Auto- 
motive Industries  articles  prepared  on  the  vocational 
basis,  reflecting  the  inquiries  of  business  papers  among 
their  subscribers.  These  would  appear  to  have  a  very 
direct  bearing  on  the  proper  marketing  of  trucks. 

As  to  the  life  of  the  truck  and  service — these  are  im- 
portant topics  in  themselves.  Such  studies  as  "The  First 
Fifty"  by  the  Pierce-Arrow  Motor  Car  Co.  and  the  "Roll 
Call"  figures  by  The  White  Co.  should  have  a  great  in- 
fluence in  the  arguments  made  for  worthy  trucks.  There 
are  many  other  companies  that  can  tell  a  similar  story  of 
their  early  vehicles. 

Recently  an  engine  builder  in  discussing  service  said 
that  his  company  was  forced  to  enter  this  field  to  pro- 
tect their  engines  in  "orphan  trucks"  and  trucks  that 
were  not  properly  serviced. 

Just  the  other  day  a  notice  was  sent  out  that  a  factory 
service  manager  had  been  "promoted"  to  sales  manager. 
It  would  seem  that  this  was  turning  the  thing  around. 
Certainly  a  man  with  a  sales  experience  should  better 
realize  the  need  of  service  than  any  one  else  around  the 
factory,  and  certainly  the  man  with  the  responsibility 
on  his  shoulders  for  all  of  the  trucks  the  company  had 
ever  made  should  be  more  important  to  the  organization 
than  the  man  whose  obligation  rests  with  current  pro- 
duction— as  do  the  obligations  of  many  sales  managers. 


Cam  Design 


CAMS  are  rotating  or  oscillating  pieces  of  mechan- 
ism having  specially  formed  surfaces  against  which 
a  follower  slides  or  rolls  and  thus  receives  a  reciprocat- 
ing or  intermittent  motion  such  as  cannot  be  generally 
obtained  by  gear  wheel  or  link  motions.  Cams  are  a 
familiar  form  of  mechanism  in  the  automobile  industry, 
but  there  are  probably  few  automotive  engineers  who 
realize  the  great  variety  of  cams.  Prof.  Franklin  De 
Ronde  Furman  in  his  Cams,  Elementary  and  Advanced 
(John  Wiley  &  Sons,  Inc.)  distinguishes  between  the  fol- 
lowing types:  Radial  or  disk  cams,  side  or  cylindrical 
cams,    conical    cams,    spherical    cams,    periphery    cams, 


plate  cams,  heart  cams,  frog  cams,  mushroom  cams, 
plate  groove  cams,  wiper  cams  and  rolling  cams.  The 
book  referred  to  contains  eight  sections  of  which  the 
first  five  were  printed  four  years  ago  under  the  title 
Elementary  Cams.  Displacement,  velocity  and  accelera- 
tion diagrams  are  given  for  a  large  variety  of  cams 
applicable  to  internal  combustion  engines,  together  with 
outlines  of  the  cams  giving  these  curves.  Much  of  the 
material,  however,  applies  to  cams  for  other  classes  of 
work.  The  processes  of  design  illustrated  are  mostly 
graphical  and  are  readily  followed  by  practical  shopmen 
and  draftsmen,  as  well  as  by  technical  students. 
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To  Produce  New  Eight-Cylinder  Engine 
for  Use  in  Oldsmobile  Chassis 


Engine  will  be  produced  in  quantity,  using  new  tool  equipment  espe- 
cially designed  for  the  purpose.  Cylinders  will  have  rolled  finish  in 
place  of  ground  surface.  Blocks  and  heads  to  he  interchangeable.  Pres- 
sure lubrication  and  high  speed,  two-  bearing  crankshaft  among  features. 

By  J.  Edward  Schipper 


FROM  the  engineering  and  production  standpoints 
tne  new  eight-cylinder  Oldsmobile,  known  as  Model 
47,  contains  a  number  of  interesting  features.  As 
this  car  is  to  be  the  quantity  job  of  the  Olds  factory,  and 
the  engine  is  to  be  turned  out  in  a  plant  specially  tooled 
up  for  the  purpose,  it  will  undoubtedly  be  produced 
under  conditions  of  unusual  economy.  More  than  $1,500,- 
000   was   spent   on   new   tool   equipment    for  the   engine. 

The  chassis  is  practically  identical  with  that  of  the 
four-cylinder  model,  but  the  new  engine  has  features 
making  for  low  labor  cost.  The  price  of  the  chassis 
equipped  with  touring  body  will  be  $1,695.  Considering 
that  the  car  is  equipped  with  a  four-passenger  sport 
body  with  genuine  leather  upholstery,  this  price  should 
certainly  make  a  strong  appeal  to  the  buyer. 

The  engine  is  of  conventional  V  type,  the  angle  be- 
tween the  blocks  being  90  deg.  The  cylinders  are  cast 
in  groups  of  four,  with  removable  cylinder  heads,  the 
major  portion  of  the  manifolds  being  integral.  With 
cylinder  dimensions  of  27s  by  41..  in.,  the  total  displace- 
ment is  233.7  cu.  in.  The  S.  A.  E.  horsepower  rating  is 
26.45,  but  the  horsepower  actually  developed  is  57  at 
2600  r.p.m.    The  engine  has  three  point  suspension. 

The  valve  passages  are  so  arranged  as  to  allow  of  a 
valve  inclination  of  6  deg.  17%  min.  toward  the  cylinder 
axis,  the  object  being  to  reduce  the  wall  surface  of  the 
combustion  chamber.  Another  noteworthy  feature  of  the 
cylinder  block  is  the  integral  intake  manifold.  Con- 
siderable study  has  been  given  to  gas  distribution,  the 
intake  being  notable  for  the  absence  of  abrupt  bends. 
The  diameter  of  the  intake  is  1  932  in.  Exhaust  pas- 
sages are  in  line  with  the  intake,  sweeping  around  in  an 
easy  curve  and  allowing  the  exhaust  to  be  carried  away 
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through  a  manifold  bolted  on  top  of  the  cylinder  block. 
The  exhaust  passages  lie  directly  over  and  cross  the 
intake  passages,  thus  heating  the  intake.  Cooling  water 
circulates  all  around  the  cylinder  bores  and  also  around 
the  intake  and  exhaust  manifolds.  Water  from  the 
pumps  enters  the  jacket  through  tubes  cast  as  part  of 
the  cylinder  blocks.  These  tubes  have  five  outlets,  three 
being  directly  opposite  the  spaces  between  the  cylinder 
barrels.  Bosses  are  cast  on  the  outside  of  the  tube  oppo- 
site the  three  center  outlets,  and  holes  are  drilled 
through  the  bosses  and  the  opposite  wall  of  the  tube, 
the  holes  through  the  bosses  being  afterward  plugged. 
This  is  done  to  insure  an  even  supply  of  water  to  all 
parts  of  the  jacket.  At  each  end  of  the  cylinder  block 
a  wall  is  carried  out,  these  two  walls,  with  the  inspec- 
tion plate,  entirely  enclosing  the  valves. 

Cylinder  Bores  Rolled  to  Size 

Probably  the  most  interesting  feature  of  the  cylinder 
block,  however,  is  its  manufacture.  The  cylinders  are 
not  finished  by  grinding  in  the  usual  manner,  but  are 
rolled  to  their  finished  diameter.  By  this  method  of 
rolling  the  bores,  the  metal  inside  the  cylinder  is  slightly 
compressed,  giving  a  hard,  glassy  surface.  The  rolls 
surround  a  central  spindle,  the  assembly  thus  resembling 
a  roller  bearing;  each  single  roller  in  the  tool  is  care- 
fully gaged  so  that  the  entire  assembly  generates  an  ab- 
solutely true  cylinder.  This  is  made  to  the  true  size  of 
the  cylinder  bore.  In  a  previous  machining  operation 
from  0.0005  to  0.001  in.  metal  is  left  on  the  diameter  to 
be  compressed  by  rolling.  The  roll,  which  works  in  oil 
against  the  cylinder  surface,  compresses  the  metal  and 
the  process  is  said  to  give  greater  smoothness  of  surface 
land  greater  resistance  to  wear  than  can 
be  obtained  otherwise. 

The  two  cylinder  blocks  are  inter- 
changeable, in  spite  of  the  fact  that  one 
block  is  set  slightly  ahead  of  the  other. 
Semi-steel  is  employed  for  the  cylinder 
head,  which  contains  the  combustion 
chambers.  The  heads  for  the  four  cylin- 
ders are  a  single  casting,  with  combus- 
tion spaces  of  regular  form.  Bosses  are 
cast  on  this  head,  to  receive  the  compres- 
sion cocks  located  in  the  cylinder  axes, 
so  that  it  is  an  easy  matter  to  check  the 
timing.  The  spark  plugs  are  placed  in 
the  head  directly  over  the  intake  valves, 
so  that  the  inrushing  gas  will  tend  to  keep 
the  nlugs  clean  and  cool.  The  head  is  se- 
cured to  the  cylinder  by  fourteen  7/16-in. 


March  H,  1921 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


643 


cap  screws,  so  located  that  all  will  be  subjected  to 
substantially  'equal  strain  by  the  explosion  pressure. 
The  right  and  the  left  cylinder  heads  are  interchange- 
able. 

The  piston  is  a  cast  iron,  three-ring  type  with  a  plain 
skirt,  the  third  ring  groove  being  beveled  on  the  lower 
surface  and  holes  drilled  at  45  deg.  to  drain  the  oil  back 
to  the  crankcase.  The  weight  of  this  piston  is  15  oz., 
and  in  assembling  the  pistons  are  selected  so  all  eight 
in  one  engine  vary  but  slightly  from  a  fixed  standard. 
The  piston  is  fitted  with  a  hollow  piston  pin  of  21  32  in. 
diameter,  locked  in  the  boss  by  a  tapered,  pointed  locking 
pin  which  is  itself  locked  against  looseness.  The  rings 
are  3  16  in.  wide  and  are  fitted  closely  in  the  grooves. 
The  minimum  clearance  between  the  piston  and  cylinder 
bore  is  0.002  in.  and  the  maximum  .0025  in.  These  pis- 
tons and  the  light  rods  used  in  connection  with  them  are 
designed  to  make  possible  speeds  as  high  as  3500  r.p.m., 
although  the  engine  develops  maximum  power  at  2600 
r.p.m.  A  special  fixture  is  used  for  line  reaming  the 
piston  bosses  square  with  the  barrel  of  the  piston,  and 
both  ends  of  the  connecting  rods  are  machined,  so  there 
is  no  possibility  of  misalignment. 

I-beam  section  connecting  rods  are  employed,  the  sec- 
tion being  constant  throughout  the  length,  measuring 
13  16  in.  in  depth,  %  in.  in  width  and  3,32  in.  in  thick- 
ness. The  upper  end  of  the  rod  is  bushed.  The  rods 
are  of  high  carbon  steel  and  are  heat-treated  to  a  Bri- 
nell  reading  of  180  to  215. 
Two-Bearing  Crankshaft  Used 

The  crankshaft  is  forged  of  1045  S.  A.  E.  steel  and  is 
of  the  two-bearing  type.  Owing  to  the  small  bore  and 
the  use  of  block  cylinders  the  crankshaft  is  unusually 
compact,  allowing  a  stiff  shaft,  although  only  two  main 
hearings  are  employed.  Tests  indicate  that  the  shaft  is 
free  from  whip  up  to  3500  r.p.m.  Counterbalances  are 
welded  solidly  to  the  shaft  and  the  finished  shaft  is  put 
in  both  static  and  running  balance.  When  the  crank- 
shaft is  being  balanced  the  oil  holes  of  the  shaft  are 
filled  with  oil,  and  the  oil  pipes,  which  are  curved  on  the 
cheeks  of  the  crank,  are  in  place.  This  means  that  the 
rrankshaft  is  balanced  under  running  conditions,  and  by 
this  method  it  has  been  possible  to  eliminate  perceptible 
periodic  vibrations  throughout  the  speed  range  of  the  en- 
gine. At  the  rear  end  of  the  crankshaft  are  three  spiral 
grooves  leading  from  the  oil  thrower,  to  turn  back  any 
oil  which  would  otherwise  tend  to  work  out  at  this  point. 

Forward  of  the  timing  gear  pinion  is  a  helical  gear 
which  operates  the  two  water  pumps  through  a  cross- 
shaft.  To  the  forward  end  of  the  crankshaft  is  keyed 
a  pulley  which  furnishes  the  drive  for  both  the  fan  and 
the  generator.  The  section  of  the  crankshaft  webs  in- 
creases progressively  from  the  pins  to  the  axis  of  the 
shaft.  The  curved  oil  pipes  secured  to  the  webs  carry 
the  oil  from  No.  1  to  No.  2  throw  on  one  side  of  the 
haft,  and  from  No.  3  to  No.  4  throw  on  the  other  side. 
This  arrangement  overcomes  interference  with  oil  flow 
due  to  centrifugal  action  and  it  also  obviates  the  neces- 
sity lor  drilling  the  cheeks.  The  oil  holes  feeding  the 
connecting  rod  bearings  are  drilled  on  the  inside  sur- 
of  the  crankpins,  so  that  the  centrifugal  force 
will  cause  the  oil  to  pass  over  the  entire  surface  of  the 
bearing.  It  is  claimed  that  when  the  oil  hole  is  on  the 
outside  of  the  crankpin,  the  oil  is  whirled  directly  out  of 
the  bearing  and  into  the  cylinder  bores,  where  it  is 
picked  up  by  the  piston3  and  much  of  it  needlessly  burned 
or  oxidized.  This  is  said  to  be  one  of  the  factors  tend- 
toward  oil  economy  in  these  engines. 

The  rear  main  bearing  measures  2's  \  :'.  ■">  16  in.,  the 
front.  2'«  x  2  27  32  in.    The  bearings  are  of  the  babbitt- 


Three-quarter  rear  view  of  powerplant 

lined,  bronze  back  type,  the  specification  for  the  lining 
metal  being  90  to  92  per  cent  tin,  4  to  5  per  cent  anti- 
mony, 4  to  5  per  cent  copper,  and  0.20  per  cent  maximum 
lead.  The  connecting  rod  bearings  are  2%  in.  in  diam- 
eter by  2  11/32  in.  in  length. 

High  tungsten  steel  is  used  for  the  exhaust  valves 
and  low  tungsten  for  the  inlet.  These  valves  are  tulip 
shaped,  to  reduce  the  resistance  to  gas  flow.  The  valves 
have  1  7/16  in.  diameter  heads  and  9/32  in.  diameter 
stems.  The  clear  diameter  of  opening  is  1  9/32  in.  Roller 
cam  followers  are  fitted  to  the  valve  tappets.  Each  valve 
is  operated  by  an  independent  cam,  this  being  made  pos- 
sible by  setting  one  block  slightly  forward  of  the  other. 

Valve  Details 

The  valve  springs  have  ten  live  coils  and  exert  against 
the  cams  when  the  valve  is  closed  a  pressure  of  66  lb., 
which  is  sufficient  to  cause  the  valves  to  follow  the  cam 
contour  at  maximum  speed.  The  valve  springs  are  63/64 
in.  outside  diameter  and  are  tested  by  compressing  from 
a  free  length  of  3%  in.  to  a  closed  length  of  1%  in.  The 
spring  must  allow  of  this  compression  without  taking  a 
permanent  set.  The  valve  spring  is  held  in  place  by  a 
retainer  which  rests  on  a  split  collar  fitted  into  a  recess 
on  the  valve  stem.  This  collar  is  hardened  to  90  points 
scleroscope  and  forms  an  efficient  locking  device.  The 
valve  tappets  are  9/16  in.  in  diameter  by  2%  in.  in  length 
and  Work  in  a  guide  which  forms  a  bearing  from  the 
center  line  of  the  roller  right  to  the  end  of  the  tappet. 
Nickel  steel  is  the  material  used  for  the  tappet,  and  it  is 
heat-treated  to  50  to  55  scleroscope. 

The  valve  adjusting  screw  is  :;K  in.  in  diameter  and  is 
heat-treated  to  glass  hardness.  The  cam  roller  is  ;:  i  in. 
in  diameter  by  '  i  in.  wide  and  is  hardened  to  75  to  85 
scleroscope.  The  pin  on  which  this  roller  runs  is  driven 
into  the  valve  tappet  and  is  also  hardened. 

The  camshaft,  with  its  sixteen  integral  cams,  is  a  very 
interesting  drop  forging.  The  cams  are  of  the  constant, 
acceleration  and  deceleration  type  and  have  a  base  line 
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clearance  of  0.006  in.  on  both  exhaust  and  inlet.  The  lift 
of  the  cams  is  0.2928  in.  The  camshaft  is  1 1/16  in.  in 
diameter  and  runs  in  three  bearings,  the  center  bearing 
being  split  to  permit  easy  assembly.  The  thrust  on  the 
camshaft  is  taken  up  at  opposite  ends  of  the  front  bear- 
ing, a  flange  being  on  the  inside  end  of  this  bearing  and 
the  timing  gear  hub  on  the  opposite  end.  At  the  rear 
end  of  the  camshaft,  near  the  center  of  the  rear  bearing, 
a  15-tooth  helical  gear  is  pressed  onto  the  shaft.  This 
gear  meshes  with  the  distributor  shaft  gear.  On  the 
distributor  shaft  is  mounted  another  gear  which  drives 
the  oil  pump  shaft,  also  at  half  engine  speed. 


The  timing  of  this  engine  is  as  follows:  Inlet  opens 
4%  deg.  after  top  dead  center  and  closes  42  deg.  after 
lower  dead  center;  exhaust  opens  45  deg.  before  lower 
and  closes  3%  deg.  after  upper  dead  center. 

The  oil  pump  is  located  in  the  base  of  the  oil  pan  and 
is  of  the  conventional  gear  type.  Both  gears  have  eleven 
teeth,  10  pitch,  and  have  a  face  1  in.  wide.  These  gears 
are  straight  spur  type,  whereas  the  driving  gears  are 
of  the  helical  type  and  have  fifteen  teeth  of  14  pitch 
with  a  20  deg.  angle.  The  timing  gear  on  the  crank- 
shaft is  of  the  helical  type  and  has  thirty-two  teeth  of 
10  diam.  pitch,  with  a  22  deg.  30  min.  angle  of  helix.  The 
timing  gear,  which  is  mounted  on  the  camshaft,  has  six- 
ty-four teeth. 

The  crankcase  is  made  of  aluminum,  its  sides  extend- 
ing down  41/4  in.  below  the  center  line  of  the  crankshaft. 
These  sides  are  ribbed  and  form  a  bridgework.  The 
cylinder  blocks  are  bolted  to  the  crankcase  by  ten  7  16- 
in.  studs  each.  The  camshaft  bearings  are  located  di- 
rectly above  the  crankshaft  bearings.  A  cast  oil  pas- 
sage 34  in.  in  diameter  extends  the  whole  length  of  the 
crankcase,  its  function  being  that  of  an  oil  cooler.  The 
main  bearings  are  supported  by  box  section  ribs  and 
the  caps  are  bolted  to  the  bearings  by  means  of  four 
7  16-in.  studs.    The  oil  pan  is  also  of  aluminum. 

The  two  water  pumps  are  carried  on  the  front  gear 
cover  and  they  are  so  located  as  to  line  up  with  the  par- 
ticular block  which  they  supply.  They  are  driven  at 
crankshaft  speed  and  their  impellers  are  of  the  inclosed 


Longitudinal  section  through  engine  and  clutch 
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vane   type   which   eliminate   wall    friction   in  the   pumps. 

Oiling  is  by  pressure  feed.  The  oil  is  first  strained 
through  a  large,  fine-mesh  screen  into  the  oil  pan;  from 
there  it  passes  through  the  oil  pump  which  is  located  in 
the  base  of  the  oil  pan  toward  the  rear,  and  is  then  de- 
livered through  a  pipe  in  the  bell  housing  to  the  top  main 
oil-way  cast  in  the  crankcase.  Here  some  of  the  oil 
branches  off  to  the  rear  main  bearing,  while  the  main 
stream  passes  along  the  top  of  the  crankcase  and  then 
down  a  drilled  hole  to  the  front  main  bearing.  Here  it 
enters  the  hollow  crankshaft  and  flows  along  the  center 
of  the  shaft  and  up  through  the  web  to  No.  1  bearing. 
Thence  it  is  carried  through  an  arc-shaped  pipe  con- 
centric with  the  crank  axis  to  No.  2  bearing.  At  No.  2 
bearing  the  smaller  stream  which  comes  in  at  the  rear 
bearing  is  met.  At  the  rear  bearing  there  is  a  relief 
valve  discharging  to  the  crankcase.  A  small  hole  in 
the  crankshaft  supplies  the  front  pump  gears  and  tim- 
ing gears  with  oil,  and  the  rear  camshaft  bearing  is  sim- 
ilarly supplied  from  the  top  main  oil  channel. 

The  weight  of  the  second  unit  power  plant  turned  out 
in  regular  production  is  714  lb.  This  includes  the  en- 
gine with  generator,  starter,  carbureter,  wires  and 
header,  fan,  clutch,  transmission,  pedals,  5  qt.  oil  in 
motor  and  oil  in  transmission. 
Motor  minus  clutch  and  transmission  weighs..      606  lb. 

Transmission  filled  with  oil  weighs 82  lb. 

Borg  &  Beck  clutch  weighs 26  lb. 

Motor  alone  without  oil  weighs 597^   lb. 

The  clutch  used  is  a  Borg  &  Beck  10-in.  The  gearset 
is  of  the  selective  type  and  has  three  speeds  forward 
and  one  reverse.  The  second  speed  ratio  is  1.736  to  1 ; 
the  first  speed,  3.525  to  1,  and  the  reverse,  3.966  to  1, 
with  a  4  2/3  to  1  reduction  on  the  rear  axle.    The  gears 


Horizontal  section  through  cylinder  block,  showing 
water  inlets  and  inlet  manifold 


are  of  6-8  pitch.  The  drive  from  the  transmission  is 
taken  through  a  Spicer  universal  joint  encased  in  a  ball 
housing  connected  to  the  end  of  the  torque  tube. 

The  rear  axle  is  of  the  three-quarter  floating  type  and 
is  of  Oldsmobile  design  and  manufacture.  The  axle 
pinion  shaft  is  carried  on  ball  bearings  of  liberal  size. 
A  Hyatt  roller  and  a  thrust  bearing  are  fitted  on  both 
sides  of  the  differential.  The  end  bearings  on  this  shaft 
are  of  the  regular  Hyatt  type. 

The  front  axle  is  of  I  section  and  the  wheels  are  car- 
ried on  radial  ball  bearings.  The  king-bolts  are  1  in. 
diameter.  There  are  oil  cups  on  the  king  bolts  and 
Alemite  grease  connections  are  fitted  to  the  tie  rod 
bolts.  The  front  springs  are  2  in.  wide  by  36  in.  long 
and  have  8  plates.  The  rear  springs  are  semi-elliptic, 
underslung,  2a4  in.  wide  by  54  in.  long  and  have  9  plates. 


Two  transverst  sections  through  engim 
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Assembly,  gear  cover,  water  pitmji  and  shaft 


Both  front  and  rear  springs  are  so  designed  as  to  be  fiat 
under  the  rated  load  of  the  car. 

A  split  nut,  semi-reversible  type  steering  gear  is  fitted. 
The  steering  column,  mounted  on  the  left  side,  is  nickel 
finished  and  rigidly  braced  to  the  instrument  board.  A 
corrugated  walnut  steering  wheel  is  used,  the  diameter 
being  18  in. 

The  seats  on  the  "Pacemaker"  four-passenger  are  am- 
ply wide.  The  dimensions  of  the  front  cushions  are  as 
follows:  Depth,  I8V2  in.;  width,  38  in.;  thickness.  5% 
in.  rear  and  6V2  in.  front.  The  rear  cushion  has  a  depth 
of  19V2  in.;  width,  40  in.;  thickness,  8  in.  front  and  6 
in.  rear.  These  cushions  have  the  conventional  springs 
and  are  covered  with  fine  grained,  bright  finish,  black 
leather,  French  plaited.  They  are  stuffed  with  a  No.  1 
4-oz.  cotton  batt.  The  upholstery  on  the  rear  seat  back 
is  about  9  in.  deep,  and  on  the  front  about  6  in.  The 
cushions  are  kept  in  place  by  smoothly  finished,  black 
enameled,  round  edged  retainers. 

All  open  cars  will  be  fitted  with  straight  side  32  by 
4-in.  tires,  the  rear  tires  being  nonskid,  while  on  the 
closed  cars  32  by  4-in.  cord  tires  are  used.  The  weights 
of  the  four-passenger  car  with  14  gal.  of  gasoline,  1% 
gal.  of  oil,  water  and  one  spare  cord  tire  is  2970  lb.,  of 
which  1360  lb.  is  at  the  front  and  1605  at  the  rear. 


A  Shock  Compensator  for  Shaft  Drives 


A  SHOCK  compensator  designed  by  Richard  T.  Cooke,  for 
insertion  in  the  propeller  shaft,  to  relieve  the  shocks 
coming  on  the  mechanism  of  an  automobile  or  motor  truck 
when  the  clutch  takes  hold  too  rapidly,  is  to  be  manufac- 
tured by  the  Hartford  Automotive  Parts  Co.  The  device 
consists  of  a  cylinder  filled  with  oil,  in  which  there  is  a 
shaft  having  two  paddles  or  vanes  formed  integral  with  it. 
There  are  also  within  the  cylinder  two  partition  walls  di- 
viding the  cylindrical  chamber  into  two  compartments. 
There  are  two  passages  in  each  of  these  partitions,  one  a 
very  restricted  one  through  which 
the  oil  can  flow  in  both  directions,  but 
only  at  a  comparatively  slow  rate ;  the 
other  controlled  by  a  check  valve,  so 
that  oil  can  flow  through  it  only  in  one 
direction,  but  quite  rapidly.  The  pad- 
dle shaft  is  the  driving  member  and 
the  housing  the  driven  member. 

When  the  clutch  is  disengaged  a 
coiled  spring  between  the  housing 
and  the  flange  on  the  driving  shaft  keeps  the  pad- 
dle and  the  housing  in  the  relative  position  indicated 
by  "neutral  position"  in  the  cross  sectional  view,  there 
being  then  no  torque  transmitted  through  the  device. 
When  power  is  applied  by  letting  in  the  clutch,  the  tor- 
sional force  of  the  spring  will  be  overcome  and  the  oil  will 
be  forced  through  the  fine  passage  from  one  compartment 
of  the  housing  to  the  other,  thus  causing  the  paddle  shaft 
and  housing  to  gradually  assume  the  relative  position  indi- 
cated in  the  drawing  by  "driving  position."    The  action  is 


similar  to  that  of  a  door  check.  Angular  motion  of  about 
three-eighths  of  a  turn  in  the  propeller  shaft,  or  from 
three-eighths  to  two  turns  of  the  engine,  depending  upon 
the  gear  reduction  in  the  transmission,  occurs  before  the 
drive  is  positive.  During  this  period  a  marked  cushioning 
effect  is  said  to  take  place.  A  device  of  this  kind  should 
prove  particularly  valuable  on  heavy  motor  trucks,  owing 
to  the  great  inertia  of  the  mass  to  be  accelerated  when 
changing  to  a  higher  speed.  The  device  is  said  to  prevent 
axle  and  other  driving  part  breakage  due  to  sudden  appli- 
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Assembly  of  compensator,  propeller  shaft  and  universal  joints 


cation  of  power.  It  is  claimed  that  the  flexibility  provided 
in  the  drive  by  the  device  makes  gear  changing,  as  in 
traffic,  much  less  frequent  and  that,  when  desired,  even  a 
truck  of  medium  weight  can  be  started  in  second  or  third 
gear  without  undue  clutch  slippage. 

A  fluid,  the  viscosity  of  which  does  not  change  to  any 
great  extent  with  ordinary  changes  in  atmospheric  tem 
perature,  can  be  used  in  the  compensator  if  desired.  While 
the  fluid  chamber  is  so  packed  as  to  prevent  leakage  of  the 
damping  fluid,  even  the  loss  of  all  the  fluid  will  not  prevent 
operation  of  the  car,  though  in  that 
case  the  cushioning  effect,  except  for 
that  due  to  return  spring,  will  be  lost. 
It  will  be  seen  from  the  cut  that  the 
shaft  is  well  supported  in  long  bear- 
ings in  the  flanged  ends  of  the  cylin- 
drical casing  so  that  transverse  play 
is  inappreciable.  By  this  means  the 
possibility  of  the  assembly  running 
out  of  true  is  virtually  eliminated. 
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British  Light  Car  Becoming  Increasingly 
Popular  Because  of  Its  Economy 

The  high  grade  four  seater  with  an  engine  of  about  100  cu.  in.  dis- 
placement selling  at  about  $3,000  is  now  recognized  as  a  permanent  and 
practical  tvpe — one  making  a  wider  appeal  to  British  buyers  than  any 
other  tvpe.  First  cost  less  important  than  economy.  Owners  soon 
learn  to  change  gear  frequently  and  almost  unconsciously. 

By  M.  W.  Bourdon 


SINCE  the  Olympia  Show  of  1919  the  light  car  in  Great 
Britain  has  developed  very  appreciably.  It  is  no  longer 
only  a  two-seated  runabout  with  an  engine  of  about 
60-70  cu.  in.  displacement,  but  has  become  also  a  practical 
four-passenger  vehicle  with  an  engine  of  90-100  cu.  in. 
The  two-seater  is  still  very  popular,  but  its  limitations  in 
certain  directions  have  been  eliminated  and  only  in  a  few 
instances  has  it  the  cramped  accommodation  of  a  year  ago. 

As  it  is  growing  in  chassis  and  engine  dimensions  so  is 
the  light  car  increasing  in  popularity  and  scope.  It  is  gen- 
erally admitted  that  the  feature  of  the  recent  London  Show 
was  the  light  four-seated  car,  and  it  is  safe  to  say  that  no 
British  maker  of  this  type  having  a  standing  in  the  in- 
dustry is  other  than  satisfied  with  prospects  for  1921. 
There  were  approximately  50  firms  exhibiting  light  cars  of 
various  sizes,  but  the  type  which  is  making  the  widest 
appeal  is  restricted  to  about  half  that  number. 

It  is  very  difficult  to  generalize  on  the  technical  side  of 
the  light  car,  for  the  range  of  the  type  is  so  wide.  That 
is  to  say,  the  term  "light  car"  is  very  indefinite  and  is 
applied  simultaneously  to  the  four-seater  weighing  1800  to 
2200  lb.  and  to  miniature  two-seaters  with  motor  cycle 
practice  written  all  over  them.  The  latter  are  cycle  cars 
in  all  respects  except  name.  Between  these  two  extremes 
there  are  the  two-cylinder  horizontally  opposed  •  or  Vee 
air-cooled  two-seaters  of  about  8  hp.  Of  this  section  there 
probably  is  none  so  good  or  at  all  events  so  popular  as  the 
little  Rover  at  anything  like  the  price  ($800)  ;  it  was  at  one 
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time  turned  out  as  fast  as  the  makers  could  get  bodies 
built,  about  40  per  w-eek. 

Next  comes  the  section  with  four-cylinder  water-cooled 
engines  of  60-70  cu.  in.  capacity,  the  original  of  the  gen- 
eral type.  In  this  class  are  the  10-hp.  Wolseley,  Singer 
Calthorpe,  A.  C,  and  others  which  have  or  have  not 
yet  established  their  reputations.  Finally,  there  is  the  sec- 
tion with  which  this  article  is  primarily  concerned.  It  is 
usually  looked  upon  as  a  new  type,  but  actually  it  was  rep- 
resented even  in  1914  by  the  10-hp.  Humber  with  an  engine 
capacity  of  approximately  100  cu.  in. 

It  is  in  this  last  section  where  development  is  most  ob- 
served. After  being  looked  upon  as  an  overgrown  and 
overloaded  miniature  car,  it  is  now  recognized  as  a  per- 
manent and  practical  type  and  as  one  making  a  wider  ap- 
peal to  buyers  than  any  other  size  of  car. 

The  light  four-seater  is  a  term  which  better  describes 
it  than  "light  car,"  for  although  the  chassis  is  quite  as 
often  fitted  with  a  "two-seated"  body  the  latter  generally 
has  accommodation  for  two  extra  passengers  in  a  more  or 
less  roomy  folding  rear  seat.  At  all  events,  the  chassis  is 
designed  to  carry  four  passengers,  which  the  original  and 
still  existing  light  car  chassis  was  not. 

A  general  idea  of  the  type  in  question  can  be  obtained 
from  a  knowledge  of  the  engineering  details  of  two  of  the 
best  examples,  wherein  design  varies  widely  without  affect- 
ing the  result  in  performance.  These  two  are  the  new 
12-hp.  Standard  and  the  small  (so-called  10-hp.)  Humbor. 
There  is  little  to  choose  between  them. 
The  12-hp.  Standard  has  a  four- 
cylinder  68  x  110  mm.  (2  11/16  x  4 
5/16  in.,  97.5  cu.  in.)  overhead  valve 
engine  with  push  rod  operation;  de- 
tachable head;  block  cast  cylinders 
mounted  on  an  aluminum  crankcase; 
thermo-syphon  water  circulation; 
magneto  ignition;  hollow  shaft  lubri- 
cation carried  up  to  the  wrist  pins 
and  valve  rocker  shaft;  dry  single 
disc  clutch;  separate  three-speed 
gear-set  with  right-handed  control 
lever;  open  propeller  shaft  with  fab- 
ric disc  joints;  overhead  worm  gear, 
3.83  to  1  ratio;  32  x  3 '  L-  in.  tires  on 
all-metal  hollow  spoked  wheels  and 
brakes  on  transmission  and  wheel 
drums.  The  wheelbase  is  108  in., 
track  48  in.  and  weight  2000  lb.  Elec- 
tric lighting  and  starter  are  fitted 
and  with  four-passenger  body  it  sells 
at  $3,200. 
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The  Enfield  Allday  three-speed  gearset  has  three-point  suspension 
and  is  extended  at  the  rear  to  enclose  an  expanding  transmission 
brake.    Two  flexible  disc  couplings  are  used  between  clutch  and  gearbox 


The  Humber  has  a  unit  power  plant  with  a  four-cylinder 
block  cast  detachable  L  head  engine,  65  x  120  mm.  (2.56 
x  4.73)  or  97.2  cu.  in.  displacement.  The  cylinder  block  is 
cast  as  a  unit  with  the  top  half  of  the  crankcase.  Trough 
and  splash  lubrication,  magneto  ignition  and  thermo-syphon 
water  circulation  are  used.  The  inverted  cone  clutch  is  en- 
closed, leather-faced  and  has  provision  for  running  in  oil. 
The  gear-set  has  four  speeds  with  the  control  lever  on  the 
right;  open  propeller  shaft  with  disk  and  sliding  block 
joints ;  straight  bevel  gear  4.33  to  1,  34  x  3%  in.  tires  on 
hollow  spoke  wheels;  transmission  and  wheel  brakes,  a 
wheelbase  of  106  in.,  a  track  of  55  in.  and  weighs  2200  lb. 
With  full  electric  equipment  and  four-passenger  body  it 
sells  at  $3,400. 

Another  example  is  the  10-hp.  Wolseley,  but  this  is 
usually  fitted  with  a  two-seated  body,  though  a  standard 
model  is  a  four-seater  with  a  narrow  (34-in.)  rear  seat, 
wide  enough  for  two  small-sized  adults  or  two  children;  it 
hardly  comes  into  the  Standard  and  Humber  class,  having 
a  smaller  engine  (2  9/416  x  3%  in.,  approximately  76.8  cu. 
in.)  and  is  very  much  overloaded  with  four  full-sized  pas- 
sengers. Nevertheless,  it  makes  a  big  appeal  at  $2,600  in 
the  two-seater  model,  for  with  its  over- 
head camshaft  the  engine  efficiency  is 
fairly  high.  The  three-speed  gear-set  is 
on  the  back  axle,  which  embodies  worm 
drive  with  a  ratio  of  5.1  to  1.  It  is  one 
of  the  best  if  not  the  best  sprung  of  its 
class,  having  quarter  elliptic  springs  fore 
and  aft,  as  against  the  semi-elliptics  all 
around  on  the  Standard  and  Humber. 

From  the  prices  quoted  it  will  be  real- 
ized that  these  are  not  cheap  cars  as  re- 
gards first  cost.  They  are  very  well 
finished  mechanically  and  otherwise. 

Where  the  light  four-seater  makes  its 
appeal  is  in  respect  of  economy  in  run- 
ning, ease  of  maneuvre  and  "handiness." 
It  runs  on  an  average  29  to  33  miles  to 
the  gallon  of  fuel,  when  driven  at  moderate 
speeds.  On  high  gear  and  level  roads  it 
has  a  maximum  speed  in  the  neighborhood 
of  50  m.p.h.  Oil  is  1500  to  2000  miles 
per  gallon  and  the  average  life  of  a  sot 
of  tires  is  10.000  to  12,000  miles. 

The  engine  efficiency  is  fairly  high.  The 
normal  speed  of  rotation   is  2000  to  2200 


r.p.m.,  but  speeds  higher  than  that,  in 
some  cases  3000  r.p.m.  and  over,  are 
reached  and  maintained  —  on  the  lower 
gears  especially — for  quite  long  periods  at 
full  throttle.  They  are  unquestionably 
high-speed  engines,  and  the  power  falls 
off  rapidly  below  1300-1400  r.p.m.  As  a 
result,  the  gear  shift  is  frequently  in  use 
and  this  as  much  as  anything  accounts  for 
their  fuel  efficiency  without  detracting 
seriously  from  the  approval  of  users. 

It  must  not  be  assumed  that  this  type 
of  car  is  appealing  only  to  those  buyers 
who  are  men,  or  women,  of  strictly  limited 
means,  though  these  were  the  class  of 
people  for  whom  it  was  originally  de- 
signed. The  light  four-seater,  with  either 
a  tonneau  or  a  folding  rear  seat  for  two 
of  the  passengers,  is  being  bought  in  in- 
creasing numbers  by  people  of  social  and 
financial  standing,  who  have  been  hard 
hit  by  the  excessive  income  tax  and  cost 
of  living  generally.  As  they  are  reducing 
their  domestic  staffs,  so  they  are  turning 
to  far  smaller  cars  than  those  with  which  they  at  one  time 
would  have  been  satisfied.  They  are  people  who  in  1914 
would  have  derided  any  neighbor  who  rode  in  a  car  of  less 
than  25  to  30  hp. ;  yet  now  they  take  pride  in  the  running 
and  appearance  of  their  little  10  or  12-hp.  four-seaters. 

Even  if- this  class  of  man  does  not  buy  a  small  car  for 
constant  or  sole  use,  he  probably  very  considerably  re- 
stricts the  mileage  of  his  larger  car  (which  quite  possibly 
is  a  Rolls-Royce)  and  uses  the  small  one  for  short  journeys 
for  economy's  sake.  His  wife  and  daughter  actually  pre- 
fer the  light  car  for  driving  themselves ;  they  find  it  handier 
and  easier  to  drive  than  a  large  one  and  quite  large  and 
presentable  enough  for  shopping  and  social  calls. 

But  the  small  car  makes  an  even  more  forcible  appeal 
to  the  man  of  no  particular  social  standing  and  of  some- 
what limited  means.  He  uses  it  quite  successfully  for  tour- 
ing and  week-end  runs.  He  can  carry  3  friends  with  light 
luggage  and  cover  200-250  miles  per  day  at  an  average 
speed  of  20  to  22  m.p.h.  exclusive  of  stops.  The  car  will 
climb  any  hill  on  low  gear;  does  not  overheat;  and  with 
its  well-upholstered  and  well-finished  body  is  almost  as 
comfortable  as  the  30-hp.   six-cylinder  car.     The  shorter 


Tli,'  ,mit  powerplant  of  one  of  the  lighter  type  cars  buili  by  the  manu- 
facturer of  bht    Douglas  motorcycle.     The  double  opposed  engine   is 
only  3%  by  3%  in.  but  has  electric  starting  and  lighting  generator 
and  magneto  ignition 
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Above — The  Lagonda  fourt-cylinder  2%  by  3%  in.  engine  is  one  of  the  few 

Ileitis!)    engines    with    superimposed    valres.      Note   construction    of   unit 

poiverplant    with   open   top  casing   for   flywheel  and  clutch 

Below — The  English  Hotchkiss  powerplant,  used  by  at  least  one  British 
light  >;ie  manufacturer*.     Note   method  of  mounting  the  storting  motor 


wheelbase  and  the  lighter  weight  do  not  enable  the  car  to 
run  as  smoothly  on  rough  roads  as  a  bigger  car  if  the  sunn 
average  spuds  are  attempted.  If  the  road  speed  is  reduced 
proportionately  to  the  car  size  there  is  very  little  to  choose 
between  one  and  the  other. 

But  the  majority  of  buyers  of  the  light  four-seater  want 
a  well-finished  car,  and  do  not  mind  paying  a  comparatively 
high  initial  price  so  long  as  it  runs  economically,  quietly 
and  without  pronounced  engine  vibration.  They  would 
prefer,  no  doubt,  to  run  more  on  high,  but  they  have  no 
great  objection  to  changing  gear.  They  soon  find  that  they 
are  compelled  to  use  the  gear  shift  very  frequently;  they 
dislike  it  at  first,  but  within  a  month  they  change  gear 
almost  as  unconsciously  as  they  operate  the  accelerator, 
and  usually  with  similar  quietude. 

An  original  drawback  to  these  little  cars  was  their 
susceptibility  to  carbon  deposit ;  they  have  quite  a  reason- 
able compression — from  70  to  80  lb.  per  square  inch  when 
new — and  yet  they  were  at  one  time  prone  to  "pink"  badly 
after  quite  a  small  mileage.  But  this  fault  has  been  over- 
come to  a  large  extent  by  the  experienced  makers  by  the 
use  of  scraper  rings  and  less  haphazard  lubrication,  and 
these  cars  will  now  run  3000  to  4000  miles  without  decar- 
bonizing. Local  overheating  was  another  cause  of  trouble. 
Running  as  they  do  for  long  periods  at  high  rates  of  speed 
with  full  or  nearly  full  throttle,  the  spark  plug  points  are 


liable  to  become  incandescent  and  cause  pre- 
ignition  and  back-firing.  The  plug  boss 
in  the  cylinder  must  therefore  be  in  fairly 
intimate  contact  with  the  cooling  water  and 
care  is  essential  to  eliminate  pockets  in  the 
water  jackets  where  steam  can  generate. 
On  the  new  Standard  this  pocketing  has 
been  overcome  by  a  subsidiary  water  out- 
let (with  an  internal  diameter  of  \ L.  in.), 
from  the  front  end  of  the  head  to  the 
radiator,  the  main  outlet  being  at  the  side 
of  the  head.  The  detachable  L-head  design 
is  quite  satisfactory  in  these  small  sizes, 
and  the  spark  plug  difficulty  has  not  oc- 
curred in  this  type.  Where  it  has  been  most 
pronounced  is  in  cyclinders  in  which  the 
plug  screws  into  a  valve  cap.  Failing  other 
remedies  the  plug  adopted  is  made  with  ex- 
ternal radiating  fins  and  very  heavy  elec- 
trodes— what  is  sold  as  a  "racing"  plug. 

Another  original  difficulty  was  due  to 
rapid  wear  of  crankshaft  journals  and  big- 
ends.  Hollow  shaft  lubrication  has  been 
adopted  with  some  success  in  eliminating 
these  troubles,  and,  although  troughs  for 
the  big  ends  have  frequently  been  retained, 
direct  leads  are  now  nearly  always  taken 
to  the  journals.  Two-bearing  crankshafts 
are  normal,  as  are  light  cast  iron  pistons 
and  H-section  connecting  rods.  Obviously 
the  balancing  of  reciprocating  or  rotating 
parts  is  an  important  consideration,  though 
counter-weighted  crankshafts  are  not  used. 
Generally  speaking,  the  developed  type  is 
a  high  grade  car  in  miniature,  though,  as 
may  be  expected,  there  are  not  a  few  ex- 
amples of  poor  design,  bad  workmanship 
and  unsuitable  materials  among  the  chassis" 
and  bodies  turned  out  by  small  firms  try- 
ing to  make  their  own  components — as  the 
majority  of  them  do. 

It  must  be  said  that  there  are  no  dividing 
lines  between  the  true  light  car  ( with  60-70 
cu.  in.  engine),  the  light  four  seater  (90-100 
cu.  in.)  and  the  next  size  above.  The  latter 
comprises  the  Bean  (110  cu.  in.)  and  others  of  similar 
size;  but  they  are  accounted  out  of  the  light  car  class,  al- 
though termed  12  hp.  The  four-cylinder  Rover  is  also 
rated  at  12  hp.  with  an  engine  capacity  of  13*5  cu.  in.,  but 
both  it  and  the  Bean  are  a  heavier  type  of  car,  although 
in  seating  capacity  there  is  little  to  choose  between  them 
and  the  10  hp.  Humber.  Further,  the  Bean  sells  at  $2,700 
as  against  the  Humber  $3,400;  but  the  better  finish  of  the 
latter  has  enabled  its  makers  to  be  fairly  well  assured  of 
a  market. 

It  is  to  be  noted  that  British  makers  have  by  no  means  a 
monopoly  in  the  type  of  chassis  under  discussion.  Fiat, 
Citroen,  Peugeot,  and  other  Continental  plants  are  turning 
out  chassis  for  light  four-seated  bodies  of  similar  size  and 
selling  them  at  approximately  the  same  price  in  England 
as  British  cars,  the  import  duty  being  counteracted  by  the 
rate  of  exchange  between  Italy  or  France  and  England. 
The  Fiat  model  has  an  engine  of  65  x  110  mm.  (approxi- 
mately 89  cu.  in.).  It  need  hardly  be  said  that  these  also 
are  high-grade  cars  in  miniature;  they  have  the  same 
characteristics  as  to  engine  speed,  weight,  and  gear  tatios 
as  the  British  productions,  but  at  present  the  latter  are 
not  feeling  this  foreign  competition. 

There  are  indications  that  the  development  of  the  type 
is  not  yet  complete,  and  one  of  the  best  known  makers  has 
{Continued  on  page  651) 
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A  Variable  Speed  Fan  Dynamometer 

The  ordinary  type  of  fan  brake  will  absorb  a  given  amount  of  power  only 
when  running  at  a  fixed  speed.  In  the  type  here  described  the  fan  is 
inclosed  and  load  can  be  varied  by  changing  area  of  discharge  opening. 

By  Karl  D.  Wood* 


FAN  brakes  are  widely  used  as  absorption  dynamome- 
ters in  testing  internal-combustion  engines  because 
they  are  comparatively  simple,  inexpensive  and  flexi- 
ble. They  have,  however,  the  disadvantage  that  a  given 
fan  will  run  at  only  one  speed  when  the  engine  is  delivering 
full  power,  that  speed  being  determined  by  the  size,  propor- 
tions and  environment  of  the  fan  and  the  density  of  the  air. 
In  order  to  be  able  to  vary  the  speed  at  which  a  given 
power  will  be  absorbed,  English  manufacturers  have  for 
some  time  been  using  a  cylindrical  housing  around  the  fan 
with  one  or  two  variable  openings  in  the 
periphery.  They  are  not  known,  how- 
ever, to  have  published  any  information 
showing  the  range  of  speed  control 
available.  Hence,  these  experiments 
were  undertaken  with  a  view  to  an- 
swering  the   following   two   questions: 

(1)  What  range  of  speed  control  is 
obtainable  with  a  fan  brake? 

(2)  Given  the  rated  horsepower  and 
speed  of  an  engine,  what  is  the 
diameter  of  fan  brake  necessary 
in  order  to  obtain  complete  tests 
of  power  vs.  speed? 

The  general  procedure  of  the  experi- 
mental work  was  to  mount  a  two-bladed 
paddle-wheel  fan  on  a  small  electric 
dynamometer,  build  a  cylindrical  hous- 
ing around  it,  the  inlet  and  outlet  of 
which  were  of  controllable  area,  and 
measure  simultaneous  values  of  speed  and  horsepower  with 
different  sizes  of  inlet  and  outlet.  This  gave  sufficient  data 
to  determine  the  speed  and  power  ratios  obtainable  by 
opening  and  closing  the  outlet,  and  the  size  of  inlet  for 
maximum  speed  control. 

The  fan  consisted  of  two  square  pieces  of  Vs-in.  sheet 
aluminum  about  11  in.  on  each  side,  bolted  to  a  steel  arm 
%  x  3  in.  by  means  of  steel  angles.  The  diameter  of  the 
fan  measured  from  tip  to  tip  of  the  blades  (the  nominal 
diameter)  was  44  in.  The  proportions  of  the  fan  brake 
are  shown  in  Fig.  1,  which  is  a  section  through  the  fan 
blades  looking  toward  the  inlet  end  of  the  brake.  The  two 
ends  of  the  housing  were  sawed  out  of  slabs  of  cleated 
tongue  and  groove  pine  and  an  18-in.  strip  of  galvanized 
iron  nailed  around  the  periphery  of  the  ends  completed  the 
fan  brake  except  for  the  sliding  shutter.  The  estimated 
maximum  cost  of  such  a  fan  brake  in  January,  1920,  labor 
included,  is  $25.00. 

The  fan  brake  was  mounted  on  a  50-hp.  Sprague  electric 
dynamometer.  Data  for  horsepower-speed  curves  were 
taken  with  inlet  diameters  of  26,  20  and  16  in.  respectively 

•Technical  note  prepared  under  the  supervision  of  the  Automotive 
1'ower  Plant  Section  of  the  Bureau  of  Standards,  and  submitted 
through  the  Subcommittee  on  Power  Plants  for  Aircraft  to  the 
National  Advisory  Committee  for  Aeronautics  for  publication  con- 
densed. 


Fig.  1 — Section  through  fan  hlnil 


and  with  inlet  closed,  the  circumferential  outlet  opening 
being  changed  by  steps  of  2  in.  up  to  30  in.  open  for  each 
setting  of  the  inlet.  The  outlet  uncovered  about  75  deg. 
of  the  periphery  of  the  housing  when  the  circumferential 
opening  was  30  in.  Readings  of  static  air  pressure  in  the 
housing  and  air  velocity  through  the  outlet  were  also  taken 
with  a  view  to  establishing  a  reasonable  basis  for  the  com- 
putation of  the  horsepower  necessary  to  drive  a  fan  brake 
of  different  proportions  from  the  one  tested,  but  no  satis- 
factory formulas  were  obtained. 

Fig.  2  shows  the  horsepower-speed 
curves  for  the  fan  brake  tested,  plotted 
on  the  same  sheet  with  a  horsepower- 
speed  curve  of  the  fan  in  free  air  and 
curves  of  three  well-known  engines.  The 
observed  points  are  shown  in  circles 
and  dotted  lines  indicate  extrapolation. 
The  slope  of  the  lines  is  3.0;  this  dif- 
fers from  some  other  observers'  results 
by  as  much  as  0.1.  The  horizontal  dis- 
tance between  curves  B  and  C,  meas- 
ured with  a  logarithmic  scale,  is  the 
speed  ratio  of  the  fan  brake.  For  the 
brake  tested  the  speed  ratio  was  1.7. 
The  horizontal  distance  between  curves 
A  and  C  gives  the  maximum  speed  ratio 
that  could  be  obtained  by  any  improve- 
ments in  the  design  of  the  fan  brake. 
It  will  be  noticed  that  A  cuts  the  1000 
r.p.m.  line  about  the  same  horsepower 
that  C  cuts  the  2000  r.p.m.  line,  so  the  maximum  speed 
ratio  obtainable  is  2  to  1.  The  vertical  distance  between 
the  two  lines  gives  the  power  ratio  of  the  fan  brake,  and 
is  naturally  the  cube  of  the  speed  ratio,  or  5  to  1.  Since 
the  lines  are  parallel,  the  speed  ratio  is  independent  of  the 
speed  at  which  the  fan  is  run.  This  means,  of  course,  that 
the  speed  range  is  greater  at  higher  speeds.  At  300  hp. 
a  speed  range  of  1600  r.p.m.  is  available,  which  is  more 
than  enough  to  take  a  complete  full-throttle  run  on  a  300- 
hp.  Hispano-Suiza  engine.  At  18  hp.  speed  a  range  of  only 
650  r.p.m.  is  available,  and  this  is  not  quite  as  great  a  speed 
range  as  is  usually  required  in  running  tests  on  Ford  en- 
gines. Curve  D  is  a  typical  full-throttle  Ford  engine  curve. 
While  the  characteristics  of  a  fan  brake  give  it  greater 
speed  range  at  high  speed  than  at  low,  it  must  be  very  care- 
fully built  in  order  to  be  run  with  safety  at  speeds  over  1500 
r.p.m.  Fig.  3  shows  in  full  lines  the  curves  of  horsepower  at 
1000  r.p.m.  against  fan  diameter  for  Sturtevant  Steel  Plate 
blowers  plotted  from  data  given  in  their  catalog  No.  234. 
These  curves  indicate  that  for  fans  of  different  diameter 
having  other  dimensions  proportional  to  the  diameters,  the 
power  absorbed  by  the  fan  varies  about  as  the  fifth  power 
of  the  diameter,  since  the  slopes  of  the  curves  are  5.3  and 
5.1  respectively.  The  fact  that  the  lines  for  Sturtevant 
blowers  open  and  closed  are  parallel  shows  that  the  speed 
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Fig.  3 


Fifir.  4 


and  power  ratios  are  independent  of  size  of  fan,  and  it  is  as- 
sumed for  the  purposes  of  this  work  that  this  is  also  true 
for  fan  brakes.  The  dotted  lines  are  for  the  type  of  fan 
brake  shown  in  Fig.  1.  Each  is  drawn  through  one  ob- 
served point  with  a  slope  of  5  to  1.  They  can  be  used  to  de- 
termine the  size  of  fan  required  to  run  a  test  on  a  given 
engine  provided  an  approximate  horsepower-speed  curve 
for  the  engine  is  known,  but  a  fan  built  with  the  nominal 
diameter  indicated  on  the  curve  may  absorb  as  much  as 
10  per  cent  more  or  10  per  cent  less  power  than  indicated' 
on  the  curve. 

Fig.  4  shows  how  the  diameter  of  the  inlet  affects  the 
power  absorbed  by  the  fan  and  the  speed  ratio.  Curve  H 
shows  that  the  power  absorbed  by  the  fan  with  outlet  open 
varies  almost  directly  as  the  inlet  diameter,  and  curve  G 
shows  that  the  power  absorbed  with  the  outlet  closed  re- 
mains constant  until  the  inlet  diameter  becomes  greater 
than  the  inside  diameter  of  the  blades,  when  it  increases. 
The  ratio  of  any  two  ordinates  on  the  curve  gives  the  power 
ratio,  which  is  the  cube  of  the  speed  ratio,  and  the  speed 


ratio  is  plotted  as  curve  K  to  the  same  numerical  scale  as 
the  horsepower  curves.  Curve  K  shows  that  if  the 
diameter  of  inlet  is  rD  (where  D  is  fan  diameter),  the  best 
value  for  r  is  about  V2,  which  makes  the  inlet  diameter  just 
equal  to  the  inside  diameter  of  the  fan  blades.  It  might  be 
possible  to  get  a  greater  speed  ratio  if  the  blades  were 
made  oblong  instead  of  square,  with  the  axial  length 
greater  than  the  radial  depth. 

The  conclusions  of  this  investigation  are,  briefly: 

(1)  A  fan  brake  can  be  made  to  give  a  power  ratio  of  5 
to  1  or  speed  ratio  of  1.7  to  1,  by  means  of  a  vari- 
able shuttered  housing. 

(2)  Performance  of  a  fan  brake  of  the  same  proportions 
as  the  one  tested  but  of  different  diameter  can  be 
predetermined  within  about  20  per  cent  (i.  e.,  ±  10 
per  cent  from  nominal)  by  means  of  the  curves 
given.  For  accurate  work  a  means  of  measuring 
torque  must  be  used  in  conjunction  with  the  fan 
brake. 


British  Light  Car  Movement  Extending 


[Continued  from  page  649) 


confided  to  the  writer  his  intention  to  add  another  10  cubic 
inches  or  so  to  the  capacity  of  his  engine  (now  just  under 
100  cu.  in..)  without  varying  the  chassis  or  price.  This 
may  reduce  fuel  economy,  other  things  being  equal,  but  it 
will  improve  high  gear  performance  and  make  the  chassis 
less  overloaded  when  fitted  with  a  sedan  body — for  which 
quite  an  appreciable  number  of  buyers  are  asking,  but, 
again,  of  high-grade. 

Then.  Morris,  who  has  a  good  name  and  one  of  the  big- 
gest outputs  of  light  cars  in  England,  has  put  out  a  six- 
cylinder  engine  of  the  same  bore  and  stroke  as  his  four- 
cylinder  model  (2:ii  x  1  in.)  which,  incidentally,  has  the 
unit  power  plant  made  by  the  English  Hotchkiss  Co.  But 
this  six-cylinder  engine  is  only  a  "feeler"  in  an  en- 
deavor to  sound  the  market  to  find  out  whether  there  is 
likely  to  be  a  sale  for  a  super-grade  light  car. 

The  writer  considers  it  is  doubtful.     His  opinion  is  that 


buyers  generally  do  not  want  anything  bigger  than  110 
cu.  in.  for  a  larger  capacity  would  diminish  the  economy 
feature  and  bring  the  car  into  another  class  altogether. 


DURING  the  war  the  production  of  aluminum  de- 
veloped enormously,  and  many  things  which  for- 
merly were  made  of  other  metals  are  now  made  of 
aluminum.  At  the  same  time  the  processes  of  product  ion 
have  been  materially  improved.  According  to  the  German 
Deriodical  Prometheus,  176,200  tons  were  produced  in  1917, 
as  compared  with  84,800  tons  in  1914.  The  United  States 
led  with  90,700  tons,  followed  by  France  (20,000  tons), 
Norway,  Switzerland  and  Canada.  Germany  is  compelled 
to  import  most  of  her  aluminum  or  to  produce  it  from 
foreign  bauxites.  During  the  war  the  German  consump- 
tion rose  from  10,000  to  40,000  tons,  and  in  the  near  future 
it  will  probably  reach  70,000  tons. 
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Refinements  in  Body  Design  to  Be 
Seen  on  Many  1921  Models 

Even  the  moderate  priced  closed  cars  use  materials  equal  to  those  em- 
ployed in  the  more  expensive  cars,  this  being  necessary  to  insure  dur- 
ability. Still  much  to  be  desired  in  the  matter  of  comfortable  seating. 
Higher    backs    with    better    contour    will    add    to    comfort    of    users. 

By   George  J.  Mercer 


CLOSED  cars  are  quite  uniform  this  year  in  the  mat- 
ter of  interior  design,  appointments  and  material. 
Dealers  who  supply  fabrics  say  that  manufacturers 
of  very  moderate  priced  cars  use  materials  for  trimming 
that  are  the  equal  of  those  used  in  the  more  expensive 
cars.  The  reason  for  this  is  that  a  car  must  not  only 
look  well  when  new,  but  it  must  look  well  after  service. 
Consequently  the  cheaper  cotton  velours  that  were  used 
during  the  past  year  when  materials  were  hard  to  obtain, 
have  on  account  of  their  poor  wearing  quality  been  dis- 
carded. They  have,  however,  temporarily  hurt  the  sale 
of  the  mohairs,  because  while  they  look  like  them  they  do 
not  wear  the  same,  and  besides  there  are  more  cars  with 
a  fine  grade  of  wool  fabric  having  a  semi-smooth  finish 
for  trimming  than  usual. 

It  is  a  fact  that  real  service  and  comfort  have  not  in 
the  past  been  such  important  elements  in  connection  with 
body  parts  as  they  have  become  of  late.  Interior  appoint- 
ments such  as  lights,  door  and  regulator  handles  and  vanity 
cases  must  of  course  be  uniform  in  design.  The  buyer  may 
not  have  the  requisite  knowledge  to  understand  cloth  fab- 
rics and  painting,  but  if  he  is  to  remain  sold,  the  cloth 
must  not  show  a  mark  each  time  it  is  sat  upon  and  the 
paint  must  not  lose  its  luster  in  a  short  time. 

There  is  still  much  to  be  desired  in  regard  to  comfort 
in  seating  and  this  will  come  in  time.  It  can  only  be 
gained  by  having  the  cushion  and  back  fit  the  human 
anatomy.  The  average  cushion  is  generally  most  to  blame 
in  its  relation  to  the  height  of  the  seat  side.  As  a  rule 
the  springs  are  fairly  good,  but  the  backs  are  not  com- 
fortable on  most  open  cars  and  the  front  seat  back  on 
closed  cars  is  seldom  right. 

We  have  had  a  long  era  of  the  plain  pleat.  This  type 
is  readily  adapted  to  quantity  work  and  is  easily  kept 
clean,  but  too  often  the  shape  is  a  rounded  contour  from 
top  to  cushion,  whereas  a  decided  improvement  would 
result  if  one  row  of  buttons  were  placed  at  the  height  of 
the  shoulders.  This  would  draw  the  trimming  in  at  that 
point  and  hold  the  bulge  out  below  to  fit  the  back  below 
the  shoulders.  Providing  there  is  sufficient  slope  to  the 
back,  the  appearance  made  in  this  way  appeals  to  the 
eye  as  being  right.  It  is  actually  more  comfortable  in 
service.  Sufficient  height  is  also  necessary  in  the  case 
of  the  front  seats  of  both  open  and  closed  bodies.  This 
height  is  not  sufficient  for  comfort  in  many  cases,  but  it 
is  not  easy  to  gain  more  height  as  bodies  are  now  de- 
signed. The  rear  seat  can  and  should  be  20  to  21  in. 
above  the  cushion,  measured  along  a  line  parallel  to  the 
back  from  the  cushion  before  it  is  depressed. 

As  will  be  seen  from  the  accompanying  photographs, 
mohair  trimming  is  used  for  the  Cadillac  coupe,  a  con- 


spicuous pattern  being  employed  on  the  seats  and  plain 
material  above.  The  LaFayette  has  a  very  inconspicuous 
pattern  and  plain  material  for  sides  and  roof.  The  Cad- 
illac coupe  uses  arm  rails  on  the  folding  seat.  The 
LaFayette  limousine  has  an  enclosure  for  the  folding 
seats  with  locker  space  above. 

In  the  Locomobile  limousine  the  dooi's  are  paneled  with 
carpet  at  the  bottom.  On  all  closed  bodies  the  doors  are 
without  pockets.  On  this  body  arm  holders  are  used. 
There  are  two  dome  lights  and  no  corner  light.  The 
tendency  to  increase  the  power  of  the  dome  light  and 
dispense  with  corner  lights  is  growing. 

The  Packard  sedan  is  also  a  cloth  trimmed  body,  but 
leather  covering  is  used  on  the  driver's  seat.  The  back 
of  this  seat  is  higher  than  usual  and  more  comfortable 
looking.    The  doors  are  plain  and  there  is  one  dome  light. 

The  Pierce  cabriolet  is  a  good  example  of  a  high  class 
town  car  and  is  trimmed  in  broadcloth.  In  the  Lincoln 
limousine  cloth  trimming  is  employed  and  the  doors  have 
carpet  at  the  lower  edge.  The  folding  seats  are  of  the 
flush  floor  type. 

The  Lincoln  touring  body  is  a  good  example  of  com- 
fortable seating  arrangement.  The  backs  are  high  and 
well  sloped  and  the  cushions  low  and  well  proportioned. 

The  radiators  of  the  LaFayette  and  the  Lincoln  are 
good  examples  of  the  tendency  to  abandon  straight  lines 
for  the  inner  contour  of  the  shell.  Practically  all  the  new 
radiators  have  departed  from  the  old  practice  of  using  a 
straight  line  at  the  top,  and  now  that  the  tendency  also  is 
to  have  rounded  lines  on  the  outer  contour,  the  new  inner 
lines  are  in  keeping  and  a  pleasing  contrast  to  the  style 
just  passing  out  where  the  use  of  straight  angular  lines 
was  somewhat  overdone. 


THE  Midvale  Steel  Co.  had  an  educational  exhibit  at 
the  recent  Columbus  Tractor  show  intended  to  con- 
vince the  tractor  engineer  that  it  pays  to  use  rolled  gear 
blanks  in  tractors  in  preference  to  cast  iron  blanks.  A 
standard  cast  iron  gear  was  shown  on  which  a  weight 
of  200  lb.  had  been  dropped  from  a  height  of  6  ft.,  the 
gear  being  broken  into  four  pieces  by  the  first  blow.  A 
rolled  steel  gear  subjected  to  the  same  test  showed  no 
serious  effect  after  20  blows.  Gears  were  also  shown  out 
(if  which  teeth  had  been  broken  in  a  testing  machine  and 
the  force  necessary  to  break  the  teeth  measured.  Two 
teeth  in  the  cast  iron  gear  had  broken  under  pressures 
of  7515  and  5360  lb.  respectively.  With  rolled  steel  gears 
without  any  special  treatment  it  took  32,000  to  34,000  lb. 
to  bend  the  teeth  over.  The  teeth  of  the  heat-treated 
gear  required  pressures  of  40,000  to  42,000  lb.  to  break 
them. 
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(1)   Interim   of  Cadillac  coupe.     Mohair  trimmings  are  used,  that  on  the  seats  having  a  pronounced  stnpi 
mhih    the  othei   trimming  is  plain.     Th    folding    teat  ha     folding  arm   rails.     (2)    Interior    vieu    o)    Pierct 
abriolet,  trimmed  in  broadcloth.     (3)    The  folding  seats  used  in  the  Lincoln  limousim    an    of   th< 
.,.,,   type,     ih   On  the  Locomobile  limousine  a   panel  oj  carpet   is  fitted  ai   the  bottom  oj  the  door. 
,   Packard  eat,  but  other  interio.1    trim   i»  cloth      (6)    The  La 

,.,,,,  n,-  iinimir.i, a-  i     /,,,,,  nini   i>ith   in,  I.-,  i     iilmrr  tin-  sjiiu-i    into   which   the  folding  seats  disappeai       I 
The  Lincoln  touring  body  ha     high,  well  sloped  seat    backs    which,    together    with    low,    well    propo 

nuil,   i ,,-i---  i-  and  9)   The    Lincoln   and   Lafayette    radxaU  art    good 

exampli  g  populai  oj  using  curved  innet  d  outei  contoui  lines 
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How  to   Apply  Trucks   and   Trailers 
Under  Given  Load  and  Road  Conditions 

Explanation  of  graphical  method  of  determining  how  much  a  given  truck 
and  trailer  equipment  can  haul  over  a  given  route  under  various  condi- 
tions as  to  grades  and  road  surfaces  to  be  encountered.  Method  can  also 
be  applied  in  selecting  the  best   equipment   to   meet   given    conditions. 


By  Marius  C.  Krarup 


WHILE  trailers  and  semi-trailers  are  being  em- 
ployed in  increasing  measure,  the  large  appro- 
priations now  made  for  road  improvements  in 
many  States  make  it  probable  that  the  use  of  these 
auxiliaries  in  transportation  will  leap  ahead  at  an  un- 
precedented rate  in  the  near  future,  and  it  seems  that  a 
development  of  this  nature,  provided  it  proves  itself  justi- 
fied, may  cast  into  the  shadow,  by  its  sheer  economical 
importance,   any   other   feature 

in     the     evolution     of     motive     

power  for  the  highways. 

According  to  recent  state- 
ments by  the  Good  Roads  Board 
of  the  American  Automobile 
Association,  expenditures  total- 
ling'more  than  one  billion  dol- 
lars for  road  building  and 
maintenance  in  the  United 
States  have  now  been  author- 
ized, and  out  of  this  vast  sum 
of  real  American  money  $550,- 
000,000  will  probably  be  spent 
during  the  current  year  of  1921. 
Practically  the  appropriations 
of  four  years  are  available  for 
1921  and  1922,  as  so  far  very 
little  work  has  been  done  on  the 
basis  of  bond  issues  of  1918  and 
1919,  owing  to  high  prices  for 
materials  and  labor  as  well  as 
shortage  in  the  flatcar  rolling 
stock  required  for  hauling  road 


EIGHT  truck  manufacturers  recently 
wrote  answers  to  the  question  "How 
Much  Can  a  Truck  Trail?"  and,  while  they 
differed  in  viewpoints,  all  agreed  on  em- 
phasizing that  every  instance  must  be 
analyzed  separately.  In  the  present  article 
the  author  shows  how  any  case  may  be 
analyzed  in  a  few  minutes.  Anyone  who  can 
specify  his  roads  somewhat  as  a  small  por- 
tion of  a  route  is  specified  in  Fig.  5  can 
answer  his  own  trailer  questions.  Those 
who  know  their  roads  less  well  must  be  satis- 
fied with  a  less  definite  answer.  The  method 
can  be  used  backward  as  well  as  forward. 
Draw  the  desired  work  on  the  graph.  The 
picture  is  always  four  straight  lines  only. 
Then  trace  backward  to  the  outfit  needed  for 
realizing  them.  Or  draw  the  lines  for  a  given 
outfit  on  the  graph  and  see  if  the  work  shown 
by  the  lines  is  suitable. 


lows  the  lines  of  smallest  transportation  cost.  The  figures 
may  be  rough,  but  the  reasoning  is  tried  and  sound,  and 
the  10,000  miles  of  new  and  highly  improved  roads  become 
an  augury  of  a  tremendous  wave  of  new  productive  busi- 
ness activity.  A  most  extraordinary  amount  of  business 
transportation  work  can  be  done  over  10,000  miles  of  good 
roads,  and  must  be  done  to  make  them  pay  for  themselves. 
Located  where  they  are  most  needed,  they  will  create  work 
and  business  which  would  not 

' ' '      be    done    without    them.      The 

transportation  work  will  go  to 
those  who  can  afford  the  lowest 
bid. 

If  all  .that  is  claimed  for 
trailers  and  semi-trailers  can  be 
verified,  it  is  possible  with  the 
aid  of  them  to  haul  two  tons 
almost  at  the  normal  price  of 
hauling  one  by  motor  truck 
alone.  It  is  possible  in  most 
cases  to  haul  four  cubic  yards 
of  merchandise  in  one  trip 
where  the  motor  truck  alone, 
with  its  more  limited  volume- 
capacity,  could  transport  little 
more  than  half  of  this  bulk  in 
practically  the  same  number  of 
working  hours,  considering  es- 
pecially that  a  working  day  is 
a  unit  which  cannot  always  be 
lengthened  or  shortened  to  suit 
the  work  at  hand.     And  it   is 


materials  to  their  destinations     :^^^r^77^^n^r^7^^^nn^T^^^n^^^T^7^n7     possible  to  handle  transporta- 


by  rail. 

Figuring  the  cost  as  high  as  $10,000  per  mile,  which  is 
the  maximum  allowed  in  California,  for  example,  there  is 
thus  an  immediate  prospect  of  having  10,000  additional 
miles  of  highly  improved  highways  in  the  United  States 
within  a  few  years.  A  vast  amount  of  hauling  is  done 
over  existing  roads,  done  at  whatever  cost,  because  neces- 
sary in  the  ever  expanding  work  of  upbuilding  and  cement- 
ing the  material  elements  of  civilization  in  a  resistlessly 
prospering  country  where  all  backward  waves  are  of  short 
duration.  But  this  work  is  done  in  streaks.  It  is  esti- 
mated in  Illinois  that  in  that  State  about  90  per  cent  of 
the  hauling  is  done  over  10  per  cent  of  the  improved  roads, 
and  those  the  roads  so  well  improved  and  located  that 
motor  trucks  and  trailers  can  be  operated  over  them  with 
maximum  profits  without  question.  So  great  is  the  com- 
petitive economical  pressure  in  the  price  of  hauling  that 
the  march  of  enterprise  and  improvements  naturally  fol- 


tion  over  a  number  of  different 
routes  with  close  reference  to  daily  variations  in  the 
requirements  for  each  route.  Railway  trains  are  made 
long  or  short  on  the  same  principle,  an  ideal  roadbed  being 
at  disposal  to  permit  it.  It  is  proved  to  the  satisfaction 
of  many  that  trailer  service  involves  these  advantages  if 
the  conditions  are  favorable,  but  it  is  not  yet  widely  known 
just  how  favorable  the  conditions  must  be,  how  good  the 
roads,  how  suitable  the  motive  power  and  the  gears,  or  to 
what  extent  trailer  service  may  be  extended  to  common 
roads  without  running  up  against  uncertainties  similar  to 
those  which  hampered  motor  truck  service  in  bygone  days, 
and  even  during  the  recent  war  when  extraordinary  con- 
ditions were  encountered. 

These  questions  are  almost  identical  with  an  inquiry 
about  the  utility  of  trailer  service  in  conjunction  with  any 
ordinary  installation  of  motor  trucks  operated  with  little 
reference  to  road  conditions,  taking  them  as  they  come. 
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but  with  a  keen  eye  to  a  given  set  of  business  require- 
ments, and  the  questions  are  therefore  doubly  interesting 
and  timely.  The  answers  as  usually  given  involve  terms 
and  ideas  with  which  the  consumer  is  not  quite  familiar. 
Drawbar  pull  is  figured  by  formula  from  engine  specifi- 
cations and  "mean  effective  pressures."  The  application  to 
any  particular  instance  follows  through  a  little  series  of 
arithmetical  operations,  simple  enough  for  engineers  who 
habitually  reason  in  mathematical  channels  and  have  faith 
in  the  outcome,  but  forbidding  to  most  laymen  and  not 
quick  enough  for  executives.  At  the  first  technical  knot  in 
the  thread  of  the  demonstration  they  quit  following.  At 
the  second  they  make  up  their  minds  that  they  will  have  to 
fight  it  all  out  with  experience  anyway,  preferably  with 
other  people's  experience.  And  so  they  decide  to  go  slow, 
perhaps  too  slow.  It  is  attempted  in  the  following  to  sketch 
a  method  of  investigation  which  is  correct  enough,  can  be 
easily  amplified  and  which  will  remain  alive  and  useful 
when  passed  on  to  the  numerous  actual  and  prospective 
consumers  interested  in  deciding  to  what  extent  trailers 
and  semi-trailers  can  be  used  advantageously  under  differ- 
ent conditions. 

Table  I  shows  the  drawbar  pulls  obtainable  at  vehicle 
speeds  from  1  to  20  miles  per  hour  when  certain  net 
horsepowers  are  delivered  at  the  rims  of  the  driving 
wheels.  Net  horsepowers  such  as  15,  20  and  30,  it  is  safe 
enough  to  figure,  can  be  obtained  from  engines  whose 
brake-horsepowers  are  rated  22%,  30  and  45,  respectively, 
the  efficiency  of  the  transmission  mechanism  of  the  vehicle 
being  taken  as  -'.;  or  67  per  cent.  This  is  a  low  rating  for 
purely  mechanical  efficiency,  but  perhaps  not  too  low  for 
rough  service  when  no  other  allowance  is  made  for  possible 
maladjustment  of  carburetors  and  cooling  systems.  At  all 
events,  the  estimate  can  be  suited  to  circumstances,  the 
point  at  issue  being  the  net  horsepower  delivered  at  the 
wheel  rims.  When  the  net  horsepowers  available  for  trac- 
tion are  taken  as  the  starting  point,  questions  of  maximum 
engine  speed  and  of  cylinder  dimensions  are  eliminated 
from  the  problem  of  ascertaining  what  can  be  done  with 
trailers.  It  might  be  a  comfort,  however,  if  makers  of 
trucks  and  tractors,  who  are  in  the  best  possible  position 
for  testing  out  the  efficiency  of  their  transmission  gears, 
would  generally  adopt  the  practice  of  mentioning  the 
maximum  drawbar  pull  for  each  gear  speed  and  a  given 
diameter  of  driving  wheels.  And,  if  the  engine  is  adapted 
for  more  than  one  fuel,  the  drawbar  pulls  for  each  of  the 
fuels  would  make  interesting  reading  for  users. 

The  schedule  of  Table  I  can,  of  course,  be  expanded  to 
include  all  net  horsepowers  of  interest.     The  figures  are 


Table  I — Drawbar  Pull  Obtainable  at  Speeds  From  1  to  20  Miles  Per  Hour 
From  Net  Horsepower  Available  at  Rims  of  Driving  Wheels 
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obtained  as  follows :  One  horsepower  overcomes  a  re- 
sistance of  almost  exactly  375  pounds  at  the  rate  of  one 
mile  per  hour.  From  this  figure  all  the  drawbar  pull  fig- 
ures are  readily  derived,  being  proportionate  to  power  and 
inversely  proportionate  to  speed.  The  column  of  speed 
figures  in  feet  per  second  is  given  only  to  help  in  realizing 
what  the  different  speeds  mean  in  visible  motion,  as  it  is 
sensed  by  an  onlooker.  The  table  proves  useful  for  the 
two  main  purposes,  (1)  to  decide  what  can  be  done  with 
trailers  in  conjunction  with  the  trucks  or  tractors  one  has 
on  hand,  and  (2)  to  decide  what  powers  and  gears  would 
be  preferable  in  trucks,  tractors  or  tractor-trucks  for  the 
work  one  has  on  hand,  the  latter  element  including  con- 
sideration of  the  local  roads,  maximum  loads,  and  of  the 
desired  vehicle  speeds.  Drawbar  pull  in  this  connection 
is  not,  of  course,  understood  to  be  the  pull  a  motor  vehicle 
can  exert  in  addition  to  that  required  for  moving  itself, 
as  sometimes  applied  in  the  case  of  traction  by  horses  or 
traction  engines,  but  includes  the  whole  pull  that  can  be 
developed  by  the  motor  unit.  In  all  cases  the  drawbar 
pull  has  to  overcome  the  whole  traction  resistance  of  the 
whole  weight  moved,  and  it  is  convenient  to  look  upon  this 
resistance  as  a  percentage  of  the  weight  moved  and  as 
composed  of  two  elements,  one  due  to  road  grade,  which 
is  constant  for  a  given  route,  and  one  due  to  road  surface, 
which  is  nearly  constant  on  the  best  roads,  but  highly 
variable,  through  the  influence  of  weather  and  poor  drain- 
age, on  poor  roads. 

A  limitation  to  the  increase  of  drawbar  pull  by  gear 
reduction  is  imposed  by  the  possibility  of  slip  which  occurs 
when  the  frictional  resistance  to  spinning  the  driving 
wheels  is  smaller  than  the  resistance  to  traction.  The  slip 
factor  on  hard  and  dry  roads  usually  exceeds  60  per  cent 
and  permits  a  traction  resistance  not  exceeding  60  per  cent 
of  that  portion  of  the  whole  weight  which  rests  over  the 
driving  wheels.  On  roads  of  looser  structure  the  slip 
factor  may  drop  below  40  per  cent,  and  on  roads  made 
slippery  by  rain  or  snow  to  a  much  lower  figure,  which  is, 
moreover,  so  variable  from  one  spot  to  another  that 
calculation  is  useless.  The  remedy  is  either  to  make  the 
percentage  of  weight  carried  over  the  driving  wheels  high, 
as  is  done  in  motor  trucks  with  large  overhang  and  more 
radically  in  fourwheel-drive  trucks,  or  to  raise. the  slip 
factor  by  the  well  krown  means  of  traction  rims  on  the 
wheels,  traction  chains  or  blocks,  and  to  a  certain  degree 
by  knobs  on  tires.  The  first  method  has  the  advantage  of 
not  raising  the  traction  resistance  but  is  not  effective  in 
extreme  cases  and  not  readily  adapted  to  trailer  service, 
in  which  it  is  the  first  principle  to  trail  rather  than  to 
carry  the  load  in  order  to  secure  large 
load  space  and  other  advantages.  By 
the  second  method  troublesome  and  in- 
calculable slip  is  transformed  into  a 
not  very  objectionable  increase  of  trac- 
tion resistance  accompanied  by  a  de- 
pendable slip  factor  permitting  the  use 
rf  strong  drawbar  pulls. 

When  all  the  elements  in  truck  and 
trailer  operation  here  mentioned  are 
made  directly  visible  on  a  chart,  it  be- 
comes possible  to  tell  at  a  glance,  al- 
most, what  may  be  done  over  a  wide 
nf  different  circumstances.  The 
matter  of  time  consumed  will  be  seen  to 
depend  largely  on  a  favorable  selection 
nf  gears. 

Fig.  l  represents  road  conditions,  in 
eluding  road  gradi 

and  road     urfaces'  can  i  rig  1 1  acl  ion  ro- 
up   to    20    per    cenl    of    tin 
i    moved.     The  grades  are  scaled 
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vertically  and  the  surface  conditions  horizontally.  A 
small  area  at  the  lower  left  corner  of  the  graph  repre- 
sents highly  improved  roads.  The  adjacent  area  in 
lighter  shading  represents  inferior  road  conditions,  in- 
cluding the  steepest  grades  and  poorest  surfaces  likely 
to  form  more  than  a  negligible  portion  of  the  mileage  in 
any  territory  where  the  commercial  demand  for  haulage 
would  justify  regular  motor  truck  or  trailer  service.  All 
the  rest  of  the  area  represents  conditions  which  ai-e  met 
only  sporadically  and  for  very  short  distances,  so  that  they 
do  not  appreciably  affect  the  time  consumed  in  covering  a 
route,  even  if  low  gear  must  be  employed  in  overcoming 
them. 

The  grade  scale  stands  for  the  usual  "per  cent  grades." 
Fig.  2  shows  that  this  scale  is  not  strictly  proportionate 
to  the  drawbar  pulls  required  for  hauling  loads.  The  line 
AC  is  the  20  per  cent  grade,  but  the  line  BC  is  the  grade 
demanding  a  drawbar  pull  twenty  times  stronger  (apart 
from  the  traction  resistance  of  the  surface  in  both  cases) 
than  that  required  for  a  1  per  cent  grade.  AE  is  the  10 
per  cent  grade,  and  varies  so  slightly  that  the  difference 
can  scarcely  be  illustrated,  from  the  grade  over  which  the 
distance  travelled  is  exactly  ten  times  the  rise  of  the  road, 
making  the  needed  pull  just  ten  times  smaller  than  the 
weight  hauled.  The  discrepancy  grows  progressively  as 
the  grade  gets  steeper  but  is  unimportant  and  not  even 
sufficient  to  balance  against  another  small  discrepancy 
arising  from  the  fact  that  the  low  gears  required  for  the 
steeper  grades  nearly  always  are  slightly  less  efficient  than 


Fig.  1 — Graph  of  resistances  to  vehicle  movements 
due  to  grades  and  irregular  or  soft  road  surface.'; 
Each  square  represents  a  total  resistance  detei 
mined  by  its  vertical  and  horizontal  distance  from 
l In  zero  point  at  the  lower  left  corner.  The 
light     area     at     this     corner     therefore     represents 

good  roads  having  light  grades  and  favorable  sur 
faces.      The    adjoining    area    in    shading    repre- 

,./,-    common    roails.   anil    the   rest    of   the   sqitarei 

difficult  and  unusual  conditions  increasing  in 
verity  toward  the  upper,  right  comer.    The  oblique 

lines' shine   the   total  resistance   which   can   hi    OVel 
cme   on   each    of  the   (our  gear  speeds  of  a   loaded 
I,  nek  and  hjl  the  sami    Irucl;  ichcu  pulling  a  loaded 

trailer 

the  higher  gears.     These  matters,  while  worth  watching 
id  serious  errors,  sink  into  insignificance  compared 

to  the  li ness  in  estimates  of  grades,  surface  resistances 

and  distribution  of  weight   and  loads  which  can  never  be 
avoided  in  practice. 

The  scale  of  surface  resistance  in  the  graph,  Fig.  1.  is 

d,   like  thai   of  grades,  on  an  addition  to  the  traction 

re  i  i. nice  equal  to  1  per  cent  of  the  weight  moved  foi  -each 

higher  numerical  unit  on  the  scale.    Only  a  small  portion 

of  it,  up  to  about  5,  represents  normal  surface  resistances 


Fig.  2 — Illustrates  the  small  difference  between 
a  "20  per  cent  grade,"  AC,  and  the  grade  BC  on 
which  that  portion  of  the  resistance  to  traction 
which  is  due  to  grade  alone,  exactly  equals  20 
per  cent  of  the  weight  moved.  In  the  case  of  the 
"10  per  cent  grade,"  AE,  the  difference  is  too 
small  to  be  shown,  the  two  lines  almost  coinciding. 
The  grade  BC  equals  AD  in  length 


of  those  roads  on  which  something  like  90  per  cent  of 
truck  and  trailer  traffic  is  carried  on  at  present.  Paved 
and  macadamized  roads  usually  make  less  than  2  per  cent 
of  resistance  on  level  stretches.  Old  brick,  asphalt  or  wood 
blocks  often  raise  the  resistance  to  about  3  per  cent  be- 
fore repairs  are  made.  A  macadam  road  considerably 
broken  up  easily  reaches  a  resistance  of  5.  The  average 
earth  road,  when  dry  and  fairly  hard,  is  rated  at  2  to  6. 
Wet  and  rutty  it  may  defy  all  estimate,  being  so  variable, 
but  this  condition  is  rarely  combined  with  steep  grades, 
except  in  clay  on  mountainsides.  It  may  be  slippery,  too. 
requiring  an  additional  rating  for  the  use  of  traction  de- 
vices to  avoid  slip.  Loose  gravel  is  supposed  to  raise  the 
resistance  to  as  high  as  15.  Plowed  land  or  sand  may 
bring  it  to  20  or  higher.  There  is  nothing  firm  or  final 
about  the  ratings,  and  the  graph  gives  only  the  division 
on  a  percentage  basis.  All  have  to  guess  more  or  less  as 
to  what  percentage  of  resistance  a  poor  road  surface 
offers.     Only  good  roads  are  uniform. 

There  is  shown  on  the  graph  the  scope  of  road  condi- 
tions that  a  loaded  2Vi>-ton  truck,  weighing  five  tons,  can 
cope  with  on  each  of  its  four  gears,  having  an  engine  de- 
livering 20  net  horsepower  at  the  wheel  rims  and  carrying 
from  two-thirds  to  seven-eighths  of  the  total  weight  over 
the  driving  wheels.  The  gear  speeds  are  taken  to  be  3,  6,  12 
and  18  miles  per  hour.  These  are  hurry  gears  for  a  truck 
of  this  size,  but  it  is  the  object  to  pick  an  example  rather 
unfavorable  for  trailer  service,  thereby  bringing  out  more 
strongly  what  the  effect  of  a  great  addition  to  the  good- 
roads  mileage  is  likely  to  be,  such  roads  being  shown  to 
permit  heavy  trailer  service  at  fair  speeds  even  with  un- 
favorable proportions  of  the  gears  of  the  motive  power. 
Other  power,  gear  and  load  combinations  can  be  tried  out 
in  a  few  minutes  by  the  reader  with  the  aid  of  Table  I 
and  a  sheet  of  paper  ruled  in  squares. 

For  the  truck  selected,  the  oblique  lines  marked  "Truck 
1,"  "Truck  2,"  "Truck  3,"  "Truck  4,"  cut  off  to  the  left  of 
them  all  the  road  conditions  that  can  be  negotiated  in  each 
case.  As  shown  in  Table  I,  the  low  gear  gives  a  drawbar 
pull  of  2500  lb.,  and  this  will  admit  of  climbing  a  grade  of 
25  per  cent,  as  2500  lb.  is  25  per  cent  of  10,000  lb.,  the  total 
weight.  But  grades  above  20  per  cent  need  not  be  con- 
sidered. So  the  line  is  drawn  from  the  point  in  the  graph 
denoting  a  20  per  cent  grade  combined  with  a  5  per  cent 
surface  resistance  to  the  point  representing  a  5  per  cent 
grade  with  a  20  per  cent  surface  resistance.  At  all  inter- 
mediate points  along  the  line  the  sum  of  the  grade  re- 
sistance, shown  on  the  ordinate  (vertical),  and  the  sur- 
face resistance,  shown  on  the  abscissa  (horizontal),  is 
35.  At  all  points  to  the  left  of  the  line  the  sum  is  smaller, 
denoting  easier  road  conditions. 

On  the  second  speed,  giving  6  miles  per  hour,  the  truck 
can  negotiate  grades  up  to  12'_.  on  the  best  roads,  or  it 
can  climb  grades  up  to  21, [>  on  roads  giving  the  enormous 
surface  resistance  of  10  per  cent,  as  the  graph  shows,  the 
second  line  being  laid  down  on  the  same  principle  as  the 
line  for  the  low  gear. 
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The  line  for  the  third  speed,  or  12  miles  per  hour,  take- 
in  all  roads  that  may  be  designated  as  good,  having  no 
grades  above  4  per  cent  and  no  surface  resistances  above 
3  per  cent.  And  in  addition  it  takes  in  well-surfaced 
roads  up  to  6  per  cent  grades  and  poorly  surfaced  roads 
with  grades  from  0  to  4. 

The  high  speed,  18  miles  per  hour,  will,  of  course,  not 
ordinarily  be  employed  with  full  load,  but  the  graph 
shows  that  it  can  be  employed  on  the  majority  of  good 
roads.  Usually  the  engine  will  be  throttled  to  reduce  the 
speed,  with  some  loss  in  fuel  efficiency. 

Now  let  the  trailer  loaded  with  another  21^  tons  of 
merchandise  be  hitched  to  the  truck.  Such  a  trailer  may 
weigh  about  V/2  tons,  making  the  addition  to  the  weight 
hauled  4  tons  and  the  total  9  tons,  or  18,000  lb.  The  draw- 
bar pull  figures  remain  unchanged,  and  the  load  on  the 
driving  wheels  is  also  the  same  as  before.  To  get  the 
lines  showing  what  roads  can  be  negotiated,  it  is  only 
necessary  to  figure  the  new  percentages  of  the  total  weight 
which  the  drawbar  pulls  now  represent.  If  2500  lb.  is 
25  per  cent  of  10,000  lb.,  what  percentage  is  it  of  18,000? 
Multiply  by  10  and  divide  by  18.  This  gives  a  shade 
below  14.  The  line  marked  "Trailer  1"  is  drawn  accord- 
ingly to  show  what  truck  and  trailer  with  a  combined  load 
of  5  tons  and  a  weight  of  9  tons  can  do  on  low  gear.  Pro- 
ceeding by  the  same  method,  one  sees  that  the  drawbar 
pull  of  1250  lb.  on  second  speed  represents  7  per  cent  of 
the  total  weight,  and  the  line  drawn  accordingly,  from 
7  grade  to  7  surface  resistance,  takes  in  practically  all 
good  roads  and  a  majority  of  common  roads  at  6  miles 
per  hour.  The  third  speed  with  trailer  takes  in  the  larger 
portion  of  good  roads  at  12  miles  per  hour.  And  in  most 
cases  much  of  the  larger  portion,  perhaps  usually  as  much 
as  seven-eighths  of  the  mileage  of  a  route  lies  over  roads 
of  this  character,  so  that  little  time  is  lost  in  comparison 
with  the  truck  alone,  which  on  the  same  roads  often  must 
be  held  down  to  about  the  same  speed  for  reasons  of 
prudence,  maintenance  cost  and  legal  rules  for  heavy 
traffic.  On  high  gear,  at  18  miles  per  hour,  the  trailer 
outfit  takes  in  grades  or  road  resistances  up  to  2.3  per 
cent. 

In  all  cases  a  slip  factor  i  traction  coefficient)  of  40  per 
cent  is  sufficient  to  secure  the  hauling  of  the  trailer,  as  the 
minimum  load  at  the  contacts  of  the  driving  wheels  with 
the  road  is  6667  lb.,  and  for  trucks  of  the  overhang  type 
more  than  8000  lb.,  while  the  maximum  drawbar  pull  is 
2500  lb. 

Special  resistances  may  arise.  The  use  of  traction  de- 
to  overcome  temporary  slipperiness  may  be  con- 
sidered as  normal  and  included  in  the  scope  of  the  graph, 
justifying  an  increased  rating  of  the  surface  resistance 
by  1  to  2  per  cent,  and  allowance  may  likewise  be  made 
for  the  additional  resistance  encountered  on  curves  and 
especially  at  sharp  turns,  due  to  misdirection  of  the  draw- 
bar pull.  Starting  with  the  wheels  in  a  hole  may  cause 
difficulty  which  the  driver  cannot  always  avid.  At  the 
top  of  a  hill,  with  the  trailer  still  on  the  slope,  a  similar 
increase  in  resistance  occurs.  The  graph  shows  that  the 
low  gear  will  take  care  of  these  factors,  even  all  combined, 
unless  the  otherwise  existing  road  condition  calls  for  low 
gear  and  nearly  exhausts  its  capacity.  If  a  mute  con- 
templated for  trailer  service  presents  possibilities  like 
those  mentioned,  provision  should,  of  course,  preferably  be 
made  for  them  in  laying  down  the  low  gear  line  and  select- 
ing motive  power,  gears  and  loads  in  such  manner  that 
the  required  low  gear  line  can  be  realized. 

There  is  need  of  a  good  scale  of  surface  resistances. 
Some  experienced  road  specialists  may  have  the  data,  but 
there  is  a  difficulty  in  designating  the  different  materials 
and  qualities  by  such  terms  that  anybody  can  identify 
them   with   the  actual   condition    of   an   actual    mad    which 


he  has  in  mind  from  personal  observation  or  which  has 
been  carefully  described  to  him.  Some  data  on  the  effect 
of  wheel  diametei's  also  remain  to  be  collected,  as  large 
semi-trailer  wheels,  for  example,  meet  smaller  surface  re- 
sistance than  ordinary  truck  and  trailer  wheels,  yet  not 
always  in  inverse  proportion  to  diameters.  Hauling  is  not 
meticulous  laboratory  work,  however.  With  a  few  fixed 
surface  data,  distributed  along  the  scale  from  0  to  15  per 
cent  and  well  authenticated,  one  who  estimates  a  given 
route  should  have  no  trouble  in  assigning  the  proper  per 
cent  value  to  intermediate  road  qualities  not  specified  on 
the  scale.  Experience  in  distinguishing  sharply  between 
grade  and  surface  resistances  is  perhaps  the  main  personal 
requirement.  At  worst  the  low  gear  will  take  care  of 
many  errors,  so  far  as  muddling  through  is  concerned.  A 
determined  call  for  the  best  surface  resistance  scale,  well 
phrased  and  possibly  illustrated,  might  elicit  something 
of  great  interest  in  this  connection,  as  well  as  in  other 
directions. 

The  method  which  has  now  been  outlined  permits  a  good 
deal  of  experimenting  and  demonstrating  to  be  done 
handily  on  paper,  and  it  may  be  turned  to  account  for 
good  salesmanship  and  for  securing  the  best  utilization  of 
any  fleet  of  motor  trucks  and  trailers  operated  over  a  num- 
ber of  routes.  At  one  point  of  some  importance  Fig.  1  is 
lacking,  however.  It  fails  to  visualize  or  suggest  the 
time  factor,  because  a  square  representing  a  bad  road  con- 
dition, of  which  there  may  be  a  fraction  of  a  mile,  is  just 
as  large  and  prominent  on  the  graph  as  another  square 
representing  a  road  condition  of  which  there  may  be 
twenty   miles.     Trailer  time   often  comes  near  equalling 
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Fig  :5 — Graph  picturing  road  conditions  somewhat 
in  proportion  to  their  prevalence,  each  square  or 
nrtangle  representing  a  certain  total  resistanci 
to  traction  by  its  location,  and  the  probable  fre 
quency  or  mileage  by  its  area.  The  curves  repre- 
sent the  same  truck  and  trailer  as  the  oblique  lines 
on  Fig.  1,  the  whole  area  to  the  left  of  them  de- 
noting roughly  the  share  of  all  road  condition 
which  can  bi    negotiated  in  each  ease 

truck  time,  because  those  bad  or  steep  stretches  are  very 
•short,  which  call  for  a  lower  gear  with  the  trailer  than 
with  the  truck  alone.  As  no  two  routes  are  quite  alike, 
the  running  time  can  be  figured  closely  only  by  means  of 
specifications  or  charts  for  each  route,  but  a  general  idea 
of  distances,  difficulties  and  time  consumption  can  be  con- 
veyed by  means  of  a  graph  like  Fig.  3  and  the  tell-tale  gear 
lines  laid  down  in  such  a  graph.  It  may  be  used  in  the 
same  manner  as  Fig.  1,  and  the  lines  shown  in  this  ca  e 
are  the  low  gear  line  for  the  same  truck  as  in  Fig.  1  and 
all  the  lines  for  the  trailer  outfit  from  Fig.  1.  These  lines 
here  become  curves.  This  graph  is  shown  here  no 
cause  it  is  believed  to  be  thoroughly  practical  witli 
ence  to  trailers.     It  sacrifices  simplicity  too  much  for  this 
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purpose  and  is  not  specific 
enough.  It  illustrates  a  situa- 
tion but  does  not  give  figured 
values  for  distances  and  time. 
But  it  is  presented  because  it 
may  be  found  particularly  useful 
for  choosing,  examining  and 
demonstrating  the  capacities  of 
trucks  and  tractors  whose  rela- 
tions to  their  work  are  judged 
on  a  plan  of  generous  allow- 
ances in  matters  of  power  and 
weight  for  the  overcoming  of  ex- 
ceptional difficulties  when  the 
need  arises. 

Each  of  the  small  squares  or 
rectangles  in  Fig.  3  pictures  by 
its  comparative  area  the  prob- 
able frequency  or  mileage  of  the 
road  condition,  or  working  con- 
dition, which  is  designated  by  its 
location  in  the  graph.    So  far  as 

roads  are  concerned,  as  all  roads  are  intended  for  remov- 
ing difficulties  in  transportation,  it  is  a  fair  assumption 
that  frequency  or  mileage  of  a  given  road  feature  is  in  in- 
verse proportion,  on  any  given  route,  to  the  difficulty  or 
road  resistance  it  presents.  The  nature  of  the  graph  is 
based  on  this  assumption,  which  may  be  extended  to  trac- 
tor work  with  some  modifications,  and  should  be  useful 
for  estimating  the  required  types  and  specifications  of 
vehicles,  with  the  time  factor  easily  if  not  accurately  in- 
cluded in  the  considerations.  But  this  interest  is  largely 
professional. 

With  closer  reference  to  trailer  work  and  the  timing 
for  routes  whose  peculiarities  are  known  and  may  be 
charted,  one  reverts  to  the  simpler  type  of  graph.  Fig.  4 
shows  one  way  in  which  the  normal  resistances  of  a  route 
may  be  marked  with  their  corresponding  mileage  upon 
those  squares  in  the  graph  which  represent  the  various 
resistances  concerned.  Gear  speed  lines  for  available 
transportation  units  and  desired  loads  may  be  laid  down, 
and  it  may  then  be  observed  to  what  extent  the  marked 
squares  come  inside  or  outside  (left  or  right)  of  the 
respective  speed  lines.     Time  can  then  readily  be  figured, 
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TRUCK  N0.2 
NET  HP.  22 
GEARS 
1-3  M.P.H.-  2750  FULL 
2-5  M.P.H  -1650  » 
3-9M.P.H-  916    " 
4-12M.P.H-  687    •• 
WEIGHT  4000  LB. 
MAX.  LOAD  4000  LB. 
LOAD  ON  DRIVERS  6000 18 
VOL.  CAP.  3  CUBIC  YARDS 


°    TRAILER  NO  3      « 

WEIGHT  2500  LB. 
MAX.L0AD4000LB. 
VOL. CAP.  5 CUBIC  YDS. 

WEIGHT  I4500LB- 
IMAX.ROAD  RESISTANCE 


19% 

2  -  114% 

3  -    6.3  % 

4  -    4.75% 


J 


Fig.  I— Graph   on   the  same  plan  as  Fiji.   1    and 

ng   the   work  and  working   limitations  of  a 

,  oiler  outfit.     Without  connectio 

is  indicated  on  thi  graph,  by  marked  squart  s 

., ,,/   figures  in   the  bowk    r<  pi  i  sentiny  mih  age,  a 

m   for  vieiving   the    road   conditions   of  any 

given  route  in  relation  to  th<   hauling  capacity  oi 

a  transportation  outfit,  including  timing  oj   work 

over  the  route 


Fig  5 — Portion  of  route  chart  with  exchangeable  vehicle 
tickets  as  adapted  for  use  by  transportation  company  operat- 
ing a  number*  of  routes  daily,  with  variable  loads  and  vari- 
able combinations  of  tracks  or  tractors,  trailers  or  semi- 
trailers. The  route,  in  rough  profile,  is  divided  in  ^s-milv 
stretches.  Nature  of  road  and  per  cent  grades  are  marked 
above  and  along  the  route  line.  Surface  resistances  at  their 
best  a7id  worst  are  marked  below.  Total  road  resistances  are 
footed  up,  subject,  to  whatever  changes  may  occur  in  the  road  condition  from 
day  to  day.  In  practice,  only  the  doubtful  stretches  should  be  considered,  and 
these  mainly  when  unusual  loads  require  an  unusual  combination  of  the  vehicles 

and  the  method  is  not  laborious  when  Table  I  and  graph 
blanks  are  at  hand. 

Fig.  4  shows  the  lines  for  a  tractor-truck  with  semi- 
trailer in  addition  to  the  markings  for  a  supposed  route. 
The  following  data  are  assumed  for  the  semi-trailer  out- 
fit: Horsepower  30  at  the  driving  wheels,  gears  2,  5,  8 
and  15,  weight  of  tractor-truck  2V2  tons,  weight  of  semi- 
trailer 1 '  2  ton,  payload  6  tons,  weight  on  drivers  3-14 
tons,  weight  on  trailer  wheels  4%  tons,  total  weight  10 
tons.  It  will  be  noticed  on  the  graph  that  in  this  case  the 
low  gear  cannot  be  made  useful  up  to  the  power  limit 
without  the  use  of  special  traction  devices  for  raising  the 
slip  factor. 

Traction  resistance  on  downgrades  need  rarely  be  con- 
sidered, and  the  timing  for  downgrades  may  be  estimated 
somewhat  according  to  the  degree  of  caution  desired  of 
the  driver.  If  heavy  surface  resistance  occurs  on  a  light 
downgrade  the  net  resistance  can,  if  necessary  for  com- 
pleteness, be  marked  under  the  base  line  of  the  graph. 
To  illustrate  the  possibilities,  the  writer  remembers  one 
serpentine  downgrade  six  miles  long  and  averaging  13.2 
per  cent  on  which  the  pull  of  the  grade  was  not  every- 
where sufficient  for  overcoming  the  drag  of  the  sandy 
roadbed.  And  a  great  deal  of  trailing  had  been  done  over 
it,  not  by  motor  truck,  but  by  20-mule  teams. 

Fig.  5  shows  a  plan  for  a  separate  route  chart  that  may 
he  pieced  up  in  sections — since  routes,  too,  may  vary  from 
day  to  day — and  pictures  the  road  data  for  both  directions 
of  travel.  It  can  probably  be  much  improved  in  the  hands 
of  skilled  fleet  operators,  as  by  eliminating  all  detail  of 
features  which  present  no  difficulties. 

While  the  method  described  in  the  foregoing  for  tracing 
the  requirements  in  horsepowers  and  gears  are  applicable 
to  ordinary  motor  truck  work  as  well  as  to  trailers,  some- 
thing of  this  order  is  no  doubt  more  widely  needed  in 
connection  with  trailer  equipments,  as  these  are  very  low 
powered  transportation  units  for  their  loads  and  cannot 
possibly  be  as  independent  of  road  conditions  as  trucks 
must  be  in  order  to  be  saleable,  while,  on  the  u.  r  hand, 
they  exhibit  ample  justification  over  a  wide  range  of  con- 
ditions and  circumstances,  partly  by  moving  loads  too 
beavj  for  trucks  of  general  utility  and  perhaps  even  more 
by  large  volume  capacity  and  great  flexibility  in  their 
adaptation  to  varying  demands.  In  this  article  the  only 
aim  has  been  to  indicate  an  easy  way  to  estimate  with 
some  degree  of  accuracy  the  ton-load  and  ton-mile 
capacities  that  are  compatible  with  any  set  of  road  con- 
ditions, in  which  estimate  the  X  may  be  on  either  side  of 
the  equation. 


ROUTE  N0.7 

GOING   NORTH 

47V8  MILES 

CONDITION  :  DRY 


HIGH  Ml  MILES 
3RD:  21V2    " 
2ND:      1/2   " 

LOW:      Vs   " 


DOWNGRADES 

14  1/2  MILES 
AT  10  M  P.  H. 


TIME 

HIGH :  44  MIN. 

3RD  :  161      " 

2ND:      6     " 

LOW  :      4     - 

DOWN:    87     •• 

302  MIN 
AVERAGE   9.46  MRH 
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A  Commercial  Monoplane  Designed  to 
Carry  Pilot  and  Six  Passengers 

Clean  design  with  minimum  parasite  resistance  and  efficient  wing  curve 
said  to  result  in  excellent  performance.  Wings  externally  braced.  Both 
passengers  and  crew  have  clear  vision  downward. 


THE  monoplane  shown  in  the  accompanying  photo- 
graphs was  built  expressly  for  passenger  carrying 
purposes  and  with  the  object  in  view  of  provid- 
ing a  strictly  commercial  ship  embodying  efficiency  and 
comfort. 

An  externally  braced  monoplane  is  used  to  make  pos- 
sible a  thin  wing  section  with  consequent  high  efficiency 
at  high  speeds.  The  wings  taper  in  plan  from  the  fuse- 
lage to  the  tips  and  are  constructed  of  wood  and  fabric. 
The  webs  and  beams  used  are  said  to  be  of  more  liberal 
design  than  those  used  in  standard  biplane  wings  of 
equal  dimensions.  There  are,  besides  the  usual  two 
beams,  twelve  auxiliary  strips  linking  the  webs  together 
and  adding  greatly  to  the  strength  of  the  wings.  The 
wings  are  braced  by  Y-shaped  struts  which  pass  from  a 
tie  rod  just  back  of  the  landing  wheels  to  a  point  about 
two-thirds  out  on  the  wing,  the  strut  dividing  and  fas- 
tening directly  onto  each  beam.  The  planes  themselves 
have  a  small  dihedral.  Large  ailerons  are  cut  into  the 
trailing  edge  of  the  wings  and  are  actuated  by  a  strong 
and  positive  system  of  tubes  and  cranks  which  connect 
them  with  the  dual  stick  control. 

The  landing  gear  has  its  two  wheels  spaced  with  a  7- 
ft.  tread,  which  makes  it  easy  to  avoid  tipping  when 
landing.  The  wheels  are  of  the  wire-spoke  extra  strong 
type  and  carry  750  x  125  mm.  tires.  They  are  mounted 
upon  a  2-in.  tubular  axle.  Streamlining  between  this 
axle  and  the  tie-rod  holding  the  wing  struts  is  in  the 
form  of  an  airfoil,  the  axle  being  the  leading  edge  and 
the  rod  the  trailing  edge.  landing  shocks  are  absorbed 
by  rubber  cords,  which  allow  the  axle  to  rise  against 
stops  6  in.,  the  leading  edge  of  the  small  airfoil  rising 
with  it  and  the  rest  of  the  airfoil  remaining  in  place. 

The  design  embodies  unusually  clean  lines.  The  fuse- 
lage merges  directly  into  the  center  section,  the  roof  of 
the  passenger  compartment  being  ply-wood  and  conform- 
ing to  the  wing  curve.  The  fuselage  is  made  up  of  six 
main  longerons  1%  in.  by  Vs  in.,  together  with  eighteen 


longitudinal  ribs  7/g  in.  by  :;s  in.,  all  of  which  are  sup- 
ported by  fourteen  ply-wood  bulkheads  and  inclosed  in 
a  laminated  covering  *4  in.  thick,  thus  forming  a  rigid 
structure.  The  fuselage  terminates  at  its  rear  in  an 
aluminum  casting  in  which  the  rudder  and  elevators 
turn.  The  passengers  are  accommodated  in  three  seats 
arranged  in  tandem.  The  first  seat  accommodates  two 
people,  either  of  whom  may  pilot  the  plane  or,  with  one 
stick  removed,  one  may  pilot  and  the  other  be  a  passen- 
ger. The  second  seat  holds  three  people  and  the  rear 
one  two.  Entrance  is  through  a  door  on  the  left  side 
and  at  the  front  of  the  compartment,  a  portion  of  the 
first  and  second  seats  hinging  to  enable  easy  access  to 
the  rear  seat.  The  windows  which  reach  the  entire 
length  of  the  passenger  compartment,  are  placed  in  a 
portion  of  the  fuselage  which  slopes  inward  at  the  bot- 
tom, thus  an  excellent  view  downward  is  obtained. 
There  is  a  dome  light  in  the  roof  of  the  cabin.  The 
fuselage  looks  small  for  its  capacity.  Head-room  is  pro- 
vided by  utilizing  what  would  ordinarily  be  the  interior 
of  the  center  section  of  the  wing. 

The  rudder  is  controlled  by  two  sets  of  pedals,  all  of 
which  are  interlocked  and  work  in  unison,  being  con- 
nected to  the  rudder  by  cables  entirely  within  the  fuse- 
lage. The  pilots  have  good  forward  vision  through  wind- 
shields provided  with  large  openings  at  the  side,  making 
it  easy  to  remove  any  moisture  which  accumulates  on  the 
glass.  Side  vision  is  obtained  through  the  windows  al- 
ready mentioned.  There  is  a  mahogany  instrument  board 
mounting  an  air-speed  indicator,  altimeter,  motometer, 
revolution  counter,  ignition  switch  and  oil  pressure 
gage.  The  spark  and  throttle  are  controlled  by  levers 
centrally  located  within  easy  reach  of  either  front  seat. 
There  are  fuel  shut-off  cocks  within  easy  reach  of  the 
pilot  with  which  he  can  cut  out  either  or  both  of  the 
fuel  tanks.  Small  levers  within  convenient  reach  of  the 
operator  give  the  radiator  shutter  any  desired  setting 
when  in  flight.    A  locker  on  the  right  directly  under  the 
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instrument  board  contains  the  storage  battery  while  a  radiator   out    of   the   propeller   slip-stream   and   all    air 

similar  locker  on  the  left  is  available  for  tools,  etc.  disturbances  set  up  by  the  plane. 

The  engine   used   is   a   Hall-Scott  L-6   capable  of  de-  The    following    specifications  .and    performance    data 

veloping  over  200  hp.  but  in  this  airplane  it  is  said  to  are  furnished  by  the  manufacturer,  Jacuzzi  Bros.,  Inc.: 

require  an  average  output  of  about  100  hp.  at  the  average      Length  over  all 29  ft. 

flying  speed  of  100  m.p.h.,  thus  providing  ample  reserve     Span 52  ft. 

power,  which  when  all  used  is  said  to  increase  the  speed      Height   (top  of  radiator) 10  ft.  6  in. 

to   over   125  m.p.h.     Delco   ignition   and   two   Stromberg      Wing  area  (with  center  section) 400  sq.  ft. 

carbureters    are    used.      The    engine    is    mounted    in    the      Weight  empty   1,800  lbs. 

forward  end  of  the  fuselage  and  turns  a  propeller  8  ft.      Weight  fully  loaded 3,400  lbs 

.       .j.         f  Fuel  capacity   80  gal. 

2  in.  in  diameter.  oil  capaejty  (outside  engine) 4  gal. 

Precaution    is    taken    against   fire    by    allowing    prac-      Fuei  consumption  per  hour 8  to  9  gal. 

tically    no    chance    for    an    accumulation    of    gas    or    oil      Radius  of  action 900  to  1,000  mi. 

vapors  in  the  fuselage.     Overflow  from  the  carbureters      Speed,  half  throttle 100  mi.  per  hr. 

is    led    away   through    pipes.      The    carbureters    receive      Speed,   three-quarter  throttle 125  mi.  per  hr. 

their   air   through   scoops    cut   through   the   side   of   the      Minimum  landing  speed,  full  load 45  mi.  per  hr. 

fuselage,     thus     eliminating     practically     all     back-fire  ^^n^V* d.  ha If  load. ...... .38  mi.  per  ht. 

hazard.     The  fuel  is  carried  in  two  gravity  tanks  made 

of  copper  and  mounted  in  the  wings  at  either  side  of  the  According  to  the   builders,   the  plane  handles   excep- 

fuselage.     Fan-driven   pumps   deliver  all  fuel   in   these  tionally   well,    the    rudder   being   markedly    effective   in 

tanks  to  their  highest  point,  thus  maintaining  a  constant  taxying.     The  wings  are  notably  rigid  in  flight  due  no 

gravity    head    at    all    fuel    levels.     The    portion    of   the  doubt  largely  to  their  great  depth  near  the  fuselage  and 

fuselage  immediately  under  the  engine  is  provided  with  the  special  interior  construction.     A  landing  sufficiently 

a  large  number  of  ventilation  holes.  bad  to  collapse  one  wheel  and  bend  the  axle  is  said  to 

Cooling  is  by  a  radiator  mounted  in  unobstructed  posi-  have  failed  to  indicate  weakness  in  the  design  or  con- 
tion  and  provided  with  a  heavy  canvas  shutter  which  struction  of  the  rest  of  the  landing  gear.  The  perform- 
when  entirely  open  is  rolled  up  at  one  side  of  the  radia-  ance  of  this  plane  is  attributed  to  the  unusually  clean 
tor.  As  previously  stated,  this  shutter  can  be  given  design  in  which  parasite  resistance  has  been  reduced 
any  desired  setting  while  in  flight.  The  venturi  tube  as  much  as  possible,  while  at  the  same  time  a  wing  sec- 
of'the   air-speed   indicator  is   mounted   high   above  the  tion  of  high  efficiency  is  employed. 


One  and  a  Half  Million  Miles  Flown  by  Air  Mail  Planes 


MORE  than  one  and  a  half  million  miles  flown  by  the 
planes  in  the  Air  Mail  Service  shows  that  21  of 
these  planes  have  traveled  more  than  the  distance  around 
the  earth  at  the  Equator.  The  prize  plane  of  these  vet- 
erans of  the  air  was  D.  H.  Plane  No.  76,  which  flew  38,- 
348  miles  in  407  hours  and  8  minutes  before  it  went  out 
of  service  on  Oct.  16,  1920.  The  average  speed  of  this 
plane  was  94.4  mi.  per  hr.  The  plane  with  the  next 
greatest  record  was  D.  H.  Plane  No.  74,  which  flew  38,- 
381  miles  in  420  hours  and  15  minutes,  and  is  still  going 
strong  across  the  Sierra  Nevada  Mountains  from  Reno 
to  San  Francisco.  It  is  one  of  the  planes  that  the  Air 
Mail  mechanics  expect  to  see  make  a  record  of  50,000 
miles  or  better.  Its  average  speed  has  been  89.1  mi.  per 
hr.  through  the  entire  period  of  its  activities.  This 
plane  added  3443  miles  to  its  record  during  the  months 
of  January  and  February.  Four  other  De  Haviland 
planes  have  each  exceeded  30,000  miles  of  operation. 

Next  to  these  top-notchers  in  the  mail  service  stand  the 
two  Curtiss  R-4  planes.  Of  these,  No.  31  had  a  record 
at  the  close  in  1920  of  33,644  miles  in  378  hours  and  49 
minutes  in  the  air.  This  is  an  average  speed  of  88.8  mi. 
per  hour.  The  second  Curtiss  R-4  plane  with  better  than 
30,000  miles  was  No.  35,  which  covered  30,948  miles  in 
397  hours  and  25  minutes,  an  average  speed  of  77.9  mi. 
per  hr.  Planes  Nos.  3]  and  35  are  operating  between 
New  York  and  Washington  to-day,  and  the  former  has 
flown  an  additional  6885  mi.  during  January  and  February. 

The  first  airplanes  used  in  the  Air  Mail  Service  on 
the  date  oJ  its  inauguration,  May  15,  1918,  were  Curtiss 
JN-4  training  planes,  Nos.  1 1  and  12.  Both  of  these  are 
in  operation  in-day  between  St.  Louis  and  Chicago.  No. 
11  has  flown  31,208  mi.  and  No.  12  30,090  mi. 

The  first  planes  purchased  by  the  Post  Office  Depart 
ment  were  8  machines  manufactured  by  the  Standard 
Aircraft  Corporation  of  Elizabeth,  N.  J.,  which   was   in 


business  only  during  the  war.  Seven  of  these  eight 
planes  are  still  in  existence,  two  of  them  flying  daily 
between  Chicago  and  St.  Louis.  Their  record  is  15,781 
mi.  and  10,256  mi.  respectively. 

Two  of  the  Glenn  L.  Martin  twin  motor  mail  planes  put 
into  service  in  the  winter  of  1919  have  exceeded  25,000 
miles  of  service.  Plane  No.  201  of  this  type  has  flown 
27,757  mi.  at  an  average  speed  of  75.3  mi.  per  hr.  Plane 
No.  202  has  seen  25,593  mi.  of  service  at  an  average  speed 
of  89.2  mi.  per  hr.  Both  of  these  two  planes  are  being 
repaired  and  overhauled  and  give  promise  of  getting 
into  the  40,000  to  50,000  miles  class. 

The  Junker  all-metal  monoplanes  are  the  latest  planes 
put  into  the  Air  Mail  Service.  They  have  not  had  the 
mileage  that  should  have  been  obtained  from  them,  owing 
to  the  fact  that  they  had  serious  engineering  defects  in 
their  fuel  system  and  engine  installation.  One  of  these 
planes  covered  7677  miles  between  August  and  Dec. 
31,  at  an  average  speed  of  81.1  mi.  per  hr.  A  second  of 
the  all-metal  monoplanes  has  flown  6159  miles.  Both  of 
these  planes  have  additional  mileage  accumulated  during 
January  and  February. 

Up  to  Dec.  31,  1920,  the  planes  in  the  Air  Mail  Service 
have  flown  18,806  hours  and  37  minutes  and  have  cov- 
ered 1,572,450'  •_.  miles.  This  is  an  average  for  all  types 
of  planes  under  all  conditions  of  operation  of  83.6  mi. 
per  hr.  In  that  period  they  have  carried  more  than  49,- 
000,000  letters.  The  mechanics'  time  and  the  cost  of 
airplane  and  repair  parts  over  this  entire  period  of  serv- 
ice have  been  at  the  rate  of  30.5  cents  per  mile  flown. 

In  announcing  this  performance  of  the  Air  Mail  planes, 
the  Post  Office  Department  gives  due  credit  to  the  me- 
chanics who  are  keeping  them  in  condition  for  the  daily 
flights,  and  the  pilots  who  have  handled  them  with  daring 
and  judgment  under  most  trying  and  adverse  conditions  of 
weather. 
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A  Labor  Dispute  Which  Was  Settled 

by  Frankness 

The  following  article  describes  how  an  Eastern  manufacturer  succeeded 
in  coining  out  of  labor  trouble  with  more  good  will  from  his  employees 
than  when  he  went  in.  The  accomplishment  was  due  to  the  simple  ex- 
pedient of  laying  all  the  cards  face  up  on  the  table. 


IT  is  possible  for  an  employer  to  come  out  of  a  labor 
difficulty  with  more  good  will  from  his  workmen  than 
when  he  went  it.  One  executive  recently  "got  to- 
gether" with  his  workmen  and  solved  mutual  difficulties 
merely  by  laying  all  the  facts  on  the  table,  even  when  the 
difficulties  had  gone  so  far  as  to  result  in  a  strike  affect- 
ing an  important  "keystone"  department.  The  details  of 
the  settlement  are  of  interest  to  the  many  other  manu- 
facturers who  are,  unfortunately,  meeting  similar  situ- 
ations with  only  too  great  regularity. 

About  1500  men  are  employed  in  this  plant,  which  is 
located  in  a  town  of  about  15,000  inhabitants.  Ever  since 
the  establishment  of  the  concern  in  1898,  it  has  been 
the  custom  of  the  management  to  adjust  all  differences 
with  workers  through  a  committee  elected  by  the  em- 
ployees to  represent  them.  An  open  shop  has  been  main- 
tained. 

Union  agents  have  attempted  to  organize  the  plant,  but 
had  met  with  little  success  over  a  period  of  years.  Finally, 
however,  they  did  manage  to  organize  the  foundry.  Shortly 
after,  a  strike  was  threatened,  the  demands  being  for  a 
reduction  of  the  working  day  from  ten  to  nine  hours, 
maintenance  of  the  present  wage  scale,  and  recognition 
of  the  union.  The  management  refused  to  deal  with  the 
union  agents,  but  was  willing  to  discuss  the  wages  and 
hours  demand  through  the  usual  representative  channels. 

This  status  continued  for  a  day  or  so,  when  the  foundry- 
men  finally  did  walk  out.  The  next  day  the  management 
urged  the  rest  of  the  workers  to  remain  loyal  and  to 
choose  their  representatives  for  conference  so  that  the 
actual  facts  surrounding  the  demands  and  the  possibility 
of  granting  them  might  be  threshed  out.  One  or  two 
men  in  a  certain  department  were  known  to  be  among 
the  ultra-radical  group.  The  management  urged  that 
they  be  elected  in  the  committee  representing  the  workers. 
One  of  these  men  in  particular  had  been  putting  forth 
many  heated  and  radical  arguments.  He  was  chosen  as 
a  member  of  the  shop  committee. 

When  the  committee  met  in  conference  with  the  general 
manager,  the  latter  put  the  following  facts  before  them : 

1.  He  showed  the  committee  actual  charts  prepared  from 
production  records  which  proved  that  since  1!»14  the  pro- 
duction of  the  plant  per  man  per  hour  had  decreased 
about  33  1  '3  per  cent. 

2.  He  showed  them  similar  charts  from  the  foundry  pro- 
duction record  for  the  last  two  years  which  showed  on 
the  graph  a  very  sharp  and  steady  decrease  since  1916. 
the  percentage  being  much  greater  than  for  the  rest  of 
the  plant. 

3.  He  told  the  committee  that  he  knew  the  men  were  loaf- 
ing; that  it  was  proved  by  these  records.  He  said  that 
he  knew  they  could  produce  as  much  in  nine  hours  as 
they  were  now  in  ten — if  they  would;  they  could  do  it 
even  in  seven  hours,  if  they  tried. 

4.  He  told  them  he  had  known  of  this  condition  for  a  long 


time,  but  had  said  nothing  in  the  belief  that  after  the 
war  things  would  settle  down  and  conditions  would  return 
to  normal;  but  that  present  conditions  could  not  continue 
if  the  plant  was  to  go  on  operating  successfully. 
5.  He  explained  to  them  that  local  conditions  had  much  to 
do  with  the  number  of  working  hours.  In  this  town  no 
workman  lives  more  than  a  mile  from  the  plant,  most 
of  them  within  five  minutes'  walk.  Thus  they  have  as 
much  time  at  home  as  the  man  in  New  York  City  who 
actually  works  only  eight  hours. 

When  these  facts  had  been  presented,  a  lively  discussion 
followed  in  which  nearly  every  member  of  the  committee 
took  part.  Objections  were  brought  up  and  were  answered 
by  the  general  manager.  One  of  the  outgrowths  of  the 
discussion  being  that  the  radical  member  of  the  com- 
mittee was  unable  to  successfully  defend  in  open  forum 
and  in  the  face  of  true  facts  laid  on  the  table  the  views 
he  had  been  disseminating.  This  very  man,  in  fact,  got 
up  and  finally  said : 

"We  have  been  loafing  on  the  job.  I  know  it  and  you 
know  it.  We  have  the  facts  here,  and  the  thing  for  us  to 
do  is  to  go  out  there  and  really  begin  to  produce  some- 
thing." 

The  management  then  proposed  to  try  a  nine-and-one- 
half  hour  day  temporarily  with  the  same  rate  of  pay  as 
for  ten  hours,  with  a  promise  of  readjustment  later  if  it 
seemed  justified.     This  proposal  was  agreed  to. 

In  the  meantime,  of  course,  the  foundrymen  were  on 
strike.  The  committee  members  after  this  meeting  went 
out  and  talked  with  the  striking  men,  told  them  they 
could  come  back — if  they  came  at  once  without  recog- 
nition of  the  union — and  that  they  would  be  better  off  to 
do  so.     The  next  morning  all  the  strikers  were  on  deck. 

The  immediate  trouble  was  thus  settled — a  desirable 
but  by  no  means  an  ultimate  end.  Frequently  employers 
have  been  able  to  break  a  strike  in  one  way  or  another 
and  get  the  men  back  to  work,  but  too  often  the  resulting 
ill-feeling  that  has  been  aroused  reflects  very  definitely 
in  even  more  greatly  decreased  production  and  discontent. 
In  this  case,  however,  the  strike  was  taken  as  an  oppor- 
tunity to  give  the  workmen  true  facts  in  regard  to  the 
entire  situation.  By  laying  all  the  cards  on  the  table, 
and  then  frankly  inviting  discussion,  this  management 
came  out  of  a  strike  with  a  greater  feeling  of  good  will 
and  co-operation  on  the  part  of  its  workers  than  at  the 
start.     That  is  the  unusual  feature  of  this  experience. 

Proof  of  this  is  shown  in  production  records  since  that 
time.  Production  in  every  department  of  the  plant  has 
risen,  especially  that  in  the  foundry. 

This  settlement  illustrates  strikingly  the  possibilities 
presented  to  the  management  which,  with  a  really  honest 
purpose,  is  willing  to  put  the  facts  before  their  em- 
ployees. The  name  of  the  concern  is  withheld  merely  lie- 
cause  the  story  is  a  rather  intimate  one,  while  the  facts 
are  applicable  in  one  place  as  well  as  another. 
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Where  Is  the  Motorcycle  Going? 

The  general  status  of  the  industry,  together  with  the  relation  between  for- 
eign and  domestic  business,  was  discussed  last  week.  This  article  takes  up 
the  more  detailed  problems  of  overcoming  prejudice,  over-emphasis  of  rac- 
ing, the  size  of  the  future  motorcycle,  and  the  field  for  future  develop- 
ment. Vital  necessitv  for  cooperative  effort  by  manufacturers  is  indicated. 

By  Norman  G.  Shidle 


IT  may  be  admitted  that  so  far  as  the  opinion  of  the 
general  public  is  concerned,  the  motorcycle  has  a  dis- 
tinct prejudice  to  overcome.  The  automobile  once 
had  the  same  difficulty,  but  the  automobile  succeeded  in 
overcoming  it;  the  motorcycle  has  not  yet  done  so. 

In  seeking  the  best  means  by  which  this  prejudice 
may  be  overcome,  the  necessity  for  co-operative  effort 
among  the  manufacturers  becomes  apparent.  In  an  in- 
dustry composed  of  so  few  units,  it  should  not  be  diffi- 
cult to  get  together  to  boost  the  industry  in  general  for 
the  good  of  each  individual.  This  is  necessary  if  any 
real  progress  is  to  be  made.  The  chief  necessity  for  the 
motorcycle  in  the  domestic  field  is  the  widening  of  the 
potential  sales  market.  No  real  progress  will  be  made 
while  the  manufacturers  content  themselves  with  fight- 
ing over  the  business  available  in  the  present  market, 
which  seems  to  have  grown  smaller — certainly  not  larger 
— during  recent  years. 

Why  Not  Study  England? 

The  situation  in  England  presents  a  field  for  study  in 
this  connection.  The  motorcycle  is  undoubtedly  popular 
there  and  American  manufacturers  might  gain  by  at- 
tempting to  analyze  thoroughly  the  reasons  for  this  fact 
with  the  idea  of  adapting  them  to  American  merchandis- 
ing conditions.  Some  interesting  material  was  recently 
presented  by  M.  Olley,  chief  engineer  of  the  Rolls  Royce 
Co.  of  America  in  this  connection.    He  said  in  part: 

"The  motorcycle  is  becoming  an  institution  in  Eng- 
land and  is  used  by  old  and  young,  and  by  both  sexes 
almost  equally. 

"On  English  roads  and  in  English  weather,  it  is  the 
perfection  of  motoring  as  distinct  from  mere  luxurious 
riding.  The  machine  amounts  to  nothing  in  itself,  weighs 
only  150  lb.,  is  no  bigger  than  an  ordinary  bicycle, 
travels  100  miles  on  a  gallon  of  gas,  yet  transports  you 
anywhere  at  30  miles  an  hour  average  and  60  miles  an 
hour  maximum  speed. 

"It  can  never  lose  its  place  in  the  affection  of  the  Brit- 
ish motorists,  probably  80  per  cent  of  whom  have  served 
their  apprenticeship  on  motorcycles.  It  is  a  fine  training 
for  driving  a  car. 

"Design  in  England  is  affected  greatly  by  the  essen- 
tial democracy  of  its  inhabitants  or  perhaps  by  the  fact 
that  there  the  car  is  not  the  standard  of  the  man. 

"Here  a  man  will  buy  a  car  of  cost  proportioned  accu- 
rately to  his  income  or  his  pretensions. 

"There  a  cabinet  minister  or  railroad  president  will 
own  a  Ford  sedan,  or  will  take  pride  in  the  possession  of 
a  miniature  vehicle  peculiar  to  the  country,  called  a 
'light  car'  or  voiturette,  and  resembling  a  traveling  bath- 
tub.     His   social  status   is   not  governed  by  the  car  he 


drives,  or  by  his  income,  but  rather  by  the  particular 
accent  with  which  he  speaks  the  English  language." 

It  is  obvious  that  as  general  prejudice  to  the  motor- 
cycle is  lessened  the  sales  field  will  widen.  One  way 
in  which  co-operative  effort  may  be  effective  is  in  a 
definite  attempt  to  break  down  this  barrier  of  prejudice. 
A  co-operative  publicity  campaign,  conducted  along 
broad  and  intelligent  lines,  in  a  conservative  and  digni- 
fied manner,  would  go  far  toward  accomplishing  this  end. 

No  single  manufacturer,  naturally,  wishes  to  under- 
take such  an  effort  alone,  since  the  benefits  would  be 
shared  by  the  others  without  cost.  But  the  general 
benefit  to  the  industry  from  such  a  campaign  will  be 
great.  It  is,  in  fact,  the  understanding  of  the  writer 
that  such  a  movement  is  practically  under  way.  It  will 
be  to  the  lasting  benefit  of  the  industry. 

This  is  merely  a  single  instance,  however,  of  the 
way  in  which  active  co-operation  is  needed  among 
the  manufacturers.  The  industry  as  a  whole  can- 
not grow  unless  all  of  its  units  are  willing  to  bury 
their  small  grievances  against  one  another  and  fight 
shoulder  to  shoulder  for  a  common  end. 

Outsiders  cannot  be  expected   to  have  much  re- 
spect  for  the  various  manufacturers  if  they  have 
but  little  for  each  other.     In  every  possible  man- 
ner co-operative  effort  for  the  boosting  of  the  motor- 
cycle in  general  should  be  fostered  by  the  motor- 
cycle manufacturers.     Along  this  line  lie  some  of 
the  best  possibilities  for  the  future  progress  of  the 
motorcycle. 
The   motorcycle  has  been   merchandised   chiefly  as   a 
sporting  proposition.     It  has   appealed   almost  entirely 
to  the  young  man  with  a  love  of  speed  and  hard  riding; 
the  young  man  who  likes  a  thrill,  and  who  gets  real  joy 
from  dashing  over  open  stretches  of  roads  as  fast  as  his 
machine  will  carry  him. 

To  this  group  the  motorcycle  still  appeals  and  will 
always  appeal.  The  sales  in  this  field  are  so  great  as  to 
constitute  an  overwhelming  percentage  of  the  entire 
motorcycle  sales  in  the  United  States.  Since  this  is  the 
backbone  of  the  motorcycle  trade,  it  is  obviously  neces- 
sary that  every  effort  should  be  made  to  sell  to  this  field 
and  to  develop  it  to  its  fullest.  The  manufacturers  are 
accomplishing  this  with  a  large  degree  of  success. 

But  this  field  is  obviously  limited  in  scope,  and  if 
the  motorcycle  confines  itself  within  these  limits,  the 
end  of  its  development  is  not  far  distant.  Other 
fields  must  be  opened  up  if  progress  is  to  be  made. 
And  the  overemphasis  of  this  sporting  phase  in  both 
publicity  and  interest  among  dealers  and  manufac- 
turers is  likely  to  hinder  that  further  development. 
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Racing,  for  instance,  is  an  extremely  expensive  form 
of  advertising.  The  cost  of  financing  riders  and  equip- 
ment, of  manufacturing  and  developing  special  engines 
for  racing  work,  etc.,  constitute  an  enormous  expense. 
One  factory  advertising  manager  recently  said  some- 
thing like  this  in  regard  to  racing: 

"It's  great,  we  all  admit ;  but,  lands  sakes,  how  it 
costs!  If  you  have  your  doubts  about  the  cost,  just  ask 
some  of  the  dealers  who  footed  the  racing  bills  last 
season.  It  puts  some  nick  in  our  advertising  budget  and 
the  annual  cost  runs  into  six  figures.  .  .  .  For  the 
factory  to  attempt  to  support  a  third  or  one-half  of  all 
the  races  would  load  an  excessive  and  unfair  cost  on  the 
retail  price  of  stock  machines  and  side-cars." 

Racing  as  an  aid  to  sales  is  scarcely  of  value  in  pro- 
portion to  the  financial  burden  which  it  imposes.  It 
has  a  favorable  influence  only  with  a  limited  class  of 
prospects,  and  its  influence  on  the  more  intelligent  of 
this  class  of  speed  and  sport  lovers  is  probably  not  as 
great  as  is  generally  imagined.  Any  sensible  motorcycle 
purchaser  knows  that  the  machine  he  buys  is  nothing 
like  the  machine  of  the  same  name  which  has  won  the 
various  races  and  that  fundamentally  the  two  have  little 
in  common  except  that  they  were  made  by  the  same 
manufacturer. 

Certain  types  of  racing,  moreover,  have  a  definitely 
bad  influence  on  outside  persons,  who  might  otherwise 
be  favorably  inclined  toward  the  motorcycle  and  thus 
become  prospective  purchasers.  The  establishment  of 
road  records,  foi  example,  has  caused  a  great  deal  of 
unfavorable  criticism  for  the  motorcycle.  So  strong  was 
this  criticism,  in  fact,  that  the  chief  manufacturers  have 
practically  discontinued  this  form  of  racing  altogether. 
This  was  a  definite  step  in  the  right  direction. 

Probably  no  single  factor  ever  brought  the  motor- 
cycle into  disrepute  so  strongly  as  the  motordromes 
which  were  established  in  various  parts  of  the  country 
several  years  ago.  The  numerous  injuries  and  deaths 
gained  wide  publicity,  while  the  excessive  noise  created 
in  the  vicinity  of  the  motordrome  caused  hundreds  of 
people  to  gain  a  permanent  and  constant  grudge  against 
the  vehicle.    These  were  discontinued  after  a  short  time. 

But  all  of  these  things  have  had  their  part  in 
building  up  prejudice  and  consequently  sales  re- 
sistance for  the  motorcycle  outside  of  its  narrow 
sporting  field.  This  resistance,  however,  must  be 
broken  down  if  the  industry  is  to  permanently  pro- 
gress. 

Racing  is  a  strong  tradition  with  the  motorcycle  in- 
dustry, and  like  many  other  traditions  has  survived  in 
full  vigor  long  after  its  former  usefulness  has  passed. 
One  reason  for  this  may  be  found,  perhaps,  in  the  fact 
that  more  than  one  manufacturing  executive  has  been 
very  close  to  the  thrills  and  joys  of  racing  himself,  and 
his  memories  of  the  exciting  times  of  his  old  racing  days 
nre  so  pleasant  and  strong  as  to  somewhat  warp  his  per- 
spective when  attempting  to  view  the  industry  from  a 
purely  business  and  merchandising  point  of  view. 

This  is  not  an  argument  for  the  elimination  of  motor-. 
cycle   racing.     Motorcycle   racing  has   and   always   will 
have  a  definite  place.     But  it  is  getting  far  more  than 
its  fair  share  of  attention  and  is  the  cause  of  more  ex- 
pense than  its  merchandising  value  warrants. 

All  of  the  factors  thus  far  presented  are  recognized 
more  or  less  by  nearly  everyone  connected  with  the  in- 
dustry. Some  of  those  who  have  thought  most  along 
these  lines  have  some  definite  suggestions  to  offer.  One 
point  that  is  pertinent  to  any  such  discussion  is  that  of 
the  mechanical  phases  of  the  American  motorcycle. 

Let  it  be  granted  in  the  first  place  that  the  American 


motorcycle  of  to-day  is  a  carefully  built,  quality  ma- 
chine, very  powerful  and  rugged,  capable  of  very  high 
speed  and  of  taking  hills  of  nearly  any  variety,  that 
there  is  a  definite  place  for  such  a  machine  in  this  coun- 
try where  many  roads  are  bad  and  where  the  rugged 
qualities  are  necessary.  The  very  fact  that  there  are 
234,000  motorcycles  in  the  United  States  shows  that  there 
is  a  definite  market  for  machines  of  the  powerful  type, 
but  the  fact  that  the  number  is  not  increasing  would  in- 
dicate that  the  demand  has  been  met. 

The  big  manufacturers  appear  to  have  some  similar 
thought,  as  is  indicated  by  the  introduction  of  middle- 
weight machines  by  both  Hendee  and  Harley-Davidson, 
while  both  of  these  makers  now  have  on  the  market  a 
single  cylinder,  though  not  a  light  weight  machine, 
adapted  to  commercial  use. 

Only  a  limited  number  of  persons  in  any  country 
need  or  desire  a  machine  capable  of  going  seventy 
miles  an  hour,  and  the  opportunity  for  the  utiliza- 
tion of  the  power  of  these  big  machines  is  also  ex- 
tremely limited. 

If  the  field  of  the  motorcycle  is  to  be  extended,  it 
must  be  through  the  development  of  a  machine  more 
suited  to  the  use  of  a  greater  number  of  persons. 
The  heavy  15  to  19  hp.  machines  can  not  be  oper- 
ated with  comfort  by  anyone  except  an  athlete,  while 
their  initial  cost  and  operating  cost  is  comparatively 
large  if  they  are  to  be  used  merely  as  a  sporting 
proposition. 

If  a  man  desires  a  vehicle  chiefly  to  take  him  from 
one  place  to  another,  he  has  no  use  for  the  high 
power  and  speed  of  the  big  machine  and  is  not  likely 
to  pay  the  high  price  charged  for  it. 

One  of  the  chief  executives  of  one  of  the  principal  con- 
cerns said  recently,  "Frankly,  this  big  machine  is  too 
hard  to  handle.     I  can't  ride  it  myself  any  more." 

In  the  mind  of  at  least  one  concern  is  the  idea  that 
the  future  development  of  the  motorcycle  lies  along  the 
increasing  use  of  the  so-called  middleweight  machine. 
One  of  the  executives  of  this  concern  stated  that  he  be- 
lieved the  sale  of  this  type  of  machine  could  be  in- 
creased very  greatly,  especially  among  persons  hitherto 
.shy  of  the  big  m?ch;-e.  He  thinks  that  the  sale  can 
be  increased  so  greatly  as  to  render  real  quantity  pro- 
duction possible,  with  a  consequent  decrease  in  price, 
thus  widening  the  market  still  further. 

This  view  looks  more  nearly  toward  the  direction  in 
which  the  future  development  of  the  motorcycle  is  likely 
to  be. 

But  even  the  so-called  middleweight  machines  are 
good-sized  motorcycles  and  sell  at  a  price  only  slightly 
lower  than  the  big  machines,  Thus  the  Drice  is  still 
high  enough  to  make  the  motorcycle  compete  to  some 
extent  with  the  smaller  automobiles.  It  is  not  a  machine 
that  is  within  the  means  of  the  man  unable  to  buy  a 
small  car,  who  still  desires  a  rapid  means  of  individual 
transportation  for  himself. 

There  are  three  fields  for  development  of  the  motor- 
cycle outside  of  the  sporting  field: 

1.  Police  and  municipal  work  of  various  kinds. 

2.  Utility  work,  such  as  delivery  for  stores,  etc. 

.''..  Personal  utility  work:  a  vehicle  for  taking  a  man  to 
and  from  work;  to  the  store  and  back;  and  for  short 
pleasure  rides. 

The  first  field  is  being  cultivated  intelligently  and  in- 
tensively by  the  manufacturers.  Several  large  sales  in 
this  field  were  announced  recently  by  one  of  the  big 
companies  and  more  will  probably  follow. 

Some  effort  by  individual  dealers  has  been  made  in  the 
second  direction,  but  this  field  will  bear  more  attention 
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than  it  has  been  given  in  the  past.    For  certain  reasons, 
however,  it  has  definite  limitations. 

The  third  field  is  almost  entirely  undeveloped,  although 
it  probably  constitutes  the  one  great  outlet  for  the  prog- 
ress of  the  American  motorcycle  industry.  The  potential 
field  which  it  presents  cannot  be  definitely  calculated, 
but  it  is  large. 

For  the  first  two  limited  purposes,  as  well  as  for  sport, 
the  present  type  of  big  and  middle-sized  machine  is  suit- 
able. But  for  this  last  and  very  wide  field,  it  is  not 
suitable  both  because  of  its  size  and  its  cost. 

Manufacturers  are  wont  to  object  that  the  light 
motorcycle  is  not  feasible  in  this  country  because 
of  the  bad  roads  and  because  of  the  demand  among 
our  riders  for  speed  and  power.    An  analysis  of  the 
situation  does  not  seem  to  validate  this  criticism. 
There  is  a  demand  among  present  riders  for  speed  and 
power.     But  the  whole  point  of  this  discussion  tends  to 
show  that  the  very  trouble  with  the  motorcycle  industry 
is  its  failure  to  develop  and  recognize  the  potential  de- 
mands of  a  different  class  of  possible  riders.    It  must  go 
forward  into  the  development  of  this  group  or  stagnate 
as  a  power  and  speed  sporting  proposition. 

And  the  riders  in  this  third  class  are  largely  those 
who  could  get  great  efficiency  and  usefulness  from  their 
machine,  scarcely  ever  leaving  a  paved  street  or  an  im- 
proved road.  It  includes  thousands  of  potential  munici- 
pal buyers  and  of  small  town  buyers  who  care  a  great 
deal  for  steady,  constant  individual  transportation  and 
not  a  tinker's  darn  for  high  speed  and  excessive  power. 
Some  very  definite  opinions  were  expressed  recently 
by  a  man  who  has  been  closely  connected  with  the  motor- 
cycle industry  since  1902,  who  is  still  connected  with  it 
and  who  has  some  rather  frank  statements  to  make  in 
regard  to  its  present  and  future  status.  While  the 
writer  does  not  specially  wish  to  endorse  these  opinions, 
they  undoubtedly  contain  much  real  food  for  thought 
and  present  an  angle  worthy  of  serious  consideration  and 
analysis  by  manufacturing  executives  coming  as  they  do 
from  one  thoroughly  familiar  with  conditions  past  and 
present.    A  part  of  what  this  man  says  is  as  follows: 

".  .  .  The  fact  is,  the  motorcycle  business  is  very 
sick.  A  few  million  folks  want  a  motorcycle,  but  not 
the  kind  factories  insist  on  building.  Those,  and  a  few 
thousands  more,  who  would  take  one  of  the  present  types, 
won't  pay  the  price  the  factories  demand. 

"There  will  be  nothing  doing  in  a  cut.  The  factories 
are  going  to  stand  pat  and  force  the  dealers  to  put  it 
over  at  to-day's  market.    The  dealers  won't  and  can't. 

"I've  been  in  the  game  since  1902,  and  believe  that  I 
know  some  of  the  things  that  are  wrong  with  it.  I  have 
gotten  factory  men  to  admit  them,  but  they  won't  see 
the  light  and  break  away  from  customs. 

"The  crying  need  of  the  motorcycle  industry  is  and 
always  has  been  distribution.  .  .  .  this  limited  and 
fluctuating  distribution  is  due  to  two  things: 

1.  Refusal  of  manufacturers  to  produce  a  popular  type 
of  machine  in  volume. 

2.  The  slow  progress  made,  either  in  educating  the  low 
grade  type  dealer  who  predominates  in  the  retail  field 
or  in  replacing  him  with  a  better  type  of  merchant. 

"The  motorcycle  business  needs  a  Ford  or  a  Dodge; 
someone  who  appreciates  the  one  model,  volume  and 
low  price.  They  don't  know  the  meaning  of  the  word 
volume  when  they  are  content  with  25,000  machines  a 
year  as  a  maximum;  nor  of  the  term  'popular  price,' 
when  they  are  charging  $490  and  $650.  They  don't  know 
the  meaning  of  the  word  'standardization'  when  the  big 
fellows  are  trying  to  build  models  to  please  everybody 
and  get  the  other  fellow's  share  as  well  as  their  own. 


"The  first  necessity  is  a  radical  change  in  manufac- 
turing policies,  but  I  am  convinced  that  this  will  not 
come  from  within  the  industry.  It  will  have  to  be  an 
outsider  who  comes  in  with  an  open  mind,  disregards 
the  past  and  starts  production  on  the  type  of  machine 
the  public  wants,  at  a  price  which  will  appeal." 

This  from  a  man  who  has  been  in  contact  with  the  in- 
dustry for  19  years  as  a  department  head  in  a  large  fac- 
tory, as  a  member  of  a  dealer  organization,  and  as  a  con- 
stant motorcycle  rider.  It  contains  much  that  is  worth 
thinking  about. 

The  man  who  made  these  statements  is  wrong  in  im- 
plying that  the  present  manufacturers  do  not  have  an 
open  mind.  There  is  probably  no  group  of  men  who  are 
striving  more  diligently  toward  the  goal  of  achievement 
than  the  executives  of  the  various  motorcycle  companies. 
It  is  with  the  idea  of  presenting  some  frank  criticism  to 
this  open-minded  group  that  this  article  has  been  writ- 
ten. To  a  group  of  any  other  kind,  such  criticism  would 
be  useless. 

An  analysis  of  the  entire  situation,  however,  would 
lead  to  the  belief  that  there  is  a  call  in  the  United 
States  for  a  lighter,  cheaper  motorcycle,  merchan- 
dised in  a  progressive  and  intelligent  manner,  the 
bad  traditions  of  the  industry  being  ruthlessly 
thrown  away  and  the  good  traditions  carried  for- 
ward with  renewed  vigor.  A  summary  brings  out 
several  important  needs  for  the  immediate  future 
developments  of  the  motorcycle  industry: 

1.  A  careful,  open-minded  analysis  of  the  broader  possi- 
bilities for  permanent  progress. 

2.  Active  co-operative  effoi  t  on  the  part  of  all  manu- 
facturers together  for  the  betterment  and  promotion 
of  the  industry  as  a  whole. 

3.  Definite  and  immediate  action  in  regard  to  raising 
dealer  personnel,  ladical  if  necessary. 

4.  Intensive  effort  in  the  development  of  new  sales  fields, 
and  care  not  to  allow  the  traditional  sporting  and 
racing  features  of  the  industry  to  overshadow  possi- 
bilities for  future  development  in  a  manner  out  of 
pi  oportion  to  their  true  importance. 

5.  A  serious  consideration  of  sales  possibilities  of  a  light- 
weight machine  for  general  personal  transportation 
purposes;  and  the  production  of  a  machine  at  a  cost 
low  enough  to  appeal  to  the  man  desiring  such  trans- 
portation but  not  financially  able  to  pay  for  eithei 
a  Ford  or  the  present  heavy  or  middleweight  motor- 
cycle. 

6.  The  encouragement  by  manufacturers  of  frank  con- 
structive criticism  by  the  motoi  cycle  trade  press; 
thus  allowing  the  various  companies  to  gain  the  bsn- 
efit  of  candid  suggestions  from  those  in  a  position  to 
view  the  industry  as  a  whole. 

This  article  has  consciously  refrained  from  discussing 
in  detail  the  many  good  features  of  the  motorcycle  in- 
dustry and  the  numerous  constructive  efforts  which  are 
being  made  within  the  industry  for  its  betterment. 
These  things  are  present  in  abundance.  The  article  has 
assumed  this  and  constitutes  merely  a  friendly  attempt 
to  examine  from  an  outside,  though  related,  viewpoint 
the  interested  onlooker's  analysis  of  the  present  status 
of  the  motorcycle  industry.  The  purpose  has  been  to 
criticize  in  a  helpful  way,  but  not  to  disparage  in  any 
sense  the  many  constructive  agencies  now  at  work  within 
the  industry. 


ONE  of  the  speakers  on  tractor  subjects  at  the  recent 
Columbus  show  said  that  a  life  of  7]2  years  of  45 
working  days  can  be  conservatively  figured  on  in  con- 
nection with  farm  tractors,  making  the  total  active  life 
of  the  tractor  337  days.  The  annual  depreciation 
charge,  therefore,  is  about  14  per  cent  of  the  cost  price. 
In  addition  4  per  cent  should  be  allowed  for  repairs. 
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Kinship  of  Aircraft  and  Automotive 
Industries 

Editor  Automotive  Industries: 

I  think  all  of  us  who  attend  meetings  of  the  S.  A.  E.  are 
always  vividly  impressed  while  attending  them  with  the 
close  inter-relationship  between  all  branches  of  the  auto- 
motive industry.  I  also  fear  that  as  the  memory  of  these 
gatherings  becomes  more  dim  that  very  important  im- 
pression does  likewise.  Therefore,  I  think  that  a  good 
technical  publication  like  Automotive  Industries  is  doing 
a  real  favor  to  all  of  us  when  it  comes  around  with  a  re- 
minder that  we  all  belong  in  the  internal  combustion 
family. 

At  last  winter's  session  there  were  a  few  of  these  im- 
pressions that  I  determined  not  to  forget.  One  was  that 
I  am  interested  in  fuel,  that  I  wanted  to  attend  the  fuel 
session,  that  I  could  not  attend  it  because  of  simultaneous 
meetings  on  other  subjects,  and  that  I  must  read  the  pro- 
ceedings of  the  fuel  session.  I  also  was  equally  impressed 
with  the  fact  that  fuel  men  should  attend  the  aeronautical 
session  and  if  simultaneous  meetings  made  it  impracticable 
they  should  read  what  we  did.  To  further  illustrate  this 
inter-relationship,  let  me  recall  the  statement  of  a  well 
known  automobile  engineer  who  sat  next  to  me  during  the 
general  meeting.  "Of  course  I  am  interested  in  aero- 
nautics, especially  in  the  engines,"  he  said.  "The  de- 
signers of  aviation  engines  are  doing  things  all  the  time 
that  I  ought  to  know  about,  and  I  am  equally  sure  that  a 
lot  of  the  research  work  going  on  in  the  other  branches 
of  the  industry  would  be  of  real  value  to  the  designers  of 
aircraft  engines.  The  same  is  true  of  airplane  engineers 
and  chassis  and  body  builders — not  that  a  body  builder 
can  work  directly  from  a  plane  design,  but  there  is  a  lot 
of  detail  research  work  which  should  be  of  real  use  to 
him."  Another  engineer,  who  was  listening  to  the  above 
conversation,  remarked  that  he  was  attending  the  aero- 
nautic session  because  some  day  he  might  be  building 
aviation  engines  himself,  and  it  is  a  fact  that  it  is  the 
belief  of  some  of  the  best  engineering  minds  in  the  world 
that  co-operative  thought  will  lead  to  the  best  development 
and  that  there  is  every  reason  to  think  that  the  automobile 
industry  itself  may  be  very  directly  affected  to  its  advan- 
tage by  the  development  of  aircraft,  especially  along  com- 
mercial lines. 

Later  on,  outside,  we  discussed  this  same  question  and 
the  consensus  seemed  to  be  that  many  members  of  the 
S.A.E.  hardly  realize  the  really  intimate  relation  between 
flying  and  the  automobile.  Aircraft  will  never  take  the 
place  of  the  automobile,  but  there  will  grow  to  be  a  more 
and  more  intimate  relation  as  time  goes  on  and  it  is  cer- 
tainly to  be  hoped  that  the  automobile  engineers  as  they 
go  back  to  their  own  work  will  not  forget  all  about  the 
youngest  member  of  the  family,  because  some  day  they 
may  have  to  go  into  partnership  with  him.  Builders  of 
automotive  apparatus  are  very  short-sighted  if  they  do 
not  realize  that  the  time  will  come,  and  that  sooner  than 
'if  them  think,  when  there  will  be  a  great  passenger 
and  fast  express  service  by  lighter  or  heavier  than  air- 
craft.     As   an    analogy,   one    famous    builder   of   carriage 


bodies  has  said  that  as  early  as  1898  he  began  to  work 
on  designs  for  automobile  bodies  and  he  certainly  profited 
by  his  farsightedness.  In  the  same  way  we  all  know  how 
some  of  the  great  bicycle  manufacturers  were  interested 
in  the  automobile  game  and  one  at  least  of  these  men  de- 
voted a  great  deal  of  his  time  and  energy  to  good  roads 
campaigns,  not  only  on  account  of  his  bicycle  business, 
but  also  because  of  his  farsightedness  in  looking  ahead 
to  the  time  when  the  automobile's  popularity  would  depend 
on  good  roads.  Many  men  at  that  time,  and  some  of  them 
even  own  up  to  it  now,  thought  that  these  manufacturers 
were  almost  insane  when  they  began  to  play  with  what  was 
thought  to  be  at  that  time  a  toy — "the  horseless  carriage." 
Yet  to-day  the  proportion  of  carriage  bodies  built  is  very 
small  indeed  compared  with  the  automobile  bodies  turned 
out.  Those  who  remember  far  enough  back  can  trace  the 
development  of  some  of  the  great  automobile  concerns  of 
to-day  from  the  experiments  of  those  early  pioneers  in  the 
bicycle  business. 

A  great  number  of  automobile  concerns  became  inter- 
ested in  aeronautics  during  the  war,  but  almost  all  of 
these  have  at  the  present  time  apparently  dropped  all 
thought  of  aeronautics,  and,  while  no  one  can  believe  that 
aviation  is  the  panacea  for  all  transportation  evils,  still 
the  automobile  engineer  whose  thoughts  trend  along  aero- 
nautic lines  and  who  keeps  in  touch  with  the  game  as  it  is 
to-day,  and  who  goes  further  than  that  and  does  a  certain 
amount  of  research  and  perhaps  experimentation  is  laying 
the  foundation  for  the  future  which  will  well  repay  his 
foresight. 

The  great  basic  difficulty  now  is  the  lack  of  any  Federal 
control  of  construction  and  of  flying  in  the  United  States. 
There  are  no  great  number  of  real  landing  fields,  but  given 
the  proper  legislation  to  prevent  freaks  from  injuring  the 
development  of  the  industry  and  unsound  fliers  from  in- 
juring themselves  and  others,  landing  fields  will  come  and 
the  aeronautical  industry  will  develop  like  a  plant  in  good 
soil  which  is  properly  cared  for.  The  automotive  industry 
at  large  can  be  of  the  utmost  assistance  to  aeronautics  by 
lending  its  powerful  influence  to  the  solving  of  the  basic 
problem  of  legislation,  and  to  quite  as  great  an  extent  by 
giving  its  thought  toward  the  solution  of  the  many 
technical  problems  which  confront  the  art  to-day.  Many 
of  these  technical  problems  could  have  real  light  thrown 
on  them  by  their  being  attacked  from  the  entirely  outside 
and  fresh  viewpoint  of  men  who  have  not  been  so  close 
to  the  industry  that  they  have  difficulty  in  viewing  the 
matter  as  a  whole.  Experimental  work  may  be  considered 
too  great  an  expense.  If  so,  an  automotive  concern  might 
do  two  things:  (1)  conduct  the  experimental  work  on 
paper,  or  (2)  induce  the  Government  to  bear  the  expense. 
In  several  instances  (all  too  few  as  a  matter  of  fact), 
the  Government  has  let  contracts  to  the  automotive  indus- 
try to  build  experimental  jobs,  though  most  work  of  this 
type  is  conducted  at  McCook  Field  in  Dayton.  With  the 
entire  industry  interested  in  aeronautics  more  of  this 
work  undoubtedly  would  be  placed  with  the  industry. 
The  automotive  industry  had,  before  this  country  got 
into  the  war,  a  few  men  who  were  farsighted  enough  to 
see  the  tremendous  benefit  this  industry  could  be  to  air- 
craft as  a  whole  should  the  emergency  arise  and  when 
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this  country  did  get  into  the  war  it  had  to  call  on  the  carrying  31.8   per  cent   pay   load,   it   becomes  110.     Of 

whole  industry.     If  it  had  not  been  for  the  automotive  course,  I  recognize  that  it  is  not  quite  fair  to  compare 

industry  this  country  would  have  been  in  a  particularly  the  lightest  and  the  heaviest  cars,  and  in  order  to  make  a 

helpless  condition,  so  far  as  aircraft  went,  and  although  fair  comparison  these  cars,  which  are  generally  spoken 

it  is  to  be  definitely  hoped  that  should  we  have  to  go  to  of  as   light,  medium  or  heavy,  should  be  compared  in 

war  again  the  aeronautical  industry   will  be  sufficiently  their  various  classes  and  as  a  basis  of  comparison  it  is 

on  its  feet  to  give  a  good  account  of  itself,  undoubtedly  suggested  that  these  might  be  classified  on  their  loaded 

more  or  less  help  would  have  to  be  obtained  from  the  great  weights  as  follows: 
automobile'  and  body  building  plants.  Light  Medium  Heavy 

Therefore  it  behooves  the  industry  at  large  to  keep  an  Under  3Q0Q  lbg  3001-4400  lbs.  4401-8800  lbs. 

eye  on  aeronautics  and  to  keep  itself  in  a  position  where, 

if  the  emergency  arose,  there  could  be  an  instant  response  On  this  basis  we  get  the  following  results: 

which  would  give  this  country  a  strength  potentially  and  Light  Weight  Cars 

actually  which  it  could  not  otherwise  have. 

This  whole  thought  goes  back  fundamentally  to  the  basic  Cubic  Inch  ment  Per" 

idea   of  the   industry— the   whole   automotive   industry   is                                    Displacement  Per  Cent    Ton-Foot  Index 

one  family — the  internal  combustion  group,  and,  while  it              Name             Per  Ton-Foot  Pay  Load    Pay  Load  Figure* 

is  impossible  to  tell  at  the  present  time  where  the  family  Seneca   28.5              25.5              112  1.02 

is  going  to,  it  is  certainly  on  its  way.                                        ■  Harroun  29.7              25.0              119  1.08 

John  R    CAUTLEY  Nelson    30.2               20.0               150  1.37 

JOHN  *..  LALiLh.*.  0verland    31  0               283               no  1#00 

Ford   34.6               31.7               110  1.00 

t-»                            r*         T\-       1                      *  Leach 34.9               28.0               124  1.13 

Passenger  Car  Displacement  piedmont 47.0          34.0          138  1.20 

Per  Ton-Foot  Basis  medium  weight  cars 

Editor  Automotive  industries  :  g™,/ ; ; ; ; ; ; ; ; ;   |{ ;  J           23.0           108  1 .  00 

Your  article  in  the  March  3rd  issue  of  the  AUTOMOTIVE  Friend  Four 25.8              23.5              110  1.02 

Industries  is  the  best  exposition  of  the  subject  that  has  Reo  .  ~ '.'.'.'.'.'.'.'.'.     28  !o             19!o             147  l"36 

ever  been  presented  and,  covering  as  it  does  practically  Liberty    .........     28.5             21.8              130  1.20 

all  passenger  cars,  is  of  very  great  importance  and  en-  Tulsa". 28.8              20.5              141  1.31 

ables  a  fair  comparison  to  be  made  of  the  ability  and  Lexington    28.8              24.5              118  1.09 

.,       f     „  t,      „„„  Essex   28.9               21.8               132  1.22 

merits  of  all  the  cars  gaxon 29  0              21  g              13g  1  25 

In  the  classification  that  appeared  in  your  Statistical  Cleveland 29.2              21.6              135  1.25 

Number,  and  which  also  was  very  complete  as  regards  Briscoe   29.6              23.3              127  1.17 

the  details  generally,  there  was  lacking  the  total  weight  Templar    29.6              17.3              172  1.60 

and  the  pay  load  or 'live  load  that  are  necessary  for  mak-  Coinmonwerttii  • '  •     g'J              gjj'|              \H  };J{ 

ing  a  comparison  of  the  merits  of  the  various  cars,  and  skelton  ......... .     30.7              23.6              130  1.20 

you  have  now  worked  these  out  on  a  basis  fair  to  all  the  30.7              20.3              150  1.39 

makers  and  in  a  form  that  can  be  seen  at  a  glance.  Noma 30.9              19.4              158  1.46 

Might  I  suggest  that  a  similar  procedure  be  followed  gu^k  . 30.9              20.0              154  1.43 

with   reference  to  the  classification   of  gasoline  trucks  Hupmobile '"!!!! !     3l!3              22.2              142  1.31 

that   also   appear   in   your   Statistical   Number,   so   that  Dixie  Flyer  ......     31.4             22.0              143  1.32 

similar   knowledge   can   be   gained   with   regard   to   the  Allen    31.5              22.2              142  1.31 

motortrucks?     There  are  so  many  of  these  (over  500),  Paterson... 31.6              20.4              155  1.44 

I  appreciate  this  may  be  quite  a  task,  but  this  condition  J^SS?;;;;    f{7s            f7;°8             \fs  \\f7 

might  be  met  in  part  by  taking  say,  100  to  200  of  the  E]car  32. o             20.5              156  1.45 

leading  makes  and  comparing  these,  as  they  would  prob-  Oldsmobile  32.0             21.5              149  1.38 

ably  represent  the  entire  number,  most  of  which  are  in  Grant  Six 32.1              21.8              147  1.36 

,,            ,       ,.  Globe  Four !2.2                 2.3.0                 14U  l.rfU 

small  production.  Gardner  32.4              23.3              139  1.28 

In  this  connection,  also,  the  live  load  or  rated  pay  load  Dot)ge  32.5              23.0              141  1.305 

should   be   given   for  each   truck,   and   the   displacement  Lorraine    32.8              23.0              142  1.31 

per  ton-foot  should  also  be  given  on  the  basis  of  pay  load  Wescott 32.8              19.0              173  1.62 

as  this  is  what  is  wanted  in  the  final  analysis.    There  is  g^™   333              25.2              132  l!22 

no  other  means  of  knowing  whether  the  pay  load  is  20  Moon       ;  y  "' ' "     g3;3              20.0              166  1.54 

or  50  per  cent  of  the  total  weight.    This  pay  load  varies  11 '.     33.4              20.0              167  1.55 

greatlv  in  the  various  trucks,  and  in  a  tabulation  com-  Jordan 33.6              20.2              167  1.55 

prising  219  trucks,  which  was  recently  shown  me,  the  gaibohm 34.0              24.80            140  l.du 

pay  load  ran  from  18  to  50  per  cent  and  therefore  the  piedmont  6-40  ! ! ! !     34.5              21.5              160  1.48 

user  had  no  means  of  knowing  whether  he  was  carrying  pilot 34.8              19.5              178  1.67 

around  5  pounds  of  dead  load  to  one  pound  of  pay  load  Sayers  Six  34.8              21.2              164  1.62 

or  2  pounds  of  dead  load  to  1  pound  of  pay  load  (which  Jggfjg^  -^  ■  ■     g-f             g;J             \f2  | .,!,, 

greatly  affects  the  efficiency  of  the  trucks).                               Elgin.      .' ....*.     36.9              21.5               171  1.59 

Reverting   now   to  the   table   on    page   495,   the   final      Chandler!!!! 37.0              25.0              148  1.37 

analysis  should  be  on  the  pay  load  or  live  load  and  based      Meteor    37.5            14.1            265  2.55 

on  the  150  lbs.  per  passenger  that  you  have  assumed.     Crawford. 38. »             j*--            —  ^ 

The  first  car  given  in  your  list  carries  only  4  passengers     ga^g           41;7            .J(l  -             203  1.89 

or  600  lbs.  pay  load  for  4670  lbs.  total  weight  or,  say,  12.9      Franklin".'..!!!..     42.2              23.5               179  1.65 

per  cent  pay  load;  therefore,  the  cubic  inch  displacement      Severin    42.6              20.0              214  1.98 

per  ton-foot  pay  load  becomes  192;  further,  for  the  last  *This  index  figure  is  obtained  by  dividing  the  corresponding 

car  in  your  table,  Piedmont  4-30,  carrying  34  per  cent      figure  under  displacement  per  ton-foot  pay  load  by  the  lowest 
,,i      load,  it  becomes  138,  and,  similarly,  for  the  Ford,      figure  under  the  same  head  in  same  weight  class. 
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Heavy  Weight  Cars  Heavy  Weight  Cars:  The  weight  of  the  Brewster  car 

Displace-  is  4450  lbs.  and  not  4850  lbs.  as  given  in  your  table. 

Cubic  Inch                          ment  Per  W     T    P    Mnnnr 

Displacement  Per  Cent    Ton-Foot         Index  .                                                                       mooKE. 

Name             Per  Ton-Foot  Pay  Load    Pay  Load      Figure  In    determining    the    cu.    in.    piston    displacement    per 

— 24.6              12.9              192              1.57  ton-ft.  for  the  different  makes  of  passenger  cars  we  did 

Stephens    28.2              23.2               122              1.00  not  intend  it  as  a  figure  of  merit  or  of  efficiency,  because 

®0I/l?  * 28.6             20.6              139              1.14  as  applied  to  automobiles  these  terms  have  a  very  vague 

Sr*:: ::::::  Hi       g*o       III       lit  meaning-  Thvndex  figures  given  in  Mr-  Moore's  tabIe 

Marmon 29.9              21.25            140              l!l5  are  not  correctly  termed  relative  efficiency.     They  are  the 

National 30.2              21.5              141              1.155  ratios  obtained  by  dividing  the  displacement  per  ton-ft. 

Daniels      30.3              17.2              176              1.45  pay  load  of  each  car  by  the  lowest  displacement  per  ton-ft 

Samer'"!  .Y.V.V.     lij               g.J               IS               iffl  P^  '^  °f  ^  ^  *  ^  "T"  "^  '^ 

Porter 32.0              19.8              162              1.33  Uur  obJect  ln  preparing  the  original  table  was  to  show 

32.4              17.8              181              1.49  what  is  being  done  by  engineers  in  powering  their  cars 

Standard  32.6              21.2              154              1.27  or  jn  making  a  compromise  between  the  requirement  of 

A^rson'::::::::  11:1       Hi       III       i:i  Luel  ?£onomy  on  the  one  hand  a,ld  high  accelerati™  on 

Hudson 33.2                22.0                151                1.24  ,,,?.,, 

— 33.3               17.2              193              1.58  While  the  ratio  of  pay  load  to  total  load  has  a  great 

Ferris  33.6              20.5               164              1.34 .  influence  on  the  economy  of  a  car  on  the  passenger-mile 

^ ||-|              H'f            Jl2            ^jjo  cost  basis,   combining  this  figure   with  the  cu.   in.   per 

Cunningham':::::     35^              18." 8              189              l!76  ton-ft.  confounds  two  quite  different  things.     Of  course, 

Lincoln 36.0              14.6              245              2.02  the  economy  of  the  car  as  a  transportation  unit  should 

Page  L 36.4              21.8              166              1.37  bear  a  close  relation  to  the  index  figure   calculated   bv 

King 36.6              23.3              .158              1.30  Mr    Moore 

Peerless    36.7                21.2                168                1.38  Wq    j„„vx   ,   ,     .,          .,                    ,,    , 

Cole 37.0              21.7              170              1.40  We  doubt  whether  there  would   be  much  value   in   a 

Lafayette......:.     37.2             15.4             242              1^9  table  showing  the  cu.  in.  displacement  per  pay  ton-ft.  of 

McFarlan 38.1              17.2              222              1.82  different  trucks,  for  the  reason  that  the  rated  load  ca- 

Stevens-Duryea   ..     38.8              18.6              210              1.72  pacjty  „f  a  truck  is  an  arbitrary  figure.     To   illustrate 

•Correction:    In  figuring  the  original  table  from  which  this  what  we  mean,  let  us  say  that  a  certain  truck  has  been 

tabulation  is  made  the  displacement  of  the  Brewster  engine  sold  for  a  number  of  years  as  a  2-ton      Now  competition 

was  given  as  376.5  instead  of  276  5  cu.  in.  the  correct  figure  becomes  exceedingly  keen  and  the  manufacturer  believes 

due  to  a  typographical   error.     This   makes   the   displacement  v,„  „„„  „„ „.  „,   „,       ...  „      01  .    ,             ,. 

per  ton'-ft.  29.2   cu.   i...   instead  of  39.4  the  figure  originally  ™  can    ?et  awaj  with    a  21 2  ton  rating,  so  he  announces 

given.— Editor.  the  truck  as  a  2%  ton  model.     This  would  greatly   in- 

D    +  ,•-,.,      f    ffi   ■           ■           ,      ,                   .,  crease  Mr.  Moore's  efficiency  figure  for  the  truck  but  it 

,,  nL  akmg  V*!-     g  «   ■  emcienc>'  in.each  class  as  umt>  would  not  add  one  iota  to  its  real  merit. 

(1.00)  the  relative  efficiencies  can  at  once  be  compared  In  making  the  co          ison  with  the  Fiat  sma„  car  Jt 

and  the  importance  of  the  percentage  of  live  load  be-  was  not  om.  ;dea  to  show  that           ^ 

comes  apparent  and  generally  the  higher  this  pay  load  American    cars   generally.      We    reasoned   that    inasmuch 

percentage  the  more  economical  the  car,  but  it  does  not  „„  m..i;„.  •     av„aai:„„i„  „            •       -     T,    ,           .  ,,  .     . 

,         .    .,     .    .,      ,.   ,  .                 .     ,,  as  gasoline  is  exceedingly  expensive  in  Italv  and  this  is 

always  work  out  that  the  lightest  car  is  the  most  eco-      „  ,,or,,  „m„n  „„„  „„j  +v f  j     •..    ,,      ,     . 

.     .                                       *  a  veiy  small  car  and  therefore  undoubtedly  designed  for 

normcal.                                                                          .  economical  operation,  the  powering  (that  is,  the  cu.  in. 

As  regards  the  cubic  in  displacement  per  ton  foot,  no  „„,.  x       f f  •>   •     „„LnHl,  „„  ,                      -j       j           .,  ,     • 

.   .     .    ,           ,  ,,          ,   ,.                     .         ,.  ,,       ,.~  Pei  ton-tt.)   is  probably  as  low  as  considered  possible  in 

account  is  taken  of  the  relative  economies  ot  the  diner-  „  m-ap+inoi  ™c,.v,;v,„  w  +;,„  j„  •                   j  n.   x  xv     n 

.                        ,  ...            ,.            ,         .    .      ,                    ,  a  practical  machine  by  the  designers,  and  that  the  Ag- 
ent engines,  and  this  result  may  be  attained  very  much      )lrp  „vr;,,„j   „f  f„„  +v,-     „ .,,       »                ,-,    . 

,,     .                                    ,,        ..              xv.  4.  ure  airived  at  for  this  car  therefore  constitutes  appar- 

more  economically  in  one  car  than  111  the  other,  so  that  pr,*|v  +>,„  i:„,.-x  u»„„„j  „,v.-„i,   -x  •     ■              •     1  x           • 

,,           ,                   ...                 ..             ,         '             ,  entiy  tne  limit  beyond  which  it  is  impractical  to  go  in 

the  real  economy  in  gasoline  per  mile  may  be  very  much  seeking  for  economv 

different  than   that   indicated   in   your  table.     Take  the  rp,      „.,-_.v,x  «„,,__"             «,            ■                ,      ., 

r,       1  ,■              c                           .  ■  v.  •       x  xv                        r  lne  weight  figures  were  those  given  us  bv  the  manu- 

I1  rank  111   car,   for  instance,   which   is   at  the  verv  top  ol       ?.,,»„„„,.„   ,,,;fu  (l. ,„_ ...       ,,    .   , 

x  v,       ..   •      ,   .       ,         ,                  ,  ,        ,    •  •    ,   ',    .  tactureis  with  the  passenger  weight  added  bv  us.     We 

your  table;  it  is  claimed   and  presumably  admitted,    hat  requested  the  manufacturers  to  give  us  the  weight  of 

this  car  gives  a  very  high  mileage  per  gallon  of  gasoline  the  car  fa  runninj?  comUtion  ^  tankg  fu]]      A^  , 

and  in    he  above  table  giving  the  relative  economies  it  „  the  displacement  figure  is  reduced  to  4    th         it  0) 

does  not  work  out  very  well  and  shows     79  per  foot-ton  total  wei  ht  of          an(,  ,oa(]                            . 

Wath    ralaLth0U?  'tS  WC1Kht  lS  QUlte  l0^    tll             „  ence  whether  the  Passenger  weight  is  assumed  to  be  150 

With    reference   to   your   comparison    with   the    small      or  200  lbs Editor 

Fiat  car,  is  it  exactly  fair  to  compare  this  with  the  aver-  '    

age  American  car?     This  car  is  lighter  than  the  Ford  ._.  > T           .         ...               ,,     . 

and  really  belongs  in  the  light  car  class,  but  as  regards  T  NT  a  reT!ew  °f  the  recently  issued  volume.  "How  to  Keep 
inch  displacement  per  ton-foot  it  does  not  show  up  *    In™n*!°n    Record/-     in   Automotive    Industries   for 
as  well  as  the  first  two  at  the  head  of  your  list.     You  do  f3"'  2l\th?  nfme  of  the.  auth,or  T^Yas  inadvertently  omit- 
not  state  the  number  of  passengers  carried  but  I  under-  ?J     J-ffn          T  7*^™     Y     ^  A"   Toulmin-   Jr- 
I  his  car  is  designed  for  four  passengers  or  600  lbs.  tmL    t    m"  t  P   /"          rf,  Th6- lntroduction   »"  by 
and  on  this  assumption  the  pav  load  is  28  per  cent,  giv-  J    J'  Newton.former  a  S.  Commissioner  of  Patents. 
,f  OS  as  compared  with  110  for  the  Ford.  Th°  V°'Ume  IS  Published  by  P.  Appleton  &  Co. 
In   making  all   the  comparisons   it  must  be  borne   in 
mind  that  in  all  the  larger  and  refined  cars  weight  per  se  JN  a  recent  paper  read  before  the  graduates  section  of 
is  not  the  consideration  but  riding  and  other  qualities.  A    the   Institution   of  Automobile   Engineers    the 

_..._         _,          ,  ..    .        ,.,„.,  ment  was  made  that  it  wa    quite  usele      to  drill  the  oil 

Medium  Weigh!  (  are:  The  we.ght  given  for  the  Buick  scoops  at  the  bottom   of   the   com                    ,      as   the 

car  is  wrong  and  should  be  3750  lbs.  and  not  2700  lbs.  centrifugal   force  was  so  much  greater  than  the   inertia 

The  weight  of  the  Oldsmobile  car  is  3450  lbs.  and  no!  force  thai  no  oil  could  possibly  be  thrown  up  on  to  the 

3900  lbs.  pi„  from  the  scoop.    The  scoop  was  to  create  an  oil  mist. 
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Exported  Cars  Are  Making  Market  for 
Parts  and  Equipment 

Increased  trade,  due  to  pioneer  sales,  is  making  itself  apparent  in  the 
monthly  reports  of  sales  to  the  various  countries  of  the  world.  The  Jan- 
uary figures  illustrate  this  point  by  totals  that  run  well  over  previous 
figures.  Increased  business  in  both  pneumatic  and  solid  tires.  British 
hope  to  regain  New  Zealand  motor  trade. 


THE  thousands  of  automotive  vehicles — cars,  trucks 
and  tractors — exported  from  the  United  States  in 
1920,  as  well  as  those  of  previous  years,  are  making  excel- 
lent markets  for  equipment  and  accessories  in  all  countries 
of  the  world.  That  is  nowhere  more  strikingly  shown  than 
by  the  export  figures  from  this  country  for  the  month  of 
January,  the  last  for  which  official  totals  are  obtainable. 
These  show  that  the  foreign  shipments  for  that  month 
were  136  per  cent  of  the  monthly  averages  for  1920  and 
208  per  cent  of  the  business  that  was  done  in  the  same 
lines  in  January,  1920.    The  respective  figures  are : 

Parts  and  equipment  exports  in  January,  1921 $9,679,295 

Parts  and  equipment  exports  in  January,  1920 4,649,192 

Parts  and  equipment  exports  monthly  average  twelve 

months  of  1920 7,113,507 

The  significance  of  this  to  the  manufacturer  and  ex- 
porter is  that  the  cars  and  trucks  sold  last  year  are  needing 
equipment.  These  cars,  as  in  the  United  States,  were  put 
to  work  when  they  were  sold  in  Asia,  Africa,  Latin- 
America,  Australia,  Europe  and  elsewhere.  When  the 
business  depression  came,  they  were  not  scrapped,  regard- 
less of  what  may  have  happened  to  the  saie  of  new  ve- 
hicles. They  were  kept  running  and  to-day  they  are  in 
need  of  spark  plugs,  windshields,  magnetos,  covers,  pis- 
tons, piston  rings,  horns,  lamps,  batteries  and  all  that 
class  of  automotive  parts  which  must  be  replaced  from 
time  to  time. 

Tires  make  up  another  item  which  should  be  included  in 
this  list.  They  are  not,  however,  shown  in  the  tabulation 
just  given.  But  exporters  and  tire  manufacturers  report 
increased  business  on  both  pneumatics  and  solids.  This  is 
natural,  when  it  is  remembered  that  more  than  142,500 
passenger  cars  and  29,000  motor  trucks  (as  well  as  24,000 
motor  cycles)  were  shipped  from  the  United  States  to  vari- 
ous foreign  countries  last  year  and  that,  in  addition,  thou- 
sands of  other  cars  and  trucks  were  built  during  the  year 
in  the  branches  maintained  by  Hem-y  Ford  in  Canada,  Ar- 
gentina, Brazil,  England,  Spain,  France  and  Denmark 
which  do  not  show  in  the  export  statistics  but  which  re- 
quire American  equipment. 

A  tabulation  of  the  leading  countries  in  the  January 
parts  exports,  not  including  tires  and  engines,  shows  the 
following  to  have  been  the  leading  countries: 


England 

AiKentina 

Denmark 

Pranci 

Canada 

Spain 

Mexico 

Dutch  East  Indies 

Cuba 


$2,617,307 
1,610,061 
844,353 
758,624 
729,706 
370,393 
243,597 
239,372 

-     222,546 


Australia 
Brazil 

New  Zealand 

Philippines 

British  South  Africa 

Chile 

Uruguay 

Peru 


$194,819 

170,069 

130,031 

109,550 

87,588 

62,677 

61,396 

53,751 


New  Zealand  Problems 

THE  Wellington,  New  Zealand,  correspondent  of  the 
London  Times,  in  a  lengthy  survey  of  the  local  motor 
trade,  discusses  factors  that  are  handicapping  the  develop- 
ment of  the  trade.    Summarized  these  factors  are: 

Reduced  price  for  wool,  uncertainty  in  trade  generally, 
unfavorable  attitude  of  the  banks  toward  the  motor  trade 
in  particular — apparently  the  bankers  regard  the  trade  as 
almost  wholly  a  pleasure  giving,  joy  riding  business — 
and  the  unfavorable  rate  of  exchange.  He  thinks  that 
the  British  and  the  European  car  makers  are  likely  to 
recover  the  market,  but  points  out  that  manufacturers 
who  wish  to  increase  their  standing  in  this  market  will 
need  to  be  familiar  with  the  character  and  varying  con- 
ditions of  New  Zealand  roads,  and  that  gasoline  is  not 
only  dear  but  at  times  scarce.  In  effect  these  two  con- 
ditions emphasize  the  need  for  gasoline  economy,  a  light 
tare  and  big  tires. 

Another  point  noted  by  the  New  Zealand  writer  is  that 
the  trend  is  toward  heavier  and  larger  capacity  motor 
trucks,  which  are  found  to  stand  up  better  under  the 
road  and  local  usage  conditions. 

Suggestions  As  To  India 

THE  British  Trade  Commissioner  in  India,  T.  M.  Ains- 
cough,  recently  offered  the  following  suggestions 
to  the  British  motor  trade  for  working  the  Indian  mar- 
ket. He  advised  that  branches  be  opened  in  Calcutta, 
Bombay,  Madras  and  Lahore,  each  furnished  with  a  stock 
of  chassis  and  spare  parts  and  a  well  equipped  garage 
and  workshop  for  the  execution  of  all  repairs  and  body- 
building. Each  depot  should  be  staffed  by  an  experi- 
enced sales  manager,  three  or  four  European  mechanics, 
trained  in  the  home  factory,  and  two  good  touring  sales- 
men. In  addition  agents  should  be  appointed  in  Cawn- 
pore,  Allahabad,  Rawalpindi,  Peshawar,  Delhi,  Bangalore, 
Nagpur  and  Rangoon. 

An  alternative  method  recommended  is  the  nomination 
of  one  of  the  well-known  motor  importers  as  representative 
in  India,  or  the  appointment  of  a  good  house  in  each  center. 
The  maker  should  also  send  out  a  few  salesmen  and  half 
a  dozen  mechanics. 

With  regard  to  the  types  of  vehicle  for  which  there  is 
likely  to  be  an  increasing  sale,  trucks  merit  first  attention. 
Light  trucks  for  merchandise  service  in  and  around  cities 
are  in  demand,  and  would  sell  in  greater  numbers  if  trans- 
port companies  were  organized.  Their  use  for  mail  col- 
lection is  likely  to  grow. 

Of  heavy  trucks,  the  prospects  for  sales  are  considered 
excellent.  Their  use  in  transport  between  the  plains  and 
the  hill  stations  is  growing,  and  municipalities  are  large 
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buyers.  On  the  cotton  plantations  trucks  are  replacing 
the  bullock,  cart.  It  is  thought  that  they  will  be  brought 
into  extended  use  as  feeders  for  the  railways  and  may 
supersede  the  light  line. 

Notes  On  Swedish  Trade 

IN  an  article  contributed  to  a  recent  number  of  the 
Swedish-American  Trade  Journal,  S.  A.  G.  Swenson 
contributes  some  very  interesting  facts  concerning  the 
trade  in  Scandinavia.  Swenson,  according  to  an  identifi- 
cation note,  has  been  active  in  establishing  dealer  outlets 
for  American  cars  in  Northern  Europe. 

He  reviews  briefly  the  boom  in  the  automotive  trade  fol- 
lowing the  armistice  and  says  that  the  orderly  progress 
of  this  trade  was  somewhat  interfered  with  because  the 
Germans  offered  some  cars  and  trucks  there  at  low  prices. 
Then  he  says : 

"Several  companies  in  Scandinavia  are  now  under  're- 
construction.' However,  the  old  established  real  dealers 
and  a  few  new  ones  who  knew  the  business  and  stuck  to  it 
have  not  been  much  affected  by  the  present  readjustment; 
they  are  well  established,  have  good  lines  to  sell,  and  know 
how  to  market  them.  Some  dealers,  though,  have  heavy 
stocks  being  carried  over  the  winter  and  naturally  do  not 
want  to  contract  for  this  year. 

"Sweden  imported  9061  automobiles,  valued  at  54,200,- 
000  kronor,  from  all  countries  during  January-November, 
1920.  In  the  corresponding  period  of  1919  the  number  was 
2440,  valued  at  12,500,000  krona.  The  United  States  ex- 
ported during  the  eleven  months  of  1920  5294  cars  to  Swe- 
den, valued  at  $6,643,617,  while  Norway  and  Denmark 
took  3182  and  1074  respectively." 

Swenson  then  lists  51  American  passenger  cars  that  he 
knows  were  being  sold  in  Sweden  with  24  European  cars. 
As  to  Swedish  made  vehicles  he  says: 

"The  Scania-Vabis,  made  by  the  Scania-Vabis  Co.,  is 
a  Swedish  product.  This  company,  however,  specializes 
more  in  high-grade  motor  trucks.  Another  Swedish  car, 
the  T.  V.,  in  the  light  class,  is  manufactured  by  the  Thulin 
Works,  with  a  present  output  of  one  car  per  day.  This 
company  also  planned  to  produce  the  T.  V.  motorcycle." 

In  discussing  trade  methods,  Swenson  says : 

"With  regard  to  export  houses,  it  is  true  that  a  manufac- 
turer can  have  advantage  of  operating  through  such  a  dis- 
tributor, as  he  should  thus  be  assured  of  immediate  pay- 
ment and  relieved  of  a  great  deal  of  responsibility  in  con- 
nection with  service,  and  furthermore,  one  can  expect  that 
the  export  house  should  be  better  posted  on  foreign  condi- 
tions  by  having  representatives  stationed  abroad,  but  un- 
less the  export  house  has  a  financial  interest  in  the  foreign 
firm  the  method  is  impractical,  and  it  is  evident  that 
dealers  on  the  other  side  have  become  skeptical  of  export 
middlemen  and  prefer  direct  factory  connections. 

"The  Swedish  territory  is  in  some  cases  handled  from 
Copenhagen  or  Christiania.  With  due  respect  to  the  Dan- 
ish and  Norwegian  merchant  it  must  be  said  that  it  is  not 
o  place  an  agency  for  Sweden  with  a  dealer  domiciled 
in  either  city.  Scandinavia  is  a  name  for  three  separate 
states  and  Sweden  is,  by  the  way,  the  largest  and  uses  the 
most  motor  cars. 

"As  an  example  we  may  mention  that  the  Norwegian, 
Swedish  and  Finnish  agency  for  a  well-known  French  car 
was  given  to  a  firm  in  Christiania.  The  reverse  procedure 
is  not  entirely  satisfactory  either.  For  example,  a  light 
American  car  is  handled  for  the  whole  of  Scandinavia  by 
a  dealer  in  a  provincial  town  in  Northern  Sweden.  .Most 
of  the  large  dealers  have  as  much  as  they  can  handle,  and  it 
is  good  business  ethics  to  help  the  small  dealers,  but  it 
would  be  better  for  the  manufacturers  to  have  such  agents 
act  as  dealers  for  their   respective  countries.      Arrange- 


ments of  this  kind  have  sometimes  been  made  because  the 
manufacturer  did  not  find  better  connections,  but  in  the 
majority  of  cases  he  was  ignorant  of  the  market,  or  did 
not  care  because  his  ability  to  deliver  cars  was  limited. 

"The  Norwegian  market  is  smaller  than  that  of  Sweden, 
but  it  is  a  fact  that  Norway  is  more  aggressive  than  Swe- 
den in  the  matter  of  good  American  products.  The  cars 
one  sees  in  Christiania  are  practically  all  American.  It  is 
interesting  to  compare  the  automobile  lines  introduced  in 
Sweden  with  those  in  Norway  and  Denmark.  There  are 
approximately  50  American  and  25  European  lines  in  Swe- 
den, of  which  about  26  American  and  3  European  are  also 
represented  in  Norway,  and  33  and  10  respectively  in  Den- 
mark. On  the  other  hand,  Norway  and  Denmark  have  cer- 
tain lines  that  are  not  handled  by  Swedish  dealers,  namely 
Norway  15  American  and  7  European,  and  Denmark  10 
American  and  as  many  as  35  European." 

Spark  Plugs  In  Argentine 

AN  estimate  is  made  by  Vice  Consul  Harold  C.  Waters, 
of  Buenos  Aires,  that  600,000  spark  plugs  are  sold 
annually  in  the  Argentine  Republic,  and  he  believes  that 
at  least  75  per  cent  of  them  are  of  American  manufacture. 
This  coincides  with  an  estimate  of  75  per  cent,  by  Consul 
Ezra  M.  Lawton,  of  Sao  Paulo,  Brazil,  as  being  the  per- 
centage of  American  made  plugs  sold  in  Brazil. 

The  Argentine  market,  however,  is  being  entered  by  an 
increasingly  large  number  of  European  manufacturers, 
who  have  recently  brought  in  the  following  brands:  Ger- 
man, Bosch ;  English,  Lodge  and  Hobson ;  French,  Oleo- 
Magneto,  Pognon,  Apollo,  and  Hauquaire.  The  foreign 
brands  are  made  only  in  metric  dimensions,  whereas  many 
American  makers  sell  both  the  standard  American  and  the 
metric  sizes.  Both  Consul  Waters  and  Consul  Lawton 
agree  that  the  more  satisfactory  manner  of  packing  is  to 
have  each  plug  in  a  separate  cardboard  box. 

Foreign  Trade  Financing  Fund 

WITH  regard  to  the  effort  being  made  to  finance 
The  Foreign  Trade  Financing  Corp.,  automotive 
manufacturers  should  always  keep  in  mind  that  it  is  the 
intention  of  the  heads  of  this  corporation  to  assign  this 
money  to  use  according  to  the  source.  Thus,  if  the  auto- 
motive industry  is  a  large  subscriber  to  the  stock  of  the 
corporation  it  will  have  a  large  share  of  the  available 
funds  placed  at  its  disposal.  The  sale  of  stock  is  said 
to  be  progressing  at  a  satisfactory  rate. 

Red  Sea  District 

THE  possibilities  of  automobile  sales  in  the  Red  Sea 
commercial  district,  of  which  Aden,  Arabia,  is  the 
center,  is  discussed  by  Addison  E.  Southard,  American 
consul  at  Aden,  in  the  Feb.  21  report  of  the  Bureau  of 
Foreign  and  Domestic  Commerce.  "The  Aden  Red  Sea 
district  may  be  considered  as  having  immediate  possi- 
bilities as  a  limited  market  for  motor  vehicles?'  the  Con- 
sul declares. 

Tractor  Future  In  Australia 

AN  Australian  correspondent  in  an  article  emphasizing 
the  need  for  suitable  settlers  in  Australia  chiefly  as 
a  measure  of  protecting  the  British  Empire,  states  that  of 
200,000,000  acres  of  arable  land,  only  12,500,000  are.being 
cultivated.  The  fact  suggests  an  immense  scope  for  trai- 
tors and  power  farming  plant,  which  Great  Britain  cannot 
possibly  meet  under  present  conditions  of  tractor  enter- 
prise; the  Austin  and  Fordson  outputs  being  the  only  ones 
of  any  numerical  value. 
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The    Trend   Toward   Decentralization 

in  Organization 

The  trend  toward  decentralization  may  become  as  much  of  a  fetish  as  did 
centralization  some  years  ago.  The  minimum  amount  of  system  neces- 
sary to  prevent  confusion  is  probably  the  ideal.  Upon  the  intelligence  of 
the  individual  depends  largely  the  amount  of  system  necessarv. 

By  Harry  Tipper 


SOME  of  the  industrial  engineers  who  have  been 
engaged  upon  meeting  the  problems  arising  out  of 
production  in  a  good  many  different  lines  of  in- 
dustry are  beginning  to  talk  of  the  necessity  of  decen- 
tralizing in  the  large  industrial  organizations,  in  order 
to  secure  the  progress  in  effective  work  which  must  be 
.secured  in  the  future.  They  contend  that  we  have  estab- 
lished so  many  special  departments  for  the  general 
standardization  of  system  within  the  plant,  and  so  much 
overhead  organization  has  been  created  through  this 
development,  that  too  much  responsibility  bas  been  taken 
away  from  the  foreman  and  the  sub-foreman.  We  have 
attempted  to  reduce  the  necessity  for  the  individual 
judgment  of  the  foreman  in  order  to  provide  a  system 
which  would  facilitate  mass  operation  without  con- 
fusion. 

In  doing  this  some  of  the  engineers  contend  that  wo 
have  gone  too  far  in  that  direction,  and  that  we  should 
give  the  foreman  a  larger  opportunity  to  control  his  own 
department.  By  these  means  they  expect  to  render  the 
system  more  flexible,  to  improve  the  executive  capacity 
of  the  foreman  and  to  reduce  the  overhead  by  simplify- 
ing the  special  departmental  requirements. 

The  value  of  this  contention  cannot  be  practically 
determined  at  the  present  time,  because  experiments 
in  decentralizing  have  not  been  carried  sufficiently 
far  to  make  any  conclusions  permissible.  It  is  quite 
possible,  however,  to  centralize  so  much  in  the  hands 
of  special  departments  that  the  efficiency  is  not  in- 
creased by  the  increase  in  specialization.  There  may 
be  a  drop  in  efficiency  due  to  the  tendency  for  all 
such  departments  to  enlarge  their  own  technique 
and  their  own  technical  detail,  without  any  thorough 
understanding  of  the  value  of  that  technique  to  the 
general  establishment. 

We  are  wise  enough  to  know  that  the  possibility 
of  human   error  requires  a   tolerance  allowance   in 
the  actual  production  work,  but  we  do  not   always 
follow  the  same  precedent   in   dealing  with   system 
and  methods  of  operation. 
Not  long  ago  I  was  consulted  about  a  proposed  change 
in  the  system  of  operating  one  of  the  special  departments 
of  a  fair-sized  plant.     It  seemed  that  some  errors  were 
discovered  in  the  operation  of  the  system  and  the  changes 
were  intended  to  remove  those  errors.    A  little  examina- 
tion showed  that  the  total  number  of  errors  discovered 
represented  less  than  one  per  cent  in  proportion  to  the 
total  operations  of  the  department.     The  changes  in  the 
system  meant  an  addition  of  five  people  to  the  personnel 
of  the  department. 


Five  more  people  meant  an  additional  possibility  of 
the  human  error,  because  every  new  motion  necessary 
in  the  conduct  of  the  system  added  a  new  possibility  of 
error  in  each  motion  to  be  made.  Unless  the  new 
checks  and  balances  would  remove  a  large  proportion 
of  the  original  errors  established,  the  addition  of  more 
system  could  be  expected  to  lessen  the  efficiency,  be- 
cause' it  increased  the  number  of  places  where  error 
could  creep  in  and  the  number  of  motions  where  a  mis- 
take could  be  made. 

Under  the  circumstances,  my  judgment  was  that  the 
changes  in  the  system  were  unwarranted  by  the  condi- 
tions; that  they  would  bring  no  observable  improvement 
in  accuracy;  and  that  they  would  probably  lead  to  a  de- 
crease in  accuracy  due  to  the  larger  possibility  of  human 
failure. 

In  an  establishment  with  which  I  was  well  acquainted 
some  years  ago,  the  manager  of  one  of  the  special  de- 
partments became  so  interested  in  securing  accuracy 
of  records  and  conditions,  that  his  department  was  en- 
larged with  great  rapidity  in  order  to  analyze  the  items, 
check  the  conditions  and  balance  the  results.  After  a 
number  of  years,  a  change  was  made  in  the  manage- 
ment of  that  department.  The  new  manager  operated 
with  50  per  cent  of  the  personnel  and  the  observable 
errors  were  not  increased  by  this  reduction  of  the  system. 

The  first  manager  had  become  so  interested  in 
securing  accuracy  for  the  sake  of  securing  it,  he 
had  forgotten  that  an  unusual  degree  of  analysis  in 
his  department  could  not  have  any  bearing  upon  the 
total  result  because  the  extra  accuracy  secured  in 
that  department  was  lost  in  the  relative  approxima- 
tion required  in  the  work  of  other  branches  of  the 
operation. 

We  are  constantly  referring  to  the  red  tape  which  sur- 
rounds the  governmental  departments,  which  makes  it 
so  difficult  to  do  business  with  any  satisfaction.  These 
governmental  departments  are  limited  by  the  laws,  pre- 
cedents  and  rules  which  have  been  established  from 
time  to  time  for  the  protection  of  the  public,  for  the 
definition  of  responsibility  or  for  the  extension  of  the 
system.  While  it  is  not  visible  to  the  same  degree,  there 
is  a  tendency  for  the  system  in  its  detailed  technique  to 
evolve  a  lot  of  unnecessary  motions  in  many  of  the  spe- 
cial departments  in  the  large  industrial  establishments 
in  this  country.  This  leads  to  a  bureaucratic  condition, 
within  the  departments  themselves,  and  the  elevation  of 
a  rule  to  a  principle  so  that  it  cannot  be  disturbed  and 
must  travel  its  accustomed  way,  whether  that  method 
answers  the  purpose  most  effectively  or  not. 
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Some  of  these  things  had  been  observed  by  intelligent 
engineers  in  their  study  of  plans  under  different  condi- 
tions and  with  different  operations,  and  they  have  led 
to  the  talk  about  decentralization  which  threatens  to 
become  as  much  of  a  fetish  as  centralization  did  some 
years  ago. 

The  minimum  amount  of  system  necessary  to  pre- 
vent confusion  is  probably  the  ideal  amount  of  sys- 
tem. The  practical  amount  of  system  is  dependent 
upon  the  measure  of  intelligent  understanding  pos- 
sessed by  all  supervisors.  If  we  are  willing  to  spend 
the  necessary  time  and  effort  to  educate  supervisors, 
instead  of  obliging  them  to  educate  themselves  in 
the  inefficient  and  fragmentary  way  in  which  this 
education  must  be  secured,  we  will  be  able  to  give 
all  supervisors  a  larger  measure  of  responsibility, 
simplify  the  work  of  the  special  departments  with- 
out losing  any  of  the  required  standardization. 

The  present  tendency  to  inflexible  routine  in  the  spe- 
cial departments  would  be  eliminated  or  reduced,  be- 
cause it  would  be  checked  constantly  by  the  practical 
understanding  of  the  supervisor  who  was  permitted  to 
exercise  his  responsibility  in  connection  with  it.  Mostly, 
the  human  errors  are  due  to  lack  of  interest  and  mis- 
understanding,  and   no   system   based   upon   these    defi- 


ciencies will  eliminate  the  errors.  Systems,  which  run 
wild  in  their  accumulation  of  technical  detail  for  the 
purpose  of  eliminating  error,  are  quite  likely  to  enlarge 
it  and  to  add  to  the  cost  burden  under  which  the  estab- 
lishment labors. 

For  a  considerable  time  we  have  paid  some  atten- 
tion to  training  the  skilled  worker  in  his  job,  and  a 
lot  of  time  and  thought  has  been  given  to  the  edu- 
cation of  the  salesman  and  the  office  force.  It  will 
pay  us  to  spend  some  time  on  the  education  of  the 
men  responsible  for  production,  and  we  should  be 
able  to  eliminate  a  lot  of  cumbersome  special  systems 
when  we  have  been  at  that  work  for  a  reasonable 
period. 

The  development  of  theoretical  education  along  with 
practical  education  for  the  foreman,  which  has  been 
taking  place  in  the  last  year  or  two,  is  an  excellent  sign. 
No  development  is  more  greatly  needed  in  the  improve- 
ment of  production  efficiency.  It  will  be  accelerated  if 
we  study  the  systems  we  at  present  employ,  find  out 
from  the  foreman  and  the  other  supervisors  the  diffi- 
culties and  troubles  which  arise  out  of  these  systems 
and  take  into  serious  consideration  the  question  of  sim- 
plifying them  by  permitting  the  supervisors  a  larger 
degree  of  responsibility  in  connection  with  them. 


Instincts  and  Incentives 


THERE  are  various  instincts  which  make  men  work. 
There  is  often  a  more  or  less  direct  relation  be- 
tween the  instinct  which  motivates  the  worker  and  the 
quality  and  quantity  of  work  produced.  This  fact  should 
be  more  generally  recognized,  since  its  importance  in- 
creases directly  in  proportion  to  the  length  of  time  over 
which  it  operates. 

In  other  words,  fear  of  losing  his  job  may  drive  a  man 
to  extended  effort  for  a  short  period  of  time,  but  if  no 
other  incentive  to  work  is  ever  provided,  other  instincts, 
such  as  hate  and  distrustfulness,  come  into  play  and 
are  almost  sure  to  overcome  the  fear  of  losing  his  job. 
The  growth  of  these  other  instincts  among  many  indi- 
viduals combine  to  produce  industrial  inefficiency  and 
in  the  long  run  industrial  chaos. 

What  little  data  is  available  as  the  result  of  experi- 
ments tends  to  show  that  men  urged  by  the  better  in- 
stincts of  pride  in  workmanship,  ambition  and  desire  for 
service,  as  well  as  by  desire  for  money  and  fear  of  un- 
employment, will  produce  work  of  greater  quality  and 
quantity  over  any  considerable  period  of  time. 

All  these  factors  should  be  considered  when  discuss- 
ing the  matter  of  better  workmanship  and  the  providing 
of  incentives.  A  recent  pamphlet  published  by  the  Cleve- 
land Chamber  of  Commerce  entitled  "Employees'  In- 
centive Plans  in  Cleveland  Industries"  divides  the  plans 
discussed  into  four  classifications:  profit  sharing  plans, 
limited  profit  sharing  plans,  bonus  plans  and  stock  sales 
plans. 

Examination  of  this  classification  brings  out  the  fact 
that  every  one  of  these  incentives  appeals  to  a  single 
instinct,  the  instinct  for  monetary  gain.  It  is  undoubted- 
ly true  that  an  appeal  to  this  instinct  is  likely  to  play  an 
important  part  in  many  successful  incentive  plans.  But 
it  is  significant  that  all  the  plans  noted  appeal  almost 
entirely  to  this  instinct.  The  term  "incentive  plan" 
must  be  supposed  to  have  a  very  narrow  definition  if  it 
is  to  refer  only  to  money  incentives. 

A  broader  interpretation  of  the  term  is  necessary  and 


a  wider  group  of  instincts  need  to  be  considered  if  per- 
manent progress  is  to  be  made  along  these  lines.  And  it 
is  very  desirable  that  the  study  necessary  to  such  prog- 
ress be  pushed  forward  as  rapidly  as  conditions  permit. 


Commercial  Vehicles  of  Great  Britain 

A  COPY  of  the  second  edition  of  a  book  of  specifications 
of  British  commercial  motor  vehicles,  published  by 
the  B.  F.  Goodrich  Co.,  Ltd.,  of  London,  under  date  of  1920, 
has  just  come  to  hand.  Specifications  of  forty-four  differ- 
ent makes  of  vehicles  are  given,  including  trucks,  tractors 
and  sight-seeing  buses  as  well  as  vehicles  of  all  three 
motive  powers.  There  are  articles  on  A  Standard  System 
for  Recording  the  Operating  Costs  of  Commercial  Vehicles, 
Lengthening  the  Life  of  a  Motor  Vehicle  and  Relation  of 
Tire  Equipment  to  Cost  of  Maintenance  of  Commercial 
Motor  Vehicles.  Besides  the  book  contains  useful  informa- 
tion on  British  tire  standards,  British  commercial  vehicle 
associations,  etc. 
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Government  and  Business 

THE  announced  theme  of  the  Ninth  Annual  Meet- 
ing of  the  Chamber  of  Commerce  of  the  United 
States  indicates  that  the  meeting  will  be  an  interest- 
ing and  profitable  one.    The  theme  is : 

"In  the  public  interest;  more  business  methods  in 
business,  less  government  management  of  business." 

The  advance  notice  of  this  meeting  states  that  all 
questions  to  be  brought  before  the  meeting  will  be 
approached  as  they  relate  to  the  general  theme.  If 
this  program  is  carefully  and  intelligently  followed, 
the  gathering  of  business  men  at  Atlantic  City  April 
27  to  29  should  do  much  to  solve  many  of  the  minor, 
but  perplexing  troubles  of  business.  There  is  and 
must  be  such  an  intimate  connection  between  govern- 
ment and  business,  especially  while  heavy  taxes  are 
necessary  to  clear  up  the  war  expenses,  that  almost 
any  new  undertaking  is  considered  from  this  point 
of  view. 

Many  business  men  are  hopeful  that  the  present  ad- 


ministration will  take  long  steps  toward  injecting  the 
business  idea  into  government.  This  hope  has  been 
increased  by  the  news  that  Secretary  of  Commerce 
Hoover  is  consulting  frequently  and  frankly  with 
business  men.  He  is  hearing  the  views  of  men  who 
are  successful  in  private  business  and  is  letting  them 
pass  on  his  ideas.  It  goes  without  saying  that  these 
men  will  reach  a  common  idea  in  these  meetings,  for 
both  sides  are  approaching  the  questions  with  a  view 
of  being  mutually  helpful.  The  annual  meeting  of  the 
Chamber  of  Commerce  should  do  much  to  promote  the 
work  that  Secretary  Hoover  is  endeavoring  to  carry 
out. 

Then,  too,  if  the  business  men  and  the  government 
departments  can  agree  on  a  few  fundamentals,  and 
each  is  led  to  see  the  troubles  of  the  other,  there  will 
be  less  antagonism  over  details. 


Annual  Working  Days  of  Farm 
Tractors 

MANY  of  the  farmers  who  purchase  tractors  do 
not  at  once  dispose  of  the  number  of  horses 
that  the  tractor  should  be  able  to  displace.  The  trac- 
tor is  something  new  to  them,  largely  of  the  nature 
of  an  experiment,  and  they  decide  that  they  will  feel 
their  way  slowly  and  not  take  any  unnecessary  risks. 
The  loss  of  any  considerable  part  of  his  crop  is  a 
serious  matter  to  the  average  farmer,  and  as  he  is 
not  quite  sure  of  his  tractor  and  of  himself  as  a  trac- 
tor operator  he  holds  onto  most  of  his  horses  for  the 
first  year  at  least.  The  result  is  that  the  tractor  does 
not  prove  as  economical  as  it  otherwise  would. 

For  some  classes  of  work  the  tractor  is  so  obvious- 
ly superior  to  the  horse  that  most  or  all  of  it  is  done 
with  it  right  away.  This  applies  particularly  to  plow- 
ing. After  a  farmer  has  once  plowed  at  the  rate  of  8 
acres  or  more  a  day,  the  old  rate  of  2  to  2i/o  acres 
seems  exceedingly  slow.  But  for  other  lines  of  work 
the  tractor  is  not  visibly  better  than  the  horse,  and 
as  long  as  horses  are  kept  on  the  farm  in  any  numbers 
they  will  be  used  for  this  work.  To  judge  from  a 
report  recently  issued  by  the  U.  S.  Department  of 
Agriculture,  this  applies  particularly  to  haying,  for 
whereas  85  per  cent  of  all  the  plowing  on  the  farms 
covered  by  the  report  was  done  by  the  tractors,  only 
15  per  cent  of  the  hay  loading  and  hauling  was  so 
done.  The  low  efficiency  the  tractor  showed  in  haul- 
ing hay  on  wagons  is  readily  understood,  because  in 
drawing  a  load  of  hay  the  tractor  is  giving  only  a 
small  fraction  of  its  maximum  useful  output.  But  in 
order  to  make  the  tractor  an  economical  investment, 
all  of  the  work  for  which  horses  are  usually  required 
should  be  done  by  motor  power  so  that  horses  can  be 
dispensed  with. 

It  is  rather  remarkable  that  the  investigation, 
which  covered  286  farms  in  Ohio,  Indiana  and  Illi- 
nois with  an  average  area  of  258  acres,  showed  an 
average  annual  use  of  only  30.8  full  days  per  tractor. 
Some  years  ago  it  was  figured  that  the  average  num- 
ber of  days  use  per  year  was  close  to  50,  while  at  the 
Columbus  tractor  show  one  of  the  speakers  men- 
tioned 45  days.    It  would  seem  that  on  the  farms  in- 
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vestigated  there  was  altogether  too  much  equipment 
for  the  work  to  be  done,  which  cut  down  the  amount 
of  work  for  the  tractor,  and  hence  its  economy. 

In  making  this  statement  we  are  not  finding  fault 
with  the  report,  the  natural  object  of  which  was  to 
present  conditions  as  they  actually  existed.  The  trou- 
ble is  that,  for  one  reason  or  another,  the  farmers 
found  it  impossible  to  dispense  with  a  considerable 
number  of  horses  and  that  owing  to  the  existence  of 
both  the  horse  and  the  power  equipment  the  annual 
working  time  of  both  was  undoubtedly  very  low. 

It  is  rather  remarkable  that  only  2.7  full  days  of 
belt  work  was  done  annually  by  each  tractor.  It 
ought  to  be  an  easy  matter  to  find  much  more  belt 
work  than  this.  The  solution  of  the  power  farming 
problem  lies  in  rendering  the  equipment  adaptable 
for  the  multitudinous  classes  of  work  that  require  to 
be  done  on  the  farm,  thus  eliminating  the  cost  of  horse 
maintenance  and  reducing  the  periods  of  idleness  of 
the  expensive  power  equipment. 


Better  Springs  for  Light  Loads 

ONE  factor  frequently  commented  upon  in  con- 
nection with  passenger-carrying  vehicles  relates 
to  the  fact  that  they  are  almost  universally  hard  rid- 
ing under  light  loads.  It  is  necessary,  of  course,  to 
fit  to  any  such  vehicle  springs  having  sufficient  capa- 
city to  carry  a  full  complement  of  passengers,  even 
under  adverse  road  conditions,  with  the  result  that 
when  the  same  vehicle  is  only  partly  loaded  the  rid- 
ing qualities  are  much  less  satisfactory.  This  is  espe- 
pecially  noticeable  in  the  case  of  a  bus  when  such 
vehicle  carries  only  a  few  of  the  total  number  of  pas- 
sengers for  which  seats  are  provided,  particularly 
when,  as  is  usually  the  case,  rather  poor  cushion 
springs  are  provided. 

During  the  past  few  years  many  unconventional 
types  of  springs  have  been  suggested  which  are  de- 
signed to  overcome  this  fault,  but  so  far  as  we  recall 
none  of  these  have  proved  sufficiently  satisfactory 
from  every  standpoint  to  see  any  extensive  commer- 
cial application.    So  the  problem  is  still  with  us. 

Spring  suspension  is  one  feature  of  chassis  design 
which  has  perhaps  received  more  study  than  any  other 
one  item  outside  the  engine  and  its  accessories,  yet 
there  is  still  room  for  great  improvement.  The  theory 
of  spring  action  is  well  developed,  but  it  still  remains 
to  design  springs  which  are  entirely  satisfactory  un- 
der all  conditions  of  service.  The  problem  is  not  an 
easy  one,  but  the  reward  for  its  solution  should  be 
great  enough  to  encourage  those  who  are  sufficiently 
persistent  in  work  to  this  end. 


Highway  Transportation 

UNTIL  the  many  industries  that  use  the  highways, 
either  in  the  transportation  over  them  of  their 
raw  material,  partly  manufactured  or  finished  prod- 
ucts, realize  the  relationship  of  their  industry  to  the 
highway  problem  it  is  not  to  be  expected  that  trans- 
portation development  will  go  ahead  as  it  should. 

The  highway  problem  to-day  is  more  than  one  of 
road  construction  and  maintenance,  it  is  one  of  the 


proper  use  of  the  highway  and  streets  of  our  cities; 
it  involves  not  only  the  highway  but  our  railway  and 
waterway  termini  in  relation  to  these  highways  and 
the  most  efficient  methods  of  handling  commodities 
over  these  highways. 

Our  highway  problem  is  one  that  must  be  looked 
squarely  in  the  face  not  only  by  motor  car  and  motor 
truck  manufacturers,  but  by  railway  executives,  city 
governments,  suburban  trolley  interests,  waterway 
executives  and  every  other  executive  with  whom 
transportation  is  a  problem.  It  is  only  by  the  broad 
consideration  of  it  by  all  of  these  parties  concerned 
that  economic  results  will  follow.  The  movement 
cannot  be  pushed  by  any  one  industry  to  the  detri- 
ment of  others.  The  broad  policy  of  rendering  to  the 
railroads  that  which  economically  belongs  to  the  rail- 
roads and  to  the  highways  that  which  economically 
belongs  to  highways,  must  be  applied  throughout  to 
waterways,  trolleys  and,  in  time,  to  airways. 

In  the  bringing  together  of  these  several  interests, 
the  Federal  Highway  Council  has  accomplished  com- 
mendatory service.  For  the  first  time  in  the  history 
of  highway  transportation  large  railway  executives, 
large  express  company  executives  and  large  trolley 
and  waterway  executives  have  met  with  highway 
executives  and  traffic  executives  to  work  together  in 
untangling  the  highway  problem.  Some  disinter- 
ested organization  of  this  character  is  the  only  kind 
in  which  all  interests  will  agree  to  come  together.  It 
is  to  be  hoped  that  the  work  already  accomplished  by 
these  varying  interests,  meeting  under  the  guidance 
of  the  Federal  Highway  Council,  in  connection  with 
store  door  delivery  will  continue  and  that,  when  this 
needed  movement  is  accomplished,  the  problem  of  the 
short  haul  will  be  as  fearlessly  considered  by  all 
parties  concerned  as  has  the  store  door  delivery.  No 
other  organization,  without  strings  tying  it  to  some 
particular  industry,  is  so  well  qualified  to  handle  this 
work.  There  is  every  year  a  growing  need  for  such  a 
citizen  organization.  It  is  free  from  government 
domination.  It  is  not  obliged  to  answer  any  particu- 
lar industry.  It  works  with  but  one  end  in  view, 
namely,  the  economics  of  highway  transportation 
construction  and  maintenance. 


Floatless  Carbureters 

SOME  engineers  are  of  the  opinion  that  the  next 
step  in  carbureter  development  will  be  the  elimi- 
nation of  the  'float  mechanism.  Several  carbureters 
of  this  type  are  being  marketed  in  Europe,  and  a  few 
are  offered  by  American  manufacturers.  Some  of 
these  have  means  for  vacuum  feed  and  thus  make  it 
unnecessary  to  use  a  separate  vacuum  tank  or  pres- 
sure fuel  feeding  system.  There  is  thus  eliminated 
in  some  cases  two  float  mechanisms,  which,  though 
they  are  the  cause  of  relatively  little  trouble  in  them- 
selves, add  extra  parts  which  advocates  of  the  float- 
less  vacuum  feed  type  maintain  are  superfluous,  and 
therefore  involve  a  needless  expense.  A  device  of 
some  kind  must,  of  course,  be  substituted  for  the  float, 
and  whether  this  will  involve  moving  parts  that  are 
less  reliable  and  less  expensive  than  the  float  mechan- 
ism remains  to  be  seen. 
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Stations  Proposed 

to  Cover  Country 

Complete    Stocks    for    Assembled 

Cars  to  be  Carried  V.  itbin 

Easy  Reach 

DETROIT,  March  22 — Rapid  progress 
has  been  made  in  the  past  few  days  by 
some  of  the  leading  unit  parts  manufac- 
turers for  the  establishment  of  a  nation- 
wide distribution  system  for  parts  for 
assembled  cars  and  trucks.  The  plan  is 
said  to  have  the  approval  of  some  of 
the  leading  vehicle  assemblers.  Plans 
are  rapidly  being  brought  into  workable 
form  and  a  definite  announcement  is 
expected  in  the  near  future. 

The  entire  subject  was  considered  at 
a  conference  in  New  York  last  Friday, 
but  many  details  remain  to  be  worked 
out.  Thirty  major  stations  where  stand- 
ard unit  parts  can  be  obtained  by  dis- 
tributers and  dealers  are  in  operation, 
but  the  plan  calls  for  twice  this  number 
of  major  stations  and  as  many  sub- 
stations as  may  be  needed  to  cover  the 
country  in  such  a  way  that  no  service 
shop  will  be  more  than  six  hours  dis- 
tant from  the  nearest  parts  depot. 

The  idea  took  nebular  form  in  the 
minds  of  various  parts  and  car  manu- 
facturers at  about  the  same  time,  and 
was  in  recognition  of  the  need  for  better 
servicing  of  automotive  vehicles.  There 
were  differences  of  opinion  as  to  how 
it  should  be  worked  out,  and  it  was 
necessary  to  reconcile  these  opinions. 
This  resulted  in  many  informal  meetings 
and  in  much  missionary  work.  One  of 
the  leading  engine  manufacturers  was 
the  prime  mover,  and  he  now  has  as- 
sociated with  him  some  of  the  most 
prominent   unit  parts  makers. 

Consideration  was  given  to  the  subject 
at  a  recent  meeting  in  Chicago  of  the 
Motor  Truck  Manufacturers  Association 
and  there  will  be  a  conference  here  next 
week  between  committees  representing 
the  parts  makers  and  the  Motor  Truck 
Sales    Managers    Association. 

Will  Carry  $5,000,000  Stock 

The  depots  will  carry  ultimately  stocks 
of  parts  of  eight  unit  manufacturers. 
It  is  estimated  $5,000,000  will  be  in- 
vested when  the  system  is  in  complete 
operation. 

A  nation-wide  advertising  campaign 
announcing  the  sale  of  genuine  parts  at 
prices  which  will  eliminate  the  pirate 
is  planned  to  stimulate  demand  for 
genuine  parts  and  to  acquaint  the  owner 
with  the  fact  that  they  can  be  obtained 
at  the  same  price  or  less  from  the  depot 
maintained  under  the  new  system.  The 
genuine  replacement  parts  will  bear  the 
trade  mark   of  the  unit  manufacturer. 


SOVIET  GOVERNMENT 
BUYS   SLOUGH  TRUCKS 

LONDON,  March  21  (Special 
Correspondence)  —  The  Russian 
Soviet  Government  is  understood 
to  have  contracted  with  the  Slough 
Trading  Co.  for  the  purchase  of 
a  large  number  of  reconditioned 
trucks  now  stored  at  Slough.  A 
very  large  proportion  of  these 
trucks  are  of  American  make  and 
were  sold  by  the  War  Department 
at  the  close  of  the  war.  It  is  re- 
ported that  the  Russian  Govern- 
ment wants  to  buy  several  hun- 
dred, and  since  the  trade  agree- 
ment between  Russia  and  Great 
Britain  has  been  signed  it  is  not 
expected  any  obstacles  will  be 
placed  in  the  way  of  the  trans- 
action. The  sale  will  help  trade 
renewal  and  will  stabilize  the  mar- 
ket value  of  several  classes  of 
motor    trucks. 


There  is  a  wide  divergence  of  opinion 
among  passenger  car  and  truck  manu- 
factuiers  in  regard  to  the  merits  of 
such  a  system.  Some  of  them  are  in 
hearty  accord  with  the  movement  and 
others  are  bitterly  opposed  to  it. 

Promoters  of  the  venture  contend  that 
under  this  system  it  would  be  much  less 
expensive  to  carry  an  adequate  stock  of 
parts  and  that  it  would  give  a  tremen- 
dous stimulus  to  the  sale  of  assembled 
vehicles.  There  is  no  idea  of  preventing 
manufacturers,  distributers  and  dealers 
from  carrying  a  stock  of  parts  if  they 
so  desire. 

Would  Avoid  Duplication 

In  behalf  of  the  plan  it  is  pointed  out 
that  under  the  present  system  many 
duplicate  stocks  are  carried  in  each  city, 
but  in  the  case  of  smaller  car  and  truck 
stations  these  stocks  are  often  inade- 
quate. Then,  too,  the  lack  of  uniformity 
in  profit  percentages  and  charges,  and 
varying  distances  between  assembling 
factories  and  service  stocks,  results  in 
wide  divergence  in  prices  on  the  same 
part  in  the  same  city.  The  aggregate 
stock  carried  in  some  of  the  cities  is 
so  large,  yet  so  spread  out,  that  it  does 
not  meet  the  real  needs  of  many  of  the 
stations,  and  had  proved  so  expensive 
that  the  overhead  more  than  absorbs  the 
profit,  even  when  this  profit  seems  to  be 
unduly  high. 

The  result  is  that  pirate  parts  manu- 
facturers and  dealers  can  quite  easily 
sell  these  parts  for  a  mere  fraction  of 
the  price  asked  by  the  dealer  with  the 
contract.  Under  the  new  plan,  distribu- 
tion would  be  unified  so  that  a  complete 
stock  would  be  carried  in  one  central 
(Continued  on  page  682) 


Importers  Organize 
in  Mexican  Capital 

Will  Seek  to  Improve  Methods  of 

Car  Importation,  Distribution 

and  Sale 

NEW  ORLEANS,  March  21— Spanish 
newspapers  of  the  city  of  Mexico  re- 
ceived here  to-day  tell  of  the  organiza- 
tion in  the  capital  of  the  southern  re- 
public of  the  Mexican  Association  of 
Automobile  Importers,  embracing  as 
active  members  all  the  firms  engaged  in 
this  line  in  Mexico  City,  and  as  asso- 
ciate members  about  78  per  cent  of  the 
firms  similarly  engaged  outside  the 
capital.  There  are  about  a  score  of  these 
firms  in  Mexico  City,  but  the  number  in 
the  other  large  cities  of  the  country 
are  not  mentioned. 

In  its  statement  to  the  press,  the 
"Associacion  Mexicana  de  Importadores 
de  Automoviles,"  to  be  known  briefly  as 
the  "A.  M.  I.  A.,"  gives  the  purposes  of 
its  organization  as  "to  procure  unity, 
harmony  and  better  relations,  both  busi- 
ness and  social,  among  the  automobile 
importers  of  Mexico;  to  represent  its 
members  in  all  necessary  action  to  ob- 
tain commercial  advantages  and  legal 
protection;  to  improve  methods  of  im- 
portation, distribution  and  sale  of  auto- 
mobiles throughout  Mexico,  and  to  assist 
in  the  establishment  of  good  roads  in 
all  parts  of  the  republic." 

Apparently  the  native  newspapers  of 
Mexico  City  are  largely  responsible  for 
the  organization  of  the  association,  as 
the  first  meeting  was  held  in  the  offices 
of  one  of  the  papers,  and  was  attended 
not  only  by  all  the  automobile  importers, 
but  by  the  publishers  of  all  the  news- 
papers in  Mexico  City,  and  in  several 
surrounding  cities  as  well.  Entrance 
fees  of  $250  (gold)  for  active  members, 
(Continued  on  page   688) 


SEES  CHEAP  AIRPLANES  SOON 

BOSTON,  March  18— Airplanes  as 
cheap  as  automobiles  were  predicted  by 
M.  Luckiesh,  director  of  applied  science 
at  the  Nela  Research  Laboratory  in 
Cleveland,  who  spoke  at  the  Engineers' 
Club  under  the  auspices  of  the  Amer- 
ican Institute  of  Electrical  Engineers. 
He  said  this  ought  to  come  in  five  years. 


PREPARE  TO  BUILD  FORD  DAM 

TROY,  N.  Y.,  March  21— Engineers 
having  in  charge  preliminary  arrange- 
ments for  the  erection  of  Henry  Ford's 
great  tractor  plant  at  the  United  States 
dam  across  the  Hudson  River  here  have 
arrived  in  this  city  and  will  begin  active 
work  excavating  for  the  power  plant  as 
soon  as  the  high  water  recedes. 
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Business  Continues  Upward  Trend 
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General  Conditions 
Show  Improvement 

National  Response  to  Better  Busi- 
ness Extends — Spring  Weather 
Brings  Cheer 

NEW  YORK.  March  21— Reports  from 
various  sections  of  the  country  indicate  a 
slow  but  gradual  improvement  in  trade 
and  industrial  conditions  in  general.  Ex- 
cellent spring  weather  has  broadened 
sales  demand,  both  at  wholesale  and  re- 
tail. The  early  spring  has  had  much  to 
do  with  the  upward  trend  in  automobile 
sales  and  it  is  partly  seasonal. 

Good  weather  has  brought  increased 
activity  in  farm  work  and  plowing  and 
planting  are  moving  rapidly  northward 
This  should  improve  the  spirits  of  the 
farmers  and  make  them  a  little  more 
willing  to  buy.  It  probably  is  respon- 
sible for  reports  of  better  trade  pros- 
pects in  Kentucky,  Minnesota,  Missouri, 
Iowa  and  Texas.  There  are  few  districts, 
in  fact,  which  report  wholesale  or  retail 
trade  as  dull.  In  most  sections  it  is 
classed  as  "fair." 

It  must  be  conceded,  however,  that 
while  conditions  are  steadily  improving, 
especially  in  the  automotive  trade,  indus- 
try as  a  whole  is  lagging  and  that  while 
unemployment  is  less  widely  diffused 
there  are  millions  of  workers  who  are 
idle.  In  this  connection  it  is  encouraging 
to  note  that  unemployment  is  decreasing 
in  the  South  and  that  several  thousand 
men  have  gone  back  to  work  in  Chatta- 
nooga. Louisville,  New  Orleans,  Mem- 
phis. St.  Louis  and  Atlanta. 

It  has  been  said  that  when  the  break 
in  sales  resistance  came  in  the  North- 
west the  worst  would  be  over.  The  in- 
dications are  that  this  condition  soon  is 
coming  if  it  has  not  already  arrived.  Any 
sign  of  improvement  in  the  South  is  sig- 
nificant for  it  has  been  felt  it  would  take 
ction  longest  to  go  through  the 
readjustment  process.  Although  condi- 
tions there  in  it  is  too 
early  to  look  for  heavy  sales.  In  this 
on  the  Atlanta  correspondent  of 
Automotive  Industries  says: 

All   Lines   Found   Improved 

eSS  is  gradually  getting  back  to 
normal  in  all  lines  but  it  has  not  yet  re- 
covered  from  the  long  period  of  depres- 
sion. An  intensive  merchandising  and 
sales  campaign  at  this  time  doubtless 
would  produce  some  results  but  post- 
ponement of  that  effort  until  conditions 
are  more  favorable,  probably  would  be 
advisable.  The  condition  of  the  cotton 
market  always  has  much  to  do  with  the 
financial  situation  in  the  South.  The 
present  price  still  hovers  around  10  cents 
a   pound  and  with  thousands  of  farmers 


holding  last  year's  crop  for  higher  prices 
they  haven't  the  money  with  which  to 
buy  anything.  Caution  is  advisable  un- 
til it  is  known  just  how  much  the  cotton 
acreage  will  be  reduced  this  year.  If 
there  is  a  material  cut  it  probably  would 
be  safe  to  make  a  hard  drive  for  sales  as 
higher  priced  cotton  will  be  the  inevit- 
able result." 

The  central  west  seems  to  offer  good 
sales  opportunities  at  this  time.  The 
Milwaukee  correspondent  of  Automotive 
Industries  wires: 

Central   West   Reviving 

"Knitting  mills  are  running  full  time. 
Other  factors  in  the  clothing  and  dry 
goods  business  show  rapid  improvement. 
Further  slight  revival  is  noted  in  the 
steel  industries.  Merchants  find  money 
easier  to  get  and  a  marked  improvement 
is  expected  at  once,  with  the  income  tax 
paying  period  past.  Hotels  report  a  re- 
vival of  business,  the  first  since  Decem- 
ber, and  used  car  advertising  brings  a 
much  improved  response.  Altogether 
the  outlook  is  distinctly  encouraging." 

Taken  as  a  whole  there  has  been  some- 
thing of  a  general  industrial  revival  in 
Ohio  and  Indiana  and  there  has  been  a 
consideiable  increase  in  the  sale  of  cars. 

The  outlook  in  New  England  is  not  so 
encouraging  as  it  was  a  few  weeks  ago 
when  renewal  of  operations  by  textile 
mills  and  boot  and  shoes  factories  was 
general.  It  was  found  that  the  orders 
which  resulted  in  the  opening  of  plants 
were  largely  to  complete  depleted  stocks. 

R.  A.  Stranahan  Predicts 

Car  Shortage  in  June 

ATLANTA,  March  18— R.  A.  Strana- 
han, president  of  the  Champion  Spark 
Plug  Co.,  and  of  the  National  Automo- 
tive Equipment  Jobbers'  Association, 
predicted  that  there  would  exist  a  short- 
age of  motor  cars  in  the  United  States 
by  May  and  June  of  this  year,  in  an 
address  before  the  Southern  Automotive 
Equipment  Jobbers'  Association,  which 
held  its  annual  convention  in  Atlanta. 
March  11  and  12. 

Stranahan  declared  that  Champion 
business  during  January  and  February 
of  this  year  compared  very  favorably 
with  the  same  months  in  1920,  while  ad- 
vance specifications  from  dealers  and 
were  better  for  March  of  this 
year  than  the  same  month  in  1920,  and 
for  April  of  the  present  year  were  more 
than  100  per  cent  greater  than  April, 
1920.  Orders,  however,  he  stated,  were 
til)  low,  not  more  than  one-third  or  one- 
half  as  great  as  during  the  same  period 
in  1920.  In  the  sale  of  manufacturers' 
equipment,  he  declared  that  1921  would 
fall  considerably  below  the  record  of 
1920,  but  expressed  the  belief  that  the 
accessory  and  equipment  business  as  a 
whole  for  1921   would  surpass  1920. 


Kansas  City  Finds 
Sales  Volume  Rising 

City   Buying   in  Good  Volume — 

Farmers  Returning  to  Market 

Slowly 

KANSAS  CITY,  March  21— Steady 
increase  in  retail  trade  is  reported  in 
Kansas  City  and  the  larger  cities  of  the 
territory.  Established  dealers  with  a 
good  car  of  reputation,  with  service  de- 
partments actually  helping  to  keep  cars 
running — this  class  of  dealers  is  getting 
really  first  class  volume.  Cars  not  so 
well  known  and  cars  handled  by  dealers 
who  for  one  reason  or  another  have  not 
maintained  service,  are  not  selling  so 
well  at  retail;  the  shortage  in  movement 
reduces  the  average  of  passenger  car 
sales  to  about  80  per  cent  of  normal  in 
the  city. 

After  two  weeks  of  brisk  movement 
of  carloads  from  Kansas  City  distribu- 
tors to  country  dealers,  this  phase  of 
the  business  has  settled  down  to  a  steady 
outgo  of  single  cars,  usually  driven  out 
by  or  for  the  country  dealer.  The  dealer 
in  the  small  town  is  having  difficulty 
financing  his  stock  purchases;  the 
farmer,  his  chief  source  of  volume  busi- 
ness, is  not  buying  yet,  and  the  small- 
town business  men  do  not  offer  a  wide 
market.  Dealers  are  taking  from  dis- 
tributors, therefore,  only  as  they  sell. 
But  this  volume  is  increasing  steadily, 
as  farmers  become  reconciled  to  new 
conditions. 

The  chief  factor  now  operating  to  in- 
crease sales  is  the  restoration  of  con- 
fidence in  the  minds  of  the  salaried  man. 
Until  this  month  men  on  salary  were 
hanging  onto  their  money  fearful  of 
possible  financial  catastrophe,  (either 
personal  or  national).  They  now  see 
that  the  world  is  moving  calmly  along; 
that  business  is  being  transacted  in  most 
lines  on  a  level  about  75  per  cent  of  nor- 
mal (;n  some  lines  100  per  cent)  and  that 
they  ai-e  going  to  keep  on  earning  and 
getting   salaries. 

Used  car  sales  are  said  to  be  increas- 
ing faster  than  new  car  sales.  Several 
dealers  report  that  while  they  were  get- 
ting fair  results  even  in  fall  and  winter 
and  b<tter  this  spring  on  new  cars,  they 
had  not  moved  any  used  cars  until  the 
past  few  weeks. 


HANSON    REDUCES   PRICES  . 

ATLANTA,  March  18— Prices  on 
Hanson  open  models  will  be  reduced  at 
once.  The  5-passenger  and  roadster 
models  will  be  sold  for  $2,185,  and  the  I 
passenger  model  at  $2,285.  The  former 
prices  were  $2,305  and  $2,465  respec- 
tively. The  price  on  the  sedan  will  con 
tinue  at  $3,166. 
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Pence  Company  Buys 
Trainload  of  Buieks 

Half-Million  Order  Indicates  Sales 

Resumption  in  Northwest — 

Ford  Branch  Starts 

MINNEAPOLIS,  March  18  —  While 
generally  speaking  there  is  only  a  slight 
lifting  of  the  sales  cloud  situation,  one 
optimistic  note  is  struck  in  the  receipt 
by  the  Pence  Automobile  Co.,  which  buys 
Buicks  for  a  large  territory  and  dis- 
tributes on  its  own  account,  of  a  train- 
load  of  cars,  the  first  time  this  train 
has  moved  its  wheels  for  four  months. 

The  Pence  company  owns  two  trains 
and  this  one  was  composed  of  76  cars, 
four  automobiles  to  a  car,  which  cost 
the  firm  just  $411,139.20.  Upon  arrival 
of  the  train  the  company  had  just  thirty 
cars  left  in  the  house.  It  is  the  opinion 
of  this  firm  that  the  savings  banks'  in- 
creased deposits  show  that  the  people 
have  the  money  to  buy  automobiles. 
This  firm's  retail  sales  have  looked  up. 
However,  generally  speaking,  the  coun- 
try situation  does  not  seem  much  im- 
proved from  a  financial  viewpoint,  as  to 
motor  car  purchases. 

In  the  Twin  Cities  retail  sales  have 
improved  some  with  the  mild  weather, 
but  a  large  percentage  of  these  are  from 
car  owners  and  involving  trades.  The 
new  business  does  not  seem  to  be  appre,- 
ciable.  In  tracks  there  promises  to  be 
a  better  business.  In  fact  inquiry  is 
good,  but  the  basis  of  the  hope  for  bet- 
ter business  is  the  quantity  of  trucks 
that  will  be  required  by  contractors  who 
get  their  bids  accepted  for  road  con- 
struction under  the  Babcock  law,  adopted 
by  popular  vote  at  the  general  election 
in  Minnesota. 

Another  note  of  interest  is  the  resump- 
tion of  operation  by  the  Minneapolis  as- 
sembling plant  of  the  Ford  Co.  The  rate 
of  assembly  reached  this  week  is  250 
cars  per  day.  The  branch  reports  3500 
orders  of  cars  for  March  delivery  in 
Minnesota,  northern  Wisconsin  and  east- 
ern South  Dakota.  For  April  this  is 
6000  cars.  These  are  larger  than  a  year 
ago.  Dealers'  stocks  are  said  to  be 
about  cleaned  up. 
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cars  is  600  daily.  During  last  year's 
peak  Buick  was  employing  22,000  men. 
There  are  approximately  12,000  em- 
ployed now  working  about  60  per  cent 
normal  time.  Sales  demand,  Buick  offi- 
cials say,  is  better  than  was  expected, 
necessitating  the  sharp  upward  trend  in 
production.  The  plant  built  approxi- 
mately 200  cars  a  day  in  February. 

Dort  Motor  Car  Co.,  which  produced 
about  700  cars  in  February,  now  is  turn- 
ing out  an  average  of  60  each  day  with 
500  of  the  normal  force  of  1500  men 
working  full  time.  The  new  Dort  model, 
officials  say,  rapidly  is  winning  its  way 
with  automobile  lovers,  and  actual  sales 
and  prospects  they  say  will  necessitate 
another  step-up  in  production  by  the  end 
of  March. 


Buick  and  Dort  Plants 

Increase  Operations 

DETROIT,  March  18— Further  im- 
provement in  the  industry  is  shown  in 
the  step-up  in  production  within  the  last 
three  weeks  in  factories  throughout 
Michigan.  Practically  every  manufac- 
turer outlined  increased  schedules  for 
March  production,  but  in  many  cases  the 
brisk  demand  noticeable  since  the  first 
of  the  month  had  resulted  in  revision  of 
those  schedules  upward.  This  is  true 
particularly  in  Flint,  which  was  hard 
hit  by  the  depression. 

The  Buick  plant  now  is  turning  out 
around  250  cars  daily,  the  output  for 
the  last  ten  days  ranging  from  240  to 
260.    The  Buick  plant  capacity  in  finished 


Dodge  Resumes  Work 

with  4000  Employees 

DETROIT,  March  21— About  4000  of 
the  normal  force  of  22,000  employed  at 
Dodge  Brothers  resumed  work  to-day  on 
a  schedule  conforming  with  sales  re- 
quirements which  is  expected  to  be 
steadily  increased. 

Arthur  T.  Waterfall,  general  manager, 
said  that  the  company  would  make  no 
statement  regarding  the  actual  number 
of  men  to  be  employed  at  the  start  nor 
the  probable  production.  The  report 
that  the  company  would  put  on  a  night 
shift  was  denied  by  officials,  who  de- 
clared they  were  just  feeling  their  way 
and  that  future  activities  would  depend 
entirely  on  demand. 


Canaday  Forms  Company 

to  Handle  Willys  Ads 

TOLEDO,  March  21— The  formation 
of  the  United  States  Advertising  Corp. 
by  Ward  M.  Canaday,  formerly  advertis- 
ing manager  of  the  Willys-Overland  Co., 
was  announced  this-  week.  The  move 
indicated  a  further  trend  toward  econ- 
omy in  the   Overland  administration. 

Practically  the  entire  management  of 
the  Willys  advertising  staff  goes  over  into 
the  new  company,  which  will  handle  the 
Overland  contract  and  the  Mather  Spring 
Co.  advertising.  Canaday  is  president  of 
the  company.  He  has  been  with  the 
Willys-Overland  company  for  five  years. 
The  company  is  capitalized  at  $50,000. 
It  will  have  charge  of  Overland  service 
publications  as  well  as  all  advertising. 
The  Overland  contract  was  held  for  many 
years   by  the   .Martin  V.  Kelley  Co. 


DECLINE    NINE    HOUR    WORK    DAY 

YOUNGSTOWN,  OHIO,  March  19— 
Operations  at  the  Salem  plant  of  the 
Mullins  Body  Corp.  have  been  suspended 
following  the  refusal  of  employees  to 
work  nine  hours  a  day  at  the  same  pay 
they  received  for  eight  hours.  The  men 
asked  for  a  reduction  of  10  per  cent  and 
that  the  eight  hour  schedule  be  conti- 
nued. The  10  per  cent  reduction  has 
been  made  in  the  wages  of  executives, 
office  workers,  foremen,  engineers, 
watchmen  and  other  employees  as  well 
as  piece  and  premium  workers. 
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Overland  Factories 
Extending  Schedules 

Plan    Centralization    of    Produc- 
tion Control  and  Development 
of  Quality  Standards 

TOLEDO,  March  21— With  the  return 
of  Overland  officials  from  the  Boston  au- 
tomobile show  yesterday,  indications  ap- 
peared to  point  to  gradual  increase  in 
production  at  the  Toledo  plant  of  the 
Willys-Overland  Co.  Vice-President 
Charles  B.  Wilson  and  Sales  Manager 
A.  C.  Barber  attended  the  show  at  Bos- 
ton and  met  with  the  Willys  New  Eng- 
land dealers  while  there. 

It  was  the  first  opportunity  the  deal- 
ers have  had  to  get  acquainted  with  the 
new  factory  heads  and  also  put  the  fac- 
tory men  in  touch  with  the  Eastern  mar- 
kets. The  officials  expressed  themselves 
as  pleased  with  the  results  of  the  show. 

On  Thursday  the  first  issue  of  the 
Willys  News,  the  factory  employees' 
paper,  since  the  change  in  management 
and  since  the  "closed  for  inventory"  pe- 
riod last  November,  was  put  out. 

Employees  are  being  added  to  the  pay- 
roll and  the  production  of  Willys-Knight 
cars  is  increasing.  The  plant  schedule 
is  now  running  between  25  and  40  cars 
daily.  The  output  varies  with  the  de- 
mands from  dealers. 

Much  of  the  work  at  the  plant  for  sev- 
eral weeks  has  been  directed  toward  in- 
creasing the  quality  of  Overland  prod- 
ucts. All  parts  on  hand  have  been  rig- 
idly inspected  and  the  officials  have  or- 
dered more  attention  to  all  details  in 
the  production  end. 

A  new  production  system  is  being  in- 
stalled at  the  plant  under  the  supervi- 
sion of  Wilson.  The  general  plan  has 
the  goal  of  centralization  of  production 
control  and  development  of  quality  in  the 
product.  J.  A.  Sheldon,  production  man- 
ager, will  have  direct  factory  supervision 
of  the  production  plan,  and  Ernest 
Smith,  will  have  direction  of  the  execu- 
tive work. 

A  central  planning  office  is  being  or- 
ganized and  co-ordinated  with  it  will  be 
production  booths  in  each  department  of 
the  factory.  The  amount  of  work  to  be 
done  daily  will  be  laid  out  at  the  central 
office  and  the  part  each  department  will 
do  will  be  indicated  at  its  own  produc- 
tion booth.  Each  booth  manager  will 
know  the  amount  of  work  to  be  done  in 
his  section  and  the  time  of  its  arrival 
and  departure. 

To  Decide  Changes  in   Models 

An  important  part  of  the  general  pro- 
gram being  lined  up  is  the  naming  of  a 
committee  to  pass  on  proposed  changes 
and  improvements  in  the  Overland  mod- 
els. There  are  eleven  men  on  the  com- 
mittee, including  some  of  the  oldest  em- 
ployees  of  the  company. 

"These  men  will  be  expected  to  keep 
our  cars  in  the  vanguard,"  said  Vice- 
President  Wilson.  "Any  suggestion  that 
any  man  in  the  factory  makes  will  be 
considered  by  this  committee." 


March   -",.  1921 

Chevrolet  Refund 
Offered  to  Buyers 

Will  Return  $70  to  $100  a  Car  if 

Sales     Aggregate     50,000 

^  ehicles  by  July  31 

NEW  YORK,  March  21— As  a  special 
inducement  to  prospective  buyers  to 
come  into  the  market  at  once,  the  Chev- 
rolet Motor  Co.  has  announced  a  refund 
of  from  $70  to  $100  on  its  several  mod- 
els, providing  sales  between  Jan.  1  and 
July  31  equal  the  50,000  production 
schedule  which  the  company  has  out- 
lined for  this  period. 

List  prices  of  models  and  the  amount 
of  reduction  under  the  proposed  plan 
are: 

Roadster  and  touring,  $795,  refund 
$70;  light  delivery  wagon,  $820,  refund 
$70;  chassis.  $770,  refund  $70;  coupe, 
$1325,  refund  $100;  sedan,  $1375,  refund 
$100. 

According  to  the  announcement  the  re- 
fund represents  savings  in  material 
prices  under  present  readjusted  condi- 
tions, which  savings  can  be  made  pro- 
vided Chevrolet  factories  continue  to 
operate  on  the  estimated  average  quan- 
tity production  basis.  It  is  in  keeping 
with  the  Chevrolet  policy,  it  declares,  to 
make  the  price  of  its  product  as  low  as 
quality  manufacture  on  a  large  scale 
will  permit. 

Fifty  thousand  cars  is  the  minimum, 
the  company  says,  which  its  engineers 
estimate  will  secure  substantial  savings 
in  cost  in  manufacture.  Purchasers  un- 
der the  plan  will  receive  a  certificate 
from  dealers  which  will  be  redeemed  as 
indicated  on  its  face.  Production  results 
will  be  announced  by  August  10. 
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man,  manager  of  the  government  sales 
division;  C.  A.  Reed,  manager  of  the 
stock  clearance  division,  and  A.  R.  Kroh, 
farm  lecturer  and  field  worker. 

The  new  arrangement  which  closely 
co-ordinates  the  work  of  various  de- 
partments directly  related  to  sales,  is 
expected  to  increase  the  scope  of  Good- 
year sales  service.  Santee,  now  director 
of  the  plant  has  been  with  Goodyear 
since  1919.  He  was  first  attached  to  the 
office  of  sales  manager  L.  C.  Rockhill, 
later  becoming  manager  of  the  sales 
promotion  department  in  charge  of  the 
work  of  centralizing  promotional  work 
on  all  products. 

Brunner,  the  new  manager  of  the  truck 
tire  department,  has  been  with  Goodyear 
since  1914.  He  is  a  former  faculty  mem- 
ber of  Mercersburg  Academy.  He  be- 
came manager  of  the  service  department 
in  1917. 

Goodyear   Meeting   Adjourned 

AKRON,  March  21 — The  special  meet- 
ing of  the  stockholders  of  the  Goodyear 
Tire  &  Rubber  Co.,  set  for  to-morrow,  to 
act  upon  the  reorganization  program,  has 
been  adjourned  to  March  29.  This  is 
the  second  postponement,  but  President 
Seiberling  declares  satisfactory  progress 
is  being  made  by  the  committees  nego- 
tiating with  merchandise  creditors,  al- 
though a  little  more  time  will  be  needed 
to  adjust  the  situation  satisfactorily. 
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Goodyear  Coordinates 

Sales  Departments 

AKRON,  March  21— -With  the  appoint- 
ment of  R.  S.  Wilson,  truck  tire  man- 
ager, as  manager  of  the  Western  division 
of  the  Goodyear  Tire  &  Rubber  Co.,  with 
headquarters  in  Chicago,  several  changes 
in  personnel  have  been  announced  co- 
incidentally  with  a  readjustment  of  the 
Goodyear  sales  service,  so  as  to  improve 
the  company's  method  of  stimulating 
sales  service  throughout  the  entire  coun- 
try. 

Wilson,  as  Western  division  manager, 
will  supervise  a  territory  embracing 
twelve  States.  He  succeeds  H.  P.  Zieg- 
ler.  G.  E.  Brunner,  manager  of  the  ser- 
vice department,  has  been  announced  as 
successor  to  Wilson  as  truck  tire  man- 
it  Akron. 

Brunner's  promotion  leads  to  a  change 
in  the  functioning  of  the  service  and  of 
the  sales  promotion  departments,  under 
which  C.  W.  Santee,  who  has  been  man- 
ager of  the  sales  promotion  department, 
nager  of  sales   service. 

Responsible  to  Santee  will  be  R.  W. 
Clark,  manager  of  sales  promotion;  W. 
H.  Sorn,  manager  of  the  service  depart- 
ment; P.  R.  Baugh,  manager  of  the 
dealer  development  division;  II.  II.  Tol- 


Ford  Plant  Increases 

Production  of  Benzol 

DETROIT,  March  18— The  first  of  a 
number  of  benzol  stations  to  be  oper- 
ated by  the  Ford  Motor  Co.  has  been 
started  here.  Heretofore  the  sale  of 
benzol  has  been  confined  to  three  Ford 
stations  near  the  Rouge  and  Dearborn 
plants,  outside  of  Detroit.  With  produc- 
tion increasing  at  the  blast  furnaces,  the 
company  plans  to  maintain  stations 
throughout  Detroit. 

The  fuel  is  a  by-product  extracted 
from  the  gas  produced  when  coal  is  de- 
composed into  coke  at  the  Rouge  ovens. 
The  5000  gal.  produced  daily  is  mixed 
with  an  equal  amount  of  gasoline  to 
make  impossible  the  thickening  of  the 
by-product  in  cold  weather,  and  a  12  per 
cent  mileage  increase  is  guaranteed. 
The  fact  that  the  benzol  is  sold  cheaper 
than  gasoline  naturally  is  an  inducement 
to  drivers. 


KENWORTHY    REORGANIZED 

SOUTH  BEND,  IND.,  March  21— The 
Kenworthy  Motors  Co  has  been  reorgan- 
ized and  the  majority  of  the  board  of 
d  rectors  now  consists  of  officers  of  the 
Dodge  Mfg.  Co.  The  new  directors  are 
F.  T.  Howlett,  general  purchasing  agent; 
Walter  E.  Rowe,  chief  engineer;  Freder- 
ick S.  Willett,  comptroller,  and  Temple 
Williams,  assistant  to  M.  W.  Mix,  presi- 
dent of  the  Dodge  company.  The  Ken 
worthy  plant  is  being  operated  under 
the  direction  of  Rowe.  The  books  are 
being  brought  up  to  date  as  rapidly  as 
and  an  investigation  is  being 
made  to  determine  the  possibility  of  con- 
tinuing operations. 


C.  C.  Hanch  Joins 

Advertising  Firm 

Former  Maxwell-Chalmers   Exec- 
utive Will  Be  Counsel  to 
McKee  Company 

INDIANAPOLIS,  March  21— Charles 
C.  Hanch,  vice-president  of  the  National 
Automobile  Chamber  of  Commerce, 
widely  known  in  the  administrative  activ- 
ities of  the  automobile  industry,  has  be- 
come associated  with  the  Homer  McKee 
Advertising  Co.,  Inc.,  of  Indianapolis. 
Hanch  has  long  been  associated  with  the 
automobile  industry,— nineteen  years  as 
treasurer  of  Nordyke  &  Marmon  Co.  of 
Indianapolis,  four  years  as  treasurer  of 
the  Studebaker  Corp.  and  later  as  gen- 
eral manager  of  the  Maxwell-Chalmers 
interests. 

In  entering  the  advertising  and  mer- 
chandising business  with  the  McKee  or- 
ganization Hanch  will  be  able  to  conti- 
nue his  close  contact  with  the  automo- 
tive industry,  through  his  work  as  gen- 
eral business  counsel  of  the  McKee  com- 
pany. Hanch  believes  conditions  have 
brought  about  a  new  alignment  in 
American  business  in  which  scientific 
distribution  of  goods  based  upon  sound 
engineering,  production  and  finance  is 
the  crying  need  in  the  transformation 
through  which  the  automobile  industry 
is  passing.  He  points  out  that  manufac- 
turers have  reached  the  peak  on  produc- 
tion economies  and  now  must  concentrate 
upon  distribution  economies  which  here- 
tofore have  been  permitted  to  run  wild. 

Hanch  is  chairman  of  the  Taxation 
and  Patents  committees  of  the  National 
Automobile  Chamber  of  Commerce  and 
was  one  of  the  prime  movers  in  the  or- 
ganization of  the  national  body  of  auto- 
mobile manufacturers.  He  had  been  in 
Washington  lately  in  conference  with 
the  government's  taxation  experts  rela- 
tive to  tax  revision  in  impending  legisla- 
tion. During  the  war  he  was  Chief  of 
the  Automotive  Products  Section  of  the 
War  Industries  Board  at  Washington 
and  following  the  armistice  he  was  sent 
abroad  by  the  Bureau  of  Foreign  and 
Domestic  Commerce  of  the  U.  S.  Depart- 
ment of  Commerce  to  study  and  report 
commercial  and  industrial  conditions  in 
England,  Belgium,  France  and  Italy. 

One  of  Hanch's  accomplishments  in  the 
automobile  industry  was  the  initiating 
of  the  movement  and  serving  as  chair- 
man of  the  committee  that  effected  the 
cross-licensing  patent  agreement  among 
American  automobile  manufacturers. 


PERFECTION  PAYS  CREDITORS 

MILWAUKEE,  March  21— Creditors 
of  the  Perfection  Engine  Co.  have  ac- 
cepted the  offer  of  a  50  per  cent  compo- 
sition of  all  claims,  which  are  being  li- 
quidated by  special  loans  made  by  two 
principal  stockholders  in  the  corporation. 
It  probably  will  continue  operations. 
Upon  involuntary  bankruptcy  proceed- 
ings, schedules  were  filed  admitting  lia- 
1  $16,306.76  and  claiming  assets 
173.56. 
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Continental  Nears 

70  Per  Cent  Basis 

Will      Reach      New      Production 
Mark  by  April  1 — Truck  De- 
mand Remains  Slow 

DETROIT,  March  21— Steady  im- 
provement in  the  passenger  car  end  of 
the  automotive  industry  is  demonstrated 
in  the  constantly  increasing  production 
at  the  Detroit  plant  of  the  Continental 
Motors  Corp.  Officials  said  to-day  the 
plant  would  be  on  a  70  per  cent  pro- 
duction  basis    April   1. 

While  there  has  been  no  marked  in- 
crease in  production  of  truck  engines 
at  the  Muskegon  plant,  that  end,  they 
say,  is  showing  signs  of  improvement. 
With  the  start  of  roadway  repair  and 
construction,  and  building  operations 
throughout  the  country  during  the  next 
few  weeks,  the  demand  for  trucks  is 
expected  to  take  a  spurt.  Continental 
officials,  however,  do  not  look  for  greatly 
increased  production  in  the  truck  end 
for  60  days. 

Renewed  activity  in  the  passenger  car 
division  is  not  confined  to  any  car  or 
group  of  cars,  but  reflects  conditions 
throughout  the  industry,  officials  say.  It 
is  significant  that  with  the  increased  pro- 
duction Continental  at  present  is  em- 
ploying only  about  45  per  cent  of  the 
normal  force.  The  normal  mark,  insofar 
as  production  is  concerned,  officials  say, 
will  be  maintained  with  less  than  75 
per  cent  of  the  usual  force. 


Toledo  Commutator 

on  Full  Production 

TOLEDO,  March  21— The  Toledo 
Standard  Commutator  Co.  has  gone  on 
a  full  time  production  basis  this  week. 
The  company  has  several  contracts  with 
automobile  factories  and  has  begun  re- 
ceiving orders  for  the  production  drive 
getting  under  way. 

At  the  annual  meeting  of  stockhold- 
ers this  week  the  officers  were  re-elected. 
Charles  A.  VanDeusen  is  president; 
Eugene  Rheinfrank,  vice-president;  E.  B. 
Moon,  secretary-treasurer.  D.  O.  Ker- 
shaw, for  many  years  with  the  Electric 
Auto-Lite  Corp.,  has  associated  himself 
with  the  company  as  vice-president  and 
general  manager. 


W.  S.  HUDSON  TO  BUILD   TRUCKS 

PHILADELPHIA,  March  21— William 
S.  Hudson,  president  of  the  Hudson  Mo- 
tor Specialties  Co.  and  inventor  of  the 
Hudford  truck  attachment,  is  forming  a 
company  to  build  a  3-ton  truck  which 
will  embody  in  its  construction  many  of 
Hudson's  patented  features.  The  vehicle 
will  lie  named  the  Hudson  truck  and  it 
will  be  produced  by  the  Hudson  Motor 
Specialties  Co.  The  control  will  be  in 
the  hands  of  Hudson  who  is  said  to  have 
evolved  entirely  new  methods  of  dis- 
tribution. J.  H.  Malone,  who  was  adver- 
tising director  of  the  Chilton  publica- 
tions, will  be   vice-president. 


SOUTHEAST  EXPRESS 
MOTORIZES  DELIVERY 

ATLANTA,  March  21— The 
Southeastern  Express  Co.,  organ- 
ized some  weeks  ago  to  take  over 
the  business  of  the  Southern  Rail- 
way lines,  has  standardized  on 
White  trucks  and  placed  a  large 
order  for  equipment.  When  de- 
livery is  completed  the  fleet  oper- 
ating for  the  Southeastern  Express 
Co.  will  be  one  of  the  largest  truck 
fleets  in  the  South.  The  order  was 
placed  through  the  White  Atlanta 
branch  by  J.  R.  Hockaday,  presi- 
dent of  the  new  express  company. 


Baxter  New  President 

of  Holt  Manufacturing 

STOCKTON,  CAL.,  March  19— Thomas 
F.  Baxter  has  been  elected  president  of 
the  Holt  Mfg.  Co.  to  succeed  the  late 
Benjamin  Holt.  Baxter  has  served  as 
general  manager  since  1914.  Alfred  B. 
Holt,  elder  son  of  the  founder  of  the 
company,  has  been  elected  a  vice-presi- 
dent, and  C.  Parker  Holt  is  treasurer. 
William  E.  Shepherd  has  been  made 
manager  of  the  Western  end  of  the 
business,  and  J.  A.  Hymer,  sales  man- 
ager of  the  Western  territory,  succeed- 
ing Thomas  H.  Luke  who  becomes  di- 
rector of  sales.  R.  S.  Springer  remains 
as  vice-president  and  factory  manager, 
and  M.  M.  Baker  as  vice-president  and 
manager  of  the  Peoria  plant. 

The  company  reports  that  there  is  a 
satisfactory  sale  West  of  the  Rocky 
Mountains  of  the  5-ton  model  of  the 
caterpillar  tractor,  which  was  offered 
in  that  territory  for  the  first  time  only 
a  few  months  ago.  This  model,  which 
was  used  by  the  American  army  during 
the  war,  is  offered  in  standard  type  for 
general  farm  and  road  work,  and  a 
special  low  seat  design  has  been  made 
for   orchard   work. 


Winton  Production 
Normal  by  May  1 

Changes    in    Executives    Witness 

Return  of  Alexander  Winton 

to  Active  Role 

CLEVELAND,  March  21— An  increase 
in  sales  of  cars  that  set  in  on  Jan  1 
and  has  continued  to  the  present,  led  to 
the  statement  to-day  at  the  plant  of 
the  Winton  company  that  the  factory 
probably  would  be  operated  on  maximum 
production  capacity  by  the  first  of  May. 
The  capacity  is  ten  cars  a  day. 

At  the  same  time,  the  announcement 
was  made  that  C.  W.  Churchill,  who  for 
a  number  of  years  had  been  general 
manager  of  the  corporation,  has  re- 
signed. Churchill  retains  a  monetary 
interest  in  the  corporation.  Several 
years  ago  he  came  to  the  local  plant  from 
the  New  York  branch  of  the  corporation 
to  act  as  sales  manager.  Later  he  was 
made  general  manager. 

The  position  vacated  by  Churchill  has 
not  been  filled  and  for  the  present  his 
duties  will  be  discharged  by  executive 
officers  of  the  corporation.  In  the  last  few 
weeks,  Alexander  Winton,  whose  business 
capacity  and  knowledge  of  the  automo- 
bile industry  were  responsible  largely 
for  the  upbuilding  of  the  corporation, 
has  been  taking  a  more  and  more  active 
part  in  directing  affairs. 

Another  change  of  executives  was 
made  in  the  sales  department  where  J. 
C.  Miller  was  made  manager  of  sales, 
succeeding  O.  P.  Baughman,  who  had  oc- 
cupied the  position  for  a  number  of 
years.  Miller  left  the  New  York  branch 
to  take  up  his  new  position. 

Charles  Mears,  advertising  manager, 
resigned,  effective  April  1,  to  engage  in 
the  advertising  business  in  this  city.  He 
will  handle  the  account  of  the  Winton 
company  in  connection  with  his  business. 


Velie  Speeds  Output 

to  Thirty  Cars  Daily 

MOLINE,  ILL,  March  21— Production 
of  the  Velie  Motors  Corp.  has  jumped  to 
.'i0  cars  a  day  and  next  week  is  expected 
to  go  to  35  daily.  The  plant  has  gone  on 
a  9-hour  shift  to  meet  the  production 
schedule  and  this  working  hours  increase, 
officers  say,  has  been  effected  without 
decrease  of  wages. 

Lee  Hazard,  production  manager,  says 
Velie  orders  within  the  last  few  weeks 
required  the  increased  production  and  he 
does  not  foresee  any  early  let  up. 


HAYNES  PASSES  GO  PER  CENT 
KOKOMO,  IND.,  March  21— The 
Haynes  Automobile  Co.  is  gradually  re- 
turning to  normal  production  schedules. 
With  the  addition  of  a  considerable  num- 
ber of  employees  the  factory  is  now  turn- 
ing out  cars  at  more  than  60  per  cent  of 
its  capacity.  It  is  expected  this  figure 
will  be  raised  to  75  per  cent  in  April. 


INDUSTRY'S  PAY-ROLLS  GROW 

WASHINGTON,  March  18— Study  of 
employment  in  selected  industries  dur- 
ing February  as  conducted  by  the  Bu- 
reau of  Labor  Statistics  of  the  Depart- 
ment of  Labor  shows  the  per  capita  earn- 
ings in  the  automobile  trade  were  16.2 
per  cent  greater  than  in  January.  This 
increase  is  found  despite  cuts  of  15  per 
cent  in  one  establishment  and  five  per 
cent  in  another.  There  was  an  increase 
of  1.3  per  cent  in  the  number  on  the  pay- 
rolls of  40  reporting  automobile  plants, 
and  an  increase  of  17.8  per  cent  in  the 
amount  of  the  payroll. 


GRAND   PRIX    DATE,   JULY    25 

PARIS,  March  1—  (Special  Corr.e- 
spondenci  ) — Monday,  July  25,  has  been 
definitely  lixed  as  the  date  of  the  French 
Grand  Prix  3-liter  race  at  Le  Mans.  The 
Motorcycle  Grand  Prix  will  be  held 
on  the  previous  day  over  the  same 
course.  This  change  has  been  made  in 
order  to  attract  the  popular  crowd, 
which  only  has  Sundays  free,  to  the  race 
for  two- wheel   machines. 
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Amarillo  Becomes 
Big  Tractor  Center 

Farm   Machinery    Sales    in    1Q-20 

Total  $20,000,000— Transform 

Former  Cattle  Ranches 


AMARILLO,  TEX.,  March  21— Ama- 
rillo bids  fair  to  be  the  chief  distributing 
point  for  tractors,  power  farm  ma- 
chinery and  road  building  machinery  of 
the  entire  Southwest  in  the  next  few 
years.  This  is  indicated  by  the  number 
of  big  distributing  concerns  located  here 
now  and  the  amount  of  business  done 
during  the  past  year.  The  motorized 
farm  machinery  business  grew  from  an 
insignificant  figure  in  1915  to  $20,000,000 
in  1920. 

This  is  considered  phenomenal  by  the 
machinery  houses  of  Texas  and  the  big 
cities  of  "the  North  and  East  when  it  is 
taken  into  consideration  that  the  farm 
implement  business  in  the  Panhandle 
of  Texas  and  New  Mexico  is  really  in  its 
infancy.  It  is  considered  more  remark- 
able because  Amarillo  is  the  only  city 
of  16,000  in  the  United  States  which  did 
that  amount  of  farm  machinery  business 
during  the  last  year. 

Machinery  men  believe  Amarillo  will 
become  the  greatest  distributing  point  in 
the  country  because  the  vast  stretches 
of  rolling  prairies,  once  great  cattle 
ranches,  are  rapidly  being  made  into 
grain  farms  of  vast  acreages.  The  trac- 
tor and  the  other  motor  implements  of 
the  farm  are  being  installed  on  every 
ranch  which  is  subdivided  into  farms. 
A  ranch  which  formerly  contained  50,000 
acres — and  there  are  hundreds  of  them — 
means  from  50  to  100  tractors,  a  score 
of  binders  and  a  bunch  of  threshers. 

In  a  few  years  the  vast  plains  of  west 
Texas  will  be  waving  fields  of  grain  and 
other  crops,  and  as  this  is  developed  the 
sales  of  motor  farm  machinery  will  be 
increased,  the  machinery  men  say.  In 
addition  to  -the  hundreds  of  thousands  of 
acres  of  land  being  converted  into  farms 
in  the  Panhandle  of  Texas,  like  numbers 
of  acres  are  turning  to  growing  crops 
in  New  Mexico  and  parts  of  Oklahoma 
which  are  supplied  by  the  implement 
houses  in  this  city. 
Nine  Houses  Now  Open 

At  present  there  are  nine  big  imple- 
ment nouses  located  here.  They  employ 
several  hundred  persons  and  have  an 
annual  payroll  of  several  hundred  thou- 
sand dollars.  These  nine  houses  did 
$20,000,000  worth  of  business  in  imple- 
ments last  year,  and  they  report  that 
despite  the  fact  that  money  app 
more    string  >  isiness    for    1921 

will     increase    from    $5,000,000    to    $10,- 

000, I 

The  big  concerns  located  in  Amarillo 
now  are:  Case  with  C.  E.  Kiser  as  man- 
ager, Avery  with  II.  M.  Hunter  as  man- 
ager, the  Emerson-Brantinjrham  with  G. 
W.  Davidson  as  manager,  Dempster  with 
R.  T.  Emmett  as  manager,  Harvester 
with  W.  A.  Frisk  as  manager,  Roberts- 
Troxell    with    George    Roberts   as    man- 
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ager,  Twin  City  with  R.  B.  George  as 
manager  (Mr.  George  also  handles  the 
Oliver  lines),  Advance-Rumely  with  J. 
G.  Wells  as  manager,  Allis-Chalmers 
with  J.  D.  Ingram  as  manager,  and  Kibbe 
Tractor  &  Implement  with  P.  F.  Kibbe 
as  manager.  The  Minneapolis  Thresh- 
ing Machine  Co.  also  has  a  branch  here 
with  G.  C.  Small  as  manager. 

In  many  cases  district  managers  of 
the  really  big  concerns  are  handling 
lines  of  farm  implements  not  carried 
by  their  own  concerns.  In  that  way  any- 
thing from  a  plow  point  to  one  of  the 
biggest  tractors  or  most  modern  binders 
or  threshing  machines  can  be  had  in 
Amarillo  without  waiting  for  orders 
from  the  main  houses.  Every  branch 
house  here  carries  a  stock  of  from  $50,- 
000  to  $100,000  worth  of  machinery  and 
implements  all  the  year  around.  Some 
of  them  handle  auto  trucks,  and  the 
farmers  are  buying  them  rapidly. 


Higher  Taxes  Hamper 

Car  Sales  in  Japan 

SEATTLE,  WASH.,  March  21— Im- 
position of  increased  taxes  is  hampering 
the  development  of  Japan  as  an  automo- 
bile market,  according  to  representatives 
of  the  American  automotive  industry  re- 
turning from  the  Orient.  Illustrative 
of  the  manner  in  which  burdens  are 
being  heaped  on  motorists  in  the  Nip- 
ponese Empire  is  a  recent  decision  of 
the  Yokohama  Municipal  Office  to  raise 
the  schedule  of  motor  car  taxes  about 
30  per  cent  over  the  taxes  formerly  in 
effect. 

Cars  operated  privately  will  be  taxed 
from  85  yen  (yen  50  cents  United  States 
money)  a  year  upward,  depending  upon 
the  seating  capacity.  The  minimum  of 
85  yen  a  year  is  for  cars  with  a  capacity 
of  three  persons  or  less.  For  four  pas- 
senger cars  the  tax  will  be  105  yen  and 
20  yen  is  added  for  each  additional  seat. 
A  seven-passenger  car,  for  example,  will 
be  taxed  165  yen  a  year. 

Passenger  motor  cars  in  public  serv- 
ice will  be  taxed  at  the  rate  of  65  yen 
for  three-passenger  capacity;  75  yen 
for  four-passenger  capacity,  and  90  yen 
for  five-passenger  capacity,  and  15  yen 
for  each  additional  seat  above  five. 
Trucks  of  one,  one  and  one-half  and  two 
tons  are  provided  for,  the  taxes  respec- 
tively being  50  yen,  55  yen  and  65  yen. 


MILES  ON  EUROPEAN  TRIP 

NEW  VOUK.  March  2:!— S.  A.  Miles, 
i  of  the  New  York  and  Chicago 
Shows  for  the  National  Automobile 
Chamber  of  Commerce,  sailed  for  Eu- 
ropi  on  the  Aquitania,  Tuesday.  While 
abroad  Miles  will  investigate  the  Euro- 
pean automobile  situation  for  the  Export 
Department  of  the  N.  A.  G.  C.  He  mil 
oad  about  two  months.  Besides 
Mrs.  Miles,  the  veteran  show  manager 
will  be  accompanied  by  William  G.  Stirm 
and  Charles  E.  Ellias.  They  have  been 
associated  with  him  for  years  in  arrang- 
ing shows  and  will  be  his  guests  on  the 
trip. 
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Banker  Finds  Cars 
Safer  Than  Stocks 

President  of  Gotham  Bank  Finds 

Losses  Rare — Declares  Stock 

Most  Liquid 

NEW  YORK,  March  18— Henry  Bizal- 
lion,  president  of  the  Gotham  National 
Bank,  told  Reo  dealers  of  the  New  York 
territory  in  convention  here  to-day,  that 
they  could  use  two  arguments  to  con- 
vince their  bankers  that  their  businesses 
were  entitled  to  loans: 

1 — There  is  no  other  class  of  mer- 
chants whose  stock  is  so  liquid. 

2 — Cases  of  loss  by  bankers  who  have 
financed  dealers  in  stocking  cars  are  so 
rare  as  to  attract  wide  attention. 

The  banker  said  that  his  wide  experi- 
ence in  handling  automobile  paper  had 
shown  that  the  average  dealer's  loan  on 
any  particular  car  was  usually  liquidated 
in  two  months  in  this  territory.  He  said 
a  bank  could  more  safely  loan  on  cars 
as  security  up  to  90  per  cent  of  their 
value  than  on  stocks. 

Bizallion  said  that  his  bank  advanced 
money  to  dealers  on  mortgages  or  bills 
of  sale  covering  cars  at  the  legal  rate  of 
6  per  cent  plus  a  charge  for  drawing  up 
the  necessary  documents,  which  never 
exceeded  $2. 

The  banker  said  that  in  the  long  ex- 
perience of  his  institution  with  automo- 
bile financing  it  had  never  lost  a  dollar 
except  in  one  case  of  fraud,  which  he  said 
might  happen  in  any  business. 

A.  M.  Welch,  assistant  manager  of  the 
Reo  Motor  Car  Co.  of  New  York,  pre- 
sided at  the  convention  luncheon.  R.  C. 
Rueschaw,  general  sales  manager  of  the 
Reo  company,  talked  along  sales  lines 
and  congratulated  the  dealers  on  their 
part  of  the  work,  which  he  said  had  en- 
abled the  factory  to  operate  at  full  tilt 
without  warehousing  cars  or  trucks. 


ARMY  FIXES  SALES  DATES 

WASHINGTON,  March  19— Sales  of 
surplus  army  automotive  material  will 
be  held  at  Camp  Jessup,  Atlanta,  the 
week  beginning  April  4;  at  Camp  Nor- 
moylen,  San  Antonio,  Texas,  April  11; 
at  El  Paso,  Texas,  April  18;  at  Jeffer- 
sonville,  Ind.,  April  25,  and  at  Schenec- 
tady, N.  Y.,  May  1.  These  dates  are  ten- 
tative and  subject  to  revision. 

The  sales  will  be  similar  to  the  one 
held  at  Camp  Holabird,  Baltimore,  at 
which  a  large  number  of  unserviceable 
vehicles,  as  well  as  parts  were  sold. 


TO  SELL  OBERBERGER  STOCK 

MILWAUKEE,  March  19— Foreclosure 
sale  of  1260  shares  of  the  capital  stock 
of     the     John     Obenberger     Forge     Co. 

by     President     John     Ohei 
and  held  by  the  First  Wisconsin  NTational 
Bank  as  collateral  security  for  loai 
be  held   March   21   at  the  court  hi 
Milwaukee  at   i lie   instance  of  the  bank. 
affairs  of  the  Obenberger 
for     (ime  time  have  been  in  the 
om  mil  lee  of  creditors. 
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South  Africa  Finds 
Business  Improved 

Tractor  Representatives  Make  Bid 

for  Market — Passenger  Cars 

Find  Buyers 

JOHANNESBURG,  SOUTH  AFRICA, 
Feb.  4 — (Special  Correspondence) — The 
trade  position  in  January  has  been  quite 
satisfactory  taking  into  consideration  the 
general  tendency  to  slackness  in  trade 
generally.  The  firms  interested  in  the 
motor  trade  are  reporting  a  general  im- 
provement; although  this  is  only  slight, 
it  shows  that  the  industry  in  South 
Africa  is  on  a  solid  footing. 

Tractors  are  being  pushed  out  here 
and  the  Holt  people  recently  held  a  dem- 
onstration near  Johannesburg.  The  Ti- 
tan agents  have  also  been  in  the  field  in 
this  direction.  General  Motors  Export 
Co.  are  out  to  place  the  Samson  tractor 
on  the  market  and  an  expert  is  due  to 
leave  the  States  this  month.  He  will  be 
attached  to  the  Johannesburg  office,  from 
which  all  distribution  is  made.  Karrier 
and  Guy  Motors  South  Africa,  Limited, 
have  commenced  operations  in  Johannes- 
burg. 

These  English  trucks  have  come  to 
stay  and  it  is  noticeable  that  more 
trucks  are  being  placed  in  commission 
in  the  commercial  centers  of  the  Union 
every  month.  Steam  trucks  are  finding 
favor,  but  the  internal  combustion  engine 
continues  to  do  very  well.  Commercial 
houses  are  finding  that  the  truck  speeds 
up  work  and  in  consequence  are  buying 
them.  There  are  now  several  firms  in 
Johannesburg  who  have  fleets  of  trucks 
for  work  of  all  descriptions  and  it  is  a 
matter  of  some  difficulty  to  get  fixed  up 
in  a  hurry  by  them. 

Consignments  of  Briscoe  cars  that 
were  received  a  few  weeks  ago  are  re- 
ported to  be  all  sold  and  other  makes 
give  similar  results.  The  English  Bel- 
size  has  arrived.  The  four  gear  system 
is  installed  and  because  of  this  hill 
climbing  is  not  as  easy  without  chang- 
ing, as  is  the  case  with  most  American 
cars. 
Liirht  Cars  Meel  Favor 

Among  the  light  cars  that  are  new  ar- 
rivals are  the  Spacke  and  the  Morris  Ox- 
ford. The  former  needs  no  comment,  as 
it  is  manufactured  in  the  United  States. 
This  little  car  has  been  at  Cape  Town 
for  some  time,  but  the  first  model  to 
come  to  Johannesburg  only  arrived  a  few 
weeks  ago.  The  Morris  Oxford  is  a  light 
English  proposition  and  is  a  car  in  every 
sense  of  the  word.  It  is  well  finished 
and  fitted  with  all  the  modern  con- 
veniences that  are  expected  in  a  mod- 
ern automobile.  It  is  one  of  the  few 
English  cars  that  have  come  out  here 
that  is  fitted  with  the  three  gear  sys- 
tem. The  latest  model  is  very  fine  and 
has  caused  much  comment  all  round. 
The  Arrol-Johnston  model  (1921)  has  ar- 
rived and  is  fitted  with  disk  wheels  as 
standard   equipment. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

There  has  been  no  shortage  of  fuel 
during  the  past  month  and  there  is  every 
indication  at  present  that  the  supply  will 
be  maintained.  South  Africa  is  in  a 
peculiar  position.  It  is  an  important  and 
fast  developing  country  and  requires  all 
the  assistance  possible  from  the  products 
of  modern  manufacture.  The  supply  of 
petrol  is  a  vital  factor  in  a  young  coun- 
try, as  will  be  seen  from  the  following. 
The  railroad  system  of  this  country  is 
very  comprehensive,  but  it  has  to  serve 
large  tracts  of  fruitful  land.  At  pres- 
ent there  are  no  adequate  feeders  to  the 
railroad  system  and  in  time  regular 
truck  services  will  be  organized  to  feed 
the  railways. 
Plenty  of  Work  for  Trucks 

This  is  a  recognized  fact  and  the  in- 
ternal combustion  engined  truck  is  go- 
ing to  come  in  for  a  great  deal  of  the 
work  of  developing  the  country.  The 
fuel  supply  will,  therefore,  have  to  be 
clearly  adequate  before  any  such 
schemes  can  possibly  be  undertaken.  At 
the  present  there  is  no  guarantee  that 
supplies  will  be  adequate  to  fill  the  de- 
mand that  will  be  made  as  the  country 
develops.  Special  efforts  are  being  made 
by  both  American  and  English  manufac- 
turers to  place  large  quantities  of  trucks 
and  tractors  on  the  market  in  addition  to 
passenger  cars,  and  for  this  to  be  suc- 
cessfully accomplished  there  are  two  fac- 
tors to  be  reckoned  with.  Fuel  and  serv- 
ice are  essential  in  a  country  where 
long  distances  have  to  be  covered  and 
when  these  two  problems  are  solved 
there  is  no  reason  why  a  large  market 
should  not  be  opened   up. 

Tires  have  seldom  got  a  square  deal 
in  South  Africa,  owing  to  both  lack  of 
knowledge  and  bad  roads,  but  the  tire 
companies  have  opened  campaigns  bring- 
ing to  the  notice  of  the  user  the  necessity 
of  looking  after  their  tires.  Cords  are 
becoming  more  popular,  especially 
among  motorists  who  do  a  good  deal  of 
country  traveling. 


SOUTH  AFRICA  BUYS  TOOLS 

WASHINGTON,  March  18— Trade  in 
garage  tools  and  equipment  is  growing 
rapidly  in  South  Africa.  Johannesburg 
alone  now  has  over  150  motor-repairing 
and  overhauling  establishments,  the 
whole  of  South  Africa  has  .over  1000,  all 
of  which,  besides  carrying  stocks  of 
spares  and  accessories,  are  constant  pur- 
chasers of  the  tools  peculiar  to  their 
business,  according  to  a  report  received 
by  the  Bureau  of  Foreign  and  Domestic 
Commerce.  Especially  is  there  a  de- 
mand for  tire-levers,  wrenches,  bearing 
scrapers,  sheet  rubber,  spanners,  ordi- 
nary and  snub-nosed  pliers  and  similar 
appliances. 
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Hi jih  Fuel  Prices 
Hurt  French  Trade 


Industry     Threatened     by     Con- 
tinued    High     Costs  —  Seek 
Abolition  of  Taxes 

(By  Cable  to  Automotive  Industries) 
PARIS,  March  21— Vigorous  efforts 
to  bring  down  the  cost  of  gasoline  will 
be  made  in  France  because  of  the  realiza- 
tion that  the  life  of  the  automotive  in- 
dustries is  threatened  by  the  present 
high  price.  Gasoline  now  is  selling  in 
France  at  2  francs  45  centimes  per  litre 
compared  with  92  centimes  per  litre  in 
America  at  the  present  exchange  rate. 
A  syndicate  of  French  manufacturers 
and  representatives  of  various  societies 
made  up  of  persons  using  gasoline  have 
united  for  concerted  action.  An  attempt 
will  be  made  to  bring  about  abolition  of 
Government  taxes  on  gasoline  and  close 
study  is  being  given  to  a  proposal  for  the 
purchase  by  automobile  manufacturers 
of  large  quantities  of  gasoline  in  Galicia 
to  be  thrown  on  the  French  market. 

French  dealers  are  preparing  a  peti- 
tion to  be  presented  to  the  Government 
for  the  abolition  of  the  10  per  cent  retail 
sales  tax  on  all  cars  of  not  more  than 
15  horsepower.  It  is  asserted  that  this 
tax   is   highly   detrimental. 

There  was  an  increase  of  854  per  cent 
in  French  automobile  exports  for  the 
year  1920  as  compared  with  1919.  The 
value  of  the  export  business  was  1,188,- 
000,000  francs.  Imports  decreased  45 
per  cent. 

Jules  Goux  has  entered  a  Peugeot  in 
the  Indianapolis  sweepstakes,  nominat- 
ing Howard  Wilcox  as  the  driver.  Jean 
Chassagne  is  expected  to  enter  a  second 
Peugeot. 

Germany  announces  that  its  first  post- 
war automobile  show  will  be  in  the  fall. 

Because  of  French  competition,  all  the 
British  aviation  companies  operating 
lines  between  London  and  Paris  sus- 
pended their  service  but  have  resumed 
upon  the  promise  of  the  British  govern- 
ment to  increase  subsidies.  The  rates 
charged  by  the  French  companies  for 
passenger  service  between  Paris  and 
London  are  practically  the  same  as  rail- 
road rates. 

The  Belgian  Minister  of  Finance  has 
introduced  a  bill  calling  for  a  20  per 
cent  ad  valorem  import  duty  on  cars. 


INDIA   INCREASES    DUTIES 

WASHINGTON,  March  21— Duties  on 
automobiles  imported  into  India  were 
increased  from  IVz  per  cent  ad  valorem 
to  20  per  cent  as  of  March  1,  according 
to  a  cablegram  received  by  the  Bureau 
of  Foreign  and  Domestic  Commerce 
from  Consul  General  A.  W.  Weddell  of 
Calcutta. 


SPAIN  TO  REDUCE  TARIFFS 

WASHINGTON,  March  21— The  im- 
port duties  on  automobiles  and  possibly 
tires  into  Spain  probably  will  be  lowered 
by  Royal  Decree  on  March  20  or  shortly 
thereafter.  This  information  was  con- 
tained in  a  cablegram  from  Commercial 
Attache  Cunningham  at  Madrid  to  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce. Cunningham  advises  that  ship- 
ments for  delivery  after  that  date  should 
be  made  subject  to  the  new  duty  which 
is  expected  to  be  higher  on  such  items  as 
steel  products,  hardware  supplies,  tex- 
tiles and  others  but  lower  on  automo- 
biles. 
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British  Sales  Show 
1921  Light  Car  Year 

Buying  Tendency  Ascribed  to  Ex- 
cessive Large  Car  Costs — 
Factories  Hard  Hit 

LONDON,  March  10—  (Special  Corre- 
spondi  nee) — Early  indications  that  1921 
would  he  pre-eminently  a  light  car  year 
are  being  strengthened  by  developments. 
Application  of  the  term  is  being  widened 
and  it  seems  to  include  everything  .up  to 
15  horsepower  rating.  Ultimately,  how- 
ever, the  deciding  factor  in  determining 
what  is  a  light  car  will  be  either  weight 
alone  or  weight  and  power  rating  up  to 
some  limit  suggesting  a  correct  ratio  of 
power  and  weight. 

Elastic  use  of  the  term  "light  car"  is 
not  without  its  dangers.  One  of  them  i=; 
that  recently  makers  of  genuine  light 
cars  have  been  fitting  four  seater  bodies 
on  short  chassis,  thereby  reducing  com- 
fort and  piling  on  weight.  In  one  or  two 
instances  this  has  upset  the  balance  of 
the  car. 

The  main  reason  for  this  trend  to- 
ward light  cars  is  the  present  e  :< 
price  of  the  larger  vehicles.  The  British 
light  car  now  is  priced  at  from  $2,500  to 
£3,000  (normal  exchange)  which  was  the 
cost  before  the  war  of  a  medium  grade 
full  size  British  car.  It  should  not  bo 
forgotten,  however,  that  the  buyers  of 
$3,000  cars  cannot  afford  it  as  well  now 
as  they  could  a  larger  car  at  the  same 
figure  before  the  war. 

The  big  problem,  therefore  is  in  deter 
mining  how  far  it  will  lie  possible  to  cut 
the  cost  of  a  medium  grade  car  and 
thereby  eliminate  the  light  car  which  is 
almost  as  expensive  to  build.  This  situa- 
tion i<  working  in  favor  of  the  "full 
bodied"  American  car. 

means  of  reducing  prices,  there 
is  a  possibility  of  starters  being  elimi- 
nated from  the  standard  light  car  equip- 
nd  of  the  magneto  being  super- 
seded by  a  dynamo  combined  with  an 
igniter. 

Leyland   Business   Shaken 

The  Leyland  company,  the  largest 
British  motor  truck  builder,  proposes  to 
bring  out  a  light  car  in  the  near  future 
to  take  the  place  of  the  straight  line 
"luxury  8"  shown  at  Olympia.  This  an- 
nouncement indicates  that  the 
senses  the  trend  of  demand.  The  bal- 
leet  of  the  Leyland  company  shows 
a  sharp  falling  off  in  business.  This  re- 
duction makes  it  impossible  to  pay  a 
dividend  OH  the  ordinary  stock  although 
the  dividends  will  lie  con 
prefeience  shares. 

Crossley  Report  Disappoints 
The  report  of   Cro  sley    Motoi       Ltd 

following     close     on     the     comparatively 
good    showing  of    the    first    year'-    Willys 

Overland  i  business,     is     di  ap 

pointing  u  es  include 

stantial  sum  paid  the  Cro  ■  »  I.  hold 

the    Willys-Overland     Bri 

<  iii       •     factory 

at  Ifiaton  Chapel,  Manchester. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

Unless  the  company  has  a  large  inven- 
tory on  hand  it  is  difficult  to  see  how  it 
can  hope  to  meet  the  expected  revival  in 
trade  as  it  has  a  surplus  of  only 
$50,345.  Apparently  importing  and  as- 
sembling Overland  cars,  in  spite  of  the 
33  per  cent  tariff  and  the  adverse  ex- 
change situation,  is  more  profitable  than 
the  manufacture  of  expensive  cars  of  the 
Crossley  type.  There  recently  have  been 
reports  that  the  Crossley  company  in- 
tended to  bring  out  a  "40"  for  the  Indian 
and  Colonial  markets. 
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To  Wind  Up  Sanderson 

The  Joseph  Sankey  Co.,  manufacturers 
of  metal  wheels  used  on  the  Angus  San- 
derson cars,  has  taken  judgment  against 
Angus  Sanderson  &  Co.  for  $75,000  and 
has  obtained  an  order  in  the  high  court 
for  the  compulsory  winding  up  of  the 
company.  This  follows  a  recent  decision 
of  the  bank  creditors  to  continue  opera- 
tions. The  financial  difficulties  of  the 
company  are  considered  unfortunate  be- 
cause the  car  is  good  value  and  has 
-uceessfully  through  the  develop- 
ment stages.  The  design  is  good  and 
with  certain  modifications  should  lend 
itself  to  mass  production,  which  was  the 
original  intention  of  the  promoters. 

Trading  Company  in   Difficulty 

Following  financial  difficulties  in  the 
affairs  of  the  makers  of  Bean  cars,  simi- 
lar trouble  is  being  experienced  by  the 
British  Motor  Trading  Corp.,  the  selling 
organization  for  these  cars  and  for  Glas- 
gow agricultural  tractors.  The  corpora- 
tion has  also  very  widely  handled  Cross- 
ley  cars  and  Vulcan  trucks.  As  a  first 
result  of  these  troubles,  it  is  stated  that 
the  makers  of  the  Glasgow  tractors  have 
taken  over  the  selling  organization. 

Sizaire  Berwick  Hit  by  Strike 

The  business  of  the  Sizaire  Berwick 
Co.  now  is  being  carried  on  by  an  ad- 
ministrator appointed  by  the  creditors 
but  it  is  understood  the  prospects  are 
favorable  and  that  the  present  output  of 
6  cars  a  week  may  be  increased  soon 
to  18  a  week.  The  company  suffered  a 
long  delay  in  getting  into  production  be- 
cause of  the  molders'  strike  which  lasted 
15  weeks.  The  present  price  of  the  chas- 
sis is  $7,500. 

Price  Guarantees  in  Effect 

There  is  a  widespread  movement 
among  British  manufacturers  to  fall  in 
with  the  arrangement  first  planned  a 
short  while  ago  by  a  few  small  makers  to 
guarantee  to  refund  to  purchasers  of 
their  cars  any  payment  made  in  excess 
of  the  lowest  current  price  between  now 
and  a  specified  date  in  the  future.  'Ibis 
date  is  usually  about  July  1  next,  though 
in  one  or  two  cases  it   is  extended  to  Au- 

until  the  end  of  the  year.  The 
following  are  among  the  prominent  mak- 
ers who  have  adopted  this  principle  pub 
licly:  Albert,  June  30;  Crossley,  July  1; 
Cubitt,  July  1 ;  Riley,  July  31 ;  Rover, 
0;     Rut  ton     I tornsby,    June    30; 

I  me  1 ;  Star,  July  'tl ;  Sunbeam, 

0 .    :<•■■.  iff ,  June    i ;   Vauxhall,    \  u 

gust   I.     Iii  addition  a  similar  guarantee 

ed  by  the  British  agents  for  eer 

tain   American  cars. 


Tractor  Subsidies 
Proposed  by  French 

Army  Experts  Suggest  Way  t<>  Ad- 
vance Agriculture  and  Protect 
Military  Needs 

PARIS  March  11 —  (Special  corre- 
spondence)— French  agriculture  can  be 
put  into  a  flourishing  condition,  and  the 
military  interests  of  France  can  be  safe- 
guarded, if  the  agricultural  tractor  is 
made  suitable  for  military  operations 
as  well  as  for  work  on  land,  declares 
General  Castelnau.  Before  the  war 
France  had  16,000,000  acres  of  land 
under  wheat  cultivation,  compared  with 
9,800,000  at  the  present  time.  To  get 
the  best  results  out  of  the  land,  French 
.farmers  ought  to  put  2500  tractors  in 
service  each  year  until  a  total  of  25,000 
is  reached. 

General  Castelnau  believes  that  the 
best  way  to  accomplish  this  is  by  giving 
subsidies  to  farmers  who  own  tractors 
which  can  be  used,  if  necessary,  for 
military  purposes,  and  which  the  army 
could  call  up  for  service  in  case  of  war. 
The  arrangement  proposed  is  similar 
to  that  existing  for  trucks  before  the 
war,  when  France  had  an  approved  type 
of  commercial  truck  suitable  for  military 
service.  The  army  requisitioned  5000 
of  these  trucks  in  1914,  and  by  the  end 
of  the  .war  had  increased  the  number 
of  military  trucks  to  between  80,000  and 
100,000. 

It  is  suggested  that  the  same  arrange- 
ment should  be  made  for  tractors,  farm- 
ers being  encouraged  to  purchase  these 
semi-military  types,  which  would  be  ex- 
amined at  intervals,  in  order  to  see  that 
they  were  maintained  in  good  mechanical 
condition  and  for  which  the  Govern- 
ment would   pay  an   annual   subsidy. 


TO    OPERATE    TRUCK    LINES 

WASHINGTON,  March  22— A  con- 
cession has  been  granted  to  an  Argen- 
tine company  for  the  operation  of  three 
lines  of  motor  trucks  for  passengers  and 
cargo  the  lines  to  run  from  Paraguari 
to  Ita  via  intervening  points,  according 
to  the  Bureau  of  Foreign  and  Domestic 
Commerce.  Considerable  interest  is 
aroused  among  agriculturists  and  Gov- 
ernment officials  in  this  proposed  line. 


DENLINGER     PARTS     RESTRAINED 

MERIDEN,  CONN.,  March  21— The 
Connecticut  Telephone  &  Electric  Co. 
has  been  granted  a  permanent  injunction 
restraining  the  Denlinger  Lamp  &  [gn 
tion  Co.  of  Rochester  from  the  sale  of 
ignition  parts  alleged  to  have  been  made 
in   imitation  of  the   Connecticut    patents. 


OLD    TIMER     DIRECTORS     CALLED 

DETROIT.    March    21-   Albert 
pion,  pre  ident    of  the  Old  Tim 
has  issued  a  call   to  the  dii    i 
organization    who    wen 

i 

it     the     Hotel     Km. ml. 

Flint    Michigan,  April  "    u 


682 


Chamber  Proposes 
Changes  in  Overhead 

Would  Eliminate  Rigidity  of  Pres- 
ent   Systems   and   Allow   for 
Better  Distribution 

WASHINGTON,  March  21— Manufac- 
turers throughout  the  country  have  been 
advised  by  the  Chamber  of  Commerce  of 
the  United  States  that  to  adjust  over- 
head charges  on  the  basis  of  the  normal 
year  is  to  take  a  forward  step  to  better 
times.  Inquiry  shows  the  plan  to  be 
feasible  in  practice,  though  there  are 
many  business  men  who  regard  it  as 
novel  and  daring,  an  idea  which  must 
be  demonstrated  more  fully.  Many  cost 
accountants  insist  that  our  cost  systems 
are  far  too  rigid  because  overhead  ex- 
penses are  spread  too  thin  in  times  of 
forced  production  and  massed  too  heavily 
in  period  of  slight  demand  and  produc- 
tion. 

The  fabricated  production  department 
of  the  National  Chamber  contends  that 
cost  systems  should  recognize  the  con- 
tinuity of  time  wherein  any  single  year 
or  month  may  or  may  not  typify  and 
represent-  normal  production  and  de- 
mand. It  is  pointed  out  that  certain 
expenses  accrue  regardless  of  operation 
of  plants  and  often  bear  no  relation  to 
output.  Cost  systems  should  provide 
that  these  expenses,  known  as  overhead, 
should  be  absorbed  and  pro-rated  on  the 
basis  of  a  normal  year. 

This  practice  would  allow  absorption 
of  overhead  in  costs,  and  create  a  sur- 
plus of  overhead  cost  to  take  care  of 
those  years  when  output  is  reduced  be- 
low normal  and  overhead  charges  are 
not  fully  taken  up  in  the  costs  of  the 
year.  The  chamber  tells  us  that  this 
method  would  assure  the  business  man 
a  reward  for  his  efforts  in  speeding-up; 
eliminate  the  needless  throttling  of  busi- 
ness by  the  practical  attempt  to  load 
semi-normal  production  with  greater 
charges  than  can  be  borne  or  should 
be  borne. 
What  Is  the  Normal  Year? 

The  question  naturally  arises.  "What 
is  the  normal  year?"  The  standard  year 
is  indeed  difficult  to  determine.  The 
Chamber  of  Commerce  believes  that 
"the  normal  year  does  not  remain  on  a 
1  level,  but  should  probably  curve 
upward  gradually  and  conservatively 
with  the  growth  of  population  and  mar- 
kets. To  do  otherwise  would  indicate 
industrial  stagnation."  In  the  estab- 
lishment of  normal  unit  overhead 
charges,  the  normal  overhead  expenses 
for  the  various  departments  of  the  busi- 
ness and  normal  production  must  be 
considered  and  divided  to  obtain  the 
normal  unit  overhead  charge.  Acci- 
dental expenses  of  the  previous  years 
should  be  wiped  out  and  an  effort  made 
to  anticipate  and  allow  for  trend  ol 
pense   for  the  coming  year. 

According  to  the  chamber,  "there  is 
nothing  conclusive,  final  or  binding  about 
this  estimate  of  normal  expenses.     Each 
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month  your  cost  system  gives  the  es- 
timated overhead  expenses  and  the 
actua'.  expenses.  If  there  is  an  increase 
of  the  actual  over  the  estimated,  and 
upon  analysis  that  increase  is  found  to 
be  a  real  increase,  due  to  unanticipated 
increase  of  salaries  or  insurance  rates, 
etc.,  and  not  inflation  arising  from  re- 
duced production,  an  adjustment  up- 
ward can  immediately  be  made  in  the 
unit  overhead  charges.  Each  concern 
will  establish  for  itself  a  safety  zone, 
below  or  above  which  decreases  or  in- 
creases in  real  costs  will  be  reflected 
and  taken  up  in  the  selling  price." 
Warning  is  sounded  against  placing 
the  normal  production  at  high  figures 
reached  only  in  exceptional  years. 


National  Underwriters 

to  Approve  Bumpers 

NEW  YORK,  March  22— The  National 
Automobile  Underwriters  Conference  has 
authorized  a  reduction  of  5  per  cent  in 
collision  insurance  rate  on  commercial 
cars  and  trucks  equipped  with  either  a 
radiator  guard  or  a  bumper,  or  both, 
provided  such  device  or  devices  have 
been  listed  as  standard  by  Underwriters 
Laboratories.  This  is  contingent  on 
there  being  at  least  two  truck  bumpers 
and  two  radiator  guards  listed  prior  to 
July  1,  the  ruling  to  take  effect  on  that 
date. 

This  announcement  is  accompanied  by 
the  statement  that  manufacturers  of 
guards,  or  truck  companies  which  make 
their  own  guards,  may  desire  to  place 
their  product  before  the  Laboratories  for 
examination  in  advance  of  July.  On  re- 
ceipt of  request  from  any  manufacturer 
the  procedure  will  be  outlined. 

Passenger  cars  now  get  an  allowance 
for  approved  front  bumper  of  10  per 
cent,  rear  bumper  2%  per  sent,  and  both 
front  and  rear  12 %  per  cent.  This  per- 
centage is  higher  for  passenger  cars  be- 
cause the  damage  or  loss  is  greater  than 
in  truck  collision. 


TO  LOWER  COLLISION  RATES 

MILWAUKEE,  March  18— Lower  col- 
lision insurance  premium  rates  for  new 
drivers  with  new  cars,  and  also  for  ex- 
perienced drivers  with  new  cars,  in  com- 
parison with  older  passenger  cars,  is  the 
novel  plan  to  be  followed  by  a  mutual 
insurance  company  just  organized  in 
Milwaukee.  Incorporation  was  granted 
Oil  March  21  to  this  company,  as  the 
Federal  Mutual  of  Milwaukee.  J.  J. 
Helby,  president  of  a  casualty  company, 
and  who  will  be  elected  president  of  the 
automobile  insurance  company,  is  the 
of  the  new  plan  in  making  rates. 
He  says  that  careful  investigation  shows 
that  new  drivers,  and  older  drivers  with 
new  cars,  are  much  more  careful. 


SAMSON  PRICE  REDUCED 

JANESVILLE,  WIS.,  March  lit— J.  A. 
Craig,  president  of  the  Samson  Tractoi 
Co.,  a  subsidiary  of  the  General  Motors 
Corp.,  has  anno  I  a  20   pei    cenl   re- 

ducl  ion  r  and  a  10 

per  i.tit   cut    in  the  price  of  power  har- 
rows and  plows. 


March  84,  1921 

Unit  Parts  Makers 
Have  Service  Plan 

Abolition  of  Private  Parts  Maker 

Important— Credit   Demands 

to  Be  Higher 

(Continued  from  page  674) 
station  in  every  important  city.  Dealers 
could  carry  small  stocks  of  parts  in  the 
greatest  demand  and  could  rely  on  the 
parts  establishment  for  less  frequently 
called  for  articles.  The  capital  tied  up 
in  parts  would  thereby  be  reduced. 

One  of  the  chief  advantages  would  be 
elimination  of  the  pirate.  The  parts 
manufacturers  assert  the  public  does  not 
realize  the  great  quantity  and  variety  of 
inferior  parts  on  the  market,  and  that 
'  the  average  buyer  does  not  comprehend 
the  risk  he  takes  in  purchasing  parts  of 
this  type. 

All  branches  of  the  automotive  indus- 
try are  in  agreement  in  the  belief  that 
the  problem  of  service  is  one  of  major 
importance  and  that  the  company  which 
provides  the  best  service  will  corral  the 
largest  number  of  sales.  Sponsors  of 
the  nation-wide  parts  station  plan  con- 
tend that  it  will  give  the  maker  of  an 
assembled  vehicle  the  advantage  over 
manufacturers  who  build  the  greater 
part  of  their  product.  Better  results 
are  promised  with  a  smaller  investment 
of  capital.  It  also  is  asserted  that  with 
the  problem  of  a  parts  stock  solved  for 
them,  dealers  in  assembled  vehicles  could 
devote  all  their  time  and  capital  to 
original  car  sales. 

Another  proposal  for  stabilization  of 
the  industry  by  the  parts  makers  is 
denial  of  credit  to  the  promotor  of  a 
vehicle  factory  who  cannot  demonstrate 
he  has  the  capital  to  reasonably  insure 
success.  This  would  hit  the  wild-catter 
who  is  in  to-day  and  out  to-morrow, 
leaving  owners  of  his  vehicles  with 
orphans  on  their  hands  and  at  the  mercy 
of  parts  pirates. 

The  advantages  of  the  pai-ts  station 
venture  are  summarized  in  this  way  by 
one   of  its   enthusiastic   sponsors: 

It  would  eliminate  investment  in  parts 
by  the  manufacturers,  his  distributers 
and  dealers,  enabling  them  to  use  the 
money  which  would  otherwise  be  tied 
up  in  parts  in  the  development   of  sales. 

It  would  familiarize  the  public  with 
the  actual  value  offered  in  the  assem- 
bler's products. 

Would   Make  Prices   Reasonable 

It  would  enable  manufacturers,  dis- 
tributers and  dealers  to  obtain  genuine 
parts  at  reasonable  prices  upon  short 
notice  in  any  part  of  the  United  States 
and  in  foreign  countries. 

It  would  eliminate  the  us?  of  inferior 
parts  furnished  by  pirate  manufacturers. 

It  would  benefit  manufacturers  by  as- 
SUring    them    of   adequate   service. 

It  would  not  interfere  with  the  oper- 
ations of  repair  shops,  garages  or  serv- 
ice stations,  but  would  permit  them  to 
do    business    with    a    smaller    investment. 


March  U,  tB&l  AUTOMOTIVE    INDUSTRIES  683 

THE  AUTOMOBILE 

:::iiuii!i.. ...::;.; iiililillliillliraliiiini iiuim 


Hawkins  Goes  with  General  Motors 


Serves  as  Advisor 

on  Sales  Service 

Former    Ford    Sales    Manager 

Makes     New      Connection — 

Widely    Known    Figure 

DETROIT,  March  23— Norval  A. 
Hawkins,  formerly  general  sales  man- 
ager for  the  Ford  Motor  Co.,  will  join 
the  General  Motors  Corp.  on  April  1 
and  will  be  a  member  of  the  advisory 
staff,  located  at  Detroit,  handling  sub- 
jects pertaining  to  sales,  advertising 
and  service. 

Hawkins  is  one  of  the  most  widely 
known  sales  executives  in  the  industry 
and  the  success  of  the  Ford  Co.  in  its 
early  days  is  regarded  as  due  in  large 
measure  to  his  efforts.  Since  leaving 
the  Ford  Co.  he  has  devoted  his  time 
to  several  enterprises  and  now  is  head 
of  Hawkins,  Gies  &  Co.,  accountants, 
with  offices  here.  Rumors  about  Haw- 
kins' future  activities  have  been  numer- 
ous in  the  last  few  months.  They  have 
connected  him  with  General  Motors,  the 
new  W.  C.  Durant  enterprise  and  the 
new   venture   of  F.   L.   Klingensmith. 

Since  the  retirement  of  Hawkins 
from  the  Ford  organization  there  has 
been  iruch  speculation  as  to  his  future 
connexions  because  it  was  assumed  he 
would  remain  in  the  automotive  indus- 
try. He  opened  a  set  of  books  for  Ford 
in  1903  and  for  three  years  served  as 
auditor.  He  then  became  sales  manager 
and  continued  in  that  capacity  for  12 
years  until  January  1919.  Besides  being 
president  of  Hawkins,  Gies  &  Co.,  he  is 
president  of  the  Sturgis  Steel  Gocart 
Co.  of  Sturgis,  Mich.,  and  a  director  in 
several  other  concerns. 


Acceptance  Corporation 

Reorganizes  Personnel 

NEW    YORK,    March    24— Cui 

•..is  elected  president  of  the  Gen- 
eral Motors  Acceptance  Corp.  at  a  meet- 
ing this  afternon.  He  was  named  after 
a  meeting  of  the  stockholders  at  which 
these  directors  wen  elected:  C.  C. 
Cooper,  Rlbert  L.  ]»■  duPont, 

Lamot  du  Poi  I ,  F  du  Pont,  Paul 

Fitzpatrick,  J.  Armory  Haskell,  John  J. 
Raskob,  John  J.  Schumann,  r.,  and  Al- 
fred H.  S wayne. 

Besides  making  Cooper  preside 
Swayne  chairman  of  the  board,  the   di- 
rectors   elected    the    following    officer!  ' 
Vice-presidents,  Deane,  Schumann,   Don 
aid  M.  Staidal  and  Jame:    II.  M 

i',       Keune      Martin;       ieci 
George     H.     Bartholomew;     auditor,     I  •'. 
Stanley   Parson;   counsel,   Living 
Short. 

Haskell   remains  as  a  director  but  re- 


FORD  COMPANY  SELLS 
LAST  OF  SURPLUS  CARS 

DETROIT,  March  21— The  Ford 
Motor  Co.  started  operations  this 
week  on  a  six-day  basis  for  the 
first  time  since  Christmas.  The 
company  is  now  producing  almost 
3000  cars  a  day  and  according  to 
officials  orders  are  catching  up  rap- 
idly with  production.  All  the  sur- 
plus cars  on  hand  when  the  plant 
closed  Dec.  24  have  been  sold. 


tired  as  president  because  of  his  other 
duties  as  vice-president  of  the  General 
Motors  Corp.  in  charge  of  operations. 
Fitzpatrick  also  remains  on  the  board 
but  retires  as  vice-president  because  of 
his  recent  election  as  vice-president  of 
the  General  Motors  Export  Corp.  Mc- 
Mahon,  who  was  made  one  of  the  vice- 
presidents  of  the  Acceptance  Corpora- 
tion, was  promoted  in  recognition  of  his 
constructive  work  in  credit   department. 


Service  Stations  Send 

Call  for  Mechanics 

NEW  YORK,  March  22— Service  sta- 
tions in  this  city  have  in  the  last  week 
been  getting  more  work  than  they  have 
in  the  past  three  months.  Some  of  the 
shops  have  lately  been  so  slack  that 
forces  of  mechanics  have  been  cut  down 
to  the  very  limit,  one  shop  ordinarily 
employing  eighteen  men  being  reduced 
to  the  service  manager  and  one  mechanic. 
The  sudden  rush  of  service  work  has 
found  most  of  these  shops  unprepai'ed 
to  take  care  of  orders  with  the  reduced 
forces  and  the  calls  for  mechanics  are 
many.  Among  the  shops  reporting 
greatly  increased  business  are  Overland, 
Marmon,  Master  Truck,  Automotive 
Service  Corp.,  and  Chevrolet. 


GRAY     EXTENDS     ENGINE     WORKS 

DETROIT,  March  19— Announcement 
is  made  that  under  the  reorganization 
of  the  Gray  Motor  Co.  which  will  pro. 
duce  a  $1500  motor  car  in  the  early  fall, 
e  plant  units  will  be  organized 
for  its  marine  and  other  motor  business 
l»ut  they  will  remain  under  the  same 
management.  The  Cray  Motor  Co.  is  one 
of  the  oldest  motor  manufacturers  in  the 
United  States  and  has  nearly  60,000 
Gray  motors  in  operation  in  all  parts  of 
Id.  It  is  announced  that  a  new 
40  h.p.  4  cylinder  overhead  valve  unit 
plant  will  lie  ready  for  production  and 
delivery  July  1  Marine  and  other  motors 
v.iil  be  distributed  from  the  assembling 
plants   which   will   be  established   in  all 

parts    of    the     World    to    handle    the    new 
motor  car. 


Assert  Present  Fees 
Ample  in  New  York 

Organizations  Declare  Funds  for 

Maintenance  Now  Realized — 

Oppose  Construction  Uses 

ALBANY,  N.  Y.,  March  23— The  Low- 
man  bill  was  passed  in  the  Senate  to-day 
after  a  sharp  attack  by  Senator  Lusk 
upon  automobile  clubs,  which,  he  de- 
clared, were  banded  together  to  keep  the 
State  from  raising  through  motor  ve- 
hicle fees  the  money  necessary  for  the 
maintenance   of    its    good   roads    system. 

Increases  in  passenger  car  registra- 
tion fees  range  from  $2.50  on  low  pow- 
ered cars  to  $6  on  high  powered  cars  of 
more  costly  make.  On  motor  trucks  the 
increases  range  from  35  per  cent  on  the 
lighter  models  to  50  per  cent  on  those 
above  5-ton  capacity,  and  as  high  as  100 
per  cent  on  trucks  of  10-ton  capacity  or 
over. 

ALBANY,  N.  Y.,  March  21— Insisting 
that  existing  license  fees  were  ample  to 
meet  State  needs  for  maintenance  and 
repair  of  main  highways,  representatives 
of  forty  New  York  State  automobile 
organizations  at  a  conference  here  drew 
up  a  declaration  of  opposition  to  the 
proposed  increased  fees  and  submitted 
this  to  the  legislative  committee  in 
charge.  Pending  formal  action  by  the 
legislature,  the  organizations  will  get 
in  personal  touch  with  legislators  and 
request  support  of  their  position. 

Represented  at  the  hearing  were  the 
National  Automobile  Chamber  of  Com- 
merce, Motor  Truck  Association  of 
America,  Automobile  Dealers  Associa- 
tion of  New  York,  New  York  State  Auto- 
mobile Association,  New  York  State 
Motor  Federation,  Central  New  York 
Warehousemen's  Club,  New  York  Furni- 
ture &  Warehousemen's  Association, 
Van  Owners  Association  of  Greater 
New  York,  and  many  individual  clubs 
of  car   and    truck    owners. 

The  principle  that  registration  fees 
should  be  devoted  to  repair  and  main- 
tenance of  highways  only,  and  that  mo- 
tor vehicle  owners  should  not  be 
burdened  with  costs  of  construction  or 
reconstruction,  was  set  forth  in  plain 
terms.  That  returns  now  from  vehicle 
registration  were  ample  I'm'  this  purpo  - 
was  shown. 


UNITED     BODY     MOVES     OFFICES 

CLEVELAND,     March     21— What      i 
i    as   an    important    deve 
in  automobile  en   in  the  an- 

nouncemenl   tha    i 

i    from    Springboro,   Pa.,   to    this 
city. 
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Congress  Outlines 

Definite  Program 

Emergency  Tariff,  Anti-Dumping 

Tariff  and  Internal  Revenues, 

Order  of  Business 

WASHINGTON,  March  23— With  five 
sub-committees  of  the  House  Ways  and 
Means  Committee  actually  engaged  in 
drafting  a  permanent  tariff  schedule, 
there  is  evidence  of  a  real  effort  on  the 
part  of  Congress  to  settle  the  chaotic 
condition  of  business  and  industry 
through  a  definite  legislative  program. 
Analysis  of  this  program  indicates  quite 
strongly  that  it  will  be  mid-summer  be- 
fore the  automotive  industry  will  know 
what  it  must  contribute  to  the  national 
excheouer  through  taxation.  The  Sen- 
ate Finance  Committee  will,  however, 
begin  hearings  on  the  internal  revenue 
measures  on  or  before  the  convening  of 
the  extraordinary  session  April  11. 

According  to  the  program  outlined  by 
Senator  Penrose,  chairman  of  Senate 
Finance  committee,  and  Chairman  Ford- 
ney  of  the  House  Committee  on  Ways 
and  Means,  the  emergency  tariff  con- 
fined to  agricultural  products,  will  have 
the  right  of  way  on  the  calendar.  It 
has  been  a  political  boomerang  for  sev- 
eral months,  and  Congressional  leaders 
have  agreed  to  pass  the  original  bill 
without  amendment  in  order  to  clear  the 
track  for  other  important  legislative 
measures. 

President  Harding  and  well-informed 
leaders  favored  an  emergency  tariff  con- 
fined to  high  staples  but  on  inquiry 
found  it  would  never  pass'  with  a  few 
items  on  the  list.  In  order  to  obtain 
sufficient  Democratic  votes  for  cloture 
rule,  it  was  found  necessary  to  consent 
to  sectional  demands  .and  include  26 
agricultural  products.  The  ten  months 
period  written  in  the  original  bill  will 
be  reduced  to  six  months  because  leaders 
feel  that  this  period  will  be  adequate. 
They  expect  to  have  the  permanent  tariff 
enacted  before  the  expiration  of  this 
period. 
To  Write  Automobile  Schedules 

Chairman  Fordney  announced  to-day 
that  Congressmen  Tilson  of  Connecticut, 
Luther  Mott  of  New  York  and  Timber- 
lake  of  Colorado,  would  write  the  sched- 
ule for  metals  and  manufactures  there- 
of. The  tariff  item  includes  automobiles 
and  automotive  products.  The  sub-com- 
mittees  to  handle  the  five  list  have  not 
been  organized.  These  sub-commi1 
arc  expected  to  report  their  schedules  to 
the  full  committee  early  in  the  session  as 
the  tariff  will  precede  the  internal  revenue 
legislation  in  the  House. 

That  the  Senate  Finance  committee 
will  not  call  witnesses  for  tax  hearings 
until  next  mi. nth  is  indicated  in  the  an- 
nouncement that  Chairman  Penrose  will 
i.i-  away  for  several  days.    It  is  apparenl 

that  these  hearings  will  be  brief  and 
representatives  of  the  automotive  indus- 
try must  present  clear  an. I  concise  ar- 
guments   in    the    few    minutes    allotted. 
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If  the  industry  is  to  oppose  the  proposed 
tax  levies,  it  will  be  necessary  to  con- 
vince the  committee  of  the  inequities  of 
the  Treasury  ami  other  plans,  for  it  must 
be  remembered  that  this  committee  will 
be  swamped  with  suggestions  as  to 
sources  of  revenue  and  will  have  little 
time  for  study. 

Copies  of  the  arguments  presented 
at  the  hearings  will  be  turned  over  to  the 
House  Ways  and  Means  committee  for 
its  guidance  in  framing  tax  bills.  With 
an  estimate  of  the  yield  from  the  new 
permanent  tariff  at  hand,  the  House 
committee  must  design  internal  reve- 
nue measures  to  bring  the  balance  re- 
quired into  the  Treasury.  The  Senate  will 
use  the  measures  originating  in  the  House 
as  a  guide  for  re-drafting  or  amend- 
ments. 

It  has  been  tentatively  agreed  to  con- 
sider the  emergency  tariff  first,  followed 
by  the  anti-dumping  measure,  passage 
of  a  bill  or  amendment  providing  for 
assessment  of  import  duties  upon  the 
basis  of  American  and  not  foreign  valu- 
ation, the  permanent  tariff  and  finally 
the  internal  revenue  bill.  Senator  Pen- 
rose hopes  to  clean  the  slate  by  Aug. 
1,  although  this  prediction  may  be  re- 
garded as  unduly  optimistic  in  view  of 
the  tremendous  amount  of  work  at  hand. 


Contingency  Reserves 

Reduce  Case  Surplus 

CHICAGO,  March  21— Net  income  of 
the  J.  I.  Case  Threshing  Machine  Co.  in 
the  year  ended  Dec.  31,  1920,  amounted 
to  $2,936,962,  as  compared  with  $4,305,- 
211  in  1919.  From  this  was  deducted 
$1,000,000  as  contingent  reserve,  in- 
creased dividends  on  the  common  and 
preferred  stocks,  which  left  a  surplus  for 
the  year  of  only  $156,962,  compared  with 
$2,843,961  the  preceding  year. 

The  income  account  for  the  last  year 
compares  as  follows: 

1920  1919 

Gr.  sales $34,547,321  $32,342,653 

Net    earns 4,791,942  6,021,607 

Bal.    aft.    int..    dpi-..    Fd. 

txs 2.936,963  4,305,211 

Contg.   res 1.000,000  

Bd.   prm.,   etc 143,761 

Extra    chgs "1.261,968 

Net    profit 1,936  693  2,909.482 

Bal.  aft.   pfd.  divs 1,026,963  2,029,232 

Sur.  aft.  com.  divs 156.963  1.448.232 

tEarn.  per  com.  share.  .            $7.90  $15.61 


'European  assets  written  off. 

tBased  on  $13,000,000  common  stock  out- 
standing Dec.  31.  1920.  A  stock  dividend  of 
39,000  shares  was  paid   Dec.  15,  1920. 


S.  A.  E.   NOMINATES  OFFICERS 

NEW  YORK.  March  22— The  nominat- 
ing committee  of  the  Metropolitan  Sec- 
tion of  the  Society  of  Automotive  En- 
consisting  of  H.  G.  McComb, 
chairman,  Norman  Bell  and  C.  F.  Scott 
has  named  the  following  ticket  for  offi- 
cers of  the  Section  for  the  year  1921- 
22:  For  chairman,  II.  W.  Slauson;  for 
.  E1  In  lerl  Favery;  for  secre- 
tary, F.  E.  McKone;  for  members  of 
governing  board,  P.  M.  Ilrl.lt,  c  I  i '.  \l> 
era  and  W.  E.  Kemp.  \.  \i.  Wolf,  the 
retiring  chairman,  becomes  vice-chair- 
man, in  accordance  with  the  by-laws  of 

the   Section. 


March  2 %,  1921 


New  York  Engineers 
Study  Brake  Action 

Metropolitan    Section    S.    A.    E. 

Hears  Interesting  Discussions 

at  March  Meeting 


NEW  YORK,  March  18— The  regular 
monthly  meeting  of  the  Society  of  Auto- 
motive Engineers'  Metropolitan  Section, 
held  here  this  evening,  was  devoted  to 
discussion  of  brakes  and  clutches.  The 
principal  paper  was  read  by  H.  G.  Far- 
well,  chief  engineer  of  the  Raybestos  Co., 
who  recently  returned  from  Europe, 
where  he  has  been  making  a  study  of 
practice  in  reference  to  brakes  and 
clutches  used  on  British  and  continental 
cars. 

He  said  that  most  of  these  brakes  are 
of  the  expanding  type,  and  that  more 
attention  is  given  to  their  design  and 
construction  than  is  as  a  rule  given  to 
brakes  on  American  cars.  Many  metal 
linings  are  used  in  spite  of  the  fact  that 
their  coefficient  of  friction  is  only  about 
half  that  of  good  asbestos  linings.  Cone 
clutches  are  still  the  predominant  type, 
both  leather  and  fabric  being  employed 
for  facing,  but  many  plate  and  multiple 
disk  types  are  also  employed.  Four- 
wheel  brakes  are  seeing  wider  applica- 
tion and  are  favorably   regarded. 

A  second  paper,  presented  by  W.  D. 
Reese  of  the  Fifth  Avenue  Coach  Co., 
described  the  brakes  used  on  the  buses 
operated  by  this  company.  Since  these 
vehicles  are  continually  used  in  traffic 
where  frequent  and  very  certain  stops 
are  necessary,  the  brakes  must  be  ex- 
tremely rugged  and  very  certain  in 
action.  Carefully  made  tests  have  shown 
that  the  buses  in  question  are  capable 
of  a  deceleration  rate  of  about  3.75 
m.p.h.  per  see.  on  dry  smooth  asphalt 
paving.  It  is  estimated  that  the  aggre- 
gate number  of  stops  per  year  made  by 
the  buses  of  this  company  is  36,000,000. 
Some  10,000  ft.  of  brake  lining  materials 
per  year  is  required. 

R.  W.  Hastings,  chief  engineer  of  the 
Parker  Axle  &  Products  Corp.,  described 
the  multiple  disk  type  of  brake  used  in 
axles  produced  by  his  company.  These 
brakes  closely  resemble  in  design  the 
multiple  disk  type  of  clutch,  but  are  ap- 
plied by  toggle  linkage. 

Hydraulic   Brake  Described 

A  representative  of  the  Four  Wheel 
Hydraulic  Brake  Co.  described  the  four 
wheel  braking  system  put  out  by  this 
company,  while  A.  A.  Host,  a  dealer  in 
Delage  cars,  recited  experiences  with  the 
four  wheel  braking  system  used  on  cars 
of    this    make. 

In  the  discussion  which  followed  the- 
paper  Clarence  Carson,  consulting  en- 
gineer of  the  H.  W.  Johns-Manville  Co., 

described  the  efforts  being  made  by  one 
division  of  the  Standards  Committee,  in 
cooperation  with  the  Motor  Transport 
Division  of  the  Quartermaster  Corps  and 
the  Bureau  of  Standards,  to  standardize 
a  method  of  testing  brake  linings  for 
durability. 


March   r,,  1921 


INDUSTRIAL  NOTES 


North  Star  Mfg.  Co.,  Chicago,  has  taken 
over  the  business  of  the  S.  &  M.  Mfg.  Co- 
maker of  the   North   Star  glare  shield. 

Ekern-Turk  Mfg.  Co.,  Pipestone,  Minn., 
upon  expiration  ol"  its  contract  with  H.  G. 
Paro  Co.,  Chicago,  will  handle  all  its  prod- 
ucts   through   jobbers    direct. 

Perfect  on    Heater    &    Mfg.    Co.    has   closed 
a  contract  with  Sheridan   Motors  Co 
by     Perfection     heaters     will     be 
equipment   on   all   Sheridan   closed   cars. 

R.    C.    Smith    Tool    &    Mfg.    Co.,    Newark. 
N.    J.,    has    moved    into   a    larger    factory    in 
that   city,    where   it    will    extend   the    variety 
of    its    machine-tool    line    and    its    pro 
capacity. 

Motor  Car  Supply  Co.  has 
in  Charleston.  W.  Va.,  to  do  an  exclusive 
business.  The  company  will  have 
a  capital  of  $150,000.  Officers  are  H  1' 
Shepherd,  president;  W.  D  Harold,  vice- 
president,  and  George  D.  Cocl 
t.ny  and   treas 

Precis  on  Stud  &  Bolt  Co..  a  new  Milwau- 

i    factory    building   and 
after    making    alterations    will   install    equip- 
ment    and     tools     tor     manufacturing    studs, 
bolts,    screws,    nuts    and    other    similar    me- 
ialties    and    supplies. 
Robeson      Preservo     Co.     of     Port     Huron. 
Mich.,    which    for    20    years    has    been    manu- 
facturing    canvas     waterproofing     for     other 
-   entered   the  automotive   field.   The 
company,  i  Carl  F.  Adan 

Ident,    will   make  a   special  waterproofing  for 
automobil.-    tops   and    truck    cove: 

Schoeffler-Graham      Mfg.     Co.,     Milwaukee, 

oi  .Hed    n  ii  h    •' 

take    over    the    machin 

■    ,v   i  iraham,    will   hi  i 

i     horizontal     hi 
dump     body     mol  I       has    leased 

considerable   floor  space   to  i) 

■  oi 
Utility    Hoist    &    Mfg.    Co.,    Milwaukee,    has 



club    at    Prairie    du    Sac,     Wis.,    to 
i    offices   in    thai 

i  wing    industrial    com  - 

munity,    i  to    the    abundai 

i  i mammoth    hyd  I 

generating    plants    on    the    Wisconsin    River 
at  this   point. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

Federal  also  is  showing  a  new  dump 
body  mounted  on  a  2-ton  truck.  The 
truck  is  so  equipped  that  the  front  end 
can  be  elevated  for  dumping  into  man- 
holes or  cellars,  or  the  entire  body  can 
be  elevated  to  a  height  six  feet  above  the 
truck  and  the  front  end  then  raised 
slightly  to  permit  of  dumping  across  a 
sidewalk  or  into  window  or  doorway 
above  the  walk.  This  equipment  also 
makes  possible  the  use  of  two  or  three 
.smaller  trucks  for  loading,  the  body 
hoisting  attachment  permitting  the 
dumping  into  the  bed  of  the  heavy  truck. 
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FILE  RED  DIAMOND  PETITION 

ATLANTA,  March  21— An  involuntary- 
petition  in  bankruptcy  lias  been  filed  in 
the  Unit.. I  Stales  District  Court  here 
against   the    Red    Diamond    Motoi      i 

Inc.,  of  Athens,  (la,  a  company 

.'.  ith   $5,000,000 
capital    to   establish   a  plant  at   Athens 
for    the    manufacture    of    a    newly    in- 
vented engine.     Stockholm  i 
poration  roughoul    this 

country    and    Mexico.      No 
liabilities  and  assets  has  yet  been  filed. 


FEDERAL     SHOWS     NETH      MODELS 

DETROIT,   March   21     Federal    Motor 
Truck  Co.  is  showing  a  new  5-toi 
at    the     automobile     show,     priced     al 
(5,350.     I  is  equipp 

ally     designed     Continental      t- 
cylinder  eng 
to    permit   exl  I 
terially  to  the  efficiei  ruck. 


Bearings  Service  Pays 

Bonus  to  Employees 

DETROIT,  March  21— The  Bearings 
Service  Co.,  which  acts  as  service  de- 
partment for  the  Timken  Roller  Bear- 
ing Co.,  the  Hyatt  Roller  Bearing  Co., 
and  the  New  Departure  Mfg.  Co.,  will 
divide  approximately  2  per  cent  of  the 
net  sales  for  the  year  1920  as  a  bonus 
fund.  All  employees  who  served  con- 
tinuously six  months  or  more  participate. 
The  bonus  plan  provides  for  a  trust  fund 
which  pays  the  participant  interest  at 
the  rate  of  6  per  cent  a  year.  The  par- 
ticipant is  privileged  to  draw  20  per 
cent  of  his  bonus  each  year  or  he  may 
elect  to  receive  payment  in  full  at  the 
end  of  five  years  together  with  a  pro- 
portionate share  of  all  forfeitures  and 
excess  earnings.  Participants  are  di- 
vided into  four  groups  according  to 
length  of  service  and  personal  efficiency 
rating.  The  plan  applies  to  all  em- 
ployees, both  in  the  general  office  here 
and  in  the  company's  33  branches. 


Bonier  Forms  Company 

to  Make  Passenger  Car 

BOSTON,      March      21— The      Romer 
Motors    Corp.    has    been    organized    by 
Albert  J.  Romer,  designer  of  the  North- 
way    passenger    car    and' formerly   chief 
of  the   Murray   Motor  Car  Co. 
in    association    with     Frank    C.    Gilbert, 
formerly  of- the   North  way   Motor   Sales 
Corp.     Offices   have   been  opened  at  43- 
57    Cornhill    Street    in   this   city,    and    a 
factory   site   of   16   acres   has  been   pur- 
it  Danvers,  Mass. 
Plans   for  a  factory  building  are  being 
prepared.     The  first  unit  will  be  a   one- 
story  structure    LOO   x   500    ft.     Designs 
•  0   completed   for   passenger  car 
and    it    is    e 
the    first    cars    will    be    on    the    road    by 
June    1. 


TO   FORM    AVIATION   COMPANY 
CINCINNATI,      March      22     Definite 

■vith    the   Cincinnati 
i  operative  avia- 
tion companj    to  be  known  as  the  Com- 
takeri  by 

the   Aviai  inn    i  .mi  mil  t f  tin    i  incin 

na<  i   Chambi  i    of  I  Sommei  ce.     'I 
club   is   to   eieet    a    hangar    on    Reading 
Road,  this  city,  and  to  con  tin,  f   a  Hying 
i 

i  e  cap 


METAL  MARKETS 


CAUTION  on  the  part  of  automotive  pur- 
chasing agents  continues  to  be  the  out- 
standiny  feature  of  the  iron,  steel  and 
non-ferrous  metal  markets.  The  tonnage 
involved  in  inquiries  is  much  greater  than 
that  actually  ordered.  No  better  proof  that 
the  market  is  still  a  buyers'  affair  is  needed 
than  that  it  is  possible  to  sound  producers 
on  500  tons  and  meet  with  no  object  on  on 
their  part  when  a  contract  for  100  or  200 
tons  is  offered  on  the  basis  of  the  500-ton 
quotation.  On  the  whole,  however,  new 
steel  orders  from  automotive  concerns  are 
still  light,  the  bulk  of  shipments  from  mills 
consisting  of  previously  suspended  orders 
that  have  recently  been  reinstated.  In  those 
commodities  for  which  there  is  a  relatively 
light  but,  for  all  that,  steadily  growing  de- 
mand, such  as  pig  iron  and  sheets,  values 
continue  flexible,  and  to  that  extent  the 
market  may  be  characterized  as  still  un- 
settled. Each  transaction  is  a  law  unto 
itself,  price  depending  upon  the  individual 
buyer's  skill  as  a  negotiator  and  the  de- 
sirability of  his  business.  Influences  from 
outside  of  the  automotive  industries  make 
for  cons  derably  quickened  eagerness  on  the 
part  of  pig  iron  interests  for  orders  from 
automotive  foundries.  In  spite  of  the  cur- 
tailment of  pig  iron  production  to  what  is 
very  close  to  the  irreducible  min'mum,  much 
difficulty  is  encountered  in  finding  consum- 
ing outlets  for  this  output,  due  to  the  con- 
tinued idleness  of  the  building  industry  and 
lack  of  ra  Iroad  demand.  As  a  result  of  this 
condition,  automotive  consumption  is  re- 
ceiving far  more  attention  than  it  formerly 
did,  and  every  pig  iron  market  letter 
stresses  the  resumption  of  automotive  buy- 
ing as  a  market  prop.  The  truth  of  the 
matter  is  that,  with  structural  steel  opera- 
tions on  a  basis  of  14  per  cent  of  capacity, 
railroads  and  shipbuilders  out  of  the  mar- 
ket, and  miscellaneous  demand  very  light, 
the  automotive  industries  are  not  only  the 
largest  but  almost  the  only  representative 
buyers  in  the  market,  and  this  in  spite  of 
the  fact  that  automotive  production  has  not 
yet  attained  anything  like  its  normal  stride. 
That  automotive  purchasing  agents,  in  full 
consciousness  of  their  orders  furnishing  the 
stop-gap  in  this  period  of  transition  for  the 
iron  and  steel  industry,  proceed  with  pru- 
dent regard  for  this  condition  is  only 
natural. 

Pig    Iron.— Middle    Wi    I     lutomotive    foun- 
dries,   I,,-,  .ins,    of   online  ed    labor  I 

i  i lei  tig     omi  ■■■  hal    more    iron 

Tin      Foi  is    offering 

. 
contracts  for  Ford  castings. 

dry   is    to   say   thai    bids  ol 
being    list  i  ni  d    to. 
Steel.— Somewhat    more    activity    In    auto- 
noted       Four  cents  as   the 
basis   for    No.    28    black    is   chleflj     used  a 
level    ti" 
ordei    i ipete   for    whal 

eolll-l'oll,      : 

nstated     orders        No  tve     new 

i     □   far. 

Alumlnun  appear     still     to     be 

ofl 
Copper.      I  further 

Tin. 
extent,    In     Ni  ■ 

Lead.      i  now    fully 

■  al  Ion. 
Z'nc.     ,  dull. 
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Bank  Credits 

Written  exclusively  for  AUTOMOTIVE 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


NEW  YORK,  March  24— There  was 
scarcely  any  trace  of  last  week's  shift- 
ing of  funds  incident  to  the  income  and 
excess  profits  tax  payments  in  the  week- 
end bank  statements,  nor  was  there  any 
outstanding  feature  in  the  money  mar- 
ket which  could  be  ascribed  to  the  oper- 
ations on  March  15.  On  the  other  hand, 
there  was  an  easier  tone  in  the  money 
market,  especially  after  the  first  two 
days  of  the  week.  Call  money  ranged 
from  6  per  cent  to  7  per  cent  with  7 
per  cent  as  the  renewal  rate  all  week, 
but  with  the  bulk  of  the  business  in  the 
latter  part  of  the  week  done  at  6  per 
cent.  On  Monday  of  this  week  the  re- 
newal rate  dropped  to  6%  per  cent,  the 
lowest  renewal  rate  since  the  latter  part 
of  January.  While  there  was  a  relaxa- 
tion in  time  money  rates  the  supply  was 
not  plentiful.  Rates  dropped  to  6%  per 
cent  to  7  per  cent  for  all  maturities  up 
to  5  months,  and  6%  per  cent  to  6%  per 
cent  for  6  months'  paper.  The  shorter 
maturities  were  in  greatest  demand. 
The  return  of  funds  to  the  banks  follow- 
ing the  tax  payments  is  said  to  have  been 
partially  responsible  for  the  easing  of 
rates. 

The  improvement  made  in  the  reserve 
ratio  of  the  Federal   Reserve  Banks  as 
a  whole  is  greater  than  the  figures  show 
in  view  of  the  new  method  used  in  cal- 
culating the  deposits.    The  ratio  of  total 
reserves    to    net    deposits    and    Federal 
Reserve     note     liabilities     combined     in- 
creased  from    50.9    per   cent   to    51    per 
cent    (on  the   old  basis  of  figuring   this 
51    per    cent   would    be    about    52%    per 
cent) .    The  ratio  of  gold  reserves  to  Fed- 
eral  Reserve  notes   in  circulation,   after 
setting    aside    35    per    cent    against    net 
deposits,  increased  from  59.9  per  cent  to 
60.6    per    cent.      These    increases    were 
caused   largely  by  a    decline   in   net  de- 
posits of  $180,905,000  and   a   decline   in 
Federal  Reserve  note  circulation  of  $42,- 
960,000,    and    by    increases    in    gold    re- 
serves of  $18,133,000   and  cash  reserves 
of   $17  365,000.      Federal   Reserve    notes 
in  circulation,   at  $2,962,880,000,  are   at 
the   lowest  figure   since    Feb.   13,   1920, 
and  are   $442,000,000  below  the  amount 
shown  in  the  Christmas-week  statement. 
The   decline   in   rediscounts   is    an   addi- 
tional sign  of  increasing  strength.     Re- 
discounts decreased  $143,500,000  and  are 
down    $506,000,000   from   the    December 
high.       Total    earning     assets     declined 
38,097,000. 

Reports  from  the  steel  industry  con- 
tinue to  show  decreasing  output.  The 
U.  S.  Steel  Corp.  is  working  at  about 
45  per  cent  of  capacity  as  against  60 
per  cent  the  week  before,  and  the  inde- 
pendents are  said  to  be  working  at  from 
15  per  cent  to  25  per  cent  of  capacity. 
The  whole  industry  is  working  at  a  rate 
to  produce  about  16,000,000  tuns  of  steel 

,    year,    far   below    the    rate   for 
recent  years  but    17    pi  '-■  than 

during  the  lean   year  of   1908.     On  the 

other   hand  there  is  said  to  be  a  percept- 
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ible  increase  in  the  demand  in  the  trade. 
Wholesale  prices  are  still  tending 
downward.  Dun's  reports  show  that  for 
the  forty-fifth  consecutive  week  whole- 
sale prices  of  commodities  have  a  down- 
ward trend.  Last  week  there  were  77 
reductions  out  of  101  revisions  of  whole- 
sale prices;  the  week  before  there  had 
been  59  out  of  81.  This  is  in  line  with 
the  reports  of  slow  recovery  in  the 
West,  where  the  buying  power  of  agri- 
culturalists is  still  at  a  low  ebb  in  view 
of  low  prices  received  for  farm  products. 
The  Western  mail-order  houses  reflect 
this  in  their  reports  for  the  first  two 
months  of  the  year.  One  of  the  largest 
mail-order  houses  in  the  country  reports 
February  sales  of  50.35  per  cent  less 
than  for' February,  1920,  and  10  per  cent 
less  than  for  January  this  year.  The 
two  months  sales  are  reported  to  be 
48.69  per  cent  less  than  for  the  corre- 
sponding period  of  a  year  ago. 

Revised  figures  for  the  cotton  produc- 
tion of  1920  as  given  by  the  Census 
Bureau  may  explain,  together  with  the 
trade  reaction  and  the  decreased  con- 
sumption at  home  and  abroad,  the  pres- 
ent   stagnation    in    the    cotton    industry. 
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Republic  Truck  Shows 

Deficit  of  $344,564 

NEW  YORK,  March  22— The  annual 
report  of  the  Republic  Motor  Truck  Co. 
for  the  year  ended  Dec.  31,  1920,  shows 
after  expenses,  interest  charges  and  ad- 
justment of  inventory  values,  etc.,  a 
deficit  of  $344,564. 

The  consolidated  income  account  of 
Republic  Motor  Truck  Co.,  Inc.,  and  Re- 
public Truck  Sales  Corp.  for  the  year 
1920  is  as  follows: 

1920 

<  ,  ...$i-  ;        i 

Manufacturing    costs lJ. 793. 001 

Balance $2'269'406 

Other     income ZbK.iuo 

Total  income 'HSl'SS! 

ises,   interest,   charges,    etc...     2.D.-I-444 

Net  profit ••■■       *§jjt'lf! 

Prov.  for  l.os.  stork  and   in.   adj...        903. i 4b 

*3«-|« 

Preferred     dividends bu,b.i* 

Total  deficit .,$-nli-«nii 

Profit   and   loss    surplus $l,»U8,sut> 

BARLEY  MOTORS  LOSES  SUIT 

KALAMAZOO.  MICH.,  March  18— A. 
C.  Barley,  president  of  the  Barley  Motor 
Car  Co.,  has  been  denied  a  motion  for 
a  new  trial  in  the  suit  brought  against 
him  by  the  American  National  Bank,  of 
Nashville,  Tenn.  Judge  George  V. 
Weimer,  of  the  Kalamazoo  County  Cir- 
cuit Court,  filed  the  opinion.  The  plain- 
tiff brought  suit  to  recover  the  contract 
pi-ice  on  certain  automobile  frames  sold 
the  Barley  Motor  Car  Co.  and  won  the 
case. 

CORRECTION 

A   typographical  error   in    AUTOMOTIVE 

Industries  last  week  was  responsible  for 
the  -'atement  that  W.  A.  Ryan  is  gen- 
eral manager  of  the  Ford  plant.  Ryan 
manager,  which  position 
he  has   held    several    years. 


Dunlop  Tire  &  Rubber  Corp.  of  Amerca 
has  placed  a  S6.00U.0O0  mortgage  on  its 
Buffalo  plant  with  the  Fidelity  Trust  Co. 
The  plant  is  about  90  per  cent  completed 
and  will  have  a  capacity  of  about  12.500 
tires    daily. 

Times  Square  Auto  Supply  Co.,  Inc., 
shows  net  profits  for  1920  as  110,831  after 
preferred  dividends  and  depreciation.  In- 
ventory is  placed  at  S4.178.605  after  writing 
off  a  depreciation  of   $919,000. 

Kelsey  Wheel  Co.  reports  gross  sales  of 
$25,200,913  for  1920  and  net  operating  profits 
of  $3,325,804.  Net  profits  for  the  year  after 
depreciation.  Federal  taxes  and  fixed 
charges  were  $1,916,008.  President  Kelsey 
said  the  net  profits  were  the  largest  the 
company    has   ever   shown. 

International  Body  Corp.  of  Newark,  N.  J., 
has  been  placed  in  receivership  on  applica- 
tion of  two  former  officers  of  the  company. 
who  say  that  the  company  never  began  to 
function  in  the  making  of  automobile  bodies. 
The  company  was  organized  with  a  capital 
of  $1,000,000.  The  bill  of  complaint  fixes  its 
assets  at  $3S,000  and  its  unsecured  liabili- 
ties  at    half   that   amount. 

American  La  France  Fire  Engine  Co.  de- 
clared the  regular  quarter'.y  dividends  of 
2V4  per  cent  on  the  common  and  1%  per 
cent  on  the  preferred  stock.  The  common 
is  payable  May  16  and  the  preferred  April  1. 
The  company's  balance  sheet  shows  total 
assets  of  (8,574,594,  with  a  surplus  of 
$1,405,010. 

Parish  &  Bingham  Corp.  reports  net 
sales  for  1920  as  $9.12S,443;  cost  of  sales, 
depreciation,  etc.,  $9,089,S14;  manufacturing 
profit.  $38,629;  selling,  general  and  adminis- 
trative expense,  $203,492;  deficit,  $164,863; 
other  charges.  $192,726;  deficit,  $357,589; 
dividends.  $450,000;  deficit.  $807,589;  previ- 
ous surplus,  $3,139,952;  total  surplus,  $2,- 
332.363.  The  balance  sheet  shows  total  as- 
and  liabilities  of  $5,686  770. 
Jordan  Motor  Car  Co.  has  declared  a  reg- 
ular quarterly  dividend  payable  March  31  to 
stockholders  of  record  March   18. 


COURT  STOPS  REYNOLDS  SALE 

MT.  CLEMONS,  MICH.,  March  23— 
The  Circuit  Court  of  Macomb  county  has 
declined  to  confirm  the  sale  of  the  assets 
of  the  Reynolds  Motor  Truck  Co.  by 
Charles  J.  Reimold,  the  receiver,  to 
Charles  M.  Kennan,  for  $26,250.  Ken- 
nan  operates  a  garage  in  this  city.  The 
report  filed  with  the  court  stated  that 
the  bid  of  Kennan  was  the  only  one 
received  but  it  was  held  by  the  judge 
to  be  inadequate  and  it  is  understood 
that  since  that  time  Reimold  has  been 
able  to  get  offers  from  two  other  per- 
sons who  would  be  willing  to  buy  the 
property. 

WASHINGTON    OFFICERS    CHANGE 

SPOKANE,  WASH.,  March  21— John 
B.  White,  president  of  the  Washington 
Tire  &  Rubber  Co.  has  resigned  and  J.  L. 
Bowling,  who  was  vice-president,  has 
been  selected  to  succeed  him.  Roy 
Hayes,  a  Wavorly  farmer,  has  been 
elected  a  trustee  to  fill  the  vacancy 
caused  by  White's  retirement.  The  com- 
pany has  not  been  in  operation  for  sev- 
eral  months 
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Men  of  the  Industry 


Harvey  J.  Woodard  has  resigned  as  vice- 
president  in  charge  of  sales  of  the  Republic 
Rubbei  Corp.  of  Youngstbwn,  Ohio,  and  .is 
president  of  the  Canton-Blackstone  Co.  of 
Canton,  Ohio,  its  affiliated  subsidiary- 
Woodward  went  to  Youngstown  in  1917  to 
take  charge  of  sales  of  the  Repub'.ic  Rub- 
ber Corp.  Previous  to  joining  the  Republic 
corporation,  Woodard  was  with  the  Knight 
Tire  Co.  of  Canton,  Ohio,  as  sales  manager 
and,  prior  to  that  time,  twelve  years  with 
the  Diamond  Rubber  Co.,  serving  from  1903 
to  1912  as  their  district  sales  manager  in 
New   York. 

Paul     Fitzpatrick,    who    has    been    a    vice- 
president    of  the   General   Motors    \ 
Corp.,  has  resigned  to  becomi 
of   the  General   Motors   Export   Corp.       Fitz- 
.    i  Continental  Guaranty  t  '<>    to 
go  with  General   Motors  and  played  a  prom- 
inent   part  in  the  organization  of  the    \.o     pi 
rporation.        He    is    regarded    as    an 
in  financing  of  automobile  time  sales. 
Be  recently  returned  from  a  tour  of  inspec- 
tion   of   the    Acceptance    Corporation's    offices 
It    is    understood    that    several 
among  the  officers  of  the  A.cci  ptam  i 
Ion   will  be  announced  after  a  meet- 
ing this  week. 

Henry   W.    Uhl   has  severed  his  connection 

.inn    Magneto    Corp..    Brook- 

lyn,   effective  April  1.     Ohl's  activities  were 

centered    chiefly    upon    the    Eisemann    mag- 

nerator   for   4-cylinder   engines,    also 

automatic    advance    typo    magneto. 

i  connected  with  the  engineering 

staff  of   the   corporation   since   October,    1916 

L'hl   has  not   made  any  statement   in   regard 

to  his  future  plans. 

Walter  F.  Graham  has  resigned  as  metal- 
lurgist with  the  Spicer  Mfg.  Co.,  Plainfield, 
N  .1..  and  is  now  associated  with  the  Henri 
Souther  Engineering  Co.,  consulting,  metal- 
lurgical and  inspecting  engineers,  t  I 
Conn.  Graham  was  form. 
with  the  late  Henry  Souther  as  metallurgist 
Etc  Bi     ring     Co 

i  ntly    with    the     Fi  M  o     Pound]  i     & 
■i.l   i  he    Ingersoli-Rand    i  !o 
Herbert    W.    Bonnell.    g<  m 

distribu- 
tor of  the   Kissel  in  Wisconsin,  has  resigned 
e-presldent  and 
general    manager    of    the    Wl'llam     F.    Sims 
Milwaukee,  State  distributor 
of   the   Lincoln.     Bonnell   was  for  Hi 

i    Mitchell   Automobile  Co    of 
Milwauki  e,    going    to  Kar    <  !o. 

Arthur  E.  Swanson.  organization  and  effl- 

■  1     and     will 
1 
Akron.     E  an   ol    the 

School   ,  of    Northwest 

rig   thi    war  he  Bervi  i 
pi  n    for    the    United    S 

tor  for  the 
Federal    War   Trade 

William     C.     Jenkins     of      New     York      has 

Wis,    in    the 
advertising     dlrectot         Hi  tot      twelve 

Magazine."     Boston,     and     prevlou 

in      Wis- 

W.    R.    Melcher,    formerly    Eastern    rcprc- 
has    re- 
in  his   first   love,    C    A     81 


Waupun.  Wis..  with  whom  he  was  associ- 
ated during  1918-19.  Melcher  will  act  in 
the  capacity  of  special  jobbers'  service  rep- 
resentative on  Shaler  vulcanizers  and  in 
Shaler   road-lighter. 

Alfred  Reeves,  general  manager  of  the  Na- 
tional Automobile  Chamber  of  Commi  rci 
will  address  the  Pittsburgh  Automotive 
Association  on  March  31  and  the  Philadel- 
phia Automobile  Dealers  Association  on 
April  1..  The  subject  in  both  cities  will  be 
"1921  Prospects  for  the  Automotive  Indus- 
try." 

L.  G.  Meldram,  who  has  had  wide  experi- 
iii  the  motor  truck,  passenger  car  and 
export  fields,  has  been  appointed  general 
iger  of  tii.'  Trailer  Maufacturers  Asso- 
ciation, to  succeed  II.  W.  Perry,  who  re- 
signed. Perry  has  not  announced  his  plans 
for  the  future. 

E.  J.  Thomas  has  been  named  private 
secretary  to  Vice-President  and  Factory 
Manager  P.  W.  Litchfield  of  the  Goodyear 
Tire  &  Rubber  Co.  of  Akron.  He  sin. 
George  Miley,  who  is  assigned  as  registrar 
at  the  Goodyear  Industrial  University  for 
employees. 

Edward  J.  Waltzer  has  been  elected  presi- 
dent of  the  Wisconsin  Tool  &  Supp'.y  Co., 
Milwaukee,  following  his  acquirement  of  the 
major   interest   in   the   business,    in   which  he 

is  I.,  en  ;1  stockholder  since  early  last  fall. 
William  11.  Lawton  continues  as  vice-presi- 
dent   and    chief    engineer. 

C.  S.  Heimbauch  has  been  appointed  man- 
ager  of  the  Des  Moines  branch  of  the  .1.  1. 
Case  Plow  Works  Co.  Me  has  been  identi- 
fied with  the  implement  bu  siness  since  1  S:> 7 . 
in  recent  years  being  sales  manager  of  a 
Kansas  City  business  in  which  he  had  a  part 
interest. 

H.  C.  Walker,  managing  director  of 
Hooper  &  Co.,  Ltd.,  of  London,  returned 
to  England  Tuesday  after  a  short  stay  in 
this  country,  during  which  be  investigated 
the  prospect  for  the  sale  of  English-built 
automobile    boi 

James  W.  Brooks  has  resigned  as  educa- 
tional director  of  the  Federal  Highway 
Council  and  will  maki  motion  pictures  vis- 
ualizing educational  problems  and  indus- 
trial progress,  associated  with  him  will  be 
John   w.    Wierk,   formerly   of   Brooklyn. 

R.  G.  Hendricks,  who  was  connected  with 
the  King  Motor  Car  Co.  under  tin-  "id 
■  't-r  and  who  was 
retained  i>y  Charles  Finnegan  when  he  pur- 
chased iln  I  has  resigned.  Hen- 
dricks  has   not    announced    future    plans. 

James    J.     Harrington     of    Cincinnati    has 
i     nil     foreign 
branches  of  the   Ford  Motor  Co.,  with  head- 
quarters    in     London,     England 

Lndersot        Who    resigned    re,  i  Hi  I  v 
Ward    H.    Marsh    lias    been    appointed    sales 
i  -        er     of     the      Lincoln 
Car    ' ',,  ,    Detroit,    resigning   as   adver- 
tising   manager    of     the     Burroughs 
Machine   Co.    to   take    the   position. 
W.    E.    Finnigan    lias    resigned    at 

i  in     i  lray-1  'on     m 
Ltd     I  !hat  Ic  hi    '  'ii'  •  and   Is  now    g<  neral  dl- 
i1 1       Mi,       Etuggli        Motor 
i  Lorn  i  int. 

Carl  W.   Bettcher  lie    bei  "  appo 
■i 
Conn      lie  will  give  his 
1 1     &    G.    die-head 


Fred  McCarthy  has  resigned  as  sales 
engineer  with  the  Jennings  Corporation  to 
join  the  C.  C.  Merz  Sales  Co.,  Pittsburgh 
distributors   of  H.   C.   S.   cars. 

Fred  W.  Cederleaf  has  resigned  as  chief 
engineer  of  the  Sparks- Withington  Co.  to 
join  tlie  Ziegler  Mfg.  Co.,  Alexandria,  Ind., 
as   works  manager. 

Harry  E.  Marshall  has  been  appointed 
I  'ncitie    Coast   1  Mueller 

and  and  will  maintain 
offices    in    San    Francisco. 

H.  M.  Carroll  has  been  appointed  adver- 
tising and  sales  promotion  chief  of  the 
Remy  Electric  Co.  He  was  formerly  con- 
nected   with   the   Hyatt  Roller  Bearing    Co. 

A.  H.  Heller,  metallurgical  engineer,  has 
become  a  partner  in  the  Day  Company  of 
Washington    and    San    Francisco. 


Stewart  Manufacturing 

Shows  Slight  Decrease 

CHICAGO,  March  18— Profits  of  the 
Stewart  Mfg.  Co.,  of  which  95  per  cent 
of  the  stock  is  owned  by  the  Stewart- 
Warner  Speedometer  Co.,  showed  a  de- 
crease during  the  year  ended  Dec.  31, 
1920.  In  the  previous  year  operating 
profits  totaled  $349,736  and  in  the  past 
year,  $272,897.  Dividends  were  smaller, 
however,  during  the  year  just  ended  and 
there  was  a  material  reduction  in  the 
provision  for  Federal  taxes,  this  result- 
ing in  a  surplus  for  the  year  of  only 
$2  000   less   than  for  the   year  previous. 

The  income  account  with  comparisons 
is  as  follows: 

1920  1919 

Operating     profits     $272,897  $349,736 

Provided  for  Federal  taxes     36,810  83,811 

Preferred   dividend    20,974  33,810 

Common   dividend 180,000  195,000 

Surplus    for   year 35,113  37,115 


Withdraw  Junker  Planes 

from  Air  Mail  Service 

WASHINGTON,  March  22,  1921— 
All  Junker  planes  owned  by  the  Post 
Office  Department  have  been  withdrawn 
from  service  and  under  the  recommen- 
dations of  a  special  committee  investi- 
gating numerous  accidents  to  these  ma- 
chines while  in  flight,  will  be  thoroughly 
tested  at  the  McCook  Aviation  Field, 
Ohio.  The  committee  which  conducted 
an  inquiry  into  the  recent  fatality  at  La 
Crosse,  Wis.,  consisted  of  Major  McCord, 
in  charge  of  the  Army  Air  Service  offices 
at  Chicago,  John  A.  Jordon,  superinten- 
dent of  construction,  Air  Mail  Service  of 
the  Post  Office  Department,  and  Ran- 
dolph G.  Page,  chief  pilot. 


EDWARD  LISLE,  SR.,  DROWNED 

Edward  Lisle  Sr.,  founder  of  the  Star 
and  Briton  motor  companies  at  Wolver- 
hampton and  a  pioneer  British  automo- 
bile builder,  was  drowned  recently.  He 
was  69  years  old.  Ho  is  said  to  have 
suffered  from  insomnia  as  a  result  of 
business  worries.     Lisle   w, 

i  ■  and  introduced  a   liritish  copy 

of   tlie    Benz    3  en   small 

le,  who  was  one  of 

type  <<(   Englishmen,   was  much 

i  dl. 
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Calendar 


April  3-9 — Denver,  Annual  Auto- 
mobile  Show,   Auditorium. 

April  4-9— Seattle,  Annual  Auto- 
mobile Show.  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 


FOREIGN   SHOWS 

April,  1921— Sofia,  Bulgaria, 
Tractor  Trials,  under  the 
Bulgarian  Ministry  of 
Agriculture. 

Apr.  20 -May  5  —  Mexico  City. 
Mexican  Automobile  Show, 
National  Theatre  Bldg. 

May  28,  1921  —  Czecho-Slovak 
International      Automobile 


Exposition     of    Cars, 
■  Trucks,    Tractors,    Motor- 
cycles     and      Equipment. 
Prague. 

May  28-June  8— International 
Automobile  Exhibition, 

Basle,   Switzerland. 

June,  1921— Reykjavik,  Iceland. 
Agricultural  Exhibition- 
Agricultural  Machinery- 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

Oct  5-16— Paris,  France,  Paris 
Motor  Show,  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
]' Automobile,  51,  Rue  Per- 
goISse,  Paris. 

Nov  4-12  —  London,  British 
Motor  Show,  Society 
Motor   Mfrs.    and    Traders. 


CONVENTIONS 

May  4-7  —  Cleveland,  National 
Foreign   Trade   Council. 

May  17-19— Buffalo.  Convention 
of  Factory  Service-  Mana- 
gers, Auspices  of  Service 
Committee,  N.  A.  C.  C. 

May  24-28  —  West  Baden.  Ind.. 
Summer  Meeting  Society 
of  Automotive  Engineers. 
West  Baden  Springs  Hotel. 

Oct.  12-14.  1921 — Chicago 
Twenty-eighth  Annual 
Convention  National  Im- 
plement &  Vehicle  Ass'n. 


June    18— V  n  i  o  n  t  o  w 
Speedway  Events. 


March  24,  1921 


July    25 — Grand    Prix,    Le    Mans. 
Labor    Day — Uniontown,    Pa., 
Autumn  Classic. 

S.  A.   E.   MEETINGS 

Buffalo  section— April  19— Paper 
on  "Carbureter  Perform- 
ance," by  F.  C.  Mock. 

Dayton  section — May  3. 

Metropolitan  section — April  14 
— Paper  on  "Dow  Grade 
Fuel  Carburetion,"  by  A. 
H.  Beach. 

Minneapolis  section  —  April  6  — 
Discussion  of  repair  equip- 
ment. 

Washington  section — April  1 — 
Aeronautical  Engineering 
Session. 


Importers  Organize 

in  Mexican  Capital 

(Continued  from  page  674) 
and  of  $100  for  associate  members,  were 
fixed,  with  $50  monthly  dues  for  the 
active  and  $25  for  the  associate.  The 
association  is  controlled  by  a  board  of 
directors  elected  for  two  years,  with  a 
general  manager  named  each  month  to 
carry  out  the  plans  and  instructions. 

An  annual  automobile  show,  automo- 
bile tours  of  the  republic,  and  truck  and 
tractor  demonstrations  in  the  agricul- 
tural sections  of  the  republic  are  among 
the  plans.  The  new  association  is  a 
member,  by  virtue  of  the  American 
firms  on  its  rolls,  of  the  American  Cham- 
ber of  Commerce  in  Mexico,  and  of  the 
Association  of  Chambers  of  Commerce 
of  Mexico.  The  president  of  the  asso- 
ciation, Carlos  Wille,  at  the  first  meet- 
ing named  committees  on  associate 
memberships,  on  a  monthly  publication, 
on  good  roads,  tours  and  shows,  and  on 
legislation  and  statistics. 

Mexico  City  firms— the  active  mem- 
bers of  the  association — are  listed  as 
follows: 

National  Auto  Importing  Co..  Moore  & 
Cummings,    R.    Lo  l"'"']"V',  ? 

Schuckerl  Werke,  Mohler  &  I  <■  - 
,  jres  ors  Co..  Intern 

mei Pei       M     or  I     les  Co.,    I     M 

quez     Plana    .\    Mii-aiu-nt.   B.   Estadea  i 

[OtOl     Co.,     Com] Antomotn/. 

Mexii  \7.rar- 

raga   &    Copeland,    Mayfleld     i.uto   Co.,    1- .   J. 
,    [nc. 

Because    of   the    extensive   road-build- 
ing program  which  has  been  inaugurated 
the   new    government   of   Mexico,  the 
lartment     of     Communications     and 
Public    Works,    and    the    Department   of 
elopment,  are  interested  in  the  new 
association,  and  have  applied    for  mem- 
hip,   at   the    same   time   offering   all 
facilities  of  the  government  for  the  aid 
of  the  association  in  its  program  of  auto- 
mobile shows,  truck   and  tractor  demon- 
strations and  road  building.    The  balance 

hand-    of  mainly   Ann 

and    Germans,    but    all    the    newsp 
express    the    hope    thai     more     Mexican 
business   men   will   come   into   the   asso- 
ciation by  taking  up  agencies. 


WILLYS'  COAST  HOME 
BOUGHT  BY  CHRYSLER 

DETROIT,  March  18— Announce- 
ment has  been  made  in  Toledo  that 
John  N.  Willys  has  sold  his  home 
site  at  Pasadena,  Cal.,  to  Walter 
P.  Chrysler  for  a  sum  approximat- 
ing $200,000.  Chrysler  is  execu- 
tive vice-president  of  the  Willys 
Corporation. 


British  Exports  Gain 

as  Imports  Decline 

LONDON,  March  10  (Special  Corre- 
dence) — British  automobile  imports 
for  January  numbered  513  cars  and  364 
ear  chassis,  and  1095  trucks  and  truck 
chassis.  These  were  valued  at  approxi- 
mately $686,390,  $624,410,  and  $900,000 
respectively.  Parts  imports  were  valued 
at  $2,782,340.  Tractor  imports  valued 
at  $742,145  compared  with  imports  of 
$566,285  for  January,  1920.  Tire  im- 
ports were  valued  at  $1,545,610,  a  de- 
crease from  $1,757,990  in  January,  1920. 
In  every  case  but  tractors  imports 
showed  a  marked  falling  off. 

Automobile  exports  for  January  in- 
creased in  value  from  $459,445  in  Janu- 
ary, 1920,  to  $1,588,805  for  January, 
1921.  Car  chassis  exports  increased 
from  $405,000  to  $910,965.  Truck  ex- 
ports also  showed  large  increases  over 
January,  1920.  Parts  exports  showed  a 
gain  from  $1,697,420  in  1920,  to  $3,539, 
275  in  1921.  Tractor  exports  totalled 
$725,115  as  compared  with  $106,805  in 
1920.  Tire  exports  fell  off  from  $2,379,- 
730  in  1920,  to  $1,758,360  in  the  current 
year. 

$6,000,000  FOR  LOUIS!  VN  \  ROADS 
NEW  ORLEANS,  March  21— Approxi- 
mately $6,000,000  of  Federal,  State  and 
loeal    funds    are    available    for    highway 

action  in  Louisiana  this 
aenl  of 
the  b  the  Depart- 

ment  of   Agriculture,   on  a  basis   of  in- 
formation compiled  from  reports. 


Nineteen  Cars  to  Race 

for  Grand  Prix  Trophy 

PARIS,  March  19— Entries  for  the 
French  Grand  Prix  321-mile  race  have 
now  definitely  closed  with  a  total  of  19 
cars  representing  France,  England,  Italy 
and  America.  The  competitors,  together 
with  the  names  of  the  drivers  so  far  as 
they  are  known,  are  as  follows: 

1   Ballot Jean  Chassagne 

Hot   Ralph  de  Palma 

3  Ballot     

4  Ballot     

5  Fiat    Louis  Wagner 

<;   fiat   Pietro  Bordino 

7  Fiat Ferdinamlo  Minoia 

x   Sunbeam    Rene  Thomas 

9   Sunbeam    Andre   Boillot 

10  Talbot    •  >ario  Resta 

11  Talbot    K.  Ijee  Guinness 

L2   Talbot-Darracq   Zobrowski 

13  Talbot-Darracq    Seagreave 

li    Talbot-Darracq    H.   J.  Cooper 

15    M.i  this     

1  6    I  luesenberg Albert  Guyot 

1 7    I  luesenberg    Inghibert 

1  ^    I  luesenberg Tom  Milton 

1 9   Duesenberg    Eddie    Hearne 

All  cars  in  the  race  are  limited  to  a 
piston  displacement  of  183  cu.  in.,  with 
a  maximum  weight  empty  of  1763  lb. 
Eight  in  line  engines  will  predominate, 
having  been  adopted  by  Ballot,  Sunbeam, 
Talbot,  Talbot-Darracq  and  Duesenberg. 
The  Italian  Fiats  have  four-cylinder  en- 
gines, but  experiments  are  being  carried 
■  out  with  eights  in  line. 

The  number  of  starters  is  lower  than 
was  expected,  this  being  due  in  a  large 
measure  to  the  high  entry  fees  fixed  by 
the  Automobile  Club  of  France.  The  fee 
for  a  single  car  is  15.000  francs,  while 
the  Duesenbergs  which  came  in  after 
January  1  had  to  pay  double  fees,  or  86,- 
ooo  francs  for  a  team  of  four  cars. 


TO    HOLD    OLYMPIA   TRUCK    SHOW 

LONDON,  March  I— (Special  Corre- 
al, nee)  -  The  date  of  the  1921  pass- 
enger car  show  at  Olympia  has  been 
fixed  for  Nov.  1  to  12.  Thus  it  will  not 
clash  with  the  Paris  salon  in  October, 
nor   the  Brussels  show  in   December. 
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Why  the  French  Automobile 
Production  Program  Failed 

Two  years  ago  France  was  talking  of  producing 
200,000  motor  cars  annually.  Now  the  industry  is  in 
a  state  of  near-collapse.  Here  is  a  review  of  the 
events  of  the  period  between  the  talk  of  large  pro- 
duction and  the  survival  of  the  fittest. 

By  W.  F.  Bradley 


NO  French  automobile  factory  has  lived  up  to 
the  production  program  mapped  out  at  the 
end  of  the  war,  while  prices  fixed  at  that  pe- 
riod have  not  even  approximately  been  adhered  to. 
In  looking  back  over  the  period  of  28  months,  it  is 
amazing  that  so  many  errors  should  have  been  made 
in  the  time  required  to  get  into  production,  in  the  cost 
price  of  cars,  in  the  possibility  of  the  home  and  for- 
eign markets,  and  in  the  general  conditions  that  would 
prevail  and  influence  the  automobile  industry. 

It  was  estimated  that  the  production  capacity  of 
the  French  automobile  factories,  as  enlarged  under 
the  war  program,  was  2<>0,000  cars  per  annum.  This 
estimate  was  never  explained  in  detailed  reports  of 
factories,  but  it  is  known  that  many  war  equipment 
factories  planned  automotive  production  that  have 
never  really  entered  the  business. 

At  least  three  firms,  Citroen,  Renault  and  Berliet. 
had  production  possibilities  of  100  cars  per  day,  or 
each  of  them  the  ability  to  meet  the  requirements  of 
the  whole  of  France  on  the  pre-war  standard. 

Six  others,  Panhard,  Darracq,  De  Dion  Bouton, 
Clement  Bayard,  Lorraine-Dietrich  and  Peugeot,  had 
production  facilities  for  at  least  10  cars  per  day,  thus 
making  a  total  for  nine  firms  of  108,000  cars  per 
annum.     There  are  numerous  factories  not  referred 


to  here  which  announced  indefinite  programs  based 
upon  war  equipment  factories.  Also  there  are  other 
automobile  factories  in  France  which  did  not  an- 
nounce definitely  the  production  plans. 

Never  have  the  sales  of  automobiles  in  France  ex- 
ceeded 35,000  a  year,  and,  granting  that  the  sales 
would  be  doubled  after  the  armistice,  this  left  a  large 
number  of  cars  to  be  exported,  if  sold.  French  exports 
never  reached  a  figure  apparently  anticipated  in  the 
disposal  of  this  production. 

These  figures  never  have  been  reached  by  the  indus- 
try as  a  whole,  or  by  any  single  firm  in  the  trade. 
Citroen  united  his  workers  a  few  days  after  the 
armistice  and  informed  them  that  they  must  expect 
short  time  for  a  few  months,  but  by  the  following 
March  he  guaranteed  that  they  would  be  working  on 
the  same  basis  as  during  the  busiest  days  of  the  war. 
Instead  of  this,  Citroen  was  not  in  production  until 
a  year  later,  and,  although  he  has  been  more  success- 
ful in  carrying  out  his  plans  than  any  others,  he  has 
never  touched  the  100-car-a-day  figure,  and  is  not 
likely  to  attain  it  in  the  immediate  future.  Probably 
the  highest  figure  attained  has  been  75  cars  per  day, 
which  constitutes  a  record  for  France;  depression  set- 
ting in,  this  had  to  be  cut  within  a  few  weeks. 

At  the  present  time,  despite  the  enlarged  manufac- 
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turing  facilities,  the  output  of  automobiles  is  not  as 
high  as  immediately  before  the  war.  This  means  that 
the  factories  are  all  working  well  within  50  per  cent  of 
their  possibilities;  in  certain  cases  the  production  is  not 
more  than  15  per  cent  of  the  capacity.  The  weeding  out 
process  proceeds  slowly  and  is  causing  a  minimum  of  dis- 
turbance in  the  industry,  for  the  French  factories,  not 
being  so  highly  specialized  as  those  of  America,  it  is  an 
easier  matter  to  get  into  other  classes  of  production 
where  the  depression  is  less  severely  felt. 

Renault  is  a  pretty  good  example  of  this,  for  the  auto- 
mobile, truck  and  tractor  business  being  insufficient  to 
keep  the  works  in  full  operation,  he  is  now  producing 
small  tools,  chains,  jacks,  hoists,  change  speed  mechan- 
isms, factory  transmissions  and  stationary  motors.  Ber- 
liet  is  another  big  factory  having  had  to  convert  to  other 
lines  of  production,  among  these  being  railroad  rolling 
stock.  The  French  automobile  factories  not  being  big, 
as  judged  by  American  standards,  and  the  fact  that  they 
had  connections  with  other  branches  of  engineering,  or 
were  able  to  convert  with  a  fair  amount  of  facility  to 
other  lines,  has  helped  to  attenuate  the  crisis  in  a  con- 
siderable measure. 

At  the  present  time  numbers  of  firms  are  merely  living 
on  the  edge  of  the  automobile  business,  and  holding  on 
to  the  industry  in  a  precarious  manner,  although  it  un- 
doubtedly would  be  to  the  benefit  of  all  if  these  firms 
would  drop  out  altogether.  The  French  courts  have 
shown  a  wonderful  leniency,  firms  being  allowed  to  re- 
main in  business  by  arrangements  with  the  creditors, 
whereas  in  other  countries  they  would  have  been  forced 
into  liquidation. 

The  Price  Movement 

France  set  out,  after  the  armistice,  with  the  idea  that 
the  era  of  economical  motoring  was  about  to  break. 
Citroen's  program  was  a  four-passenger  automobile  with 
all  modern  improvements  at  7,950  francs;  Renault  an- 
nounced a  slightly  larger  car,  also  with  electric  lighting 
and  starting,  spare  wheels  and  five-passenger  body,  for 
8,800  francs;  Berliet  promised  a  15-h.p.  complete  car  at 
9,500  francs;  Peugeot  had  a  four-passenger  model  in 
preparation  at  less  than  8,000  francs;  Clement-Bayard 
intended  to  come  into  the  same  class,  and  Lorraine- 
Dietrich  laid  plans  for  a  high-class  six,  on  big  produc- 
tion lines,  which,  it  was  expected,  could  be  sold  for  about 
12,000  francs. 

Not  a  single  program  has  been  realized.  Citroen 
climbed  from  7,950  francs  to  15,900,  and  has  since 
dropped  down  to  14.310  francs;  Berliet  went  from  his 
original  price  of  9,500  francs  to  23,500  francs;  Peugeot 
got  up  to  21,000  for  a  model  which  it  had  been  hoped  to 
sell  at  one-third  this  price;  the  popular  Renault  jumped 
from  8,800  to  22,500  francs.  These  are  but  a  few  typical 
examples,  but  the  same  thing  applied  throughout  the  in- 
dustry, although  certain  manufacturers  displayed  a 
spirit  of  reserve  in  fixing  their  car  prices. 

When  the  first  post-war  automobile  show  was  held  in 
1919,  a  motor  famine  prevailed  in  France.  Although  a 
year  had  elapsed  since  the  armistice,  not  a  single  factory 
had  got  into  regular  production,  and  the  majority  had 
nothing  more  than  sample  models  to  show,  with  very 
faint  hopes  of  being  able  to  deliver  in  less  than  another 
year.  Clients  were  clamoring  for  cars,  and  orders  flowed 
in,  the  show  closing  with  practically  all  manufacturers 
booked  up  for  two  or  three  years  ahead.  Makers  knew 
that  there  was  no  possibility  of  making  deliveries  within 
the  time  limits  they  had  agreed  to,  yet,  with  very  few 
exceptions,  they  continued  to  take  orders.  A  few  of  the 
more  conservative  makers  only  accepted  such  orders  as 
they  knew  they  could  execute,  and  declined  the  others. 


During  this  apparently  prosperous  period  makers 
failed  to  realize  that  they  were  being  fooled  by  dealers 
and  the  public.  Convinced  that  promises  would  not  be 
kept,  the  dealer  who  had  prospects  for  five  cars  placed  his 
order  with  four  different  firms,  intending  later  to  cancel 
with  those  makers  who  did  not  live  up  to  delivery  dates. 
Had  there  been  co-operation  among  manufacturers  this 
danger  could  have  been  averted,  but,  although  the 
French  trade  is  grouped  into  two  powerful  trade  asso- 
ciations, it  was  never  thought  to  get  together  and  verify 
the  validity  of  the  orders. 

Duplicated  Orders 

It  was  not  long  before  manufacturers  realized  they 
had  made  gross  errors  in  calculating  the  cost  of  produc- 
tion, and  in  consequence  prices  began  to  soar  until  the 
peak  was  reached  in  the  spring  of  1920.  The  reasons 
given  for  the  rises  were  the  increased  cost  of  coal  and 
raw  material,  the  8-hour  day  and  the  consequent  reduced 
efficiency  of  labor.  There  is  no  doubt  that  these  had  their 
influence  on  the  production  costs,  but  it  is  equally  certain 
that,  after  the  armistice,  French  makers  established 
their  selling  prices  light-heartedly  and  without  any  real 
knowledge  of  what  it  would  cost  them  to  produce. 

On  the  whole,  the  public  stood  for  the  first  rises  with- 
out much  complaint,  but  when  deliveries  were  not  forth- 
coming at  even  the  higher  prices,  and  in  several  cases  it 
was  announced  that  the  cheap  model  had  been  withdrawn 
and  replaced  by  a  better  and  more  costly  type,  the  storm 
burst.  Legal  action  was  taken  to  compel  manufacturers 
to  deliver  at  the  original  price,  and  in  some  cases  com- 
pensation was  claimed  for  late  delivery.  The  courts  were 
divided,  for  while  some  decided  that  there  had  been 
increases  in  the  cost  of  raw  material  over  which  manu- 
facturers had  no  control,  others  concluded  that  manu- 
facturers ought  to  have  been  able  to  foresee  these  in- 
creases and,  in  any  case,  it  was  they  who  ought  to  bear 
the  consequences  and  not  the  clients.  In  certain  cases 
the  line  of  argument  of  the  judge  was  that  if  there  had 
been  a  decrease  in  the  cost  of  raw  material,  manufac- 
turers would  not  have  voluntarily  dropped  the  price  to 
the  client  and,  consequently,  they  were  not  justified  in 
increasing  it  when  conditions  went  against  them.  Ade- 
quate publicity  was  given  to  the  cases  decided  in  favor  of 
the  manufacturer,  but  not  much  was  allowed  to  appear 
in  print  regarding  the  lawsuits  decided  against  them. 

The  Orders  Disappear 

By  the  spring  and  summer  of  1920  the  public,  as  a 
whole,  was  convinced  that  it  was  being  exploited  by 
French  automobile  manufacturers,  and,  while  some  per- 
sons commenced  legal  proceedings,  others  simply  can- 
celled their  orders  on  the  ground  of  late  delivery.  Nat- 
urally those  dealers  who  had  contracted  for  considerably 
more  cars  than  they  had  ever  hoped  to  get  were  very 
ready  to  take  advantage  of  the  cancellation  clause,  the 
final  result  being  that  manufacturers  who  had  thought 
they  were  booked  up  for  two  or  three  years  suddenly 
found  themselves,  in  June  and  July  of  last  year,  with 
no  genuine  orders  on  their  books. 

Much  as  manufacturers  have  been  criticized  by  dealers 
and  the  public  for  their  actions  during  this  period,  it 
must  be  recorded  that  the  faults  were  not  all  on  their 
side.  While  the  demand  remained  good,  dealers  refused 
to  be  tied  down  by  price  limits,  and  after  getting  cars 
on  the  understanding  that  they  would  be  sold  at  the  pre- 
vailing catalog  price,  they  disposed  of  them  to  the  high- 
est bidder.  The  client  imagined  that  the  maker  was  re- 
sponsible for  this,  and  the  reputation  of  the  entire 
industry  was  damaged. 

Although  purchasers  protested  against  the  actions  of 
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makers,  they  were  not  above  taking  advantage  of  the 
situation.  One  man  of  considerable  local  influence 
threatened  legal  action  if  he  was  not  given  delivery  of 
a  car  at  the  original  price.  To  avoid  a  legal  action,  the 
factory  decided  to  stand  the  loss  on  the  car  by  supplying 
at  the  initial  price.  Within  24  hours  of  getting  delivery 
the  client  sold  the  car  at  a  25  per  cent  increase.  In  this 
case  the  dealer  lodged  a  complaint  with  the  public  prose- 
cutor for  illegal  speculation. 

Move  for  Standardization 

It  always  has  been  difficult  to  get  French  makers  to 
pull  together  on  matters  of  general  policy,  but  even  the 
hopes  of  united  action  which  sprang  up  during  the  war 
have  been  doomed  to  disappointment.  If  tire  and  rim 
sizes  are  excluded,  no  standardization  work  has  been 
done.  Magneto  bases  have  been  made  uniform,  but  this 
was  a  war  measure. 

Eight  important  manufacturers  got  together  in  1919 
to  make  purchases  in  common  and  to  standardize  the 
automobile  industry,  or  at  any  rate  their  particular  por- 
tion of  it.  The  program  was  promising,  and  even  went 
so  far  as  a  cheap  car,  the  various  parts  of  which  would 
be  built  in  the  different  factories  and  assembled  and 
marketed  for  the  benefit  of  the 

entire     group.       Offices     were      

opened  in  the  Champs  Elysees 
and  engineers  set  to  work  to 
adopt  standards,  without,  how- 
ever, paying  any  attention  to 
the  work  which  had  already 
been  done  in  this  direction. 
Some  of  the  engineers  in  this 
group  admitted  that  they  had 
never  heard  of  the  American 
standards  promoted  by  the  So- 
ciety of  Automotive  Engineers. 
This  organization  had  entirely 
disappeared    within    one    year, 


Fluctuations  in   Automobile   Prices   on  the 

French  Market 

Armis-  Jan.,     July,     Jan.,  March, 

tice      1920      1920      1921      1921 

fr.         fr.         fr.         fr.         fr. 

7,950  15,000  15,900  15,700  14,310 


9,500     9,500  18,000  23.500  22,000 


Citroen,  10  hp. 

4-pass 

Berliet,   15  hp. 

4-pass 

Delage,   6   cyl. 

chassis    45,000  55,000  70,000  63,000  48,000 

Renault,  10  hp. 

4-pass 8.800   12,800  22,500  22,500   16,500 

Ford,    4-pass..    10,500  18,000  20,070  15,000  13,900 


medium  four-passenger  car  of  the  European  type  has  to 
contribute  800  francs  per  annum  to  the  state.  In  certain 
districts  the  annual  tax  on  a  Ford  is  almost  1,000  francs 
a  year,  or  $200  at  nominal  exchange.  The  Government 
plea  is  that  funds  are  required  and  the  automobile  owner 
must  pay,  but  there  is  no  doubt  that  the  total  amount 
going  into  the  treasury  funds  would  be  increased  if  the 
individual  taxes  were  lowered. 

The  French  automobile  industry  is  being  bled  by  the 
gasoline  ring.  When  the  Frenchman  is  called  upon  to 
pay  12  frs.  25c.  for  a  5-litre  can  of  gasoline  (67  cents  per 
American  gallon  at  present  exchange)  he  is  informed 
that  American  financiers  who  will  do  nothing  to  help 
bring  down  the  rate  of  exchange  are  the  profiteers.  Gaso- 
line is  sold  retail  in  New  York  at  the  present  time  at 
30  cents  a  gallon,  which  at  the  prevailing  rate  of  ex- 
change (14  frs.  to  the  dollar)  would  make  the  cost  on 
the  French  market  4  frs.  52c.  per  5-litre  can,  instead  of 
12  frs.  25c.  The  difference,  7  frs.  63c,  represents  ship- 
ping costs  and  the  profit  of  the  select  ring  which  controls 
gasoline  in  France.  In  this  sum  is  included  a  Govern- 
men  tax  of  1  fr.  per  can. 

A  leader  of  the  American   oil   industry  has  declared 

that   if   the    present   monopoly   were    removed    gasoline 

could  be  sold  retail  in  France 

at  5  frs.  per  can. 

This  would  only  be  possible, 
however,  by  taking  the  business 
out  of  the  hands  of  the  present 
"refiners,"  whose  refining  oper- 
ation consists  in  putting  Amer- 
ican gasoline  into  French  cans 
and  sticking  labels  on  the  cans. 
This  group  has  no  interest  in 
the  adoption  of  bulk  storage 
and  curb  sales  from  gasoline 
tanks,  with  the  consequence 
that   the   old-fashioned   method 


of    selling    in    cans,    many    of 

owing   to   the   inability   of   the      which     will     not    contain     the 

manufacturers     to     work     to-  quantity  they  are  supposed  to 

gether.     While  the  joint  car  was  unnecessary,  there  was     hold,   and   all    of   which   entail   some   loss   through   evap- 


nothing  in  the  rest  of  the  program  that  was  not  perfectly 
feasible  and  likely  to  be  beneficial  to  the  industry. 

The  causes  of  the  present  depression  in  the  French 
industry  are  multiple.  It  is  doubtful  if  the  increased 
cost  of  production  is  mainly  responsible  for  the  refusal 
of  the  public  to  buy,  for  there  has  been  a  small  but  grad- 
ual decrease  in  price  during  the  past  three  months  with- 
out any  corresponding  increase  in  purchasing.  Grad- 
ually the  public  has  been  educated  to  higher  car  prices, 
but  it  cannot  be  made  to  accept  the  high  operating  costs 
now  prevailing. 

The  Government  10  per  cent  luxury  tax  is  not  only 
unpopular  but  a  real  handicap  to  the  whole  of  the  indus- 
try, tor  it  is  impossible  to  convince  the  Frenchman  that 
a  Ford,  a  Citroen  or  a  small  Renault  must  oe  classed  as 
an  article  of  luxury.  In  order  to  overcome  the  effects 
of  this  tax  Citroen  instituted,  and  other  makers  adopted, 
the  plan  of  paying  the  tax  themselves,  and  presenting 
this  as  a  reduction  on  the  price  of  the  car.  In  this  way 
the  pill  is  sugar-coated,  but  the  purchaser  does  not  en- 
tirely overlook  the  fact  that  it  is  still  a  pill.  Frequent 
protests  have  been  made  by  the  industry  against  the 
luxury  tax,  and  its  repeal  on  at  least  small  cars  is  con- 
stantly being  urged,  but  without  any  result. 

Taxation  a  Handicap 

Another  barrier  to  the  progress  of  the  industry  is  the 
high  rate  of  taxation  on  automobiles.  Even  the  smallest 
car  pays  500  francs  a  year  in   direct  taxation,  while  a 


oration,  filling  and  leakage,  remains  in  force.  Gasoline 
economy  by  the  use  of  small  high-efficiency  engines,  by 
scientific  carbureters  and  the  best  carbureter  adjust- 
ments has  been  pushed  to  the  limit.  The  great  problem 
which  now  confronts  the  French  automobile  industry  is 
cheap  fuel.  The  industry  is  being  strangled  by  high 
gasoline  costs,  and  unless  these  costs  are  lowered  or 
unless  other  and  cheaper  fuel  is  found,  it  is  certain  that 
the  industry  will  be  permanently  crippled. 

Pleas  Are  Unheeded 

High  taxes,  high  gasoline  and  oil  costs  and  the  accom- 
panying increased  charges  for  garage  and  repair  work 
are  the  leading  obstacles  to  the  recovery  of  the  French 
automobile  industry.  On  several  occasions  the  restric- 
tive influence  of  these  taxes  has  been  brought  to  the 
attention  of  the  Government,  but  even  the  leaders  of  the 
industry  appear  to  be  more  concerned  in  getting  further 
protection  against  outside  competition,  or  in  maintaining 
the  present  protection,  than  in  removing  the  national  re- 
strictions. At  present  there  is  a  desire  to  obtain  the 
introduction  of  another  prohibition  period,  despite  the 
fact  that  the  rate  if  exchange  has  completely  killed 
American  and  English  competition.  Only  Italy  and  Ger- 
many have  an   advantage  under  the  exchange  rates. 

By  the  sale  in  France  of  the  whole  of  the  Am< 
and    French  army  automobile  stocks,  the  truck  market 
has  been  saturated,  and  at  the  present  moment  the  sale 
i  t  ',,,!> inn,  ,1  mi  page  698) 
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An  Electric  Truck  for  Industrial  and 

Street  Use 

Combines  in  one  vehicle  features  which  adapt  it  for  use  between  ware- 
house and  dock  when  paving  is  good.  Has  short  turning  radius  and 
elevating  platform  which  enables  quick  handling  and  economy  in  time 
for   loading   and   unloading,   often    without    rehandling    at    destination. 

By  P.  M.  Heldt 


WHAT  may  be  termed  a  cross  between  the  regular 
industrial  truck  designed  for  use  only  on  railroad 
platforms,  steamship  piers  and  factory  floors,  and 
the  commercial  truck  for  road  service  has  recently  been 
developed.  It  is  based  on  the  idea  that  there  is  a  great 
deal  of  transportation  between  freight  terminals  and  ware- 
houses, for  instance,  which  are  only  a  short  distance  apart, 
say  not  more  than  a  mile,  and  are  connected  by  paved 
streets.  If  the  freight  is  first  handled  at  the  dock  or 
freight  station  on  an  industrial  truck,  then  transferred  to 
a  commercial  vehicle  to  be  hauled  to  the  warehouse  and 
there  again  handled  indoors  on  an  industrial  truck,  a  great 
deal  of  effort  is  wasted  in  loading  and  unloading.  The  Tec 
truck  is  designed  to  take  the  freight  as  it  is  unloaded  from 
the  steamer  or  freight  car  and  carry  it  directly  to  its  ulti- 
mate destination,  even  if  this  be  on  the  top  floor  of  a  ware- 
house, provided  the  distance  is  not  too  great  and  the  route 
is  over  hard  surfaced  roads. 

In  the  design  of  this  truck  two  points  in  particular  were 
aimed  at,  namely,  to  secure  unusual  maneuverability,  so 
as  to  be  able  to  make  short  turns  in  factory  and  warehouse 
aisles;  and  to  select  such  wheel  and  tire  equipment  as  to 


make  it  possible  to  run  at  considerable  speed  over  ordinary 
paved  streets  rather  than  over  floors  only.  The  truck, 
moreover,  is  of  the  lifting  type  and  is  used  in  connection 
with  a  set  of  loading  platforms  on  which  the  load  is  piled 
and  from  which  it  is  removed  while  the  truck  is  engaged 
elsewhere. 

In  order  to  secure  maximum  maneuverability  the  truck 
was  made  of  the  four-wheel  drive,  four-wheel  steer  type. 
In  this  way  the  turning  radius  is  reduced  to  one-half  what 
it  would  be  with  two-wheel  steer  and  the  same  wheelbase 
and  maximum  steering  wheel  deflection.  There  is  an  elec- 
tric motor  on  each  wheel,  so  that  the  usual  difficulties  of 
transmitting  power  to  a  swiveled  drive  wheel  are  here 
eliminated,  the  motor  turning  with  the  knuckle  in  steering. 
The  truck  has  a  capacity  of  5000  lb.  and  weighs  complete 
4700  to  4900  lb.  There  are  five  motors  in  all  on  each  truck, 
four  for  the  drive  and  the  fifth,  which  is  of  the  same  size 
as  the  others,  for  operating  the  lifting  jacks.  All  are  G.  E. 
motors,  with  the  rating  of  17  amperes  at  60  volts.  The 
manufacturers,  the  Terminal  Engineering  Company,  Inc., 
make  their  own  controllers,  which  give  three  forward  and 
three  reverse  speeds,  and  also  permit  of  the  use  of  the 


Details  of  driving  gear  and  hmki 


Frame  of   Tec   truck 
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motors  for  braking  purposes.  The  wheel  drive  gearing  is 
built  under  the  patents  of  the  Commercial  Truck  Co.  of 
Philadelphia.  The  drive  from  the  armature  shaft  to  the 
road  wheel  is  by  double  reduction  through  a  one-piece 
spur  gear  and  pinion,  the  first  reduction  being  from  the 
spur  pinion  on  the  motor  shaft  to  the  intermediate  spur 
gear,  and  the  second  from  the  pinion  (integral  with  the 
intermediate  gear)  to  the  internal  gear  on  the  periphery  of 
the  road  wheel.  The  mechanism,  which  is  completely  en- 
closed, is  grease  packed,  and  operates  therefore  under  fa- 
vorable lubricating  conditions.  There  is  an  expanding 
brake  on  the  intermediate  gear  of  the  drive  to  each  wheel, 
and  braking  effort  can  be  exerted  on  all  four  wheels. 

The  wheels  are  20  in.  in  diameter  and  are  fitted  with 
5-in.  solid  rubber  tires.  These  tires  are  3  in.  deep,  thus 
providing  the  same  depth  of  rubber  cushion  as  the  solid 
tires  on  large-wheel  street  trucks,  rather  than  the  lesser 
cushion  which  is  standard  for  indoor  floor  purposes. 

The  frame  is  built  up  of  4-in.  reinforced  channel  steel, 
hot  riveted.  It  is  supported  on  the  axle  by  four  half  ellip- 
tic springs  26  in.  long  by  2  in.  wide.  The  wheel  units  and 
jack  units  are  packed  with  grease,  so  that  the  lubrication 
of  the  transmission  gearing  is  effected  automatically. 
Other  bearing  points  are  lubricated  from  oil  reservoirs. 


The  elevating  mechanism  consists  of  four  screw 
jacks  driven  by  a  roller  chain.  There  is  a  spur  gear  reduc- 
tion between  the  motor  and  the  sprocket  which  operates 
the  chain.  This  sprocket  has  a  mechanical  friction  slip  so 
there  can  be  no  danger  of  over-driving  the  elevating  mech- 
anism. One  of  the  reasons  for  using  the  chain  is  that 
weaving  of  the  truck  frame  does  not  cause  binding  in 
drive.  The  travel  of  the  jacks  is  controlled  from  the  dash. 
The  maximum  travel  is  91  '■>  in. 

Either  an  Exide  or  an  Edison  battery  can  be  used  on  the 
truck,  the  Exide  being  either  the  34  cell  M.  V.  9  or  the 
35  cell  M.  V.  11  type  and  the  Edison  the  59  cell  A-4  or  G-6. 
There  is  a  hinged  cover  in  the  truck  deck,  which  permits 
of  quickly  changing  the  battery  if  it  is  desired  to  use  the 
truck  continuously.  Another  advantage  of  the  hinged 
cover  is  that  it  permits  of  easy  inspection  of  the  battery. 
A  charging  receptacle  of  the  Anderson  type  is  provided, 
and  there  is  an  extra  charging  receptacle  at  the  driver's 
platform  for  convenient  use  when  charging  the  battery  on 
the  truck. 

The  controller  is  of  the  drum  type  and  is  mounted  on 
the  dash.    Owing  to  the  fact  that  a  higher  voltage  is  used 


Trr    truck 


tying  loadt  <l  platfoi 


Detail  of  lifting  jacks  and  their  chain-operating 

mechanism 

I  han  the  conventional  industrial  truck  voltage,  the  oper- 
ating current  is  comparatively  low,  and  this,  together  with 
wide  controller  fingers,  reduces  the  wear  of  these  fingers. 
As  a  safety  feature  arrangements  are  made  so  that  it  is 
impossible  to  move  the  controller  handle  unless  the  oper- 
ator is  in  the  driving  position.  The  speed  range,  light 
is  |  2  to  10  m.p.h.  and  with  full  load  ' ■/■<  to  7  m.p.h.  Resist- 
ance is  used  in  the  main  circuit  only  on  the  low  speed,  and 
on  the  high  and  intermediate  speeds  there  is  therefore  no 
loss  of  current  by  resistance. 

The  frame  is  provided  with  stake  pockets  which  arc  of 
steel,  hot  riveted  to  the  inside  of  the  frame,  giving  flush 
I' fame  sides.      Stakes  can   be  conveniently   carried    in   the 

rear  of  the  dash  when  not  in  use.     An  automat iplej 

is  furnished  with  the  truck.  This  has  2x8  in.  double  act- 
ing helical  springs  to  prevent  shocks  when  towing  trailers, 
shifting  loaded  freight  cars  or  when  engaged  in  other 
heavy  duty.  The  coupler  can  be  released  from  the  clash. 
The  equipment  furnished  includes  red  and  white  running 
lights  with  Conophor  lens,  both  front  and  rear.  These 
lights  are  set  in  the  frame  so  that  they  are  protected 
against  injury.  Other  items  of  equipment  are  an  electric 
horn,  license  plate  brackets,  Veeder  Odometer  and  a  com- 
bination latch  lock  on  the  controller-  which  securely  locks 
(Continued  on  pagt    711  I 
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New  Four-Cylinder  Engine  to  Be  a 
Stock  Product 

Conventional  construction  employed  for  most  parts,  but  cast  iron  cyl- 
inders and  pistons  are  of  harder  metal  than  is  ordinarily  used.  Pressure- 
splash  lubrication  employed,  with  no  external  piping. 

By  J.  Edward  Schipper 


ANEW  overhead  valve,  3%  by  5  in.,  four-cylinder 
engine  for  the  general  trade  is  now  being  pre- 
pared for  production.  The  engine  is  a  block-cast 
unit  with  the  cylinders  integral  with  the  upper  half  of 
the  crankcase.  It  has  a  detachable  cylinder  head  and 
an  overhead  valve  arrangement  operated  through  rocker 
arms  from  the  camshaft  located  in  the  crankcase. 

The  combustion  chamber  surfaces  are  completely  ma- 
chined, so  they  will  be  alike  in  dimensions  and  finish. 
The  cylinders  are  tested  with  the  scleroscope  and  must 
show  38  points  of  hardness  after  annealing.  This  is 
rather  hard  for  cylinder  metal  from  the  machining 
standpoint  but  gives  extra  endurance  in  service.  The 
cylinder  head  is  fastened  to  the  block  by  thirteen  heat- 
treated  cap  screws. 

The  pistons  are  also  of  hard,  grey  iron,  ground  to  size 
and  heat  treated  to  eliminate  internal  stresses.  They  are 
held  within  narrow  weight  limits  and  are  fitted  with 
three  piston  rings  3  16  in.  wide,  all  three  being  located 
above  the  piston  pins.  These  latter  are  of  case  hardened 
steel,  ground  to  size,  and  are  full  floating.  In  produc- 
tion they  are  inspected  with  Johansson  snap  gages  and 
are  held  to  tolerances  of  0.0005  in.  The  scleroscope  read- 
ing on  these  pins  must  be  at  least  80. 

The  connecting  rods  are  drop-forgings  of  I-beam  sec- 
tion," heat  treated  to  a  tensile  strength  of  more  than  100,- 
000  lb.  per  sq.  in.  The  center-to-center  length  is  11  in.. 
or  2.2  times  the  stroke.  The  connecting  rod  bearings  are 
2  in.  in  diameter  by  1%  in.  in  length.  They  are  of  die- 
cast  babbitt  in  bronze  shells.  The  bearing  caps  are  held 
by  nickel  steel  bolts  and  castellated  nuts.  Laminated 
shims  are  used  as  spacers  between  the  bearings  and  caps 
for  adjustment.  In  manufacture,  the  connecting  rods  are 
balanced  against  each  other,  not  only  as  regards  their 
total  weights,  but  also  as  regards  the  weight  at  each 
end. 

Medium  carbon  steel  is  utilized  in  the  three-bearing 
crankshaft.  The  shaft  diameter  varies  from  front  to 
rear,  the  three  bearings  being  of  2  in.,  2  1  6  in.  and  2% 
in.  diameter  respectively.  The  center  bearing  is  as  long 
as  the  front  bearing;  that  is,  -]  \  in.,  while  the  rear  bear- 
ing is  3%  in.  in  length.  A  large  oil  throw  off  ring  is 
fitted  at  the  rear,  in  connection  with  a  special  bearing 
cap  construction,  to  eliminate  oil  leaks  at  the  rear  end. 
The  shaft  is  put  in  both  rotative  and  static  balance  be- 
fore assembly.  One  of  the  features  of  the  shaft  is  the 
lightness  secured  by  drilling  a  I1 —in.  hole  through  the 
crankpins. 

The  camshaft  is  also  a  three-bearing  unit  with  integ- 
ral cams  ground  to  size.  The  cam  has  a  spiral  angle 
contour  which  is  said  to  insure  quiet  operation  in  spite 
of   considerable    variation    in    tappet    adjustment.      The 


camshaft  runs  in  cast  iron  bearings  which  vary  from 
1  13/16  in.  diameter  at  the  front  to  1  11/16  in.  at  the 
rear.  The  center  bearing  of  the  camshaft  is  in  two  sec- 
tions, between  which  is  a  helical  gear  for  driving  an  oil 
pump.  This  gear  is  cut  in  the  shaft  and  runs  in  a  pocket 
of  oil.  End  play  of  the  shaft  is  taken  up  by  spring  pres- 
sure acting  on  a  hardened  button  in  the  end  of  the  shaft. 


Transverse   sectional  assembly   of    new   (iray-Beall 
3%  by  5  in.  overhead  valve  engine 
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Each  push  rod  is  enclosed  in  a  steel  tube  connecting 
the  tappet  guide  with  the  cylinder  head  and  cap  inclos- 
ure,  thus  providing  a  dust-proof  valve  mechanism.  The 
valves  are  operated  by  rocker  arms  on  a  1-in.  hollow 
rocker  shaft  mounted  overhead.  The  rocker  arms  are 
of  forged  steel,  pack  hardened,  and  the  holes  in  them  are 
ground  out.  The  fit  of  the  rocker  arms  on  the  shaft, 
which  is  also  hardened  and  ground,  is  held  within  0.0005 
in. 

Lubrication  is  by  pressure  feed.  The  oil  pump  is  lo- 
cated in  the  pan  and  is  supported  from  the  crankcase 
above  by  a  removable  shaft  and  housing.  After  passing 
through  the  screen  and  pump,  the  oil  is  forced  up  through 
the  pump  shaft  housing  and  is  conducted  to  the  crank- 
shaft and  camshaft  bearings  through  drilled  holes  and 
cast-in  steel  pipes.  There  are  no  copper  pipes,  or  oil 
connections  used  at  any  point.  It  is  not  necessary  to 
unfasten  or  remove  any  connections  to  take  out  the  oil 
pump. 

The  oil  is  also  forced  to  the  three  helical  timing 
gears  and  to  each  of  the  connecting  rod  troughs  in  the 
splash  pan.  These  are  of  special  design,  so  arranged  as 
to  prevent  the  oil  from  splashing  out  laterally  and  also 
to  keep  the  trough  from  emptying  itself  when  the  motor 
is  severely  jolted  while  passing  over  a  bump,  or  running 


on  an  incline.  The  oil  level  in  these  remains  constant 
when  the  engine  is  inclined,  so  that  it  is  possible  to  in- 
stall the  engine  for  a  straight  line  drive  without  inter- 
fering with  the  lubricating  system. 

In  working  out  the  design  of  the  engine  with  a  view 
to  facilitating  its  use  on  different  chassis,  the  timing 
gear  cover  was  so  arranged  that  it  may  be  removed  with- 
out disturbing  the  front  engine  supports.  The  bell  hous-. 
ing  is  an  S.  A.  E.  No.  3.  The  oil  pan  can  be  removed 
quickly  and  easily  without  disturbing  the  front  end 
supports,  and  either  thermo-syphon  or  pump  water  cir- 
culation may  be  had.  Ordinarily,  thermo-syphon  is  pro- 
vided, but  provision  has  been  made  for  the  installation 
of  a  centrifugal  water  pump.  The  oil  pump  shaft  has 
been  extended  and  a  mounting  provided  in  such  a  way 
that  a  governor  or  distributor  can  be  fitted  on  the  side 
of  the  cylinder  block  without  interfering  with  other  ac- 
cessories. 

This  engine,  known  as  the  Gray-Beall,  is  named  from 
the  combination  of  the  Gray  Motor  interests  with  F.  S. 
Beall,  formerly  vice-president  of  production  at  the  Pack- 
ard company.  It  is  this  engine  which  will  be  incorpor- 
ated in  the  car  to  be  produced  by  this  same  concern,  with 
which  F.  L.  Klingensmith,  formerly  vice-president  of  the 
Ford  Motor  Co.,  has  associated  himself. 


rl 

1 

1 

Longitudinal  section  of  new  Gray-Beall  3%   by  5  in.  overhead  valve,  rocker  arm  engine 
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French  Propaganda  Against  the 
Straight  Side  Tire 

Evidently  the  American  tires  left  in  Europe  by  our  army  are  gaining 
popularity  to  an  extent  that  has  alarmed  the  French  tire  makers,  who 
prefer  the  clincher  type.  Here  is  the  protest  of  the  French  maker  and  an 
answer  based  upon  experience  with  American  tires. 


SEVERAL  of  our  French  contemporaries,  including 
Omnia  and  La  Vie  Automobile,  have  recently 
printed  articles  in  which  they  attempt  to  convince 
their  readers  that  the  straight  side  pneumatic  tire  as 
manufactured  in  large  numbers  in  this  country,  is  far 
inferior  to  the  clincher  type  of  tire,  the  European  stand- 
ard, and  has  practically  no  merits  at  all.  The  straight 
side  tire  is  used  in  the  United  States  exclusively  for  all 
sizes  above  30  x  31-   (31  x  4)  in. 

During  the  war  large  numbers  of  American  cars  with 
straight  side  tires  were  exported  to  France,  and  the  re- 
placement of  these  tires  alone  creates  a  considerable  de- 
mand for  the  straight  side  type.  It  seems,  moreover, 
that  French  users,  having  become  acquainted  with  the 
advantages  of  this  tire,  are  demanding  it  as  regular 
equipment  on  new  cars.  This  move  is  being  fought  by 
the  French  tire  industry.  As  it  is  well  for  our  tire 
makers  (who  believe  in  the  straight  side  tire)  to  know 
what  arguments  are  being  put  forth  against  it  abroad, 
we  reproduce  below  the  article  of  La  Vie  Automobile 
in  translation.  The  original  article  was  appended  to  one 
describing  the  Michelin  cable  tire,  thus  revealing  the 
evident  source  of  inspiration. 

By  Charles  Faroux 

ALL  of  the  pneumatic  tires  employed  in  France  for  a 
long  time  have  been  of  the  soft  bead  or  clincher 
type.  As  every  one  knows,  they  are  mounted  on  a  rim 
having  on  each  side  a  sort  of  internal  clincher  in  which 
the  round  portion  of  the  bead  engages.  Placing  a 
clincher  tire  on  a  rim  is  made  a  very  easy  matter  by 
the  use  of  suitable  levers. 

In  America  use  is  made  chiefly  of  so-called  straight 
side  tires,  or  hoop  tires.  The  covers  have  no  projecting 
beads.  Near  the  edge  of  the  covers  a  metallic  core  is 
embedded  in  the  bead,  thus  preventing  the  diameter  of 
the  cover  on  the  bead  side  from  varying  one  way  or  the 
other.  The  rims  which  go  with  these  tires  comprise  two 
flanges  which  may  be  made  independent  of  the  rim. 

Mounting  of  the  tire  on  the  rim  is  possible  only  if 
the  rim  is  detachable.  In  the  systems  in  most  common 
use  one  of  the  flanges  may  be  detached  from  the  rim; 
the  flange  which  was  removed  is  then  replaced  and  is 
secured  in  position  by  means  of  a  locking  system. 

This  American  system  was  almost  unknown  to  us  be- 
fore the  war.  but  the  throwing  onto  the  market  of  a 
larger  number  of  American  vehicles  made  it  known  in 
our  country.  At  the  present  time  a  large  number  of 
vehicles  in  service  in  France  are  fitted  with  straight 
side  tires. 

Thus  the  pneumatic  tire  situation  has  been  compli- 
cated, for  to  the  single  system  formerly  in  use  there 
has  been  added  an  entirely  different  system,  which  com- 


pels dealers  to  carry  a  double  stock  in  order  to  be  able 
to  meet  all  demands. 

Is  this  complication  justified  by  any  superiority  of  the 
American  system?  Not  at  all — quite  the  contrary.  The 
two  kinds  of  tires  do  not  differ  one  from  the  other  except 
by  their  methods  of  fastening;  outside  of  the  beads  they 
are  exactly  alike  in  construction,  and  provided  workman- 
ship and  material  are  the  same,  the  American  and  Euro- 
pean tire  are  equivalent.  There  remains  the  question 
of  the  fastening  means. 

The  European  method  is  simplicity  itself,  as  already 
pointed  out;  with  it  there  is  no  need  for  a  complicated 
equipment  for  putting  on  the  tire.  Besides,  the  single 
piece  rim  is  inexpensive  and  substantial. 

On  the  contrary,  the  American  tire  absolutely  requires 
either  a  detachable  rim  or  else  a  rim  which  contracts 
temporarily  while  the  tire  is  passed  over  its  flange. 

Disadvantages  of  the  Straight-Side  Tire 

Straight-side  tires  entail  the  use  of  a  relatively  compli- 
cated rim,  which  necessarily  increases  the  weight  of  the 
wheel  at  the  rim  and,  consequently,  its  moment  of  inertia. 
The  farther  away  from  the  axis  the  weight  of  the 
wheel  is  located  the  longer  will  be  the  lever  arm  which 
moves  the  weight  in  its  rotation,  and  the  greater  the 
effort  required  to  get  it  up  to  speed.  Inversely,  the 
greater  the  amount  of  energy  stored  up  in  the  wheel 
once  it  has  been  brought  up  to  speed,  the  more  violent 
must  be  the  braking  action,  and  the  disadvantages  of  a 
road  wheel  acting  as  a  flywheel  are  well  known ;  it  is 
these  disadvantages  which  have  led  to  the  almost  com- 
plete abandonment  of  the  numerous  designs  of  demount- 
able rim,  which  apparently  are  more  attractive  than  the 
demountable  wheel. 

It  is  easy  to  measure  the  power  required  to  start  a 
wheel  when  fitted  with  a  clincher  and  straight  side  tire 

respectively.  Ex- 
periments made  by 
Michelin  were  con- 
ducted with  two 
wheels  identical  up 
to  the  tires,  in 
which  the  difference 
in  weight  at  the  cir- 
cumference amount- 
ed to  23.43  lb. 

Account  of  Test 

The    tire    loaded 

with  a  weight  P  of 

1100    lb.    is    carried 

Fig.   l—Machim  for  testing  t     the     end     of     a 

tires   os    regards    rolling   re-  „       T. 

,%,„,„.,  lever     arm     B.      It 
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Fig.  2 — Rolling  resistance  as 
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shown  i>i  Fig.  1 
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rests  on  the  surface 
of  a  drum  which 
turns  at  a  peripheral 
speed  of  30  m.p.h. 
The  drum  is  driven 
by  an  electric  motor 
M.  It  is  possible  to 
measure  the  power 
absorbed  by  the  mo- 
tor by  means  of  a 
voltmeter  V  and  an 
ammeter  A.  The  tire 
is  first  raised  in  such 
a  manner  that  it  does 
not  touch  the  drum 
on  which  it  bears. 
On  the  voltmeter  and 
ammeter  are  read  off 
the  power  consump- 
tions corresponding 
to  starting  and  normal  running.  Chronometer  readings 
are  taken  of  the  time  elapsing  before  the  starting  point 
and  the  normal  speed  are  attained. 

The  results  of  the  experiment  are  plotted  graphically 
in  Fig.  2. 

1 — On  starting  the  straight  side  wheel  takes  426 

watts  more  than  the  clincher  wheel.     This  is  more 

than  l,2  hp.  and  is  enormous  (1  hp.  =  746  watts). 
2 — The  normal  speed  is  attained  by  the  clincher 

tire  at  the  end  of  3  m.  9  s.,  and  by  the  straight  side 

tire  at  the  end  of  6  m. 

3 — At  normal   speed  the  straight  side  tire  takes 

100  watts  (1/7  hp.)  more  than  the  clincher. 
The  phenomena  observed  at  the  moment  of  starting 
are  reproduced,  in  an  inverse  sense,  when  the  brakes  are 
applied.  The  figures  cited  above  refer  to  one  wheel;  the 
car  has  four  of  them;  therefore,  these  figures  must  be 
multiplied  by  four  in  order  to  get  an  idea  of  what  is  go- 
ing on  on  a  vehicle.  The  phenomena  above  described 
take  place  not  only  on  starting  and  braking  but  at  every 
acceleration  and  deceleration,  with  reduced  force. 

.Mechanism  in  the  Mud 

Aside  from  the  disadvantage  due  to  the  greater  inertia 
of  the  straight  sided  tire,  there  are  disadvantages  of  a 
practical  nature  in  connection  with  the  mechanism.  The 
rim  of  a  wheel  is  extremely  close  to  the  ground,  and,  con- 
sequently, whatever  you  do,  this  rim  is  constantly  cov- 
ered with  mud.  The  result  is  that  all  parts  not  protected 
by  paint  are  quickly  rusted.  Now,  the  mechanical  parts 
which  hold  the  removable  flange  of  the  American  rim  in 
place — studs,  nuts,  lugs — are  necessarily  rusted,  as  it 
would  be  impossible  to  cover  the  threads  of  the  nuts, 
for  instance,  with  paint.  As  a  new  tire  fitted  to  a  wheel 
may  remain  in  place  for  months,  the  difficulties  encoun- 
tered in  trying  to  operate  this  rusty  hardware,  after  hav- 
ing been  in  use  for  three  months  during  the  winter,  in 
the  mud  of  the  suburbs,  may  readily  be  imagined.  Every- 
thing is  locked  and  frozen  by  rust,  and  it  is  necessary  to 
develop  superhuman  efforts  to  separate  the  parts  from 
each  other. 

The  tire  dismounted,  we  are  not  at  the  end  of  our 
trouble,  as  it  is  necessary  to  tit  a  new  cover  to  a  rim 
completely  covered  with  rust;  if  it  should  happen  that 
the  removable  flange  of  the  rim  be  slightly  distorted, 
which  is  almost  certain  to  be  the  case  if  it  had  to  be  re- 
moved with  hammer  blows,  we  can  readily  imagine  all 
the  fun  which  we  will  have  in  performing  this  operation. 
Americans  having  the  reputation  of  being  practical 
people — a  reputation  ometimes  ill  deserved  ("see  the  kind 
of  order  that  obtains  in  the  heaps  of  merchandise  in  the 
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American  camps) — how  is  it  that  this  extremely  practi- 
cal people  continue  to  make  use  of  such  an  unhandy  tire? 

Simply  for  the  reason  that  automobiles  are  not  used 
in  the  same  way  in  America  as  in  Europe.  An  Ameri- 
can who  has  had  a  break-down  never  occupies  himself, 
so  to  speak,  with  his  car.  If  it  balks  he  leaves  it  where 
it  is,  at  the  side  of  the  road,  and  telephones  to  the  nearest 
garage.  The  repairman  arrives,  takes  the  disabled  car 
in  tow,  if  necessary,  hauls  it  to  his  shop  and  makes  the 
repair. 

This  is  the  mode  of  procedure  which  is  applied  as  well 
in  the  case  of  a  tire  blow-out  as  in  that  of  a  broken  rear 
axle.  The  shops,  consequently,  are  well  equipped  to  do 
any  kind  of  repairs.  It  is  readily  conceived  that  with  an 
elaborate  equipment  the  replacement  of  a  tire,  however 
defective  its  method  of  mounting  may  be,  does  not  re- 
quire much  time.  In  any  case,  the  owner  of  the  car 
never  soils  his  hands,  and,  consequently,  he  does  not 
suffer  from  the  disadvantages  which  the  system  pre- 
sents. 

On  the  other  hand,  it  must  not  be  believed  that  all 
Americans  ride  on  straight  side  tires.  In  the  cities,  it 
is  true,  these  tires  are  being  used,  but  in  the  counti-y, 
where  the  farmers  use  their  Ford  or  similar  vehicle  in 
their  daily  work,  these  vehicles  have  wheels  fitted  with 
good  old  clincher  tires,  exactly  the  same  as  European 
tires. 

Let  us,  therefore,  not  complicate  the  task  of  our  man- 
ufacturers, to  our  own  great  detriment,  by  compelling 
them  to  carry  two  complete  series  of  tire  models.  In  the 
final  analysis  it  is  your  own  pocketbook  which  carries 
the  burden  of  this  complication. 

The  European  tire  has  proven  itself  clearly  superior 
to  the  American  tire;  let  us  stick  to  it  and  if  the  hazards 
of  the  liquidation  of  stocks  have  brought  us  into  pos- 
session of  a  vehicle  with  straight  side  tires,  let  us  not 
hesitate  on  the  first  occasion  to  have  the  special  rims — 
however  complicated  and  ingenious  they  may  be — re- 
placed by  good  old  clincher  rims,  which  will  enable  us 
to  find  tire  replacements  at  the  store  of  the  nearest 
dealer. 


Advantages  and  Safety  of  the  Straight 
Side  Tire 

By  P.  M.  Heldt 

WE  must  first  inform  our  confrere  that  he  is  very 
much  mistaken  as  to  the  conditions  under  which 
cars  are  used  in  the  United  States.  That  they  were  used 
mainly  in  the  cities  may  have  been  true  twenty  years 
ago,  but  we  have  moved  ahead  somewhat  since  the  be- 
ginning of  the  century,  in  road  construction  as  well  as 
in  automobile  manufacture.  There  are  now  close  to  nine 
million  automobiles  in  service  in  this  country  and  we  do 
not  believe  that  our  manufacturers  would  ever  have 
succeeded  in  finding  purchasers  for  so  many  if  the  own- 
ers did  not  have  sufficient  confidence  in  their  cars  and 
in  themselves  to  drive  more  than  a  few  miles  away  from 
a  garage.  That  it  is  the  common  practice  of  American 
motorists,  when  suffering  from  a  flat  tire,  to  call  up  a 
garage  is  absurd. 

Of  course,  we  prefer  to  do  our  tire  mending  at  home 
or  in  the  garage  to  doing  it  on  the  road,  and  for  that  rea- 
son we  carry  demountable  rims,  but  we  fully  believe 
that  French  motorists  also  prefer  to  do  their  tinkering 
at  home  at  their  leisure.  That  Americans  are  poor 
mechanics,  as  stated  by  Omnia,  is  untrue.  It  does  not 
require  any  high  degree  of  mechanical  skill  to'opi 
an    ordinary    detai-hablr    rim,   and    the   average   American 
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is  fully  capable  of  removing  either  a  straight  side  tire 
or  a  clincher  tire.  The  American  farmer,  particularly, 
is  probably  more  self-reliant  and  capable  in  mechanical 
matters  than  any  class  of  European  motorists  except 
those  with  machine  shop  training. 

The  difficulty  of  applying  and  removing  straight  side 
tires  is  greatly  exaggerated.  Sometimes,  if  a  tire  has 
been  in  place  on  the  rim  continuously  for  a  year  or  more, 
it  may  be  rusted  on  and,  therefore,  hard  to  dislodge,  but 
this  is  so  whether  the  tire  is  a  straight  side  or  clincher 
type.  This  is  naturally  a  rare  occurrence.  Ordinarily, 
after  the  straight  side  tire  has  been  on  the  wheel  for 
some  time,  it  slides  right  off  the  wheel  and  on  again  and 
it  is  incomparably  easier  to  handle  than  the  clincher  tire. 

There  are  a  number  of  positive  advantages  in  the 
straight  side  tire,  without  which  it  would  never  have 
been  made  the  standard  of  the  American  tire  industry. 
First  comes  the  factor  of  safety.  It  is  obvious  that  in 
case  of  a  sudden  deflation  a  tire  with  a  non-extensible 
bead  (straight  side)  cannot  be  wrenched  from  the  rim 
so  easily  as  a  flexible  bead  tire  (clincher).  The  danger 
resultant  upon  shedding  a  tire  when  going  at  high  speed 
is  well  known. 

Another  important  advantage  of  the  straight  side  tire 
is  its  greater  immunity  from  damage  when  run  under- 
inflated.  The  edges  of  the  rim  of  a  clincher  tire  have  a 
tendency  to  gouge  into  the  tire  when  the  pressure  of 
inflation  is  suddenly  released.  In  the  straight  side  tire, 
where  the  edges  of  the  rim  flanges  flare  outwardly,  there 
is  no  such  tendency,  and  rim  cutting  is,  therefore,  prac- 
tically eliminated.  Under-inflation  is  the  abuse  which 
is  responsible  for  many  cases  of  unsatisfactory  tire  serv- 
ice, and  it  is  far  less  injurious  to  the  straight  side  than 
to  the  clincher  tire. 

Observations  of  tires  of  otherwise  substantially  equal 
construction  but  with  straight  sides  and  clincher  beads, 
respectively,  have  shown  the  former  to  be  substantially 
longer  lived.  S.  P.  Thacher,  technical  assistant  to  the 
president  of  the  United  States  Rubber  Company,  says  on 
this  point: 

"In  studying  the  reasons  for  this  difference,  we  have 
come  to  the  conclusion  that  they  lie  in  the  better  struc- 
tural arrangement  of  the  plies  of  fabric  or  cord  at  and 
above  the  bead  proper  and  in  the  larger  volume  of  air 
carried  by  the  straight-side  type.     These  are  the  basic 


reasons,  and  they  explain  the  margin  in  favor  of  the 
straight-side  when  tires  of  both  types  go  through  a  road 
test  without  injury.  The  margin  becomes  still  greater 
if  the  tires  are  run  flat  even  the  minimum  distance  re- 
quired to  stop  the  car  after  a  puncture  or  cut  has  oc- 
curred. Under  these  conditions  the  deflated  straight-side 
tire  lies  naturally  over  the  out-turned  flanges  of  the  rim 
without  injury,  while  the  inturned  flanges  of  the  clincher 
rim  cut  and  chafe  many  miles  out  of  the  clincher  tire." 

The  superiority  of  the  straight-side  over  the  clincher 
type  of  construction  is  emphasized  by  its  use  in  the 
giant  truck  tires.  It  is  the  firm  conviction  of  our  tire 
makers  that  tires  of  8  in.  and  greater  width  would  be 
impossible  with  clincher  beads,  as  the  tire  would  not 
have  the  required  support  on  the  rim,  causing  a  certain 
lateral  instability  of  the  vehicle. 

The  reference  to  "rusted  hardware"  is  hardly  calcu- 
lated to  strengthen  the  argument  of  our  French  contem- 
poraries. A  clincher  rim  is  no  less  "hardware"  than  the 
detachable  rim  and  just  as  likely  to  rust.  Such  catch 
phrases  prove  nothing.  We  remember  M.  Michelin  using 
the  same  mode  of  attack  against  rubber  non-skid  treads 
which  he  referred  to  as  "sculptured  tires,"  but  this  did 
not  prevent  the  success  of  these  treads. 

The  best  answer  to  the  French  allegation  that  the 
straight-side  tire  is  a  makeshift  which  can  be  changed 
conveniently  only  at  a  garage  furnished  with  elaborate 
equipment,  is  that  there  are  hundreds  of  thousands  of 
motorists  in  this  country  successfully  using  straight- 
side  tires  who  never  think  of  going  to  a  garage  or  tire 
station  to  replace  their  tires.  American  tire  manufac- 
turers are  not  ignorant  of  the  features  of  the  clincher 
tire,  as  they  have  produced  many  times  more  such  tires 
than  European  tire  makers.  The  straight-side  tire  is 
based  on  the  old  Dunlop  bicycle  tire  which  had  steel 
cables  in  its  retaining  edges  to  make  them  inextensible. 
American  manufacturers  supplied  the  detachable  rim 
and  combined  it  with  the  inextensible  edged  tire.  This 
combination  has  become  the  standard  of  this  country 
for  all  except  the  smallest  size  of  automobile  tire.  Ac- 
cording to  late  information,  it  has  been  placed  in  produc- 
tion by  at  least  one  British  and  one  French  firm,  and  we 
feel  quite  sure  that  if  we  ever  come  down  to  a  single 
universal  standard  for  pneumatic  tires  for  automobiles 
it  will  be  the  straight-side  tire. 


Why  the  French  Automobile  Production  Program  Failed 


{Continued  from  page  691) 


of  new  trucks  is  even  more  difficult  than  the  sale  of  pas- 
senger cars.  French  manufacturers  feel  that  they  have 
been  made  to  suffer  unnecessary  hardships  by  these 
Government  sales,  and  there  is  no  doubt  that  there  is  a 
large  element  of  truth  in  their  contention.  The  sale  of 
these  army  stocks  has  been  woefully  mismanaged,  but 
this,  of  course,  is  not  any  consolation  to  the  manufac- 
turers who  find  themselves  obliged  to  cut  their  produc- 
tion 75  per  cent. 

Dealers  who  have  attempted  to  get  on  the  French  mar- 
ket with  American  cars  and  automobiles  have  not  had 
a  happy  experience.  For  a  long  time  imports  were  pro- 
hibited; then  a  70  per  cent  duty;  then,  to  make  matters 
worse,  exchange  rates  rose  from  8  francs  to  the  dollar  to 
17  to  the  dollar,  to  fall  to  the  present  comparatively  high 
rate  of  14  to  the  dollar.  As  a  consequence,  the  sale  of 
American  passenger  cars  on  the  French  market  is  now 
at  a  standstill,  and  the  numerous  dealers  who  got  into 
this  line  at  the  armistice,  as  the  result  of  the  experience 
they  had  had  during  the  war  with  American  cars,  have 


either  been  forced  out  or,  if  they  possess  the  means,  are 
waiting  for  an  improvement  in  the  future. 

Ford  has  a  rather  special  position  and  has  remained 
on  the  market,  for,  although  the  price  increased  from 
10,500  francs  at  the  armistice  to  more  than  20,000  francs, 
falling  to  the  present  price  of  13,900,  this  car  has  con- 
tinued to  undersell  French  makes.  Last  year  Ford  suf- 
fered as  much  from  the  general  depression  as  any  others, 
the  volume  of  business  in  1920  being  lowest  on  record. 

For  a  time  the  tire  field  looked  very  promising,  but 
even  here  immense  sums  have  been  lost.  Up  to  the 
middle  of  last  year  the  tire  factories  were  unable  to  meet 
demand  and  American  makes  were  sold  readily.  Fire- 
stone, U.  S.,  Oldfield,  Ajax,  Fisk,  Braender  were  some 
of  the  makes  unknown  here  before  the  war  which  got  on 
the  market,  either  directly  or  through  dealers.  When  the 
slump  came  many  of  the  individual  dealers  found  them- 
selves with  large  stocks  and  had  to  sell  out  at  very  heavy 
losses.  These  deals  have  temporarily  demoralized  the 
French  tire  market. 
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New  High- Grade  British  Chassis  Is 
Designed  for  Production 

Is  equipped  with  four  cylinder  3%  x  5-5/16  in.  engine  developing  40 
h.p.  at  2000  r.p.m.  Overhead  valves  and  detachable  head  are  employed. 
Aluminum  cone  clutch  without  facing  runs  in  oil.  Clutch  and  gearset 
are  easily  dismantled  for  repair.  Cantilever  springs  are  mounted  inside 
frame.     American  and  British  practice  combined  in  design. 

By  M.  W.  Bourdon 


THE  criticism  leveled,  generally  with  good  reason, 
against  British  chassis  designs  of  all  sizes  and 
prices,  i.e.,  that  production  costs  are  given  insuffi- 
cient consideration,  cannot  be  applied  to  the  new  18  hp. 
Phoenix.  True,  there  are  points  where  further  economy 
is  possible,  as  might  be  expected  in  a  first  attempt  to 
design  a  chassis  which  shall  be  economical  to  produce 
and  at  the  same  time  comply  to  the  full  with  British 
standards  in  respect  to  efficiency,  smoothness  of  run- 
ning and  ease  of  upkeep.  This  new  model  is  not  put  for- 
ward as  a  cheap  car,  but  as  one  of  high-grade  designed 
to  make  and  sell  at  a  reasonable  figure;  it  is  attracting 
the  keen  attention  of  a  number  of  British  manufactur- 
ers, who  are  only  now  coming  to  realize  that  economical 
production  is  absolutely  essential  to  future  success  and 
that  it  can  be  attained  without  sacrificing  ideals  in  other 
directions. 

It  is  a  subject  for  remark  that  Phoenix  should  be  the 
first  British  manufacturer  to  make  radical  departures  in 
order  to  reduce  manufacturing  costs  while  increasing 
engine  efficiency,  and  that,  too,  in  a  chassis  of  medium 
power,  for  this  maker  has  not  in  the  past  been  renowned 
for  up-to-dateness  in  design — even  on  British  standards. 
The  plant  is  modern,  but  Phoenix  design  has  hitherto 
been  more  in  accord  with  the  length  of  time  the  firm  has 
been  in  the  industry — nearly  twenty  years.    Further,  the 


largest  car  yet  made  has  been  a  12  hp.  with  three  seats 
abreast. 

The  new  model,  which  sells  at  $3,200  with  five-pas- 
senger body,  has  a  four-cylinder  block  cast  engine  with 
overhead  camshaft,  valves  in  line  and  a  detachable  head. 
Bore  and  stroke  are  85  x  135  mm.  (3%  x  5  5/16  in.)  and 
a  power  output  of  22  hp.  at  1,000  r.p.m.  is  claimed,  and 
40  b.hp.  at  2,000  r.p.m.  The  camshaft  is  carried  by  four 
plain  bearings,  one  at  the  rear,  one  central  and  two  at 
the  front — one  of  the  latter  at  each  side  of  the  helical 
driving  gear,  which  has  a  ball  thrust.  Camshaft  bear- 
ings are  lubricated  by  pressure  through  an  exterior  pipe 
leading  direct  from  the  pump  to  a  union  on  the  side  of 
the  cylinder  head  and  thence  by  an  internal  duct  to  the 
central  bearing;  a  small  bore  pipe  runs  from  the  latter 
to  the  end  bearings  with  spray  jets  on  to  the  cams  and 
rockers. 

A  feature  is  the  design  of  the  rockers,  each  of  whiclu 
may  roughly  be  likened  to  a  long  link  from  a  roller 
chain,  with  one  end  roller  internal  to  form  a  bush  and 
a  third  roller  to  which  the  cams  apply  offset  between 
the  two  end  ones.  At  present  the  rocker  is  built  up  of 
steel  side  plates,  hardened  steel  pins  and  two  hardened 
steel  rollers,  a  bronze  bush  forming  the  pivot  bearing; 
and  here  is  an  opening  for  economy  in  production  which 
could  probably  be  made  use  of  by  getting  a  detail  on 


Right  <ide  of  new  18-hp.  Phoenix  engine.    Overhead 

camshaft  has  four  bearings  and  is  driven  by  helical 

gears.     Magneto  ignition   is  used.     Note  recesses 

for  nuts  on  inverted  holding-down  studs 


Left  side  of  Phoenix  engine,  showing  water 

bolted  to  facing  on  block  casting  of  erankca 
cylinders.     Cored  passages  make  hose  connections 
between  engine  and  pump  unnecessary 
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Cantilevei  springs  oh  neu:  Phoenix  chassis  are 
located  inside  the  frame.  Trunnion  bearing  at 
center  has  oil-less  bushing  bearing  upon  the  tubu- 
lar cross  member  of  the  frame.  Ends  of  springs 
have  sliding  contact  on  axle  and  frame  bracket. 
Side  member  of  frame  is  cut  off  short  to  give 
clearance  to  brake  drum  on  wheel 

the  same  principle  made  by  a  roller  chain  maker.  The 
rockers  are  mounted  in  pairs  and  pivot  at  the  ends  oppo- 
site to  the  valves  on  short  shafts  in  separate  brackets 
attached  to  the  top  of  the  head.  Thus  low  cams  are 
used  with  the  lift  increased  in  the  actual  valve  opening. 

Valve  clearance  is  adjusted  by  a  cap  screwing  on  to 
the  threaded  valve  stem  and  locked  by  coned  contact  be- 
tween it  and  the  spring  plate,  the  latter  having  a  dowel 
which  fits  into  a  groove  in  the  valve  stem  to  prevent  it 
from  turning  during  the  process  of  adjustment.  There 
is  scope  for  economy  here  also  since  it  appears  that  but 
for  the  advantage  of  roller  contact  "between  rocker  and 
valve — which  is  certainly  worth  considering — no  benefit 
arises  from  this  arrangement. 

The  cylinder  head  is  held  to  the  block  by  inverted 
studs  y%  in.  diameter  and  nuts;  5  on  each  side  pass 
through  the  top  of  the  block,  the  latter  having  exterior 
recesses  for  the  nuts.  The  elimination  of  central  studs  is 
an  innovation — in  England  at  all  events — and  has  two  ad- 
vantages (1)  increased  area  gasket  contact  faces  around 
the  cylinder  bores  and  (2)  shorter  studs  of  larger  diam- 
eter. It  is  an  arrangement  which  also  simplifies  the  ap- 
pearance if  not  the  machining  of  the  head  in  overhead 
camshaft  designs.  But  obviously  special  precautions  are 
needed  to  prevent  distortion  allowing  leakage  of  water 
or  compression  at  or  about  the  longitudinal  center  line  of 
the  block,  where  there  is  no  direct  pressure  from  studs 
as  usual. 

Formed  integral  with  the  head  casting  is  a  trunk  in- 
closing the  upper  end  of  the  vertical  drive-shaft  and 
carrying  two  of  the  drive-shaft  bearings,  the  other  two 
being  in  a  corresponding  trunk  extending  up  from  the 
distribution  casing  and  integral  with  the  latter  and  the 
cylinder  and  crankcase  block. 

To  enable  the  head  to  be  removed  and  the  valves  taken 
out  without  disturbing  the  camshaft  drive,  the  vertical 
shaft  has  a  sleeve  coupling  secured  to  the  lower  half. 
Tongues  on  the  shaft  ends  engage  with  slots  in  the 
sleeve  and  are  offset  from  the  shaft  center  line  so  that  in 
reassembling  the  head  it  is  impossible  to  upset  the  tim- 
ing by  coupling  up  the  shaft  half  a  revolution  out.  This 
is  claimed  to  be  a  simple  machining  job  without  allowing 
backlash  to  occur,  but  in  the  writer's  opinion  there  is 
scope  here  for  a  small  economy  in  the  manner  in  which 
an  undoubtedly  excellent  idea  is  carried  out. 

Magneto  ignition  is  fitted,  although  the  original  inten- 
tion was  to  use  a  dynamo  battery  system.  The  magneto 
has   displaced   the   dynamo   and   the   latter   is   therefore 


belt  drawn,  but  by  a  separate  belt  from  that  driving  the 
fan. 

The  top  half  of  the  crankcase  is  integral  with  the 
cylinder  block  and  the  housing  of  the  cross-shaft  for 
water  pump  and  magneto  drives.  Three  journal  bearings 
support  the  crankshaft  in  the  upper  half  of  the  crank- 
case, and  these  are  fitted  with  die-cast  liners  of  the 
same  size  as  and  interchangeable  with  those  of  the  con- 
necting rod  big-ends. 

Cast-iron  pistons  with  three  compression  rings  are 
used.  The  piston  body  is  peculiar  in  that  it  is  recessed 
and  lightened  by  coring  between  the  lower  ring  and 
the  skirt.  Hollow  wrist  pins  float  in  the  piston  bosses, 
but  are  fixed  in  the  small  ends  of  the  H-section  connect- 
ing rods  by  a  draw  bolt  engaging  a  shallow  groove  at  the 
center  of  the  pin.  Three  oil  holes  run  from  the  bottom 
edge  of  the  lower  ring  groove  at  each  side  to  the  interior 
of  the  unbushed  piston  bosses. 

Pump  water  circulation  is  used.  The  pump  casing 
has  a  self-adjusting  gland  and  is  bolted  to  the  cylinder 
block  with  a  cored  passage  to  the  water  jackets,  thus 
avoiding  the  need  for  separate  pipes  or  connections  be- 
tween the  two.  Special  precautions  are  taken  to  prevent 
water  leaking  into  the  crankcase,  there  being  a  drain 
hole  in  the  pump  shaft  casing  and  a  reverse  groove  in 
the  cross-shaft  bushing.  The  honeycomb  radiator,  in 
this  model  normally  located,  instead  of  being  at  the  front 
of  the  dashboard  as  in  the  older  models,  has  its  shell 
and  core  separate,  the  latter  being  supported  inside  the 
steel  shell  at  three  points  on  rubber  cushions. 

Engine  lubrication  is  maintained  by  a  modified  trough 
system,  for  although  troughs  are  used  under  the  big 
ends,  the  oil  is  carried  by  direct  exterior  leads  to  the 
main  journal  bearings  and  to  the  overhead  camshaft. 
The  excess  of  oil  fed  to  the  camshaft  lubricates  the  ver- 
tical and  cross-shaft  bearings  and  gears  in  returning  to 
the  crankcase.  The  oil  pump  is  driven  by  a  lower  ex- 
tension of  the  vertical  driveshaft  for  the  overhead  valve 
gear. 

Another  special  feature  lies  in  the  mounting  of  the  oil 
filter,  located  at  the  bottom  of  the  sump.  It  is  a  cylin- 
der of  gauze  with  its  inner  end  closed  and  its  open  outer 
end  making  contact  with  the  inner  wall  of  the  sump  op- 
posite a  hole  from  the  outside  of  which  the  oil  suction 
pipe  leads  to  the  pump.  Although  the  filter  is  submerged, 
it  can  be  withdrawn  in  five  seconds  for  cleaning  without 
draining  the  oil.  An  inch  or  so  above  the  high  level  of 
the  oil  is  a  round  hole  in  the  sump  wall  with  a  slot  ex- 
tending from  one  side,  the  opening  being  normally  en- 
closed by  a  flanged  cover  plate;  by  slackening  two 
knurled  finger  nuts,  one  end  of  the  plate  can  be  swung 
upward,  thus  bringing  the  filter  cylinder  opposite  the 
hole.  An  arm,  attached  at  one  end  to  the  bolt  which  is 
fixed  in  the  pivoted  end  of  the  cover  plate,  carries  the 
filter  attached  at  the  other  end,  as  will  be  seen  from  the 
cut.  When  the  filter  arrives  at  this  point,  its  arm  or 
bracket  and  the  cover  plate  can  be  withdrawn  as  a  unit, 
the  slot  from  the  side  of  the  hole  allowing  the  arm  to 
pass  through. 

While  this  filter  arrangement  is  more  costly  than  a 
cylinder  of  gauze  with  a  flanged  outer  end  bolted  over 
the  outlet  hole  to  the  suction  pipe,  it  overcomes,  without 
great  expense,  and  with  the  advantage  of  still  being  on 
the  suction  side  of  the  pump,  the  great  objection  of  users 
to  submerged  filters  which  cannot  readily  be  cleaned  or 
inspected. 

Engine  and  gearset  are  not  truly  a  unit,  for  they  are 
separately  bolted  to  the  front  and  back,  respectively,  of 
an  inverted  channel  section  crossmember  of  the  frame. 
This  is  a  deep  bridge-like  pressing,  which  half  encircles 
the  flywheel  located  within  the  channel.     The  arrange- 
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Details  of  Parts  of  New  Phoenix  Chassis 


ill  Overhead  camshaft  and  valve  gear.  (2)  Combined  spring  anchorage  and  clearance  adjustment  on 
threaded  valve  stew.  (3)  Lantern  type  cast  iron  piston.  Note  oil  holes  for  lubricating  piston  pin. 
(4)  Oil  filter  partly  removed.  It  is  easily  taken  out  for  cleaning  without  draining  oil  from  sump.  (5) 
Front  engine  brackets  bolted  to  cross  member  of  frame.  (6)  two  views  showing  method  of  mounting 
engine  and  gearset.  They  are  both  attached  to  the  channel  section  pressed  steel  cross  member,  thus  form- 
ing what  is  in  effect  a  unit  powerplovnt.     (7)  Brake  cable  adjustment  and   locking  device.      (8)    Oil  filler 

and  level  gage  on  rear  axle 
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ment  allows  either  the  engine  or  the  gearset  to  be  de- 
tached independently  of  the  other,  and  yet  has  most  of 
the  advantages  of  unit  construction.  The  clutch  pit  is 
inverted,  being  open  below  and  enclosed  above,  though  a 
hoie  in  the  top  (which  is  integral  with  the  upper  half  of 
the  gearset  casing)  allows  the  clutch  coupling  and  strik- 
ing fork  to  be  reached  or  seen  from  above. 

The  clutch  is  of  the  cone  type,  the  driven  member  being 
of  aluminum  without  fabric  or  other  facing;  it  is  en- 
closed and  runs  in  oil  within  the  flywheel,  with  a  ball- 
bearing pilot.  The  aluminum-to-iron  cone  clutch  has 
been  a  successful  feature  of  Phoenix  cars  for  many  years 
past.  Between  clutchshaft  and  gearset  is  a  single  fabric 
disk  coupling  and  this,  together  with  the  open-bottomed 
pit,  allows  the  clutch  as  a  unit  to  be  dismantled  and  low- 
ered clear  in  five  minutes  without  disturbing  any  other 
detail.  Similarly,  the  lower  half  of  the  gear-casing, 
being  held  up  to  the  top  by  six  bolts  and  nuts,  can  be 
lowered  independently,  bringing  the  layshaft  with  it  and 
also  bottom  half  of  spherical  housing  of  torque  tube. 

Three  speeds  are  provided  with  central  control  lever, 
the  six-spline  shafts  and  the  pilot  end  being  carried  on 
ball-bearings.  The  gear-casing  is  divided  horizontally 
on  the  mainshaft  bearing  center  line;  the  bottom  half 
forms  the  housings  for  the  layshaft  and  reverse  shaft 
bearings  and  also  half  the  housings  for  main  shaft  and 
torque  ball  at  the  end  of  the  propeller  shaft  casing.  The 
gearset  overhangs  from  the  erossmember,  to  which  it  is 
bolted,  more  than  seems  advisable,  and  this  shortcoming 
is  not  mitigated  by  the  fact  that  it  takes  torque  and 
thrust  from  the  propeller  shaft  casing. 

The  universal  joint  is  of  the  plain  bushed  star  type, 
directly  lubricated  from  the  gear-casing.  Final  drive 
is  by  spiral  bevel,  with  the  pinion  formed  solid  with  its 
shaft,  the  latter  having  a  sliding  coupling  connecting  it 
to  the  propeller  shaft. 

Two  steel  pressings  welded  together  form  the  tapered 
torque  tube,  which  is  bolted  to  the  aluminum  front  cover 
of  the  axle  center.  Steel  pressings  welded  together  on 
the  vertical  center  line  also  form  the  casing  of  the  full 
floating  axle,  with  the  differential,  crown  bevel  and 
pinion  mounted  on  a  front  cover  of  aluminum.  At  rear 
of  the  center  is  the  usual  oil-filling  elbow  on  a  detachable 
aluminum  cover,  the  elbow  cap  embodying  a  bayonet 
gauge    for    oil    level    indication.      The    axle    shafts    are 


splined  at  each  end  and  convey  the  drive  through  dog 
clutches  to  the  pressed  steel  hubs  which  are  mounted  on 
Timken  bearings.  The  front  hubs  are  also  steel  press- 
ings and  run  on  Timken  bearings. 

All  steering  joints,  spring  shackles,  clutch  and  brake- 
shaft  bearings  have  oil-less  bushings.  The  steering  gear 
is  of  the  worm  and  full  worm  wheel  type  with  axial  ad- 
justment for  the  worm  shaft,  the  housing  being  bolted 
to  the  front  face  of  the  erossmember  between  engine 
and  gearset. 

Both  sets  of  brake  shoes  apply  within  the  rear  wheel 
drums,  and  are  actuated  by  steel  cable  connections  with 
adjustment  at  the  rear  ends.  Full  cantilever  springs,  49 
ins.  long,  are  located  inside  the  frame,  are  used  at  the 
rear,  and  semi-elliptics,  36  ins.  in  length,  at  the  front. 
The  cantilevers  are  pivoted  with  oil-less  bushes  on  a 
tubular  erossmember.  Their  front  ends  slide  within  piv- 
oted brackets  and  rear  ends  slide  within  a  fixed  bracket 
on  the  rear  axle,  the  sliding  surface  being  lubricated 
from  an  oil  well.  The  wheels  are  of  the  detachable 
pressed  steel  and  hollow  spoked  pattern,  with  815  x  105 
m.m.  tires  (32x4  ins.). 

Fuel  is  fed  by  vacuum  from  a  15-gal.  tank  arranged 
longitudinally  inside  the  frame.  A  large  filling  spout, 
containing  a  combined  filter  and  gauge,  projects  through 
the  right-hand  step-board. 

The  standard  body  is  a  five-passenger  open  type,  up- 
holstered in  leather.  This  has  the  usual  one-man  top 
and  divided  windscreen  with  swinging  upper  panel.  Be- 
side the  usual  equipment,  which  includes  a  speedometer, 
spare  wheel  and  tire,  luggage-carrier  and  electric  horn, 
a  folding  tonneau  screen  is  provided,  an  item  which  is 
for  the  first  time  included  in  the  standard  price  of  a 
British  car — and,  so  far  as  the  writer  is  aware,  in  that 
of  any  car,  irrespective  of  country  or  origin.  But  it  is 
an  item  which  many  people  maintain  is  as  essential  for 
completeness  of  equipment  as  is  a  front  screen  for  the 
driver  and  his  companion. 

One  of  the  designers  of  this  new  chassis  is  a  man  at 
one  time  with  a  British  automobile  firm  whose  cars  are 
world-famed.  He  has  lived  temporarily  in  the  United 
States,  studying  American  production  methods,  which 
fact  justifies  the  opinion  of  observers  that  American  and 
British  brains  have  collaborated  in  evolving  the  new 
Phoenix. 


Effect  of  Varying  the  Number  of  Plies  in  Plywood 


IN  making  up  plywood  for  a  particular  use  the  question 
frequently  arises,  Should  three  plies  or  more  than  three 
be  used  to  obtain  the  required  thickness?  Some  data  from 
tests  by  the  U.  S.  Forest  Products  Laboratory  may  be  of 
assistance  in  answering  this  question. 

An  increase  in  the  number  of  plies  results  in  a  decrease 
in  the  tensile  and  bending  strength  parallel  to  the  grain 
of  the  faces  and  an  increase  in  the  corresponding  strength 
at  right  angles  to  the  grain  of  the  faces. 

If  the  same  bending  or  tensile  strength  is  desired  in  two 
directions,  parallel  and  perpendicular  to  the  grain  of  the 
faces,  the  greater  the  number  of  plies  the  more  nearly  the 
desired  result  is  obtained.  It  must  be  borne  in  mind,  how- 
ever, that  plywood  with  a  large  number  of  plies,  while 
stronger  at  right  angles  to  the  grain  of  the  faces,  cannot 
be  so  strong  parallel  to  the  grain  of  the  faces  as  three-ply 
wood,  and  hence  a  three-ply  panel  is  preferable  where 
greater  strength  is  desired  in  one  direction  than  in  the 
other. 

Where  great  resistance  to  splitting  is  necessary,  as  in 
plywood  that  is  fastened  along  the  edges  with  screws  and 


bolts  and  is  subjected  to  forces  through  the  fastenings,  a 
large  number  of  plies  affords  a  better  fastening. 

It  is  common  experience  that  a  glued  joint  is  more  likely 
to  fail  when  thick  laminations  are  glued  with  the  grain 
crossed  than  when  thin  laminations  are  glued.  The  same 
weakness  exists  in  plywood  when  thick  plies  are  glued  to- 
gether. When  plywood  is  subject  to  moisture  changes, 
stresses  in  the  glued  joint  due  to  shrinkage  are  greater 
for  the  thick  plies  than  for  the  thin  plies.  Hence  in  ply- 
wood constructed  with  many  thin  plies  the  glued  joints 
will  not  be  so  likely  to  fail  as  in  plywood  constructed  with 
a  smaller  number  of  thick  plies. 


IT  is  reported  from  Christiania  that  the  North  Electro- 
Kemisk  Aktieselskab,  the  works  of  which  are  at  Tysse, 
has  been  experimenting  with  a  special  ferro-chrome  alloy, 
produced  electrically,  which  will  not  rust  and  which  is 
not  affected  by  most  acids.  The  process  of  production  is 
said  to  be  so  cheap  that  the  new  steel  will  not  cost  more 
than  other  kinds.  The  company,  it  is  said,  contemplates 
the  establishment  of  works  for  the  production  of  this  steel. 
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A  Flexible  Frame  Truck  Designed, 
for  Use  on  Poor  Roads 


Two  and  one-half  ton  job  intended  primarily  for  use  in  oil  fields.  Indi- 
vidual units  protected  against  damage  by  frame  distortion.  Ample 
reserve  power,  unusual  road  clearance,  and  giant  pneumatic  tires  featured. 


ONE  of  the  severest  classes  of  service  to  which  motor 
trucks  are  put  is  that  in  the  oil  fields.  All  of  the 
material  necessary  for  putting  down  a  well,  from 
the  lumber  for  the  derrick  to  the  fuel  required  for  the 
boiler,  must  be  transported  from  the  nearest  railroad  to 
the  well  location.  This  material  varies  in  size  and  bulk 
from  light  hand  tools  to  a  boiler  weighing  more  than  10 
tons,  the  latter  being  used  for  generating  steam  to  drive 
the  drilling  machinery. 

When  a  well  is  once  started,  all  of  the  material  required 
must  be  delivered  in  an  uninterrupted  stream,  for  a  delay 
may  mean  great  loss.  Where  there  are  a  number  of  wells 
going  down  in  a  field,  the  first  well  brought  in  has  the 
biggest  flow ;  each  additional  well  put  down  weakens  the 
flow  of  the  others  tapping  the  same  pool.  Therefore,  if  a 
well  is  brought  in  10  days  before  its  neighbors,  and  de- 
velops a  flow  of  2000  barrels,  it  will  have  a  total  flow  of 
20,000  barrels  more  than  any  of  the  others  in  the  same 
field.  At  $3.00  per  barrel,  this  represents  a  clear  gain  of 
$60,000.  For  this  reason  a  well  when  once  started  is 
rushed  through  to  completion  as  quickly  as  possible.  Work 
is  carried  on  night  and  day,  no  delay  of  any  sort  being 
tolerated.  It  is  not  unusual  to  pay  as  much  as  $200  for 
transporting  a  much  needed  load  of  oil  well  material  over 
10  miles  of  a  particularly  bad  road  during  the  rainy 
season. 

Trucks  designed  for  use  mainly  in  the  cities  have  been 
found  unsuited  for  this  work,  owing  to  insufficient  reserve 
power,  insufficient  frame  strength  and  flexibility,  and  in- 
sufficient road  clearance.  Practically  all  oil  field  trans- 
portation is  done  with  2'1>-ton  and  3' --ton  trucks  with 
3-ton  two-wheel  trailers,  the  majority  of  the  material 
hauled,  such  as  lumber,  boilers,  drill  tools,  and  casing,  be- 
ing  too  long  and  heavy  to  be  carried  on  the  long  wheelbase 
truck.  For  operation  over  soft  roads,  both  truck  and 
trailer  are  equipped  with  giant  pneumatics,  as  they  give 
better  traction  and  do  not  cut  in  as  deep  as  solids. 


Wichita  Oil  Field  Special  with  typical  load 


A  special  study  of  the  transportation  requirements  of 
oil  well  operators  has  been  made  by  the  Wichita  Motors 
Co.,  whose  plant  is  located  in  the  center  of  the  oil  field 
district.  They  began  by  making  changes  and  alterations 
on  their  standard  2 J  2-ton  model  and  after  thorough  tests 
under  working  conditions,  built  some  other  trucks  in  which 
the  weaknesses  of  those  previously  tried  were  eliminated. 
The  final  result  was  a  specially  designed  2%-ton  truck, 
known  as  the  RX  Oil  Field  Special.  The  particular  fea- 
tures of  this  truck  are  giant  pneumatic  tires,  ample  road 
clearance,  a  form  of  construction  whereby  the  individual 
units  are  protected  against  damage  from  twisting  and 
distortion  of  the  frame,  heavy  sectional  flexible  frame  and 
ample  reserve  power. 

The  greatest  problem  was  to  obtain  the  proper  balance 
between  motor  size,  transmission  and  rear  axle  reductions, 
and  rear  wheel  diameter  in  order  to  obtain  an  ability  that 
would  not  put  too  much  of  an  overload  on  the  worm  axle 
and  transmission,  and  still  give  sufficient  tractive  effort 
and  road  clearance  to  pull  through  bad  places  with  a  heavy 
load  on  truck  and  trailer.  Frame  breakage  was  another 
problem.  Some  of  the  frames  on  the  first  experimental 
models  were  fractured  at  three  different  points  at  once 
after  only  four  weeks  of  service,  in  spite  of  the  fact  that 
they  were  reinforced  with  a  s4-in.  truss  rod.  These  frac- 
tures always  occurred  at  a  point  in  the  channel  where  a 
rigid  cross  member  or  bracket  was  attached.  It  was  not 
due  to  overloading,  but  to  the  constant  twisting  and  dis- 
tortion, due  to  the  numerous  chuck  holes  in  the  road,  and 
as  the  cross  members  and  brackets  localized  all  these  twists 
and  distortions  on  the  side  channel,  it  was  only  a  matter 
of  time  before  fracture  occurred,  regardless  of  the  sec- 
tion of  the  channel. 

The  frame  now  used  is  of  the  flexible  type  of  pressed 
steel  having  channels  7  in.  deep  of  5  16  in.  alloy  steel 
stock.    It  is  free  to  deflect  and  distort  for  practically  its 
full  length,  there  being  only  two  rigid  cross  members, 
one    at    the    rear    ends    of    the    rear 
springs,  and  the  other  close  to  the  fly- 
wheel, the  latter  being  used  for  sup- 
porting the  pedals  and  control  levers. 
Bad   effects   due  to  extreme  distor- 
tion   are    eliminated    by    making    the 
radiator,  hood,  floor  board  and  dash, 
and   seat   box,   each   a   separate   unit, 
having  no  connection  to  its  adjacent 
units.     This  permits  the  whole  front 
end    to    weave    without    straining    or 
loosening  any   of  these  units.     Three 
point     suspension     is     used     for     the 
power-plant,  which  is  a  four-cylinder, 
l'i    x  6   in.  valve-in-head,  detachable 
head  type. 

In  order  to  insure  perfect  vaporiza- 
tion of  the  fuel  used  the  entire  intake 
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manifold  is  surrounded  by  hot  exhaust  gases  so  that 
the  entering  charge  is  certain  to  get  sufficient  heat 
to  properly  vaporize  low-grade  fuels.  Connecting  rod 
bearings  can  be  inspected  and  adjusted  through  hand 
holes  in  the  side  of  the  crankcase.  Ignition  is  by  means 
of  a  single  high  tension  magneto.  Frictionless,  elas- 
tic fabric  universal  joints  are  used  throughout,  as  they 
require  no  attention  or  lubrication,  and  are  impervious  to 
oil  and  water.  The  engine  is  governed  by  a  Duplex  gover- 
nor; the  clutch  is  a  cone  type,  leather  lined,  1534  in.  in 
diameter,  and  is  preferred  because  of  its  simplicity  and 
ease  of  adjustment.  The  transmission,  located  amidships, 
is  a  four-speed  direct  on  fourth,  with  pump  aperture  for 
attaching  an  air  pump  for  pneumatic  tires,  and  is  sus- 
pended in  the  frame  at  three  points.  Hotchkiss  drive  is 
used.  The  rear  axle  is  worm  driven.  Both  brakes  are 
internals,  214  x  18  in.  in  dimensions,  and  located  at  the 
rear  wheels.  The  wheels  are  of  steel,  spoke  type  for  solid 
tires,  and  disk  type  for  pneumatics.  The  tire  dimensions 
in  the  case  of  solids  are  36  x  4  front,  36  x  8  rear;  in  the 
case  of  pneumatics,  36  x  6  front,  42  x  9  rear.  The  wheel- 
base  is  160  in.,  but  can  also  be  made  135  in.     The  total 


weight  of  the  chassis  is  5900  pounds.  A  power  or  hand 
winch  can  be  supplied  as  extra  equipment,  to  be  used 
for  loading  or  pulling  the  truck  out  of  a  mudhole. 

Besides  the  work  for  which  it  was  specially  built,  the 
RX  model  has  been  found  to  be  well  adapted  also  for  high 
altitude  work  around  mines  and  in  South  American  coun- 
tries, such  as  Peru,  Chile,  and  Bolivia,  where  in  many 
instances  trucks  are  required  to  start  with  a  full  load  at 
a  seaport  and  climb  to  some  inland  town  at  an  altitude  of 
10,000  to  15,000  ft.  The  usual  procedure  for  high  altitude 
operation  is  to  increase  the  compression.  This  is  quite 
satisfactory  if  the  truck  is  to  remain  at  high  altitudes, 
but  if  its  duties  require  it  to  descend,  the  engine  knocks, 
and  generally  performs  badly.  The  Wichita  RX  Oil  Field 
Special  is  said  to  have  a  sufficient  reserve  of  power  to  take 
care  of  the  loss  due  to  altitude.  There  are  now  twenty- 
seven  of  these  Oil  Field  Specials  in  operation  in  South 
America,  and  all  are  working  at  altitudes  over  10,000  feet. 
Other  lines  of  industry  in  which  the  transportation  re- 
quirements are  similar  to  those  in  the  oil  fields  are  the 
lumber  industry  and  sugar  beet  farming  and  the  Model 
RX  truck  has  also  found  application  in  these  fields. 


An  Automobile  for  Operating  Over  Snow 


A  HIGHLY  successful  automobile  for  operating  over 
snow  and  ice  was  revealed  at  the  French  competition 
for  motor  sleighs.  The  machine  is  the  invention  of  the 
French  engineer  Kegresse.  The  Kegresse  invention  is  of 
the  self-track  laying  type,  but  instead  of  an  all-metal  track 
use  is  made  of  a  molded  rubber  band  with  a  canvas  base. 

On  the  Citroens  entered  in  the  French  trials,  Kegresse 
used  an  endless  rubber  band  having  a  width  of  9%  in.  and 
a  length  of  63  in.  in  contact  with  the  ground.  This  band  is 
carried  on  pulleys  of  18  in.  diameter,  the  rear  pulleys, 
mounted  on  the  ordinary  axle  shaft  being  the  drivers,  and 
the  forward  ones  carried  in  a  fork  with  radius  rods  for 
maintaining  tension,  being  the  idlers.  The  belt  has  a  mini- 
mum thickness  of  half  an  inch,  but  is  fitted  with  stiffening 
bands  along  each  edge  and  with  ribs  to  secure  greater  ad- 
herence, which  give  an  increased  maximum  thickness. 

The  method  of  holding  the  band  on  the  pulleys,  and  at 
the  same  time  of  preventing  slip  without  unnecessary  ten- 
sion on  the  belt,  is  interesting.  Teeth  of  rubber  and  can- 
vas, with  a  certain  mixture  of  cork,  are  formed  on  the 
inner  face  of  the  band.  The  pressed  steel  pulleys  have 
rounded  edges  and  are  in  pairs.  The  face  width  is  41  t  in. 
Two  are  mounted  on  the  same  shaft  leaving  a  space  be- 
tween them  of  1  in.,  and  the  teeth  on  the  inner  face  of  the 
endless  band  run  in  this  space.  The  inner  pulley  of  each 
pair  is  fixed,  and  the  outer  one  has  a  tendency  to  move 
inward  on  the  shaft  as  the  drive  is  taken  up.  The  ten- 
dency to  slip  is  thus  minimized. 

Between  the   driving  and  the   driven   pulleys  there   are 


four  pairs  of  rollers  of  7  in.  diameter  and  4  in.  face. 
Practically  all  the  load  is  carried  on  these,  for  the  idler 
pulleys,  being  mounted  in  a  pivoted  fork,  are  kept  on  the 
ground  only  by  their  own  weight.  A  couple  of  broad 
straps  encircling  the  axle  and  a  cross  frame  member  keep 
these  pulleys  in  a  slightly  raised  position. 

The  weight  of  the  machine  is  such  as  to  give  a  pressure 
on  the  ground  of  about  1  lb.  per  sq.  in. 

The  ordinary  steering  gear  is  maintained,  each  front 
wheel  being  fitted  with  a  very  flexible  laminated  wood 
skid  with  laminated  springs,  the  dimensions  being  roughly 
11  in.  in  width  by  4  ft.  in  length.  Each  skid  is  cut  away 
in  the  center  so  as  to  allow  the  wheel  to  pass  through 
to  a  depth  of  about  1%  in.,  so  that  on  a  hard  surface  the 
weight  is  taken  on  the.  pneumatic  tires,  and  the  skids 
only  come  into  play  when  the  tire  has  bedded  in  the  snow 
to  this  extent.  The  skids  are  carried  in  brackets  from  the 
steering  pivot  and  are  free  to  swing  to  a  certain  extent, 
so  if  an  obstacle  is  struck  the  skid  swings  up  before  it, 
and  its  flexible  construction  enables  it  to  absorb  the 
shock.    The  front  springs  of  the  caV  are  maintained. 

Two  of  the  Citroens  equipped  with  the  Kegresse  ap- 
pliance had  the  normal  gear  ratio  of  4%  to  1.  The  third 
machine  had  an  additional  reduction  gear  fitted,  giving  a 
total  reduction  of  9  to  1.  All  three  machines  operated 
over  the  snow,  but  the  low  gear  reduction  one  was  more 
suitable  for  work  on  the  mountain  side.  The  machines 
were  brought  down  63  per  cent  gradients  and  climbed 
22  per  cent  gradients. 


Kegresse  mottti    ileigh 


Detail  of   tli'    track-laying   mechanism 
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Influence  of  Nickel  on  Cast  Iron 

Best  results  obtained  with  alloy  containing  1  per  cent  nickel,  the  increase 
in  compressive  and  transverse  strength  amounting  to  30  per  cent,  while 
tensile  strength  increases  25  per  cent  and  the  hardness  18  per  cent.  Effect 
of  cobalt  reverse  of  that  with  nickel,  except  in  respect  to  hardness. 


THE  use  of  alloy  steels  has  assumed  great  importance 
during  recent  years,  and  their  properties  have  been 
the  subject  of  numerous  researches.  The  same  does 
not  apply  to  the  alloys  which  may  be  obtained  with  cast 
iron.  About  all  that  can  be  found  on  this  subject  in  the 
literature  of  the  industries  is  a  few  general  studies  on  the 
influence  of  titanium  and  vanadium  on  the  properties  of 
cast  iron.  The  influence  of  nickel  it  appears  has  never  been 
investigated,  notwithstanding  the  fact  that  this  metal  has 
long  been  used  in  the  manufacture  of  steel.  Messrs.  Buner 
and  Piwowarski  have  endeavored  to  supply  information  on 
this  subject  and  have  reported  the  results  of  their  experi- 
ments in  Stahl  und  Eisen. 

The  metal  used  in  the  experiments  of  the  authors  was 
Swedish  charcoal  iron  with  a  total  carbon  content  of  3.90 
per  cent,  of  which  2.80  per  cent  was  graphitic  carbon,  0.048 
per  cent  of  phosphorus,  0.18  per  cent  of  manganese  and 
0.69  per  cent  of  silicon. 

Fusion  tests  on  masses  of  100  grams,  to  which  had  been 
added  1.2  to  3  grams  of  nickel,  showed  that  this  metal 
readily  forms  an  alloy  at  a  temperature  only  50  deg.  C. 
higher  than  the  melting  temperature  of  cast  iron.  Opera- 
tions were  then  continued  on  larger  masses.  In  a  graphite 
crucible  8  in.  high  and  4  in.  in  diameter  at  the  top,  2250 
grams  of  cast  iron  (about  5  lb.)  were  molten.  The  tem- 
perature was  then  raised  exactly  100  deg.  C.  above  the 
melting  point,  and  the  nickel  then  added  in  small  frag- 
ments. The  bath  was  agitated  with  a  ring  of  carbon  and 
the  alloy  was  then  poured  into  molds  in  such  a  way  as  to 
obtain  test  pieces  of  20  mm.  diameter  and  (550  mm.  length. 

Several  batches  were  thus  made  in  succession,  with  in- 
creasing proportions  of  nickel,  not  exceeding  2  to  3  per 
cent  of  nickel,  however,  as  in  that  case  the  product  becomes 
too  expensive. 

The  test  pieces  were  subjected  to  tension  tests  on  a 
length  of  600  mm.  until  fracture.  After  the  fracture,  chips 
were  removed  from  one  of  the  parts  by  means  of  a  milling 
cutter  for  the  chemical  analysis,  and  a  piece  15  mm.  in 
length  was  sawed  off  for  photo-micrographic  purposes. 
From  the  remainder  there  were  made  two  test  pieces  for 
shock  tests  and  two  cubes  for  compression  tests.  The 
shock  tests  were  made  with  a  Charpy  10  kgm.  shock  test 
machine  and  the  compression  tests  with  a  Martens  50-ton 
machine.  The  pieces  remaining  after  the  shock  tests, 
which  measured  10  x  10  x  15  mm.,  served  to  determine  the 
solubility  in  acids.  They  were  subjected  for  a  period  of 
24  hours  to  the  action  of  a  1  per  cent  sulphuric  acid  solu- 


tion and  the  loss  in  weight  determined,  as  noted  below. 
From  the  other  portion  of  the  original  test  piece  there- 
were  made  smaller  test  pieces  for  flexure  tests.  After  photo- 
micrographic  records  had  been  taken  of  polished  surfaces, 
hardness  tests  were  made  with  the  Brinell  ball  hardness 
testing  instrument.  The  hardness  was  calculated  by  the 
following  formula: 

P  ">  P 

H  (hardness)  = —  = 

surface      ■*  D  {D  —  \>  D2  —  d: ) 

in  which  P  is  the  pressure  exerted  (1500  kg.)  ;  D,  the  di- 
ameter of  the  ball  (10  mm.)  and  d  the  diameter  of  the 
impression.  The  results  of  these  experiments  are  sum- 
marized in  the  accompanying  table. 

The  best  results  are  obtained  with  an  alloy  of  1  per  cent 
nickel.  The  transverse  strength  is  increased  30  per  cent; 
the  compressive  strength,  30  per  cent.;  the  tensile  strength, 
25  per  cent,  while  the  hardness  is  increased  only  18  per 
cent.  An  addition  of  nickel  of  IV2  per  cent  gave  no  advan- 
tage whatever,  the  influence  of  the  nickel  on  the  separa- 
tion of  graphite  more  than  compensating  for  the  favorable- 
effect  on  the  ferrite. 

Metallographic  studies  showed  that  the  metal  presented 
the  aspect  of  a  good  gray  iron,  with  needles  of  graphite 
regularly  distributed  in  a  mass  of  ferrite  and  nice  lamina- 
tions of  pearlite. 

For  the  manufacture  of  high  tensile  cast  iron  for  ma- 
chine parts,  gear  blanks,  etc.,  a  cast  iron  containing  1.2  per 
cent  of  nickel  may  be  recommended.  That  the  melting 
point  is  raised  5  deg.  is  of  no  particular  consequence  in 
practice. 

It  was  considered  interesting  to  find  out  whether  cobalt, 
which  is  used  more  and  more  in  alloy  steels  and  whose 
physical  and  chemical  properties  are  very  close  to  those- 
of  nickel,  had  effects  similar  to  those  of  nickel  when  al- 
loyed with  cast  iron. 

The  methods  followed  in  the  experiments  were  exactlj 
the  same  as  those  in  the  experiments  with  nickel.  Table  I 
gives  the  results  obtained.  They  are  diametrically  op- 
posed to  those  obtained  with  nickel.  The  resistance  ta 
bending  diminished  rapidly,  the  tensile  and  compression 
strengths  decreased  somewhat,  while  the  hardness  is- 
slightly  increased.  These  results  are  in  accordance  with, 
those  of  the  chemical  analysis.  Cobalt  retards  the  sepa- 
ration of  the  graphite  and  favors  the  formation  of  car- 
bides. Therefore  the  use  of  cobalt  for  improving  cast 
iron  is  out  of  the  question. 
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Opinions  of  British  Leaders  on  the 
Future  of  Aircraft 

Included  in  this  article  are  some  opinions  expressed  at  the  Air  Confer- 
ence which  were  not  reported  with  full  significance  in  the  bulletins  issued 
for  the  press  at  that  time,  but  which  are  valuable  to  commercial  world. 


THE    Proceedings    of    the    British    Air    Conference, 
1920,  have  been  published  as  a  White  Paper.    The 
conference,  which  was  the  first  of  its  kind,  took 
place  at  the  Guildhall,  London. 

The  range  of  subjects  was  so  extensive  that  the  pro- 
ceedings are  valuable  both  to  the  student  of  aeronautics 
and  to  the  commercial  world  generally. 

The  proceedings  were  largely  reported  in  the  press  at 
the  time  of  the  conference,  but  there  is  much  interest- 
ing new  matter,  in  the  form  of  replies  by  the  readers 
of  papers  to  points  raised  in  the  course  of  discussion, 
which  is  now  published  for  the  first  time: 

Sir  Frederick  Sykes's  Views 

Major-General  Sir  Frederick  Sykes,  Controller-Gen- 
eral of  Civil  Aviation,  who  read  a  paper  on  "Civil  Avia- 
tion and  Air  Services"  points  out,  in  the  course  of  his 
reply,  that  civil  and  service  aviation  are  closely  allied 
and  that  the  nation  which  is  the  strongest  in  commer- 
cial air  traffic  will  be  the  strongest  also  in  the  aerial 
warfare  of  the  future.  He  thinks  that  the  war  has 
proved  that  military  power,  whether  on  land,  on  sea,  or 
in  the  air,  evolving  naturally  from  the  exigencies  of  im- 
perial responsibility  and  world  trade  is  healthier  than 
a  military  system  artificially  imposed  upon  the  State. 
The  extent  to  which  civil  air  traffic  will  be  carried  on 
in  the  event  of  a  future  war  will  depend,  he  believes,  on 
the  measure  of  importance  air  transport  organization 
has  attained.  On  the  other  hand,  he  states  that  there 
must  always  be  a  division  between  civil  and  service 
aviation  and  that  the  more  useful  aircraft  become  for 
commerce,  the  greater  will  be  the  tendency  for  civil  and 
service  types  of  machines  to  diverge.  "You  cannot  eco- 
nomically in  peace  use  service  machines  for  air  traffic," 
he  says,  "any  more  than  you  could  use  a  warship  as  a 
passenger  or  freight  steamer."  For  that  reason  some 
of  the  proposals  which  had  been  made  that  the  Govern- 
ment should  build  airplanes  capable  of  being  used  in 
war  and  lend  them  to  companies  to  operate,  and  that 
the  Air  Ministry  should  make  an  allowance  toward 
every  machine  and  the  salary  of  every  pilot  employed 
in  commercial  transport,  on  the  understanding  that  the 
whole  of  the  machinery  should  be  taken  over  by  the 
Government  in  emergency,  are  hardly  practicable.  Such 
schemes,  if  carried  out,  would  possess,  he  believes,  the 
double  disadvantage  of  militating  against  the  develop- 
ment of  commercial  types  and  of  impeding  private  en- 
terprise by  a  system  of  bureaucratic  control. 

Gen.  Sykes  expresses  himself  as  being  fully  in  accord 
with  the  proposal  that  all  mails  should  be  "surrendered" 
to  aircraft  operating  on  continental  air  routes,  and  while 
he  thinks  that  this  would  be  a  great  and  essential  step 
forward,  he  doubts  whether  the  Post  Office  can  organ- 
ize this  support  quickly  enough  and  on  a  sufficient  scale 
to  meet  the  difficulties  of  the  next  two  or  three  years. 


In  the  interval  he  considers  it  necessary  that  direct  sub- 
sidies should  be  granted,  a  proposal  which  has  been 
authorized  since  the  Conference  took  place. 

Suggestions  for  Helping  British  Aviation 

The  paper  on  "The  Operation  of  Civil  Aircraft  in  Re- 
lation to  the  Constructor"  was  by  H.  White  Smith,  C.B.E., 
chairman  of  the  Society  of  British  Aircraft  Construc- 
tors, who  deals  with  many  points  raised  by  subsequent 
speakers. 

He  thinks  that  much  has  still  to  be  done  to  improve 
the  present  standard  of  comfort  on  aeroplanes  and  he  be- 
lieves that  if  air  services  are  to  become  popular  the 
ordinary  traveling  public  has  yet  to  be  convinced  that 
the  air  fare  is  worth  the  difference  over  that  charged 
for  rail  and  steamer  journeys. 

While  development  of  new  types  of  civil  aircraft  is 
proceeding,  he  does  not  think  that  we  can  claim  to  have 
reached  yet  the  point  of  commercial  success  and  he  con- 
siders that  subsidies  are  highly  necessary  in  order  to 
carry  on  until  such  time  as  aircraft  become  developed. 
He  points  out  further  that  although  the  running  costs 
of  the  latest  types  of  aircraft  are  most  helpful,  yet  there 
are  so  few  actually  in  service  that  little  benefit  is  derived 
from  improved  economies,  and  that  the  transport  com- 
panies will  need  to  spend  a  large  amount  of  capital  in 
order  to  purchase  latest  types  and  to  bring  their  fleets 
up  to  date.  He  suggests  that  possibly  some  help  towards 
the  provision  of  these  latest  types  could  be  given  in 
order  to  allow  old  war  types  to  be  scrapped. 

Lines  of  Technical   Development 

Air  Vice  Marshall  Sir  E.  L.  Ellington,  Director-Gen- 
eral of  Supply  and  Research,  spoke  on  "The  Present  Po- 
sition of  Aircraft  Research  and  Contemplated  Develop- 
ment." In  his  reply  he  outlines  the  development  which 
is  taking  place  in  the  design  of  suitable  aerial  cameras, 
and  in  other  experimental  photographic  work.  Included 
among  these  are  a  shock-absorbing  camera  mounting, 
an  automobile  film  camera,  embodying  all  the  necessary 
instruments  for  survey  purposes,  instruments  for  re- 
cording angle  of  tilt  at  the  moment  of  exposure  and  the 
development  of  night  photography. 

Although  the  Air  Marshall's  advocacy  of  the  possible 
usefulness  of  the  steam  engine  for  aircraft  work  was 
strongly  questioned,  he  now  states  that  "taking  it  all 
round  1  still  strongly  consider  that  the  steam  engine  is 
sufficiently  attractive  for  aircraft  to  justify  some  pre- 
liminary experiments  on  the  matter." 

Capt.  F.  S.  Barnwell,  who  dealt  with  the  question  of 
"The  Technical  Aspects  of  Civil  and  Service  Aviation," 
urges  the  continuance  of  research  as  to  the  efficiency  of 
the  thick  tapered  cantilever  wing,  suggests  that  all  fu- 
ture aeroplanes  (at  least  all  civil  ones)  must  be  stable 
and  states  that  there  is  no  serious  difficulty  in  attaining 
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stability  without  any  appreciable  loss  of  performance. 
In  this  connection  he  mentions  that  instability  is  not  by 
any  means  the  greatest  source  of  danger;  engine  failure 
he  places  first  with  low  power  and  poor  range  of  vision 
as  being  nearly  as  serious  in  practice. 

Co-operation  With  Navy  and  Army 

Air  Marshall  Sir  H.  M.  Trenchard,  Chief  of  the  Air 
Staff,  who  spoke  on  "Aspects  of  Service  Aviation,"  deals 
mainly  with  the  question  raised  regarding  the  seconding 
of  naval  and  military  officers  for  service  in  the  air  force. 
He  thinks  that  the  views  expressed  by  representatives  of 
the  Admiralty  and  the  War  Office  that  "there  might  be 
danger  of  officers  seconded  to  the  Air  Force  losing  touch 
with  the  parent  services  and  in  consequence  becoming 
ultimately  less  valuable  in  their  capacity  as  officers  of 
that  service,"  are  too  narrow. 

There  is  some  truth,  he  believes,  in  the  suggestion  that 
there  is  a  danger  of  this  sort  in  all  specialization,  but  it 
is  on  the  whole  readily  surmountable  in  practice  and  he 
voices  the  opinion  that  it  is  desirable  for  the  two  older 
services  to  obtain  a  knowledge  of  air  warfare  which  can 
only  be  obtained  by  allowing  some  of  their  officers  to 
be  trained  by,  and  serve  for  a  time  in  the  Royal  Air 
Force.  In  so  doing  he  is  convinced  that  they  will  gain 
themselves  and  that  the  Air  Force,  too,  will  unquestion- 
ably gain  seems  clear  to  him  that  if  the  national  forces 
are  regarded  (as  they  should  be)  as  serving  one  common 
national  purpose,  that  purpose  must  be  advanced  by 
maintaining  a  steady  flow  of  officers  of  the  sea  and  land 
forces  to  and  from  the  air  force.  The  air,  which  is  over 
the  sea  and  land,  presents  new  problems  to  the  fighters 
on  each  which  must  be  studied  in  conjunction  and  not 
in  isolation.  The  air  is  one,  and  the  Air  Force  has  been 
created  to  embrace  all  who  fight  in   it. 


Possibilities  of  Commercial  Airships 

Sir  Trevor  Dawson,  R.N.,  who  spoke  on  "The  Commer- 
cial Airship — Its  Operation  and  Construction." 

Sir  Trevor  considers  that  one  of  the  largest  airship 
bases  of  the  future  will  be  somewhere  in  the  Iberian 
Peninsula  and  will  form  the  terminal  station  for  air- 
ship services  to  North  and  South  America  and  also  to 
South  Africa;  the  great  advantage  of  a  terminal  station 
in  Spain  being  that  routes  from  there  across  the  Atlan- 
tic entirely  avoid  the  bad  weather  frequently  prevailing 
in  the  higher  latitudes.  From  this  terminal  station  it 
would  be  practicable  to  use,  for  distributive  services  in 
Europe,  smaller  airships  and  aeroplanes  of  much  greater 
speed,  which  would  be  little  affected  by  bad  weather. 

He  emphasizes  also  the  need  for  extensive  experiments 
being  carried  out  in  connection  with  the  mooring  of  air- 
ships to  mooring  towers  and  also  mooring  over  the  wa- 
ter, and  he  hopes  that  the  Air  Ministry  will  be  able  to 
do  some  practical  work  in  those  directions,  as  well  as  in 
investigating  the  question  of  using  hydrogen  fuel,  par- 
ticularly for  commercial  purposes. 

He  believes  that  naval  officers  are  now  convinced  of 
the  great  value  of  airships  for  long  endurance  patrol 
work  over  sea  and  that  as  the  commercial  airship  will 
be  readily  convertible  into  a  naval  cruiser  with  very 
little  alteration  indeed,  the  ships  could  take  up  ac- 
tive service  within  a  matter  of  days  after  receiving 
orders  for  mobilization.  The  development  in  design  pro- 
duced by  commercial  experience  will  be  equally  applica- 
ble to  the  design  of  service  airships  which,  in  his  opin- 
ion, is  a  strong  argument  in  favor  of  State  assistance  be- 
ing given  for  the  establishment  of  commercial  airship 
services  and  for  the  construction  of  large  types  of  air- 
ships which  could  be  operated  on  a  successful  commer- 
cial basis. 


Aircraft  Cooling  System  Data 


THE  branch  of  the  German  ar.my  administration 
which,  during  the  war,  was  entrusted  with  the  pro- 
curement of  aircraft  and  accessories  was  known  as  the 
Flugzeugmeisterei.  In  addition  to  purchasing  this  ma- 
terial for  the  army,  it  was  the  duty  of  the  Flugzeugmeis- 
terei  to  carry  on  the  research  work  necessary  to  advance 
the  design  of  aircraft  as  rapidly  as  possible.  The  re- 
sult was  that  in  the  course  of  time  there  were  organized 
departments  of  a  technical  character  for  every  branch 
of  aircraft  engineering.  A  valuable  working  basis  was 
found  in  the  aircraft  experimental  laboratory  at  Adlers- 
hof,  organized  two  years  before  the  war,  which  placed 
all  (if  its  equipment  and  its  whole  personnel  at  the  serv- 
ice of  the  aerial  arm.  Additional  research  men  of  estab- 
lished reputation  were  secured  I'm'  investigating  un- 
solved problems  of  design.  The  results  obtained  were 
circulated  immediately  among  interested  parties  through 
technical  reports,  and  at  the  conclusion  of  the  state  of 
war  these  reports  were  made  available  also  to  the  gen- 
eral public. 

The  problem  then  arose  of  making  available  to  air- 
craft specialists  the  results  which  had  not  been  pub- 
lished in  the  reports  up  to  the  fall  of  1918  and  at  the 
same  time  to  give  the  greatest  possible  publicity  to  the 
general  results  of  the  experimental  work  of  the  Flugzeug- 
meisterei,  which  constituted  a  valuable  basis  for  further 
development  in  this  field.  This  led  to  the  idea  of  issuing 
a  large  work,  somewhat  in  the  nature  of  a  scientific 
legacy  of  the  Flugzeugmeisterei   (which  latter  was  dis- 


solved in  accordance  with  the  treaty  of  Versailles)  for 
the  promotion  of  scientific  design  and  as  a  stimulant  to 
the  urgently  needed  research  work  in  this  field.  Written 
in  strictly  scientific  and  impartial  style,  this  Handbook 
of  Aircraft  Engineering  was  intended  to  place  at  the 
disposal  of  designers  and  testers  of  planes  for  the  com- 
ing commercial  aviation  in  compact  form  the  exceeding- 
ly valuable  data  concerning  experiences  of  the  period 
1914-1918. 

This  Handbook  of  Aircraft  Engineering,  written  in 
German,  is  issued  in  a  number  of  volumes,  each  dealing 
with  a  specific  subject.  Vol.  VI,  Part  II,  entitled  Cool- 
ing and  Coolers  for  Aircraft  Engines,  by  Dr.  Ing  Piilz, 
with  a  supplement  on  the  Elements  of  the  Cooling  Proc- 
ess by  Prof.  Dr.  Trefftz  and  Dr.  Pohlhausen,  has  been 
sent  us  for  review,  the  publishers  being  Richard  Carl 
Schmidt  &  Co.  of  Berlin.  This  book  contains  a  great 
deal  of  experimental  data  on  aircraft  radiators,  syste- 
matically arranged,  and  is  well  illustrated.  A  list  of  the 
chapter  headings  will  give  an  idea  of  the  contents  and 
the  manner  of  treatment.  This  list  is  as  follows:  Ab- 
sorption of  Heat  by  the  Cooling  Water;  Circulation  of 
the  Water  in  the  Cooling  Circuit;  Dispersal  of  Heat  in 
the  Radiator;  Weight  of  Radiators;  Air  Resistance  of 
Radiators;  Internal  Construction  of  Radiators;  Develop- 
ment of  Radiator  Constructions;  The  Radiator  in  the 
Airplane;  Radiator  Accessories;  The  Cooling  Medium 
and  Treatment  of  the  Radiator  in  Winter;  Elements  of 
the  Cooling  Process. 
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Malleable  Castings  Production  as  Re- 
lated to  the  Automotive  Industry 

The  history  of  an  industry  has  a  more  definite  hearing  upon  the  quality  of 
its  product  than  is  generally  recognized.  This  article  traces  the  tech- 
nical and  commercial  development  of  malleable  castings  production.  Sim- 
ilar articles  will  follow  concerning  other  industries.  The  facts  are  worth 
consideration  in  analyzing  materials  for  car  and  truck  construction. 


THE  materials  which  go  into  automotive  vehicles  are 
being  studied  with  renewed  care.  The  time  has 
passed  when  manufacturers  were  tempted  to  com- 
pete for  material  of  doubtful  quality  at  almost  any  price. 
Castings  are  now  being  more  carefully  inspected;  per- 
formance is  being  more  accurately  followed  and  checked, 
with  the  realization  that  keen  competition  in  the  selling 
market  is  demanding  more  perfection  of  detail  and  more 
uniform  standards  of  performance. 

Among  the  products  which  have  been  extensively 
utilized  in  the  automotive  industry  during  recent  years 
is  the  malleable  iron  casting.  The  history  of  the  tech- 
nical and  commercial  development  of  the  malleable  cast- 
ing, moreover,  indicates  that  comparatively  meager  in- 
formation has  been  widely  published  concerning  the 
methods  by  which  it  is  manufactured,  the  reasons  under- 
lying its  reputation  for  lack  of  uniformity,  and  the 
•methods  by  which  distinct  improvements  have  been 
brought  about  in  its  qualities  during  the  last  seven 
years. 

The  special  interest  in  quality  and  standards  of  ma- 
terials which  is  being  taken  just  at  this  time  by  en- 
gineers and  purchasing  agents  renders  of  special  interest 
an  examination  of  the  malleable  castings  industry  in  its 
relation  to  the  automotive  industry  from  an  engineering 
and  commercial  standpoint. 

Up  until  three  or  four  years  ago,  the  malleable  iron 
industry  was  in  a  more  or  less  chaotic  condition.  The 
process  of  making  malleable  iron  had  been  known  in  a 
general  way,  of  course,  ever  since  1722,  but  the  early 
development  of  the  industry,  even  in  this  country,  was 
characterized  by  rule-of-thumb  methods,  lack  of  scien- 
tific data,  and  much  secrecy  about  what  scientific  facts 
were  known  by  individual  manufacturers. 

Among  the  pioneers  of  the  industry  in  America,  the 
name  of  Seth  Boyden  stands  out  prominently.  Boyden 
performed  his  work  in  Newark,  N.  J.,  about  1820-1835. 
In  attempting  to  duplicate  the  European  practice  in 
making  malleable,  by  chance  he  hit  upon  the  practical 
method  of  the  graphitizing  anneal.  This  he  accom- 
plished after  six  years'  woi-k  trying  to  duplicate  Euro- 
pean castings.  His  discovery  marked  the  beginning  of  a 
new  process  and  formed  the  basis  of  the  present  malle- 
able castings  industry  in  the  United  States. 

The  early  uses  of  malleable  castings  were  chiefly  for 
agricultural  implements.  Here  malleable  castings  re- 
placed cast  and  wrought  iron  to  a  large  extent.  About 
1880,  malleable  castings  began  to  be  utilized  in  railroad 
car  construction.  For  a  considerable  period  of  time  the 
railroads  absorbed  a  large  percentage  of  malleable  pro- 
duction. 

This  demand  did  not  continue,  however,  and  had  fallen 


off  very  materially  just  about  the  time  the  automobile 
industry  began  to  absorb  a  large  number  of  malleable 
castings. 

The  reason  for  this  falling  off  in  railroad  demand  is 
worthy  of  special  note,  since  it  bears  to  a  large  extent 
upon  more  recent  developments. 

Until  seven  or  eight  years  ago,  the  manufacture  of 
malleable  castings  was  supposed  to  be  by  means  of  a 
secret  process.  A  few  large  organizations  were  equipped 
for  research  work,  but  the  smaller  companies  were 
forced  to  go  along  as  best  they  could.  H.  A.  Schwartz, 
of  the  National  Malleable  Castings  Co.,  wrote  recently: 
"During  all  this  time  the  results  of  none  of  these  in- 
vestigations became  publicly  available  and  therefore  it 
is  difficult  to  accurately  chronicle  the  scientific  develop- 
ment of  the  art.  The  organizations  collecting  scientific 
and  research  data  did  not  feel  it  to  be  sound  business 
policy  to  make  public  disclosures  of  their  work.  Re- 
gardless of  whether  or  not  this  policy  was  fundamentally 
sound  from  the  manufacturers  viewpoint,  it  certainly 
proved  a  handicap  to  the  consumer,  who  remained  in 
ignorance  both  of  the  theoretical  principles  and  prac- 
tical applications  of  the  manufacture  of  malleable 
castings. 

".  .  .  There  still  persisted  in  the  engineers  hand- 
books and  in  the  technical  press  a  mass  of  ill-supported 
conceptions  largely  predicated  upon  a  confusion  with  the 
white  heart  process.  .  .  .  Since  none  of  those  who 
knew  better  felt  called  upon  to  publicly  combat  state- 
ments of  this  character,  it  is  not  surprising  that  the  en- 
gineering public  was  left  in  ignorance  and  hence  in  dis- 
trust of  the  qualities  of  the  material. 

"Moreover,  it  is  not  surprising  that  in  the  absence  of 
guidance  by  those  better  informed,  some  of  the  less  in- 
telligent and  progressive  manufacturers  did  not  clearly 
understand  the  principles  of  the  process  they  practiced 
and  therefore  produced   unsatisfactory  castings." 

The  result  of  this  condition  was  that  so  many  poor 
castings  were  produced  by  those  firms  which  did  not 
have  facilities  for  scientific  research,  that  even  those 
firms  which  did  produce  a  more  uniform  product  found 
themselves  unable  to  market  it  properly  because  of  the 
almost  universal  distrust  of  the  malleable  casting  in 
general.  As  one  writer  put  it,  the  users  seem  to  blame 
the  failure  of  a  steel  casting  upon  the  way  it  was  manu- 
factured, while  they  blamed  the  failure  of  a  malleable 
casting  upon  the  inherent  nature  of  malleable. 

These  factors  are  largely  responsible  for  the  falling 
off  in  the  use  of  malleable  in  those  lines  which  had  form- 
erly utilized  it  extensively.   As  engineers  know,  the  chief 
faults  attributed  to  malleable  castings  have  been: 
1.  Lack  of  uniform  quality;  undependability. 
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2.  Lack  of  ductility. 

Facing  these  facts,  together  with  the  necessity  for 
meeting  tne  new  problems  brought  up  by  the  extensive 
use  of  malleable  castings  by  the  automobile  industry,  the 
malleable  producers  recognized  the  necessity  for  a  defi- 
nite effort  on  their  part  to  restore  confidence  in  thei? 
product  through  eliminating  so  far  as  possible  the  valid 
objections  recorded  above. 

This  was  the  condition  of  the  industry  about  1915  be- 
fore extensive  efforts  in  scientific  research  and  testing 
of  materials  through  co-operative  action  had  begun. 
There  were  at  that  time  about  twenty-five  members  in 
the  American  Malleable  Castings  Association  which  had 
Deen  formed  some  ten  years  before.  This  group  of  rep- 
resentative manufacturers  determined  to  enlarge  their 
past  field  of  co-operative  action  and  to  take  certain 
definite  steps  in  advance.    They  determined: 

1.  To  go  the  full  road  along  the  lines  of  metal- 
lurgical research,  regardless  of  cost. 

2.  To  make  every  public  statement  regarding  prog- 
ress conservative,  and  accompanied  by  data  which 
would  substantiate  in  detail  every  statement  made. 

The  research  and  testing  work  was  placed  in  the  hands 
of  a  consulting  engineer,  Enrique  Touceda,  of  Albany. 
N.  Y.,  and  extensive  work  has  been  carried  on  along 
these  lines  ever  since.  A  careful  analysis  of  the  situa- 
tion indicates  that  the  importance  of  this  work  is  rela- 
tively very  great  in  considering  the  present  status  and 
future  possibilities  of  the  malleable  casting.  For  this 
reason,  an  account  of  the  general  nature  of  the  tests  to- 
gether with  the  results  obtained  will  be  of  interest. 

"When  the  research  work  was  started,"  said  Mr.  Tou- 
ceda recently,  it  was  found  that  by  far  the  majority  of 
the  members  had  no  system  of  testing  the  quality  of  their 
product,  aside  from  the  twisting  and  bending  of  a  cast- 
ing, in  order  to  ascertain  its  ductility,  or  the  bending  of 
test  lugs  attached  to  the  castings.  Consequently  there 
was  no  way  in  which  could  be  compared  the  quality  of 
the  product  of  one  member  with  that  of  another.  To  be 
candid,  there  was  available  no  information  of  value  that 
could  be  given  to  the  engineer  who  might  be  seeking  in- 
formation of  this  character." 

The  first  step,  then,  was  to  standardize  tests  so  that 
•comparative  records  could  be  made  and  kept.  This  was 
accomplished  and  at  the  present  time  tests  are  made 
i'or  ductility,  tensile  strength,  and  elongation.  It  is  out- 
side the  scope  of  this  article  to  describe  in  detail  the 
methods  by  which  these  tests  are  made.  It  is  worthy  of 
note,  however,  that  a  visitor  is  welcomed  very  heartily 
at  the  testing  laboratories  by  the  consulting  engineer 
and  is  given  every  facility  for  examining  the  methods 
and  equipment  used  in  making  the  various  tests.  A  de- 
tailed description  of  the  tests  may  be  found  in  the  paper 
•on  "Research  Work  on  Malleable  Iron,"  presented  by 
Enrique  Touceda  before  the  A.  S.  M.  E.  at  the  Spring 
Meeting  in  1919. 

One  tensile-test  liar  and  one  test  wedge  from  some  one 
"heat  of  each  day's  run  are  sent  by  each  member  to  the 
•consulting  engineer.  Accurate  records  of  all  tests  are 
kept,  and  by  this  means  the  following  factors  can  be 
•determined: 

1.  The  quality  of  each  member's  product. 

2.  The  quality  of  the  product  of  the  society  aa  a 
whole. 

3.  The  comparative  progress  of  the  quality  in 
each  case. 


Each  month  a  report  is  made  of  the  results  of  the 
tests.  This  report  is  printed  and  is  distributed  in  the 
form    of   a    bulletin.      The    members    are    classified    into 


those  who  make  railway  castings  and  those  who  do  not. 
To  the  former  is  assigned  a  number  and  to  the  latter  a 
letter.  Thus  each  producer  can  identify  his  own  record, 
but  not  that  of  anyone  else.  In  this  way  he  is  able  to 
compare  the  standard  and  quality  of  his  own  work  with 
that  of  his  competitors. 

A  certificate  is  issued  to  each  foundry  which  for  three 
months  has  sent  daily  samples  for  test,  in  cases  where 
every  one  of  these  samples  has  met  the  requirements  of 
the  association  as  to  physical  qualities.  The  require- 
ments of  the  association  are  identical  with  the  standard 
specification  for  malleable  castings  set  up  by  the  Amer- 
ican Society  for  Testing  Materials  which  require  a 
minimum  tensile  strength  of  45,000  pounds  per  square 
inch  and  an  elongation  of  7.5  per  cent  in  2  inches. 

It  is  worth  analyzing  just  what  this  certificate  means. 
In  the  first  place,  it  obviously  means  that  the  holder  for 
the  last  three  months  has  done  consistently  high  quality 
work.  It  is  an  indication  that  the  vast  majority  of  cast- 
ings going  out  from  that  foundry  are  of  a  uniformly 
high  quality. 

Certain  "loop-holes"  appear,  however,  which  must  be 
considered : 

1.  The  test  bar  sent  to  the  consulting  engineer 
is  taken  from  only  one  heat  of  the  day.  There  may 
be  several  heats,  the  test  bar  having  been  taken 
from  a  selected  heat. 

2.  All  bars  from  the  same  heat  may  not  be  of 
uniform  quality  because  of  defects  in  the  furnace. 

3.  It  might  be  possible  for  special  bars  to  be  laid 
aside  to  be  sent  for  testing  purposes. 

On  the  other  hand  there  are  certain  definite  factors 
which  offset  these  objections  to  a  large  extent.  The 
consulting  engineer  maintains  a  force  of  four  inspectors 
who  spend  their  time  going  about  from  one  to  another 
of  the  75  foundries  comprised  in  the  association  mem- 
bership. The  inspectors  mark  and  place  certain  bars  in 
various  heats  and  later  choose  samples  from  those  placed 
for  further  inspection. 

More  than  this,  however,  is  to  be  considered  the  basic 
principle  upon  which  this  testing  and  research  work  was 
founded.  It  was  begun  because  the  producers  realized 
the  existence  of  a  lack  of  confidence  in  their  product. 
It  was  decided  that  the  only  possible  way  to  rebuild  the 
industry  was  to  restore  confidence.  And  that  confidence 
could  be  restored  in  only  three  ways: 

1.  By  scientific  research  to  determine  the  way  to 
make  uniformly  high  grade  castings. 

2.  By  disseminating  that  knowledge  among  all 
members  so  that  the  entire  association  could  make 
such  castings. 

3.  By  treating  the  engineering  public  with  utter 
honesty  in  the  publication  of  results. 

In  other  words,  these  producers  realize  that  any  at- 
tempt to  "beat  the  game"  would  be  merely  an  act  of 
fooling  themselves;  that  it  would  really  be  very  bad  busi- 
ness for  them  in  the  long  run.  It  was  because  they  were 
sold  on  this  idea  that  they  undertook  the  research  and 
testing  work  in  the  beginning. 

There  is  no  "hedging"  in  connection  with  the  granting 
of  a  certificate.  Some  producers  often  miss  by  a  very 
small  margin,  but  the  certificate  is  not  granted  in  such 
cases.  Moreover,  a  certificate  granted  for  one  quarter 
can  be  retained  by  the  producer  only  dining  the  next 
quarter.  He  must  then  return  it  to  the  consulting  en- 
gineer. Then  he  receives  a  new  certificate,  if  his  record 
warrants  it. 

When  a  producer  is  not  coming  up  to  standards,  the 
consulting  engineer  attempts  to  help  him  in  every  way 


710 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


March  31,  1921 


AVERAGE  ELONGATION  IN  2  INCHES 


AVERAGE  ULTIMATE  TENSILE  STRE  "OTH 


Charts  showing  a  comparison   between   the  results  obtained   by  the   association  as   a    whole   during   the  period 
shown  above,  and  the   requirements  of  the  A.  S.   T.M.  standard  specification  for  malleable  iron  castings 


possible,  that  his  product  may  be  brought  up  to  the 
proper  quality.  Such  advisory  work  is  constantly  go- 
ing on. 

New  furnaces  are  now  being  designed  in  many  cases 
by  the  consulting  engineer  in  accordance  with  standards 
determined  after  a  long  period  of  scientific  research. 

It  is  worth  special  notice,  in  connection  with  the  grant" 
ing  of  this  certificate  of  quality,  that  there  are  several 
firms,  members  of  the  association  for  a  number  of  years, 
which  have  never  yet  obtained  this  certificate  indicative 
of  uniformly  high  quality  for  a  period  of  three  months. 
This  fact  in  itself  indicates  that  the  certificate  is 
awarded  only  on  the  basis  of  merit  and  that  it  may  play 
an  important  part  in  the  mind  of  the  engineer  and  pur- 
chasing agent  when  determining  the  producer  with 
whom  to  place  orders.  The  certificate  may  be  said  in  a 
general  way  to  be  a  strong  indication  of  the  uniformly 
high  quality  of  the  maker's  product. 

The  research  work  has  resulted  in  the  determination 
of  standards  for  practical  use  and  in  the  raising  of  the 
quality  and  uniformity  of  the  castings  produced. 

The  accompanying  chart,  Fig.  1,  shows  the  compara- 
tive test  records  as  regards  elongation  and  tensile 
strength  of  the  castings  produced  by  members  of  the 
American  Malleable  Castings  Association  since  1918. 

The  chart  shows  a  very  definite  rise  in  the  quality  of 
malleable  castings  since  the  beginning  of  the  research 
work.  The  increased  percentage  of  average  elongation 
is  specially  to  be  noted.  Before  the  research  was  under- 
taken many  firms  were  producing  castings  with  a  very 
high  ultimate  strength  but  with  an  average  elongation 
of  something  like  3%  per  cent. 

Another  factor  to  be  considered  in  examining  this 
chart  is  that  the  membership  of  the  association  has  been 
constantly  increasing  during  the  period  covered.  New 
firms  were  coming  in  which  had  not  had  the  benefit  of 
the  results  of  the  research  work  and  which  were  in  near- 
ly every  case  "weak  brothers"  for  a  certain  period.  This 
fact  tends,  of  course,  to  reduce  somewhat  the  average 
rise  in  quality. 

It  will  be  noted  that  no  very  definite  increase  in  ten- 
sile strength  is  apparent  in  1919.  According  to  officials 
of  the  association  this  is  attributable  largely  to  the  fact 
that  the  material  available  for  manufacture  was  so  poor 
as  to  make  it  a  very  difficult  task  to  keep  castings  even 
up  to  the  former  standard.  Some  users  of  the  product, 
on  the  other  hand,  lay  the  blame  at  the  door  of  lowered 
standards  of  manufacture.  These  users  claim  that  be- 
cause of  excessive  bidding  for  the  product  on  the  part 
of  automotive  manufacturers,  the  demand  became  so 
much  greater  than  the  supply  that  malleable  producers 
yielded  to  the  temptation  to  shorten  the  time  of  anneal- 
ing and  in  other  ways  speed  up  production  at  the  expense 
of  quality.  The  1920  curves,  however,  show  a  marked 
increase  both  in  tensile  strength  and  elongation. 


The  automotive  industry  has  undoubtedly  played  a 
large  part  in  the  recent  development  of  the  malleable 
castings  industry.  W.  G.  Kranz  told  the  American  Foun- 
drymen's  Association  several  years  ago  that  "It  was  not 
until  the  automobile  industry  sprang  up  that  the  physical 
properties  of  malleable  iron  received  very  much  consider- 
tion  from  the  consumer.  The  automobile  engineer  ap- 
preciated the  necessity  for  a  material  to  withstand 
shocks  and  yet  be  easily  machined,  and  found  in  malle- 
able castings  exactly  what  he  wanted.  It  is  gratifying 
to  note  that  to-day  a  very  large  tonnage  is  going  to  that 
industry." 

It  is  not  the  purpose  of  this  paper  to  attempt  to  discuss 
the  relative  efficiency  of  malleable  castings  as  opposed 
to  other  materials  for  specific  automobile  parts.  It  was 
thought,  however,  that  the  extensive  work  which  has  been 
done  during  recent  years  by  malleable  makers  in  regard 
to  scientific  research,  standard  tests  and  definitely  at- 
tempting to  maintain  and  reward  uniformity  of  high 
quality  would  be  of  special  interest  to  automotive  engi- 
neers and  designers  just  at  this  time. 

The  claims  of  the  malleable  manufacturers  as  regards 
the  adaptability  of  their  product  in  certain  cases  are  well 
known  to  engineers.  Briefly,  the  chief  properties  claimed 
may  be  listed  as  follows: 

1.  Ability  to  be  poured  thin  and  to  be  flowed  into 
more  intricate  designs  than   steel. 

2.  Ease  of  machining. 

3.  Ductility. 

4.  Light  weight  in  relation  to  ultimate  strength. 

5.  Relative   cheapness   under  ordinary  market   con- 
ditions. 

The  following  list  of  automobile  and  truck  parts  to 
which  the  malleable  manufacturers  consider  their  prod- 
uct adapted  is  of  interest: 

Steering  wheel  spider.  Control     rod     levers     and 

Differential  housing.  clevises. 

Transmission   housing.  Wheel  hubs. 

Rear  axle  brake  housing.  Robe  rail  fittings. 

Timing  gear  housing.  Clutch  parts. 

Universal  joint  bearings.  Radiator   inlet  and   outlet 

Tire  rack  supports.  pipes. 

Door  hinges.  Hand  brake  and  gear-shift 

Steering  post  bracket.  levers. 

Windshield  fittings.  Pedal  pads. 

Concerning  the  increased  use  of  malleable  in  the  auto- 
mobile industry,  Robert  C.  Bell,  secretary  of  the  Ameri- 
can Malleable  Castings  Association,  writes: 

"We  attempted  about  two  years  ago  to  ascertain  the 
production  of  malleable  castings  that  were  used  in  the 
automotive  industry,  although  the  questionnaire  sent 
out  at  that  time  did  not  produce  satisfactory  results  for 
the  reason  that  so  many  of  our  members  do  not  differen- 
tiate between  the  production  of  different  classes  of  cast- 
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ings.  We  knjw,  haazever,  that  from  1914  to  1919,  and 
the  same  is  true  of  1920,  that  the  production  of  malle- 
ables  for  use  in  the  automotive  industry  showed  a  steady 
increase  in  tonnage.  This  statement  is  borne  out  by  the 
fact  that  the  foundries  which  specialize  in  automotive 
work  have  steadily  increased  their  tonnage  covering  the 
past  five  or  more  years." 

The  automotive  industry  started  to  buy  malleable 
castings  at  a  point  when  the  malleable  industry  was  in 
a  rather  critical  position.  The  malleable  industry  had 
multiplied  its  capacity  by  5  between  1900  and  1913  and 
its  productive  capacity  had  risen  accordingly.  With  the 
decrease  in  railroad  and  agricultural  implement  work, 
the  automotive  industry  played  a  large  part  in  utilizing 
the  productive  capacity  that  had  been  built  up.  And  it 
may  be  said,  that  the  malleable  industry  has  in  return 
been  doing  its  part  by  the  investment  of  large  sums  in 
research  and  experimental  work  to  bring  its  product  up 
to  the  standards  of  uniformity  and  quality  necessary  to 
meet  the  requirements. 

Mr.  Bell  states  that  "There  are  no  figures  available  to 
show  the  effect  on  the  malleable  castings  industry  by  its 
contact  with  the  automotive  industry.  We  can  say  this, 
however,  that  the  development  of  the  automotive  indus- 
try has  been  quite  beneficial  to  the  malleable  castings 
Industry  both  in  volume  of  business  and  especially  in 
the  desire  of  the  automotive  buyer  for  better  grades  of 
malleable  and  the  desire  of  the  principal  malleable  foun- 
dries specializing  in  automobile  work  to  constantly  give 
the  automobile  manufacturer  a  more  uniform  and  more 
dependable  product." 

The  steel  casting  and  the  drop  forging  are  considered 
to  be  the  chief  competitor  of  the  malleable  castings,  al- 
though each  product  has   certain   individual   properties 


which  render  it  superior  for  specific  purposes.  In  an  ef- 
fort to  make  the  product  more  popular  during  recent 
years,  the  malleable  producers  have  made  a  definite  effort 
to  bring  to  the  attention  of  engineers  the  efforts  which 
are  being  made  to  standardize  its  quality  and  render  it 
more  uniform. 

The  consulting  engineer  of  the  Association  has  been 
encouraged  to  explain  the  research  and  testing  work  be- 
fore various  engineering  bodies  and  considerable  litera- 
ture has  been  built  up  in  various  trade  papers  by  dif- 
ferent members  of  the  industry.  In  certain  instances 
papers  read  before  the  American  Foundrymen's  Associa- 
tion concerning  malleable  have  been  reprinted  and  dis- 
tributed to  purchasing  agents  and  engineers  who  might 
be  interested.  In  brief,  it  may  be  said  that  during  the 
last  seven  years  the  veil  of  secrecy  has  been  lifted  to  a 
large  extent  from  the  malleable  process  and  industry 
and  considerable  data  are  available  concerning  both  the 
technical  and  commercial  development  of  the  industry 
for  those  interested  to  investigate  the  subject  in  more 
detail. 

This  work  of  the  Association,  together  with  the  devel- 
opment of  the  malleable  industry,  has  been  discussed 
here  because  the  automotive  industry  has  played  such 
an  important,  though  an  indirect,  part  in  it,  and  because 
the  factors  behind  the  development  of  the  industries 
contributing  to  the  automotive  industry  may  form  a  very 
valuable  background  for  production  and  engineering 
men  when  discussing  the  relative  merits  and  possibilities 
of  the  different  materials  which  are  to  be  utilized.  The 
history  and  line  of  development  followed  by  an  industry 
is  likely  to  have  a  more  direct  bearing  upon  the  quality 
and  nroperties  of  its  product  than  is  generally  recog- 
nized. 


Properties  of  Ordinary  Wood  Compared  with  Plywood 


WOOD,  as  is  well  known,  is  a  non-homogeneous  mate- 
rial, with  widely  different  properties  in  the  various 
directions  relative  to  the  grain.  This  difference  must  be 
recognized  in  all  wood  construction,  and  the  size  and  form 
of  parts  and  placement  of  wood  should  be  such  as  to  utilize 
to  the  best  advantage  the  difference  in  properties  along  and 
across  the  grain.  Were  wood  a  homogeneous  material  such 
as  cast  iron,  having  the  same  strength  properties  in  all  di- 
rections that  it  has  parallel  to  the  grain,  it  would  be  unex- 
celled for  all  structural  parts  where  strength  with  small 
weight  is  desired. 

The  Forest  Products  Laboratory  has  found  that  the  ten- 
sile strength  of  wood  may  be  twenty  times  as  high  parallel 
to  the  grain  as  perpendicular  to  the  grain,  and  its  modulus 
of  elasticity  from  fifteen  to  twenty  times  as  high.  In  the 
case  of  shear  the  strength  is  reversed,  the  shearing 
strength  perpendicular  to  the  grain  being  much  greater 
than  parallel  to  the  grain.  The  low  parallel-to-the-grain 
shearing  strength  makes  the  utilization  of  the  tensile 
strength  of  wood  along  the  grain  difficult,  since  failure  will 
usually  occur  through  shear  at  the  fastening  before  the 
maximum  tensile  strength  of  the  member  is  reached. 

The  large  shrinkage  of  wood  across  the  grain  with 
changing  moisture  content  may  introduce  distortions  in  a 
board  that  decrease  its  uses  where  a  broad,  flat  surface  is 
desired.  The  shrinkage  from  the  green  to  the  oven-dry 
condition  across  the"  grain  for  a  flat -sawed  board  is  about  8 
per  cent  and  for  quarter-sawed  board  about  41-.  per  cent., 
while  the  shrinkage  parallel  to  the  grain  is  practically  neg- 
ligible for  most  species. 

It  is  not  always  possible  to  proportion  a  solid  plank  so 
as  to  develop  the  necessary  strength  in  every  direction  and 
at  the  same  time  utilize  the  full  strength  of  the  wood  in  all 


directions  of  the  grain.  In  such  cases  it  is  the  purpose  of 
plywood  to  meet  this  deficiency  by  cross  banding,  which 
results  in  a  redistribution  of  the  material. 

In  building  up  plywood  a  step  is  made  in  obtaining 
equality  of  properties  in  two  directions,  parallel  and  per- 
pendicular to  the  edge  of  a  board.  The  greater  the  number 
of  plies  used  for  a  given  panel  thickness,  the  more  homo- 
geneous in  properties  is  the  finished  panel.  Broadly  speak- 
ing, what  is  gained  in  one  direction  is  lost  in  the  other. 
For  a  very  large  number  of  plies  it  may  be  assumed  that 
the  tensile  strength  in  two  directions  is  the  same  and  that 
it  is  equal  to  the  average  of  the  parallel-to-the-grain  and 
perpendicular-to-the-grain  values  of  an  ordinary  board. 


An  Electric   Truck   for   Industrial    and 
Street  Use 

(Continued  from  page  693) 
all  electrical  mechanism  without  the  use  of  a  key.  It  is 
noteworthy  that  anti-friction  bearings  are  used  through- 
out the  truck,  the  armature  shaft  bearings  being  of  the 
ball  type,  and  the  bearings  on  the  intermediate  dash  and 
the  axles,  roller  bearings. 

Regular  practice  is  to  provide  wheels  on  the  legs  on  one 
end  of  the  platforms,  the  other  pair  of  legs  being  left  plain. 
This  has  been  found  convenient  should  it  be  desired  to 
move  the  platforms  while  the  truck  is  busy  elsewhere,  since 
one  end  can  readily  be  raised  and  the  platform  handled 
like  a  two-wheel  wheelbarrow.  The  plain  legs  make  an  ef- 
fective brake  so  that  the  loaded  platform  can  be  sal 
on  any  grade.  For  special  purposes  wheels  can  be  provided 
on  all  four  legs,  but  this  is  not  ordinarily  done  because  of 
danger  of  rolling  away  unless  left  on  a  level  surface. 
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Incentives  to  Better  Workmanship 
Appeal  to  a  Variety  of  Instincts 

When  the  management  is  interested  in  the  individual  worker  only  to 
the  extent  of  his  immediate  quantity  of  production,  the  workman  prob- 
ably will  be  interested  in  the  company  to  the  same  limited  extent.  The 
incentive  plan  described  here  gives  the  worker  numerous  motives  to 
strive   for  greater   personal   development,  increasing  his  ultimate  value. 

By  Norman  G.  Shidle 


THE  special  production  value  of  a  willing  and  en- 
thusiastic worker  is  pretty  well  recognized  by  in- 
dustrial managers.  Likewise  the  impossibility  of 
producing  such  workers  under  conditions  of  continuous 
monotony  work  and  without  the  use  of  incentives  other 
than  wage  payments  is  becoming  increasingly  evident. 
Despite  the  realization  of  these  facts,  methods  of  effect- 
ing remedies  for  present  difficulties  have  not  yet  been 
worked  out  except  to  a  very  limited  degree. 

Experiments  of  one  kind  and  another  have  been  tried 
in  various  plants,  some  with  good  results,  others  less  suc- 
cessfully. Yet  it  is  only  through  making  such  experi- 
ments and  analyzing  the  results  that  standards  for  fu- 
ture procedure  can  be  established.  For  that  reason  an 
examination  of  the  methods  utilized  by  certain  firms 
which  have  based  their  action  upon  a  carefully  planned, 
intelligent  basis  is  of  special  value. 

Too  many  so-called  incentive  plans  have  revolved 
about  the  appeal  to  the  single  instinct  of  desire  for  mone- 
tary gain.  This  appeal  is  undoubtedly  a  very  strong 
one,  and  works  to  a  decided  advantage  in  every  case,  but 
where  it  is  the  only  appeal,  there  are  very  likely  to  arise 
storms  which  it  cannot  successfully  weather.  This  fact 
must  be  recognized  even  though  it  is  fundamental  that 
satisfactory  wages  are  a  prerequisite  to  gaining  the  ac- 
tive co-operation  of  a  worker. 

A  Varied  Appeal 

To  successfully  analyze  the  other  instincts  to  which 
an  appeal  may  be  made,  however,  and  to  determine 
methods  by  which  such  an  appeal  can  be  made  is  not  an 
easy  matter.  This  is  one  of  the  important  tasks  which 
confronts  the  industrial  manager  in  his  study  of  the 
human  element  in  industry. 

A  plan  by  which  individual  abilities  can  be  rated  in  a 
general  way  and  rewarded  according  to  merit  has  been 
worked  out  at  the  Sperry  Gyroscope  Company.  It  in- 
volves a  number  of  those  factors  just  discussed  and  in- 
dicates certain  practical  methods  of  enlisting  more  active 
co-operation  from  the  workman  through  an  appeal  to 
other  instincts  in  addition  to  that  for  money. 

Each  employee  is  rated  as  regards  four  characteristics, 
each  of  which  bears  a  definite  relation  to  his  job  and  on 
the  basis  of  this  rating  his  rate  of  pay,  opportunity  for 
advancement  and  several  other  factors  are  determined. 

Before  it  is  possible  to  rate  a  man  as  to  his  ability  on 
a  job,  it  is  necessary,  of  course,  to  determine  the  require- 
ments of  the  job  itself;  to  outline  the  qualifications  nec- 
essary in  a  man,  if  he  is  to  fill  that  job  in  a  first-class 


manner.  In  other  words,  an  accurate  job  analysis  is 
necessary  upon  which  to  base  any  estimate  of  the  man's 
proficiency  and  possibilities. 

Such  an  analysis  can  take  any  of  the  common  forms; 
many  firms  already  have  on  file  job  analyses  for  a  ma- 
jority of  the  jobs  in  their  shop.  The  particular  type  used 
at  the  Sperry  company  is  detailed  in  analysis,  but  brief 
in  summary.  The  summary  serves  as  a  basis  for  the 
rating.  Following  is  a  sample  which  shows  the  job 
analysis  summary  used  for  all-round  machinists: 

Duties 

Perform  operations  in  the  manufacture,  assembling, 
erection  and  repair  of  various  kinds  of  machinery  and 
direct  the  work  of  helpers  in  this  connection. 

Qualifications 

Machinists  in  this  class  must  be  thoroughly  depend- 
able, able  to  work  rapidly  with  commercial  accuracy  from 
blue  prints  and  sketches  as  well  as  to  lay  out  the  work, 
carrying  it  to  completion  on  bench  or  machine.  Must  be 
able  to  operate  as  an  expert  all  of  the  usual  machine 
shop  tools  and  be  competent  to  do  the  work  without  the 
use  of  jigs  or  fixtures,  checking  dimensions  with  the 
proper  measuring  tools.  Must  have  a  thorough  knowl- 
edge of  various  tools,  speeds,  feeds  for  different  mate- 
rials. Worker  should  possess  a  knowledge  of  the  use  of 
lubricating,  cutting  and  polishing  compounds.  Must 
have  a  knowledge  of  such  shop  arithmetic  as  common 
fractions,  decimals,  simple  algebra  and  trigonometry  or 
be  able  to  use  hand  books  intelligently  for  the  solution 
of  problems  in  connection  with  his  work. 

On  machine  repair,  erection  and  assembling  work, 
worker  must  in  addition  to  the  above  be  competent  to  do 
the  necessary  filling,  scrapping,  fitting  and  assembling 
of  machined  parts  making  the  necessary  mechanical  ad- 
justments to  secure  the  proper  functioning  of  the  appa- 
ratus. Must  know  how  to  babbitt  and  condition  bearings 
and  be  able  to  do  the  necessary  rigging  work. 

The  requirements  of  the  job  having  been  accurately 
determined,  the  workman  is  rated  on  the  basis  of  four 
characteristics: 

1.  Experience  and  Education    3.  General  Value  to  Company 

2.  Knowledge  of  Work  4.  Physical  Qualifications 

Each  of  these  four  characteristics  are  understood  to  in- 
clude certain  definite  factors,  while  each  of  them  has 
been  included  after  careful  analysis  for  a  specific  reason. 

"Experience  and  Education"  is  understood  to  apply 
only  to  his  education  as  applied  to  that  work  which  he 
will  be  called  upon  to  do.  A  toolmaker,  for  instance, 
would    require    a   knowledge    of    common    arithmetic   to 
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qualify  for  a  high  rating,  but  his  knowledge  of  Latin 
would  have  no  bearing  upon  his  rating. 

Under  this  head,  too,  is  considered  the  length  of  time 
a  man  has  served  in  a  given  trade.  This  counts  for 
something,  since  a  long  experience  gives  a  certain  back- 
ground and  breadth  of  knowledge  that  is  certain  to  be 
of  value.  In  this  connection,  also,  are  considered  the 
companies  with  whom  he  has  been  associated  and  the 
length  of  service  with  each.  It  is  believed  that  a  work- 
er's connection  with  a  concern  known  for  a  high  stand- 
ard of  product  and  efficient  production  furnishes  an  im- 
portant indication  of  his  ability. 

"Knowledge  of  the  Work"  comprises  somewhat  differ- 
ent factors.  Although  a  person  acquires  knowledge  of 
his  work  through  experience  and  education,  some  per- 
sons acquire  it  much  more  rapidly  than  others.  Under 
this  head  are  considered  familiarity  with  hand  tools, 
measuring  devices,  machine  tools  and  materials  common 
to  the  trade.  The  worker's  ability  to  plan  and  execute 
his  work  from  given  instructions,  whether  oral,  written 
or  in  blue-print  form,  is  also  judged. 

"General  Value  to  the  Company"  is  an  important  con- 
sideration. A  man  with  excellent  ability  and  qualifica- 
tions may  be  of  little  value  to  the  company  unless  he  ap- 
plies that  knowledge  in  an  effective  manner.  A  man  of 
less  ability  may  surpass  a  better  equipped  man  in  value 
to  the  company  simply  through  the  energy  and  effort 
with  which  he  goes  at  his  work.  Under  this  head  quality 
and  quantity  production  are  taken  into  account;  the  abil- 
ity of  a  man  to  maintain  a  high  point  of  accuracy  and 
skill,  combined  with  speed,  is  important  in  determining 
his  ultimate  value  to  the  concern. 

Dependability  and  general  attitude  toward  the  work 
are  considered  under  this  head  and  go  toward  determin- 
ing the  final  rating.  It  is  recognized  that  a  worker's  dis- 
position, habits  and  general  attitude  toward  conditions 
have  an  irfluence  upon  his  associates  and  also  reflect  di- 
rectly in  his  work. 

"Physical  Ability"  is  often  a  vital  factor  in  the  effec- 
tiveness of  a  manual  worker.  His  physical  qualifica- 
tions, as  to  general  health,  age,  etc.,  are  given  due  con- 
sideration. 

The  four  factors  are  not  considered  as  being  equally 
important;  in  making  up  the  final  rating  for  the  man,  a 
weighted  average  is  used,  as  follows : 

Education  and  Experience  15',       Value  to  Company    25% 
Knowledge  of  Work  50%       Physical  Ability  10% 

The  values  of  the  various  factors  were  determined  by 
the  personnel  manager  after  conference  with  the  various 
executives  and  department  heads  of  the  concern,  so  that 
they  represent  the  composite  view  of  a  number  of  men, 
each  in  a  position  to  judge  competently. 

Upon  the  basis  of  the  job  analysis  and  these  four  fac- 
tors just  described  the  workman  is  rated  by  his  fore- 
man and  division  superintendent.  The  rating  is  made  on 
an  A,  B,  C,  D  basis  and  appears  on  a  chart  as  follows: 
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The  percentage  value  of  each  worker  is  determined, 
to  quote  from  a  recent  article  by  M.  R.  Lott,  Superinten- 
dent of  the  Personnel  Department,  in  this  way. 

"It  is  assumed  that  in  order  that  a  man  should  be  con- 
sidered as  belonging  in  a  trade,  he  must  possess  at  least 
50  per  cent  of  the  qualifications  of  the  ideal  man  for  each 
general  consideration  in  that  trade.  In  order  that  the 
results  may  be  unbiased,  the  foreman  consults  with  the 
supervisor  and  the  results  are  reviewed  by  a  third  per- 
son.    .     .     . 

"The  A  man  would  receive  the  full  value  for  each  of 
the  qualifications  according  to  the  weighted  average 
noted  previously,  while  the  D  man  would  be  given  half 
the  values  of  the  A,  and  B  and  C 'would  be  rated  in  pro- 
portion. A  score,  then,  is  available  for  each  worker  and 
his  rate  of  pay  may  be  gaged  accordingly.  Tbe  actual 
values  assigned  to  the  groups  really  have  no  significance 
other  than  providing  the  same  standard  of  comparison 
for  all.     They  would  be: 

A  worker  scoring  between  95  and  100  would  receive  the 

maximum  rate 
A  worker  scoring  between  85  and  95  might  receive  the 

next  lower  rate 
A  worker  scoring  between  75  and  85  might  receive  the 

next  lower  rate 
A  worker  scoring  between  65  and  75  might  receive  the 

next  lower  rate 
A  worker  scoring  between  50  and  65  might  receive  the 

lowest  rate 

"While  the  plan  is  not  perfect,  it  has  assisted  in  arriv- 
ing at  a  more  consistent  consideration  of  the  merits  of 
an  indivdual  and  has  been  the  means  of  correcting,  in  a 
manner  very  advantageous  to  the  worker,  discrepancies 
that  existed  when  there  was  no  standard  for  analysis  and 
comparison." 

This  completes  the  plan  insofar  as  the  methods  of 
rating  the  men  is  concerned.  The  man  is  given  a  tem- 
porary rating  when  he  is  employed  with  the  company. 
This  initial  rating  is  made  by  the  employment  manager 
on  the  basis  of  the  man's  past  record  and  the  general 
impression  which  he  makes. 

All  ratings  are  checked  over,  however,  on  an  average 
of  once  every  three  months,  so  that  a  man  has  an  op- 
portunity to  better  his  position  within  a  comparatively 
short  period  of  time. 

But  of  what  use  is  this  rating  plan?  If  operated  sim- 
ply to  provide  an  interesting  course  in  mental  gymnas- 
tics for  the  personnel  manager,  it  is  obviously  a  waste 
of  time  and  money.  The  chief  value  of  any  such  plan  lies 
in  the  effectiveness  with  which  it  is  used.  An  analysis 
of  the  use  in  the  Sperry  plant  indicates  the  possible 
value. 

In  the  first  place  it  is  used  in  connection  with  wage 
rates  to  furnish  an  incentive  for  increased  pay.  All  the 
men  at  this  plant  work  on  day  rates,  and  the  wages  for 
each  trade  are  graded  from  a  given  base  in  accordance 
with  this  rating  plan. 

The  wage  scales  are  laid  out  on  a  form  similar  to  the 
one  given  here  to  illustrate  more  clearly  just  how  the 
system  is  worked  out. 

Rate  Schedule 

Rate  per  Hour  as  per  Score 


Occupation 

95-100 

'.Ml    95 

85-90 

75-85 

.65-75 

50-65 

Trade  No.  1 

$0.80 

$0.77 

$0.73 

$0.70 

$0.67 

$0.63 

Trade  No.  2 

.73 

.70 

.67 

.63 

.60 

.57 

Trade  No.  3 

.80 

.77 

.73 

.70 

.67 

.63 

Trade  No.  4 

.73 

.70 

.67 

.63 

.60 

.57 

Trade  No.  5 

.53 

.50 

.46 

.43 

.40 

.36 

Trade  No.  6 

.73 

.70 

.67 

.63 

.60 

.57 

The  plan,  then,  is  useful  in  grading  rates  of  pay  in  ac- 
cordance with  all  those  factors  which  go  toward  making 
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the  workman  of  real  permanent  value  to  the  company. 
When  wages  are  dependent  entirely  upon  quantity  of 
production  the  management  may  be  said  to  be  emphasiz- 
ing to  the  worker  that  this  is  about  the  only  factor  re- 
garding his  performance  with  which  it  is  concerned. 
In  such  ease,  the  worker  is  very  likely  to  have  his  atten- 
tion centered  almost  entirely  on  this  single  point  and  to 
disregard  very  largely  those  other  factors  which  un- 
doubtedly enter  in  to  his  ultimate  value  to  the  manage- 
ment. 

In  other  words,  this  system  of  rating  tells  the  worker, 
in  effect,  several  things  that  tend  to  make  him  feel  like 
actively  supporting  his  company.     Among  these  are: 

1.  That  the  management  is  interested  in  him  as  an  in- 
dividual; that  his  work  is  really  being  watched,  and 
that  when  he  does  good  work  it  is  immediately  recog- 
nized. He  knows  that  he  is  being  regarded  as  an  in- 
dividual personality  and  that  he  is  not  looked  upon  as 
merely  one  cog  in  the  machine. 

2.  That  the  management  appreciates  the  development  in 
him  of  certain  qualities  which  go  toward  making  him 
a  bigger,  broader  man.  The  mere  fact,  for  instance, 
that  he  takes  up  some  outside  course  to  help  him  with 
his  work  is  likely  to  raise  his  score,  since  it  indicates  a 
real  interest  in  his  task. 

3.  He  knows  that  the  management  is  interested  in  his 
personal  development  and  that  in  a  very  practical,  im- 
mediate and  concrete  way  he  can  benefit  by  attempting 
to  develop  himself  along  a  number  of  lines.  He  is  en- 
couraged to  grow  larger  by  this  consideration  which 
the  management  takes  of  a  number  of  factors  in  ad- 
justing his  wage.  Where  there  is  but  one  considera- 
tion— quantity  production  on  a  single  machine,  for  in- 
stance— he  is  encouraged  to  grow  smaller  so  far  as 
personality  and  mental  development  are  concerned. 

Every  workman  knows  what  his  rating  is.  After  it 
Jiis  been  made  up  his  foreman  notifies  him  of  it.  And  in 
this  way  another  benefit  of  the  system  is  brought  out. 
Every  man  is  not  satisfied  with  the  rating  that  is  given 
him.  In  such  cases  he  is  privileged  to  go  personally  to 
the  foreman  and  then  to  the  personnel  manager  if  he  is 
still  unsatisfied.  The  various  factors  considered  are 
then  discussed  with  him,  his  weak  points  are  pointed  out 
and  he  is  encouraged  to  overcome  them  that  his  score 
may  be  raised. 

Since  the  whole  matter  is  on  a  frank  and  open  basis 
with  the  workmen,  the  management  is  able  to  talk  over 
strong  and  weak  points  with  them.  In  this  way  the  in- 
dividual worker  has  been  able  to  understand  his  own  de- 
ficiencies and  to  correct  them  through  personal  effort. 
This  is  not  merely  a  theory,  but  a  statement  of  fact  made 
on  the  basis  of  numerous  cases  recorded  in  Lott's  office. 

Another  advantage  of  the  plan  has  been  to  interest  the 
foremen  in  the  human  elements  of  their  supervising  task. 
While  there  was  some  difficulty  at  first  in  convincing 
them  of  the  practicability  of  the  idea,  the  results 
achieved  within  a  short  time  aided  materially  in  this 
task.  Moreover,  the  matter  of  rating  men  under  super- 
vision carries  with  it  some  very  interesting  features 
which  appealed  to  the  foremen  and  superintendents  once 
they  caught  the  idea. 

With  this  increasing  interest  of  the  foremen  has  come, 
necessarily,  an  increased  study  of  men  and  the  human 
factors  as  related  to  production.  This  in  itself  is  a 
notable  achievement  and  ultimately  will  be  worth  many 
times  the  trouble  and  expense  of  the  rating  system. 

Other  uses  are  also  made  of  the  rating  scale.  Promo- 
tions are  made  from  within  the  shop  whenever  possible, 
and  the  rating  scale  is  used  as  a  basis  for  making  such 
advancements.  When  business  depression  necessitates 
laying  off  men,  the  rating  scale  is  used  again.  The  score 
of  each  man  has  been  used  recently  as  the  prime  con- 


sideration in  keeping  him  or  letting  him  go.    The  factors 
regarded  in  the  order  of  their  consideration  have  been: 

1.  Rating 

2.  Home  responsibilities,  family,  etc. 

3.  Length  of  service  . 

Thus  a  high  rating  gives  a  man  the  best  possible  in- 
surance against  unemployment.  It  practically  insures 
him  permanent  work,  even  in  bad  times,  and  thus  adds 
another  incentive  to  make  him  strive  for  a  good  score. 

The  broad  scope  and  vision  of  the  factors  considered 
in  making  up  the  score  must  constantly  be  borne  in  mind 
when  discussing  the  incentives  given  the  men  to  attain  a 
high  score.  In  other  words,  the  achievement  of  a  high 
score  by  the  employee  means  real  personal  development, 
both  mentally  and  spiritually  for  himself,  as  well  as  in- 
creased value  for  the  company.  It  is  for  that  reason  the 
high  score  is  worth  striving  for;  and  some  might  say, 
for  that  reason  alone. 

To  sum  up,  the  following  advantages  may  be  listed  as 
accruing  from  this  rating  plan  and  its  intelligent  utiliza- 
tion: 

1.  To  the  management: 

a.  Good  will  and  co-operation  from  the  workmen,  be- 
cause of  the  practical  demonstration  of  its  interest 
in  his  personal  all-round  development  and  growth 

b.  Better  quality  and  quantity  production 

c.  Decreased  labor  turnover 

d.  Increased  study  and  knowledge  of  the  human  ele- 
ment on  the  part  of  foremen 

e.  Gradual  raising  of  level  of  ability  of  workers 
through  understanding  and  remedy  of  personal  de- 
fects 

f.  Better  and  more  pleasant  "atmosphere"  about  the 
plant  because  of  closer  personal  contact  between 
management,  foremen  and  workmen. 

2.  To  the  workmen: 

a.  Increased  wages  through  personal  development 

b.  Unemployment  insurance  through  same  means 

c.  Opportunity  to  see  his  weak  points  clearly,  to  have 
them  discussed  sympathetically  and  to  better  him- 
self through  remedying  them. 

e.  An  opportunity  to  have  merit  rewarded;  the  danger 
of  being  buried  in  the  mass  is  eliminated. 

There  are  other  good  features  in  the  plan,  some  of 
which  go  far  deeper  into  the  fundamental  factors  of 
human  relationships  in  industry  than  a  superficial  sur- 
vey of  the  rating  plan  itself  would  indicate.  The  plan, 
though  dealing  with  only  a  minor  part  of  the  industrial 
relations  problem,  furnishes  an  excellent  means  of  meet- 
ing one  of  the  questions  which  arises.  Its  practicality  is 
attested  not  only  by  its  success  and  continued  use  at  the 
Sperry  Gyroscope  Company,  but  also  by  the  fact  that  the 
Standard  Oil  Company  of  New  Jersey  is  about  to  put  into 
operation  a  plan  moulded  along  somewhat  the  same  lines. 
Since  the  latter  company  is  instituting  the  plan  at  this 
time  of  business  depression,  there  is  a  strong  indication 
that  it  is  regarded  as  a  definite  production  and  financial 
asset  to  the  management. 


A  COMBINATION  of  several  manufacturing  concerns 
for  the  purpose  of  manufacturing  automobiles  and 
trucks  has  been  effected  in  Poland,  and  the  new  concern 
will  be  financed  by  a  number  of  leading  Polish  banks. 
Work  will  begin  the  coming  spring,  and  it  is  planned  to 
turn  out  1000  complete  trucks  the  first  year,  about  one- 
half  of  which  will  be  taken  over  by  the  Polish  army. 
Assembly  work  will  be  carried  on  at  the  factory  of  Bor- 
man  &  Szwede,  Warsaw,  while  the  other  factories  in  the 
combine  will  manufacture  the  parts.  For  the  first  year, 
however,  probably  75  per  cent  of  the  parts  will  have  to 
be  imported  from  the  United  States. 
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Is  the  Dealer  an  Important  Cog  in  the 

Wheel? 


Dealers  often  express  the  doubt  as  to  whether  they  are  appreciated  by  the 
heads  of  the  organizations  of  which  they  are  a  part.  They  quote  many 
instances  to  support  this  doubt.  Here  is  some  evidence  as  to  their  stand- 
ing  as   business   men   and   of  the   amount  of  business  they   should  do. 

By  Clyde  Jennings 


A  CAR  manufacturer's  organization  can  be  no 
stronger  than  its  dealer  organization  will  let  it  be. 
The  dealer  organization  cannot  develop  beyond  the 
limitations  set  by  the  manufacturer.  Development  must 
be  mutual.  All  concerned  will  admit  this.  Neither  or- 
ganization can  be  paramount,  although  many  situations 
will  arise  where  the  burden,  for  the  time  being,  will  fall 
most  heavily  upon  one  of  these  two  organizations. 

With  this  rather  positive  basis  it  is  interesting  to  note 
the  attitude  taken  by  some  manufacturing  organizations. 
Recently  the  man  responsible  for  the  functioning  of  a 
rather  large  dealer  organization  said: 

"We  conduct  our  dealer  operations  on  the  Statler 
Hotel  principle,  that  the  dealer  is  always  right. 
Sometimes  the  burden  of  the  proof  shows  that  the 
dealer  is  not  right,  and  then  we  handle  the  situation 
as  an  individual  case.  It  is  the  exception,  not  the 
rule,  and  it  is  not  allowed  to  sway  our  policy  or 
operation." 

Only  a  few  months  ago  a  man  who  has  a  considerable 
voice  in  the  operation  of  a  dealer  organization  talked  at 
considerable  length  on  his  problems.  All  through  the 
conversation  he  spoke  of  the  dealers  as  "poor  boobs,"  and 
always  referred  to  their  inability  to  select  the  proper 
papers  for  advertising,  and  an  inability  generally  to 
handle  the  affairs  connected  with  the  selling  of  cars. 

As  a  bit  of  pertinent  comment  on  these  contrasting  at- 
titudes, it  can  be  remarked  that  the  factory  represented 
by  the  former  speaker  is  now  running  on  a  very  high 
percentage  of  the  1920  production,  while  the  other  fac- 
tory was  recently  reported  to  be  flat,  and  it  has  had  some 
financial  tribulations.  The  present  prosperity  of  these 
factories  may,  or  may  not,  be  in  any  measure  due  to  the 
sales  attitude.     You  can  draw  your  own  conclusion. 


Rushing  Into  Business 

HERE  is  an  incident  worth  considering: 
A  short  time  ago  a  man  in  a  western  city  had  some- 
thing like  $150,000  surplus  in  his  selling  business,  let  us 
say  it  was  lumber.  For  reasons  perfectly  satisfactory 
to  himself  he  did  not  want  to  put  the  surplus  back  into 
that  business,  but  wanted  to  find  another  merchandising 
proposition.  He  investigated  many  lines  and  decided 
upon  automobiles.  He  then  studied  the  list  of  cars,  elim- 
inated those  he  knew  to  be  well  represented,  and,  after 
consultations  with  several  persons,  selected  five  makes, 
with  a  view  of  getting  the  local  representation  of  one 
of  the  lines. 

He  -ent  out  his  letters,  and  waited.     Within  a  week  he 


had  definitely  turned  down  three  of  the  factories  to  which 
he  wrote.    This  is  how  he  tells  of  his  experience: 

"The  first  man  to  see  me  in  response  to  my  letters 
came  to  my  office  at  9:30  a.  m.  I  learned  later  that  he 
had  arrived  in  town  at  8  a.  m.  First  he  told  me  how 
much  money  the  company  thought  would  be  required  to 
swing  the  deal.  I  agreed.  He  asked  me  if  I  had  the 
money.  I  put  my  documents  on  the  table  and  right  away 
he  accepted  me  as  the  future  dealer. 

"Then  it  became  my  turn.  1  wanted  to  know  some- 
thing about  his  company  but  he  did  not  appear  to  know 
much.  I  asked  him  what  investigation  he  had  made  con- 
cerning me.  He  said  my  letter  was  sufficiently  convinc- 
ing to  his  company. 

"Long  before  noon  I  had  turned  down  his  proposition. 
I  could  not  see  that  I  cared  to  do  business  with  a  com- 
pany that  was  so  willing  to  accept  a  dealer  merely  on  the 
looks  of  his  bank  account. 

"Two  other  companies  went  the  same  way.  The  fourth. 
after  a  long  period  of  correspondence  and  inquiry,  offered 
me  the  dealership  on  conditions  that  I  could  not  then 
meet.  I  am  now  looking  for  the  man  to  get  to  join  me  in 
this  dealer  proposition  who  knows  enough  about  cars  to 
meet  the  requirements.  I  think  the  proposal  is  a  fine 
one. 

"The  fifth  company  eliminated  itself,  as  they  did  not 
have  production  to  go  into  the  territory  I  had  asked  for." 

The  net  result  of  this  effort  to  enter  the  dealer  field 
was  three  companies  out  of  the  five  did  not  make  suffi- 
cient inquiry  concerning  the  future  dealer  as  to  com- 
mand his  respect;  a  fourth  made  strong  exactions  and 
commanded  the  entire  respect;  a  fifth  showed  a  very  sen- 
sible determination  not  to  spread  its  distribution  too 
thinly. 

The  question  is : 

How  nearly  does  this  incident  show  the  trend  on 
motor  dealer  selection? 


Size  of  Establishments 

NOW  as  to  the  dealer. 
Recently  a  number  of  distributors  were  asked  to 
estimate  the  average  number  of  persons  employed  by  the 
dealers  in  their  territory.  The  estimates  are  so  close  as 
to  supply  a  very  definite  idea.  The  lowest  number  is  6 
to  each  dealer  and  the  highest  is  12.  A  majority  of  the 
answers  say  7.  So  let  it  be  agreed  that  the  average 
number  of  employees  is  something  above  seven. 

One  of  these  an  iwers  reads: 

"The  general  average  of  employees  in  a  town  of  5000, 
handling  about   100  low-priced  cars  annually,  would  be 
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seven.     In  a  town  of  25,000  handling  500  cars,  25  to  30; 
100,000,  handling  750  to  800  cars  would  be  40  to  50." 

The  point  here  is  that  a  business  establishment  that 
employs  an  average  of  more  than  7  persons  is  of  a  con- 
siderably higher  rating  than  the  average  of  mercantile 
establishments.  The  man  in  charge  must  be  a  man  of 
some  business  ability  and  of  some  financial  standing  in 
his  community. 


How  Many  Cars? 

THE  question  as  to  how  many  cars  a  dealer  in  a  cer- 
tain sized  city  should  sell  is  a  moot  one.  From 
the  opinions  heard  here  and  there  it  is  to  be  feared  that 
some  manufacturers,  at  least,  have  not  given  much 
thought  as  to  whether  their  dealers  were  assuming  a 
sufficient  sales  load  to  enable  them  to  maintain  an  estab- 
lishment in  keeping  with  the  merchandise  they  repre- 
sented. Following  are  a  number  of  opinions  of  distribu- 
tors who  have  had  a  long  experience  in  automobile  whole- 
saling as  to  the  number  of  cars  necessary  to  maintain 
an  adequate  establishment  in  cities  of  certain  size. 

1 — in  towns  of  5000  persons,  the  number  of  cars  would 
depend  largely  upon  the  price  of  the  car.  Taking  them 
at  the  average  of  $1,000  he  must  sell  at  least  25  cars 
to  make  any  money.  In  towns  of  25,000  persons  this 
number  should  be  doubled.  In  towns  of  100,000  persons 
he  should  sell  a  minimum  of  126  cars.  He  must  do  this 
in  order  to  conduct  a  satisfactory  business.  Assuming, 
of  course,  there  will  be  small  towns  to  bring  up  the  pop- 
ulation to  greater  than  this  in  centers  of  this  kind. 

2 — It  is  difficult  to  estimate  the  number  of  car  sales 
required  to  support  a  dealer  in  towns  of  5000,  25,000  and 
100,000.  This  all  depends  on  the  methods  of  doing  busi- 
ness, whether  they  conduct  a  garage  in  connection  and 
whether  they  conduct  a  repair  department,  accessory 
department,  and  so  forth.  I  believe  it  is  possible  in  any 
of  the  towns  mentioned  for  a  dealer  to  go  into  business 
and,  providing  his  business  is  properly  conducted,  make 
a  profit  without  selling  a  single  automobile;  therefore, 
his  car  sales  should  be  his  real  profit.  At  present  the 
average  car  dealer  hardly  takes  time  to  wait  on  a  cus- 
tomer who  wants  a  tire  or  anything  else  at  a  small  sum. 
We  dealers  have  allowed  ourselves  to  think  in  too  large 
sums,  that  is,  from  a  volume  standpoint  and  have  been 
negligent  toward  the  small  items  which  really  constitute 
a  profit  in  this  business. 

3 — it  depends  altogether  on  the  car  handled.  In  the 
South  the  medium-priced  car  always  will  be  the  biggest 
seller.  A  dealer  in  the  town  of  5000  should  sell  25  cars 
to  make  it  profitable,  if  he  looks  after  his  customers  and 
renders  any  service. 

4 — A  dealer  in  a  town  of  5000  should  retail  no  less 
than  25  cars.  A  town  of  25,000  not  less  than  50  cars.  A 
town  of  100,000  from  150  to  200  cars. 

A  Low  Estimate 

5 — In  a  town  of  5000,  a  dealer  can  probably  get  along 
with  selling  12  or  15  cars  because  his  rent  and  overhead 
are  very  low.  He  will  be  his  own  salesman,  and  his  ex- 
penses will  be  divided  between  the  repair  shop,  sundry 
sales,  as  well  as  selling  cars.  In  a  town  of  25,000,  if  he  is 
an  up-to-date  dealer,  has  a  good  service  department  and 
devotes  his  exclusive  time  and  ability  to  pushing  his  car, 
and  it  is  a  good  make,  carrying  not  more  than  two  makes 
of  cars  and  one  light  truck  and  his  reputation  is  estab- 


lished, he  should  sell  60  cars  and  trucks,  providing  the 
territory  immediately  adjoining  his  town  can  absorb  some 
of  his  production. 

6 — In  a  town  of  5000  population  the  dealer  would  have 
to  sell  50  cars  or  more.  In  25,000,  150  or  more,  and  100,- 
000,  300  or  over.  This  applies,  of  course,  to  standard 
lines  that  are  selling  at  a  good  price  retail  and  with  a 
reasonable  profit. 

7 — Using  a  popular  low-priced  car  as  a  basis,  a  dealer 
should  handle  100  cars  in  a  town  of  5000,  500  cars  in  a 
town  of  25,000  and  750  to  900  cars  in  a  town  of  100,000. 

8 — It  would  be  my  guess  that  a  dealer  in  a  town  of 
5000  could  sell  from  60  to  100  cars  and  make  money  con- 
stituting about  three  lines  ranging  in  price  from  $1,000 
to  $3,000.  A  town  of  25,000  population— 80  to  200  cars ; 
100,000  population,  150  to  300  cars. 

9 — The  dealers  in  the  5000  town  should  sell  at  least 
40  to  50  average-priced  cars.  In  towns  of  25,000  the 
market  should  be  proportionate,  and  in  cities  of  100,000,  if 
he  cannot  sell  $400,000  in  the  year  he  will  waste  his  time. 

There  are  two  sides  to  this  question,  just  the  same  as 
to  most  questions.  It  certainly  is  a  problem  as  to 
whether  the  small  city  dealer  is  doing  as  much  business 
as  he  should,  and  could  do  if  he  put  forth  the  proper 
effort.  The  other  side  is  as  to  whether  the  manufacturer 
is  supplying  him  with  as  many  cars  as  the  dealer  is  en- 
titled to  if  he  maintains  a  proper  establishment.  There 
are  obligations  on  both  sides. 


This  article,  except  as  to  the  average  number  of  em- 
ployees, does  not  consider  the  dealer  in  the  town  smaller 
than  5000  inhabitants.  There  are  points  about  the  small- 
town dealer  that  deserve  separate  consideration,  which 
will  be  given  in  due  time. 


Denaturants  for  Industrial 
Alcohol 

A  SUB-COMMITTEE  of  the  (British)  Empire  Motor 
Fuels  Committee  has  been  studying  the  problem  of 
the  most  suitable  denaturants  for  power  alcohol.  In  a 
memorandum  drawn  up  at  a  conference  of  the  sub-com- 
mittee with  the  Board  of  Customs  and  Excise  it  is  stated 
that  the  denaturant  should  be  soluble  in  alcohol,  benzole 
and  gasoline  and  in  certain  mixtures  of  these;  it  should 
not  readily  be  separable  from  the  solutions,  but  be  stable, 
cheap,  plentiful,  of  nauseous  taste  and,  if  possible  smell, 
but  not  poisonous,  readily  detectable  in  traces,  and  unaf- 
fected by  metals  which  its  combustion  products  should,  of 
course,  not  corrode.  J.  Stanley  has  experimented  at  the 
Imperial  College  of  Science,  and  has  found  that  redistilled 
bone-oil,  light  caoutchoucine  and  certain  shale-oil  products 
appear  best  to  comply  with  the  desiderata.  Bone-oil  can 
be  detected  in  traces  of  0.001  per  cent,  and  is  less  likely 
accidentally  to  occur  in  potable  alcohol  than  some  of  the 
other  denaturants,  pyridine,  etc.  Bone-oil  is  a  by-product 
of  the  animal  charcoal  manufacture;  it  contains  pyridine 
(a  coal  by-product)  which  is  found  in  some  crude  spirits. 
Experiments  are  also  being  made  on  the  cracking  of  pe- 
troleum for  the  production  of  a  denaturant;  castor  oil 
yields  such  a  body,  but  it  would  be  too  expensive.  It  is 
further  mentioned  that  a  substance,  capable  of  imparting 
to  water  certain  characteristics  at  a  dilution  of  one  part 
in  a  million  occurs  "in  certain  roots  growing  in  localities 
where  alcohol  may  eventually  be  produced." 
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Exports  of  Automobiles  and  Tires  for  January,  1921 


COMMERCIAL 

PASSENGER 

Parts 

TIRES 

Complete  Cars 

Chassis 

Complete  Cars 

Chassis 

Casings 

Inner 

Solid 

Europe 

"i 

12 

"9 

5 
2 

is 

ii 
'5 

:;:: 

"9 
"u 

12 
"j 

3 

"s 

Hi 
3 

4 

15 
10 

41 

6 
li 

iie 

15 

44 

3 
3 

$2,260 
37,314 

14,573 
5,942 

252 

12,433 

12,405 
14,200 
111,872 

37, 730 

7,650 

13,387 

19,888 

31,196 
22,704 

'17. '217 
4,476 

1    -Ml 
3.644 

1 
11 

9 

17 
18 
1 
3 
19 

..... 

8 
51 

9 
2 
54 

162 

362 
46 
10 
15 

17 
2 

3 
88 

3 
19 

6 

5 
53 

5 

663 

15 
52 
37 
12 

549 
18 
12 
18 
5 
30 

304 
2 

122 

48 
31 
8 

4 
4 
1 
1 

29 
132 

65 

2 
183 
1 
1 
280 
22 
11 
192 
17 

14 
60 
36 

19 
129 

259 

334 

10 

20 
5 
B0 

2 

15 
0 

IS 

"2 
"2 

'  i 

"6 

"i 
2 

"1 

2 
2 

1 

"3 

5 
1 
1 

12 

"4 

"3 
3 

10 

13 

430 
5 

29 

14 
11 
2 

1 

1 

$2,450 
2,000 

2,542 

13,209 
805 

254 
3,285 

1,0(10 

1,006 

594 

BO 

8,400 
6,820 

4,9(10 
3.300 

6,816 

7.S60 

3,870 

4,668 

13,400 

495,767 
5,647 

-.1  620 

14.680 

1 ,  699 

1,140 
354 

$4 
662 

74 
650 

106 

1,221 

249 

21 

944 
664 
60 

1,929 

1,38 

6,650 

89 

2,271) 

3,394 

13 

8 

432 
7,393 

171 

881 
83 

150 
8,544 
2,612 

17,350 

122 

1.291 

/49 

176 

13,089 

143 

149 

333 

1,205 

2,010 

1 1 , 944 

192 

4,727 

1,707 

921 

401 

1,624 

198 

76 

124 

6,603 

1,050 

1,558 

991 

4,24.5 

564 

1,267 

3,787 

""556 
696 

100 
2,018 

5,452 
1,843 
1,097 

75 

17, .512 

1,096 

115 
390 
94 

156 

$1,353 

5,806 

3.394 
6,690 

.55,364 

4,680 
300 

1 ,  566 

422 

4,692 

250 
2,040 
2,430 

414 
35,500 

907 

2,344 

7.365 

405 

2.214 
594 

4,020 

743 

150 

1,412 
1,000 
1,274 
10,973 

"  1,713 
6,387 

220 

3,032 

148 

1,010 

SI.  285 
■  21,295 

534 

19,2112 
135 

$39 
8,734 

2 

$1,700 

Bulgaria.. 

320 
21,146 
881 
79,117 
9,129 
195 
3,427 

2 

2,850 

15,608 

21,200 
46,473 
3,000 
4.140 
51.987 

844,353 

6,992 

758, 624 

$150 
360 
28 

1 

2,460 

II 
14,(1.52 

9,916 
8,841 

42,587 

70.884 
10.463 
5,448 

11, 

370!,393 
48,751 
9,958 
11,272 
2,617,307 
2,958 
2,233 

3 

10,140 

2,950 
14,622 
98,608 

5,576 

14,031 
1,980 
32,956 

249 

750 

9,693 

26,321 

540 

4 
42 

1 

; 

20 
12 

6 

7 

1 .  566 

29,298 
3,103 

231 

ROUI.1.11!!.. 

0,117 
10,400 
23,879 
31,006 
14,677 

6,761 

414,923 
76,455 
20, 195 
31,973 

"lSi385 

2,000 

79,410 

74,  S59 
6.635 
25,037 
288,497 
2.301 
53 

17,000 
1,264 

Switzerland 

England 

22 

J3, 106 
7,260 

1,586 

Yugoslavia    etc 

North  and  South  America 

67 
6 

114 
820 
729,706 
3,134 
7,554 
4,630 
4,034 
42,777 
2,223 

128 
206 
62,245 
1,128 
7,533 
1,365 
3,448 
17,899 
13,376 

10 

1.158 

185,595 

3.73S 

2.8,589 
10,500 
6,544 
66,670 
18,600 

Canada 

129,812 

11,500 

2,575 

1 

103 

1,662 

100 

3 

600,094 

243,597 

116,163 

Newfoundland  and  Labrador 

4,800 
13,003 
46,776 
34,748 
12,475 

437,259 
11,991 
7,905 
18.550 
2,100 
19, 678 

419,540 
10,500 

165,059 
66,987 
55,628 
13,358 

1,297 

6,172 
47,334 
34,401 

5,158 
222,546 

3,429 

1,688 
13,154 

9,962 

47,289 

1,610,061 

2,200 
170,069 
62,677 
20,913 
20,333 

3,769 

18,297 

12, 787 

2,506 

226,717 

1,622 

930 

2,897 

6,636 

23,060 

118,600 

3,929 

112,412 

17,01.8 

6,994 

2,378 

3 

8 
72 

1 

11,500 

Other  British  West  Indies. 

89,551 
195 

416 

1 

11 
7 
3 

2,180 
1,945 

20,257 
7,855 

1 
13 
3 
3 
1 

6,506 
12,067 

1,557 
545 

810 

Falkland  Is 

British  Guiana 

3,650 
4,19.5 
1,000 
1.200 

66,207 
234,808 

63,944 

3,308 

164,245 

6,500 

571 

306,822 

211, : 

16,087 
334,685 
24,190 

9,390 
3,372 
238 
2,919 
53,751 
61,396 
27,035 

3,471 

42,546 

90 

1,097 

152,074 

59, 101 

3,601 

239,372 

9,807 

2,924 
2,038 
100 
280 
39,888 
32,104 
26,420 

3,217 

25,864 

French  Guiana 

15 
51 
5 

7 

58 

3 
2 

■ 
-'( 

...„ 
34 

116 

3 
13 

4 

1 

4 

""a 

,!!        , 

2,248 

Venezuela 

Asia  and  Far  East 
Aden 

18,058 

Kwantung,  leased  territory 

Chosen 

199 

54,897 

4,667 

788 

23,206 

British  India 
Straits  Settlements 
Other  British  East  Indies 
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Manufacturers'  Parts  Service  Plan 

Editor  Automotive  Industries: 

I  have  read  the  article  "Parts  Service  Cuts  Profits  of 
Dealers"  appearing  in  your  issue  of  March  3  (page  534). 

Our  company  was  represented  at  the  meeting  held  at 
the  La  Salle  Hotel  in  Chicago  referred  to  in  your  article, 
and  as  a  member  of  the  Parts  Manufacturers'  Committee 
conferred  with  the  Truck  Manufacturers'  Committee. 

As  a  commercial  engine  manufacturer,  I  would  like  to 
present  the  position  of  the  Parts  Manufacturer,  as  it  ap- 
pears to  me.  My  company  (The  Buda  Company)  realized 
some  time  ago  that  eventually  the  parts  manufacturer, 
with  some  exceptions,  would  be  obliged  to  establish  their 
own  parts  station,  if  their  product  was  to  be  properly 
serviced.  With  this  thought  in  view  we  established  our 
first  parts  station  some  two  years  ago  and  have  been 
gradually  establishing  new  locations  since  that  time. 

The  object  of  these  parts  stations  is  to  provide  an 
adequate  stock  of  parts  for  all  models  of  engines  as 
have  been  and  are  at  present  manufactured  by  this  com- 
pany and  the  principal  distributing  points  are  located 
in  zones  where  the  greatest  number  of  trucks  using  our 
product  are  located,  and  such  sub  parts  depots  located 
in  that  vicinity  are  under  the  direction  of  the  principal 
distributing  offices,  much  the  same  as  the  parts  as  are 
furnished  by  the  electric  and  carburetor  companies.  Con- 
sideration should  be  given  to  the  fact  that  these  parts 
depots  simply  sell  parts  and  do  not  undertake  any  work 
of  placing  them  in  the  product  of  our  manufacture. 

The  article  starts  with  the  assumption  that  parts  sta- 
tions of  this  character  will  cut  into  the  profits  of  the 
dealers.  I  would  like  to  point  out  that  so  far  as  our 
plan  is  concerned,  we  do  not  cut  into  the  profits  of  the 
dealers,  but  rather  we  work  closer  and  assist  them  so 
that  their  profits  are  increased. 

I  am  very  strongly  of  the  opinion  that  the  business 
should  be  handled  through  the  dealer  and  he  should  be 
considered  as  the  logical  medium  for  distribution  of 
parts.  In  our  own  case  over  95  per  cent  of  parts  sold  is 
done  through  the  dealers,  and  it  is  only  in  cases  where 
no  dealer  is  established  in  a  particular  locality  or  in 
the  case  of  the  orphan  truck  that  we  deal  direct  with 
the  owner. 

Not  a  single  objection  on  the  part  of  the  dealer  to  this 
method  has  been  registered,  in  fact  the  dealers  are  en- 
thusiastic over  the  service  station  idea,  as  it  allows  them 
to  discontinue  tying  up  a  considerable  portion  of  their 
working  capital  in  repair  parts  and  they  are  able  to  em- 
ploy this  money  to  better  advantage  in  the  sale  of  trucks. 
Supposing,  for  example,  in  a  certain  distributing  cen- 
ter, there  are  located  15  truck  agencies  handling  trucks 
equipped  with  a  certain  make  of  motor.  It  is  certainly 
more  economical  for  one  parts  station  to  maintain  a 
complete  stock  of  parts  rather  than  have  15  stocks  of 
parts  maintained  by  the  truck  agents,  probably  none  of 
which  are  really  adequate. 

Further,  numerous  truck  manufacturers  have  been 
using  certain  units  for  10  or  15  years.  This  unit  has 
been  improved  as  to  design  during  this  time,  so  that  the 


unit  being  supplied  the  truck  manufacturer  to-day  may 
be  entirely  different  from  the  unit  that  he  used  two, 
three  or  more  years  ago.  Does  the  agent  who  has  just 
taken  on  a  line  of  trucks  wish  to  carry  repair  part  stock 
for  models  of  trucks  that  are  now  using  a  redesigned 
unit  when  he  can  depend  on  getting  his  parts  promptly 
from  a  service  station,  and  the  cost  to  him 'being  little  or 
no  more  than  he  would  pay  by  purchasing  direct  from 
the  truck  manufacturer? 

The  second-hand  truck  is  becoming  a  problem  to  be 
reckoned  with;  in  fact,  there  are  cases  where  good-sized 
fleets  of  trucks  are  operated,  all  of  which  have  been  pur- 
chased second  hand.  One  of  the  first  things  a  purchaser 
of  a  second-hand  truck  wants  to  know  is  where  he  can 
purchase  repair  parts  for  the  different  units  in  his 
truck.  If  he  finds  that  repair  parts  are  not  easily  avail- 
able, he  will  not  purchase  this  truck,  but  will  purchase 
a  truck  where  he  has  the  assurance  of  getting  parts 
promptly  when  necessary. 

It  may  be  argued  by  the  truck  manufacturer  that  the 
establishing  of  parts  stations  will  cut  him  off  from  all 
profits  formerly  derived  from  the  sale  of  parts.  While 
this  could  seem  to  be  true,  it  is  recognized  by  the  parts 
manufacturers  that  the  truck  manufacturer  should  be 
compensated  in  some  way  for  this  loss,  and  a  plan  was 
suggested  at  the  meeting  which  seemed  to  solve  this 
condition. 

Such  truck  manufacturers  who  still  wish  to  maintain 
their  own  supply  of  parts  at  their  branches  or  in  the 
hands  of  their  distributors  are  at  liberty  to  do  so,  and 
the  parts  station  plan  does  not  contemplate  the  elimina- 
tion of  such  stocks  if  the  truck  manufacturer  desires  to- 
maintain  same. 

The  logical  development  of  the  parts  station  idea  in 
the  writer's  opinion  would  be  to  have  certain  groups  of 
parts  manufacturers  have  their  parts  handled  by  the 
same  organization.  In  this  way  one  series  of  parts  sta- 
tions might  handle  parts  for  a  certain  motor,  axle,  trans- 
mission and  clutch,  while  another  series  of  stations 
might  handle  parts  for  another  series  of  units. 

The  plan,  if  worked  out  on  a  broad  basis,  would  tend 
to  infinitely  strengthen  the  position  of  the  assembled 
truck  manufacturer,  as  the  purchaser  of  any  make  of 
assembled  truck  would  know  that  he  would  be  able  to 
get  necessary  repair  parts  for  any  of  his  units  promptly 
at  any  time.  The  Buda  Company, 

Harvey,  111.  L.  M.  Viles,  President. 


Fitting  Traction  Devices  to  Disk  Wheels 
Editor  Automotive  Industries: 

We  have  been  much  interested  in  the  editorial  on  page 
35  of  your  issue  of  Jan.  6,  entitled  "Fitting  Traction  De- 
vices to  Cast  Disk  Wheels."  This  editorial  seems  to  as- 
sume that  equipment  for  such  wheels  has  not  been  de- 
signed by  any  manufacturers  of  traction  devices,  and 
that  the  difficulties  connected  with  applying  equipment 
to  such  wheels  have  not  been  solved. 

As  you  know,  many  trucks  equipped  with  disk  wheels 
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were  used  by  the  army  during  the  war,  and  our  equip- 
ment known  as  No.  66  was  designed  particularly  for  use 
on  army  trucks.  After  the  army  had  adopted  this  equip- 
ment the  disk  wheels  furnished  on  trucks  on  their  orders 
were  drilled  for  the  attachment  of  the  equipment. 

Some  manufacturers  of  disk  wheels  are  still  furnish- 
ing their  wheels  with  holes  bored  to  fit  this  equipment. 
However,  where  disk  wheels  are  not  drilled  in  this  way, 
it  is  a  very  simple  matter  to  drill  the  six  holes  necessary 
on  each  rear  wheel  to  accommodate  this  equipment. 

Giant  Grip  Mfg.  Co. 


"Fuel  Economy  Comparisons" 

Editor  Automotive  Industries  : 

The  truth  of  the  general  proposition  that  comparisons 
are  apt  to  be  odious  has  never  been  so  forcefully  presented 
to  me  as  in  a  reading  of  your  editorial  comment  under  the 
title  "Fuel  Economy  Comparisons,"  in  the  March  10  issue. 
These  comparisons  are  the  more  odious  because  they  will 
convey  a  half  truth,  or  less  than  that,  to  many  of  your 
readers. 

There  seems  to  be  but  little  justice  or  advantage  in  com- 
paring the  overall  fuel  consumption  performances  of 
tractors,  involving  their  crudities  of  power  transmission, 
and  the  great  losses  therein,  with  what  is  known  to  be  an 
extra  special  performance  of  a  highly  developed  aircraft 
engine  operating  without  power  transmission  losses.  Per- 
haps it  was  merely  sought  to  set  a  mark  at  which  the 
builders  of  tractor  engines  might  shoot.  But  it  must  be 
recognized  that  the  aircraft  engine  can  show  such  results 
with  only  certain  special  grades  of  fuel.  If  aircraft  en- 
gines were  operated  on  commercial  or  car  grades  of  gaso- 
line, their  performances  would  be  very  little  if  any  superior 
to  those  of  good  tractor  engines ;  and  it  is  safe  to  say  that 
their  trouble-free  working  lives,  under  this  condition, 
would  be  materially  less  than  those  of  good  tractor  engines. 

While  it  will  not  be  attempted  to  argue  that  the  results 
of  the  tractor  tests  named  in  your  editorial  are  a  credit 
to  the  tractor  industry,  it  seems,  on  the  basis  of  our  own 
work  with  this  class  of  engines,  that  the  apparently  poor 
showings  discussed  must  be  largely  attributable  to  trans- 
mission losses,  of  which  no  mention  is  made  in  your  com- 
ments. It  is  obvious  that  it  is  entirely  unreasonable  to 
have  a  mean  consumption  of  1.35  lb.  b.hp.-hr.  at  rated  load, 
considering  the  power  to  have  been  measured  at  the  engine 
crankshaft. 

Accompanying  this  letter  is  a  graph  of  fuel  consumption 
vs.  per  cent  of  maximum  load,  for  four  tractor  engines, 


operating  at  governed  speed  on  both  gasoline  and  kero- 
sene. Two  of  these  engines  were  valve-in-head  and  the 
other  two  L-head  designs.  It  will  be  seen  that  in  two  cases 
the  performances  are  superior  on  kerosene,  on  the  basis  of 
horsepower-hours  per  gallon  (gasoline  =  .75sp.gr.  =  6.25 
lb.  per  gallon:  kerosene  =  .84  sp.  gr.  =  7.00  lb.  per  gallon). 
Assuming  that  a  tractor  engine  is  rated  at  85  per  cent  of 
its  full  load  capacity,  these  four  engines  stand  as  follows, 
on  the  basis  of  b.hp.-hrs.  gal.  and  maximum  B.M.E.P. 
developed : 

Kerosene 
Engine  B.H.P.  B.M.E.P. 

hrs./gal. 

(a)  4.50x5.50x4  cyl., 

overhead  valves 12 .  05       83 . 0 

(b)  4.25x5.00x4  cyl., 

overhead  valves 11.29       74.9 

(c)  4.00x5.25x4  cyl., 

L-head     10.42       70.0 

(d)  4.00x6.00x4  cyl., 

L-head     9.88       72.2 

The  test  conditions  under  which  these  results  were  ob- 
tained were  of  the  same  order  of  excellence  as  those  in  the 
tests  of  the  aircraft  engine  cited  in  your  editorial  com- 
ments. And  the  results  cannot  but  lead  to  the  conclusion 
that  good  tractor  engines  are  not  so  far  behind  the  best  in 
aircraft  engines,  for  which  latter  the  value  of  13.7  b.hp. 
hrs./gal.  is  admittedly  a  record. 

The  writer  holds  no  brief  for  kerosene  or  other  heavy 
distillate  as  a  general  engine  fuel,  since  the  conditions  that 
must  surround  its  satisfactory  use  demand  the  best  there 
is  in  engine  design.  It  has  often  been  found  to  be  much 
easier,  as  a  way  out,  to  condemn  the  heavier  fuels  than  to 
make  the  necessary  reorganization  in  engine  design  de- 
tails. However  this  may  be,  it  is  a  certainty  that  the  heav- 
ier fuel  distillates  are  not  quite  the  pariahs  some  would 
have  us  believe.  P.  S.  TlCE. 


Gasoline 
B.H.P.  B.M.E.P. 

hrs./gal. 

11.15       84.5 


10.08       71.0 
10.22       73.1 
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Automobile  Electrical  Systems 

FROM  the  time  that  the  first  combined  starting  and 
lighting  system  made  its  appearance  on  the  market, 
about  1912,  many  systems  have  been  brought  out  and 
have  disappeared;  that  is,  these  systems  are  no  longer 
being  manufactured,  but  in  many  cases  they  are  still 
doing  service  in  cars  and  have  to  be  looked  after  by  the 
owners  or  operators  and  repaired  and  overhauled  by 
garages.  In  some  instances  the  manufacturers  have  gone 
out  of  business  and  it  is  very  difficult  if  not  impossible  to 
get  detailed  information  on  their  systems,  such  as  would 
be  helpful  in  making  repairs. 

A  book  that  should  be  of  consider- 
able help  in  such  cases  is  Automobile 
Electrical  Systems,  by  David  Penn 
Moreton  and  Darwin  S.  Hatch,  pub- 
lished by  the  U.  P.  C.  Book  Co.  This 
is  a  sequel  to  the  volume  on  Electrical 
Equipment  of  the  Motor  Car  by  the 
same  authors  and  deals  particularly 
with  individual  systems.  It  must  not 
be  understood  from  the  above  that 
only  obsolete  systems  are  described. 
No  less  than  fifteen  chapters  are  de- 
voted to  descriptions  of  special  sys- 
tems for  Ford  cars  and  nineteen  to 
systems  for  general  use.  There  are 
also  chapters  devoted  to  a  general  dis- 
cussion of  wiring  diagrams,  to  the 
maintenance  and  repair  of  electrical 
apparatus  and  the  diagnosis  of 
troubles.  The  book  is  of  pocket  size 
and  bound  in  flexible  covers. 
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Standardization  Without  Understand- 
ing Is  Harmful 

Knowledge  of  the  fundamental  elements  involved  in  human  actions  and 
relationships  is  so  very  limited  at  present,  that  attempts  to  standardize 
practice  and  methods  of  handling  this  factor  are  premature.  Develop- 
ment lies  in  closer  study  of  the  elements.     A  noteworthy  commentary. 

By   Harry  Tipper 


THE  following  abstract  taken  from  a  New  York 
newspaper  may  not  appear  to  be  interesting  to 
the  average  business  man  and  yet  it  is  one  of  the 
symptoms  of  development  in  this  kind  of  work  that 
should  be  noted  and  considered  in  its  relation  to  the 
study  of  the  human  side  of  industry. 

Plans  for  standardizing  methods  of  selecting  men  and 
women  for  vocations  to  which  they  are  best  fitted  were 
discussed  yesterday  at  a  luncheon  in  the  Keen  Chop 
House,  72  West  Thirty-sixth  Street,  and  a  committee  ap- 
pointed to  go  further  into  the  matter,  led  by  George 
Kingdon  Parsons,  president  of  The  G.  K.  Parsons  Cor- 
poration, who  was  the  host. 

The  committee  will  confer  with  the  Personnel  Research 
Federation,  organized  in  Washington  last  Tuesday  at  a 
conference  of  the  National  Research  Council,  attended  by 
representatives  of  some  thirty  scientific  and  welfare  soci- 
eties. 

Dr.  Beardsley  Ruml  of  the  Carnegie  Corporation  agreed 
that  what  Mr.  Parsons  had  said  reflected  a  general  feel- 
ing and  described  the  origin  of  the  Personnel  Research 
Federation  as  a  result  of  the  conference  in  Washington 
a  week  ago.  He  said  that  the  federation  was  still  in  a 
formative  period  and  that  he  had  been  chosen  as  acting 
director.  He  added  that  it  was  planned  for  the  federa- 
tion to  keep  records  of  as  complete  a  nature  as  possible 
regarding  all  agencies  fitted  for  specialized  research  in 
connection  with  questions  of  personnel. 

The  first  sentence  in  this  article  is  perhaps  the  most 
significant  because  it  is  the  general  tendency  of  all  or- 
ganization work  of  an  abstract  character  in  connection 
with  these  problems.  It  states  that  plans  for  standardiz- 
ing methods  for  selecting  people  were  discussed. 

This  idea  of  standardization  runs  through  all  the 
discussions  which  have  taken  place  in  connection 
with  the  organizations  of  employment  managers, 
personnel  directors,  industrial  engineers  and  the 
innumerable  other  societies  springing  up  with  the 
id'ea  of  taking  care  of  the  human  side  of  the  indus- 
trial problem.  I  am  reminded  of  the  statement 
which  I  quoted  about  two  years  ago  in  one  of  the 
first  of  these  articles: 

"In  their  meagre  imagination  uniformity  seems  a 
lovely  thing — when  it  is  only  the  night  in  which  all 
cows  are  black." 
It  is  true  that  there  are  certain  fundamental  elements 
of  similarity  in  human  reactions,  but  the  principal  possi- 
bility   of    development    lies   not   in   these   fundamental 
similarities  but  in  the  endless  individual  variation  which 
develops  an  infinite  variety  in  the  quality  of  action  and 
thought.     We  do  not  even  know  with  any  certitude  the 
fundamental  elements  of  similarity  and  what  they  mean 
in  practical  action.     We  have  no  understanding  of  the 
way  in  which  these  fundamental  elements  govern  the 


endless  individual  differences,  and  we  are  utterly  with- 
out information  as  to  the  potential  powers  which  exist  in 
these  variously  combined  qualities. 

We  have  already  standardized  to  such  a  degree  in  our 
attempt  to  use  human  beings  easily  in  industry,  that 
standardization  has  in  many  cases  developed  into  a  dan- 
gerous suggestion  of  uniformity.  This  standardization 
has  grown  up  out  of  the  ignorance  of  fundamental  hu- 
man requirements,  and  it  has  been  one  of  the  chief  ele- 
ments in  the  growth  of  trade  unionism  and  the  develop- 
ment of  socialism. 

All  methods  of  examination  of  human  beings  which 
are  standardized  are  inefficient  to  that  degree — the  most 
desirable  method  of  selection,  like  the  most  desirable 
method  of  education,  is  the  one  which  is  individual  and 
arises  out  of  the  instinctive  capacity  to  draw  the  indi- 
vidual out. 

As  a  matter  of  fact,  this  idea  of  standardization  in  hu- 
man relationships  is  simply  another  way  of  attempting 
to  do  by  system  what  we  have  not  sufficient  knowledge 
to  do  by  understanding,  and  the  result  is  likely  to  be 
more  confusion  and  more  difficulty,  because  these  organi- 
zations of  various  kinds  will  be  limited  by  the  systems- 
which  they  have  adopted. 

It  is  a  sufficiently  hard  matter  to  standardize  ef- 
fectively the  technical  practice  in  a  business  which 
is  dealing  with  understood  mechanical  principles. 
Every  step  in  the  progress  of  such  technical  practice 
demands  the  elimination  of  old  standards  and  the 
readjustment  of  standards  to  the  new  state  of  knowl- 
edge. We  are  thoroughly  well  informed  regarding 
mechanical  principles,  and  are  able  to  govern  the  re- 
sults with  a  fair  degree  of  accuracy  and  with  a  fair 
degree  of  foresight. 

Our  knowledge  of  humanity  is  meagre  and  we 
have  not  made  any  notable  progress  in  this  respect 
in  the  growth  of  our  mechanical  convenience.  To- 
attempt  to  standardize  and  to  classify  into  systems 
in  our  present  ignorance  of  human  relations  is  to- 
assume  a  knowledge  which  we  do  not  possess  and 
seriously  impede  the  possibility  of  progress. 

Equally  significant  is  the  indication  in  this  report 
concerning  three  or  four  additional  organizations  with 
the  sole  object  of  establishing  new  systems  of  dealings 
with  the  human  being.  This  multiplicity  of  organiza- 
tions is  leading  already  to  a  great  deal  of  confusion  and 
to  the  development  of  a  large  amount  of  unnecessary 
propaganda  for  this  or  that  method  of  increasing  the 
efficiency  in  dealing  with  the  human  side. 

If  these  groups  were  based  upon  discussion  and  the 
gradual  illumination  of  the  matter  by  the  definition  aris- 
ing out  of  the  friction  of  the  discussion  there  would  be 
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some  valuable  progress  in  their  development.  Almost 
all  of  them  have  been  formed  by  people  who  are  not  only 
interested  in  the  subject,  but  who  are  also  interested  in 
certain  systems  of  development — of  which  each  system, 
of  course,  contains  the  only  elements  of  thorough  value 
in  dealing  with  the  situation. 

Such  organizations  have  a  tendency  to  establish  a 
terminology  and  a  technique  of  operations  long  before 
they  have  thoroughly  illuminated  the  principle  upon 
which  such  a  technique  should  be  built.  They  may  be 
of  some  value  in  a  limited  way,  but  their  constant  multi- 
plication is  of  no  advantage  and  may  be  a  great  disad- 
vantage. 

No  operating  technique  or  system  of  dealing  with  the 
selection  or  co-operation  of  workers  is  of  any  particular 
importance  at  the  present  time.  The  co-operation  de- 
pends largely  upon  the  development  of  a  spirit  of  fair- 
ness among  all  parties,  and  the  selection  depends  upon 
an  increase  in  the  measure  of  understanding  on  the  part 
of  those  who  must  select.  Selection  must  always  take 
place  because  of  the  fitness  of  the  individual  for  the 
work,  in  his  skill  and  the  quality  of  his  mental  develop- 
ment. 

The  total  efficiency  of  the  group  is  the  average  of 
the  value  of  each  individual  in  the  group.    A  thor- 
ough understanding  of  the  individual,  his  skill  and 
his  quality  will  automatically  raise  the  average  pos- 
sible efficiency  of  the  group,  while  neglect  of  the  in- 
dividual, in  the  attempt  to  standardize  and  provide 
easy  systems  for  mass  selection  will  merely  bring 
the  individual  quality  to  the  average  upon  which  the 
system  is  based.     Practically  all  of  these  organiza- 
tions act  as  though  the  individual  was  no  longer  the 
basis  of  human  development  and  efficiency  was  no 
longer  a  question  of  the  individual  capacity. 
The  very  necessities  of  our  organization  have  driven 
us  to  standardize  work  and  pay,  the   unions   have   at- 
tempted to  make  skill  a  uniform  matter  and  these  things 
are  disturbances  enough  to  our  present  system  of  or- 
ganization.    To  organize  for  the  purpose  of  furthering 
these  standardizations  and  elevating  the  neglect  of  the 
individual    into   a    scientific   technique,    seems   to   be    a 
method  of  improvement  by  increasing  the  present  diffi- 
culties. 

It  may  be  imagined  from  this  discussion  of  organiza- 
tion that  I  do  not  favor  special  study  of  the  human  side. 
This  is  not  so.     No  man  can  expect  to  understand  hu- 


manity even  in  a  slight  measure  without  giving  it  a  great 
deal  of  study.  The  lack  of  definite  knowledge  on  the 
subject  means,  in  fact,  that  this  study  is  more  severe 
and  more  laborious  than  any  other  study  in  the  attempt 
to  acquire  definition.  My  objection  is  that  these  organi- 
zations are  systematizing  on  too  little  study  and  too 
little  understanding  of  the  matters  with  which  they  are 
dealing.  Their  efforts  at  organization  are  based  upon 
the  most  fragmentary  and  partial  examinations  of  the 
matter. 

The  systems  are  not  based  upon  much  more  knowl- 
edge than  the  course  which  undertakes  to  teach  all  about 
handling  humanity  in  six  months.  In  thirty  centuries  we 
have  not  been  able  to  define  the  frame  work  of  funda- 
mental human  principles  and  determine  the  elements  of 
human  co-operation.  Under  these  circumstances,  it 
seems  unlikely  that  organizations  can  be  started  after 
a  few  months  or  a  few  years  fragmentary  study  of  the 
question  and  build  up  systems  of  operation  which  will 
be  of  great  moment  in  dealing  with  the  subject. 

It  would  be  better,  for  a  time  at  least,  if  the  sys- 
tems grew  out  of  the  individual  methods  of  opera- 
tion in  each  case,  and  were  discussed  in  the  en- 
deavor to  find  those  principles  which  threaded 
through  all  systems.  Some  real  progress  might  be 
made  in  an  organization  by  such  discussions  and  the 
understanding  of  the  human  side  would  be  greatly 
forwarded. 

It  is  not  standardization  we  need,  but  definition. 
What  is  a  square  deal?     I  have  been  unable  to  se- 
cure the  same  definition  from  any  half  dozen  men. 
Most  of  the  time  the  square  deal  we  talk  about  is 
concerned  about  what  the  other  fellow  should  do  to 
us,  and  doesn't  refer  very  much  to  what  we  should 
do  for  the  other  fellow. 
I  have  yet  to  find  a  dozen  men  who  can  agree  upon  the 
term  fair  wages.     Efficiency,  alertness,  initiative  and  all 
these  other  words  which  we  use  to  describe  human  quali- 
ties,  lack  definition   entirely,   and  their  meaning  is   so 
vague  that  no  two  men  translate  it  into  the  same  actions. 
There  can  be  no  standardization  of  effort  worth  while 
without  a  definition  of  fundamentals  so  clear  that  the 
terminology  is  thoroughly  understood.     With  the  pres- 
ent vague,  indefinite,  fragmentary  ideas  of  human  qual- 
ity and  action,  systems  based  upon  such  ignorance  are 
not  likely  to  be   of  any  importance  and  they  may  be 
dangerous. 


Air  Service  Engineering  School 


A  SCHOOL  at  which  officers  of  the  Air  Service  may 
learn  the  engineering  principles  of  airplane  construc- 
tion, tests  and  maintenance  is  conducted  by  the  Service. 
Requirements  for  admission  include  a  rating  as  an  air 
pilot  and  one  of  the  following  three  educational  tests:  (1) 
Graduate  of  naval  or  military  academy;  (2)  graduate  of 
recognized  technical  college  or  (3)  a  thorough  high  school 
education  and  well  versed  in  the  fundamental  sciences  and 
exceptional  experience  along  lines  of  special  importance  to 
the  Air  Service. 

It  is  hoped  that  as  a  result  of  this  instruction  the  stu- 
dent officers  will  get  a  point  of  view  and  a  sufficient  knowl- 
edge to  allow  them  to  speak  the  language  of  engineering 
and  that  a  deep  interest  in  mechanical  matters  will  be  in- 
stilled in  them  which  will  result  in  their  returning  to  their 
stations  with  an  educational  foundation  and  an  interest  in 
technical  matters  which  will  cause  them  to  continue  read- 
ing, studying  and  constantly  improving  themselves  as  Air 
Service  officers. 


Following  is  a  list  of  the  topics  covered  by  the  course : 
Mechanics;  Shop  Work  (machine  tools,  wood  work,  metal 
construction,  plane  construction  and  maintenance,  inspec- 
tion) ;  Business  Administration  (scientific  factory  manage- 
ment, cost  accounting,  business  law,  patents,  contracts, 
civil  service)  ;  Armament  (machine  guns  and  synchron- 
izers, bombs  and  flares,  cannon)  ;  Strength  of  Materials; 
Materials  Laboratory  (chemistry,  metallurgy,  physical 
testing,  wood,  fabrics,  rubber)  ;  Electricity  (direct  cur- 
rents, alternating  currents,  miscellaneous  airplane  electri- 
cal problems,  radio)  ;  Thermo-dynamics  and  Engine  De- 
sign (heat  engineering,  steam  power  plants,  radiators,  en- 
gine design)  ;  Gasoline  Engine  Laboratory  (ignition,  power 
tests,  general  engine  data  and  repair  and  upkeep,  accesso- 
ries and  power  plant  installation  inspection)  ;  Theoretical 
Aviation  (aero  dynamics,  airplane  design,  propeller  design, 
performance  tests,  airship  theory,  meteorology,  navigation, 
airplane  accessories,  equipment,  photography  and  instru- 
ments, camouflage). 


722 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


March  31,  1921 


iMMms'irninns 

®gajir®ra®isniiii- 


Rtt     1     &    Pit.    OS. 


PUBLISHED  WEEKLY 

Copyright  1921  by  The  Class  Journal  Co. 


Thursday,  Ma«:h  31,   1921 


The      Class      Journal      Company 

Horace  M.  Swetland  President 

W.  I.  Ralph,  Vice-President  E.  M.  Corey,  Treasurer 

A.  B.  Swetland,  General  Manager 

U.  P.  C.  Building,  239  West  39th  Street,  New  York  City 

Business  Department 

Harry  Tipper,  Manager 

EDITORIAL 

David   Beecroft,    Directing   Editor 

Ray    W.    Sherman,   Executive   Editor 

Clyde  Jennings,  Managing  Editor 

P.  M.  Heldt,  Engineering  Editor 

Herbert  Chase  Norman  G.  Shidle 

DETROIT  OFFICE  WASHINGTON  OFFICE 

J.  Edward  Schipper  816  Fifteenth  St.,  N.  W. 

Branch  Offices 

Chicago — Mailers  Bldg.,  59  East  Madison  St.,  Phone  Randolph  6960 
Detroit — 317  Fort  Street,  West,  Phone  Main  1351 

Cleveland — 536-540  Guardian  Bldg.,  Phone  Main  6432 

Philadelphia — 1420-1422  Widener  Bldg.,  Phone  Locust  342 
Boston— 185  Devonshire  Street.  Phone  Fort  Hill  4336 

Cable    Address -,Autolan,ti~N,.';w    Xor,k 

Long  Distance  Telephone Bryant  8760,  New  York 

United  States  and  Mexico One  Year,  $3.00 

Extra  postage  west  of  the  Mississippi  River  on  account  of  Zone  Postage  Law,     0.50 

Canada  °ne  Y«ar,    5.00 

Foreign  Countries    One  Year,    6.00 

To  Subscribers — Do  not  send  money  by  ordinary  mail.  Remit  by  Drift 
Post-Office  or  Express  Money  Order  or  Register  your  letter. 

Owned  by  United  Publishers  Corporation,  Address  239  West  39th  St.,  New 
York  :  H.  M.  Swetland.  President  :  Charles  G.  Phillips,  Vice-President  :  A.  C. 
Pearson,  Treasurer  :  Fritz  J.  Frank,  Secretary. 

Entered  as  second-class  matter  Jan.  2,  1903,  at  the  post-office  at  New  York, 
New  York,  under  the  Act  of  March,  3  1879. 

Member  of  Associated  Business  Papers,  Inc. 

Member  of  the  Audit  Bureau  of  Circulations. 

Automotive  Industries — The  Automobile  is  a  consolidation  of  The  Auto 
mobile  (monthly)  and  the  Motor  Review  (weekly).  May,  1902,  Dealer  and 
Repairman  (monthly),  October,  1903,  and  the  Automobile  Magazine  (monthly) 
July,  1907. 


Increasing  Interest  in  Costs 

AN  increasing  number  of  the  letters  received  at 
this  office  are  concerning  the  cost  of  manufac- 
ture and  of  merchandising.  This  indicates  a  healthy 
frame  of  mind  as  to  business  of  the  immediate  future. 
There  has  been  an  inclination  on  the  part  of  some 
persons,  during  the  recent  era  of  free  selling,  to  con- 
duct their  business  on  the  principle  of  "charge  all 
that  the  traffic  will  bear." 

If  the  signs  that  are  pointing  to  the  immediate 
future  can  be  read  at  all,  they  say  that  the  principle 
of  business  must  be  "charge  as  little  as  the  traffic  will 
hear."  This  means  that  the  manufacturer  and  mer- 
chandiser must  know  what  his  costs  are,  add  a  rea- 
sonable profit,  and  put  all  possible  energy  into  his 
work. 

But  when  it  comes  to  discussing  costs  there  is  an 
almost  insurmountable  barrier.  There  is  lacking  a 
recognized  terminology  of  costs.  When  two  men  meet 
to  discuss  costs  they  do  not  call  the  same  thing  by 
the  same  name,  nor  do  they  charge  it  in  the  same 


division.  Cost  discussions  are  not  effective  until  the 
definitions  have  been  fixed,  and  that  takes  so  much 
time  that  the  real  facts  are  left  undiscussed.  The  In- 
dustrial Cost  Association,  which  is  composed  of  cost 
executives,  chief  auditors,  works  managers  and  simi- 
lar executives  of  manufacturing  and  mercantile  firms, 
has  undertaken  to  establish  a  terminology  for  cost 
accounting.  The  members  of  this  association  also 
hope  to  agree  eventually  on  where  the  items  repre- 
sented by  these  terms  shall  be  charged.  When  this  is 
accomplished,  the  Association  will  have  accomplished 
a  great  work,  for  then  two  men  can  meet  and  discuss 
costs  intelligently. 


Automobiles  and  Necessity  Again 

A  FREQUENT  topic  of  conversation  in  the  auto- 
motive industry  is  the  great  battle  that  was 
waged  in  Washington  several  years  ago  to  establish 
the  automobile,  and  its  kindred  vehicles,  as  necessi- 
ties. In  these  conversations  it  is  always  assumed  that 
this  battle  was  won  and  a  favorable  peace  treaty 
adopted. 

There  are  some  of  us  who  have  always  doubted  that 
the  favorable  verdict  was  as  well  grounded  as  it  might 
have  been.  Now  it  appears  that  the  "luxury"  forces 
in  this  battle  are  comparable  to  the  Germans.  They 
recall  something  about  this  battle,  but  since  the  smoke 
was  cleared  away  they  are  rather  in  doubt  as  to  who 
was  the  victor.  Indeed,  some  of  them  are  calmly 
assuming  that  the  battle  was  merely  a  skirmish  with 
the  laurel  wreath  awarded  to  the  other  side. 

Representative  James  W.  Good,  chairman  of  the 
House  Appropriations  Committee,  has  put  himself 
forth  as  spokesman  for  the  luxury  side  and  has 
sounded  a  call  to  arms  for  those  efficient  orators  and 
economists  who  made  such  a  good  showing  for  the 
automotive  industry  at  the  time  America  went  into 
the  war.    Mr.  Good  says : 

"We  have  in  the  United  States  more  than  8,000,- 
000  passenger  carrying  automobiles.  Practically 
every  one  is  a  luxury,  and  if  we  placed  a  tax  upon 
the  passenger  carrying  vehicles  and  made  the  amount 
of  the  tax  dependent  upon  the  horsepower,  a  reason- 
able tax,  we  could  easily  collect  $200,000,000  from 
that  source."  t 

That  is  an  average  of  $25  a  year  for  each  automo- 
bile, as  Mr.  Good  presents  the  numbers,  with  enough 
additional  tax  to  pay  for  the  political  machinery  set 
up  to  make  the  collections — an  average  of  $5  a  seat 
in  an  already  well  taxed  automobile.  All  of  this  tax 
would  act  as  a  brake  on  the  sale  and  use  of  motor 
equipment. 

This  statement  from  Mr.  Good  confirms  what  a 
number  of  investigators  have  said  recently  concern- 
ing the  stand  of  bankers,  legislators  and  others  in  a 
position  to  do  the  automotive  industry  great  harm. 
C.  C.  Hanch,  after  an  extended  investigation  for  the 
Nat  tonal  Automobile  Chamber  of  Commerce,  said  that 
he  had  found  that  even  the  bankers,  who  appeared 
to  be  most  soundly  converted  to  the  automotive  indus- 
try,  still  held  back  in  their  minds  a  suspicion  that 
the  industry  was  not  well  established  upon  a  neces- 
sitv  basis. 
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Mr.  Good's  statement  should  at  least  serve  as  a 
sufficient  warning  of  what  the  position  is  in  Washing- 
ton and  that  most  of  the  basic  work  thought  to  be 
completely  accomplished  must  be  done  over. 


The  British  Tractor  Trials 

EVIDENTLY  the  British  tractor  industry  has 
come  to  the  conclusion  that  tractor  trials  are  a 
paying  proposition,  for  it  has  been  decided  to  repeat 
the  annual  trial  this  fall.  Originally  the  Lincoln 
trial  was  held  under  the  auspices  of  the  Royal  Agri- 
cultural Society ;  last  year  that  organization  and  the 
Society  of  Motor  Manufacturers  and  Traders  stood 
sponsor  jointly  for  the  event,  but  this  year  the  last- 
mentioned  Society  will  have  sole  charge.  The  joint 
sponsorship  was  accompanied  by  a  good  deal  of  fric- 
tion, and  as  most  of  the  tractor  manufacturers  are 
members  of  the  S.  M.  M.  &  T.  the  latter  body  prob- 
ably had  little  difficulty  in  securing  exclusive  control. 
Whether  the  farmers  will  have  as  much  faith  in  the 
trials  with  the  Agricultural  Society  excluded  from 
the  affair  remains  to  be  seen. 

National  tractor  demonstrations,  which  evidently 
are  a  thing  of  the  past  in  this  country,  are  apt  to 
flourish  in  Europe  during  the  next  few  years.  A 
national  trial  naturally  has  a  much  better  chance  of 
success  in  a  country  of  relatively  small  area  than  it 
has  here.  Moreover,  the  tractor  industries  in  the  dif- 
ferent European  countries  are  quite  young  and  the 
manufacturers  individually  (as  tractor  manufactur- 
ers at  least)  have  little  to  lose  and  everything  to  gain. 

From  the  rules  of  the  British  1921  trials,  which 
have  just  been  received  in  this  country,  it  is  seen 
that  an  endeavor  is  being  made  to  extend  the  scope 
of  the  trials,  motor  cultivators  and  garden  tractors 
being  provided  for  in  addition  to  regular  farm  trac- 
tors, cable  sets  and  farm  implements.  The  tests  which 
will  be  made  will  yield  information  similar  to  that 
given  by  the  Nebraska  tests,  and  the  fact  that  the 
Nebraska  results  are  available  to  any  prospective 
purchaser  is  another  reason  why  we  are  not  likely  to 
have  national  demonstrations  in  this  country  again, 
at  least  for  some  years  to  come. 


Save  the  Patent  Office 

THE  last  Congress  adjourned  without  legislating 
for  the  benefit  of  the  Patent  Office.  Because  of 
certain  quibbles  between  members  of  the  Senate  and 
the  House,  the  Nolan  bill  died  between  these  two 
branches  of  Congress. 

The  neglect  of  this  important  branch  of  the  Gov- 
ernment by  Congress  should  stand  as  an  indictment 
of  every  member  of  both  branches.  There  is  no 
branch  of  Government  activity  that  can  do  as  much 
to  promote  the  engineering  and  mechanical  develop- 
ment of  this  country  as  the  Patent  Office.  Its  best 
services  are  needed  as  an  aid  to  the  advancement  of 
all  engineering  work  and  to  the  great  task  of  efficient 
production. 

The  Patent  Office  is  not  an  expense  to  the  Govern- 
ment. It  pays  its  own  way  and  industry  does  not 
object  to  this  fact.     It  would  not  even  object  to  the 


Patent  Office  making  a  safe  profit  on  its  operations. 
But  industry  does  demand  that  the  Patent  Office  shall 
be  efficient,  that  it  shall  be  permitted  to  spend  enough 
of  its  own  money  to  pay  the  technical  men  who  work 
there  a  decent  salary. 

No  other  industry  is  more  interested  in  an  efficient 
Patent  Office  than  the  automotive  industry.  It  would 
be  within  reason  for  every  manufacturer  and  engi- 
neer in  this  industry  to  inform  his  representatives  in 
Congress  that  unless  proper  Patent  Office  legislation 
is  passed  at  the  coming  session,  that  the  participants 
in  the  deliberations  of  the  session  will  be  classified 
as  unfavorable  to  business  interests. 

This  matter  is  important.  Write  to  your  Congress- 
men to-day  before  they  again  become  involved  in  the 
activities  of  the  coming  session. 


Low  Mechanical  Efficiency  at 
Part  Load 

AMONG  the  many  factors  which  adversely  affect 
the  fuel  economy  of  the  conventional  passenger 
car  and  truck  engine,  the  loss  due  to  engine  friction 
is  ordinarily  considered  to  be  of  small  moment. 
Broach  the  subject  to  the  average  engineer  and  he 
will  as  a  rule  draw  attention  to  the  fact  that  the 
mechanical  efficiency  of  a  well-constructed  automobile 
engine  is  around  90  per  cent,  and  so  it  is — at  full  load. 
At  part  load,  however,  the  situation  is  quite  different. 
Friction  losses,  in  which  are  included  the  very  impor- 
tant items  known  as  pumping  losses,  do  not  decrease, 
at  a  given  speed,  as  the  load  decreases.  In  fact,  they 
increase,  as  a  result  of  throttling,  until  at  no  load, 
that  is  with  the  engine  running  idle,  they  absorb 
the  entire  amount  of  power  developed  in  the  cylinder. 
At  intermediate  points  friction  losses  become  a  very 
important  factor.  In  the  case  of  the  class  B  truck 
engine,  for  example,  at  quarter  load,  when  running 
at  1000  r.p.m.  the  brake  hp.  developed  is  about  12, 
while  the  friction  hp.  is  over  6,  or  more  than  one- 
third  of  the  total  indicated  power  developed.  At 
lower  loads  the  condition  is  worse,  especially  if  the 
engine  speed  is  high.  Yet  these  are  the  conditions 
under  which  the  average  passenger  car  engine  oper- 
ates most  of  the  time  it  is  in  use. 

Under  the  average  operating  condition,  perhaps 
about  one-fifth  load,  it  frequently  happens  that  half 
or  more  than  half  of  the  total  power  developed  in 
the  cylinder  is  used  in  simply  turning  the  engine  over. 
This  is  a  bit  startling,  but  it  certainly  points  to  the 
need,  now  more  than  ever  apparent,  of  providing 
means  whereby  automotive  engines  can  not  only  be 
operated  at  more  efficient  loads,  but  be  run  at  lower 
average  speeds,  for  friction  losses  in  the  engine  in- 
crease rapidly  as  the  speed  increases.  It  may,  in 
fact,  prove  to  be  better  economy  to  use  larger  and 
slower  speed  engines  together  with  high  gear  ratios 
and  consequent  better  load  factor,  than  to  continue 
in  the  other  direction,  as  we  have  so  long  been  going. 
In  any  case  there  is  food  for  thought  along  this  line. 

Too  much  is  now  being  sacrificed  in  respect  to  fuel 
economy  in  order  to  secure  good  acceleration.  This 
is  a  good  time  to  investigate  every  factor  that  will 
make  for  better  economy. 
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New  Orleans  Finds 
Keen  March  Demand 

New  Business  Much  More  Stable 

Than  Formerly — Tractors 

Gain  in  Favor 

NEW  ORLEANS,  March  28— The  first 
21  days  of  the  month  of  March  showed 
greater  improvement  in  the  automobile 
industry  than  did  the  entire  30  days  of 
any  previous  month  since  the  first  of 
November,  1920.  The  period  of  depres- 
sion reached  its  lowest  ebb  in  December, 
revived  somewhat  around  Christmas  and 
the  holidays — due  largely  to  the  pre- 
Christmas  show — and  then  dropped  again 
in  January.  Sales  for  the  first  three 
weeks  of  March,  however,  exceeded  those 
of  October,  1920,  the  last  month  before 
the  period  of  depression  set  in,  by  about 
20  per  cent,  which  is  considered  a  re- 
markable showing  by  the  majority  of 
the  sixty-odd  automobile  dealers  in  this 
city. 

The  return  to  the  normal  of  1920  was 
a  surprise  to  many  dealers,  who  had 
expected  an  improvement  in  the  spring, 
but  had  not  looked  for  so  great  an  ad- 
vance. Truck  and  tractor  men,  who  have 
not  felt  the  depression  so  heavily  as  the 
passenger  car  dealers,  have  not  noted 
much  of  an  upturn  for  March,  though 
their  sales  have  remained  steady,  and 
there  are  prospects  that  their  business 
will  improve  later  in  the  summer  and 
this  fall. 

Greater  diversification  of  crops,  suc- 
ceeding the  hard  lesson  the  one-crop 
cotton  planters  learned  when  cotton 
dropped  from  45  cents  to  nine  cents,  is 
making  the  use  of  tractors  and  trucks 
almost  imperative  in  the  agricultural 
regions  of  the  South,  and  is  having  a 
direct  effect  on  orders  for  tractors  for 
future  delivery,  but  most  of  the  plant- 
ers are  not  in  condition  just  now  to 
accept  immediate  delivery  on  either 
trucks  or  tractors. 

Conditions  General  in  South 

These  conditions,  both  in  the  truck, 
tractor  and  passenger  car  fields  are  true 
in  much  of  Alabama,  all  of  Mississippi 
and  Louisiana,  and  parts  of  Arkansas 
and  all  of  eastern  Texas,  which  territory 
is  tributary,  in  the  automobile  industry, 
to  New  Orleans.  While  the  farmer  has 
not  made  much  money  on  his  cotton, 
sugar  or  rice,  the  brokers,  forwarders 
and  other  intermediate  handlers  of  these 
crops  have  made  some  money;  salaries 
in  these  industries,  for  the  majority  of 
those  who  work  in  them,  have  remained 
high,  and  the  consequence  is  that  num- 
bers of  the  city  people  have  been  able 
to  buy  passenger  cars,  and  have  bought. 
(Continued  on  page  729) 


TRADE  STUDY  SHOWS 
INCREASES  GENERAL 

Dispatches  from  correspondents 
of  Automotive  Industries  in  rep- 
resentative sections  of  the  country 
indicate  steadily  improving  sales 
conditions.  The  improvement  this 
month  has  been  much  more  marked 
than  was  expected. 

For  example,  the  first  three 
weeks  of  March  showed  a  greater 
improvement  in  the  New  Orleans 
district  than  any  full  month  since 
November.  There  also  is  a  steady 
upward  trend  in  the  Atlanta  terri- 
tory. 

Even  in  Des  Moines  there  has 
been  a  great  improvement.  One 
distributor  sold  more  cars  the  first 
15  days  of  this  month  than  in  all  of 
January  and  February. 

General  merchants  in  the  rural 
districts  of  Kansas  and  Missouri 
report  improved  business. 

Sales  conditions  are  getting  bet- 
ter on  the  Pacific  Coast,  as  shown 
by  reports  from  Los  Angeles  and 
Portland. 

Dealers  in  Montana  have  decided 
there  is  business  if  they  have  the 
energy  to  go  out  and  get  it. 

Sales  in  New  York,  which  fell 
off  during  the  income  tax  paying 
period,  have  begun  to  mount  again. 

Parts  makers  in  the  Milwaukee 
district  report  substantially  in- 
creased orders  in  the  last  four 
weeks. 

Cleveland  and  Detroit  passenger 
car  manufacturers  are  adding 
more  names  to  their  pay  roll.  The 
same  condition  prevails  in  other 
automotive  centers. 

Altogether  the  situation  is  de- 
cidedly encouraging. 


UNEMPLOYMENT   HURTS   SALES 

FORT  WAYNE,  IND.,  March  26— 
Sales  of  popular  priced  cars  are  picking 
up  to  a  certain  extent  here,  although 
it  is  still  difficult  to  make  sales  readily. 
It  is  believed  that  business  here  and 
in  this  generally  prosperous  northeastern 
section  of  Indiana  will  get  much  better 
within  a  few  months.  At  the  present 
time  the  fact  that  so  many  people  are 
out  of  work  locally  makes  business  far 
from  good.  The  local  branch  of  the 
Indiana  free  employment  bureau  reports 
that  there  are  4000  more  men  out  of 
employment  there  now  than  there  are  at 
normal  times.  Most  of  these  men  are 
from  the  Pennsylvania  shops,  General 
Electric  Co.,  Dudlo  Manufacturing  Co., 
Fort  Wayne  Rolling  Mills  and  Wayne 
Knitting  Mills,  where  a  strike  is  on. 


New  York  Visions 
Big  Selling  Months 

Effect    of    Income    Tax    Period 

Passes    Quickly — Cheaper 

Cars  Popular 

NEW  YORK,  March  28— The  metro- 
politan area  is  recovering  from  an  acute 
attack  of  incomtaxitis,  which  slowed  up 
passenger  car  sales,  particularly  in  the 
high  priced  lines  during  the  early  part 
of  March.  Sales,  which  dropped  off  from 
the  February  level  during  the  first  20 
days  of  this  month,  have  begun  to  pick 
up  again  and  the  prospects  for  April, 
May  and  June  business  are  bright. 

As  an  instance  of  the  psychological 
effect  of  the  filing  of  income  tax  returns 
and  the  payment  of  the  first  installment, 
One  dealer  handling  a  $3,000  car  had 
sales  during  March  numbering  51,  as 
compared  with  86  during  February. 
Several  other  dealers  in  high  priced  cars 
had  similar  experiences,  though  two  or 
three  with  decidedly  popular  makes  had 
a  March  business  considerably  better 
than  February.  The  income  tax  period 
seems  to  have  had  little  effect  on  the 
sales  of  low  priced  cars  and  in  several 
lines  these  are  running  very  strong. 
One  dealer  in  a  popular  priced  car  had 
sales  for  March  running  only  a  little 
below  200,  as  compared  with  150  in 
March  a  year  ago. 

Practically  all  dealers  have  intensified 
their  canvassing  and  mail  solicitation 
efforts,  and  several  have  been  added  to 
the  list  who  keep  their  establishments 
open  evenings,  with  good  results  so  far, 
according  to  reports.  The  junior  sales- 
man idea,  under  which  quite  young  men 
are  used  to  develop  information  on  pros- 
pects later  to  be  canvassed  by  senior 
salesmen,  is  spreading  and  general  good 
results  have  been  obtained.  Used  car 
sales  prospects  have  picked  up  with  those 
in  the  new  car  line,  despite  the  fact 
that  used  car  prices  have  shown  little 
disposition  to  decline. 

Truck  sales  have  improved  materially 
in  the  light  truck  classes,  and  there  is 
an  upward  slant  in  the  heavier  duty  field. 


EARLY  SPRING  HELPFUL 

PORTLAND,  ORE.,  March  25— The 
early  spring  has  proved  a  distinct  boon 
to  the  automobile  industry  in  the  Port- 
land district  and  during  the  past  week 
business  has  picked  up  in  a  decided  man- 
ner. Spring  this  year  promises  to  be 
nearly  a  month  in  advance  of  last  year 
and  the  country  motoring  should  start 
correspondingly  early.  Comparatively 
few  cars  are  held  in  storage  here  and 
dealers  have  been  placing  orders  with 
the  manufacturers  during  the  past  two 
weeks  in  a  more  substantial  way. 
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Milwaukee  Factories 
Report  Steady  Gains 

Capacity  Production  Within  Sight 
in  Some  Plants — Truck  De- 
mand Certain 

MILWAUKEE,  March  28 — Companies 
in  Milwaukee  and  vicinity  manufactur- 
ing motors,  parts  and  equipment  for  the 
automotve  industries  report  a  substantial 
increase  of  orders  during  the  last  four 
to  six  weeks,  according  to  the  current 
issue  of  Business  and  Financial  Com- 
ment, monthly  review  of  local  business 
conditions  issued  by  the  commercial 
service  department  of  the  First  Wis- 
consin National  Bank  of  Milwaukee. 
One  concern  reports  that  its  January 
sales  were  equal  to  those  of  the  same 
month  in  1920;  its  February  record  is 
better  still,  and  March  business  shows 
accentuation  over  both.  This  concern  is 
running  at  85  per  cent  of  capacity,  and 
orders  for  immediate  shipment  are  of 
such  volume  that  it  is  two  weeks  be- 
hind in  deliveries. 

It  is  significant  that  the  stimulus 
which  brought  this  new  business  was  a 
substantial  cut  in  prices  made  possible 
by  lower  costs.  Another  company  mak- 
ing motors  has  recently  received  some 
good-sized  orders  for  immediate  delivery. 
Still  another  large  firm  doubled  its  sales 
in  February  and  expects  enough  busi- 
ness in  April  to  run  at  full  capacity. 

The  motor  truck  business  seems  also 
to  be  on  the  mend.  Orders  have  been 
increasing  and  there  are  almost  no  can- 
cellations. The  truck  industry  is,  how- 
ever, not  taking  anything  for  granted. 
Selling  trucks  may  be  hard  work,  but 
the  future  of  the  industry  is  assured, 
the  review  say- : 

Must   Distinguish    Between   Prospects 

"In  discussing  the  motor  car  situation, 
one  must  be  careful  to  distinguish  be- 
tween immediate  and  long  run  pros- 
it continues.  "Everybody  knows 
that  there  will  be  a  good  future  market 
for  passenger  cars  and  also  that  motor 
trucks  are  pretty  sure  to  be  more  in 
demand  as  more  good  roads  are  built 
and  farmers  and  business  men  are  con- 
vinced of  the  economies  of  motor  truck 
transportation.  In  the  immediate  fore- 
ground manufacturers  see  about  50  to 
f!0  per  cent  of  the  business  done  last 
year.  One  production  manager  puts  it 
well  when  he  says  that  'the  automotive 
industries  are  facing  a  sales  problem 
after  twenty  years  of  production 
problems.' 

"Some  discontent  is  being  expressed 
at  the  slowness  of  trade  improvement. 
General  revival,  at  first  predicted  for 
early   spring,  is  now  scheduled  for  late 


spring  or  summer.  The  best  opinion  is 
that  the  return  of  normal  conditions  will 
not  be  in  the  least  spectacular.  Each 
month  will  see  steady  gain.  By  the  end 
of  the  year,  barring  the  unforeseen,  busi- 
ness should  be  on  its  feet  again.  It  is 
not  good  sense  to  look  for  the  fortuitous 
and  unexpected  in  business.  This  is  not 
real  optimism.  The  confidence  of  re- 
ward from  unremitting  toil  is  the  only 
kind  of  optimism  that  has  any  certainty 
of  winning.  The  sooner  everybody  in 
trade  and  industry  makes  up  his  mind 
that  he  will  have  to  work  for  what  he 
gets,  the  easier  it  will  be  to  get  over 
this  period  of  readjustment." 


Los  Angeles  Business 

Makes  Rapid  Strides 

LOS  ANGELES,  March  29.— Automo- 
tive sales  conditions  in  this  part  of  the 
country  are  showing  a  pronounced  im- 
provement. Passenger  car  business  is 
advancing  quite  rapidly  and  truck  sales 
likewise  are  showing  increased  activity. 
There  is  a  certain  backwardness  shown 
by  truck  buyers,  however,  that  is  at- 
tributable to  prospects  of  unfavorable 
legislation.  Some  bills  now  before  the 
state  legislature  would  tax  truck  owners 
very  heavily. 

A  recapitulation  of  February  registra- 
tions of  passenger  cars  shows  that  some 
Los  Angeles  firms  enjoyed  the  greatest 
business  in  their  history.  A  total  of 
1913  new  passenger  vehicles  were  regis- 
tered by  purchasers  during  February. 
This  was  145  less  than  the  total  for 
January,  but  this  discrepancy  undoubt- 
edly was  due  to  February  being  a  short 
month.  The  truck  registrations  for 
Southern  California  during  February 
totaled  277,  which  figure  included  the 
Fords  and   other  light  commercial  cars. 

Reports  from  dealers  state  that  March 
will  show  a  pronounced  improvement 
over   February   in   almost   all   lines. 


VICTOR   RUBBER   SPEEDS   UP 

SPRINGFIELD,  OHIO.  March  28— 
Starting  to-day,  the  Victor  Rubber  Co. 
will  speed  up  its  output  to  a  normal 
basis,  which  is  500  cord  tires  per  day, 
according  to  announcement  made  by 
Treasurer  H.  H.  Durr.  Since  the  first  of 
the  year  the  company  has  been  turning 
out  an  average  of  400  tires  daily.  The 
business  of  the  company  has  been  steadily 
improving,  it  is  stated. 


PIERCE  OVER  50  PER  CENT 

BUFFALO,  March  28— There  has  been 
mtial  improvement  in  the  busi- 
ness of  the  Pierce-Arrow  Motor  Car  Co. 
so  far  as  passenger  cars  are  concerned 
but  few  trucks  are  being  sold.  The  com- 
pany is  operating  at  something  o  er  >|] 
per  cent  of  capacity. 


Schedules  Increased 
in  Cleveland  Plants 

Growth   of   Sales  Results   in   Re- 
employment of  Many  Men 
Laid  Off 

CLEVELAND,  March  28— Within  the 
present  week  the  automobile  factories 
in  this  city  have  given  signs  of  a  busi- 
ness revival  and  have  restored  several 
thousand  employees  to  positions  that 
they  left  weeks  ago.  The  automobile 
industry  is  setting  the  pace  for  a  general 
comeback   in  production   in  this  city. 

The  Peerless  Motor  Car  Co.  is  em- 
ploying 1500  men,  and  the  number  is 
being  increased  daily.  Orders  have  come 
in  increased  number  each  week  since 
the  first  of  the  year.  More  than  150 
men  have  been  hired  in  the  last  30  days. 
The  company  is  now  increasing  its  force 
by  taking  on  10  to   15  daily. 

At  the  Jordan  plant  the  statement  was 
made  that  more  automobiles  are  being 
shipped  than  the  company  is  building  at 
the  present  time.  Although  the  pay 
roll  has  not  been  increased  since  the 
first  of  the  year,  the  force  of  employees 
will  be  augmented  on  April  1. 

The  Chandler  Motor  Car  Co.  started 
on  Feb.  1  to  increase  its  working  force. 
During  March  a  marked  addition  was 
made  to  the  pay  roll.  The  week  of 
March  21  to  28  brought  about  a  sub- 
stantial increase.  The  company  expects 
to  see  pre-war  conditions  restored  before 
the  spring  ends. 

The  White  Co.  has  added  no  em- 
ployees since  Jan.  1.  Working  hours 
were  decreased  since  then  and  shifts 
have  been  shortened  in  order  to  give  as 
many  employees  as  possible  an  oppor- 
tunity to  earn  money.  While  other  com- 
panies were  curtailing  production  the 
last  half  of  1920,  The  White  Co. 
operated  at  capacity.  Prospects  at  this 
plant  are  brightening  daily,  it  was  said. 


Harvester  Employees 

Agree  to  Reductions 

CHICAGO,  March  25—  The  Works 
Council,  as  the  supreme  body  govern- 
ing the  operation  of  the  International 
Harvester  plant,  has  accepted  the  com- 
pany's proposed  cut  in  wages  of  10  to  20 
per  cent.  Reasons  for  the  reductions 
were  explained  to  the  council  at  a  con- 
ference with   officials. 

Wage  reductions  were  decided  upon 
by  officials  of  the  company 
of  business  possibilities,  wor]  tlj 
tions  and  the  present  cost  of  living.  In 
determining  for  reductions  in  wages  it 
was  agreed  that  the  cut  should  be  made 
ninately,  affecting  everyone 
from    the    president    down. 
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April  Schedules  Revised  Upward 


General  Expansion 
Meets  Sales  Trend 

Dodge  Makes  Increase  to  60  Per 

Cent  Capacity — Expectations 

Surpassed 

DETROIT,  March  28 — Rapid  improve- 
ment in  tha  automotive  industry  is  re- 
flected in  the  big  step-up  in  production 
in  most  of  the  factories  in  and  around 
Detroit.  This  is  true  particularly  in 
the  case  of  Maxwell-Chalmers,  Stude- 
baker.  Hupp  and  Dodge.  The  only  in- 
stance where  there  has  not  been  increased 
production  is  at  'the  Reo  Motor  Car  Co. 
at  Lansing  where  the  time  and  working 
force  were  cut  50  per  cent  last  week. 
This,  however,  was  not  due  to  sales  re- 
cession but  rather  to  permit  factory  re- 
adjustments. Return  to  a  full  time 
schedule  is  expected  next  week. 

Dodge  opened  on  a  10  per  cent  sched- 
ule recently,  but  last  Thursday  started 
on  a  60  per  cent  production  basis,  which 
means  close  to  400  cars  daily.  Arthur 
T.  Waterfall,  assistant  general  manager, 
made  the  announcement  regarding  the 
production    increase. 

"The  country  is  well  out  of  the  de- 
pression," said  Waterfall,  "and  even  in 
foreign  countries  conditions  that  have 
affected  the  automobile  industry  are  be- 
ginning to  improve.  We  are  now  oper- 
ating on  a  60  per  cent  basis  with  all 
indications  pointing  to  a  gradual  return 
to  normal.  That  is  the  best  indication 
I  can  give  of  a  change  for  the  better. 
Other  lines  of  business  seem  to  be  fol- 
lowing the  turn  in  the  automo.bile  in- 
dustry." 

Charles  Adams,  production  manager 
of  Maxwell-Chalmers,  said  to-day  rapid- 
ly improving  conditions  had  brought 
about  a  readjustment  of  Maxwell-Chal- 
mers schedules,  and  with  the  step-up 
during  the  last  part  of  March,  the  total 
figures  for  the  month  would  show  an 
output  of  1500  Maxwells  and  more  than 
500  Chalmers.  This  schedule  will  be 
increased  the  first  of  April,  and  efforts 
will  be  made  to  reach  a  total  of  about 
300  cars  in  the  next  month. 

Cars  Sell  Fast  as  Made 

The  best  feature,  Adams  said,  is  the 
fact  that  the  cars  are  being  sold  as 
rapidly  as  they  are  being  turned  out. 
Maxwell-Chalmers  virtually  has  been 
closed  down  for  several  months  pending 
reorganization  activities,  but  the  sales 
demands,  Adams  said,  forced  the  in- 
creased schedule  in  February,  followed 
by  another  increase  in  March,  with  in- 
dications that  within  the  next  40  to  50 
days  both  plants  will  be  running  close 
to    normal. 

The    completion    of    the    new    pressed 
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steel  plant,  which  now  is  about  ready  for 
manufacturing  activity  and  which  covers 
217,000  feet,  will  take  care  of  the  work 
for  both  Maxwell  and  Chalmers  cars, 
and  will  permit  of  greatly  increased 
production.  The  main  building  contains 
two  craneways  each  with  a  double  row 
of  presses  300  feet  long,  and  each 
equipped  across  its  entire  span  of  60 
feet  with  a  crane  capable  of  picking  up 
material,  or  even  the  presses  themselves, 
and  moving  them  to  any  other  part  of 
the  building.  The  presses  are  so  placed 
that  the  steel  passes  from  one  to  another 
without  the  need  of  extra  men,  and  the 
working  force  is  thereby  greatly  cur- 
tailed. 

Hupp  April  Schedule,  2000 

Hupp  Motor  Car  Corp.,  which  built 
700  cars  in  February,  increased  the 
schedule  in  March  and  the  month  prob- 
ably will  close  with  a  total  around  1400. 
April  schedules  at  Hupp  called  for  a 
production  of  2000  cars,  which  rapidly 
is  nearing  the  peak  of  last  year. 

Hupp  officials  a  short  time  ago  an- 
nounced that  while  the  factory  had  not 
been  closed  throughout  the  depression 
and  was  increasing  gradually,  there  was 
nothing  to  indicate  that  production  above 
50  per  cent  of  normal  would  be  reached 
this  year.  Sales  activity,  however,  has 
shattered  that  belief.  The  more  than 
doubling  of  production  during  April,  as 
compared  with  February,  and  the  great 
increase  over  March,  is  due  entirely  to 
sales  demand. 

Studebaker  to-day  started  in  on  a 
production  in  the  Detroit  plant  of  800 
cars  for  this  week,  and  500  in  the  South 
Bend  plant.  Next  week  Studebaker  has 
scheduled  830  cars  in  Detroit  and  575 
in  South  Bend.  "And  the  best  of  it  is 
they  are  all  being  sold,"  said  A.  J.  Chan- 
ter. 

Buick  Motor  Co.  at  Flint,  which  had 
been  employing  about  12,000  men  on  a 
three-day  a  week  basis,  to-day  started  a 
schedule  of  5%  days  a  week.  This  will 
mean  that  Buick  in  April  will  almost 
double  its  production.  Buick  was  build- 
ing about  200  cars  a  day  in  February 
and  March,  and  indications  are  that  the 
April  schedules  will  run  between  350 
and  400. 

Operations  in  the  Hudson  plant  were 
resumed  to-day  upon  a  100  per  cent 
basis.  The  company  has  been  operating 
with  a  curtailed  force  on  a  reduced  work- 
ing schedule   for  several   months. 

Federal  Truck  on  Increase 

Federal  Motor  Truck  Co.  is  another 
Detroit  factory  that  has  made  a  remark- 
able jump  in  production  in  the  last  few- 
days.  A  full  time  operating  schedule 
was  announced  Saturday  by  M.  L. 
Pulcher,  vice-president  and  general  man- 
ager, who  said  the  plant  beginning  to- 
day   would   be   on   a   50   per   cent   basis. 


Durant  Takes  Over 
Long  Island  Plant 

Former    Ford    Assembly    Factory 

to  Supply  Eastern  States  and 

Export  Trade 

NEW  YORK,  March  28— Production 
of  the  new  Durant  car  which  will  be  put 
on  the  market  about  August  1,  will  be- 
gin in  the  eight  story  factory  building  of 
the  Goodyear  Tire  &  Rubber  Co.  in  Long 
Island  City  which  has  been  purchased 
by  the  Durant  Motor  Co.  of  New  York 
for  $2,000,000.  Preliminary  operations 
already  have  been  begun  and  the  first 
cars  will  be  under  test  in  a  few  days. 

The  first  real  estate  acquired  by  W. 
C.  Durant  for  his  new  venture  was 
erected  by  the  Ford  Motor  Co.  for  an 
assembling  plant  but  later  was  sold  to 
Goodyear.  It  is  located  at  Jackson 
Avenue  and  Honeywell  Street.  The 
structure  has  a  floor  area  of  approxi- 
mately 500,000  sq.  ft.,  is  of  reinforced 
concrete  and  steel  construction,  and  is 
located  on  the  Long  Island  Railroad. 
Not  all  the  space  will  be  required  by 
Durant  for  some  time  to  come. 

The  main  plant  of  Durant  Motors,  Inc., 
will  be  located  in  Flint,  Mich.,  but  nego- 
tiations for  its  construction  still  are 
pending  and  considerable  time  must 
elapse  before  a  factory  can  be  estab- 
lished there.  The  Long  Island  City  fac- 
tory will  be  one  of  a  chain  of  indepen- 
dent organizations  to  be  located  at  stra- 
tegic distribution  points.  It  will  be  oper- 
ated by  the  Durant  Motor  Co.  of  New 
York,  a  $3,000,000  corporation,  and  each 
assembling  plant  will  be  under  the  con- 
trol of  an  individual  company  to  be 
operated  under  contract  with  Durant 
Motors,  Inc.,  which  will  supervise  and 
direct  the  production. 

When  operations  are  fully  under  way 
it  is  expected  25,000  Durant  cars  a  year 
will  be  assembled  and  shipped  from  the 
Long  Island  City  plant,  which  will 
supply  the  New  England  and  Atlantic 
Coast  territory  and  the  export  trade. 

Details  of  Car  Not  Available 

No  details  are  available  as  yet  con- 
cerning the  new  Durant,  but  it  will 
be  largely  an  assembled  product  and 
will  be  made  in  two  models,  one  of  which 
will  sell  at  something  less  than  $1,000. 
It  is  being  designed  by  the  designers  of 
the  Chevrolet. 

The  capitalization  of  Durant  Motors, 
Inc..  the  parent  concern,  is  $5,000,000, 
consisting  of  1,000,000  shares  of  no  par 
value.  The  initial  offering  made  in 
January  amounted  to  500,000  shares, 
which  was  immediately  over-subscribed 
at  a  price  around  12.  The  stock  now  is 
selling  on  the  curb  at  21. 
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Ford  April  Orders 
Approximate  90,000 

Predicts  Time  for  Full  Operation 

Near — Financial    Position 

Much  Improved 

DETROIT,  March  28— Ford  Motor 
Co.  orders  total  approximately  80,000 
for  March  delivery  and  90,000  for  April, 
according  to  figures  furnished  by  Henry 
Ford  personally,  while  on  the  trial  trip 
of  the  Dearboim,  his  gasoline  propelled 
railroad  coach.  That  means,  he  said, 
that  nearly  every  car  and  bit  of  finished 
stock  on  hand  when  the  depression  set 
in  has  been  sold. 

"The  time  is  not  far  off,"  he  declared, 
"when  we  will  have  to  begin  full  opera- 
tion to  produce  new  cars  and  new  parts 
to  take  care  of  the  host  of  orders  that 
come  rolling  in.  Indications  are  mani- 
fest," he  asserted,  "that  the  bottom  of 
business  depression  has  been  reached 
and  passed,  and  the  trend  of  industry 
is  now  definitely  upward." 

The  annual  report  of  the  Ford  Motor 
Co.  for  1920,  filed  at  Lansing,  shows 
total  assets  of  $384,554,941,  as  compared 
with  total  assets  of  $332,998,121  in  the 
report  for  1919.  All  of  the  outstanding 
stock  in  the  company  is  shown  held  by 
the  Ford  family — Henry  Ford,  95,321 
shares;  Edsel  B.  Ford,  71,911,  and  Clara 
J.  Ford,  wife  of  Henry  Ford,  5413 
shares.  The  amount  outstanding  totals 
$17,364,500  of  $100,000,000  authorized. 

Chief  items  shown  on  the  balance 
compared  as  nearly  as  possible  with 
similar  items  in  the  1919  balance  sheet, 
are  as   follows: 

CHIEF  ITEMS  OF  BALANCE  SHEET 
1920  1919 

Real  estate $50,861,000        $54,975,541 

Cash    in    banks....      13,557.244  1 

owning  cor-  I  16,01  1 ,98  I 

poration     54,438,633  I 

M    •-   I    C   h  a   n  'I   ■ 

equipm.nl.    &c. . .    124,350,295        612,925 

ill     21.262,833 

Investments   80,084  D3  I 

Large  sales  of  cars  in  the  past  few 
weeks  have  put  the  company  on  a  much 
sounder  footing  than  the  annual  report 
might  indicate.  The  position  now  is 
considered  so  good  by  officials  at  the 
factory  that  they  think  it  quite  prob- 
able no  bank  loans  will  be  required  at 
present.  This  possibility  was  indicated 
in  Automotive  Industries  in  the  report 
of  negotiations  between  Ford  and  New 
York  financial  interests. 

It  is  also  declared  to  be  likely  that 
when  the  $35,000,000  in  Federal  taxes 
and  outstanding  bank  loans  become  due 
May  1  the  company  will  be  in  a  posi- 
tion to  meet  the  demands  in  cash.  In  the 
event  that  recourse  has  to  be  made  to 
bankers,  Mr.  Ford  has  been  assured  that 
ample  funds  may  be  hail.  Recent  short 
extensions  granted  by  New  York  and 
Detroit  bankers  are  said,  however,  to  be 
the  last    fur  some  time. 

Ford   to    Make   Plate  Glass 

ROCKFORD,  MICH.,  March  26— 
Henry  Ford's  new  factory  here  will  begin 
the    manufacture    of   plate   glass    within 
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a  few  weeks.  Equipment  is  on  its  way 
from  the  Highland  Park  plant,  where  it 
was  made,  and  engineers  are  preparing 
to  set  it  up  quickly. 

Chemists  recently  made  a  survey  of 
the  silica  deposits  in  the  vicinity  and 
reported  them  particularly  suitable  for 
making  glass  for  Ford  cars. 

Mr.  Ford's  engineers  say  they  have  a 
new  method  of  making  plate  glass 
which  is  cheaper  than  ever  before 
known. 

Ford  Irish  Plant  Closed 

CORK,  March  28— Fifteen  hundred 
workers  have  been  made  idle  through 
the  closing  of  the  Ford  Tractor  Works 
here.  It  was  stated  that  the  plant  might 
be  shut  down  for  several  months. 
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Ford  Railroad  Coach 

Damaged  in  Accident 

SPRINGFIELD,  OHIO,  March  26.— 
Henry  Ford,  owner  of  the  Detroit, 
Toledo  &  Ironton  railroad,  had  visions 
of  a  high  speed  inspection  trip  over 
the  road  this  week,  but  was  disappointed 
owing  to  an  accident  to  his  new  gasoline 
propelled  railroad  coach  which  was  de- 
railed at  Quincy,  north  of  here.  The 
trial  trip  of  the  coach  known  as  the 
Dearborn,  was  made  Wednesday  out  of 
Detroit. 

The  new  coach,  which  is  equipped 
with  a  high  power  engine,  was  going 
at  a  mile-a-minute  clip  when  it  had  to 
be  stopped  near  Jackson  Center.  As  it 
was  approaching  the  Big  Four  railroad 
crossing  at  Quincy  the  brake  on  the 
Dearborn  failed  to  work  and  the  car 
went  through  the  derail,  but  Ford  and 
party  including  his  son  Edsel  Ford,  es- 
caped injury.  The  car  was  pulled  back 
on  the  tracks  and  the  journey  south- 
ward was  resumed  under  difficulties. 

On  Thursday  the  Dearborn  met  the 
party  at  Kingman  and  continued  the  in- 
spection trip  south.  At  Jeffersonville 
more  engine  trouble  was  experienced 
and  the  party  secured  automobiles  and 
returned  to  Springfield.  On  Friday  the 
party  started  for  Detroit,  the  coach  be- 
ing hooked  on  behind  a  steam  locomo- 
tive. It  is  expected  that  Ford  will  make 
another  test  of  the  car  as  soon  as  the 
engine   is   put  in   condition   again. 

It  has  a  seating  capacity  of  50  and  re- 
sembles  a   street  car. 


Ford  Plant  Increases 

Tractor  Production 

DETROIT,  March  28— Tractor  pro- 
duction at  the  River  Rouge  plant  of  the 
Ford  Motor  Co.  is  now  progressing  at 
the  rate  of  150  machines  daily.  A  rate 
of  100  daily  had  been  continued  to 
March  1  when  this  was  stepped-up  to  the 
present  figure.  Officials  say  tractor  ilc 
tnand  is  increasing  largely  and  ship- 
ments have  been  made  to  New  York, 
Pennsylvania,  Massachusetts,  District  of 
Columbia,  North  Carolina,  Indiana  and 
in.  Michigan  is  taking  hun- 
dreds  of  tractors,  all  of  which  are  being 
driven   away    from   the   factory. 


N.  A.  C.  C.  Committee 
to  Work  with  Hoover 

Accepts  Suggestions  to  Form  Part 

of   Advisory   Board — Will 

Study  Markets 

WASHINGTON,  March  28  —  Herbert 
Hoover,  Secretary  of  Commerce,  has  an- 
nounced that  automobile  manufacturers 
•will  be  the  first  to  co-operate  with  his 
department  in  obtaining  accurate  statis- 
tics of  production,  consumption,  exports 
and  other  details.  He  has  taken  up  with 
J.  Walter  Drake,  chairman  of  the  foreign 
trade  committee  of  the  National  Automo- 
bile Chamber  of  Commerce,  the  question 
of  appointing  a  small  committee  to  rep- 
resent the  industry  in  its  relations  with 
the  Department  of  Commerce.  The  sug- 
gestion will  be  accepted  and  a  committee 
will  be  named  in  a  short  time.  This  com- 
mittee will  form  a  part  of  Hoover's  ad- 
visory board,  which  will  consist  of  rep- 
resentative business  and  industrial  lead- 
ers. The  work  of  this  board  will  be  sup- 
plemented by  that  of  service  committees 
from  the  trade  associations. 

One  of  the  plans  proposed  by  Hoover 
is  a  survey  of  world  markets  to  ascer- 
tain the  best  fields  for  commodities  avail- 
able for  exportation  from  this  country. 
He  believes  that  a  scientific  survey  of 
world  markets  is  one  of  the  pressing 
trade  needs  of  the  country.  The  first 
survey  will  include  foreign  markets  with 
respect  to  automobiles,  cotton  and  cotton 
products  and  a  few  other  commodities. 
Government  commercial  officials  abroad 
will  be  requested  to  report  all  available 
data  as  to  the  trade  possibilities  for  par- 
ticular commodities  in  the  principal  for- 
eign markets. 

It  is  the  intention  of  Secretary  Hoover 
to  obtain  full  information  direct  from 
producers  and  distributors  as  to  produc- 
tion costs,  credits,  financial  standing, 
trade  routes,  markets,  transportation, 
surpluses  here  and  abroad,  dumping  and 
other  important  subjects.  Whatever  leg- 
islation may  be  required  to  assist  in  the 
promotion  of  trade  will  be  recommended 
to  the  Congress  by  Secretary  Hoover 
after  he  has  studied  the  problem  thor- 
oughly. 

Export  Interest   Keen 

Automobile  exporters  have  evinced  a 
lively  interest  in  the  efforts  of  the  De- 
partment of  Commerce  and  the  Federal 
Resei-ve  Board  to  lessen  the  damaging 
effects  of  cancellations.  Complaints  have 
been  received  by  the  Department  of  Com- 
merce of  cancellations  which  put  Ameri- 
can manufacturers  in  a  delicate  financial 
condition.  The  Federal  Reserve  Board 
believes  that  uniformity  in  foreign  trade 
and  foreign  banking  practice  is  essential 
to  minimize  the  possible  scope  of  can- 
r.  ll.ii  ion  of  orders  and  in  order  to  fix 
more  definitely  the  responsibility  of 
banking  institutions  which  have  opened 
confirmed  credits.  It  i.  stated  that  ad- 
vantages would  accrue  through  empha- 
sizing the  binding  force  inherent  in  com- 
mercial  letters  of  credit. 
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Tractor  Factories 
Increase  Production 

Minneapolis   Finds   Business   Far 
in  Excess  of  Expectations 
Earlier  in  Year 

MINNEAPOLIS,  March  26— As  a  part 
of  an  enlarged  program  for  the  manu- 
facture of  tractors,  the  Minneapolis  Steel 
&  Machinery  Co.  will  reopen  its  foundry 
early  next  week,  it  is  announced  by 
George  M.  Gillette,  president.  One 
hundred  to  200  additional  men  will  be 
•employed,  this  number  to  be  increased 
gradually. 

"We  have  an  order  for  every  tractor 
we  have  made,"  said  Gillette.  "Our 
people  feel  that  the  business  situation 
is  greatly  improved.  Trade  is  far  be- 
yond the  expectations  of  sixty  days  ago." 

Demand  for  tractors  for  spring  farm 
work  is  good  in  sections  where  the  crops 
matured  early  last  year  and  where  the 
jjrowers  had  the  opportunity  of  selling 
before  the  slump  in  the  price  of  farm 
products  came,  Gillette  said. 

This  company  recently  made  a  ship- 
ment of  tractors  to  Venezuela  and 
Czecho-Slovakia,  but,  according  to  Gil- 
lette, no  great  improvement  in  the  ex- 
port business  is  anticipated  until  rates 
of  foreign  exchange  become  more 
normal. 

Other  tractor  firms  in  Minneapolis  re- 
port good  business. 

The  Shaw  Enocks  Tractor  Co.  is  oper- 
ating its  plant  on  a  twenty-four  hour 
basis,  turning  out  tractors  for  road  main- 
tenance work.  Many  of  these  machines 
are  being  sold  direct  to  county  com- 
missioners. 

Reports  received  from  dealers  indicate 
that  there  will  be  a  marked  improvement 
in  the  demand  for  tractors  after  the  first 
of  the  month,  according  to  R.  C.  Brew- 
saugh,  sales  manager  of  the  Toro  Motor 
Co. 
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about  Janesville  banks  not  lending 
money  to  farmers.  I  do  not  know  of 
a  single  instance  of  a  farmer  in  need  of 
money  being  refused  reasonable  money 
credits. 

"Any  substantial  farmer  who  needs 
money  to  buy  tractors,  implements  or 
motor  cars  can  get  it  at  Janesville 
banks.  There  never  have  been  any  regu- 
lations put  on  the  lending  of  money  to 
farmers.  We  realize  that  banks  are  de- 
pendent upon  farmers  as  well  as  busi- 
ness men  and  so  much  so  to  the  former 
that  we  never  have  been  inclined  to  dis- 
criminate against  them." 


Plenty  of  Farm  Funds, 

Says  Wisconsin  Banker 

JANESVILLE,  WIS.,  March  28.— 
Formal  announcement  of  a  20  per  cent 
reduction  in  the  price  of  the  Samson 
Model  M  tractor,  and  10  per  cent  in  all 
power  plows  and  harrows  was  made  at 
a.  big  Farmers'  Day  demonstration  at 
the  works  of  the  Samson  Tractor  Co., 
division  of  General  Motors,  in  Janes- 
ville, Wis.  More  than  5000  people,  mostly 
farmers,  were  present."  President  Janus 
A.  Craig,  in  announcing  the  reductions, 
which  make  the  list  price  of  the  tractor 
$995  instead   of  $1250,   said: 

"The  cost  of  production  does  not 
justify  these  reductions,  but  they  are 
•effected  to  meet  the  popular  sentiment 
amonff  farmers  and  dealers  to  help  bring 
.conditions  back  to  normal  as  rapidly  as 
possible.  During  the  day  there  were 
talks    liy    bankers   anil    I    i  n        V . 

H.  Jackman,  president  of  the  Rock 
County  National  Bank  of  Janesville. 
said :  "There  has  been  a  lot  rf  loose  talk 


Southeastern  Towns 

Show  Steady  Gains 

ATLANTA,  March  26.— The  automo- 
tive industry  continues  its  gradual  but 
steady  improvement  throughout  the 
Southeast,  especially  among  the  dealers 
in  the  smaller  towns  who,  for  the  first 
time  in  some  months,  are  beginning  to 
report  something  substantial  in  the  way 
of  sales.  Since  the  first  of  March  a 
number  of  Southeastern  newspapers 
have  published  Associated  Press  dis- 
patches emanating  from  some  of  the 
smaller  towns  in  Alabama,  Georgia  and 
Tennessee,  the  gist  of  which  indicate 
that  the  automobile  business  in  the  small 
towns  has  taken  on  a  brighter  tone,  that 
real  sales  are  being  made  and  that  there 
is  a  much  better  feeling  among  the  small 
dealers  as  regards  the  outlook  for  the 
future. 

Distributors  in  Atlanta  report  a  sub- 
stantial increase  in  the  volume  of  busi- 
ness during  March  as  compared  with 
the  two  previous  months,  with  the  prom- 
ise that  April  and  May  will  see  the 
industry  in  this  section  more  nearly 
normal  than  it  has  been  since  the  period 
of  depression  first  made  its  presence  felt 
last  fall. 


HART-PARR   GIVES   BONUSES 

CHARLES  CITY,  IOWA,  March  29— 
The  Hart-Parr  Co.,  manufacturers  of 
tractors,  distributed  to  its  employees 
who  were  eligible  under  their  continuity- 
of-service  participation  plan  for  1920, 
checks  for  their  share  of  the  1920  busi- 
ness of  the  factory  at  a  banquet  given 
Friday  evening.  The  bonus  plan  applies 
only  to  employees  who  have  been  in  con- 
tinuous service  for  a  period  of  two  years 
prior  to  1920.  Checks  were  given  to  in- 
dividuals ranging  from  $10  to  $500  each 
according  to  the  length  of  period  of  con- 
tinuous service  with  the  company. 


TO  FORM   REVERE   COMMITTEE 

FORT  WAYNE,  IND.,  March  28— An 
abandonment  of  the  bond  sale  plan  for 
the  saving  of  the  Revere  Motor  Car 
Corp.  of  Logansport  has  been  announced 
by  the  board  of  directors.  A  committee 
will  be  selected  to  draft  a  reorganization 
plan,  it  is  said.  Attorney  M.  L  Fansler, 
of  the  company,  said  that  at  least  one 
member  of  the  committee  will  be  a  resi- 
dent of  Logansport.  another  will  prob- 
ably represent  the  Chicago  interests,  an- 
other the  southern  Indiana  interests  and 
another  the  eastern  stockholders. 
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First  Akron  Plant 
Starts  Three  Shifts 

American    Rubber    Begins    Maxi- 
mum  Production — Other   Fac- 
tories Ready  for  Increases 

AKRON,  March  25— The  fact  that  the 
American  Rubber  &  Tire  Co.  has  gone 
to  maximum  production  with  three  eight 
hour  shifts  at  work  in  the  plant,  is  taken 
here  as  an  indication  that  the  dealers 
have  begun  to  feel  the  shortage  of  tires 
predicted  during  the  last  month.  The 
company  is  working  the  maximum  num- 
ber of  men  and  is  producing  600  tires  a 
day.  Practically  all  the  orders  which 
have  occasioned  the  increased  produc- 
tion have  come  from  the  dealers.  H.  L. 
Houk,  general  manager,  said  in  a  state- 
ment to-day: 

"We  do  not  care  to  say  that  we  will 
continue  on  this  basis  indefinitely.  We 
are  proceeding  with  cautious  optimism. 
We  will  if  business  continues  as  at 
present.  We  made  no  strenuous  fall 
efforts  to  sell  tires  for  spring  delivery, 
and  as  a  result  our  dealers  are  badly  in 
need  of  tires." 

Other  companies  are  known  to  be  mak- 
ing plans  to  increase  production,  and 
announcements  are  expected  daily.  Many 
of  the  companies  have  received  large 
orders  from  the  automobile  manufac- 
turers who  are  resuming  production. 


Oshkosh  Truek  Reports 
$4,000,000  Rush  Order 

OSHKOSH,  WIS.,  March  28.— A  con- 
tract involving  approximately  $4,000,- 
000  worth  of  quadruple  drive  motor 
trucks  has  been  closed  by  the  Oshkosh 
Motor  Truck  Co.,  and  will  be  put  into 
production  immediately,  according  to 
official  notice  given  stockholders.  The 
company  recently  completed  a  new  plant 
costing  about  $250,000  and  the  contract 
will  require  a  capacity  of  four  trucks  a 
day  for  twelve  months. 

This  output  will  go  to  a  large  dis- 
tributor, the  name  being  withheld  for 
the  present  because  of  a  reorganization 
now  being  effected.  It  calls  for  both 
commercial  vehicles  and  special  fire 
fighting  apparatus.  The  Oshkosh  com- 
pany intends  to  start  work  on  a  second 
unit,  50  x  200  ft.,  which  was  to  have 
been  erected  last  fall  but  was  postponed 
because  of  conditions  in  building  con- 
struction as  well  as  the  general  situa- 
tion in  the  motor  truck  industry. 


HARVESTER  PLANT  BUSY 

SPRINGFIELD,  OHIO,  March  26— 
The  busiest  place  in  Springfield  is  the 
Springfield  works  of  the  International 
Harvester  Co.  It  is  now  turning  out  50 
high  speed  motor  trucks  per  day.  These 
are  being  shipped  about  as  fast  as  they 
are  manufactured.  The  men  identified 
with  the  works  state  that  there  is  a  gen- 
eral demand  for  the  motor  truck.  About 
1000  men  are  employed  at  the  local  plant. 
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Minnesota  Licenses 
Based  on  Car  Price 

Decreases    Allowed    Under    New 

Bill  for  Cars  Three  Years  in 

Service 

MINNEAPOLIS,  March  26  —  T  h  e 
Child's  motor  tax  bill  fixing  automobile 
license  fees  in  Minnesota  under  the  Bab- 
cock  good  roads  amendment  has  been 
passed  by  the  lower  branch  of  the  Legis- 
lature without  a  dissenting  vote  and 
indications  point  to  its  acceptance  by 
the  Senate  next  week.  The  bill  provides 
a.  tax  within  the  average  of  $18,  as 
promised  by  the  proponents  of  the 
amendment  at  the  last  elections. 

According  to  the  measure,  the  tax  for 
passenger  cars  is  fixed  at  1.8  per  cent 
of  the  factory  price  and  for  trucks  at 
2  per  cent.  The  minimum  tax  on  pas- 
senger cars  under  2000  lb.  is  $12  and 
over  2000  lb.  $15.  The  minimum  on 
trucks  is  $15,  with  an  increasing  scale 
for  heavier  vehicles.  Decreasing  fees 
based  on  percentages  of  the  original 
price  are  provided  for  cars  after  three 
and  five  years'  service. 

These  license  fees  are  in  lieu  of  the 
present  tax  and  the  personal  property 
tax. 

Based  on  figures  compiled  by  a  sub- 
committee, the  bill  will  yield  $4,939,- 
344  from  passenger  car  licenses,  $600,- 
000  from  trucks,  about  $500,000  from 
chauffeurs'  licenses  at  $2  each,  and  an 
undetermined  amount  from  trailers, 
motorcycles,  bicycles  and  other  vehicles. 

The  tax  was  computed  to  raise  $3,000,- 
000  for  maintenance  and  $2,840,000  to 
meet  Federal  aid  for  road  construction. 


HAY    STATE   PROTESTS   NEW   FEES 

BOSTON.  March  26 — For  nearly 
seven  hours  this  week  the  Joint  Commit- 
tee on  Ways  and  Means  at  the  State 
House  listened  to  arguments  for  and 
against  a  proposal  to  increase  the  State 
fees  for  motor  vehicles,  as  proposed  in 
a  bill  submitted  by  the  Department  of 
Public  Works. 

Chairman  Cole  of  the  Department  of 
Public  Works,  spoke  nearly  two  hours, 
giving  an  exhaustive  analysis  of  the 
problems  of  his  department  and  of  the 
costs  of  building  highways  and  their 
maintenance. 

Showing  that  the  industrial  life  of  the 
State  depends  upon  transportation,  he 
said  that  the  railroads  have  lost  the 
short  haul  work,  which  has  been  taken 
over  by  the  trucks  and  that  hereafter  the 
railways  must  depend  upon  long  hauls. 


KILL    CAR    COMPENSATION    BILL 

ALBANY,  March  26 — The  Assembly 
Committee  on  Labor  and  Industry  to-day 
returned  an  adverse  report  on  the  Stitt 
motor    vehicle    compensation    bill    which 

for    compensation    for    i 
injuries  or  death   from   the  operation  of 
ehicles    and    for    obtaining    pay- 
a  condition  precedent  to  regis- 
tration of  motor  vehicles. 


FINANCIERS  DECLARE 
CARS  HAVE  MADE  GOOD 

NEW  YORK,  March  28— The 
current  issue  of  The  Financier,  a 
magazine  going  to  several  thou- 
sand oankers,  contains  a  long  ar- 
ticle under  the  title,  "Rural  Bank- 
ers Find  Cars  Are  Business 
Builders."  It  states  that  thrifty 
country  bankers  are  enthusiastic 
motorists  because  by  their  use  of 
automobiles  they  can  save  much 
valuable  time.  The  article  also 
quotes  prominent  New  York  bank- 
ers who  have  declared  the  auto- 
motive industry  has  made  good. 
The  list  includes  J.  P.  Morgan, 
George  E.  Roberts  of  the  National 
City,  A.  Barton  Hepburn  of  the 
Chase  National  and  Francis  H. 
Sisson  of  the  Guaranty  Trust. 


New  Orleans  Finds 

Keen  March  Demand 

(Continued  from  page  724) 

The  attitude  of  the  banks  toward  auto- 
mobile paper — though  possibly  not  to- 
ward automobile  credits— has  become 
more  free.  That  is  to  say,  it  is  easier 
for  the  salaried  man  in  good  standing 
in  a  community  to  obtain  the  backing  of 
his  bank  in  the  purchase  of  an  automo- 
bile than  it  was  three  months  ago,  but 
it  is  just  as  hard  for  the  dealer  or  dis- 
tributer to  get  a  large  amount  of  credit 
to  handle  a  number  of  automobiles  as  it 
ever  has  been. 

The  reason  for  this  is  not  just  clear, 
but  it  appears  to  be  that  the  banks  are 
treating  the  automobile  dealers  on  a 
strictly  business  basis  rather  than  as  a 
sort  of  gambling  prospect,  as  they  were 
treated  up  to  about  a  year  ago.  This 
very  action  by  the  banks  seems  to  have 
created  a  healthier  condition  among  the 
dealers  themselves.  Buying  an  automo- 
bile nowadays  in  the  country  tributary 
to  New  Orleans  is  much  like  buying  a 
piece  of  valuable  real  estate,  or  a  house- 
full  of  furniture,  in  that  the  dealer  is 
100  per  cent  more  careful. 

Payments  Made  in  Shorter  Time 

This  means  that  more  passenger  cars 
are  being  paid  for  in  shorter  time,  and 
more  promptly  than  ever  before,  since 
the  deuler — unless  he  be  of  long  stand- 
ing and  full  of  capital — has  to  have 
money  of  his  own  with  which  to  get  his 
cars  out  of  the  railroad  terminals.  Con- 
sequently, he  calls  on  the  individual 
buyer,  not  only  for  money  down  but  for 
larger   and   more    prompt   payments. 

The  new  Foreign  Trading  Corp.,  the 
bank  formed  under  the  Edge  Act  re- 
cently, to  aid  shipments  of  Mississippi 
Valley  manufacturers  to  foreign  ports, 
is  extending  assistance  to  automobile 
shipments  with  about  the  same  freedom 
to  otton  ind  to  other  manufactured 
ii  considerable  shipments  of 
cars  are  going  Coward,  especially  to 
Latin- American  importers. 


Underwriters  Drop 
Fixed  Value  Risks 

Fire  and  Theft  Losses  in  Future 

to  Be  Adjusted  on  VaWe 

When  Lost 

NEW  YORK,  March  28— The  National 
Automobile  Underwriters'  Conference 
has  unanimously  passed  a  motion  to 
abandon  the  valued  policy  for  fire  and 
theft  risks.  The  measure  takes  effect 
May  1. 

The  value  policy  is  one  in  which  the 
amount  of  insurance  is  specifically  named 
instead  of  depending  on  an  adjustment 
to  determine  the  actual  value  of  the  auto- 
mobile at  the  time  of  loss.  During  the 
recent  decline  in  values  insurance  com- 
panies found  themselves  carrying  in- 
surance far  in  excess  of  market  values. 
This  is  a  dangerous  situation,  as  it 
makes  the  companies  most  tempting 
"customers."  Statistical  analysis  at- 
tributes much  of  last  year's  heavy  losses 
to  this  evil. 

On  the  ground  that  tires,  motor  meters 
and  spare  parts  are  also  poor  moral 
risks  and  that  insurance  losses  are  suf- 
fering from  the  multiplicity  of  claims 
they  involve,  many  companies  will  not 
include  them  in  the  policy.  The  con- 
ference declined  to  make  this  compul- 
sory. 

The  National  Automobile  Under- 
writers' Conference  has  decided  to  con- 
tinue writing  full  coverage  on  automo- 
bile collision  insurance.  The  majority 
of  the  fire  insurance  companies  disap- 
proved making  the  deductible  clause 
compulsory,  but  recognized  that  rates 
would  have  to  be  increased  for  full  cover- 
age, and  instructed  the  rate  and  statis- 
tical committee  of  the  conference  to  de- 
termine the  proper  rate  revision  upward. 

Tampico  Oil  Fields 

Offer  Big  Tire  Market 

TAMPICO,  MEXICO,  March  28.— Ac- 
cording to  George  N.  Anderson,  sales 
manager  for  the  Goodyear  Tire  &  Rub- 
ber Co.  for  the  northern  district  of 
Mexico,  no  area  of  corresponding  size 
in  the  world  offers  a  better  market  for 
automobile  tires  and  accessories  than 
Tampico  and  the  adjacent  oil  fields. 

"In  the  Tampico  district,"  said  Ander- 
son, "there  is  an  enormous  demand  for 
tires.  This  comes  from  the  fact  that 
here  as  nowhere  else  is  time  considered 
as  of  such  great  importance,  and  from 
the  further  facts  that  roads  are  bad, 
shelter  not  to  be  had,  and  drivers  reck- 
less. 

"But  there  is  strong  evidence  of  a 
tendency  toward  economy  in  the  use  of 
automobiles.  Buyers  are  talking  quality 
now  as  never  before  and  accessories, 
particularly  tire  savers — patches,  boots, 
etc. — are  being  used  more  than  ever  be- 
fore. The  conditions  in  the  automobile 
ire  becoming  much  more  normal." 
■  ■■  iK'  motor  t  rucks  employed 
in  the  Tanroico  district  than  in  all  the 
the  Republic  of  Mexico. 
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British  Cut  Prices 
Despite  Guarantees 

Vauxhall  and  Rover  Choose  Re- 
funding Money  to  Losing 
New  Car  Sales 

LONDON,  March  20—  (Special  Corre- 
spondence)— While  no  general  landslide 
is  occurring  in  the  prices  of  British  cars, 
notifications  of  reductions  are  occasion- 
ally being  issued.  One  of  the  biggest 
drops  recently  announced  is  that  of 
Vauxhall  cars,  the  decreases  range  from 
£250  (say  $1,200)  in  the  case  of  the  25 
hp.  chassis  (£1050  to  £800)  to  £375— 
approximately  $1800— for  the  30-98  hp. 
open  four  passenger.  These  drops  have 
come  on  top  of  the  Vauxhall  reductions 
in  October  last,  which  were  of  only 
slightly  smaller  amounts. 

Rover  has  knocked  nearly  $200  off  the 
price  of  the  8  hp.  air-cooled  light  car 
(approximately  $1500  to  $1300)  ;  Arrol 
Johnston  and  Vulcan  have  reduced  their 
five  passenger  car  prices  $120  and  $370 
respectively — these  are  15  hp.  and  20 
hp.  cars,  the  A.  J.  now  selling  at  $3500 
and  the  Vulcan  $3370. 

Vauxhall  and  Rover  were  two  of  the 
firms  to  adopt  the  price  refund  guaran- 
tee scheme.  Rover  is  continuing  it  on 
the  lower  figure,  but  Vauxhall  has  de- 
cided to  give  no  guarantee  from  now  on. 
Both  apparently  felt  quite  safe  a  couple 
of  months  back  in  offering  to  refund  to 
purchasers  meanwhile  the  amount  of  any 
reduction  made  before  June  30th  next; 
but  circumstances  have  been  too  strong 
for  them,  and  they  have  been  faced  with 
the  choice  of  two  evils — either  refunding 
to  purchasers  who  have  bought  under 
the  guarantee  or  losing  the  sale  of  many 
new  cars  during  the  rest  of  1921. 

Obviously  the  reimbursing  of  part  of 
the  cash  already  received  is  not  going 
to  ease  the  financial  stringency  which 
so  many  firms  in  all  industries  are  still 
experiencing. 


Belgian  Shop  Seizure 

Meets  Quick  Action 

PARIS,  March  18—  (Special  Corre- 
spondence)— Refusing  to  work  with  an 
ex-soldier  who  was  not  a  member  of  their 
labor  union,  the  workmen  at  the  Metal- 
lurgique  automobile  factory  at  Mar- 
chienne-le-Pont.  Belgium,  took  possession 
of  these  works  and  turned  out  the  entire 
technical  staff,  the  office  employees,  and 
the  caretaker. 

The  occupation  was  short  lived,  for 
threatened  with  a  new  law  which  pun- 
ished oy  prison  any  attempt  to  interfere 
with  the  liberty  of  labor,  the  men  under- 
took to  negotiate.  The  result  was  a  com- 
plete climb  down  on  the  part  of  the  work- 
ers, who  recognized  their  mistake  in  re- 
fusing to  work  with  a  non-union  man 
and  the  illegality  of  the  seizure  of  the 
shops.  In  consequence  the  men  aban- 
doned   the   shops    without    any    guarai 

as  to  the  future  policy  of  the  director 
and     work     was     resumed     twenty-four 
hours  later. 


FIJIANS  QUIT  EATING 
TO  TAKE  UP  SPEEDING 

AKRON,  March  26— Shades  of 
the  Polynesian  aborigines ! 

The  heathen  Fiji  Islander  has 
given  up  his  time  honored  sport  of 
eating  missionaries,  and  has  gone 
in  for   automobiling. 

Figures  obtained  by  one  large 
Akron  tire  company  show  that 
about  150  automobiles  now  are 
operating  in  the  Fiji  Islands, 
whose  inhabitants  for  decades 
have  been  classed  with  the  "wild 
man  of  Borneo"  and  the  bushman 
of  Tasmania. 

The  Fiji  Islanders  show  a  pref- 
erence for  American  cars  and 
American  tires.  A  Goodyear 
dealer  who  had  courage  enough  to 
penetrate  the  Fiji  Island  jungles, 
and  to  establish  an  office  at  Suva, 
the  capital  city  of  the  Islands,  has 
just  been  rewarded  by  orders  from 
the  native  islanders  for  500  tires 
and  1000  tubes. 


Business  Methods  Hurt 

American  Goods  in  India 

NEW  YORK,  March  28.— The  prac- 
tice of  charging  agencies  without  suffi- 
cient provocation  has  been  detrimental 
to  the  good-will  of  American  automotive 
companies  doing  business  in  India,  is 
the  opinion  of  Innes  Randolph,  who  is 
in  charge  of  Far  Eastern  affairs  for  the 
General  Motors  Acceptance  Corp.  The 
Indian  dealer  in  American  automobiles 
feels,  Randolph  says,  that  he  simply  is 
being  used  and  that  as  soon  as  the 
manufacturer  can  make  a  more  advan- 
tageous connection  he  will  be  thrown 
aside.  He  cites  an  instance  of  one  com- 
pany which  took  an  agency  away  from 
a  man  who  handled  its  car  for  10  years 
and  gave  it  to  another  man  who  agreed 
to  take  a  larger  quota  of  vehicles. 

Randolph's  investigation  has  con- 
vinced him  that  India  does  business  with 
the  United  States  not  because  it  likes 
Americans  but  because  it  likes  our  prod- 
ucts. As  soon  as  some  other  nation 
comes  into  the  field  with  equally  good 
products  at  a  similar  price,  America  will 
lose  its  business  in  India.  Indians  do 
not  like  American  business  methods. 


ALUMINUM  TARIFF  OPPOSED 

WASHINGTON,  March  28— When  the 
work  of  framing  tariff  legislation  begins 
at  the  ex'ra  session  of  Congress,  a  spir- 
ited tight  will  be  made  by  automobile 
manufacturers  and  other  industries 
against  the  proposal  to  increase  the 
tariff  on  aluminum.  The  entire  supply 
in  this  country  is  controlled  by  the  Alu- 
minum Co.  of  America  which  has  made 
enormous  profits  in  the  last  seven  years. 
Manufacturers  feel  that  if  aluminum  is 
not  placed  on  the  free  list  the  present 
tariff  of  2  cents  a  pound  should  be  left 
undisturbed  instead  of  being  raised  to  7 
cents  as  the  company  is  urging. 
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Dealers  in  China 

Form  Association 

Will     Boost     Industry     Through 

Organization — To  Hold  Show 

and  Foster  Roads 

SHANGHAI.  CHINA,  Feb.  18— (By 
Mail) — A  dealers'  association,  embracing 
all  of  the  motor  interests  of  the  Central 
China  territory,  has  been  organized  in 
this  city  and  will  begin  operations  within 
a  short  time.  The  association  is  now 
in  a  tentative  form  but  will  be  placed 
on  a  firm  basis  by  spring.  Among  the 
proposals  which  are  to  be  taken  up  is 
that  of  an  annual  motor  show. 

A  separate  company  is  being  formed 
to  finance  the  show  and  stock  is  being 
taken  by  all  of  the  principal  distributors 
of  Shanghai.  A  representative  is  being 
sent  to  the  United  States  to  interview 
the  manufacturers  represented  in  this 
field  and  to  obtain  their  assistance  in 
the  way  of  exhibits  and  advice.  The 
show  will  probably  be  held  in  October 
and  will  be  the  first  of  its  kind  in  the 
Orient,  with  the  exception  of  small  ex- 
hibits in  India  and  the  Straits  Settle- 
ments. 

The  good  roads  movement  will  also  be 
fostered  by  the  new  association,  and  it 
is  probable  that  its  formation  will  lead 
to  similar  organizations  in  the  North 
and  South  China  territories,  and  the 
linking  of  the  three  into  an  organiza- 
tion that  will  embrace  all  of  the  motor 
interests  in  the  nation. 


Wolseley  Production 

on  175  Weekly  Basis 

LONDON,  March  11—  (Special  Corre- 
spondence)— The  Wolseley  Co.  of  Bir- 
mingham is  now  producing  at  the  rate 
of  175  cars  weekly  on  a  47  hour  weekr 
with  7000  to  8000  men  employed,  ac- 
cording to  a  statement  given  out  at  the 
Adderley  Park  works  of  the  company 
this  week.  The  company  expects  to 
reach  a  250  weekly  output  when  it  will 
institute  the  conveyor  system  of  assem- 
bling the  chassis. 

The  molders'  strike  imposed  a  loss  of 
about  $5,000,000  in  production,  the  com- 
pany declared,  to  the  corresponding  ad- 
vantage of  importers  of  cars.  The  man- 
agement made  it  clear  that  it  was  not 
out  for  mass  production  and  that  there 
is  no  margin  for  reducing  prices. 


TRACTOR   MARKET  IN   INDIA 

OTTAWA,  ONT.,  March  26— H.  R- 
Poussette,  director,  Commercial  Intelli- 
gence Service,  says  that  a  market  exists 
in  India  for  farm  tractors.  According 
to  his  report  to  the  Trade  and  Commerce 
Dept,  Ottawa,  the  Director  of  Agricul- 
ture of  the  Madras  Presidency  is  also 
very  sanguine  as- to  the  future  of  tractor 
plowing.  Demonstrations  are  necessary 
to  convince  the  agricultural  population 
of  the  very  great  advantages  to  be  se- 
cured from  this  method  while  the  extra 
profits  are  the  strong  dealer  point. 
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Imports  to  Dwindle 
Under  New  Tariffs 

Application    of  American   ^  alua- 

tions  to  Foreign  Cars  Expected 

to  Reduce  Market 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 

greatly  production  will  be  increased,  sev- 
eral expect  to  reach  50  per  cent  of  nor- 
mal and  a  few  75  per  cent.  The  average 
forecast  of  these  manufacturers  for  the 
latter  part  of  1921  is  a  production  of 
between  50  per  cent  and  75  per  cent  of 
monthly  averages  early  last  year.  All 
of  these  manufacturers  report  encourag- 
ing indications  from  the  retail  field  of  a 
decided  improvement  within  60  days. 


WASHINGTON',  March  28— Imports 
of  automotive  products  which  have  in- 
creased of  late  are  expected  to  dwindle 
when  Congress  enacts  amendments  to 
the  Customs  Administrative  Act,  effect- 
ing the  transfer  of  the  basis  for  the 
estimation  of  ad  valorem  duties  from 
foreign  to  American  wholesale  market 
value.  This  change  would  automatically 
increase  the  price  of  foreign  cars  on 
American   markets. 

Judge  Marion  De  Vries,  of  the  United 
States  Court  of  Custom  Appeals,  has 
been  consulted  by  the  House  Committee 
on  Ways  and  Means  as  to  the  proposed 
amendment.  He  has  recommended  the 
adoption  of  the  language  of  the  existing 
law  in  every  possible  detail,  adding  only 
where  absolutely  necessary,  changed 
words  to  effect  the  new  purpose,  and 
thus  avoid  any  possible  uncertainty  as 
to  the  new  phrases. 

Upon  the  insertion  of  the  words  United 
States  alone,  the  basis  of  valuation  is 
made  the  American  valuation  unquali- 
fiedly and  without  any  deduction.  He 
further  suggests  that  the  actual  duties 
levied  upon  the  imported  goods  should 
be  deducted  after  the  American  market 
value  is  properly  determined.  Other- 
wise, importers  would  be  paying  duties 
on  duties  so  that  it  would  approach  an 
embargo. 

The  American  valuations  would  be  cal- 
culated on  the  wholesale  market  value 
of  such  merchandise  in  the  principal 
markets  of  this  country.  The  value  at 
the  port  of  importation  or  entry  is  not 
the  dutiable  value.  The  importer  would 
be  required  to  pay  duty  on  the  American 
valuation  taken  at  the  time  of  exporta- 
tion to  the  United  States.  In  the  case 
of  automobiles  the  customs  officials 
would  have  to  take  into  consideration 
the  prices  on  markets  throughout  the 
country,  noting  the  differences  in  qual- 
ity, make  and  value.  The  details  as 
to  application  will  be  determined  by  the 
Committees  shortly. 


Car  Production  Brings 

Increased  Tire  Business 

AKRON,  March  29— The  Goodyear 
Tire  &  Rubber  Co.  announced  to-day 
plans  to  materially  increase  production 
early  in  April  with  the  re-employment 
of  at  least  1200  men.  The  opening  up 
of  automobile  factories  and  the  general 
increase  in  orders  from  all  parts  of  the 
country  have  stimulated  both  original 
equipment  business  and  sales  direct  to 
consumers,  necessitating  larger  produc- 
tion. 

Under  present  plans,  Goodyear  will  go 
to  basis  of  16,000  casings  and  16,000 
tubes  daily,  as  compared  to  present  pro- 
duction of  12,000  casings  and  13,000 
tubes.  They  will  continue  the  five  day 
week  for  the  time  being,  but  hope  soon 
to  go  to  five  and  one-half  days,  with 
possibly  two  eight-hour  shifts. 

The  increase  in  production,  amounting 
to  about  33  per  cent,  is  brought  about 
by  a  70  per  cent  increase  in  April  orders 
over  March  orders  for  original  tire  equip- 
ment of  automobile  manufacturers. 
Notices  are  being  sent  to  former  em- 
ployees to  return  to  work  early  in  April. 
The  company  will  rehire  only  former 
employees. 

The  meeting  of  Goodyear  stockholders 
called  for  to-morrow  to  act  on  the  re- 
organization plan  has  been  postponed 
until  April   6. 


Truck  Manufacturers 

Look  for  Better  Sales 

NEW  YORK,  March  28.— Twenty- 
four  truck  manufacturers  whose  pro- 
duction has  just  been  checked  up  are 
making  an  average  i    cent  of 

their  normal  output,  as  compared  with 
iring  the  period  when  production 
was  at  its  lowest  ebb.  The  latter  period 
in  some  cases  dated  back  as  far  as 
August,  and  in  others  began  in  Decem- 
ber,  but  the  average  low  month  for  these 
manufacturers  was  December. 

Host    of    i1  u  turers    expect 

the  next  step  upward  in  production  to 
be  made  in  April,  and  while  a  good  many 
state  frankly  that  they  don't  know  how 
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French  Exports  Gain 
854  Per  Cent  in  Year 

Great  Britain.  Spain  and  Belgium 

Best     Customers — American 

Gain  600  Per  Cent 

PARIS,  March  18  (Special  Corre- 
spondence)— French  automobile  exports 
for  the  year  1920  show  an  increase  of 
854  per  cent  compared  with  the  preced- 
ing year,  the  total  figures  being  124,509,- 
000  francs  for  1919  and  1,187,972,000 
for  1920.  The  greatest  volume  of  busi- 
ness has  been  done  with  England  for  a 
total  of  265,599,000  francs,  Spain  com- 
ing second  with  nearly  219  million 
francs'  worth  of  automobiles,  and  Bel- 
gium a  very  close  third.  French  auto- 
mobile exports  to  the  United  States  have 
jumped  from  2,187,000  francs  in  1919  to 
15,705  000  in  1920. 

French  automobile  imports  have  de- 
creased 45  per  cent  during  the  year, 
dropping  from  383  million  francs  in 
1919  to  211  millions  last  year.  The 
following  table  gives  the  details  of 
French  exports  to  the  leading  countries, 
the  values  being  in  francs : 

FRENCH      AUTOMOBILE  EXPORTS 
IN    1920 

Frs. 

Great    Britain    265,599,00c 

Germany    10,361.000 

Belgium    217,361,000 

Switzerland     36,533.000 

United   States   15,705,000 

Argentine    17,313,000 

Italy     22,649,000 

Spain      218,949,000 

Brazil     10,955,000 

Other    Countries     138,475,000 

French    Colonies    234,072,000 

Total      1,187,972.000 


\\  ESTCOTT  ON  IT'LL  TIME 

SPRINGFIELD,  OHIO,  March  28— 
"April  promises  to  be  the  best  month 
since  last  July,"  said  General  Manager 
H.  G.  Root  of  the  Westcott  Motor  Car 
Co.  "Dealers  in  some  parts  of  the 
United  States  report  a  steady  demand 
for  cars.  This  is  especially  true  in  Chi- 
cago. The  East  is  also  showing  a  re- 
vival in  business  and  the  outlook  is  en- 

aging.     In  the  Far  West  it  is  not  so 

good."  All  departments  of  the  Westcott 
plant  went  on  full  time  to-day.  Some  of 
the  departments  so  far  have  been  run- 
ning about  four  days  a  week.  While  all 
departments  started  full  time,  only  about 
75  per  cent  of  the  normal  force  is  at 
work. 


LI  VI  EN  PERISSE  DIES 

PARIS,  March  10— (Special  Corre- 
spondence)— Lucien    Perisse,    vice-presi- 

ihe  Technical  Commission  of  the 
Automobile  Club  of  France,  died  here 
to-day  at  the  age  of  53.  Perisse  was  a 
leading  figure  in  French  automobile 
technical  circles,  and  in  addition  to  his 
work    at    the    technical    commission    was 

.  of  the  Syndicate  of  Automo- 
bile Transportation. 


City  Business  Best 

in  Missouri  District 

KANSAS  CITY,  March  28— Motor  car 
dealers  in  small  country  towns  and  larger 
cities  inland  from  distributing  centers, 
can  get  inspiration' from  a  condition  in 
merchandising  other  commodities,  re- 
vealed this  spring. 

It  is  said  that  volume  of  business  of 
country  merchants,  especially  those  in 
cities  of  the  interior,  has  increased  more 
rapidly  in  February  and  March,  than  the 
business  of  merchants  in  the  "distribut- 
ing centers." 

So  far,  to  the  end  of  March,  the  re- 
verse has  been  the  case  in  the  motor  car 
business.  The  Kansas  City  dealers,  it  is 
reported,  have  had  better  retail  trade 
than  have  the  dealers  of  interior  towns. 
The  natural  query  is  whether  the  country 
ers  have  been  asleep  and  have  missed 
an  opportunity  that  dry  goods  and  cloth- 
ing merchants  have  grasped? 

Analysis  of  developments  in  general 
merchandise  lines  tends  to  show  that  the 
public  in  smaller  cities  and  rural  commu- 
nitie  than 

last  ich   have  built  up 

local    ; 

almost  as  much  money  as  a  yea 
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Rumanians  Bring  Cars  to  U.  S.  Free 
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Branch  Bank  Here 
Gets  Army  Trucks 

Buys    American    Made    Vehicles 

from     British     in     France — 

Come  in  Duty  Free 

(By    Cable    to    AUTOMOTIVE    INDUSTRIES) 

PARIS,  March  28.— The  British 
army's  automobile  park  at  Abbeville, 
comprising  1000  trucks  and  passen- 
ger cars,  has  been  purchased  by  the 
Banca  Marmorosch  Blank  &  Co.  A 
majority  of  the  vehicles  are  of  British 
make,  but  in  the  lot  are  350  trucks  of 
American  manufacture,  including 
Peerless,  F.  W.  D.,  Locomobile,  Pierce- 
Arrow,  Packard  and  Riker  as  well  as 
a  considerable  number  of  Studebaker 
and  Cadillac  passenger  cars. 

The  bank  will  ship  most  of  the 
American  vehicles  to  the  United  States 
for  sale  there.  The  first  lot  already 
has  left.  The  sale  will  be  handled 
through  the  New  York  branch  of  the 
bank. 
Banker  "Not  Interested" 

NEW  YORK.  March  29— The  Banca 
Marmorosch  Blank  &  Co.  occupies  or- 
nate quarters  on  the  first  and  second 
floor  of  the  new  building  at  31-33  Broad- 
way. The  bank,  controlled  by  Ruman- 
ians and  representing  the  Rumanian 
government  in  financial  transactions. 
has  obtained  permission  from  the  New 
York  State  banking  commissioner  to  do 
business  in  this  State.  Its  headquarters 
are  in  Paris,  but  it  has  important 
1, ranches  at  Constantinople,  Saloniki, 
Vvlona,  and  many  of  the  important 
towns  in   the  Balkan   states. 

The  manager  of  the  New  York  branch 
is  Dr.  Zeltner.  When  asked  to-day  by 
Automotive  Industries  for  a  statement 
regarding  his  plans  for  disposing  of  the 
American  made  motor  vehicles  which 
arc-  being  brought  into  this  country  duty 
free,  he  had  much  difficulty  comprehend- 
ing the  purpose  of  the  information,  and 
stood  pat  on  the  statement  that  he  was 
"nol   interested." 

It  was  claimed,  however,  that  the  first 
lot  consists   entirely  of  trucks  and  that 
they    will    be    sold    through    the    United 
Slates  Truck   Sales  Corp. 
N.   A.   I).   A.  Housed   to   Action 

ST.  LOUIS,  March  29  -Resolutions 
adopted  by  the  directors  of  the  National 
Automobile  Dealers  Association  protest- 
ing against  the  reimportation  of  Ameri- 
can made  motor  vehicles  duty  free,  from 
France  and  England  to  be  sold  at  low 
prices  in  competition  with  Am 
dealers,  have  been  forwarded  to  all  the 
State  associations  of  the  N.   A.  D.  A.  to 


M.  A.  M.  A.  FINDS  TRADE 
STEADILY  IMPROVING 

NEW  YORK,  MARCH  31— Op- 
timism with  a  capital  O  has  been 
radiated  at  the  last  group  meet- 
ings of  the  Credit  Dpartment  of 
the  Motor  and  Accessory  Manu- 
facturers Association.  These  are 
some  of  the  rock  bottom  facts 
brought  out  by  the  reports  of 
members: 

Business  in  March  has  been  bet- 
ter than  January  and  February 
combined.  Orders  already  received 
make  it  certain  that  April  will  ex- 
ceed March  and  that  May  will  be 
at  least  equal  to  this  month. 

Collections  are  quite  a  bit  better 
than  they  have  been.  Motor 
vehicle  manufacturers  who  have 
given  notes  are  whittling  them 
down  with  greater  rapidity. 

There  has  been  a  substantial 
number  of  releases  on  old  orders 
and  some  new  orders. 

A  considerable  number  of  pas- 
senger car  manufacturers  are  oper- 
ating at  50  per  cent  of  capacity 
or  better. 

Several  parts  manufacturers  now 
are  operating  at  above  50  per  cent 
of  capacity,  but  the  majority  of 
plants  are  running  about  25  per 
cent. 

All  the  parts  manufacturers  are 
agreed  that  motor  car  prices  must 
come  down  before  there  can  be  any 
more  stimulation  of  business. 

Nearly  all  parts  manufacturers 
have-  reduced  wages  but  are  get- 
ting greater  efficiency.  A  few  have 
cut  the  salaries  of  office  employees. 

It  was  reported  that  factories 
operating  at  more  than  75  per  cent 
of  their  capacity  include  Franklin. 
Cadillac,  Reo,  Nash,  Studebaker, 
Ford,  Autocar,  Velie  and  Interna- 
tional. Oldsmobile  and  Grant  are 
rapidly  getting  into  this  class. 


be  discussed  and  acted  upon  by  them. 
When  the  State  associations  have  gone 
on  record  on  the  subject,  United  States 
Senators  and  representatives  will  be  in- 
formed of  the  position  taken. 

Attention  of  the  Iowa  Automobile 
Dealers  Association  has  been  called  by 
Moock  to  a  recent  statement  by  Repre- 
sentative James  W.  Good  of  Cedar  Rap- 
ids, chairman  of  the  House  Appropria- 
tions Committee,  in  which  he  declared 
practically  all  the  passenger  carrying 
automobiles  in  the  United  States  are  lux- 
uries and  should  be  taxed  accordingly. 
Good  asserts  that  a  horsepower  tax 
should  be  imposed  on  automobiles  to 
bring  in  revenue  of  $200,000,000  a  year. 


Plan  Special  Clause 
on  Rebuilt  Trucks 

Congressional  Leaders  Recognize 

Importance  of  Protecting  Home 

Market  from  Flooding 

WASHINGTON,  March  30— It  seems 
quite  likely  that  the  House  Committee 
on  Ways  and  Means  will  insert  a  clause 
in  the  proposed  anti-dumping  law  which 
will  effectively  block  English  and  French 
exporters  from  selling  rebuilt  trucks  and 
cars  of  American  manufacture  on  local 
markets  at  prices  below  production  costs. 
Senator  Penrose,  chairman  of  the  Senate 
Finance  Committee,  advised  Automotive 
Industries  to-day  that  ample  protection 
would  be  given  domestic  producers  from 
all  forms  of  foreign  competition  in  this 
bill  which  must  originate  in  the  House. 

The  Congressional  Draft  Bureau,  a 
new  organization  created  to  assist  the 
various  committees  in  preparation  of 
legislative  measures,  has  not  taken  up 
the  anti-dumping  bill  yet.  The  com- 
mittees will  frame  the  bill  when  it  has 
disposed  of  the  emergency  tariff  and 
American  valuations  amendments.  It  is 
believed  that  representatives  of  auto- 
motive organizations  will  appear  before 
the  Senate  and  House  committees  before 
the  bill  is  written  in  order  to  have  their 
recommendations  incorporated  in  the 
draft  as  it  will  be  reported  out  to  the 
Senate  and  House  early  in  the  session. 

John  E.  Walker,  chief  of  the  Senate 
Draft  Bureau,  in  an  interview  with 
Automotive  Industries  declared  that 
the  question  of  reimportation  had  not 
been  considered  because  of  the  pressure 
of  other  work.  The  agitation  in  behalf  of 
this  measure  has  found  many  willing 
advocates  in  the  Senate  and  House.  The 
fact  that  the  Army  sold  this  surplus 
equipment  abroad  at  low  prices  in  order 
to  prevent  an  economic  depression  by 
dumping  in  this  country  is  recognized 
as  an  important  reason  why  foreign 
dealers  should  not  be  permitted  to  take 
advantage  of  present  customs  laws  and 
sell  at  prices  below  labor  costs  here. 

Will  Ask  Specific  Proviso 

There  is  some  question  as  to  the  prob- 
ability of  proposed  American  valuations 
effecting  the  desired  protection.  It  is 
argued,  however,  that  customs  officials 
would  find  it  difficult  to  appraise  these 
trucks  on  the  new  valuation  basis  which 
is  reckoned  from  wholesale  prices  pre- 
vailing on  principal  American  markets. 
Truck  dealers  insist  that  a  proviso  should 
be  included  in  the  anti-dumping  bill 
which  would  cover  this  item  specifically. 
The  Treasury  is  expected  to  recommend 
certain  paragraphs  in  the  bill  when  the 
Ways  and  Means  Committee  asks  for 
advice. 
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|    Parts  Service  Plan  Starts  Storm    1 
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Fight  Threatened 

by  Manufacturers 

Truck   Assemblers   Declare   Thev 

Will  Not  Tolerate  Units 

Station  System 

DETROIT,  MICH.,  March  30— Bitter 
opposition  to  the  direct  parts  servicing 
plan  proposed  by  prominent  unit  parts 
manufacturers  and  under  which  they 
propose  eventually  to  cover  the  entire 
country  with  a  chain  of  service  stations, 
was  displayed  by  members  of  a  commit- 
tee representing  the  Motor  Truck  Manu- 
facturers Association,  at  a  meeting  here 
yesterday.  The  conference  was  called  to 
discuss  the  plan  and  make  recommenda- 
tions to  the  association. 

At  the  close  of  an  all-day  session  at 
which  several  representative  truck  man- 
ufacturers were  heard,  a  resolution  was 
adopted  to  be  presented  at  a  meeting  of 
the  membership  of  the  association  to 
which  parts  makers  and  others  inter- 
ested will  be  invited.  This  meeting  will 
be  held  April  12  at  the  Detroit  Athletic 
Club. 

The  text  of  the  resolution  will  not  be 
made  public  until  after  it  is  presented  at 
this  meeting,  but  it  can  be  stated  that  it 
expresses  strong  and  unalterable  opposi- 
tion to  the  plan  as  being  detrimental  to 
tne  interests  of  the  truck  manufacturer, 
dealer  and  distributor  as  well  as  to  the 
parts  manufacturer. 

The  resolution  was  adopted  by  unan- 
imous vote  of  the  committee  which  was 
composed  of  B.  A.  Gramm,  chairman; 
J.  W.  Stevenson  of  the  Indiana  Truck 
Corp.;  M.  Cook,  general  manager  of  the 
Service  Motor  Truck  Co.,  and  Otto  Arm- 
leder,  president  of  the  O.  Armleder  Co. 

No!  the  Function  of  I'arts  Maker 

Recognizing  the  fundamental  right  of 
the  owner  to  demand  parts  standardiza- 
tion, prompt  service  and  reasonable 
costs,  and  admitting  the  present  condi- 
tion of  the  truck  industry  is  due  to  woe- 
ful lack  in  that  regard,  members  of  the 
committee  and  other  executives  insisted 
it  was  not  the  function  of  the  parts 
maker  to  attempt  to  remedy  the  existing 
evils  but  a  duty  up  to  the  manufacturer. 

Declaring  their  views  represented  the 
opinion  of  90  per  cent  of  the  truck  as- 
semblers, members  of  the  committee  de- 
scribed the  parts  station  plan  as  a 
"selfish  and  arrogant  attempt"  of  the 
parts  manufacturers  to  take  advantage 
of  conditions.  They  declared  the  plan,  if 
permitted  to  operate,  would  strike  at  the 
very  heart  of  their  business  in  that  it 
would  put  a  premium  on  the  curbstone 
dealer  and  the  mushroom  manufactu 
and  drive  the  legitimate  manufacturer 
with   heavy  ,nto  bankruptcy. 


The  man  who  wanted  a  truck  under 
such  conditions,  it  was  asserted,  would 
simply  go  to  the  parts  depot,  secure  the 
necessary  units,  purchase  blueprints  and 
build  his  own  truck. 

"That  is  our  greatest  objection,"  said 
one  member  of  the  committee.  "The  fact 
that  20  per  cent  of  our  profit  comes  from 
the  parts  and  service  end,  which  neces- 
sarily would  be  eliminated,  is  but  a  minor 
consideration." 

Must  Give  Owners  Service 

Back  of  all  the  discussion,  however, 
stalked  the  ghost  of  the  owner  demand- 
ing prompt,  efficient  and  reasonable  serv- 
ice coupled  with  the  fact  that  more  than 
30  major  parts  depots  now  are  function- 
ing successfully.  Committee  members, 
while  very  willing  to  speak  freely  with 
regard  to  the  action  to  be  taken  to  check 
the  progress  of  the  plan,  would  not  speak 
as  official  representatives  of  their  or- 
ganization. They  declared  it  would  be 
their  plan  to  go  to  the  parts  manufac- 
turers participating  and  demand  that 
they  renounce  affiliation  with  the  group 
participating,  and  in  the  event  of  refusal, 
simply  to  cancel  contracts  and  cease  to 
do  business  with  that  manufacturer. 

It  was  even  suggested  unofficially  that 
truck  manufacturers  go  to  the  parts 
makers  in  a  body  and  make  the  demand, 
holding  out  the  threat  of  establishment 
i-operative  parts  manufacturing  con- 
cerns or  diversion  of  their  business  to 
independent  concerns  now  existing.  No 
action  was  taken,  however,  on  this  pro- 
posal. 

Parts  makers  interviewed  after  the 
meeting  did  not  appear  perturbed  by  the 
veiled  threat.  They  take  the  position  that 
the  owner  is  the  man  who  must  be  satis- 
fied, and  they  declare  that  the  owner  is 
g  to  demand  the  standard  parts  now 
marked  in  his  car  or  truck.  They 
that  when  a  man  contemplates  a 
purchase,  no  matter  how  little  he  may 
know  about  the  automobile  or  truck,  the 
first  thing  he  is  going  to  ask  is  regard- 
ing the  make  of  engine,  axle  clutch, 
transmission,  etc.,  and  that  he  is  not 
going  to  buy  the  car  or  truck  that  is  not 
built  of  standard  and  well  known  units. 

Read  Letters  from  Makers 

Practically  the  entire  day  was  spent  in 
rom   truck   mnaufactur- 
ers  and  assemblers.    Committee  members 
the  tenor  of  a  great  majority  of  the 
letters  was  the  same     violent  and  unal- 
terable opposition.    The  morning  session 
ined  to  committee  members  and 
truck  executives,  including  M.  L.  Pulcher, 
vice-president     of     the     Federal     Motor 
I  ruck  Co.;  J.  F.  Bowman,  sales  manager 
of   the    Garford    Motor   Truck    Co.,  and 
R.     M.     Reid,    secretary    of    the 
Truck  Corp. 

relephone  messages  were  sent  to  parts 
(Continued  on  page  735) 


Earl  Chosen  Head 
of  Briscoe  Motors 

Former    Willys-Overland    Execu- 
tive Succeeds  H.  F.  Wardwell 
— To  Push  Production 

JACKSON,  MICH..  March  30— Clar- 
ence A.  Earl,  former  executive  vice- 
president  of  the  Willys-Overland  Co., 
has  been  elected  president  and  general 
manager  of  Briscoe  Motors  Corp.  He 
will  succeed  H.  F.  Wardwell,  who  retires 
from  the  presidency  to  become  a  vice- 
president  and  member  of  the  board  of 
directors. 

K.  R.  Jacoby,  formerly  vice-president 
in  charge  of  purchases  at  the  Willys- 
Overland,  will  also  go  to  the  Briscoe 

There  have  been  persistent  rumors  for 
several  weeks  of  impending  changes  in 
the  Briscoe  company.  The  plant  recently 
closed  for  inventory  following  announce- 
ment of  a  largely  increased  production 
schedule  and  this  aggravated  the  reports 
regarding  its  affairs.  This  was  followed 
by  a  report  that  W.  C.  Durant  had  made 
an  offer  for  the  property.  President 
Wardwell  admitted  the  Durant  report 
was  correct  but  declared  there  was  no 
possibility  of  a  sale. 

Earl  was  called  to  Chicago  Monday 
by  the  financial  interests  back  of  the 
company  and  announcement  of  his  elec- 
tion to  the  presidency  was  made  yester- 
day. As  executive  vice-president  of  the 
Willys-Overland  Co.  he  became  widely 
known  and  is  regarded  as  particularly 
strong  as  a  production  man.  Earl  left 
the  Willys  organization  several  months 
ago  after  a  disagreement  with  Walter 
P.  Chrysler  and  was  succeeded  by  C.  B. 
Wilson. 

Karl  said  to-day  the  Briscoe  company 
now  was  assured  of  ample  financing  and 
that  production  would  be  maintained  at 
a  pace   to   meet  the   increasing  demand. 


Fort  Wayne  Tire  Files 

Petition  in  Bankruptcy 

FORT  WAYNE,  IND.,  March  31— 
The  Fort  Wayne  Tire  &  Rubber  Co., 
which  has  had  a  very  checkered  career 
rganization  two  years  ago,  has 
filed  a  petition  in  bankruptcy  in  the 
Federal  court.  According  to  the  petition 
the  concern's  assets  amount  to  $427,- 
976;42  and  its  liabilities  total  $246,496. 
The  assets  consist  principally  of  open 
:<'ols  and  machinery  and  stock 
in  trade. 

The  assets  listed  included  ground  and 
buildings     valued     at     $5!  i   k     in 

$104,4  19.46;      note      n  i  eivable, 

1.    and    machinery    and    equipment 
881.     Unsecured   claims  amount  to 
16.22. 
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Penrose  Declares 

for  Unit  Hearings 

Opposition  Is  Declared  to   Sepa- 
rate Presentation  of  Taxation 
by  Organizations 

WASHINGTON,  March  30— Assur- 
ances have  been  given  business  interests 
of  the  country  that  improper  taxes  will 
be  abolished  and  income  taxes  reduced 
all  along  the  line  to  the  collection  point 
which  is  almost  equivalent  to  relief  legis- 
lation, according  to  Senator  Penrose, 
chairman  of  the  Senate  Committee  on 
Finance.  He  believes  that  this  definite 
statement  should  be  sufficient  to  inspire 
the  business  world  into  renewed  activity 
and  confidence  in  the  future. 

As  the  various  organizations  in  the 
industry  have  expressed  a  desire  to  speak 
independently  on  tax  proposals  it  is  of 
importance  to  note  that  the  chairman  of 
the  Senate  Committee  and  other  Con- 
gressional leaders  are  opposed  to  pro- 
posals of  this  kind.  In  an  interview 
with  Automotive  Industries  to-day, 
Senator  Penrose  stated  that  the  com- 
mittees would  insist  on  short  hearings 
when  internal  revenue  revision  is  con- 
sidered. "I  regard  the  individuals  and 
associations  demanding  special  hearings 
as  enemies  of  their  own  interests,"  he 
said,  ""for  they  often  insist  on  present- 
ing their  views  on  frivolous  grounds  and 
generally  we  find  wide-spread  duplica- 
tion." 

The  Senator  makes  clear  the  need  for 
few  witnesses  in  the  fact  that  the  testi- 
mony taken  by  the  Senate  Committee 
will  be  used  by  the  House  Committee  on 
Ways  and  Means  in  the  formulation  of 
tax  schedules.  The  fact  that  the  Senate 
conducts  the  tax  hearings  first  and  the 
acceptance  of  this  testimony  by  the 
House  is  a  new  departure  which  is  ac- 
cepted by  both  bodies  in  the  interest  of 
expediency.  The  House  Committee  will 
call  only  such  witnesses  as  are  necessary 
to  clear  up  points  in  the  testimony  ad- 
duced before  the  Senate  Committee. 
Treasury  tax  experts  will  be  called  into 
executive  sessions  of  these  committees 
before  the  schedules  are  submitted  to 
the  House  and  Senate. 

Revisions   to   be   Non-Partisan 

The  tax  revision  will  be  carried  out 
in  a  non-partisan  spirit,  Senator  Pen- 
rose  says,  and  therefore  it  should  encoun- 
ter but  little  delay  when  the  committee 
reports  are  placed  before  Congress. 
Senator  Penrose  believes  that  the  col- 
lection point  on  income  taxes  must  not 
!»•  prohibitive.  He  contends  that  the 
wheels  (if  industry  will  be  stopped 
when  the  amount  of  tax  nibs  the  tax- 
payer, who  is  an  investor,  of  all  initia- 
I   enterprise. 

The  chairman  holds  that  the  Govern- 
■.ill  ultimately  gain  in  tax  reduc- 
tions where  it  restores  sufficient  incen- 
tive to  Mi.  taxpayer  to  invest  in  indus- 
ind  other  forms  of  development.  An 
effori  will  he  made  to  determine  the  col- 
lection  point   on   various  commodities  on 
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a  plan  similar  to  that  used  before  the 
prohibition  period,  when  the  tax  on 
whiskey  was  known  almost  to  a  mathe- 
matical point.  Experts  argued,  and  expe- 
rience has  proved,  that  the  revenue  de- 
creased as  the  rates  were  increased. 

Because  of  the  expensive  litigation 
which  developed  from  the  uncertainties 
as  to  the  intent  of  Congress  in  fram- 
ing fiscal  legislation,  Senator  Penrose 
has  announced  the  creation  of  a  Con- 
gressional Draft  Bureau  which  will  de- 
termine the  phraseology  of  all  laws. 
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Associations  Oppose 

Single  Hearing  Plan 

NEW  YORK,  March  29— Announce- 
ment by  Senator  Penrose  that  each  in- 
dustry should  present  its  taxation  views 
to  the  Senate  Financial  Committee 
through  a  single  spokesman  instead  of 
having  a  presentation  by  each  branch 
of  the  industry,  runs  counter  to  the 
plans  of  the  various  automotive  organi- 
zations. All  these  associations  with  the 
exception  of  the  Motor  &  Accessory 
Manufacturers  Association  have  adopted 
virtually  the  same  platform.  It  calls 
for  strict  governmental  economy,  fund- 
ing of  the  war  debt  and  a  general  retail 
sales  tax.  The  M.  A  M.  A.  is  in  accord 
with  these  plans  except  that  it  favors  a 
turn-over  tax. 

It  has  been  proposed  that  the  various 
tax  committees  present  their  arguments 
individually  instead  of  through  a  spokes- 
man for  the  whole  industry.  The  Na- 
tional Automobile  Chamber  of  Commerce 
would  speak  for  the  passenger  car  and 
truck  manufacturers;  the  Rubber  Asso- 
ciation of  America  for  the  tire  makers; 
the  M.  A.  M.  A.  for  the  parts  manufac- 
turers, and  the  N.  A.  D.  A.  for  the  deal- 
ers and  garage  men.  It  is  the  conten- 
tion that  each  in  itself  is  a  big  industry 
and  that  each  is  entitled  to  sufficient  time 
to  present  its  program. 

Information  gathered  to-day  indicated 
that  the  associations  would  not  recede 
from  their  determination  to  have  indivi- 
dual hearings  at  Washington  notwith- 
standing the  attitude  of  Senator  Pen- 
rose, and  there  was  a  disposition  to  take 
the  position  that  they  were  entitled  to 
adequate  time  to  present  their  arguments 
in  the  most  forceful  way.  It  is  probable 
a  conference  will  be  held  soon  of  repre- 
sentatives of  the  national  associations  to 
determine  upon  a  plan  of  action. 
To  Push  Tax   Resolution 

The  tax  committee  of  the  N.  A.  C.  C. 
will  submit  to  the  Chamber  of  Commerce 
of  the  United  States  at  its  annual  meet- 
ing at  Atlantic  City  beginning  April  27, 
a  formal  resolution  in  conformity  with 
its  own  tax  program  which  has  already 
been  submitted  to  Congress.  The  resolu- 
tion will  call  upon  Congress  to  reduce 
Governmental  expenditures  to  a  sane, 
normal  standard  at  once;  fund  the  cost 
of  the  war  and  repeal  all  special  taxes 
.■lowing  out  of  the  war  including  excess 
profits,  surtaxes,  transportation  and  ex- 
cise taxes.  The  resolution  will  assert 
thai  if  further  revenue  is  necessary  after 
the  adoption  of  a  "moderate,  scientific- 
(Conthiued   on    page    736) 


February  Exports 
Drop  to  40  Per  Cent 

Passenger    Cars     Show    Greatest 
Loss  Compared  with  1920 
Shipments — Engines  High 

WASHINGTON,  March  28— Automo- 
tive exports  from  the  United  States  dur- 
ing February  of  this  year  were  approxi- 
mately 40  per  cent  in  comparison  with 
exports  the  same  month  a  year  ago.  In- 
cluding trucks,  motorcycles,  passenger 
cars,  parts  and  engines,  the  exports  for 
February  this  year  totaled  $10,400,168 
in  comparison  with  $26,186,399  for  the 
same  month  of  1920. 

These  figures,  announced  to-day  by  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce, are  preliminary  totals  and  do  not 
show  the  detailed  exports  to  the  various 
countries.  Consequently,  it  is  not  pos- 
sible to  determine  what  territories  are 
chiefly  responsible  for  the  decline. 

The  export  trade  in  all  products  from 
the  United  States  showed  a  decided  fall- 
ing off  for  this  month  and  the  course  of 
automotive  trading  apparently  was  in 
sympathy  with  that  of  the  broader  mar- 
kets. However,  February  is  the  shortest 
month  of  the  year  and  this  naturally 
would  bring  about  a  lower  total  than  in 
the  preceding  month  of  January.  Fur- 
thermore, shipments  would  not  be  made 
in  February  to  countries  south  of  the 
equator,  as  they  would  arrive  at  their 
destination  too  late  for  the  normal  sales 
season,  which  is  the  reverse  of  that  in 
the  northern  countries. 

As  was  to  be  expected,  the  shipments 
of  passenger  cars  showed  the  largest  de- 
cline, the  comparative  values  of  the  two 
months  being  $3,165,170  and  $11,604,622. 
The  slumping  off  of  motor  truck  sales 
was  much  less,  being  $1,952,736  for  Feb- 
ruary, 1921,  and  $4,161,494  for  February, 

1920.  The  shipments  in  parts  and  equip- 
ment, not  including  tires,  were  slightly 
more  than  50  per  cent. 

The  totals  for  engine  shipments,  which 
include  automobile,  marine,  stationary 
and  tractor  gas  engines,  were  $1,523,408 
as    against    $2,291,507    for    February    of 

1921,  the  exports  in  this  category  show- 
ing the  smallest  decline  of  any  of  the 
lines.  The  shipments  of  stationary  gas 
engines  were,  in  fact,  of  a  slightly  higher 
value  for  the  month  of  this  year  than 
they  were  for  last  year. 

The  sales  of  gas  tractor  engines  were 
about  66  per  cent  in  comparison  with  last 
year,  dropping  from  $1,247,431  to  $827,- 
(i!)4.  This  is  the  item  which  covers  farm 
tractors.  According  to  unofficial  esti- 
mates of  the  Bureau,  about  90  per  cent 
of  all  the  shipments  coming  under  this 
head  are  tractors. 


DEALER  GETS  BARLEY  VERDICT 

DETROIT,  March  28— C.  C.  Stubbs,  a 
Kansas  City  dealer,  was  awarded  a  ver- 
dict of  $3,692.68  in  the  Federal  Court 
for  eastern  Michigan  against  the  Barley 
Motor  Car  Co.  of  Kalamazoo  for  cancel- 
lation of  contrail. 
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Hydraulic  Steel  Co.  has  been  assigned  the 
Frayer  and  Howard  patent  by  the  Phelpa 
Mfg.  Co.,  Columbus,  for  a  consideration  of 
approximately  $50,000.  The  patent  is  for  a 
wire  wheel  with  spokes  laced  in  the  side 
ring  grooves.  The  rims  will  be  manufactured 
and  marketed  through  the  Cleveland  Weld- 
ing &  Mfg.  Co.,  a  subsidiary. 

Hercules  Steel  Casting  Co.,  Milwaukee, 
which  operates  one  of  the  largest  exclusively 
electrii  steel  foundries  in  this  district,  is  in- 
creasing   its    capital    stock    from    $300,000    to 

$40".i The  new  issue,  consisting  of  7   per 

•cent  preferred  stock,  will  be  used  to  purchase 
additional  land  and  equipment  and  to  in- 
crease the  working  capital. 

Lee  Tire  &  Rubber  Co.  reports  net  sales 
for  the  first  two  months  of  the   current  year 

as  about    $1,   ).     This  is  about  the  same 

a;  sales  for  the  corresponding  period  in  1920. 
The  plant  is  now  running  at  about  73  per 
cent  of  capacity. 

Jefferson  Rubber  Co.,  Jefferson.  Wis,,  has 
made  its  first  deliveries  of  tires,  and  by  April 
15  or  May  1  production  is  expected  to  be  on 
a    regular    quantity    basis.       Orders    on    the 

I ks     will     require     maximum     capacity     to 

July  1. 

Connersville  Foundry  Corp.,  a  subsidiary  "I 
the  United  states  Automotive  Corp..  which 
makes  the  Lexington  car,  is  completing  ex- 
tensive   additions  to   its   already    large    plant. 

Goodlin    Automotive    Equipment  Co.,  South 
Bend,  Ind..  has  been  organized  for  whol 
distribution  of  automotive  equipment.     '  Ipei  s 
tions  will  be  started  April   1. 

Storm      King      Mfg.     Co.,     Hartford.     Wis., 
ibably  will  relocate  its  plant  and  offlci    in 
Wlnneconne     as     the     result     of    negotiations 
H  uli    tin    i '  m  mercial  Club. 

Sidney  B.  Bowman  Automobile  Co.  has 
been  appointed  New  York  distributer  for 
Briscoe.  In  addition  to  Briscoe.  Bowman 
handles  Granf  and  Kissel. 

Bonney  Vise  &  Tool  Works,  Inc.,  has 
changed  its  name  to  the  Bonney  Forge  & 
Tool   Works. 

Parenti  Motors  Corp.,  Buffalo,  is  planning 
tie    location  Of  a  branch  factory  in  Atlanta. 

Towmotor    Co.,    Cleveland,    has    re-elected 
■  d   directors. 
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ventories  of  $5,232,145.  This  is  an  increase 
in  assets  of  $1,351,424.  The  net  assets  ap- 
plicable to  common  stock  amounted  to 
16  172.  or  $14.05  a  share  of  $10  common 
stuck. 

American  Bosch  Magneto  Corp.,  in  a  bal- 
,i  in-,  sheet  as  of  Dec.  31.  shows  total  assets  of 
•'  896,083  for  1920  as  compared  with  $7,655,- 
"4  1  for  1919.  The  cash  balance  at  the  end  of 
the  year  was  $332,596  as  compared  with 
$S8.371  in  1919.  Inventory  totalled  $4,344,727 
as  against  $2,928,582  the  year  previous. 

Gray  &  Davis  for  the  seven  months  ended 
July  31,  1920,  reports  net  loss  of  $463,109  and 
for  the  five  months  ended  Dec.  31.  1920, 
a  net  loss  of  $4,998.  This  does  not  include 
depreciation  of  about  $93,000  in  the  earlier 
period,   which   should  have   been  charged. 

H.  H.  Franklin  Mfg.  Co.  reports  net  profits 
for  the  year  ended  Dec.  31  as  $2,225,625  and 
net  addition  to  surplus  for  the  year  of 
$696,513.  Inventories  Dec.  31  totaled  $7,614.- 
696,  compared  with  $11,100,000  in  September 
last. 

Times  Square  Automobile  Supply  Co.  for 
tin  year  ended  Dec.  31,  1920,  shows  net  s.iles 
of  $5,456,953,  which  after  deductions  for  cost 
of  sales.  Federal  taxes,  expenses,  etc..  leaves 
a  net  profit  of  $9,952. 

Kelsey  Wheel  Co.  reports  gross  sales  of 
$2:.. 200.913  for  1920  and  net  operating  profits 
of  $3,325,804.  Net  profits  for  the  year  after 
all  charges  were  $1,916,008. 

Handley-  Knight  Co.  will  float  a  $200,000 
bond  issue,  which  will  be  taken  up  by  pres- 
ent stockholders  and  will  not  be  offered  to 
the  general  public. 

Thomart  Motor  Co.  reports  the  sale  of 
$750,000  of  the  $1,000,000  stock  of  the  first 
issue,  sieil  between  August,  1920,  and  March, 
1921, 

Moon  Motor  Car  Co.  has  declared  a  regular 
quarterly  dividend  of  1%  per  cent  on  pre- 
ferred stock  outstanding,  payable  April  1. 

F.  B.  Stearns  Co.  will  pay  the  regular 
quarterly  dividend  of  $1  a  share  on   April    11 
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Flsk    Rubber    Co.    in    it       report     toi     1920 
is   earnings,   following   Im  i 

i"  efen  ed    dl    Idend 
0   {1  tiS  a   slim 
common  stock  of   > 

(3.99  I  657, 
-hare    on     the    $12,254,500 
Net  profits  for  thi 
950      The  prof]  urplus 

Timken-Detroit      Axle      Co.      repi 
pr..tits  for  1920  after  reduction  of  Inventories 
and    i 

B2.     I 
shown  as   (671,151   and   he 
Tie     land,    b  illdlni 
totaled    S8.357.801,    of    whli  I      i 
i 

Hupp   Motor  Car  Corp., 

i  ■  ,i  in- 


Parts  Service  Plan 

Arouses  Truck  Makers 

(Continued  from  page  733) 

makers  asking  their  attendance  in  the 
afternoon,  but  Fred  Glover,  general  man- 
ager of  the  Timken-Detroit  Axle  Co., 
was  the  only  one  who  responded.  It  was 
said  G.  W.  Yeoman,  general  manager 
of  Continental  Motors,  credited  with 
evolving  the  parts  servicing  idea,  was  ill. 
Glover  said  after  the  meeting  that  his 
company  was  in  a  neutral  position  and 
would  await  the  outcome  of  the  meeting 
April  \2  before  making  any  statement 
regarding  its  position. 

"If  it  is  the  best  thing  for  the  indus- 
iiy,"  be  said,  "then  we  will  be  in,  but 
until  there  is  something  more  of  a  una- 
nimity of  opinion  we  will  remain  neu- 
tral." 

Glover  voiced  the  sentiment  of  every- 
one present  that  the  time  has  come  when 
adequate  service  is  demanded.  Commit- 
tee members,  admitting  the  truth  of  the 
tatement,  declared  it  was  a  matter 
clearly  within  their  province  and  ex- 
pri  ed  i  urance  that  in  future  ever] 
truck  manufacturer  would  see  to  it  that 
every  dealer  and  distributor  gave  the 
major  portion  of  his  attention  and  a  big 
part  of  his  investment  to  the  parts  and 
service  end  of  his  business,  guaranteeing 
full  protection  to  the  ultimate  consumer. 


WHILE  the  larger  part  of  steel  shipments 
going  forward  to  automotive  consumers 
continues  to  be  on  account  of  previously 
suspended  and  lately  reinstated  orders,  a 
fresh  buying  movement,  modest  in  scope  but 
nevertheless  evidence  of  a  genuine  demand, 
is  beginning  to  crystallize.  Especially  grati- 
fying is  the  representative  number  of  auto- 
motive interests  that  are  renewing  their 
interest  in  the  steel  market.  Much  misin- 
formation has  been  spread  abroad  with  ref- 
erence to  prices  applying  to  shipments  on 
account  of  reinstated  suspensions.  In  some 
quarters  it  is  sought  to  create  the  impression 
as  though  all  such  shipments  were  being 
billed  at  last  year's  obsolete  contract  prices. 
In  fact,  however,  reinstatements  have  been 
as  much  a  matter  of  individual  negotiation 
with  reference  to  the  price  at  which  they 
are  to  be  billed,  as  have  been  fresh  orders  of 
late.  In  all  representative  shipments  of  such 
reinstated  orders  the  price  was  one  resulting 
from  a  mutually  agreeable  compromise  be- 
tween seller  and  buyer.  Stocks  of  automo- 
bile sheets  in  consumers'  warehouses,  which 
have  been  admittedly  large,  are  beginning  to 
shrink,  and  sheet  makers  are  trying  to  ward 
off  encumbrance  of  their  order  books  by 
sacrifice  commitments  when  a  turn  for  the 
better  might  be  just  around  the  corner. 
This,  at  least,  is  the  producer's  point  of 
view.  He  is  not  so  eager  for  more  business 
at  prevailing  price  levels  as  he  is  for  more 
business  at  prices  that  will  be  expressive  of 
the  better  demand.  Clear  understanding  of 
this  frame  of  mind,  in  which  sheet  producers 
and,  for  that  matter,  steel  producers  gener- 
ally are  at  this  time,  should  help  the  auto- 
motive purchasing  agent  in  planning  his 
buying  campaign.  In  the  pig  iron  market 
automotive  foundries,  in  spite  of  the  fact 
that  most  of  the  buying  is  in  carload  and  100- 
ton  lots,  continue  to  play  first  fiddle,  be- 
cause of  the  lack  of  demand  from  most  of 
the  other  iron  consuming  industries.  The 
non-ferrous  metal  markets  show  a  some- 
what steadier  tone,  but  absorption  by  con- 
sumers  is   still   light. 

Pig  Iron — Better  demand  for  foundry  and 
malleable  from  Middle  West  automotive 
foundries  is  noted.  Cleveland  inciters  are 
turning  out  more  castings  than  they  have 
in  weeks.  Two  automotive  interests  are 
inquiring  for  from  500  to  1000  tons  each. 
Furnaces  are  rather  reserved  when  It  comes 
to  accepting  contracts  for  future  deliveries 
at  current  prices,  w-hich  are  nominally  $25 
for  both  No.  2  foundry  and  malleable,  vallej 
basis. 

Steel — Youngstown  sheet  mills  will  make 
im  quotations  except  on  individual  specifica- 
tions. This  does  not  imply,  however,  that 
the  market  is  higher  than  the  previouslj 
quoted  4c.  basis  for  No.  28  black.  A  small 
n  mount  of  business  in  No.  22  gage  automo- 
bile body  sheets  is  reported  to  have  been 
done  at  5.20c.  Automotive  demand  for  cold- 
rolled  strip  steel  is  steadily  Improving  and 
sales   at   5.85c.   were   reported. 

Aluminum — The  market  remains  flormanl 
tor  i  he  time  being.  There  is,  however,  quite 
:i  little  , i e t i -.  n  j  in  Mi. idle  West  aluminum 
roundrii      In  thi    pi  epai  at  Ion  of  patterns,  and 

eadj     Impi  ovement    In    the    demand 
No     12   alloy   is   looked    for.     Quotations  are 
in  iii,  red, 

Copper — i  Chicago    report        tati     I  ha  I 
tl  vi      buy  ei       havi      resumed     buying 

rad i      ubi        u  i  Thi 

opper    market    shows    a 

i       , ,i      ,i       metal  beln 

I  1   lllll  I     ■ 
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BANK  CREDITS 

Written  exclusively  for  Automotive 
INDUSTRIES  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America 


NEW  YORK,  March  31— Last  week 
was  marked  by  noticeably  easier  money, 
and  a  more  active  stock  market,  with 
rising  prices  and  one  "million-share" 
day.  The  bond  market,  on  the  other 
hand,  was  still  irregular  with  no  pro- 
nounced trend.  Call  money  ranged  from 
6  to  7  per  cent,  with  a  ruling  rate  of 
6%  per  cent,  while  "outside"  money  was 
said  to  be  available  at  from  5  to  5M>  per 
cent.  There  was  little  business  done  in 
the  time  money  market,  and  rates  were 
unchanged  from  the  week  before. 

The  Federal  Reserve  note  circulation 
of  the  Federal  Reserve  System  as  a 
whole  declined  $32,151,000  last  week, 
making  a  total  reduction  of  $474,200,000 
from  the  December  high.  Federal  Re- 
serve bank  notes  declined  $3,760,000; 
and  gold  reserves  increased  $5,226,000, 
and  cash  reserves  $7,188,000.  Total  bills 
on  hand,  however,  increased  $62,005,000, 
and  total  gross  deposits  $66,252,000.  As 
a  result  of  these  changes  and  of  the  new 
method  of  computing  the  ratio,  the  ratio 
of  total  reserves  to  deposit  and  Federal 
Reserve  note  liabilities  combined  de- 
clined from  51  per  cent  to  50.8  per  cent. 
The  ratio  of  gold  reserves  to  Federal  Re- 
serve notes  in  circulation,  after  setting 
aside  35  per  cent  against  net  deposits, 
on  the  other  hand  increased  slightly, 
from  60.6  per  cent  to  60.7  per  cent. 

For  the  two  weeks  ending  March  12, 
there  was  a  Gl1;  per  cent  increase  in 
building  plans  filed  in  New  York  City,  an 
increase  which  reflected  the  stimulus  of 
the  tax-exemption  subsidy  granted  on 
new  structures  for  residential  purposes. 
Reports  from  the  various  sections  of  the 
country  indicate  a  general  increase  of 
activity  in  the  building  industry.  From 
some  points  reported  estimates  of  costs 
range  from  15  to  25  per  cent  lower  than 
those  of  a  year  ago. 

Associations  Oppose 

Single  Hearing  Plan 

(Continued  from  page  734) 

ally  regulated  protective  tariff"  it 
should  be  secured  "through  a  consump- 
tion tax  on  all  commodities  based  on  re- 
tail sales  to  the  consumer."  This  pres- 
entation will  be  made  by  C.  C.  Hanch, 
chairman  of  the  tax  committee. 

Another  resolution  which  will  be  sub- 
mitted at  the  Atlantic  City  meeting  will 
deal  with  discriminatory  duties  in  rela- 
tion t<>  the  tariff.  It  will  declare  that  a 
request  should  be  addressed  to  the  "legis- 
lative bodies  of  the  United  States  urging 
provision  in  the  general  tariff  for  appli- 
cation of  additional  duties  on  products 
imported  from  countries  that  directly  or 
indirectly  discriminate  against  the  trade 
of  the  United  States  in  favor  of  that  of 
other  nations." 

This  subject  will  be  taken  up  by  J. 
Walter  Drake,  chairman  of  the  foreign 
trade  committee  of  the  N.  A.  C.  C.     !!• 
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will  outline  the  discriminatory  duties  im- 
posed on  American  made  automobiles  by 
Canada,  Australia  and  other  portions  of 
the  British  Empire.  It  will  be  contended 
that  the  tendency  to  extend  the  British 
preferential  policy  to  the  disadvantage 
of  American  commerce  justifies  a  provi- 
sion for  additional  duty  on  products 
from  countries  which  discriminate 
against  American  trade. 
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THE  MOTOR  STOCKS 


AdVance-Rumely  Shows 

Surplus  of  $1,277,231 

LA  PORTE,  IND.,  March  28— The 
annual  report  of  the  Advance-Rumely 
Co.  for  the  year  ended  Dec.  31  shows  a 
surplus  after  charges,  Federal  taxes, 
inventory  adjustments,  etc.,  of  $1,277,231, 
equivalent  after  deduction  of  preferred 
dividend  to  $3.84  a  share  earned  on  the 
$13,750,000  common  stock.  This  com- 
pares with  a  surplus  of  $2,401,907,  or 
$12.02  a  share  in  the  previous  year. 

Finley  P.  Mount,  president,  in  his 
report  showed  that  mark  down  of  in- 
ventories which  are  carried  at  cost  or 
market  value,  whichever  is  lower,  neces- 
sitated a  deduction  of  $837,936  from  1920 
earnings.  .  A  loss  of  $279,336  was  also 
taken  on  account  of  Government  bonds, 
which  were  entirely  disposed  of.  With 
another  crop  nearly  due,  President  Mount 
said  the  outlook  was  good. 


Receivers  Are  Named 

for  Liberty  Starter 

NEW  YORK,  March  26— Receivers 
have  been  appointed  for  the  Liberty 
Starter  Corp.,  manufacturers  of  start- 
ers for  automobiles  and  airplanes  with 
a  plant  at  Poughkeepsie  and  a  sales 
office  in  this  city.  The  liabilities  are 
listed  at  $62,748  and  the  assets  are  said 
to  be  in  excess  of  this  amount.  The 
company  controls  the   Delano  .starter. 

The  company  was  organized  Oct.  4, 
1918,  and  has  an  outstanding  capital 
stock  of  approximately  $1,000,000  com- 
mon and  $1,000,000  preferred.  The  pe- 
tition for  receiver  alleges  that  the  cor- 
poration received  about  $700,000  for  the 
stock  sold  and  has  still  due  it  $92,000 
on  subscriptions.  The  patent  rights  to 
the  starter  which  the  company  manu- 
factured are  listed  as  valued  at  $1,000,- 
000. 

Fred  S.  Taggert  as  trustee  for  How- 
ard S.  Borden,  principal  creditor  of  the 
company,  instituted  the  proceedings. 
James  J.  Lyons  and  John  Inwood  were 
named  receivers. 

COURT  RULES  ON   PATENT 

CHICAGO.  March  28— Judge  Carpen- 
ter in  the  Federal  District  court  has 
handed  down  a  decision  holding  that  the 
Grosvenor  patent,  No.  1,186,477  is  valid 
and  has  been  infringed  by  the  Rockford 
Bookcase  Co.  The  patent  covers  a  var- 
nish drying  process  and  it  is  owned  by 
the  Wenborne-Karpen  Dryer  Co.  of  this 
city.  The  owners  state  that  the  only 
manufacturers  of  drying  equipment  now 
licensed  under  the  patent  are  Drying 
Systems,  Inc.,  Chicago,  and  the  A.  S. 
Nichols  Co.,  New  York. 


By    JACQUES    S.     COHEN, 
of   J.   S.    Bache   &   Co. 

NEW  YORK,  March  31— Some  time 
ago,  at  the  request  of  Automotive  In- 
dustries, we  prepared  a  statement  on 
the  automobile  industry  from  the  bank- 
ing point  of  view  and  at  that  time  we 
saw  constructive  elements  at  work  to- 
ward the  cleaning  up  of  unsold  stocks 
of  automobiles  throughout  the  country. 
At  that  time  we  also  stated  that  we  be- 
lieved there  would  be  a  consistent  im- 
provement from  that  point,  but  that,  as 
the  year  advanced,  there  would  be  a 
tendency  toward  concentration  of  the 
business  in  the  hands  of  a  few  large, 
efficient  and  well-financed  companies, 
while  the  smaller  companies  would  be 
obliged  either  to  consolidate  for  their 
own  protection  or  go  out  of  business 
altogether. 

We  see  no  reason  to  change  this 
opinion  at  the  present  time.  As  stated 
above,  we  have  seen  distinct  improve- 
ment in  the  automobile  situation  as  a 
whole.  Production  schedules  have  con- 
sistently increased  to  a  point  where  some 
of  the  larger  companies  are  now  oper- 
ating anywhere  from  50  per  cent  to  65 
per  cent  capacity.  From  what  we  can 
learn  sales  have  also  been  picking  up  and 
the  momentum  thus  developed  can  very 
well  carry  an  optimistic  feeling  through 
the  first  six  months  of  this  year.  There- 
after, we  should  not  be  surprised  to  see 
a  considerable  falling  off  in  the  demand 
for  passenger  cars. 

While  it  is  accepted  that  the  first  six 
months  of  any  automobile  year  usually 
produce  65  per  cent  of  the  total  year's 
business,  we  cannot  see  how  enthusiasm 
can  be  kept  up  beyond  July  1.  The  pur- 
chasing power  of  the  farmer  and  the 
planter  has  been  reduced  to  a  minimum 
by  reason  of  extremely  low  prices  for 
cotton  and  grain.  The  general  purchas- 
ing power  of  the  country,  because  of  a 
substantial  reduction  in  wages  in  all  in- 
dustries, has  been  considerably  impaired. 

So  far  as  automobile  security  prices 
are  concerned,  the  recent  improvement  in 
motor  stocks  seems  to  be  discounting  the 
favorable  atmosphere  during  the  first  six 
months.  However,  we  believe  that  as  we 
near  the  end  of  this  period,  prudence 
would  demand  extreme  caution  regard- 
ing further  commitments,  pending  the  re- 
adjustment of  the  country's  purchasing 
power  to  a  basis  somewhat  nearer  nor- 
mal. 

ASK   FOR  TIRE  RECEIVERS 

HOUSTON.  TEXAS,  March  30— Stock- 
holders of  the  Universal  Tire  &  Rubber 
Association,  capitalized  at  $500,000,  with 
a  plant  in  this  city,  have  filed  application 
for  the  appointment  of  a  receiver.  An 
injunction  has  been  granted  restraining 
several  persons  named  as  defendants 
from  disposing  of  bonds  held  by  them  as 
collateral.  It  is  alleged  that  a  receiver- 
ship is  necessary  to  conserve  the  assets 
of  the  company.  The  plant  has  been 
leased  for  one  year  to  the  Standard  Rub- 
ber Co.  at  a  rental  of  $21,000. 
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Men  of  the  Industry 


E.  A.  Taylor  has  assumed  his  duties  as 
works  manager  in  charge  of  production  for 
the  Liberty  Motor  Car  Co.  To  take  up  this 
work  lie  resigned  as  production  engineer  for 
the  Pierce-Arrow  Motor  Car  Co..  where  he 
was  r>  sponsible  for  all  standard  and  special 
plant  layout,  arrangement  of  machine 
shop  ai  departments,  and  for  the 

installation     of    progressive     assembly.       Hi* 
at    Buffalo    consisted    of    criticism    of 
design    from   a   manufacturing  point  of   view 
and     the     determination     of     all     mechanical 
Before    going    with    the    Pierce- 
Co..    Taylor    held    executive    positions 
with  the  Cadillac  Co.   for  three  years  and  in 
rge  of  the   Detroit   plants  of  the 
Maxwell    Motor    Co.      A    year    later    he    was 
transferred   to  the  Maxwell  plant  at  Dayton, 
where  he  was  in  charge  of  the  entire  factory. 
.   1917   he  became  general  superintend- 
ent   of    the    Chalmers    plant.      He    remained 
ars. 
George    H.    Hannum,    general    manag. 
the   Saginaw   Products  Co.,   has   been   ■■ 
in  charge  of  the  Michigan  Crankshaft  Co.,  a 
subsidiary    of    General    Motors    Corp        The 
ny  operates  plants  in  Sag- 
inaw   and    Lansing    for    the    manufacture    of 
crankshafts    for    General    Motors    cars.      By 
this    action    the    corporation    consolidates    all 
its    Saginaw    plants    under    one    management 
■    the    National    Plate   Glass   Co.    plant. 
which    is   controlled    by    Fisher    Body    Corp 
also    a    General    Motors    subsidiary.      J.    W. 
Wilford,    who    has    been    general    manager  of 
the    Crankshaft    company   with    headquai 

i  ,  is  to  become  general  manager  of 

the  Central  Vxle  Gear  &  Products  Co.  when 
Hannum  assumes  his  duties  as  supervisor  in 
both  crankshaft  plants.  The  local  crank- 
shaft plant  will  continue  under  the  active 
direction  of  T.   M.  Carpenter,  Ioi 

S.  F.  Page,  formerly  manager  of  the  truck 
department  of  the  Maxwell  Motor  Sales 
Corp.,  has  been  appointed  supervisor  in 
charge  of  the  Omaha  district  for  Maxwell- 
Chalmers,  and  S.  W.  Munroe,  who  was  for 
.!  years  in  charge  of  the  New  England 
district  for  the  Maxwell  Motor  Co..  Inc.,  is 
appointed  supervisor  of  the  Boston  district 
lor  Maxwell-Chalmi 

W.  C.   Petersen  has  been   placed 
of  the  metallurgical  department  ol   th< 
Crucible  Steel  Co.'s   mills   at   Dunkirk,    N.    Y 
He  was  formerly  associated  with   the  Pack- 
ard   Motor   Car   Co.    doing    similar    "nil 
work    at     Atlas     will     include    research    and 
standardization    of    the    new    chrome-molyb- 
denum products. 

G.    W.    Machtreib.    formerly    of    the    B     V 
has    been    made   general   sales 
manager   of   the   Deti 
over    recently    by    the    Mansfield    Steel 
Machtreib  idrlch 

•  •  ars,    and    Is   well 
■  i'l  truck  manufacturers. 
Charles  H.  Keel,  patent  counsel  for  Curtlss 
Aeroplane   &    Mot  rly   in 

charge   of   the   Washington   offici 
Elect  r  i    New 

York. 

John    F.    Creamer    Is    now   ass 
Thomas  .T.   Wetzel,    New   York,   as    manufac- 
18  With 

\kron. 

Leroy      Kramer,      formerly      vi president 

In   charge   of  production   at    Willys-Overland 

of  the   Plerce-Arn 


Carl  H.  Becker  has  been  appointed 
assistant  sales  manager  of  the  Saxon  Motor 
Car  Corp..  and  Charles  P.  Ackerson  lias 
been  appointed   supervisor    of  dealers. 

D.  P.  O'Keefe  has  been  appointed  general 
purchasing  agent  of  the  Chevrolet  Motor  Co. 
He  has  been  assistant  purchasing  agent  of 
Buick   for  the  past  ten  years. 

F.  E.  Badger,  formerly  general  manager  of 
the  Canton  plant  of  the  Standard  Parts  Co.. 
has  joined  the  Detroit  Steel  Products  Co. 


R.  E.  Carpenter  to  Head 

Hartford  Parts  Company 

HARTFORD,  CONN.,  March  28.— R. 
E.  Carpenter  of  Boston,  has  been  elected 
president  of  the  Hartford  Automotive 
Parts  Co.  to  succeed  Jarvis  McA.  John- 
son who  has  resigned  because  of  ill 
health.  James  M.  Carney  also  has  re- 
tired as  general  manager  and  chairman 
of  the  board  of  directors.  He  is  an  ex- 
pert in  efficiency  engineering  and  it  is 
understood  he  will  return  to  this  work. 
Carpenter  has  taken  active  charge  of 
the  plant.  He  will  be  assisted  by  L.  J. 
Harley,  Jr.,  of  Springfield,  Mass.,  who 
has  been  elected  vice  president,  and  by 
H.  W.  Bigelow,  re-elected  secretary  and 
treasurer. 

For  ten  years  Carpenter  was  connected 
with  the  Taft-Peirce  Mfg.  Co.  of  Woon-< 
socket,  in  charge  of  the  research  and 
development  laboratories.  Early  last 
year  he  went  with  Hollister,  White  & 
Co.  of  Boston  with  whom  he  will  retain 
his  connection.  He  is  optimistic  over 
the  future  of  the  Automotive  Parts  Com- 
pany and  predicts  an  entirely  satisfac- 
tory business  this  year.  It  is  understood 
he  was  selected  for  his  present  position 
by  Boston  bankers  who  have  been  financ- 
ing the  company. 


Houston  Buys  Up  Cars; 

Truek  Business  Slow 

HOUSTON,  TEX.,  March  29— The 
automobile  industry  has  revived  unex- 
pectedly fast  in  Houston,  which  is  in  the 
best  position  of  any  city  in  Texas  as  it 
is  the  center  of  the  oil  industry.  Ford 
dealers  here  are  sold  out  and  Cadillac 
has  more  prospects  than  at  any  time  in 
two  years  while  Buick  and  Nash  report 
a  heavy  sales  increase  in  the  last  three 
weeks.  Several  medium  priced  lines  are 
moving  more  slowly.  A  few  lines  arc 
heavily  stocked  but  there  has  been  a  gen- 
eral improvement  in  all  makes. 

The  rural  districts  are  not  buying  as 
rice  and  cotton  farmers  will  be  out  of 
the  market  for  some  months.  Houston 
is  filled  with  used  cars  and  sales  of  these 
are  slow.  Most  cars  arc  soiling  for  one- 
third  cash  and  the  balance  in  10  or  12 
months. 

Truck  sales  are  very  slow  and  several 
dealers   are    heavily   stocked.      Pi 

ent  of  the  present  truck  dealers 
will    give   up   their   agencies    when    the 
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stocks  they  now  have  are  sold.     Several 
are  reducing  prices. 

There  have  been  no  tractor  sales  in 
the  rice  area  south  of  Houston,  but  vege- 
table crops  between  this  city  and  Browns- 
ville are  being  marketed  and  are  helping 
car  sales.  The  repair  business  has  been 
slow  but  is  improving. 


Receivers  Are  Named 

for  Empire  Rubber 

TRENTON,  N.  J.,  March  30— On  com- 
plaint of  the  Big  Bend  Mining  Co.  which 
has  a  claim  of  $12,710,  Arthur  H.  Wood 
and  C.  Edward  Murray,  Jr.,  of  this  city 
have  been  appointed  receivers  for  the 
Empire  Tire  &  Rubber  Co.  The  com- 
plaint filed  by  the  coal  company  charged 
that  while  the  rubber  company  was  solv- 
ent, its  obligations  amounted  to  more 
than  it  had  the  ready  cash  to  pay.  It 
was  asserted  that  unless  receivers  were 
named  litigation  would  l'esult  which 
would  dissipate  the  assets. 

The  complaint  requested  the  court  to 
enjoin  all  persons  from  levying  attach- 
ments against  the  rubber  company.  The 
papers  in  the  case  stated  that  the  plant 
is  appraised  at  more  than  $2,000,000 
and  that  with  merchandise  and  other 
assets  amounting  to  about  $3,500,000  it 
would  eventually  be  put  on  a  paying 
basis.  The  liabilities,  excluding  capital 
stock,  were  given  as  $1,500,000. 

The  decree  of  Judge  Bodine  in  nam- 
ing the  receivers  stated  that  the  com- 
pany was  judged  solvent  but  had  no 
funds  to  meet  its  obligations.  The  re- 
ceivers, who  were  required  to  furnish  a 
joint  bond  of  $100,000,  were  authorized 
to  borrow  not  more  than  $50,000. 

Sterling  Ends  Sales  Contract 

RUTHERFORD,  N.  J.,  March  30— 
The  Sterling  Tire  Corp.  announces  the 
termination  of  its  arrangement  whereby 
Sterling  tires  and  tubes,  during  the  past 
year,  have  been  sold  exclusively  through 
the  Rubber  Corp.  of  America,  which  also 
was  the  selling  agent  for  products  of  the 
Empire  Tire  &  Rubber  Corp. 

There  has  never  been  any  connection 
between  Sterling  and  Empire  except  that 
both   employed    the   same   selling   agent. 

The  Sterling  Tire  Corp.  has  never  been 
financially  interested  in  Empire,  and  no 
one  connected  with  Empire  has  been 
interested   in    Sterling. 


HARES   ADVANCES   PRICES 

NEW  YORK,  March  28— Production  is 
steadily  increasing  in  the  plants  of 
Hare's  Motors,  but  particularly  in  the 
Mercer  factory  which  is  now  somewhat 
behind  its  orders.  The  engineering  de- 
partment of  the  corporation  is  continu- 
ing its  experimental  work  on  a  car 
which  will  be  in  a  lower  price  class  than 
either  Locomobile  or  Mercer.  Hare's 
Motors  has  found  it  necessary  to  revise 
its  prices.  The  Locomobile  is  selling 
now  at  $xii00  as  compared  with  the  old 
price  of  $8900  and  $7750  when  the  first 
big  slash  was  made.  The  Mercer,  which 
was  reduced  from  $4950  to  $3950  now  is 
selling  at  $4500.  Production  at  a  profit 
was  found  impossible  at  the  lower  prices. 
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April  3-9 — Denver,  Annual  Auto- 
mobile  Show,   Auditorium. 

April  4-9 — Seattle,  Annual  Auto- 
mobile Show.  Seattle  Motor 
Car  Dealers'  Ass'n,  Arena 
Hippodrome. 


FOREIGN  SHOWS 

April,  1921 — Sofia.  Bulgaria, 
Tractor  Trials,  under  the 
Bulgarian  Ministry  of 
Agriculture. 

Apr.  20  -  May  5  —  Mexico  City, 
Mexican  Automobile  Show, 
National  Theatre  Bldg. 

May  28,  1921  —  Czecho-Slovak 
International      Automobile 
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Exposition  of  Cars, 
Trucks,  Tractors.  Motor- 
cycles and  Equipment. 
Prague. 

May  28-June  8 — International 
Automobile  Exhibition, 
Basle,   Switzerland. 

June,  1921— Reykjavik,  Iceland, 
Agricultural  Exhibition- 
Agricultural  Machinery- 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

Oct.  5-16— Paris,  France,  Paris 
Motor  Show,  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
l'Automobile,  51,  Rue  Per- 
golese,  Paris. 


Nov 


4-12  —  London.  British 
Motor  Show,  Society 
Motor   Mfrs.    and    Traders. 


CONVENTIONS 

May  4-7  —  Cleveland.  National 
Foreign    Trade   Council. 

May  17-19— Buffalo,  Convention 
of  Factory  Service  Mana- 
gers, Auspices  of  Service 
Committee,  N.  A.  C.  C. 

May  24-28  —  West  Baden,  Ind.. 
Summer  Meeting  Society 
of  Automotive  Engineers. 
West  Baden  Springs  Hotel. 

Oct.  12-14,  1921— C  hlcajo 
Twenty-eighth  Annual 
Convention  National  Im- 
plement &  Vehicle  Ass'n. 


June    18 — T*  n 


March  31,  1921 


July   25 — Grand   Prix,    Le    Mans. 
Labor    Day — Uniontown,    Pa., 
Autumn   Classic. 

S.  A.   E.   MEETINGS 

Buffalo  section — April  19 — Paper 
on  "Carbureter  Perform- 
ance," by  F.  C.  Mock. 

Dayton  section — May  3. 


Metropolitan  section — April  1* 
— Paper  on  "Low  Grade 
Fuel  Carburetion,"  by  A. 
H.  Beach. 

Minneapolis  section  —  April  6  — 
Discussion  of  repair  equip- 
ment. 

Washington  section — April  1 — 
Aeronautical  Engineering 
Session. 


General  Motors  Export 

Names  New  Officers 

NEW  YORK,  March  31— At  a  meet- 
ing of  the  directors  of  the  General  Mo- 
tors Export  Co.,  Paul  Fitzpatrick,  who 
recently  resigned  as  a  vice-president  of 
the  General  Motors  Acceptance  Corp., 
was  elected  a  director  and  vice-president. 

The  board  of 'directors  is  now  consti- 
tuted as  follows:  J.  Amory  Haskell, 
Curtis  C.  Cooper,  Paul  Fitzpatrick,  Al- 
fred P.  Sloan,  Jr.,  Peter  S.  Steenstrup 
and    Alfred    H.    Swayne. 

The  officers  are  as  follows:  J.  Amory 
Haskell,  president;  Peter  S.  Steenstrup, 
vice-president  and  general  manager  of 
sales  and  service;  Paul  Fitzpatrick  vice- 
president  and  general  manager  of  oper- 
ations; Alfred  H.  Swayne,  vice-president 
directing  financial  policies;  Curtis  C. 
Cooper,  vice-president;  Alfred  P.  Sloan, 
Jr.,  vice-president;  Austin  S.  Murray, 
treasurer;  Thomas  S.  Merrill,  secretary; 
George  S.  Bartholomew,  assistant  secre- 
tary. 

Fitzpatrick  while  vice-president  of  the 
General  Motcirs  Acceptance  Corp.  was  in 
close  working  agreement  with  Steenstrup 
of  the  Export  company,  thereby  gaining 
an  intimate  knowledge  of  the  export 
trade. 

Steenstrup  as  vice-president  and  gen- 
eral manager  of  sales  and  service,  re- 
lieved of  such  duties  as  have  been  trans- 
ferred to  Fitzpatrick,  will  be  free  to  de- 
vote his  whole  time  and  attention  to  the 
development  of  sales  and  the  problems 
incident  to  service  which  are  ever  pres- 
ent in  conducting  successfully  an  over- 
seas business  involving  as  many  prob- 
lems as  the  motor  car  business. 

Under  this  new  plan  the  Export  com- 
pany is  enabled  to  care  for  the  enlarge- 
ment of  its  0]  i"M  both  at  home 
■  broad  through  division  and  realign- 
ment of  duties  and  responsibili 
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MATAMOROS,   MEXICO,  March  28— 

lion   of   an   automobile   highway 
between  Tampim  and  Matamoros  will  lie 
started   soon.     According  to  advici      re 
■  om  Tampico  the  work  of  secur- 
ing  the   right  of  way   for   the   propo  ed 


road  from  that  city  to  Victoria,  capital 
of  the  State  of  Tamaulipas  is  already 
under  way.  Large  American  oil  inter- 
ests and  the  American  chamber  of  com- 
merce of  Tampico  are  promoting  the 
proposed  project  by  the  state  govern- 
ment. The  necessity  for  a  highway  that 
will  accommodate  automobile  traffic  be- 
tween the  two  points  is  keenly  felt.  It 
will  be  about  325  miles  long. 


Regulations  Revised 

for  Pulitzer  Trophy 

NEW  YORK,  March  28  —  Revised 
rules  and  regulations  have  been  an- 
nounced for  the  second  annual  Pulitzer 
Trophy  contest  to  be  held  at  Selfrudge 
Field,  Mt.  Clemens,  Mich.,  on  Sept.  8, 
9  and  10,  1921.  In  order  to  arouse  the 
widest  possible  interest  in  flying  and  to 
stimulate  the  development  of  commer- 
cial aviation,  the  plans  have  been  elab- 
orated since  last  year  so  as  to  include 
diversified  types  of  planes. 

The  intention  is  to  attract  a  varied 
field  of  entries  to  compete  for  prizes 
to  be  awarded  for  desirable  airplane 
performance  apart  from  high  speed.  For 
this  purpose  there  will  be  a  series  of 
contests  comprising  four  distinct  events 
in  one  or  another  of  which  there  will  be 
opportunity  for  any  type  of  airplane  to 
compete. 

The  trophies  for  the  three  contests 
besides  the  Pulitzer  race  have  not  yet 
been  announced,  but  will  be  specified 
later. 


UNIVERSAL     INCREASES     OUTPUT 

GARWOOD,  N.  J.,  March  28— Steady 
and  growing  increases  in  orders  are 
noted  by  the  Universal  Tool  Co.,  Inc., 
manufacturers  of  automotive  equipment 
and  tools,  after  a  period  of  depression 
which  extended  up  to  the  last  week  of 
5 '.  The  company,  formerly  a 
Detroit  organization,  is  now  in  extensive 
operation  in  its  new  plant  in  this  city. 

\  continuance  of  orders  as  at  present 
leads  ih.  company  to  the  declaration 
that  it  will  within  a  short  time  be  doing 
more  lusiness  than  it  was  at  the  pin- 
nacle  of  the  automobile  rush  last  spring. 


Court  Order  Stops 

Interlocking  Action 

AKRON,  March  26— Efforts  of  a 
group  of  stockholders  of  the  defunct  In- 
terlocking Cord  Tire  Co.  of  Akron  and 
Mogadore,  to  reorganize  the  company 
under  a  new  name,  have  been  blocked 
by  order  of  the  Summit  county  common 
pleas  courts,  upon  petition  of  Elihu 
Harpham,  receiver  for  the  company.  The 
court  order  enjoins  the  stockholders 
from  making  any  further  collections  of 
stock  subscription  amounts  due  the 
company  from  stockholders.  The  injunc- 
tion also  restrains  the  Ohio  Savings  & 
Trust  Co.  from  serving  further  as  col- 
lecting agency  for  the  stockholders  re- 
organization project,  and  requires  an 
account  of  all  moneys  collected  be  made 
to  the  receiver. 

The  stockholders  reorganization  com- 
mittee is  composed  of  C.  A.  Rukamp,  R. 
E.  Cartledge,  Karl  A.  Dorn  and  Herman 
Gustave  who  recently  were  named  tem- 
porary officers  of  the  company  at  a  stock- 
holders meeting. 

Receiver  Harpham  in  formal  court 
charges  against  the  stockholders  com- 
mittee, alleges  that  there  are  open  ac- 
counts on  unpaid  stock  subscriptions, 
amounting  to  more  than  $242,000.  He 
charges  the  committee  with  misrepre- 
sentation of  facts  and  with  violation  of 
the  order  of  the  court  in  naming  him  as 
receiver. 

Under  the  court  injunction  Harpham 
will  proceed  to  collect  all  unpaid  amounts 
due  on  stock  subscriptions,  and  will  pro- 
ceed at  once  to  liquidate  the  firm's  af- 
fairs. Creditors  have  presented  claims 
for  over  $150,000.  The  Interlocking 
plant  at  Mogadore  has  been  shut  down 
for  several  months. 


FINANCE   OFFICES    MOVED 

NEW  YORK,  March  28— The  Colonial 
Finance  Corp.  and  the  Republic  Accept- 
ance Corp.,  both  under  the  same  man- 
agement,  have  moved  their  executive  of- 
fices from  Pittsburgh  to  this  city  and  are 
now  located  a1  300  Madison  Avenue.  The 
companies  are  engaged  in  the  automo- 
bile and  general  finance  business  with 
branches  in  Pittsburgh  and   Detroit. 
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The  Crime  Against  the  Small 

Town  Dealer 

Present  distribution  of  ownership  of  automotive 
vehicles  indicates  where  the  dealer  problem  is  the 
greatest.  Factory  sales  managers  have  not  appre- 
ciated this  fact.    Why  neglect  55  per  cent? 

By  Clyde  Jennings 


THE  National  Automobile  Chamber  of  Com- 
merce recently  issued  an  estimate  of  the  own- 
ership of  automobiles  which  indicates  that  33 
per  cent  of  the  cars  are  owned  in  the  towns  of  less 
than  1000  inhabitants  and  22  per  cent  in  towns  of 
1000  to  5000.  This,  of  course,  represents  a  large  per- 
centage of  farm  ownership. 

Coincident  with  this  comes  a  report  from  the 
Southwest  that  cites  many  instances  like  this: 

A  Texarkana  distributor,  representing  a  good 
medium  priced  car,  had  18  dealers  in  2(j  counties 
a  year  ago  and  only  three  have  survived. 

A  Little  Rock  distributor  for  one  of  the  lead- 
ing cars  has  lost  three  of  his  five  smaller  city 
dealers. 

If  these  two  instances  indicate  anything  like  a  gen- 
eral fatality  among  small  town  dealers  it  is  pertinent 
to  ask  who  is  going  to  sell  the  cars  in  the  small  cities. 
Still  more  pertinent  might  be  the  question  as  to 
who  is  going  to  service  and  supply  parts  for  the  cars 
already  sold.  It  seems  that  this  service  question  will 
not  down,  and  any  experienced  automobile  salesman 
will  tell  you,  without  hesitating,  that  unserviced  cars 
are  an  exceedingly  strong  sales  resistant. 

Still  another  complaint  is  frequently  heard  from 
the  West.  It  is  that  many  companies  are  inclined 
to  treat  the  small  town  dealership  as  a  good  deal  of 
a  joke.    For  instance : 

Numerous  cases  are  reported  where  a  local  banker 


has  been  named  as  dealer  for  a  certain  car.  This 
banker  wanted  a  car  for  himself  and  one  for  each  of 
his  several  friends.  He  gets  himself  named  as  the 
dealer,  gets  the  dealer  discount  on  the  wanted  number 
of  cars,  sells  them  to  his  friends  at  a  very  mild  profit 
and  then  shuts  up  shop  as  a  dealer. 

The  result  is  that  within  a  comparatively  short 
time  these  cars  become  orphans  and  will  not  take  the 
road  when  they  are  wanted.  As  a  result,  the  owners 
and  their  neighbors  place  the  blame  entirely  upon  the 
manufacturer,  for,  of  course,  their  profit-evading 
stunt  was  not  bad  business  in  their  eyes.  The  matter 
of  business  ethics  does  not  appeal  to  them. 

Now,  really,  is  it  not  right  and  just  that  the  manu- 
facturer should  take  the  blame  for  oversight  of  decent 
business  methods? 

It  is  not  by  any  means  a  new  statement  that  a  man- 
ufacturer will: 

Spend  a  lot  of  money  getting  a  proper  design 
of  the  article  that  he  is  to  manufacture,  then 
spend  a  lot  more  money  perfecting  the  best 
method  of  making  this  article  and  then 

Dump  it  on  the  market  without  any  study  of 
the  market  or. 

Without  any  definite  policy  of  marketing  it. 

Only  such  foolishness  as  this  can  explain  some  of 
the  stunts  similar  to  that  of  letting  a  banker  supply 
himself  and  friends  with  cars  at  dealer  rates. 

There  has  been,  is  and  will  be  for  all  time  to  come 
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more  or  less  academic  discussion  as  to  who  is  to  blame 
for  the  disastrous  experiences  of  small  merchants,  not 
only  in  automotive  products,  but  in  other  lines. 

This  discussion  is  practically  useless  if  one  will  take 
time  to  consider  only  briefly  the  broad  justice  that  should 
govern  business.  It  is  an  axiom  that  none  can  success- 
fully dispute  that: 

A  business  contract  is  helpful  only  in  that  it  bene- 
fits both  parties  to  the  contract. 

Certainly  no  manufacturer  of  automotive  products  can 
afford  to  go  about  the  country  establishing  dealers  in 
small  (or  large,  for  that  matter)  towns  who  cannot  make 
a  living  and  who,  after  they  have  made  a  few  sales,  will 
go  broke  and  leave  this  equipment  standing  in  sheds 
just  like  so  much  junk.  Automotive  equipment  is  much 
too  valuable  to  be  deserted  when  the  first  accident  hap- 
pens to  some  minor  part — and  yet  the  country  is  spotted 
with  just  such  junk  piles. 

It  is  plainly  the  duty  of  the  manufacturer  to  insure 
that  his  dealer  can  and  will  make  a  living.  If  the  indi- 
vidual established  in  trade  is  found  to  be  lacking  in  the 
qualities  necessary  to  conduct  such  a  business,  then  an- 
other   individual    should    be 


substituted,  but  the  busi- 
ness should  go  on  and  make 
a  profit  for  the  person  in 
charge. 

It  has  been  a  mistake  to 
insist  upon  exclusive  repre- 
sentation down  to  the  point 
that  this  has  been  the  prac- 
tice. If  the  community  will 
not  buy  enough  Sennett  cars 
to  make  a  living  for  the 
dealer,  then  let  him  add  the 
Rolls-Royce  or  some  other 
caf  for  a  side  line,  but  insist 
that  he  provide  adequate 
service  for  the  number  of 
cars  in  his  vicinity. 

It  is  a  fact  to-day  that  a 
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22% 


16% 


IN  TOW  "IS 

1000 

5000 

50,000 

IN  CITIES 

TO  5000 

TO  50,000 

TO  500.000 

OF  500,000 

OR.  OVER 

Analysis  of  present  ownership  of  registered  au- 
tomotive vehicles  published  by  National  Automo- 
bile Chamber  of  Commerce,  based  on  a  survey 
made  by  J.  M.  Gutni,  president  of  U.  S.  Tire  Co. 


number  of  car  manufacturers  will  establish  a  dealer  in  a 
more  or  less  isolated  community  and  not  talk  to  him  about 
parts  until  after  he  has  sold  several  cars.  It  is  quite  likely 
that  this  man,  especially  if  he  is  a  novice,  as  so  many 
dealers  have  been  at  the  time  they  first  signed  dealer  con- 
tracts, will  not  have  thought  of  the  necessary  investment 
in  parts,  at  least  he  will  have  no  idea  as  to  how  much  parts 
cost  in  sufficient  number  to  safeguard  his  cars. 

It  is  fortunate  that  this  method  of  establishing  dealers 
is  less  frequent  than  formerly,  but  it  has  not  disap- 
peared, nor  will  it  disappear  as  long  as  there  are  adven- 
turers in  the  vehicle  manufacturing  field,  nor  as  long  as 
manufacturers  put  all  of  their  attention  onto  the  design- 
ing and  production  of  cars,  and  consider  the  marketing 
incidental. 

To-day  many  men  are  made  factory  sales  managers 
because  they  have  been  successful  individual  salesmen. 
That  is  not  the  test. 

Perhaps  they  sold  successfully,  so  far  as  total  sales 
were  concerned,  but  sold  wrong  so  far  as  future  was  con- 
cerned. Time  was  when  salesmen  changed  employers 
very  often.  In  many  cases  it  was  because  they  had  worn 
out  their  welcome.  In  some  cases  these  very  men  have 
used  their  long  list  of  former  employers  and  their  total 
sales  in  short  periods  with  each  as  the  means  of  getting 
a  factory  job,  when,  in  fact,  that  record  was  the  very 
reason  they  should  never  have  had  an  opportunity  to 
get  an  executive  sales  job  or  any  other  kind  of  a  sell- 
ing job. 


There  is  no  valid  reason  why  almost  any  hamlet  in  the 
United  States  should  not  support  a  progressive,  intelli- 
gent automotive  dealer — provided  he  combines  the  sell- 
ing of  differently  priced  cars  with  service  and  accessory 
selling.  Why  not  add  the  motorcycle  to  his  list  of  prod- 
ucts for  sale?  Some  time  ago  a  motorcycle  concern  did 
seek  to  interest  small  town  dealers  in  cycles,  but  event- 
ually they  gave  it  up.  The  dealers  had  no  special  en- 
couragement to  round  out  their  line;  if  anything,  the 
car  influence  was  against  their  branching  out.  If  the 
car  influence  had  been  otherwise,  the  motorcycle  manu- 
facturers would  probably  have  succeeded. 

It  appears  to  have  been  a  mistake  to  have  encouraged 
the  small  town  dealer  to  undertake  the  sale  of  trucks. 
He  can  sell  the  delivery  wagon  type — which  is  much  like 
passenger  car  sales — all  right,  but  when  it  comes  to  the 
slow-moving  vehicles  he  does  not  seem  to  have  been  able 
to  measure  up.    He  has  not  been  able  to  analyze  his  cus- 
tomer's need  for  transportation,  which  must  be  the  key- 
note of  successful  truck  selling.     Besides,   until   truck 
transportation  is  better  understood,  a  small  community 
cannot  absorb  enough  trucks  to  support  an  active  dealer. 
As  to  tractors,  the  evidence  is  very  spotted.    It  seems 
to  be  a  case  of  individuality 
rather  than  of  location,  pre- 
vious experience  or  environ- 
ment.    Some  small  town  au- 
tomotive dealers  sell  tractors 
like    the    country    merchant 
buys  eggs;  they  just  natu- 
rally understand  the  tractor 
problem.       These     men,     of 
course,   are   successful    even 
if  they  only  sell  a  few  trac- 
tors a  year,  because  they  es- 
timate   the    possibilities    of 
their  communities  fairly  ac- 
curately,   make    money    on 
each  vehicle  and  then  make 
service  an  asset  rather  than 
a   liability. 

There  is  a  very  great  dif- 
ference in  the  attitude  of  elements  of  the  automotive  per- 
sonnel toward  their  business  representatives.  During  the 
last  winter  J.  D.  Dort  made  the  dealer  circuit  and  met 
and  talked  with  every  dealer  who  wanted  to  talk  to  him. 
The  comment  that  this  action  caused  is  evidence  of  the 
unusual  character  of  such  a  course.  In  contrast  we  will 
here  print  some  comment  that  originated  in  the  sales 
department  of  an  automobile  manufacturing  company.  It 
is  self-explanatory: 

To  quote  a  specific  instance — a  certain  dealer  in 
a  given  locality  writes  to  the  sales  manager  of  one 
of  the  large  corporations,  complaining  about  his  low 
car  discount,  stating  that  he  discussed  this  at  length 
with  his  distributor,  but  in  vain,  and  now  appeals 
to  the  factory  for  a  fair  deal. 

The  sales  manager  never  sees  this  letter. 

It  is  sorted  out  in  the  morning  by  one  of  the  lesser 
mail  clerks,  who  passes  it  on  to  one  of  the  zone  cor- 
respondents, and  he,  in  turn,  forwards  it  to  the  field 
man,  who  is  requested  to  look  into  this  matter  at 
his  convenience. 

Sometimes  the  correspondent  acknowledges  the 
dealer's  letter.  Other  times  he  does  not  think  it  is 
worth  while,  depending  largely  on  his  mental  atti- 
tude at  the  time  the  letter  is  placed  on  his  desk. 

The  field  man  places  the  letter  from  the  zone  cor- 
respondent in  one  of  his  many  folders  and  if  he  is 
a  systematic  and  aggressive  sort  of  a  fellow  he  so 
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arranges  his  files  that  this  letter  will  come  to  his 
attention  upon  his  next  visit  to  the  distributor's 
place  of  business,  which  may  be  within  two  weeks  or 
two  months. 

When  he  finally  arrives  at  the  point  of  discussing 
this  with  the  distributor  the  subject  has  grown  cold, 
and  at  the  very  best  all  he  can  hope  to  get  from  the 
distributor  is  that  the  dealer  is  only  a  small  town 
fellow,  not  worthy  of  any  particular  investigation. 

In  other  words,  the  field  man  gets  the  distributor's 
side  of  the  story  and  the  matter  is  dropped  there. 
He  reports  to  the  factory  accordingly. 

But  what  about  this  poor  little  dealer  out  in  the 
"sticks"  who  probably  doesn't  write  more  than  two 
or  three  letters  a  week  and  has  been  waiting  anx- 
iously for  some  word  from  the  manufacturer  that 
would  make  him  feel  he  was  really  worth  while  in 
the  organization.  Days,  weeks,  finally  a  month 
passes  without  even  an  acknowledgment. 

How   would   you    feel    if   you    were   that   dealer? 
Draw  your  own  conclusions.     Further  elucidation  is 
unnecessary. 
The  man  who  contributed  this  illuminating  informa- 
tion was  presenting  the  idea  that  this  system  did  not 
prevail  at  the  Elgin  Motor  Car  Corp.  and  we  are  glad 
that  it  does  not.    It  is  not  good  business,  but  it  is  exact- 
ly what  does  prevail  wherever  an  attempt  is  made  to  or- 
ganize a  system  to  function  in  matters  where  only  the 
spirit  behind  the  action  can  adjust  the  situation. 

This  is  merely  one  of  many  phases  of  the  situation 
that  could  be  brought  to  bear  to  explain  why  the  small 
dealer  is  not  up  and  going. 

Here  is  another  contribution.  This  is  from  a  man 
who  has  made  a  study  of  selling.     He  writes: 

One  of  the  mistakes  frequently  made  by  manufac- 
turers is  to  assume  that  they  know  all  there  is  to 
know  about  the  business.     Recently   a  well-known 


truck  manufacturer  held  a  conference  of  dealers 
and  told  them  how  the  merchandising  effort  was  to 
be  carried  out  during  the  coming  year. 

One  of  the  older  dealers  was  then  called  upon  to 
express  his  views  on  the  subject.  This  man,  who 
had  been  in  the  automobile  business  for  nearly 
twenty  years,  and  knew  something  of  both  manu- 
facturing and  retail  selling  ends,  began  by  saying 
that  he  objected  being  told  exactly  how  to  do  every- 
thing by  someone  who  perhaps  did  not  know  as  much 
about  the  business  as  he  himself  did. 

The  manufacturer  can,  of  course,  be  a  great  help 
to  the  dealer  in  many  ways;  he  can  assist  him  in  his 
merchandising  efforts;  he  can  offer  helpful  suggestions. 
But  he  cannot  always  assume  that  the  dealer  is  a  novice 
in  merchandising  methods  and  practice.  It  is  undoubt- 
edly true  that  many  dealers  to-day  hold  a  really  big  con- 
ception of  the  automobile  industry  and  are  impressing 
their  capabilities  and  their  industry  upon  their  respective 
communities  in  a  very  favorable  light. 

One  really  constructive  piece  of  work  was  accom- 
plished a  few  years  ago  by  a  distributor  who  had  some 
southern  states  in  his  territory.  He  found  that  this  ter- 
ritory had  not  been  educated  to  pay  the  price  for  a  car 
that  his  vehicle  must  sell  for.  So  he  decided  to  feed  that 
territory  on  used  cars. 

He  arranged  his  own  repair  shop  to  turn  out  over- 
hauled cars  and  these  he  shipped  into  this  territory. 
They  were  sold  with  certain  guarantees  and  in  opposi- 
t;on  to  cars  of  considerably  less  value  as  new  cars. 
This  trade  thrived  and  had  the  advantage  of  clearing 
the  distributor's  best  new  car  territory  of  used  car  prob- 
lems. 

After  two  or  three  years  of  this  work  this  southern 
territory  developed  into  a  fine  new  car  territory.  Of 
course  a  distributor  who  would  do  this  sort  of  a  thing 
encouraged  proper  service. 


A  New  Test  for  Motor  Fuels 


IN  Europe  considerable  use  is  now  made  of  blended  fuels 
comprising  members  of  the  paraffin  group  (pentane, 
hexane,  heptane,  octane  and  nonane)  on  the  one  hand,  and 
members  of  the  benzene  group  (benzol,  toluol,  xylol)  on 
the  other.  When  buying  such  fuels  in  large  quantities  it 
is,  of  course,  desirable  to  have  some  means  of  checking  the 
composition  of  the  fuel,  especially  as  to  the  proportion  of 
these  two  groups  of  components.  This  can  be  done 'by 
means  of  a  refractometer,  as  the  paraffin  series  has  a 
higher  refractive  index  than  the  benzene  series.  The  Abbe 
refractometer,  made  by  Adam  Hilger,  Ltd.,  is  specially  rec- 
ommended for  this  purpose.  The  refractive  indices  of 
liquids  give  valuable  information  concerning  the  purity  of 
oils  and  other  substances,  and  the  strength  of  aqueous, 
alcoholic,  ethereal,  and  other  solutions.  Mixtures  of  two 
liquids  are  also  readily  analyzed  by  the  use  of  the  refrac- 
tometer. 

While  determining  the  refractive  index,  another  phys- 
ical property,  the  dispersion,  is  obtained  at  the  same  time. 
Only  one  or  two  drops  of  liquid  are  required.  So  thin  is 
the  film  of  liquid  employed  that  turbid  and  highly  colored 
liquids,  notwithstanding  their  absorption  of  light,  can  be 
investigated.  Wherever  the  proportion  of  solvent  to  sub- 
stance dissolved  is  often  required  to  be  known,  a  refrac- 
tometer affords  the  quickest  means  of  obtaining  the  infor- 
mation. 

Measurements  can  be  made  using  either  daylight  or  arti- 
ficial light,  and  the  refractive  index  is  read  directly  on  the 


scale.  Dispersions  are  obtained  by  reference  to  a  printed 
table.  The  liquid  to  be  investigated  is  enclosed  as  a  film 
between  two  prisms  of  dense  flint  glass.  The  upper  prism 
has  a  polished  face  in  contact  with  the  liquid,  and  it  is  the 
ray  which  grazes  this  face  which  is  utilized  in  making 
measurements.  Each  prism  is  enclosed  in  a  hollow  jacket 
through  which  water  at  constant  temperature  can  be  circu- 
lated. The  interior  faces  of  the  water  jackets  are  gilded  to 
prevent  corrosion.  The  use  of  daylight  is  made  possible  by 
employing  a  compensator  to  neutralize  the  dispersion  of 
the  liquid  and  thus  to  give  an  achromatic  field.  The  com- 
pensator consists  of  two  direct  vision  prisms,  which  are 
rotated  at  equal  rates  in  opposite  directions  by  turning  a 
milled  head,  and  together  form  a  system  of  variable  dis- 
persion. The  compensator  is  provided  with  a  scale,  read- 
ings on  which  give  dispersions  by  reference  to  printed 
tables  provided  with  the  instrument. 

To  make  a  measurement,  a  drop  of  the  liquid  to  be  in- 
vestigated is  introduced  between  the  prisms.  On  looking 
through  the  eye-piece  and  moving  the  index,  a  dark 
shadow  with  a  sharply  defined  edge  comes  into  the  field 
of  view.  This  edge  is  brought  onto  the  cross  lines  in  the 
eye-piece  and  the  corresponding  refractive  index  read  off 
on  the  divided  scale.  A  test  piece  of  glass,  on  which  is 
engraved  its  refractive  index,  is  supplied  with  the  instru- 
ment, for  the  purpose  of  checking  the  setting,  and  simple 
means  are  provided  for  correcting  the  setting  should  it 
become  necessary. 
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New  British  Bus  Chassis  Is  Equipped 
With  Body  Seating  54  Passengers 

New  type  will  supersede  model  "K"  heretofore  described  in  these  col- 
umns, and  will  accommodate  8  more  passengers.  Since  the  crew  and  the 
fuel  consumed  per  mile  are  the  same  as  that  of  earlier  type  the  margin 
of  profit  is  greater.  Changes  in  construction  include  use  of  larger 
wheels  and  a  single  plate  instead  of  multiple  disk  clutch.  Half  elliptic 
front  and  rear  springs  are  supplemented  with  volute  springs. 

By  M.  W.  Bourdon 


PRACTICALLY  the  whole  of  the  fleet  of  London 
buses  now  in  use  will  eventually  be  superseded  by 
a  new  model  known  as  "S"  type,  which  has  a  longer 
wheel-base,  larger  engine  and  a  double-deck  body  seat- 
ing 54  passengers.  This  new  model  has  been  running 
almost  unnoticed  on  the  London  streets  for  the  past  few 
months,  fifteen  experimental  chassis  and  bodies  (with 
57  seats  in  these  first  few  examples)  having  been  com- 
pleted early  last  autumn.  The  first  batch  of  production 
chassis  is  now  in  hand,  and  the  last  fifty  of  the  preced- 
ing type  are  being 
finished  off,  making 
1000  to  be  com- 
pleted in  all. 

It  will  be  re- 
called that  in  Au- 
tomotive Indus- 
tries of  Aug.  12 
and  19,  1920,  there 
were  given  partic- 
u  1  a  r  s  concerning 
the  "K"  type  chas- 
sis and  body  which 
at  that  time  repre- 
s  e  n  t  e  d  the  last 
word  in  London 
bus  construction 
and  had  a  seating 
capacity  for  46 
passengers,  as  com- 
pared with  34  of 
the  pre-war  "B" 
type  bus.  The  lat- 
est increase  in  size  and  passenger  accommodation  has  been 
made  possible  by  a  relaxation  of  the  regulations  laid  down 
by  the  Metropolitan  police,  this  variation  being  made  at 
the  instance  of  the  new  Ministry  of  Transport. 

The  "K"  type  (1920  model)  chassis  represented  an 
endeavor  to  fulfil  the  stringent  requirements  of  the  po- 
lice authorities  in  regard  to  weight,  simultaneously 
increasing  the  passenger  capacity,  but  in  endeavoring  to 
comply  with  these  requirements  it  was  necesvsary  to  cut 
down  chassis  weight  to  an  extent  which,  it  must  be  ad- 
mitted, rendered  the  chassis  less  reliable  and  durable 
than  might  otherwise  have  been  the  case.  In  the  new 
"S"  type  the  designers  have  been  given  more  latitude, 
and  in  respect  to  both  unladen  and  laden  weights  the  old 
standards  have  been  exceeded.    Thus,  not  only  has  still 


Side  vieiv  of  the  next)  54,-seated  London  bus,  known  as  the  "S"  type 


greater  accommodation  been  provided,  but  chassis  de- 
tails have  been  strengthened  and,  incidentally,  the  size 
of  the  road  wheels  has  been  increased. 

A  four-cylinder  engine  is  used.  It  has  a  bore  and 
stroke  of  108  x  140  mm.,  approximately  4%  x  5%  in.  as 
against  "K"  type,  100  x  140  mm.  The  new  S  type  engine 
develops  34  hp.  at  1,000  r.p.m.  The  L  head  cylinders  are 
in  pairs  on  an  aluminum  crankcase,  while  the  valves  on 
the  left  are  inclosed.  The  "K"  type  were  not  inclosed. 
The  engine  as  a  whole  is  suspended  by  means  of  four 

bolts  from  a  pair 
of  H  section  drop 
forgings  resting 
on  brackets  secured 
to  the  side  mem- 
bers of  the  flitch 
plate  frame.  In 
general  construc- 
tion the  latter  is 
unchanged,  but,  al- 
though the  overall 
width  of  its  mem- 
bers remains  as  be- 
fore, the  steel 
plates  are  now  3/16 
in.  thick  as  com- 
pared with  5/32 
in.;  they  are  also  2 
in.  deeper  midway 
between  the  wheels 
and  are  slightly  in- 
set at  the  front  to 
give  the  necessary 
steering  lock.  The  top  of  the  frame  members  is  3  in. 
higher  off  the  ground,  this  being  mainly  due  to  the  use  of 
wheels  of  1050  mm.  (42  in.)  diameter  in  place  of  those  of 
920  mm.  (37  in.)  diameter  on  the  "K"  type. 

Reverting  to  the  engine,  this  has  hollow  crankpins,  a 
feature  which  is  not,  however,  made  use  of  to  provide 
hollow-shaft  lubrication,  for  the  latter  is  on  the  circu- 
lating splash  system  with  direct  leads  to  the  three 
crankshaft  bearings.  A  separate  lead  is  also  taken  to 
a  point  over  the  timing  chain,  which  is  rendered  adjust- 
able by  mounting  the  magneto  on  a  slotted  bracket  be- 
hind the  timing  case  on  the  left  side  and  this  providing 
means  to  take  up  slack.  In  addition  to  the  driving 
sprocket  at  the  front  end  of  the  crankshaft  there  is  a 
worm  wheel  engaging  below  it  a  worm  gear  on  a  trans- 
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Upper  deck  with  seats  for  28  outside. pas- 
sengers on  the  new  "S"  type  London  om- 
nibus 

verse  shaft.  This  drives  through  a  flexible  coupling,  the 
lighting  dynamo  which  supplies  current  for  interior  and 
exterior  illumination. 

The  grouping  of  the  engine  accessories  and  valves  is 
entirely  on  the  left  side  of  the  engine,  so  as  to  make 
these  accessible  upon  raising  that  side  of  the  hood,  for, 
as  in  the  "K"  type  bus,  the  driver's  position  is  slightly 
above  and  alongside  the  engine  on  the  right.  Thus  we 
find  the  exhaust  manifold  carried  higher  than  the  inlet 
branch  on  the  left.  The  two  are  separate  units  and  the 
inlet  branch  is  completely  water  jacketed  almost  down 
to  the  carbureter  flange.  The  carbureter  is  a  Zenith 
without  hot  air  supply,  the  jacketing  of  the  branch  be- 
ing alone  depended  upon  for  vaporization  of  the  fuel. 
Oil  filler  and  oil  level  rod  are  also  on  the  left.  The  mag- 
neto is  entirely  inclosed  by  a  cast  aluminum  cover,  which 
not  only  protects  the  magneto  from  water,  but  prevents 
the  driver  from  tampering  with  it.  The  magneto  has 
fixed  timing;  a  throttle  governor  is  not  provided,  but  a 
slow  running  stop  for  the  throttle  pedal  is  fitted  on  the 
back  face  of  the  dashboard. 

Oil  is  circulated  by  a  pump  driven  by  helical  gearing 
from  the  camshaft,  which  is  carried  on  three  plain  bear- 
ings and  operates  the  slightly  inclined  valves  through 
roller  ended  tappets  of  1  1/16  in.  diameter,  drilled 
throughout  practically  the  whole  of  their  length  to  an 
internal  diameter  of  %  in. 

A  point  worthy  of  note  is  the  position  of  the  spark 
plugs  in  the  cylinder  heads;  they  are  not  screwed  as 
usual  into  the  castellated  valve  caps,  but  directly 
through  the  cylinder  head  toward  the  center  of  the  bore, 
where  they  are  in  a  better  position  for  firing  the  charge 
and  more  intimately  water-cooled.  Four-bolt  plain  bear- 
ing big-ends  are  used  on  the  2%  in.  diameter  crank  pins. 
Dippers  are  formed  integrally  with  the  big-end  caps, 
but  adjustment  is  provided  for  the  troughs  by  holding 
each  one,  at  its  right  hand  extremity,  down  to  a  compres- 
sion spring  by  a  bolt.  The  H  section  connecting  rods 
have  300  mm.  centers,  the  upper  end  of  each  being  split 
and  provided  with  a  pinch  bolt  to  secure  the  hollow  pis- 
ton pin.  The  latter  oscillates  within  unusually  large 
bosses  in  the  aluminum  pistons,  the  dimensions  of  these 
bosses  being  such  as  to  allow  of  their  being  bored  out 
when  worn  after  considerable  U3e  for  the  insertion  of 
phosphor  bronze  bushe3. 


View  looking  forward  inside  "S"  type  bus, 

showing  seating  arrangement  in  the  54-pas- 

senger  body 

There  is  nothing  remarkable  in  the  design  of  the  pis- 
tons, the  axially  split  skir^with  internal  ring  having 
been  discarded  in  favor  of  a  plain  straight-side  design. 
Three  compression  rings  are  fitted,  with  the  land  below 
the  bottom  one  reduced  in  diameter  so  that  this  lower 
ring  can  form  a  scraper  returning  oil  to  the  interior 
through  small  holes  drilled  radially.  There  is  a  second 
scraper  ring  in  the  skirt.  No  difficulty  has  been  experi- 
enced with  the  use  of  aluminum  for  these  heavy  duty 
engines,  and  it  is  asserted  that  even  with  0.003-in.  clear- 
ance there  is  neither  piston  slap  when  cold  nor  a  ten- 
dency to  seize  when  the  engine  is  hot — and  it  may  be 
mentioned  that  these  engines  are  more  often  than  not 
running  with  the  cooling  water  at  approximately  boil- 
ing point.  In  the  latter  connection  it  may  be  said  that 
the  V-shaped  leather  link  belt  driving  the  fan  is  kept 
under  tension  automatically  by  means  of  a  loose  front 
flange  on  the  driven  pulley,  a  volute  spring  keeping  it 
constantly  pressed  toward  the  belt  and  the  rear  flange, 
an  arrangement  which  has  been  found  to  be  entirely  sat- 
isfactory. 

Water  circulation  is  by  a  pump  located  on  the  front 
of  the  cylinder  casting,  its  shaft  being  a  continuation  of 
that  on  which  the  driven  fan  pulley  is  mounted;  thus 
the  pump  is  belt  driven.  No  underpan  is  fitted  when 
the  engine  is  assembled  in  the  frame.  Oil  dripping  is 
prevented  by  a  trough  which  passes  completely  around 
the  detachable  aluminum  sump,  an  arrangement  which 
is  also  used  in  the  case  of  the  gearset. 

In  the  "K"  type  chassis,  which  the  "S"  type  super- 
sedes, a  multiple  disk  clutch  is  used,  but  in  the  new 
model  a  single  plate  pattern  has  been  adopted.  This 
has  its  central  steel  plate  bolted  to  a  flange  on  the  clutch 
coupling  shaft.  At  the  friction  surfaces  the  driven 
plate  is  reduced  in  thickness,  the  object  being,  of  course, 
to  reduce  inertia  as  much  as  possible.  Eight  adjustable 
springs  are  used  to  clamp  the  driven  plate  between  the 
fabric  surfaces  riveted  to  the  rear  cover  and  floating 
plate  respectively.  Four  multiplying  levers  serve  for 
disengagement  purposes,  but  take  no  thrust  from  the 
spring  when  the  clutch  is  engaged. 

Lubrication  of  the  clutch  coupling  shaft  is  accom- 
plished by  oil  periodically  fed  by  hand  through  a  tube 
and  cup,  the  latter  being  made  readily  accessible  by 
passing  through  the  pressed  steel  rear  dust  cover  which 
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Cross  section  through  engine 


incloses    the    springs    and    multiplying    levers.      The 
thrust  collar  acted  upon  by  the  clutch  fork  floats  on 
the  rear  extension  of  the  back  plate  and  is  prevented 
from  rotating  by  means  of  a  link  carried  to  the  frame, 
a  combined  journal  and  thrust  ball-bearing  being  pro- 
vided to  take  the  end  thrust  of  disengagement.     The 
flywheel  appears  to  be  unusually  light  in  weight  at 
its  rim,  considering  that  the  engine  is  designed  to  run 
normally  at  1200  r.p.m.,  but  with  a  diameter  of  ap- 
proximately 21  in.,  it  seems  to  serve  its  purpose  effec- 
tively.   The  clutch  as  a  unit  can  be  detached  from  the 
flywheel  with  the  springs  retained  under  compression. 
The  gearset   casing   is   separately   mounted   in   the 
frame,    being   hung   by   three   bolts    from   a   pair   of 
flitch    plate    cross    members.       Between    it    and    the 
clutch  is  a  coupling  shaft  at  pres- 
ent fitted  with  flexible  joints  hav- 
ing steel  disks,  but  these  are  to  be 
displaced    in   the   production    chas- 
sis by  fabric  disks,  trouble  having 
been  experienced  through  the  steel 
plates  cutting  into  and  tending  to 
shear  off  the  bolts  holding  them  to 
the  star  pieces. 

Like  the  engine,  the  gearset  is 
slightly  inclined  rearwardly  so  as 
to  provide  a  straight-line  transmis- 
sion when  the  bus  is  loaded.  There 
are  three  forward  speeds  with  se- 
lector change.  The  indirect  ratios, 
with  the  exception  of  the  reverse, 
are  obtained  by  silent  type  chains, 
there  being  three  of  these,  one  from  the  primary  shaft 
to  the  layshaft  and  the  others  for  the  second  and  third 
ratios.  For  the  indirect  drives  sliding  sleeves  on  the 
driven  shaft  engage  with  internal  teeth  formed  within 
the  hubs  of  the  driven  sprockets  and  within  a  rearward 
extension  of  the  primary  chain  sprocket  for  the  direct 
drive.  Ball  bearings  are  used  throughout,  including 
double  rows  for  the  pilot  bearing  and  for  the  driven 
sprockets,  the  latter,  of  course,  rotating  idly  when  they 
are  not  taking  the  drive.  The  chains  in  each  case  are 
2%  in.  wide.  The  shafts  have  5%-in.  centers  and  lie  in 
the  same  horizontal  plane;  the  casing,  of  cast  aluminum, 
has  an  oil  level  inspection  and  filling  hole  in  the  center 
of  the  overall  lid. 

From  the  rear  end  of  the  driven   shaft  the  drive  is 
taken   by  a  ball-bearing  star  or  cross-pin  type  of  uni- 
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versal  joint  to  the  tubular  propeller  shaft,  which  has  a 
similar  type  of  joint  at  the  rear  connecting  it  to  the 
worm  shaft  below  the  rear  axle.  Sliding  movement  is 
permitted  at  both  ends  of  the  shaft  on  the  splines  of 
the  solid  extensions. 

A  straight  worm  is  used,  the  gearing  giving  a  ratio  of 
9.3  to  1  as  compared  with  8.25  to  1  in  the  case  of  the 
"K"  type  chassis. 

Although  the  rear  axle  construction  follows 
generally  the  lines  of  the  preceding  model,  it  has 
been  very  considerably  strengthened  throughout, 
and,  while  the  previous  model  had 
conical  roller  bearings  for  the  differ- 
ential casing  and  wheels,  the  "S" 
type  has  straight  rollers  with  ball 
thrusts  at  each  side  of  the  differen- 
tial and  plain  thrust  washers  for  the 
hubs.  The  worm  shaft  also  is 
mounted  on  straight  roller  bearings 
with  ball  thrusts.  The  axle  center  is 
a  unit  steel  casting  with  webs  on  the 
horizontal  and  vertical  center  lines. 
It  has  its  extension  tubes  pressed 
directly  into  the  center,  with  a  tie 
rod  below  mounted  at  each  end  on 
eccentri.-  pins  for  maintaining  the 
tension. 

A  special  feature  is  the  triangu- 
lated steel  plate  torque  member, 
which  is  bolted  to  the  front  of  the 
axle  center;  a  forward  extension  is 
suspended  between  bronze  blocks 
in  which  it  can  slide  fore  and  aft  or 
partially  rotate,  these  blocks  being 
supported  above  and  below  by  rubber 
buffers  in  the  supporting  bracket. 
The  plate  is  of  spring  steel,  and  the 
sliding  motion  permitted  in  its  an- 
chorage and  the  lateral  "give"  of  the 

plate  allow  for  axle  movement  due   to  equal  or   unequal 
spring  deflection. 

The  rear  axle  casing  has  an  overall  cover  plate,  the 
removal  of  which  allows  the  worm  wheel  and  differen- 
tial to  be  lifted  clear  after  the  driving  shafts  have  been 


Rear  axle  end,  spring  and  cast  steel  wheel 

withdrawn.  The  latter  have  splined  outer  ends  engaging 
with  the  hub  caps  which  convey  the  drive  to  the  wheel 
hubs,  the  latter,  as  already  mentioned,  being  mounted  on 
widely  spaced  (7-in.  centers)  straight  roller  bearings 
of  which  the  rollers  are  %  in.  in  diameter.     Both  sets  of 
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Front  axle  end  and  front  wheel 

brakes  apply  within  concentric  drums  on  the  rear  wheels, 
the  latter  being  of  the  cast-steel  web-spoked  type  with 
twin  solid  tires  each  of  120  mm.  cross  section.  The 
brake  shoes  are  faced  with  fabric,  the  outer  sets  being 
pedal  applied;  the  inner  drum  has  a  diameter  of  13%  in. 
and  the  outer  18  in.,  the  width  of  the  friction  surfaces 
being  27/8  and  2%  in.  respectively. 

One  of  the  most  interesting  features  of  the  chassis  is 
the  spring  suspension.  Half-elliptic  laminated  springs 
are  used  fore  and  aft,  but  supplementing  these  to  take  an 
increasing  proportion  of  the  load  as  the  bus  fills  up 
with  passengers  is  a  series  of  volute  springs  backed  by 
brackets  above  them  attached  to  the  frame;  the  springs 
at  their  lower  ends  encircle  studs  or  bosses  projecting 
upward  from  the  center  clamping  plates  of  the  lami- 
nated springs.  Each  supplementary  unit  consists  of  two 
volute  springs,  but  the  first  of  these  is  merely  a  buffer 
spring  for  the  second,  serving  to  keep  the  latter  always 
in  firm  contact  with  the  axle  so  that  it  cannot  lift  away 
from  the  central  stud.  The  main  volute  spring  varies 
both  as  to  section  and  width  of  the  strip  of  which  it  is 
formed  and  it  is  in  the  "grading"  of  the  spring  in  these 
respects  that  the  main  advantage  of  the  arrangement  is 
derived.  Provision  for  introducing  lubricant  occasion- 
ally to  prevent  squeaking  occurring  due  to  the  frictional 
contact  between  the  coils  is  made  by  a  swing  lid  sur- 
mounting the  bracket  attached  to  the  frame. 

In  regard  to  the  laminated  springs  themselves,  the 
second  main  leaf  is  continued  so'as  partially  to  encircle 
the  eyes  of  the  upper  one  at  each  end,  while  the  center 
of  each  leaf  is  "pipped"  to  lock  it  in  relation  to  the 
others  and  prevent  end  movement  on  the  axle. 

The  front  axle  is  an  H  section  drop  forging  of  3  per 
cent  nickel  steel.  Plain  bushes  and  a  plain  thrust  ring 
are  used  for  the  swivel  pins,  the  latter  being  tapered 
where  they  pass  through  the  ends  of  the  main  axle  and 
drilled  for  lubrication  of  upper  and  lower  bearings  from 
the  grease  cup  at  the  top  end.  The  front  wheels  run  on 
roller  bearings,  which  supersede  the  floating  phosphor 
bronze  bushes  of  the  "K"  type  chassis.     Worm  and   nut 


steering  gear  is  continued,  with  the  lever  shaft  mounted 
on  ball  bearings.  The  wheel  shaft  is  similarly  supported 
with  ball  thrusts  above  and  below  the  thread.  In  the 
"K"  type  chassis  the  steering  link  passed  from  the  steer- 
ing lever  located  on  the  right  to  the  left-hand  wheel 
swivel  lever,  the  motion  then  being  taken  back  to  the 
right-hand  wheel  by  the  coupling  rod;  but  in  the  produc- 
tion model  "S"  type  chassis,  this  arrangement  is  being 
varied  and  the  steering  housing  is  supported  at  the 
front  extremity  of  the  frame  immediately  behind  the 
radiator,  with  a  short  drag  link  running  back  over  the 
axle  to  the  right-hand  swivel  lever,  this  arrangement 
having  been  found  to  give  easier  and  more  precise  steer- 
ing control  than  the  transverse  drag  link. 

In  regard  to  the  bodywork,  this  follows  very  closely 
the  arrangement  and  methods  of  construction  adopted 
for  the  "K"  type  bus,  described  in  detail  with  drawings 
in  Automotive  Industries  of  Aug.  19  last  year.  The 
variations  in  the  seating  arrangement  giving  accommo- 
dation for  11  additional  passengers  in  the  fifteen  experi- 
mental buses  of  the  series  consist  of  (1)  a  transverse 
seat  for  five  passengers  facing  rearward  immediately 
behind  the  driver  within  the  interior,  (2)  two  more  two- 
passenger  transverse  seats  added  inside  after  reducing 
the  longitudinal  seating  capacity  from  six  to  four,  and 
(3)  two  more  two-passenger  seats  outside.  But  the 
rearwardly  facing  seat  has  not  been  found  completely 
satisfactory  and  the  final  decision  is  to  eliminate  it  and 
return  to  the  longitudinal  seats,  each  accommodating  3 
passengers.  Thus,  although  the  intention  all  along  has 
been  a  57-seated  bus,  54  seats  only  will  appear  in  the 
production  model — eight  more  than  in  the  "K"  type  bus. 
The  lengthening  of  the  body  has,  of  course,  necessi- 
tated additional  side  pillars,  but  other  variations  are 
purely  matters  of  detail.  To  relieve  the  body  of  the 
stresses  due  to  overhang  at  the  rear,  the  left-hand  chas- 
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sis  frame  member  is  extended  beyond  the  right-hand 
unit;  the  former  therefore  supports  the  loading  plat- 
form and  staircase,  enabling  the  superstructure  to  be 
appreciably  reduced  in  weight  at  this  point. 

The  running  of  the  fifteen  experimental  buses  during 
the  past  six  months  or  so  has  not  merely  been  for  the 
purpose  of  testing  out  the  chassis,  but  also  to  ascertain 
various  points  of  doubt  in  connection  with  the  running 
of  such  comparatively  large  units ;  for  instance,  whether 
it  is  a  paying  proposition  to  run  a  larger  type,  whether 
the  conductor  could  collect  all  the  fares,  etc. 

Actually,  it  has  been  found  that  the  margin  for  profit 
is  greater  with  the  larger  unit,  and  for  some  reason, 
which  is  as  yet  obscure,  the  fuel  consumption  of  the  57 
seater  has  proved  to  be  almost  exactly  the  same  as  the 
46-seated  bus,  approximately  5.8  mi.  per  gal.  Obviously, 
with  the  wages  of  driver  and  conductor  the  same,  this 
result  cannot  be  viewed  as  other  than  extremely  satis- 
factory. 

As  is  probably  known,  the  vast  majority  of  London 
buses  are  operated  by  the  London  General  Ompibus 
Company,  which  is  one  of  the  units  of  the  combine  hav- 
ing control  also  of  the  Underground  Railways,  but  the 
chassis  manufacturing  concern  is  the  Associated  Equip- 
ment Company,  which  has  a  modern  plant  at  Waltham- 
stow,  London,  E.,  where,  when  in  full  swing  manufactur- 
ing bus  and  truck  chassis,  some  3000  hands  are  em- 
ployed. The  output  at  the  present  time  of  bus  chassis 
alone  has  been  worked  up  to  50  per  week.  The  Resi- 
dent Director  in  charge  of  the  plant  is  H.  Kerr  Thomas, 


who  for  some  ten  years  prior  to  1920  held  a  similar  posi- 
tion with  the  Pierce-Arrow  company. 

All  units — engine,  gearset,  back  axle,  steering,  etc. — 
are  made  in  the  Walthamstow  plant,  for  although  until  a 
year  or  so  ago  engines  were  bought  outside,  the  con- 
clusion was  then  reached  that  it  was  preferable  to  pro- 
duce all  components  under  the  one  roof. 

The  Associated  Equipment  Company  are  also  makers 
of  chassis  for  provincial  buses  and  3  to  4-ton  trucks, 
which  vary  in  certain  details  from  the  bus  chassis;  for 
example,  they  have  pressed  steel  frames  and  4-speed  spur 
pinion  gear-boxes.  Why  the  London  Omnibus  Company 
still  continues  the  flitch  plate  frames  is  not  made  clear, 
and  their  preference  is  the  more  peculiar  because  the 
cost  of  these  is  admittedly  50  per  cent  more  than  that  of 
the  pressed  steel  variety. 

The  following  comparative  dimensions  and  weights  of 
the  three  types  of  London  buses  referred  to  in  the  fore- 
going will  be  of  interest. 


Overall   length    22  ft 

Overall    width     6  ft.   10 

Wheelbase    12ft.  10 

Track    5  ft 

Rear    overhang    ....    7  ft 

Body    length     11  ft 

Weight  of  chassis.  . . 
Weight    of    bus    (un- 
laden)     

Weight  of  bus  (laden, 
54  passengers,  driv- 
er and  '  conductor, 
gasoline  and  water) 


•Driver  behind    engine, 
the  standardized  body. 


Type* 

"K"  Typef 

"S"   Typet 

34 

46 

±57 

.      6  V.  in. 

22  ft      4%  in. 

24  ft.      7      in. 

.   10      in. 

7  ft      1       in. 

7  ft.      1      in. 

.   10%  in. 

14  ft      2%  in. 

14  ft.   11      In. 

.     8      in. 

5  ft.   10      in. 

5  ft.   10      in. 

9%  in] 

6  ft.      8      in. 

7  ft      2%  In. 

13  ft   10*i  in. 

16  ft.      1       in. 

5,590  lb. 

5.150  lb. 

6.500  lb. 

9,000  1b. 

8,400  lb. 

».S001b. 

14,240  1b. 

14,S50  1b. 

18,000  1b. 

tDriver 

alongside    engine. 

±To  be   54    i» 

Front  Axles  for  Tractors 


TWO  sizes  of  front  axles  for 
farm  tractors  have  been  put 
on  tho  market,  one  for  2-3  plow 
tractors  and  the  other  for  3-4 
plow.  The  former  has  a  load 
capacity  limit  of  2000  lb.  and  the 
latter  of  3000  lb.,  the  whole  weight 
at  the  forward  end,  including 
axle  and  wheels,  being  considered. 

In  order  to  permit  vertical 
oscillation  of  the  2xle  it  is  pivoted 
under  the  frame  at  the  center. 
The  axle  center  is  of  the  custom- 
ary I-beam  section,  made  from  a 
0.30-0.40  carbon  one-piece  drop 
forging,  heat  treated,  and  is 
tapered  from  the  yoke  to  the  pivot 
boss  in  the  center.  The  central 
pivot  boss  is  provided  with  a 
hardened  and  ground  steel  bush- 
ing with  a  flange  on  the  aft  side 
to  take-  the  thrust.  The  axle  is 
pushed  almost  entirely  through 
radius  rods  secured  to  it  at 
points  near  each  yoke  and  converging  to  an  axial  point 
some  distance  behind  the  pivot  boss.  The  I-beam  is 
thickened  appreciably  at  the  points  where  the  radius 
rods  are  fastened  in  order  to  resist  nny  stresses  in- 
duced at  those  points.  The  balance  of  the  axle  is  very 
similar  to  standard  motor  truck  axle  construction  with 
the  exception  that  the  camber  is  taken  out  of  the  spindles. 

The  axle  center  at  the  steering  heads  is  bushed  with 
hardened  and  ground  steel  and  the  king  pin  is  of  nickel 
steel  carbonized,  hardened  and  ground,  the  whole  con- 
struction at  this  point  being  inclosed.  The  thrust  is 
taken  on  two  hardened  and  ground  steel  washers  of  large 
area.     The  steering  knuckles  and  steering  arms  are  low 


Shuler  farm 


nickel  chrome  steel  drop  forgings,  heat  treated,  the  steer- 
ing arms  being  bushed  with  steel.  The  cross  rod  is  of 
cold-rolled  steel.  The  rod  ends  are  drop  forgings,  tied  to 
the  arms  with  a  hardened  and  ground  pin.  The  steering 
arm  ball  is  of  3*4  per  cent  nickel  steel,  hardened  and 
ground,  and  may  be  located  on  either  side  of  the  axle  with 
either  the  fore  and  aft  or  cross  type  of  steer.  The  tie 
rod,  however,  is  always  placed  behind  the  axle.  The  wheel 
spindles  are  equipped  with  Timken  roller  bearings. 

The  Shuler  Axle  Mfg.  Co.,  who  build  these  axles,  supply 
wheels  of  their  own  design  also  if  desired,  these  being 
either  a  fabricated  type  of  wheel  or  an  integral  cast 
wheel  of  malleable  iron. 
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A  Device  for  Automatic  Control  of 

Airplanes 

Is  designed  to  relieve  the  pilot  from  fatigue  in  long  flights.  Pendulum, 
usually  employed  in  devices  of  this  character,  is  replaced  by  a  mercury 
column  which,  by  means  of  electric  contacts  controlling  air  valves,  oper- 
ates   ailerons    and    elevator.      Control  equipment  weighs  about  150  lbs. 


IT  is  quite  obvious  that  controlling  an  airplane  con- 
tinuously for  long  periods  of  time  places  a  heavy 
strain  on  the  pilot,  especially  in  a  gusty  atmosphere, 
and  many  attempts  have  been  made  in  the  past  to  render 
airplanes  self-righting  or  provide  them  with  automatic 
stabilizers.  Most  of  these  have  been  based  upon  the  pen- 
dulum principle,  but  these  encounter  the  difficulty  that  in 
describing  a  curve  the  pendulum  is  subject  to  centrifugal 
force  and  tends  to  assume  an  inclined  rather  than  a  ver- 
tical position. 

A  French  aircraft  engineer,  Georges  Aveline,  has  in- 
vented a  rather  ingenious  device  in  which  the  effect  of 
centrifugal  force  is  compensated  for,  and  this  has  recently 
been  fitted  to  a  Handley-Page  passenger  airplane  in  Eng- 
land and  tried  out  with  apparent  success.  In  piloting  a 
machine  so  fitted,  the  pilot  does  not  have  to  bother  with 
the  aileron  and  elevator  controls,  except  in  getting  off  and 
in  landing,  and  has  only  to  control  the  rudder  to  maintain 
the  desired  course. 

The  mechanism  employed  for  controlling  the  ailerons, 
shown  in  Fig.  1,  is  mounted  transversely  in  the  cockpit. 
It  comprises  a  disk  of  red  fibre  in  which  is  formed  a 
circular  channel  that  is  half  filled  with  mercury.  There 
are  three  electric  contact  terminals  in  the  channel,  one 
at  the  lowest  part  and  one  just  above  the  level  of  the 
mercury  in  each  branch.  If  the  machine  tilts  to  one  side 
the  mercury  on  that  side  of  the  circular  groove  will  come 
up  to  the  electric  contact  and  the  electric  circuit  will  be 
completed  from  the  bottom  contact  through  the  mercury. 
Each  of  the  two  circuits  which  can  thus  be  completed 
contains  a  relay,  and  these  relays  each  control  a  12-volt 
circuit  including  electro-magnets  which  in  turn  control  the 
inlet  and  exhaust  valves  of  a  compressed  air  servo  motor.  A 
section  of  this  servo  motor  is  shown  in  Fig.  1,  and  it  will 
be  seen  to  be  of  the  single  cylinder,  double  piston  type. 
The  two  pistons  are  connected  by  a  toothed  rack  which 
meshes  with  a  quadrant  to  which  the  aileron  control  wires 
are  connected. 

When  air  is  admitted  to  one  side  of  the  servo  motor 
and  the  exhaust  valve  at  the  other  end  is  opened,  the  pis- 
tons move,  turn  the  quadrant,  and  so  operate  the  ailerons 
to  correct  the  tilt.  The  disc  containing  the  mercury  chan- 
nel is  also  geared  to  the  quadrant,  so  that  it  turns  in 
the  opposite  direction  and,  by  this  means,  the  contact  is 
broken  and  the  pistons  are  brought  to  rest  after  moving 
through  an  angle  corresponding  to  the  amount  of  tilt.  By 
means  of  a  valve  fitted  in  the  exhaust  pipes  the  rate  of 
movement  can  be  regulated  as  desired. 

It  is  obvious  that  this  is  a  gravity  mechanism  like  a 
pendulum  and  that  centrifugal  force  has  an  influence  on 
the  level  of  the  mercury.  To  overcome  this  Mr.  Aveline 
has  provided  suitable  means  which  form  one  of  the  most 
ingenious  features  of  his  device.  To  turn  the  machine  the 
pilot  moves  the  rudder  bar  with  his  foot,  and  the  machine 


immediately  commences  to  swing  around  in  a  more  or  less 
horizontal  plane — say  to  the  right.  The  resulting  centri- 
fugal force  causes  the  mercury  to  rise  in  the  left-hand 
arm  of  the  mercury  channel,  making  contact  on  that  side, 
and  the  effect  of  this  is  to  pull  down  the  outer  aileron  and 
raise  the  inner  aileron,  thus  causing  the  machine  to  bank 
in  the  correct  manner.  The  fibre  disc,  of  course,  moves  in 
the  opposite  direction  to  the  quadrant  and  would  break 
the  electrical  connection  and  leave  the  ailerons  in  the  posi- 
tions above  described  but  for  the  special  means  referred 
to. 

As  soon  as  the  correct  banking  is  reached,  it  is  neces- 
sary to  replace  the  ailerons  into  the  neutral  position,  other- 
wise the  banking  would  become  excessive  and  the  machine 
would  probably  side  slip.  To  avoid  this  the  arrangement 
illustrated  diagrammatically  in  Fig.  2  is  employed.  A 
Venturi  tube  is  mounted  on  each  tip  of  the  upper  wing 
of  the  machine  and  the  throats  of  the  tubes  are  cross- 
connected  to  the  arms  of  the  mercury  tubes  as  indicated 
in  the  diagram.  Obviously,  the  suction  from  the  Venturi 
tube  on  the  outer  wing  tip  will  be  greater  than  that  from 
the  other  tube,  since  the  former  is  moving  faster  than 
the  latter,  and  the  effect  of  this  will  be  to  raise  the  mer- 
cury in  the  inner  arm  and  make  an  electrical  contact  on 
that  side.  By  this  means  the  ailerons  are  returned  to  the 
mid  position,  and  the  machine  continues  to  travel  on  a 
properly  banked  turn  until  the  rudder  bar  is  again  moved 
by  the  pilot,  when  the  reverse  action  takes  place,  bringing 
the  machine  back  on  to  a  horizontal  straight-line  path. 

The  apparatus  for  controlling  the  elevator  is  generally 
similar  in  principle  to  that  used  in  connection  with  the 
ailerons,  the  main  distinction  being  that  the  plane  of  the 
mercury  channel  is  in  a  fore  and  aft  direction  and  that 
one  arm  of  the  mercury  tube  is  connected  to  a  Venturi 
tube  in  the  centre  of  the  machine,  while  the  other  arm 
is  open  to  the  atmosphere.  The  arrangement  of  this 
part  of  the  apparatus  is  indicated  by  Fig.  3.  In  normal 
flight  the  position  of  the  mercury  would  be  as  shown  in 
the  illustration,  the  forward  arm  being  at  a  higher  level 
than  the  after  arm,  owing  to  the  suction  of  the  Venturi 
tube.  The  pilot  has  to  adjust  the  fibre  disc  so  that  the 
electrical  contacts  are  just  above  the  level  of  the  surfaces 
of  the  mercury  in  the  arms  and  any  alteration  in  the 
speed,  or  fore  and  aft  inclination  of  the  machine  will  then 
complete  the  circuit  to  a  relay  and  servo-motor  similar 
to  that  already  described,  thus  effecting  the  necessary  ad- 
justment of  the  elevator.  It  is  equally  possible  for  the 
pilot  to  set  the  disc  for  any  desired  angle  of  climb  and  the 
machine  will  then  continue  to  climb  at  this  angle  until  the 
disc  is  readjusted  for  horizontal  flight.  In  the  event  of 
engine  failure  while  the  fore  and  aft  automatic  control  is 
in  use,  the  drop  in  speed  and  the  consequent  diminution 
in  the  suction  from  the  Venturi  tube  will  allow  the  mer- 
cury to  fall  in  the  right-hand  arm  of  Fig.  3  and  rise  in 
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the  left-hand  arm.  In  this  way  the  servo-motor  will  be 
operated  to  put  the  machine  into  a  downward  glide  with- 
out any  action  on  the  part  of  the  pilot,  who  would  only 
have  to  steer  the  machine  to  a  possible  landing  ground  and 
flatten  it  out  just  before  alighting. 

If  it  is  desired  to  control  the  machine  in  the  ordinary 
way,  either  or  both  of  the  servo-motors  can  be  instantly 
put  out  of  action  by  the  pilot,  without  leaving  his  seat, 
by  means  of  valves  fitted  in  the  compressed-air  pipes  or 
by  slackening  the  cables  connecting  the  quadrants  with 
the  main  control  cables.  If  the  former  method  of  dis- 
connection is  adopted,  the  apparatus  can  still  be  employed 
as  an  inclinometer  to  indicate  a  tilt  in  either  the  longi- 
tudinal or  lateral  directions.  This  is  due  to  the  fact  that 
small  incandescent  lamps  are  included  in  the  circuits  con- 
necting the  mercury  channels  with  the  relays.  The  lamps 
are  fitted  in  the  front  of  the  relay  casings,  which  are 
mounted  on  the  instrument  board  in  the  cockpit  in  full 
view  of  the  pilot.  When  the  machine  is  flying  level  later- 
ally, or  at  the  correct  longitudinal  inclination,  all  the  lamps 
are  extinguished,  but  a  slight  tilt  in  either  direction,  by 
disturbing  the  level  of  the  mercury,  will  cause  one  or 
other  of  the  lamps  to  light  up  and  indicate  the  existence 
of  the  tilt  to  the  pilot. 

The  compressed  air  required  to  operate  the  servo- 
motors is  provided  by  two  small  wind-driven  rotary  pumps 
mounted  on  the  bottom  longerons  on  both  sides  of  the 
fuselage.  These  pumps  maintain  a  pressure  of  about  60 
lb.  per  square  inch  in  a  cylindrical  reservoir  placed  in- 
side the  fuselage.  The  reservoir  also  serves  as  a  recep- 
tacle for  oil  for  the  rotary  pumps,  these,  of  course,  re- 
quiring constant  lubrication.  A  maximum  pull  of  500 
lb.  can  be  produced  in  the  cable  attached  to  the  quadrant, 
this  pull  being  ample  for  the  control  of  the  largest  ma- 
chines at  present  in  use. 


Aveline  automatic  control  apparatus 
for  airplanes 


The  apparatus  complete,  as  fitted  to  the  Handley-Page 
passenger-carrying  machine,  weighs  150  lb.  This,  of 
course,  is  considerable,  as  it  reduces  the  carrying  ca- 
pacity by  one  person,  but  it  is  argued  that  on  long  trips 
the  fitting  of  this  automatic  stabilizer  permits  of  dis- 
pensing with  a  reserve  pilot  which  would  otherwise  be 
needed.  It  is,  moreover,  hoped  to  reduced  the  weight  to 
100  lb.  by  refinements  in  design.  A  company  to  exploit 
the  invention  has  been  formed  in  England.  The  drawings 
herewith  are  reproduced  from  Engineering. 


THAT  a  rush  for  oil  leases  in  the  Brazeau  Forest  re- 
serve, west  of  Edmonton,  Alberta,  is  being  experi- 
enced is  indicated  by  the  payment  of  nearly  $25,000  in 
fees  to  the  Aines  Branch  of  the  Edmonton  office  within 
the  first  two  weeks  of  December.  Land  Office  officials 
estimate  that  nearly  95,000  acres  have  been  filed  upon, 
half  of  which,  under  the  new  regulation,  is  reserved  to 
the  right  of  the  Crown.  Chief  among  the  interests  which 
have  filed  on  this  property  are  the  Imperial  Oil  Company 
and  the  Oliphant  Manson  Collieries.  It  is  stated  that  the 
Imperial  Oil  Company  will  set  aside  $2,000,000  for  de- 
velopment in  the  Alberta  oilfields  this  year,  and  that,  if 
results  warrant,  the  appropriation  will  be  increased. 


A  PROCESS  for  reducing  tungstic  acid  into  tungsten 
powder  and  molybdenum  sulphide  into  metallic 
molybdenum  has  been  worked  out  by  a  Norwegian  firm. 
It  claims  that  the  final  products,  which  are  in  the  form  of 
small  tablets,  are  of  the  most  superior  quality,  being  com- 
pletely free  from  sulphur,  carbon,  or  oxygen.  It  also  says 
that  the  price  for  converting  the  ores  into  metal  is  lower 
than  by  any  other  method  known  by  it.  It  is  at  present 
projecting  a  plant  for  the  reduction  of  tungstic  acid  in 
Norway. 
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Much  Useful  Automotive  Research  in 
Progress  at  Bureau  of  Standards 

Work  now  proceeding  includes  tests  of  brake  linings  made  with  a  view 
to  standardizing  an  apparatus  for  this  purpose,  efficiency  and  endurance 
tests  of  truck  axles,  study  of  flame  propagation  and  detonation  phenom- 
ena, and  tests  of  lubricants  intended  to  determine  definitely  what  physical 
characteristics  render  an  oil  best  suited  for  use  in  automotive  engines. 


By  Herbert  Chase 


AUTOMOTIVE  organizations  which  have  been  suffi- 
ciently interested  in  the  research  work  being  un- 
dertaken at  the  Bureau  of  Standards  to  urge  upon 
Congress  adequate  support  of  this  work,  should  find  in 
the  results  being  attained  ample  justification  for  their 
efforts,  even  though  Congress  has  not  yet  voted  the 
funds  necessary  to  continue  much  of  the  work  now  in 
progress.  Quite  a  large  proportion  of  the  latter  is  being 
done  for  other  departments  or  bureaus,  but  the  results 
are  certain  to  be  of  general  value  in  most  cases. 

One  line  of  work  which  will  be  of  immediate  value  to 
automotive  manufacturers  is  that  being  undertaken  for 
the  purpose  of  standardizing  tests  and  test  apparatus  cal- 
culated to  determine  the  relative  merit  of  various  brake- 
lining  materials.  This  work  is  being  done  in  co-opera- 
tion with  the  Motor  Transport  Division  of  the  Quarter- 
master Corps  and  the  S.  A.  E.  Standards  Committee.  The 
apparatus  used  is  illustrated  in  the  accompanying  cut.  It 
consists  of  a  2.\i  x  14-in.  brake  drum  such  as  is  used  on 
Dodge  cars,  arranged  to  be  driven  by  any  convenient 
means,  such  as  an  ordinary  automobile  engine.  Bearing 
on  the  drum  are  two  external  shoes  to  which  the  samples 
of  lining  to  be  tested  are  riveted  in  the  conventional  way. 
The  shoes  are  carried  by  a  linkage  (as  shown  in  the 
cut)  one  end  of  which  forms  a  brake  arm  resting  on  plat- 
form scales  used  to  measure  the  torque  applied  by  tight- 
ening the  hand  wheel,  at  the  other  end  of  the  linkage.  A 
spring  balance  placed  between  the  upper  and  lower  mem- 
bers serves  to  measure  the  total  pressure  exerted  on  the 
two  brake  shoes.  It  will  be  seen  that  the  apparatus  is 
simply  a  prony  brake,  by  means  of  which  the  power  in- 
put to  the  brake  facing  is  readily  measured.  The  fac- 
ings are  each  cut  of  such  length  as  to  cover  one  quadrant 
of  the  drum.  Tests  have  been  made  at  selected  con- 
peeds  fn>m  200  to  1000  r.p.m.  and  with  a  stand- 
ard input  varying  from  4  to  15  hp.,  the  given  power  being 


[pparatua  "red  for  texts  of  brake  lining 


maintained  by  applying  to  the  brake  shoes  the  necessary 
pressure  by  turning  the  hand  wheel. 

The  linings  are  run  until  worn  away  to  one-half  their 
original  thickness,  the  power  absorbed  and  the  time  re- 
quired for  wear  being  measured.  These  tests  are  being 
tried  with  various  power  inputs  and  various  speeds  in 
order  to  determine  the  speed  and  power  which  will  en- 
able a  fair  comparison  to  be  made  of  wearing  quality 
without  requiring  an  undue  amount  of  time  for  the  test. 
When  a  sufficient  number  of  tests  have  been  made  on  the 
various  makes  of  lining  it  is  proposed  to  establish  a 
standard  test,  the  application  of  which  will  make  it 
possible  for  users  of  brake  lining  to  intelligently  specify 
the  properties  that  an  acceptable  lining  must  have.  At 
present  so  many  kinds  of  tests  are  employed  that  the  lin- 
ing manufacturers  find  it  impossible  to  predict  in  ad- 
vance what  performance  can  be  expected  of  their  prod- 
uct. Some  tests  have  been  made,  for  example,  in  which 
the  lining  was  simply  allowed  to  run  against  a  pulley 
traveling  at  a  given  speed,  while  a  weight  tied  on  the  end 
of  the  lining  was  used  to  pull  it  taut.  In  this  test  ac- 
count was  taken  only  of  the  time  before  the  sample  wore 
in  two,  without  regard  to  the  power  absorbed,  with  the 
result  that  the  sample  which  had  a  certain  amount  of 
material,  such  as  paraffin,  which  acts  as  a  lubricant  im- 
pregnated within  it  showed  the  best  performance,  where- 
as other  samples  were  better  suited  to  perform  the  func- 
tion for  which  brake  lining  is  intended.  It  should  be 
noted  that  the  apparatus  described  enables  determina- 
tion of  the  coefficient  of  friction  as  well  as  of  the  wear- 
ing qualities  of  the  lining. 

Axle  Tests 

Tests  for  the  purpose  of  determining  the  efficiency  and 
durability  of  various  types  of  final  drive  in  truck  rear 
axles  are  proceeding  and  should  also  furnish  much  data 
of  value  to  manufacturers  and  designers.  The  axles  un- 
der test  include  for  the  present  only  those  types  intended 
for  use  on  army  trucks,  but  the  apparatus  being  used  is 
applicable  to  test  of  any  axle.  The  axles  undergoing 
test  include  the  White  double  reduction  type,  and  the 
worm  gear  type  used  on  Class  B  army  trucks,  the  latter 
being  fitted  in  various  tests  with  Timken  roller  bearings, 
ball  thrust  bearings,  or  deep-groove  ball  bearings,  in 
order  to  determine  which  of  the  three  bearing  types  is 
best  suited  for  the  service  in  question. 

The  layout  of  apparatus  is  as  follows:  Power  is  sup- 
plied by  an  electric  dynamometer,  running  as  a  motor, 
on   current  supplied  from  an   external   source.     To  the 
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Standardized  apparatus  for 
Waters  carbonization  test 


field  frame  of  the 
dynamometer 
is  rigidly  con- 
nected a  four-speed 
gearbox  such  as  is 
used  in  the  Class  B 
truck,  the  outer 
end  of  the  trans- 
mission being  sup- 
ported  in  a  ball 
bearing  trunnion 
similar  to  that  used 
on  the  field  frame 
of  the  dynamome- 
t  e  r  .  The  driven 
shaft  of  the  gear- 
box is  attached  to 
the  dynamometer 
shaft,  and  the  driv- 
ing shaft  of  the 
gearbox  to  the 
driven  shaft  of  the 
axle  to  be  tested. 
The  purpose  of  the 
gearset  is  to  en- 
able direct  drive, 
or  drive  through 
either  of  three 
sets  of  gears  with 
reductions  of  1.76, 
3.23  or  5.93  to  1,  as  desired.  In  every  case  the  torque 
delivered  at  the  final  driving  shaft  of  the  transmission 
is  the  torque  measured  on  the  dynamometer  arm,  the 
losses  in  the  transmission  being  automatically  deducted 
by  the  expedient  of  carrying  the  gearbox  on  the  field 
frame  of  the  dynamometer.  This  enables  accurate  meas- 
urement of  the  power  input  to  the  rear  axle  to  be  tested, 
and  a  wide  range  of  torque  output. 

In  order  to  enable  measurement  and  absorption  of  the 
power  output  from  the  axle,  the  differential  is  locked  and 
two  large  prony  brakes  are  applied  to  the  rims  of  the 
driving  wheels  carried  by  the  axle,  the  rubber  tires  hav- 
ing been  removed  and  the  rims  machined  to  afford  a 
smooth  surface  for  the  bands  of  the  prony  brakes  to  bear 
upon.  Each  brake  carries  two  bands,  one  bearing  upon 
each  of  the  dual  rim  bases.  Chattering  of  the  brake, 
which  at  first  gave  some  trouble,  is  prevented  by  lubrica- 
tion with  graphite  grease.  Load  is  applied  by  tighten- 
ing nuts  on  eyebolts  attached  to  each  of  the  bands.  The 
wheel  drums  are  kept  cool  by  evaporation  of  water  fed 
to  their  inner  surface. 

Bach  prony  brake  is  provided  with  a  long  arm  extend- 
ing the  entire  length  of  the  testing  apparatus  to  a  point 
near  thai   end  of  the  dynamometer  shaft   furthest  from 
the  transmission.    The  combined  torque  of  the  two  arms 
is  transferred  to  and  weighed  by  a 
system    of    linkage    with    counter- 
poise   arranged    adjacent    to    the 
scale  used  for  measuring  the  torque 
output   of   the   dynamometer.     By 
properly   proportioning   the   length 
of  the  various  arms  and  weighing 
the  difference  in  torque  it  is  pos- 
sible to  determine  directly  and  ac- 
curately the  efficiency   of  the   axle 
under  test.     The  method  employed 
is   identical  in  principle  with  that 
used  by  Prof.  Allen  of  Worcester 
Polytechnic    Institute.*      Efficiency 


tests  are  being  made  with  power  input  varying  from  5  to 
55  hp.  The  speed  of  the  electric  dynamometer  is  main- 
tained constant  at  1200  r.p.m.,  this  corresponding  to  the 
governed  speed  of  the  Class  B  truck  engine. 

By  use  of  the  transmission  gears,  a  wide  range  of 
torque  is  obtained  in  the  same  manner  that  it  is  obtained 
in  truck  operation.  The  lubricant  used  in  the  rear  axle 
is  600  W  cylinder  stock.  The  temperature  of  the  lubri- 
cant is  maintained  constant  in  various  tests  at  80  deg., 
116  deg.  and  212  deg.  Fahr.  respectively  by  a  spray  of 
water  on  the  outside  of  the  axle  housing,  the  tempera- 
ture being  measured  at  the  thrust  bearing  and  in  the 
sump  below  the  worm  gear. 

Following  the  efficiency  test  it  is  planned  to  make  an 
endurance  test  in  which  the  transmission  will  be  set  in 
low  gear  and  the  dynamometer  adjusted  to  deliver  55 
hp.  continuously  until  breakage  of  some  axle  part  occurs, 
thus  similating  the  most  severe  condition  possible  in 
actual  service  with  the  Class  B  truck. 

Tests  of  Lubricants 

Tests  of  lubricants  which  have  been  proceeding  for 
many  months  have  been  much  handicapped  by  lack  of 
sufficient  personnel,  but  these  tests  are  going  forward  as 
rapidly  as  possible  under  the  conditions  prevailing.  The 
program  of  lubricant  tests  includes  tests  of  trade  oils, 
standardization  of  Waters  carbonization  test,  physical 
properties  of  lubricating  oil  when  diluted  with  engine 
fuel,  investigation  of  tests  for  greases,  investigation  of 
bearing  friction,  fractionation  of  finished  hydro-carbon 
lubricants  to  find  original  constituents  of  blended  oil, 
effects  of  temperature  on  oil  film  adhering  to  a  hot  plate, 
engine  tests  of  hydro-carbon  oils  and  absorption  of  gaso- 
line vapors  in  hydro-carbon  oils. 

Among  the  items  which  it  has  proved  possible  to  give 
most  attention  to  are  the  following: 
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The  apparatus  developed  for  the  purpose  of  stand- 
ardizing the  Waters  carbonization  test  is  shown  in 
the  accompanying  cut.  It  consists  of  a  double  com- 
partment cylindrical  air  bath,  the  walls  of  which  are 
made  of  sheet  iron  with  heat  insulating  material  between 
them.  This  apparatus  was  built  around  a  hot  plate  hav- 
ing a  low  heat  capacity  in  order  that  changes  in  the  tem- 
perature of  the  heating  element  will  be  quickly  felt  in  the 
air  bath.  Directly  above  the  heating  coil  is  located  the 
bulb  of  an  adjustable  mercury  thermostat  of  special  de- 
sign, which  serves  to  keep  the  temperature  of  the  bath  at 
250  deg.  C.  and  constant  to  within  1->  deg.  C. 

The  thermostat  is  not  designed  to  carry  the  total  heat- 
ing current,  but  a  commercial  type  relay  is  interposed 
in  the  circuit  to  interrupt  the  current  passing  to  the  heat- 
ing element.  A  closer  degree  of  regulation  can  be  ob- 
tained by  connecting  a  variable  resistance  in  series  with 
the  heating  coil,  and  allowing  the  relay  to  short  circuit 
this  resistance  upon  closing. 

The  cover  of  the  bath  consists  of  a  circular  sheet  of 
hard  asbestos  board  and  is  bored  to  hold  six  glass  flasks 
and  thermometer.  The  flasks  are  held  in  place  by  split 
collars  so  arranged  that  no  leakage  of  air  around  either 
the  flask  or  the  collar  can  occur. 

The  air  in  the  bath  is  stirred  by  a  two-bladed  fan,  driven 
by  a  motor  vertically  and  centrally  mounted  on  the  asbes- 
tos cover  and  connected  thereto  by  a  shaft  and  flexible 
spring  coupling.  The  lower  bearing  of  the  shaft  is  an 
ordinary  single  ball  thrust  type.  The  air  in  the  bath 
driven  by  the  fan  is  forced  to  circulate  around  the  flasks 
by  baffling,  and  is  returned  to  the  center  of  the  chamber 
through  a  cylindrical  spider  which  also  serves  as  a  mount 
for  the  baffle  plate. 

In  making  a  determination  of  the  carbonization  value, 
5  g.  samples  of  the  oil  to  be  tested  are  weighed  to  the 
nearest  drop  in  the  flasks.  The  bath  is  heated  to  250 
deg.  C.  and  the  flasks  containing  5  g.  samples  inserted. 
The  temperature  of  the  bath  is  then  kept  constant  to 
within  yz  deg.  C.  for  a  period  of  2%  hours.  The  tech- 
nic  of  operation  thereafter  is  practically  the  same  as  de- 
scribed by  Dr.  C.  E.  Waters  in  Bureau  of  Standards 
Circular  No.  99. 
Fractionation  of  Finished  Hydrocarbon  Lubricants 

In  order  to  find  the  original  constituents  of  blended  oil 
and  determine  other  qualities  by  means  of  distillation, 
it  has  been  necessary  to  develop  an  apparatus  for  low 
pressure  distillation,  since  complete  distillation,  if  at- 
tempted at  atmospheric  pressure  would  require  tempera- 
ture sufficiently  high  to  decompose  or  crack  the  lubri- 
cant. 

This  apparatus  is  similar  to  that  employed  in  research 
work  conducted  for  the  Tidewater  Oil  Co.  and  others  by 
C.  W.  Stratford,  but  has  been  improved  in  detail.  Re- 
ferring to  the  diagram: 

The  vacuum  distillation  apparatus  in  use  at  the  Bureau 
consists  of  a  steel  still  having  a  2l->  liter  capacity  and  a 
still  head.  The  still  head  is  connected  with  a  vertical 
water  jacketed  condenser  which  in  turn  leads  to  a  re- 
ceiver holding  ten  graduated  bottles,  each  having  a  ca- 
pacity of  200  c.c.  These  bottles  are  arranged  on  a  turn- 
table brought  into  position  without  alteration  of  the 
pressure  in  the  distillation  system.  The  whole  system  is 
connected  with  a  pump  capable  of  maintaining  a  vacuum 
of  1.5  mm.  absolute  pressure.  For  recording  the  pressure, 
a  manometer  is  placed  between  the  pump  and  the  receiver. 
The  temperature  of  the  oil  in  the  still,  the  vapor  tempera- 
ture and  also  the  temperature  of  the  condenser  water  are 
measured  by  standardized  thermometers.  Violent  boiling 
or  bumping  occurs  in  distillation  under  reduced  pressure. 
At   times   this   bumping   becomes    so   violent   that   unless 


special  precautions  are  taken  to  prevent  it,  oil  is  carried 
over  into  the  condenser,  thus  contaminating  the  distillate. 
This  can  be  overcome  by  using  conical  screens  attached  to 
a  steel  rod  suspended  in  the  still  head  and  a  steel  baffle 
plate  attached  to  the  bottom  of  the  still  head. 

The  still  is  charged  with  2000  c.c.  of  the  oil  under  exam- 
ination. Great  care  is  taken  to  have  all  connections  and 
joints  air  tight  to  prevent  oxidation  of  the  oil,  due  to 
leakage.  The  pump  is  then  started  and  when  the  manom- 
eter indicates  the  desired  pressure,  heat  is  applied.  A 
ring  type  gas  burner  is  used  which  is  set  low  so  that  no 
fire  touches  the  still  bottom,  thus  preventing  localized 
heating  and  consequent  coking  or  cracking.  When  the 
first  drop  of  distillate  comes  over,  the  temperature  is  read 
and  recorded  as  the  initial  boiling  point.  Thereafter  the 
temperature  is  recorded  for  every  ten  per  cent  of  distil- 
late, and  when  200  c.c.  of  distillate  have  been  collected  a 
new  bottle  is  brought  into  place.  The  rate  of  distillation 
is  easily  controlled.  The  time  for  a  complete  distillation 
varies  with  different  types  of  oils,  the  usual  time  being 
from  2  to  2%  hours. 

The  fractionation  of  finished  lubricating  oils  under 
vacuum  is  a  satisfactory  method  for  determining  the  boil- 
ing point  limits  with  the  least  decomposition  of  the 
product,  provided,  however,  that  the  distillation  is  not 
carried  on  after  a  temperature  of  300  deg.  C.  has  been 
reached  in  the  still.  Experiments  have  been  made  in 
which  it  was  attempted  to  distill  oils  above  300  deg.  C, 
but  it  was  found  that  above  this  temperature  cracking  oc- 
curred ;  more  extensively  in  some  cases  than  in  others. 
When  cracking  takes  place,  the  heavier  hydrocarbon 
molecules  break  up  and  are  altered  so  that  low  boiling 
hydrocarbons  are  formed.  Temperatures  above  300  deg. 
C.  are  favorable  to  this  reaction. 

There  are  several  means  of  determining  whether  or  not 
cracking  occurs  during  distillation.  When  cracking  takes 
place  the  distillation  continues  for  some  time  with  little 
or  no  increase  in  temperature.  Specific  gravity,  flash 
point  and  viscosity  measurements  would  indicate  cracking 
if  the  suspected  fraction  showed  marked  variations  with 
regard  to  these  properties.  Cracked  distillates  have  a  dis- 
agreeable burnt  odor. 

Gasoline  engine  tests  are  being  run  at  the  Bureau  of 
Standards  to  compare  the  lubricating  qualities  of  paraffin 
and  naphthene  base  motor  oils.  These  tests  are  being  run 
with  a  view  to  answering  the  following  questions: 

1.  How  long  can  an  oil  be  used  in  service? 

2.  At  what  rate  does  lubricating  efficiency  decrease? 

3.  What  are  the  causes  of  decrease  in  lubricating  effi- 
ciency? 

In  connection  with  these  engine  tests,  the  vacuum  dis- 
tillation test  will  enable  a  selection  to  be  made  of  a  series 
of  oils  from  both  paraffin  and  naphthene  bases  having  a 
known  boiling  point  range.  The  vacuum  distillation  test 
also  determines  the  loss  of  volatile  constituents  of  motor 
oils  during  use  in  an  engine  by  comparing  the  volatility 
of  the  oil  before  and  after  use.  The  difference  in  volume  of 
the  distillates  up  to  300  deg.  C.  is  taken  as  a  measure  of  the 
loss  due  to  evaporation  of  the  light  constituents  of  the  oil 
during  exposure  to  the  high  temperatures  of  the  engine. 
This  test  also  serves  to  indicate  the  relative  consumption 
to  be  expected  with  various  oils. 

The  distillation  of  finished  lubricating  oils  under  vacuum 
as  described  meets  all  the  requirements  of  a  successful 
routine  method  for  the  examination  of  lubricating  oils 
determining  of  what  groups  of  hydrocarbons,  highly  vola- 
tile or  less  volatile,  they  consist,  and  permits  separation  of 
these  portions  into  graduated  fractions.  It  also  shows 
the  quantity  and  quality  of  the  component  light,  inter- 
mediate and  heavy  oils  used  in  blending. 
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Fig.  3 


Curves  showing  effect  of  spark  advance  and  number  of  sparks  on  maximum  pressure,  detonation  and  power 
output  of  a  single-cylinder  Liberty  engine 


This  method  is  one  of  the  most  valuable  means  of  iden- 
tifying the  source  of  crude  from  which  lubricating  oils 
are  derived,  as  there  is  a  marked  difference  in  the  boiling 
points  and  the  yields  of  distillate  obtained  between  paraf- 
fin and  naphthene  base  oils. 

Engine  Tests  of  Hydrocarbon  Lubricants 

It  is  the  purpose  of  the  Bureau  to  test  numerous  dif- 
ferent oils  on  the  market  before  and  after  use  for  con- 
siderable period  in  automotive  engines.  In  order  to  do 
this  engines  are  run  under  constant  test  conditions  and 
change  in  the  character  of  the  lubricant  noted  by  col- 
lecting representative  samples  at  various  stated  inter- 
vals during  the  test.  The  lack  of  personnel  has  prevented 
completion  of  many  tests  of  this  character,  but  some 
work  in  this  direction  has  been  done. 

It  has  been  found  that  the  fit  of  pistons  and  rings 
plays  a  very  large  part  in  determining  the  oil  consump- 
tion of  a  given  engine.  In  order  to  prove  this,  pistons 
and  rings,  with  various  qualities  of  fit,  have  been  tried 
in  an  engine  arranged  to  measure  the  oil  in  the  exhaust 
from  the  engine  when  driven  by  an  electric  dynamometer. 
In  this  way  some  of  the  relations  between  ring  fit,  piston 
fit  and  speed  have  been  determined,  but  the  results  ob- 
tained to  date  are  too  far  from  complete  to  draw  any 
general  conclusions.  In  some  cases  very  low  oil  consump- 
tion has  been  obtained  by  pinning  the  rings  in  order  to 
prevent  them  turning  to  such  a  position  as  to  bring  the 
ring  slots  into  approximately  the  same  plane.  When  they 
turn  to  this  position  the  oil  consumption  is  much  higher 
than  when  they  are  pinned  to  prevent  this  occurrence. 

In  addition  to  the  tests  of  lubricants  above  mentioned, 
the  Bureau  is,  of  course,  equipped  to  make  the  ordinary 
Basil  fire,  viscosity,  gravity  and  cold  tests,  as  well  as 
the  Waters  carbonization  tests  ,  the  Conradson  carbon 
residue  tests  and  the  Herschel  demulsibility  test  to  deter- 
mine rate  of  separation  from  water. 

Tests  of  Fuel 

Tests  of  fuel  with  respect  to  their  utilization  in  auto- 
motive engines  are  not  proceeding  rapidly,  owing  to  the 
lack  of  appropriation  for  such  tests,  but  many  interest- 


ing results  have  been  obtained  in  spite  of  this  fact.  It 
has  been  found,  for  example,  in  studying  the  effect  of 
detonation  that,  with  an  engine  having  a  5  to  1  compres- 
sion ratio,  maximum  pressures  in  excess  of  1300  lb.  per 
sq.  in.  are  developed  when  using  kerosene  for  fuel  and 
pressures  in  excess  of  1200  lb.  per  sq.  in.  with  commer- 
cial gasoline.  These  pressures  do  not  occur  with  regu- 
larity, but  are  the  result  of  occasional  detonations  much 
more  violent  than  others. 

Other  tests  have  proven  definitely  that  spark  advance 
is  at  least  to  some  extent  a  controlling  factor  with  re- 
spect to  the  occurrence  of  detonation.  The  effect  of 
spark  advance  on  maximum  pressure  is  shown  clearly  in 
the  attached  curves.  Fig.  1  is  plotted  from  the  results 
of  tests  on  a  single  cylinder  Liberty  engine  of  5-in.  bore 
and  7-in.  stroke.  The  effect  on  horsepower  output  is  also 
to  be  noted.  It  will  be  seen  that  the  maximum  power  is 
developed  when  a  spark  advance  of  approximately  ^-in. 
piston  travel  is  used.  An  advance  beyond  this  point 
causes  detonation  and  a  falling  off  in  power,  but  the 
maximum  pressui-es  are  not  reached  until  a  spark  ad- 
vance of  1  in.  is  used.  Beyond  this  point  the  maximum 
pressure  decreases  though  detonation  continues.  The 
range  of  pressure  recorded  is  marked  by  the  upper  and 
lower  curve. 

It  has  sometimes  been  said  that  an  engine  which  will 
knock  badly  with  a  single  spark  will  cease  knocking  when 
two  sparks  are  applied  by  plugs  in  different  parts  of  the 
cylinder.  This  is  true  within  certain  limits,  but  from 
tests  made  at  the  Bureau  it  becomes  evident  that  the  de- 
termining factor  in  this  respect  is  in  reality  what  may 
be  termed  the  effective  spark  advance.  Suppose,  for 
example,  that  in  the  case  of  the  engine  referred  to  de- 
tonation occurs  with  a  single  spark  at  a  point  0.6  in.  be- 
fore center.  (Fig.  1.)  Using  two  sparks  at  this  poinl 
will  in  effect  advance  the  spark  and  cause  more  violent 
detonation.  If,  however,  the  engine  is  knocking  badly 
with  an  advance  of  1.4  in.  on  a  single  spark,  and  2 
sparks  are  applied,  knocking  will  cease,  due  again  to 
the  earlier  effective  advance.  Hence  it  is  clear  that  the 
effective  advance  is  the  controlling  factor  and  not  the 
mere  occurrence  of  one  or  two  sparks. 
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Apparatus  tised  in  study  of  flame  propagation 
phenomena 


This  is  further  illustrated  in  Figs.  2  and  3.  Under  the 
conditions  obtaining  in  Fig.  2,  it  will  be  noted  that  with 
one  spark  detonation  does  not  occur,  the  range  of  maxi- 
mum pressure,  from  cycle  to  cycle,  varying  as  shown  by 
the  bracket  from  about  240  to  350  lb.  per  sq.  in.,  while 
with  two  sparks,  and  the  same  actual  advance,  maximum 
pressures  due  to  detonation,  as  shown  by  the  bracket, 
run  from  about  370  to  450  lb.  per  sq.  in.  On  the  other 
hand  when  the  spark  advance  is  increased  and  ignition 
occurs  nearly  1  in.  of  piston  travel  before  center  (see 
Fig.  3),  violent  detonations  resulting  in  occasional  maxi- 
mum pressures  (as-  shown  again  by  the  bracket)  of  600 
to  800  lb.  occur,  whereas,  when  two  sparks  fired  simul- 
taneously occur  at  the  same  advance,  the  maximum  pres- 
sures are  much  less,  although  detonation  is  not  entirely 
absent. 

Other  tests  made  with  varying  ratios  of  air  to  gas  indi- 
cate that  the  detonation  is  also  dependent  upon  the  pro- 
portion of  fuel  in  the  mixture,  under  a  given  spark  ad- 
vance. 

With  a  constant  velocity  of  cooling  water  through  the 
jacket  of  a  cylinder  it  has  been  noticed  that  a  very  rapid 
rise  in  temperature  takes  place  when  detonation  occurs, 
this  indicating  that  considerably  more  heat  is  lost  to 
the  jacket  under  this  condition. 

A  quartz  window  in  the  cylinder  reveals  the  fact  that 
detonations  are  accompanied  by  extremely  brilliant 
flashes  of  light.  It  is  thought  quite  probable  that  car- 
bon particles  cracked  out  of  the  fuel  during  the  process 
of  combustion  are  heated  to  incandescence  by  the  sud- 
den liberation  of  energy  which  accompanies  the  detona- 
tion. It  seems  likely  that  the  radiant  heat  liberated  un- 
der these  circumstances  accounts,  in  part  at  least,  for 
the  rise  in  temperature  of  the  jacket  walls.  It  has  gen- 
erally been  supposed  that  the  amount  of  energy  released 
during  detonation  is  small,  although  the  rise  in  pressure 
is  extremely  rapid.  The  foregoing  phenomena  indicate, 
however,  that  detonations  are  accompanied  by  very  con- 
siderable energy  liberation,  but  that  this  energy  pro- 
duces only  a  small  equivalent  in  work,  the  bulk  of  it 
going  to  increase  jacket  losses. 

It  appears  that  there  is  still  a  considerable  difference 
of  opinion  regarding  the  cause  of  detonation  and  the  re- 
sultant knock  or  ping.  Some  still  think  that  the  knock 
is  due  to  the  impact  upon  the  combustion  chamber  walls 
of  gas  molecules  in  the  rapidly  moving  wave  front.  In 
this  case  it  would  be  expected  that  the  maximum  pres- 


sure would  occur  on  the  combustion  chamber  wall  oppo- 
site to  that  in  which  the  spark  plug  is  located.  Tests 
made  at  the  Bureau  indicate,  however,  that  the  maxi- 
mum pressures  generated  are  the  same  in  different  parts 
of  the  cylinder. 

Others  attribute  detonation  to  the  following  phe- 
nomena: a  charge  compressed  in  the  cylinder  is  fired, 
say  at  one  point.  The  combustion  of  the  gas  through 
which  the  flame  travels  during  the  earlier  stages  of  burn- 
ing results  in  a  rapid  rise  of  pressure  and  consequently 
of  temperature  in  the  remaining  unburnt  gas,  until  final- 
ly a  temperature  high  enough  to  cause  auto-ignition 
throughout  the  entire  mass  is  attained,  this  resulting  in 
very  sudden  release  of  energy  and  corresponding  tem- 
perature and  pressure  rise.  Whether  or  not  either  of 
these  theories  will  stand  or  one  or  both  of  them  prove 
to  be  incorrect  remains  to  be  seen. 

Study  of  Flame  Propagation 

One  of  the  interesting  activities  in  progress  at  the 
Bureau  is  that  in  which  a  study  of  flame  propagation  is 
being  made.  Two  methods  are  being  followed  in  the 
prosecution  of  this  work.  One  of  these  involves  the  use 
of  a  photographic  means  for  determining  the  rate  of 
propagation  in  a  glass  tube  which  can  be  readily  filled 
with  a  mixture  of  the  desired  richness.  The  proportion 
of  air  to  combustible  gas  is  determined  by  allowing 
streams  of  each  to  flow  through  calibrated  orifices.  The 
two  are  then  mixed  and  introduced  into  the  tube.  The 
mixture  can  be  pre-heated  if  desired.  After  the  tube  is 
filled  with  the  mixture  the  ends  are  sealed  by  a  soap  film 
or  very  light  tissue  to  prevent  diffusion  of  mixture  into 
the  air  of  the  room.  The  mixture  is  then  ignited  by  a 
spark  at  one  end  of  the  tube.  The  tube  is  located  near 
one  end  of  a  darkened  room,  and  at  the  other  end  of  the 
room  a  camera  is  set  up.  The  film  is  mounted  on  a  drum 
driven  at  constant  speed  by  a  small  electric  motor.  The 
film  is  allowed  to  turn  continuously  with  the  shutter 
opened  during  the  time  that  the  room  remains  dark. 
When  the  gas  is  ignited  and  the  flame  travels  through 
the  tube  the  photograph  is  taken  on  the  film,  the  moment 
of  passing  of  the  ignition  spark  being  clearly  visible. 
Alternating  current  is  passed  through  a  second  spark 
gap  placed  near  the  tube.  The  sparks  resulting  from 
alternations  at  known  frequency  show  on  the  film  and 
enable  accurate  measurement  of  the  time  interval  for 
passage  of  the  flame  between  markers  placed  a  known 
distance  apart  on  the  tube.  To  date  only  fixed  gases 
have  been  used  in  these  experiments,  but  tests  with  va- 
pors of  gasoline  and  other  hydrocarbons  are  to  be  con- 
ducted later. 

It  appears  that  it  is  possible  to  accurately  duplicate, 
with  tubes  of  given  diameter,  tests  made  in  this  manner, 
but  that  the  results  vary  considerably  with  change  in 
diameter  of  the  tube.  For  this  and  other  reasons  an- 
other method  of  measuring  the  rate  of  flame  propaga- 
tion is  being  employed.  This  consists  of  photographic 
means  for  measuring  the  angle  of  the  flame  contour  in 
a  jet  of  combustible  mixture  issuing  from  a  tube  at 
known  speed.  Knowing  the  mixture  speed  and  the  angle 
it  is  possible  to  determine  accurately  the  rate  of  propa- 
gation. 

The  process  of  combustion  is  evidently  gravely  af- 
fected by  temperature  and  pressure  of  the  explosive  gases 
as  well  as  by  their  composition  and  mixture  ratio.  The 
presence  of  inert  gases  and  the  size  and  shape  of  the  con- 
tainer have  also  their  effect.  The  difficulty  has  been  to 
determine  with  certainty  the  individual  effect  of  these 
factors;  for,  in  the  engine  cylinder  they  are  massed  to- 
gether and  are  constantly  changing.  The  same  gaseous 
mixture,  for  instance,  under  one  condition,  may  give  an 
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apparent  rate  of  flame  propagation  of  ten  meters  per 
second.  Under  another  set  of  conditions,  it  may  show  a 
rate  of  sixty  meters  per  second ;  or,  it  may  detonate  and 
travel  at  a  rate  of  2400  meters  per  second.  The  condition- 
ing factors  seem  to  be  chiefly  those  of  pressure  and  tem- 
perature. The  methods  of  study  of  these  phenomena  have 
been  carried  out,  for  the  most  part,  in  spherical  bombs  and 
the  results  analyzed  from  imperfect  pressure  records.  The 
movement  of  the  flame  in  glass  tubes  has  also  been  ob- 
served and  accurately  measured;  in  both  of  these  cases, 
however,  there  is  a  mass  movement  of  the  charge  mask- 
ing the  true  flame  velocity.  In  the  case  of  the  tubes,  a 
profound  cooling  effect  is  present,  and  the  pressures  and 
consequently  temperatures  are  not  continuously  determin- 
able with  the  changing  rate. 

The  direction  of  the  investigation  of  this  subject  at 
the  Bureau  of  Standards  has  therefore  been  to  seek  the 
effect  of  these  factors  on  the  rate  of  combustion.  The 
flame  angle  method  referred  to  has  been  chosen  for  fol- 
lowing these  reactions  at  constant  pressure.  It  seems  to 
meet  all  the  ideals  of  this  condition  as  completely  as  the 
spherical  bomb  does  those  of  constant  volume.  It  has  the 
further  advantage  of  being  wholly  visible  and  of  allowing 
the  apparent  flame  velocity  to  be  corrected  for  the  mass 
movement  of  the  charge,  together  with  a  high  accuracy  of 
temperature  determination.  There  is  also  being  developed 
a  method  of  determining  the  effect  of  temperature  (pre- 
heating) upon  the  rate  of  combustion  at  constant  pressure, 
and  for  varying  pressure  at  constant  initial  temperature. 
For  adiabatic  conditions,  velocities  and  pressures  are  sim- 
ultaneously recorded. 

Tests,  the  purpose  of  which  was  to  measure  the  impact 
effect  of  gas  molecules  traveling  at  high  velocity  in  a 
flame  front,  have  been  made  in  the  following  manner: 
A  metal  tube  of  known  weight  about  30  in.  long  is  sus- 
pended in  a  horizontal  position  from  the  ceiling  by  two 
fine  wires,  thus  forming  a  ballistic  pendulum.  The  tube 
is  filled  with  the  combustible  mixture  and  lightly  sealed 
with  a  soap  film  at  the  open  end.  A  spark,  igniting  the 
mixture  near  the  open  end,  causes  the  flame  to  travel 


toward  the  closed  end  and  react  thereon.  This  causes 
the  tube  to  swing  backward  as  a  result  of  the  gas  impact. 
The  energy  of  the  impact  can  then  be  determined  by 
carefully  noting  the  distance  the  tube  moves. 

Tests  of  Aviation  Engines 

Exhaustive  tests  of  a  180  hp.  Hispano-Suiza  aviation 
engine  are  being  made  for  the  National  Advisory  Com- 
mittee for  Aeronautics  for  the  purpose  of  determining 
accurately  the  effect  of  varying  compression  pressures 
and  mixture  ratios  upon  power  output  at  atmospheric 
pressures  corresponding  to  different  altitudes  from 
ground  level  to  25,000  ft.,  in  steps  of  5000  to  10,000 
ft.  The  speeds  used  are  1,400,  1,600  and  1,800  r.p.m.  At 
each  altitude  five  different  mixture  ratios  are  employed, 
the  spark  adjustment  in  each  case  being  that  necessary 
to  give  maximum  power.  Tests  are  also  made  at  Y2,  % 
and  full  load.  Friction  hp.  is  also  determined  and"  the 
actual  compression  pressure  at  1,600  r.p.m.  on  all  cylin- 
ders is  measured.  When  completed  this  test,  which  is 
conducted  in  the  laboratory  especially  designed  for  the 
purpose,  will  be  the  most  complete  of  its  kind  ever  con- 
ducted. It  should  prove  of  great  value  to  designers  of 
aviation  and  other  types  of  automotive  engines. 

Tests  of  Ignition  Apparatus 

Work  is  now  proceeding  for  the  purpose  of  determin- 
ing mathematical  expressions  for  the  electrical  charac- 
teristics involved  in  the  design  of  magnetos. 

Certain  tests  recently  made  on  spark  plugs  indicate 
that  the  voltage  necessary  to  break  down  a  spark  gap 
is  lower  when  the  electrodes  are  hot  than  when  they  are 
cold,  this  condition  being  independent  of  the  tempera- 
ture of  the  gas  between  the  electrodes. 

Much  other  work  along  automotive  lines  is  in  progress, 
but  most  of  this  is  being  done  for  various  branches  of 
the  service  and  it  is  not  permissible  at  the  present  time 
to  describe  the  work  or  outline  the  results  being  obtained. 
Ultimately,  however,  it  is  expected  that  these  particu- 
lars will  be  made  available  for  publication. 


A  Drop  Forged  Steel  Wheel 


ANEW  type  of  wheel  has  made  its  appearance  on  the 
market — the  drop  forged  steel  wheel.  As  com- 
pared with  wood  wheels,  the  forged  steel  wheel  has  the 
advantage  that  it  consists  of  only  a  single  piece  and 
therefore  has  no  joints  to  come  apart.  Being  made  of 
wrought  steel,  it  is  practically  unbreakable.  Even  the 
brake  drum  is  made  in  one  piece  with  the  wheel  and 
where  it  fits  to  the  spokes  the  joints  are  nicely  rounded 
so  as  to  prevent  the  accumulation  of  mud  and  dust  at 
these  points.  All  trouble  due  to  the  shrinkage  of  wood 
is  eliminated,  and  if  the  wheel  is  made  true  in  the  first 
place  it  should  remain  true. 

It  is  always  difficult  to  make  a  comparison  of  the 
weights  of  wheels  of  different  kinds,  as  the  comparison 
should  be  made  between  wheels  of  exactly  equal  strength, 
and  as  the  strength  of  wheels  in  different  planes  is  not 
always  proportional,  this  is  difficult  to  do.  It  is  stated 
by  the  manufacturer  that  the  wheel  in  question  is  prac- 
tically as  light  as  the  standard  wood  wheel  and  of  much 
greater  strength.  The  wheels  are  said  to  be  easy  to 
clean.  Soft  mud  will  stick  to  the  concave  side  of  the 
spoke,  but  when  it  has  dried  it  will  be  thrown  off  by 
centrifugal  force,  it  is  claimed. 

The  drop  forged  steel  wheel  should  prove  particularly 
popular  in  arid  sections  where  wood  wheels  give  trouble. 


owing  to  shrinkage.  The  wheel  is  designed  to  carry  the 
standard  demountable  rim  and  it  is  not  necessary  to 
carry  a  spare  wheel  on  the  car.  It  is  manufactured  by 
The  Jefferson  Forge  Products  Co.  and  at  present  seems 
to  be  made  chiefly  for  replacement  on  several  makes  of 
small,  popular-priced  cars. 


The  Jefferson 

drop     forr/eci 

steel   wheel 
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Utilization  of  Special  Machines  in 
Cylinder  Block  Production 

One  of  die  distinguishing  factors  of  the  cylinder  block  production 
described  in  this  article  is  the  use  of  specially  simple  jigs,  while  an  effec- 
tive location  system  permits  positive  alignment  of  all  faces  and  finish 
surfaces.      The    various    machining  operations  are  discussed  in  detail. 

By  J.  Edward  Schipper 


THE  manufacture  of  the  Paige  cylinder  blocks  is  dis- 
tinguished by  the  use  of  very  simple  jigs  and  by 
an  extremely  simple  system  of  location  which  per- 
mits positive  alignment  of  all  faces  and  finish  surfaces, 
and  renders  unnecessary  complicated  means  of  determin- 
ing location.  .        .... 

The  cylinder  block  is  for  the  Paige  little  six,  which  is 
manufactured  in  the  Paige  Motor  Car  Co.  plant.  Normal 
production  on  this  model  runs  100  per  day,  and  the  shop 
is  tuned  up  on  a  9  hr.  basis,  which  gives  a  production 
through  the  machinery  of  nine  pieces  per  hour.  The 
operations  are  so  arranged  and  the  machinery  has  been 
selected  in  such  a  way  that  no  particular  machine  runs 
ahead  of  the  rest  of  the  shop.  Thus  all  piling  up  of  parts 
is  avoided  and  the  floor  kept  absolutely  free  from  accu- 
mulation of  parts  around  any  one  machine.  This  idea  is 
carried  further  than  in  most  plants,  as  instead  of  cylin- 
der blocks  entering  a  finished  stock  department,  or  at 
least  accumulating  beyond  requirement,  they  are  passed 
immediately  to  the  engine  assembly  line.  In  other  words, 
there  is  no  definite  hiatus  between  manufacture  and  as- 
sembly on  these  blocks.  The  floor  is  so  laid  out  that  the 
final  manufacturing  operation  on  different  parts  takes 
place  adjacent  to  the  point  at  which  they  are  required  for 

the  assembly  line.  ..,.,,  o^n 

The  raw  castings  for  this  cylinder  block  average  240 
lb  apiece,  and  the  finished  casting  200  lb.  Thus,  about 
40  lb  of  metal  are  cut  from  each  block  during  the  various 
processes  of  manufacture,  or  4000  lb.  of  metal  per  day  in 
the  cylinder  block  machining  department.  As  the  opera- 
tions are  followed  through  this  article,  it  will  be  noticed 
that  no  deep  cuts  are  taken  at  any  particular  point  along 
the  line.  The  rough  casting  is  very  closely  approximate 
to  the  finished  casting  in  its  exterior  and  machining 
dimensions.  . 

The  cylinder  block  is  checked  over  in  a  rough  inspec- 
tion jig  before  any  operations  are  performed.  This  jig 
has  stops  between  the  No.  3  and  4  cylinders  and  the  top 
and  bottom.  The  amount  of  metal  required  endwise  is 
checked  bv  the  stop  between  the  third  and  fourth  cylinder, 
and  the  depth  of  these  castings  is  checked  by  the  top  and 
bottom  stops,  which  indicates  that  there  is  sufficient  metal 
for  all  of  the  machining  operations  made. 

The  first  machining  operation  is  located  in  exactly  the 
same  manner  as  the  casting  check  on  the  rough  inspection 
jig  In  other  words,  the  stops  on  the  jig  for  the  first  op- 
eration are  duplicates  of  the  stops  on  the  rough  inspection 
jig  The  machine  is  an  Ingersoll  reciprocating  miller  which 
mills  the  valve  side  of  the  casting.  This  machine  has  three 
cutters  and  is  capable  of  handling  nine  blocks  per  hour. 


All  faces  on  the  valve  side  are  finish  milled  in  this  opera- 
tion. 

The  second  machining  operation  is  on  an  Ingersoll  of  the 
long  table  type,  capable  of  carrying  five  blocks  at  a  time. 
There  are  double  rows  of  cutters  in  this  machine,  giving 
first,  a  rough,  and  second,  a  finish  cut  on  the  three  faces  of 
the  block  not  milled  by  the  first  machine.  Location  for  this 
work  is  from  the  top  and  bottom  flanges.  This  machine 
leaves  the  block  with  all  four  sides  finish  milled. 

After  the  milling  operation,  the  next  operation  is  to  drill 
two  dowel  holes  from  which  every  subsequent  machining 
operation  is  located.  In  drilling  these  dowel  holes  on  a 
Cincinnati-Bickford  radial,  the  block  is  located  from  the 
milled  faces  and  from  a  V-block  between  the  third  and 
fourth  cylinders.  Besides  the  dowel  holes,  which  are  J/2  in- 
in  diameter,  the  main  feed  holes  for  the  oil  line  and  the 
oil  pump  holes  are  drilled  and  reamed  on  this  machine. 

A  special  Ingersoll  miller  with  a  traveling  cutter  takes 
care  of  the  next  operation,  which  is  milling  both  ends  of 
the  block.  On  one  end,  the  cutter  is  designed  to  rise  and 
fall.  It  is  timed  so  that  as  the  table  feeds,  the  cutter 
travels  over  the  surfaced  portions  of  the  rear  face  in  what 
is,  roughly  speaking,  a  three-sided  figure.  The  cutter 
rises,  milling  one  face,  then  remains  stationary  while  the 
table  travels,  milling  the  top  face,  and  then  descends,  mill- 
ing the  third  face.  The  table  for  this  machine  takes  two 
cylinder  blocks  at  a  time  and  the  machine  makes  the  finish 
cut.    Location  is  from  the  dowel  pin  holes. 

Three  Foote-Burt  cylinder  boring  machines  give  the  cyl- 
inders a  rough,  semi-finish  and  finish  bore  respectively. 
After  the  final  bore,  0.020  in.  is  left  in  for  reaming.  On 
the  finish  bore,  the  limit  is  0.0005  in.  Location  for  this 
operation  is  from  the  dowel  pins  only.  The  cylinders  are 
then  left  in  their  finish  bored  condition  to  go  through  the 
remaining  operations,  the  final  surface  being  put  on  the 
cylinder  walls  later,  as  will  be  described  subsequently. 

Two  American  radial  drills  take  care  of  the  next  opera- 
tion, which  is  drilling  the  fan  stud  holes  and  the  Hubbard 
plug  holes,  as  well  as  the  cylinder  drain  holes.  In  this 
same  operation,  the  intake  passage  in  the  top  of  the  cylin- 
der is  drilled  out  and  also  the  stud  holes  for  the  carbureter. 

As  an  economy  measure,  a  preliminary  water  test  is 
given  the  cylinder  block  at  this  point.  This  is  done  on  a 
jig  which  seals  all  of  the  water  holes  and  allows  the  appli- 
cation of  a  60-lb.  hydraulic  pressure.  Only  relatively  few 
operations  have  been  taken  up  to  this  point  and  leaks  can 
be  detected  at  a  time  when  it  is  not  expensive  to  salvage 
the  block.  This  is  only  a  preliminary  water  test,  of  course, 
as  a  later  test  is  necessary  after  other  cuts  have  been  made. 

Milwaukee  millers  are  used  for  milling  the  water  pump 
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il)  Irupectinp  the  rough  coating  on  the  rough  inspection  jig.  (2)  Milling  exhaust  manifold  sides  on  Ingersollrecip 
tig  milling  machine.  (3)  Milling  face,  hem-inn  caps,  top  and  bosses  on  side  opposite  the  valve  on  <M!  Ingersoll 
ad,  mm  spindle,  fixed  rail  milling  machine.     (4)  Drilling  and  reaming  two  dowel  holes  from  which  practically 

""  <y   the  subsequent  operations  are  located.     (5)  Milling  the  end*  <>(  the  hl„,-i,s  „»  <•  r./,eei„i  i  „,/.,■:<, ,11  miller.    The 

small  cutter    hov  n  at  the  ri</ht  m  the  ,„,,,/,,„,■  ,.:  „  trarrli,,<i  entter  ilexerihed  in  the  text.     (•',)   Foote  Hurl  cylinder 

boring  machine,  boring  six  cylinders  at  one  time 
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(7)  One  of  the  two  American  radial  drills  used  for  drilling  the  fan  stud  holes  and  the  Hubbard  plug  holes,  as  well  as 
the  cylinder  drain  holes.  (8)  Jig  for  water  testing  the  block.  The  jig  seals  the  block  and  a  hand  pump  is  used  for 
a  6546.  hydraulic  test.  (9)  Milwaukee  miller  for  the  water  pump  pad.  (10)  Milling  the  faces  of  the  main  bearing 
holes  and  the  oil  sling  slots  on  a  Milwaukee  miller  with  a  special  support  arm  and  an  extra  long  table.  This  is  a 
straddle  milling  operation.  (11)  Battery  of  Foote-Burt  multiple  spindle  drills  for  the  valve  and  valve  guide  holes. 
The  first  two  machines  are  roughing  cuts  and  the  third  machine  shown  in  the  background  is  finish  cut.  The  first  two 
have  twelve  spindles  each  and  the  rear  twenty-four.     (12)   Raihvay  jig  arrangement  for  a  group  of  four  operations 


April  7,  1921 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


759 


II.,)  M, ,/,,„■  /,.„,„,/  „,»,/.,„,  whirl,  ,■„,,,, I,  /„„•,■*  f/ia  rnain  bearings,  the  camshaft  bearings  and  water  pump  support 
notes.  (14)  Turnover  pg  operation  showing  the  jig  in  a  Bansh  multiple  with  one  set  of  spindles  at  work.  The  jig 
is  then  thrown  over  on  the  shaft  A.  assisted  by  the  counter-weight  B,  and  the  second  series  of  spindles  at  C  brought 
into  operation.  (15)  Am,,„n„  ,„  ,/,,,■  drill  press  used  for  tapping  some  of  the  holes  in  the  per,  ions  op,  ml, on  . 
•  mplnijnig  the  turnover  jig.  (16)  Barnes  power-feed  drill  press  whirl,  drills,  reams  and  spot  lores  the  distributor 
notes.  Similar  machines  are  used  for  spot  facing  the  valve  seat  a nd  for  milling  the  clearance  in  the  timing  gear 
case,  (it)  names  power-feed  machine  spot  facing  the  top  of  the  valve  seat.  (18)  First  of  a  eeru  of  five  machines 
operating  on  one  jig  carried  along  on  roller  tracks.    This  is  a  Baush  thirl,/  si.,-  spin, ll,:. 
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(19)  Baush  thirty-three-spindle,  the  second  in  the  line  of  five  machines  taking  care  of  the  intake  ports,  water  itilet 
holes,  etc.  (20)  American  radial  drill  press  indexed  for  the  breather  holes  2  deg.  and  20  min.  off  the  vertical  (21) 
Cylinder  bore  lapping  machine.  This  is  a  special  carborundum  stone  machine  with  spring-out  pieces  to  put  the 
finish  surface  on  the  cylinder  bore.  (22)  Washing  the  cylinder  blocks  in  a  Blakeslee  washer.  This  is  the  last  opera- 
tion before  the  block  goes  to  final  inspection  from  whicli   it  is  passed  on  to  assembly 


pads  (this  being  a  finish  cut  located  from  the  dowels)  and 
for  straddle  milling  the  main  bearings  and  the  oil  thrower 
grooves.  A  battery  of  three  Foote-Burt  multiple  spindle 
drills  is  required  for  the  valves  and  valve  guide  holes.  The 
first  of  these  three  machines,  all  of  which  are  exactly  alike, 
is  for  the  valve  holes  and  valve  guide  holes  for  six  of  the 
cylinders.  There  are  twelve  spindles  for  this  operation, 
taking  care  of  six  alternately  faced  valves.  It  is  impossible 
to  machine  all  twelve  holes  at  the  same  time  because 
the  tools  cannot  be  brought  close  enough  together,  there- 
fore two  machines  are  required.  The  block  is  shifted  to 
the  second  machine,  which  also  has  twelve  spindles  for  the 
six  valves.  The  third  machine,  however,  reams  all  of  these 
holes  at  once.  A  very  noteworthy  jig  is  used  for  these 
operations.  It  is  an  indexing  type  which  comes  forward 
for  the  six  valve  holes  and  moves  back  for  the  six  guide 
holes  on  each  of  the  first  two  machines.  On  the  third  ma- 
chine, the  same  type  of  jig  is  used  except  that  all  of  the 
holes  are  taken  care  of  on  the  one  machine. 


Nothing  has  been  mentioned  regarding  location  of  the 
last  few  operations,  but  as  indicated,  these  are  all  from  the 
dowel  holes  cut  for  this  purpose.  This  same  applies  to  the 
series  of  operations  which  are  done  on  a  jig  which  travels 
along  a  track  in  front  of  four  machines,  performing  the 
next  series  of  operations.  These  four  operations  are  all 
drilling  and  the  jig  rolls  from  one  to  another  on  a  track 
before  them.  The  first  drill  is  a  Baush  multiple  spindle 
drill  with  forty-seven  spindles  which  take  care  of  practi- 
cally all  holes  in  the  bottom  of  the  block.  This  is  followed 
by  a  Hammond  radial  which  taps  all  of  the  holes  necessary, 
after  which  the  block  is  rolled  through  a  Barnes  sliding 
head  drill  press  which  chamfers  the  bottom  of  the  cylinder 
bore.  The  last  operation  in  this  train  is  performed  on  a 
Hammond  radial  which  screws  in  the  main  bearing  cap 
studs  and  fastens  these  caps  in  place. 

After  the  main  bearings  are  in  place,  the  block  is  passed 
to  a  Moline  boring  machine  which  rough  bores  the  main 
bearings,  the  camshaft  bearings  and  water  pump  support 
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holes.  There  are  three  cutter  bars  on  this  machine  which 
operate  horizontally.  After  the  rough  boring  operation,  a 
finish  cut  is  taken  immediately  after  by  a  built-up  com- 
pound tool;  that  is,  the  bar  which  holds  the  cutter  is 
equipped  with  gun  locks  which  hold  both  the  rough  and 
finish  cutters  which  follow  each  other  through  the  bearing. 

One  of  the  most  interesting  jigs  in  the  entire  manufac- 
turing scheme  is  used  in  the  next  series  of  operations. 
This  is  a  turn-over,  indexing  jig  fitted  with  counterweights 
so  as  to  permit  ready  handling  of  the  block.  There  are  five 
of  these  jigs  which  permits  of  one  being  loaded,  passed 
along  through  the  five  operations  which  are  in  the  series, 
and  then  being  unloaded  ready  for  the  next  block.  These 
jigs,  of  course,  follow  each  other  through  in  rapid  succes- 
sion, the  entire  series  of  operations  being  timed  so  as  to 
meet  the  nine  per  hour  schedule.  The  first  machine  in  this 
series  of  five  is  a  Baush  multiple  spindle.  The  spindles  are 
divided  into  two  parts,  the  left  half  taking  care  of  the 
drilling  on  the  rear  end  of  the  block  and  the  right  half  on 
the  front  end  of  the  block.  The  turn-over  jig  allows  the 
block  to  be  swung  over,  first  on  the  rear  end,  so  that  these 
holes  can  be  drilled,  and  then  to  the  front  end,  so  that  the 
other  set  of  holes  can  be  drilled  on  this  same  machine.  The 
loaded  jig  is  then  passed  along  on  its  roller  carrier  to  the 
next  machine,  which  is  an  American  radial.  This  taps 
some  of  the  holes  which  were  drilled  on  the  previous  opera- 
tions. These  include  the  flywheel  housing  cap  screw  holes, 
timing  gear  cover  holes,  etc.  On  this  same  machine,  the 
main  bearing  groove  for  the  oil  thrower  rings  is  cham- 
fered also. 

The  loaded  jig  is  then  hauled  along  to  the  third  machine 
in  the  series,  which  is  an  American  sensitive  radial.  This 
drills  and  taps  the  Water  pump  body  bracket  holes  and  drills 
the  packing  holes  for  the  rear  main  bearing.  The  fourth 
machine  in  the  series  is  a  Barnes  power-feed  drill  press, 
which  drills,  reams  and  spot  faces  the  distributor  holes.  The 
fifth  machine  is  also  a  Barnes  power  feed  drill,  which  spot 
faces  the  top  of  the  valve  seat,  this  machine  being  tilted 
to  take  care  of  the  angle  of  inclination  of  the  valve.  The 
sixth  machine  is  similar  to  the  fifth,  being  a  Barnes  power 
feed  type  which  mills  the  clearance  for  the  timing  gears 
in  the  timing  gear  case.  This  is  merely  a  precautionary 
operation,  as  on  a  great  many  of  the  cylinder  block  cast- 
ings this  machine  does  not  have  to  take  a  cut  as  there  is 
already  sufficient  clearance  for  the  gears.  On  all  of  these 
operations,  in  all  holes  that  the  depth  is  fixed,  the  drilling 
is  held  to  a  positive  stop. 

Another  traveling  jig  of  the  indexing  type  takes  care 
of  the  next  series  of  operations,  the  track  along  which  the 
jig  rolls  passing  before  five  machines.  The  first  of  these 
is  a  Baush  multiple  spindle  drill  with  thirty-six  spindles. 


On  this  multiple  the  jig  rolls  back  and  forth  so  that  it  is 
first  rolled  out  for  twenty-four  stud  holes  and  then  moved 
back  in  against  a  rear  stop  for  twelve  water  holes.  The 
rolling  is  done  on  a  track  on  the  table  of  the  machine.  On 
this  operation,  locating  is  done  primarily  from  the  dowel 
pins  and  checked  by  plugs  in  Nos.  1  and  6  cylinder  bores. 

The  second  machine  in  this  line  is  exactly  the  same  as 
the  first,  being  a  Baush  multiple  spindle  drilling  thirty- 
three  holes  at  once.  These  include  the  exhaust  and  intake 
ports,  water  inlet  holes,  manifold  stud  holes,  stud  holes  for 
the  valve  cover  plate,  tappet  bracket  cap  screw  holes,  gen- 
erator cap  screw  holes  and  camshaft  bearing  set  screw 
holes.  The  third  machine  in  the  series  is  an  American 
radial  drill  in  which  the  throttle  control  cross-shaft  hole  is 
drilled  and  six  stud  holes  for  the  valve  cover  spot  faced. 
The  breather  hole  is  drilled  and  tapped.  These  operations 
are  located  from  the  casting  by  a  V-block. 

The  block  is  then  passed  to  a  Hammond  radial  drill, 
which  taps  and  spot  faces  the  distributor  setscrew  holes. 
It  also  drills  four  dowel  pin  holes  for  the  tappet  bracket 
and  drills  and  reams  two  dowel  pin  holes  for  the  generator 
bracket.  Another  Hammond  radial  takes  care  of  the  final 
operations  in  this  series,  which  are  to  chamfer  and  tap  the 
cylinder  stud  holes,  exhaust  manifold  stud  holes,  generator 
bracket  and  tappet  bracket  stud  holes,  the  cover  plate  stud 
holes  and  the  setscrew  holes  for  the  camshaft  bearing. 

The  cylinder  blocks  are  now  through  the  main  machin- 
ing operations  and  are  ready  for  the  final  surfacing.  This 
is  done  on  a  Barnes  power  feed  drill  with  a  lapping  cutter 
specially  designed  by  the  Paige  company.  This  lapper  is 
really  an  oil  stone  proposition  with  the  segments  of  oil 
stone  set  into  a  plug  which  fits  the  cylinder  bore.  The  lap- 
per takes  care  of  any  size  cylinder,  so  that  the  same  tool 
may  be  used  for  oversize  cylinders.  This  is  accomplished 
by  setting  the  carborundum  segments  on  springs  with 
about  15  lb.  tension.  These  springs  hold  the  stone  seg- 
ments in  contact  with  the  cylinder  walls  and  a  few  revo- 
lutions is  sufficient  to  lap  the  cylinder  to  size.  It  is  merely 
a  finishing  operation  for  the  bore. 

The  remaining  operations  are  minor  in  character,  con- 
sisting of  air  drilling  a  diagonal  oil  hole,  pressing  by 
means  of  a  Metal-wood  hydraulic  press  all  of  the  valve 
guides,  making  a  final  water  test  at  60  lb.  pressure,  wash- 
ing the  block  in  a  Blakeslee  washer  and  then  passing  it 
along  for  final  inspection.  Final  inspection  is  done  by 
special  inspection  gages  in  the  usual  way,  a  very  interest- 
ing gage  used  on  this  work  being  the  Walker  micro  gage, 
which  measures  the  cylinder  bores  for  taper  as  well  as  out- 
of-round.  It  is  a  dial  instrument  which  affords  an  excep- 
tionally ready  means  for  checking  the  accuracy  of  the  cyl- 
inder barrel. 


Locking  Radiator  Cap 


.  1  locking  radi- 
ator cap  to 
prevent  theft 
of     motometer 


AS  an  outcome  of  frequent  thefts  of  motometers  and 
radiator  caps,  the  Zinke  Company  is  putting  on  the 
market  a  new  Protex-A-Cap  that  is  locked  in  place  by  an 
eight  tumbler  lock  with  over  one  thousand  key  changes  and 
no  master  key,  precluding  the  possibility  of  professional 
thieves  being  provided  with  one  or  a  set  of  keys  to  fit.  The 
action  of  the  lock  forces  a  hardened  steel  bolt  into  a  slot 
in  the  adapter  ring,  which  is  secured  to  the  radiator  neck 
by  three  cup  point  set  screws,  seated  from  inside  the  ring. 
These  screws  are  forced  tightly  into  the  inside  of  the  neck 
by  means  of  an  "L"  wrench  furnished  with  the  cap.  The 
adapter  fits  all  radiators  with  screw  caps  except  a  few  with 
caps  of  abnormal  size.  It  is  claimed  by  the  makers  that 
the  Protex-A-Cap  is  one  of  the  most  attractive  radiator 
trimmings. 
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Helping  Workers  to  Be  Proud  of 

Their  Skill 

A  customer  made  a  complaint.  Two  workmen  were  called  in  to  discuss 
it  with  him.  They  felt  their  employer  had  confidence  in  their  knowledge, 
and  learned  as  well  some  of  the  troubles  of  the  management.  This  ar- 
ticle traces  the  development  of  a  labor  policy  and  a  plant  "personality." 

By  Norman  G.  Shidle 


MANUFACTURING  firms  in  many  ways  resemble 
individuals  as  to  characteristics,  habits  of 
thought  and  mode  of  action.  Most  of  us  are 
creatures  of  habit  to  a  large  extent,  the  difference  be- 
tween those  who  are  successful  and  those  who  are  un- 
successful being  somewhat  a  matter  of  good  habits  and 
bad  habits.  Being  sober  with  some  men  is  simply  a 
habit;  being  drunk  is  a  habit  with  others  (or  was  until 
Jan.  16,  1920,  since  when  it  has  been  an  evidence  of 
one  kind  of  intelligence).  Some  men  are  habitually 
pleasant,  others  habitually  gruff  or  grouchy.  What- 
ever our  habits  are,  they  cast  about  us  a  certain  atmos- 
phere— which  is  usually  called  personality.  And  that 
atmosphere,  though  intangible,  admittedly  plays  an  im- 
portant part  in  determining  our  progress  or  success  in 
life. 

So  with  manufacturing  plants  does  the  atmosphere 
or  personality  affect  definitely  the  quality  and  quantity 
of  the  work  done.  The  personality  of  the  chief  execu- 
tive may  determine  this  atmosphere  to  a  large  extent, 
but  the  traditions  of  the  firm  itself — how  and  why  and 
for  what  purpose  it  grew — always  make  a  marked  im- 
pression. Especially  is  this  true  in  regard  to  human 
relationships  within  the  factory.  Sometimes  an  oppor- 
tunity given  to  workers  to  express  pride  in  and  knowl- 
edge of  their  work  helps  materially. 

The  basis  for  much  industrial  unrest  is  that  the  human 
and  personal  touch  of  the  small  shop  has  been  lost  in 
the  growth  of  many  modern  plants.  Not  only  have  some 
plants  lost  that  touch,  but  many,  especially  in  a  young 
industry  which  grew  rapidly  like  the  automotive  indus- 
try, have  never  had  it  to  lose. 

A  factory  starting  to  manufacture  automobiles  to-day 
cannot,  for  the  sake  of  human  relationships  or  any 
other  reason,  afford  to  start  in  like  the  craftsmen  of  old 
with  one  or  two  skilled  workers  and  a  few  apprentices. 
It  is  often  necessai'y  to  start  on  a  comparatively  large 
scale.  Nevertheless,  tradition  and  habit  of  the  plant 
begin  to  grow  with  the  first  day's  production.  Usually 
the  growth  is  unconscious.  Perhaps  better  results  would 
be  obtained  if  actions  were  sometimes  regarded  as  be- 
ing parts  of  tradition  and  an  effort  were  made  to  build 
that  tradition  accordingly.  It  is  perfectly  possible, 
though  more  difficult,  to  build  good  habits  and  good  tra- 
dition when  starting  manufacture  on  a  comparatively 
large  scale.  It  is  possible  because  it  involves  no  other 
fundamental  factors  than  when  starting  on  a  small 
scale;  it  is  more  difficult  because  these  factors  are  all 
infinitely  larger  and  more  complex. 

To  examine  human  relationships  in  an  individual  plant 
from  this   point  of   view,   however,   an   example   of   the 


growth  of  a  firm  from  the  old  to  the  new  times  is  of 
value  as  illustrating  the  principles  involved  and  sug- 
gesting lines  of  thought  for  application  on  the  problems 
of  plants  whose  difficulties  differ  to  some  extent.  Such 
an  example  was  described  recently  in  Automotive  Indus- 
tries, in  telling  the  story  of  industrial  relationships  at 
the  Brewster  factory. 

A  somewhat  similar  story  is  recorded  in  the  interest- 
ing development  at  the  Rubber  &  Celluloid  Products 
Company.  This  company  began  many  years  ago  to  make 
hard  rubber  covered  harness  and  coach  hardware.  The 
process  consists  of  covering  the  metal,  on  door  handles, 
for  instance,  with  a  hard  rubber  coat,  which  will  not 
chip  off  and  which  presents  a  good  appearance  while  re- 
moving the  necessity  for  constant  polishing. 

The  process  requires  very  careful  workmanship  and 
consists  entirely  of  hand  work.  When  the  business 
first  started,  a  few  men  were  trained  in  the  work.  They 
were  skilled  craftsmen  and  were  proud  of  their  knowl- 
edge of  a  trade  in  which  few  of  their  fellows  were  capa- 
ble of  working. 

Shop  discipline  in  the  old  days  was  lax;  it  would  prob- 
ably be  branded  as  utterly  inefficient  to-day,  but  this 
very  inefficiency  had  its  part  in  building  up  the  tradi- 
tion which  has  stood  the  company  in  such  good  stead  dur- 
ing recent  years.  The  story  is  told  that  it  was  even 
necessary  on  more  than  one  occasion  for  the  boss  to 
run  over  to  the  neighboring  public  house  and  get  Bill 
and  John  back  to  work  on  an  order  that  had  just  come  in. 

But  Bill  and  John  always  came  and  worked  with  a  will 
for  they  were  justly  proud  of  their  skill,  were  always 
fairly  treated  in  the  matter  of  wages,  and  felt  them- 
selves to  be  very  definitely  a  part  of  the  company  for 
which  they  were  working. 

Because  the  work  is  so  specialized  and  because  it  re- 
quires personal  skill  on  the  part  of  the  worker,  it  has 
been  necessary  to  train  all  the  new  workers  who  come 
to  work  in  this  establishment.  Consequently,  practically 
every  man  now  working  here  learned  his  trade  and 
gained  his  working  knowledge  within  the  plant. 

These  old  workmen,  some  of  whom  have  been  there 
for  fifty  years,  brought  their  sons  in  to  work  as  they 
grew  up,  following  the  usual  custom  of  the  old  days.  As 
a  result,  the  spirit  of  good  fellowship  and  co-operation 
throughout  the  shop  has  been  preserved  intact  through 
all  these  years.  All  the  foremen  were  trained  in  the 
shop,  and  consequently  take  pride  and  pleasure  in  in- 
structing and  teaching  the  newcomers. 

The  labor  turnover  is  very  low,  despite  the  fact  that 
hiring  is  still  done  by  the  various  foremen.  The  suc- 
cess of  this  policy,  however,  can  probably  be  attributed 
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to  the  fact  that  the  foremen  understand  thoroughly  the 
ideals,  policies  and  requirements  of  the  company — in 
fact,  they  themselves  create  and  carry  on  those  ideals 
to  a  large  extent.  For  this  reason  their  success  in  hir- 
ing the  right  men  for  the  right  jobs  cannot  really  be 
taken  as  a  general  argument  in  favor  of  this  method. 

Among  other  desirable  labor  results  that  have  been 
achieved  is  a  sound  and  intelligent  attitude  among  the 
men  on  the  wage  question.  Wages  were  advanced  dur- 
ing the  war  by  the  management  voluntarily  to  meet  the 
rise  in  the  cost  of  living.  They  were  not  changed  vio- 
lently and  rapidly  back  and.  forth  as  was  common  in 
many  places.  The  men  were  satisfied  because  the  tradi- 
tion behind  them  taught  that  fair  play  had  always  been 
a  characteristic  of  wage  adjustments  there.  Tradition 
gave  them  no  cause  for  suspicion.  This  fact  should  be 
recognized  as  important. 

In  analyzing  the  factors  of  interest  and  importance  in 
the  success  of  this  labor  development  the  following 
stand  out: 

1.  A  healthy  and  favorable  tradition,  built  up  from  the 
inception  of  the  company — a  tradition  built  upon 
fair-play  and  honesty  in  every  industrial  relationship. 

2.  Steady  employment.  The  working  force  at  this  com- 
pany had  not  been  cut  at  the  time  this  article  was 
written,  some  seven  months  after  the  beginning  of 
the  present  business  depression,  nor  during  previous 
periods  of  a  similar  nature.  The  men  here  know  that 
their  job  is  good  as  long  as  they  do  conscientious  work. 
In  depression  periods  it  is  often  necessary  to  shift 
skilled  workers  from  one  kind  of  task  to  another,  but 
the  men  understand  the  conditions  and  are  glad  to  do 
their  part  in  alleviating  them. 

3.  Interesting  work.  The  work  is  of  such  a  nature  that 
skill  must  be  exercised  in  every  operation.  The  fin- 
ished product  bears  the  stamp  of  personal  skill  on 
every  piece,  and  the  interest  of  the  workman  in  mak- 
ing the  product  perfect  is  accordingly  enhanced. 
Moreover,  his  interest  is  constantly  kept  alive;  it  is 
not  dulled  and  blunted  by  monotonous  work. 


4.  The  men  know  and  are  made  to  feel  that  they  are 
important,  individually  and  collectively,  in  the  busi- 
ness. 

An  interesting  incident  occurred  in  this  plant  recent- 
ly which  illustrates  strikingly  the  last  point  mentioned. 
A  shipment  of  door  handles  had  been  covered  according  to 
specifications  which  required  working  to  extremely  close 
dimensions.  When  the  handles  were  received  by  the 
customer  and  inspected,  very  slight  variations  from  the 
desired  proportions  were  noted  in  inspection — varia- 
tions not  visible  to  the  eye,  but  apparent  when  measured 
with  accurate  instruments.  A  complaint  was  made  about 
the  discrepancies. 

The  company  explained  to  the  customer  the  nature  of 
the  process,  the  difficulty  of  working  in  rubber  to 
thousandths  of  an  inch  and  the  necessity  of  doing  the 
entire  process  by  hand.  The  customer  was  not  quite 
satisfied  yet  and  finally  sent  a  representative  to  the  fac- 
tory. 

The  company  executive,  instead  of  explaining  the  mat- 
ter to  the  customer  himself,  called  in  two  or  three  skilled 
workmen  from  the  shop.  He  explained  the  difficulty  to 
the  workmen  and  asked  that  they  explain  to  the  customer 
just  how  the  process  was  done,  what  the  difficulties  were 
and  what  were  the  entire  facts  of  the  case.  This  was 
done  and  the  customer  satisfied. 

The  significant  feature  of  the  incident,  however,  is 
that  this  executive  showed  by  his  action  more  clearly 
than  he  could  have  done  in  any  other  way,  the  confidence 
felt  by  the  company  in  these  workmen  and  the  impor- 
tance which  he  attached  to  their  intelligence  and  skill. 
The  incident  is  unimportant  in  itself,  but  it  brings  to 
light  a  policy  and  an  idea  of  great  significance. 

A  plant  with  a  good  personality  is  likely  to  have  not 
only  harmonious  industrial  relationships,  but  an  excep- 
tional vigor  and  interest  in  production  among  its  em- 
ployees. A  bad  personality  or  "atmosphere"  can  be  as 
harmful  in  the  case  of  a  manufacturing  plant  as  in  the 
case  of  a  salesman. 


Engineers  and  Commercial  Training 


SOME  interesting  suggestions  to  young  engineers  were 
made  in  the  course  of  a  lecture  before  the  (British) 
Institution  of  Electrical  Engineers  by  Llewellyn  B.  Atkin- 
son. Mr.  Atkinson  said  that  although  a  commercial  engi- 
neer generally  obtained  more  compensation  than  a  purely 
scientific  engineer,  he  did  not  think  that  the  latter  had 
much  cause  for  complaint,  as  he  was  engaged  upon  work 
which  gave  great  mental  and  intellectual  pleasure.  He 
nevertheless  urged  engineering  students  to  study  the  prin- 
ciples of  business,  finance  and  economics.  Some  thirty 
years  ago,  the  speaker  said,  methods  of  organization,  both 
inside  works  and  on  outside  contracting  jobs,  were  in  a 
very  crude  and  chaotic  state,  and  little  information  was 
available  relative  to  the  cost  of  doing  work  or  the  output 
of  tools  and  plant.  In  these  days,  however,  costs  were 
accurately  ascertained  and  checked  by  a  special  staff,  and 
young  engineers  should  on  no  account  neglect  that  side 
of  their  profession. 

The  training  which  engineers  received,  .Mr.  Atkinson 
said,  should  lead  to  accuracy  in  thought  and  expression, 
but  there  were  little  lazy  habits  of  thought  and  expression 
which  often  spoiled  otherwise  useful  work.  Language  was 
made  to  express  ideas  and  thought.  The  English  language! 
was  not  so  full  of  fine  shades  of  meaning  as  the  French, 
but  it  nevertheless  offered  a  great  choice  of  words  suited 
to  express  kindred  ideas.  The  taking  of  trouble  in  think- 
ing out  and  framing  expressions  was  rather  out  of  fas] t, 

but  that  made  it  easier  to  acquire  distinction.     When  writ- 


ing letters  or  reports,  young  engineers  ought  to  read  them 
over  several  times  in  order  to  be  sure  that  each  phrase  had 
only  one  meaning.  It  was  a  good  plan  to  consider  oneself 
as  being  the  receiver  of  the  report  or  letter  and  as  know- 
ing nothing  about  the  matter.  Care  came  with  age  and 
experience.  He  remembered  reading  in  his  father's  diary 
in  which  he  wrote  of  his  engineering  work:  "It  is  a  pity 
X.  is  so  careless ;  we  had  to  re-level  a  whole  section  of 
the  railway  again,  owing  to  his  inaccuracy."  Such  care- 
lessness might  easily  have  lost  X.  his  advancement  at  some 
critical  moment,  but,  as  a  matter  of  fact,  he  became  a  cele- 
brated engineer  and  a  president  of  one  of  the  engineering 
institutions. 

As  far  as  possible  young  engineers  should  make  the 
acquaintance  in  proper  ways  of  men  of  ability  and  position 
in  their  own  and  allied  professions.  Such  men  were  usually 
anxious  to  help  young  engineers  in  their  profession,  espe- 
cially if  they  knew  that  they  were  working  seriously  at  the 
problems  of  science  and  industry.  One  of  the  greatest 
powers  to  be  cultivated  was  an  unfailing  good  temper  in 
times  of  difficulties  and  annoyance.  A  good  temper  not 
only  saved  nerve  strain  and  exhaustion  to  oneself,  bu1  it 
also  helped  others  to  accomplish  difficult  tasks.  Few  men 
realized  the  power  that  lav  in  a  smile.  It  was  also  good 
to  take  part  in  the  social  amenities  of  one's  work  and  the 
activities  of  professional  societies.  The  latter  afforded  a 
means  of  bringing  young  engineers  into  touch  with  men 
they  might  not  otherwise  meet. 
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286  Tractors  Average  30.8  Full  Days 

Work  a  Year 

Detailed  account  of  farm  owned  machines  by  Federal  investigators  in- 
dicates that  in  actual  operation,  the  farm  power  plants  are  not  coming  up 
to  the  advance  announcements  of  what  a  tractor  should  do. 


DURING  October  and  November,  1920,  representa- 
tives of  the  U.  S.  Department  of  Agriculture  vis- 
ited 286  tractor  owners  in  Ohio,  Indiana  and  Illi- 
nois. A  complete  record  of  all  the  work  done  during  the 
year  both  with  tractors  and  horses  was  obtained  from 
each  farmer.  Information  from  which  the  cost  of  using 
the  tractor  and  the  cost  of  maintaining  the  workstock 
could  be  determined  was  also  obtained. 

The  investigation  was  made  through  the  co-operative 
efforts  of  the  Bureau  of  Animal  Industry,  Office  of  Farm 
Management  and  Farm  Economics  and  the  Bureau  of 
Public  Roads,  in  accordance  with  plans  outlined  at  the 
Farm  Power  Conference  at  Chicago,  in  October,  1919. 
The  object  was  to  obtain  information  in  addition  to  that 
already  available  in  the  Department  of  Agriculture  and 
the  various  State  Colleges  of  Agriculture,  which  would 
aid  in  determining  advantageous  forms  of  power  for  dif- 
ferent farms  and  different  conditions. 

The  average  size  of  the  farms  visited  was  258  acres. 
This  is  considerably  above  the  average  size  of  all  farms 
in  these  States.  The  following  tractor  equipment  was 
found  on  the  farms: 

1-plow  tractor  on  1  farm ; 
2-plow  tractors  on  174  farms; 
3-plow  tractors  on  104  farms; 
4-plow  tractors  on  6  farms; 
5-plow  tractor  on  1  farm. 

Two-plow  machines  were  found  on  75  per  cent  of  the 
farms  with  less  than  160  crop  acres,  and  on  53  per  cent 
of  those  with  160  or  more  crop  acres. 

One  hundred  and  six  of  the  tractors  had  been  in  use 
1  year,  100  had  been  in  use  l1^  or  2  years,  49  had  been 
in  use  2'  2  or  3  years,  and  31  had  been  in  use  more  than 
3  years. 

On  the  average  the  tractors  were  used  for  30.8  full 
days  during  the  year  covered  by  the  investigation. 
Twenty-three  and  five-tenths  days  of  this  was  drawbar 
work  on  the  home  farm,  2.7  days  was  belt  work,  and  4.6 
days  was  custom  work.  Seventy-three  of  the  286  trac- 
tors did  less  than  20  days  work  during  the  year  and  26 
did  50  or  more  days'  work. 

The  number  of  workstock  still  owned  varied  from  2 
head  on  11  of  the  farms  to  more  than  15  on  5  of  the  large 
farms.  On  the  average  there  were  6.8  head  per  farm  at 
the  time  of  the  survey,  and  their  value  was  $145  per 
head.  In  all  there  were  1878  head  of  workstock  on  the 
286  farms  and  111  colts  less  than  1  year  of  age. 

Farm  Horse  Works  One  Day  in  Five 

The  average  number  of  full  days  work  per  year  per 
horse,  for  all  farms  was  68.6.  On  20  of  the  farms  the 
workstock  did  less  than  40  full  days'  work  and  on  27 
they  did  100  or  more  days'  work  per  year. 

The  tractors  did  85  per  cent  of  the  plowing  on  these 
farms,  73  per  cent  of  the  disking,  43  per  cent  of  the  har- 


rowing, planking,  rolling  and  packing,  41  per  cent  of 
the  grain  cutting  and  about  15  per  cent  of  the  loading 
and  hauling  of  hay. 

Of  267  men  who  did  spring  plowing,  142  did  it  all  with 
tractors,  121  used  both  tractors  and  horses  and  4  used 
horses  only. 

Of  225  who  did  fall  plowing,  190  did  it  all  with  trac- 
tors, 27  used  both  tractors  and  horses  and  8  used  horses 
only. 

Of  284  men  who  did  disking,  all  but  15  used  tractors 
for  at  least  a  part  of  it.  One  hundred  and  thirty  men 
used  their  tractors  for  cutting  grain  and  37  for  drawing 
the  hay  loader.  A  smaller  number  used  their  tractors 
for  any  other  drawbar  operation. 

In  all,  the  power  for  30  per  cent  of  the  drawbar  work 
on  these  farms,  as  measured  by  days  of  horse  labor  re- 
quired for  it,  was  furnished  by  tractors  and  the  re- 
mainder by  horses. 

The  average  cost  per  head  of  keeping  workstock  on 
these  farms  for  the  year  ending  Nov.  1,  1920,  was  $159, 
and  the  average  cost  per  farm  was  $1,076. 

This  cost  includes  charges  for  feed,  at  the  average 
price  for  the  year,  chores  at  25  cents  per  hour,  shoeing, 
veterinary,  harness,  interest  at  6  per  cent  and  depre- 
ciation.    A  manure  credit  of  $15  per  head  was  allowed. 

Feed  and  Depreciation 

Exclusive  of  grass  and  stalk  pasture,  the  average  ra- 
tion per  horse  consisted  of  1.3  tons  of  hay,  1.2  tons  of 
straw,  .2  acre  of  stover,  37.8  bushels  of  corn  and  22.3 
bushels  of  oats.  The  total  cost  of  feed  per  head  was 
$134.  Based  on  present  prices  (March,  1921)  the  cost 
of  feed  per  head  would  be  about  $80. 

The  average  cost  per  day  of  horse  labor  for  the  year 
of  the  survey  was  $2.43.  Based  on  present  prices  the 
cost  on  these  farms  would  be  not  far  from  $1.50  per  day. 

The  average  first  cost  of  the  2-plow  tractors  was 
$972,  of  the  3-plow  tractors  $1,354,  and  of  all  tractors 
$1,140.  The  average  amount  spent  for  equipment,  mostly 
plows  and  disks,  for  use  with  tractors  was  about  $340. 
The  average  value  of  the  horse-drawn  implements  dis- 
posed of  after  the  purchase  of  the  tractors  was  $12. 

The  average  life  of  these  tractors,  as  estimated  by 
their  owners,  is  6.7  years.  The  annual  depreciation  of 
the  2-plow  tractors  amounted  to  $164,  and  of  the  3-plow, 
$217.  The  annual  cost  of  repairs,  including  the  value 
of  the  owner's  time  spent  in  repairing  the  tractors,  was 
$39  for  both  the  2-plow  and  3-plow  sizes.  The  tractors 
had  been  out  of  commission  when  needed,  an  average 
of  about  2  days  during  the  year.  A  little  over  50  per 
cent  had  not  been  out  of  commission  at  all  when  needed, 
and  about  one  in  seven  had  been  out  of  commission  five 
days  or  more. 

The  fuel  consumption  per  day  for  the  2-plow  tractors 
varied  from  about  18  gallons  for  fall  plowing  to  about  11 
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gallons  for  drawing  the  hay  loader.  For  the  3-plow 
tractors  it  varied  from  23  gallons  for  plowing  to  15  gal- 
lons for  drawing  the  hay  loader.  The  2-plow  tractors 
covered  6.6  acres  per  day  in  plowing  and  the  3-plow 
machines,  8.6  acres.  The  amount  of  fuel  required  per 
acre  by  the  two  sizes  was  practically  the  same,  2.8  gal- 
lons for  the  2-plow  and  2.7  gallons  for  the  3-plow  trac- 
tors. 
Little  Difference  in  Plowing  Costs 

The  average  cost  per  acre  of  power  for  the  plowing 
done  with  2-plow  tractors  was  about  $2  and  with  the  3- 
plow  about  $2.20.  The  cost  of  power  for  the  plowing 
done  with  horses  on  these  farms  was  about  $2.90  per 
acre.  Based  on  the  present  costs  of  keeping  workstock, 
the  cost  of  power  for  plowing  with  horses  would  be  about 
$1.90  per  acre.  For  most  of  the  other  operations  the  cost 
of  power  when  furnished  by  horses  was  slightly  less 
than  when  furnished  by  tractors.  The  cost  per  acre  of 
power  for  disking  with  tractors  was  67c,  with  horses, 
64c;  for  cutting  grain  with  tractors,  67c;  with  horses, 
59c  These  figures  represent  the  cost  of  power  only  and 
do  not  include  either  the  cost  of  man  labor,  or  that  of  the 
implements  used. 

The  average  cost  per  day  of  2-plow  tractors  for  draw- 
bar work  on  the  home  farm  was  about  $12.65  and  of  3- 
plow  tractors  about  $17.75. 

The  total  cost  of  power  furnished  by  the  tractors  for 
drawbar  work  at  home  during  the  year  averaged  $341. 
This  drawbar  work  on  the  home  farm  constituted  76  per 
cent  of  the  total  work  done  by  the  tractors,  and  only  76 
per  cent  of  the  total  annual  charge  for  depreciation,  re- 
pairs and  interest  on  investment,  is  included  in  it.  No 
charges  for  taxes,  insurance  or  shelter  are  included  in 
the  costs  for  either  the  tractors  or  workstock. 

Nine  of  these  men  had  started  farming  with  tractors 
and  the  remainder  had  increased  the  size  of  their  farms 
by  an  average  of  about  20  acres  since  the  tractors  were 
purchased.  There  had  been  no  change  in  size  of  172  of 
the  farms,  81  had  been  increased  in  size  and  24  had  been 
decreased.  It  is  probable,  however,  that  in  most  cases 
the  tractor  was  not  primarily  responsible  for  the  change 
in  size  of  the  farm. 

Keeping  the  Horses 

On  the  172  farms  where  there  had  been  no  change  in 
acreage  the  number  of  workstock  had  been  reduced  by 
2.2  head,  an  average  reduction  of  26  per  cent.  Forty- 
four  of  these  172  men  had  not  reduced  the  number  of 
workstock.  62  had  disposed  of  1  or  2  head,  43  had  dis- 
posed of  3  or  4  head  and  23  of  more  than  4  head.  On 
these  172  farms  one  horse  had  been  kept  for  each  28 
acres    (total  acres,  not  crop  acres)   before  purchase  of 


tractors,  and  at  the  time  of  the  survey  there  was  one 
horse  for  each  37.7  acres.  For  all  the  farms  there  had 
been  an  average  of  one  horse  for  each  27.6  acres  before 
purchase  of  tractors,  and  there  was  one  for  each  37.9 
acres  at  the  time  of  the  investigation. 

On  the  farms  where  there  had  been  no  change  in  acre- 
age there  had  been  one  horse  for  each  21.5  crop  acres 
before  the  purchase  of  tractors,  and  there  was  one  for 
each  29  crop  acres  at  the  time  of  the  investigations. 

With  the  tractors  doing  the  bulk  of  the  work  of  plow- 
ing and  fitting  the  ground,  the  cultivation  of  corn  is 
the  operation  which  requires  the  greatest  amount  of 
horse  labor  in  the  shortest  time  on  most  of  these  farms. 
However,  on  only  105  of  the  286  farms  were  all  the  work- 
stock  used  for  cultivation,  and  on  only  38  of  the  remain- 
der were  they  all  used  for  any  other  one  operation.  On 
just  half  of  the  farms  all  the  workstock  were  not  used 
for  any  one  operation. 

There  were  great  variations  on  individual  farms  in 
the  cost  of  power  furnished  by  both  horses  and  tractors; 
and  by  more  careful  management  many  farmers  could 
doubtless  reduce  this  cost.  Repair  costs  and  fuel  con- 
sumption of  the  tractors  could  in  many  cases  have  been 
reduced  by  more  careful  operation.  The  cost  of  keep- 
ing workstock  could  have  been  reduced  on  many  farms 
by  more  careful  feeding  practices.  The  facts  that  on  20 
of  the  farms  the  workstock  did  less  than  40  days  of  work 
per  head  during  the  year,  and  that  on  half  of  the  farms 
they  were  not  all  used  for  any  single  operation,  indicate 
that  on  some  farms  there  are  still  more  workstock  than 
needed  for  the  system  of  farming  being  practiced. 

Comparative  Cost 

The  average  annual  cost  of  power  for  the  drawbar 
work  on  the  home  farm  which  was  done  with  tractors 
was  equal  to  the  cost  of  keeping  2.1  head  of  workstock 
and  this  is  practically  the  average  number  displaced  per 
farm.  On  the  basis  of  present  prices,  however,  the  cost 
of  keeping  workstock  has  declined  considerably  more 
than  the  cost  of  operating  tractors. 

Since,  during  the  year  covered  by  the  investigation, 
the  cost  of  power  on  the  average  farm  was  no  greater 
than  if  it  had  all  been  furnished  by  horses,  any  saving 
in  man  labor  costs,  any  gain  due  to  getting  a  larger 
amount  of  work  done  in  a  given  time  and  any  other  ad- 
vantages connected  with  the  use  of  tractors  which  can 
not  be  measured  directly  in  dollars  and  cents  might  be 
considered  clear  profit.  It  is  doubtful,  however,  if  such 
gains  were  great  enough  to  balance  the  cost  of  operat- 
ing the  tractors  on  many  of  the  farms  where  there  was 
no  change  in  acreage  and  where  no  workstock  were  dis- 
placed. 


An  Adjustable  Striking  Plate 


AN"  adjustable  striking  plate  designed  to  replace  the  old 
non-adjustable  plate  or  catch  on  automobile  doors  is 
manufactured  by  Franklin  Williams,  Inc.  The  old-style 
catch  is  made  with  one  or  two  non-adjustable  steps  and 
must  be  fitted  very  carefully  to  the  jamb  of  the  door,  so 
that  when  the  door  is  closed  it  is  held  firmly  against  the 
rubber  bumpers.  Any  wear  of  the  rubber  bumpers,  lock 
bolt  or  catch  permits  the  door  to  vibrate  or  rattle. 

The  Franzen  adjustable  striking  plate  can  be  fitted  after 
it  is  in  position  on  the  jamb.  Any  wear  which  has  a  tend- 
ency to  loosen  the  door  and  cause  it  to  rattle  can  be  com- 
pensated for  by  means  of  an  accessible  adjusting  screw. 
By  turning  the  screw  to  the  left  the  second  movable  step 
of  the  striking  plate  is  moved  in.     This  adjustment  again 


brings  the  door  when 
closed  into  intimate 
contact  with  the 
bumper. 


The  Fruh  en  adjtt  table 
striking  plate 
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Closer  Observation  in  1921  British 
Tractor  Trials 

New  regulations  provide  for  the  gathering  of  additional  data  in  tests  and 
require  more  detail  as  to  the  competing  machines.  Promise  that  Judge's 
decision  will  be  promptly  published  upon  conclusion  of  tests. 

By  M.  W.  Bourdon 


THE  rules  and  regulations  relating  to  the  1921  Brit- 
ish tractor  trials  embody  a  number  of  new  fea- 
tures which  will  have  the  effect  of  enabling  closer 
observation  to  be  made  of  the  competing  machines  and 
enable  the  Judge's  Report  to  provide  more  information 
for  prospective  buyers  than  in  previous  years.  The 
tightening  up  of  the  conditions  of  the  trials  should  also 
assist  competitors  and  other  tractor  manufacturers  to 
make  useful  comparisons  between  the  performances  re- 
corded and  those  of  which  their  own  machines  are  or 
should  be  capable. 

The  most  important  addition  to  the  regulations  is  one 
which  specifies  that  each  tractor  throughout  the  whole 
of  the  six  hours'  continuous  plowing  test  which  will  oc- 
cur during  one  of  the  allotted  days  shall  have  a  dynamo- 
meter permanently  in  series  with  the  drawbar,  so  that 
•a  continuous  record  of  work  done  can  be  obtained  to 
form  the  basis  of  the  subsequent  report.  The  dynamom- 
eters will  be  supplied  by  the  organizing  body,  the  So- 
ciety of  Motor  Manufacturers  and  Traders,  who  will 
not,  as  last  year,  be  acting  in  co-operation  with  the  Royal 
Agricultural  Society. 

For  Draining  Machines 

In  order  to  facilitate  the  measurement  of  fuel  and 
water  used  in  the  plowing,  all  the  competing  machines 
must  be  fitted  with  drain  cocks  not  less  than  %-in.  diam- 
eter clear  bore,  and  each  cock  must  be  provided  with  a 
nipple  to  accommodate  a  %-in.  rubber  tubing.  It  is  also 
specified  in  this  connection  that  the  drain  cock  must  be 
placed  in  such  a  position  that  the  whole  of  the  fuel  or 
water  may  be  drained  off  without  tilting  the  machine. 

Whilst  competitors  will  be  allowed  to  enter  two  identi- 
cal machines,  but  not  more,  only  one  machine  of  each 
make  and  type  will  be  under  close  observation  in  order 
that  its  fuel  and  water  consumption,  feed,  and  width  and 
depth  of  plowing  acreage  and  negative  work  at  head- 
lands may  be  recorded.  The  regulations  do  not  specify 
whether  the  trials  officials  will  select  the  specific  ma- 
chine, or  whether  competitors  will  be  allowed  to  indicate 
which  one  should  have  its  work  recorded  in  detail. 

A  modification  in  the  rule  relating  to  fuels  states  that 
while  the  organizing  society  will  provide  one  grade  each 
of  gasoline,  benzole  and  kerosene — the  class  of  fuel  to  be 
selected  by  the  entrant  at  the  time  of  entry — an  entrant 
desirous  of  running  on  special  fuels  may  do  so,  providing 
the  machine  be  entered  accordingly  and  that  the  entrant 
finds  his  own  fuel  and  sufficient  surplus  to  enable 
analysis  and  tests  of  it  to  be  made. 

Among  the  additional  items  to  be  recorded  in  the  re- 
port are  the  best  horse-power  developed  at  the  declared 
engine  speed,  results  of  tests  of  winding  gear  (if  fitted), 
the  time  required  for  preparing  the  machine  for  plow- 


ing, including  the  fitting  and  removal  of  spuds,  driving 
bands,  etc.,  the  minimum  width  of  headland  required  for 
turning  when  plowing,  and  the  maximum  drawbar  effort 
obtained  with  the  makers'  standard  spuds  or  strakes,  but 
without  wheel  extensions. 

A  separate  report,  which  will  be  issued  by  the  Organ- 
izers' engineer,  will  consider  the  following  points  in  re- 
gard to  the  work  done  by  plows,  cultivators  and  other 
implements  entered  independently  of  tractors:  ease  of 
turning;  clearance  between  plow  bodies;  clearance  be- 
neath plow  bodies  when  plow  is  fitted;  range  of  adjust- 
ment to  hitch  and  adjustability  to  various  types  of  trac- 
tors; weight;  drawbar  pull  required  per  square  inch  of 
furrow  section,  and  adjustment  for  different  width  and 
depths  of  plowing,  pitch  of  body  and  width  of  breast. 

In  order  to  enable  more  reliable  comparisons  to  be 
made  between  the  work  done  by  various  machines,  tests 
will  be  made  to  ascertain  the  land  resistance  in  different 
plots  by  means  of  a  special  plow  and  dynamometer, 
while  an  endeavor  will  also  be  made  to  ascertain  the  re- 
sistance of  lands  in  various  fields  at  varying  depths. 

Complaints  have  been  made  in  previous  years  that,  as 
the  trials  extended  over  three  or  four  days,  certain  trac- 
tors were  not  to  be  seen  at  work  by  the  visitors  on  every 
day  of  the  trials.  To  overcome  this  the  organizers  will 
endeavor  to  keep  every  tractor  at  work  throughout  the 
whole  four  days,  although  they  make  no  guarantee. 

As  to  the  Tractor 

Besides  the  points  already  mentioned  to  be  recorded 
in  the  report  are  the  following:  weight  of  tractor;  weight 
per  square  inch  of  wheel  area  bearing  on  the  ground, 
allowing  a  sinkage  of  1  in.;  number  of  attendants  re- 
quired for  plowing;  units  of  work  performed  during  the 
observed  six  hours'  continuous  plowing  test;  fuel  cost 
per  acre  per  unit  of  work;  water  consumption  per  acre 
and  per  unit  of  work,  and  price  of  machine  with  stand- 
ard equipment. 

The  trials  this  year  will  have  a  fresh  scene  of  opera- 
tions, a  point  near  Shrewsbury  instead  of  near  Lincoln. 
The  actual  plowing  will  commence  on  Tuesday,  Sept. 
20,  though  preliminary  tests  will  take  place  on  the  pre- 
ceding Saturday  and  Monday;  Saturday,  Sept.  24,  will  be 
reserved  for  final  inspection. 

Unlike  last  year,  no  prizes  or  monetary  awards  are 
offered,  the  advantage  to  be  derived  by  competitors  whose 
machines  operate  successfully  lying  in  the  publication  of 
the  official  report,  which  will,  it  is  promised,  on  this  oc- 
casion be  issued  within  a  fortnight  of  the  conclusion  of 
the  trials.  If  this  promise  can  be  carried  out  it  will  be 
a  considerable  improvement,  for  the  Report  of  1919 
trials  required  some  six  months  to  issue  from  the  press, 
while  the  report  of  last  year's  trials  has  not  yet  appeared. 
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An  Importer  s  Experiences  with  Ex- 
ported American  Cars 

Much  has  been  printed  about  automotive  export  practices  and  remedies 
that  must  be  applied,  but  here  we  print  the  effect  of  bad  practice  on  the 
man  at  the  other  end  of  die  line.  How  many  similar  tragedies  could  be 
written,  due  to  failure  of  the  manufacturer  to  follow  a  definite  policy? 

By  Clyde  Jennings 


WHAT  follows  here  are  the  strange  experiences 
of  an  importer  of  American  cars.  It  is  only 
fair  to  say  that  this  man  had  gained  an  excel- 
lent standing  in  his  own  country  as  an  importer  long 
before  the  comment  here  was  written.  It  was  a  for- 
tune of  business  that  circumstances  over  which  he 
had  no  control  deprived  him  of  the  car  he  had  been 
selling  and  left  him  with  considerable  money,  more 
credit  and  wide  experience  to  enter  the  market  with 
another  car.  He  has  since  been  endeavoring  to  find 
the  proper  car  for  his  market. 

The  experiences  here  were  not  written  for  publica- 
tion. They  are  taken  from  letters  to  a  personal  friend 
in  America,  with  the  consent  of  both  parties  to  the 
correspondence.  For  obvious  reasons  reference  to 
individual  firms  are  omitted. 


up  promptly  and  your  correspondence  will  have  im- 
mediate attention." 


SOON  after  this  experienced  importer  began  his 
search  for  a  suitable  car  he  saw  the  announce- 
ment in  an  American  business  paper  of  a  car  that 
appeared  to  meet  his  needs.  He  sailed  for  America 
and,  on  arrival  in  New  York,  wired  and  wrote  to  the 
factory.  He  received  no  reply.  It  was  a  long  journey 
to  the  factory,  so  he  went  elsewhere.  He  found  a 
manufacturer  who  said  he  wanted  export  trade  and 
had  a  satisfactory  car.  The  importer  then  returned 
home. 

Imagine  his  surprise,  three  months  later,  when  he 
received  a  mimeographed  letter  with  his  name  and 
address  written  in  ink  that  differed  from  that  of  the 
body  of  the  letter  from  the  factory  he  had  first  com- 
municated with.    This  letter  follows: 

"Kindly  pardon  our  seeming  neglect  on  account 
of  not  answering  your  correspondence,  telegrams, 
etc.,  more  promptly.  We  have  been  reorganizing  our 
company  here  and  we  are  now  all  ready  to  do  busi- 
ness in  foreign  countries  and  have  cars  to  make  de- 
liveries.   We  are  painting  our  cars  now and 

are  going  to  put  on  the  market  the  classiest  

cylinder  manufactured  in  its  class.  If  you  are  ready 
to  do  business  with  us  and  can  take  cars,  we  are  all 
set  to  go. 

"We  wish  to  sell  our  cars  f.  o.  b. ,  and  if  we 

make  any  changes,  such  as  right-hand  drive  and 
magneto  on  the  car,  we  will  have  to  ask  an  advanced 
deposit  before  making  any  deal  whatsoever. 

"If  interested,  we  are  now  ready  to  take  the  matter 


WE  have  said  that  this  experienced  importer 
found  a  manufacturer  who  said  he  wanted 
export  trade  and  was  making  a  suitable  car.  He 
returned  to  his  home  in  fine  spirits  and  prepared  to 
begin  an  active  campaign  for  the  sale  of  this  car  at 
the  beginning  of  1920.  For  several  months  his  letters 
were  hopeful,  but  late  in  the  summer  he  wrote  a  letter 
which  contains  a  review  of  his  situation  to  that  date. 
In  subsequent  letters  he  traces  his  experiences 
through  to  a  more  or  less  disastrous  finish.  Comment 
on  these  letters  is  superfluous.    They  tell  the  story : 


Sept.  24,  1920 

WE  started  off  at  the  beginning  of  the  year  with  a 
tremendous  amount  of  enthusiasm,  but  our  pros- 
pects were  diminished  by  the  fact  that  even  our  first 
demonstration  car  did  not  reach  us  until  June,  and 
finally  the  first  batch  of  cars  for  delivery  reached  us 
August  13.  The  situation  at  that  time  can  be  shown  by 
the  fact  that  of  the  thirty  provisional  orders  for  sample 
cars  that  we  had  for  dealers,  we  were  only  able  to  get 
six  of  them  converted  into  money,  the  trade  view  being 
(hat  the  year  was  dead  and  gone,  and  it  would  be  hope- 
less for  them  to  interest  themselves  in  a  new  car,  when, 
in  view  of  the  bad  trade  situation,  they  had  to  fight  hard 
to  liquidate  their  existing  contracts. 

So  there  we  are  to-day,  working  like  Trojans  to  sell 
one  car  here  and  one  car  there — a  job  which  would  have 
been  delightfully  simple  if had  fulfilled  his  prom- 
ise which  he  made  so  firmly  in  person,  viz.,  that  he  fully 
realized  the  importance  of  early  delivery  for  the  export 
trade.  There  is  no  doubt  but  that  we  could  have  had 
many  cars  delivered  during  the  spring  season  of  this 
year.  Of  course,  every  factory  has  its  troubles  and  it  is 
difficult  to  apportion  the  blame.  All  we  know  is  that  if 
the  cars  had  arrived  when  they  were  promised  we  would 
have  had  a  fine  business  by  now,  whereby,  on  the  other 
hand,  we  have  a  load  on  us  which  is  very  hard  to  carry, 
and  are  right  at  the  tail  of  the  procession  instead  of 
being  well  up  in  the  middle,  where  we  expected  to  be 
by  now. 

Equally,  too,  the  non-arrival  of  anj  cars  and  the  grad- 
ual wasting  away  of  our  prospects  disgusted  the  people 
who  were  backing  me  financially,  and  they  have  turned 

their  attention  to  other  matters.    is  astonished  at 

this,  but  1  am  afraid  in  a  country  like  this,  where  capital 
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is  short  and  everyone  is  hard  put  to  it,  it  is  quite  unrea- 
sonable to  ask  financial  men  to  sit  down  with  money 
waiting  in  the  hope  of  what  they  style  a  mythical  car 
turning  up  some  day. 

Our  attitude  is  that should  take  a  personal  in- 
terest in  this  business  until  we  get  started.  I  have  put 
all  my  energies  and  all  my  money  into  this  business,  and 
have  not  handled  any  other  vehicle  at  all  (except  a  few 

which  have  just  arrived  and  which  were  equally 

such  a  doubtful  starter  that  we  did  not  include  them  in 
our  plans),  and  so  it  has  not  been  for  want  of  effort  that 
the  has  not  had  a  good  start,  but  simply  the  un- 
fortunate fact  of  the  delivery  of  the  cars  to  us  now,  at  a 
time  when  no  one  will  buy  at  all. 

American  products  are  not  in  too  great  favor.  Every 
importer  is  full  of  bitterness  with  regard  to  the  incom- 
plete condition  and  bad  finish  in  which  the  products  are 
shipped  overseas,  and  so,  if  the  American  industry  is  as 
keen  for  export  business  as  is  commonly  alleged,  there 
was  never  a  more  important  time  than  now  for  the 
American  industry  to  take  a  collectively  and  individually 
strong  personal  interest  in  keeping  the  job  going. 

Nov.  11,  1920 

THE Company  has  seemed  to  fail  to  get  a  grasp 
of  conditions  here.  They  do  not  seem  to  realize 
the  length  of  time  that  any  new  car  requires  in  this  con- 
servative market  before  it  can  gain  popular  support.  It 
seems  that  they  expected  our  public  to  turn  their  backs 
immediately  on  the  Sunbeams  and  Rolls-Royce  and  other 
well-known  cars  long  sold  here.  Actually  the  trouble  is 
that  there  are  so  many  American  cars  over  here  that  the 
public  will  take  a  long  time  before  they  can  distinguish 

between  the car,  which  is  obviously  good,  and  all 

the  other  nondescript  productions  which  have  the  advan- 
tage over  us,  in  that  they  have  been  selling  for  a  year 
or  more  and  are  frequently  to  be  seen  on  the  road. 

Obviously  it  is  a  case  for  the  American  manufacturer 
to  decide  whether  he  believes  sufficiently  in  the  future 
of  this  market  to  give  whatever  measure  of  temporary 
support  is  needed  to  tide  over  present  conditions.  In  our 
own  small  company  we  have  worked  real  hard  for  the 
past  year,  we  have  drawn  no  salary,  we  have  put  all  our 
money  into  the  job  and  we  have  marked  the  cars  down 
to  a  competitive  price  level  in  order  to  get  them  estab- 
lished— a  price,  indeed,  which  shows  us  no  profit  under 
present  circumstances.  It  is  not  a  case  of  our  having 
put  the  price  too  high  that  the  cars  are  not  selling.  We 
believe  that  if  we  can  continue  in  business  for  another 
few  months  we  could  turn  the  corner  and  then  go  ahead, 
but  we  cannot  raise  any  capital  here  on  an  American 
proposition,  and  we  maintain  that -,  if  he  is  inter- 
ested in  the  export  business,  should  be  willing  to  invest 
whatever  sum  is  necessary  to  get  this  English  business 
established.  He  would  certainly  have  his  full  share  of 
profit s  when  they  are  made,  but  we  tell  him  strongly 
that  he  should  meantime  take  a  share  of  the  load. 

We  maintain  what  you  say  in  your  letter,  that  — 
is  a  real  fine  fellow,  but  it  is  impossible  to  disregard  the 
fact  that  we  would  be  in  a  far  better  position  to-day  if 
—  last  November,  when  he  knew  that  we  or  some- 
body else  was  going  to  handle  his  cars  in  this  market, 
had  got  some  of  his  staff  on  the  immediate  job  of  getting 
the  right-hand  drawings  through  and  getting  the  neces- 
sary parts  made,  instead  of  which  they  were  only  just 
starting  their  experimental  work  when  I  visited  the  fac- 
tory at  the  end  of  January;  the  sample  cars  did  not  leave 
there  until  March,  and  the  first  batch  of  regular  cars  got 
here  in  the  latter  half  of  August,  which  meant  that  this 
year's  business  was  over  before  even  we  got  our  first 
cars.    On  that  point  I  think slipped  up. 


No  doubt  the  demand  for  home  business  was  such  that 
the  demand  at  this  end  became  of  lesser  importance,  but 
that  undoubtedly  has  been  our  biggest  handicap.  At  the 
beginning  of  the  year  we  had  the  fullest  trade  support, 
in  the  middle  of  the  year  the  enthusiasm  had  tapered 
down,  but  we  were  able  to  get  a  certain  number  of  pro- 
visional orders  even  on  catalogues  without  seeing  a  sam- 
ple car,  but  when  the  end  of  August  came  dealers'  stocks 
were  piled  up  and  they  all  had  to  plead  that  the  delay  in 
delivery  had  spoiled  their  chance  of  business.  Frankly, 
I  am  quite  puzzled  by  the  present  situation;  the  factory 
sales  department  imagines  that  we  are  sitting  down  at 
the  club  drinking  tea  all  day,  but  it  is  hardly  necessary 
to  remind  you  that  a  young  and  enthusiastic  outfit  like 
ourselves,  who  started  in  business  and  put  the  whole  of 
our  personal  capital  into  the  job  and  our  reputations  as 
well,  we  are  not  going  to  let  the  job  slip  for  want  of  per- 
sonal energy. 

Nov.  25,  1920 

WE  know  that  the  business  has  been  disappointing 
to ,  but  in  addition  to  being  disappointing 

to  us,  it  has  cost  us  all  our  capital  as  well,  and  it  seems 
now  as  if  his  short-sighted  action  in  withholding  further 
advertising  support  may  ruin  our  plans  altogether. 

Dec.  1,  1920 

OUR  situation  is  as  follows:  We  have  had  a  thin 
time  of  it  during  the  past  year;  we  have  had  many 
dealers  keenly  interested  and  accumulated  quite  a  lot  of 
orders  by  the  middle  of  summer.  As  there  were  no  de- 
liveries, these  gradually  faded  away,  and  when  the  cars 
reached  us  in  September,  when  the  year  was  over,  the 
slump  was  on,  and  all  our  efforts  and  expenditure  of 
many  thousands  of  pounds  only  moved  half  a  dozen  cars, 
which  was  six  more  than  some  of  the  importers  moved  in 
the  same  time.  We  finally  came  to  the  conclusion  from 
undeniable  evidence  that  it  was  hopeless  to  attempt  to 
sell  at  a  price  which  would  give  to  us  a  reasonable  profit. 

Unfortunately,  just  when  the  clouds  are  beginning  to 

roll  away, has  cast  us  adrift,  so  to  speak,  and  has 

withdrawn  the  advertising  and  financial  assistance 
which  he  definitely  promised  when  the  writer  was  at  the 
factory  at  the  beginning  of  September  and  on  which  we 
banked,  because  it  is  quite  impossible  at  the  present  time 
to  get  any  financial  support  for  an  American  car  propo- 
sition such  as  ours. 

has  been  paid  in  full  for  all  the  cars  he  has 

shipped.  We,  on  the  other  hand,  have  got  all  our  avail- 
able capital  locked  up  by  the  bank  which  financed  the 
imports,  and  it  seems  to  us  that  it  is  very  short-sighted 
for  him  to  step  back  now  and  throw  us  to  the  wolves, 
when  we  have  got  the  thing  just  starting  to  go,  and  when 
all  that  he  has  promised  to  do  is  to  reinvest  a  portion  of 
the  money  which  he  has  already  received  from  this  side 
in  full  payment  for  his  cars. 

It  is  no  use  your  manufacturers  going  into  the  export 
business  unless  they  fully  understand: 

(a)  That  the  export  business  involves  a  consider- 
able lot  of  trouble; 

(b)  The  markets  are  much  more  conservative  and 
patience  is  required,  and 

(c)  When  you  have  got  a  good  dealer,  stick  to  him 
for  a  few  years. 

You  cannot  change  on  short  notice.     For  example,  in 

the  present  instance  I  am  quite  sure  that  does 

not  appreciate  that  if  he  lets  us  go  bust  on  his  proposi- 
tion he  will  be  right  out  of  this  market  for  a  long  time. 
The  car  would  have  too  bad  a  reputation  as  a  losing 
proposition  for  anyone  else  to  take  it  up. 
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Cars  are  not  shipped  in  good  condition,  and  it  is  very 
rarely  that  we  get  a  car  of  any  make  but  has  to  be  re- 
varnished  and  the  black  parts  repainted.     We  unboxed 

some the  other  day.     (We  have  not  concluded  any 

arrangements  with  the  company — their  demands  for  a 
contract  were  excessive  and  so  we  are  letting  the  matter 
simmer  until  they  see  daylight.)  And,  after  all  their 
boasted  twenty  years'  experience  in  export,  we  find  that 
each  car  had  three  separate  places  where  the  cross- 
members  of  the  boxes  rubbed  up  against  the  panel  and 
not  only  wore  the  paint  right  through,  but  nearly  wore 
the  panel  through  as  well,  and  so  we  had  a  repainting 
for  each  of  these  cars,  costing  us  $120  per  car.  Also,  on 
two  cars  the  steering  gear  was  so  tight  that  it  had  to  be 
taken  down  and  the  bushings  reamed  out,  showing  that 
the  alleged  factory  test  is  purely  an  invention  of  the 
publicity  manager. 

To  cut  a  long  story  short,  the  $10  per  car  which  the 
factory  (when  basing  selling  prices  here)  reckons  that 
we  ought  to  allow  to  cover  the  cost  of  painting  up,  etc., 
has  been  over  $170  average  on  each  car,  so  you  can  see 
what  a  mess  this  makes  of  selling  prices  which  have 
been  worked  out  on  a  fine  limit. 

shipped  us  some  coupes.    When  we  complained 

of  the  paintwork,  they  put  their  hands  on  their  hearts 
and  swore  to  heaven  that  they  had  never  had  a  complaint 
from  anybody  in  all  the  years  they  had  been  doing  busi- 
ness. Actually  their  own  representative  was  with  us 
when  some  of  the  cars  were  unboxed,  and  he  himself  was 
able  to  pull  off  the  paint  a  square  foot  at  a  time  by  the 
simple  process  of  peeling  it  from  the  rusty  surface 
underneath.  If  the  representative  had  not  been  here, 
what  a  job  we  would  have  had  to  get  back  the  $185  per 
car  which  it  cost  us  to  repaint  and  fit  up!  The  moral 
is,  of  course,  that  if  the  paint  will  not  stand  the  sea  air, 
ship  them  in  the  gray  and  make  the  importer  a  reason- 
able allowance,  so  that  the  vehicles  can  be  painted  over 
here.  As  we  stand  to-day,  it  is  usually  a  denial  of  the 
facts  and  then  an  allowance  of  probably  10  per  cent  of 
what  it  costs  to  put  the  job  right. 

I  am  bound  to  give  my  own  opinion,  as  one  who  has 
had  past  experience  of  dealing  direct  with  the  fac- 
tory and  later  of  dealing  with  export  agencies  and 
branches,  that  the  man  in  the  foreign  field  derives 
no  advantage  whatever  from  dealing  with  an  export 
house,  but  has  rather  the  contrary,  since  he  now 
has  a  barrier  which  prevents  free  communication 
with  the  factory  and  also  the  expenses  of  the  export 
corporation  have  naturally  to  be  charged  to  the 
product  and  thus  become  a  factor  in  lessening  sales. 

The  alleged  close  connection  between  the  export  cor- 


poration and  the  foreign  field  and  the  service  which  it 
can  give  to  the  dealer  abroad  is  more  or  less  a  fallacy, 
and  I  firmly  believe  that  those  factories  who  establish 
direct  connections  with  dealers  abroad  are  doing  the 
right  thing. 


THERE  is  one  other  bit  of  comment  in  these  letters 
that  does  not  exactly  belong  in  the  story  that  is 
unfolded  above.  It  is  a  general  observation  that  is 
well  worth  while  reading  by  any  exporter  of  Ameri- 
can vehicles,  coming  as  it  does  from  a  man  who  has 
devoted  a  number  of  years  of  an  active  and  successful 
business  life  to  the  problem.    It  is  quoted  below :       . , 

The  export  trade  is  going  to  need  a  lot  more  spe- 
cialization, much  more  careful  handling  and  some 
entirely  new  treatment  along  the  lines  of  credit.  If 
your  people  want  to  have,  their  full  share  of  export 
business  they  have  got  to  get  away  from  this  cash 
against  document  at  the  factory  or  at  New  York.  It 
means  that  we  importers  have  the  whole  of  our 
credit  locked  up  for  months  at  New  York  waiting 
for  shipment,  and  it  is  impossible  for  the  business 
to  expand  in  the  way  it  should. 

Take  my  own  case  as  an  example.  I  have  had  a 
large  credit  established  at  New  York  now  for  eight 
weeks  to  take  care  of  cars  which  were  due  for  ship- 
ment; the  cars  have  not  materialized  and,  therefore, 
the  credit  is  not  yet  used,  but  as  long  as  the  credit 
is  established  at  New  York  it  is  no  longer  available 
here,  and  so  other  work  that  might  have  been  done 
here  with  the  same  credit  has  been  standing  by.  In 
other  words,  this  means  that  that  portion  of  my 
business  has  been  dead  for  two  months. 

If,  on  the  other  hand,  cars  were  shipped  (of 
course,  only  to  approved  persons  with  all  the  neces- 
sary safeguards)  on  the  60  days'  sight  draft  or  any 
other  form  of  credit  which  might  be  agreed,  I  could 
be  going  on  here  full  speed  with  the  other  necessary 
developments  and  would  have  ample  time,  once  I 
knew  that  the  cars  had  been  shipped,  to  take  care 
of  the  payment  for  the  shipment  when  they  arrived. 

Certainly  there  is  much  in  these  communications 
that  is  worthy  of  careful  reading  by  American  auto- 
motive manufacturers  who  are  engaged  in  or  are  con- 
templating the  entry  into  foreign  trade.  The  trader 
who  is  wise  profits  by  the  experiences  of  others 
wherever  possible.  Certain  fundamental  mistakes 
are  pointed  out  here  that  will  make  it  entirely  waste- 
ful for  other  manufacturers  to  repeat  them. 
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CARS  AND  TRUCKS 

MOTORCYCLES  C( 

COMPLETE 

TIRES  ONLY 

TIRES  ONLY 

ETC. 

PARTS 
Value.  £ 

CHASSIS 
Value,  £ 

PARTS 
Value.  £ 

MOTORCYCLE 
Value.  £ 

CARS 

Value.  £ 

AND  PARTS 

No. 

Value  £ 

No. 

Value.  £ 

Value,  £ 

1906 

1755 

50,433 

30.371  (») 

5776 

2,486,337 

1,886,323  d) 

7 

1770 

50,650 

28.096(a) 

.'.iimi.j.,.-, 

2.472.520(d) 

8 

1340 

3830 

1,389,652 

1,659,832  M 

1442 

29.416(a) 

3666 

1,223.053 

1,321,696 

1.771, 

1910 

1387 

41  297 

54,951  (a) 

4516 

1,439.962 

...  i    ,9 

2,023,273(1-) 

42.086 

65.716(a) 

6778 

1,717,983 

. 

2,549,387  (el 

44,262 

1,826,678 

1,901,829 

3,417,420  (c) 

80,3 

206,451 (a) 

,    'ii 

1,73s.  4I1J 

1,894, 195 

3,777,916(6) 

94, 

7520 

1,858,610 

1,661,218 

...  1,933 

205.817 

52,383 

IWiV, 

3,118,980 

1,136,138 

2,183,183 

. 

0 

50.478 

52.364 

5109 

936,618 

814,292 

1    191,  i  15 

93,173 

2,207,210 

42,120 

9,741 

625 

3,142,028 

70,722 

490 

276,368 

1,952,166 

1.1, 573 

602, 645 

27,672 

4442 

1,332,451 

716,757 

1,  100,941 

2,063  i  '  ■ 

4, 173,942 

121  809 

33343 

10,400,012 

w 

5, 577, 078(b) 

836,350 

la)    Includes   tires,      (b)    Includes  rubber   tlr.it  of  all   kinds,      (c)    Not  separately  classified,      (d)    Includes  parts  and   tires,      (e)    Includes  tires. 
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What  British  Experience  Indicates 

No  economic  difficulty  in  England  to-day  can  be  separated  from  the 
political  program  of  the  British  Labor  Party.  Such  a  development 
in  this  country  is  very  undesirable.  But  it  will  not  be  stopped  by 
fighting  it;  it  can  be  stopped  by  making  it  unnecessary. 

By  Harry  Tipper 


A  GOOD  many  years  ago,  sufficiently  long  ago  for 
the  exact  number  of  years  to  be  unimportant,  I 
was  engaged  in  factory  work  in  the  North  of 
England.  At  that  time  the  trade  unionists  of  the  dis- 
trict had  just  decided  to  secure  their  own  representative 
in  Parliament  and  had  agreed  to  pay  their  candidate  his 
expenses  and  salary  while  representing  them  in  Parlia- 
mentary Council. 

A  meeting  was  called  to  listen  to  the  man  who  had 
been  chosen  by  the  trade  union  officials  as  the  most  like- 
ly representative.  This  meeting  occurred  in  the  town  in 
which  I  was  located,  and  as  it  was  a  public  meeting,  I 
found  myself  sufficiently  interested  in  the  matter  to  at- 
tend. 

The  hall  which  was  chosen  for  the  meeting  was  capable 
of  seating  five  thousand  people  and  it  was  filled,  largely 
by  members  of  the  various  unions.  The  man  who  had 
been  chosen  was  a  Mr.  George  Hodges,  who  became  a 
member  of  the  coalition  cabinet  during  the  war,  and 
after  he  was  through  with  his  main  speech  he  was  very 
thoroughly  questioned  from  the  floor. 

Two  things  impressed  me  very  definitely  about  the 
meeting.    First,  the  intense  interest  displayed  by  the 
audience  in  the  political  questions  brought  up,  or 
rather  in  the  political  aspect  of  the  economic  ques- 
tions brought  up,  and  secondly,  the  keen  and  practi- 
cal character  of  the  questions.    It  seemed  to  me  that 
these  men  knew  what  they  wanted,  very  definitely, 
and  they  were  prepared  to  pursue  their  objects  in  a 
practical  way  with  vigilance  and  with  care. 
I  recognized  the  fact  that  meetings  of  a  similar  char- 
acter were   occurring  in   a  good  many   parts   of   Great 
Britain  and  that  a  definite  program,  so  keenly  approached, 
must  develop  a  large  force,  influencing  the  actions  of  the 
nation.     Since  that  time  it  has  been  interesting  to  watch 
the    way    in    which    every    advantage    has    been    seized 
upon  to  secure  a  little  more  of  the  program  so  definite- 
ly begun   when   the   labor   unions   entered   into   politics 
with  their  own  representatives.    It  was  interesting  to  see 
the  political  program  itself  enlarged  in  its  conception  as 
the  power  of  the  labor  party  defined  itself. 

The  present  strike  of  the  coal  miners  is  a  case  in 
point.  For  a  long  time  the  nationalization  of  coal  mines 
has  been  an  important  part  of  the  program  of  the  labor 
party  in  Great  Britain.  It  is  probable  that  the  difficul- 
ties imposed  by  the  old  land  laws  and  their  effect  upon 
the  mining  towns  and  villages  have  had  more  influence 
upon  the  program  than  the  economic  differences  between 
employers  and  employees.  The  nationalization  of  mines 
is  not  a  new  desire  nor  a  new  platform  with  the  labor 
party.  Every  advantage  has  been  seized  upon  to  fur- 
ther this  program.  In  the  early  part  of  the  war  the 
Government  was  supported  by  the  labor  groups  in   its 


program  of  taking  over  the  control  of  the  mining  indus- 
try. In  the  latter  part  of  the  war  the  conclusions  ar- 
rived at  by  Sankey  Commission  wer»  ised  by  the  labor 
party  to  bring  the  nationalization  of  coal  mines  again  to 
the  fore.  The  strike  which  occurred  since  the  end  of  the 
war,  while  ostensibly  a  matter  of  wages,  was  in  reality 
another  attempt  to  press  the  nationalization  of  mines 
and  bring  it  more  definitely  into  the  foreground. 

The  present  strike  is  based  upon  the  action  of  the 
Government  in  returning  the  coal  industry  to  the  private 
owners  without  giving  consideration  to  the  conclusions 
arrived  at  by  the  Sankey  Commission  and  without  at- 
tempting to  confer  with  the  labor  party  upon  the  pro- 
gram it  constantly  advocated. 

At  the  same  time  the  labor  party  is  preparing  for  the 
general  election,  which  cannot  be  avoided  much  longer. 
At  that  time  it  is  likely  to  put  forward  a  more  definite 
outline  of  its  reconstruction  program  in  the  hope  of  se- 
curing the  balance  of  power  in  the  next  Parliament. 

The  condition  as  exhibited  in  the  present  charac- 
ter of  the  political  struggle  in  Great  Britain  em- 
phasizes the  danger  in  the  complete  separation  of 
the  workers  from  the  other  classes  or  groups  within 
the   population    and    their   cohesion   as    a   separate 
body  in  the  political  groupings  within  the  nation  it- 
self.   Under  such  conditions  every  economic  struggle 
is  likely  to  become  a  political  struggle   and  every 
political  question  is  likely  to  be  used  to  further  the 
economic  ends  of  the  party.     Instead  of  being  or- 
ganized more  definitely  for  co-operation,   co-opera- 
tion is  made  well  nigh  impossible  by  the  sharp  di- 
vision between  the  groups  and  the  insistence  upon 
a  program  of  development  suitable  only  to  the  aspira- 
tions of  the  larger  group. 
The  strong  definition  of  labor  aims  by  the  complete 
trade  union  organization  in  Great  Britain,  coupled  with 
the  strong  power  in  the  political  councils  of  the  country, 
have  gradually  developed  the  allegiance  of  the  individual 
worker  to  his  union  and  his  party  so  that  it  almost  over- 
shadows his  allegiance  to  his  country. 

It  is  to  be  observed  that  the  adoption  of  the  Whitley 
plan  of  adjustment,  the  government  committees  for  the 
settlement  of  these  problems  and  the  willingness  of  the 
cabinet  to  spend  time  and  effort  in  adjusting  economic 
difficulties  have  not  lessened  the  number  of  strikes  in 
Great  Britain,  nor  have  they  diminished  the  serious 
character  of  the  difficulty. 

Manufacturers  have  fought  labor  unions  in  Great 
Britain  many  times  in  the  past  with  great  severity 
and  they  have  discarded  the  elements  of  co-opera- 
tion which  might  have  established  unity  within  the 
individual  industrial  organization  at  one  time.  In 
this  country  we  should  very  carefully  note  the  ef- 
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feet  produced  by  a  complete  warfare  between  the 
wage  earners  and  the  owners  in  developing  a  more 
complete  state  of  organization  and  bringing  the 
questions  to  a  more  acute  crisis  each  time  difficul- 
ties occur. 

Our  best  efforts  should  be  given  over  to  the  de- 
velopment of  methods  of  understanding  and  co-oper- 
ation within  the  individual  factory  so  that  the  trade 
union  would  become  unnecessary  in  the  individual 
case. 

The  completely  organized  and  consolidated  organiza- 
tions in  Great  Britain,  developed  on  the  basis  of  war- 
fare to  seize  all  the  advantages  which  may  be  secured, 
bring  the  country  into  the  constant  danger  of  anarchy 
and  confusion  in  the  attempt  to  settle  the  economic 
problems  by  the  political  action  of  the  labor  party. 

Under  present  conditions  no  economic  difficulty 
in  that  country  can  be  separated  from  the  political 


program.  The  labor  organizations  are  using  eco- 
nomic interruptions  to  force  political  consideration 
just  as  they  are  using  political  power  to  secure  eco- 
nomical advantage.  Such  a  growth  of  organization 
would  be  a  bad  thing  for  the  United  States.  It  will 
not  be  stopped  by  fighting  it,  but  it  can  be  stopped 
by  making  it  unnecessary. 

If  confidence  and  trust  in  the  individual  factory  is  im- 
proved by  fair  dealing  and  a  reasonable  measure  of  dis- 
cussion and  agreement,  the  program  of  unionization  will 
become  unnecessary  to  the  individual  worker  and  the 
growth  of  this  cumbersome  machinery  of  development 
will  be  prevented  from  reaching  dangerous  proportions. 

In  Great  Britain  it  will  require,  probably,  the  advent 
of  the  labor  party  into  political  power  to  remove  the 
chaotic  condition  existing  at  present  and  the  experiment 
of  a  labor  government  may  prove  to  be  almost  as  ex- 
pensive to  progress  as  the  continuance  of  the  present 
difficulty. 


Causes  of  Roadside  Breakdowns 


OUR  modern  cars  have  attained  such  a  high  degree 
of  reliability  that  the  average  automobile  owner 
starting  on  a  trip  seldom  thinks  of  the  possibility  of  a 
breakdown,  necessitating  a  tow  to  the  garage,  and  it  is 
comparatively  rare  nowadays  that  one  meets  a  car 
stopped  at  the  roadside  unable  to  proceed.  Breakdowns, 
however,  do  occur,  and  the  necessity  of  having  to  be 
towed  home  still  occasionally  confronts  the  motorist. 

In  Great  Britain  the  Royal  Automobile  Club,  with  a 
view  of  being  of  greater  service  to  its  members,  has  in- 
augurated a  "get  you  home"  scheme  whereby  it  assists 
stranded  motorists  to  get  their  cars  to  the  garage  and 
repairs  made.  It  is  possible  that  in  Great  Britain,  where 
cars  were  not  used  much  during  the  war  period  and 
where,  consequently,  a  great  many  machines  of  early 
model  are  still  in  use,  the  danger  of  breakdowns  on  a  tour 
is  a  greater  bugaboo  than  it  is  here.  At  any  rate,  it  is 
never  pleasant  to  be  compelled  to  have  repairs  made  in 
some  shop  far  from  home,  because  of  the  inclination  of 
repairmen  to  take  advantage  of  the  chance  customer  in 
trouble. 

In  connection  with  this  service  the  Automobile  Club 
has  been  keeping  account  of  the  troubles  causing  the 
breakdowns  and  has  recently  issued  an  analysis  of  same, 
which  is  of  considerable  interest.  In  this  report  the 
term  breakdown  refers  to  a  case  of  mechanical  trouble 
which  could  not  be  repaired  on  the  road  with  the  tools 
ordinarily  carried  on  the  car  but  necessitated  the  re- 
moval of  the  car  to  a  repairshop. 

The  breakdowns  are  classed  under  seven  heads  as 
follows:  Power  unit,  transmission,  front  axle  and  steer- 
ing, road  wheels,  suspension  and  brakes,  electric  light- 
ing failures  and  accidents.  It  will  be  seen  from  the  list 
that  the  term  transmission  includes  both  the  change 
speed  gear  and  the  rear  axle.  There  will  probably  be  no 
surprise  that  the  first  two  items  together  accounted  for 
T7.r>  per  cent  of  all  the  breakdowns.  In  the  great  ma- 
jority of  cases  when  a  car  is  incapacitated,  either  the 
motor  will  not  furnish  any  power  or  else  the  power  can- 
not be  delivered  to  the  driving  wheels.  The  power  unit 
alone  was  the  cause  of  39.6  per  cent  of  the  breakdowns, 
of  which  ignition  failures  constituted  13.4  per  cent. 
With  one  exception  this  is  the  highest  percentage  due  to 
any  particular  cause.  Ignition  trouble  was  very  fre- 
in  the  earlier  cars  when  the  old,  crude  battery  sys- 
tems of  ignition  were  used.     Their  frequency  dropped  a 


great  deal  when  the  high  tension  magneto  with  its  sim- 
plified wiring  system  and  substantial  connections  be- 
came the  standard  method  of  ignition,  and  in  view  of  the 
fact  that  British  passenger  cars  almost  without  excep- 
tion are  fitted  with  high  tension  magnetos,  the  percent- 
age seems  abnormally  high,  especially  in  view  of  the 
high  state  of  technical  efficiency  which  the  British  mag- 
neto industry  claims  to  have  attained.  The  explanation 
has  been  offered  that  the  incompetence  and  feeling  of 
helplessness  of  the  average  owner  in  electrical  matters 
often  causes  him  to  give  up  even  though  the  trouble  is 
of  a  minor  character. 

The  largest  percentage  of  trouble  due  to  any  one 
cause  was  due  to  rear  axle  shaft  breakage — 13.9  per 
cent.  It  was  found  that  in  a  great  many  instances  the 
wheels  were  loose  on  the  driving  shafts,  and  the  play 
thus  created,  of  course,  resulted  in  the  breakage.  A  fur- 
ther explanation  is  that  it  is  customary  to  allow  an  un- 
usually low  factor  of  safety  in,  the  axle  shafts,  because 
a  slight  increase  in  the  shaft  diameter  means  a  rela- 
tively large  increase  in  the' weight  of  the  rear  axle.  Hav- 
ing a  factor  of  safety  of  not  much  over  2  under  full  load 
conditions,  it  does  not  require  greatly  abnormal  condi- 
tions to  cause  the  shafts  to  snap. 

Lubrication  failures  accounted  for  7.5  per  cent  of  the 
troubles,  and  undoubtedly  the  majority  were  due  to  neg- 
lect of  the  operator.  An  equal  percentage  of  break- 
downs were  due  to  the  universal  joints  and  propeller 
shafts.  These,  too,  may  be  largely  due  to  neglect,  be- 
cause the  universal  joints  are  mostly  rather  accessible 
and  their  supply  of  lubricant  is  not  renewed  as  often  as 
it  should  be. 

Of  the  remaining  cases,  the  front  axle  and  steering 
gear  were  responsible  for  5.1  per  cent,  and  road  wheels, 
suspension  and  brakes  for  7.8  per  cent.  Stoppages  at 
night  due  to  lighting  failures  accounted  for  9.8  per  cent, 
and  accidents  for  8.8  per  cent.  This  latter  figure  seems 
very  low,  but  a  logical  explanation  is  that  in  case  of  ac- 
cident to  a  car  covered  by  insurance  the  machine  is 
usually  hauled  to  the  garage  under  the  terms  of  the 
accident  policy  and  no  claims  are  made  under  the  "get- 
you-home"  scheme. 


The    automobile    industry    pays    the    railroads    freight 
charges  of  $100,000,000  annually. 
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Profitable  Co-operation 

THE  interdependent  nature  of  the  various  units 
of  modern  industrial  organization  has  been  em- 
phasized on  various  occasions.  The  necessity  for  a 
recognition  of  a  moral  obligation  between  manufac- 
turers has  been  discussed  as  an  essential  to  industrial 
progress.  The  term  "obligation,"  however,  usually 
raises  in  the  mind  a  picture  of  something  to  be  given 
up  in  favor  of  someone  else.  This  is  not  always,  nor 
even  usually,  the  case. 

There  is  an  obligation  on  the  part  of  those  supply- 
ing the  automotive  industry,  for  instance,  to  render 
to  the  industry  the  best  service  at  the  lowest  cost ;  to 
help  the  automotive  industry  to  make  its  product  of 
good  quality  at  the  lowest  cost  consistent  with  such 
quality.  The  strange  thing  is  that  such  service  is 
being  offered  by  many  manufacturers  but  that  auto- 
motive engineers  and  designers  are  not,  in  some  cases, 
taking  advantage  of  it  to  the  fullest  extent. 

In  the  field  of  castings  and  forgings,  for  example, 
automobile   manufacturers   have   spent   considerable 


money  during  recent  years  which  might  have  been 
saved  had  the  engineers  co-operated  more  fully  with 
the  technical  staffs  of  the  castings  producers  and  ac- 
cepted more  fully  the  services  which  many  of  them 
have  to  offer.  Often  a  casting  or  forging  design  can 
be  altered  slightly  without  affecting  its  essential 
nature,  but  in  such  a  way  as  to  reduce  considerably 
the  cost  of  manufacture. 

The  drop-forging,  malleable  casting,  die-casting, 
steel  casting  and  other  similar  concerns  have  come  to 
the  point  where,  through  enlightened  self-interest, 
they  are  capable  of  and  willing  to  aid  the  engineer 
materially  and  perhaps  save  money  for  him  through 
explaining  the  various  limitations  of  their  individual 
practice  and  in  suggesting  slight  readjustments  in  de- 
sign to  lower  production  costs  without  affecting  the 
characteristics  of  the  piece. 

Few  automotive  engineers  can  be  expected  to  be 
thoroughly  familiar  with  the  details  of  practice  in  all 
of  these  subsidiary  industries,  but  considerable  prog- 
ress can  be  made  as  the  constructive  co-operation, 
already  manifest  to  a  large  extent,  is  increased  and 
the  relations  between  the  engineer  or  designer  and  the 
firms  which  are  to  manufacture  the  parts  designed 
become  closer. 


Index  to  S.  A.  E.  Transactions 
Needed 

EVERY  member  of  the  Society  of  Automotive 
I  Engineers  receives  annually  two  volumes  or 
so-called  "parts"  of  Transactions  of  the  Society 
containing  a  large  amount  of  useful  engineering 
data,  comprising  in  fact  all  matter  considered  of  per- 
manent value  which  has  appeared  in  the  Journal  or 
been  presented  before  meetings  of  the  Society  and  its 
sections  during  the  preceding  year.  Each  volume  has 
an  index  of  its  own  contents,  which  except  in  recent 
volumes  is  not  extensive  or  well  classified,  but  no  gen- 
eral or  cumulative  index  has  ever  been  published  by 
the  Society. 

As  a  result  it  is  a  tedious  and  more  or  less  laborious 
process  to  locate  the  information  on  any  particular 
topic,  as  this  can  be  done  completely  only  by  a  search 
through  the  twenty-odd  volumes. 

The  Society  has  recently  had  compiled  in  its  New 
York  office  a  complete  index  covering  all  its  regular 
publications  issued  to  date.  This  should  be  printed  in 
convenient  form  and  be  placed  in  the  hands  of  every 
member  who  desires  a  copy.  The  need  for  the  index 
is  well  recognized.  We  have  yet  to  hear  of  an  engi- 
neer at  all  familiar  with  S.  A.  E.  publications  who 
would  not  be  glad  to  have  such  an  index.  The  cost  of 
publication  appears  to  be  the  only  reason  for  not  send- 
ing the  index  to  press  at  once,  but  this  cost  we  feel 
should  not  stand  in  the  way  for  the  value  of  the  in- 
dex will  far  exceed  the  cost. 

The  Society  has  in  the  past  few  years  accumulated 
a  considerable  reserve  fund  out  of  which  an  appropri- 
ation of  $30,000  was  recently  made  toward  the  ex- 
pense of  research  work  to  be  fathered  by  the  Society. 
It  is  generally  conceded  that  a  considerable  propor- 
tion of  this  fund  can  well  be  spent  in  making  avail- 
able  to   Society   members   existing    information    on 
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automotive  engineering  subjects.  A  first  and  very- 
valuable  step  in  this  direction  would  be  publication 
of  the  index  in  question.  This,  however,  need  not  and 
should  not  be  delayed  until  the  new  research  work  is 
organized.  Now  is  the  time  to  do  it.  Funds  of  the 
Society  are  available  and  simply  need  to  be  appro- 
priated for  the  purpose  by  the  S.  A.  E.  Council. 


Factors  in  Production  Costs 

THE  experience  of  many  workers  has  been  that 
their  wages  were  maintained  only  so  long  as  the 
employer  had  to  maintain  them  to  meet  competitive 
bidding  for  labor;  a  cut  was  made  as  soon  as  such 
competition  ceased.  This  fact  has  emphasized  the 
theory  of  perpetual  struggle  between  the  employee 
and  employer  groups.  The  result,  in  such  cases,  is 
likely  to  be  unsatisfactory  production  and  financial 
loss  to  the  employer  in  the  long  run,  since  the  type 
of  work  produced  by  grudging  workers  is  never  as 
profitable  as  that  given  by  enthusiastic  workers. 

One  automobile  manufacturer  in  particular  has 
recognized  these  facts,  although  he  is  not  alone  in  his 
broad  vision  of  the  situation.  When  the  recent  de- 
pression set  in,  this  manufacturer  set  his  production 
engineers  to  work  intensively  on  the  task  of  elimi- 
nating small  wastes,  improving  production  methods, 
and  thus  reducing  unit  costs.  The  necessity  for  such 
cost  reduction  was  explained  to  the  men,  and  they 
were  led  to  understand  that  the  maintenance  of  their 
present  wage  scale  depended  largely  upon  the  suc- 
cess with  which  these  efforts  were  rewarded.  In 
this  way  the  assistance  and  co-operation  of  the  work- 
men were  gained. 

The  production  manager  of  this  concern  recently 
presented  to  the  management  a  comprehensive  re- 
port, showing  the  various  ways  in  which  it  had  been 
possible  to  improve  production  methods  and  thus 
reduce  unit  cost.  The  wages  of  the  workmen  have 
thus  far  been  maintained  without  decrease. 

At  some  future  time  it  is  altogether  probable  that 
this  manufacturer,  like  most  others,  will  find  it  neces- 
sary to  reduce  wages.  But  he  will  be  in  a  position  to 
do  so  without  losing  the  valuable  enthusiastic  co- 
operation of  his  workmen,  because  he  has  already7 
demonstrated  in  this  very  practical  manner  that  his 
honest  desire  is  to  keep  wages  high  as  long  as  pos- 
sible, rather  than  to  lower  them  on  the  first  excuse 
that  may  present  itself. 

And  this  ability  to  maintain  wages  is  obviously  due 
to  the  saving  made  possible  by  production  improve- 
ments, since  the  selling  price  has  not  been  increased. 
The  price  of  the  product  has  in  fact  been  reduced. 


Isolated  Plant  Battery  Rating 

A  STORAGE  battery  rating  means  little  unless  the 
basis  of  the  rating  is  accurately  specified.  Real- 
izing this  fact,  the  Standards  Committee  of  the  S.  A. 
E.  has  evolved  standard  rating  rules  for  the  various 
classes  of  batteries  used  in  automotive  practice,  name- 
ly, lighting  batteries,  batteries  for  both  starting  and 
lighting  and  batteries  for  isolated  plants.  The  neces- 
sity for  having  different  ratings  for  batteries  for  the 


different  uses  arises  from  the  fact  that  the  rating  test 
must,  if  possible,  simulate  the  operating  conditions 
for  which  the  battery  is  intended. 

The  ratings  for  both  lighting  and  combined  light- 
ing and  starting  batteries  have  proven  entirely  satis- 
factory, but  there  has  been  considerable  dissatisfac- 
tion with  the  rating  standard  for  isolated  plant  bat- 
teries. This  rating  standard  calls  for  an  intermit- 
tent discharge  at  a  24-hour  rate  extended  by  three 
periods  of  rest  to  a  total  time  of  72  hours.  The  idea 
in  view  in  adopting  this  intermittent  rating  was,  of 
course,  to  approach  in  the  rating  test  as  closely  as 
possible  to  service  conditions. 

Most  of  the  early7  small  isolated  plants  were  sold 
mainly7  with  a  view  to  their  use  for  farm  lighting, 
but  recently  the  use  of  these  plants  as  a  source  of 
current  for  heating  (sad  irons  and  various  electric 
heating  apparatus)  and  for  power  has  assumed  con- 
siderable importance.  It  is  evident  that  where  there 
is  sufficient  power  load  on  the  circuit  of  the  plant  to 
load  the  battery  to  capacity,  it  may  easily  happen 
that  the  battery  will  be  completely  discharged  in  from 
six  to  eight  hours  or  in  even  shorter  time.  Of  course 
there  will  always  be  some  plants  which  carry  practi- 
cally nothing  but  lighting  load,  in  which  case  the  in- 
termittent rating  will  more  nearly  represent  the  con- 
ditions of  actual  use. 

It  will  thus  be  seen  that  the  conditions  of  storage 
battery  operation  in  small  isolated  plants  now  vary 
so  widely  that  no  single  rating  rule  can  possibly7  paral- 
lel all  of  them,  and  in  view  of  this  fact  it  would  seem 
advantageous  to  return  to  the  8-hour  continuous  dis- 
charge rating  standard.  To  do  so  would  lead  to  two 
desirable  results :  It  would  be  a  simpler  matter  to 
check  up  the  rating  and,  owing  to  the  fact  that  such 
a  rating  approaches  closer  to  the  conditions  of  most 
severe  service,  there  would  be  less  chance  of  misun- 
derstanding and  disappointment  on  the  part  of  those 
not  familiar  with  storage  battery  characteristics. 


Business  Men  Reading  Books 

THERE  is  in  New  York  a  small  and  informal  club 
of  business  executives  who  have  known  each 
other  for  many  years.  They  meet  occasionally  and 
discuss  business  frankly.  At  a  recent  meeting  only 
one  of  these  men  was  able  to  say  that  his  business 
curve  was  maintaining  the  proper  slope.  This  man 
is  a  publisher  of  business  books.  During  the  recent 
let-up  in  many  business  activities,  his  products  have 
been  in  greater  demand.  He  said  that  especially  the 
younger  men  in  industry  are  buying  and  reading 
books  on  topics  bearing  on  their  business  specialty. 
This  is  certainly  a  good  indication. 


A  BRIEF  card  from  Carlisle  P.  Winslow,  director  of 
the  Forest  Products  Laboratory,  brings  the  wel- 
come intelligence  that  the  appropriation  for  this  in- 
stitution was  increased  approximately  $100,000  by 
the  last  Congress.  In  addition  to  congratulations  to 
the  laboratory  staff  itself,  Automotive  Industries 
wishes  to  congratulate  those  of  its  readers  who  acted 
upon  the  suggestion  made  some  weeks  ago  that  they 
recommend  such  an   increase  to  their  congressmen. 
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Willys  Takes  Field  to  Force  Sales 
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Carries  to  Dealers 
a  Fighting  Message 

Declares  He  Is  Just  As  Able  As 

Ever  to  Keep  Overland  in 

Front  Rank 

TOLEDO,  April  4 — After  spending 
ten  days  in  the  company  of  dealers  and 
bankers  in  Western  and  Northwestern 
States,  John  N.  Willys  stopped  here  to- 
day on  his  way  to  New  York,  more  en- 
thusiastic than  since  1916  and  assured 
that  "vigorous  prosperity"  is  on  the 
way. 

He  reported  that  he  had  met  more 
than  2000  of  the  Willys-Overland  sales- 
men and  distributers,  and  that  every- 
where business  is  going  forward.  Re- 
ports indicated  that  the  company  sales 
had  increased  94  per  cent  last  week  over 
the  second  week  preceding. 

"I  am  returning  with  greater  enthusi- 
asm and  more  optimism  over  the  future 
of  Willys-Overland  than  I  ever  felt  be- 
fore," declared  Willys.  "Conditions  in 
the  West  and  Northwest  are  already 
much  improved — far  more  than  I  ex- 
pected to  find. 

"During  the  past  two  weeks  I  have 
talked  with  our  dealers  gathered  in  Chi- 
cago, Kansas  City,  Oklahoma  City,  Dal- 
las, St.  Louis,  Omaha  and  Minneapolis. 
The  meetings  are  the  most  enthusiastic 
I  have  attended  since  1916. 

"Anyone  who  has  any  doubts  about 
Willys-Overland  coming  back  strong 
after  this  readjustment  is  due  for  a 
surprise. 

"I  found  that  the  rumor  manufac- 
turers had  circulated  a  lot  of  wild  yarns 
about  my  own  plans  and  I  took  a  lot  of 
pleasure  in  telling  my  old  friends — 
among  them  hundreds  of  dealers  who 
have  been  with  me  from  the  beginning 
— that  I'm  just  as  determined  to-day 
as  I  ever  have  been,  and  just  as  able  to 
keep  Willys-Overland  in  its  front  rank 
position. 

Willys  Overland  First  Interest 

"Willys-Overland  is  my  first  and  my 
outstanding  interest.  During  the  past 
few  years  expansion  and  financing  have 
occupied  most  of  my  time. 

"To-day  Willys-Overland,  and  every 
other  automobile  company,  needs  a  re- 
awakening of  enthusiasm  among  its 
dealers  and  salesmen  along  the  firing 
line.  So  now  I'm  trying  to  be  useful  in 
the  sales  department. 

"Yes,  I'm  going  to  be  on  the  road 
again  in  a  few  days  to  talk  with  more 
dealers.  It  stimulates  me  and  en- 
courages me  more  than  I  can  describe 
to  see  the  wonderful  response  our  deal- 
ers give  when  they  know  we  are  all 
set  and  our  program   is  straight  ahead. 


VOLUME  OF  BUSINESS 
EQUALS  YEAR  AGO! 

NEW  YORK,  APRIL  5 — Sales  man- 
agers who  are  mourning  because 
"there  is  no  business"  might  do  well 
to  go  off  in  a  corner  and  quietly  con- 
sider these  facts: 

Business  today,  in  spite  of  all  reports 
to  the  contrary,  is  moving  at  a  pace 
only  20  per  cent  slower  than  that  of 
a  year  ago. 

General  sales  in  the  United  States 
for  January,  1920,  amounted  to  $45,- 
178,711,000.  This  was  considered  a 
phenomenal   showing. 

Notwithstanding  the  "depression" 
sales  in  January,  1921,  amounted  to 
$38,506,907,000.  This  was  85  3/10  per 
cent  of  the  business   done  a   year  ago. 

Bradstreet's  commodity  index  shows 
a  43  per  cent  decrease  in  prices  over 
the  same  period  a  year  ago  and,  since 
the  country  is  doing  85  per  cent  as 
much  business  in  dollars  as  it  did  a 
year  ago,  the  figures  indicate  an  in- 
crease rather  than  a  decrease  in  the 
number  of   sales. 

Somebody  is  getting  this  business. 
More  business  is  being  done  by  some 
organizations  than  they  ever  did  be- 
fore. 

The  sales  manager  who  is  waiting 
with  folded  arms  for  "better  times" 
and  charging  small  sales  to  stagnant 
business  conditions,  might  well  adopt 
this  motto: 

"Let's  Go!" 


"I  believe  to-day,  as  I  have  for  years, 
that  Willys-Overland  has  the  most  able 
group  of  real  go-getting  automobile 
dealers  in  America.  And  while  I  don't 
expect  nor  do  I  predict  any  rushing  re- 
turn of  business,  I  know  that  the  Willys- 
Overland  sales  organization  still  has  its 
oldtime  wallop. 

"Every  dealer  has  a  lot  of  hard  work 
ahead,  but  we  all  have  something  well 
worth  working  for. 

"In  both  cars  we  are  building  now  in 
Toledo,  we  are  putting  forth  the  best 
product  we  have  ever  had  in  our  his- 
tory. Orders  show  a  steady  increase. 
Last  week's  retail  reports  from  the  field 
show  a  gain  of  94  per  cent. 

"I  have  found,  too,  that  our  time  pay- 
ment plan,  which  is  extremely  liberal 
to  the  public,  is  a  great  help  to  the  deal- 
ers right  now.  In  short,  every  factor  is 
helping  us  now  toward  prosperity." 


WAR  DEPARTMENT  BUYS  PLANES 

WASHINGTON,  April  4— The  War 
Department  has  ordered  200  pursuit 
planes  and  35  bombing  planes  for  the 
use  of  the  American  army.  The  pursuit 
planes  will  be  the  Thomas  Morse  type 
and  will  be  built  by  Boeing  Airplane  Co. 
of  Seattle.  The  bombing  planes  will  be 
of  Marlin  type  and  will  be  built  by  the 
L.  W.  F.  company  of  College  Point,  N.  Y. 


Car  Plants  Leading 
Cleveland  Industry 

Employment  Gains  24  Per  Cent 

for  March — Other  Lines  Show 

Falling-off 


CLEVELAND,  April  5— The  automo- 
bile industry  continues  to  set  the  pace 
for  business  in  this  city.  On  April  1  the 
automobile  plants  of  the  city  were  em- 
ploying 1500  more  men  than  they  were 
Feb.  28.  That  is  a  gain  of  24  per  cent 
and  outstrips  gains  by  various  indus- 
tries. The  survey  was  made  by  the 
Cleveland  Chamber  of  Commerce  in  co- 
operation with  the  United  States  Labor 
Department,  and  the  figures  are  genuine. 
The  eighteen  plants  in  the  automobile 
industry  that  reported  had  8103  em- 
ployees on  April  1,  as  compared  with 
6532  on  Feb.  28  and  5940  Jan.  31. 

Comparing  the  figures  for  the  auto- 
mobile industry  with  the  record  of  all 
other  lines  of  production  in  the  city, 
shows  the  progress  made  in  the  automo- 
bile industry  to  be  remarkable.  There 
are  97  plants  reporting  to  the  committee 
in  charge  of  the  survey.  These  plants 
under  normal  conditions  employ  approxi- 
mately 100,000  men.  The  total  number 
on  the  rolls  April  1  was  59,202.  That 
is  470  less  employees  in  April  than  were 
working  on  Jan.  31  of  the  present  year. 

The  Stearns  factory  is  being  operated 
at  100  per  cent  production;  Winton, 
which  has  been  idle  for  some  time  so  far 
as  production  of  new  cars  was  concerned, 
will  be  in  capacity  production  of  10  cars 
daily  on  May  1;  Peerless  is  operating 
at  50  per  cent  of  capacity,  and  the 
Kurtz  plant,  which  is  a  newcomer  in 
the  local  field,  is  turning  out  five  cars 
a  day  and  selling  all  of  them.  Grant 
has  been  enjoying  a  gradual  increase  in 
business  in  the  present  year;  April 
orders  assure  production  on  a  larger 
basis  than  in  March,  and  this  is  also 
true  of  Chandler,  Cleveland,  Templar 
and  other  cars. 

A  trip  to  the  dealers  disclosed  that 
all  are  optimistic  and  are  selling  cars, 
although  they  are  hustling  harder  for 
business  than  they  did  a  year  ago. 


FORD   MAY   BUILD   CARS   AT  TROY 

TROY,  N.  Y.,  April  5— After  inspect- 
ing the  site  at  Green  Island  on  which 
lie  will  build  a  large  plant,  Henry  Ford 
stated  to-day  it  was  quite  likely  the  fac- 
tory would  be  used  for  the  manufacture 
of  automobiles  rather  than  tractors  as 
has  been  predicted.  He  added  that 
Thomas  A.  Edison  would  construct  a 
plant  adjacent  to  the  Ford  factory  which 
will  be  operated  by  power  taken  from 
the  Ford  power  house. 
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Would  Divert  Car  Tax  to  Highways 


FARMERS  FORM  LEAGUE 
TO  FIGHT  SALES  TAX 

CHICAGO,  April  4— While  senti- 
ment in  favor  of  imposition  of  a 
Federal  sales  tax  in  lieu  of  imposts 
which  now  are  a  drag  on  industry 
is  growing  steadily  in  the  indus- 
trial districts  of  the  country  its 
proponents  will  have  a  hard  time 
getting  it  through  Congress.  One 
of  the  formidable  obstacles  in  its 
way  will  be  the  opposition  of  the 
farmers.  The  Farmers  Federal  Tax 
League,  with  headquarters  here, 
has  been  organized  for  the  avowed 
purpose  of  fighting  a  sales  fax. 
This  organization  contends  that 
"powerful  interests  are  preparing 
to  shift  further  the  burden  of  taxa- 
tion upon  the  farmers  and  the 
farmers  must  organize  to  make 
felt  their  influence  if  this  attempt 
is  to  be  prevented." 
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N.  A.  D.  A.  Strongly 
Protests  Dumping 

Congress  to  Get  Nation-wide  Ap- 
peal for  Protection  from  Un- 
fair Competition 

ST.  LOUIS,  April  4— Harry  G.  Moock, 
general  manager  of  the  National  Auto- 
mobile Dealers  Association,  has  sent  a 
letter  to  the  secretary  of  every  dealers 
association,  local  and  State,  urging  the 
adoption  of  a  resolution  protesting 
against  the  reimportation  from  England 
and  France  of  American  made  motor 
vehicles  which  are  being  brought  into 
this  country  duty  free  and  thereby  com- 
peting unfairly  with  dealers  in  this 
country. 

In  his  letter,  Moock  points  out  that 
American  business  needs  "stimulation 
and  not  further  depression;  confidence 
and  not  doubt;  enthusiasm  and  not  ap- 
prehension." After  telling  briefly  of 
enormous  quantities  of  American  made 
automotive  equipment  which  has  been 
purchased  for  a  song  by  British  and 
French  speculators  with  the  expectation 
of  dumping  it  on  American  markets,  he 
says: 

"Congressional  leaders  do  not  fully 
know  how  their  program  menaces  our 
industry.  So  it's  up  to  us  to  acquaint 
them  with  it.  It's  up  to  us  to  ask  Con- 
gress to  give  us  such  protection  as  will 
equalize  the  prices  of  these  re-imported 
goods  with  the  prices  of  American  manu- 
factured goods.  We  want  you  to  ask  Con- 
gress to  enact  anti-dumping  legislation 
which  will  put  a  tariff  on  this  re-imported 
material  so  that  it  cannot  be  sold  at  a 
half  or  a  third  of  the  value  of  American 
products." 

To   Notify  Representatives 

Each  association  is  advised  to  send  to 
its  United  States  Senator  and  repre- 
sentative copies  of  the  resolution  it 
adopts.  The  resolution  proposed  by  the 
national  association  follows: 

"WHEREAS,  American  business  has 
been  seriously  stricken  during  the  recent 
period    of    post-war    adjustment, 

"WHEREAS,  in  addition  to  the 
natural  depression  resulting  to  the  auto- 
mobile business  from  this  fact,  the  motor 
vehicle  industry  has  been  an  especial 
target   for  discrimination,  and 

"WHEREAS,  the  automobile  industry 
paid  in  Federal  excise  taxes  in  1920  the 
sum  of  $144,000,000  to  the  Government, 
license  and  registration  fees  to  the  state 
governments  of  $100,000,000  and  per- 
onal  property  taxes  of  approximately 
$80,000,000,    a    total    of    approximately 

'  :  '  i, >  ooo 

"WHEREAS,  the  prosperity  of  the  in- 
(Continued  on  page  782) 


Senate  to  Get  Bill 
Changing  Fund  Plan 

Proposal  Is  Digest  of  Legislation 

Long  Approved  by  Industry 

— Aids  Forest  States 

WASHINGTON,  April  4— Senator  R. 
N.  Stanfield  of  Oregon  has  prepared  an 
amendment  to  the  Federal  highway  bill 
providing  that  the  application  of  receipts 
from  a  sales  tax  on  automotive 
products  should  be  used  exclusively  for 
the  construction  and  maintenance  of 
highways.  This  plan  would  abolish  the 
present  system  of  making  highway  ap- 
propriations out  of  general  funds  as 
called  for  under  Federal  Aid  legislation. 
Briefly,  the  proposal  is  a  digest  of  plans 
advocated  by  automotive  organizations 
for  several  years  though  there  is  no  spe- 
cific provision  for  a  system  of  national 
highways. 

Basing  calculations  on  Treasury  re- 
ceipts for  the  last  fiscal  year,  it  is  esti- 
mated that  a  sales  tax  would  yield  ap- 
proximately $145,963,035.62.  With  the 
various  tax  proposals  calling  for  a  higher 
rate  on  automotive  products  a  larger 
sum  would  be  available  under  the  Stan- 
field  amendment.  The  Federal  Govern- 
ment under  the  Federal  Aid  Act  has  been 
appropriating  $100,000,000  for  good 
roads.  The  distribution  of  this  fund  has 
provoked  widespread  opposition  and  pro- 
posal for  the  national  highway  system 
was  the  outcome. 

Senator  Stanfield  is  a  newcomer  to 
Congress  and  is  a  wealthy  sheep-grower. 
E.  J.  Adams,  his  secretary,  is  largely 
responsible  for  the  measure,  as  he  assist- 
ed in  framing  the  good  roads  plank  in 
the  Republican  party  platform  at  Chi- 
cago last  summer.  He  was  also  State 
Highway  Commissioner  for  Oregon  for 
several  years  and  is  familiar  with  the 
highway  transportation  problems. 

\|i|>iirtionment  Difficult 

One  of  the  great  difficulties  oi 
ties  of  the  Federal  aid  plan  has  been  the 
apportionment.  For  instance,  New  York 
with  millions  of  automobile  users 
could  obtain  but  a  small  portion  of  the 
Federal  aid.  Another  amendment  i 
dition  to  the  tax  plan  provides  that  after 
deduction  not  to  exceed  5  per  cent  for 
administration,  12  per  cent  of  the  funds 
available  annually  for  the  Federal 
highway  activities  should  be  apportioned 
to  Federal  Land  states  in  proportion  to 
the  number  of  acres  in  the  ri 
each  State  and  providing  that  the 
amount  so  apportioned  shall  not  be  less 
than  10  cents  per  acre  per  annum,  these 
funds  to  be  used  for  construction  and 
maintenance  of  roads  wholly,  or  partly, 
within  the  Federal  Forest) reserve  and  the 


remainder,  or  88  per  cent  of  the  funds 
available  annually,  to  be  apportioned  to 
the  States  in  proportion  to  the  number  of 
motor  vehicles  licensed  during  each  year. 
Senator  Stanfield  says  that  the  appor- 
tionment for  the  Forest  Reserves  is  to 
carry  out  the  pledge  of  the  Republican 
party  adopted  at  the  Convention  which 
provides  that  these  public  lands  shall  be 
a  controlling  factor  in  the  apportionment 
of  Federal  highway  funds.  He  contends 
that  it  is  clearly  unfair  to  withdraw 
from  settlement  large  areas  exempting 
them  from  taxation  within  these  States 
thus  preventing  their  development  with- 
out providing  some  adequate  means  of 
extending  aids  equal  to  what  they  should 
but  do  not  receive  in  taxes. 

Approximates  State  Tax 

The  12  per  cent  is  approximately  equal 
to  what  these  lands  would  pay  in  state 
and  county  taxes  if  they  were  privately 
owned  and  subject  to  taxation.  The  ap- 
portionment of  the  remainder  of  the 
funds  (88  per  cent)  is  made  according  to 
the  vehicle  licenses  used  in  each  state. 
"If  tin'  funds  are  raised  by  sales  tax  im- 
:  motor  vehicles,  cars,  and  acces- 
sories," he  said  "then  this  method  of  ap- 
portionment is  exact  and  equitable  which 
merely  means  that  the  contribution  by 
the  manufacturer  to  the  Government  at 
i  lie  time  the  vehicle  is  sold  follows  the 
vehicle  into  the  State  and  is  there  used 
for  construction  and  maintenance  of 
roads  for  the  same  vehicle  to  run  on." 

In   support   of   this    plan,   the    Senator 

asserts  that  "if  the  funds  are   raised  by 

an    appropriation    of    the    general    fund 

thod  of  apportionment   is  still   as 

nearly  fair  and  exact  as  may  be  written 

(Continued  on  page  778) 
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Erskine  Not  After 
Studebaker  Control 

Denies  Alliance  With  Dnrant  and 

Fish — Company  Has  Record 

Business 


<<rF'HE  sales  of  our  cars  for  de- 
JL  livery  in  the  months  of 
April,  May  and  June  are  far  in 
excess  of  any  previous  year  in  our 
history  and  we  are  trying  to  in- 
crease production  at  all  plants 
with  the  expectation  of  producing 
and  selling  20,000  cars  in  the 
second  quarter." 

— Statement  by  President  Ers- 
kine of  Studebaker  Corp.  to 
stockholders. 


NEW  YORK,  April  5— Official  denial 
that  control  of  the  Studebaker  Corp. 
npw  rests  with  W.  C.  Durant,  F.  S.  Fish, 
chairman  of  the  board,  and  himself,  was 
made  to-day  by  A.  R.  Erskine,  president 
of  the  company,  in  a  statement  read  at 
the  annual  meeting  of  stockholders  held 
in  Jersey  City.  After  referring  to  news- 
paper reports  to  this  effect,  Erskine 
said: 

"I  feel  it  my  duty  to  inform  our  stock- 
holders that  there  is  not  the  slightest 
foundation  for  such  reports.  We  know 
of  no  interests  that  are  trying  to  obtain 
control  of  the  corporation  and  believe 
such  an  undertaking  to  be  extremely  un- 
likely. 

"We  have  not  been,  nor  will  we  be, 
interested  in  acquiring  a  controlling 
interest  in  the  stock  of  the  corporation. 
In  fact,  such  an  effort  by  anyone  would, 
in  our  judgment,  be  hostile  to  the  best 
interests  of  the  corporation,  its  cus- 
tomers, and  its  stockholders.  We  prefer 
to  see  the  number  of  our  stockholders 
increase,  with  the  widest  possible  dis- 
tribution of  our  stock,  and  to  this  end 
we  shall  continue  to  manage  the  affairs 
of  the  corporation  in  a  manner  that  we 
hope  will  deserve  the  continued  con- 
fidence and  support  of  the  automobile 
and  security  buying  public.  During  the 
past  year  the  number  of  stockholders 
increased  from  3000  to  12,000,  including 
.'3000   employee    stockholders." 

Durant  Purchases  Denied 

It  has  not  been  denied  that  Durant  has 
purchased  large  blocks  of  Studebaker 
stock  in  the  open  market,  but  so  far 
as  can  be  learned  this  has  been  a  purely 
speculative  venture.  He  bought  when 
the  stock  was  from  20  to  30  points  lower 
than  it  is  now  in  the  firm  belief  that  it 
was  far  below  its  real  value,  and  that 
there  would  be  a  substantial  increase  in 
a  short  time.  He  also  advised  his  friends 
to  buy  for  the  same  reason.  It  was 
reiterated  by  Durant's  office  to-day  that 
he  had  no  intention  of  trying  to  get  con- 
trol of  Studebaker  or  to  exert  any  in- 
fluence over  its  affairs.  Durant  is  much 
gratified,  it  was  stated,  at  the  prosperous 
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condition  of  Studebaker  affairs.  The 
statements  of  Erskine  and  Durant  seem 
to  dispose  effectually  of  reports  which 
have  been  current  in  Wall  Street  for 
several  weeks.  Technical  control  of  the 
company  apparently  rests  in  the  hands 
of  the  banking  house  of  Goldman,  Sachs 
&  Co.  where  it  has  been  for  some  time. 

Highly  significant  of  the  conditions 
now  prevailing  in  the  industry  is  the 
statement  of  Erskine  to  the  stockholders 
that  the  company  has  been  able  to  reduce 
its  bank  loans  materially  and  that  orders 
for  the  second  quarter  assure  the  largest 
three  months  business  in  the  history  of 
the  corporation.  In  this  connection  he 
said: 

"It  will  be  gratifying  to  our  stock- 
holders to  know  that  our  sales  of  the 
first  quarter  were  beyond  our  anticipa- 
tion and  that  our  net  profits  substan- 
tially exceeded  the  dividend  require- 
ments of  both  the  preferred  and  com- 
mon stock.  In  March  we  retired  $2,500,- 
000  in  bank  loans  and  have  now  out- 
standing $7,000,000,  with  over  $5,000- 
000  bank  balances.  Our  collections  are 
exceeding  our  disbursements,  and  out- 
standing bank  loans  will  probably  be 
liquidated  before  the  summer  is  over. 

"The  sales  of  our  cars  for  delivery  in 
the  months  of  April,  May  and  June  are 
far  in  excess  of  any  previous  year  in 
our  history,  and  consequently  we  are  try- 
ing to  increase  production  at  all  plants 
with  the  expectation  of  producing  and 
selling  20,000  cars  in  the  second  quarter 
which  will  be  our  record  business  for  any 
three  months.  In  June  the  plants  will 
be  operating  at  capacity  of  8500  cars 
per  month,  which  can  thereafter  be 
maintained  indefinitely." 
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Stockholders  Propose 

to  Take  Over  Revere 

FORT  WAYNE,  IND.,  April  2— An 
entirely  new  company  will  be  organized  to 
take  over  the  plant  of  the  Revere  Motor 
Car  Corp.  of  Logansport,  Ind.,  according 
to  the  plans  of  the  committee  recently 
appointed  to  formulate  plans  for  the  fu- 
ture of  the  plant.  It  is  proposed  to  have 
the  new  company  purchase  the  plant  at  a 
receiver's  sale.  This  committee  consists 
of  Judge  R.  B.  Gentzel,  of  Chicago;  Sen- 
ator P.  S.  Armatage,  of  Owensville,  Ind.; 
H.  C.  Springer,  Garrett,  Ind.;  L.  C. 
Thompson,  Trenton,  N.  J.,  and  John 
Miller  and  H.  A.  Kraut,  of  Logansport. 
Copies  of  the  plans  for  the  future  of  the 
company  have  been  mailed  to  all  stock- 
holders of  the  present  comoany  and  an 
invitation  has  been  extended  to  all  to  be- 
come stockholders  in  the  proposed  new 
corporation. 


STINNES  BUYS  FIAT  SHARES 
NEW  YORK.  April  2— A  dispatch 
from  Rome  savs  Husro  Stinnes,  the  Ger- 
man industrial  leader,  has  purchased 
from  the  Italian  Fiat  Corn  200  000 
shares  in  the  electrical  works  in  the  Ita- 
lian Tyrol  known  as  the  Alninen  Montan 
Gesellschaft.  Stinnes  therefore,  will  be- 
come a  director  in  the  largest  Italian 
electrical  works  and  will  exert  much  in- 
fluence over  the  Fiat  company. 


Truck  Sales  Heads 
Plan  N.A.D.A.  Branch 

Will   Seek  Approval   of  Organiz- 
ing  Truck   Dealers   Division 
of  Association 

DETROIT,  April  2— Plans  and  policies 
outlined  by  the  directors  of  the  National 
Association  of  Motor  Truck  Sales  Man- 
agers, which  include  active  co-operation 
with  the  National  Automobile  Dealers 
Association,  promise  a  season  of  ac- 
tivity. The  meeting  was  the  first  held 
since  the  induction  of  Don  Whittaker  as 
secretary,  and  his  recommendations 
covering  future  efforts  of  the  association 
met  with  unanimous  approval. 

The  subject  of  co-operating  with  the 
N.  A.  D.  A.  in  the  organization  of  a 
motor  truck  division  of  that  organiza- 
tion was  recommended  by  a  committee, 
and  the  directors  instructed  Secretary 
Whittaker  to  begin  negotiations  with 
Harry  G.  Moock,  general  manager  of 
the  N.  A.  D.  A.  In  many  cities  truck 
dealers  now  affiliate  with  the  passenger 
car  associations  of  the  city  and  State, 
and  also  are  members  of  the  N.  A.  D.  A. 
The  successful  efforts  of  the  latter  or- 
ganization in  promoting  the  interests  of 
the  automobile  dealer  are  recognized  by 
truck  men  and  are  prompting  efforts  to 
form  a  strong  division  to  co-operate. 
Details  of  the  truck  division  will  be 
worked  out  later. 

Promotion  of  motor  transport,  rural 
motor  express  and  highway  engineering 
also  will  be  major  future  efforts,  and 
periodical  bulletins  will  be  issued  in 
support  of  road  bond  issues  for  dis- 
tribution through  dealers  and  distrib- 
utors, and  members  of  affiliated  asso- 
ciations. Educating  the  public  in  proper 
truck  operation  and  in  promoting  faith 
in  the  truck  as  the  proper  short  haul 
medium,  also  will  feature  the  activities. 

A  research  department  for  the  collec- 
tion of  data  on  sales  work,  general  and 
territorial  requirements,  statistics  on 
truck  production,  registration  laws  and 
license  fees,  road  mileage,  new  loading 
devices  and  data  on  foreign  business  are 
proposed,  and  a  legislative  department 
which  will  co-operate  in  combating  ad- 
verse legislation  aimed  at  the  motor 
truck  will   be  maintained. 

To  Extend  Secretarial  Work 

One  of  the  chief  functions  of  the  sec- 
retary's office  under  Whittaker  will  be 
the  employment  clearing  house  where 
records  of  all  truck  salesmen  will  be 
kept.  Efforts  in  that  direction  will  be 
devoted  to  elevating  the  standard  of 
salesmen  through  searching  investigation 
of  their  records,  results  of  which  will  at 
all  times  be  available  to  manufacturers 
seeking  salesmen  or  salesmen  seeking 
positions.  Attempts  to  curb  the  un- 
scrupulous dealer  and  eliminate  the 
"trade-in"  evil  will  be  made,  and  a  meet- 
ing to  discuss  this  matter  will  be  held 
in  New  York  soon,  where  a  plan  for 
overcoming  it  will  be  outlined. 
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Akron  Plants  Spurt 
to  Meet  New  Demand 

Goodvear     Pushes     Schedule     to 

17,500  Tires  Daily— General 

Production  50  Per  Cent 


AKRON,  April  4 — With  many  automo- 
bile factories  resuming  operations,  and 
with  the  vast  surplus  of  tires  of  two 
months  ago  almost  exhausted,  marked 
improvement  is  being  shown  in  the  tire 
industry  and  Akron's  many  rubber  and 
tire  factories  have  begun  to  recover  en- 
couragingly from  the  slump  which  has 
been  in  force  for  the  past  nine  months. 

Nearly  all  Akron  factories  have  begun 
to  increase  production  and  many  are  re- 
employing men  on  a  large  scale.  This 
week  Goodyear  will  put  on  1200  of  its 
former  employees,  and  Firestone  will  re- 
employ 1000.  Firestone  has  been  adding 
to  its  force  every  day  for  the  past  few 
weeks  and  for  the  period  extending  from 
March  1  to  April  30  will  have  re-em- 
ployed at  least  2000  men,  officials  an- 
nounce. 

Goodyear  has  formally  announced  a  33 
per  cent  increase  in  production,  effective 
at  once,  which  will  carry  production  up 
from  12,000  casings  and  13,000  tubes 
daily,  to  16,000  casings  and  16,000  tubes 
a  day.  Firestone  will  increase  produc- 
tion 50  per  cent  this  month  and  go  to 
15,000  tires  daily.  Both  factories  are 
running  two  eight  hour  shifts  daily,  and 
operating  un  five-day  weeks.  Goodyear 
soon  will  go  to  a  five  and  one  half  day 
week. 

Although  Goodyear  officially  an- 
nounces a  production  increase  to  16,000 
tires  a  day,  unofficially  it  is  stated  that 
the  company's  production  this  week  will 
be  pushed  to  17,500  tires  daily,  and  pos- 
sibly to  20,000  tires  by  April  15.  This 
unexpected  increase  has  been  brought 
about  by  heavy  original  equipment  or- 
ders from  automobile  factories,  received 
since  the  company  announced  the  in- 
crease to  16,000  tires  daily  on  Friday  of 
last  week. 

Most  Companies  Report  Gains 

I  hi  ■  two  companies  unquestionably 
are  leading  in  the  spurt  taken  by  the 
tire  industry.  The  other  large  compa- 
nies of  Akron,  Goodrich  and  Miller,  have 
made  no  formal  announcement  of  pro- 
duction increases  or  re-employment  of 
former  tire  builders.  Smaller  companies 
however  are  falling  in  line  and  several  of 
them  have  restored  operations  to  a  basis 
of  nearly  100  per  cent  normal. 

In  fact  everything  indicates  that  the 
back  bone  of  the  tire  industry  slump  in 
Akron,  which  threw  over  50,000  out  of 
work  in  this  city  alone,  has  at  last  been 
broken.  It  is  also  significant,  that  unless 
tire  companies  plan  further  production 
increases,  the  possibilities  of  an  actual 
tire  shortage  this  spring  will  be  greatly 
increased.  Vast  surplus  stocks  of  tires, 
stored  in  Akron  and  in  other  cities  by 
Akron  companies,  have  dwindled  rapidly, 
through     production     being     held     down 
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though  sales  have  steadily  increased. 
With  this  surplus  exhausted  rubber  fac- 
tories are  now  ready  to  get  back  to  a 
basis  of  conservative  production  commen- 
surate with  demand. 

Resumption  of  operations  by  automo- 
bile factories  is  perhaps  predominantly 
responsible  for  the  stimulated  tire  build- 
ing activity.  Goodyear  alone  reports 
that  original  equipment  orders  for  April 
show  an  increase  of  70  per  cent  over 
original  equipment  business  placed  in 
March.  Goodyear  also  is  reaping  the  re- 
ward of  a  very  extensive  and  construc- 
tive advertising  campaign,  for  consumer 
sales  are  increasing  without  any  added 
sales  effort.  Firestone  also  finds  its  ad- 
vertising campaign  of  the  past  year  be- 
ing, reflected  in  consumer  sales.  Good- 
rich, more  conservative  in  advertising, 
is  not  reporting  any  material  increase 
m  production. 

Unemployment   Dwindling 

Through  increased  activity  of  rubber 
plants,  Akron's  army  of  unemployed  is 
dwindling,  and  is  now  down  to  under 
15,000.  With  many  construction  jobs 
opening  up  in  the  city,  this  number  will 
be  less  than  10,000  and  possibly  down  to 
5000  before  May  1.  Smaller  rubber  com- 
panies planning  material  production  in- 
creases within  the  next  60  days  will  help 
to  absorb  this  remaining  number. 

All  companies  in  hiring  men  are  show- 
ing preference  to  former  employees  who 
are  married.  At  the  same  time  men  now 
in  the  factories  are  being  weeded  out. 
This  is  being  done  to  increase  efficiency 
per  man  in  the  factory,  and  also  to  gain 
a  more  stable  class  of  factory  opera- 
tives, so  as  to  give  the  city  home  owners, 
discourage  the  transient,  floating  element 
of  labor  from  drifting  into  the  city,  and 
hold  down  labor-turnover  when  times 
again  are  prosperous. 

A  canvass  of  rubber  factories  in  Ak- 
ron shows  that  all  are  operating  on  a 
general  average  of  50  per  cent  normal 
production.  This  is  a  100  per  cent  im- 
provement over  conditions  in  January. 

The  results  of  this  canvass  in  other 
plants  conducted  especially  for  Automo- 
tive Industries,  show — 

Plant  Schedules  High 

Gen  i.il  Tire  &  Rubber,  nearly  100  per  cent 
liift. 

d   i     i   n     ■      Rubber,    al I    65    per   cenl 

normal.  Orders  running  ahead  of  production, 
n  hicn  will  bi    Increased  I  his  month, 

Mohawk    Tire    &     Rubber,     ::.,'.     per    cent 
double  pi  oducl  Ion  and  SO  per 
cent   higher  than  In  January, 

Portai  e   Rubber  Co  .   producii  ■      i    c«nl 

i1       Expect      to   reach  normal  operation 
witiiin  So  days 

Rubber   P uct     Co     opi  rating  7.",  per  cent 

normal   In  tin    departments,  and  65  P'  r  cenl 

.i  iii  other  departments,     This  eompanj 

droppi  o   bi  lo ■■••    60   pi  r   cenl   of   not  i"''i 

produi  I  Ion  evi  n  a  I  thi    lowi  st  i  bb  ol  the  tire 

Industry  slump. 

Amazon  Tire  I '■■-.  no\i  on  r  cenl 

Increa  es   In  dealer  orders. 
Star  Rubber  Co  .  66  per  cent  normal.     Plans 

i  ■ :  1 1     i.    i     i    .  is  in  next  00  da 
S«  In  '   Co  .   7»  per  cenl   normal. 

Vmerli  an   Tire   &    Rubber,    m  at  i-     pi  i 

cenl  m 

Thus  it  may  be  seen  that  with  all 
companies  operating  in  excess  of  an 
average  of  50  per  cent  normal  produc- 
tion, the  tire  industry  is  now  being  oper- 
ated on  a  basis  of  over  $250,000,000  an- 
nually or  nearly  $27,500,000  a  month. 
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Goodyear  Enforces 
New  Wage  Reduction 

Retrenchment  Program  Calls  for 

Cut  of  $5  a  Tire  in  Overhead 

Costs 


AKRON,  April  4— Although  the  Good- 
year Tire  &  Rubber  Co.  has  officially  an- 
nounced that  it  will  increase  production 
33  per  cent,  going  to  a  basis  of  16,000 
tires  daily  by  April  15,  and  will  employ 
1200  former  tire  builders,  a  severe  re- 
trenchment program  is  being  continued 
in  the  general  and  factory  offices  and 
in  many  factory  departments. 

Under  the  refinancing  negotiations  for 
$85,000,000,  and  under  dictation  and  sug- 
gestion of  banking  interests  negotiating 
the  immense  loan  for  Goodyear,  the  com- 
pany is  attempting  to  cut  actual  manu- 
facturing cost  nearly  $5  per  tire,  by  re- 
ducing overhead,  by  combining  jobs  and 
by  laying  off  several  hundred  office  em- 
ployees, many  of  whom  have  held  execu- 
tive and  semi-executive  positions  at  com- 
manding salaries.  The  company  will 
also  enforce  a  10  per  cent  cut  in  wages 
this  week  in  the  factory.  Salaries  pre 
viously  were  reduced. 

The  Goodyear  "Tire  News,"  said  to  be 
the  largest  corporation  magazine  in  the 
world,  and  at  times  of  peak  production 
having  a  monthly  circulation  of  approx- 
imately 100,000,  has  been  discontinued 
with  the  April  number. 

Elimination  of  this  magazine  will 
mean  a  vast  saving  to  the  company  it  is 
stated.  Whether  or  not  the, publication 
will  be  revived  will  depend  entirely 
upon  the  matters  of  reorganization  of 
the  company  and  future  developments 
in  the  tire  industry. 

In  the  factory  offices,  a  reduction  of 
76  per  cent  has  been  made.  This  has 
compelled  the  company  to  dispense  with 
many  of  its  high  salaried  men  in  official 
and  semi-official  capacity.  In  the  general 
offices,  departments  have  also  been  cut  to 
the  bone.  It  is  understood  the  factory 
and  general  offices,  which  have  func- 
tioned separately  and  in  different  office 
buildings,  will  be  combined. 

Wage  Based  on  Living  Cost 

The  matter  of  contemplated  wage  cuts, 
was  protested  by  the  Industrial  Assem- 
bly of  Goodyear,  composed  of  employees, 
and  was  held  in  abeyance  until  the  pro- 
jected reduction  was  arbitrated.  It  will 
become  effective  this  week.  According 
to  Vice-President  and  Factory  Manager 
P.  W.  Litchfield,  the  lowering  cost  of 
living,  and  the  economic  readjustment 
of  juices,  makes  a  wage  and  salary  cut 
equitable  at  this  time. 

Litchfield  prepared  charts  for  employ- 
ees showing  that  there  has  been  a  25 
per  cent  decline  in  house  rents  in  Akron, 
a  50  per  cent  decline  in  room  rents,  and 
an  average  genera  27  per  cent 

in  retail  commodity  prices.  Litchfield 
assured  employees  that  a  -10  hour  week 
Would  be  maintained,  and  that  the  fac- 
tories might  go  to  45  hours  a  week. 
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Syracuse  Factories 
Resume  Activities 

Whole  Colony  of  Industries  Re- 
vives As  Franklin  Production 
Continues  Heavy 

SYRACUSE,  April  2— With  the  re- 
establishment  of  a  100  per  cent  operating 
schedule  by  the  H.  H.  Franklin  Mfg.  Co., 
the  entire  colony  of  Syracuse  industries 
interested  in  automotives  has  felt  a  re- 
vival during  the  past  few  weeks.  In  ad- 
dition to  the  Franklin  interests,  however, 
there  has  been  a  general,  though  less  ac- 
tive, return  to  production. 

Ever  since  the  middle  of  February  the 
Franklin  company  has  been  operating  on 
what  they  term  a  normal  schedule  of  40 
cars  per  day.  Not  until  very  recently, 
however,  have  the  other  plants  felt  the 
effects  because  only  now  are  new  stocks 
being  bought  for  production. 

In  meeting  the  40  car  schedule  the 
Franklin  company  is  employing  3000 
men,  and  according  to  a  representative 
of  the  company  there  has  not  been  any 
reduction  in  the  wage  scale,  the  em- 
ployees being  paid  on  the  same  basis  used 
before  the  shut-down  last  fall. 

There  are  2000  men  less,  on  the  Frank- 
lin roll  now,  than  there  were  last  year, 
the  company  operating  on  a  single  shift. 
All  equipped  operating  buildings  are  in 
use  now,  but  the  million  dollar  addition 
built  last  year  is  being  utilized  for  stor- 
age space.  The  Franklin  company  has 
relinquished  leases  on  seventeen  storage 
locations  abound  the  city.  Eventually 
the  new  building  will  be  equipped  for  pro- 
duction the  company  having  originally 
planned  on  going  right  into  the  new  area. 
The  operating  schedule  with  5000  em- 
ployed on  two  shifts  was  75  cars  per  day. 
This  figure  probably  will  not  be  reached 
very  soon,  company  officials  feel. 

Present  Schedule  Oversold 

The  present  schedule  of  40  cars  per 
day  has  been  oversold,  according  to  sales 
department  figures.  The  program  for 
the  entire  month  of  March  called  for  1031 
cars  delivered.  Up  to  and  including 
March  26,  832  of  that  number  had  been 
shipped.  Orders  accepted  for  March  de- 
livery totalled  216  in  addition.  The  sales 
department  reported  236  additional 
March  orders  which  could  not  be  filled 
until  April,  and  825  April  shipment  or- 
ders. The  normal  April  production 
schedule  calls  for  approximately  1050 
cars  and  already  more  than  that  have 
been  sold. 

The  company  has  installed  a  conveyor 
system  in  the  final  assembly  which  will 
permit  of  a  production  of  125  cars  per 
day.  Only  part  of  the  system  is  now  in 
use. 

Franklin  activity  is  reflected  in  the 
business  of  the  Dyneto  Electric  Co., 
which  is  on  a  25  per  cent  basis,  about 
fifty  units  per  day  going  to  the  Franklin 
plant.  Several  foundries,  including  the 
Straight  Line  Engine  Co.,  S.  Cheney  & 
Sons,  the  M.   L.   Oberdorfer  Brass  Co., 
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have  felt  the  effects  of  the  revival.  Other 
Central  New  York  plants  which  have  in- 
creased production  are  the  Halcomb  Steel 
Co.,  the  Penn  Spring  Works,  the  A.  D. 
Clapp  Mfg.  Co.  of  Auburn,  and  the 
Brewer  Titchener  Co.  of  Cortland. 

At  the  several  gear  works  in  town, 
there  is  an  indication  of  a  generally  in- 
creased interest.  The  Brown  Lipe  Chapin 
Co.  is  on  a  25  per  cent  basis,  their  pro- 
duction going  in  small  quantities  to  a 
number  of  manufacturers.  The  same 
situation  exists  with  the  Brown  Lipe 
Gear  Co.,  the  New  Process  Gear  Co.,  and 
the  Durston  Gear  Co. 

The  Dyneto  company  is  gradually  be- 
ing readjusted  as  a  result  of  the  action 
of  several  months  ago  resulting  in  the 
plant  being  taken  over  by  a  friendly  com- 
mittee of  creditors. 
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Senate  to  Get  Bill 

Changing  Fund  Plan 

(Continued  from  page  775) 

in  any  legislative  act  because  the  number 
of  motor  vehicles  licensed  in  each  State 
fairly  reflects  the  wealth,  population  and 
total  road  mileage  within  the  State.  If 
this  factor  is  used  in  apportioning  funds, 
it  is  easy  and  inexpensive  to  ascertain 
the  size  of  the  factor  by  merely  getting 
a  certificate  from  the  official  having 
charge  of  the  motor  vehicle  department." 

The  two  amendments  will  be  introduced 
at  the  next  session  probably  at  the  same 
time  that  the  Senate  committee  on  Post- 
offices  and  Post  Roads  report  out  the 
bill  for  a  national  highway  system. 
These  amendments  are  expected  to  wipe 
out  opposition  to  national  highways  from 
Western  States. 

According  to  the  views  expressed  by 
the  Oregon  Senator,  "the  users  of  motor 
vehicles  receive  direct  money  benefits 
from  every  mile  of  road  improved,  in 
the  form  of  decreased  repair  bills,  ex- 
tended life  of  the  vehicle,  increased  mile- 
age on  tires  and  gas,  and  increased  effi- 
ciency. Over  poor  roads  this  would  be 
purely  a  waste.  The  saving  of  this 
waste  invested  in  better  roads  is  economy 
and  good  business  on  the  part  of  motor 
owners,  therefore,  a  tax  imposed  on  the 
sale  of  equipment  at  its  source  is  more 
than  saved  in  the  reduced  cost  of  oper- 
ation if  the  tax  so  collected  is  devoted  to 
building  more  and  better  roads. 

"True,  lands  and  property  other  than 
motor  vehicles  receive  benefits  from 
highly  improved  roads,  but  lands  and 
other  property  also  contribute  to  the 
common  cause  when  they  pay  direct 
property  taxes  for  the  county  market 
roads  which  far  exceed  in  mileage  both 
State  and  National  highways." 


TO     CONTINUE     PRESENT     PLANT 

MOLINE,  ILL.,  April  4— Borg  & 
Beck  Co.,  automobile  clutch  and  service 
parts  manufacturers,  will  extend  their 
Clearing,  111.,  plant,  but  this  develop- 
ment does  not  mean  that  the  central 
works  will  be  transferred  from  this 
city,  officials  explained.  There  have  been 
persistent  rumors  to  the  effect  that  such 
a  change  was  pending. 


Container  Car  Wins 

Success  in  Trial 

Store    Door    Deliveries    by    Rail- 
roads Shown  Practical  in  Test 
by  N.  Y.  Central 

NEW  YORK,  April  4— Preliminary 
experiments  with  its  new  "container 
cars"  for  store-door  delivery  have  been 
a  complete  success,  the  New  York  Cen- 
tral Railroad  announces,  and  the  system 
will  be  expanded  as  rapidly  as  it  is  pos- 
sible. 

The  freight  car,  with  four  portable 
containers  which  can  be  filled  and  sealed 
by  a  shipper  in  his  own  warehouse  and 
then  loaded  on  the  car  truck,  has  just 
completed  successful  trips  between  Chi- 
cago and  Cleveland,  and  a  second  car 
of  this  type  will  be  tried  this  week  on 
the  Boston  &  Albany  for  the  shipment 
of  shoes.  A  steel  express  car,  with  nine 
portable  containers,  has  finished  success- 
ful trips  between  this  city  and  Chicago 
with  the  Twentieth  Century  and  other 
fast  trains,  and  is  declared  to  be  suc- 
cessful. 

Experts  of  the  New  York  Central  con- 
sider their  experiment  a  radical  depart- 
ure in  transportation.  It  is  predicted 
that  wide  use  of  the  new  car  will  save 
not  only  demurrage  and  truckage,  but 
clerk  hire  and  large  losses  by  theft. 

The  new  system  provides  "compart- 
ment" service  for  freight  and  express 
by  means  of  specially-devised  "contain- 
ers" and  "container  cars,"  which  in  ef- 
fect gives  to  shippers  the  use  of  indi- 
vidual traveling  safe-deposit  vaults  of 
various  standard,  interchangeable  sizes 
which  are  carried  locked  and  intact  from 
the  door  of  the  shipper  to  the  door  of  the 
receiver  of  freight.  The  "containers"  or 
huge  steel  boxes,  are  readily  removable 
from  the  car  body  and  are  packed  and 
locked  at  the  factory  of  the  shipper, 
carried  by  motor  truck  or  electric  car 
to  the  railroad  and  hoisted  aboard  the 
car,  and  at  destination  are  carried  by 
truck  to  the  store  door  of  the  consignee, 
where  they  are  unlocked  and  unloaded 
at  convenience. 

Unload  Direct  to  Shelves 

Goods  may  be  stowed  in  the  "contain- 
ers" in  cardboard  or  even  paper  wrap- 
pings, without  need  for  costly  wooden 
boxes  or  crates,  and  the  shipment  trav- 
els untouched  to  the  door  or  platform 
where  the  packages  may  be  unloaded 
directly  onto  shelves. 

"The  savings  effected  by  the  new 
system  in  loss  and  damage  of  freight 
prevented,  in  wages,  in  boxing  and 
crating  of  individual  small  shipments," 
says  the  New  York  Central,  "are  ex- 
pected to  be  exceeded  in  amount  by  the 
greater  use  of  moving  equipment — rail- 
road cars,  trucks  and  draws — as  well  as 
of  freight-terminal  facilities,  whose 
limits  of  capacity  in  periods  of  heavy 
demands  for  transportation  have  re- 
stricted the  size  of  the  'peak-load'  and 
adversely  affected  commerce." 
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G.  M.  C.  Takes  Loss 
on  Its  Inventories 

Liberal  Allowance   for  Deprecia- 
tion Cuts  Heavily  Into  Earn- 
ings for  Year 

NEW  YORK,  April  5— Net  sales  of 
the  General  Motors  Corp.  for  the  year 
1920  were  $567,320,603,  which  was  an 
increase  of  $57,643,909  over  sales  for 
1919.  The  net  income  was  $93,150,308, 
but  $47,766,787,  which  is  slightly  more 
than  half  that  amount,  was  deducted  to 
cover  Federal  taxes,  to  write  down  in- 
ventories, for  depreciation  of  plants,  and 
for  operations  conducted  in  assisting 
employees  to  buy  their  own  homes.  In 
addition  to  these  deductions,  reserves 
previously  set  up  were  utilized  to  pro- 
vide for  all  contingencies  and  write 
down  the  value  of  inventories  and  other 
accounts  to  a  conservative  level.  The 
net  profit  for  the  year  was  $45,383,521. 

The  report  shows  that  the  demand  for 
the  corporation's  products,  which  had 
been  very  urgent  during  the  first  part 
of  the  year,  was  sharply  curtailed  in 
September.  Inventories  reached  their 
peak  about  the  middle  of  October,  but 
by  Dec.  31,  notwithstanding  shrinkage 
in  sales,  there  had  been  a  net  reduction 
in  inventories  of  approximately  $25,000,- 
000.  Inventories  were  further  reduced 
by  $25,776,112  at  the  close  of  the  year 
by  the  charging  off  of  all  obsolete  ma- 
terials as  well  as  adjusting  values  to 
cost  or  market,  whichever  was  the  lower. 

While  all  known  losses  and  write- 
downs of  inventories  had  been  taken  care 
of  in  closing  the  books  as  of  Dec.  31, 
it  nevertheless  has  been  deemed  advis- 
able to  set  up  a  special  reserve  of  $7,- 
500,000  to  take  care  of  possible  losses 
in  respect  to  outstanding  commitments 
for  materials  undelivered  and  for  other 
unforeseen  contingencies. 

Taxes  Make  Heavy  Inroads 

A  table  showing  the  progress  of  the 
earning  power  of  the  corporation  shows 
that  the  net  earnings  of  1918  were 
$35,285,597,  of  which  practically  $20,- 
000,000  went  for  Federal  taxes,  $13,504,- 
000  for  interest  and  dividends,  and  $1,- 
607,000  was  retained  in  the  busim 
Net  earnings  in  1919  were  $91,181,222, 
of  which  $30,000,000  went  for  Federal 
taxes,  $22,713,000  for  interest  and  divi- 
dends and  $38,468,000  was  retained  in 
the  business.  The  net  earnings  for  1920 
were  $47,248,383,  of  which  $3,894,000 
went  for  Federal  taxes,  $29,117,000  for 
interest  and  dividends,  and  $14,236,000 
was  retained  in  the  business. 

The  report,  which  was  submitted  to 
the  directors  to-day,  says: 

"The  officers  and  directors  of  the  cor- 
poration have  thought  it  unwise  to 
undertake  the  production  of  materials 
that  do  not  relate  largely  to  the  auto- 
mobile. Thus,  a  comparatively  small 
portion  of  the  total  tires  produced  are 
consumed  by  the  automobile  manufac- 
turer,  the  larger   percentage   being  sold 


CONDENSED   COMPARATIVE   CONSOLIDATED    BALANCE    SHEET  OF   GENERAL 

MOTORS    CORPORATION    AND    SUBSIDIARY    COMPANIES  AS    OF 

DECEMBER    31,     1920    AND     1919 

ASSETS                                                        Dec.  31,1920  Dec.  31,  1919 

Cash  In  banks  and  on  hand $47,608,949.90  $48,231,200.04 

United   States  Government  bonds 41,262.21  213,218.49 

Marketable    securities 34,096.31  989,448.36 

Sight  drafts  against  B/L  attached 9,534,264.37  10,945,061.06 

Due  from  United  States  Government  on  war  contracts.  .. .              304,334.80 

Notes  receivable 13,449,376.90  1,776,104.31 

Accounts  receivable,  customers  and  others 22.091,095.33  24,668,766.74 

Inventories  at  cost  or  less 164,684,678.72  128,696,651.70 

Prepaid   expenses 1,891,854.06  582,355.64 

Total   current   assets $259,335,577.80  $216,407,141.14 

Investments  in  allied  and  accessory  companies,  etc $67,985,100.31  $53,398,491.26 

Real   estate,   plants   and   equipment 248,788,765.63  176,888,467.00 

Deferred   expenses 6,282,606.27  2,719,357.18 

Good-will,  patents,  copyrights,  etc 22,414,818.11  20,323,888.81 

$345,471,290.32  $253,330,204.25 

Total    assets $604,806,868.12  $469,737,345.39 

LIABILITIES,    RESERVES   AND    CAPITAL 

Accounts   payable  and  trade  acceptances $30,140,278.35  $37,846,313.36 

Notes    payable 72,421,451.45  6,812,318.68 

Taxes,  payrolls,  and  sundries  accrued   not  due 11,122,197.78  11,521,770.64 

Accrued  dividends  on  preferred  and  debenture  stock,   pay- 
able  February  1 1,018.943.73  889.832.00 

Total  current  liabilities $114,702,871.31  $57,070,284.68 

Purchase   money   bonds $1,629,070.14  $150,000.00 

Purchase   money   notes,   account    Fisher    Body   Corporation 

stock    purchase 9,840,000.00  21,840.000.00 

$11,469,070.14  $21,990,000.00 

Reserve  for  depreciation   of  real  estate,   plants  and  equip- 

ment     $33,285,988.04  $23,084,824.58 

Reserve   for   employes'    investment   fund    and    sundry    con- 
tingencies             5,123,100.01  4,041.072.69 

Reserve  for  Federal  taxes  and  extraordinary  expenses...       4,942,116.42  36,262,472.70 

Reserve  for   bonus  to  employes 1,558,950.87  505,579.85 

Special   reserve  for   unforseen   contingencies 7,500,000.00 

Total    reserves $52,410,155.34  $63,893,949.82 

Capital   stock: 

Debenture  stock  7% $25,153,500.00  

Debenture  stock  6% 56,366,900.00  $68,339,300.00 

Preferred    stock    6% 16,183,400.00  16,957.000.00 

Common  stock  no  par  value  20,284,580  shares  is. 
sued  and  outstanding  at  $10  per  share  (Includ- 
ing 254,764  shares  held  in  reserve  account 
subscriptions  not  fully  paid,  at  $10  per  share, 
$2,547,640)     205,393.445.25  

Common   stock  ($100  par  value) 239,500.00  153,411,000.00 

Total  capital  stock $303,336,745.25  $238,707,300.00 

Bonus  stock  awarded «.  7,848,570.00 

Interest  of  minority  stockholders   in  subsidiary  companies. 

with    respect   to   capital   and   surplus 1.614,809.08  1,585,343.57 

Surplus    121,273,217.00*  78!64l|897.32 

Total    capital   stock   and   surplus $426,224,771.33  $326,783,110.89 

Total   liabilities,   reserves  and   capital $604,806,868.12  $469,737,345.39 


Note— The  corporation  had  a  contingent  liability  of  $1,416,333.11  on  December  31 
1920,  on  account  of  sight  drafts  discounted. 

•Included  In  this  amount  is  $68,332,415.90,  covering  paid  In  surplus  growing  out  of 
the  issuance  of  stock  for  cash  and  for  acquisition  of  properties. 


directly  to  users  of  cars  for  replacement 
purposes;  the  greater  part  of  the  pro- 
duction of  sheets  and  other  forms  of  steel 
is  consumed  by  trades  other  than  the 
automotive  industry;  therefore  invest- 
ment in  these  fields  has  not  been  made. 
By  the  pursuit  of  this  policy,  General 
Motors  Corp.  has  become  firmly  en- 
trenched in  lines  that  relate  directly  to 
the    construction    of    the    car,    truck    or 


tractor,  but  has  not  invested  in  general 
industries  of  which  a  comparatively 
small  part  of  the  product  is  consumed 
in  the  manufacture  of  cars. 

"The  rapid  development  of  the  indus- 
try has  called  for  equally  rapid  changes 
in  the  character  of  manufacturing 
plants,  but  by  constant  reinvestment 
and  rebuilding,  the  General  Motors  Corp. 
(Continued  on  page  782) 
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Conditions  Brighter 
in  Northwest  Zone 

Business      Shows     Decided      Im- 
provement    in     Cities — Credit 
Situation  Reported  Improved 

MINNEAPOLIS,  April  5— That  the 
automobile  business  is  looking  up  in 
Minneapolis  territory  is  evident.  Deal- 
ers are  beginning  to  smile  and  gloom  is 
T)eing  dispelled.  Business  in  the  larger 
cities  is  the  first  to  look  up,  such  as 
Duluth,  St.  Paul  and  Minneapolis.  As 
for  the  country,  not  so  much  can  be 
said  as  yet.  Possibly  one  reason  for  the 
.situation  is  that  the  driving  season  in 
the  country  will  not  begin  in  earnest 
until  winter's  mud  has  been  dispelled. 
The  financial  situation  is  not  such  yet 
that  country  dealers  can  get  the  cars 
they  want.  The  truck  men  feel  pretty 
well  because  hundreds  of  road  and  other 
contractors  are  feeling  the  return  of  the 
building  season,  after  a  long  lapse.  The 
tractor  situation  is  not  so  bright. 

Manufacture  of  tractors  has  been  re- 
sumed by  the  Minneapolis  Steel  &  Ma- 
chinery Co.  after  a  long  shut  down. 
This  month,  200  additional  men  will  be 
put  on  with  the  reopening  of  the  foundry. 
Tractors  have  been  shipped  already  to 
Venezuela  and  Czecho-Slovakia.  All 
tractors  on  hand  with  this  representative 
concern  are  sold  for  delivery  or  future 
delivery. 

Northwest  credit  conditions  have  im- 
proved in  the  last  six  weeks,  but  are  not 
at  normal.  Of  the  total  accommodation 
by  the  Federal  Reserve  Bank  in  the  dis- 
trict March  4,  loans  were  largely  agri- 
cultural, or  $41,000,000.  There  is  more 
unemployment,  and  a  decline  in  both 
wholesale  and  retail  prices  of  commodi- 
ties is  shown  from  Feb.  1  to  March  18. 

Crop  Season  Brings  Confidence 

Confidence  seems  to  prevail  as  the 
Northwest  enters  the  new  crop  season. 
In  parts  of  North  Dakota  and  Montana, 
farmers  cannot  repay  borrowings  until 
the  new  crop  is' harvested.  In  other 
parts,  say  South  Dakota  and  Minnesota, 
farmers  can  liquidate  heavily  when  they 
release  their  present  holdings  of  grain. 
The  new  wheat  area  is  reduced  some,  but 
the  total  grain  crop  average  may  go 
above  normal.  Farmers  are  slow  about 
paying,  and  based  on  $1,000  average 
loan,  they  are  said  to  owe  above 
normal,  as  follows:  Minnesota,  $200,  or 
$1,200;  South  Dakota,  $250,  or  $1,250; 
North  Dakota,  $400,  or  $1,400;  Montana, 
$300,  or  $1,300.  These  are  owings  to 
country  banks. 

The  Pence  Automobile  Co.,  one  of  the 
first  to  receive  big  shipments  of  cars, 
the  Buick,  has  received  from  the  new  St. 
Louis  factory  three  trains  of  38,  39 
and  55  freight  cars  each.  The  load  is 
four  automobiles  per  car.  Actual  offers 
for  more  than  half  of  the  total  have 
been  received  already.  The  first  train 
made  the  trip  from  the  factory  by  day- 
light, stopping  as  optimism  creator,  at 
many  points. 


75  BUICK  PURCHASERS 
JOIN  IN  DRIVEAWAY 

DETROIT,  April  4— Four  spe- 
cial trolley  cars  will  convey  75 
new  Buick  owners  and  friends  to 
the  Buick  factory  at  Flint,  Wednes- 
day, where,  following  a  banquet 
at  the  Durant  Hotel,  they  will  be 
given  their  cars  for  the  overland 
journey  to  Detroit. 

The  party  represents  purchas- 
ers of  cars  from  the  Starkweather 
Buick  Co.  at  the  Detroit  automo- 
bile show  during  which  C.  C.  Stark- 
weather and  his  force  of  eight  sales- 
men sold  78  cars.  Three  of  the  pur- 
chasers are  out  of  the  city  and  will 
not  be  able  to  make  the  trip  re- 
turning from  Flint.  The  sheriff  of 
Genesee  County  and  staff  will  es- 
cort the  procession  to  the  Oakland 
County  line  where  the  sheriff  of 
that  county  and  staff  will  bring  the 
party  to  the  Wayne  County  line. 

Colonel  Harry  Jackson  the  De- 
troit traffic  chief  and  his  staff  will 
meet  them  at  the  city  limits  and 
escort  them  through  the  city  to  the 
Starkweather  service  station 
where  the  cars  will  be  washed  and 
turned  over  finally  to  the  owners. 
Starkweather  will  turn  over  to  the 
factory  official,  a  check  for  $158,- 
075.67. 


Northwest  Business 

on  Scale  of  Last  Year 

PORTLAND,  ORE.,  April  1— Spring 
weather  burst  upon  Portland  with  the 
arrival  of  Easter  last  Sunday,  and  Port- 
land dealers  have  more  than  been  satis- 
fied with  the  resumption  of  buying.  In 
fact,  many  of  the  dealers  are  comparing 
the  present  period  with  last  spring,  which 
was  the  finest  in  business  history  here. 

A  resume  of  business  during  the  month 
of  March  disclosed  the  fact  that  dealers 
on  the  whole  had  an  excellent  month, 
and  that  business  has  increased  steadily 
from  the  first  to  the  last  of  the  month. 
One  dealer  reported  90  new  and  used  cars 
sold,  while  another  reported  60,  bath 
figures  running  close  to  last  year's 
March  records.  New  cars  are  begin- 
ning to  experience  a  strong  demand  and 
some  of  the  dealers  are  forecasting  a 
shortage  later  in  the  spring.  Many  who 
have  been  waiting  for  a  possible  reduc- 
tion of  price  are  realizing  that  indica- 
tions do  not  point  to  a  decrease  and  are 
getting  into  the  market. 


AUSTIN    MACHINERY   TO    REBUILD 

CHICAGO,  April  4— The  Austin  Ma- 
chinery Corp.  will  rebuild  the  plant  at 
Winthrop  Harbor,  111.,  which  was  re- 
cently destroyed  by  fire.  Pending  the 
erection  of  the  new  plant,  the  manufac- 
turing operations  of  the  company  will  be 
continued  at  Muskegon  and  Toledo.  The 
company  has  also  recently  consolidated 
into  its  group  the  plant  of  the  Fairmont 
Mining  Machinery  Co.,  Fairmont,  W.  Va. 
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Business  Caution 
Again  in  Evidence 

Chicago  Reserve  Bank  Finds  Con- 
tinuance of  Post- War  Condi- 
tions Hurts  Trade 

CHICAGO,  April  1— The  same  caution 
in  business  in  the  Middle  West  that  was 
apparent  several  months  ago  has  again 
appeared,  attributable,  according  to  the 
Federal  Reserve  Bank  of  the  seventh  dis- 
trict, to  the  following  factors: 

1 — Uncertainty  on  account  of  a  contin- 
uance of  high  retail  prices  for  many  ar- 
ticles that  make  up  the  daily  living 
budget. 

2 — Curtailed  building  operations  due  to 
high  cost  of  construction  and  the  conse- 
quent shortage  of  housing  and  further 
increase  of  rentals. 

3 — The  attitude  of  greater  resistance 
by  wage  earners  to  any  lowering  of  the 
pay  scale. 

4 — The  turning  of  the  attention  of 
farmers  from  marketing  to  new  crop 
preparations,  thus  delaying  liquidation  of 
farm  holdings. 

5 — The  continued  heavy  demand  for 
money  and  the  high  interest  rates. 

More  favorable  conditions  are  reported 
from  the  agricultural  districts  of  which 
Chicago  is  the  center,  weather  conditions 
during  the  past  winter  having  favored 
increased  production  although  at  the 
same  time  some  apprehension  has  been 
created  in  regard  to  the  forthcoming 
crops  by  the  scarcity  of  snow  during  the 
past  season. 

What  the  mild  weather  has  done  for 
the  farmer  which  is  reflected  in  the  con- 
tinuance of  frozen  credit  as  a  factor  in 
the  liquidation  of  loans,  has  been  to  turn 
his  attention  to  spring  work  rather  than 
to  continued  mai-keting.  There  is  a  feel- 
ing among  the  farmers  that  the  best  way 
to  recoup  the  losses  sustained  through 
the  decline  in  prices  is  to  feed  their  corn 
and  oats  to  live  stock,  a  more  merchan- 
disable  product.  Farmers  are  taking  a 
more  hopeful  view  of  the  situation 
though  there  are  indications  of  a  10  per 
cent  falling  off  in  the  prospective  wheat 
acreage. 


PACKARD   DISCUSSES   SALES 

DETROIT,  April  1 — Directors,  dealers 
and  branch  managers  of  the  Packard  Mo- 
tor Car  Co.  closed  a  three-day  session 
with  factory  officials  here  this  week. 
Those  present  represented  New  York, 
Philadelphia,  Boston,  Chicago,  Baltimore 
and  other  large  cities.  President  Macauley 
and  other  executives  of  the  Packard  or- 
ganization spoke  to  the  dealers,  all  of 
whom  expressed  the  opinion  that  the  im- 
provement noted  in  the  automobile  in- 
dustry in  the  last  two  weeks  gave  every 
promise  of  continuing  throughout  the 
spring  and  summer.  Sales  resistance, 
and  in  fact  all  of  the  obstacles  encoun- 
tered by  the  distributing  organization, 
were  discussed  and  plans  evolved  for 
overcoming  them.  Production  is  start- 
ing up  strongly,  demand  being  pro- 
nounced for  the  light  six. 
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|  "Full  Speed  Ahead,"  Factory  Order 
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Prodiietion  Hitting 

on  All  Cylinders 

J 

( hitput  for  March  Doubles  Febru- 
ary— April    Schedules   Are 
Increased  Heavily 

DETROIT.  April  5— With  all  automo- 
bile factories  in  production  and  the  ma- 
jority hitting  on  all  cylinders,  a  rapid 
return  to  prewar  normal  is  apparent  in 
the  remarkable  step-up  in  production  for 
March  when  the  output  in  Detroit  and 
Michigan  totalled  105,245  cars.  This 
compares  with  53,040  in  February,  an  in- 
crease of  approximately  100  per  cent. 

The  real  significance  of  the  figures  is 
best  seen  in  a  comparison  with  March  of 
last  year  which  in  many  factories  es- 
tablished a  record  for  production  up  to 
that  time.  The  total  manufactured  last 
March  was  176,831.  The  total  for  the 
month  just  ended  was  59.5  per  cent  of 
the  March  1920  output. 

Further  investigation  reveals  that 
last  month's  output  was  in  reality  66  per 
cent  as  great  as  last  March  for  the  rea- 
son that  the  Willys-Knight  and  Overland 
production  last  year  was  17,700  cars  and 
there  was  no  production  at  those  plants 
last  month.  Overland  and  Knight  pro- 
duction was  resumed  last  Monday  and 
while  there  is  no  set  schedule  for  April, 
output  is  expected  to  reach  around  5000. 

While  Ford  was  responsible  for  72,000 
of  the  cars  represented  in  last  month's 
figures,  the  actual  increase  exclusive  of 
Ford  production  in  March  over  Febru- 
ary was  15,205  or  84.3  per  cent. 

Schedules  for  April  production  in  all 
factories  have  been  increased  from  10 
per  cent  to  35  per  cent,  though  execu- 
tives of  the  most  successful  companies 
contend  that  the  total  output  for  1921 
will  be  between  50  per  cent  and  60  per 
cent  of  1920  which  was  regarded  as  an 
abnormal  year  and  a  production  record 
that  probably  never  again  will  be 
reached. 

Speed  Dp  on  1'arts  Making 

Many  factories  were  enlarged  during 
the  abnormal  period  in  an  effort  to  speed 
up  production.  With  a  prospect  of  main- 
taining output  at  about  60  per  cent  of 
last  year's  figures,  or  on  a  basis  of  close 
to  prewar  normal,  proper  utilization  of 
spare  factory  space  and  equipment  is  a 
problem.  A  majority  of  the  manufactur- 
ers are  solving  it,  however,  by  speeding 
up  in  the  parts  manufacturing  end. 
This  is  regarded  as  a  logical  plan  and 
'in  to  prove  of  great  advantage  to 
the  owner  in  quicker  and  better  servic- 
ing. 

When  not  driven  to  undue  haste  in 
turning  out  spare  parts,  as  was  the  case 
last  year,  parts  will  be  turned  out  more 


nearly  perfect  as  to  quality  and  in  quan- 
tity sufficient  to  keep  all  dealer  service 
stations  well  stocked.  Some  manufac- 
turers also  are  contemplating  side  lines, 
allied  with  automobiles,  but  no  definite 
step  in  this  direction  has  been  taken. 

Dodge  swung  into  production  in  March 
and  while  the  factory  started  on  a  10  per 
cent  basis,  output  was  increased  rapidly 
each  day  until  the  plant  now  is  on  a  60 
per  cent  production  basis  which  will  be 
maintained  indefinitely.  It  is  significant 
with  all  manufacturers  that  employee 
forces  have  been  curtailed  to  a  minimum 
and  while  many  factories  now  are  oper- 
ating on  a  60  per  cent  production  basis 
and  some  close  to  normal,  they  are  doing 
this  with  forces  cut  to  from  40  to  70 
per  cent. 
Efficiency  Lowers  Overhead 

Despite  the  fact  that  all  factories  now 
are  in  operation,  many  on  schedules  close 
to  normal,  former  employees  may  be  seen 
loitering  about  the  factory  gates  and 
streets  without  work  and  with  slight 
possibility  of  their  securing  reemploy- 
ment. A  high  degree  of  efficiency  reached 
and  maintained,  manufacturing  execu- 
tives declare,  has  lowered  the  over- 
head in  a  great  measure  and  is  permit- 
ting operation  at  a  profit  in  the  face  of 
the  production  curtailment  as  compared 
with  last  year. 


Sales  Managers  Too 

Busy  for  Convention 

NEW  YORK,  April  6— The  meeting  of 
the  Advertising  Managers  Council  of  the 
Motor  and  Accessory  Manufacturers  As- 
sociation, which  was  to  have  been  held 
at  Washington  April  14,  15  and  16  has 
been  postponed  until  some  time  in  May 
or  June.  The  general  subject  will  be, 
"How  the  Wealth  of  Government  Re- 
sources Can  Be  Utilized  by  the  Automo- 
tive Advertising  Managers"  and  the 
meeting  will  be  held  in  Washington.  The 
chief  reason  for  the  postponement  is  that 
advertising  and  sales  executives  are  too 
busy  to  attend  at  this  time  because  of 
the  general  business  revival.  It  also  has 
been  deemed  advisable  to  wait  until  the 
new  administration  becomes  more  defi- 
nitely settled  and  in  a  better  position  to 
outline  a  program  of  assistance. 


Goodrich  Meeting,  April  20 

AKRON,  April  5— The  B.  F.  Goodrich 
Co.  has  issued  to  stockholders  a  call  for 
the  annual  stockholders'  meeting  on 
April  20  at  New  York  and  for  a  special 
meeting  of  stockholders  the  same  day  to 
ratify  the  proposed  retirement  of  11,880 
shares  of  preferred  stock  of  $100  par 
value  each  which  the  company  has 
acquired.  Retirement  of  these  shares 
will  reduce  the  company's  stated  capital 
from    $108,412,000   to   $107,224,000. 


N.  A.  C.  C.  Committees 
Press  Legislation 

Important  Conferences  Scheduled 

with  Government  Department 

Heads — Trade  Improves 

NEW  YORK.  April  7— Pratically  all 
the  directors  of  the  National  Automobile 
Chamber  of  Commerce  will  be  in  Wash- 
ington to-morrow  to  attend  a  series  of 
conferences  which  will  be  among  the  most 
important  for  the  industry  since  the  ar- 
mistice.   Here  is  the  schedule: 

Highways  committee,  headed  by  Roy 
D.  Chapin,  will  confer  with  President 
Harding  and  Secretary  Wallace  of  the 
Department  of  Agriculture.  The  purpose 
of  the  calls  will  be  to  present  arguments 
in  favor  of  the  Townsend  Federal  high- 
ways bill. 

A  special  committee  headed  by  H.  H. 
Rice,  vice-president  of  the  General  Mo- 
tors Corp.  and  comprising  J.  Walter 
Drake,  Alvan  Macauley,  R.  E.  Olds  and 
H.  M.  Jewett,  will  confer  with  Herbert 
Hoover,  Secretary  of  Commerce.  This 
committee  was  named  at  the  request  of 
Hoover  to  co-operate  with  him  in  the 
development  of  foreign  and  domestic  au- 
tomotive trade. 

The  tax  committee,  headed  by  C.  C. 
Hanch,  will  confer  with  Secretary  of  the 
Treasury  Mellon  and  Senators  Penrose 
and  Smoot  in  regard  to  the  taxation  pro- 
gram outlined  by  the  N.  A.  C.  C.  The 
committee  will  urge  a  program  of  strict 
economy  and  a  tax  on  retail  sales  if  ad- 
ditional revenue  is  needed. 

Directors  of  the  Chamber  at  their 
monthly  meeting  here  yesterday  went  on 
record  as  opposed  to  the  adoption  of 
legislation  for  a  soldiers'  bonus  at  this 
time  but  declared  for  proper  care  of  dis- 
abled soldiers.  Opposition  to  the  bonus 
was  on  the  grounds  of  economy. 

Business  Gains  General 

Reports  received  by  the  directors 
showed  that  business  is  improving  in  vir- 
tually all  parts  of  the  country  with  the 
exception  of  the  Dakotas  and  in  the 
south,  outside  of  Georgia  and  Florida. 
Passenger  car  sales  are  much  better  even 
in  Iowa  and  Kansas. 

Production  reports  for  March  showed 
an  increase  of  63  per  cent  over  February 
and  that  business  for  the  month  was  42 
per  cent  of  the  total  for  March.  1920, 
which  was  the  largest  single  month  in 
the  history  of  the  industry.  Business  in 
February  was  58  per  cent  greater  than 
in  January.  Carload  shipments  for 
March  were  about  10,500  and  there  were 
about  10.000  driveaways. 

President  Clifton  of  the  N.  A.  C.  C.  will 
Open  tile  service  managers  convention  at 
Buffalo,  May  17. 
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G.  M.  C.  Writes  Off 
Inventory  Losses 

Will  Complete  Construction  Pro- 
gram This  Year  at  Cost  of 
$10,619,521 

(Continued  from  page  779) 
has  kept  well  in  advance  and  its  fac- 
tories may  now  be  considered  in  satis- 
factory condition.  The  great  plant  of 
the  Cadillac  Division,  in  Detroit,  which 
will  be  fully  occupied  in  the  summer  of 
1921,  is  the  last  large  item'  of  recon- 
struction to  be  finished.  There  still  re- 
main several  small  and  somewhat  anti- 
quated plants  that  have  been  relegated 
to  minor  manufacturing  or  assembly  pur- 
poses, but  these  items  are  of  little  con- 
sequence and  may  be  abandoned  at  a 
not  distant  date. 

"Constant  change  has  necessitated 
careful  study  of  customers'  demands  and 
possible  improvement  in  the  character  of 
product.  In  addition  to  the  studies  con- 
ducted by  the  individual  manufacturing 
divisions  of  the  corporation,  there  has 
been  organized  and  established  at  Day- 
ton the  General  Motors  Research  Corp., 
with  complete  organization  and  facilities 
for  systematic  experimentation.  The 
corporation  has  thereby  insured  the 
proper  checking  of  all  developments  of 
the  several  divisions  and  has  made  pos- 
sible independent  research  and  study  of 
the  problems  of  the  industry,  abstract 
from     the     routine     of     manufacturing. 

"Rapid  increase  in  production  has 
also  necessitated  the  building  of  houses 
for  the  accommodation  of  factory  em- 
ployees, notably  at  Flint  and  Pontiac, 
Mich.;  Janesville,  Wis.,  and  Walker- 
ville  and  Oshawa,  Canada.  These  houses 
are  being  sold  to  employees,  as  the 
corporation  does  not  intend  to  carry  the 
investment  longer  than  necessary,  and 
already  76.7   per  cent  have  been  sold. 

"The  construction  program,  inaugu- 
rated in  recent  years,  was  about  com- 
pleted during  the  year  1920  by  the  ex- 
penditure of  approximately  $79,161,951. 
There  remains  for  expenditure  during 
the   year   1921   the   sum  of  $10,619,521." 

Directors  to-day  declared  a  dividend 
of  25  cents  a  share  on  the  common; 
$1.50  a  share  on  the  6  per  cent  pre- 
ferred; $1.50  a  share  on  the  6  per  cent 
debentures,  and  $1.75  a  share  on  the  7 
preferred. 
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buildings,  chief  of  which  is  the  manufac- 
turing building,  800  by  600  feet,  with  a 
floor  space  of  970,000  feet.  Raw  ma- 
terials are  received  at  one  end  and  the 
Cadillac  chassis  leaves  under  its  own 
power  from  the  other  end. 

Conveniently  near  the  manufacturing 
building  is  the  heat  treatment  building, 
500  x  80  feet.  The  'assembly  building, 
second  largest  in  the  row,  is  800  x  300 
feet,  with  a  floor  space  of  620,000  feet. 
The  storage  building  which  adjoins  the 
assembly  building  is  480  by  140  feet  and 
has  storage  space  for  1000  Cadillacs.  The 
factory  service  department  is  housed  in 
this  building. 

Executive  offices  are  in  a  handsome 
administration  building,  225  by  50  feet, 
equipped  with  all  conveniences.  The 
power  plant  is  one  of  the  most  modern  in 
the  country. 

Particular  thought  has  been  given  to 
comfort  and  surroundings  of  the  6000 
Cadillac  employees  in  the  installation  of 
locker  rooms  sufficient  to  give  each 
worker  a  steel  locker,  special  bridges, 
walks,  etc.,  that  will  permit  a  great  sav- 
ing in  time  and  a  minimum  of  confusion 
in  entering  and  leaving  the  plant.  The 
welfare  department  and  First  Aid  hos- 
pital is  so  located  that  it  can  be  reached 
from  any  part  of  the  plant  in  a  few- 
minutes. 
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New  Cadillac  Plant 

Replaces  77  Buildings 

DETROIT,  April  2— General  offices  of 
the  Cadillac  Motor  Car  Co.  now  are  in 
the  new  Cadillac  plant  on  Clark  Avenue. 
The  purchasing,  accounting,  manufacturt 
ing,  sales  and  advertising  departments 
will  begin  to  function  at  the  new  home 
Saturday. 

Some  idea  of  the  size  of  the  plant  may 
be  pained  when  it  is  known  that  all  fac- 
tory operations  which  heretofore  have  re- 
quired  "7  buildings  in  Detroit,  will  be 
carried    on    in    it       There    are    X    large 


N.  A.  D.  A.  Strongly 

Opposes  Dumping 

(Continued  from  page  775) 
dustry  recently  has  been  threatened  by 
the  dumping  upon  the  American  market 
of  thousands  of  vehicles  and  millions  of 
dollars  of  automotive  merchandise  sal- 
vaged from  the  war  areas  of  Europe,  ana 

"WHEREAS,  the  carrying  out  of  such 
a  plan  will  result  inevitably  in  the  de- 
moralization of  the  automotive  industry, 
thereby  further  seriously  disrupting  em- 
ployment, will  cause  the  loss  of  thou- 
sands of  dollars  to  manufacturers  and 
dealers  in  automotive  merchandise  and 
will  deprive  the  Government  of  great 
sums  of  revenue,  therefore, 

"BE  IT  RESOLVED,  that  the  Con- 
gress of  the  United  States  be  asked  to 
enact  legislation  which  will  equalize  the 
differences  in  the  marketing  of  this  sal- 
vaged equipment,  affording  protection  to 
the  Government  as  well  as  the  industry 
and  which  will  afford  a  much  needed 
stabilization   for   all   American  business. 

British  to  Stop  Dumping 

WASHINGTON,  April  4— The  De- 
partment of  Commerce  has  been  in- 
formed that  the  British  government  has 
issued  formal  proposals  for  the  protec- 
tion of  key  industries  and  the  prevention 
of  dumping.  The  plan  contemplates  the 
imposition  of  a  customs  duty  of  33'/$  Per 
cent  ail  valorem  for  five  years  on  arti- 
cles produced  by  key  industries.  The  list 
includes  magnetos.  The  government  pro- 
posal says  a  further  duty  of  33'/3  per 
cent  may  be  added  to  any  other  duties  on 
goods  offered  below  the  production  cost 
or  at  prices  which,  because  of  currency 
depreciation,  are  below  production  costs 
in   th"   United  Kingdom. 


Wisconsin  Proposes 
New  Tractor  Tests 

Will  Limit  Sale   of  Machines  to 

Those  Meeting  Working 

Requirements 

MILWAUKEE,  April  4— Agricultural 
department  officials  of  Wisconsin  have 
worked  out  a  new  plan  for  regulating 
the  sale  of  tractors  and  all  other  forms 
of  liquid  fuel  traction  engines  and  ma- 
chines, for  the  purpose  of  preventing 
further  distribution  of  unreliable  and  un- 
tested tractors,  and  safeguarding  the 
interests  of  purchasers,  more  especially 
the  farmer. 

Under  a  bill  covering  the  plan,  just 
introduced  in  the  Wisconsin  legislature, 
no  tractors  may  be  sold  in  Wisconsin 
without  a  permit  to  the  manufacturer  or 
assembler,  and  permits  will  not  be  issued 
until  models  have  been  tested  by  a  board 
of  three  competent  engineers  under  the 
control  and  supervision  of  the  agricul- 
tural engineering  department  of  the  Uni 
versity  of  Wisconsin. 

The  measure  is  to  go  into  effect  Sept. 
1  of  this  year  so  that  as  many  models  as 
possible  may  be  tested  and  permits  is- 
sued for  them  individually  by  Jan.  1, 
1922.  All  models  offered  for  test  shall 
be  regular,  stock  models.  A  permit  is 
required  for  every  model  offered  for 
sale.  The  tests  include  endurance,  horse- 
power rating  for  continuous  loads,  and 
consumption  of  fuel  per  hour  or  per  acre 
of  farm  operation.  All  test  results  will 
be  open  to  public  inspection. 

Results  of  tests  will  be  certified  to  the 
Wisconsin  Railroad  Commission  which 
will  issue  the  permits. 

The  commission  shall  revoke  permits 
or  refuse  to  issue  any,  if  two  or  more 
bona  fide  customers  residing  in  this 
State  show  evidence  that  the  tractor 
manufacturer  has  failed  to  maintain  ade- 
quate service  with  a  full  supply  of  parts 
and  replacements  in  the  state,  and  with- 
in reasonable  shipping  distance  of  the 
customers. 

Temporary  permits  may  be  issued  if 
by  Jan.  1  all  tests  are  not  completed,  but 
failure  on  the  part  of  manufacturers  to 
supply  the  models  for  testing  shall  not 
be  cause  for  issuance  of  temporary  per- 
mits. 

Models  not  admitted  may  be  re-exam- 
ined after  alterations  are  made.  No 
company  shall  use  the  results  of  the  tests 
for  advertising  purposes,  except  the  en- 
tire report  is  published,  under  penalty 
of  permit  suspension. 

For  violations  fines  of  $100  to  S500  for 
each  offense  are  provided  in  the  bill. 
Hearings  will  be  held  on  it  in  April  at 
Madison,    before    legislative    committees. 

STUDEBAKER  DIRECTORS  CHANGE 

JERSEY  CITY.  April  6— The  annual 
meeting  of  stockholders  of  the  Stude- 
baker  Corp.  was  held  here  yesterday. 
All  directors  were  re-elected  wi*"h  the  ex- 
ception of  G.  M.  Studebaker  whose  place 
was  taken  by  II  A.  Biggs,  vice-president 
in  charge  of  sales. 
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24  Dealers  Exhibit 
at  Automobile  Club 

Closed    Models    Predominate    at 

Special    Showing  —  Minerva 

and  Rolls-Royce  Shown 

NEW  YORK,  April  4— Twenty-four 
New  York  automobile  dealers  are  holding 
a  passenger  car  show  this  week  at  the 
Automobile  Club  of  America.  The  stands 
occupy  the  grand  ballroom,  the  restaur- 
ant, entrace  hall  and  the  office  of  the 
Touring  Bureau.  Many  of  the  leading- 
American  makes  are  represented,  as  is 
one  foreign  car,  the  Belgian  Minerva 
(the  Rolls-Royce,  also  shown,  may  be 
regarded  as  an  American  product  now). 
As  might  be  expected,  there  is  very  little 
that  is  new,  most  of  the  cars  shown  hav- 
ing been  exhibited  either  at  the  Automo- 
bile Salon  or  at  the  automobile  show  last 
January. 

An  Essex  two-passenger  cabriolet  is 
a  car  that  is  exhibited  for  the  first  time, 
although  literature  regarding  it  was  dis- 
tributed at  the  automobile  show  in  Janu- 
ary. This  car  impresses  one  by  its  low- 
build.  The  Hudson  and  Essex  companies 
are  now  enameling  their  hoods  and 
radiators  in  addition  to  their  fenders  and 
splash  pans,  which  is  a  change  made 
since  last  January.  The  Hudson  com- 
pany shows  a  standard  touring  limou- 
sine. 

Space  is  naturally  somewhat  limited 
and  where  only  a  single  car  is  shown,  it 
is  a  closed  car  in  the  majority  of  cases. 
No  exhibitor  shows  more  than  two  cars, 
and  then  generally  one  open  and  one 
closed  model  Both  Packard  and  Pierce- 
Arrow,  for  instance,  have  •  one  touring 
model  and  one  limousine  on  exhibition. 
The  only  chassis  shown  is  that  of  the 
Belgian  Minerva. 

A  new  custom  built  brougham  is  shown 
on  the  standard  Mercer  chassis.  While 
built  low,  it  gives  ample  head  room.  It 
is  a  two-passenger  brougham  and  sells 
for  $8,500.  Winton  shows  the  same 
four-passenger  sport  roadster  as  at  the 
Commodore  some  months  ago.  Two  Rolls- 
Royce  cars  are  shown,  one  a  Salamanca 
cabriolet  and  the  other  a  town  car  of 
English  design,  finished  in  yellow. 

Dodge  Brougham  on  Exhibit 

A  Dodge  car  with  a  brougham  body 
is  shown  by  the  Stratton-Bliss  Co.,  the 
New  York  Dodge  agents.  It  is  a  rather 
attractive  car  and  sells  at  $3,750,.  f.o.b. 
New  York.  Nickeled  wire  wheels  are 
fitted  and  two  extra  wheels,  tires  and 
tire-covers  are  supplied.  The  wire  wheels 
are  of  Hayes  make.  The  equipment  in- 
a  dictaphone,  dome  light,  indi- 
vidual cast  aluminum  steps,  sliding  steer- 
ing wheel  and  special  windshield;  the 
latter  being  of  square  form,  nickeled  and 
rather  low. 

The  only  entirely  new  car  at  the  show 
ij  the  Ambassador,  which  is  manufac- 
tured by  the  Yellow  Cab  Mfg.  Co.  of 
Chicago.  It  is  an  assembled  proposition 
comprising  a  Continental  Model  8A 
motor,  a    Brown-Lipe   clutch   and    trans- 
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mission,  Timken  axles  and  Dis^eel 
wheels.  Later,  however,  it  is  planned 
to  use  a  special  Ambassador  design  of 
engine,  to  be  built  by  Continental.  Only 
custom-built  bodies  will  be  supplied.  The 
one  exhibited  was  by  Racine  Body  Co. 

Among  the  special  features  is  a  double 
instrument  board.  That  is,  in  addition 
to  the  regular  instrument  board  on  the 
cowl  there  is  an  instrument  board  at 
the  rear  of  the  front  seat,  for  the  benefit 
of  the  rear  seat  passengers. 

Durant  Reincorporates 

Under  Delaware  Charter 

NEW  YORK,  April  6— Durant  Motors, 
Inc.,  has  been  chartered  in  Delaware  to 
succeed  Durant  Motors,  Inc.,  the  New 
York  company  formed  by  W.  C.  Durant 
to  mark  his  reentry  into  the  automobile 
field.  The  capital  of  the  Delaware  cor- 
poration is  1,000.000  shares  of  no  par 
value  stock. 

The  first  of  the  Durant  experimental 
cars  have  come  through  and  are  now  be- 
ing given  thorough  tests  on  the  road.  It 
will  be  August  at  the  earliest,  however, 
before  the  factories  are  put  into  produc- 
tion. Dealer  territory  will  not  be  allotted 
for  several  months  yet. 

It  has  been  announced  that  one  of  the 
Durant  Motors  assembling  plants  will  be 
located  at  Jackson,  Mich. 

Briscoe  Motors  to  Add 

$2,000,000  to  Capital 

TOLEDO,  April  5— Clarence  Earl, 
elected  president  of  the  Briscoe  Motor 
Corp.,  Jackson,  Mich.,  has  told  friends 
here  that  a  new  syndicate  is  to  provide 
$2,000,000  additional  capital  for  his 
company  through  a  stock  issue. 

His  plant  is  now  employing  400  men 
and  working  on  a  nine-hour  basis. 

K.  R.  Jacoby,  vice-president  in  charge 
of  purchases  at  the  Willys-Overland  Co. 
until  recently  will  also  go  to  Briscoe. 

Increases  Capitalization 

DOVER.  DEL.,  April  4— The  capital 
of  the  Briscoe  Motor  Corp.  has  been  in- 
creased from   $16,500,000  to  $21,000,000. 
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LAUSON     CUTS     TRACTOR     PRICES 

NEW  HOLSTEIN,  WIS.,  April  2— 
Prices  on  Lauson  tractors  have  under- 
gone reductions  ranging  from  $100  to 
$300.  The  $300  cut  applies  on  models 
15-30  and  15-25  farm  and  road  building 
tractors,  and  the  $100  cut  is  on  the  12-25 
high  powered  farm  tractor.  The  latter 
vas  placed  on  the  market  this 
spring,  the  sales  price.  $1,595,  being  now 
reduced  to  $1,495.  The  company  an- 
nounces that  reductions  are  made  pos- 
sible by  the  increased  quantity  of  busi- 
ness which  is  promised. 


Premier  Motor  Files 
New  Incorporation 

Capital    Stock    Is    Reduced    from 

$5,000,000    to    $1,000,000— 

New  Directorate  Formed 

INDIANAPOLIS,  April  1— "Closer 
welding  together  of  all  interests  of  the 
old  corporation  and  putting  affairs  of  the 
Premier  company  in  condition  to  carry 
out  expansions  contemplated"  is  the  an- 
nounced reason  for  the  filing  to-day  of 
new  incorporation  papers  of  the  Premier 
Motor  Car  Corp.  Reorganization  of  the 
company  has  been  going  forward  for  the 
last  two  months,  since  the  death  of  Dr. 
L.  S.  Skelton,  president.  Announcement 
to-day  said  the  Skelton  estate  would  con- 
tinue the  principal  financial  group  in  the 
corporation. 

Statement  issued  by  the  company  said 
that  the  capital  stock  had  been  decreased 
from  $5,000,000  to  $1,000,000,  of  which 
$500,000  is  in  preferred  stock.  The  di- 
rectors of  the  new  corporation  are  B.  L. 
Craig,  B.  H.  Miller,  C.  B.  Reynolds,  J.  A. 
Price,  A.  C.  Perrill,  J.  F.  Pancoast,  N.  P. 
Hutchinson,  James  Callans,  I.  F.  Schaef- 
fer,  A.  S.  Beckett,  M.  A.  Whipple.  Whip- 
ple, Price  and  Pancoast,  are  attorney, 
administrator  and  representative  of  the 
Skelton  estate,  respectively.  The  state- 
ment adds  that  "representatives  of  the 
merchandise  creditors,  gold  note  holders, 
and  minority  stock  holders  have  met  with 
the  Skelton  interests  at  various  times 
and  the  formation  of  this  corporation  is 
the  outcome  of  their  conferences." 

The  directors  meet  to-day  and  Friday 
for  conferences  with  other  financial  in- 
terests. Officers  will  be  elected  to-mor- 
row. A  meeting  of  Premier  distributors 
Thursday  and  Friday  is  expected  to  bring 
out  some  new  factory  policy  announce- 
ments. 

The  new  directorate  represents  varied 
interests  as  follows: 

B.  L.  Craig  represents  creditors.  He 
is  owner  of  R.  N.  Collins  Vehicle  Wood- 
Working  Co.,  St.  Louis.  B.  H.  Miller 
represents  creditors.  He  is  associated 
with  the  American  Foundry  Co.,  Indian- 
apolis, and  also  represents  Fletcher 
American  Bank.  C.  B.  Reynolds,  repre- 
senting creditors,  is  with  B.  F.  Goodrich 
company. 

A.  C.  Perrill,  representing  minority 
stockholders,  is  a  stock  broker.  Chicago; 
James  Callans,  represents  the  Philadel- 
phia Finance  Co.,  finaneer  of  Premier 
dealers  and  owners;  N.  P.  Hutchinson 
represents  gold  note  holders;  T.  F. 
Schaeffer  is  secretary-treasurer  of  Prem- 
ier; A.  S.  Beckett  is  assistant  treasurer 
of  th"  comnany.  Schaeffer  is  the  only 
remaining  former  director. 


TO  MAKE  TRACTOR  STEERER 

DES  MOINES,  April  2— A  new  de- 
vice, which  it  is  claimed,  will  eliminate 
the  need  for  an  extra  man  on  tractor 
drawn  farm  machinery  has  recently  been 
placed  in  production  by  the  Selia  Mfg. 
Co.  of  this  city 


ERIE   TIRE   INDICTED 

ERIE,  PA..  April  2— The  Federal 
grand  jury  for  the  Western  District  of 
Pennsylvania  has  returned  a  true  bill 
against  the  Erie  'lire  &  Rubber  Co.  The 
cnmpnnv  i«  chnrfod  with  usin<r  the  mails 
in  a  scheme  to  defraud. 
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Elections  Benefit 
South  African  Trade 

General  Feeling  of  Business  Con- 
fidence Follows  Vote  Favor- 
ing Constitution 

JOHANNESBURG,  SOUTH  AFRICA, 
Feb.  28  (By  Mail)— The  General  Elec- 
tion for  the  South  Africa  House  of  As- 
sembly has  turned  the  tide  in  favor  of 
the  existing  constitution  and  the  trade 
can,  therefore,  look  forward  with  a 
greater  degree  of  confidence  than  has 
been  the  case  during  the  past  few 
months,  to  the  revival  in  full  of  the 
automobile  industry  in  this  country. 
Despite  the  fact  that  the  vital  issue  at 
stake  was  decided  little  more  than  three 
weeks  ago,  signs  are  being  seen  of  the 
renewed  confidence.  ■ 

This  is  especially  so  in  country  dis- 
tricts, and  salesmen  coming  in  from  all 
parts  confirm  the  fact  that  dealers  are 
more  inclined  to  buy  than  has  hitherto 
been  the  case  this  year.  Car  sales  do 
not  show  any  marked  tendency  to  in- 
crease, but  the  ■  general  feeling  of  satis- 
faction that  exists  throughout  the  trade 
places  a  very  optimistic  face  on  matters. 

The  Durban  municipality  has  pur- 
hased  nine  Orwell  electric  trucks  for 
various  municipal  services  and  one  of 
these  will  shortly  be  operating  in  this 
city  as  a  tower  wagon.  These  vehi;les 
are  of  British  manufacture  and  are 
from  2  to  SVz  tons  capacity.  They  are 
very  fast  for  electrics  and  are  capable 
of  20  m.p.h.  The  year  1921  is  going 
to  be  a  bumper  year  for  truck  sales  and 
traders  are  out  to  secure  good  business 
in  this  direction. 

The  commercial  vehicle  has  come  to 
stay.  The  S.  A.  Railways  are  using 
numbers  of  Clydesdale  trucks  in  the 
Cape  Province  and  trials  have  recently 
been  carried  out  to  test  their  capability 
under  Transvaal  conditions.  Overloads 
were  carried,  but  the  trucks  negotiated 
some  extremely  difficult  roads  without 
any  concern.  Some  of  the  worst  con- 
ditions possible  out  here  were  imposed 
during  the  tests  which  were  eminently 
satisfactory. 

The  G.  P.  0.  at  Johannesburg  are 
using  Chevrolet,  Ford  and  various  elec- 
tric models  for  collection  purposes,  and 
the  same  branch  of  the  Government 
service  at  Pretoria  has  taken  over  a 
new  Spacke  model  for  similar  purposes. 
It  is  anticipated  that  more  of  these  cars 
will  be  put  to   the  same  purpose. 

Consignments  of  the  1921  model 
Maibohm  and  Saxon  have  arrived.  The 
former,  as  was  expected,  does  not  diffei 
very  materially  from  its  predecessors, 
hut  the  Saxon  is  very  much  liked  in  its 
new  g  i 
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000  which  the  state  is  to  receive  from  the 
Federal  government  for  road  work,  gives 
Washington  a  healthy  amount. 

Of  the  amount  appropriated  by  the 
legislature,  $2,800,000  is  for  the  mainte- 
nance of  State  highways  outside  the  in- 
corporated cities  and  towns  and  of  streets 
in  cities  and  towns  through  which  pri- 
mary highways  pass. 

The  remaining  $9,690,000  is  to  be  spent 
mainly  on  new  work,  including  grading 
and  paving.  While  the  actual  details 
of  how  the  $9,690,000  is  to  be  spent  will 
be  left  to  the  highway  board,  the  bill 
which  appropriated  the  money  set  forth 
the  highways  to  be  improved. 
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Ceylon  Motor  Exhibit 

Shows  Light  Car  Trend 

NEW  YORK,  April  5— A  report  that 
the  Ceylon  Motor  Show,  held  in  Ceylon 
from  Jan.  22  to  Feb.  2  this  year  was  a 
complete  success,  has  been  received  from 
Consul  Keiser  to  the  Bureau  of  Foreign 
and  Domestic  Commerce.  A  fair  amount 
of  business  was  done,  although  financial 
conditions  prevented  a  normal  sale,  the 
consul  states,  and  the  attendance  was  so 
great  that  it  was  necessary  to  continue 
four  days  extra. 

Sixty-nine  cars  and  trucks  were  ex- 
hibited; 27  cars  and  5  trucks  were  Amer- 
ican, 22  cars  and  8  trucks  British,  2  cars 
French,  1  car  and  1  truck  Italian,  and  2 
cars  and  1  truck  German.  American 
made  tractors  were  the  only  ones  demon- 
strated during  the  exhibition.  The  result 
of  the  sales  made  during  the  exhibition 
proves  conclusively  that  the  largest  mar- 
ket in  Ceylon  is  for  a  light  weight  tour- 
ing model  of  4  cylinders,  these  exhibits 
having  attracted  more  attention  than 
those  of  higher  power  and  more  expen- 
sive cars,  the  report  adds. 


\\  \SIIIN(.I'()N  TO  BUILD  ROADS 

SEATTLE,  April  4— Appropriations 
for  highway  work  aggregating  $12,490,- 
000  were  authorized  by  the  Washington 
State  Legislature  which  recently  closed 
its  sessions.    This  sum.  with  the  $14,000.- 


Willys-Crossley  Works 
Shows  $562,000  Earnings 

LONDON,  March  11—  (Special  Corre- 
spondence)— Because  of  the  acute  situa- 
tion in  the  British  motor  and  other  in- 
dustries and  the  fact  that  many  motor 
balance  sheets  are  on  the  wrong  side,  it 
is  noteworthy  that  the  past  year's  re- 
port of  the  Willys-Overland  Crossley 
works  at  Heaton  Chapel,  Manchester, 
shows  a  profit  of  £112,210  (about  $562,- 
000)  which  will  enable  5  per  cent  divi- 
dend on  the  10  per  cent  preference 
stock  to  be  paid  and  a  substantial  sum 
placed  to  reserve. 

TO  SPEAK  ON  FOREIGN  TRADE 

CLEVELAND,  April  1— In  the  present 
listing  of  speakers  for  the  National  For- 
eign Trade  Council  which  meets  here 
May  4  to  7  are  these  men  who  are  con- 
nected with  the  automotive  industries: 

J.  Walter  Drake  of  the  Hupp  Motor 
Co.,  who  will  speak  on  "Government 
Service  to  Foreign  Trade." 

Col.  Fred  Card  way  of  the  Packard  Mo- 
tor Co.,  on  "Psychology  of  International 
Merchandise." 

Frederick  Dickinson  of  the  Hupp  Mo- 
tor  Co.,  on  "Foreign  Advertising." 


Prices  Undergo  Cuts 
On  British  Market 

General  Movement  Is  Seen  to  Re- 
duce Surplus  Stocks — Guar- 
antees Unpopular 

LONDON,  March  18  (By  Mail)  — 
The  spring  season  here  is  being  ushered 
in  with  some  notable  cuts  in  car  prices. 
The  American  contingent,  especially  the 
larger  sixes  and  fours,  shows  the  most 
decided  cuts,  in  most  cases  the  caus^- 
being  obviously  to  clear  up  the  largj 
accumulations  of  cars  left  over  from  the 
previous  season.  Many  British  firms 
are  in  the  same  position  and  are  sacri- 
ficing stock  to  take  advantage  of  ex- 
pected cuts  in  material  prices. 

Price  guarantees  offered  by  some 
manufacturers  through  the  dealers  are 
proving  unpopular.  Many  persons  seem 
to  be  unsatisfied  with  this  sort  of  propo- 
sition and  are  holding'  off  buying.  There 
is  a  good  bit  of  business  stirring,  how- 
ever, the  real  spring  season  being  ad- 
vanced almost  a  month  by  the  fine 
weather  obtaining. 

The  controversy  between  Harper-Bean 
Co.  receivers  and  the  British  Motor 
Trading  Corp.,  which  had  the  distribu- 
tion rights  of  the  car,  has  been  ad- 
judicated in  the  courts,  the  distributers 
to  sell  cars  at  list  prices  and  refund 
to  the  Bean  company  all  but  their  agreed 
commission.  It  is  believed  in  trade  cir- 
cles that  the  affairs  of  the  Harpei--Bean 
Co.  will  be  straightened  out,  and  it  is 
reported  that  Sir  George  Bean  has  offered 
a  substantial  sum  on  his  own  account 
to  help  stabilize  the  company. 

Business  in  automobile  stocks  has 
been  better  of  late  owing  to  the  in- 
creased demand  for  vehicles.  Another 
sign  of  improvement  is  the  return  of 
activity  at  Coventry,  the  Detroit  of 
Great  Britain.  Among  the  leading  motor 
stocks  are  Standard,  Calthorpes,  Rover, 
Humber,  Singer,  Swift.  Austin  and  Star 
stocks  are  unchanged.  Dunlop  stock  is 
steady  and  the  new  issue  of  debentures 
is  selling  at  the  price  issued. 


OCEAN     FREIGHT     RATES    HIGHER 

NEW  YORK,  April  4 — Increases  in 
freight  rates  on  merchandise  consigned 
to  several  European  countries,  amount- 
ing in  some  cases  to  300  per  cent,  have 
gone  into  effect  as  the  result  of  the  set- 
tlement of  an  ocean  rate  war.  The  in- 
creases will  apply  to  goods  shipped  to 
French  Atlantic  ports  and  to  ports  in 
Belgium,  Holland  and  Germany.  The 
rate  on  agricultural  implements  is  in- 
creased from  $2  a  ton  to  $8. 

FEDERAL  TO   BUILD  NEW  TRUCK 

DETROIT,  April  2— Federal  Motor 
Truck  Co.  is  coming  through  with  a  new 
5-ton  which  is  somewhat  different  from 
the  present  Model  XE.  The  chassis  price 
is  $5350  and  the  engine  is  a  Continental 
4-cylinder  4%  x  6  in.  The  gear  ratio  has 
been  made  such  that  the  higher  speeds 
are  possible. 
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Arkansas  Business 
Hit  by  Crop  Prices 

Little  Rock  and  Hot  Springs  Re- 
port Buyers  But  Rural  Dis- 
tricts Suffer 

LITTLE  ROCK,  ARK.,  April  1— "Sixty 
days  ago  we  had  no  prospects  but  we 
have  plenty  to-day.  We  sold  two  new 
and  one  used  car  last  week."  In  these 
words  L.  E.  Whitmore,  local  manager  of 
the  Cadillac  agency,  summed  up  the  re- 
cent improvement  in  motor  business  in 
this  city.  Generally  speaking  the  State 
of  Arkansas  is  o'O  per  cent  normal,  if  by 
normal  is  meant  business  the  dealers  and 
distributors  had  been  counting  upon. 

Ford  business  is  always  a  good  bar- 
ometer of  the  motor  trade  in  a  territory, 
and  H.  Bale  of  the  Shoemaker-Bale  Co., 
one  of  the  two  Ford  dealers,  says  busi- 
ness has  picked  up  unexpectedly  in  the 
last  few  weeks.  This  company  sold  60 
cars  in  .March,  which  was  double  the  sales 
for  either  January  or  February.  The 
company  is  out  of  touring  oars,  and  has 
not  had  sedans  or  runabouts  for  15  days. 
Ninety  per  cent  of  these  sales  are  in  the 
city,  and  10  per  cent  in  the  country  ter- 
ritory. 

The  Ford  truck  business,  which  has 
been  poor,  is  picking  up,  and  sales  are 
at  the  rate  of  10  trucks  per  month.  Dur- 
ing 1920,  Ford  truck  sales  averaged  9 
per  month.  Five  have  been  sold  in  the 
30  days.  The  dealers  of  Little  Rock 
generally  agree  that  in  all  lines  of  motor 
cars  business  has  improved  in  the  last 
30  days.  Nearly  all  dealers  other  than 
Ford  are  stocked  with  cars,  but  such  lines 
Marmon,  Nash,  Paige  and  Packard 
have  made  recent  sales. 

The  country  dealer  in  Arkansas  has 
very  largely  disappeared  during  the.  last 
five  or  six  months.  One  distributor  of  a 
leading  car  had  five  agents  a  year  ago 
of  whom  but  two  remain.  Other  distrib- 
utors have  but  two  to  four  dealers  at 
present  in  the  entire  State.  There  is 
literally  no  business  in  the  State  outside 
of  Little  Rock,  Hot  Springs,  where  busi- 
ness has  been  particularly  good  during 
the  present  season,  and  a  few  other 
towns,  notably  in  the  northwest,  which 
is  the  fruit  section  of  the  State. 

.Must  Rebuild  Organizations 

The  Arkansas  distributors  now  face 
the  problem  of  building  up  an  organiza- 
tion of  country  dealers,  but  there  is  no 
hurry  as  the  country  and  small  town 
buyer  is  out  of  the  market  for  most  of 
the  year,  unless  Europe  should  suddenly 
come  into  the  market  and  furnish  an  out- 
let for  cotton  and  rice.  If  this  does  not 
happen,  the  country  buyer  will  not  be 
back  until  the  cotton  and  rice  crops  are 
well  under  way,  and  then  the  market 
price  will  be  a  considerable  factor. 

There  is  no  question  but  that  the  oil 
fields  of  Arkansas  are  a  certainty.  Since 
the  discovery  of  petroleum  on  Jan.  10 
last,  when  the  first  gusher  was  brought 
in,  26  good  wells  have  been  brought  in, 
and  only  two  failures  recorded.     This  is 
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a  record  without  parallel  in  petroleum 
history.  The  operations  are  largely  in 
the  hands  of  large  oil  companies  and  all 
Arkansas  is  agog  to  see  where  the  next 
oil  wells  will  be  brought  in.  Drilling  is 
becoming  general  in  many  parts  of  the 
State. 

The  highway  building  movement,  which 
started  in  Arkansas  three  years  ago,  and 
which  has  proven  a  stimulant  to  the 
motor  industry  in  the  past,  has  practi- 
cally ceased  due  to  the  shortage  of  money, 
caused  by  the  inability  to  sell  highway 
bonds.  The  State  overstepped  itself  in 
this  regard.  The  State  Constitution  will 
not  permit  of  issuing  State  Bonds, 
neither  can  county  bonds  be  issued.  It 
has  been  necessary  to  create  districts  in 
which  the  farmers  along  the  highways  to 
be  improved  have  issued  bonds. 
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Country  Dealers  Quit 

in  Southern  Distriets 

TEXARKANA,  April  2— One  of  the 
results  of  cotton  selling  at  eight  cents 
per  pound,  and  the  lumber  business  get- 
ting to  prices  approaching  the  pre-war 
level,  is  that  this  city  with  25,000  popu- 
lation has  only  seven  active  motor  car 
dealers,  five  having  gone  out  of  busi- 
ness since  the  boom  of  a  year  ago.  Prac- 
tically all  of  the  seven  now  in  business 
constitute  the  backbone  of  the  industry 
here,  some  of  them  having  been  in  busi- 
ness 10  to  12  years,  in  contrast  with 
most  of  the  five  firms  that  have  been 
eliminated  that  were  in  business  scarcely 
a  year,  and  some  of  them  not  more  than 
four  or  five  months. 

This  elimination  of  the  small  dealer  in 
Texarkana  has  been  greater  in  the  sur- 
rounding territory,  which  largely  depends 
on  the  cotton  farmer.  One  local  dis- 
tributer, representing  one  of  the  best 
medium  priced  cars  in  the  country,  and 
who  had  eighteen  dealers  a  year  ago  in 
his  territory  of  26  counties,  has  only 
three  left. 

As  a  result,  motor  car  sales  in  the 
territory  are  practically  nil,  and  in  the 
city  they  have  improved  slightly  within 
the  last  month.  There  is  a  tendency  for 
the  wealthy  buyer  in  the  city  to  hold 
back  hoping  for  price  reductions,  and  the 
man  with  a  few  hundred  dollars  is  en- 
tirely out  of  the  market.  Several  of  the 
dealers  have  enough  cars  on  hand  to  run 
sixty  days,  and  in  some  cases  ninety 
days,  at  the  present  rate  of  sales.  The 
Ford  dealer  is  out  of  runabouts,  and  ex- 
pects to  be  out  of  touring  cars  in  a  few 
weeks.  Too  many  of  the  dealers  were 
heavily  overstocked  last  fall.  One  dealer 
claims  he  sold  more  used  cars  in  one 
month  two  years  ago  than  he  has  sold 
during  the  last  ten  months. 


LIFT    GASOLINE    RESTRICTIONS 

NEW  YORK,  April  2— All  restric- 
tions upon  the  sale  of  gasoline  in  Italy 
have  been  removed  by  the  Government. 
Service  stations  are  being  re-established 
in  all  the  important  centers  on  the 
Riviera,  which  will  make  motoring  in 
Italy  as  popular  as  ever.  Roads  are 
in  good  condition,  especially  north  of 
Rome. 


OTEADY  increase  in  the  steel  tonnages 
^^  going  forward  to  automotive  plants  is 
noted.  The  bulk  of  this  material  is  still  on 
account  of  releases  of  orders  previously  sus- 
pended. Interest  in  the  market,  however, 
has  quickened  considerably  in  the  last  few 
days  and.  while  fresh  orders  are  being  placed 
cautiously  and  tonnages  involved  are  light, 
the  indifference  that  was  characteristic  of 
the  attitude  of  most  automotive  purchasing 
agents  a  few  weeks  ago  has  completely 
vanished.  In  fact,  with  most  of  the  steel 
producers  a  law  unto  themselves,  when  it 
comes  to  prices,  the  opportunity  for  secur- 
ing advantages  due  to  skilled  search  of  the 
markets  is  greatly  enhanced  and  astute 
buyers  delight  in  such  a  condition  where  in- 
dividual ability  counts  most.  Mahoning 
Valley  sheet  markets,  who  a  few  weeks  ago 
were  reported  to  have  withdrawn  quotations 
in  expectation  of  an  upward  revision,  have 
quoted  prices  within  the  last  few  days  that 
show  their  eagerness  for  business  even 
though  it  be  necessary  to  trim  prices  to 
the  extent  of  10  per  cent.  Aside  from  the 
automotive  demand,  there  s  virtually  no 
activity  in  the  steel  market  and  it  appears 
to  be  generally  recognized  that  a  marked 
increase  in  demand  cannot  be  expected 
much  before  the  third  quarter  of  the  year. 
The  sheet  rolling  mills  furnish  perhaps  the 
best  indicat  on  to  the  manner  in  which  the 
steel  industry  plans  to  meet  this  condition. 
Some  of  these  mills  have  shut  down  entirely 
while  others  have  reduced  operations  to 
approximately  one-third  of  capacity.  There 
are,  however,  enough  mills  left  which  are 
determined  to  "carry  on"  during  the  pres- 
ent quarter.  They  will  be  more  than  able 
to  take  care  of  the  automotive  demand  and 
there  promises  to  be  a  continuance  of  spir- 
ited competition  for  automotive  business 
among  these  factors.  The  market  for  steel 
bars  although  still  largely  a  s  ngle-car  af- 
fair, is  growing  more  active.  Wall  Street 
reports  that  the  U.  S.  Steel  Corp.  will 
shortly  announce  a  reduction  in  prices 
simultaneously  with  a  reduction  in  wages, 
are   nothing    more   than    plaus  ble   conjecture. 

Pig  Iron.— Automotive  foundries  an 
ordering  forward  iron  more  freely.  There 
is  considerable  talk  of  extraordinarily  low 
prices  in  the  Cleveland  market  but  it  ]?. 
doubtful  if  No.  2  foundry  has  heen  sold  at 
below  $25  and  malleable  at  below    • 

Steel. — New  inquiries  for  small  tonnages 
of  cold-finished  steel  bars  and  cold-rolled 
strip  steel  are  reported  from  automotive 
interests  aside  from  liberal  releases  of  oia 
orders.  Cold-rolled  strip  steel  is  offered  at 
as  low  as  5.65c,  Pittsburgh.  Cold-finished 
steel  bars  are  quoted  at  3.00c,  Pittsburgh. 
Several  k.rge  sheet  inquiries  from  Detroit 
pa  H-'  i  :n  builders  an-  reported  from 
Pittsburgh.  Nothing  definite  can  be  learned 
regarding  reported  negotiations  for  the 
acquisition  bj  the  Ford  Motoi  t  to  of  an 
alloj     I  tei  I    rolling    mill 

Copper. — In  spite  of  the  shut-down  of 
most  of  the  large  producers,  a  certain 
"mi    "i    output    continues. 

Aluminum.  The  market  continues  quiet 
and  unchanged  in  tone. 

Tin. — Th.  market  seesaws  fractionally  at 
around  30c. 

Lead.— Representative;     of    Spanish    Inter- 
owning  the   Penarroya  mines,  are  offei 
Ing  m,t;,i  ,,i    1.25c,   New   Fork.     In  the  "oul 
side"    market     t  50c     Is   asked    for     pot    dt  ad 

New  Vot-k,  which  is  $5  at iovi 

Intel  ■  ■   is  quotation. 

Zinc— The  j,  (,ii   continues  dormant  with 
l.65i        i  .  I    t     St 
ilnally   quoted 
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Kelly-Springfield  Tire  Co.,  clir.  ctors  have 
declared  the  usual  quarterly  stock  divi- 
dend of  3  per  cent  on  the  common  stock, 
but  decided  to  omit  the  quarterly  cash 
payment.  The  stock  payment  will  be 
made  May  2.  The  regular  quarterly  divi- 
dend of  $2  a  share  on  the  8  per  cent  pre ■ 
ferred  stock  was  also  declared  and  will 
be  paid  May  16.  Cash  disbursements  of 
$1  a  share  have  been  made  on  the  com- 
mon stock  in  addition  to  the  stock  divi- 
dend   in    each    quarter    for    some    time    past. 

International  Harvester  Co.  has  no  inten- 
tion of  embarking  upon  a  plan  of  refinancing, 
according  to  a  statement  by  President  Har- 
old F.  McCormick,  who  branded  such  re- 
ports as  deliberate  misrepresentations.  The 
financial  requirements  for  the  year  have 
been  fuliy  provided  for,  he  said,  and  the 
maximum  1921  borrowings  will  not  exceed 
two-thirds  of  the  amount  borrowed  in 
previous  years.  All  the  foreign  plants  are 
being  operated  and  export  demand  is  heavier 
than   usual. 

Fisk  Rubber  Co.  balance  sheet  for  Dec. 
31  shows  total  assets  of  $57,203,725.55.  of 
which  $20.SSS. 163.40  is  represented  in  inven- 
tories and  $2,419,277.12  cash.  The  surplus 
of  $7,7S9,085.45  represents  a  falling  off  from 
the  surplus  of  $8,295,821.49  for  the  year 
previous.  Dividends  paid  in  1920  tota'ed 
$2,561,739  and  $235,700  was  set  aside  for 
Federal  taxes.  Net  sales  for  the  year  were 
$42,345,S71.05.  Net  profits  totaled  $4,952. 6S1. 
Inventory  and  contract  losses  written  off 
totaled    $2,669,117.38. 

Perfection  Tire  &  Rubber  Co.  stockhold- 
ers will  vote  on  April  13  on  the  proposition 
to  create  $5,000,000  8  per  cent  participating 
cumulative  preferred  stock  and  on  changing 
the  $1,500,000  common  stock,  par  $10.  to 
150,000  shares  of  no  par  to  be  exchanged  for 
old  stock  pro  rata.  Present  production  of 
the  company  is  said  to  be  SO  per  cent  of 
normal.  The  company  is  operating  on  a 
basis  of  $50,000  a  month  profit. 

Timken-Detroit  Axle  Co.  announces  a 
total  surplus  of  $17.S20.062.16  and  net  profits 
for  1920  of  $712.r,us.87  in  its  report  as  or 
Dec.  31.  Total  assets  were  $21,494,863.39, 
including  $671,150.38  in  cash  and  inventories 
.if  $10,932,521.39.  Land,  bui'ding  and  equip- 
ment account  is  given  as  $8,257,232.52.  Cur- 
rent liabilities  were  $3,574,801.23,  including 
$3,000,000  due  in  bank  notes  and  $3S7,IN"  15 
in   accounts   payable. 

Hart-Parr  Co..  in  a  balance  sheet  as  of 
De,.  31.  1920,  show  total  assets  as  $3,102.- 
of  which  $215,189.^6  is  cash  and 
$1,144,216.02  merchandise  inventories.  Loss 
on  contract  and  purchase  commitments  will 
approximate  $31,635  for  which  no  provision 
has  been  made.  A  deficit  of  $131,923.90  is 
shown.  The  ratio  of  current  assets  t"  cur- 
rent   liabilities    is   5.5    to   1. 

National      Motor     Car     &.      Vehicle      Corp., 

i  hrough    Ford    Lambert    &    '  to., 

New    York,    an    issue  of  $1,200,000   8  per  cent, 

Inking      fund     grold      notes,     due 

April    1.    1926,    :it    a    pi  ici     of   ''7' 

Splcer    Mfg.    Co.    reports    surplus    aftei     In- 
I    charges,    depreciation,    Inventory    ad- 

Justmi  hi      and      I  >i     taxi        of     $646,022. 

equivalent  after  preferred  dividends  of  $1.29 
a  share  earned  on  the  313,750  shan  s  of  no 
par  value  common  stock  outstanding. 

Stutz  Motor  Car  Co.  shows  total  assets 
for    1920     I  ot    which    $3,049,238   is 

inventory   .-11111    $217,043    Cash        I  >h  "I'  '"I      paj 
able  are   placed  at   $2511.111111  and   reservi      toi 
all   purposes  at  $618,238.      The  surplus  shown 
is    $5,404,414 
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Moline  Plow  Co.  creditors  in  charge  of 
the  plant  have  chosen  F.  O.  Wetmore  as 
chairman  of  their  committee.  The  company 
has  passed  its  preferred  dividend  because 
of  the  falling  off  in  sales  and  slow  collections. 

American  Bosch  Magneto  Corp.,  at  the 
annual  meeting  returned  all  members  of 
its  board  of  directors  and  the  directors  re- 
elected   all    officers. 

Goodyear  Tire  &  Rubber  Co.  of  Canada 
has  passed  its  dividi  nd  for  the  current  quar- 
ter on  its  preferred  stock. 

Liberty  Airless  Tire  Corp.  has  purchased 
the  Carey  Tire  &  Rubber  Co.'s  tire  plant  at 
Carey,  Ohio. 
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Atlas  Crucible  Steel  Co.  has  moved  Its 
general  offices,  including  general  sales,  to 
the  Hanna  EuiMing,  Cleveland,  effective 
April  15.  The  company  has  extended  its 
facilities  and  is  now  furnishing  alloy  steels 
as  well  as  tool  steels.  Frank  P.  Case  will  be 
in  charge  of  tool  stee'.s  and  Harry  J.  West 
in  charge  of  alloy  steels. 

Wheel  Trueing  Tool  Co.,  importers  of  in- 
dustrial diamonds  and  manufacturers  of 
diamond  pointed  tools,  has  moved  its  west- 
ern office  from  Milwaukee  to  .the  branch 
office  in  Chicago.  Wi!liam  J.  Sansome  will 
be  in   charge  at  the  new  location. 

Gardner  Motor  Car  Co.,  St.  Louis,  is  now 
operating  on  a  five-day  week  basis,  turning 
out  between  65  and  70  ears  daily  and  em- 
ploying 750  men.  A  total  production  of 
2000  cars  was  made  for  the  first  quarter  of 
1921. 

Kahler  Co.,  New  Albany,  Ky..  manufac- 
turers of  bodies  for  Ford  cars,  resumed 
operations  this  week  after  being  closed  down 
for  fourteen  weeks.  The  plant  is  on  a  daily 
production    basis  of   280   bodies. 

Eco  Co.  has  been  formed  in  Boston  for 
tin-  manufacture  of  piston  rings.  The  new 
corporation  assumes  all  obligations  of  the 
Eco  Mfg.  Co.  and  the  personnel  and  manage- 
ment will    continue   the    same. 

Miles  Piston  Ring  Co.,  Chicago,  has  re- 
cently moved  into  its  new  factory.  The 
company  is  adding  additional  equipment 
which  will   enable   it  to   increase   output. 


Creditors  to  Decide 

Standard  Parts  Plans 

CLEVELAND,  April  6— Something  of 
a  definite  nature  regarding  the  future  of 
the  Standard  Parts  Co.  is  expected  to 
develop  at  a  meeting  of  the  creditors  of 
the  company  which  will  be  held  at  the 
Hollenden  hotel  in  this  city  April  12.  The 
meeting  has  been  called  by  F.  H.  Goff, 
president  of  the  Cleveland  Trust  Co., 
who  is  chairman  of  the  creditors'  com- 
mittee. 

"This  meeting  has  been  called  for  a 
conference  of  the  creditors  of  the  Stand- 
ard Parts  Co.,"  Goff  said  to-day.  "Re- 
ports will  be  submitted  by  Frank  A.  Scott 
and  J.  O.  Eaton,  the  receivers  as  well  as 
by  the  creditors'  committee.  The  whole, 
situation  will  be  thrown  open  for  discus- 
sion and  creditors  will  be  given  an  op- 
portunity to  express  themselves  as  to  the 
proper  course  to  pursue." 

It  is  understood  that  a  plan  will  be 
submitted  by  the  creditors'  committee 
for  the  lifting  of  the  receivership. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest   bank   in  America 


NEW  YORK,  April  7— The  outstand- 
ing feature  of  the  financial  week  was  the 
continued  marked  improvement  in  the 
reserve  position  of  both  the  New  York 
Federal  Reserve  Bank  and  the  Federal 
Reserve  System  as  a  whole.  The  shifting 
of  credits  in  the  central  gold  fund  at 
Washington  and  the  continuous  stream  of 
gold  imports  have  favorably  affected  the 
New  York  bank  in  particular. 

Last  week  the  New  York  Federal 
Reserve  Bank  increased  its  gold  reserves 
by  $93,941,000,  bringing  the  total  up  to 
$682,233,988,  the  largest  total  since 
June,  1919,  and  $238,000,000  above  the 
figure  of  four  weeks  ago.  Cash  reserves 
increased  $93,524,000;  total  bills  on  hand 
declined  $68,967,000;  total  earning  assets 
$70,542,000,  and  total  deposits  $3,362,- 
000.  While  Federal  Reserve  notes  in 
circulation  increased  $2,721,000,  the 
ratio  of  total  reserves  to  deposit  and 
Federal  Reserve  note  liabilities  com- 
bined  increased    from    50.3    per   cent   to 

56.7  per  cent,  the  highest  ratio  attained 
since  1918. 

The  week-end  statement  of  the  New 
York  Associated  Banks  reflected  some- 
what the  results  of  the  end-of-the- 
month  settlements.  The  excess  reserves 
over  legal  requirements  at  $14,285,300 
marked  an  increase  of  $6,624,260,  and 
loans  declined  $11,804,000,  and  net  de- 
mand deposits  increased  $93,235,000. 

A  large  increase  in  gold  reserves  was 
largely  responsible  for  the  improvement 
in  the  position  of  the  Federal  Reserve 
banks  as  a  whole,  but  a  substantial  re- 
duction in  note  circulation  and  in  de- 
posits was  also  an  important  factor. 
Gold  reserves  increased  $35,674,000  and 
cash  reserves  $39,254,000,  while  total 
bills  on  hand  declined  $72,608,000,  total 
earning  assets  $79,252,000,  and  total  de- 
posits $51,654,000.  Federal  Reserve 
notes  in  circulation  declined  $22,576,- 
000  to  $2,908,153,000,  or  $496,800,000 
below  the  high  of  Dec.  22,  1920.  Federal 
Reserve  Bank  notes  also  declined  $5,- 
768,000.  As  a  result  of  these  changes, 
the  ratio  of  gold  reserves  to  Federal 
Reserve  notes  in  circulation,  after  set- 
ting aside  35  per  cent  against  net  de- 
posits, increased  from  60.7  per  cent  to 
63.1  per  cent.  The  ratio  of  total  re- 
serves to  deposit  and  Federal  Reserve 
note  liabilities  combined   increased  from 

50.8  per    cent    to     52.4    per     cent,    the 
highest  since  the  beginning  of  1919. 

The  improved  banking  situation  had 
no  outward  influence  toward  lowering 
interest  rates.  Call  money  was  un- 
changed, with  a  range  of  6  to  7  per 
cent  and  a  ruling  rate  of  6V2  per  cent, 
with  outside  money  said  to  be  still  avail- 
able at  lower  rates  than  those  quoted  on 
the  "board."  A  firm  undertone,  how- 
ever, was  evident  near  the  end  of  the 
week — the  result,  probably,  of  the  end- 
of-the-month  settlement.  The  time 
money  market  was  dull  with  few  im- 
portant transactions. 
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MEN  OF  THE  INDUSTRY 


W.  L.  Shaffner,  for  the  last  nine  years 
connected  with  the  B.  F.  Goodrich  Rubber 
Co.,  has  resigned  to  join  the  Acme  Motor 
Truck  Co..  at  Cadillac,  Mich.  Shaffner  will 
be  in  charge  of  the  national  account  divi- 
sion under  the  direction  of  Sales  Manager 
C.  J.  Helm.  Shaffner  enjoys  a  wide 
acquaintance  in  the  trade.  For  the  last  five 
years  he  has  represented  Goodrich  in  the 
manufacturers'  division  of  the  Detroit  dis- 
trict. L.  E.  De  Groat,  formerly  of  Timken- 
Detroit  Axle  Co..  is  now  with  Acme  in 
charge   of    dealer  promotion    work. 

Charles  S.  Crawford  has  resigned  as 
vice-president  in  charge  of  engineering  at 
the  Premier  Motor  Corp..  Indianapolis,  and 
has  opened  a  nonsuiting  engineering  otli 
137  North  Irvington  Avenue,  that  city.  He 
will  consult  on  all  Premier  engineering  work 
f..r  the  balance  of  the  year.  Crawford  has 
connected  with  the  automotive  indus- 
try since  1909  when  he  joined  tin 
Motor  Car  Co.  as  chief  engineer  and  assist- 
ant to  J.  J.  Cole.  He  had  been  associated 
with   Premier  since    1916. 

L.  E.  Warford,  Seattle,  well  known  in 
Pacific  and  Western  States  good  roads  and 
touring  activities,  has  become  associated 
with  the  American  Automobile  Association 
touring  bureau  at  its  New  York  headquar- 
ters. With  his  thorough  knowledge  of  West- 
ern and  Pacini  Coast  routes,  obtained  t . \ 
actual  touring  contact.  Warford  will  be  able 
to  supply  first-hand  information  of  especial 
interstate   road   tra- 

George    T.    Briggs,   formerly   in    advertising 
And     sales     capacities     with      the      Wti    . 
Schebler    Carbureter    Corp.    and    tin-    Sinclair 
Consolidated   Oil  Corp..   has  been   made  gen- 
eral   manager    of    the    Motorcycle    *     Allied 
Trades  Association  with  headquarters  a 
West  Madison  Stre.-t.  Chicago.     The     i 
tion  has  under  way  a  "Do  It   With  a    Motor- 
cycle    Campaign"     which     includes     national 
publicity   in  a  number  of  mediums. 

B.  F.  Jones  litis  resigned  as  president  or 
the  Repub'ic  Rubber  Co.  because  of  ill 
health.  He  has  been  with  the  company  only 
about  a  year  and  has  given  such  close  at- 
tention  to  its  affairs  during  a  period  which 
i  tical  for  tire  companies  that  his 
physii  ton 
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Willis  T.  Behoteguy  has  been  named  man- 
ager of  all  tires  sales  with  the  Goodyear 
Tire  &  Rubber  Co..  succeeding  H.  G.  Palmer, 
who  retires  because  of  ill  health.  F.  L. 
Morgan  is  made  manager  of  automobile  tire 
sales 

E.  S.  Beggs  at  Long  Beach.  Cal.,  has 
been  made  sales  manager  of  the  Planet  Mfg. 
Co.  of  Detroit,  manufacturers  of  a  car- 
buretor attachment. 

F.  H.  Hearsch  has  resigned  as  San  Fran- 
cisco district  manager  of  the  Kelly-Sprlng- 
field  Tire  Co.  His  plans  for  the  future  are 
not  announced. 

J.  Harold  Kraus,  Jr.,  formerly  of  San 
Francisco,  has  joined  the  sales  department 
of  Bantam  Ball  Bearing  Co.,   Bantam.  Conn. 


Nine  Manufacturers 

Affiliate  with  A.E.A. 

CHICAGO,  April  6— At  the  mid-con- 
vention meeting  of  the  Automotive 
Equipment  Association  a  committee  was 
formed  to  handle  the  show  at  the  Coli- 
seum in  November,  which  consists  of:  N. 
H.  Oliver,  chairman,  Illinois;  William 
Von  Elm,  vice-chairman,  New  York ; 
Charles  C.  Gates,  Colorado;  W.  E.  Wiss- 
ler,  Iowa;  W.  H.  Parkin,  Michigan. 

The  following  new  members  were  ad- 
mitted: Jobber — Sheridan  Auto  Supply 
Co.,  Chicago.  Manufacturers — Adams  & 
Elting  Co.,  Chicago;  Bowen  Products 
Corp.,  Auburn,  N.  Y.;  Graton  &  Knight 
Mfg.  Co.,  Worcester,  Mass.;  S.  C.  John- 
son &  Son,  Racine,  Wis. ;  Las-Stik-Patch 
Mfg.  Co.,  Hamilton,  Ohio;  Standley  Skid 
Chain  Co.,  Boone,  Iowa;  Vogt  Mfg. 
Corp.,  Rochester,  N.  Y. ;  F.  W.  Wake- 
field Brass  Co.,  Vermilion,  Ohio;  West- 
ern Vulcanizer  Mfg.  Co.,  Chicago. 

President  Robert  A.  Stranahan  was 
made  chairman  of  a  committee  to  pro- 
mote trade  relations. 

A  steamship  will  leave  Chicago,  June 
18  to  carry  members  from  tributary  sec- 
tions to  Mackinac  Island.  William  Von 
Elm  is  handling  arrangements  for  a  boat 
to  leave  Buffalo,  Cleveland  or  Detroit  to 
carry  members  from  the  east. 

The  question  of  manufacturers  or  job- 
bers entering  local  shows  was  covered  by 
a  resolution  requiring  the  sanction  of 
the  advisory  committee  or  local  jobbers. 

Franklin  Net  Profit 

for  1920,  $2,235,625 

SYRACUSE,  April  4— In  the  annual 

t  by  the  H.  H.  Franklin  Mfg.  I  o 
of  Syracuse,  net  profit  from  sales  for  the 
past  year  is  shown  as  $2,235,f>2.r>.'jn. 
From  this  total  was  deducted  deprecis 
tion  of  inventory  to  market  value  at  the 
ise  of  the  year,  write-off  of  develop- 
ment expenses  and  obsolete  stock,  and 
miscellaneous  adjustments,  which  leave 
the  net  income  of  the  business  at  $831,- 
514.99,  before  Federal  taxes.  After  de- 
ing  these  taxes,  the  addition  to  sur- 
plus for  the  year  totals  $696,514.99. 
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Total  sales  for  1920  aggregate  $28,- 
585,398  including  cars,  spare  parts  and 
die  castings.  This  figure  compares  with 
$22,811,889  the  previous  year. 

During  March,  1005  cars  were  shipped 
from  the  Franklin  plant,  this  being  the 
full  output  of  the  factory.  Since  Feb.  10, 
the  factory  has  operated  at  100  per  cent 
normal  (or  at  the  rate  of  40  cars  per 
day)  and  from  that  date  up  to  April  1 
has  shipped  a  total  of  1765  cars. 

Orders  for  843  cars  for  April  delivery 
were  already  on  hand  on  April  1. 


Edge  Would  Speed  Aid 

to  Export  Business 

WASHINGTON,  April  6— Of  the  ut- 
most significance  to  the  automotive  in- 
dustry is  the  proposal  of  Senator  Edge 
of  New  Jersey  to  amend  the  so-called 
Edge  Act  in  order  that  the  $100,000,000 
Foreign  Trade  Financing  Corp.  may 
operate  immediately.  The  original  legis- 
lation which  the  Senator  sponsored  re- 
quired that  25  per  cent  of  the  capital 
should  be  paid  in  before  activities  could 
start. 

The  Senator  proposes  an  amendment, 
it  is  said,  which  will  allow  the  foreign 
trade  financing  organization  to  function 
with  the  requirement  to  call  up  their 
total  capital  stock  at  certain  specific  pe- 
riods. The  proposed  amendment  would 
liberalize  this  proviso  yet  provide  essen- 
tial safeguards.  With  the  slump  in  the 
volume  of  American  export  business  in 
automotive  products,  all  efforts  to  assist 
market  development  will  have  an  impor- 
tant bearing  on  production. 


New  Tariff  Effective 

When  Sent  to  Congress 

WASHINGTON,  April  6— While  the 
tariff  is  not  as  important  to  the  automo- 
tive industry  as  internal  revenue  revi- 
sion, it  is  interesting  to  note,  in  view  of 
increased  imports  of  foreign  cars,  that  it 
is  proposed  to  introduce  a  joint  resolu- 
tion making  the  permanent  tariff  sched- 
ules effective  from  the  day  the  drafts 
are  reported  to  the  House.  This  resolu- 
tion, if  passed,  would  automatically  in- 
crease the  price  of  foreign  cars  provided 
of  course,  higher  rates  are  enacted. 

It  is  understood  that  this  resolution 
will  be  reported  from  the  House  Commit- 
teemen Ways  and  Means  soon  as  a  form 
of  interim  legislation.  The  resolution 
would  be  in  accordance  with  recommen- 
dations of  the  Tariff  Commission  under 
which  duties  would  attach  themselves  to 
imports  though  the  actual  rates  had  not 
been  approved  by  the  Congress.  As 
Chairman  Fordney  plans  to  introduce 
the  permanent  tariff  by  May  the  new 
schedules  would  become  effective  as  of 
that  date. 


MEETING   AGAIN  POSTPONED 

AKRON.  April  4— The  meeting  of 
Goodyear  stockholders  scheduled  for 
Wedne  daj  to  definitely  ratify  the  com- 
pany's reorganization  plans  and  refi- 
nancing negotiations  for  $86,000,000,  has 
been  ad  tin  until  A  pril  1 1 
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FOREIGN    SHOWS 

April  16  -  May  8— Bosquet,  Al- 
giers; Algerian  Agricul- 
tural Fair,  Motor  Cars, 
Machinery   and   Tractors. 

Apr.  20  -  May  5  —  Mexico  City, 
Mexican  Automobile  Show, 
National   Theatre   Bldg. 

April,  1921— Sofia.  Bulgaria, 
Tractor  Trials,  under  the 
Bulgarian  Ministry  of 
Agriculture. 

May  28,  1921  —  Czecho-Slovak 
International  Automobile 
Exposition  of  Cars 
Trucks,  Tractors,  Motor- 
cycles and  Equipment. 
Prague. 

May  28-June  8 — International 
Automobile  Exhibition, 
Basle,   Switzerland. 
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June,  1921— Reykjavik,  Iceland, 
Agricultural  Exhibition — 
Agricultural  Machinery — 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

September — Buenos  Aires.  Ar- 
gentina. Passenger  Cars 
and  Equipment.  La  Pa- 
bellon  de  las  Rosas.  Au- 
tomovil   Club  Argentino. 

September  —  Buenos  Aires,  Ar- 
gentina, Cars,  Trucks, 
Tractors,  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park;  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg,  Luxem- 
burg Agricultural  Sample 
Exhibition. 

Oct.  5-16— Paris,  France,  Paris 
Motor  Show,  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
l'Automobile,  51,  Rue  Per- 
golese,   Paris. 


Nov.  4-12  —  London,  British 
Motor  Show,  Society 
Motor  Mfrs.   and   Traders. 

CONVENTIONS 

May  4-7  —  Cleveland,  National 
Foreign    Trade   Council. 

May  17-19 — Buffalo,  Convention 
of  Factory  Service  Mana- 
gers, Auspices  of  Service 
Committee,  N.  A.  C.  C. 

May  24-28  —  West  Baden,  Ind., 
Summer  Meeting  Society 
of  Automotive  Engineers, 
West  Baden  Springs  Hotel. 

July  4-9  —  Mackinac  Island. 
Mich.,  Summer  Meeting 
Automobile  Equipment  As- 
sociation. 

Oct.  12-14.  1921— C  h  1  c  a  g  o 
Twenty-eighth  Annual 
Convention  National  Im- 
plement &  Vehicle  Ass'n. 


April   7,   1921 


RACES 

June    18— U  n  i  o  n  t  o  w  n  ,    Pa., 

Speedway  Events. 
July    25 — Grand    Prix,    Le   Mans. 
Labor    Day — Uniontown,    Pa.t 

Autumn  Classic. 

S.  A.   E.   MEETINGS 

Buffalo  section — April  19 — Paper 
on  "Carbureter  Perform- 
ance," by  F.  C.  Mock. 

Dayton  section — May  3. 

Metropolitan  section — April  14 
— Paper  on  "Low  Grade 
Fuel  Carburetion,"  by  A. 
H.  Beach. 

Minneapolis  section  —  April  6  — 
Discussion  of  repair  equip- 
ment. 

Washington  section— April  1 — 
Aeronautical  Engineering 
Session. 


IS.  A.  C.  C.  Questions 

Paris  Show  Ruling 

NEW  YORK,  April  4— According  to 
the  application  blanks  just  received,  cer- 
tain restrictions  have  been  placed  upon 
prospective  exhibitors  of  American  motor 
cars  at  the  Paris  Automobile  show  next 
fall  which  the  American  manufacturers 
believe  is  hardly  in  line  with  the  co-oper- 
ative spirit  that  has  been  shown  on  this 
side  of  the  water,  especially  lollowing  the 
request  of  the  National  Automobile 
Chamber  of  Commerce  for  a  reduction  in 
the  tariff  on  foreign  cars  coming  into 
this  country. 

The  restriction  which  is  felt  to  aim 
particularly  at  American  manufacturers 
reads  as  follows: 

"Manufacturers  belonging  to  allied  na- 
tions are  admitted  on  the  same  terms  as 
French  firms,  provided  they  have  taken 
part  in  three  previous  Paris  shows  and 
on  condition  that  their  pre-war  import 
duties  were  not  more  than  15  per  cent  ad 
valorem." 

Under  such  a  rule  American  firms  do 
not  have  the  same  choice  for  space  as 
British,  Belgium,  and  Italian  manufac- 
turers. 

Not  Proper  Show  Condition 

At  the  N.  A.  C.  C.  offices  it  was  said 
that  little  objection  could  be  raised  *o  a 
rule  which  required  all  exhibitors  to  have 
taken  part  in  at  least  three  previous 
shows  although  no  such  rule  is  enforced 
at  the  American  exhibitions  to  which  for- 
eign cars  have  always  been  welcomed, 
the  question  has  been  raised  whether  the 
question  of  duty  properly  comes  under 
the  show  conditions,  especially  when  such 
limitation  may  prevent  a  fair  presenta- 
tion of  American  products,  many  of 
which  have  been  sold  abroad  for  years. 

It  was  pointed  out  that  at  present  the 
tariff  on  motor  cars  coming  into  this 
country  is  30  per  cent  on  cars  valued  at 
$2000  or  less  and  45  per  cent  on  cars 
selling  at  more  than  $2000.  The  manu- 
facturers of  ears  and  trucks  in  the  N.  A. 
C,  C.  voted  unanimously  to  request  Con- 
gress to  reduce  the  tariff  to  30  per  cent 


so  that  all  cars  may  come  in  on  the  same 
basis. 

In  this  connection  it  was  requested  of 
the  authorities  at  Washington  to  offer 
this  reduced  rate  in  all  cases  where  our 
products  going  into  a  foreign  country 
are  treated  the  same  as  the  cars  imported 
from  all  other  countries. 


Sunbeam  Builds  Special 

for  Indianapolis  Race 

LONDON,  March  12,  (By  Mail)— The 
eight-cylinder-in-line  3-litre  Sunbeam  to 
run  at  Indianapolis  has  commenced  its 
tests  at  Brooklands.  Although  no  details 
of  the  design  are  yet  available,  the  fol- 
lowing general  particulars  can  be  given. 
It  has  a  bore  and  stroke  of  65  x  112  m.m. 
and  is  said  to  develop  something  like  130 
b.h.p.  There  are  four  overhead  valves 
per  cylinder,  and  four  Claudel  carbur- 
eters are  fitted  with  their  intake  pipes 
projecting  through  the  right  side  of  the 
hood,  matching  the  exhaust  outlets  on  the 
left. 

No  flywheel  is  used,  this  item  being 
considered  unnecessary  in  view  of  the 
heavy  balanced  crankshaft.  Delco  igni- 
tion is  depended  upon,  and  while  only 
rear  wheel  brakes  are  fitted  to  this  par- 
ticular car,  the  three  sister  cars  for  the 
French  Grand  Prix  have  front  wheel 
brakes  in  addition.  In  another  respect, 
also,  the  Indianapolis  and  Grand  Prix 
cars  differ,  for  in  the  former  the  chassis 
as  a  whole  is  not  set  centrally  on  the 
axles,  being  appreciably  nearer  to  the 
left  hand  wheels  than  to  those  on  the 
right,  this  arrangement  having  been 
adopted  to  assist  cornering  towards  one 
ide  al  high  speeds. 
The  frame  is  very  considerably  up- 
swept over  both  axles  and  thus  gives  the 
car  an  extremely  iow  appearance. 

FOX  OUT  AS  GUN  MAKER 

PHILADELPHIA,  March  28— Ansley 
II  Fox,  president  of  the  Fox  Motor  Car 
Co.  has  not  been  connected  with  the 
A.  H.  Fox  Gun  Co.  for  several  year?;, 
although  he  invented  the  Fox  shot  gun. 


Argentine  Expositions 

to  Be  Repeated  in  1921 

NEW  YORK,  April  5— The  an- 
nouncement of  two  important  automo- 
tive exhibitions  to  be  held  in  Argen- 
tina was  made  to-day  by  El  Automovil 
Americano,  the  Spanish  automotive  pub- 
lication of  the  Class  Journal  Co.  These 
exhibitions,  the  first  of  which  will  take 
place  the  first  two  weeks  in  September, 
will  be  the  annual  cattle  and  agricul- 
tural show  of  the  Sociedad  Rural  Ar- 
gentina and  the  second,  which  will  be 
held  later,  will  be  the  annual  automobile 
show  of  the  Automovil  Club  Argentino. 

These  snowings  are  perhaps  of  more 
importance  to  automotive  manufacturers 
than  any  others  held  in  Latin-America. 
They  are  both  well  established,  well 
managed  and  draw  large  attendance 
from  all  parts  of  Argentina,  Uruguay 
and  some  of  the  other  countries  adja- 
cent to  Argentina.  The  agricultural 
exhibition  of  the  Sociedad  Rural  Argen- 
tina takes  place  in  the  grounds  of  the 
association  in  Palermo,  at  Buenos  Aires, 
and  the  best  products  of  the  Argentine 
ranches  are  brought  there  for  show.  Im- 
mense crowds  attend,  and  while  not  ex- 
clusively automotive,  it  is  an  excellent 
opportunity  to  display  passenger  cars, 
motor  trucks,  tractors,  farm  lighting 
plants  and  other  equipment. 
Will  Be  Fourth  Car  Show 

The  show  of  the  automobile  club  was 
held  for  the  third  time  in  November  of 
last  year  in  a  fine  building  known  as 
the  "Pabellon  de  las  Rosas"  and  the 
announcement  that  it  will  be  repeated 
during  1921  should  be  of  wide  interest 
to  the  trade.  Passenger  cars  and  ac- 
cessories are  shown  and  the  Chamber  of 
Commerce  of  the  United  States  in  the 
Argentine  Republic  is  authority  for  the 
declaration  that  practically  every  Amer- 
ican and  European  car  represented  in 
Buenos  Aires  is  on  exhibition. 

The  plan  of  holding  automotive  shows 
throughout  Latin- America  is  increasing 
rapidly,  according  to  El  AUTOMOVIL 
Americano. 
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Importance  of  Taxes  to  Auto- 
motive Vehicle  Sales 

The  sales  resistance  must  increase  as  the  cost  of 
maintenance  increases.  The  taxes  proposed  in  pend- 
ing legislative  suggestions  will  mean  a  levy  of  $63  per 
vehicle.    Steady  increase  of  taxation  is  indicated. 

By  Clyde  Jennings 


IT  IS,  of  course,  repeating  a  truism  to  say  that 
the  marketing  of  automotive  vehicles  has  been 
grossly  neglected,  as  compared  with  the  design- 
ing and  production  of  the  vehicles.  The  same  state- 
ment might  be  made  about  any  other  new  industry, 
at  least  in  the  period  before  it  had  reached  a  stage  of 
positive  development. 

There  has  been  practically  no  sales  research  or 
analysis  as  regards  the  automotive  vehicles.  Many 
manufacturers  have  seriously  discussed  the  satura- 
tion point,  when  a  few  hours  of  organized  study  of 
the  possibilities  of  the  vehicle  they  were  making 
would  have  convinced  them  that  the  saturation  point 
of  transportation  would  come  when  civilization  be- 
came fixed. 

Even  a  casual  interest  in  the  points  of  resistance 
to  the  sales  of  motor  vehicles  would  long  ago  have 
convinced  any  one  interested  that  one  of  the  chief 
points  of  resistance  was 

The  continual  threat  of  higher  taxes  upon  the 
vehicle. 

Had  this  point  been  appreciated  years  ago  the 
present  acute  situation  would  not  have  arisen.  The 
industry  would  have  been  forewarned  and  prepared 
for  the  situation  that  exists,  and  it  would  have  been 
more  of  a  passing  incident  than  an  acute  situation. 

The  writer  well  remembers  talking  with  a  member 


of  a  Southern  State  legislature  a  few  years  ago  when 
he  spoke  of  a  bill  that  had  come  quite  near  passing 
which  would  have  taxed  automotive  vehicles  out  of 
that  State.  He  was  asked  who  opposed  the  bill.  The 
answer  was : 

"Chiefly  a  few  members  of  the  legislature  who 
owned  cars  or  trucks  and  who  saw  the  possibili- 
ties of  these  vehicles.    A  few  private  motor  car 
owners  came  to  our  aid.    A  dealer  or  two  showed 
some  interest,  BUT  NO  MANUFACTURERS." 
This  was  the  situation  until  a  few  years  ago.    Be- 
ginning with  the  war  period  the  legislative  and  tax 
problem  has  been  given  more  consideration.     When 
America  finally  went  into  the  war,  the  question  of 
luxury  or  necessity  became  acute  and  it  was  quite 
seriously  debated.     On  the  face  of  the  returns  the 
automotive  industry  was  the  victor  in  that  argument. 
At  least  trucks  gained  the  right  of  way,  but  the  pas- 
senger car  went  into  the  discard — as  the  cards  were 
written  for  the  next  year's  program. 

The  situation  was  never  entirely  worked  out, 
thanks  to  our  army  in  Europe.  Then  the  manufac- 
turers went  home  and  to  a  considerable  extent  forgot 
about  that  battle  over  the  necessity  of  the  automotive 
vehicle  except  on  those  occasions  when  reminiscences 
were  the  order  of  the  evening.  This  is  not  in  any 
way  a  criticism  of  those  who  worked  so  valiantly 
and  well  for  the  industry  in  the  crisis  of  that  period. 
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The  next  move  was  a  logical  one — the  organization  of  licenses    without    preparation    (such    as    usually    takes 

the  Motor  Conference  Committee.  place  when  a  state  goes  dry  by  its  own  vote)   and  the 

The  idea  behind  the  Motor  Conference  Committee  lawmakers  are  looking  for  the  easiest  (not  best)  method 

is  a  good  one  and  it  is  working  out  very  well.    The  °f  raising  money  to  replace  this  loss.    As  is  stated  ese- 

.    &    ...  .        ,          .     .,    .  ..      „_:„„*:„„„  u„ui„^  where  in  this  magazine,  in  an  article  bv  Alvan  Macaulev, 

onlv  criticism  here  is  that  the  organizations  behind  "                                      J                             •>• 

.,    •             ...       ■               .         „  j    .      „„„„„„;„*„   fL0  it  looks  on  the  surface  as  though  the  man  who  drives  a 

the  committee  have  not   seemed   to   appreciate   the  6    . 

,      _  ,,  .                          .,            j     »               +  t„  u„  motor  could  easilv  pay  for  this  privilege. 

need  of  this  work,  nor  the  need  or  support  to   be  J  *  J    ,.          .  j           6_                    ,  ,, 

.         .                    ,    a    4.      e         1  *u  * +u    r'„™m;t*»0  Naturally  the  suggestion  of  former  Secretary  of  the 

given  bv  personal  efforts  of  work  that  the  Committee  '               t   .     ,        ,0.0™™™™    *     jj-1-        . 

•   1.^    j         mi.      •   j     i        u          „            „ oJ    *„  Treasury  Houston  that  almost  $300,000,000  of  additional 

might    do.      The    industry    has    never    appeared    to  *                                          v                                    \ " 

&       .   .     .,                    ,  ,;     .    ,.  .j  .  ,  •     i„„;„i„ti„_  taxes  be  levied  annually  upon  the  motor  equipment  of 

appreciate  the  power  of  the  individual  in  legislation.  '      *.,        ,     .,            S.  .     ., 

HH                     H  this  country  looked  too  startling  to  those  within  the  m- 

The   greatest    single    step   toward   a*  remedy    for   the  dustry  to   be   true.     There  was   a  good   deal   of  aston- 

situation  as  it  has  existed  was  the  writing  of  the  Pro-  ishment  that  the   new   administration   showed   signs   of 

posed  Uniform  Vehicle  Law  and  the  concentration  upon  approving    of    this    tax    as    outlined    by    the    retiring 

that  law  for  proposed  legislation.    Granted  that  the  law  Democrat. 

is  not  exactly  what  any  one  of  the  persons   interested  But  the  fact  remains  that  these  suggestions  by  Secre- 

would  write,  it  is  the  best  that  can  be  agreed  upon  by  tary  Houston  are  still  being  considered  seriously.     Auto- 

the  various  elements  interested  in  this  legislation.     A  motive   Industries   printed   the   following   statement   of 

concentration  upon  a  measure  of  this  sort  is  a  construe-  Secretary  Houston's  annual  report  in  the  issue  of  Decem- 

tive  effort  to  regulate  taxes  from  the  state,  and  these  ber  2,  1920: 

have  been  by  far  the  most  important  item  of  taxes.  _  XT    ,.                 ,              to*            ^i.i_m 

„   ,           J              ,,               r.          j,    „    ,       ,    .     „„     „„j  TN    his    annual    report,    Secretary    of    the    Treasury 

But   now   comes   the    question    of    Federal    taxes,    and,  I    tt       .       ■             j            .-                       j  *.-         * 

,                .,      .    ,      .       u           .  ,          .     ,      .   ,-        •     m„if..„  A    Houston  has  made  specific  recommendations  for  rais- 

because  the  industry  has  not  been  in  training  in  matteis  .               «/,»«««««      i_-  t.  ^                      j     ■    • 

t           .       ..       ,     .  ,   .,              ,      ..    .          ,  *ana„aA  +„  ing  the  $5,000,000,000  which  the  present  administration 

of  constructive  legislation  work,  it  is  not   prepared  to  °           T  '       '       '      ,                       *,       ~ 

,  ,,        .,      ,.          ™         .                      .,,  ■     ..      •    i,lntro  considers   necessary   for   running   the   Government   next 

meet  the  situation.    Then,  too,  even  within  the  industry,  /                        6 

,,                     ,  ,-,    ,       ,  .        ..        ~             ,   ,          i-„„i„  +„„  year,     the  part  of  the  tax  recommendations  which  are 

the  proposed  Federal  taxation  figures  take  entirely  too  •               .      r  ,         .   .     , ,                   ,.       .    , 

,        ■                       ,  of  especial  interest  to  the  automotive  industry  are: 
alarming  an  aspect. 

It  is  the  truth  that  the  bulk  of  the  increases  of  taxes,  1.  Increase  of  the  sales  tax  from  5  per 

fees,   etc.,   made   possible   in   legislation    in   the   several  cent  to  10  per  cent,  which  it  is  esti- 

states  promises  to  equal  the  proposed  taxation  by  the  mated  will  make  an  increase  of .  .  .  .    $100,000,000 

Federal  government,  yet  there  has  not  been  centered  upon  2.  A  Federal  license  of  cars  based  on 

the  legislation  in  the  states  anything  like  the  activity  50  cents  per  hp 100,000,000 

that  is  being  brought  to  bear  in  the  Federal  situation.  3.  A  consumption  tax  on  gasoline  at  2 

The  suggestion  is  this:  .    cents  per  gallon. ......      ...           90.000,000 

.,„.._,,„,,          ,           .  •     ,  4.  The  truck  sales  tax  will  be  continued 

Legislation  in  Federal,  State  and  municipal  gov-  &t  3  per  cent   despite  effortg  to  have 

ernments  is  working  constantly  and  should  be  under  ^  e]jminateti 

constant    observation.     There   should    be    a    steady  New  taxeg  from  mAust     $290,000,000 

pressure    exerted    for    fair    and    intelligent    legisla- 
tion.   It  should  not  always  be  mere  fighting  of  legis-  The  10  per  cent  sales  tax  is  applied,  as  now,  to  pas- 
lation.     Automotive  vehicles  are  property,  and  there  senger  cars,  motorcycles,  parts  and  accessories  for  these 
should  be  taxes  on  them,  but  it  should  be  a  fair  and  vehicles  and  will  include  tires. 

consistent  taxation,   in  keeping  with  the  necessity  These    recommendations    by    Secretary    Houston    are 
and  value  of  the  article  taxed.  about  what  those  of  the  industry  who  are  familiar  with 
„     ,    ,               ,    ,.                                    „.  the  tax  tendencies  expected  from  his  report.     They  are 
All    states    collect    fees    and    licenses    on    automotive  tically  the  same  as  tftose  recommended  in  the  pre- 
vehicles  and  many  states   levy  an   additional   fee   upon  limi                     t    of   the    Nationa]    industrial    Conference 
any  person  who  holds  a  drivers  license.     The  total  ot  Board     when  thig          rt  wag  br       ht        for  hearing  re_ 
these  fees  and  licenses  amount  to  more  than  $100,000  000.  cent,    at  a  New  York  meeting  of  the  Board   the  National 
The   tabulation    of   the    registration    figures    showed    in  Automobile  chamber  of  Commerce  appeared  before  the 
excess  of  $91  000  000  and  in  many  cases  the  reports  there  Boar(J  and  agked  that  thege  tax  ^commendations  be  re- 
were  not  for  the  full  year.    Also  this  tabulation  does  not  viged      It  was  then  shown  that  the  automotive  industry 
mclude   municipal    fees,   which   are    collected    in    many  Jn  1919       id  almogt  $150)000,000  in  excise  taxes  to  the 
large  cities.  ..       ,                       .         t  u 
t        jj-i.-        t1                              ,                          ,  national  government,  as  follows: 
In   addition  there  is  a  very   large   personal   property 

tax  on  automotive  vehicles  in  those  states  where  a  per-  1-  Excise  taxes  on  motor  car  sales $77,000,000 

sonal  tax  is  levied.    C.  A.  Vane,  general  counsel  for  the  2-  Excise  taxes  on  truck  sales 14,000,000 

National  Automobile  Dealers'  Association,  has  estimated  3-  Excise  taxes  on  parts  and  accessories     52,000,000 

the  persi  nal   (axes   collected  on  automotive  vehicles  at  

$•80,000,000.     \  are's  estimate  is  that  the  state  taxes  and  1919  taxes $143,000,000 

fees   for  the  last  year  were  about  $200,000,000.     They  In  addition  the  automotive  equipment  pays: 

will  be  greater  this  year.     How  much  greater  cannot  now  state  and  municipal  registration  fees.  . .    $64,000,000 

be  accurately  estimated  because  the  legislatures  are  not  state  and  local  taxes  on  the  valuation 

yet  through  with  their  job  of  increasing  fees.  for  personal  taxes 50,000,000 

An  increase  of  taxes  means  increased  sales  resistance.  

This,  certainly,  will  not  be  disputed.  $114,000,000 
A  man  may  be  perfectly  willing  to  pay  $3,000  cash  for  When  this  showing  was  made  to  the  Industrial  Con- 
something  and  be  absolutely  opposed  to  the  idea  of  ference  Board  that  body  immediately  agreed  that  the 
assuming  an  obligation  to  pay  a  tax  of  $75  a  year  for  industry  was  paying  its  share  of  taxes  and  they  decided 
the  privilege  of  spending  that  $3,000.  to  make  no  recommendations  for  increased  automotive 
The  present  situation  is  rather  acute  because  many  taxes.  During  the  hearing  a  member  of  the  Industrial 
states  have  been  deprived  of  their  revenue  from  liquor  Conference  Board   asked   if  the   industry   did   not   want 
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Where  the  Federal  Tax  Money  Goes  _ 

Graph 

ic  Presentation  of  the  Annual  Appropriation  Bills 

A    BRIEF  study  of  this  graph  will  quickly  show         

J^\^  where  govern  mental  economy  must  be  en- 
forced to  make  a  showing  in  the  taxes. 
It  must  be  kept  in  mind  that  the  Postoffice  and 
Pension  bills  cannot  be  changed  much,  the  first  be- 
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cause  of  the  utility  involved,  the  second  because  of 
the  obligation. 

It  will  then  be  seen  that  the  only  opportunity  for 
making  a  sufficient  showing  is  to  economize  as  re- 
—       gards  the  following  appropriation  bills: 

o 

z 

Sundry  Civil 

Army 

Navy 

i 

appropriation  bill,  as  presented  in  the  graph,  repre- 
sent only  9.6  per  cent  of  the  total  in  the  annual 
appropriation  bills. 
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national  registration  of  cars.  The  answer  was  that  while 
this  might  be  very  desirable,  the  industry  did  not  want  to 
pay  $100,000,000  for  such  registration. 


Taxes  in  1920  were  much  higher  than  in  1919.  Let 
us  assume  that  they  amounted  to  $200,000,000. 

The  attempt  to  show  just  how  a  total  tax  levy  of  prob- 
ably $800,000,000  on  the  automotive  industry  would  in- 
crease the  sales  resistance  would  be  a  waste  of  time. 
The  person  who  cannot  see  in  a  measure  the  result  of 
this  taxation  on  sales  is  hopeless.  The  estimate  is 
arrived  at  in  this  way : 

State  fees  and  taxes  for  1920 $200,000,000 

Proposed   and    existing    Federal    taxes 

and  fees   500,000,000 

Probable    increase    in    state    fees    and 

taxes    100,000,000 

Total $800,000,000 


Let  us  assume  that  the  registration  during  the  year 
will  be  increased  500,000,  making  a  total  of  cars  and 
trucks  registered  at  the  end  of  1921  of  about  9,500,000. 
This  would  make  an  average  of  taxes  and  fees  for  each 
vehicle  registered  in  the  United  States  of  almost  $85  a 
vehicle. 

And  we  might  add  here  that  the  N.  A.  C.  C.  had  said 
that  the  average  wholesale  price  of  cars  sold  in  1920 
was  $897. 

At  this  rate  America  would  soon  have  taxes  and  sales 
problems  similar  to  those  of  several  European  countries, 
and  likely  a  similar  decreasing  registration  of  automotive 
vehicles. 

In  this  connection  it  must  be  remembered,  always, 
that  every  automotive  factory,  salesroom,  garage,  and 
this  also  includes  parts  factories  and  hundreds  of  ma- 
chine shops,  pays  local  taxes  and  fees  in  large  amounts. 
These  taxes  are,  of  course,  the  same  as  are  levied  on 
other  industries. 


A  Brief  Analysis  of  the  Annual  Appropriation  Bills 


IT  is  of  little  use  to  criticise  any  movement,  whether 
public  or  private,  without  a  constructive  suggestion. 
It  is  particularly  foolish  to  make  a  demand  of  a  govern- 
ment, which  is  "for  the  people,  of  the  people  and  by  the 
people,"  that  it  economize  without  pointing  out  wherein 
the  people  are  willing  that  economy  should  be  exercised. 

For  many  years  the  people  have  been  going  to  the 
Government  and  demanding  economy  in  one  breath  and 
advocating  expenditure  for  their  favored  enterprise  in  the 
next.  The  board  of  trade  of  any  particular  community  is 
very  likely  to  pass  a  strong  resolution  demanding  greater 
economy  in  government  so  that  taxes  may  be  lowered,  or 
even  go  to  the  extent  of  demanding  the  removal  of  a  cer- 
tain tax,  and  then  the  next  day  pass  a  resolution  that  their 
city  should  be  favored  with  a  new  public  building  or  that 
some  local  improvement  should  be  included  in  the  River1 
and  Harbor  Bill. 

This  sort  of  criticism  and  demands  are  certainly  not 
constructive.  It  is  fortunate  that  the  National  Automobile 
Chamber  of  Commerce  this  year  has  adopted  a  different 
policy  as  to  their  tax  communications  with  the  Govern- 
ment.    Briefly,  the  attitude  adopted  by  the  Chamber  is: 

That  the  people  are  stockholders  in  the  Govern- 
ment; the  legislative  and  executive  departments  of 
the  Government  are  merely  directors  of  this  business 
body  owned  by  the  people;  the  Chamber  and  other 
business  and  civic  organizations  propose  to  advise 
the  Government. 

FIRST,  to  economize,  and, 

SECOND,   wherein   economy   may   be  practised. 

Ft  is  not  the  policy  of  the  Chamber  to  attempt  to 
dictate  what  sort  of  taxes  shall  be  levied.  The 
actual  levy  and  collection  of  taxes  is  to  be  left  to  the 
judgment  of  tax  experts. 

As  preliminary  to  this  rather  unusual  tax  program  and 
as  the  first  step  in  carrying  forward  this  argument,  the 
Chamber  has  obtained  a  graphic  presentation  of  the 
Annual  Appropriation  Hill  tor  1922.  This  presentation 
indicates  the  amount  of  money  asked  in  each  of  the  bills. 
This  graph  is  reproduced  as  a  part  of  this  article  and  as 
an  insert  in  this  number  of  AUTOMOTIVE  INDUSTRIES.  A 
glance  at  the  graph  will  convince  the  most  casual  reader 
that  he  has  probably  had  a  very  inaccurate  idea  as  to  the 
actual  expenses  of  the  Government.  An  analysis  of  this 
graph   is  perhaps  necessary: 

Post  Office  BilL  This  bill  is  at  the  top  of  the  graph.   It 


is  really  not  an  appropriation  bill  in  the  sense  that  they 
are  to  be  considered  here.  The  Post  Office  is  practically 
self-sustaining  and  the  appropriation  by  Congress  is 
merely  permission  to  spend  its  own  money.  The  fact 
that  this  bill  is  considered  as  other  bills  is  a  part  of  the 
archaic  practice  of  the  Government  that  has  been  main- 
tained. 

Sundry  Civil.  This  bill  is  the  second  in  the  graphic 
presentation  and  the  line  indicating  the  amount  of  the 
estimate  is  the  longest  of  all  the  lines  in  the  presentation. 
It  indicates  to  what  extent  the  governmental  experts  and 
others  concerned  have  desired  money  for  the  various  enter- 
prises concealed  under  this  meaningless  title.  The  line 
indicating  the  current  appropriations  is  just  a  trifle  longer 
than  that  for  the  Navy;  the  appropriations,  as  passed, 
being  slightly  more  than  $2,000,000  greater.  The  Sundry 
Civil  Bill  is  probably  open  for  attack  more  than  any  other, 
of  the  bills.  It  includes  much  that  is  worthy  and  perhaps 
indispensable  to  the  Government.  Part  of  the  bureau's 
expenses  which  are  included  in  this  bill  are  the  Interstate 
Commerce  Commission,  the  War  Risk  and  Soldiers'  Re- 
habilitation. These  are  quite  heavy  items  in  this  bill. 
There  are  numerous  other  commissions,  the  expense  of 
which  is  carried  in  this  bill  from  year  to  year  that  are  not 
so  indispensable.  It  is  seldom  that  a  Congress  adjourns 
without  creating  several  commissions,  the  object  of  which 
seems  to  be  to  provide  foiv  the  "lame  ducks"  of  Congress. 
The  current  Sundry  Civil  Bill  has  also  been  "loaded"  with 
numerous  civilian  army  and  navy  employees.  These  are 
commissions  and  employees  left  over  from  war  practice 
which  it  is  hoped  to  maintain  in  office.  The  Army  and  Navy 
estimates  were  so  large  that  it  was  necessary  to  place  them 
elsewhere  and  they  were  put  into  this  bill.  A  discussion 
of  the  worthiness  of  these  cases  wou'd  become  a  discussion 
of  each  individual  commission.  This  bill  is  one  that  will 
bear  inspection  very  closely. 

.Navy.  The  next  highest  appropriation  bill  is  that  for 
the  Navy.     The  Navy  Bill  was  passed  (inly  by  the  House. 

Army.  The  Army  ranks  third  in  the  amount  of  money 
asked  and  fourth  in  the  amount  of  money  appropriated. 
It.  was  not  signed  by  the  President. 

A  discussion  of  these  two  bills  will  not  be  entered  upon 
here.     Primarily  the  amount  of  money  to  be  approp 
for  the  Army  and  Navy  in  the  minds  of  each  individual  is 
merely   indicative  of  his  attitude  toward    the 
national    armament.      Those   who   are    inclined    toward    a 
pacifist  attitude  advocate  much  reduced  appropriations. 
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Pension.  The  Pension  Bill  represents  an  obligation 
that  the  Government  has  assumed  and  should  not  be  a  part 
of  this  discussion. 

The  five  bills  already  referred  to  constitute  90.4  per 
cent  of  the  Annual  Appropriation  Bill.  Below  these  come 
the  Legislative,  which  is  really  a  very  important  bill;  its 
real  title  is  Legislative,  Administrative  and  Executive 
bill  and  it  includes  the  expenses  of  Congress,  the  judici- 
ary, executive  departments  and  from  which  appropria- 
tion practically  all  civilian  employees  in  Washington  are 
paid;  the  Agriculture,  which  includes  the  wide  and 
profitable  activities  of  this  great  department;  Fortifica- 
tions Bill  is  camouflage  for  a  part  of  the  Army  Bill; 
District  of  Columbia  Bill,  about  half  of  which  is  raised 
by  local  taxes  and  the  other  half  is  assumed  by  the  Gov- 
ernment because  of  the  great  demands  made  by  the  Gov- 
ernment upon  this  District. 

River  and  Harbor  Bill,  commonly  known  as  the  "pork 
barrel"  bill,  is  perhaps  more  widely  discussed  in  news- 
papers and  other  publications  than  any  of  these  bills.  This 
bill  has  long  been  one  which  carried  many  appropriations 
for  local  improvements.  Because  it  hits  in  so  many  states, 
it  is  much  discussed  and,  of  course,  every  community 
criticises  every  appropriation  in  it  except  that  for  their 
own  local  purposes.    It  is  really  of  minor  importance. 

It  has  been  necessary  on  the  graph,  as  presented  here, 
to  exaggerate  somewhat  the  lines  showing  the  amounts  in 
the  next  three  bills,  the  Indian,  Diplomatic  and  Consular, 
and  the  Military  Academy.  These  are  such  small  factors 
in  the  expense  of  the  Government  that  if  they  were  wiped 
out  the  decrease  in  taxes  would  be  so  slight  as  to  be  un- 
appreciable. 

It  is  usually  the  case  that  the  amount  of  the  various 
appropriations  and  the  purpose  for  which  they  are  in- 
tended are  entirely  lost  sight  of  in  a  discussion  of  the  kinds 
of  taxes  to  be  levied.  During  the  present  tax  discussion 
the  sales  tax  has  been  the  topic  of  a  great  deal  of  dis- 


cussion. In  the  question  as  to  whether  the  sales  tax  should 
or  should  not  be  levied  there  have  been  brought  out  so 
many  opinions  and  some  rather  earnest  controversies  that 
the  persons  engaged  have  not  had  time  to  really  discuss 
the  purposes  of  taxation. 

There  is  no  dispute  on  the  part  of  the  automotive  in- 
dustry that  the  Government  needs  large  amounts  of  money 
to  recover  from  the  effects  of  the  war  and  that  the  auto- 
motive industry  and  automotive  vehicle  owners  must  pay 
a  proportion  of  these  taxes.  It  is  only  a  question  of  what 
a  fair  proportion  of  these  taxes  shall  be. 

It  is  entirely  appropriate  that  in  this  discussion  the  in- 
dustry should  be  considered  as  to  whether  it  is  a  utility 
industry  or  a  luxury  industry.  But  that  question  is  one 
very  difficult  to  discuss,  because  what  is  a  necessity  to  one 
person  is  not  to  another.  There  is  no  question  that 
in  the  taxes  as  levied  through  the  bills  of  a  few  years 
ago  much  injustice  took  place.  There  were  also  many 
gross  inaccuracies.  Due  to  the  fact  that  many  articles 
escaped  taxation  by  technicalities,  there  is  becoming  a 
serious  sentiment  among  serious  persons  for  a  general 
tax  on  all  articles  of  manufacture  or  commerce  except  the 
few  absolutely  necessary  staples  which  enter  into  every 
person's  life.  The  sentiment  expressed  in  the  N.  A.  C.  C. 
resolution  that  the  technicalities  of  taxes  be  left  to  the 
experts  is  also  gaining  ground. 

Of  course,  there  are  other  expenses  of  the  Government 
besides  these  Annual  Appropriation  Bills.  These  include 
the  interest  on  public  debt,  sinking  funds,  expenses  of 
loans  and  already  incurred  obligations  such  as  year  to  year 
road  policy  and  things  of  that  kind.  These  appropriations 
should  not  be  the  subject  of  a  discussion  of  this  sort.  The 
obligation  has  already  been  incurred. 

The  entire  appropriation  program  is  here  presented  as 
printed  in  the  Congressional  Record  of  March  4,  1921. 
This  information  supplements  the  figures  shown  in  the 
graph. 
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Table  comparing,  by  bills,  estimates  of  regular,  supplemental,  deficiency,  and  permanent  annual  appropriations  for 
the  fiscal  year  1922  with  the  appropriations  made  for  the  fiscal  year  1922. 

Increase  ( + )  or 

Decrease  ( — ) 

1922  Estimates 

Compared 

with  1922 

Appropriations 

— $16,625,125.00 

—352,571,596.13 

—  2,657.298.15 

—  5,626,632.00 

—  27, 63S, 516.66 

—  2.22S.149.00 

—  26.S69.696.22 


Supplemental 
Estimates. 
Regular  Annual  Appropriation  Bills  Regular  Estimates  Fiscal 

(.Completed)  Fiscal  Year  1922       Year  1922 

Agriculture   $41,989,384.00      $11,040,000.00 

Army  .  (including    Military    Academy) 699,275,502.93  

Diplomatic    and    Consular 11.9S3.S4S.94  

District    of    Columbia 25.039.044.99  

Fortification 35,676,533.66  

Indian    11.9S9.703.67  

Legislative,    etc 136,452,634.97  762,080.00 

Pension    265,190.000.00  310,000.00 

Post   office    585,406,902.00 

River    and    harbor 

Sundry   civil    


3.O1S.749.00 


Total 
Estimates, 

Fiscal 

Year  1922 

$53,029,384.00 

699,27."..  502. 93 

11.9S3.S4S.94 

25,039,044.99 

35.676.533.66 

11.9S9.703.67 

137.214,714.97 

265.500.000.00 

5S5.406.902.00 

57.114,915.00 

SOrt. 464. 94a. 86 


Appropriations, 

Fiscal 

Year  1922 

$36,404,259.00 

346. 703, 906. SO 

9,326,550.79 

19.412,412.99 

S, 038, 017. 00 

9,761,554.67 

110.345.018.75 

265,500,000.00 

574,057,552.00 

15.250,000.00 

3S4.196.760.41 


Total,  regular  annual   appropriation  bills.  . .    2,673,564,667.02        15,130,S29.00        2, 6SS. 695. 496. 02        1.77S.996.032.41 


liar  Annual  Appropriation  Bill  (Pending) 
Naval    (as  passed  by  the  House) 


679,515,731.47 


679,515.731.47  396.001,249.23 


Total,  regular  annual  appropriation  bills.  . .    3.353,080.398.49        15.130,829.00        3,368.211.227.49 


1  ppropriations 

Interest  on  the  public  debt 

Sinking    fund     

Expen  ' 



Customs  Service,  repay] t,  i  tc 

Indian   funds,  and  interest  on  same 

Miscellaneous  

Increased   co                                     In   •  mployees   ($240 
bonus)   




27. , 

0 I 

60,890. 

i  noo.oo 


Total,  permanent  and  indefinite  appropriations  1,33 
including     $1S,600.000     for     hosp 


I. iinn.O00.no 
27,000  000  "" 

23,476. 

i;ii.s9rt.  r.n;  "ii 


.174.997,281.64 


1,000,000  ii" 

27,000,000.00 

23, 175,00 > 

60.896.  196  mi 

35.000,000.00 


—  11.349.350.00 

—  41.S64.915.00 
— 422.26S.IS5.45 

— 909,699,463.61 


—2S3.514.4S2. 24 
-1.193.213,945.85 


1.335. 776. 360. S7        1,335.776.360.87 


I  M.I      tOtal,      6X1   lUSl  .1.   Iirn   n.   h  in. I 

including  naval  bill  as  passed  by  House  4.688,856.739.30 


29.00        4, 703. 987, 5SS. 36        3.530,773.642.51 


Deficiencies,    1921    and   prior  years 555.527.9S6.24 

Grand   total.   Including   naval   bill    as    pa 

by   the  House 5,244,884,745.60 


127,986   'i 


275.256  on  • 


4-    20.000,000.00 


-1.173, 213, 945.  S5 
—2S0. 271.981. 03 


15,674.60        3.  S06.029. 647.72        — 1.453. 4S5.926.1 
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A  Sane  Statement  of  the  Necessity 
of  the  Automobile 

It  probably  is  not  necessary  to  argue  tbe  necessity  of  tbe  automobile  witb 
an  audience  of  men  who  create  motor  cars  but  TMr.  Macauley  has  made 
such  a  straightforward  argument  that  we  suggest  it  as  a  model  for  your 
conversations.   He  discusses  unwise  taxes  and  methods  of  meeting  them. 

By  Alvan  Macauley* 


*<"¥  Jt  TE  have  in  the  United  States  more  than  eight 
Vy  million  passenger  -  carrying  automobiles. 
Practically  every  one  is  a  luxury,"  said  Chair- 
man James  W.  Good  of  the  Committee  on  Appropriations 
of  the  House  of  Representatives  recently.  He  then  pro- 
ceeded to  outline  plans  to  impose  a  special  tax  of  $500,- 
000,000  a  year  on  the  automobile. 

Secretary  Houston  of  the  Treasury,  in  his  annual  re- 
port for  1920,  recommended  special  taxes  on  the  automo- 
bile to  run  close  to  $400,000,000. 

•"Any  man  who  can  afford  to  run  an  automobile  can 
afford  to  pay  a  stiff  tax,"  is  the  slogan  that  went  around 
the  Capitol  when  the  new  Congress  began  hunting  new 
sources  of  revenue. 

So,  from  all  sides  in  Washington,  comes  the  demand 
that  the  automobile  owner  be  marked  down  for  special 
mulcting.  He  has  money,  is  the  claim;  the  fact  that  he 
is  an  automobile  owner  proves  that  he  is  spending  it 
for  luxury. 

There  is  no  question  that  the  automobile  owner  should 
pay  his  full  share  of  the  cost  of  running  the  nation,  ac- 
cording to  his  wealth.  He  has  to  do  that,  anyway.  He, 
like  all  of  us,  pays  income  taxes,  excess  profits  taxes, 
excise  taxes,  stamp  taxes,  property  taxes,  road  taxes  and 
all  the  other  taxes.  But  this  demand  is  to  make  him 
pay  a  special  and  distinct  tax  beyond  that  which  is  paid 
by  other  people  of  his  own  financial  class. 

It  would  be  fruitless  to  raise  the  question  whether  this 
is  fair.  Taxes  have  to  be  raised,  and  since  they  must 
be  collected  from  people  who  can  pay  them  it  is  not 
always  possible  to  assess  them  with  complete  abstract 
justice.  Any  tax  system  that  has  ever  been  devised,  or 
probably  that  ever  can  be  devised,  will  have  serious 
weaknesses,  and  it  is  possible  to  offer  a  good  argument 
against  almost  any  of  them. 

Unwise  Taxes 

But  it  is  usually  possible  and  always  desirable  to 
settle  the  question  whether  a  given  tax  is  economically 
wise.  Unwise  taxes  have  an  amazing  and  terrifying 
power  to  destroy  progress  and  prosperity.  The  welfare 
of  a  nation  is  often  as  much  dependent  upon  its  tax 
system  as  upon  any  other  one  thing.  Taxes  which  place 
a  burden  upon  production,  upon  progressiveness,  upon 
decent  living,  upon  thrift — all  these  taxes  have  long 
since  been  proved  unwise. 

There  was  a  time  when  England  imposed  a  tax  for 
every  window  in  a  house.  It  was  a  luxury,  if  you  please, 
to  have  a  window.  But  England  has  long  since  learned 
better.     We  have  recently  had  vigorous  and  successful 

^President  of  Packard  Motor  Car  Co. 


agitation  against  the  excess  profits  tax,  on  the  ground 
that  it  hindered  and  limited  business.  In  general,  the 
rule  by  which  wise  tax  leviers  guide  their  conduct  is  not 
to  impose  any  burden,  more  than  is  absolutely  necessary, 
upon  activities  or  equipment  which  are  in  themselves 
beneficial  to  the  country  as  a  whole.  In  other  words, 
the  rule  is  that  there  shall  be  no  tax  burden  laid  on 
prosperity  or  progress. 

It  is  obvious,  from  the  remarks  quoted,  that  more  than 
a  few  men  in  Congress  do  not  feel  that  in  taxing  the 
passenger  automobile  we  will  be  making  a  levy  on  either 
progress  or  prosperity.  They  feel  that  they  would  be 
taxing  a  luxury — a  very  different  thing.  If  these  quota- 
tions are  not  enough,  the  attitude  is  very  definitely 
shown  in  the  list  of  articles  offered  by  Secretary  Hous- 
ton for  special  taxation.  This  list  included,  along  with 
the  automobiles,  such  things  as  tobacco,  musical  instru- 
ments, chewing  gum,  toilet  soap,  perfumes,  cosmetics. 
These,  in  Mr.  Houston's  mind  and  apparently  in  the 
minds  of  many  members  of  Congress,  have  the  same  gen- 
eral value  to  the  community  as  the  automobile.  So,  if 
it  can  be  shown  that  the  automobile  is  not  a  luxury, 
then  the  plan  for  special  taxation  is  self-condemned. 

What  Is  a  Luxury? 

A  luxury  is  something  extravagant,  something  rather 
exclusive,  something  lacking  in  permanent  usefulness 
and  good  only  for  the  pleasure  or  ease  that  it  gives. 
Undoubtedly  there  was  a  time  when  the  automobile  came 
under  this  definition  of  a  luxury.  That  may,  perhaps, 
have  been  true  even  up  to  five  years  ago.  Certainly  at 
that  time  automobiles  were  comparatively  exclusive,  for 
in  1914  there  were  in  America  only  1,700,000  cars  as 
against  the  eight  million  which  are  running  to-day.  In 
those  days  the  automobile  was  more  or  less  a  "rich  man's 
toy." 

No  one  who  stops  to  see  what  is  going  on  around  him 
can  seriously  claim  that  the  same  situation  has  lasted 
until  to-day.  The  very  fact  that  there  are  eight  million 
automobiles  running  shows  that  luxury  has  become  a 
very  every-day  affair,  or  else  that  the  automobile  has 
achieved  some  place  outside  the  luxury  class. 

During  the  last  year,  certain  investigations  have  been 
made  which  for  the  first  time  have  presented  a  clear 
picture  of  the  actual  status  of  the  automobile  in  Ameri- 
can life.  These  investigations  were  conducted  by  the 
National  Automobile  Chamber  of  Commerce,  which  sent 
to  many  thousands  of  automobile  owners  scattered 
throughout  the  country  a  questionnaire  asking  for  their 
own  statement  of  the  place  the  automobile  fills  in  their 
lives.  These  replies  were  carefully  tabulated,  and 
showed : 
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That  90%  of  all  automobiles  are  used  chiefly  for  busi-  life  and  suffering,  but  perhaps  should  hardly  be  counted 

ness  purposes.  as  an  economic  factor.     But  the   increased  number   of 

That  64%  of  all  mileage  run  by  passenger  cars  is  for  cans  eacn  doctor  can  make  is  a  saving  that  can  be  figured 

business  purposes.  ;n  dollars  and  cents. 

That    the    average    automobile,    including    those    cars  There    igj    alg0>    the    direct    uge    of   the    car    Jn         ,jic 

which   are    used    purely   for   pleasure    purposes    has    in-  serviceg      An   exam   le   of  this              be   seen   in  the   bi 

creased  the  earning  capacity  of  its  owner  5t>.  ryo.  ,     ,                           .           ™      „         ,       ,                     , 

fe                                                           .  telephone  companies.     The  New    lork  system  keeps  on 

Let  us  translate  these  figures  into  what  they  mean  in  hand  more  than  700  passenger  cars  for  the  use  of  its 

actual  life.     If  we  assume  that  the  car  which  is  not  used  line    men    and    "trouble    shooters."     Philadelphia    has 

for   business    purposes    is    a    luxury,   then   we   have   in  about  500(  and  g0  it  jg  throughout  the  continent.     Na- 

America  to-day  800,000  automobiles  which  can  be  con-  tional,  State  and  City  governments  also  are  using  thous- 

sidered  luxuries — a  large  figure;  but  there  are  7,200,000  andg  of  passenger  cars  for  various  purposes, 

which   are  not   luxuries.     To  tax  the   "luxury"   cars   it  Something  of  the   way   in   which   the   car   is   making 

will  be  necessary  also  to  tax  nine  times  as  many  cars  morey  Dy  saving  time  for  its  owners  may  be  seen  from 

which  are  not  luxuries.  the  following  list,  compiled  from  the  questionnaire  men- 

If  we  consider  that  all  automobile  mileage  which  is  tioned,  which  shows  by  classes  the  increase  in  capacity 

not  for  business  purposes  is  a  luxury,  then  there  were  ag  a  resuit  0f  using  automobiles, 
run  in  the  United  States  in  1920,  on  a  conservative  esti- 

«,-  rmr,  ^™  ™«  -i       iu   i      „  „   t„„  i>i~  Real  Estate  and  Insurance   113% 

mate,  25,920,000,000  passenger  miles  that  were  for  lux-  Doctors                                                                              104% 

ury.     But  there  were  46,080,000,000  passenger  miles  that  Salesmen   .  ..7...  ..... .............. .. '. . ...... .  .103% 

were  for  business  purposes.  Clergymen    98% 

Earning  Capacity  bounty  Superintendents    72% 

&  Farmers     68% 

Most  startling  of  all  are  the  figures  in  regard  to  the  Contractors 51% 

increased   earning  capacity   of  men   who   used   automo-  Manufacturers   33% 

biles.      These    mean    that   the    eight    million    cars    have  Bankers   (including  rural)    33% 

added  to  the  productive  force  of  America  the  equivalent  Merchants    25% 

of  four  and  a  half  million  men.     This  is  an  increase  of  Lawyers 23% 

10  per  cent  in  the  working  power  of  the  country.  These  facts  give  us  the  first  true  picture  that  has  been 

Take  the  same  figures  from  another  point  of  view,  drawn  of  the  place  of  the  automobile  in  American  life. 
In  1920  there  were  approximately  two  million  passenger  In  drawing  this  picture,  everything  except  the  dollars 
automobiles  manufactured.  These  give  the  country,  as  and  cents  value  has  been  carefully  excluded.  This  pic- 
long  as  they  last,  an  increased  productive  force  amount-  ture  proves  that  the  automobile  to-day  is  no  longer  a 
ing  to  more  than  1,000,000  men.  Since  they  will  last  an  luxury  but  a  tool,  that  it  is  an  essential  part  of  modern 
average  of  five  or  six  years,  and  some  of  them  three  industrial  life.  It  shows  what  those  who  have  watched 
times  that  long,  the  country  benefits  from  their  produc-  it  closely  have  known,  that  the  glory  of  the  automobile 
tion  by  something  over  five  and  a  half  million  years'  in  the  last  five  years  is  that  it  has  ceased  to  be  a  "rich 
work.  There  were  at  no  time  engaged  in  the  automobile  man's  toy"  and  has  become  the  common  servant  and 
industry  in  all  its  branches,  including  the  manufacturers  companion  of  people  of  all  classes. 

of  cars,  of  parts,  of  accessories  and  tires,  in  selling  or  in  It  is  clear,  tnen,  that  the  plan  now  before  Congress  is 

service,   more   than   one   million   persons.     So  that   the  to  tax  not  a  luxury,  but  a  tool.     There  is  no  question 

automobiles  manufactured  last  year  will  give  back  to  whatever  that  such  a  tax  would  decidedly  limit  the  use 

the  country  between  five  and  six  times  the  labor  that  it  of  this  tool  and  hamper  the  economic  progress  that  we 

cost  to  make  and  maintain  them.  could  otherwise   expect  from   its   aid.     What   will   this 

It  must  be  confessed  that  these  facts  surprised  many  mean? 

men  in  the  automobile  industry  who  had  believed  that  Civilization   can   fairly  be  said  to   have   begun   when 

they  realized  the  essential  part  that  the  passenger  car  some  savage   discovered  that  by  sharpening  a  crooked 

was  playing  in  modern  life.    But  further  analysis  of  the  stick  for  a  hoe  he  could  increase  his  crop  of  corn  without 

situation  only  increases  the  evidence  of  the  situation.  increased  labor.    From  then  until  to-day  civilization  has 

For  example,  surveys  that  have  been  made  by  several  progressed   through    making   machinery    that    increases 

different  agencies  agree  that  about  one-half  of  all  pas-  the  productive  power  of  the  individual  man  without  in- 

senger  cars  are  owned  to-day  by  farmers.     Even  more  creasing  the  effort  that  he  has  to  exert.     Particularly, 

important  from  the  point  of  view  of  taxation  is  the  fact  we  have  learned  that  the  things  which  pay  us  most  are 

that  about  two-thirds  of  all  cars  manufactured  went  to  those  which  save  our  time;  and  in  our  complex  modern 

the  farmers.    So  the  bulk  of  the  sales  tax  is  being  paid  society  the  greatest  of  the  time  savers  is  transportation, 

from  the  farms,  by  men  who  are  seldom  accused  of  in-  No  one  would  think  of  putting  a  punitive  tax   upon 

dulging  in  luxuries.  railroad  travel,  although  it  is  often  for  pleasure.     Yet 

Another  class  that  has   found   the  car   invaluable   is  the  automobile  to-day  is   carrying  a  heavier  passenger 

salesmen.      There    are    no   figures    to    show    how   many  mileage  than  is  the  railroad.     It  is  as  a  transportation 

salesmen   own   or  use  automobiles,   but   if  anyone   will  agent,  as  a  time  saver,  that  the  automobile  is  performing 

stop  to   think   how   many   of  the   cars   within   his   own  its  great  services  and  paying  its  immense  profits  to  the 

knowledge  are  used  by  such  men,  he  will  realize  how  people  of  America  to-day. 

important   a   part  of  our  selling  organization   the   pas-  These  savings  and  profits  are  matters  shown  by  sta- 

senger  automobile  is.  tistics   and   are   beyond    dispute.     But   there    are   other 

Multiplies  Doctors  economic  services,  giving  high  value,  on  which  it  is  im- 

T,         ,,                 ,,       ,     .            ,,         .,                ,  possible  to  compile  figures  but  which  are  just  as  definite 

Then,  there  are  the  doctors.     More  than  one  hundred  „    ,  .     .        .          .      ? 
.v             ii-                 i,_    tt   -i   j  n.i  x                  ■  and  just  as  important, 
thousand  physicians  hi  the  Lnited  States  are  using  auto- 
mobiles.    Their  cars  not  only  increase  greatly  the  num-  The  Greatest  Service 

tier  of  patients  that  they   can    reach,  but  they  make  it  The  greatest  of  these,  perhaps,  is  the  service  that  the 

possible  for  the  doctor  to  get  to  the  bedside  in  times  of  automobile  is  giving  in  making  farm  life  more  tolerable. 

crisis  far  more  promptly  than  of  old.     This  save!  both  It  has  long  been  known  that  one  of  the  things  that  has 
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been  driving  young  people  from  the  farms,  and  that  has 
now  turned  America  into  a  country  where  the  majority 
of  its  population  is  in  the  cities,  has  been  the  isolation 
and  the  dreariness  of  most  American  farm  houses.  The 
farmer's  car  is,  first  of  all,  a  time-saving  productive  in- 
strument, but  in  addition  it  has  destroyed  the  distances 
and  the  isolation  of  the  rural  communities,  and  brought 
neighbors  closer  together  so  that  with  a  car  the  farmer 
and  his  family  can  enjoy  a  neighborhood  social  life  and 
the  benefits  of  community  life  in  a  way  that  was  never 
before  possible. 

In  the  second  place,  the  automobile  is  definitely  acting 
as  an  offset  to  the  congestion  of  the  cities.  Scores  of 
thousands  of  people  of  all  classes  have  found  in  their 
automobiles,  during  the  recent  crisis,  the  answer  to  their 
housing  problem.  A  glance  at  the  map  showing  settle- 
ment around  Xew  York  City  indicates  this.  There  have 
been  almost  no  new  traction  lines  built  in  the  suburban 
area  within  the  last  ten  years.  A  map  of  ten  years  ago 
shows  a  narrow  strip  of  settlement,  seldom  more  than  a 
quarter  of  a  mile  on  each  side  of  the  tracks,  along  these 
traction  systems. 

Workers'  Cars 

To-day  the  spaces  between  the  systems  have  been  filled 
or  are  filling  rapidly.  Men  would  not  walk  more  than 
a  quarter  or,  at  the  most,  a  half  mile  to  the  stations; 
their  cars  carry  them  four  or  five  miles  in  the  same 
length  of  time  and  in  far  greater  comfort.  The  tre- 
mendous increase  in  New  York's  suburban  population, 
with  all  that  it  means  of  relief  in  the  congestion  that 
would  have  occurred  had  these  hundreds  of  thousands  of 
families  been  poured  into  the  actual  limits  of  the  city, 
and  all  that  they  now  have  in  comfort,  fresh  air,  sun- 
light and  quiet,  is  distinctly  due  to  the  automobile. 

Nor  is  this  a  benefit  that  is  monopolized  by  the  rich  or 
even  the  middle  classes;  it  is  one  that  is  shared  and 
shared  largely  by  the  manual  workers  in  all  of  our  indus- 
trial centers.  It  was  noted  last  fall,  when  the  depres- 
sion struck  Akron,  for  example,  that  the  great  exodus 
of  rubber  workers  from  that  city  took  place  almost  en- 
tirely in  automobiles,  in  these  cars  they  scattered  to  city 
and  town  and  country  within  a  radius  of  several  hundred 
miles  and  found  work  in  places  where  the  depression  was 
not  yet  felt. 

Around  Detroit  we  have  seen  the  same  thing  in  an- 
other impressive  way.  All  through  the  country,  within 
fifteen  miles  of  the  city,  there  have  sprung  up  in  the 
last  few  years  literally  hundreds  of  little  groups  of 
cheap  houses.  Many  of  them  are  mere  two-room  shacks. 
Some  are  more  pretentious  and  a  few  are  extremely  com- 
fortable six  or  eight-room  cottages.  Most  of  them  have 
one  feature  in  common — a  garage. 

Commutation 

These  are  the  homes  of  workers.  Many  of  them  they 
have  built  with  their  own  hands,  and  during  pleasant 
weather  it  is  no  uncommon  thing  to  find  on  Saturdays 
and  Sundays  an  entire  family — father,  mother  and  chil- 
dren— busily  at  work  putting  up  their  homes.  Around 
the  houses  spring  up  little  gardens  and  the  men  who 
have  adopted  the  "flivver  commutation"  pour  into  the 
city  in  the  morning  along  a  dozen  highways  and  pour 
out  again  at  night.  They  have  found  fresh  air,  quiet, 
sunshine,  cleanliness  and  health  for  themselves  and  for 
their  children.  And  these  are  distinctly  men  to  whom 
the  payment  of  an  extra  tax  will  be  nothing  less  than  a 
calamity. 

With  many  of  the  "rubber  tire  commuters,"  too,  there 
is  a  saving  in  rent  and  in  general  living  expenses.  Peo- 
ple who  have  put  their  housing  problem  on  wheels,  so  to 


speak,  and  moved  it  out  of  town,  certainly  have  far 
greater  comfort  and  far  more  healthful  surroundings 
than  can  be  purchased  in  the  city  for  the  same  money. 
Special  taxation  on  the  automobile  will  have  a  definite 
effect  in  limiting  this  movement,  which  is  one  of  the 
most  healthful  and  promising  of  modern  times. 

There  is  no  need  to  dwell  upon  the  social  services  that 
the  automobile  gives,  of  the  kind  that  cannot  be  reckoned 
in  cash;  the  fact  that  it  provides  healthful,  inexpensive 
recreation  for  millions,  that  it  puts  the  outdoors  within 
reach  of  the  city  dweller  and  the  city  within  reach  of  the 
country  man,  that  it  is  a  successful  competitor  of  the 
dance  hall  and  the  pool  room — these  latter  two  being  with- 
out doubt  luxuries  and,  therefore,  may  be  held  to  be 
justly  taxable. 

Who  Will  Pay 

One  of  the  questions  to  be  considered  in  planning  in- 
telligent taxation  has  to  do  with  what  class  of  people 
will  pay.  Those  who  are  urging  heavy  taxes  on  the  auto- 
mobile have  assumed  an  answer  to  this  question.  They 
believe  that  it  will  be  paid  by  those  who  can  most  easily 
afford  it,  that  is,  by  the  rich. 

Of  course,  rich  people  have  cars,  but  it  is' no  longer 
true  that  the  majority  of  cars  in  the  United  States  are 
the  property  of  wealthy  people.  The  average  retail  price 
of  passenger  cars  manufactured  in  1919  was  under  $1000 
each.  It  is  obvious,  therefore,  that  a  great  majority  of 
motor  vehicles  in  this  country  are  not  of  the  class  of 
luxurious  products  which  customarily  go  into  the  hands 
of  rich  folks. 

There  are,  of  course,  high  priced  cars  and  there  are 
considerable  numbers  of  them.  The  total  output  last 
year  of  the  various  automobiles  that  fall  into  this  class 
was  between  3  and  4  per  cent  of  the  total  output  for  the 
year.  At  first  glance,  it  would  seem  reasonable  to  say 
that  the  owners  of  these  are  people  who  could  very  easily 
pay  the  heavy  taxes  proposed,  but  it  should  be  remem- 
bered that  these  are  the  people  who  are  already  carrying 
the  great  bulk  of  the  taxation  of  this  country.  At  any 
rate,  the  other  96  per  cent  of  the  cars  are  in  the  hands 
of  people  who  cannot  possibly  be  considered  rich  or  even 
well-to-do. 

Tax  on  Production 

So  we  find  that  in  imposing  the  heavy  discriminatory 
tax  on  the  automobile,  beyond  the  5  per  cent  it  already 
carries,  our  legislators  are  advocating  exactly  the  kind 
of  tax  which  economists  agree  has  everything  against  it 
and  very  little  to  recommend  it.  They  are  advocating  a 
tax  upon  production,  a  tax  that  puts  a  penalty  upon 
thrift  and  business  efficiency.  It  is  a  tax,  too,  on  good 
health,  on  comfort  and  on  sane  recreation.  It  is  dis- 
tinctly not  a  luxury  tax. 

Moreover,  it  is  a  tax  on  progress.  No  one  who's 
memory  goes  back  twenty  years  needs  any  proof  of  what 
the  automobile  has  done  in  bettering  living  conditions 
for  the  great  body  of  the  American  people.  No  one  with 
any  foresight  can  doubt  that  this  improvement  is  only 
beginning,  and  that  if  unhampered  the  automobile  in  the 
next  few  years  will  provide  more  comfortable  homes  and 
better  living  conditions  for  millions,  in  addition  to  con- 
tinuing to  serve  as  a  powerful  productive  agent. 

In  the  coming  years  the  automobile  will  be  the  greatest 
factor  in  breaking  up  the  fetid  congestion  of  our  great 
cities  and  toward  destroying  the  isolation  of  the  farm. 
It  will  be  of  the  greatest  possible  help  in  bringing  to 
people  of  all  parts  of  the  country  in  all  walks  of  life  an 
equality  of  enjoyment  and  opportunity  in  many  of  the 
most  essential  of  those  things  that  go  to  make  up  our 
American  democracy. 
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It  will  do  these  things  in  proportion  as  it  is  not 
hindered.  The  proposed  tax  will  definitely  check  all 
these  beneficial  tendencies  and  will  set  progress  back 
just  so  much.  Of  course  the  tax  cannot  stop  it.  But  it 
can  do  incalculable  harm. 

The  Two  Programs 

Let  us  look  for  a  moment  at  the  two  principal  pro- 
grams which  have  been  offered  for  taxing  automobiles. 
The  first  came  from  former  Secretary  of  the  Treasury 
Houston  in  his  annual  report  for  1920,  when  he  recom- 
mended that  the  following  taxes  should  be  levied: 

Million 
Dollars 

100 

90 

200 


A  Federal  License  Tax  (50c.  per  hp.) . 
A  Tax  on  Gasoline  (2c.  per  gallon) . . . 
A  Sales  Tax   (10%) 


A  total  of 390 

Chairman  Good  of  the  Committee  of  Appropriations  of 
the  House  of  Representatives,  who  will  have  a  powerful 
influence  in  framing  the  tax  bills  under  the  present  Con- 
gress, has  a  much  heavier  program.     He  would  levy: 


A  Horsepower  Tax  of 

A  Wheel  Tax  of  another   

And  retain  at  least  the  present  tax  of 
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Million 
Dollars 

.    200 

.    200 

.    100 


Or  a  total  of 


500- 


He  has  not  yet  stated  whether  he  would  tax  gasoline 
according  to  Secretary  Houston's  proposal. 

What  this  tax  may  amount  to  will  be  seen  if  we  con- 
sider one  of  the  cheaper  cars  costing,  say,  $500,  having 
24  horsepower  and  running  8000  miles  a  year  on  15  miles 
to  the  gallon  of  gasoline.    This  would  give  the  following: 

Sales  Tax $50.00 

Horsepower  Tax  (Mr.  Good's  plan) 24.00 

Gasoline  Tax 10.66 

Wheel  Tax  (Mr.  Good's  plan) 24.00 

This  would  make  a  total  for  the  first  year  of  $108.66,  or 
more  than  20  per  cent  of  the  purchase  price  of  the  car. 
It  would  make  a  yearly  total  thereafter  of  $56.66. 

It  is  almost  unthinkable  that  such  a  burden  should  be 
laid  on  a  man  whose  only  offense  is  that  he  owns  a 
flivver,  yet  that  is  the  proposal. 


A  1-Ton  Bevel  Gear  Rear  Axle 


A  BEVEL  gear  driven  rear  axle  designed  for  use  on 
pneumatic  tired  speed  trucks  of  1-ton  capacity  is 
manufactured  by  the  Russell  Motor  Axle  Co.  The  maxi- 
mum load  on  the  spring  pads  is  limited  to  4200  lb.  The 
brake  drums  for  both  the  inside  and  outside  brakes  are 
of  18-in.  diameter,  the  brakes  being  of  the  full  wrapping 
type.  The  inside  brakes  are  actuated  by  a  toggle  link- 
age and  the  brake  levers  are  conveniently  arranged  for 
inside  hookup. 

The  axle  housing  is  of  3/16  in.  material,  reinforced  by 
a  chrome  nickel  steel  tube  of  5/16  in.  wall  thickness.  At 
the  present  time  this  axle  is  available  with  a  gear  ratio 
of  6  1/3:1,  but  other  ratios  can  be  furnished.  Ball  bear- 
ings of  ample  size  are  used. 

The  driving  pinion,  which  is  of  the  spiral  bevel  type, 
has  six  teeth  of  coarse  pitch,  insuring  more  than  one 
pair  of  teeth  in  contact  at  all  times,  to  enable  quiet 
operation.  The  differential  is  of  the  four  pinion  type. 
Its  gears  and  pinions  are  mounted  upon  the  differential 
spider,  which  carries  all  of  the  load.     The  differential 


cases  are  free  from  any  bending  action  caused  by  shaft 
deflection. 

This  axle  has  been  designed  strictly  for  truck  use. 
The  maximum  torque  input  permissible  is  9000  lb.-in.; 
that  is,  the  axle  can  be  used  with  a  4  x  S^-in.  motor  de- 
veloping 2100  lb.-in.  torque,  with  a  transmission  reduc- 
tion of  4:1.  All  parts  are  so  designed  as  to  be  able  to 
withstand  the  stresses  created  when  the  tires  are  slipped. 
These  stresses  are  greatly  in  excess  of  those  set  up  under 
driving  conditions,  even  when  the  clutch  is  "dropped" 
in.  Provision  has  been  made  for  mounting  either  wood 
or  disc  type  steel  wheels  on  the  axle. 


TflHE  two  motor  car  routes  which  are  being  constructed 
X  from  the  Kilo  goldfields,  Northeastern  Congo,  to 
the  Nile  at  Redjaf,  and  to  Lake  Albert  at  Kaseny,  are 
said  to  be  nearing  completion.  The  latter  road  will  fa- 
cilitate the  transport  of  heavy  machinery  to  the  mines, 
the  output  of  which  will,  it  is  expected,  be  greatly  in- 
creased when  new  plant  can  be  installed. 


Russell  1-ton  axle  for  pneumatic  tired  truck* 
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Cause  of  Cracking  of  Rubber  Insulation 
on  Ignition  Cables 

Tests  at  Bureau  of  Standards  show  that  cracks  are  due  to  chemical  attack 
on  rubber  by  ozone  formed  as  a  result  of  electric  discharge.  Can  be  mate- 
rially reduced  by  using  braided  cable  and  avoiding  sharp  bends. 


EXPERIMENTS  conducted  at  the  Bureau  of  Stand- 
ards by  F.  B.  Silsbee  and  J.  B.  Dempsey  show  that 
the  cracking  at  sharp  bends,  observed  in  the  in- 
sulation of  high  tension  ignition  wires  after  service,  is 
due  to  a  chemical  attack  upon  the  rubber  by  the  ozone 
of  the  electric  discharge  which  takes  place  at  the  sur- 
face of  the  cable.  This  cracking  does  not  occur  if  the  in- 
sulating material  is  not  under  tension,  or  if  the  cable 
is  surrounded  by  some  medium  other  than  air;  but  does 
occur  even  if  the  insulation 
is  not  subjected  to  electric 
stress,  provided  the  atmos- 
phere near  the  cable  con- 
tains ozone.  The  extent  of 
this  cracking  varies  greatly 
with  the  insulating  mate- 
rial used;  and  can  be  mate- 
rially reduced  by  using 
braided  cable  and  by  avoid- 
ing sharp  bends. 

It  appears  from  the  ex- 
periments that  cracking  is 
produced  in  substantially 
the  same  manner,  but  some- 
what more  rapidly,  when 
the  samples  are  tested  on 
10,000  volts  alternating  cur- 
rent, than  when  tested  on  a 
magneto.  The  amount  of 
the  cracking  is  very  mate- 
rially reduced  by  the  pres- 
ence of  a  braid  and  is  much 
less  in  material  with  Kerite 
insulator  than  in  that  with 
rubber.  The  cracking  is  en- 
tirely absent  if  the  sample 
is  left  straight,  or  if  no 
electrical  stress  is  applied, 
or  if  surrounded  by  water 
or  paraffin.  The  cracking  is  evidently  a  progressive  phe- 
nomenon, requiring  a  combination  of  several  factors, 
i.e.,  mechanical  stress,  electrification  and  the  presence 
of  air. 

The  theory  of  this  action,  which  successfully  explains 
nearly  all  of  the  phenomena,  was  originally  suggested 
by  Mr.  Harris  of  the  Kerite  Company  as  follows :  The 
electrification  produces  a  brush  discharge  at  the  sur- 
face of  the  cable,  which  in  turn  produces  ozone  and 
oxides  of  nitrogen.  This  is  shown  by  the  noticeable  odor 
after  the  endurance  test  has  been  run  for  some  time  and 
the  visible  glow  surrounding  the  wires  when  in  the 
dark.  This  glow  is  more  prominent  on  the  alternating 
current  test.  The  accompanying  photograph  is  taken 
with  about  15  minutes'  exposure  at  13,000  volts.     The 


Corona  on  ignition  cables  on  1-inch  arbor.  Ex- 
posure to  corona  only  fifteen  minutes  at  13,200 
volts  A.   C.  and   to   artificial   light  5   seconds  to 

show   location  of  discharge 
Upper  mandrel  from  left  to  right:    Kerite  bare, 

mineral  rubber,  kerite  uncovered 

Lower  mandrel  from  left  to  right:    Kerite  bare, 

kerite  covered,  mineral  rubber 


electrical  stress  in  the  air  at  the  surface  of  the  cable,  as 
computed  from  the  dimensions  of  the  wire  and  the  di- 
electric constant  comes  out  much  in  excess  of  the  break- 
down strength  of  air,  and  indicated  that  corona  is  to  be 
expected. 

It  is  well  known  that  ozone  actively  attacks  rubber; 
and   when   the   rubber   is    under  mechanical   stress   the 
products  of  the  reaction  are  pulled  apart,  thus  exposing 
at  each  incipient  crack  a  fresh  surface  of  rubber,  which 
is  in  turn  attacked.     This 
effect  doubtless  is  responsi- 
ble  for   the   fact  that  the 
action  is  localized  in  defin- 
ite cracks  when  the  mate- 
rial  is    under   tension,   but 
does  not  penetrate  the  ma- 
terial  when   the   rubber  is 
unstressed. 

A  possible  remedy  for 
this  trouble  would  be  to 
cover  the  cable  with  a  close- 
ly adhering  coating  of  con- 
ducting material,  such  as 
conducting  paint  or  water 
soaked  braid.  This  will 
prevent  the  tendency  to 
form  corona,  as  is  shown  in 
the  photographs.  It  is, 
however,  objectionable  on 
account  of  the  increase  in 
the  electrostatic  capacity  of 
the  leads  which  results  in 
a  reduction  of  the  maximum 
voltage  produced  by  the  ig- 
nition system  and  also  be- 
cause most  forms  of  con- 
ducting paint  are  liable  to 
crack  and  produce  at  the 
cracks  an  excessive  amount 
of  corona.  The  use  of  an  insulator  having  as  small  a 
value  as  possible  for  the  dielectric  constant  is  advisable, 
as  the  voltage  gradient  in  the  air  outside  the  cable  is 
thereby  reduced.  There  seems  to  be  considerable  differ- 
ence in  the  rapidity  with  which  different  insulations  are 
attacked  chemically  by  the  ozone.  The  ordinary  impreg- 
nated braids  help  very  materially  in  preventing  cracking, 
probably  because  they  are  nearly  air  tight  and  prevent 
the  ozone  from  reaching  the  rubber.  After  much  bend- 
ing, however,  they  will  probably  lose  their  efficacy.  The 
importance  of  carefully  avoiding  sharp  bends  in  the  wir- 
ing is  very  obvious. 

The  experiments  referred  to  in  the  foregoing  are  fully 
described  in  Technical  Note  No.  32  of  the  National  Ad- 
visory Committee  for  Aeronautics. 
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A  New  Four -Cylinder  Engine  of 
Conventional  Design 

Is  intended  for  passenger  car  or  light  truck  applications.  Four  3%  by  5 
in.  cylinders  develop  a  maximum  of  47  hp.  at  2200  r.p.m.  Full  pressure 
feed  lubrication  and  ample  water  jacket  space  are  provided. 

By  J.  Edward  Schipper 


AMONG  the  engines  recently  placed  on  the  market 
is  one  known  as  the  Turmo.  It  is  of  the  four- 
cylinder  L-head  type  and  is  adapted  for  either 
light  truck  or  passenger  car  work.  It  develops  its  maxi- 
mum horsepower  (47)  at  2200  r.p.m.,  according  to  tests 
made  at  the  laboratory  of  the  Zenith  Carburetor  Co.  The 
maximum  torque  is  reached  at  about  1400  r.p.m.  This 
new  powerplant  does  not  depart  from  established  L- 
head  practice,  but  differs  from  most  of  the  stock  engines 
of  that  type  in  that  it  has  a  full  pressure  feed  oil  system 
without  splash. 

The  3%  by  5-in.  cylinders  are  cast  in  a  block  of  semi- 
steel.  The  cylinder  head  is  a  separate  casting  and  the 
crankcase  is  also  separate,  being  made  of  aluminum. 
The  oil  pan  is  pressed  steel,  with  a  reinforcing  flange 
around  the  top  for  ease  in  maintaining  oil  tightness  of 
the  gasket.  One  of  the  features  of  the  cylinder  block  is 
the  extra  large  water  space  provided  around  the  cylin- 
der walls  and  around  the  valve  seats.  This  is  in  line 
with  a  growing  tendency  among  engine  manufacturers 
to  provide  more  liberal  water  space.  Removable  guide 
bushings  for  both  tappets  and  valve  stems  are  fitted. 
The  demountable  cylinder  head  is  also  provided  with  an 
unusual  amount  of  water  space  and  the  water  circulat- 
ing holes  between  the  cylinder  and  cylinder  head  are 
drilled  instead  of  cored,  which  tends  to  give  an  even 
distribution  of  water  to  all  parts  of  the  cylinder  head. 
The  cylinder  head  has  two  water  outlet  passages. 


Semi-steel  pistons  of  the  full  skirt  type  are  provided. 
The  pistons  are  4  in.  in  length  and  provided  with  three 
rings,  all  above  the  piston  pin.  Just  below  the  bottom 
ring  there  is  an  oil-collecting  groove  and  from  this 
groove  there  are  drilled  oil  holes  to  the  top  side  of  the 
piston  pin.  This  insures  oiling  of  the  piston  pin  on  the 
up-stroke.  The  pistons  are  finished  by  grinding.  The 
piston  pins  are  tubular  steel,  carbonized,  hardened  and 
ground.  They  are  held  stationary  in  the  rods  by  clamp- 
ing with  alloy  steel,  heat  treated  bolts.  To  prevent  the 
piston  pins  from  working  against  the  inside  of  the  cyl- 
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inder  walls,  a  slot  is  cut  in  them  through  which  the 
clamp  bolt  passes. 

Drop-forged,  .40  carbon  steel,  I-beam  connecting  rods 
are  employed.  These  are  10  in.  in  length,  center  to  cen- 
ter. The  caps  on  these  rods  are  held  in  position  by  nickel 
steel  bolts  with  slotted  nuts  and  cotter  pins.  The  crank- 
shaft is  a  three-bearing  type,  also  of  .40  carbon  steel, 
heat  treated  and  ground  at  the  bearing  surface.  The 
crankshaft  is  1%  in.  in  diameter.  The  bearing  lengths 
are  given  in  the  table  of  specifications  herewith.  The 
crankshafts  are  all  given  a  static  as  well  as  running 
balance  and  the  end  thrust  on  the  crankshaft  is  taken 
care  of  by  flanges  provided  at  the  center  bearing. 

The  integral  camshaft  is  1%  in.  in  diameter,  and  is 
supported  in  three  bearings.  The  camshaft  and  tappets 
are  carried  in  a  tunnel  in  the  crankcase  and  are  always 
submerged  in  oil.  The  three  camshaft  bearings  are  of 
cast  iron,  the  shaft  being  hardened  and  ground.  Cam- 
shaft lubrication  is  by  the  pressure  system,  which  is 
claimed  to  result  in  particularly  long  life.  The  other 
bearings  of  the  engine  are  of  nickel  babbitt.  In  order 
to  obtain  a  good  fit,  the  engine  is  placed  on  a  special 
burnishing  machine  which  removes  all  high  spots  in  the 
bearings  and  gives  a  high  percentage  of  bearing  surface. 
Laminated  shims  are  provided  on  all  of  the  crank  and 
connecting  rod  bearings. 

Pressure  lubrication  is  utilized  for  all  of  the  engine 
bearings.  The  gear  oil  pump  is  attached  to  the  bottom 
of  the  oil  pan  at  the  rear.  The  oil  pump  together  with 
the  oil  screen  can  be  removed  for  cleaning  and  inspec- 
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Table  of  Specifications  Tmmo  Model  H  Engine 

(All  dimensions  in  inches.) 

Diameter    Length 
Bore,  3%  in. 
Stroke,  5  in. 

Number  crankshaft  bearings,  3. 
Number  camshaft  bearings,  3. 
Crankshaft  front  bearing, 
Crankshaft  center  bearing 
Camshaft  rear  bearing 
Camshaft  front  bearing 
Camshaft  center  bearing 
Camshaft  rear  bearing 
Piston  pin  bearing 
Valve  outside  diameter,  1  29/  32  in. 
Valve  clear  opening,  1%   in. 
Valve  stem  diameter,  %  in. 
Valve  lift,  %  in. 

Carbureter  flange,  l\i  in.  S.  A.  E.  2  bolt. 
Weight  of  engine,  465  lb. 


tion  by  the  removal  of  four  nuts.  The  pump  is  oper- 
ated by  a  vertical  shaft  which  is  driven  by  gears  from 
the  rear  end  of  the  camshaft  and  the  top  end  of  this  shaft 
also  drives  the  distributor  when  one  is  used.  From  the 
pump  the  oil  is  carried  through  the  three  main  crank- 
shaft bearings  and  from  the  crankshaft  bearings  to  the 
connecting  rods  through  the  drilled  crankshaft.  Leads 
are  drilled  in  the  crankcase  from  the  main  crankshaft 
bearings  to  the  camshaft  bearings.     An  oil  relief  valve 


L-head,  3%  by  5  in.  Tun, a,  model  II  engirn 
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Manifold  side  of  Turmo  Model  H  engine 

for  regulating  the  oil  pressure  is  located  at  the  front  on 
the  top  side  of  the  crankcase.  The  overflow  from  the 
relief  valve  lubricates  the  timing  gears.  The  cylinder 
walls  are  lubricated  by  oil  mist  from  the  main  and  con- 
necting rod  bearings.  The  piston  pins  are  lubricated 
by  special  oil  grooves  in  the  pistons,  as  noted  above. 
An  oil  level  gage  is  located  on  the  right  side  of  the  oil 
pan. 

Practically  all  of  the  fittings  used  are  S.  A.  E.  stand- 
ard.    For  instance,  the  generator  mounting  is  the  No. 


Right  side  of  Turmo  Model  H,  L-head  engine 

1  S.  A.  E.  flange  type;  the  starting  motor  mounting,  the 
No.  2  S.  A.  E.  flange  type,  and  the  starter  is  fitted  with 
an  11-tooth  inboard  Bendix  gear.  The  distributor  mount- 
ing is  S.  A.  E.  type  B  and  the  bell  housing  the  No.  3 
S.  A.  E.  Any  standard  magneto  can  be  fitted,  the  rota- 
tion being  clockwise,  looked  at  from  the  driving  end. 
The  fan  is  left  hand  and  is  driven  from  the  camshaft. 
Either  pump  or  thermo-syphon  cooling  can  be  provided. 
The  engine  is  manufactured  by  the  Turner  &  Moore 
Mfg.   Co. 


Racing  Practice  Employed  in  New  Sporting  Type  Delage 


By    W.  F.  Bradley 


A  GUARANTEED  speed  of  80  miles  an  hour,  with 
sporting  body  and  full  touring  equipment,  is  given 
with  the  new  sports  type  Delage  just  placed  on  the 
market.  This  car  is  not  an  entirely  new  job,  for  the 
standard  touring  car  chassis  is  employed  except  that  a 
new  overhead  valve  engine  is  fitted.  In  order  to  keep 
the  cost  of  production  down  and  to  simplify  supplies, 
the  old  crankcase,  crankshaft,  connecting  rods  and  pis- 
tons are  used.  The  cylinder  block  is  special,  comprising 
six  cylinders  of  80  by  150  mm.  (3.1  by  5.9  in.)  bore  and 
stroke,  in  one  casting.  For  the  first  time  use  is  made  of 
a  detachable  head,  in  which  are  mounted  two  vertical 
valves  per  cylinder.  These  have  a  diameter  of  42  mm. 
and  a  lift  of  11  mm.  The 
valves  are  mounted  directly 
in  the  head  without  the  use 
of  cages,  and  unlike  the  tour- 
ing model  the  intake  mani- 
fold is  external.  Valve  oper- 
ation is  by  means  of  a  cam- 
shaft mounted  in  the  base 
chamber,  pushrods  carried 
through  the  cylinder  casting 
and  overhead  rockers.  The 
whole  of  the  overhead  me- 
chanism is  inclosed  by  an 
aluminum  housing,  and  the 
compression  cocks  are  car- 
ried inside  this.  Lubrication 
is  on  the  same  lines  as  the 
touring  model,  with  the  addi- 
tion of  a  special  lead  to 
each  of  the  overhead  rockers. 


Carbureter  sid 


These  latter  are  fitted  with  wicks  which,  after  feeding  the 
pins,  carry  the  lubricant  to  the  pushrod  end  of  the  rocker 
and  then  by  the  guides  back  to  the  base  chamber.  As  on 
the  touring  model,  a  cross  shaft  drives  the  water  pump  and 
the  magneto  from  its  two  extremities.  A  double  magneto 
is  used,  however,  and  this  fires  twelve  plugs  mounted  hori- 
zontally immediately  below  the  intake  valves,  on  opposite 
sides  of  the  cylinder. 

On  the  touring  type  Delage  two  independent  carbure- 
ters are  used.  The  sporting  model  has  one  Zenith  dual 
carbureter  connected  up  to  the  intake  ports  by  a  six- 
branch  copper  manifold,  the  vertical  passage  of  which 
is  heated  by  means  of  a  by-pass  from  the  water  circu- 
lating system.  Bench  tests 
show  88  hp.  at  2380  revolu- 
tions, and  as  a  road  speed 
of  80  miles  an  hour  is  easily 
obtainable  with  this  number 
of  revolutions,  it  is  not  in- 
tended to  carry  the  power 
curve  any  higher.  The  De- 
lage engineers  believe  that 
most  purchasers  of  a  sport- 
ing type  car  are  satisfied 
with  a  maximum  of  80  to  84 
miles  an  hour,  providing  it 
is  coupled  with  a  wide  range 
of  power  at  low  and  moder- 
ate engine  speeds.  With  the 
standard  gear  ratio  of  3.1  to 
1  the  car  will  pull  away  eas- 

,  i     j       i        „„,./;„„        ilv   on   top   with   very   rapid 

/(/(/<■  overhead   valve  sporting  ■  « 

engine  acceleration. 
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Improvements  in  a  Line-Driven  Tractor 


AT  the  recent  Columbus  tractor  show  two  models  of 
the  Automotive  one-man,  line-controlled  tractor 
were  exhibited,  one  being  a  cut  away  model.  Several  im- 
provements have  been  made  in  this  tractor  since  last 
year,  which  are  briefly  described  in  the  following. 

The  tractor  is  now  provided  with  two  sets  of  brakes 
instead  of  one,  and  the  actuation  of  the  brakes  is  some- 
what different.  The  new  brake  is  a  belt  pulley  brake, 
and  serves  three  purposes:  First,  to  stop  the  tractor 
transmission  immediately  after  the  clutch  is  released; 
second,  to  stop  the  tractor  when  the  transmission  is  in 
gear;  third,  to  stop  belt-driven  machinery.  The  third 
object  is  accomplished  by  an  extension  from  the  two 
clutch  operating  lines  to  the  driven  machine  and  this 


feature  is  said  to  appeal  very  much  to  the  user,  as  he 
can  stop  his  belt-driven  machine  instantly  without  going 
to  the  tractor. 

The  belt  pulley  is  connected  with  the  engine  clutch 
throw-out  cam,  so  that  the  brake  action  follows  the 
clutch  action,  and  it  is  stated  that  gearshifting  is  accom- 
plished with  absolutely  no  clashing  of  gears.  Fig.  1 
shows  clutch  throwout  cam  A  and  brake  shoe  B.  The 
brake  rod  and  the  pulley  are  not  shown  in  this  photo- 
graph, but  the  simplicity  of  the  arrangement  is  apparent. 

The  second  brake  is  now  actuated  by  hand  instead  of 
by  the  gear  shift  lever  as  formerly,  and  is  used  to  hold 
the  tractor  stationary  when  the  transmission  is  in  neu- 
(Continued  on  page  817) 


V'ieit'8  of  the  Automotive    line-driven  tractor,  showing   improrentmts  made  the  past  year 


804 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


April  U,  1921 


The  Influence  of  Various  Fuels  on 
Engine  Performance 

This  is  the  first  of  a  series  of  articles  describing  what  is  believed  to  be  one 
of  the  most  thorough  and  important  investigations  of  engine  fuels  ever 
conducted.  It  has  been  definitely  proved  that  the  tendency  of  a  fuel  to 
detonate  is  by  far  the  most  important  factor  in  determining  its  value  for 
use  in  engines.  Power  and  efficiency  not  increased  by  use  of  "dopes." 
Proportions  of  aromatics,  naphthenes  and  paraffins  important. 

By  H.  R.  Ricardo*  - 


IN  the  latter  part  of  1919  the  author  started  ex- 
tensive research  work  on  hydrocarbon  fuels,  includ- 
ing a  thorough  investigation  into  the  behavior  of 
the  working  fluid  in  an  internal  combustion  engine 
cylinder  and  the  influence  of  the  composition  of  the  fuel 
upon  its  behavior. 

Before  any  actual  experimental  work  was  started  a 
careful  analysis  was  made  of  the  existing  information 
with  a  view  to  indicating  in  what  direction  research  was 
likely  to  prove  most  fruitful,  and  at  the  same  time  a 
preliminary  investigation  was  made  both  as  to  the  re- 
quirements which  an  ideal  fuel  should  fulfill  and  as  to 
the  possible  variations  which  might  be  expected  as  be- 
tween fuels  of  different  chemical  composition. 

The  analysis  of  existing  information  proved,  for  the 
most  part,  somewhat  disappointing;  although  much  val- 
uable data  relating  to  the  theoretical  side  were  found, 
particularly  in  the  publications  of  the  Journal  of  the 
Chemical  Society,  and  in  various  other  scientific  publi- 
cations, the  actual  experimental  data  available  proved 
to  be  of  very  little  value.  It  was  found,  on  close  scru- 
tiny, that  the  results  would  not  agree  among  themselves; 
such  data  had  to  be  set  aside  as  unreliable.  The  out- 
come of  this  analysis  was  that,  so  far  as  engine  test 
results  were  concerned,  there  appeared  to  be  no  infor- 
mation sufficiently  accurate  or  reliable  to  be  of  much 
practical  value. 

After  much  thought  it  was  decided: 

(1.)  To  make  a  thorough  investigation  into  the  factors 
controlling  detonation,  since  the  tendency  to  detonate 
determines  the  degree  of  compression  which  can  be  em- 
ployed, and  therefore  both  the  power  and  efficiency  of 
an  engine. 

(2.)  To  determine  accurately  the  total  internal  energy 
of  each  fuel  when  mixed  with  the  Quantity  of  air  re- 
quired for  complete  combustion,  for  when  burnt  with 
equal  efficiency  it  is  clear  that  the  power  output  obtain- 
able with  each  fuel  is  directly  proportional  to  the  total 
internal  energy.  It  is  well  to  emphasize  that  the  internal 
energy  has  little  or  no  connection  with  the  heat  value 
of  the  fuel,  in  terms  of  its  weight. 

(3.)  To  determine  the  losses  due  to  change  in  specific 
heat  and  dissociation  at  high  temperatures,  and  to  ascer- 
tain how  far  these  losses  vary  with  different  fuels. 

*Condensed  fi a  pri  llminan   i  nlng  extensive  i  ei  i  a  i  <  h 
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(4.)  To  investigate  the  available  range  of  burning 
of  different  fuels. 

(5.)  To  investigate  the  factors  controlling  distribu- 
tion and  ease  of  starting. 

(6.)  To  determine  accurately  the  calorific  value  of 
different  fuels. 

(7.)  To  determine  accurately  both  the  self-ignition 
temperature  and  the  process  of  combustion,  when  dif- 
ferent fuels  are  ignited  by  adiabatic  compression  in  a 
large  cylinder. 

Of  these  factors,  it  was  already  realized  that  the  first 
was  likely  to  prove  by  far  the  most  important.  It  was 
known  in  a  very  general  way  that  certain  fuels,  such  as 
benzole  and  other  members  of  the  aromatic  group,  also 
alcohol,  will  not  detonate  readily  even  under  very  high 
compression  pressures,  and  that  detonation  can  be  kept 
in  check  by  the  addition  of  benzole  to  ordinary  gasoline. 
A  fair  amount  of  data  was  available  also  as  to  the  phe- 
nomena of  detonation.  Very  little  information  of  a 
quantitative  nature  was,  however,  available,  nor  was 
anything  known  as  to  the  influence  of  other  fuels  upon 
detonation. 

With  regard  to  (2),  (3)  and  (4),  very  little  informa- 
tion was  available,  at  all  events  in  a  form  readily  ap- 
plicable by  engineers.  Sir  Dugald  Clerk,  Professor  Hop- 
kinson  and  other  members  of  the  Gaseous  Explosions 
Committee  of  the  British  Association,  had,  before  the 
war,  made  a  very  extensive  investigation  of  these  factors 
in  relation  to  coal  gas,  but  it  has  long  been  realized  by 
many  investigators  that  the  conditions  are  widely  differ- 
ent when  applied  to  the  volatile  hydrocarbon  fuels  which 
contain  no  inert  constituents.  It  is,  of  course,  evident 
that  any  variation  either  in  the  total  internal  energy,  in 
the  losses  due  to  dissociation  and  change  of  specific 
heat,  or  in  the  range  of  burning  available,  will  influence 
very  powerfully  both  the  power  output  and  efficiency 
obtainable,  even  with   the  same  compression   ratio. 

With  regard  to  (5),  it  is  clear  that  the  distribution 
and  ease  of  starting  must  necessarily  be  dependent  to 
some  extent  at  least  on  the  chemical  and  physical  char- 
acteristics of  the  fuel,  and  it  was  clearly  of  importance 
to  determine  how  far  it  was  so  dependent,  and  to  ascer- 
tain what  are  the  practical  limits  as  to  range  of  boiling 
point,  vapor  tension   and  other  such  considerations. 

With  regard  to  (6),  the  published  data  as  to  the  heat 
value  of  different  fuels  were  found  in  many  cases  to  be 
contradictory  and  unreliable. 
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As  regards  (.7),  a  somewhat  elaborate  piece  of  appara- 
tus has  been  designed  and  constructed  for  research  in 
this  direction,  but  little  data  are  as  yet  available. 

Before  proceeding  to  details  either  of  the  apparatus 
employed  or  of  the  experimental  or  theoretical  results 
obtained,  it  will  perhaps  be  well  to  outline  very  briefly 
the  definite  practical  conclusions  which  have  already 
been  arrived  at,  and  to  deal  later  and  in  more  detail 
with  the  reasoning  and  the  experimental  results  by  which 
they  have  been  deduced  and  confirmed. 

The  general  conclusions,  expressed  as  briefly  as  possi- 
ble, are  subject,  as  such  conclusions  always  must  be, 
to  minor  qualifying  conditions  which  will  be  dealt  with 
later.  With  the  exception  of  alcohol  and  certain  other 
fuels,  these  conclusions  can  be  taken  as  applying  to  all 
volatile  liquid  hydrocarbons  practically  available  and  all 
combinations  thereof.  Alcohol  and  other  fuels  con- 
taining oxygen  atoms  in  the  molecule  differ  in  certain 
important  characteristics,  and  therefore  cannot  be  in- 
cluded without  some  reservations. 

General  Conclusions 

(1.)  It  has  been  proved  that  the  tendency  of  a  fuel  to 
detonate  is  the  one  outstanding  factor  in  determining  its 
value  for  use  in  an  internal  combustion  engine.  Com- 
pared with  this,  all  other  considerations  are  of  secondary 
importance. 

(2.)  There  appears  to  be  little  doubt  as  to  the  correct- 
ness of  the  view,  now  generally  accepted,  that  detona- 
tion is  less  the  lower  the  rate  of  burning  of  the  fuel. 

(3.)  In  all  cases  it  seems  that  a  low  rate  of  burning 
is  advantageous.  No  fuel  has  yet  been  found  whose  rate 
of  burning  is  too  low  to  permit  of  maximum  efficiency 
being  obtained  in  the  highest  speed  engine  yet  tested. 

(4.)  Fuels  capable  of  standing  a  very  high  compres- 
sion will  operate  in  a  low  compression  engine  as  effi- 
ciently as  those  whose  normal  rate  of  burning  is  high — 
provided  that  there  is  a  reasonable  degree  of  turbulence 
in  the  combustion  chamber. 

i  •">. I  Apart  from  the  limitations  introduced  by  detona- 
tion, the  power  output  obtainable  from  all  volatile  liquid 
fuels,  with  the  exception  of  the  alcohol  group,  is  the 
same  at  the  same  compression  to  within  less  than  2  per 
cent.  Such  variations  as  occur  within  this  range  are 
due  rather  to  variations  in  the  latent  heat  of  evapora- 
tion than  to  any  other  circumstance. 

(6.)  Owing  to  the  high  latent  heat  and  low  boiling 
point  of  alcohol  and  certain  other  fuels,  the  weight  of 
charge  per  cycle  is  greater  and  a  higher  power  output 
is  obtained  in  consequence. 

(7.)  The  efficiency  with  which  all  volatile  fuels,  other 
than  alcohol  and  the  others  previously  referred  to,  are 
burnt  is  the  same,  at  the  same  compression  ratio,  irre- 
spective of  rate  of  burning,  provided  the  compression  is 
low  enough  to  avoid  detonation  under  any  circumstances. 
In  the  case  of  alcohol,  the  efficiency  is  very  slightly 
higher,  for  reasons  which  will  be  considered  later. 

(8.)  The  useful  range  of  burning  is  to  all  intents  and 
purposes  the  same  for  all  volatile  liquid  fuels. 

(9.)  The  unavoidable  losses  due  to  dissociation  and 
ihange  of  specific  heat  at  high  temperatures  are  substan- 
tially the  same  in  all  cases. 

'10.1  All  the  experimental  results  indicate  that,  with 
certain  trifling  exceptions  which  will  be  considered  later, 
the  performances  of  any  combination  of  hydrocarbons 
as  regards  detonation,  and  therefore  the  power  output 
and  efficiency  obtainable,  is  the  mean  performance  of 
each  of  the  components.  The  performance  of  any  com- 
plex fuel  such  as  gasoline  can  therefore  be  predicted, 
once  the  nature  and  proportion  of  its  constituents  are 
determined,  or  conversely,  a  fuel  can  be  prepared  to  give 


any  required  performance,  within  the  limits  available. 

(11.)  No  increase  in  power  or  efficiency  has  been 
found  or  need  be  expected  from  the  use  of  "dopes."  A 
large  number  of  these  were  investigated  and  tested,  but, 
as  might  be  expected,  the  improvements  in  all  cases 
proved  to  be  practically  negligible. 

(12.)  The  highest  useful  compression  ratio  for,  and 
therefore  the  power  output  obtainable  from,  any  gaso- 
line is  governed  by  the  relative  proportions  of  aro- 
matics,  naphthenes  and  paraffins  it  contains — the  smaller 
the  proportion  of  the  latter  the  better  from  almost  every 
point  of  view.  The  influence  of  olefines  has  not  yet  been 
investigated. 

(13.)  To  judge  the  quality  of  a  fuel  by  its  specific 
gravity  is  entirely  misleading.  If  naphthene  and  aro- 
matic fractions  are  present  in  any  large  proportion  (as 
is  sometimes  the  case),  then  a  high  specific  gravity  is  a 
substantial  advantage. 

(14.)  Owing  to  the  very  rich  mixture  delivered  nor- 
mally by  pilot  jets,  and  the  still  further  enrichment  ef- 
fected by  flooding,  only  a  relatively  small  proportion  of 
highly  volatile  constituents  appears  to  be  required  for 
starting. 

(15.)  There  is  considerable  evidence  to  indicate  that 
in  the  case  of  most  "natural"  gasolines  the  more  valu- 
able constituents  are  those  whose  boiling  points  lie  be- 
tween the  range  80  deg.  C.  (.176  deg.  Fahr.)  to  180  deg. 
C.  (356  deg.  Fahr.).  It  is  therefore  often  quite  as  unde- 
sirable to  restrict  the  final  boiling  point  of  a  fuel  to  150 
deg.  C.  as  it  is  to  permit  it  to  exceed  200  deg.  C.  So 
much,  however,  depends  on  the  actual  composition  of 
the  fuel,  and  so  great  are  the  variations  in  this  respect 
that  this  conclusion  must  be  regarded  only  as  a  broad 
generalization. 

The  apparatus  constructed  or  requisitioned  for  these 
experiments   included: 

(1.)  A  special  variable  compression  research  engine. 
This  engine  has  been  described  in  a  paper  presented  by 
the  writer  at  the  British  Association  meeting  at  Cardiff 
and  reported  in  full  in  Engineering  of  Sept.  3  and  10, 
1920. 

(2.)  A  research  engine  provided  with  means  for  super- 
charging the  cylinder. 

(3.)  A  special  machine  for  determining  the  self-igni- 
tion temperature  and  pressure  of  fuels  under  adiabatic 
compression. 

(4.)  A  single-cylinder  experimental  engine  with  cross- 
head  piston,  used  chiefly  for  experiments  on  fuels  of 
high  boiling  point. 

(5.)  Engines  of  various  commercial  types,  mostly  four- 
cylinder,  used  for  tests  on  starting,  check  tests,  etc. 

(6.)  Several  motor  cars  of  different  types  for  road 
testing. 

(7.)   A  miscellaneous  collection  of  auxiliary  apparatus. 

It  will  be  shown  later  that  the  standard  of  accuracy 
obtainable  with  both  the  research  engines,  and  more 
particularly  the  variable  compression  engine,  is  excep- 
tionally high;  extreme  variations  extending  over  a  year's 
running  have  been  found  to  be  less  than  1  per  cent,  while 
the  mean  results  obtained  during  any  one  group  of  tests 
can  be  taken  as  accurate  in  most  respects  to  within  one- 
quarter  of  1  per  cent. 

The  absolute  accuracy  of  all  the  figures  given  later 
as  test  results  can  safely  be  accepted  as  being  within 
one-half  of  1  per  cent,  while  the  relative  accuracy  is 
i  boul  twice  as  high. 

The  accuracy  of  tests  on  the  various  commercial  en- 
gines is  not  of  a  very  high  order.  While  the  accuracy 
of  observation  is  comparable  with  that  obtained  on  the 
research  engines,  the  mechanical  and  thermal  efficiency 
of  such  engines  is,  for  the  most   part,  so  low  that  varia- 
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tions  in  the  efficiency  or  power  output  obtainable  with 
different  fuels  are  frequently  completely  obscured  by 
much  larger  variations  in  the  friction  losses,  distribu- 
tion, carburation,  etc. 

Little  was  hoped  for  from  road  tests  on  cars,  and  in- 
deed they  proved  to  be  practically  valueless  for  indicat- 
ing small  differences.  It  was  found  impossible  to  assess 
and  allow  for  the  variations  due  to  road  surface,  wind, 
tire  inflation  and  many  other  variables,  all  of  so  large 
a  magnitude  as  completely  to  mask  any  but  well-marked 
differences. 

It  soon  became  apparent  that  the  only  conclusions  of 
any  value  from  road  tests  would  be  those  drawn  from 
the  mean  results  of  a  large  accumulation  of  data  ob- 
tained from  the  behavior  of  many  vehicles  operating 
over  a  long  period  on  each  sample  of  fuel.  Such  a  test 
was  not  practically  possible. 

One  of  the  most  serious  difficulties  which  had  to  be 
contended  with  was  that  in  many  cases  it  was  alto- 
gether impracticable  to  obtain  chemically  pure  samples 
in  sufficient  bulk.  It  would,  of  course,  have  been  desir- 
able to  use  a  pure  light  fraction— preferably  of  the 
paraffin  series— as  a  standard  basis  of  comparison,  but 
to  obtain  a  pure  fraction,  such  as  hexane,  in  the  quantity- 
required  for  calibration  and  check  testing,  was  alto- 
gether out  of  the  question.  After  much  consideration  it 
was  decided  to  employ  as  a  standard  basis  of  comparison 
a  comparatively  light  gasoline  containing  a  fairly  high 
proportion  of  paraffin  fractions,  and  from  which  all,  or 
almost  all,  of  the  aromatic  members  of  the  series  had 
been  removed  by  sulphonation.  For  this  purpose  the 
Asiatic  Petroleum  Co.,  Ltd.,  set  aside  some  5  tons  of 
suitable  gasoline  and  treated  it  by  sulphonation  until 
the  aromatic  content  was  reduced  to  less  than  2  per 
cent.  This  fuel,  which  was  used  throughout  the  whole 
series  of  experiments,  both  for  calibrating  the  engines 
and  for  comparative  purposes,  will  be  referred  to  in 
future  as  standard  aromatic  free  gasoline.  Its  general 
characteristics  are  given  in  Table  I,  from  which  it  will 
be  seen  that  it  consists  almost  entirely  of  members  of 
the  paraffin  and  naphthene  series.  Since  the  whole  quan- 
tity was  drawn  from  one  tank  and  treated  by  sulphona- 
tion at  one  operation,  it  follows  that  its  uniformity  does 
not  vary — a  very  important  consideration  in  view  of  the 
fact  that  the  research  was  expected  to  occupy  not  less 
than  two  years,  and  any  change  in  the  composition  of 
the  standard  fuel  would  have  involved  endless  compli- 
cations and  the  possibility  of  serious  errors. 

It  was  found  that  the  minimum  quantity  of  fuel  re- 
quired for  any  individual  test  was  about  two  gallons, 
and  this,  of  course,  left  no  margin  for  retests  or  for 
checking  discrepancies,  such  as  are  inevitable  when 
working  to  within  such  fine  limits.  While  every  effort 
was  made  to  obtain  chemically  pure  samples  of  the 
various  members  of  different  series,  it  was  by  no  means 
always   possible   to   do  this,   and   in   several    instances 

Table  I.     General  Characteristics  of  the  Standard  Aromatic  Free  Gasoline 


Net  calorific  vain.-   (minus  latent  heat  L9.080  B  t  u.  per  lb 

Latent    I  loration 133  B.t.u.  per  lb. 

C 0.718 


f  Paraffin    series    . . 

Chemical  composition  \  Naphthene  series 

(  Aromatic   series    . 

Deg.  C. 
I  Boiling  belov 
ii 
Engler  distil! at 

t  Boiling  below  1  20 
\  Boiling  below  1  10 
(  Boiling  below    L60 


Deg.  F. 
13(1 
176 
212 

284 


serious  errors  were  introduced  due  to  the  presence  of 
impurities  in  what  purported  to  be  chemically  pure  sam- 
ples. Of  the  paraffin  series,  reasonably  pure  hexane 
was  obtained  in  sufficient  bulk  to  permit  of  extensive 
tests.  Of  the  naphthene  series,  samples  of  cyclohexane, 
hexahydrotoluene  and  hexahydroxylene  were  obtained  in 
sufficient  bulk,  but,  although  the  first  of  these  purported 
to  be  chemically  pure,  subsequent  analysis  indicated 
that  it  contained  so  considerable  a  percentage  of  paraf- 
fins and  aromatics  as  appreciably  to  modify  the  con- 
clusions drawn  from  the  earlier  experimental  results. 
Of  the  aromatic  series,  samples  of  benzol  and  toluene 
of  great  purity  were  relatively  easily  obtained.  The 
greatest  difficulty  was  experienced  in  obtaining  ethyl 
alcohol. 

Considerations  of  the  chemical  and  physical  proper- 
ties of  ethyl  alcohol  made  it  clear,  not  only  that  it 
would  prove  highly  interesting  in  itself,  but  also  that 
its  behavior  might  be  expected  to  throw  a  good  deal  of 
light  on  several  questions  relating  to  other  fuels,  such 
as  the  very  important  one  of  the  influence  of  the  latent 
heat  of  evaporation.  Fairly  early  in  the  course  of  the 
research  the  necessity  for  running  tests  on  alcohol  be- 
came evident,  and  means  had  therefore  to  be  found  for 
obtaining  sufficient  quantities  of  this  most  interesting 
fuel.  The  samples  ultimately  obtained  proved  to  be  of 
a  very  high  degree  of  purity. 

Of  the  define  series  no  really  pure  samples  have  yet 
been  obtained  in  quantities  sufficient  to  run  engine  tests. 
Of  the  sulphur  compounds,  both  carbon  bisulphide 
and  methyl  mercaptan  were  obtained  in  sufficient  quan- 
tities, but  the  influence  of  thiophine  has  not  yet  been  in- 
vestigated. 

With  the  other  miscellaneous  samples,  such  as  ether, 
acetylene,  acetone,  etc.,  no  difficulty  was  encountered  in 
obtaining  sufficient  supplies  of  reasonable  purity. 

For  the  most  part  the  impurity  of  the  samples  has  not 
had  any  very  important  influence  on  the  deductions  to 
be  drawn  from  the  test  results,  but  their  presence  has 
rendered  the  tests  far  more  arduous,  since  it  was  neces- 
sary in  each  instance  to  determine  the  nature  and  pro- 
portion of  the  impurities  present  and  to  arrive  by  inde- 
pendent tests  at  their  influence.  Once  these  factors  had 
been  determined  the  influence  of  their  presence  on  the 
behavior  of  the  fuel  as  a  whole  could  be  allowed  for. 

The  close  agreement  between  the  theoretical  deduc- 
tions arrived  at  by  Messrs.  Tizard*  and  Pye*  and  the 
actual  experimental  data  has  been  throughout  a  very 
striking  feature.  The  influence  of  sulphur  compounds 
of  low  ignition  temperature  upon  the  tendency  to  de- 
tonate, and  the  somewhat  eccentric  behavior  of  heptane, 
have  been  the  real  surprises,  while  the  very  important 
influence  of  the  latent  heat  of  evaporation  upon  the 
power  output  obtainable  was  not  appreciated  at  first, 
nor  does  it  appear  to  have  been  realized  by  any  other 
investigators. 

The  series  of  tests  may  be  di- 
vided broadly  into  two  sections: 

Section  1. — A  series  of  compara- 
tive tests  carried  out  on  a  large 
number  of  different  samples  of  gaso- 
line with  an  immediate  view  to  de- 
termining the  best  mixtures  for 
blending,  and  indirectly  with  a  view 
to  exploring  and  determining  the 
most  fruitful  avenues  for  further 
research.  This  series  was  carried 
out  during  the  earlier  stages  of  the 
research,    while    the    more    accurate 
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and  intricate  apparatus  was  in  the  process  of  design 
and  construction,  and  while  the  theoretical  investiga- 
tions were  in  progress. 

Section  2. — A  much  more  accurate  and  analytical 
series  of  tests  carried  out  with  apparatus  designed  spe- 
cifically for  the  purpose,  using  pure,  or  relatively  pure, 
samples  of  all  the  different  ingredients  of  the  various 
volatile  liquid  fuels,  conducted  with  a  view  to 

(1.)  Checking  and  proving  the  accuracy  of  the  theo- 
retical determinations. 

(2.)  Ascertaining  the  individual  characteristics  of 
samples  of  each  of  the  various  leading  groups  and  the 
influence  of  the  presence  of  such  samples  on  the  per- 
formance of  a  composite  fuel. 

(3.)  Determining  accurately  the  influence  of  compres- 
sion ratio,  temperatures  and  pressure,  upon  the  power 
output  and  efficiency  of  an  engine. 

(4.)  Determining  the  influence  of  the  addition  of 
gases,  both  active,  such  as  acetylene,  and  inert,  such  as 
nitrogen,  CO,,  etc. 

The  tests,  which  are  still  in  progress,  have  involved 
to  date  about  1600  hours  running  on  the  three  engines 
set  aside  purely  for  this  research  and  several  hundred 
hours  running  in  other  engines  on  the  test  bed  and  on 
the  road.     So  far  over  8000  readings  of  fuel  consump- 


tions have  been  taken  with  various  fuels  or  mixtures  of 
fuels  under  various  conditions  as  to  temperature,  com- 
pression, etc.,  etc. 

In  view  of  the  large  number  of  readings  taken  it  is  im- 
possible to  give  actual  individual  results,  except  in  the- 
cases  of  certain  more  or  less  isolated  experiments.  For 
the  most  part,  the  curves  and  tables  which  will  be 
given  represent  the  mean  results  of  many  hundreds  of 
readings. 

Table  II  gives  a  list  and  the  leading  characteristics 
of  the  various  samples  obtained  in  sufficient  bulk  to 
permit  of  fairly  extensive  tests.  Besides  those  given 
in  this  list,  a  large  number  of  other  samples  of  gasoline 
and  a  number  also  of  relatively  pure  substances  were 
tested,  but  these  have  been  omitted  here. 

With  regard  to  the  various  samples  of  gasoline,  these 
are  selected  either  because  they  are  fairly  representa- 
tive or  in  some  cases  because  they  afford  extreme  in- 
stances either  as  regards  their  specific  gravity,  aromatic 
content,  naphthene  content,  etc.  The  different  gasolines 
include  samples  of  well-known  commercial  gasolines  of 
all  grades,  ranging  from  the  lightest  aviation  spirit  to 
the  heaviest  mechanical  transport  gasoline. 

Of  the  so-called  pure  substances,  the  degree  of  purity 
is  denoted  by  the  figures  in  brackets. 
(To  be  continued) 


Table  II. — Fuel  Data  for  Some  of  the  Samples  Tested. 


Engler  1  listillation,  Per  Cent,  at- 


13°  C. 


Of 


(59°  P.)     g~ 


Vapoi     Viscos-    Latent 
Tensions    ity  at    Heat  of 
Final3     760  mm.   20°  C.   Evapora- 
Bniling      Hgand(6S°F.)      tion 
Point  0°  C.       C.G.S.       B.t.u. 

°C.    °  F.     (32°  P.)    Units     per  Lb. 


Calorific  Value. 

Exclusive  of 

Latent  Heat 

(Lower  Values) 

B.t.u.  B.t.u. 

per  Lb.  per  Gal. 


Gasolines 

Aromatic  free 0.718 

"A"   gasoline 0.782 

"B"   gasoline n.723 

"C"    gasoline 0.727 

"D"   gasoline 0.760 

"E"   gasoline 0.719 

"F"    gasoline 0.704 

nline 0.750 

"H "   gasoline 0.767 


97.5 
96 


S1.5 
94 


164 

126 
160 
166 
170 
153 
210 
176 


259 
320 
331 
338 
307 
410 
349 


1.004 
1.005 


1.005 
.005 
1.004 
1.005 
1.OO6 


133 
142 
140 
135 
132 
133 
134 


19,080 
18,450 
18,890 
19,000 
IS. 770 
18,970 
19,130 


114,200 

120.200 
113,700 
115,000 
118,700 
113.700 
112. 20(1 


IS, 790 


L20  000 


Per  Cent  at. 


(  320°F.  356°F.  392"P 
(  160°C.  180°C.  200°C. 


428°F.  464°F.  500°F.  536° 
220°C.  240°C.   260°C. 280° 


II,  a  ,  11   Fuels 
Heavy    aromatic    0.885 


Kerosene    0.S13 


Paraffin  Series 

(80%)     0.685 

Hi  ptane    (97%)     0.691 

Benzol   (pure)    0.884 

Toluene     (99%) 0.870 


17,900  132,000 

(approx.)  (approx.) 

19,000  L28.700 

(approx.)  (approx. ) 


(91%) 


0.862 


I 

Cyclohexane   (93%)    

Hexahydrotoluene   (S0%)...      0.780 


Boiling  Range 

Dfg    C 
40      to     88 


110      to  110   (approx.) 

S4      to  143 

80.8   to     SI 

101.2 
103       to    L23 


Boiling  Range 

Deg.  F. 
104       to  190 
20S      to  20S 

176      to   176 

230      to   230    (approx.) 
138      to  289 

177.5   to  177  v 
204       to   214 
217      to  253 


1 1'  nhol  Group. 
Ethyl  alcohol    (9'8%) 0. 


9S 


M  ethyl  purified 

wood    naphtha  )     0.829 

Acetone    0.798 

Methylated  spirits 0.821 

■ .  

CS,  50%  Aromatic  free  50% 

(by   volume)    0.994 

'•lilute)    0.7S 


n.nos 

II    Mil  1 

156 
133 

19.250 
19,300 

109,800 

110,700 

11. ; 

172 

;-  1  17,330 
1  17,302 

127,600  I 

127,100   ( 

0.006 

151 

f  17,580 

11,    122 

127.400  1 

.  ' 

0.006 

146 

17,800 

127,800 

0.006 

156 

138 
133 

18,800 
18,760 
18,770 

121,800 

116,300 

1  ipi 

0.012 

106 

I  1  1,460 
i  11,480 

76,200  J 
76,300  I 

0  003 
0.010 

239 

1    .  !' 

12.360 
9.8601 

21,010 

1  1 5 
(229) 

10,620 
(13,350) 



81,700 
(approx.) 

iii   These  figures   are  1    Unrated   from  approximate  composition. 

(2)  Where  two  values  are  given  bracketed,  the  one  underneath  is  the  more  recent,  and  Is  probal 

(3)  Final  boiling  point  of  gasoline  Is  always  a  somewhat  uncertain  quantity. 
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How  Current  Practice  in  Body  Design 
Differs  from  Earlier  Practice 

Changes  are  less  rapid  and  less  radical  as  industry  becomes  more  stabil- 
ized. Great  majority  of  purchasers  are  unable  or  unwilling  to  pay  the 
large  difference  in  price  between  open  and  closed  body.  Wider  use  of  all- 
season     top     predicted.       Many     new   models  use   cast   aluminum   step. 

By  George  J.  Mercer 


BODY  design  is  not,  as  in  the  early  days,  changing 
by  leaps  and  bounds.    Changes  are  slowly  evolved 
in    much   the   same   way   as   chassis   changes    are 
evolved.    Now  any  forward  movement  is  consistent  with 
the  normal  movement  of  a  stabilized  industry. 

When  changes  are  made  they  are  generally  confined 
to  some  one  body  model.  The  period  that  has  just  passed 
was  based  on  the  belief  that  the  public  wanted  a  closed 
car  and  were  willing  to  pay  for  it.  However  great  may 
have  been  the  need  for  closed  cars,  the  great  majority  of 
actual  buyers  are  either  not  able  or  not  willing  to  pay 
the  difference  and  decide  to  purchase  the  open  car.  Hence 
prominence  is  given  to  the  open  models. 

A  general  effort  to  make  open  cars  more  attractive  is 
apparent.  The  runabout  has  been  an  uncertain  factor 
for  several  years  and  has  been  made  in  sizes  that  ranged 
from  the  two  bucket  seats  on  a  platform  to  a  four-pas- 
senger that  was  virtually  a  touring  car.  This  year's 
designs  are  neither  extremely  large  nor  small.  In  the 
new  models  the  trick  side,  the  folding  seats  and  all  com- 
binations for  carrying  more  than  two  passengers  are 
eliminated.    The  body  sides  average  as  high  as  those  on 


the  touring  models.  The  rear  carrying  compartment  has 
been  enlarged  and  covers  all  the  space  between  the  rear 
mudguards.  The  seats  are  low  and  seat-backs  have 
plenty  of  slope,  and  as  the  body  sides  are  high  in  relation 
to  the  cushion,  the  seats  are,  on  the  average,  more  com- 
fortable for  the  driver  than  in  any  other  body  model. 

There  is  a  tendency  to  show  and  use  these  cars  with 
the  tops  up.  This  is  in  line  with  the  current  practice  on 
other  open  cars.  Many  tops  are  snug-looking.  The  Cole, 
Roamer,  R.  &  V.  Knight  and  Haynes  runabouts  here 
illustrated  are  good  examples  of  present  practice.  Wind- 
shield wings  are  desirable  when  the  top  is  up,  as  they 
help  to  deflect  air  currents  which  otherwise  pocket  under 
the  roof. 

A  rather  radical  change  is  in  evidence  on  a  number  of 
open  cars  which  have  dispensed  with  the  runboard  and 
have,  instead,  cycle  mudguards  and  steps.  Disk  and 
wire  wheels  are  also  quite  popular.  More  makers  are 
using  disk  wheels,  and  of  these  a  number  have  the 
wooden  disk  type  for  the  first  time. 

The  touring  bodies  share  equally  with  the  runabouts 
in  the  addition  of  attractive  features,  but  do  not  show 


Four  examples  of  up-to-date  design  in  runabout  bodies.     (1)  Cole,  with  well  designed  top.     (2)  Roomer,  with 

low  good  appearing  top,  striped  disk  wheels,  etc.     (3)  R.  and  V.  Knight,  showing  cycle  type  mudguard  and  cast 

step.     (4)   Haynes,  showing  windshield  wi  ngs,  side  wheel  mounting,  disk  wheels,  etc. 
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Three  types  of  touring  cur  tops.     (1)   Holmes,  fitted  with    Arteraft    all-season    top.       (2)     Roamer,   with    novel 
back  curtain,  and  body  with  leather  covered  top  edge.     (3)   Stephens,  with  semi-Victoria  top. 


the  same  amount  of  redesigning.  Most  touring  bodies 
are  of  conventional  design,  but  brighter  color  combina- 
tions and  an  increased  use  of  nickel  parts  is  in  evidence. 
The  use  of  nickel  on  radiators  is  becoming  quite  general. 
Windshield  standards  also  have  the  same  finish  in  many 
cases*  and,  where  steps  replace  runboards,  they  are  often 
cast  in  metal  that  permits  the  edges  to  be  finished  bright. 
Outside  and  inside  door  handles  are  the  rule.  Small  cowl 
lamps  are  generally  fastened  to  the  base  of  the  wind- 
shield post  and  these  lamps,  as  well  as  the  headlights. 
are  often  nickel-plated. 

In  some  new  models  the  bevel  surface  and  the  extreme 
straight  line  all  the  way  through  is  being  abandoned. 
The  rounded  radiator,  hood  and  body  shroud  are  of  such 
height  as  to  make  these  parts  look  large  and  substantial. 
When  so  made,  they  harmonize  with  the  straight  line  on 
the  top  of  the  body,  providing  the  body  is  of  the  flat-top 
type  with  slightly  rounded  outer  edge.  The  tendency  is 
toward  this  design,  and  it  seems  likely  to  become  popu- 
lar because  the  effect  is  pleasing  and  the  manufacturing 
costs  are  not  high. 

The  sport  touring  model,  which  has  come  in  as  a  divi- 
sion of  the  touring  type,  has  become  well  established. 
It  is  not  required  to  be  so  comfortable  as  the  larger  tour- 
ing body,  hence  the  straight  lines  and  angular  surfaces 
will,  on  account  of  their  advertising  value,  be  continued 
longer  on  this  type. 

Much  attention  has  been  given  the  question  of  tops. 
The  regulation  touring  top  with  emergency  side  curtains 
has  reached  a  sensible  state  of  development,  but  the 
need  to  converting  the  open  body  into  a  comfortable  car 
for  all-season  use  has  necessitated  the  development  of  a 
top  differing  from  the  folding  type. 

The  Arteraft  all-season  top,  applied  to  the  Holmes  car 
shown  in  the  accompanying  cut,  is  a  step  in  this  direc- 
tion. Other  tops  similar  in  appearance  and  apparently 
effective  in  securing  the  results  desired  are  also  being 
marketed.  These  tops  are  much  superior  in  appearance 
to  those  designed  heretofore  for  the  same  purpose.  It 
is  fair  to  predict,  now  that  the  time  of  inflated  prices 
has  passed,  that  competition  will  force  the  car  manufac- 
turers to  incorporate  this  or  a  similar  type  of  top  as 
regulation  equipment  on  one  touring  model. 

Most  of  this  year's  touring  bodies  are  of  the  five- 
passenger  size.  This,  in  fact,  seems  to  be  the  size  best 
suited  for  the  majority  of  users.  Seven-passenger  models 
are,  of  coure,  available,  but  they  are  not  in  the  majority, 
as  in  previous  years.  In  time  the  conventional  type  will 
probably  be  regularly  equipped  with   some  form  of  all- 


weather  top,  while  the  sport  model  will  no  doubt  retain 
the  lighter  folding  top. 

The  top  on  the  Stephens  car,  shown  in  the  cut  here- 
with, is  an  example  incorporating  the  semi-victoria  cur- 
tain with  the  back  curtain,  while  that  on  the  Roamer, 
shaped  to  come  slightly  around  the  corner,  eliminates  the 
gypsy  quarter  curtain. 

The  writer  feels  confident  that  the  gypsy  quarter  will 
be  superseded  by  the  semi-victoria  type.  The  objection 
to  this  type  has  been  the  cumbersome  bulk  that  it  forms 
when  folded  down,  and  the  necessity  of  using  a  small 
triangular  curtain  to  square  the  front  up  with  the  door 
curtain  when  the  door  opens  from  the  rear.  This  latter 
objection  can  be  satisfactorily  provided  for  by  making 
the  triangle  a  part  of  the  large  curtain  and  simply  fold- 
ing it  inward,  buttoning  it  onto  the  bow  when  not 
needed.  This  eliminates  a  curtain  that  is  irregular  in 
shape,  is  not  convenient  to  attach  and  adds  weight  in 
the  curtain  pocket. 

The  gypsy  curtain  has  been  used  because  it  provides 
additional  comfort  by  covering  the  quarter  formerly  left 
open.  It  leaves  the  impression  that  something  is  want- 
ing, that  part  of  the  top  is  naked.  The  better  appearance 
that  the  all-weather  top  presents  when  the  side  panels 
are  removed,  because  the  space  above  the  seat  is  filled  in, 
will,  I  believe,  ultimately  necessitate  the  use  of  a  similar 
curtain  on  all  tops. 

The  Roamer  sport  model  has  the  unusual  feature  of  a 
leather  border  about  5  inches  wide  entirely  around  the 
top  edge  of  body.  This  matches  the  Spanish-finished 
trimming  leather.  This  border  extended  across  the 
shroud  as  far  forward  as  the  windshield  and  a  flap  but- 
toned tight  at  the  base  of  tonneau  windshield.  In  prac- 
tice this  may  have  the  same  objectionable  feature  as,  at 
times,  the  flaps  on  doors  have — that  is,  moisture  collect- 
ing under  the  edges  and  running  down  in  streaks.  If 
fastened  on  with  cement,  this  can  be  overcome  and  the 
effect  made  very  attractive.  Occasionally  an  entire  car 
is  covered  with  imitation  Spanish  leather,  which,  when 
well  put  on,  is  said  to  be  durable. 

In  the  touring,  more  than  other  body  models,  the  rear 
must  balance  with  the  forward  end  of  the  car.  This 
body  is  virtually  a  continuation  of  the  hood  and  radiator, 
and,  while  a  good  low  top  with  slanting  windshield  helps 
greatly  on  the  side  appearance,  the  real  test  of  a  well- 
proportioned  design  is  the  three-quarter  front  view,  as 
this  is  the  one  that  emphasizes  comparative  proportions. 
We  have  had  in  the  past  such  an  extremely  rounded  side 
that  it  gave  the  impression  of  a  barrel  ready  to  roll  over, 
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Two  methods  of  locating  brake  and  gear  levers  in  such  a  way  as  to  facilitate  access  to  driver's  seat  from  the 
right  door.     Left,  Jackson,  right  Mercer 


and  then  again  there  has  been  the  bevel  edge  that  is  not 
parallel  with  the  top  edge  of  the  body,  making  the  car 
look  as  if  it  is  nosing  down.  There  is  less  chance  of 
making  inharmonious  effects  with  moderately  rounded 
surfaces,  and,  for  that  reason,  when  experimenting  with 
new  proportions  the  results  are  apt  to  be  more  satisfac- 
tory where  such  surfaces  are  used. 

A  bird's-eye  view  of  the  car  should  always  show  an  un- 
broken, rounded  taper  from  the  dashline  back  to  the 
center  of  the  rear  wheel.  The  straight  line  of  the  hood 
to  radiator  should  be  tangent  to  this  curve.  If  the  dash 
width  is  narrow,  so  that  a  reverse  curve  must  be  used, 
the  front  has  a  "starved"  look  and  shows  something 
wanting.  On  the  new  runabouts  the  bottle-neck  appear- 
ance which  the  extreme  reverse  curve  gives  is  elimi- 
nated, for  back  of  the  seat  these  new  bodies  are  now  con- 
tinuous with  the  body  side,  and  fill  the  space  between 
the  mudguards,  as  well  as  being  high  enough  to  carry 
the  body  top  line. 

One  real  criticism  of  many  of  the  touring  models  is 
that  the  seat  does  not  look  as  comfortable  as  the  old 
bodies,  with  higher  sides  and  thick  trimming  rolls  around 
the  rear  top  edge.  On  the  seven-passenger  bodies,  when 
the  side  heights  were  reduced,  the  extra  seats  prevented 
spreading  out,  and  the  height  of  cushions  from  the  floor 
and  slope  of  same  was  not  proportioned  to  conform  with 
the  drop  in  the  panel  height.  Now  that  the  five-passen- 
ger body  is  the  rule,  there  is  no  reason  why  the  front 
seat-back  cannot  be  set  further  toward  the  rear,  the 
steering  column  be  made  a  little  longer,  both  cushions 
made  with  at  least  three  inches  slope  and  the  seat-backs 
made  to  conform  to  the  back  of  the  passenger.  The  run- 
abouts, as  noted  above,  show  a  better  average  in  this 
respect  than  most  of  the  touring  bodies. 

The  location  of  the  front  door  on  both  open  and  closed 
bodies,  to  facilitate  getting  to  the  driver's  side  from  the 
right,  is  important,  as  is  also  the  position  of  the  change 
gear  and  brake  levers  with  respect  to  the  front  of  the 
seat. 

Two  views,  one  on  a  Mercer  and  one  on  the  Jack- 
son, show  how  this  has  been  provided  for  in  different 
ways.  On  the  Mercer  both  levers  are  short  and  work 
within  a  depression  in  the  front  of  the  seat  and  are  suffi- 


ciently low  to  enable  a  man  to  slide  over  them.  On  the 
Jackson  the  levers  are  so  well  forward  as  to  permit  going 
behind  them. 

Trimming  designs  show  little  changes  over  last  year. 
The  French  pleat  is  the  style  used,  and  the  cushions  are 
without  facings.  Black  leather  is  used  on  seats  and 
backs  and  imitation  leather  on  the  doors,  back  of  front 
seats  and  ofher  fiat  places  of  the  touring  and  runabout 
models. 

The  commercial  welt  makes  a  neater  finish  on  the 
doors  and  edges  than  was  formerly  the  case  with  the 
home-made  article.  The  usual  number  of  bodies  use 
fancy  colored  leather.  These  are  always  soft  tones  and 
in  keeping  with  the  color  scheme. 

The  robe-rails  are  the  strap  kind.  Very  few  use  ton- 
neau  light  or  natural  wood  finish  at  the  rear  of  front 
seat.  Foot-rests  are  not  considered  as  necessary  as  for- 
merly. In  fact,  when  the  form  of  rear  cushion  is  right, 
the  need  for  foot-rests  decreases.  Instrument  boards, 
even  when  of  metal,  are  generally  finished  to  imitate  nat- 
ural wood,  but  some  few  are  dull  black. 

Mudguards  show  changes  only  when  used  with  steps. 
At  times  these  cycle  guards  come  lower  down  at  the 
front  end  than  usual.  The  steps  used  are  nearly  always 
large  and  substantial  looking  and  are  generally  cast  of 
white  metal  so  as  to  wear  and  finish  bright.  More  lamp 
brackets  than  ever  are  fastened  to  the  front  guard  with 
a  tie-rod  between. 

The  value  of  a  high  radiator  was  never  more  empha- 
sized than  this  year.  Changes  in  this  respect  made  over 
last  year  are  toward  more  expanse.  The  Pierce-Arrow 
is  an  illustration  of  this. 

All  the  color  combinations  are  sensible  and,  except  in 
rare  cases,  the  striping  adds  to  the  harmony.  The  disk 
wheel  is  an  exacting  unit  in  the  color  scheme.  Striping 
on  the  disk  must  necessarily  be  a  circle,  and  if  this  is 
overdone  it  gives  the  appearance  of  a  target.  Those 
that  look  best  are  of  plain  color,  and,  except  in  the  white 
or  yellow  cars,  the  disk  color  is  a  lighter  shade  than  the 
body.  Aluminum  painted  rims  better  the  appearance  of 
the  wheel. 

Color  combinations  are  similar  to  those  used  in  former 
years,  but  there  are  more  cars  using  the  bright  colors. 
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The  blues,  as  usual,  are  most  used,  at  times  with  white 
striping.  The  stripe  just  below  the  top  edge  of  the  body 
and  parallel  thereto  is  used  less  than  a  year  ago.  In  a 
few  cases  this  line  is  continuous  from  the  body  and  on 
the  hood  to  the  front.  When  the  hood  is  rounded,  a  con- 
tinuous line  from  the  body  does  not  look  right.  One 
of  the  best  jobs  of  striping  that  has  come  to  our  notice 
is  a  blue  touring  car  with  white  stripes  in  each  door 
panel  about  1  inch  from  the  door  edge  all  round.     The 


colors  most  used  on  closed  cars  are  lake  and  black,  ma- 
roon and  black  and  bronze  green  and  black. 

Wool  fabrics  are  used  more  than  last  year  for  trim- 
ming of  the  closed  bodies.  Many  of  these  fabrics  have  a 
smooth  finish  and  some  of  them  a  pin  stripe.  Fewer 
two-compartment  bodies  are  used.  Vanity  cases  are 
usually  the  small  visible  type  and  these  are  used  on  a 
minority  of  cars  only.  Cowl  lamps  are  not  used  on  the 
closed  cars  as  much  as  the  open  types. 


Skid-Chain    Fastening   for    Cast  Steel  Disk  Wheels 


IN  connection  with  an  editorial  printed  in  Automotive 
Industries  of  Jan.  6  relating  to  lack  of  means  for 
applying  anti-skid  chains  to  cast  steel  disk  wheels,  our 
attention  has  been  called  to  the  fact  that  the  Clark  Equip- 
ment Co.,  who  manufacture  wheels  of  this  type,  have  long 
been  providing  such  means. 
The  first  steel  disk  wheels 
manufactured  by  the  con- 
cern were  for  the  Nash 
Quad.  This  was  a  single 
disk  wheel,  and  1-in.  holes 
were  drilled  through  the 
web  of  the  wheel  through 
which  fastening  means  for 
the  chain  could  be  passed. 
There  are  several  methods 
of  fastening  the  chains 
when  the  wheel  webs  are 
thus  drilled.  The  simplest 
method  consists  in  the  use 
of  a  bolt  and  nut.  One 
end  of  the  chain  is  then 
threaded  over  the  bolt,  the 
bolt  is  passed  through  the 
hole  and  the  other  end  of 
the  chain,  and  the  nut  put 
on.  Nash  and  other  manu- 
facturers, however,  use  a 
special  fastening.  The  bolt 
and  nut  method  of  fasten- 
ing the  non-skid  chains  is  probably  the  quickest  in  oper- 
ation. 

On  the  larger  double  disk  wheels  of  the  Clark  Equip- 
ment Co.  with  old  style  box  section  rim,  the  rims  were 


drilled  from  the  end.  Several  types  of  clamp  have  been 
designed  by  the  Clark  company  and  hooks  are  also  used  in 
connection  with  these  wheels,  the  Titan  Motor  Truck  Co., 
for  instance,  having  designed  a  hook  bolted  to  the  rim  of 
the  wheel  which  it  uses  on  its  trucks.  On  a  White  truck 
used  by  the  Clark  company 
the  clamps  are  bolted  to  the 
under  side  of  the  rim. 

This  box-rim  type  of 
wheel  is  now  obsolete,  how- 
ever, having  been  super- 
seded by  the  French  type 
of  rim.  All  wheels  of  this 
type  made  by  the  Clark 
company  are  cast  with 
bosses  on  both  sides  of  the 
web,  through  which  holes 
are  drilled.  This  permits 
of  the  application  of  any 
type  of  hook  the  manufac- 
turer may  desire.  Some 
designs  of  wheels  made  by 
the  Clark  Equipment  Co. 
and  the  hooks  used  are 
herewith  illustrated. 


Methods  of  attaching  anti-skid  chains  to  cast  steel  disk  wheels 


The  Engineering  Sub- 
committee of  the  Empire 
Motor  Fuels  Committee, 
under  the  chairmanship  of 
Dr.  W.  R.  Ormandy,  is  conducting  tests  and  experiments 
on  the  design  and  operation  of  internal  combustion  en- 
gines running  on  alcohol  fuel  and  on  alcohol-benzol- 
ether  mixtures. 


Cast  i,teel  disk  wheels  with  provisions  for  fastening  non-skid  chains 
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Future  Development  of  the  Motorcycle 

in  England 

Two  articles  recently  published  in  Automotive  Industries  discussed 
the  future  development  of  the  American  motorcycle.  It  is  interesting,  in 
the  light  of  those  articles,  to  read  this  analysis  of  the  English  situation, 
written    by    a    man    who    has    closely  observed  the  industry'  over  there. 

By  M.  W.  Bourdon 


IT  has  been  suggested  that  the  present  type  of  motor- 
cycle in  England  has  reached  a  stage  of  gross  over- 
development, and  that  it  will  be  necessary,  in  order 
to  tap  the  wider  market  which  awaits  it,  to  strike  out 
on  new  lines  of  general  design. 

Speaking  broadly,  the  1920  type  of  motorcycle  in  its 
elaborately  equipped  and  highly  powered  forms  has  not 
been  designed  at  all;  it  has  been  merely  evolved  from 
the  stiff ened-up  pedal  cycle  of  1900  with  a  1  to  l1?  hp. 
engine  attached  to  a  cumbersome  and  unsightly  projec- 
tile still  exhibiting  some  of  the  most  obvious  failings  of 
its  forerunners.  The  whole  efforts  and  ingenuity — one 
hesitates  to  say  engineering  ability — of  its  makers  have 
during  the  past  20  years  been  directed  mainly  toward 
making  it  faster  and  a  better  hill  climber  by  piling  on 
more  power,  causing  it  to  become  a  more  and  more  un- 
sightly entity  from  both  the  esthetic  and  engineering 
points  of  view.  Subsidiary  endeavors  have  been  con- 
cerned with  making  it  more  reliable  and,  in  some  cases, 
more  comfortable  for  the  rider. 

But  in  the  way  of  protection  for  the  rider  and  his 
clothing,  ease  of  upkeep,  certainty  of  lubrication,  clean- 
liness of  outline,  simplicity  of  control,  quietness  of  run- 
ning, fuel  efficiency  and  other  features  there  is  evident 
little  if  any  improvement  over  the  machines  of  the  early 
years  of  the  century — in  fact,  in  some  of  these  points  it 
does  not  equal  the  earlier  models. 

There  is  an  engineering  saying,  the  truth  of  which  is 
admittedly  open  to  argument  at  times,  that  "when  a 
thing  is  right,  it  looks 
right."  But  no  man  with 
engineering  instinct  will 
suggest  that  the  present 
day  English  motorcycle 
satisfies  him  visually. 

Take  the  average  frame 
as  an  example.  There  is 
a  great  deal  to  be  said  in 
favor  of  the  tubular  con- 
struction with  its  rigidity 
combined  with  low  weight; 
but  as  usually  applied  to 
motorcycles  it  is  a  mere 
conglomeration  of  tubes 
of  various  sizes  and 
shapes,  adapted  or  ar- 
ranged mainly  to  fall  in 
with  the  whims  of  the 
moment  as  to  engine  size 
and  type,  with  additions 
or  variations  made  appar- 


A  development  of  the  scooter;  the  Reynolds  Runabout.     Has 

a  2%-hp.  two-stroke  engine,  seat  platform  on  quarter  elliptic 

springs,  24  in.  x  2%  in.  wheels,  two-speed  gearset,  and  chain 

and  belt  transmission 


ently    as    afterthoughts    to    accommodate    other    compo- 
nents and  accessories. 

It  has  a  tank  of  some  nondescript  shape  clipped 
on  here,  a  battery  box  with  an  outline  that  clashes 
with  every  other  item  strapped  on  there,  a  gearset 
bolted  somewhere  else  and  a  multitude  of  control 
levers,  wires  and  rods,  oil  pipes  and  fuel  pipes,  and 
the  connections  for  other  fittings  running  in  every 
direction  and  at  all  angles  with  no  particular  shape 
or  curvature. 

"A  mass  of  bits"  goes  a  long  way  in  describing  a 
modern  motorcycle,  but  to  this  should  be  added  "ex- 
posed to  mud,  rain  and  the  effects  of  vibration,  and  en- 
couraging formation  of  rust  and  failure  in  operation." 

No  wonder  is  it  that  the  best  engineering  and  auto- 
mobile firms  and  the  brains  they  could  apply  with  ad- 
vantage to  the  industry  have,  most  of  them,  refrained 
from  associating  themselves  or  allowing  their  names 
to  be  associated  with  motorcycle  production  in  the  past. 
There  are  signs,  however,  that  such  firms  are  now  in- 
clined to  allow  their  resources  to  move  in  this  direction. 
Among  British  firms,  Beardmores  have  since  the  war 
taken  interest  financially  and  otherwise  in  the  industry, 
and  now  we  have  Vickers  undertaking  the  production  of 
engines  for  an  existing  firm;  whether  the  latter  implies  a 
Wolseley  motorcycle  in  the  near  future  remains  to  be  seen. 
British  car  manufacturing  firms  who  have  long  been 
motorcycle  makers  as  well,  were  nearly  all  originally 
pedal  cycle  makers  (e.g. 
Rover,  Humber  and  Sun- 
beam). Their  motorcycle 
departments  are  run  by 
men  still  connected  with 
the  pedal  cycles  and  the 
atmosphere  of  the  latter 
still  prevails. 

There  are,  nevertheless, 
clear  signs  that  in  the  mo- 
torcycle industry  there  are 
brains  in  plenty;  but  they 
appear  to  be  misapplied 
or  at  all  events  limited  in 
their  application.  No 
maker  of  renown  has  yet 
seen  fit,  or  has  had  cour- 
age, to  get  out  of  the 
rut  into  which  motorcycle 
design  has  fallen.  Post- 
war   productions    do    not 
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The  Unibus  with  its  engine,  mud  xltields  and  seat  fitted. 

The  addition  of  side  panels  suggests  itself  to  afford  greater 

protection  for  the  rider 


Unibus  chassis  has  a  pressed  steel  frame,  iy2-hp.  single- 
cylinder   two-stroke   engine,  two-speed  gearset,   open    \>r<>- 
peller  shaft  and  worm  drive 


depart  from  pre-war  practice  to  any  marked  extent 
and  then  only  in  detail. 

The  piling  up  of  "refinements"  on  the  existing 
structure  is  leading  nowhere  and  development  where 
it  occurs — as  in  the  lightweight  section — is  mainly 
a  matter  of  recommencing  the  circle. 

All  this  leads  to  a  consideration  of  possible  develop- 
ments, and  in  the  writer's  opinion — confirmed  by  that 
of  men  known  for  their  breadth  of  view  and  associated 
with  motorcycle  production,  though  held  in  check  by 
the  interests  they  serve — the  fundamental  requirement 
is  a  fresh  design  of  frame. 

It  cannot  be  denied  that  the  existing  type  of  machine 
appeals  almost  entirely  to  men  below  40  years  of  age, 
the  majority  being  enthusiasts  below  30  who  desire  speed 
above  all  else.  The  sidecar  combination  certainly  at- 
tracts men  of  small  means,  but  they  have  to  take  a 
machine  of  the  type  produced  for  the  speedman. 

They  would  much  prefer  one  which  afforded  them 
more  protection  and  greater  comfort,  and  did  not 
necessitate  the  use  of  special  overall  clothing  to 
keep  them  warm  and  clean.  They  really  need  an 
ultra-lightweight  car  on  two  wheels  for  solo  work, 
and  two  seats  for  passenger  work,  either  tandem 
fashion  or  with  the  second  seat  in  a  side  attachment, 
and  in  their  desires  they  have  with  them  innumer- 
able potential  purchasers  who  will  not  at  any  price 
buy  or  use  either  a  solo  or  sidecar  on  existing  lines. 

Such  a  new  type  of  machine  clearly  necessitates  a 
fresh  design  of  frame,  roughly  a  looped  pattern  with  a 
low  platform  in  front  of  the  seat  allowing  the  use  of 
normal  warm  overcoats  for  cold  weather  riding. 

The  next  requirement  is  more  protection  for  rider,  en- 
gine, transmission  and  controls  from  rain,  mud  and  dust. 
This  implies  better  mudguarding,  a  panel  in  front  of  the 
rider,  partially  enclosed  engine,  and  a  completely  en- 
closed  transmission. 

Two  machines  at  the  Olympia  Show  contain  the  germ 
of  the  type  in  mind,  so  far  as  their  general  arrangement 
goes.  These  are  the  Unibus  and  the  Reynolds  Runabout, 
illustrated  herewith.  It  is  not  suggested  for  a  moment 
that  these  two  machines  as  they  stand  are  practical 
general  purpose  or  touring  mounts,  but  they  appealed 
to  many  far-seeing  men  at  Olympia  as  having  very  dis- 
tinct possibilities  for  development. 


The  Unibus,  in  particular,  is  of  interest  in  this  con- 
nection. While  it  now  has  wheels  far  too  small  (16  in. 
diameter)  and  an  engine  also  on  the  small  side  (2'L> 
hp.),  it  has  all  the  elements  of  a  successful  type.  A  gen- 
eral description  of  it  is  as  follows:  Pressed  steel  frame 
supporting  the  engine  under  a  detachable  hood  in  front 
with  the  clutch  and  gearset  arranged  car  fashion  in  the 
frame;  open  propeller  shaft  drive  to  worm  gearing  along- 
side the  back  wheel,  the  latter  connected  to  the  frame  by 
a  pair  of  quarter  elliptic  laminated  springs  and  a  pair 
of  parallel  radius  rods;  two  sets  of  expanding  brake 
shoes  within  the  worm  wheel;  articulated  front  forks 
with  quarter  elliptic  springs  almost  parallel  with  the 
tubular  members;  a  pedestal  seat  having  below  it  a  de- 
tachable hood  forming  the  rear  mudguard;  a  hinged 
panel  in  front  of  the  rider  gives  immediate  access  to  the 
engine.  Through  this  panel  projects  the  starting  crank 
with  chain  connection  to  the  clutch  on  the  crankshaft. 
Both  wheels  are  readily  detachable  and  could  easily  be 
made  interchangeable. 

In  the  Reynolds  runabout  a  simple  frame  of  tubular 
construction,  with  duplicated  and  parallel  side  mem- 
bers, has  two  side  arches  between  which  the  engine  and 
transmission  are  located  and  on  the  top  of  which  is  a 
platform  on  quarter  elliptic  springs  for  one  or  two 
bucket  seats.  Engine  and  transmission  are  screened 
by  detachable  side  panels  and  by  a  wire  front  to  admit 
air,  each  side  panel  having  a  scoop  to  direct  more  air 
onto  the  cylinder.  In  this  case  a  chain  and  a  belt  form 
the  transmission.  These  could  with  advantage  in  some 
respects  be  superseded  by  a  shaft  and  worm  or  helical 
bevels.  Again,  the  wheels  are  easily  detachable  for  tire 
repair  and  both  engine  and  gearset  can  be  removed  from 
the  frame  without  difficulty. 

Both  these  machines   sell  at   approximately    £100 
(say  $500)  at  present.     The  first  is  being  made  by 
an   airplane  plant   established   during  the   war   and 
the  other  by  a  quite  small  concern.    Neither  has  yet 
attained   any   considerable  output.     Both   machines 
could  be  made  little  or  no  heavier  than  a  present- 
day  motorcycle  of  similar  power. 
The  rider's  seat  would  have  to  be  such  as  to 
him  more  "grip"  of  the  machine  for  steering  on  rough 
surfaces  and  at  speed.    But  there  are  the  fundamentals 
for  a  new  type,  with  the  economy,  reliability  and  most 
of  the  speed  of  the  present  day  machine. 
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Automotive  Development  Largely  Re- 
sponsible for  Die-Casting  Growth 

Through  the  demands  of  the  automotive  industry,  die-casting  manufac- 
turers have  been  forced  to  do  "impossible"  things  during  last  decade.  The 
commercial  perfecting  of  the  aluminum  casting  is  main  achievement  in 
this  period.    Here  is  a  story  of  the  development  of  die-casting  practice. 


DIE-CASTING  owes  its  technical  and  commercial 
development  to  its  contact  with  the  automotive 
industry  more  than  does  any  other  type  of  cast- 
ing or  forging.  The  thirtieth  birthday  of  the  first  die- 
casting  plant  has  not  yet  been  passed,  but  the  manufac- 
ture of  die-castings  now  reaches  an  annual  production 
of  about  three  million  pounds  a  year.  More  than  fifty 
firms  are  producing  die-castings  at  the  present  time,  al- 
though a  large  percentage  of  the  total  tonnage  of  the 
industry  is  produced  by  some  five  or  six  firms. 

Though  the  die-casting  industry  is  almost  thirty  years 
old,  its  growth  was  not  uniform  throughout  this  period. 
Die-casting  manufacture  was  begun  by  H.  H.  Franklin 
in  1892,  but  the  growth  of  the  industry  during  the  first 
twenty  years  of  its  existence  was  not  nearly  so  rapid  as 
during  the  last  decade.  During  this  last  ten  years  die- 
castings  came  to  be  used  extensively  for  automobiles 
and  trucks,  so  that  the  die-casting  industry  was  en- 
abled to  partake  to  the  fullest  extent  of  the  benefits  in- 
cident to  the  rapid  growth  of  the  automotive  industry. 

During  the  first  decade  of  its  existence,  the  die-cast- 
ing industry  was  concerned  with  the  production  of  cast- 
ings for  phonograph,  telephone,  cash  register  and  simi- 
lar parts,  and  it  was  not  until  1904  that  die-castings 
were  used  in  automobile  construction.  H.  C.  Skinner, 
general  manager  of  the  Franklin  Die-Casting  Corpora- 
tion, states  that: 

"As  far  as  the  writer  knows,  the  die-castings  were  first 
used  in  the  automotive  industry  on  the  Franklin  auto- 
mobile. The  first  die-cast  part  was  a  connecting  rod 
hushing  for  the  1904  engine.  This  took  the  place  of 
bronze,  and  the  results  were  so  satisfactory  that  bronze 
bushings  were  eliminated  except  in  the  case  of  the  small 
end  of  the  connecting  rod." 

The  Doehler  process  came  into  commercial  being 
about  1906  and  since  that  time  other  firms  have  been 
organized,  some  dying  after  a  short  life,  others  still  in 
successful  operation.  The  progress  of  the  industry  as 
■a  whole,  however,  has  closely  paralleled  that  of  automo- 
tive development. 

Technical  Phases 

The  general  principles  underlying  die-casting  manu- 
facture are  familiar  to  automotive  engineers.  The  proc- 
ess may  be  defined  as  "metal  castings  made  by  forcing 
molten  metal,  under  pressure,  into  a  metallic  mold, 
known  as  a  die." 

The  types  of  die-castings  manufactured  readily  divide 
into  these  classes: 

1.  Aluminum  base  alloys.  3.     Tin  base  alloys. 

2.  Zinc  base  alloys.  4.     Lead  base  alloys. 

5.     Brass  and  bronze. 

The  lead  base  alloys  find  a  very  limited  use  in  the  auto- 


mobile industry,  since  the  castings  produced  from  these 
materials  do  not  have  the  qualities  necessary  to  make 
them  suitable  for  extensive  automotive  use.  The  tin 
base  alloys  are  used  in  making  babbitt  bearings,  but  their 
use  is  practically  limited  to  such  castings  so  far  as  auto- 
mobile work  is  concerned.  There  is  a  very  large  ton- 
nage absorbed  by  the  automobile  industry,  however,  for 
this  purpose. 

Before  1914,  probably  90  per  cent  of  the  die-castings 
produced  were  of  zinc  base  alloys.  Since  that  time,  how- 
ever, the  development  of  aluminum  die-casting  has  made 
the  zinc  base  castings  of  less  importance.  At  the  pres- 
ent time  aluminum  base  castings  constitute  probably 
30  per  cent  of  the  total  die-castings  production,  zinc  base 
castings  about  22  per  cent. 

The  zinc  base  castings  are  considered  adaptable  to 
such  parts  as  magneto  housings,  switch  locks,  switch 
handles,  self -starting  devices,  oil  pump  parts,  speed  indi- 
cators and  windshield  nuts.  The  tensile  strength  of  zinc 
base  castings  often  runs  as  high  as  20,000  pounds,  but  at 
least  one  authority  states  that  they  cannot  be  depended 
upon  for  more  than  10,000  lb.  when  used  in  any  vital 
part. 

The  die-casting  of  aluminum  became  commercially 
possible  about  1914.  Experimental  work  had  been  go- 
ing on  for  many  years  before  this,  but  it  was  not  until 
the  beginning  of  the  war  that  the  process  was  perfected 
so  that  its  use  would  be  profitable  in  a  commercial  way. 
Since  that  time,  however,  the  aluminum  die-casting  has 
become  very  widely  used  and  now  constitutes  a  large  per- 
centage of  the  total  production  of  the  industry. 

The  chief  properties  of  the  aluminum  casting  which 
give  it  popularity  as  opposed  to  the  zinc  base  castings 
are: 

1.  Freedom  from  the  crystalline,  a  structure  which 
characterizes  zinc  base  castings.  This  property 
makes  the  aluminum  casting  more  permanent  and 
more  reliable. 

2.  Greater  strength. 

3.  Lower  specific  gravity. 

4.  Higher  melting  point  and  greater  resistance  to 
varying  temperatures. 

5.  Greater  ductility. 

6.  Lighter  weight  for  any  given  strength. 

The  disadvantage  of  the  aluminum  casting,  of  course, 
is  its  high  price  due  to  the  greater  difficulty  in  casting 
this  metal  as  well  as  to  the  higher  original  cost  of  the 
metal  itself. 
Brass  and  Bronze  Die-Castings 

There  has  recently  been  some  discussion  between 
various  die-casting  experts  concerning  the  possibility 
of  die-casting  brass  and  bronze  in  such  a  way  as  to 
make  the  product  commercially  practicable.     Thousands 
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of  dollars  have  been  spent  during  recent  years  in  at- 
tempts to  produce  dies  capable  of  standing  up  under  the 
relatively  high  temperature  necessary  to  melt  and  cast 
brass  and  bronze.  Charles  Pack,  production  manager 
of  the  Doehler  Die-Casting  Co.,  states  that  it  has  been 
technically  possible  to  produce  brass  and  bronze  die- 
castings  for  ten  years,  but  that  up  to  the  present  time 
no  die  material  has  been  discovered  which  would  with- 
stand the  casting  process  for  a  sufficient  length  of  time 
to  render  production  on  a  commercial  basis  economically 
possible. 

In  making  this  statement,  Pack  calls  attention  to  the 
definition  of  die-casting  as  being  "the  production  of 
metal  castings  by  forcing  molten  metal,  under  pressure, 
into- a  metallic  mold."  Several  of  the  well  known  die- 
casting  companies  are  producing  bronze  castings  at  the 
present  time,  but  by  a  pouring,  rather  than  a  pressure, 
process. 

Aluminum  bronze  die-castings,  however,  are  being 
produced  by  the  Buffalo  Bronze  Die-Casting  Co.  by  a 
pressure  process,  conformable  to  the  definition  of  die- 
casting  given  above.  This  company  claims  to  have 
found  by  long  experiments  a  die  material  capable  of 
standing  up  under  the  necessities  of  aluminum  bronze 
die-casting  production.  Castings  are  being  produced  by 
this  method  for  some  of  the  best  known  automobile  com- 
panies. 

There  are  certain  limitations  to  aluminum-bronze  die- 
casting,  however,  according  to  T.  W.  Jeacock,  president 
of  the  Buffalo  concern,  which  are  not  experienced  in  con- 
nection with  the  aluminum  casting.  Certain  intricate 
shapes  can  be  cast  in  aluminum  which  are  not  yet  pos- 
sible in  bronze.  On  the  other  hand,  the  bronze  casting 
is  specially  adapted  to  parts  requiring  more  strength 
than  the  aluminum  casting  can  give.  Moreover,  this 
concern  does  not  claim  to  be  able  to  die  cast  all  bronze 
and  brass  alloys,  but  simply  an  aluminum-bronze  alloy. 

The  following  list  covers  the  aluminum-bronze  cast- 
ings which  are  being  made  at  the  present  time  by  the 
Buffalo  concern: 

Windshield  Parts:    Sash  Pivots,  Upper  and  Lower. 

Glass  Retaining  Clips. 

Sash  Pivot  Clamps. 

Sash  Pivot  Clamp  Thumb  Screws. 

Sash  Corner  and  Connecting  Brackets. 
Steering  Arm  Ball   Sockets. 
Shaft  Lever  Ball  Sockets. 
Gasoline  Control  Gears. 
Spark  Control  Gears. 
Spark  Control  Levers. 
Gasoline  Control  Levers. 
Instrument  Board  Brackets  and  Fixtures. 
Door  Handles. 
Door  Locking  Bolts. 
Door  Hinges. 

Door  Strap  Holder  Plates. 
Door  Window  Adjusting  Levers  or  Cranks. 
Door  Strikers. 
Hub  Cap  Latches. 
Carburetor  Body  Plug. 
Carburetor  Float  Balance  Weight. 
Carburetor  Air  Valve  Cam. 
Gas  Tank  Shut-off  Handle. 
Elbow  Gas  Tank  Outlet  Cock. 
Elbow  Oil  Pressure  Gage. 
Chamber  Plugs. 
Cap  Oil  Pump  Driving  Shaft. 
Battery  Box  Cover  Dowel. 
Worm  Driving  Gear:  Teeth  cast  in  Truck  Driving  Gear. 

It  has  not  been  our  purpose  to  enter  into  the  techni- 
cal details  of  this  discussion,  but  merely  to  present  to 
engineers  the  discussion  itself,  in  giving  a  brief  state- 


ment of  the  claims  made  by  the  various  parties  inter- 
ested. 

Influence  of  Automotive  Industry 

Not  only  has  the  automotive  industry  been  largely  in- 
strumental in  the  commercial  growth  of  die-casting,  but 
it  has  influenced  strongly  the  technical  development  as 
well.  As  the  demands  of  the  automotive  industry  be- 
came more  varied,  the  die-casting  manufacturers  were 
spurred  on  to  greater  technical  and  research  efforts 
and  many  times  within  recent  years  it  has  been  found 
possible  to  die-cast  certain  pieces  which  had  previously 
been  considered  impossible  of  manufacture  by  this 
method. 

Rapid  progress  has  been  made  during  the  last  five  years, 
yet  it  is  the  universal  opinion  among  die-casting  ex- 
perts that  the  art  of  die-casting  is  still  in  its  infancy. 
The  die-casters  have  been  able  to  do  so  many  things  re- 
cently that  at  one  time  they  thought  impossible  that  they 
hesitate  to  predict  any  limits  for  future  possibilities. 

There  are  certain  rather  definite  limits,  however,  to 
the  commercial  possibilities  of  the  die-casting  art  at 
present.  These  should  be  considered  by  the  engineer  in 
making  up  his  designs  and  he  should  bear  in  mind  that 
there  is  a  real  difference  between  technical  limitations 
and  commercial  limitations.  In  other  words,  the  die- 
casting  manufacturers  may  be  able,  by  the  exercise  of 
considerable  ingenuity  and  some  extra  work,  to  die-cast 
a  specially  difficult  part,  but  the  cost  will  be  in  propor- 
tion. On  the  other  hand,  it  might  be  possible,  through 
a  recognition  of  the  limitations  of  die-casting  practice,  to 
simplify  the  design  of  that  part  in  such  a  manner  that 
its  production  would  be  cheaper  and  its  fundamental 
characteristics  preserved  without  essential  changes. 

Benefits  of  Consultation 

•  The  best  results  can  usually  be  obtained  if  the  die- 
casting  manufacturer  is  consulted  regarding  production 
possibilities  before  the  design  is  so  far  along  that  change 
of  a  specific  part. will  necessitate  major  changes  else- 
where. Practically  all  the  leading  die-casting  producers 
are  glad  to  render  such  service  to  customers  or  pros- 
pective customers,  and  regard  it  as  an  essential  part  of 
their  merchandising  policy.  If  they  can  make  sugges- 
tions leading  to  a  reduction  in  cost  of  the  product,  it  is 
to  their  advantage  since  their  percentage  of  profit  is  the 
same  in  any  case,  and  the  reduced  cost  means  a  satis- 
fied customer. 

The  die-casting  manufacturers  can  undoubtedly  be  of 
great  assistance  to  the  automobile  designer  if  they  are 
consulted  in  the  early  stages  of  design  concerning  parts 
which  the  designer  would  like  to  have  die-cast.  The 
die-casting  manufacturers  seem  to  understand  fully  and 
to  admit  frankly  the  limitations  of  their  practice  :w\<\ 
for  this  reason  are  worth  while  consulting.  One  promi- 
nent executive  of  the  die-casting  industry  said  recently 
that  "the  die-casting  industry  has  suffered  from  over- 
enthusiasm."  Engineers  have  sometimes  tried  to  get 
die-castings  for  parts  not  suited  to  this  form  of  manu- 
facture and  the  result  has  been  unfortunate  for  all 
parties  concerned.  This  sane  view  of  their  own  indus- 
try is  rather  characteristic  of  die-casting  manufactur- 
ers. 

The  advantage  of  the  die-casting,  of  course,  lies  in 
the  small  amount  of  machining  necessary,  the  rapidity  of 
production  and  the  adaptability  to  the  manufacture  of 
parts  in  large  quantities.  Die-casting  limits  vary  from 
plus  or  minus  .0005  in.  to  .0025  in.  per  inch  of  diam- 
eter or  length.  Bronze  castings,  made  by  the  regular 
die-casting  method,  can  be  made  in  most  cases  to  limits 
of  plus  or  minus  .002  in.  per  inch  of  length  or  diameter; 
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in  many  cases  to  closer  limits,  according  to  the  Buffalo 
Bronze  Die-Casting  Co. 

Die-Casting  Output 

General  statistics  concerning  the  die-casting  industry 
are  difficult  to  obtain,  since  there  is  no  association  of 
die-casting  manufacturers.  It  would  not  be  surprising 
to  note  the  formation  of  such  an  association  in  the  near 
future,  although  there  is  not  an  undivided  sentiment  in 
favor  of  an  association  among  the  various  manufactur- 
ers. Approximate  figures,  however,  based  upon  the 
"educated  guess"  of  some  man  connected  with  the  indus- 
try for  many  years  give  some  indication  of  its  size  and 
growth. 

If  business  had  continued  normal  throughout  the  year 
the  production  of  the  entire  die-casting  industry  for 
1920  would  have  amounted  to  nearly  3,000,000  lbs.  Of 
this  total  the  percentage  of  each  of  the  chief  types  may 
be  roughly  estimated  as  follows: 


Aluminum  base 

Zinc  base 

Tin  base 

Lead  base 

Brass  and  bronze 


:;.v 
25'  ! 
27% 

.V, 


This  total  of  nearly  3,000,000  lb.  for  the  1920  output 
would  indicate  that  the  die-casting  industry  has  multi- 
plied about  10  times  since  1913,  before  the  war  boom, 
followed  by  the  increased  demand  of  the  automotive  in- 
dustry, enabled  it  to  grow  to  its  present  proportions.  In 
1913  practically  no  aluminum  die-castings  were  produced 
commercially,  while  to-day  aluminum  castings  lead  the 
field.  The  improvement  of  the  process  of  aluminum  die- 
casting  to  the  point  where  it  was  commercially  practi- 
cable accounts  to  a  large  extent  for  this  enormous 
growth. 

Making  estimates  on  the  basis  of  the  approximate  fig- 
ures already  used,  it  is  possible  to  estimate  the  per- 
centage of  this  output  which  is  now  absorbed  by  the  auto- 
motive industry.  Of  the  estimated  output  for  1920,  ap- 
proximately the  following  percentages  went  to  the  auto- 
motive industry.     Of  the  output  of 

1.  Aluminum  base  die-castings  75% 

2.  Tin  base  die-castings  90$ 

3.  Zinc  base  castings  50'  < 

4.  Lead  base  castings  V, 

5.  Brass  and  bronze  castings  90% 

Utilizing  a  weighted  average  on  the  basis  of  the  figures 
presented,  then,  it  may  be  said  in  a  general  way  that 
the  automotive  industry  absorbs  about  67  per  cent  of  the 
total  output  of  the  die-casting  plants  in  this  country. 

To  a  very  large  extent  die-casting  may  be  said  to  oc- 


cupy a  special  field.  It  comes  into  competition  with  the 
forging  and  the  malleable  and  steel  casting  only  in  a 
few  instances,  since,  with  the  exception  of  the  bronze 
alloys,  the  very  material  from  which  it  is  made  confines 
its  use  to  parts  where  great  strength  is  unnecessary. 

Suggestions  for  Designers 

As  the  die-casting  industry  has  been  so  closely  bound 
up  with  the  automotive  industry,  in  the  past,  so  future 
developments  bid  fair  to  make  closer  that  relationship 
as  time  goes  on.  Through  the  co-operative  activities  of 
the  two,  distinct  advantages  apparently  lie  ahead  for 
both  parties  concerned.  Some  practical  suggestions  in 
regard  to  such  co-operation  are  contained  in  a  booklet 
issued  recently  by  one  of  the  prominent  die-casting  con- 
cerns. Under  the  heading,  "Suggestions  for  the  De- 
signer," appear  the  following: 

"In  designing  for  die-castings,  there  are  certain 
points  which,  if  borne  in  mind,  will  aid  in  their  success- 
ful use. 

1.  In  dealing  with  steel  cores,  as  is  necessary  in  a 
process  producing  finished  parts,  undercuts  or  recesses 
in  the  castings  should  be  avoided.  In  many  cases  it  is, 
of  course,  possible  to  use  collapsible  cores,  but  this  in- 
creases the  cost  of  both  dies  and  castings. 

2.  To  give  added  strength,  pins,  rings,  and  other 
bushings  made  from  brass,  bronze  or  steel  may  be  in- 
serted in  casting. 

3.  No  allowance  for  shrinkage  or  machining  should 
be  included  in  making  drawings  except  where  the  limits 
are  such  that  a  special  operation  is  desired,  when  it 
should  be  clearly  noted. 

4.  Parts  which  require  little  or  no.  machining  after 
being  sand  cast  or  which  can  be  economically  produced 
by  stamping  or  screw  machine  methods  are  not  usually 
adaptable  to  die-casting. 

5.  It  is  cheaper  to  cast  raised  than  depressed  let- 
ters or  figures,  but  both  are  practical. 

6.  Small  fillets  added  at  sharp  corners  greatly 
strengthen  the  casting  and  increase  the  rate  of  produc- 
tion. 

7.  The  cost  of  die  work  can  sometimes  be  reduced 
by  our  knowing  the  important  dimensions,  both  where 
accuracy  is  required  and  where  it  is  not  essential. 

8.  The  following  limits  should  be  borne  in  mind  in 
designing  for  die-casting: 

(A)  Limits — Maximum  Weights  for  Casings. 
Aluminum — 3  pounds. 

Tin  Base — 8  pounds. 
Lead  Base — 10  pounds. 

(B)  Limits — Minimum  Wall  Thickness. 
Lead — 1-32  inch. 

Tin— 1-32  inch. 

Zinc — 1-8   (on  small  castings  1-16  inch). 


List  of  Automotive  Parts  That  Are  Being 

Made  by  the  Die-Casting  Process 

Air  shutters 

Generator  end  plates 

Radiator  caps 

Ball  bearing  retainers 

Gears  for  control  mechani 

sm                        Rim  lugs 

Bearing   bushings    (crankshaft, 

cam- 

Gear  cases  (small) 

Rotor  hubs  (magneto) 

shaft,  connecting  rod,  starter 

gen- 

Governor  weights 

Radiator  emblems 

erator,  gear  shift  lever,  clutch 

pilot, 

Hub  caps 

Switch  levers 

oil  pump,  shifter  fork  guide,  speed- 

Ignition distributor  head 

Spark  coil  heads 

ometer  drive  shaft) 

Instrument  parts 

Spark  and  throttle  levers 

Bracket  support  (accelerator) 

Lamp  bodies 

Spark  and  throttle  sectors 

Brush  holders 

Lamp  doors 

Speedometer  parts 

Body  trimmings 

lamp  guard  holders 

Steering  wheel  spiders 

Brush  holder  covers 

Magneto  liases 

Thermostatic  devices 

Butterfly  valves 

Magneto  bearing  plates 

Tire  brackets 

'    mishaft  bearing  cap 

Magneto  oil  reservoirs 

Tire  mould  parts 

Carburetor  float  valve  parts 

Motometer  frames 

Vacuum  tank  parts 

Carburetor  needle  valve  pointer 

Oil  pump  bearing  caps 

Vibrator  spring  supports 

Carburetor  float  chamber  cap 

Oil  pump  gears 

Water  pump  bousings 

nit  breaker  parts 

Oil  pump  bases 

Windshield  fittings 

Foot  button  guide  (accelerator) 

Pedal  shanks 

Wire  control  cable  clamp 

1  i  "nt  axle  yoke  cap 

Piston  pin  retainers 

Wire  wheel  parts 
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Aluminum — 1-8   inch    (for   small   castings    1-16  Regulated  by  depth  of  hole  and  thickness  of  casting, 

inch).  Aluminum — 3.32  inch  minimum. 

(C)  Possible   Variations   from    Drawing   Dimensions  Size  °f  hole  >s  dependent  on  its  length  and  the  gen- 
Per  Inch  of  Diameter  cr  Length.  eral  design  of  castings.     Holes  not  cast  can  usually  be 

Lead   plus  or  minus  .001  spotted  to  facilitate  drilling. 

Tin    plus  or  minus  .0005  (F)    Draft. 

Zinc   plus  or  minus  .001  Lead  and  Tin — Cores,  .0005  per  inch  of  length  and 

Aluminum   plus  or  minus  .0025  diameter.     Side  walls  .001  per  inch. 

Where  the  distance  involved  is  several  inches  these  Zinc— Cores   .001   per   inch   of   length   and   diameter. 

may  sometimes  be  reduced.  Slde  walls  -001  Per  lnch- 

/t-^    hj      •       —  xt       k         t  ti       a  Aluminum— Cores    .015    per    inch    of    diameter    and 

(D)  Maximum  Number  of    Threads.  ,        .,        „           ,         ,,         ,,    .     ...                 ,     ,            .„_ 
v     '    j        ,         .          ,                                            0A           ■     .  length.     Cores  less  than  %   inch  diameter  to  have  .005 

Lead,  external   -4  pel   men  inch  of  ,         h  and  di        t          sjd          n      005 

Zinc,  external    30  per  inch  f    ,                                                                                           y 

rn-                i               i                                                                   nj                 •       I.  inch. 

Tin,  external    34  per  inch  „,,  .,      .,        ,            ,      ,.    .      ,     .     ,  ,       .,    . 

.,       ■                .          ,                               on           •     u  While  the  above  draft  is   desirable,   it  is   sometimes 

Aluminum,  external    20  per   inch  .,,     , ...     ,,  ..     .,        ,  '  ,,  .    . 

r     ..                  .   ',                      ,           .         ...  possible  to  modify  these  limits  where  they  would  mter- 

In  the  case  of  aluminum,  where  close  fit  is  required,  fere  with  the  servke           ired. 

thread  should  be  cast  oversize  and  chased.  .                             . 

Where   economical,   internal   threads   can   be   cast  in  The   accompanying   chart   comprises   a   composite   list, 

parts  made  from  zinc,  tin  or  lead  base  alloys,  but  this  made  up  from  the  suggestions  of  several  leading  firms, 

is  not  possible  in  parts  made  of  aluminum.  covering  those  parts  which  the  die-casting  manufactur- 

(E)  Holes.  ers  believe  can  profitably  be  made  for  automotive  use 
Lead,  Tin,  Zinc— 1.32  inch  minimum.  by   means  of  die-casting. 


A  Helical  Spring  Suspension  for  Motor  Vehicles 


ANEW  construction  for  taking  up  driving  and  brak- 
ing strains  is  found  in  the  Duplex  compensating 
suspension  for  motor  vehicles  incorporated  in  the  new 
series  C  Baker  electric  industrial  tractors  and  trucks. 
The  frame  of  these  trucks  and  tractors  is  supported  on 
double  concentric  helical  springs  providing  the  necessary 
cushioning  effect,  but  the  principle  involved  is  adaptable 
also  to  other  forms  of  motor  vehicles  with  more  con- 
ventional springing. 

The  helical  springs  referred  to  above  are  loosely 
mounted  in  pockets  cast  in  the  chassis  and  axle  mem- 
bers respectively  and  support  the  chassis  load  only. 
Swivel  studs,  free  to  oscillate  in  their  retaining  sockets, 
hold  the  springs  under  proper  compression  when  the 
vehicle  is  light,  and  resist  the  tendency  of  the  chassis 
to  rebound  off  the  springs  when  traveling  over  a  rough 
surface.  These  spring  studs,  thus  tying  together  the 
chassis  and  the  axle,  are  free  in  their  seats  within  limits 
fixed  by  the  torque  resisting  devices. 

Referring  to  the  drawing,  the  forward  torque  member, 
supported  in  trunnions  from  the  chassis  frame,  takes 
all  driving  strains  through  a  large  ball  and  socket  A 
attached  to  the  motor  supporlii.g  cradle  which  1  ims  a  i 
extension  of  the  axle  housing.     A  secor.d  similar  con- 


Baker  R.  &  L.  duplex  compensating  suspension 

struction  B,  mounted  in  a  horizontal  plane  above  the 
power  unit,  holds  the  axle  in  alignment  and  resists  all 
axle  thrusts  resulting  from  forward  or  backward  motion. 


Baker  R.  &  L.  industrial  truck  axle 


Improvements  in  a  Line  Drive  Tractor 

(Continued  from  page  803) 

tral,  as  for  belt  work,  and  stopping  on  grades.  The 
operating  lever  A,  Fig.  2,  is  held  by  spring  clips  on  its 
quadrant  B  in  both  the  on  and  the  off  position.  The 
brake  drum  C  is  still  mounted  on  the  universal  joint 
just  behind  the  front  drive  axle. 

As  an  aid  to  the  operator  the  tractor  is  now  furnished 
with  a  steering  indicator  A,  Fig.  3,  and  notches  B,  C  and 
D  to  indicate  the  extreme  steering  range  and  the  straight 
ahead  position.  This  enables  the  operator,  who  always 
drives  the  tractor  from  the  implement  seat,  to  steer  rap- 
idly and  accurately. 

The  steering  clutches  A,  Fig.  4,  are  now  plain  cones, 
metal  to  metal,  instead  of  the  expanding  ring  type,  in 
order  to  eliminate  the  need  for  adjustment  for  wear 
during  the  life  of  the  clutches. 

The  photographs  show  clearly  the  essential  parts  of 
the  mechanism,  namely,  the  steel  steering  worm  with  its 
bronze  gear  (at  S,  Fig.  3),  the  cam  arrangement  for  gear 
shifting  (at  A,  Fig.  1),  the  steering  clutch  assembly  (at 
A,  Fig.  4),  the  transmission,  the  Torbensen  tractor  axle, 
and  the  five  bearing  crankshaft  in  the  Hercules  engine. 
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Machining  Cylinder  Blocks  on  Drum-Type 

Continuous  Miller 


HERETOFORE  the  top  and  bottom  faces  of  cylin- 
der blocks  have  generally  been  faced  off  in  hori- 
zontal milling  machines  with  long  tables  to  which  a  con- 
siderable number  of  the  castings  could  be  strapped  at 
the  same  time.  The  illustrations  herewith  show  a  ma- 
chine of  the  drum  type  specially  designed  for  handling 
cylinder  castings.  This  machine  is  quite  compact,  and 
it  is  also  continuous  in  operation,  loading  of  the  drum 
going  on  while  the  machine  is  in  operation. 

One  of  the  illustrations  shows  the  milling  operation 
on  the  top  and  bottom  faces  of  the  cylinder  block  and 
the  other  the  same  operation  on  the  end  surfaces  of 
the  block.  By  performing  milling  operations  on  opposite 
sides  of  a  casting  at  the  same  time,  one  handling  is 
obviated  and  the  surfaces  are  bound  to  be  parallel. 

In  milling  the  top  and  bottom  of  the  block,  two  small 
cutters  are  used  for  roughing  and  one  large  cutter  for 
finishing.  The  two  small  cutters  are  not  operating  on 
the  same  section  simultaneously.  Moreover,  the  rough- 
ing and  finishing  cuts  do  not  occur  upon  the  same  cast- 
ing  simultaneously. 

All  spindles  have  individual  adjustment  and  are  driven 
by  worms  and  worm  wheels,  the  cutting  speed  of  the  fin- 
ishing cutters  being  20  per  cent  less  than  that  of  the 
roughing  cutters.  Different  cutter  speeds  can  be  ob- 
tained by  means  of  pick-off  gears.  The  drum  is  rotated 
by  herring-bone  gears  and  worm  and  worm  wheel,  and 
its  speed  can  also  be  changed  by  means  of  pick-off  gears. 
The  drum  spindle  is  of  the  double  taper  bearing  type, 


with  very  fine  adjustment  to  prevent  end  motion.  The 
other  bearing  of  the  drum  spindle  is  provided  with  a 
take-up  bushing  of  the  split  taper  type. 

All  gearing,  splined  shafts  and  revolving  parts  are 
inclosed  and  run  in  a  bath  of  oil.  There  are  oil  reser- 
voirs on  both  sides  of  the  machine  and  oil  is  constantly 
circulated  by  means  of  pumps.  All  slow  running  bear- 
ings, such  as  the  spindles,  are  provided  with  special 
means  of  lubrication,  so  they  will  not  become  flooded. 

In  chucking  the  cylinder  block,  use  is  made  of  a  clamp 
with  double  bearing,  which  simplifies  the  handling. 
Machining  the  top  and  bottom  of  the  four-cylinder  block, 
as  shown  in  the  illustration,  is  accomplished  at  the  rate 
of  25  per  hour,  in  regular  operation,  we  are  assured. 
The  rate  of  production  in  milling  the  end  surfaces  of  the 
cylinder  block,  as  shown  in  the  other  cut,  is  35  per  hour. 

The  advantages  claimed  for  the  method  of  cylinder 
machining  here  illustrated  are  that  much  floor  space  and 
much  labor  cost  are  saved.  The  machines  are  manufac- 
tured by  the  Newton  Machine  Tool  Co. 


THE  announcement  is  made  by  the  Secretary  of  the 
(.British)  Department  of  Scientific  and  Industrial 
Research  that  the  Research  Association  for  the  Cast  Iron 
and  Allied  Industries  has  been  approved  by  the  Depart- 
ment as  complying  with  the  conditions  laid  down  in  the 
Government  scheme  for  the  encouragement  of  industrial 
research. 


Facing  top  and  bottom  of  engine  block 


Facing  ends  of  engine  block 
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Exports  of  Automobiles  and  Tires  for  February,  1921 


Azores  and  Made: 

Bulgaria 

Denmark  . . . 

Finland 

France 


Iceland  and  Fa 

Italy 

Malta.  Gozo,  el 

Netherlands 


Spain        

Switzerland 
Turkey  in  Europe 

England    

Scotland 
Ireland 


Jamaica  

Trinidad  and  Tobago    

Other  British  West  Indies 

Cuba        

Virgin  Islands  of  United  Slates 

Dutch  West  Indies 

French  West  Indies 

H. 


Dominican  Republic 


British  Gui 
Dutch  Guii 
Paraguay 


Aden    

China      

k*  aniline 

British  India 

Straits  Settlements 

Other  British  East  Indies    . 

Dutch  East  Indies 

French  Indo  China 

Hongkong 


Other  Oceania 
Philippine  Islands 

Africa: 
Belgian  Kongo 
British  West  Africa 
British  South  Africa 
British  East  Africa 
Canary  Islands 

French  Africa 

Kamerun.  etc. 
Madagascar 
Morocco    


Total        622        11.072,696 


1.864 
203,153 


18.007 
I5!395 


175, SOI 

:  046 

18,588 

17,400 


0,957 
15,665 
118  (93 


615 


26.729 
'  i  i  289 

26! 575 


24,198 
4.887 
7.759 
5,490 

32,910 
2,200 


19,981 
2,700 
7,000 
3,744 
32,515 
16,158 
3,329 
31,094 
11,500 
106.292 
52,986 
20.352 
2,646 
13.448 


750 


510 
923 

1.020 
6,000 
2,163 
191,515 
2.536 
75,521 
45,258 
6.394 
4,945 


33,378 
lfi.S30 
49.511 


80,476 

104,722 
6.000 

>i:;,7<iii 
11.400 
l.-,.(ll.-i 
01.257 


19.263 

33  

134.233 
142,017 


in  920 

.58.(1113 

12  632 


16,807 
15.710 
0.885 
308,981 
1,777 
1.433 
0  392 
7. 508 
23,214 
104.964 
4,825 
I27.0S0 
27,014 
17,165 
1,462 
2,444 
737 
3,851 
50.736 
14.660 
10.489 


32,866 

SI  I 

2,389 

117.239 

36.291'. 

3, 156 

143,275 

9,762 

3,336 

87,900 

517 

2,793 

3.877 

23,641 

194,696 

75,963 

475 


1 .  126 
24,  mi 
0 

2.  197 

2.171 

30 

1,243 

0 
ii  301 


10,359 

1,232 

2,601 

305 

59,055 

11.072 

371 

161 

2,045 

287 

1,214 

20S 

7,810 

1.875 

109,47s 

8,917 

739 

14.36S 

519 

6,471 

1,059 

7,883 

605 

2,942 

682 

3,908 

390 

616 

96 

23,663 

2,908 

23,367 

658 

7,021 

023 

2.520 

300 

13, 301 

635 

1,918 

562 

26. 040 

6,  132 

31 

67.312 

6,167 

3,131 

3,996 

1,(1(10 

220 

20 

31,836 

3,043 

18,622 

2,353 

96, 798 

i.  159 

67 

68,348 

8,987 

52,506 

7,023 

17,069 

4,235 

527 

3,107 

25 

70 

9 
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Foreign  Trade  Financing  Plan  Makes 
Material  Progress 

Nine  States  have  altered  tire  banking  laws  to  permit  the  banks  within  the 
State  to  invest  in  export  trade  funds.  Credit  to  he  apportioned  in  propor- 
tion to  support  in  the  financing:  plan.     Other  foreign  trade  information. 


MATERIAL  progress  is  being  made  by  the  Foreign 
Trade  Financing  Corp.,  the  bank  promoted  institu- 
tion, which  proposes  to  establish  a  $1,100,000,000 
long  term  credit  for  American  manufacturers  in  foreign 
trade  fields.  An  evidence  of  the  advance  made  in  this  pro- 
motion is  that  nine  states  have  changed  their  banking 
laws  sufficiently  to  permit  banks  in  those  states  to  invest 
in  this  corporation. 

The  plan  being  worked  out  is  that  after  $100,000,000 
of  stock  has  been  subscribed,  debentures  will  be  issued  for 
the  additional  billion  dollars.  These  debentures  will  be 
sold  to  investors.  The  time  of  this  credit  will  be  sufficient 
to  permit  the  foreign  buyer  to  turn  his  goods  into  money. 
Also  it  will  give  time  for  the  recovery  of  exchange  values. 

There  is  one  very  interesting  point  about  the  present 
plan  of  placing  these  securities  which  appears  to  be 
eminently  fair  to  all  concerned.  The  men  who  originated 
the  plan  of  this  corporation  make  no  secret  of  the  fact 
that  the  money  made  available  to  any  industry  will  be  in 
proportion  to  the  financial  support  given  by  this  industry. 
In  other  words,  if  the  automotive  industry  wishes  to  avail 
itself  heavily  of  the  advantages  of  the  long  term  credit 
arrangement  provided  by  this  corporation,  it  must  support 
the  organization  of  the  corporation.  The  address  of  the 
Organization  Committee  of  the  Foreign  Trade  Financing 
Corporation  is  66  Broadway,  New  York. 


RECENTLY  in  an  account  of  the  spark  plug  sales  in 
,  Argentina,  Automotive  Industries  referred  to  the 
Hauquaire  plug.  This  name  was  taken  from  the  Consular 
Report.  The  plug  referred  to  was  the  Macquaire,  a  French 
plug. 


demand  being  for  a  four-cylinder  job  from  1  to  21/4  tons, 
equipped  with  pneumatics  and  the  1  and  1%-ton  sizes. 

Consul  Davis  added  that  there  was  a  difficulty  in  obtain- 
ing import  licenses,  but  that  these  were  given  freely,  how- 
ever, on  parts  of  cars  to  be  assembled  within  the  country. 

The  exports  of  passenger  cars  from  the  United  States 
to  Finland  in  1920  was  82,  valued  at  $123,859,  while  104 
trucks,  valued  at  $202,719,  were  shipped  from  this 
country. 


Arabs  Study  Tractors 

BAGDAD,  in  Mesopotamia,  held  its  first  agricultural 
tractor  competition  for  fifteen  days  during  January, 
with  Austin,  Fiat,  Fordson  and  Saunderson  ma- 
chines as  the  principal  performers.  The  trials  were  fol- 
lowed with  great  interest  by  the  Arab  farmers,  who  were 
very  quickly  converted  to  the  advantages  of  mechanical 
traction  and  who  placed  orders  for  these  machines  with- 
out waiting  for  the  final  and  technical  results  of  the  com- 
petition. The  sight  of  these  modern  agricultural  machines 
being  driven  and  cared  for  by  the  natives  was  picturesque 
in  the  extreme. 

The  competition  was  carried  through  very  successfully, 
all  the  machines  doing  good  work.  The  trials  were  attended 
by  the  High  Commissioner,  Sir  Percy  Cox,  by  various 
ministers,  and  other  officials,  all  cf  whom  expressed  their 
satisfaction  at  the  results  obtained. 


Automotive  Vehicles  in  Finland 

THE  fact  that  the  car  population  of  Finland  had  reached 
1500  at  the  end  of  1920  is  related  in  a  Commerce 
Bureau  report  by  Consul  Leslie  A.  Davis  of  Helsingfors, 
who  states  that  two-thirds  of  these  are  in  Helsingfors  and 
thai  no  other  city  has  more  than  fifteen  or  twenty  cars. 
The  trucks  in  operation  are  given  as  300  to  400,  a  larger 
proportion  of  which  are  used  in  the  country  and  smaller 
towns. 

During  the  first  nine  months  of  the  year  the  imports  of 
cars  and  trucks  was  631,  of  which  100  came  from  the 
United  States  and  the  remainder  from  Germany,  which. 
because  of  exchange  conditions,  is  in  a  favorable  position. 
American  cars,  because  of  their  higher  power,  are  said  to 
be  popular,  the  preference  being  for  lighl  seven  passenger 
cars  with  six-cylinder  engines,  standard  tread  and  wheel- 
base  of  from  118  to  124  inches.  A  high-tension  magneto 
was  said  to  be  necessary  equipment  and  the  left-hand  drive 
is  desirable,  although  the  German  cars  are  being  sold  with 
right  drive.    A  good  truck  market  for  both  industrial  and 

agricultural  use  exists  in  Finland,  the  Consul  states,  th 


TRACTOR  trials  will  be  held  in  Bulgaria  this  month 
under  the  direction  of  the  Bulgarian  Ministry  of 
Agriculture.  According  to  a  British  trade  report,  "a 
small,  strong  tractor,  capable  of  dealing  with  rough 
ground  and  able  to  operate  within  confined  spaces,  is 
cne  type  like.y  to  meet  with  success." 


Trucks  in  England 

THE  steady  growth  of  motor  truck  traffic  on  British 
roads  is  shown  by  two  facts  of  recent  date. 

First — The  large  and  old  firm  of  jam  and  food  condi- 
ment purveyors,  Crosse  &  Blackwell  of  London,  are  re- 
moving to  a  disused  new  five  million  dollar  Government 
factory  near  Burton-on-Trent,  whence  they  intend  to  de- 
liver the  goods  by  motor  truck,  of  which  they  have  made  a 
preliminary  purchase  of  over  150  vehicles. 

Second— The  big  housefurnishing  company  of  Maple's 
of  London  are  starting  a  motor  truck  collecting  and  dis- 
tributing service  as  a  cheaper  alternative  to  railway 
carriage  of  goods.  More  than  100  trucks  are  being  em- 
ployed as  a  start. 

A  development  of  this  sort  finds  response  in  the  railroad 

interests'    seeking    to    attach    to    themselves    Control    of    the 

proposed    road    motor   traffic   services.      Consequently,    as 
e  there  is  legislation  on  the  matter  pending,  feeling  runs 
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high  and  automotive  dealers  are  being  asked  to  oppose 
the  reported  intention  of  the  Government  to  entrust  high- 
way motor  truck  enterprise  to  the  railways  under  the 
auspices  of  the  Ministry  of  Transport.  The  latest  reports 
are  that  the  Ministry  itself  may  be  scrapped  as  being  too 
costly  for  the  present  financial  state  of  the  country  and 
probably  as  much,  if  not  more,  because  of  the  drastic 
opposition  to  certain  of  its  program  by  the  rail  and  trans- 
port services  at  large. 


British  Automotive  Trade 

FIGURES  for  the  foreign  automotive  trade  of  Great 
Britain  in  1920,  recently  announced  by  the  Bureau  of 
Foreign  and  Domestic  Commerce,  show  that  5325  motor 
cars  and  commercial  vehicles,  with  a  value  of  £3,929,455. 
and  3121  chassis,  with  a  value  of  £2,474,877,  were  exported 
during  the  year.  The  comparison  with  previous  years,  as 
well  as  the  totals  for  other  automotive  equipment,  is  given 
as: 

1913  1919  1920 
7,595             1,514             5,325 
Touring  cars  and  commer- 
cial  vehicles    £2,396,369     £1,056,720     £3,929,455 

1,234  678  3,124 

Chassis  for  motor  cars ..  .        £465,283        £471,585     £2,474,877 
Motor  cars,  other  parts...        £788,239     £1,068,627     £1,986,410 

16,850  8,368  21,304 

Motorcycles   and   tricars..         £733,269       £577,343     £1,672,903 
Motorcycles    and     tricars, 

parts    £217,330       £321,834        £667,654 

Airplanes,  airships,  balloons 

and  parts   £46,756        £712,784     £1,918,740 


Service  Competition  In  Britain 

THERE  is  evidence  of  an  increasing,  not  to  say  an 
accelerated,  interest  by  British  auto  firms  in  service  fa- 
cilities. Among  the  factors  responsible  for  this  new  zest  are 
fear  of  the  effects  of  American  firms  by  contrast  with  Brit- 
ish service  methods,  restricted  number  of  paid  drivers,  and 
the  increasing  use  of  cars  by  business  men  for  business 
ends.  All  this  makes  for  recognition  of  the  fact  that  the 
car — irrespectively  of  first  cost — having  the  minimum  of 
idle  working  hours  is  really  the  most  useful  and  economi- 
cal. Just  now  and  for  some  time  a  section  of  the  motor 
press  has  been  discussing  standard  charges  for  overhauls, 
with  the  result  only  to  expose  the  chaotic  state  of  the  issue 
and  to  concentrate  attention  on  the  absolute  need  for  stand- 
ard parts  and  good  stocks  of  them  available  at  short  call. 

As  an  instance  of  individual  service  enterprise  may  be 
noted  the  scheme  just  announced  by  the  Hillman  Company 
of  Coventry,  one  of  the  smaller  British  producers  of  cars. 
This  company  is  issuing  with  each  car  a  specific  guarantee 
against  mechanical  breakdown  for  one  year  and  seven  days 
from  the  date  it  leaves  the  works.  Should  a  breakdown 
occur,  the  repairs  may  be  executed  by  any  competent  firm 
selected  by  the  owner,  the  bill  being  paid  by  the  company. 
Further,  the  company  will  pay  the  owner  $5  a  day  for  the 
hire  of  another  vehicle  while  his  own  is  out  of  use  up  to 
30  days.  In  addition  every  car  sold  will  carry  with  it  a 
full  insurance  policy  against  all  ordinary  risks. 

These  attractions  are  good  in  themselves,  bat  they  take 
no  account  of  the  cost  of  such  repairs,  and  although  it 
matters  less  to  the  user  than  it  does  to  the  makers  what 
the  cost  may  be  during  the  first  year  of  its  use,  the  scheme 
makes  no  stated  provision  for  the  cost  of  repairs  when  they 
are  usually  first  needed,  namely,  after  (not  during)  the 
first  year's  use. 

Another  firm — the  Austin  Company  of  Birmingham — 
has  thrown  a  bomb  into  the  repairing  trade  by  stating  in 
its  monthly  house  organ  that  its  car  can  be  "overhauled" 
by  four  men  in  one  day  (i.e.  eight  hours)  at  a  cost  of  $30. 
To  realize  on  British  garage  labor  at  present  pay  rates 


one  must  charge  not  less  than  $1  an  hour  all  round,  so  that 
the  above  sum  is  quite  inadequate,  not  to  mention  the  am- 
biguity of  the  term  "overhaul"  as  used  in  a  connection 
which  is  probably  meant  to  imply  nothing  more  than  inter- 
nal cleaning,  adjusting  screw-adjustable  parts,  de-carbon- 
izing the  cylinders  and  a  generally  rapid  survey  of  condi- 
tions diagnosed  rather  by  the  ear  than  by  the  vision. 


N.  A.  C.  C.  Foreign  Trade  Policy 

THE  National  Automobile  Chamber  of  Commerce  has 
recently  published  a  booklet,  printed  in  four  lan- 
guages, which  is  regarded  as  an  international  statement 
for  the  purpose  and  aims  of  the  Chamber.  The  follow- 
ing excerpts  from  this  booklet  pertain  to  foreign  trade 
activities  of  the  Chamber: 

"Realizing  the  growing  importance  of  the  automobile  as 
an  essential  to  international  progress,  the  Chamber  re- 
cently organized  a  Foreign  Trade  Department  which 
functions  under  the  directions  of  a  Committee  composed 
solely  of  manufacturers  who  are  thoroughly  conversant 
with  export  matters.  Among  the  policies  already  advo- 
cated by  this  Committee  may  be  mentioned  the  application 
to  the  United  States  Congress,  for  a  lowering  of  the  duty 
on  automobiles  imported  into  the  United  States  from 
abroad.  At  present  the  United  States  duty  is  45  per  cent 
for  automobiles  costing  at  place  of  origin  more  than 
$2,000,  whereas  those  of  a  lower  value  are  assessed  30  per 
cent  ad  valorem.  The  enactment  of  a  uniform  tariff  law 
of  30  per  cent  on  all  automobiles,  regardless  of  value,  was 
urged  by  the  American  manufacturers  despite  the  fact 
that  foreign  manufacturers  already  enjoy  special  conces- 
sions because  of  exchange  rates  in  their  favor,  the  manner 
of  determining  the  dutiable  value  of  imports  into  the 
United  States  at  the  current  rate  of  exchange  rather  than 
at  the  normal  as  was  done  prior  to  1919,  and  the  savings 
in  customs  charges  resulting  from  the  American  practice 
of  using  the  F.  O.  B.  value  of  the  imported  product  as 
dutiable  basis  rather  than  the  C.  I.  F.  value,  which  abroad 
mostly  serves  for  such  purpose. 

"Appreciating  that  many  foreign  countries  do  not  bene- 
fit in  trade  by  a  duty  reduction  on  automobiles  imported 
into  the  United  States,  especially  if  the  exports  therefrom 
consist  of  entirely  different  commodities,  the  National 
Automobile  Chamber  of  Commerce  has  also  urged  the 
negotiation  of  reciprocity  treaties  which,  by  affording 
better  marketing  facilities  for  the  products  of  the  nations 
concerned,  also  offer  assurance  of  mutual  prosperity. 

"A  further  aim  of  the  National  Automobile  Chamber 
of  Commerce  is  to  promote  the  construction  of  highways. 
A  special  department  is  maintained  to  compile  and  dissemi- 
nate gratuitously  data  on  the  most  modern  and  economical 
methods  of  building  roads  not  only  in  the  United  States 
but  in  foreign  countries  also.  Because  of  this  provision, 
governments  or  individuals  abroad  may  be  assured  of  a 
spirit  of  co-operation  equally  as  spontaneous  as  that  ex- 
tended to  those  concerned  with  the  solution  of  road  prob- 
lems in  the  United  States." 


Swiss  Automobile  Exhibit 

THE  date  for  the  International  Automobile  Exhibition 
at  Basle,  Switzerland,  has  been  fixed  for  May  28  to 
June  6.  The  showing  will  be  made  under  nine  classifi- 
cations, which  are:  touring  cars  and  chassis;  lorries,  trac- 
tors and  other  industrial  automobile  vehicles;  automobile 
vehicles;  agricultural  machines  and  engines,  industrial, 
aviation  and  motor  boat  engines;  motor  cycles  and  bicycles; 
parts  for  automobiles,  engines,  motor  cycles  and  bicycles; 
wheels,  rims  and  tires;  tools  and  machines  for  manufac- 
turing automotive  equipment,  and  sports  articles. 
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Constructive  Possibilities  of  the  Open 
Shop  Movement 

Intense  bitterness  has  been  engineered  among  many  workers  by  the  open 
shop  movement.  This  has  come  about  because  they  believe  it  to  be  an 
attempt  to  take  away  the  power  collective  action  has  given  them.  The 
movement  must  be  accompanied  by  fairness  and  patient  understanding. 

By  Harry  Tipper 


TWO  men  were  talking  in  the  waiting  room  at  the 
railroad  station  the  other  day.  Evidently  they  had 
just  finished  their  shift  at  work  and  were  on  the 
way  home.  Part  of  their  conversation  reached  me  and  it 
was  sufficiently  interesting  to  get  me  to  listen  in  without 
respect  to  the  propriety  of  the  matter. 

The  first  man,  the  taller  and  quieter  of  the  two,  was 
talking  about  the  new  developments  in  the  shop  and  wound 
up  with  a  remark,  which  was  the  occasion  of  my  attempt 
to  hear  the  rest  of  the  conversation.  The  remarks  have 
been  censored  a  little  for  obvious  reasons. 

"Yes,  that's  a  fine  proposition;  they  think  they  can  put 
it  all  over  us  now  because  work  is  scarce.  They  talk  about 
the  American  plan  and  all  that  bunk,  but  what  they  are 
trying  to  do  is  simply  to  throw  us  union  fellows  out.  That's 
what  they  mean  by  the  open  shop." 

"Sure,"  said  the  other  fellow,  who  was  more  aggressive 
in  his  attitude.  "Remember  what  Bill  said  about  spies  at 
the  last  meeting.  Remember  what  happened  to  Bill  a  week 
later,  when  he  was  laid  off.  They  said  he  was  laid  off 
because  he  was  not  a  good  worker.  He  was  just  reported 
and  laid  off  on  account  of  what  he  said  at  the  meeting. 
Besides,  didn't  they  lay  off  three  men  out  of  the  tool  room 
last  week;  and  it's  funny  that  all  those  three  men  were  on 
union  committees." 

The  conversation  went  on;  it  was  pretty  bitter  and  it 
was  too  emphatic  to  be  censored  readily,  so  that  it  could 
be  included  in  any  report  of  the  circumstance.  The  re- 
marks which  have  been  mentioned  were  indicative  of  the 
attitude  of  these  men  and  the  point  of  view  which  they 
had  on  the  open  shop  as  far  as  their  particular  plate  was 
concerned. 

I  have  stated  a  number  of  times  in  these  articles 
that  the  open  shop  under  proper  conditions  is  the 
ideal  arrangement  for  co-operation,  but  we  are  not 
dealing  with  the  ideal  m  industry,  and  in  most  of  thc 
establishments  the  suspicion,  the  prejudice  and  the 
opinions  on  both  sides  are  far  from  ideal. 

The  leaders  of  the  unions  are  pointing  out  con- 
tinually that  the  employers  did  not  give  up  their  own 
co-operative  organizations,  and  in  trades  where  the 
employers'  organizations  have  been  very  active  in 
fighting  the  labor  organizations,  a  careful  propa- 
ganda of  information  has  been  given  to  the  workers 
concerning  these  activities.  As  a  consequence,  a 
great  many  of  the  union  workers  believe,  like  the 
two  men  who  were  talking,  that  the  open  shop  move- 
ment is  intended  first  of  all  to  destroy  the  union  and 
to  fasten  upon  the  worker  the  old  control  against 
which  the  unions  have  been  fighting. 
They  believe  that  this  is  an  attempt  to  take  away  the 


power  which  collective  action  has  given  to  them,  and  a 
good  many  of  them  cannot  speak  about  the  open  shop 
movement  without  displaying  a  bitterness  which  is  not 
any  less  than  that  displayed  by  a  good  many  employers. 

Warfare  is  a  poor  way  to  secure  co-operation  and  in- 
creased suspicion  does  not  lend  itself  to  the  establishment 
of  any  unity.  As  the  advantage  is  secured  by  one  side  or 
the  other,  that  advantage  is  used  only  to  press  their  con- 
trol and  their  demands  with  the  consequence  that  these 
demands  become  more  and  more  incompatible  and  result 
in  a  greater  division  and  a  larger  measure  of  disagree- 
ment. 

Out  in  the  Middle  West  one  of  the  biggest  plants  in  an 
industry  which  is  very  closely  organized  has  been  running 
a  non-union  shop  for  years,  for  more  than  the  lifetime 
of  the  original  workers.     In  that  time  this  plant  has  not 
had  a  strike  which  assumed  any  serious  proportions  and 
no  attempts  to  unionize  the  shop  have  succeeded,  although 
some  of  the  most  skillful  workers  in  the  business  are  a 
part  of  the  personnel  of  that  organization.     The  owners 
of  this  establishment  are  known  far  and  wide  in  the  busi- 
ness as  being  on  the  square,  as  taking  care  of  their  work- 
ing people  and  as  thoroughly  honorable  in  their  dealings 
with   workers.     As   a  consequence,   they   have   secured   a 
family  spirit  and  a  unity  within  the  organization  which 
has  not  deteriorated  in  the  growth  of  the  establishment. 
It  is  possible  to  make  the  open  shop  a  valuable  ad- 
vance in  American  industrial  organization,  provided 
that  it  is  accompanied  by  a  spirit  of  patient  under- 
standing and  of  fairness  which  does  not  countenance 
any  spy  systems  of  information,  any  discrediting  of 
union  members  because  they  are  union  members,  or 
any  unscrupulous  advantage  of  the  workers  in  re- 
wards or  conditions,  because  they  are  not  organized 
into  powerful  co-operative  bodies. 

Wherever  open  shops  have  been  established  on  this 
basis,  they  have  succeeded  in  retaining  the  allegiance 
of  their  workers  in  the  midst  of  strikes  and  through 
all  kinds  of  adversity.  This  is  not  only  true  in  this 
country,  but  there  are  some  notable  examples  of  this 
in  Great  Britain,  where  the  organization  condition  is 
far  more  serious.  If  the  open  shop,  however,  is 
seized  upon  as  a  means  of  retaining  the  control  of 
the  worker  and  fighting  the  union  without  any  de- 
sire or  patient  development  of  the  ideals  of  fair 
play,  the  results  will  embitter  the  worker  and  in  the 
course  of  time  increase  the  strength  of  the  vari- 
ous types  of  workers'  organizations. 
Thei-e  is  no  other  possibility.  The  manufacturer  must 
be  ahead  of  the  union  in  his  understanding  of  human  na- 
ture, and  what  is  involved  in  co-operative  unity  and  har- 
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mony,  or  his  objection  to  organization  as  it  is  at  present 
constituted,  will  have  no  other  effect  than  to  increase  its 
value  in  the  eyes  of  his  employees.  There  is  very  little 
discipline  in  employers'  groups.  Employers  who  have  a 
sane  knowledge  of  the  fundamentals  of  human  relations 
are  harmed  in  their  work  by  the  aggressive  and  belligerent 
attitude  of  the  man  who  sees  in  the  present  movement 
only  the  opportunity  to  recover  control  of  his  employees. 

The  short  sighted  manufacturer  is  the  man  who 
leans  back  complacently  with  the  statement  that  he 
has  licked  the  unions  because  he  has  secured  the 
advantage  for  the  moment,  and  believes  he  can  go 
back  to  making  them  do  what  he  thinks,  instead  of 
agreeing  with  them  on  what  should  be  done. 

The  average  worker  is  interested  in  his  employ- 
ment, his  local  conditions  and  his  own  living,  far 
more  deeply  than  he  is  in  the  progress  of  union  or- 


ganization. He  will  respond  to  the  sincere  effort  of 
the  manufacturer  to  establish  methods  of  discussion 
and  agreement  if  these  are  effected  by  a  persistent 
effort  which  arises  out  of  a  desire  for  fair  dealing. 

The  job  cannot  be  done  without  patience  and  a  consider- 
able measure  of  understanding  on  the  part  of  the  manufac- 
turer, because  there  is  a  large  amount  of  suspicion  to  re- 
move, and  a  new  attitude  of  co-operation  to  institute.  It 
needs  a  strong  leader  to  establish  an  open  shop  which  will 
be  admittedly  in  advance  of  the  present  method  of  organi- 
zation, and  needs  a  measure  of  study  which  very  few 
executives  have  given  to  the  human  side  of  the  question. 

The  open  shop  can  be  made  the  best  basis  for  agreement 
and  unity.  It  will  not  serve  its  purpose,  however,  if  the 
worker,  because  of  ignorance,  or  because  of  the  character 
of  the  attempt,  reacts  to  it  as  did  the  two  men  mentioned 
at  the  head  of  this  article. 


Personnel  Work  Necessary  in  Dull  Times 


THE  relatively  great  decrease  in  personnel  depart- 
ments and  their  functions  since  jobs  became  scarcer 
than  workmen  naturally  brings  up  the  question  as  to 
whether  or  not  such  abnormal  decrease  is  justified. 
Manufacturers  have  given  a  number  of  reasons  for  cut- 
ting out  such  activities. 

To  find  out  what  there  is  to  say  from  the  other  side, 
a  successful  and  intelligent  personnel  manager  was 
asked  this  question  the  other  day,  "What  is  the  use  of  a 
personnel  department  or  industrial  relations  activity  at 
this  time  anyhow?  What  is  your  excuse  for  living?"  A 
brief  digest  of  his  remarks  is  of  interest  as  presenting 
the  other  side  of  the  case.  His  statement  was  something 
like  this : 


In  the  first  place,  safety  work  must  be  continued, 
whether  the  force  is  large  or  small.  The  records  of  our 
company  show  an  actual  saving  of  many  thousand  dol- 
lars a  year  since  the  institution  of  safety  work,  simply 
in  compensation  money  and  similar  expenditures.  Pri- 
marily for  that  reason  our  safety  work  is  being  con- 
tinued during  the  present  depression. 

Health  supervision  also  comes  under  our  personnel 
activities.  Even  with  a  curtailed  working  force,  the 
company  wants  the  lowest  possible  unit  cost  of  pro- 
duction, which,  turned  around,  means  the  greatest  quan- 
tity and  quality  output  per  man.  This  can  be  main- 
tained only  through  a  continuance  of  health  supervision, 
both  as  regards  accident  and  medical  cases  for  the  men 
left  on  the  job. 

In  almost  every  plant  there  is  considerable  job  anal- 
ysis work  to  be  done,  which  the  personnel  or  employ- 
ment department  has  been  too  busy  to  complete  during 
the  high  tension  period  through  which  we  have  recently 
passed.  This  work  must  be  completed  before  the  hiring 
and  placing  of  men  can  be  done  on  an  intelligent  basis. 
The  present  inactivity  in  hiring  gives  the  employment 
manager  sufficient  time  to  take  up  work  of  this  nature, 
make  further  research  into  the  various  jobs,  the  condi- 
tions surrounding  them  and  the  human  factors  involved 
in  the  various  production  activities. 

The  task  of  laying  off  men  properly  calls  for  nearly  as 
much  intelligent  effort  as  that  of  hiring  them.  When 
business  picks  up  again  every  firm  will  want  to  rebuild 
its  working  force.  The  firm  which  has  sent  its  men 
away  with  a  friendly  feeling  toward  the  company  will 
be  in  the  best  position  to  re-employ  its  former  workmen. 
Where  this  can  be  done,  thousands  of  dollars  will  be 
saved  that  otherwise  would  have  gone  toward  breaking 


in  new  men  to  an  unfamiliar  plant.  In  the  meantime  the 
employment  manager  can  keep  in  touch  with  the  best 
of  these  men  in  one  way  and  another,  and  thus  insure 
their  return  when  they  are  needed. 


Assuming,  of  course,  that  the  personnel  department 
is  pared  down  to  a  minimum  along  with  the  other  ad- 
ministrative divisions  of  the  organization,  there  appears 
to  be  a  very  definite  field  for  its  activities  even  during 
times  of  depression  such  as  the  present. 


ALL  YOU  NEIGHBORS  THAT  HAVE  BEEN  WAITING  FOR  THE 

FROST  TO  GET  OUT  OF  THE  GROUND  BETTER 

BE  GETTING  YOUR  SEED  IN! 


Cartoon  from  New  York  Tribune  referred  to  on  page 
5  of  last  week's  issue  of  Automotive  Industries 
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Stimulating  Individual  Effort 

THE  ultimate  success  of  the  open  shop  movement 
will  rest  fundamentally  upon  the  fairness  and 
patience  exhibited  by  employers.  The  fact  that  an 
open  shop  is  established  and  the  power  of  the  union 
eliminated  or  even  diminished  is  in  itself  only  an 
incident  in  the  solving  of  the  labor  problem.  The 
maintenance  of  a  belligerent  attitude  on  the  part  of 
employer  or  employees  can  have  even  a  greater  dele- 
terious effect  on  production  than  union  domination. 

The  ultimate  futility  of  the  fighting  attitude  was 
voiced  /recently  by  Herbert  Hoover  when  he  said : 
"We  cannot  attain  equality  of  opportunity  or  main- 
tain initiative  through  crystallization  of  economic- 
classes  or  groups  arraigned  against  each  other,  ex- 
erting their  interest  by  economic  and  political  con- 
flicts. We  cannot  attain  it  by  transferring  to  gov- 
ernmental bureaucracies  the  distribution  of  material 
and  intellectual  products. 

"We  can  attain  it  by  .  .  .  the  stimulation  of 
individual  effort  in  the  whole  mass." 


Methods  of  stimulating  individual  effort  over  long 
periods  of  time  have  not  yet  been  well  worked  out. 
Study  and  analysis  of  the  factors  involved  and  a  de- 
termination of  possible  methods  are  the  chief  activi- 
ties which  lie  ahead  of  those  seeking  a  solution  to  the 
complex  problem  of  human  relationships  in  industry. 


Thoroughgoing  Fuel  Research 

IN  England  where  the  automotive  fuel  problem  is 
more  pressing  if  not  more  serious  than  in  this 
country,  one  of  the  prominent  petroleum  companies 
has  undertaken  what  promises  to  be  the  most  ex- 
haustive and  thorough  research  into  the  inherent 
characteristics  of  liquid  fuel  and  their  effect  upon 
engine  operation  ever  undertaken.  This  research  is 
being  conducted  not  by  a  petroleum  chemist  or  even 
by  the  engineering  staff  of  a  company  in  the  oil  busi- 
ness, but  by  a  group  of  engineers,  physicists  and 
chemists  including  several  of  the  foremost  investiga- 
tors in  these  lines  which  England  has  produced.  The 
work  is  in  charge  of  Mr.  Ricardo,  one  of  the  most 
progressive  automotive  engineers  in  Great  Britain, 
but  a  man  whose  training  and  experience  is  not  pri- 
marily in  fuel  matters,  but  in  engine  design  and  the 
relations  existing  between  design  and  performance  as 
affected  by  the  character  of  the  fuel. 

This  is  significant  as  indicating  that  the  investi- 
gation will  not  be  primarily  of  a  theoretical  nature — 
though  the  theory  involved  will  quite  properly  be  fully 
investigated  and  developed  and  the  results  checked 
from  this  standpoint — but  rather  that  practical  con- 
clusions will  be  drawn.  In  short,  it  appears  that  the 
underlying  purpose  is  to  learn,  first  what  fuels  are 
best  suited  for  efficient  use  in  internal  combustion 
engines,  and  second  what  inherent  qualities  render 
them  superior  to  other  fuels. 

With  such  information  in  hand,  and  only  then,  will 
it  be  possible  for  fuel  producers  to  intelligently  pro- 
ceed in  making  the  fuel  supply  go  furthest  and  be 
used  with  greatest  convenience  and  satisfaction. 

Thanks  very  largely  to  one  or  two  progressive 
American  investigators  allied  with  the  automotive  in- 
dustry we  have  come  to  learn  in  recent  years  some 
few  facts — or  at  least  some  reasonably  plausible 
theories — regarding  the  advantages  and  disadvan- 
tages of  certain  classes  and  grades  of  domestic  fuel ; 
something  about  the  important  effect  of  detonation 
upon  the  utility  of  fuel ;  and  something  about  means 
for  preventing  or  mitigating  detonations  by  the  use 
of  "dope"  and  otherwise.  Most  of  the  information  is 
vague  and  incomplete.  Some  of  it  appears  to  be  of 
doubtful  value  if  not  actually  misleading  as  judged 
by  the  results  of  the  British  investigation  announced 
to  date.  All  of  which  points  to  the  need  in  this  coun- 
try of  just  such  thorough  and  comprehensive  research 
as  our  British  contemporaries  are  undertaking. 

There  has  been  much  talk  about  and  there  is  great 
need  of  co-operative  research  in  which  the  automotive 
and  fuel  industries  should  join,  but  little  has  yet  been 
accomplished  in  this  direction.  When  will  those 
whose  interests  are  so  vitally  concerned  awraken  to  a 
full  realization  of  the  importance  of  getting  to  the 
bottom  of  the  matter? 
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Fortunately  the  results  of  the  British  investigation 
referred  to  are  to  be  made  public.  ■  Some  of  them 
are  given  on  another  page  of  this  issue.  Is  it  too 
much  to  hope  that  some  American  fuel  producer  will 
see  the  light  and  take  action  similar  to  that  taken  by 
the  Asiatic  Petroleum  Co.?  Or  will  the  matter  be  al- 
lowed to  drift  until  a  national  emergency  forces  gov- 
ernmental action? 

Thus  far  the  initiative  in  fuel  research  in  this  coun- 
try has  been  mostly  from  the  automotive  side,  but 
even  this  has  been  limited  to  a  small  percentage  of 
those  who  should  be  interested.  There  is  a  great 
opportunity  for  those  willing  and  able  to  grasp  it. 
It  should  be  seized  and  turned  to  good  account.  Pa- 
triotic motives  should  rule,  if  self  interest  of  the  in- 
dustries concerned  is  not  sufficient. 


A  New  Phase  of  Service 

SERVICE  of  the  vehicles  now  in  the  owner's  hands 
is  the  most  important  problem  before  the  automo- 
tive industry.  Service  means  a  lessened  sales  resist- 
ance; it  means  a  greater  respect  for  the  products  of 
the  industry,  and  a  much  wider  use  of  these  products. 
It  is  an  axiom  that  a  chain  can  be  no  stronger  than 
its  weakest  link.  Certainly  the  automotive  industry 
can  never  be  stronger  than  is  the  acceptance  of  its 
service  by  the  owners  of  the  vehicles. 

Just  at  present  the  interest  in  service  is  centered 
in  a  new  plan  for  the  distribution  of  service  parts. 
Some  parts  manufacturers  have  already  established 
stations  in  various  sections  of  the  country  where 
dealers,  independent  service  shops,  and  business  or- 
ganizations which  are  on  the  factory  list  as  national 
buyers  can  obtain  parts.  This  plan  is  favored  by 
some  manufacturers  and  opposed  by  others.  It  is 
looked  upon  as  a  solution  of  some  existing  problems 
by  some  parts  manufacturers  and  by  others  it  is  ut- 
terly condemned.  Indeed,  this  division  of  opinion 
exists  within  the  executive  staffs  of  some  of  the  or- 
ganizations chiefly  interested.  One  sales  manager 
openly  favors  this  plan  of  distribution  of  parts,  but 
says  that  other  factory  executives  have  overruled  him 
and  propose  to  let  the  vehicle  manufacturer  distribute 
the  parts. 

Automotive  Industries  holds  no  brief  for  either 
plan.  Both  are  subject  to  all  of  the  human  weak- 
nesses that  will  appear  in  the  organization  that  must 
be  maintained  for  the  carrying  out  of  the  project. 
The  present  plan  of  the  vehicle  manufacturer  dis- 
tributing parts  to  his  dealers  has  developed  certain 
defects  which  must  be  cured.  These  defects  are  too 
well  known  to  need  discussion  here.  What  may  be 
the  defects  of  the  new  plan  cannot  now  be  discussed. 

Automotive  Industries  does,  however,  hold  a 
brief  for  the  best  possible  service.  This  proposition 
permits  of  no  discussion.  The  attainment  of  better 
service  is  vital  to  the  industry  and  to  each  factor  in 
the  industry.  The  service  responsibility  is  growing 
faster  than  any  individual  manufacturer's  business. 
At  the  beginning  of  1920  the  registration  shows  that 
in  1919  there  were  7,596,503  vehicles  in  use  and  thus 
needing  service.  In  1920  there  were  8,932,458  vehi- 
cles, an  increase  of  15.65  per  cent  in  the  service  end 


of  the  industry.     There  is  no  adequate  measure  of 
the  service  facilities  during  that  period. 

With  a  business  growing  at  the  rate  the  need  for 
service  is  growing,  and  will  continue  to  gro.w  as  the 
number  of  vehicles  increases,  some  wise  steps  must 
be  taken.  As  the  industry  has  grown  there  has  been 
a  constantly  increasing  number  of  orphan  vehicles, 
and  the  lack  of  service  facilities  for  these  vehicles  is 
a  blow  at  the  industry  as  a  whole.  Not  every  buyer 
is  discriminating  enough  to  realize  that  it  was  a  mis- 
take in  his  own  judgment  that  caused  him  to  listen 
to  false  promises.  He  is  very  likely  to  judge  the  in- 
dustry by  the  experience  he  has  had  with  the  indi- 
vidual manufacturer. 

There  should  be  a  distinct  effort  on  the  part  of 
someone  to  see  that  the  owners  of  orphan  vehicles  get 
service. 

There  is  one  point  on  which  we  believe  that  a  dis- 
tinct improvement  could  be  made  in  the  present  serv- 
ice system.  There  is  no  disputing  the  fact  that  some 
manufacturers  regard  their  sale  of  parts  and  service 
too  selfishly.  Sales  have  been  spread  over  a  very 
large  territory,  and  it  is  physically  impossible  in  some 
instances  to  maintain  adequate  service  stations  at 
certain  points.  It  has  sometimes  happened  where 
the  vehicle  was  not  properly  represented  in  a  service 
way,  that  independent  service  firms,  fully  competent 
to  give  this  service,  have  been  refused  permission  to 
buy  the  required  parts  at  a  trade  price.  Such  nar- 
rowness in  a  service  plan  is  almost  unbelievable,  yet 
it  exists. 

It  is  entirely  safe  to  assume  that  the  proper  serv- 
ice has  not  yet  been  worked  out,  but  the  business  is 
becoming  of  such  volume  and  importance  that  it  will, 
in  time,  assert  itself  and  will  override  those  who  place 
selfish  interests  before  the  natural  objective  of  serv- 
ice. We  do  not  believe  it  is  within  the  realm  of  busi- 
ness prophecy  at  present  to  say  what  form  this  serv- 
ice will  take. 

There  will  be  experiments,  there  will  be  disappoint- 
ments, but  justice  to  the  vehicle  user  and  a  reasonable 
business  policy  within  the  industry  will  prevail. 
Service  is  too  big  and  too  important  for  any  indi- 
vidual or  organization  to  much  longer  delay  an  equit- 
able solution. 


A' 


Conflicts  and  Co-operation 

NY  close  analyst  of  our  industrial  situation 
must  recognize  that,  for  the  present  at  least, 
there  are  definite  conflicts  of  interest  between  em- 
ployer and  employee.  But  at  the  same  time  there 
are  numerous  ways  in  which  their  interests  lie  along 
the  same  path.  The  progress  of  human  relationships 
in  industry  depends  largely  upon  which  of  these  bases 
are  taken  as  the  starting  point  for  industrial  rela- 
tions. 

Better  advancement  can  be  made  if  both  sides  can 
come  together  for  consultation  upon  the  basis  of  those 
factors  in  which  they  really  have  a  community  of  in- 
terest. From  that  point  constructive  progress  can 
be  made.  When  they  come  together  on  the  basis  of 
their  differences,  the  probability  of  the  growth  of 
co-operation  is  not  great. 
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Hardin  gEndorses  Highway  Reforms 


President  Greets 
N.  A.  C.  C.  Committee 

Likely  to  Support  Townsend  Bill 

— Conferences   Held   With 

Cabinet   Officers 

WASHINGTON,  April  9— Th'e  Hard- 
ing administration  will  maintain  a 
sympathetic  attitude  towards  the  prin- 
ciples of  highway  transportation  enunci- 
ated by  the  National  Automobile  Cham- 
ber of  Commerce. 

This  was  made  clear  in  an  announce- 
ment by  President  Harding  after  a  con- 
ference yesterday  with  the  highways 
committee  of  the  N.  A.  C.  C.  While  the 
President  did  not  commit  himself  di- 
rectly to  the  proposed  Townsend  bill 
providing  for  a  commission  to  supervise 
a  system  of  interstate  highways,  he  de- 
clared he  would  advocate  expenditure 
of  Federal  funds  for  highway  building 
when  adequate  provision  had  been  made 
by  the  States  for  maintenance. 

The  conference  was  the  most  important 
of  a  day  devoted  to  meetings  with 
Cabinet  officers  and  Congressional  lead- 
ers. Practically  the  entire  directorate 
of  the  N.  A.  C.  C.  was  in  Washington 
for  the  conferences,  probacy  the  most 
important  since  the  armistice,  and  they 
were  accompanied  by  representatives  of 
the  Motor  and  Accessory  Manufacturers 
Association,  the  Rubber  Association  of 
America  and  the  National  Automobile 
Dealers  Association.  As  a  consequence, 
virtually  the  entire  industry  was  repre- 
sented. The  spokesmen  of  the  industry 
were  cordially  received  and  the  results 
of  the  day's  work  were  considered  fairly 
satisfactory. 

President  Harding  openly  denounced 
the  present  system  of  Federal  aid,  and 
statements  he  made  to  Senator  Town- 
send  as  well  as  the  highways  committee 
indicated  strongly  that  his  support  of 
their  program  was  highly  probable. 

Must  Study  Permanent  Effect 

The  President  stressed  the  fact  that 
hereafter  Federal  road  money  would  not 
be  expended  with  a  view  to  the  im- 
mediate and  temporary  effect,  but  al- 
ways by  its  permanent  and  ultimate 
effect.  The  declaration  that  the  present 
system  was  nothing  short  of  criminal 
because  no  thought  was  given  to  per- 
manency in  construction  could  be  inter- 
preted in  no  other  way  than  as  warning 
to  Congress  to  change  its  plan  of  dis- 
tribution of  highway  funds.  Though 
sectional  interests  will  undoubtedly  at- 
tempt to  force  the  Federal  aid  bill 
through,  the  attitude  of  the  President 
shows  that  it  will  fail  through  a  veto, 
provided  Congress  ignores  the  desires  of 
the  Chief  Executive. 
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The  effect  of  the  highways  committee's 
conference  was  aptly  illustrated  when 
the  President,  in  regular  conference 
with  Washington  correspondents,  ex- 
pressed himself  very  clearly  on  the  road- 
building  program.  His  statements,  in 
general,  were  in  harmony  with  the  ut- 
terances of  George  N.  Graham,  vice- 
president  of  Pierce-Arrow  Motor  Car 
Co.,  and  Roy  D.  Chapin,  president  Hud- 
son Motor  Car  Co.,  who  had  spoken  on 
behalf  of  the  industry.  The  President 
declared  it  was  monumental  folly  to  per- 
mit local  communities  to  build  roads 
which  benefited  a  few  and  would  de- 
teriorate before  the  bonds  issued  for  the 
construction  matured.  He  pointed  out 
that  no  Federal  aid  could  be  expected  in 
the  future  unless  States  guaranteed 
maintenance. 

In  addressing  the  President,  Graham 
said  in  part: 

Graham  Discusses  Industry 

"As  representatives  of  the  second  largest 
industry  in  the  United  States,  with  sales  of 
cars,  trucks,  tires  and  accessories  in  1920  to 
a  wholesale  value  of  $3, 57S. 000,000,  we  value 
the  chance  to  direct  your  attention  to  the 
commanding  place  our  industry  has  assumed 
in   the   nation's   transportation. 

"Our  possibilities  extend  beyond  National 
boundaries,  for  we  now  export  cars  and 
trucks  to  114  countries,  including  56  motor 
vehicles  to  Iceland   in  1920. 

"Less  than  a  decade  ago  the  European  car 
was  the  standard  of  the  world  outside  of  the 
United  States.  To-day  American  cars  are 
preferred  to  all  others.  American  manufac- 
turers must  now  meet  the  aggressiveness  of 
the  French.  British  and  Italian  governments 
who  are  striving  to  win  back  their  automo- 
tive export  trade  by  liberal  credit  extensions. 
The  complications  of  exchange  further  handi- 
cap the  American  manufacturer.  We  wel- 
come the  efforts  of  the  State,  Treasury  and 
Commerce  departments  to  overcome  these 
obstacles  and  will  co-operate  in  every  wax- 
possible. 

"All  transportation  demands  a  proper 
measure  of  credit.  Makers  of  motor  vehicles 
and  their  distributors  are  entitled  to  just  and 
i  treatment  both  on  part  of  the  Fed- 
eral Reserve  banks  and  financial  institutions 
in     the    various    States. 

"Happily  our  situation  is  much  improved 
by  the  fact  that  we  are  one  of  the  first  in- 
dustries to  experience  symptoms  of  return- 
ing prosperity,  a  result  we  attribute  to  the 
i.>,  i  that  business  and  individuals  must  have 
cars  and  trucks  or  be  handicapped  in  elti- 
ciency. 

Federal  Consideration  Needed 

"At    the    present    time    our    industry    is    so 
much    exposed    to    the    application    of    Slate 
uliarly    needs   federal   con- 
Ever;     State,    through   control  of 

its  highways,  can   force  torists  and   truck 

operators  to  pay  whatever  proportion  of  its 
total  taxes  may  be  desired,  regardless  of 
equity. 

"We    concede     the    necessity    of    revenue, 
e  and  national,  but  urge  that  our  burden 
should    not    be    out    of    proportion    to    that    of 
other   forms  of  transportation 

(Continued  on  page  830) 


Iowans  Storm  Good 
with  Tax  Opposition 

Express  Hope  He  Was  Misquoted 

in  Proposal  of  New  Federal 

Wheel  Tax 

CEDAR  RAPIDS,  IOWA,  April  9— 
Declaring  that  the  automobile  industry 
is  "already  overburdened  with  tax," 
automotive  men  of  Cedar  Rapids,  the 
home  town  of  Representative  James  W. 
Good,  have  risen  in  protest  against  the 
wheel  tax  measure  proposed  by  their 
congressman.  The  action  against  the 
bill  has  been  taken  both  under  the  ban- 
ner of  the  Linn  County  Motor  Trades 
Bureau  and  individually  by  automobile 
men.  The  trades  bureau  has  written 
Good  taking  exception  to  the  wheel  tax 
and  asking  for  further  information  from 
him  concerning  the  proposed  legislation. 
In  addition,  every  garage  owner,  auto- 
mobile or  truck  dealer,  and  other  motor- 
interested  men  in  Cedar  Rapids  and  Linn 
county  has  written  the  local  congress- 
man a  letter  of  protest  against  the  pro- 
posed measure. 

As  soon  as  Good's  plan  to  levy  a  wheel 
tax  that  would  yield  $200,000,000  a  year 
revenue  was  brought  to  light  here,  a 
meeting  of  the  Linn  County  Motor 
Trades  Bureau  was  held  and  E.  K.  Ma- 
Kibben,  president,  was  instructed  to  com- 
municate to  Good  the  fact  that  his  plan 
met  with  united  disapproval  of  local  men 
in  the  automobile  field.  To  augment 
this,  the  motor  dealers  pledged  them- 
selves to  write  individual  letters  to  Good 
in  protest  against  the  measure. 

Contest  "Luxury"  Assertion 

"We  wish  to  take  exception  to  a  state- 
men  attributed  to  you  in  the  New  York 
Times,  issue  of  March  25,"  declared  Ma- 
Kibben  in  his  letter  as  president  of  the 
Linn  County  Motor  Trades  Bureau. 
"This  quotes  you  as  saying  that  we 
have,  in  the  United  States,  more  than 
8.000,000  passenger  carrying  automo- 
biles, and  practically  every  one  is  a  lux- 
ury. This  also  quotes  you  as  stating 
that  you  are  in  favor  of  a  wheel  tax  that 
would  yield  $200,000,000  a  year." 

The  remainder  of  the  letter  reads  as 
follows: 

"We  do  not  think  it  possible  that  any- 
one at  the  present  time  would  consider 
the  automobile  a  luxury. 

"We  are  very  much  opposed  to  a  tax 
of  this  nature,  as  the  automobile  indus- 
try is  already  overburdened  with  tax. 

"You,  being  an  Iowan,  must  realize 
what  a  value  automobiles  are  to  Iowa 
farmers,  and  what  a  wonderful  blessing 
they  have  been  to  Iowa  farmers' families. 

"We  sincerely  trust  that  you  were  mis- 
(Co7iti)inei!  on  page  830) 
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I  Motor  Cars  Essential,  Harding  Says  j 
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Takes  Up  Highways 
in  First  Message 

Declares    Automobiles    Indispen- 
sable— Demands  Reforms  in 
Present  Road  Work  System 

"The  motor  car  has  become  an 
indispensable  instrument  in  our 
political,  social  and  industrial 
life." — PRESIDENT  HARDING. 


WASHINGTON,  April  12— Essen- 
tiality of  the  motor  vehicle  has  been 
recognized  by  the  President  of  the 
United  States. 

President  Harding,  in  his  first  address 
to  Congress,  proclaimed  that  the  motor 
car  is  indispensable  in  every  phase  of 
American  life.  After  discussing  the 
problems  of  the  railroads  and  the  need 
for  reduced  rates  to  increase  traffic,  he 
took  up  the  question  of  highway  trans- 
portation, expressing  complete  accord 
with  the  arguments  presented  to  him  at 
a  conference  Friday  with  representa- 
tives of  the  National  Automobile  Cham- 
ber of  Commerce.  On  this  subject  he 
said: 

"Transportation  over  the  highways  is 
little  less  important,  but  the  problems 
relate  to  construction  and  development, 
and  deserve  your  most  earnest  attention, 
because  we  are  laying  a  foundation  for 
a  long  time  to  come,  and  the  creation  is 
very  difficult  to  visualize  in  its  great 
possibilities. 

"The  highways  are  not  only  feeders 
to  the  railroads  and  afford  relief  from 
their  local  burdens,  they  are  actually 
lines  of  motor  traffic  in  inter-state  com- 
merce. They  are  the  smaller  arteries  of 
the  larger  portion  of  our  commerce,  and 
the  motor  car  has  become  an  indispen- 
sable instrument  in  our  political,  social, 
and  industrial  life. 

"There  is  begun  a  new  era  in  highway 
construction,  the  outlay  for  which  runs 
far  into  hundreds  of  millions  of  dollars. 
Bond  issues  by  road  districts,  counties, 
and  States  mount  to  enormous  figures, 
and  the  country  is  facing  such  an  outlay 
that  it  is  vital  that  every  effort  shall  be 
directed  against  wasted  effort  and  un- 
justifiable expenditure. 

Can  Influence  State  Policy 

"The  Federal  Government  can  place  no 
inhibition  on  the  expenditure  in  the  sev- 
eral States;  but,  since  Congress  has  em- 
barked upon  a  policy  of  assisting  the 
States  in  highway  improvement,  wisely, 
I  believe,  it  can  assert  a  wholly  becom- 
ing influence  in  shaping  policy. 

"With  the  principle  of  Federal  parti- 
cipation acceptably  established,  probably 
never  to  be  abandoned,  it  is  important  to 


exert  Federal  influence  in  developing 
compi-ehensive  plans  looking  to  the  pro- 
motion of  commerce,  and  apply  our  ex- 
penditures in  the  surest  way  to  guaran- 
tee a  public  return  for  money  expended. 

"Large  Federal  outlay  demands  a 
Federal  voice  in  the  program  of  expen- 
diture. Congi'ess  can  not  justify  a  mere 
gift  from  the  Federal  purse  to  the  sev- 
eral States,  to  be  prorated  among  coun- 
ties for  road  betterment.  Such  a  course 
will  invite  abuses  which  it  were  better 
to  guard  against  in  the  beginning. 

"The  laws  governing  Federal  aid 
should  be  amended  and  strengthened. 
The  Federal  agency  of  administration 
should  be  elevated  to  the  importance 
and  vested  with  authority  comparable  to 
the  work  before  it.  And  Congress  ought 
to  prescribe  conditions  to  Federal  appro- 
priations which  will  necessitate  a  con- 
sistent program  of  uniformity  which  will 
justify  the  Federal  outlay. 

"I  know  of  nothing  more  shocking 
than  the  millions  of  public  funds  wasted 
in  improved  highways,  wasted  because 
there  is  no  policy  of  maintenance.  The 
neglect  is  not  universal,  but  is  very  near 
it.  There  is  nothing  the  Congress  can 
do  more  effectively  to  end  this  shocking 
waste  than  condition  all  Federal  Aid  on 
provisions  for  maintenance.  Highways, 
no  matter  how  generous  the  outlay  for 
construction,  can  not  be  maintained  with- 
out patrol  and  constant  repair.  Such 
conditions  insisted  upon  in  the  grant  of 
Federal  aid  will  safeguard  the  public 
which  pays  and  guard  the  Federal  Gov- 
ernment against  political  abuses,  which 
tend  to  defeat  the  very  purposes  for 
which  we  authorize  Federal  expendi- 
ture." 


Elwood  Haynes  Appointed 
Education  Commissioner 

INDIANAPOLIS,  April  9— Governor 
Warren  T.  McCray  of  Indiana  an- 
nounced to-day  the  appointment  of  El- 
wood Haynes.  president  of  the  Haynes 
Automobile  Co.  of  Kokomo,  Ind.,  as  a 
member  of  the  State  Board  of  Education 
for  a  period  of  four  years.  Haynes  will 
succeed  A.  M.  Hall  of  Indianapolis  as 
the  manufacturers'  representative. 


C.  G.  COMPANY  STOCK  SELLS 
KALAMAZOO,  MICH.,  April  12— 
Former  stockholders  of  the  old  Kalama- 
zoo Spring  &  Axle  Co.  have  subscribed 
for  $120,000  of  the  8  per  cent  preferred 
stock  and  1200  shares  of  common  stock 
of  the  C.  G.  Spring  Co.  The  stock  is  to 
be  issued  to  them  in  a  period  extending 
over  some  18  months.  The  newly  ac- 
quired automobile  bumper  industry  is 
now  being  moved  to  Kalamazoo  and  will 
be  installed  in  the  local  plant.  The  head 
bumper  sales  office  will  also  be  located 
here. 


U.  S.  Rubber  Sales, 
$256,150,130  in  1920 

Inventory  Write-Off  of  $11,151,- 

444  and  Reserve  of  $6,000,000, 

Cuts  Income 

NEW  YORK,  April  11— A  new  high 
record  for  net  sales  was  established  by  the 
United  States  Rubber  Co.  in  1920  when 
the  total  turnover  was  $256,150,130,  com- 
pared with  $225,589,465  for  the  preced- 
ing year.  Net  profits  for  1920  after 
interest  charges  were  $21,220,983,  as 
compared  with  $17,730,237  in  1919.  The 
balance  for  the  common  stock  was  $16,- 
002,265,  which  was  equivalent  to  $19.75 
a   share,  compared  with  $24.18  in  1919. 

Samuel  P.  Colt,  chairman  of  the  board 
of  directors,  in  his  remarks  to  the  stock- 
holders said,  in  part: 

"To  meet  the  heavy  decline  in  prices 
of  certain  materials,  notably  cotton 
fabrics,  inventories  have  been  written 
down  $11,151,444  below  cost,  thus  bring- 
ing the  inventory  valuations  down  to  a 
conservative  basis.  This  reduction  was 
charged  against  reserves  previously 
created  in  anticipation  of  such  a  decline 
in  prices.  In  addition  to  this  write-off 
of  $11,151,444,  there  was  appropriated 
out  of  the  income  for  the  year  1920  and 
set  up  as  a  reserve,  the  sum  of  $6,000,- 
000  to  take  care  of  any  contingencies 
that  might  arise  hereafter. 

"There  has  been  expended  upon  the 
plants  and  fixed  properties  of  the  com- 
pany during  the  year  1920,  $28,316,616, 
notably  in  the  enlargement  of  our  tire 
plants  at  Detroit,  Hartford,  Providence 
and  Indianapolis.  The  work  is  prac- 
tically completed  and  paid  for. 

The  general  balance  sheet  as  of  Dec. 
31,  1920,  showed  net  current  assets  of 
$187,128,205  as  compared  with  $161,875,- 
058  at  the  close  of  1919.  Cash  on  hand 
at  the  end  of  last  year  was  $14,534,846, 
against  $20,037,646,  and  inventory  was 
valued  at  $123,403,029,  against  $87,633,- 
699.  Accounts  receivable  were  $46,329,- 
738,  as  compared  with  $40,770,428  the 
year  before.  Net  current  liabilities  were 
$67,373,547,  against  $26,971,737. 


NEW  JERSEY  INCREASES  FEES 

TRENTON,  N.  ,L,  April  11— Increases 
in  motor  vehicle  fees  to  bring  the  State 
additional  revenue  of  about  $1,200,000  a 
year  have  been  authorized  by  the  legis- 
lature. 

It  was  provided  that  the  minimum  fee 
shall  be  $4  for  a  car  of  10  h.p.  or  less. 
From  10  to  30  h.p.  the  fee  will  be  at  the 
rate  of  40  cents  a  horsepower,  and  above 
that,  50  cents  a  horsepower.  The  fees 
fur  trucks  will  be  based  upon  capacity, 
the  smallest  fee  to  be  $10. 
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Maxwell  President 
to  Sell  Off  Plants 

Action   Part   of  Preliminaries  to 

Consolidation   with   Chalmers 

— Working  Capital  Ready 

NEW  YORK,  April  11— Reorganiza- 
tion and  consolidation  of  the  Maxwell 
Motor  Co.,  Inc.,  and  the  Chalmers  Motor 
Car  Co.  entered  upon  its  final  stage 
when  simultaneous  decrees  were  handed 
down  Saturday  in  United  States  District 
Courts  in  Detroit,  Dayton  and  Indian- 
apolis, appointing  W.  Ledyard  Mitchell, 
president  of  the  Maxwell  company,  re- 
ceiver for  that  corporation. 

This  action  followed  the  filing  by  cred- 
itors of  petitions  in  bankruptcy  and 
means  a  temporary  and  friendly  receiver- 
ship. The  step  was  decided  upon  some 
six  weeks  ago  by  the  reorganization  com- 
mittee headed  by  Walter  P.  Chrysler.  It 
is  preliminary  to  the  sale  of  the  assets 
to  a  new  company  to  be  known  as  the 
Maxwell-Chalmers  Corp.  of  Detroit.  It 
will  forestall  action  by  disgruntled  cred- 
itors and  minority  stockholders  which 
might  have  embarrassed  the  reorganiza- 
tion  committee. 

All  the  property  of  the  Maxwell  com- 
pany in  Michigan,  Ohio  and  Indiana  is 
ordered  sold.  According  to  the  Indian- 
apolis decree  the  minimum  bid  to  be 
considered  is  $10,915,000.  It  is  expected 
that  the  sale  and  reorganization  will  be 
completed  within  40  days. 

The  decree  handed  down  by  Judge  Tut- 
tle  in  Detroit  contains  the  provision  that 
the  sale  shall  take  place  when  such  a 
step  would  appear  to  be  advantageous. 
Judge  Tuttle  finds  that  the  debts  of  the 
Maxwell  company  amount  to  $16,000,000. 
He  appointed  William  S.  Sayres,  Jr.,  a 
special  master  to  conduct  the  sale.  The 
special  master  will  receive  bids  for  the 
property  as  a  whole  and  for  each  nine 
parcels  of  it.  It  will  be  sold  in  blocks  or 
in  parcels,  whichever  is  more  advan- 
tageous to  the  creditors. 

The  reorganization  of  the  two  com- 
panies will  be  the  largest  in  the  auto- 
motive field  since  the  war.  Ninety-nine 
per  cent  of  the  bank  creditors  and  98 
per  cent  of  the  merchandise  creditors 
have  approved  the  proposed  consolida- 
tion. The  proportion  of  stock  of  the  two 
companies  deposited  with  the  reorganiza- 
tion committee  is  virtually  the  same. 
To  Take  Over  All  Properties 

All  properties  of  the  two  companies  will 
be  taken  over  by  the  new  corporation. 
This  includes  the  Maxwell  and  Chalmers 
factories  at  Detroit,  the  Maxwell  plant 
at  Newcastle  and  the  Maxwell  body  plant 
at  Dayton.  The  Maxwell  and  Chalmers 
cars  will  be  manufactured  and  sold  as 
heretofore,  except  that  there  will  be  a 
largely  increased  production  of  an  ad- 
vanced type  of  motor  vehicle.  The  other 
plants  will  be  operated  as  they  have  been 
in  the  past. 

The  only  surprise  in  the  court  proceed- 
ings to  those  who  have  followed  the 
situation    closely    was    the    appointment 
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of  Mitchell  as  receiver.  It  had  been  un- 
derstood that  a  new  executive  was  to  be 
appointed  for  the  company  but  Chrysler, 
who  has  been  directing  the  reorganiza- 
tion, is  said  to  have  been  much  pleased 
with  the  way  in  which  the  present  presi- 
dent has  conducted  the  business  since 
affairs  reached  a  critical  stage  many 
months  ago.  There  is  now  a  strong  pos- 
sibility that  he  may  remain  at  the  head 
of  the  company,  although  numerous 
changes  in  the  executive  personnel  are 
expected  when  the  reorganization  is  com- 
pleted. 
Will  Have  $15,000,000  Cash 

When  the  reorganization  is  completed 
the  new  corporation  will  have  available 
$15,000,000  in  cash  which  has  been  un- 
derwritten by  a  syndicate  of  banks  headed 
by  the  Chase  National.  The  bank  debts 
of  the  Maxwell  company  aggregate  $12,- 
000,000,  and  the  merchandise  debts  about 
$4,000,000.  The  obligations  of  the  Chal- 
mers company  are  placed  at  approxi- 
mately $5,000,000. 

This  statement  in  regard  to  the  court 
proceedings  was  issued  by  the  reorgani- 
zation  committee: 

"The  reorganization  of  the  Maxwell 
Motor  Co.,  Inc.,  to-day  entered  upon  the 
final  stages  leading  toward  successful 
completion. 

"This  is  the  meaning  of  the  initiation 
of  a  temporary  and  friendly  receivership 
in  the  United  States  District  Court.  The 
primary  purpose  of  the  receivership, 
which  was  agreed  to  by  all  the  interests 
concerned,  is  to  establish  title  to  the 
properties  under  the  reorganization. 

"The  court  appointed  as  received  W. 
Ledyard  Mitchell,  president  of  the  com- 
pany, who,  with  Arthur  E.  Barker,  gen- 
eral sales  manager,  has  been  in  active 
direction  of  the  Maxwell  business  during 
the  period  of  the  reorganization. 

"Members  of  the  committee  said  that 
this  appointment  is  evidence  of  the  con- 
tinuance of  the  policies  which  have  had 
so  much  to  do  with  the  recent  upbuilding 
of  the  properties. 

"They  said  further  that  the  receiver- 
ship clears  the  way  for  carrying  out  the 
larger  plans  which  has  already  been  put 
into  operation  on  a  limited  basis. 
Strengthening  and  expansion  of  the  fac- 
tory and  dealer  organizations  will  pro- 
ceed along  the  lines  recently  followed. 

"The  sale  of  the  properties  in  accord- 
ance with  the  order  of  the  court  will  no 
doubt  be  advertised  almost  at  once,  which 
will  clear  the  road  for  the  discharge  of 
the  receivers  and  the  consummation  of 
the  reorganization  plan,  thus  rendering 
available  the  new  $15,000,000  of  cash 
which  has  been  held  ready  for  months  for 
the  use  of  the  company." 


F.W.D.  PRICE  DOWN  $700 
(I.IXTONVILLE,  WIS.,  April  11— 
The  Four  Wheel  Drive  Automobile  Co. 
announces  that  effective  April  4  the  price 
of  F.W.D.  trucks  was  reduced  from 
$4,900  to  $4,200.  The  cut  was  made  after 
a  thorough  survey  of  existing  conditions, 
meetings  with  dealers  all  over  the  coun- 
try and  conferences  with  many  fleet 
owners. 
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Efficiency  of  Labor 
Reaches  High  Point 

High  Production  in  Detroit  Now 

Reached   With   Minimum 

INumher  of  Men 

DETROIT,  April  9— With  all  factories 
at  work  in  Detroit,  many  of  them  nearing 
the  100  per  cent  production  stage  figures 
on  the  labor  situation  give  some  idea  of 
conditions  as  they  will  exist  for  some 
time  in  the  future.  Of  75  factories  re- 
porting to  the  Employers'  Association, 
the  total  number  of  employees  listed  at 
work  now  is  132,858,  or  57  per  cent  of  the 
number  employed  the  same  time  in  1920. 

This,  taken  in  connection  with  the  fact 
that  factories  are  maintaining  a  produc- 
tion ratio  of  from  50  to  100  per  cent,  in- 
dicates that  there  will  be  many  left  overs 
among  the  labor  element  when  all  fac- 
tories have  filled  their  quota. 

Labor  to-day  in  Detroit  is  as  near  100 
per  cent  efficient  as  is  believed  possible, 
and  the  turnover  is  giving  employers 
little  concern.  Many  idle  men  are  hang- 
ing around  the  gates  of  the  different  fac- 
tories and  on  the  streets.  This  is  par- 
ticularly true  at  the  plant  of  the  Ford 
Motor  Co.  When  the  Highland  Park 
plant  went  down  in  December  more  than 
50,000  men  were  employed  and  the  fac- 
tory was  turning  out  around  4000  cars 
a  day.  While  there  is  no  authoritative 
information  on  the  number  of  men  on 
the  Ford  Highland  Park  payroll  now  it 
is  believed  to  be  approximately  31,000. 
This  in  face  of  the  fact  that  the  plant  is 
turning  out  an  average  of  more  than 
3000  cars  daily  indicates  that  the  factory 
can  reach  maximum  or  peak  production 
with  the  addition  of  but  a  few  thousand 
more  men. 

It  is  apparent,  therefore,  that  thou- 
sands of  former  employees,  who  still  are 
waiting  patiently  for  the  postal  cards 
summoning  them  to  work,  will  be  disap- 
pointed. In  fact,  hundreds  of  men  who 
have  appeared  at  the  Ford  gates  each 
morning  have  come  to  the  conclusion 
that  there  is  no  chance  of  their  resuming 
their  old  jobs  and  are  looking  elsewhere 
or  leaving  the  city. 

Clerks  Not  Replaced 

The  big  force  of  clerks  which  was  let 
off  early  in  January  has  not  been  re- 
placed and  will  not  be.  Many  of  those 
clerks  were  given  opportunity  to  accept 
jobs  in  the  factory  and  some  did  so. 
Others  have  refused  to  go  into  the  fac- 
tory, and  were  compelled  to  seek  employ- 
ment in  clerical  lines  elsewhere. 

Another  feature  at  the  Ford  plant  is 
that  all  foremen  now  are  working — that 
is,  foremen  instead  of  walking  around 
the  different  departments  looking  after 
the  men,  are  assigned  themselves  to  a 
task  and  keep  busy  at  it,  at  the  same 
time  keeping  an  eye  out  for  the  men 
under  them. 

Practically  the  same  situation  exists 
in  all  other  plants  where  production  is 
being  maintained  with  forces  of  from  50 
to  75  per  cent  of  the  normal  quota. 


April  U,  1921 


AUTOMOTIVE     INDUSTRIES 

THE   AUTOMOBILE 


Wisconsin  Factories 
Increase  Production 

Nash.     Mitchell,     Kissel,     Ogren 

Report  Gains — Parts   and 

Truck    Plants    Active 

MILWAUKEE,  April  11— A  marked 
revival  of  passenger  car  as  well  as  motor 
truck  sales  in  all  sections  of  the  country 
is  being  reflected  into  the  automotive 
parts  and  equipment  industries  of  Mil- 
waukee to  the  extent  that  these  indus- 
tries are  now  in  the  lead  in  percentage 
of  operations  among  all  manufacturing 
groups.  Especially  since  April  1  has  it 
been  necessary  to  extend  operating  sched- 
ules and  re-employ  men  to  meet  the 
growing  demand  for  parts  and  equip- 
ment. It  is  now  confidently  predicted 
that  normal  will  be  reached  before  mid- 
summer. 

B.  W.  Twyman,  general  manager  of 
the  4-cylinder  car  division  of  the  Nash 
Motors  Co.  at  Milwaukee,  said  this 
operation  is  now  on  a  100  per  cent  pro- 
duction basis,  and  shipping  20  cars  daily. 
Additions  now  under  construction  and 
contemplated  for  the  summer  will  bring 
the  capacity  to  50  cars  a  day.  The  main 
Nash  plant  at  Kenosha,  Wis.,  increased 
its  force  by  nearly  300  men  in  the  last 
week  and  is  operating  at  66  2/3  per  cent 
of  capacity.  Production  will  be  on  a  75 
per  cent  basis  by  the  end  of  the  month. 
Normal  production  is  160  cars  a  day. 

John  Tainsh,  general  sales  manager 
of  Mitchell  at  Racine,  says  that  the  plant 
is  operating  at  between  50  and  60  per 
cent  of  capacity,  and  with  the  demand 
picking  up  in  all  sections,  save  some 
parts  of  the  South  and  Northwest,  pro- 
duction is  gradually  being  enlarged. 

Kissel  at  Hartford,  Wis.,  is  producing 
on  a  basis  of  60  per  cent  of  normal,  and 
is  adding  men  every  day  as  the  spring 
demand  for  cars  becomes  more  and  more 
pronounced. 

Fred  L.  Good,  factory  sales  manager 
of  the  Ogren  Motor  Car  Co.,  Milwaukee, 
said  the  plant  is  sold  up  to  June  1  and 
new  business  is  being  received  at  a  rate 
guaranteeing  capacity  production  beyond 
that  date. 

Forge  Plant  on  Three  Shifts 

The  Interstate  I»rop  Forge  Co.,  Mil- 
waukee, specializing  in  automotive  Eorg- 
ingS,  is  the  h ijrh  light  among  local  manu 
facturers,  as  it  is  operating  21  hours 
a  day  in  three  shifts  and  employing  the 
full  capacity,  with  eight  hammers.  It  is 
filling  orders  from  Ford,  Hudson, 
Scripps-Booth  and  other  factories,  re- 
flecting renewed  activity  in  motor  car 
plants  at   Detroit  and  other  centers. 

Herbert  A.  Githens,  sales  manager  of 
the  Federal  Rubber  Co.,  Cudahy,  suburb 
of  Milwaukee,  says  the  tire  businc 
entered  a  new  period  of  prosperity,  and 
that  within  five  or  six  weeks  it  probably 
will  require  full  capacity.  The  Cudahy 
works  extended  operations  from  three 
days  a  week  to  five  days  during  the  past 
week.  The  early  spring  and  mild  weather 
are  responsible   for   an   unusual   demand 


HASSLER  FACTORIES 
ON  OVERTIME  WORK 

INDIANAPOLIS,  April  8— Offi- 
cials of  Robert  H.  Hassler,  Inc., 
announced  to-day  that  business  had 
improved  to  such  an  extent  during 
the  past  month  that  the  factory 
had  gone  to  working  overtime. 
The  first  overtime  worked  was  on 
April  4  and  the  company  now  is 
averaging  about  three  hours  a  day 
overtime.  Officials  say  there  has 
not  been  a  time  in  the  last  six 
months  when  prospects  were  as 
bright  as  now.  Shock  absorbers 
are  manufactured  at  the  plant.  Ac- 
cording to  present  plans  the  com- 
pany will  continue  to  work  over- 
time until  production  catches  up 
with  orders. 


for  tires  for  replacement  as  well  as  for 
equipment  of  new  cars  at  the  factories. 
J.  L.  Sinyard,  general  production  man- 
ager of  the  Parker  Motor  Truck  Co., 
Milwaukee,  said  that  early  summer  will 
find  the  plant  working  at  full  capacity, 
judging  from  the  present  development  of 
demand.  The  Parker  company  special- 
izes in  trucks  for  highway  construction 
and  a  healthy  demand  is  now  beginning 
to  appear. 

Truck  Plants  Feel  Activity 

J.  C.  Millmann,  general  manager  of 
the  Titan  Truck  Co.,  Milwaukee,  said  that 
within  30  days  the  plant  will  be  operating 
at  100  per  cent.  Orders  at  present 
amount  to  about  8Cper  cent  of  new  busi- 
ness  a   year  ago. 

It  is  regarded  as  significant  that  in 
their  public  expressions  retail  merchants 
generally  are  pointing  to  the  automotive 
industries  as  taking  the  lead  in  a  new 
era  of  activity  and  that  with  motor  car 
trade  once  more  getting  into  a  healthy 
swing  other  business  will  follow.  Pre- 
dictions of  general  trade  revival  almost 
invariably  lay  stress  on  this  point.  It  is 
frequently  said  that  the  passenger  car 
business  was  the  first  to  feel  the  depres- 
sion and  is  the  first  to  overcome  its 
effect. 

Retail  sales  by  Milwaukee  dealers  dur- 
ing the  first  10  days  of  April  were  the 
largest  of  any.  similar  period  of  time 
within  the  last  six  months,  and  it  is 
apparent  that  only  a  beginning  has  been 
made  in  the  penetration  of  the  resistance 
which  buyers  have  been  offering  since 
last  summer. 


PILOT   AND    DAVIS    BUSY 

RICHMOND,  IND.,  April  8— Plants 
of  the  Pilot  Motor  Car  Co.  and  the 
George  W.  Davis  Carriage  Co.,  are 
operating  on  about  80  per  cent  capacity, 
ord  ng  to  information  obtainable  from 
hoth  factories.  The  Davis  company  ex- 
pects to  have  full  capacity  operations 
underway  soon  to  accommodate  a  good 
in  business  recorded  in  the  last 
ten  days.  Many  sales  have  been  devel 
oped   in   territory  adjacent  to  the  plant. 
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Spring  Starts  Sales 
Humming  on  Coast 

Dealers   Report   60   and   90   Car 

Businesses  in  March — 

April  Better 

PORTLAND,  ORE.,  April  9— The  final 
advent  of  spring,  which  was  ushered  in 
on  Easter  Sunday  with  the  sky  radiant 
with  sunshine,  was  the  signal  for  the 
arrival  along  automobile  row  in  Portland 
of  the  real  spring  buying.  For  months 
the  dealers  have  been  marking  time,  a 
little  more  than  holding  their  own  against 
a  current  of  business  depression,  waiting 
for  the  weather  to  break  so  that  the  call 
to  the  open  road  would  be  strong  enough 
to  bring  prospective  motorists  to  a  defi- 
nite decision  with  regard  to  buying. 

Warm  weather  and  sunshine  did  just 
these  things,  for  the  dealers  along  the 
row  report  that  their  business  Sunday 
far  exceeded  any  previous  day  this  year, 
and  the  following  days  of  the  week  have 
lived  up  to  the  precedent  set  by  Easter 
Sunday. 

The  numerous  inquiries  and  the  actual 
business  done  shows  that  there  are  any 
number  of  buyers  who  are  simply  await- 
ing their  time  to  get  the  cars  they  want, 
dealers  say.  Some  have  been  waiting 
for  prices  to  fall,  but  with' spring  motor- 
ing fast  coming  on  and  every  indication 
pointing  to  no  further  decreases  in  price 
they  are  giving  up  their  waiting  and 
are  becoming  actual  buyers. 

Business  for  many  of  the  Portland 
dealers  was  excellent  in  March,  judging 
from  a  cursory  investigation  among  the 
dealers.  In  fact,  every  dealer  reported 
that  business  has  been  rapidly  improv- 
ing for  the  last  four  or  five  weeks.  One 
dealer  reported  the  sale  of  90  new  and 
second-hand  cars,  while  another  reported 
60.  In  both  cases  business  had  been 
nearly  as  good  as  in  March  last  year, 
when  Portland  experienced  phenomenal 
buying   activity. 

Another  dealer  reported  five  sales  of 
new  cars  one  day  this  week,  and  stated 
that  he  had  orders  for  more  of  the  same 
model  far  in  excess  of  those  on  hand. 
Reports  such  as  the  above  were  heard  on 
every  hand  along  automobile  row,  indi- 
cating a  decided  improvement  of  busi- 
ness, and  an  approach,  in  fact,  to  the 
conditions   of   last   spring. 

DETROIT  ADDS  6619  MORE  MEN 

DETROIT.  April  9— Report  of  C.  M. 
Culver,  general  manager  of  the  Employ- 
ers Association  of  Detroit,  shows  6649 
more  men  employed  this  week  than  last. 
The  79  firms  affiliated  with  the  Associa- 
tion reported  yesterday  a  combined 
working  force  of  95,221.  While  this  is 
far  short  of  the  number  employed  a 
year  ago,  factories  reporting  to  the 
Association  rapidly  are  nearing  normal, 
both  as  to  men  employed  and  production. 
More  men  are  being  taken  on  daily,  but 
the  total  when  all  are   al    LOO 

per  cent  will   be  considerably   less   than 
a  year  ago. 
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Harding  Endorses 

Highway  Reforms 

President  Greets  N.  A.  C.  C.  Com- 
mittees— Likely  to  Support 
Townsend  Bill 

(Continued  from  page  826) 

"At  present  we  are  the  most  taxed  of  in- 
dustries. We  now  have  five  main  levies  as 
follows : 

"1.  National  and  State  income  tax,  common 
to  all    industries. 

"2.  Sales  taxes,  limited  to  ourselves  and  a 
few  other   industries. 

"3.  Taxes  on  repair  parts,  a  permanent 
charge  on  the  life  of  all  vehicles,  a  tax  specific 
to  our  industry. 

"4.  State  license  and  registration  fees,  a 
virtual  monopoly  to  us. 

"5.  Scattering  municipal  and  personal  prop- 
erty taxes. 

"There  are  no  federal  sales  tax  on  other 
units  of  transportation,  as  for  example, 
steamships,  locomotives,  trolley  ears  and 
horse-drawn  vehicles. 

"The  theory  that  the  tax  on  motor  vehicles 
is  a  tax  on  wealth  is  disproved  by  the  fact 
that  two-thirds  of  the  nine  million  motor 
vehicles  now  in  use  in  this  country  are  owned 
in  homes  whose  total  income  is  $4,000  per 
year  or  less. 

"It  is  right  to  reach  the  profits  of  the 
automobile  manufacturer  through  the  same 
taxes  that  apply  to  other  kinds  of  business. 

"We  now  accept  without  complaint  State 
automobile  taxes  sufficient  to  keep  all  roads 
In  repair.  Thus  we  pay  not  only  for  the 
damage  we  inflict,  but  for  that  of  all  vehicles. 
Further  we  should  not  be  called  upon  to  go. 

"More  than  one  billion  dollars  are  now 
available  for  road  construction.  Fifty-nine 
per  cent  of  the  national  public  works  budget 
is  devoted  to  highways.  No  single  domestic 
activity  of  the  United  States  Government 
and  its  civil  sub-divisions  predicates  such 
large  expenditures.  Obviously  the  direction  of 
such  an  effort  should  not  be  left  as  a  sub- 
ordinate detail  in  a  department  all  of  whose 
bureaus  combined  expend  but  one-third  as 
much  money  annually  as  does  the  Bureau  of 
Public  Roads. 

"Fundamentally  the  highway  problem  is  not 
one  of  engineering  but  of  economics.  The  first 
question  is  the  determination  of  the  economic 
reason  for  its  location.  Engineering  is  the 
detail  of  construction  and  maintenance.  After 
that  remains  the  paramount  question  of 
transport  over  the  highway.  For  this  reason 
road  construction  should  be  lodged  under  the 
direction  of  a  body  which  has  a  broader 
vision  than  that  of  construction  alone.  For 
this  reason,  too,  the  lodgment  of  highways 
under  a  Department  of  Public  Works  would 
be  to  subordinate  the  end  to  the  means. 
Logical  to  Plead  for  Commission 

"If  it  is  logical  to  plead  for  a  highway 
commission  in  the  State,  is  it  not  logical  that 
the  National  Government  should  follow  the 
same  policy?  Most  of  the  States  adopted  the 
commission  plan  at  the  suggestion  of  the 
Government  when  State  highway  departments 
were  ere ! 

"What  is  needed  Is  a  National  Highway 
Commission — empowered  to  administer  the 
Government's . highway  activities — to  lay  out 
and  have  constructed  the  inter-county  road 
of  national  importance,  and  to  be  responsible 
for  the  sound  development  of  transport  over 
hways." 
Later  the  highways  committee  con- 
ferred   with    Secretary     of     Agriculture 
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Wallace  and  explained  the  problems 
relating  to  highways  and  pending  legis- 
lation. As  the  Bureau  of  Roads  is  under 
Wallace  at  present  and  would  be  ab- 
sorbed by  the  proposed  commission,  it 
is  apparent  that  the  President  will  ask 
for  his  views  on  the  subject.  The  secre- 
tary stated  that  he  had  an  open  mind  on 
the  question  and  would  consider  it  care- 
fully. 
Discuss  Foreign  Trade 

The  Foreign  Trade  Committee,  with 
J.  Walter  Drake  as  chairman,  talked 
over  current  problems  of  trade  pro- 
motion with  Secretary  of  Commerce 
Hoover.  The  conference  was  brief  but 
satisfactory  to  the  representatives  of 
the  industry  for  they  obtained  an  insight 
into  the  plans  of  the  new  secretary  and 
in  turn  showed  him  how  the  Department 
of  Commerce  could  aid  the  automotive 
industry  through  extension  of  co-oper- 
ative effort. 

The  conferees  agreed  that  better  re- 
sults could  be  obtained  through  direct 
contact  with  the  department  here.  As  a 
result,  it  was  decided  to  have  President 
Clifton  of  the  N.  A.  C.  C.  select  a  small 
committee  for  this  work.  Other  indus- 
tries will  have  similar  representation, 
but  the  automotive  leads  the  way.  In 
addition  to  Chairman  Drake,  the  indus- 
try was  represented  at  the  Hoover  meet- 
ing by  H.  H.  Rice,  vice-president  of  the 
General  Motors  Corp. ;  H.  M.  Jewett, 
president  Paige-Detroit  Motor  Car  Co.; 
C.  C.  Hanch,  vice-president  N.  A.  C.  C. 
and  chairman  taxation  committee;  Al- 
fred Reeves,  general  manager  N.  A. 
C.  O,  and  George  F.  Bauer,  secretary 
foreign  trade  committee  N.  A.  C.  C. 

Hanch  and  members  of  the  taxation 
committee  conferred  with  Senator  Pen- 
rose, chairman  of  the  Senate  Finance 
Committee.  The  Senator  advised  them 
that  it  was  impossible  to  advocate  re- 
moval of  excise  and  consumption  taxes 
at  this  time  or  to  take  a  stand  on  the 
sales  tax  plan.  It  was  indicated,  how- 
ever, that  he  would  accept  the  sales  tax 
if  Congress  passed  the  soldiers'  bonus 
bill.  Senator  Penrose  stated  that  enact- 
ment of  a  soldier  bonus  would  require 
heavy  levy  as  disbursements  would 
amount  to  "$5,000,000,000  or  more. 

Mellon  Not  Committed  on  Tax 

The  committee  discussed  the  same 
taxation  principles  with  Secretary 
of  Treasury  Mellon  to-day.  The  secre- 
tray  would  not  commit  himself  to  any 
specific  plan  other  than  join  in  the  uni- 
versal suggestion  that  excess  profits 
taxes  be  removed. 

In  addition  to  representatives  already 
mentioned,  the  other  participants  in  the 
conferences  were  A.  J.  Brousseau,  presi- 
dent International  Motor  Car  Co.;  E. 
S.  Jordan,  president  Jordan  Motor  Car 
Co.;  E.  H.  Broadwell,  president  Motor 
and  Accessory  Manufacturers  Associa- 
tion and  vice-president  Fisk  Rubber  Co.; 
C.  A.  Vane,  representing  National  Auto- 
mobile Dealers  Association;  W.  O. 
Rutherford,  Rubber  Association  of 
America  and  vice-president  B.  F.  Good- 
rich Co.,  and  Pyke  Johnson,  manager 
Washington   bureau  of  the  N.    A.  C.  C. 
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Motorcycles  Bulk 
of  Camp  Jesup  Sale 

Only  400  Trucks  and  Cars  in  Lot 
— Buyers  Come  from  Dis- 
tant Points 

ATLANTA,  April  11— Twelve  hundred 
motor  vehicles  were  sold  in  seven  hours 
Thursday.  April  7,  at  Camp  Jesup,  Ga., 
near  Atlanta,  by  a  corps  of  auctioneers 
representing  the  United  States  Govern- 
ment, who  are  making  a  tour  of  various 
army  camps  throughout  the  country  dis- 
posing in  this  way  of  motor  vehicles 
used  by  the  Government  during  the  war. 
Most  of  the  automobiles  sold  at  Camp 
Jesup  were  in  rather  poor  condition, 
prices  paid  ranging  from  less  than  $100 
in  a  few  cases  to  as  high  as  $1100. 

The  sale  included  about  300  motor 
trucks,  all  of  well-known  makes,  ranging 
in  capacity  from  %-ton  to  5-ton.  There 
were  about  100  touring  cars  and  road- 
sters, 800  motorcycles  and  500  sidecars. 

Buyers  were  present  at  the  Camp  Jesup 
sales  from  some  of  the  Northern  and 
Eastern  states,  and  from  all  over  the 
South.  They  represented  in  some  cases 
persons  in  quest  of  individual  bargains 
for  their  own  use,  but  there  were  also 
several  speculators  present  and  a  number 
of  dealers. 

Dealers  in  the  Atlanta  territory  do  not 
believe  that  the  sale  will  affect  their  busi- 
ness to  any  material  extent,  for  many 
of  the  purchases  were  by  men  outside 
this  section,  only  a  comparatively  few 
of  the  sales  being  to  local  dealers  and 
buyers.  The  only  effect  on  business  that 
the  sale  would  be  likely  to  have  will 
doubtless  be  of  used  cars,  and  it  is  not 
believed  that  its  effect  in  this  regard  will 
be  of  serious  consequence  for  so  many  of 
the  cars  sold  at  Jesup  were  in  a  very 
poor  condition. 


Iowans  Storm  Good 

With  Tax  Opposition 

(Continued  from  page  826) 

quoted  and  that  you  do  not  believe  in  a 
tax  of  this  sort.  We  would  appreciate 
very  much  hearing  from  you  concerning 
this." 

Of  a  similar  nature  are  scores  of  other 
communications  sent  out  by  the  automo- 
bile men  of  Cedar  Rapids  and  Linn 
county.  An  example  of  the  sentiment 
expressed  may  be  found  in  the  letter, 
which  went  to  Good  from  the  MaKibben 
Motor  Co.,  Inc.,  as  its  protest  against 
the  passage  of  the  wheel  tax  measure: 

"We  are  vigorously  opposed  to  this 
measure  and  consider  that  the  automo- 
bile industry,  at  the  present  time,  is 
overtaxed.  We  sincerely  hope  that  you 
will  give  this  question  further  careful 
consideration." 

Local  automobile  men  say  that  they 
feel  the  next  steps  in  this  matter  should 
be  taken  by  Representative  Good  and 
that  they  will  wait  further  word  from 
him  in  reply  to  their  communications  be- 
fore taking  any  other  action. 
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Find  Concrete  Roads 
No  Longer  Economic 


Wisconsin    State    Highway    Com- 
mission Seeks  Right  to  Use 
Gravel  Construction 


THE  comparative  and  final  saving  of  a 
concrete  road  has  entirely  disappeared 
in  many  locations,  with  the  increased 
costs  of   all   types   of  roads. 

Total  abandonment  of  concrete  surfaces 
is  not  urged.  Many  roads  must  be  built 
of  concrete  or  equally  durable  material, 
regardless   of   differentials. 

The  main  motto  in  any  road  building 
project  must  be  "to  furnish  transporta- 
tion service  to  present  day  traffic." 
Neglect  at  times  of  primary  rules  of  road 
building  is  defensible,  with  concentra- 
tion on   maintenance. 

The  day  labor  or  force  account  plan  in 
state  road  building  enterprise  has  been 
found  superior  over  contract  building  at 
least  to  the  extent  of  getting  actual  costs 
and   experiences. 

MILWAUKEE,  April  11— These  are 
features  which  will  be  emphasized  in  the 
next  annual  review  of  the  Wisconsin 
State  Highway  Commission,  which  is 
building  a  7500  state  trunk  highway  sys- 
tem in  the  Badger  State,  in  connection 
with  a  number  of  pieces  of  legislation  de- 
sired to  further  advance  the  work.  For 
one  thing,  remedial  legislation  will  be 
asked  to  permit  counties  which  bonded 
themselves  to  build  concrete  roads,  to  use 
their  funds  for  other  types  of  construc- 
tion. 

The  records  of  the  commission  show 
that  in  1914  an  18-foot  surface  of  con- 
crete could  be  built  for  $12,000  a  mile. 
In  1921,  the  cost  will  be  about  $25,000 
per  mile.  In  1918,  an  18-foot  surface 
of  gravel  could  be  built  for  $3500  a  mile; 
in  1921,  $6,000.  These  figures  do  not  in- 
clude grading,  culverting  and  bridging. 
Accepting  it  as  a  fact  that  a  concrete 
highway  is  worth  one-half  of  its  cost  at 
the  end  of  fifteen  years,  and  a  gravel 
road  one-half  at  the  end  of  five  years, 
the  probable  annual  cost  of  concrete  in 
1914  was: 

Figures  Show  Saving 

Interest  on  investment,  $600;  deprecia- 
tion, $400;  maintenance,  $100;  total 
$1,100  per  mile.  For  gravel,  according 
to  the  commission's  figures  the  costs  are: 
Interest,  $175;  depreciation,  $350;  main- 
tenance, $175;  total,  $700.  The  1921  costs 
are  estimated  as  follows:  Concrete:  In- 
terest, $1,250;  depreciation,  $833;  main- 
tenance, $175,  and  total  $2,258.  Gravel: 
Interest,  $300;  depreciation,  $600;  main- 
tenance, $250;  total,  $1,150. 

Gravel  in  1914  was  cheaper  than  con- 
crete by  $400  a  mile  per  year;  in  1921, 
gravel  will  be  cheaper  by  $1,108  a  mile 
per  year. 

"These  figures  do  not  pretend  to  be 
exact  for  all  roads  and  will  change  with 
locations,  available  materials  and  traffic 
to  be  served,"  said  A.  R.  Hirst,  state 
highway  engineer,  "and  they  only  em- 
phasize that  the  comparative  and  final 
saving  of  a  concrete  road  in  many  loca- 
tions has  entirely  disappeared  since 
1914."     The  economic  positions  of  con- 
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crete  and  gravel  are  untenable  to-day  on 
many  stretches,  said  commission  mem- 
bers, where  economy  was  undoubted  six 
or  even  two  years  ago.  Therefore  the 
commission  urges  counties  be  given  per- 
mission to  use  bond  money  provided  spe- 
cifically for  concrete  roads,  under  the 
state  aid  plan,  for  other  and  economically 
available  materials.  It  is  recognized  that 
many  miles  of  highway  in  Wisconsin 
must  be  built  of  concrete. 

Try  Out  Construction  Costs 

The  commission  having  found  certain 
irreconcilable  differences  of  opinion  be- 
tween contractors  and  the  members  as  to 
fair  prices  for  road  building,  the  com- 
mission prosecuted  a  small  part  of  Fed- 
eral aid  construction  with  day  labor 
forces.  It  is  the  hope  of  the  commission 
that  each  year  a  minor  fraction  of  its 
work  will  be  done  under  this  system  to 
keep  in  touch  with  actual  cost  situations, 
"and  thus  be  able  to  deal  fairly  with  con- 
tractors and  the  taxpayers." 

The  state  law  which  limits  county 
bonds  to  paying  5  per  cent,  is  to  be 
amended  to  permit  6  per  cent  rates. 

A  more  intensive  system  of  mainte- 
nance is  demanded.  The  report  will  say, 
in  substance:  "It  may  be  expected,  de- 
spite the  temporary  depression  in  the  sale 
of  motor  vehicles,  that  their  use  will 
constantly  tend  to  increase,  thus  mag- 
nifying the  difficulties  of  maintenance." 
The  present  patrol  system  is  to  be  re- 
inforced and  more  power  is  asked  for 
state  commission  regulation  of  the 
county  patrols.  The  commission  also  be- 
lieves it  must  have  complete  control  and 
direction  over  the  highway  marking  sys- 
tem, now  up  to  the  counties. 
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Receiver  Is  Appointed 

for  Lockwood  Company 

KANSAS  CITY,  April  11— The  Lock- 
wood  Mfg.  Co.,  making  automobile  tops, 
seat,  tire  and  radiator  covers,  filed  a 
voluntary  petition  in  bankruptcy,  April 
8,  in  the  Federal  Court  here.  Schedules 
showed  about  $342,759  in  unsecured 
obligations  and  $269,207  of  assets,  repre- 
sented in  stock  and  equipment  in  the 
Kansas  City  factory  and  warehouses, 
and  the  Buffalo  factory.  The  Lockwood 
company  has  now  no  connection  with  the 
Baker  &  Lockwood  Mfg.  Co. 

Albert  Newman  of  the  National  Bank 
of  Commerce  was  appointed  receiver 
for  the  Lockwood  Mfg.  Co.  He  will  con- 
tinue operation  of  the  plants,  and  it  is 
expected  that  a  sale  will  enable  opera- 
tion to  proceed  uninterruptedly. 


GILLETTE  RUBBER  ADDS  MEN 

EAU  CLAIRE,  WIS.,  April  11— The 
Gillette  Rubber  Co.,  Eau  Claire,  Wis., 
has  added  more  workmen  in  order  to 
cope  with  increased  orders  and  expects 
to  reach  a  daily  output  of  500  casings 
by  the  end  of  the  month.  It  has  more 
than  $1,000,000  worth  of  orders  on  its 
books  and  prospects  for  a  1921  business 
of  at  least  $5,500,000.  The  daily  capa- 
city is  1000  tiros  and  2000  tubes  besides 
mechanical  rubber  goods  and  specialties. 
L.  A.  Fosse  is  general  manager. 


Exporting  Methods 
Are  Found  Improved 

Mexican      Dealers      Gain      More 

Favorable      Impression      of 

American  Merchandise 

WASHINGTON,  April  9— American 
firms,  including  automotive  interests 
trading  with  Mexico,  are  extending  more 
credit  and  longer  than  during  the  war 
period,  are  shipping  better  merchandise 
with  a  greater  assortment,  and  most  of 
them  have  learned  how  to  pack  and  ship 
for  export.  Consul  J.  B.  Stewart  at 
Chihuahua  reports  that  these  important 
facts  have  been  obtained  by  inquiry  from 
a  number  of  Chihuahua  merchants  of  all 
nationalities  engaged  in  various  lines  of 
business. 

During  the  war  probably  90  per  cent 
of  the  goods  shipped  from  the  United 
States  were  sold  on  a  cash  with  order 
or  cash  against  document  basis.  To-day 
reliable  firms  which  do  not  wish  to  take 
advantage  of  the  30  days'  cash  discount 
(10  days  is  not  attractive  to  merchants 
in  Mexico)  are  being  granted  60  to  90 
days  and  some  old  customers  are  receiv- 
ing as  much  as  120  days.  And,  as  it 
always  takes  European  goods  from  six 
weeks  to  two  months  longer  to  arrive 
than  American  goods,  the  120  days'  credit 
is  as  good  as  the  six  months'  European 
credit  about  which  so  much  has  been 
said  and  written. 

The  war  made  it  impossible  in  many 
cases  for  the  American  manufacturer 
and  jobber  to  send  out  the  quality  and 
assortment  of  goods  which  he  desired, 
any  many  foreign  merchants,  who  up  to 
that  time  had  made  most  of  their  pur- 
chases in  Europe,  obtained  a  wrong  im- 
pression of  the  standard  of  American- 
made  goods.  That  impression  is  now 
giving  way  to  one  much  more  favorable 
to  American  merchandise  which  many 
in  Mexico  admit  is  as  good  as,  and  in 
many  cases  better,  than  European-made 
goods. 

But  notwithstanding,  the  statement 
adds,  it  cannot  be  denied  that  there  is 
a  quiet,  persistent  propaganda  on  foot 
which  has  for  its  base  the  theory  that 
once  European  firms  are  again  seriously 
competing  for  the  Mexican  market,  mer- 
chants then  will  be  able  to  buy  goods 
on  very  long  credit  terms,  that  the  mer- 
chandise from  Europe  will  be  of  a  higher 
quality  than  they  now  are  receiving,  and 
that  it  will  be  packed  in  a  highly  satis- 
factory manner. 


OAKES  BUYS  MATHER  PATENT 

INDIANAPOLIS,  April  11— The  Oakes 
Co.,  manufacturers  of  radiator  cooling 
fans  and  other  automobile  parts,  has 
acquired  the  sole  license  to  manufac- 
ture and  market  automobile  tire  car- 
riers under  the  Mather  patent,  No. 
1324461.  The  Mather  patent  covers  the 
demountable  feature  of  the  tire  carrier 
on  a  standard  type  of  support  bracket. 
The  chief  advantage  is  the  interchange- 
able feature  of  the  bracket. 
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Earl  Reorganizes 


Briscoe  Personnel 

New  Division  Sales  Managers  Are 

Named  as  Preliminary  to 

Sales   Campaign 

DETROIT,  April  11— With  the  com- 
pany on  a  sound  financial  basis,  C.  A. 
Earl,  newly  elected  president  of  Briscoe 
Motors  Corp.,  has  perfected  the  reorgan- 
ization of  the  company's  personnel  and 
formulated  plans  for  speeding  up  pro- 
duction in  the  factory  at  Jackson.  The 
Tilden  and  Swift  interests  of  Chicago, 
which  control  Briscoe,  have  issued  100  000 
shares  of  stock  at  $20  a  share  for  the 
use  of  the  company  as  working  capital. 
Rules  of  the  stock  exchange  and  other 
technicalities  necessitate  waiting  a  cer- 
tain number  of  days  during  which  time 
present  stockholders  are  given  prefer- 
ence in  subscribing  to  the  issue  before 
the  money  actually  can  be  turned  in  and 
the  stock  taken  over  by  the  financial  in- 
terests in  control. 

A  representative  of  the  Chicago  finan- 
ciers said  Saturday  the  interests  behind 
Briscoe  had  full  confidence  in  the  com- 
pany's product,  and  with  Earl  in  control 
had  every  assurance  of  a  bright  futurt 
ahead.  Ample  financial  backing  is  as- 
sured the  company,  he  said,  to  carry  out 
policies  and  plans  formulated  by  Earl. 

As  the  first  step  in  putting  the  plant 
on  a  quantity  production  basis,  and  at 
the  same  time  perfecting  a  sales  or- 
ganization that  will  put  the  car  in  the 
forefront,  Earl  announced  the  selection 
of  K.  R.  Jacoby,  former  director  of  pur- 
chases for  Willys-Overland,  as  the  new 
director  of  sales.  J.  R.  Findlater,  a 
veteran  at  Briscoe,  continues  as  vice- 
president  in  charge  of  Pacific  Coast  dis- 
tribution. H.  F.  Wardwell,  who  was 
succeeded  as  president  by  Earl,  remains 
as  vice-president. 

Other  officers  are:  John  Fletcher, 
treasurer;  L.  C.  Allen,  assistant  treas- 
urer; L.  E.  Latta,  secretary;  E.  R.  Cow- 
ham,  assistant  general  sales  manager; 
D.  M.  Shaw,  advertising  manager;  Victor 
Jantsch,  chief  engineer;  J.  C.  Cunning- 
ham, general  superintendent;  T.  W. 
Tinkham,  assistant  general  superin- 
tendent; J.  L.  Blyth,  director  of  service; 
W.  M.  Zerby,  traffic  manager. 

Look  for  Extensive  Business 

New  division  managers  also  have  been 
named  by  Earl  as  follows:  J.  A.  Canity 
in  the  Western  Division;  F.  A.  Bixby, 
Northwestern  Division;  H.  G.  L.  Camp- 
bell, Eastern  Central  Division;  O.  E. 
Rollins,  Western  Central  Division;  J. 
C.  Baggott,  Eastern  Division,  and  A.  II. 
Jones,  assistant  to  J.  R.  Findlater,  on 
the  Coast.  R.  M.  Chapman,  who  has 
been  associated  with  Earl  for  several 
years,  is  made  assistant  to  the  president. 

The  factory  has  smarted  on  a  produc- 
tion of  20  cars  a  day,  which  will  be  in- 
creased gradually,  according  to  Earl, 
until  it  is  hoped  to  reach  a  daily  output 
of  75.  This,  of  course,  is  contingent 
upon    market    conditions    and    sales    re- 
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quirements.  Earl,  however,  feels  as- 
sured the  present  rapid  improvement  in 
sales  will  continue,  and  with  confidence 
in  the  Briscoe,  as  a  leader  in  its  line, 
he  is  certain  there  will  be  a  ready  mar- 
ket for  as  many  cars  as  can  be  pro- 
duced under  present  factory  conditions. 
"When  I  accepted  the  presidency," 
said  Earl,  "I  did  so  because  I  was  con- 
vinced Briscoe  had  no  superior  in  its 
field.  It  is  not  nearly  so  well  known 
as  it  should  be  owing  to  the  fact  that 
the  company  has  been  content  with 
moderate  production  nearly  always  over- 
sold. The  car  itself  has  met  competition 
succesfully  wherever  it  has  been  intro- 
duced. The  financial  resources  of  the 
company  are  ample  for  any  expansion 
that  may  be  desired,  and  I  took  the 
presidency  with  the  stipulation  that  we 
would  go  out  after  business  on  the  scale 
which  the  car  and  the  standing  of  the 
company  justified.  Readjustment  of  the 
executive  organization  by  the  addition 
of  several  strong  men  is  the  first  step." 


April  U,  1921 


Texas  Motor  Creditors 

Would  Operate .  Plant 

CHICAGO,  April  11— L.  S.  Mare- 
mont, president  of  the  Maremont  Mfg. 
Co.,  one  of  the  principal  creditors  of  the 
Texas  Motor  Car  Assn.,  has  sent  a  let- 
ter to  creditors  of  the  Texas  company, 
which  is  now  in  receivership,  urging 
concerted  action  which  will  permit  conti- 
nued operation  of  the  plant  in  such  a 
way  that  creditors  will  realize  a  substan- 
tial sum  on  their  claims.  In  his  letter  he 
asserts  that  unless  operations  can  be 
continued  there  will  be  no  equity  in  the 
plant  for  the  creditors.  The  only  assets 
are  the  plant,  equipment  and  inventory. 
The  investment  in  the  factory  aggre- 
gates more  than  $1,000,000.  but  there  are 
mortgages  against  it  amounting  to  $250,- 
000.  The  liabilities  are  something  over 
$500,000. 

Maremont  says  in  his  letter  that  a 
tentative  plan  for  continued  operation  of 
the  plant  has  been  submitted  to  the  re- 
ceivers, the  court  at  Fort  Worth  and  the 
bank  which  is. by  far  the  largest  creditor. 
All  of  them  have  approved  it  as  the  only 
means  of  realizing  anything  for  general 
creditors.  Financial  interest  familiar 
with  reorganizing  and  operating  automo- 
bile plants  are  said  to  be  willing  to  ad- 
vance sufficient  funds  to  continue  work  at 
the  factory  in  order  to  use  up  the  large 
stock  of  parts,  units  and  accessories,  a 
considerable  part  of  which  are  of  special 
design  and  which  can  be  made  of  value 
only  by  assembling  them  into  finished 
cars.  Creditors  are  asked  to  give  Mare- 
mont  their   approval   of  his   proposal. 


SALES  MANAGER  SUES  COMET 

DECATUR,  ILL.,  April  11— G.  Vernon 
Beck,  former  sales  manager  for  the 
('(.nut  Automobile  Co.  of  this  city,  is  su- 
ing the  company  for  $10  000  for  alleged 
breach  of  contract.  Heck  claimed  that 
under  his  contract  he  was  to  receive  a 
number  of  shares  of  stock  in  the  Comet 
in  addition  to  his  salary.  He  said  he  bad 
been  unable  to  secure  fulfillment  of  this 
contract  and  his  resignation  followed. 


Harvester  Notifies 
of  Work  Suspension 

Lack    of    Foreign    and    Domestic 

Demand  Cause — Lower  Costs 

Must  Develop 

CHICAGO,  April  11— The  Interna- 
national  Harvester  Co.  has  sent  a  circular 
to  the  employees  in  its  tractor  works  in- 
forming them  that  on  May  1  the  com- 
pany will  have  on  hand  all  the  tractors 
it  can  reasonably  expect  to  sell  this 
season  and  that  it  will  be  necessary  to 
curtail  production  to  such  an  extent  that 
it  will  amount  virtually  to  closing  the 
plant. 

After  explaining  the  reasons  for  the 
lack  of  foreign  and  domestic  demand  for 
tractors,  the  company  says  it  already 
has  reduced  prices  on  large  lines  of  its 
output  at  a  heavy  loss  under  present 
prices  for  labor  and  material.  Lower 
costs  of  material  and  labor  must  develop, 
it  is  asserted,  before  industry  can  hope 
to  get  back  to  normal  production. 

The  circular  says  that  according  to 
the  best  judgment  of  the  company  it  is 
improbable  operations  will  increase  for 
several  months,  although  it  is  hoped 
they  may  be  somewhat  better  in  the 
early  fall.  Announcement  of  the  pro- 
posed shutdown  is  made  now  to  give 
employees  every  opportunity  to  obtain 
employment  elsewhere. 

"Operations  have  already  been  con- 
tinued in  spite  of  heavy  cancellations  of 
orders  and  at  serious  risk  of  overpro- 
duction so  that  the  maximum  employ- 
ment mio-h*:  be  afforded  during  the  win- 
ter months,"  says  the  circular.  "It  is 
hoped  that  employees  will  realize  that 
the  conditions  which  make  suspension 
necessary  are  beyond  the  company's  con- 
trol. Cancellations  of  orders  for  do- 
mestic trade  are  due  to  the  severe  drop 
in  the  price  of  farm  products,  which  took 
place  last  fall  after  work  had  already 
begun  on  the  schedules  of  manufacture 
at  this  works.  As  a  result,  farmers 
generally  have  been  compelled  to  sell 
their  products  at  prices  far  below  what 
they  had  hoped  to  receive  and  frequently 
below  the  cost  of  production.  Therefore 
they  have  been  and  are  in  no  position 
to  buy  farm  machinery  in  any  such 
quantity  as  in  normal  times. 

"The  foreign  trade,  which  before  the 
war  furnished  nearly  half  the  company's 
volume  of  business,  has  been  heavily  re- 
duced on  account  of  the  difficulty  of 
many  of  the  nations  and  the  fall  in 
exchange  value  in  the  moneys  of  other 
countries." 


OHIO  GASOLINE  DOWN  TO  27c. 

TOLEDO,  April  11— Joyful  news  to 
motorists  this  morning  was  announce- 
ment of  a  drop  in  price  of  one  cent  a 
gallon  for  gasoline,  naphtha  and  varno- 
Iene  by  the  Standard  Oil  Co.,  making 
a  retail  price  of  27  cents  for  gasoline. 
One  cent  price  declines  have  been  com- 
ing every  three  or  four  weeks  since  the 
first  of  the  vear. 
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Car  Finance  System 
Approved  by  Banker 

Vice-President    of    Irving    Finds 

Development  Logical  Sequence 

of  Industry's  Growth 

NEW  YORK,  April  11— The  system 
used  by  automobile  financing  companies 
was  approved  by  Charles  Elliott  Warren, 
vice-president  of  the  Irving  National 
Bank,  in  an  address  at  the  Automobile 
Club  of  America.  In  a  discussion  of  the 
automotive   industry  he  said: 

"The  dealers  who  relied  upon  local 
banks  before  the  peak  of  restriction  in 
credits,  turned  with  a  rush  to  the  auto- 
mobile finance  corporations,  acceptance 
corporations  and  others.  There  are  now 
more  than  110  of  these  corporations 
operating  in  the  United  States — some 
local,  some  state  wide  and  some  national. 
Between  45  and  50  per  cent  of  all  cars 
being  sold  to-day  are  marketed  on  some 
form  of  a  deferred  payment  system. 
Without  doubt  the  methods  or  system 
used  by  these  companies  in  financing 
both  the  wholesaler  and  the  retailer  are 
a  logical  financial  sequence  and  eventually 
place  automobile  paper  in  the  same  class 
with  any  other  commercial  paper — but 
back  of  it  must  be  analyzed  the  integrity 
of  the  company  and  the  dealer. 

"Briefly  speaking  the  meaning  of  the 
automotive  industry  is  first  Transporta- 
tion, involving  the  use  of  the  truck  for 
the  short  haul  and  for  the  long  haul  and 
the  saving  to  the  railroads.  Second — 
The  Family  Automobile  for  the  saving 
of  time  and  the  carrying  of  supplies  and 
the  pleasure  vehicle.  Third — The  De- 
velopment of  the  Farm,  the  tractor. 
haulage  of  supplies  and  product — the 
economic  value  to  agriculture. 

"Now  as  to  the  future  of  the  industry, 
the  war  opened  the  eyes  of  the  world  to 
quick  transportation  in  which  the  motor 
played  an  important  and  prominent  part. 
It  developed  transportation  in  out  of  the 
way  places  and  brought  about  the  appli- 
cation of  American  export  of  machinery 
units  for  the  automobile  and  it  must 
necessarily  follow  that  the  manufacturer, 
dealer  and  retailer  will  place  the  auto- 
mobile as  an  American  product  in  for- 
eign countries  as  was  done  with  the 
sewing  machine.  These  ends,  if  brought 
about,  will  develop  the  market. 

Must  Enforce  Economy 

"May  I  say  the  health  of  this  great 
automobile  business  depends  upon  the 
stabilizing  of  the  industry  by  a  better 
production,  by  economy  in  manufactur- 
ing and  selling  and  by  more  capable 
salesmanship,  and  by  dependability  and 
integrity  of  those  interested  in  the  busi- 
ness. 

"To  sum  up,  let  us  say  then  the  out- 
look is  encouraging  and  while  the  world 
is  not  yet  well  again,  anil  care  and  pru- 
dence must  be  exercised  in  all  mat 
business  men  realize  that  forced  action 
based  on  artificial  optimism  may  lead  to 
unwise  action  and  produce  further  em- 
barrassment." 


SALES  RUN  TO  $750,000 
AT  INDIANAPOLIS  SHOW 

INDIANAPOLIS,  April  11— 
John  Orman,  manager  of  the  India- 
napolis Automobile  Trade  Associa- 
tion, has  compiled  a  report  for  the 
board  of  directors  on  sales  made 
by  dealers  and  distributors  at  the 
recent  spring  automobile  show  at 
the  State  fair  grounds.  The  report 
was  submitted  at  the  regular  meet- 
ing of  the  board  and  shows  that 
$660,840  was  the  total  of  sales,  but 
conditional  sales  run  the  figure  far 
above  $750,000.  Orman  would  not 
count  verbal  reports  of  about  fif- 
teen exhibitors.  Twenty-three 
firms  reported  their  retail  sales 
numbering  219  jobs  as  amounting 
to  $553,349.88  and  wholesale  orders 
for  sixty-three  jobs  reported  by 
the  same  dealers  amounted  to 
$107,490. 


Southern  Indiana  Sales 

Show  Steady  Increase 

INDIANAPOLIS,  April  9— Every 
evidence  of  a  sharp  increase  in 
motor  vehicle  sales  throughout  In- 
diana in  the  last  week  bears  out  the 
many  predictions  of  the  first  quarter 
of  the  year.  Weather  of  the  last  week 
has  been  ideal  and  the  increased  busi- 
ness is  generally  credited  to  the  sun- 
shine. 

In  the  southern  half  of  the  state  sales 
have  been  picking  up  steadily  for  the 
last  three  weeks  but  took  a  sudden 
jump  with  the  first  of  April  and  dis- 
tributors here  say  that  stocks  will  be 
heavily  depleted  if  buying  continues 
through  another  ten  days  in  the  ratio  of 
the  last  half  of  March. 

The  automobile  show  in  Terre  Haute, 
this  week,  was  graced  by  a  fair  opening- 
attendance,  which  increased  heavily  the 
second  and  third  days  and  by  mid-week- 
buying  was  generally  reported,  although 
sales  were  not  recorded  in  the  first  two 
days  of  the  show.  The  Vigo  county 
tradesmen  believe  that  the  show 
would  have  started  a  renewal  of  buy- 
ing without  the  good  weather. 


FORT    WAYNE    INDUSTRIES    BOOM 

FORT  WAYNE,  IND..  April  11  — 
From  all  reports  the  unemployment  in 
Fort  Wayne  is  rapidly  vanishing.  With 
the  labor  situation  taking  such  a  decided 
turn  for  the  better,  local  business  men 
are  feeling  more  optimistic  than  they 
time.  There  are  only  one 
or  two  factories  running  full  tim 
pay.  but  some  of  the  factories  which 
have  run  but  a  week  or  two  since  the 
first  of  the  year  are  announcing  a  re- 
Sumption  of  business  and  the  building 
operations  are  increasing  rapidly.  Deal- 
er      report    business    is   on    the     ■ 

and  the  majority  of  them  an 

mistic  over  the  outlook,  although 

pected  thai  bu  line  s  will  be  slow  during 

the  summer. 


British  Makers  Try 
Trade  Experiments 

Wolseley  Reduces  Refinements  to 
Cut   Price — Humbers   Intro- 
duces Larger  Car 

LONDON,  March  24  (By  Mail)  — 
Two  announcements  made  by  pi'ominent 
British  motor  manufacturers  this  week 
are  of  interest  as  showing  entirely 
diverse  policies  in  respect  of  light  cars. 
Wolseley  has  put  forward  a  popular 
rendering  of  the  10  hp.  two-seater,  strip- 
ping the  standard  model  of  non-essen- 
tial refinements,  such  as  electric  light 
and  engine  starter,  leather  upholstery 
and  superfine  exterior  finish,  and  is  sell- 
ing this  "utility"  type  at  $400  less  than 
the  standard. 

Humbers,  on  the  other  hand,  has  in- 
troduced an  enlarged  edition  of  its  10 
hp.  chassis,  fitting  an  engine  with  3  mm. 
larger  bore  (68  x  120  mm.  in  place  of 
65  x  120),  far  better  and  roomier  bodies, 
longer  wheelbase,  many  important  de- 
tail chassis  improvements  and  a  more 
complete  equipment.  This  new  model — 
for  so  it  may  be  viewed — displaces  two 
hitherto  standard  chassis,  for  until  now 
the  chassis  of  the  two-seater  has  dif- 
fered widely  from  that  of  the  four- 
seater; in  future  the  same  will  serve 
for  both. 

Wolseley.  therefore,  is  appealing  to 
the  market  with  a  "short  purse"  by 
offering  an  abbreviated  equipment. 
Humbers,  also,  with  a  light  car  is  put- 
ting forward  something  better  for  the 
same  price  as  hitherto  for  the  four- 
seater ($3,500)  and  at  $300  more  for 
the  two-seater.  The  Wolseley  Ten  has 
a  smaller  engine  (1260  c.c.)  and  chassis 
than  the  Humber  (1783  c.c),  and  the 
former  is  not  fitted  with  four-seated 
bodies;  but  both  represent  the  really 
high-grade  British  light  car. 

Developments  of  prime  importance 
are  anticipated  in  other  directions  before 
the  end  of  the  year;  one  firm  hitherto 
making  only  "super-grade"  cars  of  over 
30  hp.  has  half  a  dozen  experimental 
cars  running,  these  consisting  of  two- 
cylinder,  air-cooled  engined  runabouts 
with  friction  drive,  while  another  high- 
grade  car  maker  is  designing  a  popular 
type  on  entirely  different  lines.  The 
"economy  wave"  is  undoubtedly  making 
itself  felt  in  many  directions  and  will 
have  an  important  effect'  upon  the  in- 
dustry. 

The  British  trade  has  livened  up  very 
appreciably  during  the  last  two  or  three 
weeks  and  most  plants  are  on  full  time 
again  with,  admittedly,  a  more  or  less 
abbreviated  staff. 

TO  RESELL  REYNOLDS'  ASSETS 

MT.  CLEMONS.  MICH.,  April  11— Re- 
of  the  assets  of  the  Reynolds  Motor 
Truck   Co.  has  been  ordered  by  Circuit 
Judge  Tucker  for  April  26.     The  original 
sale  I    Reimold,  the  re< :i 

for  not   acceptable  to   the 
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Committees  to  Try 
to  Reach  Settlement 


Truck  Makers  and  Parts  Men  Ad- 
here   to    Positions — Prices 
Discussed 

DETROIT,  April  12 — Following  sever- 
al hours'  discussion  here  to-day  of  the 
national  parts  servicing  plan  proposed 
by  unit  makers,  it  was  apparent  the  con- 
tending factions  were  as  far  apart  as 
ever.  A  joint  committee  of  ten  men  rep- 
resenting truck  assemblers  and  parts 
manufacturers  was  named  to  conduct 
further  negotiations  looking  to  a  com- 
promise plan. 

General  Sales  Manager  A.  J.  Whipple 
of  the  Republic  Truck  Co.  brought  the 
discussion  to  an  end  with  a  motion  for 
appointment  of  the  committee  "to  discuss 
ways  and  means  for  co-operation  and  to 
formulate  plans  looking  to  our  mutual 
benefit."  An  amendment  authorizes  the 
committee  to  invite  representatives  of 
the  National  Automobile  Dealers  Asso- 
ciation or  others  interested,  to  partici- 
pate if  they  see  fit.  The  committee  will 
report  back  to  a  joint  meeting  of  the 
Motor  Truck  Manufacturers  Association 
and  the  parts  manufacturers,  to  be  called 
upon  notification  of  the  committee  that 
its  report  is  ready. 

The  committee  is  composed  of  M.  L. 
Pulcher,  general  manager  of  the  Federal 
Motor  Truck  Co.,  chairman;  M.  Cook, 
general  manager  of  the  Service  Motor 
Truck  Co.,  J.  W.  Stephenson,  vice-presi- 
dent of  the  Indiana  Truck  Corp.,  Col.  F. 

F.  Smith,  vice-president  of  the  Republic 
Truck  Co.,  E.  A.  Williams,  representing 
the  Truck  Association,  and  L.  M.  Viles, 
vice-president  of  the  Buda  Co.,  William 
Mack,  sales  manager  of  Borg  &  Beck; 
Fred  Glover,  vice-president  of  Timken- 
Detroit  Axle  Co.,  H.  L.  Horning,  general 
manager  of  the  Waukesha  Motor  Co.,  and 

G.  W.  Yeoman,  vice-president  of  the  Con- 
tinental Motors  Corp.,  representing  the 
parts  manufacturers. 

"Harmony   Didn't  Mean  Anything" 

It  became  apparent  at  the  outset  that 
both  sides  were  determined  in  their 
stand  and  while  there  was  an  evident 
inclination  to  get  together  the  point  of 
contact  could  not  be  reached.  Despite 
the  surface  harmony  there  was  always 
apparent  an  undercurrent  of  determina- 
tion to  stand  pat  and  the  result  of  the 
meeting  is  best  summed  up  in  the  state- 
ment of  a  prominent  parts  manufactur- 
ing executive,  that,  "there  was  lots  of 
discussion  and  lots  of  harmony  but  it 
doesn't  mean  anything." 

The  outstanding  feature  is  th;it  every 
one  interested  is  determined  to  give  full 
consideration  to   the  problem   of  proper 


service  which  means  satisfied  customers 
and  increased  truck  sales.  The  matter  of 
price  standardization  also  was  a  theme 
for  much  discussion  indicative  of  grow- 
ing conviction  that  a  uniform  price  list 
must  be  made  effective. 

The  strength  of  the  "wild-cat"  manu- 
facturer was  stressed  by  Estel  Scott, 
general  manager  of  the  General  Auto- 
mobile Parts  Co.  of  Kansas  City,  who 
declared  the  present  conditions  were  re- 
sponsible for  his  success. 

Service  Requires  Capital 

Emphasizing  his  point,  Scott  said  he 
carried  a  $62,000  stock  of  parts  and  con- 
tended every  dealer  must  he  equipped 
similarly  to  properly  service  his  line. 
Service,  he  said,  was  the  vital  problem 
to-day  and  if  it  is  not  adequately  fur- 
nished the  business  will  be  killed.  Scott 
made  a  plea  for  a  systematic  campaign 
of  investigation  among  individual  users 
to  get  their  idea  of  best  methods  and 
insisted  they  would  be  a  unit  in  demand- 
ing the  plan  that  assures  service,  no 
matter  by  what  name  designated  or  by 
whom  maintained. 

Whipple,  opposing  the  plan,  said  the 
real  question  is  who  is  going  to  conduct 
the  parts  servicing  business.  He  asked 
if  it  was  presumed  the  men  who  built 
up  the  business  were  going  to  turn  it 
over  to  the  parts  makers,  virtually  ad- 
mitting they  were  incompetent  to  con- 
duct it.  "We  want  to  conduct  the  busi- 
ness along  proper  servicing  lines  and  we 
are  asking  only  co-operation,"  he  said. 

Harry  G.  Moock,  general  manager  of 
the  N.  A.  D.  A.,  made  a  strong  plea  for 
the  dealer  who,  he  declared,  was  strug- 
gling in  desperation  to  keep  his  head 
above  water.  In  the  final  analysis,  he 
declared  the  dealer  is  the  one  to  be  con- 
sidered as  the  point  of  contact  between 
the  truck  manufacturer,  the  parts 
maker  and  the  consumer.  "Educate  the 
dealer  and  show  him  wherein  his  duty 
to  his  manufacturer  and  his  customer 
lies  but  don't  take  away  his  profit  and 
force  him  out  of  business,"  said  Moock. 
He  cautioned  his  audience  to  take  the 
dealer  into  its  confidence  lest  it  run 
against  a  wall  of  opposition  when  the 
time  for  settlement  comes. 

Service  Man  Gives  Views 

R.  C.  Rognan,  president  of  the  Auto- 
motive Service  Association  of  New  York, 
said  the  truck  manufacturer  had  not 
given  consideration  to  proper  servicing. 
If  he  had  he  would  now  be  servicing  his 
product  and  the  present  conditions  would 
not  have  arisen,  he  said.  Rognan  cited 
cases  (if  many  fleet  owners  now  servic- 
ing themselves  and  said  many  others 
were  contemplating  similar  efforts  be- 
cause of  the  inadequacy  of  servicing  by 
dealers.  He  said  if  central  stations  were 
maintained  fleet  owners  could  buy  more 

(Continued   on   page   840) 


Price  Fixing  Bill 

Offered  in  Senate 


Labor  Organizations  Included  in 
Provisions — Owen  Would  Regu- 
late Bank  Interest 

WASHINGTON,  April  12  —  An 
amendment  offered  by  Senator  King  of 
Utah  would  tighten  the  Sherman  anti- 
trust law.  The  amendment  would  in- 
clude labor  organizations  under  the  act. 
Section  one  of  the  King  amendment 
practically  covers  open  price  plans  and 
other  fornls  of  information  relating  to 
prices.     The  section  reads: 

"Every  contract,  combination  in  the 
form  of  corporation,  trust  or  other  form 
of  association,  agreement,  arrangement, 
meeting,  conference,  understanding  or 
conspiracy  for  purpose  of  monopolizing, 
dominating  or  controlling  the  trade  or 
commerce  in  any  commodity  between  two 
or  more  states,  or  for  the  purpose  of  fix- 
ing or  determining  the  price  or  prices, 
charge  or  charges,  at  which  any  com- 
modity may  or  shall  be  sold  for  trans- 
portation in  trade  or  commerce  between 
two  or  more  States,  or  for  the  purpose 
of  including,  or  preventing,  or  impeding 
any  person  from  buying  or  selling,  pro- 
curing or  disposing  of,  dealing  in,  pro- 
ducing, manufacturing  or  fabricating 
any  commodity  for  transportation  and 
commerce  between  two  or  more  States 
is  hereby  declared  to  be  illegal." 

The  penalty  ranges  from  a  fine  of 
$5000  to  one  year  in  prison. 

Senator  Edge  of  New  Jersey,  author 
of  the  so-called  Edge  Act,  which  was 
designed  to  stimulate  foreign  trade,  has 
offered  an  amendment  to  the  act  intend- 
ed to  expedite  the  operation  of  the  law. 
The  amendment  liberalizes  certain  sec- 
tions so  that  operations  may  begin  when 
corporations  organized  with  capital  stock 
of  not  less  than  $2,000,000  have  paid  in 
25  per  cent  of  the  stock.  The  remainder 
of  the  capital  stock  may  be  paid  in  in- 
stallments of  10  per  cent  of  the  whole 
amount  at  intervals  of  two  months. 

Alleges  Banks  Profiteered 

Senator  Owen,  of  Oklahoma,  intro- 
duced a  bill  to-day  amending  the  Fed- 
eral Reserve  Act  in  order  to  prohibit  ex- 
cessive rates  of  interest  charged  by 
bankers  to  industry.  The  bill  would  pro- 
hibit a  rate  of  interest  in  excess  of  6  per 
cent  on  loans  secured  by»stocks  or  bonds 
as  collateral.  The  Senator  insisted  that 
the  Federal  Reserve  Banks  have  profit- 
eeren  shamefully  while  legitimate  indus- 
try suffered  during  the  depression. 

Congressman  McArthur,  of  Oregon, 
to-day  introduced  in  the  House  a  bill  pro- 
viding for  the  appropriation  of  $75,000,- 
000  for  highway  construction. 
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Congress  Will  Bar  Truck  Dumping 
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Reimportation  Evil 
to  End,  Smoot  Says 

Will  Insist  on  Specific  Provision 

in  Anv  Anti-Dumping  Bill 

Passed 

WASHINGTON,  APRIL  13— No  anti- 
dumping bill  will  he  allowed  to  pass  in 
the  Senate  without  a  specific  provision 
covering  reimportation  of  army  trucks 
and  other  surplus  war  supplies  sold 
abroad. 

This  statement  was  made  to-day  by 
Senator  Smoot  in  an  interview  given  the 
correspondent  of  Automotive  Indus- 
tries. The  anti-dumping  measure 
which  Representative  Young  of  North 
Dakota  introduced  in  the  House  Monday 
did  not  carry  this  proviso. 

Senator  Smoot  feels  that  the  anti- 
dumping measure  is  for  the  protection 
of  domestic  markets  from  foreign  compe- 
tition and  that  it  must  embrace  all 
phases  of  the  problem.  He  is  prepared 
to  draft  an  amendment  to  the  Young  bill 
if  it  passes  the  House  without  the  provi- 
sion essential  to  the  protection  of  Amer- 
ican  manufacturers  and  dealers. 

Representative  Young  told  Automo- 
tive Industries  that  his  bill  was  de- 
signed to  cover  every  form  of  dumping 
but  admitted  that  the  question  of  reim- 
portation had  not  been  considered  speci- 
fically. When  it  was  pointed  out  to  him 
that  a  heavy  burden  was  placed  on  the 
American  automotive  industry  by  the  re- 
importation of  American  made  vehicles, 
duty  free,  and  their  sale  here  at  prices 
below  production  costs,  he  indicated  that 
this  condition  could  be  corrected  by 
amendments  offered  from  the  floor  when 
the  bill  is  before  the  House. 

It  is  expected  that  dealers  in  Califor- 
nia and  other  states  who  have  felt  the 
effects  of  the  sale  here  of  surplus  war 
supplies  by  foreign  agencies  will  appeal 
to  their  congressmen  for  action. 


STAGE  TRUCK    DRIVEAWAYS 

DETROIT,  April  0— Truck  manufac- 
turers throughout  Michigan  have  been 
taking  advantage  of  the  open  roads  for 
truck  driveaways  in  the  last  week.  Acme 
Motor  Truck  Co.  of  Cadillac  has  staged 
driveaways  to  Grand  Rapids,  Detroit  and 
many  other  points  in  the  southern  part 
of  the  state.  Last  week  a  fleet  of  four 
trucks  consisting  of  three  2-ton  gravel 
dump  jobs  and  a  1'4-ton  chassis  were 
driven  to  Grand  Rapids. 


spare  parts;  500  ten-ton  tractors,  and 
200  Mobile  machine  shop  units,  from  the 
War  Department  to  the  Bureau  of  Roads 
for  use  in  highway  construction. 

Senator  Pittman  has  introduced  a  bill 
providing  for  a  national  license  system 
for  automobiles.  This  measure  has  the 
support  of  automobile  organizations  and 
is  designed  to  force  reciprocity  on  states 
which  have  special  requirements  for  au- 
tomobile owners. 


CONGRESS     GETS     TRACTOR     BILL 

WASHINGTON,  April  13— Senator 
Ball,  of  Delaware  has  introduced  a  bill 
providing  for  the  transfer  of  1000  five- 
ton    caterpillar    tractors,   complete    with 


Goodyear  Refinancing 

Definitely  Completed 

AKRON,  April  14— The  special  meet- 
ing of  stockholders  of  the  Goodyear  Tire 
&  Rubber  Co.  to  ratify  the  reorganiza- 
tion plan  is  being  postponed  from  day  to 
day  pending  the  completion  of  prelimi- 
nary details.  Negotiations  for  the  refi- 
nancing have  been  definitely  consum- 
mated, however.  It  is  understood  that 
Goldman,  Sachs  &  Co.  of  New  York  will 
head  a  syndicate  which  will  offer  $25,- 
000,000  in  20  year  8  per  cent  first  mort- 
gage bonds  while  Blair  &  Co.  will  head  a 
syndicate  to  offer  $25,000,000  in  10-year- 
8  per  cent  debentures. 

The  company  has  filed  with  the  secre- 
tary of  State  of  Ohio  articles  reducing 
its  common  capital  stock  from  $100,000,- 
000  to  $1,000,000.  This  is  said  to  be 
merely  one  of  the  steps  preliminary  to 
refinancing. 

Interest  Law  Revision  Asked 

COLUMBUS,  April  11— Legislation  by 
the  state  of  Ohio  is  necessary  to  enable 
the  completion  of  the  refinancing  of  the 
Goodyear  Tire  &  Rubber  Co.  of  Akron. 
the  General  Assembly  of  Ohio  was  told 
to-day  after  the  introduction  of  a  bill  by 
Senator  W.  H  Chatfield  to  permit  any 
corporation  to  borrow  money  without  re- 
gard to  the  rate  of  interest.  Ohio  at 
present  limits  corporations  to  8  per  cent. 


Exclusive  Sale  Move 

Is  Denied  by  Dodge 

DETROIT,  April  13— Denial  is  made 
by  the  Dodge  Bros.  Motor  Car  Co.  that 
it  has  informed  all  dealers  that  they 
must  handle  the  Dodge  line  exclusively 
or  forfeit  their  contracts.  Recent  changes 
in  representation  in  two  or  three  large 
cities  are  responsible  for  the  report. 
When  new  dealers  are  appointed,  the 
company  asserts,  it  is  simply  because  of 
local  conditions  and  not  the  result  of  a 
general  policy. 


ERSKINE  N.  A.  C.  C.  DIRECTOR 

NEW  YORK,  April  14— A.  R.  Erskine, 
president  of  the  Studebaker  Corp.,  has 
been  elected  a  director  of  the  National 
Automobile  Chamber  of  Commerce  to 
succeed  C.  W.  Churchill  of  the  Winton 
Co.  who  has  engaged  in  other  business. 
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Endorse  New  Plan 
for  Standard  Parts 

Creditors    Accept    Reorganization 
Proposal — Would   Retain   Con- 
trol of  Company 

CLEVELAND,  April  12— An  assem- 
blage of  credi.ors  representing  $7,500,- 
000  of  the  $9,500,000  outstanding  obliga- 
tions by  unanimous  vote  to-day  accepted 
a  reorganization  plan  for  the  Standard 
Parts  Co.  The  vote  was  taken  after  an 
all-day  session  during  which  representa- 
tives of  the  largest  creditors  of  the  com- 
pany spoke  in  favor  of  the  proposed  plan. 
Frank  Scott,  one  of  the  receivers,  who 
withheld  approval  of  the  proposal  when 
it  was  first  broached  to  him,  said  he  did 
so  because  some  of  the  creditors  had 
expressed  to  him  their  discontent  with 
it.  Scott  said  that  he  felt  these  object- 
ors had  been  appeased  to  an  extent  and 
he  said  he  was  now  ready  to  present  the 
plan  to  Federal  Judge  Westenhaver 
should  it  be  ratified. 

In  brief  the  reorganization  plan  pro- 
vides for  the  sale  of  the  Standard  Parts 
Co.  property  to  an  individual  represent- 
ing the  creditors.  This  purchaser  is  to 
resell  the  plant  to  a  new  corporation  to 
be  formed  in  consideration  of  $6,500,000 
of  mortgage  notes  bearing  8  per  cent  in- 
terest, all  of  the  management  stock  and 
110,000  shares  of  the  common  stock  The 
management  stock  consists  of  $1000  of 
preferred  stock,  consisting  of  ten  shares 
of  $100  each,  and  it  is  to  elect  a  majority 
of  the  new  company's  directors.  This 
stock  is  to  be  under  the  control  of  a 
managing  committee,  the  members  of 
which  are  to  be  made  up  of  the  Credit- 
ors' Committee.  Through  this  plan  the 
creditors  would  retain  their  hold  on  the 
corporation  and  if  the  stockholders  did 
not  carry  out  their  part  of  the  plan,  the 
creditors  could  go  through  with  some 
other   proposal. 

Stock  Worth  $35  a  Share 

It  is  estimated  that  the  common  stock 
will  be  worth  $35  a  share.  It  is  to  be 
sold  to  old  stockholders  of  the  corpora- 
tion and  the  proceeds  of  this  sale,  to- 
gether with  the  income  from  the  $6,500,- 
000  of  mortgage  notes,  will  take  care  of 
the  total  indebtedness  of  the  corporation. 

The  plan  has  the  approval  of  the  pre- 
ferred stockholders  and  the  reorganiza- 
tion committee  in  addition  to  the  credit- 
ors. Efforts  are  to  be  made  to  obtain 
the  consent  of  creditors  who  were  not 
represented  at  to-day's  meeting  and 
speakers  voiced  the  hope  that  petition 
for  sale  of  the  property  would  be  filed 
within  30  days.  It  was  estimated  that 
from  $1,200,000  to  $3,000,000  would  be 
(CoiitiniK'd  on  l>age  840) 
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Unemployment  Light 
in  French  Factories 

Situation  Far  Less  Serious  Than 

in  United  States  or  England, 

Report  Says 

WASHINGTON,  April  9— According 
to  Monsieur  Laurent,  secretary  of  the 
Confederation  Generale  du  Travail  (Gen- 
eral Confederation  of  Labor),  there  is  a 
great  deal  less  unemployment  in  France, 
proportionately,  than  there  is  in  the 
United  States  or  in  England,  and  it  is 
of  a  much  less  serious  character.  A 
report  on  the  labor  situation  received  by 
the  Bureau  of  Foreign  and  Domestic 
Commerce  from  Eugene  A.  Masuret 
clerk  to  the  American  trade  commissioner 
in  Paris,  says  that  Mr.  Laurent  estimates 
the  number  of  unemployed  workers  in 
the  various  trades  throughout  France  at 
between  120,000  and  150,000. 

Unemployment  in  the  metallurgical 
trades  affects  mostly  the  laborers  and  the 
semi-skilled  workers.  Many  men  were 
taken  on  in  this  industry  during  the 
war  from  other  trades,  and,  although  not 
efficient,  did  not  return  to  their  former 
trades.  The  skilled  worker  is  generally 
retained,  unless,  of  course,  the  plant  is 
completely  shut  down. 

In  Paris  the  total  number  of  unem- 
ployed is  between  50,000  and  60,000, 
principally  in  the  metallurgical  and  fur- 
niture trades.  The  proportion  of  unem- 
ployed in  the  latter  trade  is  50  per  cent, 
due  mainly,  it  is  stated,  to  American 
competition  in  this  line.  Unemployment 
on  a  large  scale  is  anticipated  within  the 
next  month  in  the  textile  trade  at  Lille, 
Troyes  and  Rouen,  because  of  overpro- 
duction. In  the  shoe  industry  at  Millau 
(Aveyron)  there  are  now  2000  unem- 
ployed, 1200  men  and  800  women. 

M.  Laurent  explained  that  there  are 
two  kinds  of  unemployment  in  France — 
unemployment  caused  by  a  real  lack  of 
work,  and  preventable  unemployment — 
the  latter  being  temporary  in  nature  and 
for  the  purpose  of  forcing  a  reduction 
in  salaries.  For  instance,  some  employ- 
ers, it  is  stated,  close  down  their  plants 
for  a  period  of  a  week  or  so,  and  then  re- 
engage their  employees  at,  say  20 
francs  per  day  instead  of  25  franc 
day  which  they  formerly  paid  them. 

M.  Laurent  further  stated  that  there  is 
little  probability  that  unemployment  in 
France  will  reach  a  critical  stage.  The 
number  of  unemployed  is  constantly 
varying;  while  some  workers  are  being 
laid  off,  others  are  being  taken  on.  At 
no  time,  M.  Laurent  said,  is  there  a  com- 
plete cessation  of  work  in  any  one  line 
of  industry  throughout  the  whole  coun- 
try. 
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JAPANESE  LIKE  LIGHT  CARS 

WASHINGTON,  April  8  —  Consul 
Hawley  has  advised  that  08  per  cent  of 
the  passenger  automobiles  in  the  Nagoya 
(Japan)  Consular  district  are  of  Amer- 
ican manufacture.  The  prices  asked  for 
such   cars   range   from   $1,000   to   $.'5,000, 


German  Exports  to  England  Total  £31,126,088   in    1920; 
December    Quarter    with    £10,494,000    Largest    Since    War 

WASHINGTON,  April  9 — The  total  value  of  imports  from  Germany  into  the 
United  Kingdom  in  1920  aggregated  £31.126,088,  of  which  £8,743,000  was 
received  in  the  September  quarter,  and  £10,473,881  in  the  last  quarter,  accord- 
ing to  official  monthly  returns  of  the  trade,  but  in  Parliament,  on  Feb.  21, 
1921,  the  value  in  the  December  quarter  was  stated  to  have  reached  £10,494,000. 
Figures  showing  items  imported  have  been  received  by  the  Bureau  of  For- 
eign and  Domestic  Commerce  from  Alfred  Nutting,  clerk  in  the  American 
consulate  in  London.  Copper,  iron  and  steel,  dry  goods,  motor  car  parts, 
machinery  and  other  items  imported  in  the  fourth  and  third  quarters  are  as 
follows: 

, — Quarter  Ended — ,  — Quarter  Ended — , 

Sept.  30.  1920  De,c.  31,  1920 

Quantities     Values     Quantities     Values 

Copper,   in   bars,  etc.,  electrolytic,  tons 203  £22,023  1,416         £143,386 

Cotton  gloves  and  mfrs.'  small  wares,  doz.  pairs       22,024  373.445         37,168  50.055 

Dyes  and   dyestuffs  from   coal  tars,  cwt 23,732         1,010,546         59,366         3,041,798 

Iron  or  steel  tubes,  pipes  and   fittings,  tons .  ...  599  29.546  1.066  47,012 

Jute   piece   goods,   cwt 4,439  27,788  6,727  33,698 

Pig    lead,    tons 1,762  66,873  3.884  136,251 

Dressed    leather,   cwt 104  17,727  164  27,461 

Machinery  for  printing,  bookbinding,  etc.,  tons  125  24,556  206  33,615 

Motor  car  parts  and  accessories,  except  chassis  ...  48,793  ...  74,180 

Steel   bars,   rods,  angles,   etc.,  tons 162  6,866  1,276  43,785 

Woolen  and  worsted  tissues,  cwt 534  40,755  891  56,624 

Zinc,    crude,   tons 1,664  67,356  7,671  314,612 

In  the  above  the  total  in  the  December  quarter  is  about  140  per  cent 
greater  in  quantity  and  157  per  cent  in  value  contrasted  with  the  earlier  period 
and  inasmuch  as  the  gross  increase  in  value  was  only  £1,751,000  or  20  per 
cent,  there  obviously  must  have  been  certain  classes  of  imports  which  de- 
creased, but  there  is  no  information  available  as  yet  to  denote  which  they 
were. 

The  statement  was  officially  made  that  1627  German  bicycles  were  im- 
ported from  Germany  during  1920  valued  at  £7,081,  and  that  "there  is  no  doubt 
whatever  they  can  be  imported  at  considerably  less  than  the  price  at  which 
they  can  be  manufactured''  in  the  United  Kingdom.  A  further  official  com- 
ment was  that  "Imports  from  Germany  have  doubtless  contributed  to  some 
extent   to  the  depression  of  the  labor  market  in  this  country." 


while  half-ton  motor  trucks  are  from 
$3,500  to  $4  000.  Trucks  of  1  and  IY2- 
ton  capacity  seem  most  suited  to  local 
requirements.  There  are  about  100 
trucks  and  700  passenger  cars  in  the 
district.  The  better  class  of  trade  pre- 
fers the  6-cylinder  car  as  being  the  most 
efficient.  There  is  no  specific  require- 
ment as  to  location  of  steering  wheel; 
a  minimum  of  two  headlights  is  required. 


French  Tariff  Bars 

German-Austrian  Cars 

PARIS,  April  11—  (By  cable  to  Auto- 
motive Industries) — A  special  import 
tariff  applying  only  to  Germany  and  Aus- 
tria has  been  adopted  by  the  French 
government.  It  stipulates  a  duty  of  180 
per  cent  ad  valorem  on  imports  of  pas- 
senger cars  and  200  per  cent  on  trucks. 

Jean  Chassagne  has  entered  a  Peugeot 
in  the  Indianapolis  sweepstakes. 

Ralph  DePalma  has  drawn  No.  1 
position  in  the  French  Grand  Prix. 


TO  BUILD  PLANES  IN  JAPAN 

WASHINGTON,  April  9— A  group  of 
British  airplane  construction  experts  has 
arrived  in  Nagoya.  Japan,  reports  Con- 
sul Hawley,  under  a  three-year  contract 
with  the  Mitsubishi  Co.  to  supervise  the 
construction  of  airplanes  in  all  details. 
It  is  expected  that  a  complete  airplane 
manufacturing  plant  will  be  organiz.ed. 
capable  of  turning  out  airplanes  of  the 
most     approved    type    for    all    purposes. 


Fiat  Plant  Again  Faces 

Serious  Labor  Troubles 

NEW  YORK,  April  11— Dispatches 
from  Turin,  Italy,  say  that  the  situation 
resulting  from  the  dismissal  of  workmen 
in  the  Fiat  works  is  becoming  increas- 
ingly serious.  The  Prefect  of  Turin  has 
made  a  futile  attempt  to  mediate.  The 
tension  has  been  increased  by  the  fear 
that  the  men  may  again  occupy  the 
works. 

The  problem  of  the  Fiat  company  is 
similar  to  that  of  other  establishments 
in  disposing  of  superfluous  labor  since 
war  orders  ceased.  The  Fiat  motor  car 
plant  carriage  works  and  cylinder  foun- 
dries have  been  closed,  making  idle  12,- 
000  employees.  The  directors  posted  a 
notice  stating  that  their  position  was  a 
result  of  the  "systematic  opposition  of 
workmen's  organizations  to  a  practical 
understanding."  The  clerical  and  expert 
staffs  have  been  retained  on  holiday 
leave.  The  factories  are  occupied  by 
troops. 

Michelin  Closes  Down  Plant 

The  Michelin  Tire  factory  in  Turin 
also  is  closed  as  a  result  of  an  attempt 
to  reduce  the  number  of  workers  to  1200. 
The  employees  protested  against  this  de- 
cision and  declared  that  instead  of  reduc- 
ing the  number  of  employees  the  factory 
should  be  worked  only  three  days  a  week. 
The  directors  refused  to  agree  and  the 
factory  was  closed. 
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Handley-  Knight  Co.,  Kalamazoo,  Mich., 
will  soon  install  in  its  plant  a  complete 
finishing  department  and  in  the  future  all 
bodies  will  be  bought  in  the  rough  and 
painted,  varnished  and  upholstered  in  Kala- 
mazoo. The  new  departments  will  give  em- 
ployment to  about  50  additional  hands. 

Code  Mfg.  Co.,  Chicago,  has  been  incor- 
porated under  the  laws  of  Illinois  to  manu- 
facture ratchet  wrenches,  visors  and  oilers. 
The  company  has  been  in  production  for  the 
last  six  months.  J.  R.  Oyott  is  president; 
William  E,  Code,  vice-president,  and  A.  L. 
Rousseau    general   manager. 

Auto  Specialties  Mfg.  Co.,  St.  Joseph, 
Mich.,  in  addition  to  its  line  of  Bair  top 
holders,  automobile  jacks  and  malleable  iron 
castings,  has  acquired  all  patents'  and  man- 
ufacturing rights  on  the  shock  absorbers  for 
Ford  cars,  formerly  known  under  the  i-ame 
"Burgess." 

Sandusky  Tractor  Co..  Sandusky,  Ohio,  has 
been  chartered  w  ill  an  authorized  capital  of 
$100,000,  to  manufacture  and  sell  tractors  of 
all  kinds.  At  first  the  tractors  will  be  de- 
signed for  agricultural  purposes,  :  nd  it  is 
proposed   to  go  into  other  lines. 

Edward  Valve  &  Mfg.  Co.,  in  order  to  cen- 
tralize control  of  its  industry,  t.romote  econ- 
omy and  better  serve  its  customers,  has 
moved  its  general  offices  from  Chicago  to 
its  factory   located  at   East  Chicago,   Ind. 

Hughson  &  Merton,  Inc.,  San  Francisco 
and  Los  Angeles  has  been  appointed  sales 
representative  for  the  Lane  Bros.  Co., 
Poughkeepsie,  N.  Y.,  manufacturers  of  slid- 
ing  door   hangers   and   H-C  jacks. 

Thomart  Motor  Co.,  Kent,  Ohio,  has  been 
endorsed  by  the  Kent  Chamber  of  Commerce 
aftt-r  an  investigation  into  the  management 
ami    financial    standing    «.f    the    company. 

Victor  Rubber  Co.  will  establish  general 
offlci  s  in  the  downtown  section  of  Spring- 
field. Ohio,  instead  of  maintaining  the 
ofhV.  s   at    the   factory   as   former!; 
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Referee  George  Du  Relle.  The  case  was 
passed  to  Tuesday.  The  offer  of  the 
Collapsible  Wheel  Co.,  a  Delaware  cor- 
poration, was  made  by  L.  Culbreath, 
Asheville,  N.  C.  The  bid  was  withdrawn, 
it  is  understood,  because  representatives 
of  the  wheel  company  feared  possible 
litigation  on  the  part  of  creditors  who 
had  objected  to  the  sale.  The  wheel 
company  is  capitalized,  it  is  said,  at 
$2,000,000. 
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TERMAAT-MONAHAN  SOLD 

OSHKOSH,  WIS..  April  11— The  In- 
ternational Cultivator  Corp.,  New  York, 
m  the  property  of  the  Termaat- 
Monahan  Mfg.  Co.,  this  city,  at  receiver's 
auction  and  intends  to  reopen  the  plant 
for  the  manufacture  of  gas  engines. 
farm  power  units,  lighting  systems,  etc. 
The  purchase  involves  about  $90,000.  The 
onal  corporation  has  filed  arti- 
cles and  been  granted  a  charter  to  do 
business  in  Wisconsin. 

RECEIVERS  OPERATE  PHELPS 

COLUMBUS,  April  11— The  Phelps 
Mfg.  Co.  of  Columbus,  makers  of  the 
Phelps  wire  wheels  for  automobiles, 
which  has  been  in  the  hands  of  .1.  II. 
Weisenback  and  Thomas  W.  Pickard  as 
receivers  for  several  months,  i 
ing  operations.  For  a  time  the  plant  was 
shut  down  but  now  with  a  revival  in  the 
demand  for  wheels  production  is  start- 
ing up  under  the  receivers.  Some  of  the 
machinery  is  being  disposed  of. 


WITHDRAW  OFFER  FOR  PLANT 

LOUISVILLE,    April    11— Withdrawal 

by  the  Collapsible  Wheel  Co.  of  its  $172,- 
500  offer  for  the  property  of  the  bank- 
rupt Kentucky  Steel  &  Iron  Co.  marked 
proceedings    Saturday    in    the    court    of 


Labor  Statistics  Show 

Car  Increases  Steady 

WASHINGTON,  April  9— Increased 
activity  in  the  automotive  industry  is 
reflected  in  the  report  of  the  United 
States  Employment  Service  showing  a 
gain  of  28.1  per  cent  in  the  number  em- 
ployed during  March.  The  amount  of 
increase  listed  from  reports  under  "Ve- 
hicles for  Land  Transportation"  was  31,- 
342.  Of  the  total  reported  employed  in 
14  groups  on  March  31,  the  relative 
weight  of  the  vehicle  industry  was  8.9 
per  cent.  Though  slight  increases  were 
reported  in  the  employment  situation 
in  4  other  industries,  the  gain  was  not 
comparable  to  that  registered  in  the  au- 
tomobile industry. 

Reports  from  1424  firms,  usually  em- 
ploying 501  or  more,  showed  that  1.587,- 
786  workers  were  employed  on  March 
31  as  against  1,612,611  on  Feb.  28,  a  net 
decrease  of  24,825,  or  1.5  per  cent.  The 
net  decrease  in  employment  since  Jan. 
31  has  been  40,348,  or  2.5  per  cent. 

While  agents  of  the  Labor  Depart- 
ment in  Detroit  reported  that  automobile 
manufacturers  were  proceeding  with 
caution,  it  was  pointed  out  that  the  sit- 
uation indicated  permanent  movement 
and  steady  increase  in  the  working 
forces. 

Throughout  the  States  of  Ohio,  Illi- 
nois, Indiana.  Michigan  and  Wisconsin 
the  automobile  and  textile  groups  are 
in  increasingly  better  condition  but  no 
other  group  shows  appreciable  improve- 
ment. 


EQUIPMENT  SELLS  IN   TEXAS 

FORT  WORTH,  April  11— The  recent 

business    depression    in    the    automobile 

business    in   the    Southwest  is    over.      So 

H        of  the  Equipment  Co.  of  Texas 

were  told  by  President  H.  R.  Shedd.     As 

he  declared  the  March  business 

had   i n    the   best  in   the  firm's   history 

and  April  was  starting  off  equally  well. 
The  guests  were  salesmen  of  die  com 
pany  in  the  Texas  territory,  and  the 
meeting  an  annual  affair.  Plans  for  ex- 
tending the  L92]  business  were  mapped 
out. 


KANSAS    CITY    CONTINUES    (JAINS 

KANSAS  CITY,  April  11— March  was 
for  several  distributors  of  standard 
make  of  passenger  cars,  a  better  month 
than  March  1920  in  Kansas  City  and  ter- 
ritory. The  chief  gain  was  in  retail 
stiles.  All  cars,  both  standard  and  less 
well  known  makes,  moved  better  at  re- 
tail in  March  than  in  several  months 
past. 


METAL  MARKETS 


AS  for  its  effect  on  the  steel  market, 
"  Tuesday  evening's  long  expected  an- 
nouncement by  the  United  States  Steel  Corp. 
of  a  reduction  In  its  prices  which  practically 
brings  them  to  the  Independents'  level,  one 
need  but  recall  the  fact  that  the  news  was 
given  out  after  the  close  of  the  stock 
market  and  this  circumstance  is  more  note- 
worthy than  any  of  the  price  adjustment 
details. 

Attention  has  been  previously  directed  in 
these  reports  that  the  most  significant  fea- 
ture of  any  price  changes  by  the  Corporation 
lies  in  the  generally  accepted  theory  that 
when  the  Corporation  promulgates  price 
changes  they  are  almost  invariably  predi- 
cated upon  fairly  precise  knowledge  of  orders 
for  representative  tonnages  that  have  been 
hanging  fire  and  that  can  be  booked  imme- 
diately following  the  price  change.  If  there 
be  any  such  latent  business  overhanging  the 
market,  they  are  from  the  structural,  rail- 
road and  other  lines  of  steel  consumption. 
Whatever  the  future  may  bring  forth,  how- 
ever, the  fact  remains  that  the  automotive 
industries  so  far  furnish  the  staff  on  which 
iron  and  steel  producers  lean  for  support. 
Compared  with  war  days,  the  tonnages  in- 
volved  in  new  business  emanating  from  pas- 
senger car  builders  and  automotive  parts 
makers  may  be  light,  but  the  impressive 
feature  is  the  steadily  growing  number  of 
orders  and,  perhaps  still  more  so,  the 
broadening  of  this  demand  over  depart- 
ments of  the  market  heretofore  entirely 
neglected.  Builders  of  low-priced  passenger 
cars  are  figuring  prominently  in  the  market 
for  tubular  goods,  and  about  the  only  worth 
while  sale  of  ferromanganese  that  has  been 
made  of  late  was  one  in  which  a  Detroit 
passenger  car  and  tractor  interest  figured  as 
buyer.  It  is  gratifying  to  note  that  Mahon- 
ing valley  sheet  makers  are  setting  up  a 
vociferous  plaint,  because  nothing  but  abso- 
lutely perfect  sheets  pass  muster  in  auto- 
motive plants  these  days  and  that  rejections 
for  defects  have  never  been  so  numerous  as 
at  the  present.  The  sheet  mills  themselves 
will  in  the  end  be  the  greatest  gainers  from 
this  exacting  method. 

Pig  Iron— With  two-thirds  of  the  stacks 
Mown  out  and  production  cut  to  the  lowest 
level  iii  many  years,  a  steadying  tendency  is 
in  evidence;  at  $25,  valley,  both  malleable 
and   foundry   may   even   be  called  firm. 

Steel — WTiile  one  of  the  Corporation's  reg- 
ular automotive  customers  is  said  to  have 
recently  placed  an  order  tor  5,000  tons  oi 
i'ii   bars    .'i    :'.:;. m   .    Pitt!  burgh,   othei    Inti  r- 

ests   have    I ked    business    in    the   last    few 

days  tit  2.10c.  i 'old-iiiiished  steel  bars  are 
often  d  .ii  as  low  as  3c.  I  >■  troit  pat  i  ngei 
ear  builders  continue  i"  release  suspended 
tonnages   tor  specialties.     Strip  steel  is  also 

1 1. m.i    lots    to    the    automotive 

trade.  Orders  for  several  hundred  tons  of 
sheets  are  reported  to  have  been  placed  in 
thi    i  'ittsburgh  and  I  Ihlcago  mai  kets. 

Aluminum — Most  of  the  resellers  and  Im- 
porter are  now  asking  24c.  for  virgin  in- 
gots, '.•■'!    i   cent   on i,      i  lerman  metal  Is 

still  being  offered  al  bargain  prices,  bul  pur- 
chases Involve  undesirable  terms  of  pay- 
mi  ni 

Copper — The  shutdown  oi  15 tent  of  the 

mines  will  not  be  fell  In  refiner]  output  un- 
til June, 

Tin — Speculative  ups  and  downs  continue 
with  consuming  demand   light. 

Lead — Quiet  and  o)  a  routine  charactei 

Zinc — Slightly  more  demand  from  galvan- 
Izers;   brass   mills  still  apathetic. 
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FINANCIAL  NOTES 


Wright  Aeronautical  Corp.,  for  the  year 
ended  Dec.  31.  reports  net  profits,  after 
charges  and  Federal  taxes,  of  $411,349,  which 
is  equivalent  to  $1.83  a  share  on  the  224,390 
shares  of  capital  stock  of  no  par  value  out- 
Standing:  Total  sales  for  the  year  were 
$1,480,124.  while  the  costs  of  sales  were 
$1,124,058,    leaving  a   profit   of  $362,066. 

Mullins  Body  Co.  directors  voted  to  pass 
the  dividend  payment  due  on  common  stock. 
Heretofore  the  company  has  been  paying  at 
the  rate  of  $1  quarterly  on  common.  The 
regular  quarterly  dividend  of  $2  a  share  en 
preferred  stork  will  be  paid  May  1.  The 
passing  of  the  dividend  is  said  to  be  due  to 
the  lockout  which  has  closed  the  company's 
plants   for  more   than   a   month. 

Packard  Motor  Car  Co.  is  issuing  $10,000,000 
in  coupon  bonds  in  interchangeable  denomi- 
nation of  $1000  and  $500.  registerable  as  to 
principal  only.  The  bonds  are  to  be  re- 
deemable at  the  option  of  the  company  on 
any  interest  date,  on  60  days  notice  as  a 
whole  but  not  in  part,  at  1»7>»  per  cent  on 
or  before  April  15,  1926,  and  at  105  per  cent 
thereafter.  The  company  covenants  to  set 
aside  quarterly  sums  equal  annually  to  one- 
tenth  of  the  largest  amount  of  these  bonds 
which  has  ever  been  outstanding,  such  sums 
to  be  used  as  far  as  possible,  for  the 
purchase  of  bonds  in  the  open  market  at  not 
exceeding  105   per   cent   and   interest. 

Frencn  Battery  &  Carbon  Co.,  Madison. 
Wis.,  is  being  reorganized  on  a  larger  and 
broader  scUe  to  take  over  the  manufacture 
of  a  battery  under  patents  -jwned  by  the 
Federal  Kattery  Co..  Cleveland.  The  French 
company  will  start  work  shortly  on  a  large 
factory  addition.  Its  new  capitalization 
consists  of  $300,000  of  common  stock,  $700.- 
000  of  first  preferred  and  $1,000,000  of  second 
preferred,  both  3  per  cent  stock.  It  is  un- 
derstood that  the  Federal  Battery  Co.  be- 
comes owner  of  a  large  block  of  the  first  pre- 
ferred. 

Splcer  Mfg.  Corp.  reports  for  1920  sales 
amounting  to  $17,S62.929.94.  Net  profits 
after  depreciation  and  deduction  of  interest 
were  $1,448,752.79,  with  reduction  of  invent- 
ory to  present  prices  and  provision  for  Fed- 
era]  taxes,  net  profit  was  JKifi.  122  08,  equiv- 
alent to  $21.33  on  the  preferred  stock  I  ie- 
spite  unfavorable  conditions,  the  comnany 
has  paid  the  regular  preferred  dividends,  a 
50  per  cent  dividend  on  the  common  and 
retired  the  first  series  of  five  year  ">  per  cenl 
notes  amounting  to  $600,000. 

Independent  Pneumatic  Tool  Co.,  Chicago. 
earned  $1,308,457  in  1920  before  dividends 
and  charges,  compared  with  $1,439,376  thi 
previous  year.  Dividends  and  charges  re- 
quired $418,874  from  the  surplus  in  1920, 
where  in  1919  the  surplus  was  increased  by 
$727,694.  Total  assets  of  the  company  are 
shown  as  $5,618,546,  cash  totaling  $65.".. "II 
and    inventories   $623. 435. 

Federal  Rubber  Co.  in  a  balance  sheet  as 
of  Dec.  31.  1920.  shows  total  assets  of 
$19,618,321.21  and  a  surplus  of  $1,243 
The  assets  Includi  Inventories  totaling 
$7,836,120.58.  of  which  $5,061,625.06  repre- 
sented finished  product  at  factory  and  ware- 
houses. Cash  In  banks  and  on  hand  is 
shown  as  $432,605.08.  Net  sales  lor  thi 
were    $13,911,993.22. 

Ohio     Body    &     Blower    Co.     for     tin 
ended    Dec.    SI,    19  m  t    sales    ,,t 

$2,737,250.  Expenses,  depreciation  ami  In- 
ventory adjustment  amounted  to  $2,961  153 
leaving  an  operating  loss  of  $229,903.  An,  , 
payment  of  Interest  and  dividends  there 
was  a  net  deficit  of  $596,629  for  tie  \.;u 
The   surplus    was   reduced    to    $1,576,100 
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Stutz  Motor  Car  Co.,  in  a  comparative 
baUccc  sheet  as  of  Dec.  31,  shows  assets  of 
$8,032,522.  in  which  is  included  cash  cf  $217,- 
043  and  an  inventory  of  $3,019,238.  The  sur- 
plus   of    $5,404,414    is    $368,544    less    than    the 

1919  surplus.  On  Dec.  31,  it  is  declared,  the 
net  tangible  ass.»is  applicable  to  the  capital 
stock,  amounted  to  $6,404,414.  or  $32.02  a 
share. 

Keystone  Tire  &.  Rubber  Co.  reports  net 
loss    after    expenses,    interest    and    tax -s    in 

1920  of  $317,704.  Profit  and  loss  deficit  on 
Dec.  31  was  $384,623.  The  company  reported 
total  assets  of  $4.650,1.15.  which  included  cash 
of  $105,032  and  inventory  $S60.921.  Accounts 
receivable   totaled   $2,243,912. 

Stewart  Warner  Speedometer  Coro.  c.irec- 
tors.  after  their  meeting  in  Chicago  this 
week,  declared  that  the  quarterly  dividend 
wou'd  be  cut  from  $1  to  50  cents  a  share 
April  20.  The  company  reports  retail  trade 
back  to  normal. 

Sewell  Cushion  Wheel  Co.,  Detroit,  has 
paid  the  regular  quarterly  dividend  of  2  per 
cent  on  preferred  stock  and  S  per  cent  on 
common.  At  the  annual  meeting  of  directors 
April  5  all  of  the  old  officers,  headed  by  H. 
J.    Sewell,    president,    were   re-elected. 

Service  Motor  Truck  Co.,  Wabash.  Ind.. 
has  changed  the  par  value  of  its  common 
stock  from  $100  a  share  to  $10  a  share,  and 
the  number  of  its  shares  from  35.000  to 
350.00 

United  States  Rubber  Co.  has  declared 
regular  quarterly  dividends  of  $2  a  share  on 
common  stock  and  $2  a  share  on  preferred. 
both  payable  April  30. 

Kelsey  Wheel  Co.  lias  declared  the  regular 
quarterly  dividend  of  134  per  cent  on  the 
preferred  stock  payable  May  2  to  stock  of 
record   April   23. 

United  States  Motor  Truck  Co.  paid  the 
regular  li  per  cent  dividend  of  preferred 
stock   on   April   10. 


April  U,  1921 


Wisconsin  Truck  Merger 

Awaits  Stock  Action 

KENOSHA,  WIS.,  APRIL  13.— 
Consolidation  of  the  Winther  Motor 
Truck  Co.,  the  Kenosha  Wheel  &  Axle 
Co.  and  the  Marwin  Truck  Corp.  will 
be  announced  April  29  if  the  stock- 
holders ratify  the  action  proposed  by 
the  directors  and  they  are  expected  to 
give  their  assent. 

There  is  a  strong  probability  that 
this  combination  will  be  expanded 
later  by  the  addition  of  a  half-dozen 
representative  truck  manufacturing 
companies.  Under  the  plan  proposed 
each  factory  would  manufacture  a 
truck  of  one  capacity. 

The  chief  obstacle  thus  far  to  the 
larger  combination  has  been  the  ques- 
tion of  financing.  The  bankers  ap- 
proached on  the  subject  are  under- 
stood to  have  given  it  their  approval 
but  have  advised  waiting  a  few 
months  until  conditions  improve  in 
the  money  market. 


CREDITORS  ASK  NEW  RECEIVER 

INDIANAPOLIS,  April  9— Three  In- 
dianapolis firms,  creditors  of  the  Van 
Briggle  Motor  Device  Co.,  filed  papers  in 
Federal  court  April  7  against  William 
R.  Hirst,  receiver  of  the  company,  ask- 
ing that  a  receiver  in  bankruptcy  be  ap- 
pointed  in   Federal  court. 


BANK  CREDITS 

Written  exclusively  for  AUTOMOTIVE 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest   bank  in  America. 


NEW  YORK,  April  14—  The  attention 
of  the  financial  community  last  week 
was  directed,  in  the  main,  toward  pros- 
pects for  easier  money.  Continued  liquid- 
ation in  the  industrial  and  commercial 
fields,  the  steady  improvement  in  the  re- 
serve position  of  the  Federal  Reserve 
System,  the  continued  stream  of  gold  im- 
ports, and  rumors  of  possible  lowering 
of  official  rates  abroad  lead  many  to 
think  that  a  permanent  lowering  of 
money  rates  was  at  hand.  While  the 
industrial  situation  in  England  prac- 
tically prohibited  the  expected  lowering 
of  the  Bank  of  England's  official  dis- 
count rate,  the  National  Bank  of  Switz- 
erland was  the  one  bank  on  the  conti- 
nent which  did  lower  its  discount  rate, 
which  had  been  in  effect  since  August, 
1919.  The  rate  now  is  4V6  per  cent  as 
against  an  old  rate  of  5  per  cent;  and 
the  Bank's  rate  for  advances  against 
security  was  lowered  to  5%  per  cent. 

While  money  was  easier  in  New  York 
there  was  no  assurance  of  a  lasting 
change.  Call  money  ruled  from  5  per 
cent  cent  to  7  per  cent  as  against  6  per 
cent  to  7  per  cent  the  previous  week. 
The  renewal  rate  on  Monday  of  last 
week  was  6%  per  cent  and  thereafter  did 
not  get  above  6  per  cent  until  Monday  of 
this  week,  when  7  per  cent  was  quoted. 

The  Federal  Reserve  Banks  as  a  whole 
last  week  gained  $17,571,000  in  gold  re- 
serves, making  an  increase  of  $204,677,- 
000  since  Dec.  30,  1920.  Total  gold 
reserves  at  $2,264,010,000  were  at  the 
highest  point  in  the  history  of  the  Fed- 
eral Reserve  System.  Rediscounts  were 
$213,698,000  less  than  they  were  four 
weeks  ago  and  are  at  the  lowest  point 
since  Jan.  23,  1920.  Federal  Reserve 
notes  in  circulation  at  $2,893,964,000  are 
at  the  lowest  point  since  Feb.  9,  1920, 
and  are  $14,189,000  less  than  a  week  ago. 

Total  earning  assets  declined  $75,- 
580,000  and  total  deposits  $43,917,000. 
Total  bills  on  hand  were  also  less  by 
$78,727,000. 

Bank  clearings  for  193  cities  in  March 
were  $31,600,363,064  as  against  $41,338.- 
259,6991  in  March,  1920,  making  a  decline 
of  25  per  cent.  For  the  three  months 
ended  March  31,  clearings  were  $91,245,- 
362,890  or  21.6  per  cent  less  than  for  the 
corresponding  period  of  1920.  Bank 
clearing's  for  New  York  showed  the 
same  tendency.  March  clearings  were 
25.3  per  cent  less  than  for  March  a  year 
ago,  and  clearings  for  the  three  months 
were  21.8  per  cent  less  than  for  the  first 
three  months  of  1920. 


PLAN  QUICK  SALE  OF  IMMEL 

COLUMBUS,  April  11— The  reorgani- 
zation plans  of  the  creditor's  committee 
of  the  Immel  Co.  are  working  out  satis- 
factorily, according  to  A.  G.  Gilmour 
chairman  of  the  committee  and  it  is 
likely  that  the  receiver,  Robert  H. 
Schryver  will  offer  the  plant  and  assets 
for  sale  within  30  days. 
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Men  of  the  Industry 


Joseph  L.  Bardig,  advertising  manager  of 
the  motor  btarings  division  of  the  Hyatt 
Roller  Bearing  Co.,  has  joined  the  staff  of 
the  Campbell-Ewald  Co.  to  assist  in  sales 
promotion  work.  Previous  to  his  appoint- 
ment as  advertising  manager  of  the  motor 
bearings  division  of  the  Hyatt  Roller  Bear- 
ing Co.  he  was  assistant  advertising  man- 
ager of  the  motor  equipment  division  of  the 
General  Motors  Corp.  In  this  capacity  he 
directed  advertising  of  the  Remy  Electric 
Co.,  the  Klaxon  Co.,  the  Harrison  Radiator 
Co.  and  the  Jaxon    Steel   Products  Co. 

John  E.  Tracy,  who  served  four  years  as 
general  sales  manager  of  the  Sterling  Motor 
Truck  Co.,  Milwaukee,  has  resigned,  to  ac- 
cept the  position  of  vice-president  and 
director  of  sales  of  the  Hicks-Parrett  Trac- 
tor Co.,  Chicago,  a  new  $3,500,000  concern 
which  is  manufacturing  heavy  duty  truck 
units  and  fire  apparatus.  Tracy  was  the  first 
president  of  the  National  Association  of 
Motor  Truck  Sales  Managers,  in  the  organ- 
ization of  which  he  took  a  leading  part.  He 
assumed  his  new   duties  April  4. 

S.  M.  Williams,  chairman  of  the  Federal 
Highway  Council,  announces  the  election  of 
four  new  members  to  the  executive  eom- 
mitte  of  the  Council:  W.  J.  L.  Banham, 
general  traffic  manager,  Otis  Elevator  Co.; 
David  Beecroft,  president.  Society  of  Auto- 
motive Engineers,  and  directing  editor,  Class 
Journal  Co.;  H.  W.  Alden,  vice-presid. nt. 
Timken-Detroit  Axle  Co.,  and  S.  P.  Leeds, 
president.  Atlantic  City  Chamber  of  Com- 
merce. 

R.  C.  Hawley  has  rejoined  the  sales  .-taff 
of  the  Remy  Electric  Co.  About  a  year  ago 
Hawley  resigned  from  the  Remy  >ales  de- 
partment to  take  up  an  electrical  I'l.gineer- 
ing  project  of  his  own.  Prior  to  that  time 
he  was  a  member  of  the  Remy  organization 
siiue  1918.  coming  from  the  Mitchell  Motor 
Car  Co..  where  he  was  engineer  in  charge  of 
electrical   installation. 

Stanley  E.  Knauss,  who  has  been  closely 
connected  with  the  sale  of  commercial  air- 
craft since  the  war  and  who  for  the  last  two 
years  has  been  sales  and  advertising  man- 
ager for  Continental  Aircraft,  Inc.,  has  been 
made  sales  manager  of  the  Stout  Engineering 
Laboratories,  Inc.,  Detroit,  and  will  assume 
his  new  duties  immediately. 

George  D.  Wilcox,  director  of  sales  and 
advertising  for  Commerce  Motor  Car  Co., 
Detroit,  has  been  promoted  to  general  man- 
ager. Wilcox  has  been  in  charge  "f  sales  for 
the   last   seven   years   both    in    Amerli 

■    .port    field.      O.    D.    Coppock.    who 
bi  ■  u     assistant     to     Wilcox,     becomes     sales 

C.  M.  Bunnell,  for  the  past  ten  years  in 
'  sales  of  automobile  lamps  for  the 
■i  lamp  works  of  General  Electric  Co., 
has  accepted  the  position  of  director  of 
branches  with  the  Splltdorf  Electrical  Co., 
with  headquarters  at  the  general  offices  of 
the   company,   Newark,    N.   J. 

Worth  Colwell,  who  with  Edward  P. 
Korbel  has  handled  publicity  for  most  r.f 
the  automobile  exhibits  in  New  York  In 
recent  years,  will  sail  for  Europe  the  last 
week  in  April  to  study  exhibits  abroad. 
Colwell  Is  also  president  of  lie  Rowland 
Advertising  Co..   Inc. 

W.  E.  Baker  has  been  appointed  assistant 
general  sales  manager  of  the  I.  J.  Cooper 
Rubber  Co..  Cincinnati.  He  was  formerly 
sales  manager  of  the  Cincinnaii  Tim.  Re- 
corder Co.  and  prior  to  that  was  sales  man- 
ager of  the  E.   A.  Myers  Co.,   Pittsburgh, 


C.  N.  Eason,  vice-president  of  the  Hyatt 
Roller  Bearing  Co..  has  become  associated 
with  the  Samson  Tractor  Co.,  Janesville, 
Wis.,  division  of  General  Motors,  as  assist- 
ant to  President  J.  A.  Craig  and  supervisor 
of   the    engineering   department. 

Elwood  Haynes,  president  of  the  Haynes 
Automobile  Co.,  Kokomo,  Intl.,  together 
with  three  brothers,  has  donated  to  the  city 
of  Portland,  Ind.,  a  large  tract  in  the  north- 
western part  of  that  city  to  be  used  as  a 
public   park. 

Harry  Doty,  formerly  branch  manager  at 
Chicago  for  the  Haynes  Automobile  Co..  has 
been  appointed  sales  manager  for  the  Pre- 
mier Car  Corp..  with  headquarters  at  the 
factory    in    Indianapolis. 

L.  E.  DeGroat,  formerly  of  Timken- 
Detroit  Axle  Co.,  has  joined  the  Acme  Motor 
Truck  Co.,  Cadillac,  in  charge  of  dealer  pro- 
motion work. 

Herbert  Y.  McMullen,  formerly  connected 
with  the  Trackless  Transportation  Corp.. 
New    York,    has    resigned    his    position. 

H.  D.  Minchin,  formerly  sales  manager  of 
Lewis  Searing  &  Co.,  is  now  general  sales 
manager  of   the  Field  Body   Corp. 

Robert  I.  Erlichman  resigned  as  president 
of  the  General  Utility  Co.  and  was  succeeded 
by  A.  H.  P.  Leuf. 

H.  W.  Scholl  has  resigned  as  salrs  man- 
ager of  the  Splitdorf  Electrical  Co..  New- 
ark,  N.  J. 


N.A.C.C.  Names  Committee 
to  Confer  with  N.A.D.A. 

NEW  YORK,  April  12 — Arrangements 
were  completed  to-day  by  the  National 
Automobile  Chamber  of  Commerce,  for 
the  first  of  a  series  of  conferences  with 
the  National  Automobile  Dealers  Asso- 
ciation, at  which  problems  of  the  indus- 
try affecting  both  manufacturer  and 
dealer  are  to  be  discussed.  The  initial 
session  will  be  held  at  the  Detroit  Ath- 
letic Club,  Detroit,  May  9. 

The  following  committee  was  ap- 
pointed by  President  Clifton  to  represent 
the  N.  A.  C.  C.  at  the  conference: 

W.  C.  Sills,  sales  manager,  Chevrolet; 
C.  B.  Voorhis,  sales  manager,  Nash;  C. 
W.  Matheson,  sales  manager,  Dodge; 
Hal  B.  Boulden,  sales  manager,  Selden 
Motor  Truck  Co.,  and  F.  E.  Connor,  sales 
manager  of  Chandler. 
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teral  for  loans.  Just  how  long  this  cot- 
ton will  continue  to  be  held  depends  to  a 
arge  extent  on  what  Southern  producers 
do  this  year  in  the  way  of  acreage  re- 
duction. A  drastic  reduction  would  serve 
to  increase  cotton  prices  and  result  in 
the  sale  of  considerable  of  the  staple 
now  being  held.  This,  naturally,  would 
still  further  improve  the  financial  condi- 
tion of  the  section.  There  is  every  in- 
dication that  the  acreage  will  be  reduced 
from  30  to  50  per  cent. 

Governor  M.  B.  Wellborn,  of  the  Fed- 
eral Reserve  Bank  of  Atlanta,  said  that 
"if  liquidation  of  borrowings  in  the  At- 
lanta district  continues  as  it  has  the  past 
three  months,  the  directors  of  the  bank 
will  consider  lowering  the  discount  rate." 


Southern  Money  Easier, 

Farmers  Pay  Off  Loans 

ATLANTA,  April  12— Business  condi- 
tions over  the  South  continue  on  the  up- 
ward trend  with  the  result  that  there  is 
a  much  better  feeling  as  regards  the  out- 
look for  the  future  in  industrial  and 
commercial  circles  than  the  section  has 
known  for  months. 

The  Federal  Reserve  Bank  of  Atlanta 
reports  that  the  farmers  in  the  sixth 
district,  which  comprises  most  of  the 
states  of  the  Southeastern  area,  are  still 
holding  between  50  and  (50  per  cent  of 
last  year's  cotton  crop,  and  that  approx- 
imately half  of  this  is  pledged  as  colla- 


Ford  Orders,  102,000; 

Look  for  Million  Year 

NEW  YORK,  April  13— The  average 
production  at  the  Ford  plant  is  now  about 
3300  cars  a  day  and  the  plan  is  to  in- 
crease production  until  it  reaches  ap- 
proximately 4000  daily.  No  definite 
schedule  has  been  fixed  for  the  year  but 
the  total  is  expected  to  approximate  1,- 
000,000.  Actual  sales  in  the  domestic 
market  for  March  were  87,221  cars  and 
4708  tractors.  Orders  on  hand  for  cars 
total  102,000.  The  number  of  men  em- 
ployed is  about  32,000. 

Henry  Ford  is  entirely  satisfied  with 
the  present  outlook.  Bank  notes  to  the 
amount  of  $24,000,000  will  be  due  April 
18  and  it  is  understood  he  expects  to 
pay  at  least  25  per  cent  of  them  and 
is  confident  he  will  encounter  no  diffi- 
culty in  paying  the  remainder. 


Theft  Protective  Bureau 

to  Issue  Radiator  Disks 

NEW  YORK,  April  12— The  Automo- 
bile Protective  and  Information  Bureau 
of  Chicago,  representing  a  large  num- 
ber of  insurance  companies  handling 
automobile  lines  in  the  Middle  West, 
plans  to  distribute  to  policy  holders 
brilliant  metal  disks  to  be  placed  on 
radiators  reading  "This  Car  is  Protected 
by  the  Automobile  Protective  and  In- 
formation Bureau  of  Chicago."  The 
William  J.  Burns  Detective  Agency, 
Inc.,  in  conjunction  with  the  Rent  Ren- 
ton  Auto  Recovery  service  in  this  city, 
has  been  planning  a  similar  device. 
Detectives  assert  that  such  placards  on 
automobiles  are  found  to  be  worth  while 
deterrents  to  thieves. 


PAIGE    STAGES    NATIONAL    WEEK 

DETROIT,  April  9— Paige  Motor  Car 
Co.  dealers  throughout  the  United  States 
are  participating  in  a  national  demon- 
stration week  which  began  Monday. 
With  all  of  the  larger  shows  past  fac- 
tory executives  decided  that  the  time  was 
most  opportune  for  a  spring  salon  and 
a  real  Paige  show  in  each  city  at  the 
Paige  salesrooms. 

The  Paige  factory  is  working  prac- 
tically full  time  at  close  to  100  per  cent 
production  in  anticipation  of  demand  re- 
sulting from  the  week's  efforts. 
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FOREIGN    SHOWS 

April  16  -  May  8— Bosquet.  Al- 
giers; Algerian  Agricul- 
tural Fair,  Motor  Cars, 
Machinery    and    Tractors. 

Apr.  20  -  May  5  —  Mexico  City, 
Mexican  Automobile  Show. 
National  Theatre  Bldg. 

April.  1921 — Sofia.  Bulgaria, 
Tractor  Trials,  under  the 
Bulgarian  Ministry  of 
Agriculture. 

May  28,  1921  —  Czecho-Slovak 
International  Automobile 
Exposition  of  Cars 
Trucks,  Tractors.  Motor- 
cycles and  Equipment. 
Prague. 

May  28-June  8 — International 
Automobile  Exhibition, 

Basle,   Switzerland. 
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June,  1921 — Reykjavik,  Iceland, 
Agricultural  Exhibition — 
Agricultural  Machinery — 
Icelander  Agricultural  So- 
ciety,   Reykjavik.    Iceland. 

September — Buenos  Aires.  Ar- 
gentina. Passenger  Cars 
and  Equipment.  La  Pa- 
bellon  de  las  Rosas.  Au- 
tomovil  Club  Argentino. 

September  —  Buenos  Aires,  Ar- 
gentina. Cars.  Trucks, 
Tractors,  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park;  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg.  Luxem- 
burg Agricultural  Sample 
Exhibition. 

Oct.  5-16— Paris,  France.  Paris 
Motor  Show.  Grand  Palais. 


Administration  de  l'Ex- 
position  Internationale  de 
l'Automobile,  51,  Rue  Per- 
golSse,  Paris. 
Nov.  4-12  —  London,  British 
Motor  Show,  Society 
Motor  Mfrs.   and   Traders. 

CONVENTIONS 

May  4-7  —  Cleveland.  National 
Foreign    Trade    Council 

May  17-19 — Buffalo,  Convention 
of  Factory  Service  Mana- 
gers, Auspices  of  Service 
Committee,  N.  A.  C.  C. 

May  24-28  —  West  Baden.  Ind., 
Summer  Meeting  Society 
of  Automotive  Engineers, 
West  Baden  Springs  Hotel. 

July  4-9  —  Mackinac  Island, 
Mich.,      Summer     Meeting 


Oct.  12-14.  1921— Chicago 
Twenty-eighth  Annual 
Convention  .National  Im- 
plement &  Vehicle   Ass'n. 

RACES 

June    18— U  niontown,    Pa., 

Speedway  Events. 
July    25 — Grand   Prix,    Le    Mans. 
Labor    Day — Uniontown,    Pa., 

Autumn  Classic. 

S.  A.   E.   MEETINGS 

Buffalo  section — April  19 — Paper 
on  "Carbureter  Perform- 
ance," by  F.  C.  Mock. 

Dayton  section — May  3. 


Parts  Service  Problem 

Referred  to  Committees 

(Continued  from  page  834) 

cheaply  and  would  naturally  be  heartily 
in  favor  of  the  plan.  Service  must  be 
put  on  a  commercial  basis  if  the  industry 
is  to  live,  Rognan  asserted. 

Otto  Armleder,  president  of  the  O 
Armleder  Co.,  took  the  parts  makers  to 
task  for  not  fulfilling  their  obligation  to 
the  manufacturer  and  his  customer  in 
their  attitude  on  replacements. 

"We  stand  behind  every  unit  of  our 
product,"  said  he,  "and  when  you  send 
out  an  improper  product  it  is  your  duty 
to  replace  it  and  assume  all  expense.  It 
is  the  great  evil  of  the  business.  You 
parts  makers  must  start  right.  We  owe 
our  customers  an  obligation  and  you  owe 
the  same  to  us." 

In  support  of  the  plan  of  the  parts 
makers,  Yeoman  recited  the  history  of  it 
dating  from  the  first  station  established 
five  years  ago  which  he  said  was  brought 
about  by  continued  complaint  from  cus- 
tomers that  they  could  not  get  service. 
With  reference  to  the  plea  for  the  deal- 
ers, Yeoman  said  the  dealer  profit  on 
parts  was  so  small  as  to  be  of  virtually 
no  consideration  and  he  cited  numerous 
figures  to  sustain  his  contention.  He  in- 
sisted the  only  reason  Continental  was 
operating  the  service  station  plan  was  to 
insure  service  to  users  of  Continental 
engines. 

Underselling  Market 

Independents,  Yeoman  said,  were  sell- 
ing to  the  dealers  as  cheaply  as  the  parts 
makers  can  sell  to  the  truck  assembler. 
He  said  the  parts  makers  felt  that  the 
plan  was  a  big  asset  to  the  assembler 
and  declared  it  was  the  earnest  desire 
of  the  parts  makers  to  co-operate  with 
the  assembler  in  convincing  the  con- 
sumer of  the  advantage  of  the  assembled 
truck,  thereby  increasing  the  demand. 
The  parts  stocks  in  the  stations  now 
operating,  Yeoman  added,  varied  in  val- 
tie  from  $20,000  to  $90,000,  and  he  con- 
tended that  many  men  had  heavy  build- 
ing investments  in  addition. 

He  said  it  was  the  unanimous  opinion 
of  the  parts  makers  that  the  truck  manu- 
facturers   were    unable    to    find    dealers 


who  could  assure  proper  service,  the  in- 
ference being  that  thei'e  would  be  no  in- 
clination to  recede  from  the  present 
position. 

Pulcher,  who  opened  the  discussion  op- 
posing the  service  station  plan,  said  he 
had  a  grip  full  of  communications  from 
dealers  opposing  it.  He  declared  the 
parts  makers  had  done  nothing  for  the 
dealers,  whereas  the  truck  manufacturer 
had  taken  care  of  them.  The  serious 
problem  from  the  manufacturing  stand- 
point, Pulcher  said,  was  in  keeping  the 
dealer  organizations  intact  and  he  de- 
clared the  dealer's  only  profit  in  the 
last  six  months  was  from  service.  He 
asserted  the  manufacturer  lost  contact 
with  his  customer  when  that  customer 
was  able  to  go  to  a  parts  station  for 
new  parts  rather  than  to  the  dealer. 

Prices  Vary  as  High  as  $40 

Pulcher  said  prices  varied  as  much  as 
$40  in  some  instances  and  urged  the  need 
of  standardization  and  printed  price 
lists.  He  told  of  the  trouble  in  getting 
dealers  and  in  holding  them  and  in  cit- 
ing concrete  instances  where  his  com- 
pany had  helped  a  dealer  financially,  de- 
manded to  know  if  the  parts  maker 
would  have  done  that.  If  an  inferior 
part  goes  out  in  a  truck,  Pulcher  said, 
unless  it  comes  back  to  the  dealer  the 
manufacturer  knows  nothing  about  it 
and  the  truck  gets  the  blame.  He  said 
his  company  was  ready  to  help  the  small 
■  i bier  who  was  unable  to  maintain 
a  large  dealer  organization,  by  giving 
him  discounts  and  in  every  way.  Pulcher 
declared  his  company  was  unalterably 
opposed  to  the  stations  operated  by  the 
laker. 

The  meeting,  which  had  been  trans- 
ferred from  the  Detroit  Athletic  Club-to 
the  Wolverine  Hotel  for  convenience  of 
the  large  crowd  expected,  was  called  to 
order  by  President  II.  A.  Cranim.  Arm- 
leder read  the  resolution  adopted  by  the 
truck  association  committee  two  weeks 
ago  expressing  unalterable  opposition  to 
the  service  station  plan  as  detrimental 
to  the  interests  of  all  concerned.  On 
motion  of  Pulcher  committees  of  six 
parts  makers  and  six  assemblers  were 
named  to  formulate  separate  statements 
for  presentation  at  the  afternoon  meet- 
ing and  the  morning  session  adjourned. 


Endorse  New  Plan 

for  Standard  Parts 

(Continued  from  page  835) 

paid  in  for  the  benefit  of  creditors  with- 
in 90  days.  Dismissal  of  the  receivers 
would  follow  success  of  the  proposal. 

Scott  made  it  plain  that  the  present 
status  of  the  Standard  Parts  was 
brought  about  by  an  internal  fight.  J.  O. 
Eaton,  general  manager  of  Standard 
Parts,  and  one  of  the  receivers,  is  in  Cal- 
ifornia, and  he  was  unable  to  attend  the 
gathering. 

It  was  pointed  out  that  while  debts 
aggregate  $9,500,000,  the  assets  are 
more  than  $20,000,000.  Cash  and  accounts 
receivable  aggregate  $2,200,000;  inven- 
tory $4,000,000;  stock  in  the  Bock  Ball 
Bearing  Co.,  $2,000,000;  plants  were  ap- 
praised at  $11,700,000;  holdings  in  the 
Eaton  Axle  Co.,  $1,200,000. 

It  was  brought  out  in  the  discussion 
that  while  earnings  of  the  company  had 
at  times  dropped  to  $250,000  a  month, 
the  figure  for  April  will  approximate 
$800,000.  Under  normal  conditions  the 
company  can  earn  $3,000,000  a  year,  and 
$0,000,000  under  more  favorable  condi- 
tions. 


Big  Dirigible  to  Fly 

8000  Miles  to  Coast 

NEW  YORK,  April  12— The  ZR-2 
formerly  the  R-38,  which  the  United 
States  Navy  is  having  constructed  in 
England  and  which  is  the  largest  airship 
ever  built,  will  be  flown  to  the  United 
States  in  May  or  June.  It  is 
planned,  if  possible,  to  fly  the  great  dirig- 
ible direct  to  the  Pacific  Coast,  thus  mak- 
ing in  its  maiden  flight  a  non-stop  record 
of  approximately  8000  miles. 

The  ZR-2  is  almost  one-third  larger, 
far  more  powerful  and  with  twice  the 
cruising  radius  of  the  R-34,  which  in 
1919  made  the  round  trip  of  the  Atlantic 
Ocean  after  laying  over  several  days  on 
Long  Island.  It  is  being  rushed  to  com- 
pletion at  the  Royal  Airship  Works, 
Cardington,  Bedford.  Its  engines  are 
being  built  by  Sunbeam.  Dimensions  of 
the  craft  are  700  ft.  long  and  85  ft. 
diameter. 
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Balancing  Factory  Equipment 
for  Efficient  Manufacture 

Team  work  is  as  necessary  in  a  factory  as  in  a  ball 
team.  Only  by  cooperation  of  all  units  can  produc- 
tion costs  be  properly  adjusted.  In  the  production 
scramble  many  stars  were  bought.  Now  comes  the 
era  of  specially  equipped  all-star  factories. 

By  J.  Edward  Schipper 


NOW  that  automobile  manufacture  has  reached 
a  production  basis  again,  with  factory  output 
ranging  from  25  to  100  per  cent  of  capacity, 
machine  problems  are  coming  to  the  front.  In  many 
plants  the  production  manager  finds  his  machine  tool 
equipment  out  of  balance.  This  is  due  to  the  accumu- 
lation of  new  machinery  during  the  past  year  or  two 
in  some  departments,  while  in  other  departments,  in 
the  same  plant,  older  machinery  is  relied  upon.  The 
result  is  that  the  shop  is  not  producing  uniformly,  or 
up  to  profitable  efficiency. 

To  put  the  situation  in  a  nutshell : 

The  next  year  in  the  automobile  industry  must  be 
one  of  intensive  retooling  if  automobile  manufactur- 
ing costs  are  to  be  adjusted  to  the  general  business 
trend.  From  the  present  outlook,  there  is  not  much 
to  be  hoped  for  in  any  material  reduction  in  labor 
costs.  Wages  are  apt  to  remain  indefinitely  about 
where  they  are,  and  if  manufacturing  costs  are  to  be 
cut  it  must  be  on  a  production  side,  or,  in  other  words, 
by  the  use  of  better  machinery  adapted  to  manufac- 
turing at  higher  speeds. 

It  may  astonish  some  manufacturers  to  know  that, 
from  the  machinery  standpoint,  their  plans  are  prac- 
tically obsolete.     It  would  be  perfectly  possible  with 


up-to-date  tool  equipment  to  manufacture  a  greater 
number  of  automobiles  in  the  same  space  and  time  by 
the  use  of  new  machinery.  Naturally,  a  manufac- 
turer equipped  with  this  machinery  would  be  in  a 
position  to  undersell  the  concern  with  the  older  tool 
equipment. 

This  is  clearly  brought  out  by  a  visit  to  factories 
which  have  been  '  partially  re-equipped  with  ma- 
chinery. 

There  is  one  particular  engine  which  the 
writer  has  in  mind  in  which  it  is  necessary  to 
run  one  machine  only  two  hours  in  order  to  keep 
production  up  with  the  rest  of  the  shop.  This 
either  means  that  the  manufacturer  had  no 
right  to  buy  the  improved  machine,  or  he  is  los- 
ing money  by  not  re-equipping  his  factory  to  the 
production  schedule  of  his  most  advanced  ma- 
chine. A  machine  cannot  pay  its  carrying  cost 
by  two  hours'  work. 

There  is  another,  and  a  very  important,  advantage 
in  the  purchase  of  improved  machinery  to  replace 
older  models.  This  is  in  the  greater  accuracy  of  the 
new  machine  and  the  consequent  saving,  not  only  in 
the  matter  of  rejections  of  partially  machined  parts, 
but  also  in  the  inspection  department. 
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The  problem  in  retooling  a  plant  is  broadly  economic  in 
the  many  angles  it  presents  for  consideration.  Between 
the  time  a  piece  of  raw  material  enters  the  plant  and  the 
time  it  leaves  the  factory,  as  a  finished  product,  this  piece 
of  material  is  costing  the  manufacturer  money.  Naturally, 
the  shorter  he  makes  this  period,  the  less  his  cost  of  pro- 
duction will  be.  He  will  have  saved  money  by  shortening 
the  labor  charges;  by  increasing  the  rapidity  of  turnover 
and  by  reducing  the  amount  of  money  tied  up  in  parts  in 
process. 

The  efficiency  of  the  machinery  in  the  plant  has  a 
direct  bearing  on  the  ratio  of  output  to  process  parts. 
Consequently  it  is  a  direct  factor,  not  only  in  the  cost 
of  the  finished  article,  but  in  the  amount  of  working 
capital  required  to  run  the  manufacturing  business. 

When  these  factors  are  taken  into  consideration  and 
when  it  is  considered  that  a  great  many  of  the  automo- 
bile plants  in  successful  operation  are  using  the  machin- 
ery purchased  from  5  to  10,  and  in  some  cases  15  years 
ago,  this  question  of  retooling  becomes  one  of  the  big- 
gest problems  within  the  industry. 

Now  that  the  cost  of  machine  tools  is  back  on  a  basis 
where  purchase  is  readily  justified  when  the  economic 
consideration  of  the  plant  demands  it,  the  time  has  come 
when  every  manufacturer  should  ask  himself  if  his  ma- 
chine tool  equipment  is  such  that  he  is  getting  as  large 
a  return  for  the  money  invested  in  manufacture  as  his 
new  competitor,  who  is  tooled  up  along  more  modern 
lines. 

If  it  is  true  that  a  new  manufacturer  could  enter 
the  field  with  a  new  plant  and  make  the  same  or  a 
better  product  at  less  cost,  there  is  something  wrong 
with  the  tool  equipment  of  the  older  concern. 

It  has  been  stated  before  in  these  columns  that  there 
are  certain  automobile  manufacturers  who  are  admitted- 
ly giving  a  greater  value  to  the  public  on  a  dollar  per  dol- 
lar basis  than  other  manufacturers.  A  study  of  the  rea- 
son entering  into  this  shows  that  it  is  largely  a  question 
of  manufacturing  equipment.  Manufacturers  whose 
plants  have  been  developed  and  maintained  at  a  modern 
standpoint  can  turn  out  a  greater  quantity  of  cars  at  a 
less  price  and  with  a  smaller  amount  of  floor  space  than 
plants  using  older  equipment. 

Drill  presses  are  a  good  example  of  this.  It  would  not 
be  far  wrong  to  state  that  the  drill  press  equipment  of 
the  automotive  industry  is  about  30  per  cent  behind 
times. 

In  other  words,  if  the  entire  mass  of  drilling  oper- 
ations for  the  entire  industry  were  considered  in 
bulk,  it  would  be  possible  to  drill  the  same  number  of 
holes  in  the  same  length  of  time  with  only  60  per 
cent  of  the  number  of  machines  now  utilized  and  in 
60  per  cent  of  the  space.  This  is  an  arbitrary  figure, 
but  well  within  what  machine  tool  men  know  to  be  a 
fact. 

The  advance  in  the  machine  manufacturers'  art  during 
the  past  three  years  has  been  far  greater  than  the  ad- 
vance in  engineering  in  the  automobile  field.  From  a 
performance  standpoint,  the  automobile  of  to-day  is  fair- 
ly satisfactory  from  the  viewpoint  of  the  consumer.  To- 
day an  automobile  is  discarded,  not  because  it  ceases  to 
respond  to  the  demand  for  transportation,  but  because  it 
becomes  noisy,  somewhat  more  expensive  to  operate  and 
chiefly  because  of  the  pride  of  the  owner.  This  being 
the  case,  we  must  not  look  to  the  designer  for  the 'big 
improvements  in  the  automobile  industry  during  the  next 
few  years.  These  improvements  will  be  rather  in  the 
manufacture  of  the  product  and  in  the  material  chosen 
than  in  design  engineering. 


It  is  hardly  likely  that  any  revolutionary  engineering 
discoveries  will  be  made  within  the  next  few  years  that 
will  entirely  shake  the  foundation  of  the  art,  so  far  as 
performance  is  concerned.  On  the  other  hand,  it  is  en- 
tirely possible  to  look  for  revolutionary  improvements  in 
the  matter  of  manufacture  and,  as  a  matter  of  fact,  these 
revolutionary  improvements  have  largely  taken  place  dur- 
ing the  last  three  years. 

New  machines  available  to  the  automobile  manufac- 
turer, if  he  studies  the  machine  tool  market,  are  further 
ahead  of  the  tools  which  he  has  had  in  his  plant  for  the 
past  5  or  10  years,  than  the  cars  of  to-day  are  ahead  of 
those  of  10  or  15  years  ago. 

The  long  pauses  between  cutting  operations  have  been 
eliminated  and  on  many  of  the  tools  now  on  the  market, 
particularly  for  milling  and  grinding  operations,  there 
is  hardly  an  instant  during  the  working  day  when  the 
tool  is  not  cutting.  A  tool  reaches  its  maximum  earning 
capacity  when  it  is  cutting  at  the  highest  possible  cut- 
ting speed  during  the  entire  working  day.  This  ideal,  of 
course,  has  not  often  been  attained,  but  is  so  nearly  ac- 
complished on  some  of  the  newer  machines  that  the  ad- 
vance in  manufacturing  efficiency  is  surprising. 

It  is  not  difficult  to  look  through  the  cost  figures  of  the 
automobile  manufacturer  and  find  where  such  machinery 
will  save  money.  Furthermore,  unless  new  tool  steels 
are  invented  which  make  it  possible  to  cut  at  a  faster 
rate  than  is  now  possible,  the  manufacturer  is  assured 
that  just  as  long  as  he  has  machine  tools  which  are  con- 
tinually cutting  at  that  rate,  he  will  be  in  a  position  to 
manufacture  that  particular  piece  with  the  greatest  effi- 
ciency. 

Accuracy  of  manufacture  has  come  with  the  new 
machinery  for  a  variety  of  reasons. 

One  example  is  in  the  simplification  of  locating  points 
which  has  been  rendered  possible  by  the  ability  of  ma- 
chines to  operate  at  several  points  on  the  piece  at  the 
same  time.  With  the  older  equipment,  it  was  necessary 
to  twist  and  turn  the  piece  so  many  times  during  the 
process  of  machining  that  location  from  secondary  locat- 
ing points  was  often  required.  The  impossibility  of 
maintaining  accuracy  under  such  conditions  is  readily 
recognized  by  all  manufacturers. 

Furthermore,  the  machinery  which  is  capable  of  the 
greater  number  and  the  greater  rapidity  of  cuts  has  been 
made  far  more  rigid  than  the  older  machinery,  which  is 
another  factor  in  the  increase  in  accuracy. 

As  a  third  factor  in  promoting  accuracy,  the  machin- 
ery is  very  often  adapted  to  much  simpler  and  better 
forms  of  jigs,  and  furthermore,  particularly  in  the  case 
of  the  drilling  operations,  the  same  jig  can  often  advan- 
tageously be  passed  from  one  machine  to  the  next,  so 
that  not  only  is  time  saved  in  eliminating  the  necessity 
for  removing  the  piece  from  one  jig  and  placing  it  in 
the  next  for  succeeding  operations,  but  also  absolute  ac- 
curacy is  assured  in  the  spacing  of  drilled  holes  and  in 
their  location. 

There  is  no  intention  here  to  go  into  the  detail  of  im- 
provements which  have  been  made  in  the  various  classes 
of  machinery,  but  it  is  desired  to  point  out  the  fact  that 
manufacturers  who  are  not  keeping  themselves  fully 
posted  on  improvements  in  machine  tools  (which  can  im- 
prove the  speed  and  accuracy  of  manufacture  of  their 
products)  are  leaving  an  opening  for  their  competitors. 

Buying  a  machine  tool  is  very  much  the  same  sort 
of  problem  as  that  of  buying  a  truck  to  solve  a 
transportation  problem.  The  purchaser  must  not  con- 
sider that  he  is  buying  a  mere  piece  of  machinery. 
He  must  take  the  view  that  he  is  buying  the  service 
which  it  renders.    As  a  man  buys  a  truck  to  trans- 
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port  goods  from  one  place  to  another,  he  naturally 
overlooks  the  first  cost  of  the  vehicle  and  figures  it 
in  the  transportation  costs  over  the  period  during 
which  the  truck  is  in  action.  This,  of  course,  is  the 
only  logical  basis  upon  which  the  truck  should  be 
bought. 

In  the  same  way,  the  manufacturer  must  not  for- 
get that  in  buying  machinery  he  is  buying  manufac- 
turing ability,  with  the  cost  of  the  machinery  spread 
over  period  during  which  the  machine  will  serve  him. 

Now  that  engineering  and  design  have  reached  a  basis 
where  the  fundamentals  of  a  design  are  unlikely  to  be 
radically  changed  for  several  years,  the  matter  of  tool 
equipment  can  be  approached  in  an  entirely  different  at- 
titude than  it  could  have  been  during  the  period  when 
the  manufacturer  was  forced  to  bring  out  practically  a 
new  model  every  year  in  order  to  keep  pace  with  the 
engineering.  In  those  days  the  manufacturer  looked 
askance  at  a  single  purpose  piece  of  machinery.  He 
knew  that  such  a  machine  would  have  to  be  discarded, 
or  at  least  converted  at  a  high  cost  at  end  of  the  year. 


To-day  the  proposition  is  entirely  different.  When 
a  model  has  been  designed  and  approved  after  ex- 
haustive laboratory  and  road  tests,  and  the  manu- 
facturer is  sure  that  what  he  has  is  the  best  that 
modern  engineering  brains  and  skill  can  produce, 
he  knows  that  he  has  to  equip  his  factory  to  manu- 
facture that  particular  model  over  a  period  of  years. 

For  this  reason  he  can  afford,  in  these  days,  to  pur- 
chase machinery  which  will  enable  him  to  get  the  utmost 
in  production  for  any  given  period.  Where  a  special 
machine  will  do  better  than  a  stock  product,  he  is  justi- 
fied in  purchasing  such  a  special  machine  because  of  its 
better  ability  to  handle  a  particular  part  efficiently. 

Any  student  of  the  industry  knows  that  we  are  enter- 
ing a  period  of  sharp  competition.  Sharp  competition 
naturally  means  that  price  will  be  a  deciding  factor. 
The  manufacturer  with  the  best  machine  tool  equipment 
is  in  a  position  where  he  can  furnish  the  best  possible 
article  at  the  lowest  possible  price.  All  other  things 
being  equal,  this  means  that  he  is  going  to  get  the  busi- 
ness. 


An  American  Floatless  Carbureter 


FLOATLESS  carbureters  seem  to  be  the  object  of 
some  interest  in  Europe,  to  judge  by  the  recent  article 
on  German  carbureters  in  Automotive  Industries.  The 
accompanying  illustrations  show  the  LaFehr  floatless  car- 
bureter, which  is  now  being  manufactured  in  Detroit, 
where  tests  of  it  are  now  going  on  in  various  laboratories. 
This  carbureter  depends  almost  entirely  upon  velocity  head 
for  its  operation.  It  does  not  use  hot  air,  but  tests  al- 
ready made  are  said  to  indicate  unusual  starting  ability 
in  cold  weather  with  ordinary  present  day  fuel. 

Referring  to  the  sectional  drawing,  it  will  be  seen  that 
the  fuel  enters  the  passage  A  from  the  tank  through  the 
usual  type  of  connection.  A  needle  valve  with  milled  head 
B  controls  the  flow  into  the  passage  C  below  the  jet. 
Cranking  the  engine  relieves  the  ball  check  D  which  is 
part  of  the  metering  pin  G.  Gasoline  flows  past  the  ball 
check  valve,  now  lifted  off  its  seat,  into  the  chamber  E 
and  also  into  the  passage  F.  If  the  engine  is  running  at 
high  speed  and  the  suction  is  sufficient,  the  fuel  in  cham- 
ber E  is  exhausted  and  all  of  the  fuel  passes  up  through 
the  chamber  F  at  very  high  velocity.  On  shutting  off  the 
motor,  the  chamber  E  is  again  filled,  the  function  of  this 
chamber  being  to  prevent  pumping  of  the  gasoline,  due  to 
the  rising  and  falling  of  the  metering  pin  G  and  to  fur- 
nish a  starting  and  acceleration  supply. 


In  normal  operation,  the  fuel  makes  right  angle  turns  at 
C,  at  the  point  of  leaving  the  ball  check,  at  the  point  of 
entering  the  passage  F,  at  the  top  of  the  passage  F,  and 
again  after  entering  openings  in  the  metering  pin  G. 
There  are  a  number  of  these  openings  which  register  with 
the  passage  K.  As  the  suction  of  the  engine  increases, 
the  cone  H  at  the  top  of  the  metering  pin  is  lifted  higher, 
allowing  the  graduated  jets  to  register  successively  with 
the  port  K.  This  increases  the  fuel  supply  in  proportion 
to  the  demands  of  the  engine.  Air  enters  through  the 
passage  J  and  passes  the  cone  H,  which  gives  it  a  whirl- 
ing or  vortex  effect.  The  metering  pin  G  is  grooved  at 
each  of  the  openings  so  that  if  it  turns  on  its  seat  there 
is  no  interference  with  the  flow  from  the  port  K  into  the 
proper  opening  in  the  metering  pin  G.  The  fuel  issues 
from  the  center  of  the  metering  pin  and  the  mixture 
occurs  immediately  above  the  cone  H,  where  the  fuel  is 
picked  up  by  the  air  stream. 

The  atomizing  effect,  due  to  the  extreme  velocity  of  the 
fuel  and  the  right  angle  turns  in  the  direction  of  flow; 
together  with  the  sudden  change  in  pressure  on  leaving  the 
jet  is  claimed  to  be  very  considerable. 

The  LaFehr  Floatless  Carbureter  Sales  Co.  is  to  handle 
the  retail  sales.  The  manufacturers'  equipment  business 
will  be  taken  care  of  by  the  Detroit  Carbureter  Corp. 
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Non-detachable  Head  Used  in  New 

Stock  Engine 

Has  four  cylinders,  3%  by  5  in.,  and  develops  a  maximum  of  48  lip.  Both 
halves  of  crankcase  and  water  jacket  cover  are  aluminum  castings.  Valve 
caps  are  screwed  into  cylinder  head.  Full  pressure  lubrication  employed. 

By  J.  Edward  Schipper 


THE  engine  here  described  and  illustrated  is  of  the 
four-cylinder  L-head  type  suitable  for  light  truck  or 
passenger  car  work.  It  has  a  bore  and  stroke  of 
3%  by  5  in.,  giving  an  S.  A.  E.  rating  of  22.5,  but  develops 
a  maximum  of  48  hp.,  or  about  1  hp.  for  every  4.6  cu.  in. 
displacement,  the  total  being  221  cu.  in. 

The  engine  is  a  universal  type  in  that  it  will  take  any 
standard  equipment.  For  ignition  any  standard  make  of 
magneto  or  distributor  can  be 
fitted,  the  carbureter  flange  is  a 
1  in.  S.  A.  E.  standard  vertical 
type,  the  generator  mounting  a 
No.  1  S.  A.  E.  flange,  the  starter 
mounting  an  S.  A.  E.  standard 
barrel  type  for  Bendix  drive. 

In  construction,  the  engine 
follows  along  straight  L-head 
lines  with  the  four  cylinders  cast 
in  a  single  block  of  semi-steel. 
The  upper  and  lower  halves  of 
the  crankcase  are  cast  separate- 
ly, both  parts  being  of  aluminum. 
The  cylinder  head  is  non-detach- 
able, but  the  jacket  cover  is  de- 
tachable and  is  of  aluminum. 
The  extensive  use  of  aluminum 
in  this  engine  gives  a  fairly 
light  weight  design,  the  total 
weight  of  the  entire  powerplant 
being  425  lb. 

The  pistons  are  of  the  three- 
ring  type,  all  three  of  the  rings 
being  above  the  piston  pin.  They 
are  grey  iron  castings  3%  in.  in 
length.  The  rings  are  3/16  in. 
in  width.  The  piston  pin  is 
1  3/32  in.  in  diameter,  of  seam- 
less steel  tubing,  locked  in  the 
piston  pin  boss  by  a  special  set 
screw.  This  set  screw  is  locked 
in  such  a  way  that  there  is  no  possibility  of  the  piston 
pin  becoming  loose  and  coming  in  contact  with  the  cylin- 
der bore.  The  piston  pin  bearing  in  the  connecting  rod 
is  bronze  bushed  and  is  IV2  in-  in  length. 

The  connecting  rods  are  I-section  drop-forgings,  10y2  in. 
long,  center  to  center.  The  lower  rod  bearings  are  1%  in. 
in  diameter  by  2  3/16  in.  in  length.  As  a  means  of  secur- 
ing compactness,  the  center  line  of  the  big  end  connecting 
rod  bearing  is  offset  from  the  center  line  of  the  rod,  thus 
compensating  for  the  increased  length  due  to  water  jacket 
space  between  the  cylinders.  The  engine  is  35  3/16  in.  in 
length  from  the  end  of  the  front  support  to  the  rear  face 
of  the  bell  housing. 


Right  and  left  sides  of  Highway  engine,  show- 
ing    the     pump     drive,     manifolds,     standard 
S.  A.  E.   starting   motor  mounting  and  large 
diameter  water  outlet 


The  crankshaft  is  carried  on  three  main  bearings  which 
are  supported  in  the  upper  half  of  the  crankcase.  The 
crankshaft  bearing  dimensions  are  (front  to  rear)  : 
2  3/16  in.  diameter  by  3  in.  length ;  2  7/32  in.  by  2%  in., 
and  214  in.  by  3  in.  This  is  an  exceptionally  large  shaft 
diameter  for  the  size  of  the  engine  and  the  shaft  has  suffi- 
cient rigidity  to  practically  eliminate  noticeable  periodic 
vibration.  The  end  thrust  on  the  crankshaft  is  taken  by 
flanges  on  the  center  bearing. 
The  main  bearings  are  bronze 
backed  with  babbitt  lining,  the 
white  metal  being  doweled  into 
the  bronze.  There  is  an  oil 
thrower  ring  on  the  rear  main 
bearing,  working  in  a  recess  in 
the  bronze  bushing  and  an  aper- 
ture in  the  crankcase,  allowing 
the  oil  to  drain  back  to  the  pan.  _ 

The  timing  gears  are  of  the 
helical  type,  with  %  in.  face. 
The  camshaft  is  an  integral 
forging  mounted  on  three  bear- 
ings. The  dimensions  of  the 
camshaft  bearings  (front  to 
rear)  are  as  follows:  2  19/32  in. 
by  Is  in.;  2  9/16  in.  by  iy8  in., 
and  la2  in.  by  1%  in.  This 
tapering  in  the  size  of  the  cam- 
shaft bearings  permits  of  with- 
drawal of  the  camshaft  endwise 
by  removing  the  aluminum  tim- 
ing gear  case  at  the  front  end  of 
the  engine.  The  camshaft  end 
thrust  is  taken  up  by  a  spring 
and  button  attachment  in  the 
front  end  of  the  shaft.  The 
valves  are  operated  by  flat, 
mushroom  type  tappets,  the  push 
rod  guides  being  pressed  in 
from  the  top.  The  valves  have 
exceptionally  long  guides,  which  extend  a  considerable 
distance  below  the  valve  pocket.  The  clear  valve  diam- 
eter is  iy8  in.  They  can  be  removed  through  valve  caps 
screwed  into  the  cylinder  head. 

The  oiling  is  by  full  pressure  to  all  of  the  crankshaft 
and  rod  bearings  by  a  gear  driven  oil  pump.  The  oil  pump 
is  in  direct  communication  with  the  main  bearings  and 
thence  by  drilled  leads  with  all  of  the  lower  rod  bearings. 
The  balance  of  the  lubrication  is  taken  care  of  by  spray. 
There  is  no  splash  to  any  of  the  bearings.  Cooling  is  by 
centrifugal  water  pump,  the  pump  shaft  being  driven  from 
the  timing  gears.  The  water  spaces  are  exceptionally 
large,  the  inlet  diameter  being  1%  in.  and  the  outlet  2  in. 
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The  intake  and  exhaust  manifolds 
are  bolted  together  to  form  a  hot- 
spot  construction  and  are  mounted 
on  the  right  side  of  the  engine.  The 
exhaust  manifold  bore  is  for  a  2% 
in.  outside  diameter  pipe.  A  ring 
gear  is  fitted  on  the  flywheel. 

The  engine  here  described  is 
shortly  to  be  manufactured  by  the 
Highway  Engine  Co.  in  its  own  plant. 
Heretofore  it  has  been  manufac- 
tured in  another  plant. 


EXPORT  figures  for  1920  show  an 
increase  of  29  per  cent  in  the 
number  of  American  motorcycles 
sent  to  Spanish  speaking  countries. 
In  1919,  there  were  2780  motorcycles 
exported  to  these  countries,  while  the 
1920  total  went  to  3579.  Spain  was 
the  largest  consumer  in  both  years, 
its  1920  consumption  being  1416. 
Argentina  ranked  second  with   597. 


Exhaust-Heated  Manifold  Patents 


ROBERT  W.  A.  BREWER,  an  English  engineer,  has 
developed  an  induction  system  for  internal  com- 
bustion engines  making  use  of  relatively  heavy  fuel. 
Patents  have  been  issued  to  him  on  this  system,  and  the 
trade  name  of  Drigas  has  been  registered  in  Washington. 

Brewer's  first  British  patent  was  applied  for  on  Dec. 
1,  1913,  and  accepted  Aug.  27,  1914.  The  specification 
shows  a  four-cylinder  inlet  manifold  substantially  of  T 
form,  in  which  the  volume  near  the  joint  of  the  branches 
is  increased  with  a  view  to  damping  out  the  fluctuations 
in  charge  speed  due  to  the  suction.  Another  feature  is 
that  there  are  no  sharp  edges  at  the  junctions  of  the 
several  parts,  the  inlet  passage  being  relatively  high 
at  the  center  and  sloping  down  toward  the  ends,  but  in 
order  that  any  unvaporized  fuel  may  drain  back  to  the 
carburetor,  there  are  provided  two  narrow  channels  hav- 
ing a  slope  toward  the  vertical  part  of  the  manifold. 
The  upper  side  of  the  inlet  manifold  is  in  metallic  con- 
tact with  the  wall  of  the  exhaust  manifold  and  therefore 
forms  a  sort  of  hot  spot.  As  an  alternative  the  upper 
side  of  the  inlet  manifold  may  be  formed  integral  with 
the  wall  of  the  exhaust  manifold. 

The  other  patent  referred  to  was  applied  for  on  Jan. 
27,  1920,  and  issued  on  Dec.  23,  1920.  The  object  of  this 
invention  is  to  provide  a  comparatively  large  heating 
area  for  the  charge  from  the  carburetor  in  a  limited 
space.  The  charge  enters  a  so-called  vortex  chamber, 
that  is,  a  short  cylindrical  chamber  with  tangential  in- 
let, which  is  completely  surrounded  by  an  exhaust  jacket. 
The  tangential  inlet  gives  the  gases  a  whirling  motion  in 
the  vortex  chamber,  throwing  any  unvaporized  particles 


against  the  cylindrical,  exhaust-heated  surface.  The 
outlet  from  the  vortex  chamber  is  either  at  one  end  or 
both  ends.    The  intention  is  to  pass  the  gaseous  mixture 
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One  form  of  Brewer's  1914  manifold 


Drigas  manifold  with 
vortex  chamber 


through  the  vortex  chamber  without  materially  increas- 
ing its  temperature.  The  inner  wall  of  the  vortex  cham- 
ber may  be  provided  with  low  transverse  ribs  to  increase 
the  heating  surface  and  break  up 
the  layer  of  unvaporized  fuel. 
The  outlet  or  outlets  from  the 
vortex  chamber  and  the  inlets  to 
the  branches  of  the  manifold  are 
restricted  in  area. 

The  invention  also  refers  to 
means  for  introducing  an  inert 
gas,  such  as  exhaust  gas,  into  the 
fuel  stream  entering  the  manifold 
during  a  period  of  low  power  de- 
velopment, to  increase  economy. 
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Design  Problems  in  New  Semi -Victoria 

Touring  Top 

There  have  been  a  number  of  cars  recently  equipped  with  a  new  type 
semi-victoria  touring  top,  which  presents  some  interesting  problems  of 
design.  The  following  article  discusses  these  problems  and  describes 
how  they  were  solved  by  the  writer  in  a  particular  case. 

By  George  J.  Mercer 


SEVERAL  car  models  seen  for  the  first  time  this 
year  are  equipped  with  the  new  semi-victoria  tour- 
ing top,  which  presents  for  examination  a  number 
of  interesting  features.  This  type  of  top  offers  a  com- 
pleteness in  appearance  and  a  nicety  of  balance  that  is 
generally  lacking  where  only  the  gypsy  quarter  is  used. 
Some  of  the  semi-victoria  tops  are  equipped  with  detach- 
able curtains  so  that  the  gypsy  quarter  can  be  used 
alone  when  desired. 

The  results  of  some  recent  experiments  carried  by  the 
writer  in  connection  with  this  top  are  shown  in  the  ac- 
companying diagram.  The  problem  in  this  particular 
case  was  to  pro- 
vide some  effec- 
tive way  of  clos- 
ing the  triangu- 
lar opening  back 
of  the  rear  door, 
without  resorting 
to  the  use  of  a 
detachable  cur- 
tain. The  doors 
opened  from  the 
rear  on  this  car 
and  door  curtain 
rods  were  used. 
A  detailed  dis- 
cussion of  the 
drawing  will 
point  out  the  way 
in  which  the 
problem   was   solved   in   this    instance. 

A  and  A-l  indicate  the  bottom  edge  of  this  curtain 
part  as  finally  worked  out  in  the  two  positions.  The  side 
is  integral  up  the  door  line,  where  the  door  curtain  laps 
over.  The  dot  and  dash  line  shows  it  assembled  and  the 
storm  curtains  in  place,  while  the  dotted  lines  show  it 
folded  back  inside  and  fastened  with  a  button  to  the 
rear  bow.  The  round  glass  is  set  just  above  so  that  the 
fabric  does  not  cross  the  line  of  vision. 

B-l  and  B-l  are  reenforcements  sewed  inside  the  cur- 
tain with  a  space  of  about  3/32  inch  between.  This 
makes  a  natural  hinge,  so  that  the  goods  will  fold  with 
the  minimum  liability  of  cracking.  Moreover,  since  no 
pressure  is  ever  exerted  at  this  point,  such  a  curtain 
should  last  as  long  as  the  top. 

The  section  through  C-C  shows  some  details  of  con- 
struction. The  section  at  the  right  shows  the  flap 
turned  back  and  fastened  to  the  bow,  while  the  section 
at  the  left  shows  how  the  folding  operation  is  con- 
trolled.    Through   the   method    used   a   straight   line   is 


The  semi-Victoria  top  with  folding  curtain  described  in  the  text 


presented  when  the  flap  is  back,  thus  giving  to  the  top 
a  pleasing  and  finished  appearance. 

There  are  several  very  definite  advantages  to  be 
gained  from  folding  the  flap  back  in  this  particular  man- 
ner.    Among  the  chief  of  these  are: 

1.  The  flap  is  always  in  place  for  instant  use. 

2.  There  is  one  less  curtain  to  attach  than  would  be 
the  case  were  a  different  method  used. 

3.  A  more  finished  appearance  is  presented  on  both 
sides,  whether  the  flap  is  folded  or  open. 

4.  There  is  a  saving  in  weight. 

5.  Less  space  is  taken  up  in  the  storm  curtain  stor- 
age pocket. 

Thoroughly  sat- 
isfactory meth- 
ods of  storing 
curtains  have  not 
yet  been  evolved 
by  manufactur- 
ers, even  after 
many  years  of 
experience  and 
experiment.  One 
of  the  chief  diffi- 
culties encoun- 
tered has  been 
the  spoiling  of 
celluloid  when 
rolled  or  folded. 
For  this  reason, 
it  has  been  nec- 
rods   and   wires   attached 


essary  to   discard   curtains 
to  the  bows. 

Some  success  has  been  attained  by  the  use  of  a  large 
flat  pocket  attached  to  the  bows  at  one  end.  The  diffi- 
culty with  this  arrangement,  however,  is  that  the  cur- 
tains cannot  be  taken  out  or  put  away  unless  the  passen- 
ger leaves  the  car. 

Most  of  the  new  cars  are  using  space  at  the  rear  of  the 
front  seats  for  this  purpose.  Considerable  expense  is 
attached  to  such  a  method,  however,  since  the  framing 
and  the  door  cost  more  than  does  a  roof  pocket.  Never- 
theless, no  means  has  been  devised  to  equal  it  for  prac- 
tical service,  so  that  its  utility  value  well  repays  the 
added  cost.  The  more  general  use  of  the  five-passenger 
model,  moreover,  eliminating,  as  it  does,  the  space  nec- 
essary for  folding  seats,  gives  added  room  which  may 
advantageously  be  devoted  to  curtain  space. 

The  relative  value  of  the  service  rendered  to  the  cost 
of  using  a  certain  method  will  always  constitute  a  nice 
problem,  of  course,  which  must  be  solved  for  each  case. 
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Government  Research  in  Road  Con- 
struction 

The  road  construction  research  work,  being  carried  on  by  the  U.  S. 
Bureau  of  Public  Roads,  is  discussed  in  detail  by  Mr.  Heldt.  The  tests 
aim  to  enable  engineers  to  predetermine  the  adequacy  of  roads. 
Impact    and    subsoil    tests    the    subjects     of     exhaustive     experiment. 

By  P.  M.  Heldt 


ROAD  building  is  one  of  the  oldest  engineering  arts, 
dating  back  to  the  time  of  the  Romans,  and  a 
large  amount  of  technical  data  has  accumulated 
on  the  subject.  Unfortunately,  however,  little  of  it  is 
directly  applicable  to  modern  road  construction,  for  the 
reason  that  the  character  of  road  traffic  has  undergone 
fundamental  changes  during  the  past  20  years. 

At  the  beginning  of  the  present  century  the  macadam 
road  was  considered  a  nearly  perfect  construction,  and 
for  light  and  moderately  heavy  horse  traffic  it  served 
well  indeed.  Then  came  the  high  speed  passenger  auto- 
mobile with  its  large  size  pneumatic  tires  and  proved 
exceedingly  destructive  to  these  roads.  The  so-called 
suction  of  the  tire  as  it  left  the  road  drew  the  binding 
material  from  between  the  stones,  and  the  wind  dis- 
tributed it  over  the  roadside  and  surrounding  fields. 
After  this  had  been  going  on  for  some  time  the  road 
became  rutty  and  defective  and  then  quickly  went  to 
pieces.  The  solution  of  this  problem  was  found  in  oiled 
roads  and  in  tar  macadam. 

During  the  war  period  motor  truck  traffic  over  coun- 
try roads  first  assumed  considerable  importance,  and 
this  led  to  another  kind  of  road  trouble.  Most  of  the 
improved  highways  constructed  in  this  country  from 
1900  on  were  built  for  light  traffic,  that  of  motor-pro- 
pelled passenger  vehicles  being  the  class  of  traffic  chief- 
ly in  view.  These  roads  were  not  equal  to  the  heavy 
concentrated  pressure  of  the  wheels  of  heavily  loaded 
trucks,  especially  in  spring  time  when  the  frost  came 
out  of  the  ground  and  the  subgrade  was  unusually  wet 
and  soft.  As  a  result  they  were  rapidly  ruined.  Mean- 
while large  appro- 
priations for  road 
building  were  being 
made  by  many 
states,  and  it  was 
realized  that  if 
these  appropria- 
tions were  to  be 
spent  to  the  best 
advantage  it  was 
absolutely  neces- 
sary to  make  a 
careful  study  of  the 
wearing  or  destruc- 
tive effects  of  dif- 
ferent kinds  of  road 
traffic,  the  wear  and 
impact  resisting 
qualities  of  differ- 
ent    road     surfac- 


Figs.  1   and  2 — Two 


ings,  the  bearing  values  of  different  subgrade  mate- 
rials, effectiveness  of  various  drainage  methods,  etc. 
This  research  work  was  undertaken  by  the  U.  S. 
Bureau  of  Public  Roads.  Most  of  the  experimen- 
tal work  is  being  carried  out  at  Arlington,  Va.,  a 
short  distance  from  Washington,  D.  C.  The  work  is  in 
charge  of  A.  T.  Goldbeck,  engineer  of  tests  of  the  Bu- 
reau of  Public  Roads.  Mr.  Goldbeck  has  prepared  a 
number  of  reports  to  the  Department  and  papers  for 
meetings  of  road  engineers  on  the  progress  and  results 
of  the  tests  up  to  date,  on  which  the  following  discus- 
sion is  based. 

A  Basis  for  Road  Designs 

It  is  the  aim  of  these  tests  to  establish  the  basis  for 
a  rational  method  of  road  design  which  would  enable 
engineers  to  design  roads  with  the  same  assurance  re- 
garding their  adequacy  for  the  traffic  to  be  carried  and 
their  durability  with  which  it  is  now  possible  to  design 
bridges.  The  line  of  research  work  to  be  carried  out 
was  intended  to  bring  to  light  all  the  basic  facts  bear- 
ing on  road  design.  First  it  was  to  be  determined  how 
the  impact  varies  with  the  speed,  weight  and  tire  equip- 
ment of  a  vehicle  and  with  the  relation  between  sprung 
and  unsprung  load.  Another  series  of  experiments  was 
to  determine  the  ability  of  road  slabs  of  different  mate- 
rials and  thickness  to  withstand  such  impacts,  and  final- 
ly the  effect  of  the  subgrade  was  to  be  investigated. 

In  the  impact  determination  tests  the  rear  wheel  of  a 
loaded  truck  is  allowed  to  deliver  its  blow  to  the  plunger 
of  an  hydraulic  jack  buried  beneath  the  road.    In  some 

of  the  tests  the 
truck  wheel  is  al- 
lowed to  drop  off 
the  end  of  a  2-in. 
plank  directly  onto 
the  jack  and  in  oth- 
ers it  is  driven  over 
an  obstruction  in 
the  form  of  a  square 
sectional  bar  lying 
directly  over  the 
jack.  The  force  of 
the  blow  is  trans- 
mitted to  a  pre- 
pared copper  cylin- 
der, the  deforma- 
tion of  which  is  a 
measure  of  the  in- 
tensity of  the  blow. 
By    subjecting    the 


vietvs  of  impart   testing  arrangement, 
cylinder  in  observer's  hand 


Note  copper 
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Figs.  3  and  4 — The  two  methods  of  making  impact  tests   (drop  test  and  obstruction  test) 


copper  cylinder  to  successively  increasing  pressures  in 
a  testing  machine  and  taking  note  of  corresponding 
pressures  and  deformations,  it  is  possible  to  effect  a 
calibration.  It  is  realized  that  this  method  does  not 
give  the  force  of  the  blow  in  absolute  terms  but  it 
serves  well  as  a  practical  method  of  comparison.  The 
harder  the  blow,  the  greater  will  be  the  deformation 
and  it  stands  to  reason  that  the  blow  causing  the 
greatest  deformation  of  the  copper  cylinder  would  also 
have  the  most  destructive  effect  on  a  road  slab.  Figs. 
1  and  2  herewith  show  the  hydraulic  jack  as  buried  in 
the  road,  the  plunger  being  carried  by  a  section  of 
channel  steel  flush  with  the  road  surface.  The  ob- 
server holds  in  his  hand  the  small  copper  cylinder  on 
which  the  force  of  the  impact  is  spent. 

Several  thousand  impact  tests  with  this  apparatus 
have  been  made  to  date.  It  is  obvious  that  the  impact 
must  depend  on  the  weight  of  the  truck,  but  it  also  de- 
pends on  a  number  of  other  factors,  including  the  rela- 
tion of  sprung  to  unsprung  weight,  the  tire  equipment, 
the  characteristics  of  the  spring  suspension,  the  un- 
evenness  of  the  road,  etc.  The  method  of  conducting 
the  tests  is  illustrated  in  Figs.  3  and  4,  the  truck  wheels 
dropping  off  the  end  of  a  2-in.  plank  onto  the  jack  plun- 
ger in  Fig.  3  and  passing  over  an  obstruction  on  the 
plunger  in  Fig.  4.  In  Fig.  3,  in  order  to  prevent  the 
front  wheel  from  delivering  a  blow  and  thus  deforming 
the  copper  cylinder  before  the  rear  wheel  blow  takes 
effect,  a  bridge  piece  is  placed  over  the  jack,  which  is 
withdrawn  by  an  assistant  immediately  the  front  wheel 
has  passed.  A  similar  plan  is  put  into  effect  when  mak- 
ing the  obstruction  tests  illustrated  in  Fig.  4. 

Results  of  Impact  Tests 

A  summary  of  the  results  obtained  in  these  impact 
tests  is  given  by  the  four  charts  of  Fig.  5.  In  each  of 
these  charts  the  speed  at  which  the  truck  passed  over 
the  impact  testing  device  is  plotted  along  the  horizontal 
scale  and  the  force  of  the  impact,  in  thousands  of  pounds, 
along  the  vertical  scale.  Chart  A  permits  of  a  com- 
parison of  the  impact  caused  by  trucks  of  different  load 
capacities.  It  will  be  noticed  that  at  the  same  speed  the 
impact  increases  with  the  load  capacity,  being  greater 
for  the  5-ton  than  for  the  3-ton  truck,  greater  for  3-ton 
than  for  the  2-ton  and  greater  for  the  2-ton  than  for 
the  l.y2-ton.  But  the  smaller  trucks  are  capable  of  con- 
siderably higher  speed  and  the  maximum  impact  seems 
to  be  substantially  the  same  for  all  trucks.  Mr.  Gold- 
beck,  however,  cautioned  his  hearers  that  this  must  not 
be  taken  as  conclusive  evidence  that  large  trucks  are  no 
more  destructive  to  roads  than  small  trucks. 

The    influence    of   tire   equipment    is    brought   out   in 


Chart  B.  All  experiments  recorded  in  this  chart  were 
made  with  the  same  truck,  the  only  thing  that  was 
changed  being  the  tire  equipment.  As  would  be  ex- 
pected, the  impact  is  greatest  with  solid  tires,  least  with 
pneumatic  tires  and  intermediate  with  cushion  tires. 
With  the  solid  and  cushion  tires  the  blow  due  to  passing 
over  an  obstruction  varies  substantially  in  direct  pro- 
portion to  the  speed.  With  the  pneumatic  there  is  very 
little  increase  of  impact  with  the  speed  while  passing 
over  an  obstruction.  While  dropping  off  the  end  of  the 
plank  the  impact  with  all  forms  of  tire  equipment  in- 
creases with  the  speed  up  to  a  certain  point,  in  this  case 
between  12  and  13  m.p.h.,  after  which  it  remains  sub- 
stantially constant.  This  is  the  minimum  speed  under 
which  the  wheel  can  drop  freely  under  the  action  of 
gravity  and  the  spring  action.  The  deflection  given  in 
the  chart  is  the  flattening  of  the  tire  under  the  dead 
load  on  its  wheel,  which  in  this  case  was  4500  lb.  It 
will  be  noticed  that  the  greater  the  deflection  of  the  tire 
under  load  the  smaller  the  impact,  which  is  exactly  what 
would  be  expected.  No  investigation  has  yet  been  made 
of  the  effect  of  springing  characteristics  of  the  sus- 
pension on  the  impact. 

Effect  of  Unsprung  Weight 

Chart  C  is  intended  to  bring  out  the  effect  of  the 
relation  between  sprung  and  unsprung  weight.  In  this 
test  two  trucks  were  used,  one  having  an  unsprung 
weight  of  1950  lb.  and  the  other  of  1350  lb.  and  both 
were  loaded  to  the  same  total  weight  on  each  rear  wheel 
<  10,100  lbs.).  The  wheels  were  allowed  to  drop 
2  in.  and  %  in.  and  in  both  cases  the  wheel 
carrying  the  greater  unsprung  weight  gave  the 
maximum  impact.  Mr.  Goldbeck,  however,  expresses 
the  view  that  within  the  limits  of  present  truck  design 
the  influence  of  differences  in  the  relation  of  sprung  to 
unsprung  weight  is  not  sufficient  to  influence  road  de- 
sign. But  he  urges  truck  designers  to  keep  down  the  un- 
sprung weight  to  a  minimum,  as  this  will  reduce  road 
wear.  Fortunately,  the  truck  designer  has  a  reason  of 
even  more  direct  importance  to  him  to  keep  down  his 
unsprung  weight  because  a  high  ratio  of  unsprung  to 
sprung  weight  is  also  very  destructive  to  tires. 

A  comparison  of  the  blows  struck  a  road  slab  by  solid 
and  pneumatic  tires,  respectively,  mounted  on  trucks  of 
5  (mis  capacity,  is  made  in  Chart  D.  It  will  be  noted 
that  a  solid  tired  wheel  passing  over  a  l/n-\r\.  obstruction 
delivers  a  heavier  blow  than  a  pneumatic  tired  wheel 
passing  over  a  4-in.  obstruction.  At  moderate  speeds 
with  pneumatic  tires  the  blow  increases  with  the  air 
pressure,  but  at  rather  high  speeds  the  blow  is  greater 
with   low  than   with  high  pressures  of  inflation.     Here 
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Fig.  5 — Charted  results  of  impact  tests  conducted  at  Arlington,  Va. 
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Fig.  6 — Apparatus  for  determining   the 
resistance  of  road  slabs  to  impact 


Fig.   7 — Crucial    rinr   of  const  ruction   for  impact   tests    (rapid    weai 
section  to  left)  on  concrete  slabs 


again  the  slight  dependence  of  road  impact  on  speed  with 
pneumatic  tires  is  shown. 

Tests  of  Road  Slabs 

One  of  the  important  factors  affecting  the  endurance 
of  roads  is  the  resistance  of  the  road  slab  to  impact.  A 
series  of  tests  were  therefore  made  in  which  slabs  meas- 
uring 7  ft.  square  were  laid  on  subgrades  in  duplicate, 
one  of  the  slabs  being  laid  on  subgrades  purposely  ren- 
dered wet,  and  the  other  on  a  subgrade  which  was  care- 
fully drained.  In  these  tests  the  effect  of  impact  by 
truck  wheels  was  simulated  as  closely  as  possible  by 
means  of  a  specially  constructed  testing  machine  illus- 
trated in  Fig.  6.  All  specimen  slabs  were  tested  to  de- 
struction. The  apparatus  comprises  a  weight  of  1800 
lb.,  which  is  shod  at  the  bottom  with  a  section  of  12-in. 
solid  rubber  tire,  and  carries  at  the  top  a  5-ton  truck 


spring  on  which  is  supported  a  weight  of  6000  lb.  The 
entire  weight  is  raised  and  allowed  to  fall  repeatedly  on 
the  center  of  the  slab,  the  height  of  fall  being  increased 
after  every  500  blows.  At  first  500  blows  are  struck 
with  a  drop  of  %  in.,  then  with  a  drop  of  '■>  in.,  then 
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Fig.  10 — Section  of  concrete  pavement  broken  dur- 
ing  tests 


Fig.  11 — Brick  section  broken  during  test 


with  7/$  in.  and  so  on  until  a  height  of  drop  of  2  in.  is 
reached  or  the  slab  is  destroyed.  In  this  test  the  1800- 
lb.  weight  represents  the  unsprung  weight  (the  truck 
wheel  and  axle)  and  the  6000  lb.  the  sprung  weight  of 
the  truck.  The  pressure  exerted  by  the  falling  weight 
upon  the  slab  depends,  of  course,  upon  the  time  in  which 
the  weight  comes  to  rest.  A  general  view  of  the  slabs 
prepared  for  impact  tests  is  shown  in  Fig.  7. 

In  making  impact  tests  it  is  essential  that  the  speci- 
men be  supported  in  the  same  way  as  the  road  surface 
is  supported  in  regular  service.  Service  conditions  must 
also  be  duplicated  in  respect  to  weight  of  falling  bodies 
and  range  of  drop,  as  any  departure  from  these  condi- 
tions would  give  results  which  it  would  be  difficult  to 
interpret.  Fig.  8  shows  the  influence  of  the  thickness 
of  concrete  slabs  on  their  life,  as  determined  by  this 
experimental  apparatus.  In  the  tests,  all  of  the  slabs 
were  supported  on  a  very  poor  subgrade.  It  will  be 
seen  that  the  resistance  to  impact  varies  nearly  as  the 
square  of  the  depth.  It  was  found  that  a  4-in.  concrete 
slab  has  about  the  same  resistance  to  impact  as  a  4-in. 
wire  cut  slug  grouted  brick  pavement  on  a  1-in.  con- 
crete base.  Also,  that  a  6-in.  concrete  slab  has  about 
the  same  resistance  as  a  monolithic  brick  pavement  on  a 
2-in.  base.  An  8-in.  slab  has  about  the  same  resistance 
as  a  4-in.  monolithic  brick  pavement  on  a  4-in.  concrete 
base.  The  deflection  curves  for  a  10-in.  concrete  slab 
and  monolithic  brick  on  a  6-in.  base  are  quite  similar. 

Fig.  9  gives  the  results  of  comparative  tests  between 
monolithic  brick  pavements,  using  both  3-in.  and  4-in. 
bricks.  In  the  upper  chart  are  plotted  the  results  of 
with  pavements  alike  in  every  respect  except  that 
the  thickness  of  the  concrete  base  was  increased  from  1 
to  5  in.  in  three  steps.  In  these  charts  the  number  of 
blows  are  plotted  on  the  horizontal  scale  and  the  settle- 
at  the  center  of  the  monolithic  slab  on  the  vertical 
scale.  The  lower  chart  represents  a  comparison  of  pave- 
ments of  the  same  total  depth  but  with  varying  depths 
of  brick  and  concrete  base  respectively,  and  a  compari- 
son of  roads  with  the  same  depth  of  concrete  base  with 
different  thicknesses  of  brick. 

Figs.  10  and  11  show  a  concrete  slab  and  a  monolithic 
brick  slab  tested  to  destruction  in  the  impact  test.   Tests 


on  tar-sand  cushions  show  less  deflection  before  failure 
than  sections  laid  on  sand.  Sand  cushion  sec- 
tions have  the  peculiarity  of  large  settlements 
before  failure.  When  a  pavement  is  built  with 
a  sand  cushion,  there  are  two  separate  slabs,  which 
can  move  independently  one  of  the  other.  With  a  sand 
cushion  the  upper  slab  does  not  get  as  firm  a  support  as 
a  monolithic  or  semi-monolithic  construction.  A  com- 
parison of  the  sand  cushion  construction  with  mono- 
lithic and  semi-monolithic  types  shows  the  monolithic  to 
be  stronger  that  the  semi-monolithic  and  the  latter  to 
be  stronger  than  the  sand  cushion  road,  the  thickness  of 
the  base  being  the  same  throughout.  A  6-in.  concrete 
base  proved  stronger  than  a  4-in.  base. 

Whenever  a  slab  is  broken,  complete  data  of  the  cir- 
cumstances were  noted  down.  Tests  of  the  subgrade 
were  made  with  a  small  impact  machine,  comprising  a 
10-lb.  steel  plunger,  having  a  face  area  of  10  sq.  in.  A 
10-lb.  weight,  guided  by  means  of  a  rod,  was  allowed  to 
fall  on  this  plunger  from  a  definite  height,  and  the  pene- 
tration of  the  plunger  under  a  certain  number  of  blows 
was  noted.  This  furnishes  an  arbitrary  but  convenient 
method  of  determining  the  bearing  power  of  the  sub- 
grade.  Moisture  samples  of  subgrade  were  also  taken. 
(To   be   continued) 


English    as    She's   Writ    in    Continental 
Europe 

From  a  circular  on  a  new  mechanical  direction  indicator: 
The  taxi  is  drawing  great  drafts  on  the  public's  patience 
and  commodity.  No  wonder  that  the  taxies  are  being  fit- 
ted with  apparatus  that  can  reduce  the  friction  of  the 
traffic,  to  common  pleasure.  The  public,  the  society  ought 
to  demand  it,  and  for  the  owner  of  the  taxi  it  should  be  a 
dear  duty.  Ships  have  turning  and  speed  signals,  just  as 
much  required  in  darkness  as  by  day.  Autopil  ought  to 
be  found  on  every  motor-car  or  truck.  The  millions  of 
mollifications  of  the  nerves  that  are  yearly  quoted  over  the 
whole  world  will  be  reduced  by  Autopil.  Quiet  and  flegmati- 
cally  the  public  can  at  any  time  by  only  looking  on  Auto- 
pil assure  it-self  about  the  taxi's  intentions  and  turning- 
direction. 
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The  Aeronautic  Research  Laboratory 
at  the  Institute  of  St.  Cyr 

Facilities  for  aerodynamic  investigations  include  two  sizes  of  wind  tun- 
nels, a  whirling  arm,  and  two  electrically  operated  trucks  running  on 
rails,  all  of  which  are  equipped  for  determining  the  characteristics  of 
airfoils.     One  truck  is  designed  for  testing  propellers. 

By  John  Jay  Ide 


THE  Aerotechnical  Institute  of  St.  Cyr,  near  Versailles, 
was  founded  in  1911  by  the  late  Henri  Deutsch  de  la 
Meurthe,  the  eminent  French  patron  of  aeronautics. 
It  originally  formed  part  of  the  University  of  Paris.  The 
first  director  was  Prof.  Maurain  and  his  associate  was 
M.  Toussaint. 

Between  1911  and  1914,  in  addition  to  wind-tunnel  tests, 
experiments  were  made  with  complete  aeroplanes  and  pro- 
pellers by  means  of  electric  trucks  running  on  a  track  about 
a  mile  long.  During  the  first  two  years  of  the  war  the 
buildings  of  the  Institute  were  used  as  a  cantonment  for 
3000  soldiers  of  the  balloon  service.  In  1916  the  Institute 
was  attached  to  the  Technical  Section  of  Aeronautics  and 
in  December,  1917,  Major  Caquot  (then  chief  of  the  Tech- 
nical Section)  reorganized  it  and  changed  the  motive  power 
of  the  apparatus  from  steam  to  electricity.  The  Institute 
has  now  returned  to  the  control  of  the  University  of  Paris 
and  is  under  the  direction  of  M.  Toussaint. 

The  equipment  for  aerodynamical  research  at  the  Insti- 
tute comprises  wind  tunnels,  electric  trucks  and  a  whirling 
arm. 

With  the  three  wind  tunnels  of  different  sections,  com- 
plete models  of  aeroplanes  or  wings  up  to  one  meter  span 
can  be  tested.  The  tunnels  are  also  used  to  determine  re- 
sistance of  streamlined  bodies,  the  working  of  air-speed 
indicators,  anemometers,  etc. 

In  principle,  the  object  to  be  tested  is  subjected  to  an  air 
stream  of  known  speed  and  the  action  of  the  wind  on  it 
is  determined  by  means  of  a  special  balance  to  which  the 
object  is  attached.  This  action  includes  drag  due  to  the 
relative  wind  acting  on  the  object  and,  in  the  case  of  oblique 
surfaces,  the  vertical  component  or  lift. 

Description  of  Wind  Tunnels 

The  large  wind  tunnel  (Fig.  3)  is  119.8  ft.  in  total 
length  and  13.1  ft.  in  diameter  at  the  propeller  end.  The 
range  of  speeds  is  between  16  and  147  ft.  per  second.  The 
tunnel  consists  of: 

1.  An  intake  trumpet  which  collects  in  the  entrance  to 
the  test  chamber  sufficient  air  for  the  air  stream.  At  the 
time  of  my  visit  there  was  under  construction  a  honey- 
comb of  8-inch  squares  to  be  fitted  in  the  mouth  of  the 
trumpet  to  eliminate  turbulence.  This  honeycomb  was  to 
replace  the  one  at  that  time  in  use  placed  at  the  entrance  to 
the  test  chamber,  as  is  the  customary  practice. 

2.  The  test  chamber,  6.6  ft.  in  diameter  and  19.7  ft.  long. 

3.  The  diffuser,  a  diverging  cone  prolonged  by  a  wood 
lattice  cylinder  31.2  ft.  long. 

4.  The  six-bladed  screw.  An  electric  motor  of  120  hp. 
operates  the  screw  which  sucks  I  he  air  from  the  room  into 
the  intake  trumpet.    The  air  stream  reaches  its  maximum 


speed  in  the  reduced  section  of  the  test  chamber  where  the 
pressure  is  below  that  of  the  outside  air.  At  the  exit  of 
the  test  chamber  the  air  passes  into  the  diffuser,  which 
brings  the  pressure  back  to  normal. 

In  the  center  of  the  test  chamber  is  the  movable  arm  (B) 
(see  diagram)  of  the  aerodynamic  balance  protected  from 
the  wind  by  a  casing.  The  model  to  be  tested  is  attached  to 
the  end  of  the  beam  in  the  center  of  the  tunnel. 

The  balance  is  composed  of  two  systems  of  joined  par- 
allelograms interconnected  but  independent  as  to  the 
measurement  of  horizontal  and  vertical  forces  to  which  the 
model  is  subjected.  The  balance  is  carried  by  a  truck  with 
four  rollers  permitting  easy  displacement  on  two  rails 
perpendicular  to  the  axis  of  the  tunnel  and  four  jack- 
screws  to  raise  the  truck  on  the  rails  and  to  clamp  it  in 
desired  position.    This  balance  is  shown  in  Figs.  1  and  5. 

The  vertical  support  carrying  the  bearing  points  of  the 
mobile  system  is  attached  to  the  cars.  This  system  is 
composed  of  a  series  of  steel  levers  of  cross-shaped  tubular 
section.  The  joints  of  the  different  lever  arms  are  pro- 
vided with  ball  bearings. 

The  Aerodynamic  Balance 

The  intermediate  cross  arms  of  aluminum  form  a  rigid 
connection  between  the  two  systems  of  parallelograms. 
The  carbon  steel  cross  beam  of  T  section  is  attached  to 
the  vertical  rod,  of  which  the  thin  arm  carrying  the  model 
is  a  prolongation.  The  model  is  attached  to  the  arm  by 
adjustable  rods. 

The  case  (A),  Fig.  5,  inclosing  the  vertical  rod  is  bolted 
to  a  plate  arranged  to  close  the  tunnel  completely  between 
the  two  doors.  Four  vertical  bars  attach  the  head  directly 
to  the  truck  so  that  the  balance,  plate  and  case  comprise 
an  assembly  that  can  be  moved  at  will. 

An  arrangement  with  a  mercury  joint,  while  permitting 
freedom  of  movement,  renders  the  passage  of  the  bar 
through  the  plate  airtight,  while  the  depression  inside  the 
tunnel  translated  into  a  downward  vertical  force  is  neutral- 
ized. Finally  there  are  provided  gages  registering  simul- 
taneously the  forces  of  lift  and  drag. 

Aerodynamic  experiments  with  the  wind  tunnel  are 
made  in  the  following  manner: 

Once  the  model  is  adjusted  to  a  predetermined  angle  to 
the  horizontal  and  the  needles  of  the  lift  and  drag  indi- 
cators (K)  and  (K')  set  at  zero,  the  air  stream  is  given 
the  desired  speed  which  the  observer  reads  on  an  alcohol 
manometer  connected  to  the  test  chamber.  Weights 
placed  on  the  scale  pans  (C),  (D)  balance  the  lift  and 
drag  forces  so  that  the  measurements  are  made  simul- 
taneously. 

The  small  wind  tunnel  is  distinguished  from  the  large 
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one  by  the  various  diameters  0.66,  0.98  and  1.31  ft.  of  the 
test  chamber  which  can  be  obtained.  An  electric  motor  of 
20  hp.  operates  the  centrifugal  suction  pump,  which  gives 
to  the  air  stream  speeds  varying  from  65  to  278  ft.  per 
second.  This  small  tunnel  is  intended  particularly  for 
experiments  on  the  resistance  of  bodies  of  small  diameters 
in  high-speed  air  currents.  Coefficients  of  similitude  have 
also  been  determined  for  different  scales  by  testing  vari- 
ous shapes  of  streamlined  hulls  in  the  small  tunnel  and 
comparing  the  results  with  those  obtained  by  testing  sim- 
ilar bodies  in  the  large  tunnel.  The  small  tunnel  is  like- 
wise used  for  calibrating  speed  indicators,  Pitot  tubes, 
anemometers  and  other  aeroplane  instruments. 

The  wind  tunnel  of  Captain  Lelarge  originally  at 
Chalais-Meudon  and  later  removed  to  St.  Cyr  differ  in 
principle  from  the  tunnels  described  above.  It  is  of  the 
single  duct  continuous  circuit  type.  It  has  an  effective 
section  of  4.9  x  8.2  ft.  and  the  air  stream  varies  in  speed 
from  13  to  65  ft.  per  second. 

There  are  two  electric  trucks  designed  to  run  at  high 
speed  along  a  track  0.9  mile  long.  One  of  them  (Fig.  2), 
for  testing  full  size  wings  and  airplanes,  is  in  reality  an 
aerodynamic  balance  moving  through  still  air;  it  meas- 
ures forces  comparable  to  those,  measured  in  a  wind 
tunnel. 

The  truck  has  a  120  hp.  electric  motor  mounted  on  a 
platform  and  carries  a  superstructure  forming  an  aero- 
dynamic balance  to  which  is  attached  the  aeroplane  or 
wing  section  to  be  tested.  The  tubes  carrying  the  test 
section  compose  the  superstructure;  these  tubes  are  car- 
ried at  the  end  of  four  vertical  struts  jointed  with  the 
superstructure  at  their  upper  ends.  The  struts,  movable 
about  an  axis  perpendicular  to  the  direction  of  motion  of 
the  truck,  form  a  jointed  parallelogram  deformable  under 


the  action  of  the  forces  of  head  resistance.  On  the  other 
hand,  a  system  of  horizontal  levers  themselves  jointed  at 
the  points  of  the  fixed  framework  of  the  truck  support  the 
struts  and  permit  them  to  be  displaced  parallel  to  them- 
selves in  the  vertical  direction  under  the  action  of  the 
forces  of  lift. 

Counterweights  balance  the  system  as  to  inertia  and 
force  of  gravity,  while  dynamometers  measure  the  forces 
of  drag  and  lift  which  the  speed  of  the  truck  with  ref- 
erence to  the  air  registers  by  means  of  an  anemometer 
calibrated  in  calm  weather. 

For  testing,  the  truck  is  sent  over  the  track  at  speeds 
between  0  and  55  miles  per  hour.  The  recording  instru- 
ments show  the  values  of  lift  and  drag  on  the  surface  as 
well  as  speeds  relative  to  the  ground  or  air.  Care  is  taken 
to  experiment  in  calm  weather  although  a  wind  vane  gives 
the  component  of  the  relative  wind  which  is  taken  into  ac- 
count in  the  calculations. 

An  electric  current  scores  a  reference  mark  at  the  right 
moment  on  the  record  of  each  instrument  and  thus  facili- 
tates taking  all  the  measurements  simultaneously.  Com- 
parative wing  tests  between  the  truck  and  the  large  wind 
tunnel  show  that  the  two  methods  are  in  substantial  agree- 
ment. 

The  truck  for  propeller  testing  (Fig.  4)  differs  from  the 
truck  just  described  in  that  it  is  driven  by  the  propellor 
under  test.  An  80  h.p.  motor  drives  the  propeller  through 
two  bevel  gears  at  speeds  between  0  and  50  miles  per  hour. 

The  vertical  shaft  connected  to  the  universal  joint  be- 
tween the  two  transmission  cases  can  be  displaced  paral- 
lel to  its  axis.  The  shaft  is  partially  held  in  place  for- 
ward by  a  ball  thrust  bearing  at  the  top  of  the  frame 
jointed  at  the  base.  The  shaft  is  supported  by  a  plain 
bearing. 


Aerodynamic  teHtiny  equipment  mmed  by  the  Aeronautic  Institute  Laboratory  at  St.  Cyr,  France 
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Under  the  action  of  the  pull  of  the  propeller  the  hori- 
zontal shaft  tends  to  move  forward,  taking  with  it  the  top 
of  the  frame.  This  movement  is  checked  and  recorded  by 
dynamometers.  The  forward  speed  is,  measured  by  means 
of  a  tachometer  giving  the  speed  of  rotation  of  the  back 
axle  and  it  is  checked  by  an  anemometer  giving  directly 
the  speed  of  the  truck  with  reference  to  the  air.  The 
speed  of  revolution  of  the  propeller  is  read  on  a  tachome- 
ter giving  the  revolutions  per  minute  of  the  motor.  Watt 
meters  indicate  the  power  delivered  and  absorbed  by  the 
screw. 

From  the  information  furnished  by  the  various  record- 
ing instruments  which  includes  the  traction  of  the  pro- 
peller, revolutions  per  minute,  absolute  ground  speed,  rela- 
tive speed  with  respect  to  the  air,  power  delivered  and 
absorbed,  the  efficiency  curves  of  each  type  of  propeller 
can  be  drawn. 

With  the  whirling  arm  the  same  tests  can  be  made  as 
with  the  wind  tunnels,  the  objects  to  be  tested  being 
moved  through  the  air.  Difficulties  in  connection  with 
neutralizing  centrifugal  forces  have  resulted  in  discon- 
tinuing experiments  with  the  whirling  arm  at  the  present 
time. 

In  addition  to  the  apparatus  described  above  the  Insti- 
tute possesses  physical  and  chemical  laboratories,  a  low 
pressure  air  chamber  used  for  physiological  tests  and  ma- 
chine shops  for  metal  and  woodworking  and  for  making 
models. 


Fixed  case:  B — 
Movable    arm  ;   C — 

Scale  pan  (drum: 
D — Scale  pan  (lift): 
E  —  Countencriiihl 
(lift);  H — Counter- 
weight (drag) ;  I ,  !' 
— Sensitivity  < 
terweights:  K  — 
Scale  "  (lift)  ;  A" — 
Scale    (drain 


Fig.   5 — Diagram   of   aerodynamic    balance   used   at 
St.  Cyr 


A  Self  Lubricating  Universal  Joint 


A  METAL  universal  joint  containing  a  large  lubricant 
reservoir,  having  large  bearing  surfaces  and  per- 
mitting of  great  angularity  between  shafts,  has  been  de- 
veloped by  the  Noyes-Richards  Engineering  Co.  As  will 
be  seen  by  the  cut  it  is  somewhat  similar  to  the  type  of 
universal  joint  used  on  machine  tools,  as  the  central 
member  connecting  the  two  forks  is  of  spherical  form 
and  is  provided  with  two  circumferential  grooves  at 
right  angles  to  each  other  in  which  the  forks  of  the  joint 
engage.  The  two  forks  are  arranged  at  right  angles,  as 
usual,  and  are  secured  to  their  shafts  by  a  taper  joint 
with  key  and  nut.  Each  fork  is  provided  with  a  cap 
which  has  a  stepped  joint  with  the  fork  and  is  held  in 
place  by  two  cap  screws. 

The  central,  spherical  portion  is  a  hollow  bronze  cast- 
ing and  has  two  holes  closed  with  pipe  plugs,  through 
which  the  lubricant  can  be  introduced.  These  plugs  are 
located  on  opposite  sides  of  the  ball,  and  one  or  the  other 
will  always  be  in  an  accessible  position.  Adjacent  to  the 
grooves  in  the  ball  into  which  the  fork  rings  fit  there  are 


lubricant  cartridges.  These  cartridges  are  embedded 
in  the  flanges  of  the  ball,  which  between  them  form  the 
grooves  for  the  fork  rings.  Each  cartridge  has  a  lubri- 
cant inlet  opening  to  the  lubricant  chamber  in  the  ball. 
The  cartridge  is  bored  out  and  is  filled  with  compressed 
felt,  which  is  saturated  with  lubricant.  The  felt  is  com- 
pressed by  forcing  a  plug  into  the  end  of  the  cartridge. 
At  the  side  of  the  cartridge  there  is  an  outlet  through 
which  the  lubricant  reaches  the  bearing  surface. 

The  fork  ring  is  formed  with  an  internal  flange  which 
fits  into  the  groove  on  the  bronze  ball.  The  web  or  back- 
bone of  the  fork  ring  fits  into  a  widened  portion  of  the 
groove  on  the  bronze  ball  and  its  inner  corners  are 
chamfered  so  as  to  make  room  for  triangular  leather 
packings  in  the  groove  at  both  sides  of  the  ring.  Metal 
dust  clips  lined  with  leather  washers  can  be  secured  to 
the  bronze  ball  so  as  to  exclude  dust  from  the  joint. 

It  is  claimed  for  this  joint  that  it  has  more  bearing 
surface  and  more  angularity  and  is  much  lighter  than  a 
pin  joint  built  to  transmit  the  same  power.  We  under- 
stand that  this  joint  has  been  thoroughly  tested  out  and 
that  its  freedom  from  oil-throwing  has  been  demon- 
strated. 


A  new  all-metal  universal  job 
lubricant 


Carbureter  Tests  for  Fuel  Economy 

THE  fuel  economy  of  motor  cars,  which  can  be  af- 
fected by  adjustments  of  the  carbureter,  has  recently 
been  demonstrated  by  the  Royal  Automobile  Club.  Tests 
made  at  Brooklands  on  six  different  makes  of  car  showed 
that  by  merely  changing  to  smaller  carbureter  jets  an 
average  increase  of  mileage  of  22  per  cent,  was  obtained. 
The  average  loss  in  maximum  speed  was  only  two  miles 
per  hour,  and  the  average  extra  time  taken  to  climb  the 
test  hill  was  only  1  4-5  seconds.  It  is  proposed  to  organize 
a  competition  on  lines  similar  to  those  of  the  tests,  for 
which  some  prizes  are  being  offered  by  a  motor  car  paper. 


856 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


April  21,  1921 


The  Influence  of  Various  Fuels  on 
Engine  Performance 

Part  II 

In  this  instalment  of  the  report  upon  the  investigation  of  fuels,  detona- 
tion and  the  effect  thereon  of  combustion  chamber  design,  turbulence, 
speed  of  rotation,  temperature  and  pressure  are  discussed  at  length,  and 
measurements  of  the  value  of  a  fuel  in  terms  of  its  tendency  to  detonate 
are  tabulated  and  plotted  in  their  relation  to  other  important  factors. 

By  H.  R.  Ricardo* 


PREVIOUS  experience  had  indicated  very  clearly 
not  only  that  the  tendency  of  fuels  to  detonate 
was  probably  by  far  the  most  important  of  the 
factors  controlling  the  power  output  and  efficiency  of  an 
internal  combustion  engine  of  the  explosion  type,  but 
also  that  the  tendency  to  detonate  varied  widely  as  be- 
tween different  fuels,  and  was  likely  to  prove  much 
the  most  important  factor  in  determining  their  suita- 
bility or  otherwise  for  use  in  an  internal  combustion 
engine.  This  has  proved  to  be  the  case.  It  was,  of 
course,  common  knowledge  that  certain  brands  of  gaso- 
line detonated  more  readily  than  others,  that  commercial 
benzol  would  not  detonate  under  any  circumstances  in 
an  engine  of  normal  design,  and  that  the  addition  of 
benzol  to  gasoline  always  reduced  its  tendency  to  de- 
tonate. Beyond  this  little  was  definitely  known.  It  was 
decided,  therefore,  to  make  as  thorough  an  investigation 
as  possible  into  the  whole  phenomenon  of  detonation. 

Before  dealing  with  the  influence  of  the  nature  of  the 
fuel  upon  detonation  it  will  be  well  to  consider  first  the 
influence  of  detonation  itself  upon  the  performance  of 
an   engine. 

All  engines  using  volatile  liquid  fuels  operate  on  a 
cycle  in  which  a  combustible  mixture  of  fuel  and  air  is 
drawn  into  the  cylinder,  is  compressed,  ignited  and  then 
expanded  until  it  occupies  the  same  volume  as  before 
compression.  From  any  given  weight  of  mixture,  the 
power  output  and  efficiency  obtainable  depend  upon  the 
degree  of  expansion,  and  since,  in  this  cycle,  the  ratio 
of  compression  and  expansion  are  equal,  it  follows  that 
both  power  and  efficiency  are  dependent  upon  the  ratio  of 
compression.  Setting  aside  for  the  time  being  such 
questions  as  dissociation  at  high  temperatures,  change 
of  specific  heat  and  loss  of  heat  to  the  cylinder  walls,  all 
of  which  reduce  the  absolute  efficiency  obtainable,  but 
which  do  not  alter  materially  the  relationship  between 
compression  ratio  and  efficiency,  we  find  that  the  limit- 
ing theoretical  efficiency  is  as  given  by  the  formula 


E 


--or 


where  r  =  the  compression  ratio  and  y  the  ratio  between 
the  specific  heat  of  air  at  constant  pressure  and  at  con- 
stant volume. 


•From  a  preliminary  report  on  extensive  research  work  conducted 
by  the  author  and  other  prominent  British  Investigators  for  the 
Asiatic  Petroleum  Co.  and  published  In  The  Automobile  Etafine< 


Fig.  1  shows  the  relationship  between  efficiency  and 
compression  over  the  range  from  3.5:1  up  to  7.5:1  ac- 
cording to  this  formula,  which  is  known  as  the  air  stand- 
ard of  efficiency,  and  is  the  accepted  basis  of  compari- 
son. 

It  will  be  observed  that  the  air  standard  efficiency 
rises  rapidly  at  first  as  the  compression  ratio  is  in- 
creased, but  the  gain  in  efficiency  diminishes  consider- 
ably with  the  higher  compression  ratios.  It  is  doubtful 
whether,  but  for  exceptional  cases,  any  material  advan- 
tage would  be  obtained  from  the  use  of  a  compression 
ratio  higher  than  7:1,  on  account  of  the  relatively  small 
gain  in  efficiency  obtainable  thereby,  and  the  very  high 
maximum  pressures  involved.  To  withstand  these  high 
pressures  would  necessitate  a  considerable  increase  in 
the  cost  and  weight  of  the  engine,  and  an  increase  also 
in  the  internal  friction  due  to  the  heavier  reciprocating 
and  rotating  parts. 

The  compression  ratio  which  can  actually  be  em- 
ployed is  governed  in  practice  by  the  tendency  of  the 
working  fluid  to  detonate  under  the  high  pressure  and 
temperature  of  compression. 

The  phenomenon  of  detonation  appears  to  be  substan- 
tially as  follows.  When  a  mixture  of  hydrocarbon  vapor 
and  air  is  compressed  to  a  high  pressure  and  to  a  tem- 
perature approaching  that  of  its  self-ignition  tempera- 
ture and  then  ignited  from  any  one  point,  the  flame  at 
first  spreads  by  the  normal  process  of  combustion,  com- 
pressing before  it  the  unburnt  portion  of  the  charge. 
When  the  rise  in  temperature  of  the  unburnt  por- 
tion due  to  compression  by  the  burning  gases  exceeds 
the  rate  of  heat  dissipation  by  a  certain  margin,  spon- 
taneous ignition  of  the  former  takes  place,  and  an 
explosion  wave  is  set  up  which  strikes  the  walls  of  the 
cylinder  with  a  hammerlike  blow,  thus  causing  the  fa- 
miliar metallic  ring  known  as  "pinking"  or  "detonation." 
It  also  has  the  effect  of  compressing  and  still  further 
raising  the  temperature  of  the  portion  first  ignited,  and 
with  it  the  temperature  of  the  ignition  plugs  or  other 
partially  insulated  objects  in  their  immediate  vicinity. 
If  detonation  be  allowed  to  persist  it  will,  unless  it  be 
very  slight,  increase  in  severity  and  ultimately  raise 
the  temperature  of  the  igniter  points  to  such  a  degree 
as  to  cause  pre-ignition,  or  self-ignition  of  the  charge, 
during  compression  and  before  the  spark  has  passed; 
this  is  quite  a  distinct  phenomenon  and  must  not  be  con- 
fused with  detonation. 
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It  will  be  seen  that  detonation  depends  upon  the  nor- 
mal rate  of  burning  of  the  fuel,  and  occurs  only  when 
the  rate  of  spread  of  flame  is  appreciably  greater  than 
the  rate  at  which  the  unburnt  portion  can  get  rid  of 
its  heat.  It  is  dependent  also  to  a  lesser  degree  upon  a 
number  of  other  factors  which  will  be  considered  shortly. 

Before  proceeding  further,  it  is  well  to  point  out  that 
there  are  several  stages  of  detonation,  depending  upon 
how  far  the  normal  spread  of  combustion  has  extended 
throughout  the  mass  of  the  working  fluid  before  spon- 
taneous ignition  occurs.  Detonation,  in  its  incipient 
stages,  is  sometimes  very  difficult  to  detect,  because  it  is 
often  unaccompanied  by  any  audible  noise,  but  rather 
by  what  may  be  termed  harsh  running. 

The  following  very  interesting  and  instructive  experi- 
ment was  frequently  carried  out: 

A  fuel  was  selected  which,  in  the  variable  compres- 
sion engine,  was  known  to  detonate  with  a  compression 
ratio  of  say  5:1.  The  compression  was  set  at,  say,  4:1, 
and  the  engine  run  wide  open  at  a  constant  speed.  The 
compression  was  then  gradually  increased,  and  the  gen- 
eral running  and  behavior  of  the  engine  carefully 
watched.  As  the  compression  rose  gradually  from  4  to 
about  4.7:1,  the  power  output  would  rise  also,  approxi- 
mately in  proportion  to  the  air-cycle  efficiency,  and  the 


tion.  That  it  is  possible  to  defer  detonation  by  working 
between  these  very  narrow  limits  is  only  what  one  would 
be  led  to  expect  from  a  consideration  of  the  factors  con- 
trolling detonation.  This  condition  can  readily  be  dem- 
onstrated as  a  laboratory  experiment  on  a  single-cylin- 
der engine  equipped  with  very  delicate  adjustments,  and 
is  interesting  from  a  scientific  point  of  view,  but  it  can 
hardly  be  considered  to  be  applicable  in  practice. 

So  far  as  practical  considerations  are  concerned  the 
rate  of  burning  can  be  reduced,  and  at  the  same  time 
stable  conditions  of  running  can  be  maintained,  only  by 
working  on  the  rich  side  of  the  range.  Under  these  con- 
ditions, however,  the  power  output  and  economy  cease 
to  rise  with  increase  of  compression  because  the  time 
of  ignition  or  the  mixture  strength  is  no  longer  the  most 
favorable.  By  further  enriching  the  mixture  and  re- 
tarding the  ignition,  the  compression  can  be  increased 
to  as  high  as  5.4:1,  but,  of  course,  only  at  great  sacrifice 
of  economy.  The  m.e.p.  and  thermal  efficiency  curves 
obtained  from  such  a  test  are  shown  in  Fig.  2. 

It  will  be  observed  that,  although  the  first  indications 
of  detonation  occurred  with  a  compression  ratio  of  about 
4.75:1,  it  is  possible  by  suitable  adjustments  of  the  mix- 
ture strength  and  ignition  timing  to  raise  the  compres- 
sion to  as  high  as  5.4:1  without  allowing  the  detonation 
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Fig.  1— Relation  between  the  air 
cycle     standard     efficiency     and 
comjrression  ratio.      (Total  vol- 
ume -r-  clearance  volume) 


Fig.  2 — Variation  in  mean  effective  pres- 
sure and  thermal  efficiency  with  different 
compression  ratios  for  a  fuel  detonating 
normally  at  a  compression  of  5.0:1 


running  of  the  engine  generally  would  be  smooth  and 
silent,  with  very  little  vibration.  Between  4.7  and  4.8:1 
the  running  would  become  slightly  harsher;  from  4.8  to 
4.9:1  there  would  be  a  very  noticeable  increase  in  harsh- 
ness, accompanied  by  a  considerably  greater  volume  of 
noise  and  a  marked  increase  in  vibration,  while  at  5:1 
the  first  audible  signs  of  detonation  would  be  detected, 
though  they  would  be  apparent  only  when  ignition  was 
fully  advanced  and  the  mixture  strength  also  was  ad- 
justed to  give  maximum  possible  power. 

With  a  compression  ratio  of  5:1  the  engine  would  con- 
tinue to  run  developing  maximum  power  for  an  indefinite 
period,  but  pinking  slightly  all  the  time.  If  the  com- 
pression ratio  were  further  raised  to  about  5.1:1  and  the 
ignition  and  mixture  settings  unaltered,  detonation  would 
increase  in  severity  until,  after  about  5  or  10  minutes, 
pre-ignition  would  set  in,  and  the  power  would  fall  off. 
If,  however,  the  mixture  strength  were  increased  to 
give  a  slower  burning  mixture  or  the  ignition  timing 
retarded,  the  compression  could  be  raised  considerably 
higher,  even  to  as  high  as  5.25:1  without  any  perceptible 
detonation.  The  same  result  could  also  be  obtained  by 
reducing  the  mixture  strength,  though  freedom  from  de- 
tonation would  become  apparent  only  when  the  strength 
was  so  far  reduced  as  to  leave  very  little  range.  The 
total  available  range  of  mixture  strength  on  the  weak 
side  is  very  narrow  in  the  case  of  all  volatile  hydrocar- 
bon fuels,  so  narrow  indeed  that  to  attempt  to  escape 
detonation  by  working  entirely  on  the  weak  side  would 
be  completely  out  of  the  question  in  any  practical  multi- 
cylinder  engine  on  account  of  irregularities  in  distribu- 
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Fig.  3 — Variation  in  indicated 
m.e  p.  and  indicated  thermal  effi- 
ciency with  different  compression 
ratios  for  a  fuel  not  detonating  be- 
low a  ratio  of  7:1  (say  for  tolu- 
ene) in  the  variable  compression 
engine 


to  become  so  severe  as  to  set  up  preignition.  Although 
the  precise  compression  at  which  detonation  becomes 
serious  varies  with  different  mixture  strengths  or  igni- 
tion timing,  the  compression  at  which  it  develops  with 
the  most  efficient  mixture  strength  and  ignition  timing 
is  quite  clearly  defined,  and  that  to  within  very  narrow 
limits.  This  point,  namely,  the  compression  at  which  de- 
tonation first  becomes  audible  with  certain  definite  tem- 
perature conditions  and  with  both  the  ignition  and  mix- 
ture strength  adjusted  to  give  the  highest  efficiency,  is 
taken  hereafter  as  representing  the  highest  useful  com- 
pression ratio  for  any  fuel.  It  is  not  the  highest  com- 
pression which  can  be  employed,  but  the  highest  that  it 
is  worth  while  to  employ. 

It  is  necessary  to  emphasize  this  definition  because  it 
has  a  very  important  bearing  upon  what  follows,  and 
largely  explains  why  certain  fuels  or  mixtures  of  fuels 
appear  to  give  more  power  and  increased  efficiency  than 
others  in  the  same  engine. 

The  explanation  of  this  is  evident  enough.  Most  engines 
have  already  too  high  a  compression  to  enable  them  to 
run  efficiently  on  many  or  even  most  of  the  brands  of 
gasoline  now  on  the  market,  with  the  result  that  they 
have  to  operate  with  the  ignition  too  far  retarded,  and 
the  mixture  too  rich.  On  changing  over  to  another  fuel 
having  a  higher  detonation  point,  it  at  once  becomes 
possible  to  advance  the  ignition  timing  and  correct  the 
mixture  strength,  with  an  immediate  gain  both  in  power 
and   economy.     Had   the  same   two  brands   of  gasoline 
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been  tried  in  an  engine  with  a  lower  compression  ratio 
no  perceptible  difference  in  power  or  efficiency  would 
have  been  observed.  It  will  be  shown  later  that  when 
various  fuels  are  compared  at  a  compression  ratio  low 
enough  to  permit  of  the  most  efficient  mixture  strength 
and  ignition  timing  being  used  in  each  case,  the  efficiency 
is  substantially  the  same  on  all  fuels.  Likewise  it  will  be 
shown  that  so  long  as  the  liquid  fuel  is  completely  evapo- 
rated before  its  entry  to  the  cylinder,  the  power  output 
also  is  substantially  the  same  for  any  fuel. 

Before   dealing  with  the  effect   of  the   composition   of 
the  fuel  upon  its  tendency  to  detonate  it  will  be  well  to 
consider  first  certain  other  factors  which  influence  de- 
tonation. 
Factors  Which  Influence  Detonation 

(1)  The  design  of  the  combustion  chamber  and  the 
position  of  the  ignition  plug  have  a  very  important  in- 
fluence. The  more  compact  the  combustion  chamber, 
and  the  more  central  the  position  of  the  igniter,  the  less 
will  be  the  tendency  to  detonate.  For  it  is  clear  that 
with  a  compact  combustion  chamber  there  is  less  danger 
of  any  unburnt  portion  of  the  gas  becoming  stagnant  and 
therefore  unable  to  give  up  its  heat  at  a  greater  rate 
than  it  is  generated  by  compression  due  to  the  burning 
portion  of  the  working  fluid.  Again,  it  is  clear  that  the 
ignition  plug  should  be  as  nearly  as  possible  in  the  cen- 
ter of  the  combustion  space,  in  order  to  reduce  as  far  as 
possible  the  distance  the  flame  has  to  travel.  With  the 
exception  of  sleeve-valve  engines,  it  is  usually  imprac- 
ticable to  place  the  ignition  plug  in  the  center  of  the 
combustion  space,  and  the  question  therefore  arises  as 
to  the  best  position  for  it.  Consideration  will  show  that 
if  the  gases  must  be  ignited  from  one  side  of  the  com- 
bustion chamber,  the  ignition  plug  should  be  placed  on 
the  hottest  side,  that  is  to  say,  on  the  side  nearest  the 
exhaust  valve,  so  that  the  unburnt  gases  are  compressed 
against  the  coolest  surfaces,  and  can  therefore  get  rid 
of  their  heat  the  more  rapidly.  When  the  ignition  plug 
cannot  be  fitted  centrally  in  the  head  it  is  clearly  prefer- 
able to  provide  two  plugs  at  opposite  sides  so  that  the 
spread  of  flame  takes  place  from  two  opposite  points  and 
has  only  about  half  the  distance  to  travel.  The  use  of 
two  plugs  is,  however,  of  little  value  unless  the  time  of 
passage  of  the  spark  across  both  is  perfectly  synchron- 
ized. 

(2)  Turbulence. — The  greater  the  degree  of  turbu- 
lence within  the  combustion  chamber  the  better,  since 
turbulence  tends  to  spread  and  distribute  the  flame  uni- 
formly throughout  the  working  fluid  and  so  reduces  the 
danger  of  portions  of  it  being  entrapped  and  detonated. 
From  the  point  of  view  of  detonation  the  worst  possible 
condition  is  reached  when  the  exhaust  valve  is  fitted  in  a 
side  pocket  in  which  the  mixture  may  become  more  or 
less  stagnant,  and  the  igniter  fitted  at  the  opposite  side 
of  the  combustion  chamber.  In  such  a  design  (and  it  is 
not  an  uncommon  one)  a  portion  of  the  working  fluid 
will  be  entrapped  in  a  position  ideal  for  detonation 
where  the  bulk  of  the  surface  to  which  it  can  impart  its 
heat  is  made  up  of  a  hot  exhaust  valve  head  and,  gen- 
erally, an  uncooled  plug  for  the  removal  of  the  valve. 
Under  these  conditions,  detonation  will  occur  very  read- 
ily, but  it  may  not  so  readily  develop  into  pre-ignition, 
because  the  sparking  plug  may  have  very  good  facilities 
for  getting  rid  of  its  heat,  and  the  points  are  not  so  read- 
ily overheated  by  the  return  wave. 

(3)  Speed  of  rotation.- — It  is,  of  course,  common  knowl- 
edge that  the  tendency  to  detonate  varies  with  the  speed 
of  rotation,  and  indeed  this  is  only  what  might  be  ex- 
pected, for  the  lower  the  speed,  the  lower  the  turbulence. 
As  the  speed  is  reduced  not  only  is  the  velocity  of  en- 


trance reduced  in  the  same  proportion,  but  the  time  dur- 
ing which  turbulence  may  die  down  is  correspondingly 
prolonged.  Again,  although  the  mean  temperature  of 
the  working  fluid  at  the  end  of  the  compression  is,  no 
doubt,  somewhat  lower  at  low  speeds,  yet  the  tempera- 
ture of  the  surface  of  the  combustion  chamber  necessar- 
ily varies  considerably,  and  this,  coupled  with  the  lack 
of  turbulence,  results  in  the  formation  of  local  zones  of 
gas,  in  the  neighborhood  of  the  exhaust  valve  for  ex- 
ample, of  much  higher  temperature  than  the  average, 
and  which  may  in  fact  attain  a  temperature  approaching 
very  nearly  to  the  self-ignition  temperature  of  the  fuel. 
The  existence  of  these  hot  zones  coupled  with  a  condi- 
tion of  general  stagnation  naturally  predisposes  the  very 
conditions  favorable  to  the  development  of  detonation. 

(4)  Effect  of  temperature  upon  detonation.  Since  de- 
tonation is  brought  about  by  the  compression  of  some 
portion  of  the  working  fluid  to  a  temperature  in  excess 
of  its  self-ignition  temperature,  it  follows  that  for  any 
given  normal  rate  of  burning,  the  higher  the  tempera- 
ture of  the  working  fluid  the  greater  will  be  its  tendency 
to  detonate,  since  the  rise  of  temperature  required  to  pro- 
duce spontaneous  combustion  is  correspondingly  less. 

(5)  Effect  of  pressure  upon  detonation.  Apart  from 
the  composition  of  the  fuel,  the  pressure  of  compression 
appears  to  be  by  far  the  most  important  factor  control- 
ing  detonation.  It  appears  that  the  normal  rate  of  flame 
propagation  prior  to  the  formation  of  an  explosion  wave 
bears  some  direct  relation  to  the  pressure  of  the  gases, 
the  explanation  presumably  being  that  under  high  pres- 
sure the  fuel  and  air  are  in  more  intimate  contact,  and 
therefore  each  particle  of  fuel  can  the  more  readily  find 
the  oxygen  necessary  for  its  combustion.  It  will  be 
shown  later  that  the  pressure  of  compression  was  found 
to  play  relatively  a  considerably  more  important  part 
than  the  temperature  of  the  gases  at  the  end  of  the  com- 
pression. 

Use  of  Supercharging  Engine 

For  the  investigations  into  the  relationship  between 
the  composition  of  the  fuel  and  the  tendency  to  detona- 
tion both  the  research  engines  referred  to  previously 
were  employed.  In  this  connection  the  supercharging 
engine  working  with  a  stratified  charge  proved  particu- 
larly valuable.  This  engine  was,  for  the  purpose  of  these 
tests,  fitted  with  a  piston  giving  a  normal  compression 
ratio  of  5.18:1,  corresponding  to  a  compression  pressure 
of  116  lb.  per  sq.  in.  gage.  When  desired,  additional 
air,  compressed  below  the  piston,  could  be  admitted  to 
the  cylinder  after  the  completion  of  the  suction  stroke 
through  ports  cut  near  the  bottom  of  the  cylinder  barrel, 
thus  raising  the  compression  pressure  to  approximately 
155  lb.  per  sq.  in.  Before  entering  the  cylinders,  the  air 
— compressed  to  a  pressure  of  9  lb.  per  sq.  in. — is  forced 
to  pass  through  an  intercooler  by  means  of  which  it  is 
cooled  to  a  temperature  approximating  that  of  the  cylin- 
der contents.  It  will  be  seen,  therefore,  that  when  the 
supercharge  is  admitted  by  opening  the  ports  in  the  cyl- 
inder wall,  the  pressure  of  compression  is  raised  by  ap- 
proximately 35  per  cent,  but,  since  the  ratio  of  compres- 
sion is  unaltered,  the  temperature  is  unchanged.  By  this 
means,  therefore,  it  became  possible  to  raise  the  com- 
pression pressure  without  raising  appreciably  its  tem- 
perature. 

By  admitting  the  air  supercharge  through  ports  near 
the  bottom  of  the  cylinder  and  by  suitable  formation  of 
the  ports  and  the  head  of  the  piston,  it  was  found  possi- 
ble so  to  separate  the  active  working  fluid  and  the  air 
that  they  did  not  completely  mix  during  the  compression 
stroke,  and  by  this  means  the  presence  of  a  consider- 
able excess  of  air  over  that  required  for  complete  com- 
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bustion  could  always  be  assured,  thus  permitting  what 
is  not  obtainable  in  an  ordinary  engine,  namely,  a  very 
wide  range  of  mixture  strength  over  which  combustion 
was  complete.  In  the  supercharging  engine,  therefore, 
two  variables,  always  present  in  any  normal  type  of 
engine,  were  almost  eliminated,  namely,  the  temperature 
of  compression  and  the  mixture  strength.  Thanks  to 
the  absence  of  these  two  variable  factors  it  was  found 
possible  to  arrive  at  the  detonation  point  of  any  fuel  not 
only  very  quickly  but  also  with  a  very  high  degree  of 
accuracy. 

To  attempt  to  analyze  fully  the  process  of  combustion 
in  such  an  engine  is  beyond  the  scope  of  this  report, 
but  it  is  sufficient  to  state  that  this  method  afforded  a 
means  of  comparing  the  detonation  points  of  various 
fuels  under  strictly  comparable  conditions,  with  great 
readiness  and  fair  precision.  It  is,  however,  open  to  the 
obvious  objection  that  it  does  not  afford  any  means  of 
expressing  the  detonation  point  in  terms  of  compression 
ratio,  which,  of  course,  is  the  practical  issue;  this  de- 
ficiency was,  however,  met  by  means  of  check  tests  in 
the  variable  compression  engine. 
Use  of  Variable  Compression  Engine 

In  the  case  of  the  variable  compression  engine,  the 
actual  compression  ratio  at  which  detonation  first  be- 
came apparent  could  be  found  by  gradually  raising  the 
compression.  Since,  however,  the  tendency  to  detonate 
depends  largely  upon  the  mixture  strength,  it  was  al- 
ways necessary  to  insure,  by  making  fuel  consumption 
tests,  that  the  correct  mixture  had  been  found,  and  in 
view  of  the  fact  that  for  every  fuel  tested  a  different 
carbureter  adjustment  had  to  be  found,  it  will  readily 
be  realized  that  the  detonation  point  could  not  be  de- 
termined so  quickly  or  with  quite  such  precision  as  in 
the  supercharging  engine.  Also  in  the  variable  com- 
pression engine,  probably  owing  to  its  more  rigid  con- 
struction, detonation  was  less  easily  detected. 

The  procedure  adopted  in  nearly  every  case  was  first 
to  test  each  fuel  against  the  standard  fuel  in  the  super- 
charging engine,  and  so  determine  its  detonation  point 
in  relation  to  that  of  the  standard,  the  detonation  point 
as  found  on  this  engine  being  expressed  in  terms  of  the 
indicated  mean  pressure  at  which  detonation  became  ap- 
parent. The  same  samples  were  then  tested  in  the 
variable  compression  engine  and  a  definite  relationship 
established  between  the  mean  pressure  at  which  detona- 
tion occurred  in  the  supercharging  engine,  and  the  cor- 
responding compression  ratio  in  the  variable  compres- 
sion engine.  With  one  or  two  notable  exceptions  the  re- 
sults tallied  reasonably  closely,  so  that  once  the  relative 
detonation  point  of  any  fuel  had  been  determined  in  the 
supercharging  engine,  the  highest  useful  compression 
ratio  for  that  fuel  could  be  predicted  fairly  closely. 
There  were,  however,  one  or  two  exceptions  to  this  rule, 
and  in  the  case  of  these  exceptions  it  must  be  assumed 
that  the  relative  influence  of  temperature  and  pressure 
upon  the  tendency  to  detonate  differed  from  that  of  the 
majority. 

In  view  of  the  influence  both  of  speed  of  rotation  and 
of  temperature  upon  the  tendency  to  detonate,  great  care 
was  taken  to  insure  that  the  same  temperature  condi- 
tions prevailed  in  both  engines  and  that  the  speed  of  ro- 
tation was  always  the  same. 

In  all,  many  hundreds  of  tests  of  the  nature  described 
above  were  carried  out.  Not  only  were  samples  of  prac- 
tically all  the  brands  of  commercial  gasoline  and  benzol 
tested,  but  also  nearly  pure  samples  of  several  mem- 
bers of  each  of  the  series  comprised  in  gasoline,  includ- 
ing various  sulphur  compounds,  also  alcohol,  acetone, 
acetylene,  ether,  etc.,  were  investigated. 


Effect  of  Fuel  on  Detonation 

In  the  case  of  ethyl-alcohol,  acetone,  toluene  and 
xylene,  it  was  found  quite  impossible  to  induce  detona- 
tion under  any  circumstances  in  either  engine.  The 
relative  detonation  point,  however,  of  these  fuels  could 
be  determined  by  preparing  mixtures  of  each  of  them 
with  the  standard  aromatic  free  gasoline  or  with  hexane. 
It  was  found  that,  in  all  cases,  the  detonation  point  of 
such  mixtures  followed  a  straight  line  law  when  the 
mixture  was  apportioned  by  weight  and  not  by  volume: 
that  is  to  say,  the  addition  of  40  per  cent  by  weight  of, 
say,  toluene  to  hexane  would  raise  the  detonation  point 
exactly  four  times  as  much  as  the  addition  of  10  per 
cent.  One  interesting  point  was  repeatedly  observed. 
When  benzol  and  certain  other  fuels  also  were  tested 
alone  in  the  variable  compression  engine  and  attempts 
made  to  induce  detonation  by  raising  the  compression, 
occasional  pre-ignition  would  occur  when  the  compres- 
sion ratio  exceeded  7:1  these  pre-ignitions  being  denoted 
by  a  dull  thud  and  an  immediate  drop  in  speed  and 
power.  It  would  appear,  therefore,  that  such  fuels  when 
used  pure,  pre-ignite  without  preliminary  detonation, 
but  the  addition  of  a  comparatively  small  proportion  of 
paraffins  would  induce  preliminary  detonation  at  high 
compression  ratios.  The  same  applies  also  to  the  naph- 
thenes,  methyl  alcohol,  methylated  spirits  and  one  or 
two  others. 

Table  III  gives  the  detonation  point  as  found  in  both 
the  variable  compression  and  supercharging  engines. 

In  Fig.  3  is  shown  the  variation  in  mean  pressure  and 
efficiency  with  compression  ratio  as  found  by  actual  ex- 
periments on  the  variable  compression  engine.  These 
curves  represent  the  mean  of  a  great  number  of  tests 
carried  out  on  a  large  number  of  different  fuels,  and 

Table    III — Effect    of    Compression    on 
Detonation 


"B" 


"G" 


Aromatic  free  gasoline. 

gasoline 

gasoline 

gasoline  .  . , 

gasoline 

gasoline 

gasoline 

gasoline 

gasoline 

Heavy   aromatics 

Kerosene    

Paraffin  Sfrii  s 
Hexane,    80%    

I  lept; I  pun    I 

Aromatio  Series 

Benzol,   98%    

Toluene,  99%    

Xylene,   91%   

Ntiiihiln  ne  Si 

Cyclohexane,  90% 

Hexahydrotohn  n.\  7s':. 
Hexahydroxylene,   60% 

define  Series 
'  !l  acki  <l   spirit.   53%  .  .  . 

Alcohol  QrottQ 

Ethyl   alcohol.    98%. . . 

Methyl  alcohol  (purified 

wood   naphtha)    .... 

Methylated     spirits.  .  .  . 

Acetone     

Ethi  i     

i/'  •  -  llaneous 
Carbon  disulph 


Specific 
Gravity 

at  15  '  ('. 
(59°  F.) 

0.718 

0.782 

0.723 

n.727 

0.760 

0.719 

0.704 

0.750 

0.767 

0.885 

0.S13 


0.884 

(I  s  71. 
0.862 

0.786 
0.780 
0.744 


0.829 
0.821 
0.798 
0.735 

1.270 


« lomp. 
Ratio 

4.85 

6.0 

5.7 

5.25 


Lb 


B  C 

In    Variable    Compres- 
on  Engine.    Compres- 
on  at  Which  Detona- 
on     Occurred     with 
Most  Economical   Mix- 
ture and  Ignition 
Timing 

Comp. 

Pressure 

per  Sq. 

In.  (Gage) 

105.5 

i  is.;, 

133.5 

118.0 

121.5 

100.5 

111.5 

96.0 

140.5 

163.5 

86.0 


179.0* 
>183.0 
>183.0 

10    i« 
136.5 

Hl7. a 


>7.5  >204.0 

5.2*  116. 5* 

6.5*  L63    ■• 

>7.0  >1S3.0 
(2.95) 


(5.4) 


(123.0) 


In    Super- 
charging 
Engine 
Ind.  Mean 
Pressure  at 

Which 

I  irliiiialniii 

Occurred 

Lbs.  per  Sq. 

In.    (Gage) 

120.0 
144.0 

133.0 
129.0 
129.5 
117.0 
125.0 
115.0 
137  ii 


ND 

NO 
ND 

I  is  II 
1  in. ii 
121.5 


ND 
(134.0) 


\ ,,/,  ,v — *  Denotes  that  the  value  given  for  compression  could  no! 
be  exceeded  owing  to  prelgnltion  occurring  before  audible  detonation. 

(  )  Whero  values  are  given  in  parentheses  th<  are  arrived  at  by 
extrapolation  of  the  curves  obtained  from  tests  made  with  mixtures 
<.i  these  fii"ls  wiih  aromatic  free  gasoline. 

Nil    Signifies  that    there    was    no    .1.  lunation    up    t"    the    llmll    "I    pre 

sure  obtainable  In  tin'  supercharging  engine. 
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Fifl.   4 — Relation   between   toluene   value 
and    compression    ratio    in    the    variable 
compression   engine 
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Fig.  6 — Relation  between  tol- 
uene value  and  indicated 
mean  effective  pressure  in 
variable  compression  engine 


since  in  no  case  did  the  results  vary  by  more  than  1 
per  cent,  the  accuracy  of  the  mean  result  may  be  ac- 
cepted as  being  of  a  high  order.  It  is  very  important  to 
note  that  the  relationship  between  power  output  (ex- 
pressed in  terms  of  indicated  mean  pressure),  and  of 
economy  (expressed  in  .terms  of  indicated  thermal  effi- 
ciency), and  compression  ratio  was  found  to  be  the  same 
for  all  fuels.  Examination  of  these  results  will  reveal 
that  the-  inter-relationship  between  power  output  and 
thermal  efficiency  varies  at  different  compressions.  This 
can  be  partially,  but  not,  in  the  writer's  opinion,  wholly, 
explained  by  certain  investigations  which  will  be  dealt 
with  later  on. 

In  Table  IV  are  given  the  efficiency  and  power  output 


obtainable  from  many  different  relatively  pure  samples, 
and  a  .number  also  of  composite  fuels,  comprising 
representative  samples  of  most  of  the  brands  of  gaso- 
line now  on  the  market.  As  already  explained,  it 
is  improbable  if-  it  will  ever  be  worth  while  to  em- 
ploy a  compression  ratio  in  excess  of  7:1,  and 
the  efficiency  corresponding  to  this  compression  ratio 
has  been  taken  as  100.  It  is  well  to  bear  in  mind,  how- 
ever, that  toluene,  xylene,  alcohol  and  one  or  two 
others  will,  in  fact,  withstand  a  considerably  higher 
compression  without  detonation.  Prior  to  the  investiga- 
tions on  ethyl  alcohol,  and  the  members  of  its  group,  the 
highest  detonation  point  observed  was  that  of  toluene, 
and   it   was   therefore   decided,   for  the   sake   of   conve- 


Table  IV- 


-Relative  Merit  of  Various  Fuels  in  Respect  to  Power  and  Thermal 

Efficiency 


D 


E 


Ind.  Mean  Pres-  Relative  Ind. 

Relative  Thermal  sure  at  Highest  M.E.P.  I  the 

Highest   Useful  Ind.  Thermal  Efficiency  (Effi-  Useful  Compres-  I. M.E.P.  of  147 

Specific                     Compression  Efficiency  at  ciency  of  37.5%  sion  with  Heat  Lbs.  per  Sq.  In. 

Fuel                               ?y}lX                          Ratio.  Highest  Useful  at  Compression  Input  to  Car-  Obtained  with 

^1d    c-                  Total  Volume  Compression.  Ratio  of  7  :1  Is  bureter  of  65  Toluene  at  7:1 

*a9         '              „. 7T~, Percent  Taken  as  =  100).  B.tu.'s  per  Min.  Compression  Is 

Clearance  Volume  Per  Cent  Lbs.  per  Sq  In.  Taken  as  =  100). 

Gage  Per  Cent 

Aromatic  free  gasoline     0.718                              4.85  31.4  83.7  130.0  88.4 

"A"    gasoline 0.782                                6.0  34.9  93.0  140.1  95.3 

"B"   gasoline 0.723                                5.7  34.1  91.0  137.5  93.5 

"C"    gasoline 0.727                                5.25  32.5  86.7  133.9  91.0 

"D"    gasoline 0.760                                5.35  33.1  88.3  134.9  91.7 

"E"   gasoline 0.719                                4.7  30.7  81.8  128.6  87.5 

"F"   gasoline 0.704                                5.05  32.1  85.6  132.7  90.2 

"G"    gasoline 0.750                                4.55  30.2  80.5  127.4  86.6 

"H"  gasoline 0.767                                5.9  34.6  92.2  139.5  94.8 

Heavy    aromatics    ....      0.8S5                                6.5  ...  ...  142.6  96.9 

Kerosene    0.813                                4.2  ...  ...  123.0  83.6 

Paraffin  Series 

Hexar.e,     80%     0.685  5.1  32.4  86.4  133.1  90.S 

Heptane    (pure)     0.691  3.75  26.7  71.2  119.0  81. • 

Aromatics  Series 

Benzol.   98%    0.884  6.9  37.2  99.2  146.5  99. « 

Toluene,   99' 0.870  7.0  37.5  100.0  147.0  100.0 

Xylene.    91%     0.862  7.0  37.3  99.5  146.8  99.9 

Naphthene  Series 

Cyclohexane    0.786  5.9  34.9  93.0  139.2  94.6 

Hexahydrotoluene 0.780  5  8  34.3  91.5  137.9  93.7 

Hexahydroxylene     0.744  4.9*  31.5  84.0  130.0  88.4 

Olefine  Series 
Cracked  spirit,   53%..  .      0.757  5.55  33.9  90.4  136.0  92.5 

A  l<- oh ul  Group 
Ethyl    alcohol,    98%...      0.798  7.5  40.4  107.9  156.5  106.4 

Methyl  alcohol  (purified 

wood   naphtha)    0.S29  5.2  tpprox.  93.3  146.6  99.6 

Methylated     spirits 0.821  6.5  .ippros.  102.7  155.5  105.8 

Ether  0.735  (2.95)  (19.5)  52.0  (116.5)  79.2 

Notes. — •  The  sample  of  hexahydroxylene  was  very  impure,  namely,  not  more  than  60  per  cent. 

(  )  The  values  for  ether  are  deduced  from  tests  made  with  a  mixture  containing  50  per  cent  by  volume  of  ether  and  50  per  cent 
of   aromatic   free   gasoline,   since   the    detonation   point  of   ether   alone   was  below  and  beyond   the  range   of  the   apparatus 

CoJu>nn  C  shows  the   indicated  thermal  efficiency  ac  I  ed    when    each    of    the    fuels    named    was    tested    in    the    variable 

compression  engine.  The  efficiencies  given  In  this  and  other  columns  stating  efficiencies  are  based  on  the  assumption  that  the 
available  energy  of  each  fuel  is  equal  to  its  lower  calorific  value  plus  Its  latent  heat  of  evaporation.  Justification  for  this  assumption 
will  be  dealt  with  later.     Calorific  values  and  latent  heals   for  the  fuels  named  here  are  shown  in  Table  II. 

Column  D  shows  the  relation  between  the  indicated  thermal  efficiency  actually  observed  (as  shown  in  column  C)  and  that 
which  was  obtained  In  the  same  engine  at  a  compression  ratio  of  7:1  when  using  toluene,  i.e.,  37.5  per  cent  is  taken  as  =    100. 

Column  F  gives  the  ratio  between  the  Indicated  mean  effective  pressure  actually  observed  (as  shown  in  column  E)  and  that 
obtained    with    a   compression    ratio   of   7:1    and    using  toluene    as    the  fuel,  i.e..  147  is  taken  as  =r  100. 

Coluvins  D  and  F  therefore  give,  respectively,  relative  figures  of  merit  for  thermal  efficiency  and  power  output  obtainable  for 
each  of  the  samples  named. 
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nience,  to  express  the  tendency  of  fuels  to  detonate  in 
terms  of  their  equivalent  toluene  content.  This  value 
will  in  future  be  termed  the  "toluene  value"  of  the  fuel. 

With  the  exception  of  alcohol  and  the  members  of  its 
group,  the  efficiency  obtainable  with  all  fuels  appears 
to  be  the  same  at  the  same  compression  ratio  to  within 
less  than  ±  0.5  per  cent.  Since  the  toluene  value  de- 
fines the  compression  ratio  which  can  be  used,  it  forms  a 
definite  and  precise  measure  of  the  efficiency  obtainable 
from  any  fuel  when  used  at  its  most  efficient  compres- 
sion ratio.  The  curve,  Fig.  4,  shows  the  observed  rela- 
tionship between  toluene  value  and  compression  ratio, 
and  Fig.  5  the  observed  relationship  between  toluene 
value  and  efficiency,  while  Fig.  6  shows  the  relationship 
between  toluene  value  and  indicated  mean  effective  pres- 
sure or  power  output.  The  curves  shown  in  Figs.  4  and 
5  are  strictly  applicable  to  all  fuels  outside  the  alcohol 
group,  and  with  but  very  slight  amendment  to  that  group 
also.  The  relationship  between  toluene  value  and  indi- 
cated mean  pressure  assumes  that  all  fuels  have  the 
same  total  internal  energy  per  unit  volume  of  mixture, 
which  is  very  nearly,  but  not  strictly,  true.  This  sub- 
ject will,  however,  be  dealt  with   when   discussing  the 


maximum  power  output  obtainable  from  different  fuels. 

Table  V  gives  the  toluene  value  for  a  large  number 
of  different  samples  and  composite  fuels.  Reference  to 
this  table  will  show  that,  of  the  aromatic  group,  benzol 
is  markedly  inferior  to  toluene  in  checking  detonation, 
while  xylene  occupies  a  position  intermediate  between 
the  two.  Ethyl  alcohol  is  by  far  the  most  effective  of 
all.  With  the  exception  of  ether  and  acetylene,  the 
members  of  the  paraffin  series  are  the  worst,  and,  gener- 
ally speaking,  their  tendency  to  detonate  increases  with 
increase  of  molecular  weight.  In  the  estimates  of 
toluene  values,  the  standard  aromatic  free  gasoline  is 
taken  as  zero,  and  toluene  as  100  per  cent. 

It  would  possibly  have  been  better  to  have  selected 
either  a  pure  paraffin  fraction  or  a  range  of  pure  paraf- 
fins as  a  zero  standard,  but  neither  of  these  was  pro- 
curable either  in  sufficient  quantity  or  of  a  sufficient  de- 
gree of  purity  for  the  purpose.  It  must  be  borne  in 
mind  when  making  comparisons  that,  although  the  aro- 
matic free  gasoline  contains  less  than  2  per  cent  of  aro- 
matics,  it  does,  nevertheless,  contain  a  substantial  pro- 
portion— about  35  per  cent — of  naphthenes,  and  that 
these  have  a  positive  toluene  value  of  about  25  per  cent. 


Table  V— Toluene  Value  of  Various  Fuels** 


c 


D 


E 


P 


H 


Highest  Useful  Mean  Effective 

_  _             ...  Compression  in  Variable  Pressure  in 

Specific  Approximate  Composition  Compression  Engine  Supercharging 

Fuel                                   Gravity  Paraffins     Aromatics  Naphthenes  Ratio  Engine  at 

at  15°  C.  Percent      Per  Gent       Per  Cent  Pressure  Toluene  Detonation  Tolnene 

(59°  F.)  byWt.           byWt.           by  Wt.  Total  Vol.        (Lbs.  per  Sq.  Value  Point  (Lbs.  per  Value 

Clearance         In.  Gage)  Per  Cent  Sq.  In.  Gage)  Per  Cent 

Aromatic  free  gasoline....      0.718  63.0                   1.7                 35.0  4.85                   105.5  0.0  120.0  0.0 

"A"    gasoline    0.782  26.0                 39.0                35.0  6.0                     148.5  3S.0  144.0  33.0 

"B"    gasoline    0.723  62.0                 14.9                23.0  5.7                     133.5  28.0  133.0  18.0 

"C"    gasoline     0.727  61.0                   8.5                30.5  5.25                   118.0  13.5  129.0  13.0 

"D"    gasoline    0.760  38.0                 14.6                47.0  5.35                   121.5  16.5  129.5  14.0 

"E"    gasoline    0.719  68.0                11.3                20.0  4.7                     100.5  —  5.0  117.0  —  4.5 

"F"    gasoline    0.704  80.0                   4.3                15.2  5.05                   111.5  6.5  125  0  7.5 

"G"    gasoline    0.750  ...                   7.5                  ...  4.55                     96.0  — 10.0  115.0  —  7.5 

"H"   gasoline    0.767  10.0                   4.8                85.0  5.9                     140.5  35.0  137.0  24.0 

Heavy  aromatics 0.885  ...                 71.5                  ...  6.5                     163.5  55.0  .... 

Kerosene    0.813  ...                   ...  4.2                       86.0  — 22.0  .... 

Paraffin  Series 

Hexane    (80%)    0.685  77.0  2  7                 20.0  app           5.1                     113.5                     8.0                   124.5                     7.* 

Heptane    (pure)     0.691  100.0  to  within            ...                   3.75                     72.0              — 37.0                    .... 

0.2% 

Aromatic  Series 

Benzol    (98%)    0.884  negligible  98              negligible            6.9*                   179.0                  (67)                     ND                  (66) 

Toluene    (99%)    0.870  negligible  99              negligible        >7.0                 >183.0                 100.0                     ND                 100.0 

Xylene    (91%)    0.862  5  91                      4                 >7.0                 >183.0                  (85)                     ND                  (82) 

Naphthenes   8< 

Cyclohexane    (93%)    0.786  ...                   4.6  93.0  5  9'  140.5  35.0  14S.0SS  38. OSS 

Hexahydrotoluene    (78%)..  0.780  10.0  78.0  5.8  136.5  31.5  140.0  28.0 

Hexahydroxylene     (60%)..  0.744  ...  60.0  4.9  107.0  1.5  121.5                     2.S 

Paraf.  and 

Olefine  Series  defines  Naphth. 

Cracked   spirit 0.757  53.0                 10.0                37.0                  5.55                   128.0                   23.5                    .... 

Alcohol  Qroup  Water 

Ethyl   alcohol    0.798  1.6                  ...                  ...              >7  5                 >204.0              >S8.0                      ND               (120) 

Methyl      alcohol      (purified 

wood   naphtha)    0.829                     (Not  fullv  determined)                     5.2*                   116.5                    ...                     

Methylated    spirits    0.821             6  approx.           ...                  ...                   6.5*                   163.5                    ...                     

Acetone    0.798  0.5                  ...                  ...              >7.0                >1S3.0              >72.0                      ND                 (79) 

Aromatic 
Miscellaneous                                                                                        free  by  vol. 
Ether  50%  with  A.F.  gaso- 
line       0.727  2.5  approx,  ...  50.0  3  9  77.0  — 32.0  

Ether    0.735  5.0  approx.  ...  ...  (2.95)  (47.5)  ( — 64) 

Carbon    disulph.    50%    and 

A.F.   gasoline    0.994  ...  ...  50.0  5.15«  115.0  ...  ••; 

Carbon  disulph 1.270  ...  (5.4)  (123.0)  (18)  (134)  (20) 

Notet. — ••  The  toluene  value  of  a  fuel  bears  a  definite  straight  line  relation  to  the  maximum  compression   rati.,  that   can  be  used 
without  detonation     The  author  .    I  scale  of  values  (as  will  be  seen  by  reference  to  Fig.    I)  bj   arbitrarily   assuming  t 

standard  aromatic  free  gasoline  used  as   the  ba  .rison    has  zero  toluene    value   and  that  toluene  has    1""   i»'i'  •;"'    "'  """" 

value^      The   standard   gasoline  can   be   used   without   detonation   when  a  maximum  compression  ratio  of  4.85  is  employed  while  toluene 

can  be   used    with   a  maximum   ratio  of  7.8.      If   these   values   be   plotted  ....        ■  1 "I'1  "    ! 

values  per  cent  as  ai  el  a  ind  the  points  be  joined  by  a  straight  line  continued  to  the  left  of  the  zero  toluene  ordinate,  as  is 
done  in  Fig.  4  the  toluene  value  Is  easily  read  off  when  the  maximum  useful  compression  ratio  is  known  Ulan  the  compression 
ratio   is   less   than   4.85   the   tolucn-  ,iiv.      Thus    ih.     t..lu.-i..-    value  ""'''    ;'*    :">    mllex   of  susceptibility 

Fi,it<',  °"'     The   hlgher   the   toluene  value,   the  higher  the  compression  ratio  that  can  be  used  without  detonation  and  vice  versa.— 

'Where  this  mark  appears  it  Indicates  that  the  value  given  could  not  be  exceeded  due  to  prelgnition   Intervening  before   audible 
aetonatlon. 

,u*J,  }   w*Bre  toluene  values  and  highest  compressions  are  bracketed  thus  It  Indicates  that  the  values  could  not  be  arrived  a 
direct    results   owing   to   the    detonation    point  being   beyond    the    range  of  the  apparatus.     In  such  cases  the  values  given  are   derived 
from   extrapolation   of  the  curves    (which   are   practically    straight    lines)   obtained  from  mixtures  with  aromatic   free   gasoline. 

ND   Indicates  that  ,    ,1.  ,,  ,„ation   up  to  the  llmft  of    mean   effective  pressure   obtainable   with    full    supcrch  an 

S3    Cyclohexane   did   not   behave   normally   in   the   supercharging   engine.      In    the    case    of   the    other    samples    ot    napl 
toluene  values  arrived  at  from  the  variable  compression  engine  exceeded  those  from  detonal iste   made  in  the  supercharger. 

All   the  naphthenes,   however,    were   alike   In   that    there    was  a   greater  tendency   to  preignllion    than    with    the   B,ron 
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If  a  fuel  consisting  of  a  similar  range  of  paraffins  only 
had  been  selected  as  forming  a  datum  line,  then  the 
aromatic  free  gasoline  would  have  a  positive  toluene  value 
of  about  10  per  cent.  The  standard  aromatic  free  gaso- 
line was  selected  because  it  was  available  in  very  large 
quantities,  and,  the  whole  bulk  of  it  having  been  pre- 
pared at  one  operation,  its  consistency  could  be  relied 
upon  as  being  uniform — a  very  important  factor  in  the 
case  of  a  fuel  used  throughout  as  a  standard  basis  for 
comparison. 

Ether  and  acetylene  and  the  heavier  paraffins  have, 
therefore,  minus  values,  while  hexane  (a  very  light 
paraffin)  has  a  very  slightly  positive  value.  In  the  case 
of  the  paraffin  series  it  was  found  difficult  to  determine 
the  detonation  point  of  the  heavier  members  of  the 
group,  partly  because  these  could  not  be  isolated  in  suffi- 
cient quantities  or  of  a  sufficient  degree  of  purity  for 
the  purpose,  and  partly  because  a  considerable  amount 
of  heat  had  to  be  added  to  sufficiently  vaporize  them. 

There  was,  however,  considerable  evidence  to  show 
that  the  toluene  value  falls  as  the  molecular  weight  in- 
creases. Small  quantities  of  heptane  of  a  very  high  de- 
gree of  purity  were  eventually  obtained,  and  it  is  hoped 
that  sufficient  supplies  of  both  octane  and  nonane  may 
soon  be  procured.  The  results  obtained  on  heptane  were 
as  interesting  as  they  were  surprising,  for,  contrary  to 
all  expectations,  not  only  did  this  fuel  detonate  far  more 
readily  than  the  aromatic  free  gasoline  of  which  it  forms 
one  of  the  relatively  lighter  constituents,  but  when  used 
pure  it  detonated  with  a  compression  ratio  of  only  3.75:1, 
and  when  mixed  with  hexane,  even  in  quite  small  quanti- 
ties, it  increased  the  latter's  tendency  to  detonate. 

Experiments  on  the  variable  compression  engine 
showed  that  heptane  had  a  negative  toluene  value  of 
minus  37  per  cent.  The  particular  sample  of  heptane 
with  which  the  experiments  were  conducted  was  of  a 
vegetable   origin.      Before   any   tests    were   run,    it   was 


very  carefully  analyzed,  and,  but  for  a  small  proportion, 
about  3  per  cent,  of  terpenes  was  found  to  be  remark- 
ably pure.  The  results  obtained  were  so  unexpected  that 
suspicions  were  aroused  as  to  the  possible  influence  of 
the  presence  of  terpenes.  Experiments  with  mixtures 
of  gasoline  and  turpentine,  however,  showed  that  the 
addition  of  turpentine  served  to  reduce  the  tendency  to 
detonate.  Finally,  the  remainder  of  the  heptane  was 
eventually  almost  completely  freed  from  terpenes,  and 
its  purity  raised  to  over  99.5  per  cent;  but,  even  so,  its 
behavior  was  not  influenced  to  any  perceptible  degree. 

The  quite  remarkable  difference  observed  between  the 
behavior  of  hexane  and  heptane,  two  contiguous  mem- 
bers of  the  same  series,  emphasizes  very  strongly  the 
necessity  for  taking  nothing  for  granted,  and  for  inves- 
tigating, individually,  the  behavior  of  each  member  of  a 
series;  moreover,  there  is  reason  to  believe  that  certain 
other  members  of  the  paraffin  series  behave  in  the  same 
erratic  manner. 

In  this  connection  it  may  be  of  interest  to  note  that 
a  sample  of  commercial  kerosene  consisting  mainly  of 
heavy  paraffin  fractions  detonated  at  a  compression  ratio 
of  4.2:1.  This  is  equivalent  to  a  toluene  value  of  minus 
22  per  cent.  Under  the  same  conditions  of  heating  the 
toluene  value  of  hexane  was  found  to  be  plus  8  per  cent 
and  of  pure  heptane  to  be  minus  37  per  cent.  However, 
in  spite  of  the  above  and  possibly  other  notable  excep- 
tions there  is  some  evidence  to  show  that  as  a  general 
rule  the  heavier  members  of  the  paraffin  series  detonate 
more  readily  than  the  light  ones.  Applied  to  this  series, 
and  to  this  series  alone,  the  accepted  specification,  based 
on  boiling  points,  affords  a  very  approximate  indication 
of  the  quality  of  the  fuel;  but  that  when  only  a  small 
percentage  of  aromatics  or  even  naphthenes  are  present, 
the  position  is  entirely  reversed,  and  the  whole  basis  of 
the  accepted  specification  at  once  falls  to  the  ground. 
{To  be  continued.) 


Progress  of  American  Engineering  Standards  Committee 


THE  American  Engineering  Standards  Committee  has 
approved  "Tentative  American  Standard  Specifica- 
tions and  Tests  for  Portland  Cement,"  "Tentative 
American  Standard  Specifications  for  Fire  Tests  of  Ma- 
terials and  Construction,"  and  "American  Standard  Pipe 
Threads."  Moreover  there  has  been  submitted  for  ap- 
proval by  the  committee  the  "National  Electrical  Code" 
as  an  American  Standard,  and  "Standard  Test  for 
Toughness  of  Rock,"  "Standard  Method  of  Distillation  of 
Bituminous  Materials  for  Road  Treatment"  and  "Stand- 
ard Method  of  Sampling  Coal"  as  Tentative  American 
Standards,  with  the  "Safety  Code  for  Head  and  Eye  Pro- 
tection" submitted  for  approval  as  "Recommended  Amer- 
ican Practice." 

The  committee  is  composed  of  47  members  represent- 
ing 17  bodies  or  groups  of  bodies,  including  6  national 
engineering  societies,  5  governmental  departments  and 
13  national  industrial  associations.  The  Society  of  Au- 
tomotive Engineers  is  a  member  body.  Its  function  is 
merely  to  see  that  each  body  or  group  concerned  in  a 
standard  shall  have  opportunity  to  participate  in  its 
formulation,  which  is  in  the  hands  of  a  working  com- 
mittee, technically  called  a  "sectional  committee."  Each 
sectional  committee  is  organized  by  one  or  more  of  the 
principal  bodies  interested,  such  bodies  being  known  as 
"sponsors."  Sponsorships  have  been  arranged  for  the 
following  projects  which  were  under  way  at  the  begin- 
ning of  this  year: 

Electrical  Projects — "Rating  of  Electrical  Machinery" 
and  "Term  Markings  for  Electrical  Apparatus." 


Mechanical  Projects — -"Ball  Bearings,"  "Plain  Limit 
Gages,"  "Gears,"  "Machine  Tools,"  "Nut  and  Bolt 
Heads,"  "Pipe  Flanges  and  Fittings,"  "Screw  Threads," 
"Shafting." 

General  Projects — "Passenger  and  Freight  Elevators," 
"Color  Scheme  for  Pipe  Lines,"  "Steel  Shapes,"  "Zinc 
Ores  and  Zinc." 

Safety  Codes — "Aviation  Safety  Code,"  "Construction 
Work,"  "Electrical  Fire  Code,"  "Electrical  Safety  Code," 
"Floor  Openings,  Railings,  Toe  Boards,"  "Foundries," 
"Gas  Safety  Code,"  "Grinding  Wheels,"  "Head  and  Eye 
Protection,"  "Ladder  Code,"  "Lighting  Code,"  "Lightning 
Protection,"  "Logging  Operations  and  Sawmill  Machin- 
ery," "Machine  Tools,"  "Mechanical  Transmission  of 
Power,"  "Paper  and  Pulp  Mills,"  "Electrical  Power  Con- 
trol," "Power  Presses,"  "Mechanical  Refrigeration,"  "In- 
dustrial Sanitation,"  "Stairways,  Fire  Escapes  and  Other 
Exits,"  "Textiles,"  "Ventilation,"  and  "Woodworking 
Machinery." 

On  Dec.  8,  1920,  at  a  conference  at  which  more  than 
100  organizations  were  represented,  it  was  unanimously 
voted  that  a  comprehensive  program  of  safety  codes 
should  be  undertaken.  Active  work  is  in  progress  on  24 
such  codes. 


THE  Engineering  Subcommittee  of  the  Empire  Motor 
Fuels  Committee,  under  the  chairmanship  of  Dr.  W. 
R.  Ormandy,  is  conducting  tests  and  experiments  on  the 
design  and  operation  of  internal  combustion  engines  run- 
ning on  alcohol  fuel  and  on  alcohol-benzol-ether  mixtures. 
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Analyzing  of  the  Elements  of 
Production  Cost 

The  following  paper  discusses  production  costs  from  the  angle  of  the  in- 
dustrial executive.  It  is  a  practical  analysis  of  the  kind  for  cost  knowl- 
edge needed,  viewed  from  that  standpoint,  and  was  read  before  a  recent 
meeting  of  the  Pittsburgh  Section  of  the  Industrial  Cost  Association. 

By  W.  E.  Hundley 


WE  are  not  here  this  evening  to  discuss  elementary 
principles  of  cost  accounting.  I  assume  that 
everyone  present  is  more  or  less  familiar  with  the 
usual  formula  found  in  text-books  and  referred  to  in  most 
publications  regarding  costs;  namely,  that  direct  material, 
plus  direct  labor,  plus  manufacturing  expense,  equals  man- 
ufacturing cost. 

No  doubt  the  equation  is  fundamentally  correct,  but  I 
am  going  to  ask  you  to  consider  Cost  of  Production  from 
a  somewhat  different  angle;  to  forget  the  narrow  account- 
ing view  of  the  problem  and  to  look  at  it  from  the  stand- 
point of  the  stockholder  and  the  Industrial  Executive. 
These  men  are  vitally  interested  to-day  in  getting  maxi- 
mum production  at  minimum  cost,  and  they  must  know 
definitely  what  constitutes  that  cost  if  any  progress  is  to 
be  made  toward  reducing  it. 

We  are  now  confronted  with  a  situation  that  demands 
an  immediate  and  thorough  analysis  of  the  vital  facts  that 
are  back  of  the  figures  we  are  using. 

We  must  take  time  to  analyze  our  cost  problem;  to 
consider  each  factor  that  enters  into  it,  and  to  de- 
termine the  most  practical  method  of  applying  the 
indirect  charges  which  cause  most  of  our  trouble 
in  calculating  Cost  of  Production.  To  do  this  effec- 
tively we  must  first  visualize  the  problem  as  a  whole. 
We  must  stand  off  and  get  a  good  general  view  of 
the  big  basic  sources  of  cost. 

When  we  approach  the  subject  in  this  way  we  find  that 
the  manufacturing  and  marketing  of  an  industrial  product 
involves  seven  fundamental  factors,  each  spelled  with  an 
"M."  which  might  appropriately  be  called  "The  seven  M's 
of  industry" : 

First — Money.  Fourth — Machinery. 

Second — Millsite.  Fifth — Material. 

Third— Mill.  Sixth— Men. 

Seventh — Management 

Each  of  these  factors  is  the  primary  cause  of  certain 
expenditures  which  begin  as  soon  as  an  enterprise  is 
launched  and  continue  as  long  as  it  exists.  It  is  no  more 
difficult  for  a  capable  cost  accountant  to  classify  expendi- 
tures with  respect  to  these  causes  than  it  is  for  the  nat- 
uralist to  tell  from  the  characteristics  of  a  leaf  the  kind 
of  tree  on  which  it  grew.  I  will  endeavor  to  show  how  the 
ordinary  expenditures  of  an  industrial  enterprise  are  re- 
lated to  these  prime  sources  of  cost  and  how  they  may 
readily  be  classified  into  three  main  groups: 

First:  Administration. 

Second:  Production. 

Third:  Distribution. 


The  first  factor,  Money,  is  the  motive-power  of  in- 
dustry. It  is  obtained,  primarily,  by  financing  the  enter- 
prise and  represents  wealth  accumulated  by  men  who  are 
willing  to  risk  the  loss  of  it  by  exchanging  it  for  pieces 
of  paper  which  entitle  them  to  participate,  under  certain 
conditions',  in  the  profits  which  they  feel  assured  will  be 
earned  by  the  venture  and  which  they  believe  will  exceed 
the  ordinary  rate  of  interest  afforded  by  other  investments 
involving  little  or  no  l-isk. 

This  return,  which  they  expect  to  receive  on  their 
investment,  is  a  combination  of  interest  for  the  use 
of  their  money  and  profit  for  conducting  the  enter- 
prise, which  should  be  in  proportion  to  the  risk  in- 
volved and  cannot  reasonably  be  expected  to  ap- 
proximate a  fixed  rate  for  all  industries.  This  has 
been  duly  recognized  in  England,  where  the  percent- 
age of  profit  allowed  on  invested  capital,  for  income 
tax  purposes,  varies  with  the  class  or  nature  of  the 
business. 

I  mention  this  matter  of  interest  and  profit  because  it 
has  a  certain  bearing  upon  the  problem  we  are  going  to 
discuss  and  cannot  be  entirely  ignored,  as  it  is  still  the 
storm  center  among  professional  cost  accountants  and  engi- 
neers, many  of  whom  contend  that  interest  on  investment 
must  be  included  in  determining  Cost  of  Production,  rea- 
soning that  an  enterprise  must  pay  for  the  use  of  capital 
before  it  can  show  a  profit. 

We  will  have  to  put  ourselves  on  record,  sooner  or  later, 
on  this  point,  but  I  think  we  need  not  include  it  in  our 
discussion  this  evening. 

This  factor  of  Money  involves  the  employment  of  treas- 
urers, credit  managers,  comptrollers  and  auditors,  with 
their  retinue  of  clerks  and  accountants  concerned  primarily 
with  the  handling  of  receipts  and  disbursements,  the  re- 
cording of  transactions  with  employees,  customers  and 
creditors  and  the  keeping  of  accounts  which  reflect  the 
financial  condition  of  the  business  and  guide  the  manage- 
ment in  directing  its  activities  and  determining  its  policies. 

All  expenses  in  connection  with  the  housing  and  main- 
tenance of  this  organization,  which  are  common  to  the 
business  as  a  whole  and  cannot  be  apportioned  on  any 
equitable  basis  to  productive  departments  or  product  and 
have  no  direct  bearing  upon  "Distribution,"  are  classified 
as  "Administration." 

Millsite,  the  second  factor,  although  it  plays  a  most 
important  part  in  the  economy  of  production  and  often 
limits  the  extent  to  which  improvements  may  be  made 
that  would  tend  to  reduce  costs,  is  not,  of  itself,  the  source 
of  much  expense,  and  has  very  little  effect  upon  Cost  of 
Production. 


864 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


April  21,  1921 


Money  spent  for  a  millsite  constitutes  a  permanent 
investment  which  can  neither  be  depreciated  nor 
appreciated  and  on  which  no  direct  profit  can  be 
realized  except  through  rental  or  sale. 

Taxes  and  maintenance  are  the  usual  items  of  expense, 
and  these  are  apportioned  to  Production  on  the  basis  of 
space  occupied  by  each  department  or  building. 

Mill,  the  third  factor,  constitutes  an  important  element 
of  investment  which  is  slowly  absorbed  into  Cost  of  Pro- 
duction through  the  medium  of  depreciation  charges  and 
also  is  the  source  of  certain  expenditures  which  may  readily 
be  classified  as  "Building  Expense,"  and  apportioned  on 
the  basis  of  available  floor  space  or  cubic  contents.  These 
expenses  are  of  two  classes : 

First — A  more  or  less  fixed  expense,  independent  of 
production,  which  includes  such  items  as  depreciation, 
taxes,  insurance,  fire  protection  and  general  maintenance. 

Second — A  variable  expense,  increasing  with  the  use  of 
buildings  and  the  number  of  men  employed,  including  light 
heat,  water,  ventilation,  elevator  service,  janitor  ser- 
vice, etc. 

Under  normal  conditions  this  distinction  is  not  impor- 
tant, but  when  certain  departments  are  idle  or  production 
is  curtailed  the  difference  in  expense  may  be  worth  con- 
sidering. 

Machinery,  the  fourth  factor,  which  embraces  all  mill 
equipment  directly  or  indirectly  connected  with  manufac- 
turing, is  the  most  important  element  of  invested  capital 
and  the  source  of  most  trouble  for  the  industrial  executive, 
the  cost  accountant  and  the  income  tax  examiner  in  deter- 
mining Cost  of  Production. 

It  used  to  be  very  difficult  to  persuade  manufactur- 
ers that  depreciation  of  machinery  and  equipment 
constituted  an  important  element  of  cost.  Now  they 
not  only  swallow  depreciation  but  they  hunger  and 
thirst  for  amortization,  obsolescence  and  inade- 
quacy, and  the  cost  accountant,  who  is  trying  to 
show  actual  Cost  of  Production,  has  a  hard  time 
keeping  his  feet  on  the  straight  and  narrow  path 
while  trying  to  satisfy  the  demand  for  this  home- 
brew concoction  made  in  accordance  with  the 
formula  handed  out  by  the  income  tax  department. 

It  is  most  important  at  this  time  to  know  the  actual 
valuation  of  plant  equipment;  the  value  in  use,  and  this, 
of  course,  cannot  be  satisfactorily  determined  without  mak- 
ing some  kind  of  an  appraisal  which  entails  adjustment  of 
book  values.  Depreciation  allowances  charged  into  cost 
from  year  to  year  are  merely  estimates  for  accounting 
purposes  and  cannot  be  depended  upon  as  an  indication  of 
actual  depreciation.  Unless  the  reserves  set  up  have  been 
properly  handled,  the  balance  when  deducted  from  the  book 
value  of  the  assets  may  show  a  valuation  that  cannot  be 
reconciled  with  the  actual  physical  condition  of  the  equip- 
ment. This  is  frequently  found  to  be  the  case  where  large 
amounts  have  been  charged  for  repairs  and  maintenance, 
which,  in  fact,  have  involved  important  renewals  or  replace- 
ments and,  in  some  instances,  complete  rebuilding  of  ma- 
chines, disguised  under  the  familiar  mask  of  "General 
Overhauling." 

Assuming  that  we  can  establish  a  reasonably  accurate 
cost  for  machinery  and  equipment,  we  have  a  basis  for 
determining  the  charges  to  be  made  to  Cost  of  Production 
for  the  gradual  wear  and  tear  which  will  eventually  cause 
the  scrapping  or  disposal  of  such  property,  regardless  of 
how  much  may  be  spent  for  repairs  and  maintenance.  But 
the  extent  to  which  the  repairing  of  machinery  tends  to 
prolong  its  useful  life  is  an  important  consideration. 

Machinery  is  a  constant  source  of  expenso,  whether  idle 
or  operating,  and  we  may,  therefore,  very  properly  assem- 


ble the  items  of  this  expense  under  these  two  headings: 
1 — Idle  Machine  Expense. 
2 — Operating  Machine  Expense. 

Idle  Machine  Expense  includes  the  items  usually  referred 
to  as  fixed  charges,  sucn  as 

Depreciation — Insurance — Taxes — Space  Charges— Small 
Maintenance  Charges. 

Operating  Machine  Expense  covers  all  of  the  above 
charges  plus  the  following,  which  vary  more  or  less  with 
production : 

Wages  of  Operator— Indirect  Labor— Labor  Expense- 
Power  —  Toois  —  Supplies  —  Maintenance  and  Repairs  — 
Crane  Service — Miscellaneous  Works  Expense. 

In  departments  where  the  work  is  done  chiefly  by  ma- 
chines a  cost  per  hour  can  be  calculated  for  units,  groups 
or  classes  of  machines.  Where  the  work  is  done  chiefly 
by  hand  hourly  rates  can  be  developed  for  various  classes 
of  labor  or  occupations  which  will  absorb  all  expense  of 
maintaining  the  equipment  used. 

These  plans  constitute  what  are  generally  known  as  ma- 
chine-rate and  man-hour  cost  methods.  Some  accountants 
prefer  to  figure  separate  hourly  rates  for  machines  and  op- 
erators but  the  combined  rate  works  out  very  satisfactorily 
in  practice  if  reasonable  care  is  exercised  in  checking  the 
rates  from  month  to  month. 

Material,  the  fifth  factor,  is  generally  considered  an 
easy  matter  to  dispose  of  chiefly  because  the  tendency  is  to 
ignore  most  of  the  expenses  incurred  in  connection  with  it, 
absorbing  them  as  part  of  the  "General  Manufacturing 
Expense."  As  in  the  case  of  labor  we  have  both  direct  and 
indirect  Material  Costs. 

Direct  Material  Cost  should  include  all  items  which  can 
be  charged  direct  to  a  particular  quantity,  lot  or  class  of 
material,  such  as — Amount  of  Invoice — Freight,  Express 
or  Drayage — Cost  of  Unloading — Labor  Charges  for  Cut- 
ting, Grading,  etc.,  and  should  be  credited  with  such  items 
as — Cost  of  Containers — Allowances  and  Adjustments,  etc. 

Some  accountants  argue  that  cash  discounts  should  also 
be  deducted  from  invoices. 

Indirect  Material  Cost  should  cover  all  other  expenses 
incurred  in  connection  with  material  until  it  is  delivered  to 
the  department  that  has  requisitioned  it.  It  would  include — 
Purchasing — Tracing — Demurrage  and  Switching  Charges 
— Inspecting  and  Testing — Storing — Handling — Breakage 
and  Shortage — Repairing  and  Adjusting — Returned  Goods 
Expense — Inventory  Expense — etc. 

Special  expenses  in  connection  with  material  bought  for 
a  particular  job  should  be  charged  direct  to  the  shop  order 
covering  it  and  in  some  cases  charges  for  demurrage,  in- 
spection, testing,  etc.,  might  be  charged  direct  to  a  depart- 
ment. Otherwise,  Indirect  Material  Gost  should  be  dis- 
tributed on  some  equitable  basis  that  would  take  account 
of  weight,  bulk,  etc.  This  might  necessitate  classification 
of  material  into  several  groups,  each  group  having  a  com- 
mon unit  of  measure  such  as  weight,  pieces,  feet,  etc.,  but 
there  would  always  be  certain  general  expenses  that  would 
have  to  be  distributed  on  some  such  basis  as  the  number  of 
requisitions  handled,  or  the  total  direct  cost  of  purchases. 

Applying  a  percentage  on  cost  of  material  disbursed  is 
the  favorite  answer  to  this  problem,  but  it  is  just  as  inac- 
curate and  illogical  as  using  a  "General  Factory  Burden." 

There  are  other  phases  of  the  Material  Factor  that  will 
stand  a  good  deal  of  discussion.  I  refer  to  the  proper  dis- 
position of  charges  for  defective  and  spoiled  material;  the 
use  of  average  cost,  lot  cost  or  last  cost;  the  proper  allow- 
ance to  be  made  for  normal  waste ;  and  to  what  extent  salv- 
age value  should  bo  credited  to  direct  material  cost. 

Men,  the  sixth  factor  mentioned,  not  only  constitute 
the  greatest  problem  in  the  industrial  world,  but  are  the 
direct  source  of  so  manv  exnenses  that  cost  accountants  as 
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a  rule,  have  used  what  they  call,  "Productive  Wages"  and 
"Productive  Hours,"  as  an  arbitrary  basis  for  distributing 
all  "Manufacturing  Expense." 

I  need  hardly  say  that  such  items  as  power,  tools, 
supplies,  repairs,  etc.,  cannot  be  thrown  into  a  melt- 
ing pot  called  "Burden"  and  distributed  to  produc- 
tion on  a  basis  of  wages  or  labor  hours  if  we  are  to 
get  anything  approximating  actual  costs.  But  we 
can  and  should  analyze  wages  and  the  expenses  in- 
curred in  connection  with  the  employment  and  han- 
dling of  men  and  classify  them  into  groups  as,  for 
instance: 
1 — Direct  Labor.  2 — Indirect  Labor.  3 — Departmental 
Labor  Expense.    4 — General  Labor  Expense. 

Direct  Labor  would  consist  of  all  wages  paid  for  time 
actually  consumed  by  employees  when  engaged  on  opera- 
tions or  processes  definitely  identified  with  shop  orders  or 
with  units,  lots  or  classes  of  material  for  product  (regard- 
less of  the  purpose  for  which  such  material  or  product 
might  be  used). 

Indirect  Labor  would  include  all  wages  paid  to  employees 
for  work  that  could  not  be  charged  to  productive  opera- 
tions, processes,  etc.,  such  as — 

Supervision — Inspection — Testing — Checking — Helping 
— etc. 

Departmental  Labor  Expenses  would  constitute  direct 
charges  to  operating  departments  for  lost  time  of  em- 
ployees and  expenses  resulting  from  Defective  Work — De- 
layed Operations — Idle  Time — Instruction — etc. 

General  Labor  Expense  would  cover  all  expenditures  for 
maintenance  of  the  departments  which  deal  directly  with 
the  men  and  the  expense  of  which  could  readily  be  dis- 
tributed on  the  basis  of  total  man-hours,  men  employed, 
men  handled,  etc.,  such  as 

Employment  Department — Time  Keeping  Department — ■ 
Hospital — Safety-First  Department — Police  Department — 
Welfare  Department — Educational  Department — Cafeteria. 
As  to  the  method  of  charging  labor  to  Cost  of 
Production  there  is  much  to  be  said  in  favor  of  a 
system  of  average  rates  for  classes  of  labor  worked 
out  by  departments  and   occupations,   and    for  the 
practice    of    establishing    hourly    rates    combining 
labor  and  expense  for  departments  where  work  is 
done   mostly  by  hand.     This  plan   has  been   satis- 
factorily carried  out  in  foundry  practice  and  on  re- 
pair work  for  carpenters,  painters,  bricklayers,  tin- 
ners, electricians,  pipefitters,  plumbers,  riggers,  etc. 


Management,  the  seventh  factor,  affects  Administra- 
tion, Production  and  Distribution,  but  it  does  not  present 
any  particular  difficulties  except  in  connection  with  Pro- 
duction. 

Under  "Administration"  we  find  the  salaries  of  all  execu- 
tives who  are  not  identified  with  Production  and  Distribu- 
tion. Also  such  items  as  legal  expenses,  traveling,  tele- 
phone and  telegraph,  association  dues,  donations,  etc. 

Under  "Distribution"  are  the  salaries  and  expenses  of 
the  bales  Manager  and  the  sales  force,  branch  office  ex- 
penses, advertising  department,  etc.  If  the  company  dis- 
tributes its  product  locally  there  may  also  be  the  expense  of 
operating  motor  trucks. 

Management  of  Production  involves  a  certain  class  of 
expenses  which  are  variously  referred  to  as  "General  Man- 
ufacturing Expense,"  "Plant  Administration,"  etc.  As  a 
rule  these  expenses  cannot  be  applied  as  direct  charges  to 
productive  processes  or  operations  but  there  is  one  element 
that  is  frequently  separated  and  handled  as  a  productive 
department.  Engineering  and  Drafting  can  and  should  be 
handled  on  an  hourly  basis,  each  shop  order,  or  department 
being  charged  with  the  direct  time  of  engineers  and 
draftsmen,  as  reported  daily  and  a  cost  rate  established  to 
absorb  all  salaries  and  expenses. 

The  departmental  activities  generally  identified  with  the 
Production  Manager  and  which  cannot  be  distributed  on 
hours  of  direct  labor  are: — General  Supervision — Planning 
and  Dispatching — Timesetting — Inspection — Packing  and 
Shipping — Works  Accounting  and  Records — Costs  and 
Statistics. 

These  general  expenses  of  Production  must  be  dis- 
tributed on  some  equitable  basis  to  departments,  processes 
and  operations  but  there  is  seldom  a  satisfactory  basis 
available  for  this  purpose.  Theoretically  each  operating 
department  should  absorb  an  amount  of  this  expense  pro- 
portionate to  its  activity.  Neither  the  hours  nor  wages  of 
direct  labor  will  adequately  express  the  activity  of  all  de- 
partments. Total  hours  or  wages  of  direct  and  indirect 
labor  would  be  a  nearer  approximation  but  even  this  would 
not  be  an  adequate  measure  for  departments  consisting 
chiefly  of  machines.  Inasmuch  as  the  Production  Manager 
is  concerned  with  every  feature  of  direct  and  indirect  cost 
in  each  department,  the  total  cost  of  operation  is  perhaps 
the  best  basis  available.  Pro-rating  the  expense  on  this 
basis  would  reach  every  department  and  keep  every  de- 
partment manager  on  his  toes  to  hold  down  his  cost  of 
production. 


Tool  Lockers  Under  Benches 


ONE  of  the  problems  in  any  ma- 
chine shop  or  manufacturing  es- 
tablishment is  what  to  do  with  tools  at 
night.  The  Holley  Carburetor  Co.  has 
solved  this  problem  in  a  very  ingenious 
manner  and  in  a  way  which  has  resulted 
in  saving  both  time  and  space.  In  the 
system  where  the  workman  turns  in  all 
of  his  tools  at  the  tool  crib  at  night,  a 
long  line-up  results  with  the  consequent 
loss  of  time.  In  the  morning  he  has 
to  go  with  his  tool  checks  again  and 
another  delay  occurs.  In  the  Holley 
system  each  man  has  a  tool  box  of  his 
own  provided  with  a  number  and  lock. 
This  box  is  placed  below  the  bench  and 
contains  just  what  the  workman  needs 
to  go  on  with  his  work. 


Tool  boxes  placed  beneath   work  be 
eliminate  delay  at 


tush  give  a 

the  toolro( 


compact  8 

m  window 
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Striking  Survey  Shows  Success  of 
Farmer-Owner  with  Tractor 

Results  of  a  recent  tractor  survey  by  the  Agricultural  Experiment  Sta- 
tion of  the  University  of  Idaho  are  presented.  The  facts  are  of  special 
interest,  as  showing  the  success  obtained  by  the  farmer-owner  as  opposed 
to  expert  .handling   a   new  machine  in  national  tractor  demonstrations. 

By  John  C.  Wooley 


fl^HE  national  tractor  demonstrations  have  shown  that 
while  new  and  in  the  hands  of  experts  the  tractor 
will  do  the  work  it  is  designed  to  do.  These  demon- 
strations have  been  very  valuable  aids  in  the  development 
of  the  tractor  as  a  form  of  power  and  of  the  business  of 
making  tractors.  At  the  present  time,  however,  we  are 
most  interested  in  knowing  what  success  the  farmer- 
owner  is  having  with  his  machine.  In  order  to  secure  in- 
formation regarding  the  success  of  the  tractor  on  the  farm 
questionnaires  were  sent  to  520  tractor  owners.  Two  hun- 
dred twenty-six  answers  were  received.  One  hundred 
twenty-seven  of  the  questionnaires  were  filled  out  com- 
pletely and  it  was  from  these  that  the  conclusions  were 
drawn. 

Several  studies  were  made  of  these  data  and  some  of 
the  results  are  given  below: 

Study  Number  1 

Purpose. — To  determine  the  success  with  which  tractors 
have  been  operated  in  Idaho  during  the  past  ten  years. 

Has  the  Tractor  Been 
Date  of  a  Paying  Investment? 

Purchase  Yes  No 

1908     1  2 

1909     0 

1910     0  0 

1911     2  0 

1912     2 

1913     1  0 

1914     9  4 

1915     15  V 

1916     14  10 

1917     42  14 

Of  the  127  reports,  86  indicated  the  tractor  as  a  profit- 
able and  41  as  an  unprofitable  investment.  In  other 
words,  69.3  per  cent  of  all  the  tractors  that  have  been  used 
in  the  state  have  been  profitable.  Considering  alone  the 
tractors  purchased  in  1917,  we  find  that  75  per  cent  of  them 
have  been  profitable  to  their  owners.  Some  of  the  failures 
are  due  to  poorly  designed  machines,  but  in  many  cases 
the  trouble  can  be  traced  to  a  lack  of  knowledge  regarding 
the  care  and  proper  method  of  operation  of  the  machine, 
or  to  carelessness  on  the  part  of  the  operator. 

The  selection  of  the  proper  size  and  type  of  machine  also 
has  much  to  do  with  its  success  or  failure. 

Study  Number  2 

Purpose. — To  find  the  relation  of  size  of  farm  to  the 

success  of  the  tractor. 

On  less  than  200  cultivated  acres  70r'r     were  successful 

On  200  to  300  cultivated  acres 81.5%  were  successful 

On  300  to  400  cultivated  acres.  .  .  .50'  i  were  successful 
On  400  to  500  cultivated  acres.  .  .  .77' ,  were  successful 
On  500  to  600  cultivated  acres 75%     were  successful 


On  600  to  700  cultivated  acres....  57%  were  successful 
On  700  to  800  cultivated  acres....  63%  were  successful 
On  over  1000  cultivated  acres 78%     were  successful 

It  is  seen  from  this  that  the  highest  percentage  of  suc- 
cess was  secured  on  the  small  farm  and  the  next  best  re- 
sults were  secured  on  the  farms  with  over  1000  acres  in 
cultivation.  On  the  smaller  farm  the  owner  was  in  all 
probability  his  own  operator,  which,  no  doubt,  has  some- 
thing to  do  with  this  high  percentage  of  success.  On  the 
larger  ranch  there  is  a  tendency  to  overload  the  machine 
and  this  at  once  makes  the  tractor  an  unprofitable  invest- 
ment. On  the  largest  ranches  an  expert  operator  is  often 
hired  and  less  loss  of  time  and  less  expense  is  usually  the 
result. 

Study  Number  3 

Purpose. — To  determine  the  relation  of  size  of  tractor 
to  the  profitableness  of  the  investment. 

No.  Reported  No.  Reported 

Size                                               Profitable  Unprofitable 

8-16   horsepower    10  5 

10-20  horsepower    16  3 

12-25   horsepower    18 

15-30  horsepower    14  7 

20-45   horsepower    13  6 

30-60   horsepower    7  4 

40-75   horsepower    5  1 

The  higher  percentages  here  are  found  in  the  10  to  12 
draw  bar  horsepower  class  and  in  the  40-75  size.  The 
smaller  type  has  been,  in  most  cases,  used  to  supplement 
the  horsepower  on  the  farm,  while  in  many  cases,  the 
larger  type  has  been  used  for  all  the  work  on  the  wheat 
ranch.     Both  have  been  found  profitable  investments. 

Study  Number  4 

Purpose. — To  find  the  size  of  tractor  favored  by  owners 
of  different  size  farms. 

Cultivated  Areas  Favored  Size 

Less  than  100  acres   8-16  horsepower 

100-200  acres    12-25  horsepower 

200-300  acres    10-20  horsepower 

300-400  acres    20-40  horsepower 

400-500  acres    12-25  horsepower 

500-600  acres    15-30  horsepower 

600-700  acres   25-50  horsepower 

700  acres  and  over 40-75  horsepower 

The  size  of  tractor  selected  will  depend  upon  other  fac- 
tors beside  the  size  of  farm.  One  of  these  factors  is  the 
requirement  for  belt  power.  Another  is  the  type  of  soil 
and  still  another  is  the  type  of  farming.  On  the  special- 
ized wheat  ranch,  where  the  plowing,  disking,  seeding  and 
harvesting  can  be  done  with  the  tractor,  one  of  the  larger 
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sizes  will  be  necessary   for  success.     While  on   a   ranch  harvesting  and  about  40  per  cent  of  the  machines  are  used 

where  diversified  farming  is  followed,  one  or  two  smaller  in  threshing.    Clearing  of  land,  pumping,  silo  filling,  feed 

machines  may  be  more  successful.  grinding,  grading,  and  hauling  are  other  lines  of  work  in 

Studv  Number  5  which  the  tractor  is  being  used  successfully. 

Purpose.— To  determine  the  effect  of  dependability  on  Study  Number  9 

success  of  the  tractor.  Purpose. — To  learn  the  troubles  that  tractor  owners 

Profitable        Unprofitable  encountered. 

Number            Days                  Days  Quite  a  large  number  of  men  have  reported  trouble  with 

RePort"      °,ut  of  Repair    Out  of  Repair  igT1ition  and  in  almost  every  case  this  has  been  due  to  dust 

^S^fh      Tnan    R   W           ¥£          Whenfi?eeded    When  Needed  ^  hag  {Qmd  itg             int     ft                eto.     A  dust_proof 

Less  than  10  D.  B.  Hp.       26                    8.3                         60  •       ,,  ,              »  ,,     ,       ,   .        ,              ,  ,       .,  . 

10  to  16  D  B   Hp                  4?                   3  2                       30  cover  should  be  carefully  kept  in  place  and  by  this  means 

Over  16  D   B  Hp                  21                   7  0                       33  much  of  this  trouble  will  be  avoided. 

Average     6.1                      41  Lubrication  was  one  of  the  difficulties  encountered  last 

Note.— D.  B.  Hp.  is  the  abbreviation  for  Draw  Bar  Horse-  season.      Some  of  the  most  successful  operators  are  the 
power.  ones  who  take  the  greatest  care  with  their  lubricating  oil. 
Dependability  is  one  of  the  most  important  factors  in  the  Lubricating  oil  is  destroyed  by  being  burned,  by  being  cut 
success  or  failure  of  the  tractor  as  an  investment.    If  the  w,th  kerosene  that  works  Past  the  piston  rings,  and  by 
tractor  can  be  depended  on  to  work  when  the  busy  season  beinS  worn  out  ln  the  bearings  and  cylinders.     One  suc- 
comes,  it  proves  to  be,  in  most  cases,  a  profitable  invest-  cessful  operator  drains  his  crank  case  at  the  end  of  each 
ment.     Where  it  fails  in  the  busy  season,  it  is  certain  to  dav  s  run-     **e  allows  the  oil  to  stand  until  morning  and 
be  a  marked  failure  then  pours  oft  any  washy  material  and  filters  the  remain- 
der.   At  the  end  of  one  week  he  uses  new  oil  in  the  crank 
Study  Number  6  case_    Tests  have  indicated  that  the  oil  should  be  changed 
Purpose. — To  find  the  number  of  horses  displaced  by  after  thirty  hours  of  work  where  the  engine  is  being  op- 
different  size  tractors  and  to  determine  the  effect  of  this  erated  under  maximum  load.    Trouble  with  bearings,  with 
displacement  on  the  success  of  the  tractor.  rings,  and  with  loss  of  power  are  very  often  the  result  of 

— Horses  Displaced —  poor  lubrication. 

By                     By  Gears   and   chains   come   in   for  a   large   share   of   the 

Profitable        Unprofitable  trouble  in  this  State,  due  to  the  large  amount  of  dust  that 

Size  of  Tractor                                   Machines           Machines  prevails.     It  is  well  to  inspect  the  gears  and  chains  often 

Tractors  less  than  10  D.  B.  Hp...             4                         2  and  thus  anticipate  the  need  for  new  parts. 

10  to  16  D.  B.  Hp 7  4 

Over  16  D.  B.  Hp 14                        6  Study  Number  10 

In  every  case  the  tractors  reported  as  having  been  prof-  Purpose.— To  determine  the  items  in  tractor  cost  to  the 

itable    investments   have    displaced    a    larger    number    of  owner. 

horses  than  those  that  have  not  been  reported  as  profitable.  One  of  the  items  that  is  quite  important  is  that  of  de- 

A  tractor  can  be  made  more  easily  a  financial  success  if  it  terioration.    If  a  tractor  gives  service  for  only  five  years, 

displaces  some  horses,  but  quite  a  few  owners  feel  that  then  one-fifth  of  the  original  cost  must  be  charged  to  de- 

they  have  made  money  by  supplementing  the  horse  power  terioration  each  year,  and  at  this  rate  this  will  be  one  of  the 

with  the  tractor.     They  have  taken  some  of  the  hardest  big  items.    If  the  tractor  will  give  service  for  ten  to  twelve 

work  off  the  horses  and  have  had  an  abundance  of  power  years,  as  it  should  under  proper  usage,  then  this  item  will 

for  the  rush  seasons.  not  be  so  great.    Loss  of  time  when  power  is  most  needed 

Studv  Number  7  is  an  expensive  item  anci  must  be  avoided  by  care  in  opera- 

m     ,  ,                                   ,    ,                         .,  tion  and  by  effective  service  on  the  part  of  the  dealer,  in 

Purpose.— To  determine  the  effect  of  the  tractor  on  the  cage  of  a  breakdown  during  the  busy  season.    Fuel  and  oil 

labor  situation.  should  probably  be  listed  next,  with  repairs  as  one  of  the 

Percent  of  Owners  Reporting  a  lesser  items  Jn  cost     Fuel  afid  oU  CQsts  for  plowing  should 

Size  of  Tractor                  ProfitabkXeh1!nnefireUnProPfitable  be  kept  below  50  cents  per  acre.     The  other  items  of  cost 

Less  than  10  D.  B.  Hp ;:;• ,                        12%<JS  are  so  variable  that  no  accurate  figures  can  be  given. 

10  to  16  D.  B.  Hp 83%                         19%  ,,  „   !..„•„„„ 

Over  16  D.  B.  Hp 90' ,                        55%  Conclusions 

~-    ,  »     ,                            c     „  .        .                                 .    j  ,,     .  1.  The    tractor,    when    carefully    selected    and    intelligently 

Eightv-two  per  cent  of  all  tractor  owners  reported  that  lis              <•.  ui    •         »„„„» 

,,      .        I              ,,    ,  ,,                     .      ,                .,    ,       K.     j  u  i  operated,  is  a  profitable  investment. 

the  tractor  enabled  them  to  get  along  with  less  hired  help.  2    The  farmer  must  be  aWe  to  make  all  minor  repairs  him- 

The  men  who  have  been  able  to  displace  some  man  labor  self  and  to  get  repajrs  and  expert  help  quickly  for  larger  in- 

with  their  machines  are  the  ones  who  in  a  majority  of  stallations. 

cases  have  made  the  greatest  financial  success  with  these  3.  Dependability  is  probably  the  largest  factor  in  the  success 

machines.  of  the  tractor. 

o*    j      xt       u        o  4.  The  three  plow  size  is  favored  in  this  State. 

Study  Number  8  -    ,,roper  care  ))f  lubrk.ation  win  |)r„i„ng  the  life. 

PURPOSE. — To  find  the  different  farm  operations  in  which  <j.  The  best  quality  of  oil  is  the  cheapest, 

the  tractor  is  being  used  in  Idaho.  7.  The   tractor   motor  is   required   to  pull   its  rated   load   the 

Ninety-seven  per  cent  of  the  owners  make  the  greatest  greater  portion  of  the  time.     The  automobile  motor  is  very 

use  of  the  tractor  in  plowing.     A  few  operators  use  their  rarely  subjected  to  full  load  for  a  ten-hour  day.    Care  for  the 

machines  in  plowing  as  manv  as  120  days  each  season.  tractor  accordingly. 

About  one-third  of  the  owners  use  their  tractors  in  the  *:™*  *"f^  ,hat.,dis"laci"s  half  ,,s  value  m  horses  can 

preparation  of  the  seed  bed.    A  large  number  of  the  men  ea?%*e  m!,de  tf'  p;,y  ''s  W!,y\  •       •    ,  ,     ..1P(>  ,  r  .•    _„•,«_. 

.                 ..     .      ,                           ,,  .                                             ,,  9.    The  man  who  makes  up  his  mind   to  care  lor  his  machine 

who  use  their  tractors  in  this  work  are  among  the  sue-  and  to  be  as  independont  aB  possible  of  outside  help  is  the  satis- 

cessful  operators.    By  use  of  the  tractor  this  work  can  be  fled  owner. 

•lone  rapidly  and  without  expensive  equipment,  and  such  10.  Taking  off  one  plow   may  enable  the  tractor  to  operate 

use  will  help  the  tractor  to  pay  its  way.  at  its  rated  speed  and  bring  better  results. 

Twenty  per  cent  of  the  owners  use  their  machines  for  11.  Overloading  brings  trouble  and  reduces  results. 
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Foreign  Import  Duties  on  American 
Automotive  Products 


Argentina: 

Cars    and    trucks 32%  A. V. 

Motorcycles $36.80  each 

Parts    32%  A.V. 

Bolivia: 

Cars    8%  A.V. 

Trucks     4%  A.V. 

Motorcycles    15%  A.V. 

Brazil: 

Cars  and  trucks 7%   A.V.  nominal  duty: 

25.71%  A.V.  actual  duty.  See  note  *. 
Chassis  mounted  or  not;  front 
or  back  -wheels  complete:  in- 
cluding motor  and  accessories 
rough,  but  not  including  body. 20. 57%  A.V. 
Bicycles,  including  solo  motor 
cycles    (engines    are    dutiable 

separately),   per  100  lb $20.15 

Motors    and    engines,    including 

those    for   motorcycles 46.28%  A.V. 

Chile: 
Trucks,  not  otherwise  specified 
for  the  transportation  of  mer- 
chandise assembled  or  knocked 
down  and  separate  parts  of 
the  same  not  subject  to  other 

duties,   per  100  lb... $3.31 

Automobile    bodies    imported 

separately,  per  100  lb.  gross. .   16.48 
Cars  and  car  parts,  per  100  lb.     9.95 
Up     to     2204     lb.— $6.63     for 
each   100  lb.   exceeding  2204 
lb. 
Motor    and    frames    or    chassis 
for  automobiles,    per  100  lb. .     1.66 

Motorcycles,    per    100   lb 24.86 

Columbia: 

Cars  and   trucks,    per  100  lb...     0.4731 

Motorcycles,  per  100  lb 2.365 

Ecuador: 

Automobiles  Free.  2%  A.V.  surtax 

Motorcycles,    per  100   lb.   Surtax 

included    $1.0153 

Paraguay: 

Cars    and    trucks 63.5%  A.V. 

Motorcycles    $65.52  each 

Peru: 

Trucks,  per  100  lb 5.30 

Cars  and  motorcycles  per  100  lb.  15.92 
See  note  **. 
Uruguay: 

Automobiles     and     taxis 29%  A.V. 

Motorcycles     $82.72  each. 

plus  14%  A.V.  surtax 
Venezuela: 
Automobiles     and     trucks,     per 

100  lb $0.6853 

Motorcycles,    per   100   lb 3.4330 

Costa   Rica: 

Trucks    for  province  of  Limon, 

per    100   lb 1.3314 

Trucks    for    interior    provinces, 

per   100   lb 1.2933 

Cars  and  motorcycles  for  prov- 
ince of  Limon,  per  100  lb 4.4381 

Cars    and    motorcycle*    for    in- 
terior provinces,   per   100  lb..     4.3113 
Cuba: 

C.    T.    &    M 25%  A.V. 

Dominican    Republic: 
Cars  and  passenger  omnibuses.   5%  A.V. 

Trucks    Free 

Motorcycles    10 %  A.V. 

Haiti: 

Cars,    trucks,    motorcycles 24%  A.V. 

Guatemala: 
Automobiles,  trucks  and  motors 

(gross  weight),  per  100  lb $4.64 

Motorcycles    and     parts     (gross 

weight),    per   100   lb 6.95 

Honduras: 

Cars  and  trucks,  per  100  lb 12.50 

Motorcycles,    per   100   lh 5.00 

Note:  Surtax  of  $0.14  per  100  lb. 
on  imports  into  Amalpa. 
Nicaragua: 
Cars,    trucks,    motorcycles    and 

parts    5%  A.V. 

Surtax    12M>%  of  duty 

Panama: 
Cars,    trucks,    motorcycles    and 

Parts    15%  A.V. 

Salvador: 
Cars,    trucks,    motorcycles    and 

parts,  per  100  lb $2.30 

Mexico: 
Trucks  under  1100  lb,  per  100  lb.     6.21 
Trucks  over  1100  lb.  per  100  lb.     2.48 


Cars    not    over    550   lb.    (gross), 

i  per  100  lb 18.66 

Cars  from  550  to  1650  lb.  (gross)   14.93 
Cars  over   1650   lb.    (gross),    per 

100  lb 12.44 

Motorcycles,    per  100    lb 24. 9S 

British    Guiana: 
C.   Tr.   M.   parts,  etc.,  General.  .22%  A.V. 

Preferential     11%  A.V. 

Invoice   surtax.    1%%    A.V.    and 
surtax  of  10%  of  duty. 
Dutch  Guiana: 

C.   Tr.   M.   parts,   etc 10%  A.V. 

French   Guiana: 

Automobiles    under    5500    lb 50%  A.V 

Automobiles   over    2500    lb.,    per 

100  lb.. $11. SO,  plus  5%  A.V.  Octroi  duties 
Motorcycles,   per  100  lb., 

$2S.05  plus  5%  A.V. 
Canada: 

C.  and  Tr.  of  all  kinds,  includ- 
ing motorcycles,  chassis, 
bodies   and    steel   w  h  e  e   Is. 

General    35%  a.V 

Preferential    25% 

New  Foundland: 
Cars,    trucks   and   motorevcles.  .45%  A  V 
Surtax  10%  of  duty. 
British   Honduras: 

<LeIleraI 15%  A.V. 

Preferential    10%  a  V 

Antigua : 

General  13.33^  A  V 

Preferential    g.8S%  A.V. 

Bahama    Islands: 

Cars   and   trucks.      General 20%  A  V 

Preferential    15%  ^'y 

Motorcycles.      General    50%  aV 

Preferential    37  5%    \V 

Parts    

Barbados: 

C.    trucks    and    motorcycles.  ..  .10%  A  V 
Bermuda: 
Automobiles     and     motorcycles 
are  prohibited. 
Dominica: 

General  ,9.5%  A.V. 

Preferential   S. 33%  A.V. 

Grenada : 

General      w%  A  v 

Preferential    6.66-   A  v 

Jamaica : 
Motor     cars     and     accessories. 

General    20^  A.V 

Preferential   153   AV 

Montserrat: 

General  ..      13.33^  A.V. 

Preferential    g  8Sc-r  Av_ 

St.    Christopher   and    Nevis: 

General    11%  A  V 

Preferential     '. '.    7.33^  A ,V 

St.   Lucia: 

General  16  5%  A  v 

Preferential     11%  A.v. 

St.    Vincent: 
General    1»  5%  \  V 

HPn^rr?ntil1  w%a\ 

Hongkong:    p,.ee 

Straits   Segments  Free 

Hawaii"    Free 

Philippines:    Free 

Porto    Rco  {££ 

Guam:     Free 

Virgin    Islands,    U.    S...  "Free 

Cypress: 

Cars    and     trucks Free 

Articles   not   sp<     -     i       General   B       \  V 

MaltaP       enUaJ     f'66%  A'v 

''■""      trucks    and    motorcycles. 15%  A.V. 

trucks  and  motorcycles..   5%AV 
Surtax   10%   of  duty 
Tutuila: 

Care,  trucks  and   motorcycles.  .10%  A.V. 
Trinidad   and   Tobago: 

and   trucks. 
ral    1  ,       \  v 

ii  in-    \'v' 

■'     30       \  V\ 

'      on%   A   V 

Australia:  -U/«A.V. 

Cars:  1.  Single    seated     bod 

General    $191. 40  each 

Preferential     135. SO  each 

2.  Double    seated    bodies 

I    271.60  each 

Preferential     213. 00  each 

3.  Bodies  with  fixed  or 
movable  canopy  tops 
such  as  limousines,  etc. 


General    364.50  each 

Preferential     315.90  each 

4.  Chassis:    Unassembled. 

General      17%  A.V. 

Preferential     7.5%  A.V. 

Assembled: 

General    20%  A  V 

„....,     ,.     Preferential     10%  A.V. 

British   India: 

Cars   and   motorcycles '0%  A  V 

Trucks    7  set,  a  v 

Ceylon:  (.5%  A.V. 

Motor    vehicles    7  5%  a  V 

Federated    Malay   States: 

.,  1£,*<*    vehicles    10%  A.V. 

North    Borneo: 

Vehicles       10%  A.V. 

New  Zealand: 
Cars,    trucks    and    motorcycles. 

General    20%  A.V. 

Preferential     10%  A.V. 

Aden:    '    pj.ee 

Japan   and    Chosen: 

Cars  and   trucks.     General 50% 

Conventional     35% 

Siam'°rCyCleS    $4661  each 

Cars,   trucks  and  motorcycles..   3%  A.V. 

French    Indo-China: 
Cars  and  trucks  under  5500  lb  .45%  A  V. 
Cars   and    trucks   over   5500   lb, 

„     Per    100    lb $n.so 

Motorcycles,   per  100  lb ->s  05 

Dutch   East  Indies: 
Carriages,      including     automo- 

x-  fbileS  •«•',, 10%  A.V. 

Aot   specified    era,  a  V 

Persia:  b/o  A.v. 

Cars,   trucks  and  motorcycles.  .15%  A.V. 
Syria : 

Cars,    trucks   and  motorcycles.  .11%  A.V. 
Abyssinia: 

Cars,    trucks  and   motorevcles.  .10%  A  V. 
Belgian  Congo: 

Cars,    trucks   and   motorcycles.  .10%  A.V. 
Egypt: 
Cars,    trucks  and  motorcycles..   8% 
Local  tax  of  V;    at  Alexandria. 
Algeria: 

Cars  and  trucks  under  5500  lb. 45%  A.V. 
.Cars   and    trucks   over   5500  lb  , 

per  100  lb $11  80 

Motorcycles,  per  100  lb 2S  05 

Nigeria: 

Cars,    trucks   and    motorcycles.  .Free 
Mauritus: 

Cars,    trucks  and   motorevcles.  .12%  A  V. 
Zanzibar: 

Cars,    trucks   and   motorcycles..   7.5%  A.V. 
Eritrea: 

Cars,   trucks  and  motorcycles..   S%  A.V. 
Libya: 

Cars,    trucks   and    motorcycles.  .11%  A.V. 
Somaliland: 

Cars,    trucks  and   motorcycles.  .15%  A.V. 
Liberia: 

Cars,    trucks   and   motorcycles.  .12»£%  A.V, 
Morocco : 

Cars,    trucks    and    motorcycles.  .  12 'i%  A.V, 
Union   of   South   Africa: 
Cars  and   motorcycles.   General. 20%  A.V. 

Preferential    17%  A.V. 

Trucks.      General    :;■,    A.V. 

Preferential   Free 

Mozambique: 

Cars  and    trucks 10%  A.V. 

Motorcycles    5%  A.V. 

Czecho-Slovakia: 

Cars  or  trucks  over  5500  lb,  per 

100  lb $4.54 

Cars  or  trucks  under  .".500  lb. .  .45%  A.V. 
Truck  bodies  over  5500  lb.,    per 

100   lb $0.90 

Passenger     car     carriage     work 

over  5500  lb.,  per  100  lb 6.91 

Car  or  truck  bodies  undo: 

lb 43%  A.V, 

Austria: 
Cars,  trucks  and  motorcycles — 

Up  to  8S0  lb.,   per  100  lb $13.63 

Over  880  to  3960  lb.,  per  100  lb    11  07 
Over  3960  to  7040  lb.,  per  LOO  lb     9  22 

Over  7040  lb.,  per  100  lb 5.53 

When  above   duties  are  paid  in 
paper,  figures  should  be  mul- 
tiplied  by   80. 
Belgium : 

Motorcycles,    per   100  lb $31.54 

Automobiles — Chassis  with  or 
without  motor,  with  or  with- 
out body,  weighing  less  than 
4400  lb.,  per  100  lb 21.04 


April  21,  1921 


From  4400  lb.  to  SS00  lb.,  inclu- 
sive: 
Passenger  cars,    per  100  lb...   21.04 

Other,   per  100  lb 13.15 

8800  lb.  and  more,   per  100  lb..     6.58 
Bulgaria: 
Motorcycles,  per  100  lb.  General  26.63 

Minimum    19.20 

Automobiles    33.03  eact 

These  duties  are  paid  in  paper 
and  should  be  multiplied  by  6. 
Denmark: 

Motorcycles,   per   100   lb $7.30 

Automobile  and  chassis  (includ- 
ing motorcycle  side  cars),  per 

100  lb 3.04 

Plus  5%  A.V 

Finland: 

Motorcycles    $11.58  each 

Cars  and   trucks 10%  A.V. 

Above  duties  are  to  be  increased 
200%. 
France: 

Motorcycles,  per  100  lb $2S.05 

Cars  and   trucks  under  5500   lb. 45%  A.V. 
Cars   and   trucks   over  5500    lb., 

per   100  lb $11.80 

Chassis  frames   for  automobiles 
weighing  5500  lb.  or  more,  per 

100  lb 11.80 

Less    than    5500   lb 45%  A.V. 

Bodies  of  automobiles  weighing 
5500  lb.   or  more: 

Trucks,  per  100  lb $3.68 

Passenger   cars,    per    100   lb  23.19 
Bodies  weighing  less   than   5500 

lb 45%  A.V. 

Faroe    Islands: 

Cars,    trucks   and   motorcycles.  .Free 
Iceland: 
Cars,    trucks    and    motorcycles, 

per   100   lb $0.22 

Germany: 
Motorcycles: 

110  lb.   or  under,  per  100  lb..   16.22 
Over    110    lb.    to    220    lb.,    per 

100    lb 12.97 

Over    220    lb.    to    550    lb.,    per 

100    lb 9.72 

Automobiles: 

Over  550  lb.,  but  not  over  1100 

lb.,   per  100  lb 6.48 

Over    1100    lb.,    but    not    over 

...   per  100   lb 4.32 

Over  2200  lb.,  per  100  lb 2.16 

When   duties  are  paid   in  paper 
there   is  a  surtax   of   900%. 
Greece: 

Motorcycles     $11.58  each 

Motor  vehicles:  Trucks  and  om- 
nibuses,   per    100    lb 2.31 

Passenger   cars: 

1320  lb.   or  under,   per  100  lb.     6.23 

Over  1320  lb.,  per  100  lb 7.91 

Chassis,  with  or  without  motors 
motors  separate,  per  100 

lb 1.26 

Bodies   for  trucks,   per  100  lb..   11.07 
Bodies  for  omnibuses   and  pas- 
senger   cars    154.40  each 
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Hungary: 

Automobiles,  chassis  and  motor- 

880  lb.  and  under,  per  100  lb.   13. SI 
Over   8S0  lb.    to   3960   lb.,   per 

100  lb 11.04 

Over  3960  lb.   to  7040   lb.,    per 

100    lb 9.22 

Over   7040    lb.,    per   100   lb 5.49 

These  duties  are  paid  in  paper 
and  should  be  multiplied  by 
20. 

Italy: 

Motorcycles     15.44  each 

Cars   and   trucks   weighing: 
Not    more    than    SS0    lb.,    per 

100  lb 10.53 

Over  SS0  lb.  up  to  19S0  lb.,  per 

100  lb 10.04 

Over   1980   lb.    up   to   3520   lb., 

per  100  lb 5.68 

Over   3520    lb.    up   to    5500   lb., 

per   100   lb 6.54 

Over   5500   lb.    up   to   SS00    lb.. 

per   100   lb 8.31 

Over  8S00  lb.,   per  100  lb 5.22 

Automobiles  with  or  without 
bodies  weighing  not  more 
than  5500  lb.  will  also  pay  a 
surtax  of  35%  A.V.  Duties 
paid  in  paper  are  to  be  multi- 
plied by  3. 

Jugo  Slavia: 
Cars,  motorcycles  and  parts. . .  .30%  A.V. 

Trucks   20%  A.V. 

There  is  a  10%  surtax  on  lux- 
uries. 

Netherlands: 
Cars,    trucks   and   motorcycles..  5%  A.V. 

Norway: 

Motorcycles    (motors    are    duti- 
able separately),  per  100  lbs.. $487. 22 
Automobiles  of  all  kinds  includ- 
ing   motorcycle   side   cars 18%  A.V. 

Motors,      including      motorcycle 

motors    15%  A.V. 

Portugal: 

Cars  and  trucks  complete $129.60  each 

Cars     and     trucks     incomplete, 

with   motor    75.60  each 

Motorcycles    54.00  each 

Surtaxes: 
Cars  complete: 

Up   to   18    hp 540.00  each 

Over    18    hp l.OSO.OO  each 

Cars  incomplete: 

Up   to   18  hp 270.00  each 

Over    IS   hp 756.00  each 

Incomplete    bodies    334.80  each 

Trucks — Complete    or    not 129.60  each 

Motorcycles    54.00  each 

Import  duties  and  surtaxes  in 
Portugal  are  payable  in  Eng- 
lish exchange,  one-half  being 
converted  at  normal  rate  and 
one-half  at  current  exchange 
rate. 
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Roumania: 

Cars,    trucks    and    motorcycles, 
weighing  each: 
Less  than  220  lb.,  per  100  lb.     7.63 
From  220  to  550  lb.,  per  100  lb.     6.36 
From  550   to  1100  lb.,   per  100 

lb 5.08 

From  1100  to  2200  lb.,  per  100 

lb 3. SI 

Over  2200  lb.,  per  100  lb 2.54 

These  duties  are  to  be  increased 
five  times. 

Spain: 

Motorcycles  and  parts  (includ- 
ing motors)  per  100  lb 78.62 

Chassis,  with  or  without  motor 
weighing,    net: 
Not  over  2200  lb.,  per  100  lb.  26.31 
More  than  2200  lb.,  per  100  lb.  31.54 
Cars — with    or    without    motors 
in   addition   to   the    duty   on 
chassis: 

Open $115.80  each 

Closed    185.28  each 

Trucks,   per  100  lb $13.13 

(A   new  tariff  is   to  be  issued 
at  an  early  date.) 

Sweden: 

Motorcycles   (complete)   $16. OS  each 

Vehicles  with  or  without  motor, 
chassis  wheels  with  rubber 
tires  for  such  vehicles 15%  A.V. 

Switzerland: 

Motorcycles — not  covered  with 
leather  or  upholstered,  per  100 
lb $4.36 

Motor  vehicles,  including  chas- 
sis, bodies,  axles  with  driving 
gears,  and  radiators,  not  cov- 
ered with  leather  or  uphol- 
stered, per  100  Hi $3.49 

Same,  covered  with  leather  or 
upholstered,  per  100   lb $6.98 

Motor  vehicles,  covered  with 
leather  or  upholstered,  per 
100  lb $5.22 

Turkey: 

Cars,   Trucks  and   Motorcycles.  11%  A.V. 
United    Kingdom: 
Motor     Cars     and     Motorcycles 
and  Parts  : 

General    tariff    33M>%  A.V. 

Preferential -is  of  full  rate 

(In  calculating  the  value,  the 
value  of  the  tires  is  deducted 
from   total   value.  I 

NOTES 

•The  "actual  duties"  include  2%  gold  sur- 
tax and  increase  due  to  proportion  of  duty 
payable  on  a  gold  basis.  The  calculations 
are  based  on  a  value  of  14  cents  to  the  paper 
milries  and  are  subject  to  change  in  accord- 
ance  with    variations   in    its  value. 

••Surtax  included  in  each  case  where  A 
surtax  is  imposed  unless  otherwise  noted. 


Gas  and  Electric  Welding 


THE  welding  of  steel,  cast  iron,  aluminum  and  other 
metals  has  become  an  important  factor  in  industry 
during  the  past  two  decades.  Both  in  the  manufacture 
of  machinery  and  in  the  repair  of  breaks  much  welding 
is  done.  There  are  two  general  processes  of  machine 
welding — the  gas  flame  method  and  the  electric  method. 
Under  each  of  these  heads  there  are  a  number  of  distinct 
processes  differing  considerably  in  their  details  and  adap- 
tability. In  industrial  work  where  welding  of  this  kind 
is  to  be  used  it  is  well  to  make  a  thorough  study  of  the 
different  methods  available  to  see  which  one  lends  itself 
best  to  the  work  in  hand.  Such  a  study  will  be  facili- 
tated in  the  future  by  two  books  just  issued  by  the  Mc- 
Graw-Hill Book  Co.  dealing  with  Gas  Torch  and  Thermit 
Welding  and  Electric  Welding  respectively.  The  author 
is  Ethan  Viall,  formerly  editor  of  American  Machinist. 

Mr.  Viall  deals  with  the  different  gases  used  in  gas 
welding,  namely,  acetylene,  Blaugas,  coal  gas,  Drigas, 
hydrogen  and  thermalene,  giving  their  flame  tempera- 
tures, ignition  temperatures  and  other  physical  proper- 
ties affecting  their  value  as  welding  fuels.  He  outlines 
the  field  of  gas  torch  welding  and  cutting,  stating  that 
the  welding  process  is  used  in  automobile  and  airplane 


construction,  in  lead  burning  and  in  sheet  metal  work, 
such  as  the  manufacture  of  light  air  tanks,  tubing  and 
oil  storage  tanks.  In  aircraft  manufacture  gas  welding 
is  used  for  welding  water  jackets  to  the  cylinder,  valve 
cages  to  the  cylinder,  flanges  to  manifold  connections,  of 
manifolds,  spark  plug  thimbles,  tubular  frame  sections, 
splice  plates,  sockets  to  frame,  aluminum  crankcases  and 
water  tank.  In  automobile  manufacture  it  is  used  for 
welding  rear  axle  housings,  defective  gears  and  pinions, 
manifolds,  shafts,  steering  posts,  automobile  bodies, 
tubing  used  in  windshields,  crankcases,  transmission 
cases,  wheels  which  are  made  of  stamped-out  parts, 
mufflers,  valve  stems  to  valves,  rims,  repairing  crank 
shafts  and  frames  and  extending  the  frame  to  convert 
passenger  cars  into  commercial  vehicles. 

In  the  book  on  gas  welding  are  described  the  different 
methods  of  producing  oxygen  and  the  manner  of  its  de- 
livery to  the  trade,  acetylene  welding  outfits  and  weld- 
ing methods.  The  last  part  of  this  book  deals  with  the 
Goldschmidt  Thermit  process  of  welding. 

The  book  on  Electric  Welding  deals  in  a  similar  man- 
ner with  that  subject.  All  methods  are  divided  into  two 
classes. — arc  welding  and  resistance  welding. 
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What  Do  You  Know  About  Your 
Factory  Doctor? 

The  necessity  for  a  careful  selection  of  industrial  physicians  is  emphasized 
by  Major  Magnuson  of  the  Surgeon  General's  Office.  Major  Magnuson 
is  associated  with  the  Illinois  Industrial  Board  and  is  thoroughly  familiar 
with  the  various  phases  of  medical  work  in  industrial  plants. 


SEVERAL  years  ago  there  was  a  young  man  prac- 
ticing dentistry  in  a  Pennsylvania  mining  town. 
He  had  prepared  at  a  second-rate  dental  school 
and  had  failed  three  times  to  pass  the  examinations 
necessary  to  obtain  his  State  certificate.  He  had  many 
friends  in  the  town,  however,  and  for  several  years  was 
able  to  practice,  in  spite  of  his  lack  of  license,  and  to 
elude  the  law  through  the  support  of  his  following  and 
political  friends. 

This  man,  an  incompetent  dentist,  obtained  a  position 
as  assistant  to  the  chief  physician  at  one  of  the  largest 
shipbuilding  plants  in  America,  held  that  position 
throughout  the  war  and  still  holds  it.  He  acted  in  the 
capacity  of  a  medical  man,  not  of  a  dentist.  He  started 
at  $25  per  week  but  has  been  greatly  advanced. 

The  work  of  this  pseudo-physician  was  unsatisfactory 
to  the  employees  almost  from  the  start,  and  later  the 
suspicion  got  out  that  he  was  not  a  medical  doctor  at 
all  but  a  dentist.  Not  only  did  the  medical  work  suffer, 
but  the  reputation  of  the  plant  among  outsiders  was 
seriously  affected  by  it.  Had  it  not  been  for  the  excel- 
lent ability  of  the  chief  physician  things  might  have 
been  in  bad  shape. 

This  failure  of  employers  to  investigate  carefully  the 
qualifications  of  the  men  whom  they  employ  as  plant 
physicians  is  forcefully  brought  out  by  Major  P.  B.  Mag- 
nuson, of  the  Surgeon  General's  Office  of  the  War  De- 
partment, in  an  address  to  the  International  Associa- 
tion of  Industrial  Accident  Boards  and  Commissions. 

"I  don't  know,"  Major  Magnuson  said  in  part,  "how 
much  the  layman  is  expected  to  know  about  the  differ- 
ent classifications  of  medical  schools  in  this  country. 
We  have  a  number  of  classifications  under  the  American 
Medical  Association,  the  A-plus  school — standing  the 
highest — and  the  A,  B-plus  and  the  B,  and  these  are 
rated  according  to  their  faculty,  their  equipment,  their 
clinical  facilities.  Now,  it  makes  a  good  deal  of  differ- 
ence to  a  man  in  his  education  as  to  what  sort  of  con- 
tact he  has  had  during  his  student  days — in  the  forma- 
tive period.  A  man  who  has  gone  to  one  of  the  schools 
that  we  have  in  Chicago,  which  we  call  the  "mill"  and 
which  the  State  Board  of  Licensors  has  been  trying  to 
put  out  of  business  for  a  good  while,  is  not  apt  to  have 
very  high  ideals  when  he  comes  out  of  school.  He  gets 
a  job,  usually,  as  a  night  surgeon  at  some  large  plant 
to  help  himself  through  school,  and  when  he  comes  out, 
instead  of  taking  an  internship,  he  goes  right  into  in- 
dustrial work  nine  times  out  of  ten. 

"Why  does  he  go  into  industrial  work?     Princi- 
pally because,  to  the  average  corporation,  the  doc- 
tor is  a  doctor.     The  president  of  that  corporation 
"wouldn't  take  that  man  on  as  his  own  family,  physi- 


cian, but  it  never  occurs  to  him  that  a  cheap  doctor 
is  an  expensive  proposition. 

"I  would  like  to  tell  something  that  happened  to  me 
when  I  first  went  into  industrial  work.  I  had  been  with 
Doctor  Murphy  of  Chicago  for  several  years  as  his  as- 
sistant, and  upon  his  advice  went  over  to  the  stockyards 
— along  Halstead  Street — to  get  a  little  more  experience. 
I  went  in  to  see  the  president  of  one  of  the  large  cor- 
porations and  asked  him  if  he  didn't  want  a  doctor. 

"'No,'  he  said,  'We  have  one  doctor;  we  don't  need 
any  more.' 

"I  said,  'How  much  do  you  pay  him?' 

"He  said,  'I  don't  know,  but  I  will  find  out;'  so  he 
called  up  the  claim  agent.  They  were  paying  the  doctor 
$75  a  month.    They  were  being  cheated,  I  think. 

"He  said,  'What  do  you  want  to  do  it  for?' 

"I  said,  'I  want  to  do  it  on  a  fee  basis.' 

"He  said,  'How  much  will  that  cost?' 

"I  said,  'It  will  cost  you  $2  for  the  first  office  visit 
and  $1  for  every  other  one  after  that;  $3  for  the  first 
call  and  $2  for  every  one  after  that.' 

"He  said,  'That  will  run  over  $75  a  month.' 

"I  said,  'I  hope  so,  or  I  don't  want  the  job.' 

"After  thinking  it  over — I  had  quite  a  conversation 
with  him — I  asked  him  if  he  knew  anything  about  his 
doctor.     I  said,  'Where  did  he  graduate  from?' 

"He  said,  'I  don't  know.' 

"  'What  experience  did  he  have  before  he  came  to 
you?' 

"  'I  don't  know.' 

"I  said,  'Do  you  know  who  he  is?' 

"  'Well,'  he  said,  'I  know  his  name  is  so  and  so.' 

"  'Well,'  I  said,  'Do  you  think  it  would  save  you  any 
money  if  you  had  surgical  treatment  which  was  a  little 
better  than  you  are  getting  now?' 

"He  said,  'I  don't  know,  but  I  am  willing  to  gamble 
with  you.  I  will  pay  you  on  a  fee  basis  and  I  will  let 
the  other  fellow  stay  here  and  pay  him  a  salary,  and 
the  fellow  that  has  the  most  business  at  the  end  of  three 
months  I  will  let  have  the  job.'  He  added,  'You  are 
starting  out  with  a  handicap,  because  the  boys  know 
this  other  fellow  and  they  don't  know  you.' 

"I  said,  'Maybe  that  is  no  handicap;  that  may  be  an 
advantage.' 

"So  we  went  to  it.  At  the  end  of  three  months  I  am 
glad  to  say  I  had  about  80  per  cent  of  the  business. 
At  the  end  of  six  months  the  bill  for  that  one  company, 
on  a  fee  basis,  totaled  more  than  $600 — the  same  work 
the  other  fellow  was  doing  for  $75. 

"At  the  end  of  the  year  this  was  the  record:  We 
had  had  almost  ten  per  cent  more  accidents  than 
we  had  had  the  year  before;  we  had  had  only  one 
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lawsuit  filed,  as  against  thirty-one  the  year  before. 
There  was  a  total  saving  of  $20,000  in  the  claim 
department,   and   the  surgical   department   expense 
had  been  boosted  almost  $900. 
"The  training  of  a  surgeon  should  be  brought  to  the 

attention  of  an  employer  as  much  as  the  training  of  his 

general  manager. 

"He  should  look  into  the  training  of  the  surgeon 
he  employs  and  the  man's  character  as  carefully  as 
he  does  the  general  manager's,  because  it  pays  in 
dollars  and  cents,  and,  if  we  are  going  to  talk  to 
a  corporation  head,  we  have  got  to  talk  in  dollars 
and  cents  and  not  in  medical  ethics,  because  he  isn't 
interested  in  medical  ethics;  he  is  interested  in  dol- 
lars and  cents  saving  at  the  end  of  the  year. 

"The  weighing  of  medical  testimony  as  it  comes  be- 
fore the  industrial  board  from  the  men  who  have  ex- 
amined a  case  and  had  it  under  observation  is  sometimes 
a  rather  difficult  thing. 

"We  have  tried,  in  Illinois,  to  put  ourselves  in  a  posi- 
tion so  that  the  employers  and  employees  would  have 


enough  confidence  in  the  medical  department  and  the 
industrial  commission  to  eliminate  all  expert  testimony; 
to  send  their  case  to  the  commission  and  to  say,  'You 
tell  us  how  much  this  thing  is  worth  in  dollars  and 
cents.' 

"We  would  like  to  be  able  to  talk  in  dollars  and  cents 
to  the  employer  and  to  show  him  the  difference  saved  in 
compensation  by  the  supplying  of  expert  surgical  treat- 
ment and  poor  surgical  treatment;  and,  to  that  end,  I 
have  a  rough  surgical  report  to  be  filled  in  by  the  com- 
mission on  every  case,  in  order  to  trace  our  accident 
cases  down  and  find  out  what  the  dollars  and  cents  sav- 
ing is  per  case  in  certain  classes  of  injuries  occurring  in 
industry. 

"If  we  get  that  information  we  can  say  to  a  company, 
'Last  year  cases  treated  by  men  who  rate  as  class  A-l 
men  cost  in  compensation  $350  for  certain  classes  of 
injuries,  on  an  average.  Cases  treated  by  class  B  men 
cost  $850  per  case.  The  medical  treatment  paid  for 
class  A  men  cost  $75  more  per  case  than  the  medical 
treatment  paid  class  B  men.  Therefore,  you  have  a  sav- 
ing of  $400  or  $500  per  case.'" 


S.  A.  E.  Summer  Meeting  Program  Nearing  Completion 


PLANS  for  the  semi-annual  meeting  of  the  Society  of 
Automotive  Engineers  to  be  held  at  West  Baden, 
Ind.,  May  24  to  28,  are  nearing  completion.  Of  the  tech- 
nical sessions  at  this  meeting  the  Research  and  Fuel  Ses- 
sions will  undoubtedly  rank  first  in  point  of  general  in- 
terest. Although  the  visit  of  Sir  Dugald  Clerk,  the 
noted  British  scientist,  has  been  canceled  because  of 
illness  in  his  family,  his  paper  will  be  read  and  dis- 
cussed at  the  Research  Session.  In  this  session  will 
also  be  included  a  paper  by  C.  W.  Stratford  of  the  Asso- 
ciated Oil  Company  on  automotive  engine  and  vehicle 
lubrication  as  well  as  a  description  by  Professor  W.  E. 
Lay  of  the  new  research  laboratory  at  the  University  of 
Michigan  to  be  used  in  connection  with  their  newly  es- 
tablished Bureau  of  Research  Investigation.  The  paper 
by  Dr.  H.  C.  Dickinson  at  the  Fuel  Session  will  discuss 
fundamentals  affecting  passenger  car  economy.  Fred  C. 
Ziesenheim  of  the  Carnegie  Institute  of  Technology  will 
present  at  this  session  a  paper  on  the  Development  of  a 
High-Compression  Oil  Engine  for  Automotive  Purposes 
and  a  description  of  a  new  manifold  for  the  Dorris  car 
will  be  the  subject  of  the  paper  by  George  P.  Dorris. 

Other  technical  sessions  will  be  devoted  to  aeronaut- 
ics, farm  power,  highway  transport  and  engineering  re- 
lation to  sales.  V.  E.  Clark's  paper  scheduled  for  the 
Aeronautic  Session  will  discuss  the  economic  reasons  for 
the  present  unsatisfactory  status  of  commercial  avia- 
tion and  contain  suggestions  of  possible  remedies.  S.  H. 
Philbin  will  emphasize  the  necessity  of  adequate  Federal 
legislation  to  secure  the  support  of  the  substantial  busi- 
ness man  for  air  transportation.  G.  J.  Mead's  paper  will 
criticize  the  present  practice  of  powerplant  installation 
in  aircraft  and  point  the  way  to  probable  future  devel- 
opment. 

The  tractor  testing  work  and  operation  study  at  Pur- 
due University  will  be  the  basis  of  a  paper  by  Professor 
G.  A.  Young.  The  United  States  Department  of  Agricul- 
ture has  recently  spent  several  months  making  a  survey 
of  the  farm  tractor  under  varied  conditions,  and  H. 
R.  Tolley,  who  has  been  engaged  in  this  work,  will  pre- 
sent data  resulting  from  these  investigations.  It  is 
planned  to  have  the  recent  progress  of  the  Government 
highway  research  work  described  at  the  Highway  Ses- 
sion.    The  Economic  Status  of  the  Automotive  [ndustry 


is  the  title  of  a  timely  paper  to  be  read  by  F.  R.  Pleason- 
ton  at  the  Engineering  Sales-Stimulus  Session,  stressing 
the  importance  of  economy  of  operation  in  future  car 
designs. 

The  sports  program  this  year  will  be  one  of  the  most 
comprehensive  ever  conducted  by  the  Society,  including 
everything  from  a  tug-of-war  to  croquet,  with  appro- 
priate prizes.  Golf,  tennis  and  trapshooting  tourna- 
ments are  planned,  as  well  as  two  baseball  series.  The 
ladies  will  find  card  parties,  clock-golf,  croquet  and  ten- 
nis tournaments  arranged  for  them,  not  to  mention  the 
dancing  contest  that  has  proved  so  popular  at  past  meet- 
ings. 

The  reduced-fare  plan  which  has  been  arranged  with 
the  railroads  differs  from  the  one  in  effect  at  the  annual 
meeting  last  January.  A  reduced-fare  certificate  will 
be  mailed  by  the  Society  to  its  members  about  May  1. 
This  must  be  presented  when  transportation .  to  West 
Baden  is  purchased  in  order  to  secure  a  25  per  cent  re- 
duction. Round-trip  tickets  only  may  be  purchased  un- 
der this  plan;  no  stop-overs  are  allowed  and  the  same 
route  must  be  used  in  both  the  trip  to  West  Baden  and 
return.  A  map,  which  will  be  mailed  with  the  certifi- 
cates, will  show  the  area  in  which  this  reduced-fare 
plan  applies. 

While  the  meeting  at  West  Baden  will  open  with  a  ses- 
sion of  the  Standards  Committee  on  Tuesday,  May  24,  it 
is  planned  to  hold  a  joint  session  with  the  American  So 
ciety  of  Mechanical  Engineers  at  McCook  Field,  Dayton, 
Ohio,  on  the  preceding  Saturday,  May  21,  at  which  time 
the  members  of  the  two  societies  are  to  be  the  guests  of 
the  Air  Service.  Opportunity  will  be  given  for  inspec- 
tion of  the  Air  Service  laboratories  and  flying  equipment 
at  McCook  Field,  and  special  arrangements  for  exhibi- 
tion flights  are  being  made.  The  session  at  McCook  Field 
will  include  a  talk  by  Major  Thurman  H.  Bane  on  the 
Future  of  the  Air  Service,  to  be  accompanied  by  motion 
pictures  of  aircraft  and  aeronautic  devices  in  operation. 

On  Saturday  evening  the  Dayton  Section  of  the  S.  A.  E. 
will  entertain  members  of  the  S.  A.  E.  and  A.  S.  M,  E. 
at  the  Dayton  Engineers'  Club,  the  functions  including 
a  dinner  at  fi:.°,0,  to  be  followed  by  a  ball  to  which  mem- 
bers and  their  wives  are  invited.  ('.  F.  Kettering  will 
make  an  address  at  the  dinner. 
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"Bunk"  or  a  Fair  Deal?    A  Discussion 
of  Mental  Attitudes 

Mr.  Tipper  discusses  how  honest  attempts  at  fair  dealing  by  the  manufac- 
turer may  be  regarded  as  "bunk"  by  the  worker.  The  worker's  point  of 
view  must  be  recognized  when  information  is  being  presented  to  him. 
Ignorance  may  bring  as  bad  results  as  deliberate  deception. 

By  Harry  Tipper 


THE  men  were  filing  out  of  the  plant  after  the  day's 
work  and  receiving  their  pay  at  the  pay  office  on 
their  way  out.  As  each  man  received  his  en- 
velope, attached  to  it  was  a  larger  envelope  evidently 
containing  some  kind  of  a  notice  from  the  concern. 

A  little  group  of  men  who  had  received  their  pay  were 
engaged  in  counting  it  up  and  perhaps  speculating  upon 
the  contents  of  the  other  envelope  which  no  one  had 
opened  up  to  that  time. 

Another  man  came  up  to  the  group  with  his  envelopes 
in  his  hand. 

"Say,  fellows,"  he  said,  "what's  the  dope?" 

"Some  more  bunk  from  the  old  man;  suppose  we  might 
just  as  well  see  what  it  is,  any  way." 

After  the  man  had  left  the  group  to  go  home  the  old 
man  caught  up  with  him. 

"Look  here,  Bill;  I  heard  you  say  you  supposed  this 
was  more  bunk.   Is  that  what  you  really  think  about  it?" 

"Why,  sure.  When  you've  worked  in  as  many  places  as 
I  have  you  will  find  out  that  just  so  much  of  the  stuff 
they  hand  you  is  bunk,  pure  bunk,  that  you  don't  pay 
any  attention  to  anything  they  say." 

"Well,  now,"  returned  the  old  man,  "that's  all  right, 
Bill;  but  you  have  been  here  about  four  months  and  you 
have  had  time  to  find  out  what  is  happening  in  this  shop. 
Have  you  found  us  giving  you  any  bunk?" 

The  man  thought  a  minute. 

"No,  now  that  I  think  about  it,  I  guess  I  have  not. 
Everything  you  handed  me  has  meant  something  and 
you  stood  by  it.  I  guess  I  got  into  the  habit  of  think- 
ing everything  was  bunk,  and  had  not  figured  out  the 
difference." 

"That's  fine,  Bill,"  returned  the  old  man,  "I  am  glad  to 
hear  that;  now  if  we  have  been  on  the  square  with  you 
you  should  have  been  on  the  square  with  us.  You  have 
some  influence  with  some  of  these  other  fellows,  and  it 
makes  them  suspicious  when  they  hear  you  talking  about 
the  bunk  we  are  handing  out.  Don't  you  think  it  would 
be  only  fair  to  let  them  know  what  you  have  found  out?" 

It  was  a  custom  of  the  old  man  to  stick  around  the 
pay  office  once  in  a  while  after  the  shop  was  closed,  and 
get  next  to  the  man  who  had  a  grievance  or  who  indi- 
cated that  he  had  a  suspicion  of  the  treatment  he  was 
getting.  It  had  paid.  The  family  spirit  had  continued 
in  the  organization  even  when  it  had  grown  large 
enough  to  employ  two  or  three  thousand  men  and  con- 
ducted a  business  big  enough  to  occupy  the  full  time  of 
any  leader. 

Bill's  remark  about  the  bunk  illustrates  a  point  of 
view  which  is  quite  prevalent  among  intelligent 
workers,  and  the  man  who  is  sincerely  endeavoring 


to  be  square  with  his  employees  suffers  from  this 
condition.  Even  his  own  executives  in  their  attempt 
to  be  fair  and  to  give  the  worker  a  proper  knowl- 
edge of  the  organization,  are  likely  to  address  em- 
ployees through  factory  house  organs  or  bulletins 
or  in  other  ways,  in  inspirational  talks,  things  which 
look  like  preachments.  They  don't  appeal  to  him,  the 
worker,  and  are  classified  as  mere  bunk. 

In  many  establishments  the  same  care  for  the  in- 
dividual human  relations  is  not  evident,  and  in  such 
establishments  the  methods  employed  to  communicate 
from  the  management  to  the  worker  are  irritating  to 
him  and  the  methods  of  expression  destroy  the  inter- 
est that  might  be  established  or  throw  doubt  on  the 
sincerity  of  the  information  itself. 

The  men  talk  freely  among  themselves  about  these 
things.  They  are  inclined  to  suspect  the  motives  of  the 
management  and  they  get  into  the  habit  of  regarding 
most  of  the  material  from  the  management  as  meaning- 
less or  as  an  attempt  to  put  something  over. 

No  man  likes  to  feel  that  his  point  of  view  has  been 
entirely  neglected  by  the  boss;  every  man  has  some 
sense  of  his  own  worth  and  some  self  respect.  Every 
man  expects  an  acknowledgment  of  his  individuality  and 
his  individual  interest. 

A  man  must  be  a  pretty  close  friend  before  we  will 
permit  him  to  preach  to  us  about  what  we  should  do 
or  advise  us  as  to  our  mistakes  without  resenting  it. 
That  is  particularly  the  case  where  business  obliges 
us  to  work  together  and  to  conceal  our  resentment  to 
some  extent. 

A  good  many  of  the  attempts  to  establish  understand- 
ing within  the  factories  have  developed  into  the  definite 
development  of  propaganda  to  the  men,  instead  of  work- 
ing out  any  discussions  with  them.  Many  factory  house 
organs  published  by  the  management  have  turned  out 
more  copy  about  the  company,  its  strength  and  its  facili- 
ties, the  high  character  of  its  organization  and  so  forth, 
than  they  have  about  the  practical  difficulties  of  the 
shop  and  the  practical  necessities  of  the  workers. 

Some  house  organs  in  their  editorial  approach  to 
the  worker  remind  me  very  much  of  the  politician 
to  whom  the  colored  voter  had  been  listening  for  a 
considerable  time  as  he  expounded  his  platform. 
Afterward  the  colored  man  was  asked  what  he 
thought  of  the  candidate,  to  which  he  replied:  "He 
certainly  do  recommend  himself  most  highly." 

A  good  deal  of  the  material  sent  from  the  management 
to  the  workers,  supposedly  for  the  purpose  of  establish- 
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ing  the  co-operative  or  family  spirit  in  the  organization, 
is  so  definitely  a  high  recommendation  for  the  concern 
that  it  cannot  fail  to  evoke  a  similar  but  stronger  com- 
ment from  the  worker  who  reads  it. 

The  unfortunate  part  of  the  matter  is  the  influence 
exercised  upon  the  attitude  of  the  worker  by  these  ex- 
periences. Labor  turnover  is  considerable  in  most  in- 
dustries; even  the  skilled  workers  float  from  job  to  job. 
There  is  considerable  free  masonry  among  men  of  the 
same  occupation,  and  the  comments  arising  out  of  some 
of  these  experiences  are  carried  far  and  wide  beyond  the 
area  of  the  establishment  in  which  they  exist. 

Very  few  men,  even  those  who  are  writing  to  the  fac- 
tory workers  through  house  organs  or  other  contacts 
between  the  management  and  the  workers,  get  out  among 
the  men  so  that  they  can  study  the  attitude  of  the  worker 
and  his  reactions  to  his  own  work.  This  cannot  be  done 
by  simply  going  among  the  men  in  the  shop;  the  freedom 
of  their  conversation  is  lost  as  soon  as  a  stranger  gets 
into  it  and  the  man  who  sees  his  workers  only  when 
he  is  in  his  official  capacity  will  not  get  their  full  re- 
action unless  he  has  been  able  to  prove  by  patient  ac- 
quaintanceship with  them,  that  he  respects  their  con- 
fidence and  their  individual  point  of  view.  It  is  very 
easy  to  lose  the  atmosphere  in  which  influence  is  created 
and  through  which  differences  are  erected  when  the  cir- 
cumstances of  the  work  removes  one  from  the  con- 
tinual pressure  of  that  atmosphere. 

Some  years  ago  I  had  occasion  to  write  some  adver- 
tising relating  particularly  to  conditions  in  the  State  of 
Texas.  I  spent  a  month  in  Texas  at  that  time  and  had 
been  in  that  State  a  number  of  times  before.     The  first 


pieces  of  advertising  were  written  while  I  was  in  Texas. 
After  I  had  been  back  about  three  months  in  New  York 
it  was  necessary  to  write  more  of  the  advertising  to  con- 
tinue the  campaign.  I  found  it  impossible  to  duplicate 
the  work  which  had  been  done  in  Texas,  even  though 
conditions  were  fairly  fresh  in  my  memory,  because  the 
suggestion  arising  out  of  the  pressure  of  the  atmos- 
phere was  lost. 

Unless  we  constantly  refresh  ourselves  by  contact 
with  various  kinds  of  people,  we  lose  the  under- 
standing of  their  attitude  and  the  reason  for  their 
influence.  When  we  do  that  our  attempts  to  interest 
them  must  appear  absurd  and  of  little  value.  A  lot 
of  the  things  which  appeal  to  the  worker  as  bunk 
are  sincere  efforts  to  improve  his  understanding  of 
business,  his  capacity  as  a  worker  and  the  co-opera- 
tive spirit  of  the  plant. 

They  fail  not  from  lack  of  sincerity  but  from  igno- 
rance of  the  man  to  whom  they  are  addressed.  Of 
course  there  are  many  plants  where  there  is  no  at- 
tempt to  understand  the  worker  at  all,  and  these 
plants  are  always  sources  of  possible  dissatisfaction 
and  trouble.  Ignorance  is  responsible  for  more  mis- 
understanding than  the  deliberate  attempt  to  de- 
ceive, but  well-meaning  ignorance  will  be  just  as  cer- 
tain in  its  results  as  the  deception  created  by  the  de- 
liberate desire. 

It  is  worth  while  that  every  approach  to  the  factory 
worker  should  be  carefully  considered  from  his  stand- 
point, so  that  the  things  which  he  should  understand  are 
understood  in  their  proper  relation. 


New  Type  Returnable  Container  for  Differentials 


ANEW  type  of  returnable  container  suitable  for  use 
in  shipping  five  differentials  has  been  developed 
by  the  Forest  Products  Laboratory  of  the  U.  S.  Depart- 
ment of  Agriculture.  The  new  container  was  perfected 
after  two  experimental  types  had  failed  to  withstand  the 
severe  test  to  which  the  boxes  were  subjected. 

This  new  container  is  not  only  so  constructed  as  to 
prevent  damage  or  breakage  of  any  kind,  but  also  pro- 
tects the  differentials  from  dirt,  dust  and  moisture. 
The  construction  of  this  crate  was  as  follows. 

Longitudinals — 1%  x  1%  x  36  in.,  Southern  yellow 
pine.  Spacing  blocks — 2%  x  3%  x  10%  in.,  Southern 
yellow  pine.  The  longitudinals  are  nailed  to  spacers 
with  2-16d  cc.  box  nails  at  each  intersection.     Bolts  at 


the  four  corners  are  V2  x  11-in.  machine  bolts.  A  cover- 
ing of  3,  16-in.  3-ply  birch  is  used. 

Three-ply  material  is  used  for  covering  because  it  is 
much  more  durable  under  rough  handling  than  single- 
ply  material.  Practically  any  species  can  be  used  in  this 
wood  covering,  but  hardwoods,  such  as  black  ash,  soft 
or  silver  maple,  red  gum,  sycamore,  white  elm,  hickory, 
beech,  birch,  oak,  white  ash,  or  rock  elm,  are  preferable. 

Four  pieces  of  a  4%  x  36-in.  size,  and  two  pieces, 
size  9  x  32  in.,  are  required  to  cover  the  crate. 

The  cover  is  nailed  on  with  large  headed  nails.  Six- 
penny cement  coated  box  nails  are  best  to  use  with 
plywood  of  the  hardwood  groups,  but  special  large 
head  nails  are  advisable  if  any  of  the  softer  woods  are 
used: 

This  crate  was  developed  by  the  Forest  Products 
Laboratory  at  the  request  of  a  large  manufacturer  of 
differentials,  and  can  be  built  as  described  at  a  cost  of 
about  $3.  A  similar  crate,  built  along  slightly  modified 
lines,  can  be  made  at  a  cost  of  about  $1.75,  although  this 
latter  type  is  possibly  somewhat  less  efficient  than  crate 
described. 


Returnable  shipping  container  for  differentials 


TESTS  are  being  carried  out  by  the  Bureau  of 
Standards  on  special  blended  fuels  at  the  request 
of  other  government  departments.  Conferences  have  been 
held  with  members  of  the  Fuel  Research  Committee  of  the 
S.  A.  E.  and  other  organizations,  including  representatives 
of  the  government,  looking  toward  the  formation  of  a 
definite  program  for  the  investigation  of  various  fuel 
problems  of  interest  in  connection  with  automotive  engi- 
neering practice.  During  a  recent  visit  of  one  of  the 
members  of  the  Bureau's  staff  to  Europe  a  special  study 
was  made  of  fuel  conditions  abroad. 
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Industrial  Investigations 

ANNOUNCEMENT  is  made  from  Washington 
that  President  Harding  has  asked  that  Con- 
gress initiate  a  movement  to  inquire  into  the  methods 
of  a  number  of  industrial  associations.  The  idea  be- 
hind this  movement  appears  to  be  that  the  Federal 
Trade  Commission  believes  that  a  number  of  indus- 
trial associations  are  given  to  price  fixing.  It  is  not 
the  idea  that  these  associations  actually  fix  prices  for 
their  members,  but  the  members  exchange  such  price 
information  as  leads  to  practically  uniform  prices  on 
similar  products.  The  rather  informal  method  of 
reaching  a  uniformity  of  price  is  called  the  "open 
price  system." 

The  idea  developed  by  the  Federal  Trade  Commis- 
sion, and  furthered  by  President  Harding,  is  that 
these  lines  of  business  must  be  brought  to  a  competi- 
tive basis.  Most  of  the  industries  involved  are  basic 
from  a  cost  of  living  standpoint.  They  include  coal, 
sugar,  lumber,  petroleum  and  similar  articles. 

The  industrial  organizations  of  the  automotive  in- 


dustry are  not  included  in  this  list.  It  perhaps  is 
somewhat  unfortunate  that  our  organizations  are  not 
to  be  investigated,  considering  what  one  hears  in  some 
quarters.  There  are  persons  who  cannot  see  any  use 
for  an  industrial  organization  unless  it  is  to  fix  prices. 
We  believe  that  the  automotive  organizations  have  a 
much  worthier  objective  than  this,  and  that  it 
would  be  little  trouble  to  prove  this  objective  in  any 
inquiry  that  Congress  might  authorize.  While  an 
inquiry  of  an  organization  or  an  industry  is  not  de- 
sirable ordinarily,  it  is  sometimes  worth  while  as  an 
opportunity  to  show  clean  hands. 

The  industrial  organizations  named  as  likely  to  be 
investigated  are  perhaps  to  be  envied  by  some  others 
against  whom  the  tongue  of  scandal  has  been  turned. 
An  opportunity  to  answer  a  false  charge  should  al- 
ways be  welcomed. 


Better  Papers  Needed  at  S.  A.  E. 
Section  Meetings 

MANY  of  the  papers  presented  at  meetings  of 
the  Sections  of  the  Society  of  Automotive  En- 
gineers are  excellent  engineering  treatments  of  the 
subjects  considered,  but  it  happens  quite  frequently 
that  Section  meetings  are  given  over  to  papers  and 
discussion  which  center  around  some  single  commer- 
cial device  which  the  author  of  the  paper  is  desirous 
of  exploiting  in  engineering  circles.  Such  papers  are 
no  credit  either  to  the  Society,  the  Section  or  the 
author.  They  are,  in  fact,  a  liability,  for  they  lay  the 
Society  and  the  Section  open  to  the  criticism  of  al- 
lowing itself  to  be  used  for  commercial  rather  than 
strictly  engineering  purposes,  and  they  leave  a  bad 
taste  in  the  mouth  of  the  engineer  who  attends  the 
meeting  in  expectation  of  hearing  a  genuine  engineer- 
ing discussion  and  is  disappointed  when  he  hears  a 
sales  talk,  of  which  he  gets  a  plenty  through  legiti- 
mate channels. 

Few  things  can  do  a  professional  society  greater 
injury.  It  is  a  thing  which  every  engineering  society 
must  continually  watch.  Engineering  ethics  condemn 
it,  yet  men  who  call  themselves  engineers  not  infre- 
quently "put  over"  papers  open  to  criticism  in  this  re- 
gard. Fortunately,  the  S.  A.  E.  (the  parent  Society) 
has  for  many  years  been  at  least  as  free  from  criti- 
cism in  this  regard  as  any  of  the  large,  well  organized 
engineering  societies,  but  the  S.  A.  E.  Sections  still 
have  much  to  do  in  this  direction. 

The  same  methods  which  are  used  by  the  parent 
Society  to  prevent  abuse  in  this  direction  can  and 
should  be  used  by  the  Sections,  and  the  Society  should 
insist  upon  this  being  done.  Section  papers  should 
be  requested  long  in  advance  of  the  meeting  at  which 
they  are  presumably  to  be  used,  subject  to  reasonable 
rules  in  regard  to  their  acceptance  and  use.  They 
should  then  be  passed  upon  by  a  papers  committee, 
and  if  acceptable  be  printed,  at  least  in  abstract  form, 
and  circulated  prior  to  the  date  set  for  presentation 
among  Section  members  and  other  engineers  qualified 
to  discuss  them,  with  the  request  that  discussion  be 
prepared  in  advance. 

At  the  meeting  the  paper  should  preferably  not  be 
presented  in  full,  if  printed  and  distributed  in  ad- 
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vance.  An  outline  should  be  given,  and  the  paper 
then  be  thrown  open  to  discussion.  Engineers  natur- 
ally hesitate  to  discuss  a  paper  which  they  have  not 
had  an  opportunity  to  digest  but  will  gladly  do  so  if 
given  an  opportunity  to  study  it.  The  primary  idea 
of  an  engineering  meeting  is  to  bring  on  an  inter- 
change of  ideas,  and  a  meeting  in  which  the  discus- 
sion is  meager  and  ill  considered  fails  in  its  main 
purpose. 

Discussion  can  be  controlled  to  a  considerable  de- 
gree by  the  chairman,  especially  if  he  knows  the  sub- 
ject and  is  as  familiar  with  the  paper  as  he  should 
be.  Discussions  should  be  held  strictly  to  the  sub- 
ject and  not  revert,  as  it  often  does,  to  some  more  or 
less  irrelevant  topic  raised  by  someone  in  the  audi- 
ence. 


Importance  of  Foreign  Trade 

FOREIGN  trade  is  to  be  an  important  topic  at 
two  national  business  organization  meetings 
which  will  be  held  in  the  very  near  future.  The  first 
is  the  meeting  of  the  Chamber  of  Commerce  of  the 
United  States  at  Atlantic  City  next  week  and  the 
next  the  Foreign  Trade  Convention  at  Cleveland,  the 
week  following.  It  is  interesting  to  note  that  in  both 
of  these  conventions  the  importance  of  foreign  trade 
to  the  industrial  welfare  of  this  country  is  the  big 
thought.  Also  it  is  interesting  to  note  the  attention 
given  to  the  leaders  in  automotive  export  trade  in  the 
formation  of  these  programs.  Practically  all  indus- 
tries in  this  country  are  recognizing  the  importance 
of  the  automotive  industry  as  a  leader  in  export 
affairs. 

Recent  announcements  of  the  development  of  the 
program  of  the  Chamber  of  Commerce  of  the  United 
States  call  particular  attention  to  the  group  meeting 
on  taxation.  One  of  the  chief  speakers  at  this  group 
meeting  will  be  C.  C.  Hanch,  chairman  of  the  Taxa- 
tion Committee  of  the  National  Automobile  Chamber 
of  Commerce.  Mr.  Hanch  will  present  the  N.  A.  C.  C. 
tax  program  which  has  been  attracting  so  much  at- 
tention. 


Economics  of  Tractor  Plowing 

THE  remark  has  often  been  made  that  a  farmer 
purchasing  a  tractor  does  not  do  so,  as  a  rule, 
because  of  an  expected  gain  in  economy,  but  be- 
cause he  wants  to  farm  a  greater  acreage  without 
any  additional  help  or  because  he  wants  to  be  able 
to  get  his  crops  into  the  ground  in  time  in  spite  of  un- 
favorable weather.  While  this  statement  is  undoubt- 
edly true,  yet  it  cannot  be  denied  that  many  more 
farmers  would  buy  tractors  if  they  felt  certain  that 
by  doing  so  they  could  reduce  their  operating  costs. 
Farming  in  this  respect  is  very  similar  to  manufac- 
turing. Operations  on  a  larger  scale  permit  of  in- 
creased profits,  but  a  reduction  in  operating  costs 
allows  of  an  increased  profit  on  the  same  turnover. 

The  three  largest  items  of  cost  in  tractor  operation 
are  labor,  depreciation  and  fuel.  Repairs  and  inter- 
est on  investment  are  smaller  items,  while  the  cost  of 
lubricant  is  rather  unsettled.     All  of  these  items  of 


cost  when  reduced  to  a  basis  of  acreage  plowed  depend 
upon  various  conditions.  The  labor  charge  comes 
especially  high  in  the  case  of  a  small  tractor.  Theo- 
retically it  should  cost  twice  as  much  for  labor  per 
acre  if  the  work  is  done  with  a  two-plow  tractor  as 
when  it  is  done  with  a  four-plow  tractor.  In  practice 
the  difference  is  not  quite  so  great  because  the  small 
tractors  usually  operate  at  somewhat  higher  speed. 
The  way  costs  run  at  present,  labor  is  easily  the 
largest  item  in  plowing  cost  with  a  two-plow  tractor 
burning  kerosene,  whereas  with  a  four-plow  tractor 
fuel  is  the  main  item. 

This  would  point  to  the  desirability  of  increasing 
the  capacity  of  tractors.  However,  farms  are  usual- 
ly either  one-man,  two-men  or  three-men  farms ;  that 
is,  they  are  of  such  size  that  the  number  of  men  indi- 
cated can  do  all  the  necessary  work.  A  larger  tractor 
might  save  a  few  days"  work  in  plowing,  but  would 
not  permit  of  dispensing  of  the  services  of  one  man 
and  hence  would  be  of  little  added  advantage  to  the 
farmer.  The  only  way  that  the  greater  capacity  of 
the  larger  tractor  can  be  taken  advantage  of  is  to  in- 
crease the  acreage  under  cultivation,  and  this  is  what 
frequently  happens  when  a  farmer  buys  a  tractor  or 
substitutes  a  larger  tractor  for  a  smaller  one.  The 
fact  is  that  the  labor  supply  on  the  farm  is  not  very 
flexible  and  in  order  to  take  advantage  of  labor-sav- 
ing machinery  the  easiest  way  is  to  increase  the  scale 
of  operation. 


Interpreting  Failure 

THE  proper  handling  of  industrial  relationships  is 
a  definite  aid  to  reducing  costs  and  increasing 
production,  both  as  to  quality  and  quantity.  Only 
upon  this  basis  should  any  labor  policy  or  plan  be 
based ;  and  upon  this  basis  it  should  be  judged.  When 
it  is  regarded  in  any  other  way,  it  will  not  be  bene- 
ficial to  either  employer  or  employee,  viewed  over  any 
considerable  period  of  time. 

Until  such  a  conception  becomes  more  widespread, 
there  are  likely  to  be  additions  to  the  already  long  list 
of  ineffective  labor  policies.  When  an  industrial  re- 
lations plan  is  put  in  as  a  sop  to  the  worker,  lacking 
any  more  fundamental  purpose,  it  will  fail.  But  such 
failures  do  not  indicate  that  an  everlasting  battle  con- 
stitutes the  only  possible  future.  They  do  indicate 
that  sufficient  study  of  the  problem  has  not  yet  been 
made  to  enable  us  to  devise  really  effective  plans. 


Spread  the  Good  News 

PRESIDENT  CLIFTON  of  the  National  Automo- 
bile Chamber  of  Commerce  has  suggested  that 
every  car  and  truck  manufacturer  shall  print  on  his 
letterhead  this  quotation  from  the  President's  mes- 
sage: 

The  motor  car  has  become  an  indispensable 
instrument  in  our  political,  social  and  industrial 
life. — President  Harding. 

This  is  such  an  excellent  suggestion  that  its  pro- 
motion should  not  stop  with  the  manufacturers  but 
should  extend  to  all  persons  whose  chief  business  i< 
with  the  automotive  industry. 
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I  Collins  to  Head  Durant  Subsidiary  | 
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Cadillac  President 

Soon  to  Quit  Post 


Will  Resign  from  General  Motors 
to  Direct  Durant  Manufac- 
turing in  Michigan 

NEW  YORK,  April  18— R.  H.  Col- 
lins will  resign  as  president  and  gen- 
eral manager  of  the  Cadillac  Motor  Car 
Co.  to  associate  himself  with  W.  C. 
Durant  in  the  development  of  Durant 
Motors,  Inc.  He  will  head  the  Durant 
subsidiary  company  in  Michigan  which 
may  be  known  as  the  Durant-Collins  Co. 
In  this  capacity  he  will  be  in  charge  of 
the  chief  manufacturing  activities  of 
Durant  Motors,  which  will  be  centralized 
in  the  Detroit  district.  The  main  fac- 
tory will  be  located  either  in  Detroit 
or  Flint.  Collins  is  said  to  be  in  favor 
of  locating  in   the   former  city. 

The  addition  of  Collins  to  the  Durant 
organization  is  regarded  as  a  strong 
acquisition.  He  will  have  much  to  say 
regarding  the  development  of  the  Du- 
rant line  and  it  is  thought  probable  that 
in  addition  to  the  Durant  "four"  there 
also  will  be  a  Collins  car. 

Collins  has  been  intimately  associated 
with  Durant  for  years,  having  joined 
him  in  the  old  Durant-Dort  Carriage  Co. 
at  Flint  in  1907.  After  remaining  there 
3%  years  he  went  to  the  Buick  Motor 
Co.  as  sales  manager.  When  Durant 
regained  control  of  the  General  Motors 
Corp.  after  it  was  taken  out  of  his  hands 
by  a  bankers'  committee,  he  brought 
Collins  on  to  New  York  as  his  assistant. 

Collins  remained  in  this  city  until 
Henry  M.  Leland  resigned  as  president 
of  the  Cadillac  company  in  1917.  He 
then  took  charge  of  the  Cadillac  opera- 
tions and  has  conducted  them  success- 
fully ever  since  that  time.  He  is  cred- 
ited with  having  had  much  to  do  with 
building  up  the  reputation  for  sterling 
worth  which  the  Cadillac  line  now  en- 
joys. His  most  recent  announcement  in 
regard  to  that  company  was  that  there 
would  be  no  change  in  prices  for  the 
remainder  of  this  year  at  least. 

The  formal  resignation  of  Collins  has 
not  been  submitted  to  President  duPont 
of  General  Motors  but  he  will  retire  in 
a  short  time  and  take  up  active  direc- 
tion of  the  affairs  of  Durant  Motors  in 
Michigan.  Formal  denial  of  the  resigna- 
tion was  made  by  General  Motors  and 
also  by  Collins. 


ders  of  Judge  Sowers.  The  suit  was  also 
filed  against  the  Templar  Fiscal  Co.  and 
W.  0.  Cooper.  President  Bramley  of  the 
company  was  served  while  in  the  State 
capitol  and  this  was  ~~  fought  on  the 
grounds  of  illegality.  The  court  held 
that  the  service  on  the  president,  who 
is  a  co-defendant,  is  legal  but  that  the 
corporation  must  be  served  in  Cuyahoga 
county,  which  is  now  being  done  by  the 
plaintiff.  It  is  expected  to  have  the  case 
finally  decided  by  a  commissioner. 


Milwaukee  Parts  Plants 

Speed  to  Meet  Demand 

MILWAUKEE,  April  18— Further 
extension  of  operating  schedules  and  the 
steady  addition  of  men  to  working  forces 
is  a  feature  of  the  situation  in  the  auto- 
motive parts  and  equipment  industries 
of  Milwaukee.  The  A.  O.  Smith  Co., 
for  instance,  which  was  virtually  down 
on  Feb.  1,  is  now  employing  more  than 
1200  operatives,  and  re-employing  more 
almost  daily.  This  is  due  to  the  revival 
of  demand  for  pressed  steel  frames, 
forgings  and  pressed  steel  parts  for  pas- 
senger cars  as  well  as  trucks. 

Makers  of  ignition  apparatus  and 
similar  specialties,  likewise  are  enlarg- 
ing the  scope  of  operations  as  a  reflec- 
tion of  brisk  activity  in  the  retail  trade 
which  gradually  is  crowding  dealers  and 
in  turn  the  manufacturers.  The  scale 
of  factory  wages  is  now  about  20  per 
cent  lower,  on  a  broad  average,  than  on 
Jan.   1. 

The  revival  of  demand  for  passenger 
cars  in  the  last  two  weeks  has  been  as- 
tonishingly good,  and  while  in  ordinary 
years  this  was  to  be  expected  with  the 
progress  of  spring,  nevertheless  the  ex- 
tent to  which  business  has  expanded  is 
considerably  greater  than  the  most 
enthusiastic  dealers  had  looked  for 
earlier. 


QUASH    TEMPLAR    SUIT    SUMMONS 

COLUMBUS,  April  16— Service  of 
summons  in  the  receivership  suit  filed 
by  S.  B.  Clyburn  against  the  Templar 
Motor  Car  Co.  of  Cleveland  in  the  Co- 
lumbus courts  has  been  quashed  upon  or- 


HARDING  RENOMINATES  BAIN 

WASHINGTON,  April  18— President 
Harding  last  Saturday  sent  to  the  Senate 
the  name  of  H.  Foster  Bain  for  renomi- 
nation  as  director  of  the  Bureau  of 
Mines.  It  is  believed  that  the  appoint- 
ment will  be  confirmed.  There  had  been 
reports  current  that  the  Secretary  of  the 
Interior  might  send  in  the  name  of  an- 
other for  the  position,  though  recogniz- 
ing the  ability  and  services  of  Bain,  who 
had  taken  the  appointment  under  Presi- 
dent Wilson  as  a  duty  rather  than 
through  any  personal  desire. 

AIR    MAIL    HELPS    COAST    TRADE 

ROCKFORD,  ILL.,  April  18— The 
Fyrac  Mfg.  Co.,  makers  of  spark  plugs, 
has  brought  its  San  Francisco  office  one 
day  nearer  the  factory  by  making  use 
of  the  air  mail  service. 


Government  Suggests 
New  Tire  Standards 

Rubber  Association  Gets  Copy  of 

Tentative  Specifications  for 

Furtber  Revision 


WASHINGTON,  April  19— Ways  and 
means  for  revising  government  tire 
specifications  with  a  view  to  adopting 
better  standards  were  discussed  at  a 
meeting  at  the  Bureau  of  Standards 
this  week.  Specifications  for  tires  which 
the  Bureau  had  prepared  were  submitted 
to  the  committee  present,  comprised  of 
tire  manufacturers  and  representatives 
of  the  Government  and  of  the  District 
of  Columbia,  and  the  various  members 
suggested  such  changes  as  seemed  de- 
sirable. 

The  committee  decided  to  send  a  copy 
of  the  specifications  together  with  these 
recommended  changes  to  the  Rubber 
Association  of  America  for  its  considera- 
tion and  possible  further  revision.  The 
specifications  and  the  resulting  changes 
are  then  to  be  returned  to  the  Bureau 
of  Standards  when  a  second  meeting  will 
be  called  for  further  consideration  of 
the  problem.  When  completed,  these 
specifications  for  tires,  the  Bureau  has 
announced,  will  be  available  to  the  vari- 
ous branches  of  the  Government,  to 
municipalities,  and  to  private  corpora- 
tions who  buy  tires  in  quantity. 

The  Motor  Transport  Corps,  as  a 
large  user  of  automobile  tires,  it  was 
stated,  is  particularly  interested  in  the 
question  of  tire  specifications,  and  it  as- 
sisted by  sending  announcements  of  the 
meeting  to  the  various  tire  makers. 
Representatives  of  the  different  com- 
panies were  especially  requested  to  be 
pi-esent  and  in  addition  the  Government 
was  represented  as  follows:  War,  Navy, 
Treasury,  Agriculture,  Interior,  Postoffice, 
and  Commerce  Departments,  the  Panama 
Canal,  Shipping  Board,  Compensation 
Commission,  and  the  Commissioners  of 
the  District  of  Columbia. 


OHIO  GETS  ROAD  ASSURANCES 

CLEVELAND,  April  18— Ohio  here- 
after is  not  going  to  build  roads  that 
start  nowhere  and  get  nowhere,  Fred  H. 
Caley,  secretary  of  the  Cleveland  Auto- 
mobile Club,  declared  at  the  annual  meet- 
ing of  the  organization.  "Our  club  offi- 
cers have  been  assured  that  State  and 
Federal  funds  are  to  be  systematically 
expended  in  the  construction  of  main 
highways  and  intercounty  roads,"  he  de- 
clared. He  spoke  of  the  increase  in  the 
rates  of  insurance  on  theft  of  cars  that 
had  been  imposed  in  the  last  thirty  days 
and  scored  leniency  in  dealing  with  auto- 
mobile thieves. 
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Harding  to  Take  Up 
Kansas  City  Policy 

No    Instructions    Ever    Issued    to 

Ban  Car  Paper — Reserves 

Show  Big  Gains 

WASHINGTON.  April  18— A  per- 
sonal investigation  into  the  relations 
between  the  Kansas  City  Federal  Re- 
serve Bank  and  the  automobile  industry 
will  be  made  by  Governor  W.  P.  G.  Hard- 
ing of  the  Federal  Reserve  Board,  as  a 
result  of  a  conference  here  to-day  be- 
tween the  governor  and  C.  A.  Vane, 
general  counsel  of  the  National  Auto- 
mobile Dealers  Association. 

Governor  Harding  promised  Vane  that 
he  would  visit  Kansas  City,  May  21,  and 
at  that  time  he  would  take  up  with  the 
directors  of  the  Kansas  City  bank  the 
question  of  policies  that  have  been  pur- 
sued toward  the  automobile  trade  in  that 
district  and  that  he  would  additionally 
give  a  committee  from  the  Kansas  City 
Automobile  Dealers  Association,  which 
is  affiliated  with  the  N.  A.  D.  A.,  an 
opportunity  of  presenting  their  side  of 
the  case.  Vane  immediately  wired  E. 
E.  Peake,  secretary  of  the  Kansas  City 
association,  to  get  his  committee  and 
his  information  together  for  the  hearing. 

At  Vane's  ^request,  Governor  Harding 
also  agreed  to  address  a  gathering  of 
representative  Kansas  City  business 
men,  bankers,  merchants,  automobile 
dealers  and  the  like,  and  give  a  talk 
on  business,  economic  and  financial  con- 
ditions in  Kansas  City,  Saturday  night, 
May  21.  Peake  will  have  complete 
charge  of  the  arrangements  for  this 
meeting. 

Decision  Rests  With  Bank 

Governor  Harding  displayed  intense 
interest  in  the  Kansas  City  district  situ- 
ation. As  the  result  of  information 
given  him  by  Vane,  the  Governor  said 
that  he  would  tell  the  bankers  of  the 
State  of  Kansas  in  a  speech  he  will  make 
at  Topeka,  May  20,  that  if  they  refuse 
to  extend  credit  to  the  automobile  busi- 
ness or  to  any  other  business  that  they 
should  admit  that  such  refusal  is  a  re- 
sult of  their  own  derision  and  not  be 
so  cowardly  as  to  hide  behind  the  declar- 
ation that  they  were  acting  upon  in- 
Btrnctiona  from  the  Federal  Reserve 
Banks  or  the   Federal    Reserve   Board. 

"No  such  orders  ever  have  been 
issued."  the  Governor  said.  "Commer- 
cial paper  is  either  eligible  for  redis- 
count or  it  isn't  eligible.  We  never 
have  ruled  against  automobile  dealer 
paper.  Under  no  circumstances  could 
we  order  a  discrimination  against   paper 


which  is  legally  eligible.  Either  the 
member  bank  will  accept  it  or  refuse 
it.  It  accepts  or  refuses  on  its  own 
decision." 

Governor  Harding  was  asked  if  there 
had  been  an  improvement  in  the  general 
credit  situation  and  if  a  further  improve- 
ment could  be  expected.  To  both  ques- 
tions his  reply  was  "yes."  The  follow- 
ing question  was  then  put  to  him: 

"If  there  is  a  general  credit  improve- 
ment do  you  know  of  any  reason  why 
the  Federal  Reserve  banks  should  single 
out  the  automobile  industry  for  restric- 
tion?" 

(Continued  on  page  882) 


Packard  Bonds  Sold  Out 
Two  Hours  After  Offered 

DETROIT,  April  15— President  Alvan 
Macauley  of  the  Packard  Motor  Car  Co., 
in  announcing  that  the  issue  of  $10,000,- 
000  bonds  by  the  company  had  been  sub- 
scribed in  less  than  two  hours  after 
being  offered,  declared  it  was  simply 
proof  of  public  confidence  in  the  auto- 
motive industry. 

The  money  received  from  the  note  issue 
will  be  used  as  working  capital,  and  will 
permit  of  increased  production,  Macauley 
said.  Packard  had  planned  an  output  of 
1000  single  Sixes  for  April  and  at  the 
beginning  of  the  month  was  employing 
3000  men.  With  ample  financial  re- 
sources production  schedules  will  be  in- 
creased rapidly,  and  it  is  expected  the 
May  output  will  be  double  that  of  April. 

While  practically  all  efforts  of  the 
company  are  being  directed  at  produc- 
tion of  the  single  Six,  twin  Sixes  are 
coming  through  every  day  in  small  num- 
bers. Sales  demand  throughout  the  coun- 
try except  in  three  sections  which  have 
not  yet  recovered  from  the  depression, 
Macauley  said,  assures  a  ready  market. 


COLLISION  RATES  INCREASE 

NEW  YORK,  April  15— Following  the 
failure  of  the  automobile  committee  of 
the  National  Workmen's  Compensation 
Service  Bureau  and  the  National  Auto- 
mobile Underwriters'  Conference  to 
abolish  full  collision  insurance,  rates  on 
this  cover  have  been  increased  60  per 
cent.  On  the  $50  deductible  cover 
(where  the  assured  undertakes  to  pay 
all  losses  less  than  $50)  the  rates  have 
risen  only  40  per  cent  and  on  the  $100 
deductible  33  1/3  per  cent. 


PIERCE-ARROW  AT  CAPACITY 

BUFFALO,  April  19  — The  Pierce- 
Arrow  Motor  Car  Co.  shipped  280  pas- 
senger cars  in  March,  and  April  sched- 
ules call  for  300.  This  is  approximately 
capacity  production  fin-  I  he  pa 
car  plant.  Sales  of  motor  trucks  are 
slow. 


Better  Relations, 

Hope  of  Dealers 

Dealers  Look  to  Detroit  Confer- 
ence to  Correct  Evils  of  Present 
Factory  Relations 

MILWAUKEE,  April  20— President 
Jesse  A.  Smith  of  the  National  Automo- 
bile Dealers  Association,  at  a  meeting 
of  the  Milwaukee  Automobile  Dealers 
Association,  said  the  conference  be- 
tween committees  of  his  association  and 
the  National  Automobile  Chamber  of 
Commerce  at  Detroit  on  May  9  will 
mark  the  opening  of  a  new  era  of  factory 
and  dealer  relations. 

Appointed  to  serve  on  the  N.  A.  D.  A. 
committee  are  President  Smith,  Mil- 
waukee, Hudson-Essex;  H.  B.  Harper, 
Philadelphia,  Overland;  F.  W.  A.  Vesper, 
St.  Louis,  Buick;  A.  J.  Shorey,  Boston, 
Velie;  P.  H.  Greer,  Los  Angeles,  Max- 
well-Chalmers and  Hupmobile,  and  N.  H. 
Cartinhour,   Indianapolis,   Federal  truck. 

The  dealers  believe  there  are  eight 
subjects  which  need  discussion  and  that 
revision  of  some  of  the  principles  of 
operation  is  necessary  before  the  selling 
of  automobiles  can  be  satisfactory.  In 
the  main  these  are  the  subjects  dis- 
cussed at  the  N.  A.  D.  A.  convention  in 
Chicago   in   February,  and   they  are: 

1 — Contract  cancellation  clause. 

2 — Discounts. 

3 — Exclusive  representation. 

4 — Used  car  problems. 

5 — Parts,  discounts  and   stocks. 

6 — Service  policies. 

7 — Advertising. 

8 — Freight  rates. 

In  the  correction  of  evils  affecting  the 
dealer,  which  come  under  these  general 
heads,  the  dealer  association  believes 
much  of  the  friction  resulting  from 
present  methods  of  intercourse  will  he 
abolished.  Fundamental  policies  are 
changed  too  readily  by  certain  factories, 
it  is  felt,  and  these  changes,  declare  the 
dealers,  do  not  tend  to  increase  stability 
in  the  dealer  organization. 


AVIATION    RISKS    DECLINED 

NEW  YORK,  April  1C— The  associa- 
tion of  casualty  insurance  companies 
writing  health  and  accident  insurance, 
known  as  the  Bureau  of  Personal  Acci- 
dent  and  Health,  has  adopted  the  follow- 
in  provision  relative  to  the  participa- 
tion by  the  assured  in  aeronautics: 

"Nor  shall  it  cover  any  injury,  fatal 
or  unfatal.  sustained  by  the  insured  in 
or  on  any  vehicle  or  mechanical  device 
for  aerial  navigation,  or  in  falling  there- 
from or  therewith,  or  while  opera 
handling  any  such   vehicle   or  device." 
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Ford  Does  Not  Need  Aid  of  Banks 


Gets  Back  on  Feet 
and  Pays  Back  Loans 

Financial  Recovery  in  Few  Weeks 

Remarkable — Proves  Strength 

of  Industry 

NEW  YORK,  April  15— One  of  the 
most  remarkable  financial  comebacks  in 
the  history  of  the  automotive  industry 
has  been  staged  by  Henry  Ford.  Only 
a  few  weeks  ago  financial  circles  in  this 
city  were  asserting  positively  that  he 
would  have  to  negotiate  a  large  loan  at 
the  banks  upon  the  bankers'  own  terms 
but  no  similar  prediction  ever  was 
farther  from  the  actual  facts. 

Ford  not  only  has  been  able  to  avoid 
asking  the  banks  for  new  financing  but 
he  has  just  paid  $25,000,000  in  notes  a 
few  days  before  their  maturity.  This 
wipes  out  the  bank  obligations.  Besides 
paying  the  bank  notes  standing  against 
him,  Ford  has  discounted  his  April  trade 
acceptances  and  last  Thursday  had 
$8,000,000  in  cash. 

It  is  confidently  believed  that  Ford 
will  have  ample  cash  to  meet  his  trade 
acceptances  for  May,  but  if  he  is  unable 
to  clean  them  all  up  on  the  due  dates, 
Detroit  banks  have  agreed  to  extend  him 
all  the  accommodation  necessary  for  a 
brief  period.  In  addition  to  meeting  his 
bank  loans  and  merchandise  obligations, 
Ford  paid  his  quarterly  income  tax  in- 
stalment before  it  was  due. 

The  marvelously  rapid  turnover  in 
cash  in  the  Ford  treasury  for  the  past 
two  months  has  been  due  in  large  meas- 
ure to  the  fact  that  his  traffic  depart- 
ment has  worked  out  a  plan  under  which 
deliveries  which  formerly  took  eighteen 
days  now  are  made  in  eight  days.  In- 
creased labor  efficiency  has  made  it  pos- 
sible to  operate  the  plant  at  approxi- 
mately 80  per  cent  of  capacity  with  60 
per  cent  of  the  normal  labor  quota. 
Overhead  costs  have  been  cut  to  the 
bone.  This  process  has  gone  so  far  as 
to  discontinue  some  of  the  telephone 
trunk  lines  which  ran  into  his  factories 
and  surplus  office  equipment  has  been 
sold. 

Lower  .Material  Prices  Help 

The  prices  of  all  materials  used  in 
the  manufacture  of  Ford  cars  have  been 
substantially  reduced  and  this  has  added 
a  substantial  sum  in  the  aggregate  to 
the  profit  on  car  sales.  These  manufac- 
turing economies  were  what  finally 
turned  the  scales  and  they  will  permit 
continued  large  scale  operations  without 
further  financing  except,  perhaps,  for 
temporary  loans  of  comparatively  small 
sums  by  Detroit  banks. 

The  detailed  story  of  Ford's  negotia- 
tions with   New   York   bankers  was   told 


: 


in  Automotive  Industries  several 
weeks  ago.  The  facts  did  not  coincide 
in  any  way  with  the  stories  printed 
with  so  much  gusto  by  the  financial  pub- 
lications which  seemed  to  take  delight 
in  picturing  him  as  on  the  verge  of  ruin. 
The  only  negotiations  which  actually 
were  instituted  were  on  the  most  friend- 
ly basis  and  he  could  have  had  any  sum 
he  needed  on  reasonable  interest  terms 
without  turning  over  the  control  of  his 
factory  to  bank  representatives.  He 
pulled  through,  however,  without  any  as- 
sistance. 


Franklin  April  Output 

Sold  Out  on  April  9 

NEW  YORK,  April  18  —  Franklin 
Automobile  Co.  reports  that  the  entire 
production  for  this  month,  totaling  940 
cars,  had  been  sold  on  April  9  and  that 
in  addition  there  remain  420  orders  for 
April  delivery  which  could  not  be  filled. 
In  the  first  quarter  of  the  year  Franklin 
sold  and  shipped  2546  cars. 

Inventories  of  the  Franklin  company 
were  reduced  more  than  $1,250,000  in  the 
first  three  months  of  1920.  This  is  from 
the  peak  of  $11,100,000  recorded  early 
last  fall  and  the  total  reduction  since 
that  period  amounts  to  approximately 
$5,000,000.  Current  accounts  and  notes 
payable  were  reduced  40  per  cent  in  the 
three  months   period  ended  March  31. 

In  order  to  increase  its  present  supply 
of  bodies,  the  Franklin  company  has  re- 
opened its  body  plant  which  occupies 
65,000  ft.  of  floor  space  and  has  been 
closed  since  Dec.  1.  Production  of  bodies 
is  expected  to  reach  3  a  day  by  June  1. 


GEORGIA    GETS    FEDERAL    AID 

ATLANTA,  April  16— The  sum  of 
$550,477.35  has  been  received  by  the 
State  of  Georgia  from  the  Federal  aid 
road  fund  during  the  months  of  Febru- 
ary and  March  to  reimburse  the  State 
and  counties  that  are  constructing  mod- 
ern roads  as  a  part  of  the  State  highway 
system.  There  are  numerous  other 
projects  in  operation  with  county  funds 
or  State  funds  alone,  representing  sev- 
eral million  dollars.  Many  of  these  proj- 
ects will  be  completed  this  year,  the 
State  highway  department  announces, 
giving  Georgia  one  of  the  best  highway 
systems  in  the  South. 


MICHIGAN  PASSES  THEFT  BILL 

LANSING,  April  16— The  Condon  bill 
which  establishes  a  system  of  abstracts 
governing  all  transactions  in  automo- 
biles which  was  passed  by  both  houses 
of  the  legislature  was  approved  yester- 
day by  Governor  A.  J.  Groesbeck.  The 
measure  is  one  which  was  offered  by  the 
Detroit  Automobile  Club  and  other  auto- 
mobile interests  in  the  effort  to  put  a 
i  heck  on  thefts  in  Michigan. 


Cleveland  Factories 
Advertise  for  Help 

Papers  Carry  Ads  for  First  Time 

in    Months  —  Production 

Gradually  Grows 

CLEVELAND,  April  18— The  Grant 
Motor  Car  Co.  has  given  one  of  the  most 
striking  demonstrations  in  the  local  field 
of  the  progress  made  in  the  production 
end  of  the  automobile  industry  since  the 
first  of  the  year.  The  March  program 
provided  for  production  of  350  cars,  but 
a  flood  of  orders  came  in  from  all  over 
the  country  and  there  were  450  cars 
made  and  delivered  from  the  factory. 

The  schedule  for  April  calls  for  450 
cars,  but  the  volume  of  orders  the  first 
week  in  April  were  in  excess  of  the 
number  received  in  the  same  period  in 
March.  Predictions  are  made  that  the 
company  will  be  forced  to  exceed  its 
April  schedule  by  from  50  to  75  cars. 
The  company  has  made  a  practice  of 
exceeding  its  production  schedule  each 
month  since  the  first  of  January. 

For  the  first  time  in  months,  help 
wanted  ads  are  appearing  in  local  news- 
papers over  the  signature  of  automobile 
companies.  Manufacturers  are  advising 
former  employees  to  get  in  touch  with 
them  at  once,  as  positions  are  open. 

The  Jordan  Motor  Car  Co.  has  been 
advertising  for  the  return  of  its  men  to 
their  old  positions.  This  company  has 
gradually  increased  its  production  each 
month,  and   April  will   be  no   exception. 

The  Chandler  Motor  Car  Co.  reports 
better  business  in  April  so  far  than  it 
had  during  March.  The  same  is  true 
of  Peerless,  Templar,  White  and  Cleve- 
land. The  Merit  car,  which  just  recently 
has  been  pi-oduced  in  this  city,  has  en- 
countered a  nice  demand,  the  manage- 
ment  reporting   500   orders   received. 

On  an  average,  it  is  estimated  that 
local  automobile  factories  are  working 
on  about  a  50  per  cent  of  capacity  basis, 
with  prospects  favorable  to  a  consider- 
able increase  in  production  in  the  next 
two  or  three  months. 


MICHELIN  ADDS  TWO  TIRES 

MILLTOWN,  N.  J.,  April  18— The 
Michelin  Tire  Co.  has  added  two  new- 
cord  sizes,  a  30  x  3%  soft  bead  clincher 
and  a  32  x  4.  The  former  size  fits  all 
30  x  3%  clincher  rims  and  is  consider- 
ably oversize,  being  actually  31  x  4.  The 
price  is  $30.  The  32  x  4  regular  size 
cord  is  $37  which  is  only  $3.50  more 
than  the  fabric  tire  of  the  same  make 
and  size.  A  reduction  in  the  price  of 
the  32  x  3%  cord  from  $40.70  to  $37.50 
has  also  been  made.  This  size  fits  the 
Dodge  and  other  cars  of  similar  type. 
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Ansted  Takes  Over 
Spring-Axle  Plant 

Connersville  Factory  of  Standard 

Parts  to  Make  Parts  for 

Lexington  Cars 

CONNERSVILLE,  IND.,  April  18— 
Ansted  Spring  &  Axle  Co.  has  been  or- 
ganized under  the  laws  of  Indiana  with 
an  authorized  capital  of  $500,000  by 
Frank  B.  Ansted,  president  of  the 
United  States  Automotive  Corp.  and  the 
Lexington  Motor  Co.,  and  has  taken  over 
the  property  in  Connersville  formerly 
owned  by  the  Standard  Parts  Co.  of 
Cleveland. 

Under  the  plans  of  the  management, 
all  springs  for  Lexington  cars  will  be 
made  in  this  plant  and,  in  addition, 
springs  will  be  made  for  other  car  manu- 
facturers. When  running  at  capacity 
the  plant  employs  between  300  and  400 
men  and  is  modernly  equipped  through- 
out. 

The  acquisition  of  the  spring  plant 
is  regarded  as  another  step  in  the  ex- 
pansion of  the  United  States  Automotive 
Corp.  and  will  bring  under  unified  con- 
trol and  central  management  the  making 
of  all  major  parts  entering  into  the 
assembly  of  Lexington  cars. 

In  calling  the  company  the  Ansted 
Spring  &  Axle  Co.,  the  plant  is  resum- 
ing an  original  title.  When  first  organ- 
ized by  Edward  W.  Ansted,  father  of 
Prank  B.,  Arthur  A.  and  George  W. 
Ansted,  it  was  called  by  this  name  until 
merged  with  other  plants  under  the  name 
of  the  Western  Spring  &  Axle  Co.  Ed- 
ward W.  Ansted  was  vice-president  of 
this  company  until  its  sale  to  the  Stand- 
ard Parts  Co.,  just  before  his  death  in 
1916. 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 

opinion  of  President  Harding  as  ex- 
pressed in  his  address  to  Congress,  that 
there  had  been  wastefulness  in  the  dis- 
tribution of  Federal  monies.  It  is  pointed 
out  that  sums  aggregating  more  than 
$266,000,000  have  been  expended  since 
July,  1916. 

The  Commission  would  be  authorized 
to  conduct  hearings  in  all  sections  and 
in  places  where  complaints  have  been 
made  of  political  patronage  on  govern- 
ment money. 


Ansted  Finds  Business 

Coming  Back  Sanely 

INDIANAPOLIS,  April  18— Frank  B. 
Ansted,  president  of  the  Lexington  Mo- 
tor Co.  at  Connersville,  Ind.,  declared 
that  "business  is  coming  back  along  sane 
paths  and  through  legitimate  channels," 
in  speaking  at  a  reception  given  in  his 
honor  at  the  Connersville  Country  Club. 
"We  are  recovering  under  a  sound  mone- 
tary system,"  he  said,  "and  although  the 
processes  of  recovery  must  be  slow,  they 
are  being  furthered  on  safe  grounds." 

The  occasion  for  Ansted's  address  was 
upon  his  return  from  a  two  months'  tour 
of  the  West  which  took  him  to  all  the 
principal  cities  of  the  Western  states  and 
Pacific  Coast.  His  trip  was  made  for 
the  purpose  of  studying  business  condi- 
tions. 


KING  WOULD  PROBE  ROADS 

WASHINGTON,  April  18— Senator 
King  of  Utah  has  introduced  a  resolu- 
tion authorizing  the  appointment  of  a 
special  committee  to  investigate  Federal 
aid  expenditures  in  the  construction  and 
maintenance  of  highways  throughout 
the  country.     The  Senator  reflected   the 


Indiana  Plants  Show 

Increased  Activity 

ANDERSON,  IND.,  April  16— Auto- 
motive industries  here  have  shown  some 
slight  improvement  in  the  month.  The 
Remy  electric  division,  General  Motors 
Corp.,  is  now  employing  about  1300 
men,  according  to  information  this  week. 
This  is  about  33  per  cent  of  the  normal 
force.  The  plant  has  been  working  on 
about  10  per  cent  basis  for  a  number 
of  months. 

Laurel  Motors  Co.  is  working  about 
half  a  force.  It  is  filling  motor  block 
orders  for  one  or  two  standard  cars. 
Officials  of  the  company  assert  they 
have  sufficient  business  in  sight  to  make 
them  certain  of  almost  normal  produc- 
tion after  May  1. 

The  Bull  Tractor  Co.  is  in  the  hands 
of  receivers  and  developments  are  un- 
certain at  this  time. 

Colonial  Tire  &  Rubber  Co.  and  the 
Quality  Tire  &  Rubber  Co.  are  still  shut 
down  and  none  of  the  officials  reached 
would  commit  themselves  to  statements. 
Both  companies  are  said  to  be  in  fair 
condition  that  will  permit  them  to  re- 
sume operations  if  the  tire  consumption 
produces  a  market.  Inventories  were 
liquidated    some    time    ago. 


Government  Undertakes 

Farm  Equipment  Survey 

WASHINGTON,  April  18— The  divi- 
sion of  rural  engineering  of  the  Depart- 
ment of  Agriculture  has  begun  a  com- 
pilation of  statistics  of  the  production 
and  sale  of  farm  operating  equipment, 
a  subject  on  which  thgre  is  comparative- 
ly little  information  of  a  reliable  char- 
acter. No  such  comprehensive  efforts 
have  been  undertaken  heretofore.  A 
questionnaire  will  be  sent  to  all  manu- 
facturers requesting  information  on  the 
number  of  machines  manufactured,  their 
total  value,  the  number  sold  in  the 
United  States  and  number  exported.  One 
division  of  the  questionnaire  includes 
tractors  and  traction  engines.  The  sur- 
vey is  expected  to  give  accurate  infor- 
mation on  the  relative  demands  of  do- 
mestic and  export  trade. 


TO  OPERATE  MEXICAN  PLANES 
TAMPICO,  MEXICO,  April  15— The 
Eastern  Mexican  Aviation  Co.  has. been 
formed  in  Tampico  under  the  manage- 
ment of  R.  H.  Maloney  and  will  operate 
planes  in  and  around  this  city  and  be- 
tween Tampico  and  the  City  of  Mexico, 
San  Luis,  Monterey,  Vera  Cruz,  Tuxpam, 
Matamoraa  and  other  cities. 
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Hart-Parr  Suspends 
Tractor  Production 

Finds  Conditions  Unfavorable  for 

Manufacturing — Will  Clear 

Off  Unsold  Stock 

CHARLES  CITY,  April  18— The  trac- 
tor plant  of  the  Hart-Parr  Co.  has  sus- 
pended operations  for  an  indefinite 
period.  Notices  posted  at  the  plant 
state  that  it  seems  unwise  to  continue 
manufacturing  under  existing  conditions 
with  a  large  number  of  tractors  on  hand. 
Business  is  sound,  but  it  is  quiet  at  this 
time  and  buying  is  extremely  light.  The 
company  will  retain  many  of  its  super- 
intendents and  foremen  who  will  look 
after  the  plant  while  it  is  closed.  Re- 
sumption of  operations  is  expected  with- 
in the  next  30  or  60  days. 

Checks  for  their  share  of  the  profits 
for  1920  were  distributed  by  the  Hart- 
Parr  company  on  March  18  to  employees 
eligible  under  the  continuity  of  service 
participation  plan.  This  plan  was  an- 
nounced more  than  a  year  ago  to  apply 
to  those  supervisional  employees  who 
had  been  in  continuous  service  for  two 
years  or  more  prior  to  Jan.  1  last.  Checks 
ranging  from  $10  to  more  than  $500  were 
distributed.  This  plan  is  said  to  have 
resulted  in  much  closer  co-operation  with 
the  company  on  the  part  of  the  work- 
men. 

The  balance  sheet  of  the  company  for 
the  year  ended  Dec.  31,  showed  assets 
of  $3,102,519,  including  $215,000  in  cash; 
$94,000  in  certificates  of  indebtedness; 
$10,000  notes  receivable;  $14,000  in  trade 
acceptances;  $245,000  in  customers  ac- 
counts, and  $1,144,000  in  merchandise 
inventory.  The  current  liabilities  in- 
cluded only  $226,000  in  accounts  payable 
and  $60,000  in  mortgage  bonds  payable. 


TO  BUILD  NEW  BYARS  TRACTOR 

WICHITA,  KAN.,  April  15— A  new 
farm  tractor  designed  by  Edgar  Byars, 
one  of  the  original  designers  of  Ameri- 
can tractors,  will  be  manufactured  in 
this  city  by  a  company  which  will  be 
organized  by  the  designer.  The  Byars 
is  an  all-purpose  tractor;  the  width  of 
tread  is  adjustable  from  46  in.  minimum 
to  90  in.  maximum.  A  new  method  of 
attaching  lugs  is  provided;  a  simple  gear- 
ing provides  a  positive  square  turn  either 
right  or  left,  and  the  speed  on  turn  is 
the  same  as  at  straight  going. 


INDIANA  S.  A.  E.  MEETING  SET 

INDIANAPOLIS,  April  15— The  In- 
diana Section  of  the  Society  of  Automo- 
tive Engineers  has  arranged  to  hold  its 
next  meeting  April  29,  at  the  Indepen- 
dent Athletic  Club,  this  city.  A  six 
o'clock  business  mens'  dinner  will  ho 
served,  after  which  the  regular  meet  in  g 
of  the  Section  will  be  held.  The  sub- 
ject for  discussion  will  be  a  paper  on 
"Chassis  Design."  There  will  also  Kc  i 
four  reel  film  on  "The  Making  of  Petro- 
leum" gotten  out  by  the  Bureau  of  Mines 
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March  Makes  Record 
in  California  Sales 

Southern    Part  of    State    Reports 

Exceptional    Selling    with 

Demand  Increasing 

LOS  ANGELES,  April  18— Indica- 
tions are  that  the  month  of  March  es- 
tablished a  new  record  for  motor  car 
and  truck  sales  in  Southern  California. 
A  recapitulation  of  car  and  truck  regis- 
trations issued  to-day  shows  6259  cars 
and  747  trucks  were  registered  during 
the  month.  This  applies  to  new  vehicles 
only  and  does  not  include  motorcycles 
and  tractors.  There  is  no  reason  to 
doubt  the  authenticity  of  the  report,  and 
if  it  is  correct  it  means  that  more  new 
cars  and  trucks  were  sold  last  month 
than  ever  known  before. 

Ford  deliveries  came  through  with  a 
bang  during  March,  and  of  the  totals 
2820  cars  and  407  trucks  were  of  this 
one  make.  There  are  ten  counties  in 
Southern  California  and  there  was  a 
liberal  increase  in  sales,  in  all  counties, 
with  the  biggest  addition  in  Los  Angeles 
city  and  county.  From  this  city  alone 
4010  new  cars  were  registered.  The  next 
big  sensation  of  the  registrations  is  the 
number  of  Studebakers  sold.  The  figures 
credit  Studebaker  with  345  registrations, 
and  this  car  led  everything  in  its  price 
class.  Next  to  the  Ford  the  Chevrolet 
was  the  biggest  seller. 

Truck  registrations  were  particularly 
heavy.  The  registrations  show  that  next 
to  the  Ford  and  Dodge  came  the  Mack, 
which  distanced  all  of  the  exclusively 
heavy-duty  trucks.  The  sales  of  Macks 
show  truck  business  outside  of  Los 
Angeles  was  exceptionally  brisk,  as  28  of 
a  total  of  41  were  registered  from  else- 
where than  this  city. 

Dealers  assign  the  increasing  number 
of  motor  vehicle  sales  to  a  return  of  con- 
fidence upon  the  part  of  the  public, 
heavy  advertising  and  consistently  hard 
work.  There  has  come  an  awakening 
to  the  fact  that  business  has  to  be  dug 
up  and  those  who  are  driving  the  hard- 
est are  the  ones  who  are  getting  results. 
To  date  this  month  indications  are  that 
April  will  prove  even  better  than  March. 
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line  and  lubricating  oil.  The  Dixie  Belle 
Refining  Co.  does  not  itself  own  the 
wells  from  which  this  crude  petroleum 
will  be  drawn,  but  will  purchase  it. 

Construction  of  the  refinery  is  ex- 
pected to  require  five  or  six  months  for 
its  completion.  After  the  refining  of  oil 
has  been  begun  the  company  will  sell  its 
products  through  the  Kentucky  Consum- 
ers Oil  Co. 


MAXWELL   PLANT   ORDERED    SOLD 

DETROIT,  April  18— A  final  court  de- 
cree directs  the  sale  at  public  auction 
of  the  Oakland  Avenue  plant  of  the  Max- 
well Motor  Co.,  Inc.,  on  May  12.  The 
minimum  bid  acceptable  is  $10,925,000 
under  the  court  order.  The  sale  will  be 
a  part  of  the  reorganization  plan  under 
which  the  Maxwell  company  will  be 
merged  with  Chalmers. 


TO   BUILD  KENTUCKY   REFINERY 

LOUISVILLE,  April  18—  Construction 
of  a  new  oil  refinery,  with  a  daily  capac- 
ity of  1500  bbl.,  will  be  begun  within  the 
next  thirty  days  by  the  Dixie  Belle  Re- 
fining Co.  The  new  refinery  will  cost 
about  $500,000  and  will  be  built  to  con- 
vert crude  petroleum  into  kerosene,  gaso- 


Premier  Reorganization 

Brings  New  Confidence 

INDIANAPOLIS,  April  15— Work  of 
reorganizing  the  old  Premier  company 
into  the  new  Premier  Motor  Car  Corp. 
is  progressing  rapidly,  according  to  B. 
H.  Miller  of  this  city,  who  represents  the 
creditors  of  the  organization,  among 
which  is  the  Fletcher  American  National 
Bank.  The  company  has  been  incorpo- 
rated under  Indiana  laws,  the  corpora- 
tion having  taken  over  the  Delaware  cor- 
poration. By  this  method  it  is  possible 
to  add  about  $500,000  of  new  money. 
Under  the  new  organization  J.  A.  Price 
has  been  named  president;  I.  F.  Sehaef- 
fer,  treasurer,  and  M.  A.  Whipple,  sec- 
retary. Schaeffer  is  the  only  director 
remaining  from  the  old  organization. 

Men  back  of  the  organization,  includ- 
ing Miller,  are  more  optimistic  than 
they  have  been  for  some  weeks  past  con- 
cerning the  future  of  the  corporation. 
Miller  says  it  begins  to  look  as  though 
the  company  would  pull  itself  together 
and  get  back  on  its  feet  in  good  shape. 
A.  E.  Doty,  the  new  sales  manager,  has 
begun  work  and  according  to  Miller,  re- 
sults already  are  being  shown.  Fifty 
cars  have  been  sold  during  the  past  two 
weeks  and  to-day  orders  were  received 
for  twelve  cars  and  thirteen  were  shipped 
from  storage. 


Studebaker  Increases 

Light  Six  Production 

SOUTH  BEND,  IND.,  April  18— Pro- 
duction jumped  to  125  cars  a  day  on 
the  Studebaker  light  six  this  week.  This 
brings  the  new  plant  within  sight  of  its 
designed  capacity  of  150  cars  a  day 
which  it  is  expected  to  reach  in  the  near 
future.  Vice  President  and  General 
Sales  Manager  Biggs  of  the  corporation 
said  that  it  has  been  impossible  to  meet 
delivery  requests  for  some  time,  and 
that  production  is  steadily  being  built 
up  to  capacity.  He  believes  that  the 
present  increase  in  sales  is  based  upon 
a  sound  foundation  and  that  there  is 
every  indication  that  it  is  permanent. 


IOWA  ENGINEERS  MEET 

WATERLOO,  IOWA,  April  16— A 
meeting  was  held  here  yesterday  with 
the  object  of  standardizing  certain  parts 
of  stationary  and  portable  gasoline  en- 
gines, and  similar  manufactured  prod- 
ucts,' as  has  been  done  in  the  case  of 
automobiles,  and  other  automotive  prod- 
ucts. R.  S.  Burnett,  manager  of  the 
Standards  Committee  of  the  Society  of 
Automotive  Engineers  of  New  York, 
represented  the  Society  at  the  meeting. 
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Kausas  City  Trade 
Reacts  Temporarily 

Slowness    of    Farm    Products    to 

Move     Delays      Steady 

Business  Progress 

KANSAS  CITYT,  April  18— Nearly 
every  line  of  merchandise  suffered  a  re- 
action the  second  week  of  April.  Manu- 
facturing, wholesaling  and  retailing 
were  all  on  a  lower  level  than  the  week 
previously,  and  much  lower  than  the 
average  for  March. 

Automobile  sales  showed  a  like  reac- 
tion. The  trade  during  April  has  been 
spotty.  Sales  rise  for  a  day  or  so,  and 
then  fall — apparently  all  dealers  having 
the  same  experience  day  by  day.  Whole- 
sale trade  continues  extremely  slow.  Re- 
tail trade  has  on  the  whole  been  good, 
with  movement  close  to  normal,  until 
the  past  few  days.  Declines  in  farm 
product   prices    constitute    one   factor. 

Truck  sales  have  declined  more  radi- 
cally than  passenger  car  sales.  The 
farm  demand  has  not  yet  arisen  to  con- 
stitute a  balance  for  offsetting  any  tem- 
porary reaction  in  demand  from  city 
sources. 

"Normal  movement  will  come  when 
surpluses  are  disposed  of,"  said  a  Kan- 
sas City  business  man.  The  farmer 
must  move  his  stocks  on  hand,  and  for- 
get the  prices  he  gets  for  them;  mer- 
chants must  move  their  surpluses — and 
the  consumer  must  use  up  his  surplus, 
and  get  normally  into  the  market  again, 
before  trade  can  go  ahead  steadily. 

It  is  reported  that  cheaper  cars  have 
a  far  greater  demand  than  more  expen- 
sive ones.  A  low-priced  car  dealer  in 
Kansas  City  has  been  buying  cars  by 
wire  from  country  dealers  to  meet  his 
local    demand    for    immediate    deliveries. 


COURT    CONTINUES    RECEIVER 

INDIANAPOLIS,  April  18— The  peti- 
tion to  have  a  new  receiver  appointed  in 
the  place  of  William  R.  Hirst  for  the 
VanBriggle  Motor  Device  Company, 
manufacturers  of  shock  absorbers  and 
trailers,  was  refused  by  Judge  A.  B.  An- 
derson in  adhering  to  his  rule  that  a 
creditor  who  has  accepted  the  appoint- 
ment of  a  receiver  for  an  insolvent  in  a 
State  Court  cannot  come  into  the  Fed- 
eral court  and  have  another  appointed. 

Bids  have  been  received  by  Hirst  on 
the  company's  plant  which  will  not  be 
made  public  until  some  time  next  week. 


.   TO    REVIVE    ITALIAN    RACE 

NEW  YORK,  April  15— The  famous 
Grand  Prix  of  Italy  will  be  revived  dur- 
ing 1921  under  the  auspices  of  the  Auto- 
mobile Club  dTtalia.  Details  are  being 
arranged  by  the  Automobile  Club  de 
Milan  and  the  race  will  take  place  this 
summer  on  the  same  lines  as  the 
Grand  Prix  de  France.  In  connection 
with  this  important  event  the  light- 
car  Grand  Prix  will  take  place  at 
Brescia  at  the  same  time. 
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Alabama  Business 

Rallies  in  Cities 

Dealers    Heavily    Stocked,    How- 
ever, Due  to  Drop  in  Country 
District  Demand 


BIRMINGHAM,  ALA.,  April  18— 
Motor  car  sales  in  this  iron  and  steel 
center  of  the  South,  with  a  population 
of  178,000,  are  from  50  per  cent  to  60 
per  cent  of  normal  in  standard  makes, 
and  have  shown  a  very  great  improve- 
ment in  the  last  two  months.  With  the 
exception  of  Fords  and  one  or  two  other 
makes  there  is  a  30-day  supply  of  new 
cars  in  the  territory  and  at  least  a  90- 
day  supply  of  used  cars. 

One  reason  why  new  car  sales  are  so 
good  is  that  75  per  cent  of  the  dealers 
are  trading  too  heavily  and  making 
foolishly  large  allowances  on  trades. 
Some  of  them  have  had  to  do  this  because 
the  banks  are  insisting  that  they  move 
stocks  and  reduce  loans.  A  bank  calls 
on  the  dealer  to  pay  a  certain  amount 
on  a  certain  date,  and  to  raise  the  neces- 
sary cash  the  dealer  makes  too  large 
an  allowance  on  new  car  sales.  This 
is  one  of  the  reasons  why  the  city  is 
overstocked  with  used  cars. 

The  market  for  used  vehicles  is  not 
as  strong  as  usual  because  the  steel  mills 
are  not  running  at  more  than  50  per 
cent  of  capacity,  and  as  a  consequence 
many  of  the  workers  who  might  other- 
wise buy  are  out  of  the  market.  This 
condition  prevails  to  a  greater  extent 
among  the  miners,  because  the  mines  are 
working  at  only  20  per  cent  of  capacity. 
The  Buick  dealer  reports  that  whereas 
he  formerly  sold  50  per  cent  of  his  cars 
to  steel  workers  this  business  has  ceased 
and  sales  are  being  made  to  salaried 
men  and  others  not  connected  with  steel. 

Wholesale  Trade  at  Standstill 

Birmingham  distributors  generally 
have  all  of  Alabama  as  their  wholesale 
territory,  and  in  'most  of  this  territory 
business  is  at  a  standstill.  They  have 
had  no  wholesale  trade  since  September. 
Many  of  the  territory  dealers  are 
liquidating  their  business  as  rapidly  as 
they  can  and  a  considerable  number 
already  have  closed  up  their  affairs. 
Liquidation  in  many  instances  has  been 
because  of  the  fact  that  dealers  were 
loaded  too  heavily  with  cars.  They  were 
financed  by  local  bankers  up  to  80  per 
cent  of  the  value  of  the  cars,  and  these 
loans  have  been  called  because  the  same 
bankers  financed  the  farmer  for  his  1920 
crop. 

The  farmer  has  not  sold  his  cotton, 
and  for  this  reason  has  been  unable  to 
meet  his  loans.  Most  bankers  are  en- 
deavoring to  finance  the  farmer  for  hi; 
1921  crop,  and  they  must  have  cash. 
Many  of  the  country  dealers  would 
gladly  lose  the  20  per  cent  they  paid  bo 
the  distributor  for  the  cars,  but  the  banks 
will  not  take  over  the  automobiles  and 
the  dealer  is  forced  to  continue  in  busi- 
ness until  he  can  dispose  of  them. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

The  cotton  farmer  will  be  out  of  the 
buying  market  for  at  least  a  year,  and 
perhaps  longer.  There  is  little  proba- 
bility that  he  will  be  able  to  buy  in  Sep- 
tember or  October  when  the  new  crop 
comes  in  as  he  still  has  his  1920  crop 
on  which  the  bank  financed  him,  and  if 
he  disposes  of  it  at  the  present  price 
of  11  cents  he  will  not  be  able  to  pay 
the  bank  which  loaned  as  high  as  14 
cents  a  pound.  In  addition  to  his  bank 
obligations,  the  cotton  farmer  has  yet 
to  pay  for  provisions,  clothing  and  other 
supplies  purchased  from  the  town  mer- 
chant. Many  farmers  already  have  made 
loans  on  the  1921  crop.  The  merchant 
is  still  giving  credit  on  provisions  and 
clothing.  It  is  estimated  that  the  cotton 
acreage  this  year  will  not  exceed  50 
per  cent  of  last  year. 
Look  for  Fall  Business 

The  conservative  motor  car  dealer  does 
not  expect  much  business  this  fall  in  the 
rural  sections  and  does  not  look  for 
normal  conditions  before  July  or  August, 
1922.  There  are  several  counties  in  the 
State  where  the  bankers  are  telling  the 
farmers  they  will  make  loans  on  the 
1921  crop  provided  motor  cars  are  placed 
in  warehouses.  The  only  apparent  rea- 
son is  that  the  banker  desires  to  force 
economy  in  every  way. 

Another  unhappy  phase  of  the  situa- 
tion for  the  motor  car  dealer  is  that 
banks  are  being  compelled  to  take  over 
cars  on  which  farmers  cannot  complete 
their  payments  and  turn  them  back  to 
the  dealers.  This  condition  does  not 
prevail  to  so  great  an  extent  in  Bir- 
mingham,   Montgomery   and    Mobile. 

Some  of  the  distributors  have  dis- 
missed their  wholesale  organization  and 
are  centering  their  efforts  on  business 
in  the  cities  and  larger  towns  of  the 
State.  They  have  found  that  many  of 
their  salesmen  are  helpless  now  that  an 
era  of  competition  has  returned  and  real 
salesmanship  is  necessary.  Conditions 
in  Birmingham  probably  are  better  than 
in  any  other  city  in  the  State  notwith- 
standing the  slump  in  the  iron  and  coal 
industries. 

Bank  deposits  in  the  cities  have  held 
up  well  but  have  fallen  heavily  in  the 
country  sections.  There  is  a  feeling 
that  a  great  deal  of  money  has  been 
drawn  from  the  country  banks  by  farm- 
ers and  hoarded  as  the  banks  have  been 
unable  to  trace  investment  of  these 
funds.  Savings  deposits  in  Birmingham 
banks  have  increased,  and  while  bank 
clearances  have  fallen  off  20  per  cent, 
this  is  explained  by  the  shrinkage  in  the 
value  of  commodities. 

Cotton  Sections  Worst  Hit 

The  southern  section  of  Alabama  is 
dependent  largely  on  cotton  and  is  in 
worse  condition  than  other  parts  of  the 
State  where  crops  are  more  diversified. 
Mobile  is  surrounded  by  large  vege- 
table areas  from  which  shipments  are 
made  to  northern  cities  during  April. 
May  and  June.  This  should  be  a  good 
time  to  exert  sales  efforts  in  this  dis- 
trict. 

Montgomery  is  a  cotton  center  and 
business  there  is  very  slow. 
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Texas  Finds  Sales 
Improved  on  Farms 

Dealers  See  Million  Dollar  Field 

W.  hen  Normal  Conditions 

Are  Restored 

DALLAS,  TEX.,  April  16— The  motor 
vehicle  business  in  Texas  was  slightly 
improved  this  week,  though  dealers  com- 
plained that  the  business  was  not  up  to 
the  standard  and  said  it  probably  would 
not  be  for  several  months.  There  was 
an  increase  in  tractor  sales  and  there 
was  also  an  improvement  in  the  automo- 
bile lines.  Some  dealers  were  reporting 
increased  business  in  cream  separators 
to  farmers  and  small  dairymen,  and 
others  found  a  good  field  for  washing 
machines. 

Financial  conditions  appeared  to  be 
improving  and  the  dealers  assert  when, 
these  are  back  to  normal  the  business 
would  grow  by  leaps  and  bounds.  The 
dealers  declared  the  people  are  awake 
to  the  need  and  necessity  of  motor  vehi- 
cles and  motor  implements,  but  are  not 
buying  them  so  readily  because  they  can 
do  without  them  for  a  time.  Some  of 
the  dealers  who  are  conducting  inten- 
sified sales  operations,  coupled  with  con- 
siderable terms,  are  disposing  of  their 
goods  about  as  easily  as  they  did  four 
years  ago. 

Not  a  dealer  in  Texas  but  realizes 
that  people  are  alive  to  the  advantages 
of  motor  vehicles,  want  them  and  are 
going  to  have  them  sooner  or  later. 
They  are  selling  about  what  the  people 
are  able  to  assimilate  under  present 
conditions,  and  are  awaiting  the  time 
when  business  will  hum.  As  they  put 
it,  Texas  is  a  virgin  field  for  the  busi- 
ness and  one  which  will  mean  the  spend- 
ing of  millions  for  motor  vehicles  and 
machinery  in  the  next  few  years. 


OHIO  CODIFICATION  DEFEATED 

COLUMBUS,  April  18— The  bill  intro- 
duced in  the  Ohio  Legislature  providing 
for  a  codification  of  all  automobile  laws 
of  the  state,  has  been  killed  by  the  house 
committee  to  which  it  was  referred.  This 
bill  sought  to  codify  all  of  the  laws  and 
to  make  radical  changes  and  was  op- 
posed by  the  Ohio  Automobile  Associa- 
tion, an  owners  association.  On  the 
other  hand  the  Ohio  Automobile  Trade 
Association  favored  the  bill  but  the  oppo- 
sition was  too  strong. 


REORGANIZE     WRENCH    COMPANY 

WORCESTER,  April   18— Reorganiza- 
tion   of    Walden-Worcester,    Inc.,    manu- 
facturer of  wrenches  here,  is  in  pi 
and  in  the  meantime  the  business  is  be- 
ing  successfully   operated   by    three   re- 
ceivers,     William      Woodward.       Frank 
Kilmer,    and    Representative    Edwin    G. 
Norman.     The  new   plant  is  being  oper- 
ated   at    normal    capacity,    running   about 
50  hours  a  week  with  a  working  ' 
more  than  100.     Under  the   prop 
organization,  it  is  expected  there  will  l>e 
among  the  officials, 
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Harding  to  Take  Up 
Kansas  City  Policy 

Credit   Scrutiny   to   Be  Lessened 

This  Year — New  Crops  to 

Cost  Less 

[Continued  from  page  877) 

The  Governor,  after  first  declaring 
that  there  never  had  been  any  singling 
out  by  the  Federal  Reserve  Board,  said 
that  so  far  as  he  knew  there  was  no 
reason  why  the  automobile  business 
should  feel  any  special  restrictions  not 
equally  applicable  to  other  lines  of 
industry. 

The  Governor  was  then  asked  if  the 
Federal  Reserve  banks  and  in  turn  the 
member  banks  were  calling  upon  bor- 
rowers for  new  credit  statements.  To 
which  the  Governor  replied: 

"We  call  for  credit  statements  annu- 
ally. I  think  this  can  be  said  safely 
now: 

"CREDIT  STATEMENTS  ARE  NOT 
GOING  TO  BE  SUBJECTED  TO  THE 
SAME  DEGREE  OF  SCRUTINY  THAT 
THEY  WERE  A  YEAR  AGO." 

Asked  as  to  whether  there  would  be  a 
lowering  of  the  discount  rates,  the 
Governor  said: 

"The  average  reserves  in  all  the  banks 
of  the  country  is  around  53.7  per  cent. 
On  April  16  the  reserve  in  the  Boston 
bank  had  been  built  up  to  71.3  per  cent. 
This  is  the  ratio  of  total  reserves  to 
deposit  and  Federal  Reserve  note  liabili- 
ties combined.  Now  the  rate  in  the  Bos- 
ton district  has  been  lowered.  I  leave 
it  to  your  own  judgment  as  to  what  will 
happen  in  the  other  districts  when  this 
ratio  has  been  built  up.  It  is  largely 
mechanical  and  governed  automatically." 

In  his  conversation  with  Vane,  Gover- 
nor  Harding  said,   among  other   things, 
concerning   the   general    business    situa- 
tion: 
Shortage  Changed  to  Surplus 

"This  is  no  time  to  conduct  a  'wake.' 

"We  thought  a  year  ago  that  there  was 
an  actual  shortage.  The  cry  was  'In- 
crease Production.'  Consumption,  how- 
ever, has  been  reduced  so  that  whatever 
over-production  there  is,  is  relative, 
rather  than  absolute.  About  a  year  ago 
it  began  to  be  noticed  that  the  insistent 
demand  for  various  commodities  was 
falling  off.  From  that  position  we  ad- 
vanced a  step  to  a  point  where  we  found 
that  there  was  no  shortage  as  we 
thought,  and  then  it  developed  that  we 
had  a  surplus.  While  last  year  was  one 
of  physical  plenty  and  the  crops  were 
bounteous  the  consumers'  demand  fell 
off.  That  is  due  primarily  to  the  lack 
of  a  potential  buying  power  in  other 
countries." 

"The  reserve  position  of  the  Federal 
Reserve  banks  is  now  53.7  per  cent, 
against  42  per  cent  a  year  ago.  This 
means  a  great  deal." 

"New  crops  ought  to  be  produced  at 
much  less  cost  than  crops  of  a  year   ago." 
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"People  must  make  up  their  minds 
(in  some  sections)  that  they  must  get 
some  capital  loans — they  may  even  have 
to  mortgage  property  in  order  to  tide 
the  situation  over;" 

"The  agricultural  sections  are  much 
interested  in  peace.  We  need  an  official 
peace  and  we  need  a  cessation  of  hos- 
tilities and  general  pacification  all  over 
the  world." 

"Those  people  who  have  solved  all 
their  problems  are  in  the  cemeteries." 

"Some  of  us  fancied  we  had  prosperity 
18  months  ago.  Didn't  we  know  condi- 
tions  then   were  too   good    to   last?" 

"In  nature  we  have  the  storm  and  the 
sunshine.  There  are  some  regions  of 
perennial  sunshine — Death  Valley  and 
the  Sahara  Desert." 

"Now,  so  far  as  credit  is  concerned. 
Times  like  these  are  not  the  times  when 
banks  make  new  losses.  In  a  period 
such  as  this  banks  must  realize  that 
they  have  a  loss  on  transactions  previ- 
ously made,  but  it  is  a  time  also  to  be 
constructive.  It  is  safer  to  lend  money 
now  on  present  valuations  than  it  was 
a  year  ago,  and  I  think  banks  generally 
realize  that  what  we  want  to  do  is  to 
hold  our  domestic  situation  in  hand, 
avoid  drastic  action  of  any  kind,  for- 
mulate constructive  plans  to  live  and  let 
live  and  go  the  limit  in  extending  re- 
newals to  those  whose  character  and 
business  ability  show  that  they  are  en- 
titled  to   accommodation." 

The  Governor's  parting  message  to 
Vane   was  that: 

"It  is  time  to  end  the  buyers'  strike." 


Boston  Federal  Reserve 

Reduces  Discount  Rate 

WASHINGTON,  April  18.— The  Fed- 
eral Reserve  Bank  of  Boston  has  re- 
duced its  discount  rates  from  7  per  cent 
to  6  per  cent.  This  does  not  mean  of 
necessity  that  changes  will  be  made  in 
the  rates  of  other  Federal  Reserve 
banks,  nor  is  it  indicative  of  any  con- 
templated changes,  according  to  Gov- 
ernor Harding.  Authorization  of  the 
reduction  was  granted  because  of  the 
lessened  demand  for  credit  in  the  Bos- 
ton district  and  because  of  the  strength 
of  the  bank's  reserves  which  have  been 
as  high  as  70  per  cent  in  the  last  six 
weeks.  As  credit  conditions  improve  in 
other  districts,  it  is  not  improbable  that 
similar  action  will  be  taken. 


SHERIDAN   SEDAN  COMPLETED 

MUNCIE,  IND.,  April  19— The  first 
sedan  from  the  production  chain  of  the 
Sheridan  Motor  Car  Co.  has  been 
wheeled  out  of  the  plant.  A  few  minor 
changes  in  appointments  will  be  made, 
it  was  said,  but  the  general  design  and 
equipment  will  be  unaffected.  Produc- 
tion has  not  reached  capacity,  but  ship- 
ments are  taking  all  that  present  opera- 
tions can  turn  out.  Sales  Manager  Wil- 
moth  expressed  the  fear  that  they  would 
be  oversold  in  a  very  short  time.  Frank 
Sealand,  Cleveland  distributor,  was  at 
the  factory  attempting  to  arrange  for  a 
large  shipment. 
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Harvester  Prices 

Cut  to  Steel  Basis 

Ten  Per  Cent  Reduction  Follows 

U.  S.  Steel  Action— 1920 

Biggest  Year 

CHICAGO,  April  18— The  Interna- 
tional Harvester  Co.  has  announced  a 
straight  10  per  cent  reduction,  effective 
at  once,  on  products  in  which  steel  is 
the  principal  raw  material.  This  action 
is  based  on  the  reduction  in  steel  prices 
announced  by  the  U.  S.  Steel  Corp. 

"The  reduction  of  steel  comes  after 
our  year's  production  had  been  provided 
for  and  will  have  no  bearing  on  the 
manufacturing  cost  of  machines  we  sell 
this  year,"  said  an  announcement  by  the 
company.  "It  does  establish  a  lower 
replacement  cost,  and  serves  as  the  basis 
of  a  price  to  which  our  customers  are 
entitled  and  which  we  are  willing  to 
accept." 

The  reduction  applies  chiefly  to  har- 
vester machines.  Reductions  of  from 
10  to  15  per  cent  on  machines  made 
principally  of  wood  and  iron  were  an- 
nounced on  March  7. 

The  annual  report  of  the  Harvester 
company  shows  that  notwithstanding 
domestic  depression  in  the  latter  part 
of  the  year  and  difficulties  in  the  way 
of  foreign  trade,  its  business  for  the 
year  ended  Dec.  31  was  larger  both  in 
the  home  and  foreign  market  than  any 
previous  year  in  its  history.  Sales 
amounted  to  $225,000,000,  compared  to 
$212,000,000  in  1919  and  $204,000,000  in 
1918.  Foreign  sales  last  year  aggre- 
gated $60,000,000. 

The  report  shows  net  profits,  after  all 
charges,  of  $16,555,353,  equivalent  after 
preferred  dividends  to  13.86  per  cent 
on  the  $90,000,000  common  stock  out- 
standing at  the  end  of  the  year,  com- 
pared with  $12,608,726,  or  10.51  per  cent 
on  the  $80,000,000  common  stock  out- 
standing in  1919.  In  the  latter  year, 
however,  $7,403,033  was  written  off  to 
complete  a  writing  off  of  all  war  losses. 
The  surplus  for  1920,  after  deducting 
$10,000,000  transferred  for  stock  divi- 
dends last  September,  was  $68,350,741. 
compared  with  $71,645,388  in  1919. 

The  balance  sheet  shows  cash  amount- 
ing to  $12,291,000,  net  receivables  of 
$56,969,000  and  inventories  of  $131,134,- 
000.  The  liabilities  include  $33,153,000 
in  accounts  payable  and  $11,785,000  in 
bills  payable. 

Deere  Reduces  Prices 

MOLINE,  ILL.,  April  18— Deere  &  Co. 
have  announced  a  reduction  of  10  per 
cent  upon  its  general  line  of  farm  imple- 
ments, effective  immediately.  The  state- 
ment says:  "The  company's  raw  mate- 
rials have  been  purchased  at  the  higher 
prices  and  in  its  1921  production  receives 
no  benefit  of  the  recent  steel  reductions. 
The  steel  reduction,  however,  does  fur- 
nish a  new  basis  of  replacement  cost  and 
the  company  is  willing  to  take  a  loss  to 
benefit  dealer  and  farmer." 


April  21,  1921 

Sterling  to  Start 

Production  at  Once 

Company  Is  Chartered  with  $1,- 

000,000   Capital  to  Build 

High  Priced  Car 


CLEVELAND,  April  20— The  Sterl- 
ing Knight  Motor  Co.  has  been  chartered 
with  a  capital  stock  of  $1,000,000  pre- 
ferred and  20,000  shares  of  no  par  value 
common  stock  to  manufacture  an  auto 
mobile  using  the  Knight  sleeve  valve  en- 
gine. The  car  will  rank  in  the  high 
priced  class.  The  vice-president  and  gen- 
eral manager  of  the  company  will  be  J. 
G.  Sterling,  for  years  engineer  of  the  F". 

B.  Stearns  Co.,  which  also  manufactures 
a  car  using  the  Knight  engine. 

Associated  with  Sterling  will  be  P.  H. 
Withington  of  Toledo  as  president  and 
treasurer,  and  Alonzo  M.  Snyder  oi 
Cleveland  as  secretary.  In  addition  to 
the  officers,  the  directors  will  be  Alva 
Bradley,  W.  D.  Gongwer,  J.  V.  Thomas, 

C.  O.  Mininger,  R.  D.  Jacobs  and  R.  H. 
York,  all  of  Cleveland. 

It  is  understood  that  $250,000  of  the 
preferred  stock  already  has  been  sub- 
scribed and  that  payment  on  it  will  be 
handled  through  the  Union  Trust  Co. 

The  new  company  will  take  over  the 
work  carried  on  during  the  past  year 
by  the  Sterling-Knight  Syndicate,  an  or- 
ganization of  Cleveland  interests  which 
financed  the  experimental  work  on  the 
new  automobile.  Three  cars  of  six  cyl- 
inders have  been  built  and  tested  and 
were  exhibited  at  the  automobile  shows 
in  Cleveland  and  Chicago.  The  new 
company  intends  to  begin  production 
immediately. 
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NEWS  BULLETINS 


New  Company  Formed 

to  Take  Over  Biddle 

NEW  YORK,  April  20— The  plant, 
equipment  and  assets  of  the  Biddle  Mo- 
tor Car  Co.  have  been  purchased  from 
the  receiver  by  Ralph  R.  Owen,  F.  L. 
Crane  of  Cleveland,  R.  W.  Stanley  and 
associates,  who  will  continue  operations 
under  the  name  of  the  Biddle-Crane  Motor 
Car  Co.  Crane  will  be  president  of  the 
company,  Stanley,  vice-president,  and 
Owen  general  manager.  Stanley  was 
associated  with  the  old  company. 

Operations  will  be  continued  with 
practically  the  same  models  as  those  pre- 
viously built  by  the  Biddle  company  and 
it  is  the  purpose  of  the  new  owners  to 
turn  out  a  small,  high  class  job  which 
will  sell  at  around  $3,400.  No  attempt 
will  be  made  to  reach  quantity  produc- 
tion and  if  200  cars  are  built  this 
the  new  owners  will  be  well  satisfied. 

The  Biddle  car  enjoyed  an  excellent 
reputation  and  the  failure  of  the  com- 
pany was  considered  unfortunate.  The 
inventory  which  was  on  hand  at  the  time 
the  receiver  was  appointed  was  adequate 
to  complete  a  considerable  number  of 
cars  except  for  two  or  three  essential 
parts.     These  are  now  available. 


.hi. -wi  u  Liii,  April  zO — (Special) 
Because  of  transportation  difficulties,  the 
automobile  exposition,  wmch  was  to  nave 
opened  today  in  the  National  theater,  has 
been  postponed  for  ten  days. 


SHARON.  PA..  April  21— The  Sharon 
Pressed  Steel  Co.,  with  plants  at  Ellwood 
City  and  Wheatland,  Pa.,  has  been  taken 
over  for  refinancing  and  reorganization 
by  Harry  W.  Torney,  of  Torney  &  Co., 
Inc.,  New  York;  Albert  W.  Morris,  for- 
merly of  the  Harley  Co.,  Springfield, 
Mass.;  Arthur  E.  Swain,  formerly  of  the 
Crucible   Steel  Co.,  Harrison,  N.  J.,  and 

their  associates.  

NEW  YORK,  April  21— Directors  of  the 
B.  F.  Goodrich  Co.  decided  here  yester- 
day to  pass  the  dividend  of  $1.50  a  share 
on  the  common  stock.  A.  A.  Tilney,  of 
the  Bankers  Trust  Co.,  and  Harold  Stan- 
ley, of  the  Guarantee  Trust  Co.,  were 
elected  directors  to  succeed  A.  H.  Marks 
and  A.  B.  Jones,  resigned. 


NEW  YORK,  April  21— The  directors 
of  the  General  Motors  Corp.  were  re- 
elected at  the  annual  meeting  of  the 
stockholders  yesterday. 


At  the  organization  meeting  of  the 
directors  to-day  all  the  old  officers  were 
re-elected.  This  list  includes  R.  H.  Col- 
lins as  president  of  the  Cadillac  com- 
pany.   

NEW  YORK,  April  21— Creditors  of 
the  Bethlehem  Motors  Corp.  probably 
will  decide  in  the  near  future  to  wind 
up  the  affairs  of  the  company,  as  pro- 
posals for  a  reorganization  have  met 
with  little  success.  A  meeting  of  credi- 
tors' committees  is  being  held  at  Allen- 
town  to-day  to  consider  the  sale  of  cer- 
tain assets,  and  the  same  subject  will 
be  taken  up  in  Federal  court  at  Phila- 
delphia to-morrow. 


Freight  Reduction  Asked 
on  Trucks  Shipped  West 

NEW  YORK,  April  18— A  plea  for  re- 
vision of  freight  rates  charged  by  West- 
ern railroads  on  motor  trucks  was  made 
before  the  Consolidated  Classification 
Committee  here  to-day  by  J.  S.  Marvin, 
general  traffic  manager  of  the  National 
Automobile  Chamber  of  Commerce.  He 
urged  that  they  be  placed  on  a  second- 
class  basis  subject  to  a  minimum  carload 
lit  of  12.000  Hi.  This  adjustment  al- 
ready has  been  granted  by  Eastern  and 
Southern  roads.  The  Western  roads 
charge  first  class  rates  on  both  trucks 
and  passenger  cars. 

Classification  of  several  automobile 
and  truck  parts  also  was  discussed  at 
the  hearing.  The  change  in  classifica- 
tion is  of  great  importance  to  manufac- 
turers because  it  would  mean  to  them  a 
difference  of  from  $40  to  $80  and  more  a 
carload  on  trucks  shipped  to  points  west 
of  Chicago.  The  Consolidated  Commit- 
tee has  entire  control  of  freight  classifi- 
cation under  the  reorganized  system. 


Control  of  Goodyear 
Passes  to  Syndicate 

Bankers    Will    Direct    Affairs    of 

Company   During  Life   of 

New  Bonds 

NEW  YORK,  April  21— Control  of  the 
Goodyear  Tire  &  Kubber  Co.  has  passed 
from  F.  A.  Seiberling,  now  the  president, 
to  a  syndicate  headed  by  Dillon,  Read  & 
Co.,  New  York  bankers,  which  has  under- 
written $30,000,000  first  mortgage  20 
year  8  per  cent  sinking  fund  gold  bonds 
due  May  1,  1941. 

During  the  life  of  the  bonds  the  man- 
agement of  the  company,  with  the  right 
to  elect  a  majority  of  the  directors,  will 
be  vested  in  Clarence  Dillon,  John  Sher- 
win,  chairman  of  the  board  of  directors 
of  the  Union  Trust  Co.  of  Cleveland,  and 
Owen  D.  Young,  vice  president  of  the 
General  Electric  Co.,  or  their  successors, 
through  management  stock  or  a  voting 
trust.  Some  changes  in  the  present  per- 
sonnel are  expected. 

The  syndicate  which  has  underwritten 
the  bonds,  includes  Goldman,  Sachs  &  Co., 
which  a  few  months  ago  made  a  tempo- 
rary loan  of  $15,000,000;  the  National 
City  Co.,  the  Guaranty  Co.,  Lee,  Higgin- 
son  &  Co.,  the  Chase  Securities  Co.,  and 
Blair  &  Co.  The  bonds  are  offered  at  99, 
and  the  mortgage  provides  for  the  re- 
tirement of  the  entire  issue  at  120  and 
interest  by  drawing  by  lot  $750,000  on 
each  interest  date  beginning  November  1, 
1921. 

The  proceeds  of  the  first  mortgage 
bonds  together  with  the  proceeds  of  $27,- 
500,000  10  year  8  per  cent  debentures, 
which  will  be  offered  to  stockholders, 
will  be  used  to  pay  the  company's  current 
obligations  and  to  increase  working  capi- 
tal. The  mortgage  provides  that  the  com- 
pany must  maintain  at  all  times  net 
current  assets  equal  to  125  per  cent  of 
the  entire  amount  of  bonds  outstanding. 

Approximately  70,000  stockholders  and 
merchandise  creditors  assented  to  the 
plan  for  reorganization  as  presented  by 
the  bankers. 


NEW  YORK  LICENSE  BILL  LOST 

ALBANY,  N.  Y„  April  19— The  bill 
introduced  by  Senator  Lusk,  majority 
leader  in  the  Senate,  which  would  have 
increased  the  license  fees  for  passenger 
automobiles  and  motor  trucks,  was  lost 
in  the  shuffle  in  the  closing  hours  of  the 
legislature  and  did  not  pass. 

The  legislature  adopted  a  resolution 
providing  for  a  committee  of  senators 
and  assemblymen  to  sit  anywhere  in  the 
state  and  compel  the  attendance  of  wit- 
nesses preparatory  to  making  a  report 
at  the  next  session  recommending: 
changes  in  the  motor  vehicle  law  and 
remedial  legislation, 

A   bill    also 
the  automobile  liccn sii  from  the 

office  of  the  secretary  of  State  to  the 
State  tax  department  which  will  admin- 
ister the  motor  vehicle  law  after  July  1. 
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Mott  Heads  Staff 

to  Advise  G.  M.  C. 


Working  Together 
in  Perfect  Accord 
They  Both  Assert 

Chrysler    Has    No    Intention    of 

Leaving — Companies   Making 

Good  Progress 

NEW  YORK,  April  19— Walter  P. 
Chrysler  has  not  the  most  remote  inten- 
tion of  severing  his  relations  with  John 
N.  Willys.  The  executive  vice-president 
of  the  great  Willys  enterprises  has  no 
differences  with  his  chief  and  has  had 
none.  They  are  in  thorough  accord  on 
all  questions  of  policy.  The  main  object 
in  life  for  both  of  them  is  to  bring  the 
Willys-Overland  Co.  and  the  Willys  Corp. 
back  to  their  former  impregnable  posi- 
tions, and  in  this  endeavor  they  are 
making  splendid  progress. 

Many  unfounded,  exaggerated  and 
vicious  reports  regarding  the  relations 
of  the  two  men  and  the  two  companies 
have  been  circulated  for  months,  but 
each  has  deemed  it  wisest  not  to  dignify 
them  with  denials.  In  the  days  when 
the  Willys  enterprises,  like  most  of  those 
in  the  automotive  field,  were  at  a  stand- 
still, they  adopted  as  their  own  the  old 
adage  that  "silence  is  golden." 

Conditions  now  are  rapidly  changing. 
The  industry  has  come  to  life  and  busi- 
ness is  forging  ahead.  Willys-Overland 
is  coming  back  and  Willys  is  at  the 
helm.  He  has  taken  the  field  for  a  long 
series  of  conferences  with  dealers,  dis- 
tributers and  bankers,  and  the  results 
have  been  amazing  even  to  his  own  or- 
ganization. 

Willys  has  told  his  dealers  the  exact 
truth  about  the  affairs  of  his  company, 
and  at  last  has  come  to  the  conclusion 
it  is  time  to  spike  the  insinuations  that 
he  had  stepped  into  the  background  and 
that  his  relations  with  Chrysler  have 
been  strained  to  the  breaking  point. 
N%ver  Had  Any  Differences 

His  positive  and  emphatic  statement 
that  there  never  have  been  any  differ- 
ences between  them  was  made  in  re- 
sponse to  an  inquiry  from  Automotive 
Industries  as  to  whether  there  was  any 
truth  in  the  report  that  Chrsyler  soon 
was  to  join  the  General  Motors  Corp. 

In  this  denial,  Willys  was  joined  with 
equal  emphasis  by  Chrysler.  They  were 
together  in  the  former's  office  when  they 
declared  without  equivocation  that  there 
was  no  foundation  whatever  for  reports 
of  friction  between  them.  Willys  as- 
serted there  never  had  been  any  dif- 
ferences. They  sometimes  disagreed  on 
questions  of  policy,  Willys  said,  but  he 
usually  was  convinced  Chrysler  was 
right,    although    the    reverse    frequently 


was    true.      He    asserted    he    was    thor- 
oughly "sold"  on  Chrysler. 

Chrysler  declared  he  was  "sold"  on 
Willys  and  was  proud  to  work  for  him. 
He  told  his  chief  he  had  no  intention 
of  going  with  General  Motors. 

"I  know  that,"  said  Willys.  "We  have 
no  secrets  from  each  other." 

Willys  dismissed  as  unworthy  of  con- 
sideration the  assertion  that  he  had  been 
criticized  because  he  was  paying  so  large 
a  salary  to  Chrysler  at  a  time  when  his 
companies  are  not  in  the  best  of  finan- 
cial  position. 

(Continued    on    page    886) 


White  to  Reduce  Force 

Until  Surplus  Is  Sold 

CLEVELAND,  April  18— It  was 
learned  here  to-day  that  the  White 
Motor  Co.,  one  of  the  largest  truck 
manufacturing  concerns  in  America  will 
on  May  1  reduce  its  working  force  from 
5000  to  3000  employees.  Orders  are  be- 
ing received  at  the  plant  in  excess  of  the 
production,  but  the  curtailment  in  the 
working  force  is  the  result  of  the  policy 
of  the  company  in  keeping  up  maximum 
production  for  months  when  other  simi- 
lar corporations  were  either  closed  or 
ware  operating  on  a  greatly  reduced 
schedule. 

All  last  winter,  the  White  company 
kept  its  full  force  of  night  and  day  work- 
ers going  at  maximum  capacity.  There 
was  a  slight  reduction  in  hours  worked 
each  week  after  Jan.  1  and  later  the 
night  staff  was  combined  with  the  day. 
That  was  but  a  few  weeks  ago.  As  a 
result  the  company  accumulated  a 
large  reserve  stock  of  trucks.  It  is  now 
drawing  on  these.  Hence  the  curtail- 
ment in  production. 


MOTORCYCLE      RATE      ADVANCED 

NEW  YORK,  April  16— The  London 
Bureau  of  the  Eastern  Underwriter  re- 
ports a  radical  revision  of  motorcycle 
insurance  rates  in  Great  Britain,  after 
what  one  official  calls  "two  years  of 
appalling  losses."  The  multiplying  of 
accidents,  the  increased  cost  of  repairs 
and  the  alarming  number  of  thefts 
necessitate  an  entirely  new  scale  of  rates. 
In  consideration  of  higher  premiums, 
the  insurance  companies  are  assuming 
unlimited  public  liability  risks. 


Will  Take  Over  Work  Formerly 

Devolving  Upon  A.  P.  Sloan 

— New  Members  Named 

NEW  YORK,  April  18— The  following 
statement  was  authorized  to-day  by  the 
General    Motors    Corporation: 

"C.  S.  Mott,  who  has  been  a  vice-presi- 
dent and  director  of  General  Motors 
Corp.  for  some  years,  has  been  made 
chief  of  the  advisory  staff  with  head- 
quarters in  the  General  Motors  Build- 
ing, Detroit.  Mott  will  take  over  all 
duties  which  heretofore  devolved  upon 
Alfred  P.  Sloan,  Jr.,  New  York,  who 
found  it  impossible  to  devote  the  time 
necessary  to  the  corporation's  affairs  in 
Detroit.  The  advisory  staff  being  lo- 
cated in  Detroit,  it  was  necessary  for  the 
vice-president  in  charge  of  that  staff 
to  be  similarly  located  in  Detroit. 

"The  advisory  staff  consists  of  a  board 
of  experts  in  the  various  sections  of  the 
corporation's  activities  who  can  be 
called  upon  when  desired  by  the  various 
operating  divisions  for  consultation  and 
advice  upon  broad  and  fundamental 
matters  which  each  division  could  not 
attempt  to  develop  for  itself.  Mott  will 
be   responsible  for  this  organization. 

"The  appointments  on  the  advisory 
staff  made  up  to  this  time  consist  of: 
A.  B.  C.  Hardy,  director  purchasing 
section ;  H.  L.  Barton,  director  of  manu- 
facturing; Eric  L.  Bergland,  director  of 
power  house  and  building  construction 
and  design;  Norval  A.  Hawkins,  as 
already  announced,  recently  joined  the 
advisory  staff  as  director  of  advertising, 
sales  and  service;  C.  F.  Kittering,  who 
is  also  a  vice-president  of  the  corpora- 
tion, is  a  member  of  the  advisory  staff 
in  charge  of  the  research  engineering 
and  design  section,  with  headquarters 
at  Dayton,  Ohio." 


P.    O.    EXTENDS    TIRE    SHIPMENTS 

WASHINGTON,  April  15— Under  a 
new  ruling  of  the  Postal  Department, 
automobile  tires  up  to  a  weight  limit  of 
35  lb.  may  be  sent  by  parcel  post  to 
points  in  Mexico  reached  by  the  rail- 
roads from  the  United  States.  Tires, 
likewise,  may  be  sent  under  the  same 
conditions  from   Mexico  to  this  country. 


MULLINS    TO    MOVE    BODY    PLANT 

NEW  YORK,  April  19— Because  of 
labor  trouble  in  its  plant  in  Salem,  Ohio, 
the  Mullins  Body  Corp.  announces  that 
it  has  taken  an  option  on  a  fully  equipped 
plant  at  Detroit  and  will  be  in  a  position 
to  start  operations  there  on  a  large 
scale  in  a  short  time.  The  labor  diffi- 
culties developed  at  Salem  a  month  ago 
after  the  corporation  announced  a  nine 
hour  day  to  which  the  men  objected  and 
were  locked  out.  Subsequently  every 
large  plant  in  Salem  adopted  the  same 
policy,  and  as  a  consequence  the  five 
largest  factories  of  the  town  are  closed. 
The  Mullins  corporation  has  a  large 
number  of  orders  on  hand. 


April  21,  1921 
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Fears  Perpetuation 
of  Excise  Burden 

Struggle    Expected  Because   of 

Senate  Backing — Work  on 

Tariff  Measures 

WASHINGTON,  April  19— Introduc- 
tion of  the  Stanfield  bill  providing  for  a 
Federal  highway  fund  through  the  segre- 
gation of  revenues  derived  from  automo- 
bile taxes  has  brought  new  complications 
for  the  industry.  It  is  understood  that 
the  National  Automobile  Chamber  of 
Commerce  is  opposed  to  the  principles 
contained  in  the  Stanfield  amendment  be- 
cause it  believes  it  would  practically 
perpetuate  the  war-time  taxations  which 
have  of  late  proved  extremely  burden- 
some. 

Indications  are  that  the  industry  will 
have  a  fight  on  its  hands  in  opposing 
this  proposed  fiscal  legislation  because 
it  has  the  indorsement  of  leaders  in  the 
Senate  Finance  Committee. 

This  amendment  transcends  in  import- 
ance other  tax  proposals,  principally  be- 
cause it  may  eventually  block  efforts  of 
the  organized  industry  to  have  the  excise 
tax  repealed.  It  is  stated  that  the  taxa- 
tion committee  of  the  N.  A.  C.  C.  will 
adopt  a  practical  program  opposing  this 
plan.  It  is  evident,  however,  that  it  must 
proceed  with  caution  if  it  is  to  adhere 
to  the  plan  for  a  national  highway  sys- 
tem. 

The  Stanfield  amendment  reads  as  fol- 
lows: 

Stanfield  Bill  Feature 

"That  on  and  after  July  1,  1921,  the 
receipts  from  the  taxes  imposed  by  sub- 
divisions (1),  (2),  and  (3)  of  section  900 
and  subdivision  (11)  of  section  1001  of 
the  Revenue  Act  of  1918  shall  constitute 
a  separate  fund  in  the  Treasury,  to  be 
known  as  the  "Federal  Highway  Fund," 
to  be  used  only  for  the  expenditures  au- 
thorized by  law  incurred  in  building  or 
aiding  the  several  States  and  territories 
in  building  public  highways.  The  Secre- 
tary of  the  Treasury  may  use  such  fund 
for  other  purposes,  but  such  fund  shall 
be  reimbursed  for  any  portion  thereof  so 
used. 

"Section  2:  That  when  used  in  this 
Act,  the  term  'building'  includes  the  se- 
lection, designation,  location,  survey, 
planning,  improvement,  maintenance,  and 
all  other  necessary  expense  incident 
thereto,  as  well  as  the  construction  of 
such  roads,  trails,  or  highways." 

Senator  Stanfield,  in  a  statement  to 
Automotive  Industries  said: 

"If  this  becomes  a  law  it  will  provide 
a  continuing  fund  limited  only  by  the 
amount  of  revenue  this  source  will  pro- 
duce annually.     A  tax  of  three  per  cent 


is  now  imposed  upon  motor  trucks  and 
five  per  cent  on  automobiles,  motorcycles 
and  tires.  For  the  year  ending  June  30, 
1920,  the  revenue  collected  from  this 
source  amounted  to  $145,963,039.62.  It 
is  stated  there  are  2,500,000  miles  of 
public  roads  in  the  United  States  of 
which  about  two  per  cent  are  of  national 
or  interstate  importance,  ten  per  cent 
State  and  eighty-eight  per  cent  county 
and  district  roads." 

Would  Segregate  Taxes 

In  segregating  this  fund,  it  is  intended 
to  provide  any  additional  amounts  in 
provisos,  if  necessary,  that  the  war  tax 
is  not  to  be  included  in  the  price  bill.  In 
other  words,  it  is  the  intention  of  the 
Oregon  Senator  to  make  the  manufac- 
turer pay  the  excise  tax  directly  and  not 
pass  it  on  to  the  owner.  It  is  said  that 
he  has  a  measure  pending  in  the  draft- 
ing committee  which  would  require  the 
manufacturer  to  make  tax  returns  sep- 
arately and  not  include  other  Federal 
taxes.  By  this  provision  it  is  expected 
that  simplification  would  result  in  ac- 
counting for  the  amounts  due  the  Fed- 
eral highway  fund  which  would  be 
created  under  the  bill.  The  tax  on  com- 
pany earnings,  etc.,  would  continue  to  be 
used  in  the  general  tax  fund. 

Senator  Penrose  announced  to-day  that 
tax  hearings  before  the  Senate  Commit- 
tee on  Finance  would  start  after  the  Sen- 
ate had  disposed  of  the  emergency  tariff 
and  its  companion  measure,  the  anti- 
dumping bill.  Hearings  have  been  held 
here  this  week  on  the  affiliated  measures 
and  a  bitter  fight  is  anticipated  when 
the  bill  is  reported  out  of  the  Finance 
Committee.  Senator  Penrose  has  an- 
nounced that  he  will  personally  direct  the 
campaign  on  the  Senate  floor.  Hence,  it 
will  not  be  possible  to  hold  hearings  on 
Internal  Revenue  revision  for  several 
days. 

Discussions  to  Open  in  May 

If  the  well  laid  plans  of  Senate  leaders 
are  fulfilled,  the  tax  discussion  before 
the  committee  will  begin  about  the  first 
week  in  May.  Senator  Penrose,  how- 
ever, does  not  expect  to  have  the  tax 
measure  written  into  the  statute  before 
September.  Therefore,  whatever  meas- 
ures are  finally  adopted  by  Congress 
must  of  necessity  be  largely  retroactive, 
as  the  fiscal  year  will  be  well  under  way 
when  the  revenue  bill  is  enacted. 

The  anti-dumping  bill,  which  passed 
the  House  as  part  of  the  emergency 
tariff,  has  met  considerable  opposition  in 
the  Senate,  particularly  as  to  the  ex- 
change items.  George  Davis,  chief  special 
agent  of  the  United  States  Customs  Ser- 
vice, has  suggested  that  the  duty  should 
be  based  on  prices  paid  by  American  im- 
porters abroad,  and  the  amount  thus  de- 
termined could  be  converted  at  current 
(Continued  on  next  page) 


Buick  Discontinues 
St.  Louis  Operations 

All     Machinery    and    Equipment 

Moved  to  Flint— G.  M.  C. 

to  Retain  Plant 


ST.  LOUIS,  April  19— It  was  learned 
to-day  that  the  Buick  plant  of  the 
General  Motors  Corp.  in  this  city  is 
being  moved  to  Flint,  the  home  of  the 
Buick  company.  The  transfer  of  the 
equipment  and  much  of  the  machinery 
has  been  going  on  for  several  days.  All 
except  office  equipment  has  been  moved, 
it  was  said  at  the  plant  to-day.  The 
purpose  of  the  move  could  not  be  learned 
from  L.  E.  Kurtz,  general  manager. 
"We  are  not  yet  ready  to  make  any  an- 
nouncements,"  he    said. 

J.  S.  Hunt,  manager  of  the  Chevrolet 
plant  which  occupies  half  of  the  $4,138,- 
000  structure,  said  Buick  cars  will  here- 
after be  manufactured  exclusively  in 
Flint,  where  General  Motors  already  has 
its  largest  Buick  plant.  He  was  unable 
to  say  at'this  time  what  use  will  be  made 
of  the  St.  Louis  plant.  He  denied  that 
the  building  would  be  used  by  any  other 
than  the  General  Motors  Corp. 

Construction  of  the  General  Motors 
plant  on  Natural  Bridge  Road  started 
in  April,  1919,  on  40  acres  of  a  105-acre 
tract.  The  plant  had  a  large  assembly 
capacity  and  employed  1200  men  when 
running  full  force. 

G.  M.  C.  Confirms  Discontinuance 

NEW  YORK,  April  20— Confirming 
the  discontinuance  of  operations  at  the 
Buick  St.  Louis  branch,  General  Motors 
Corp.  to-day  issued  the  following  state- 
ment: 

"The  Buick  Motor  Co.  has  removed  all 
machinery  and  equipment  from  St.  Louis 
and  will  for  the  present  concentrate  all 
manufacturing  operations  at  Flint.  Plans 
for  the  future  utilization  by  General 
Motors  Corp.  of  the  plant  at  St.  Louis 
have  not  been  formulated." 


Indianapolis-Chicago 

Air  Service  to  Start 

INDIANAPOLIS,  April  15— Aerial 
transportation  service  between  Indiana- 
polis and  Chicago  starts  April  15,  ac- 
cording to  announcements  by  Dr.  John 
K.  Kingsbury  of  the  Indianapolis  Aero 
Association,  for  which  a  charter  was 
filed  in  the  office  of  secretary  of  slate 
yesterday.  The  company  is  capitalized 
at  $100,000.  John  P.  Koehler  and  Les- 
lie Sanders  are  associated  with  Dr. 
Kingsbury.  C.  S.  Crawford,  formerly 
with  Premier,  has  been  elected  a  direetor. 
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Industry  to  Oppose 
Road  Taxation  Plan 

Retroactive  Features  of  Proposed 

Anti-Dumping  Measures  Not 

Favored  by  Officials 

(Continued  from  preceding  page) 

exchange  rates  at  the  time  of  importa- 
tion. 

J.  D.  Nevins  of  the  same  Federal  or- 
ganization has  asked  that  the  equaliza- 
tion of  exchange  clause  contained  in  the 
emergency  anti-dumping  bill  should  ap- 
ply only  to  shipments  after  the  passing 
of  the  emergency  act,  and  not  to  be  re- 
troactive as  proposed. 

It  is  anticipated  that  the  exchange 
provisions  of  the  anti-dumping  bill  will 
do  much  to  check  the  influx  of  surplus 
war  materials,  including  motor  trucks 
which  have  been  sold  in  large  quantities 
by  foreigners  at  prices  far  below  Amer- 
ican production  costs.  It  is  believed  that 
in  making  the  exchange  provisions  retro- 
active the  large  profits  derived  from 
the  sales  of  surplus  trucks  on  American 
markets  would,  to  a  large  extent,  be 
wiped  out. 

Senator  Smoot  of  Utah  has  declared 
that  he  will  oppose  a  permanent  anti- 
dumping measure  which  does  not  contain 
provisions  applicable  to  reimportation 
of  trucks.  Automobile  dealers  of  the 
West  and  Middle  West  have  appealed  to 
the  Utah  Senator  to  protect  them 
against  unfair  foreign  competition.  They 
claim  that  the  sales  of  American  made 
trucks  originally  sold  to  the  Army,  and 
then  resold  as  surplus  to  foreigners,  art 
being  offered  on  domestic  markets  here 
at  prices  which  they  cannot  meet. 

Coast   Highway    Bill   Offered 

WASHINGTON,  April  19— Congress- 
man Baker  of  California  to-day  intro- 
duced a  bill  in  the  House  which  would 
authorize  the  examination,  survey  and 
report  by  the  War  Department  as  a  pre- 
liminary to  the  improvement,  construc- 
tion and  maintenance  of  a  system  of  mo- 
tor truck  highways  to  make  the  trans- 
port requirements  of  heavy  commerce  in 
time  of  peace  and  of  heavy  ordnance  in 
time  of  war  and  to  serve  as  post  roads, 
with  proper  and  sufficient  laterals,  in  the 
States  of  California,  Oregon  and  Wash- 
ington. 

Propose  Highway   Department 

WASHINGTON,  April  18— Congress- 
man Osborne  of  California  has  intro- 
duced a  bill  to  create  a  Department  of 
Federal  Highways,  to  establish  a  na- 
tional highway  system,  to  promote  effi- 
•cient  and  economical  highway  transpor- 
tation, and  to  amend  an  Act  to  provide 
that  the  United  States  shall  aid  the  State 
in  the  construction  of  rural   post  roads. 

The  bill  is  similar  to  that  printed  at 
the  last  Congress  and  discussed  before 
the  Senate  and  House  Committees  on 
Post  Office  and  Post  Roads.     The  princi- 
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pies  enunciated  in  this  measure  have 
been  indorsed  by  the  National  Automo- 
bile Chamber  of  Commerce,  the  Amer- 
ican Automobile  Association  and  other 
leading  organizations  who  have  advo- 
cated a  system  of  interstate  roads. 

It  is  provided  that  bonds  shall  be  is- 
sued on  and  after  July  1,  1921,  up  to  and 
eluding  July.  1926.  to  be  named  as  United 
States  National  Highway  bonds,  to  an 
amount  not  exceeding  in  any  fiscal  year 
the  amount  of  the  appropriation  in  this 
act  provided  for  the  current  fiscal  year 
during  which  bonds  may  be  issued. 


President  Gives  Assent 

to  Aviation  Program 

WASHINGTON,  April  19— President 
Harding  submitted  to  Congress  to-day 
a  special  report  of  the  National  Advisory 
Committee  for  Aeronautics  which  made 
numerous  suggestions  for  the  develop- 
ment of  air  navigation.  The  President 
stated  that  the  program  of  the  commit- 
tee met  with  his  approval.  From  the 
viewpoint  of  commercial  aviation,  the 
most  important   suggestions   are: 

Establishment  of  a  bureau  of  aero- 
nautics at  a  cost  of  $200,000  a  year  un- 
der the  Secretary  of  Commerce  for  the 
regulation  of  air  navigation  and  the  en- 
couragement of  civilian  and  commercial 
aviation. 

Development  of  a  system  of  national 
continental  air  routes  to  cover  the  United 
States  and  include  a  meteorological  ser- 
vice. 

Extension  of  the  air  mail  service. 

To  enable  the  army  to  go  forward  with 
its  air  routes  to  cover  the  country  an 
appropriation  of  $2,000,000  is  recom- 
mended. Legislation  also  is  requested 
definitely  authorizing  the  Post  Office 
Department  to  establish  air  mail  routes 
between  Chicago,  Minneapolis  and  St. 
Paul,  between  Chicago  and  St.  Louis 
and  other  routes  advocated  by  the  Post- 
master General. 


APEX  MOTORS  REORGANIZED 

DETROIT,  April  19— Apex  Motor 
Corp.  of  Ypsilanti,  manufacturer  of  the 
Ace  car,  has  undergone  a  reorganization 
and  H.  T.  Hanover  is  president  and  gen- 
eral manager,  succeeding  O.  W.  Heinz. 
The  creditors'  committee  with  represen- 
tatives of  the  finance  companies  who  are 
back  of  the  Apex  has  agreed  to  a  year's 
extension  on  outstanding  accounts.  This 
covers  about  97  per  cent  of  the  creditors 
and  puts  the  company  in  good  condition. 


ALL-AMERICAN    MAKES    PROGRESS 

CHICAGO,  April  20— The  creditors' 
committee  which  has  been  conducting  the 
affairs  of  the  All-American  Truck  Co. 
since  last  November  has  sent  a  letter  to 
holders  of  the  serial  notes  of  the  corpo- 
ration informing  them  that  from  the 
standpoint  of  creditors,  conditions  are  as 
satisfactory  as  they  could  be  under  the 
circumstances  and  continuation  of  the 
business  under  the  present  plan  will 
yield  the  greatest  profits. 


April  21,  1921 

Willys  and  Chrysler 
Working  in  Harmony 

Activity   of   President   Among 

Dealers  Restores  Confidence — 

Reticent  on  Financial  Plans  . 

(Continued  from  page  885) 

"He's  the  cheapest  man  on  the  pay 
roll,"  he  declared,  "and  worth  every  cent 
he  gets.  When  you  have  a  $115,000,000 
business  you  need  men  with  brains,  and 
Chrysler  has  them.  That's  what  we're 
paying  him  for." 

Willys  returned  late  yesterday  from 
a  long  series  of  conferences  with  Willys- 
Overland  dealers  ana  distributers,  in 
which  he  filled  them  with  enthusiasm 
over  the  future.  He  will  start  out  again 
to-morrow,  and  the  hours  in  between 
had  been  filled  with  conferences,  but  he 
was  full  of  fight,  aggressiveness  and  con- 
fidence. 

"This  trip  of  Mr.  Willys'  out  among 
the  dealers  has  been  wonderful,"  said 
Chrysler.  "The  whole  situation  has  been 
turned  directly  about.  The  dealers  are 
full  of  confidence  and  enthusiasm.  We're 
selling  cars  and  we're  building  them,  but 
we're  not  making  any  more  than  we're 
selling,  and  we're  not  going  to.  I  made 
that  statement  months  ago  and  it  stands. 
It  wouldn't  be  good  business.  But  we're 
working  6000  men  at  Toledo  and  with 
Charles  B.  Wilson  at  the  head  thero 
and  the  present  fine  organization,  we're 
going  to  fill  orders  as  fast  as  we  get 
them." 

Willys  spoke  delightedly  of  his  con- 
ferences with  dealers  and  distributers  in 
Chicago,  Omaha,  Kansas  City,  Okla- 
homa City,  Dallas,  St.  Louis,  Minne- 
apolis, Charlotte,  N.  C,  and  Atlanta.  He 
starts  out  again  to-morrow  for  similar 
conferences   at  Indianapolis  and   Toledo. 

"I've  shown  the  boys,"  Willys  said, 
"that  I'm  not  dead  and  that  the  com- 
pany is  not  going  broke.  I've  nailed 
a  lot  of  misstatements  that  have  been 
going  around  and  have  tried  to  clarify 
the  situation.  I've  just  given  them  facts 
and  the  response  has  been  wonderful. 
After  each  of  these  conferences  the  dis- 
tributers have  been  busy  booking  orders, 
although  we  didn't  ask  for  any  business. 
I've  invited  bankers  to  come  to  these 
meetings,  and  I  feel  certain  they  under- 
stand a  lot  of  things  that  they  didn't 
before." 

Delay  Opening  New   Plant 

On  the  subject  of  the  refinancing  pro- 
gram for  Willys-Overland  and  the 
Willys  Corporation,  the  "chief"  was 
somewhat  reticent. 

"If  I  talked  about  it,"  he  said,  "a 
wrong  impression  might  get  out.  Every- 
thing is  running  along  smoothly." 

Chrysler  was  asked  about  the  opening 
of  the  great  new   plant  at   Elizabeth. 

"Mr.  Willys  can  answer  that  better 
than  I  can,"  was  his  reply. 

"That's  in  the  future,"  remarked 
Willys,  "and  let  the  future  take  care  of 
itself." 


April  SI,  1921 


Cleveland  Section 
Hears  L.  H.  Pomeroy 

Possibilities  of  Higher  Efficiency 

by  Increasing  Compression 

Ratio  Are  Shown 

CLEVELAND,  April  16— At  the  meet- 
ing of  the  Cleveland  section  of  the  So- 
ciety of  Automotive  Engineers  held  here 
last  night,  Lawrence  H.  Pomeroy  deliv- 
ered a  talk  on  the  fundamentals  of  en- 
gine design.  Pomeroy  emphasized  the 
importance  of  lightweight  construction 
in  order  to  realize  the  greatest  possible 
efficiency  in  engine  design.  He  pointed 
out  the  possibilities  of  obtaining  higher 
efficiency  by  increasing  the  compression 
ratio.  He  stated  that  compression  ratios 
of  4%  to  1,  which  is  about  as  high  as  it  is 
well  to  go  in  the  overhead  type  of  en- 
gine, are  suitable  for  obtaining  good  per- 
formance results. 

The  speaker,  who  has  on  previous  oc- 
casions pointed  out  the  advantages  of 
lightweight  pistons,  connecting  rods  and 
other  reciprocating  units,  also  empha- 
sized these  points  in  his  talk  on  engine 
design.  The  lecture  and  the  discussion 
which  followed  brought  out  the  fact  that 
many  engineers  are  committed  to  the 
school  of  design,  which  favors  the  light- 
est weight  construction,  not  only  in  the 
reciprocating  parts,  but  in  the  revolving 
engine  parts  such  as  the  crankshaft  and 
camshaft.  The  use  of  the  drilled  cam- 
shaft and  crankshaft  has  resulted  in  a 
material  reduction  of  weight  in  these 
parts  without  sacrificing  rigidity. 

Regarding  the  oiling  systems,  Pome- 
roy stated  that  normal  oil  pressure 
should  range  from  20  to  30  lb.  per  sq. 
in.  The  oil  should  be  supplied  not  only 
at  this  high  pressure,  but  in  sufficient 
volume  to  permit  the  oil  to  act  as  a  cool- 
ing medium  as  well  as  a  lubricant.  The 
use  of  high  pressure  oil,  fed  in  large 
volume,  fits  in  well  with  the  hollow 
crankshaft  and  camshaft  construction, 
permitting  of  leads  through  the  center 
of  these  shafts,  thus  not  only  providing 
the  natural  lead  for  the  oil,  but  also 
taking  advantage  of  centrifugal  force  in 
the  oil  feed. 

Dr.  Pomeroy  confined  his  talk  to  en- 
gine design  and  did  not  take  up  the 
question  of  fuel  which  he  regards  as 
an  entirely  separate  problem.  His  stand 
for  a  4%  to  1  compression  ratio,  how- 
ever, indicates  that  with  this  type  of  en- 
gine design,  the  use  of  some  means  to 
prevent  detonation  would  be  necessary. 
In  addition  to  the  talk  by  Pomeroy, 
some  interesting  entertainment  features 
were  included  on  the  program  and  an 
informal  banquet  was  held  just  before 
the  meeting.  The  annual  election  of 
officers  also  took  place. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

ance  with  the  special  provision  in  the 
procedure  of  the  committee,  under  which 
important  standards  in  existence  prior 
to  1920  may  be  approved  without  going 
through  the  regular  process  followed  in 
new  work. 

The  specifications  have  been  adopted 
in  their  essential  details  by  the  states  of 
Wisconsin,  Connecticut  and  Maryland, 
and  by  the  Province  of  Ontario,  and  have 
been  endorsed  by  the  Standards  Commit- 
tee of  the  Society  of  Automotive  Engi- 
neers; by  the  International  Traffic  Offi- 
cers' Association,  and  by  the  conference 
committee  on  Uniform  Vehicle  Laws, 
representing  some  30  different  organiza- 
tions, under  the  auspices  of  the  Na- 
tional Safety  Council. 
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METAL  MARKETS 


Restrict  Patent  Rights 

in  Advance-Ruinely  Suit 

MILWAUKEE,  April  18— The  Court 
of  Appeals  for  the  Seventh  Circuit  has 
sustained  the  findings  of  Judge  Ferdi- 
nand A.  Geiger  of  the  United  States  Dis- 
trict denying  the  claim  of  the  Advance- 
Rumely  Co.  of  Illinois,  against  the  John 
Lauson  Mfg.  Co.,  New  Holstein,  Wis., 
alleging  infringement  of  patents  pur- 
porting to  cover  broadly  the  practical 
use  of  kerosene  as  a  fuel  for  internal 
combustion  engines.  The  case  has  been 
in  the   Federal   courts   for  five   years. 

Judge  Geiger  of  Milwaukee  held  that 
in  view  of  prior  usage  and  expired  pat- 
ents the  patents  of  the  Advance-Rumely 
Co.  must  be  restricted  to  minor  details  of 
construction,  and  that  these  patents  in- 
volved no  broad  novelty  in  the  use  of 
kerosene  as  a  fuel  and  were  not  in- 
fringed. 

The  suit  was  of  vital  importance  to 
engine  builders  using  kerosene  as  a 
fuel,  due  to  the  fact  that  if  the  courts 
had  placed  an  interpretation  upon  the 
Advance-Rumely  patents,  as  put  upon 
them  by  its  attorneys,  all  manufacturers 
of  engines  using  kerosene  as  fuel  in  the 
United  States  would  have  been  com- 
pelled to  pay  tribute  to  the  Advance- 
Rumely  Co.  The  alleged  invention  was 
specifically  directed  to  the  well-known 
principle  of  hydrating  kerosene  to  pre- 
vent pre-ignition. 


SUBMIT   HEADLIGHT   PROPOSALS 

NEW  YORK,  April  18— The  Illumi- 
nating Engineering  Society  has  submit- 
ted its  "Automobile  Headlighting  Speci- 
fications" to  the  American  Engineering 
Standards  Committee  for  approval.  The 
specifications    are   submitted    in     accord- 


BATTERY     RECEIVER    PETITIONED 

BLOOMJNGTON,  ILL.,  April  18— 
Four  creditors  of  the  Illinois  Storage 
Battery  Mfg.  Co.,  Hoopeston,  111.,  filed 
a  petition  in  involuntary  bankruptcy  in 
the  United  States  District  Court,  asking 
that  the  concern  be  declared  bankrupt 
and  asserting  that  it  is  insolvent.  An 
investigation  is  sought  by  the  referee  in 
bankruptcy.  The  battery  company  was 
organized  nearly  two  years  ago  by  Kay 
Murray.  It  was  capitalized  at  $25,000, 
most  of  the  stock  being  held  by  residents 
of  Hoopeston.  Following  the  organiza- 
tion the  company  appeared  to  flourish. 
Later  disagreements  arose  in  the  ranks 
of  the  stockholders  resulting  in  the  de- 
parture of  Murray,  who  sold  out  his 
stock.  During  the  past  few  months 
business  has  slumped  and  the  plant  lias 
been  inactive.  It  is  probable  that  a 
receiver  will   be  appointed. 


MU  =  H  mischief  has  been  done  by  the 
exaggerated  headlines  under  which  the 
news  of  the  recent  change  in  the  U.  S.  Steel 
Corporation's  prices  was  published  in  many 
of  the  daily  newspapers.  An  utterly  false 
impression  has  gone  forth  that  as  the  result 
of  this  price  revision  by  the  leading  interest 
the  steel  market  rules  considerably  lower  than 
it  did  before  this  announcement  was  made. 
The  fact  is  that,  excepting  in  a  few  special- 
ties, bargain  offerings,  which  were  plentiful 
a  few  weeks  ago,  have  largely  disappeared 
and  the  views  of  independent  producers,  as 
to  prices  for  the  time  being  at  least,  have 
become  firmer.  The  Corporation,  to  all  in- 
tents and  purposes,  had  been  "out  of  the 
market"  when  it  revised  its  prices  downward 
and  the  independents  had  what  market 
there  was  to  themselves.  The  quotations 
of  the  latter  to-day  are,  barring  a  few 
exceptions  such  as  steel  pipe,  at  least  as 
high  and  in  some  instances  higher  than  be- 
fore the  Corporation's  change  in  prices. 
Utterly  absurd  are  statements  like  the  fol- 
lowing telegraphed  to  one  of  the  New  York 
dailies  by  its  Pittsburgh  correspondent: 
"With  a  stabilized  steel  market,  builders  and 
manufacturers  are  expected  to  go  ahead 
with  the  knowledge  that  steel  prices  are 
virtually  fixed  for  the  next  year  or  two." 
No  one  in  the  steel  industry,  either  within 
or  without  the  Corporation's  breastworks, 
whose  opinion  is  at  all  worth  while,  deludes 
himself  into  the  belief  that  steel  prices  "have 
now  been  virtually  fixed  for  the  next  year 
or  two."  Those  with  whom  the  wish  for 
stability  is  father  to  the  thought  will  go  only 
so  far  as  to  say  that  from  now  on  further 
cuts  in  prices  must  wait  upon  corresponding 
cuts  in  wages  and  freight  rates.  Inasmuch 
as  the  best  economic  thought  is  unanimous 
in  the  opinion  that  if  general  economic 
disaster  is  to  be  averted,  both  wages  and 
freight  rates  must  be  brought  down  to 
saner  levels  without  delay,  the  more  con- 
servative element  in  the  steel  industry  is  of 
the  opinion  that  the  prevailing  quotations 
will  continue  as  at  least  nominal  prices  un- 
til the  advent  of  lower  wages  and  freight 
rates.  There  are  those,  however,  who  fear 
that  failure  of  present  prices  to  bring  out  a 
sufficient  quota  of  orders  will  lead  to  renewed 
price  cutting  in  the  near  future.  This 
element  is  of  the  opinion  that  the  tonnages 
which  the  Corporation's  price  revision  will 
add  to  its  unfilled  orders  will  be  relatively 
light,  and  that  before  very  long  the  Inde- 
pendents will  be  setting  the  pace  once  more 
by  cutting  under  the  Corporation's  new 
prices. 

Pig  Iron — Automotivi  foundries  In  Michi- 
gan and  Ohio  are  releasing  additional  ton- 
nages of  foundry  and  malleable.  The  mar- 
ket is  Bat,  wiih  $lt>,  Valley,  for  malleable  and 
foundry  No,  '■'-   the  maximum  quotation. 

Steel — Some  im  l<  ]  h  n,  I.  n  i  piodu.ers  appear 
willing    tn    aeeept    In  sli    nnln       fm     eiilil    i  ..II.  -.1 

sirip  at  around  5.75c,  base,  Pittsburgh,  while 

"I  '"'I  '       'I III'.         A  U I  I  '.  '       '   ...IMI Il.-I  V!) 

about  finished  quotas  due  them  on  old  con- 
but  are  not  p'acing  fresh  contracts. 
lied  has  been  reduced  by  a  leading 
Independent  to  2.85c.  Automotive  spi 
itee!  Is  In  better  demand.  The  sheet  market 
Is  a  shade  firmer,  but  this  may  be  only  the 
temporary  result  of  advances  by  Borne  of  the 
Independents  In  response  to  the  Corpora- 
tion's price  changes.  Youngstown  district 
mills  have  booked  some  light  business  for 
full  flnishi  'i  sheeti    at  5c. 

Aluminum — Quiet  with  light  routine  de- 
mand  from   the  automotive   Industry. 
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FINANCIAL  NOTES 


Marathon  Rubber  Products  Co.  of  Wausau, 
Wis.,  has  been  incorporated  with  a  capital 
stock  of  $300,000.  The  company  will  take 
over  the  plant  and  equipment  of  the  defunct 
Burlock  Rubber  Clothing  Co.  of  Wausau. 
The  property  was  hid  in  at  receiver's  sale 
by  J.  H.  Hieb  of  Merrill,  Wis.,  for  $61,000. 

Stephenson  Motor  Truck  Co.,  Milwaukee, 
which  failed  about  nine  years  ago,  has  been 
brought  into  court  for  final  adjudication  by 
the  adoption  of  the  final  report  of  the  trustee 
and  the  declaration  of  a  final  dividend  of  2 
per  cent,  making  a  total  distribution  of  35 
per  cent  of  claims. 

Doss  Rubber  <£.  Tube  Co.,  Atlanta,  has  been 
granted  license  to  sell  $100,000  of  preferred 
stock,  paying  8  per  cent,  by  the  Georgia 
Securities  Commission.  The  Doss  company 
manufactures  tires  and  tubes,  having  a  fac- 
tory in  Atlanta  that  has  been  in  operation 
some  years. 

Brown  Mfg.  Co.  has  been  organized  at 
Brunswick,  Ga.,  with  a  capital  stock  of 
$100,000,  by  Samuel  E.  Brown  and  others,  for 
the  manufacture  of  a  quick  change  rim  for 
automobile  tires   invented  by  Brown. 

Templar  Motors  Co.  has  formed  a  sub- 
sidiary to  be  known  as  the  Templar  Motor 
Co.  of  New  York,  which  will  have  an  author- 
ized capitalization  of  $1,500,000. 

Fisher  Body  Corp.  will  pay  a  dividend  of 
1%  per  cent  on  May  2  to  preferred  stock- 
holders, and  a  dividend  of  $2.50  a  share  on 
the   no  par  value  common  stock. 

Rolls-Royce  of  America,  Inc.,  has  placed, 
privately.  $2.000;000  in  8  per  cent  notes  due 
March  1,  1931,  and  there  will  be  no  public 
offering. 

O.  K.  Giant  Battery  Corp.  has  been  organ- 
ized in  Atlanta  with  a  capital  stock  of  $75,000. 
by  P.  K.  Adams,  F.  L.  Cook  and  J.  C. 
Rucker. 


INDUSTRIAL  NOTES 


Diamond-Holfast  Rubber  Co.,  Atlanta, 
manufacturers  of  automobile  tire  patches 
and  other  patented  rubber  products,  has 
purchased  an  eleven  acre  site  in  suburban 
Atlanta  for  $20,000.  and  will  build  a  modern 
factory,  to  include  salesrooms  and  general 
offices. 

Air  Reduction  Sales  Co.  has  secured  con- 
trol of  the  National  Carbide  Corp.  of  Vir- 
ginia, with  a  new  plant  at  Ivanhoe,  Va.. 
and  beginning  May  1  will  direct  the  policy 
and  control  the  operation  and  sales  of  the 
Carbide  corporation. 

E  &  W  Co.,  Milwaukee,  manufacturer  of 
commercial  ear  attachments  for  passenger 
car  chassis,  trailers,  trailer-trucks,  etc.,  has 
1 1,  proposition  of  businesi  mi  n  ol 
Ceaarburg,  Wis.,  to  transfer  the  operation 
to  that  city. 

General  Device  Corp.,  New  Lisbon,  Wis., 
will  start  work  at  once  on  the  erection  of  a 
factory.    75    x    150    ft.      0  equipped 

with  new  machinery  and  tools  for  manufac- 
turing a  line  of  patented  devices  and  appli 
ances. 

G.  Ellas  &  Bro.,  Inc.,   Buffalo,  ha     acqi I 

membership    in    the    Manufacturers    Aircraft 
Association,  New  York.    This  is  the   twenty 

first  airplane  company  to  join  thi 

tion.   sixteen  of  which  are  active  still. 
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Allan.  Diffenbaugh  Wrench  &  Tool  Co., 
Baraboo.  Wis.,  has  filled  original  orders  call- 
ing for  SO, 000  wrenches,  and  is  receiving 
forgings  and  other  materia's  for  a  second 
complement  of  the  same  size. 

Flood  Tractor  Co.,  Spokane,  is  to  change 
its  name  after  May  1  to  the  International 
Automotive  Corp.,  and  will  be  reorganized 
with  increased  capital  to  manufacture  a  new 
standard   tractor. 

Kelsey  Wheel  Co.t  Memphis.  Tenn.,  is 
nearing  completion  of  its  new  body  plant, 
which  is  expected  to  have  a  production 
capacity  ot  500  bodies  a  day. 

Badger  Brass  Co.,  Milwaukee,  is  contem- 
plating the  erection  of  an  entirely  new  and 
much  larger  foundry  and  machine  shop  dur- 
ing the  summer  and  fall. 

Tubular  Steel  Automobile  Wheel  Mfg.  Co.. 
Spokane,  has  started  the.  manufacture  of 
patented  wheels  made  of  tubular  steel  with 
galvanized   iron    spokes. 

Modern  Tool  Co.  announces  arrangements 
whereby  the  E.  L.  Essley  Machinery  Co.. 
Chicago,  becomes  exclusive  selling  agents  in 
Chicago   territory. 

Kenison  Mfg.  Co.,  Solomon,  Kan.,  has 
adopted  the  Climax  Model  KU.  5  x  6'£  kero- 
sene engine,  as  regular  power  equipment  for 
its  15-30  tractor. 

Victor  Tool  Co.  has  opened  a  New  York 
office  at  131  West  Thirty-ninth  Street,  with 
P.  W.  Curtis  as  manager  and  Warren  J.  Boe 
sales  engineer. 

Laminated  Shim  Co.,  manufacturers  of 
laminum  for  shims,  will  remove  on  May  1  to 
a  new  plant  and  offices  in  Long  Is'and  City. 
N.  Y. 

Motor  Wheel  Corp.,  Lansing,  has  opened  a 
New  York  office,  which  will  be  under  the 
management    of   Thomas    J.   Wetzel. 

Armstrong  Rubber  Co.,  Garfield.  N.  J.,  re- 
ports operating  24  hours  daily  and  produc- 
tion of  100  per  cent  of  capacity. 

Antlgo  Tractor  Corp.,  Antigo;  Wis.,  has  five 
machines  in  process  and  will  place  them  in 
the  hands  of  users  by  June  1. 

Emerson. Brantingham  Implement  Co., 
Inc.,  will  locate  its  New  York  export  office  at 
50  Church  Street  after  May  1.  . 

Paragon  Motor  Car  Co.  will  remove  its 
plant  and  general  offices  from  Connellsvillc. 
Pa.,    to  Cumberland,   Md. 

Republic  Rubber  Corp.  has  adjourned  its 
annual  meeting,  scheduled  for  April  14,  for 
another  thirty   days. 


Aprfl  21,  1921 


Petroleum  Motors  Buys 

Rockford  Faetory  Site 

ROCKFORD,  ILL.,  April  15— Petro- 
leum Motors  Corp.,  organized  to  manu- 
facture a  low  grade  fuel  burning  en- 
gine, has  acquired  a  tract  of  ten  acres  in 
this  city  on  the  Chicago,  Milwaukee  & 
Gary  railroad,  a  belt  line  put  in  by  the 
city  of  Rockford  for  the  benefit  of  its 
manufacturing  interests,  on  which  to 
erect  its  factory. 

The  product,  designed  for  truck  use, 
is  a  four-cylinder,  four-cycle,  opposed 
piston  engine  with  cylinders  cast  in  pairs 
and  has  been  under  experimental  obser- 
vation for  two  years.  The  company  is 
incorporated  under  the  laws  of  Del- 
aware for  $1,250,000  with  Chester  A. 
Harris,  president ;  T.  G.  Jackson,  vice- 
president,  and  Charles  C.  Grassell,  sec- 
retary-treasurer. They  with  L.  A.  Peil 
and  B.  J.  Knight  constitute  the  board 
of  directors.     R.  C.  Dale  is  manager. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest   bank  in  America. 


NEW  YORK,  April  21— The  most 
noteworthy  feature  in  the  money  mark- 
ets last  week  was  the  announcement  by 
the  Boston  Federal  Reserve  Bank  that 
its  discount  rate  on  commercial,  indus- 
trial and  other  unsecured  paper  had  been 
reduced  from  7  per  cent  to  6  per  cent. 
At  the  same  time  the  discount  rate  on 
notes  secured  by  certificates  of  indebt- 
edness was  raised  from  5%  per  cent  to  6 
per  cent,  making  all  the  published  dis- 
count rates  of  the  Bank  uniform. 

The  New  York  call  money  market  last 
week  was  much  firmer  than  a  week  ago, 
with  rates  at  6  per  cent  to  7  per  cent,  as 
against  5  per  cent  to  7  per  cent  the  pre- 
vious week.  Renewals  were  consistently 
at  7  per  cent.  Time  money  was  also  a 
trifle  firmer,  with  6V2  per  cent  quoted 
for  all  maturities  from  sixty  days  to 
six  months,  as  against  6%,  per  cent  to 
6%  per  cent  the  week  before. 

The  total  foreign  trade  for  March 
showed  a  decline  of  more  than  $700,000,- 
000  from  the  figures  for  March,  1920. 
Exports  for  the  month  totaled  only  $384,- 
000.000,  as  compared  with  $489,000,000 
in  February  and  $820,000,000  in  the  cor- 
responding month  a  year  ago.  Imports 
at  $252,000,000  were  larger  by  $37,000,- 
000  than  the  total  for  February,  and 
compared  with  $524,000,000  in  March, 
1920.  For  the  nine  months  ended 
March,  1921,  exports  totaled  $5,509,000,- 
000,  as  against  $6,050,000,000  for  the 
same  period  a  year  ago. 

Imports  for  the  nine  months'  period 
totaled  $3,009,000,000,  as  against  $3,- 
759,000,000  for  the  nine  months  ended 
March,  1920.  March  exports  were  the 
smallest  for  any  month  since  the  begin- 
ning of  the  World  War,  while  imports 
made  the  largest  monthly  total  for  any 
month  in  1921.  The  excess  of  exports 
for  March  at  $132,000,000  was  the  small- 
est since  last  August. 

U.  S.  SURPLUS  $10,000,000 
NEW  YORK,  April  20— Stockholders 
of  the  United  States  Rubber  Co.  were  in- 
formed by  Samuel  P.  Colt,  chairman  of 
the  board  of  directors,  at  their  annual 
meeting  yesterday  that  earnings  for  the 
year  1920  were  about  $10,000,000  over 
and  above  dividend  requirements  and 
that  regular  dividends  at  8  per  cent  have 
been  paid  on  both  preferred  and  common 
stock. 

All  the  directors  of  the  company  were 
re-elected  and  John  W.  Davis,  former 
ambassador  to  Great  Britain,  was  added 
to  the  board. 


ADVANCE-RUMELY  CUTS  PRICE 

LAPORTE,  IND.,  April  20— The  Ad- 
vance-Rumely  Co.  announces  a  10  per 
cent  reduction  in  price  on  all  its  farm 
machinery  in  which  steel  is  the  chief  raw 
material  used.  This  follows  the  price  re- 
duction recently  made  by  the  United 
States  Steel  Corp. 
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MEN  OF  THE  INDUSTRY 


H.  M.  Salisbury  has  been  appointed  export 
manager  of  Maxwell-Chalmers.  Salisbury  is 
a  veteran  of  the  industry,  having  been  con- 
nected with  General  Motors  Export  Corp.; 
F.  B.  Stearns  Co.,  New  York,  and  John  N. 
Willys  Export  Corp.  In  joining  Maxwell- 
Chalmers  he  succeeds  H.  W.  J.  Russell,  who 
resigned  because  of  ill  health. 

Charles  S.  Crawford,  former  chief  engineer 
of  Premier,  has  been  elected  a  director  and 
consulting  engineer  for  the  Kant  Kut  Igni- 
tion Tube  Co.,  Indianapolis.  He  has  also 
been  elected  a  director  of  the  Indianapolis 
Aerial  Association,  which  will  operate  a 
passenger  air  service  between  Indianapolis 
and  Chicago. 

Henry  G.  McComb,  who  for  several  months 
past  has  been  doing  sales  engineering  sur- 
vey work  for  the  American-La  France  Fire 
Engine  Co.  Inc.,  E  mira.  has  definitely  joined 
the  forces  of  that  concern  in  connection  with 
its  new  motor  truck  development.  McComb 
will  be  stationed  at  the  sales  office,  New 
York. 

P.  A.  Tanner,  who  for  the  past  five  years 
has  been  connected  with  the  Splitdorf  Elec- 
trical Co.  of  Newark,  N.  J.,  and  its  subsidi- 
aries in  various  capacities,  has  resigned  as 
advertising  and  service  manager  and  will 
spend  the  summer  touring  and  looking  after 
personal    interests   in    Iowa    and    Missouri. 

E.  S.  Crocker,  who  used  to  serve  in  an 
engineering  capacity  at  the  Chalmers  Mo- 
tors Co.  and  who  during  the  war  was  con- 
nected in  the  development  of  the  four-wheel- 
drive  artillery  tractor,  has  become  chief 
engineer  for  the  Rainier  Truck  Corp.  at 
Flushing,    L.   I. 

Victor  T.  Goggin,  late  New  England  sales 
manager  of  Fred  T.  Ley  &  Co.,  Inc..  of 
Springfield,  Boston  and  New  York,  has  sev- 
ered his  connection  with  that  concern  to 
associate  himself  as  contracting  engineer 
with   Dwight  P.  Hobinson  &  Co.,  Inc. 

W.  G.  Clay  has  been  appointed  assistant 
sales  manager  of  the  truck  and  tractor  divi- 
sion of  the  Traylor  Engineering  &  Mfg.  Co., 
Cornwells,  Pa.  C.  H.  Patten  and  J.  L>.  Ful- 
ton were  appointed  chief  engineer  and  pro- 
duction engineer,   respectively. 

H.  G.  Egbert,  treasurer  of  the  Master  Tire 
&  Rubber  Co.,  Dayton,  and  H.  J.  Alperin, 
owner  of  a  chain  of  tire  stores  in  Cleveland. 
rk.  have  become  con- 
nected in  executive  capacities  with  the 
Chillicothe  Tire  &  Rubber  Co. 

J.    E.   Tracy,   fur   tli>-    past   four   years  gen- 
eral   Bales    manager    of    the    Sterling 
Truck   Co  has   become   actively 

connected    with    the    Hicks-Parrett    Tractor 
Co.,    of    C  Ms,    as    vice-president 

and  director  of 

George  Pearson,  Jr.,  former  district  super- 
visor for  Maxwell-Chalmers  in  San  I'rm- 
cisco,  has  resigned  to  become  salt 
ager  of  the  Union  Motors,  Inc..  a  new  Los 
Angeles  concern  handling  Maxwell-Chalmers 
products. 

Henry  H.  Knapp,  formerly  trea 
I'.  S.  Light  &  Heat  Corp.  Niagara  Falls. 
N.  Y.,  has  been  elcrt'-d  treasurer  of  the 
H.  B.  Shontz  Co.,  New  York  distributors  of 
USL  batteries  and  also  distributors  of  equip- 
ment. 

S.    N.    demons,    for   the   past   seven   years 
assistant    purchasing    agent    for    the 
way  Motor  &  Mfg.  Co.,   recently  rei 
become    identified     with     tie-     Mid-Western 
Sales  Corp.,   Detroit,   as  general   sales  man- 


E.  F.  Jones,  who  recently  resigned  as 
president  of  the  Republic  Rubber  Co.,  has 
been  appointed  assistant  to  Jerome  R. 
George,  vice-president  of  the  Morgan  Con- 
struction   Co.,    Worcester,    Mass. 

E.  E.  Eby  has  joined  the  Remy  Electric 
Co.  in  the  capacity  of  purchasing  agent. 
Eby  was  formerly  American  director  of 
Delco-Remy,  Ltd.,  and  Hyatt,  Ltd.,  with 
offices  in  New  York. 

N.  C.  Beerend  has  been  named  sales  and 
advertising  manager  for  the  Jorgensen  Mfg. 
Co..  Waupaca,  Wis.  Beerend  was  formerly 
connected  with  Walters,  Gemco  and  Badger, 
all  of  Milwaukee. 

Robert  R.  Keith,  formerly  of  the  Moline 
Plow  Co.  in  charge  of  the  Universal  Tractor 
Works,  has  been  made  superintendent  of 
tractor  works  of  the  International  Harvester 
Co.  at  Chicago. 

Russell  B.  Reid,  for  several  years  past 
with  Edward  R.  Ladew  Co.  as  assistant 
sa!es  manager,  has  been  made  manager  of 
sales  for  the  Sharon  Pressed  Steel  Co.,  of 
Sharon,   Pa. 

Harry  Schleininger,  for  nine  years  general 
sales  manager  of  the  Motor  Car  Equipment 
Co.,  New  York,  has  been  appointed  sales 
manager  of  the  Kellogg  Mfg.  Co.,  Roches- 
ter,  N.   Y. 

James  A.  Patten  has  been  elected  to  the 
hoard  of  directors  of  the  Advance-Rumely 
Co.,  to  succeed  F.  N.  B.  Close,  of  New 
York,  who  resigned  to  take  up  business  in 
France. 

J.  Emerson,  who  was  the  purchasing  agent 
of  the  King  Motor  Car  Co.  before  it  went 
under  new  ownership,  again  is  connected 
with  the  company  in  the  same  capacity. 

H.  A.  Winterknight,  Jr.,  sales  manager  of 
the  Manley  Mfg.  Co.,  of  York,  Pa.,  has  re- 
signed and  is  now  associated  with  the  F. inch- 
baugh  Machine  Co.  of  that  city. 

A.  H.  P.  Leuf  has  succeeded  Robert  I. 
Erlichman  as  president  of  the  General  Utility 
Co..  makers  of  automotive  necessities,  Phila- 

de  I'M:!. 

Ward  H.  Marsh  has  been  appointed  assist- 
ant sal<  s  and  advertising  manager  of  the 
Lincoln   Motor  Car  Co. 

F.  H.  Shaw  has  heen-elected  a  director  of 
the  E'gin  Motor  Car  Co.,  succeeding  J.  M. 
Snltzli  r. 

Edwin  S.  Beggs  has  been  appointed  sales 
manager  of  the  Planet  Mfg.  Corp.,  Detroit. 


Class  Journal  Editors 

Visit  Standards  Bureau 

WASHINGTON,  April  19— Direct  per- 
sonal contact  between  representatives  of 
technical  journals  and  of  the  Bureau  of 
Standards  made  during  visits  to  the 
bureau  are  of  the  greatest  possible  value, 
according  to  a  statement  issued  by  the 
bureau  relating  to  a  trip  made  by  a 
number  of  business  paper  representa- 
tives. During  recent  years,  the  bureau 
announcement  says,  the  co-operation  be- 
tween the  bureau  and  the  industries  has 
been  particularly  close  and  this  work 
has  been  greatly  aided  by  the  valuable 
publicity  given  the  bureau's  researches 
by  the  technical  journals. 

Tl making   the   visit   on    the    date 

named  were  from  leading  journals  in  the 
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automotive  field,  the  statement  says, 
who  made  a  general  inspection  of  the 
bureau's  laboratories  and  equipment. 
They  were:  Erik  Oberg,  editor  of 
Machinery;  David  Beecroft,  Ray  W. 
Sherman  and  James  C.  Dalton,  of  the 
Class  Journal  Co.;  Clyde  Jennings  of 
Automotive  Industries;  Neal  G.  Adair, 
of  the  Motor  World,  and  George  E. 
Quisenberry,    of    El    Automovil    Ameri- 


Dodge  Tells  Dealers 

of  N.  A.  D.  A.  Advantages 

DETROIT,  April  15— Recognition  of 
the  National  Automobile  Dealers  Asso- 
ciation as  the  big  factor  in  development 
of  the  retail  end  of  the  industry,  has 
been  given  by  Dodge  Brothers.  Letters 
now  are  being  prepared  to  be  sent  out 
to  the  4000  Dodge  dealers  throughout 
the  country  advising  them  to  affiliate 
closely  with  the  national  association  and 
the  local  dealer  organizations  which  are 
connected  with  the  parent  body. 

C.  W.  Matheson,  general  sales  man- 
ager of  the  Dodge  Brothers,  in  confer- 
ence with  Harry  G.  Moock,  general  man- 
ager of  the  N.  A.  D.  A.,  said  that  he 
was  anxious  to  have  all  Dodge  dealers 
participate  in  N.  A.  D.  A.  activities  and 
expressed  the  opinion  that  the  organiza- 
tion was  a  vital  force  in  the  industry. 

In  a  statement  to  Automotive  Indus- 
tries this  week,  Matheson  said  Dodge 
Brothers  executives  fully  realized  the 
important  work  that  was  being  done  by 
the  association  in  behalf  of  the  indi- 
vidual dealer  and  the  entire  industry, 
and  declared  it  would  be  the  effort  of 
that  organization  to  have  a  full  repre- 
sentation of  Dodge  dealers  on  the  local 
and  national  rosters. 


Tarkington  to  Build 

Light  Car  in  Fall 

ROCKFORD,  ILL.,  April  15— The 
Tarkington  Motor  Car  Co.,  with  a  plant 
already  completed  in  this  city,  plans  to 
begin  the  production  of  a  quality,  light- 
weight, six-cylinder  car  next  fall.  It 
will  have  an  overhead  motor,  carry 
seven  passengers  and  offer  many  details 
in  refinements  designed  to  give  the  car 
a  high  saleability. 

The  company  was  incorporated  about 
a  year  ago  by  P.  A.  Peterson,  who  is 
identified  with  25  or  30  different  en- 
terprises in  this  city.  The  factory  man- 
ager is  J.  A.  Tarkington,  who  has  been 
in  the  automobile  business  for  21  years, 
with  Rutenber,  Apperson,  Stoddaxd- 
Dayton  and  Kissel  as  a  production  ex- 
ecutive. He  is  a  brother  of  Booth 
Tarkington,  the  writer. 

The  company  will  make  practically  all 
of  its  own  chassis. 


EDWIN   HALL  PARIS  DIES 

NEW  YORK,  April  18— Announcement 
has  been   received  here  of  the  death  of 
Edwin   Hall  Paris,  treasurer  ami 
manager  of  the   Schuman   Carriage   Co., 
Ltd.,  at  Honolulu,  March  25. 
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SHOWS 

Sept.  28  -  Oct.  S  —  New  York, 
E  ectrical  Exposition,  71st 
Regt.  Armory,  Electric 
Equipment,  Machinery  and 
Vehicles. 

FOREIGN    SHOWS 

May  28,  1921  —  Czecho-Slovak 
International  Automobile 
Exposition  of  Cars 
Trucks,  Tractors,  Motor- 
cycles and  Equipment. 
Prague. 

May  28-June  8 — International 
Automobile  Exhibition, 

Basle,    Switzerland. 

June,  1921 — Reykjavik,  Iceland, 
Agricultural  Exhibition— 
Agricultural  Machinery — 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

September — Buenos  Aires,  Ar- 
gentina. Passenger  Cars 
and   Equipment.       La  Pa- 
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bellon  de  las  Rosas.  Au- 
tomovil  Club  Argentino. 

September  —  Buenos  Aires,  Ar- 
gentina, Cars.  Trucks, 
Tractors,  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park;  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg,  Luxem- 
burg Agricultural  Sample 
Exhibition. 

Oct.  5-16 — Paris,  France,  Paris 
Motor  Show,  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
l'Automobile,  51,  Rue  Per- 
golese,   Paris. 

Nov.  4-12  —  London,  British 
Motor  Show,  Society 
Motor  Mfrs.   and   Traders. 

CONVENTIONS 
May     4-7  —  Cleveland,     National 
Foreign    Trade    Council- 


May  fi— Detroit.  N.A.C.C.  Ad- 
vertising Managers  Meet- 
ing,  Detroit  Athletic  Club. 

May  17-19 — Buffalo,  Convention 
of  Factory  Service  Mana- 
gers, Auspices  of  Service 
Committee,  N.  A.  C.  C. 

May    23-26  —  Chicago,    AS. ME. 

Spring     Meeting.    Congress 
Hotel. 

May  24-28  —  West  Baden.  Ind., 
Summer  Meeting  Society 
of  Automotive  Engineers, 
West  Baden  Springs  Hotel. 

July  4-9  —  Mackinac  Island. 
Mich.,  Summer  Meeting 
Automobile  Equipment  As- 
sociation. 

Oct.  12-14.  1921— Chicago 
Twenty-eighth  Annual 
Convention  National  Im- 
plement &  Vehicle  Ass'n. 
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RACES 

May  31  —  Indianapolis.  Inter- 
national    Sweepstakes. 

June  18 — U  n  i  o  n  t  o  w  n  ,  Pa., 
Speedway  Events. 

July    25 — Grand    Prix,    Le    Mans. 

Labor  Day — Cniontown,  Pa., 
Autumn  Classic. 


S.  A.   E.   MEETINGS 

Dayton  section — May  3. 

Indiana    Section — May    5. 

V.  ashington  Section  —  May  6. 
Shaped  Piston  Rings. 
Cosmos   Club. 

Midwest  Section  —  May  13. 
Smoker,  Dinner  and  En- 
tertainment at  Chicago 
Automobile    Club. 

Dayton  Section— May  17,  H.  L. 
Horning. 

Cleveland  Section — May  20. 


Chassagne  and  Wilcox 

to  Drive  Peugeots  Here 

PARIS,  April  8  (By  Mail)— Jean 
Chassagne  has  entered  a  Peugeot  racing 
car  for  the  forthcoming  500-mile  grind 
on  Indianapolis  track,  where  he  will 
make  his  fourth  appearance.  Officially 
the  Peugeot  company  is  out  of  all  racing 
for  this  season,  but  owing  to  the  inter- 
vention of  Jules  Goux,  two  of  the  cars 
which  had  been  begun  for  the  French 
Grand  Prix  have  been  completed,  and 
one  of  these  has  been  given  to  Chassagne 
and  the  other  to  Howard  Wilcox.  Owing 
to  his  business  engagements,  for  Goux  is 
Peugeot  agent  in  Paris,  it  is  impossible 
for  the  winner  of  the  1913  race  to  come 
to   America  this  year. 

Chassagne's  Peugeot  is  a  four-cylinder 
model  of  80  by  148-mm.  bore  and  stroke 
with  cast  cylinders  and  four  valves  per 
cylinder  in  the  head,  on  the  same  gen- 
eral lines  as  the  pre-war  Peugeots.  Last 
year's  design,  with  three  camshafts  and 
five  valves  per  cylinder  has  been  aban- 
doned. Weight  has  been  kept  down  very 
low  and  will  be  only  a  little  more  than 
the  minimum  imposed  by  the  racing 
rules.  Road  tests  recently  carried  out 
show  that  the  car  has  a  sufficiently  high 
turn  of  speed  to  be  a  possible  winner  in 
the  Hoosier  contest. 


Zeppelin  Engined  Car 

Wins  British  Contest 

LONDON,  April  4  (By  Mail)—  Chief 
interest  at  the  Brooklands  racing  season 
opening  Easter  Monday  centered  in  the 
contest  between  Count  Zborowski's  six- 
cylinder  Maybach  Zeppelin-engined  car 
rated  at  600  hp.  and  the  Sunbeam- 
Coatalen  "six"  rated  at  450  hp.  Though 
the  Maybach  engined  car  had  150  hp. 
more  to  its  credit  on  rating,  it  was  given 
four  seconds  start  over  a  5%  miles  dis- 
tance, and  for  the  first  quarter  of  a  mile 
its  time  was  only   15  3/5  seconds. 

Going  round  it  increased  speed,  and 
starting  the  descent  seemed  to  perform 
a    little   leap    in    the   air   and   a   swerve. 


The  crowd  caught  its  breath,  but  the 
driver  (the  owner  himself)  got  straight 
in  an  instant,  and  on  the  bank  on  the 
far  side  of  the  course  he  "let  her  go" 
and  flashed  by  all  the  other  competitors, 
racing  home  an  easy  winner  from  the 
Sunbeam.  The  official  speed  was  given 
as  100.78  m.p.h. 


Advertising  Managers 

to  Map  Out  Campaigns 

NEW  YORK,  April  18— Directors  of 
the  National  Automobile  Chamber  of 
Commerce  have  authorized  a  meeting  of 
all  advertising  managers  at  the  Detroit 
Athletic  Club,  Friday,  May  6.  The  pur- 
pose of  the  meeting  is  further  co-opera- 
tion between  the  educational  department 
of  the  N.  A.  C.  C.  and  the  advertising 
men  of  the  motor  car  companies  together 
with  one  or  two  papers  of  a  definite 
character.  This  program  will  be  fol- 
lowed by  a  series  of  five  minute  talks  on 
plans  and  methods  to  be  pursued  in  mo- 
tor car  and  motor  truck  advertising  for 
1921.  The  meeting  is  designed  not  only 
to  consider  the  best  advertising  policies 
to  follow  to  increase  sales  but  to  con- 
sider those  things  which  must  be  done 
further  to  sell  the  public  on  the  position 
of  the  American  vehicle  in  American 
life. 


Racers  Assigned  Places 

in  French  Grand  Prix 

PARIS,  April  8  (By  Mail)—  Ralph  de 
Palma,  on  an  eight-cylinder  Ballot,  and 
Rene  Thomas,  on  a  Sunbeam  with  the 
same  number  of  cylinders,  will  be  the 
first  pair  to  be  sent  away  in  the  French 
Grand  Prix  race — the  first  of  its  kind 
since  1914 — at  9  o'clock  on  the  morning 
of  July  25.  The  start  of  the  race  will 
be  given  in  pairs  at  intervals  of  30  sec- 
onds. 

After  having  completed  a  set  of  four- 
cylinder  racing  cars  the  Fiat  company 
has  built  a  series  of  eight-cylinder  en- 
gines which  have  just  completed  their 
bench  tests  and  probably  will  be  used  in 
the  Grand  Prix. 


Metropolitan  Section 

Hears  Carburetion  Talk 

NEW  YORK,  April  15— The  Metro- 
politan Section  of  the  Society  of  Auto- 
motive Engineers,  at  its  regular  monthly 
meeting,  planned  to  discuss  the  subject, 
"Carburetion  of  Low  Grade  Fuel,"  but 
the  papers  of  the  evening  dealt  largely 
with  the  kerosene  carbureter  developed 
by  the  authors,  H.  R.  Beach  and  A.  J. 
Weiss,  and  failed  to  develop  the  subject 
broadly.  In  consequence,  many  of  those 
who  attended  the  meeting  in  the  expec- 
tation of  hearing  an  engineering  discus- 
sion along  basic  lines  were  disappointed. 

Results  of  the  canvass  of  the  mail  bal- 
lots cast  in  the  annual  election  of  Section 
officers,  announced  at  the  meeting,  showed 
substantially  unanimous  choice  of  the 
regular  ticket.  Harrold  Slauson,  the 
newly  elected  chairman,  was  also  elected 
to  serve  as  the  Section's  representative 
on  the  parent  Society's  nominating  com- 
mittee, which  will  meet  at  the  S.  A.  E. 
summer  meeting  in  West  Baden,  Ind. 

C.  F.  Scott,  chairman  of  the  S.  A.  E. 
meetings  committee,  and  President  David 
Beecroft,  briefly  outlined  the  plans  for 
the  summer  meeting. 


Advance-Rumely  Starts 

New  Truck  Division 

BATTLE  CREEK,  MICH.,  April 
15 — The  new  farm  truck  division  of  the 
Advance-Rumely  Co.  is  now  in  operation 
here.  The  department,  formerly  in 
Clearing,  Mich.,  has  been  moved  here 
to  replace  the  threshing  machine  de- 
partment. Besides  the  new  truck  the 
plant  will  also  make  the  Oil-Pull  trac- 
tor. Working  forces  will  gradually  be 
increased. 

According  to  present  plans  the  truck 
will  be  built  without  the  engine  because 
officials  have  not  yet  decided  on  the  type 
and  specifications  wanted.  Officials  are 
optimistic  over  the  future  since  they  de- 
clare the  farmer  is  turning  fast  to 
motor  driven  and  improved  farming 
machinery  and  should  again  be  baying 
heavily  soon. 
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Our  Government  and  Business 

High  taxes  and  low  business  totals  have  combined  to 
interest  industrial  leaders  in  government  as  never 
before,  and  coincidentally  the  government  leaders 
are  more  inclined  to  unbend  to  business.  Results 
should  be  beneficial  to  both  interests. 


By   Clyde  Jennings 


BUSINESS  men  and  business  interests  have  ac- 
cepted very  generally  the  invitation  of  the 
Harding  Administration  that  business  take 
more  interest  in  government  for  the  dual  purpose  of 
assisting  Government  and  of  getting  more  benefit  from 
Government.  The  idea  is  abroad  that  this  is  to  be  a 
business  administration — for  the  benefit  of  both  busi- 
ness and  Government. 

The  present  is  opportune  for  such  a  blending  of  in- 
terests. Before  the  war  Government  cost  so  little 
that  business  did  not  pay  much  attention  to  it.  It 
was  too  cheap.  Anything  cheap  never  commands 
much  respect.  The  smokers,  liquor  drinkers  and  con- 
sumers of  imported  articles  were  paying  the  bills ; 
the  politicians  were  doing  the  planning  and  the  fairly 
well  paid  employees  in  government  bureaus  were  do- 
ing the  work.  It  was  all  very  satisfactory  to  the  busi- 
ness man,  so  why  worry. 

Then  came  the  war  and  Government  called  a  lot 
of  business  men  to  Washington  to  help  run  things. 
These  men  were  paid  an  average  of  $1  a  year.  Most 
of  them  went  there  thinking  that  they  would  settle 
the  problems  of  Government  and  war  in  a  few  days 
and  then  go  back  home  and  get  busy  again  with  their 
own  business.  But  a  good  many  of  them  remained 
in  Washington  until  the  armistice  was  signed  and  had 
the  busiest  days  of  their  lives  in  trying  to  attend  to 
Government  business.     A   whole   lot   of  men   found 


that  Government  business  was  real  business,  espe- 
cially in  war  time. 

Then  these  men  got  back  home  and  the  next  in- 
terest in  Government  was  caused  by  their  tax  bills. 
Excess  profit  taxes,  income  taxes,  corporation  taxes, 
luxury  taxes  on  the  most  ordinary  articles,  a  series 
of  questionnaires  and,  likely,  investigators  in  the 
plant  were  next  in  order.  These  incidents  made  busi- 
ness men  think  more  and  more  of  Government.  A 
good  many  of  them  concluded  that  the  Administra- 
tion in  power  was  not  a  good  one  or  Government 
would  not  cost  so  much.    So  they  sought  a  change. 

Now  we  have  the  change.  The  new  Administra- 
tion has  started  working  quite  nicely  with  business. 
But  Government  is  still  quite  costly,  so  costly  that 
business  wants  to  know  what  makes  it  cost  so  much. 
They  are  interested,  and  good  many  business  men  are 
going  to  Washington  and  are  sending  their  agents 
there  to  reduce  the  price  of  Government. 

They  have  been  received  with  open  arms.  Gov- 
ernment is  openly  courting  help  and  advice,  to  a 
certain  degree.  When  this  advice  conflicts  with 
what  is  desired  by  the  instrument  of  Govern- 
ment— for  the  politician  is  still  on  the  job — it  is 
not  so  welcome.  Sales  tax  suggestions  for  in- 
stance. 
Herbert  Hoover,  as  Secretary  of  Commerce,  is  to 
all  appearances  the  special  liaison  officer  of  the  ad- 
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ministration  with  business.  Secretary  Hoover  is  study- 
ing all  lines  of  business  and  his  own  department  with  a 
view  of  making  each  more  valuable  to  the  other.  He 
is  striving  to  learn  from  business  what  it  wants  to  know 
from  his  Department — and  from  Government  in  general 
if  you  please. 

Also,  he  is  striving  to  learn  what  it  is  possible  for  his 
department — and  for  Government — to  do  for  business. 
He  has  indicated  that  he  thinks  it  entirely  possible  that 
he  can  obtain  much  information  that  is  really  vital  to 
business  but  which  the  industrial  organizations  in  many 
lines  have  been  unable  to  obtain. 

Secretary  Hoover's  general  program  in  aid  to  busi- 
ness is  quite  well  denned.  Before  he  took  the  Cabinet 
job  he  was  directing  a  survey  to  lessen  industrial  waste. 
It  is  no  secret  that  he  still  holds  that  industrial  waste 
is  a  considerable  factor  in  high  prices.  The  work  he  so 
well  started  through  his  engineering  associates  is  con- 
tinuing and  he  hopes  to  further  this  work  as  Secretary 
of  Commerce. 

Industrial  waste,  as  Secretary  Hoover  sees  it,  is 
chiefly  "blindfold  production" — if  we  may  coin  a 
phrase.  This  means  that  many  industries  are  go- 
ing but  they  do  not  know  where  they  are  going. 
They  are  depending  solely  upon  chance  to  find  sign- 
posts at  the  cross  roads. 

Sometimes  the  signpost  is  lettered  sufficiently  plain 
that  the  manufacturer  sees  the  direction  and  has  time 
to  change  his  course.  But  usually  he  is  going  at  such 
speed,  or  he  is  talking  so  earnestly  with  his  companions, 
that  he  does  not  see  the  sign  in  time  to  make  a  good 
turn.  As  a  result  he  wastes  a  lot  of  time  getting  back 
on  the  right  road.  He  wastes  fuel  by  going  full  speed 
ahead  after  the  demand  has  lessened;  or  perhaps,  that 
he  has  not  estimated  his  market  and  the  warehouses  are 
full;  or  perhaps  public  fancy  has  turned  away  from  the 
particular  style  of  article  he  makes;  or — well  all  manu- 
facturers know  the  dangers. 

The  result  is  that  there  is  a  waste  of  manufacturing 
labor;  there  is  waste  in  carrying  heavy  inventories;  there 
is  a  very  heavy  waste  in  the  unstable  character  of  em- 
ployment in  industries  and  establishments  that  follow 
only  current  market  reports  in  their  quantity  and  kind 
of   output. 

It  is  Secretary  Hoover's  idea  that  almost  any  manu- 
facturing problem  can  be  stabilized  by  a  better  exami- 
nation into  the  probable  consumption  over  an  extended 
period  by  a  study  of  consumption  figures.  This  in  turn 
will  make  the  demand  all  through  the  industries,  from 
raw  material  to  labor  in  the  final  distributing  stations, 
more  equitable. 

Here  comes  in  one  of  Secretary  Hoover's  strong 
points  in  this  program:  That  of  stabilizing  the  de- 
mand for  labor,  so  that  there  will  be  less  unemploy- 
ment and  consequently  less  economic  waste.  It  is 
decidedly  a  human  factor  and  the  beneficial  effect 
it  would  have  on  wage  controversies  can  be  seen  at 
a  glance.  All  manufacturers  know  how  much  less 
troublesome  is  the  labor  problem  in  an  industry  that 
provides  50  weeks  of  employment  a  year  than  one 
which  is  entirely  seasonable  and  whose  factory  staff 
will  vary  from  a  long  shut  down  period  to  a  crowded 
workroom,  with  two  or  three  shifts  at  other  seasons 
of  the  year.  Enforced  idleness  is  always  an  impor- 
tant factor  in  wage  scales. 

Secretary  Hoover  is  quite  willing  to  aid  any  and  all 
industries  in  this  stabilization  work  through  his  depart- 
ment. He  discussed  this  problem  with  the  business 
paper  editors  a  few  days  ago  and  asked  what  figures 
were  wanted.     First,  of  course,  export  and   import   fig- 


ures came  up  for  discussion,  chiefly  because  they  are 
now  being  given  out  and  it  is  a  less  problem  to  remedy 
defects  in  a  present  practice  than  it  is  to  establish  an 
entirely  new  activity.  But  the  additional  aids  to  busi- 
ness are  on  the  books  to  be  worked  out. 

The  important  question,  however,  is  not  what  Sec- 
retary Hoover  and  the  present  administration  plan 
to  do,  or  what  thev  want  to  do,  but  WHAT  CAN  BE 
DONE. 

All  business  men  know  that  investigation  problems, 
research  activities  and  in  fact  all  activities  of  this  sort 
require  money. 

Secretary  Hoover  is  quite  plain  in  his  statements  that 
what  his  department  will  do  is  not  so  much  a  problem  of 
plans  as  of  money.  His  greatest  problem  is  to  get  money 
with  which  to  pay  clerks  for  making  the  computations 
that  he  knows  are  desired  and  for  establishing  new  sec- 
tions in  his  bureaus,  under  charge  of  competent  men,  for 
the  initiation  of  new  activities. 

At  this  point  the  treatment  of  this  subject  appears  to 
take  a  slightly  different  turn.  We  will  admit  for  the 
present  that: 

The  Administration  is  sold  on  aiding  business. 

Business  is  sold  on  the  possibility  of  being  aided 
by  government. 

Business  wants  the  costs  of  government  reduced. 
The  Administration  was  to  lower  costs,  if  possible; 
obtain  fair  treatment  for  people  who  patronize  busi- 
ness, and  co-operate  with  business  in  every  legiti- 
mate way. 

But  here  comes  a  new  angle.  First  of  all,  Govern- 
ment is  political;  an  Administration  depends  entirely  for 
its  success  and  continuance  upon  popular  opinion.  This 
popular  opinion  may  be  wrong,  but  the  Administration 
must  meet  it.  Actual  good  that  Administration  may  do 
for  business  is  secondary  to  popular  opinion. 

Business  men  generally  cannot  blame  the  individual 
units  of  the  Administration  (and  the  Administration  as 
a  whole)  for  looking  to  the  life  line  first.  There  are  few, 
if  any,  men  in  public  life  who  put  the  cause  before  the 
man. 

The  idea  of  public  men,  first  of  all,  is  self  preserva- 
tion, and  you  cannot  blame  them  for  that.  Put  your- 
self in  the  place  of  the  politician  and  reason  this  way: 

"I  want  to  do  the  most  good  I  can  while  in  office. 
I  want  to  help  business  and  consequently  help  the 
country  and  the  people,  because  business  is  the  life 
blood  of  the  nation.  I  can  only  do  this  by  staying  in 
office.  If  I  am  defeated  at  the  next  election,  Jones 
will  succeed  me.  He  does  not  favor  any  of  the  plans 
that  I  favor.  My  plans  are  better  than  his.  If  I 
can  get  my  plans  started  this  term  I  must  come 
back  next  term  to  carry  them  through.  Consequent- 
ly, while  starting  my  plans  for  good,  I  must  look  out 
for  votes  at  the  next  election." 

Under  the  ideal  of  making  the  cause  bigger  than  the 
man,  this  course  of  reasoning  would  be  fallacious. 
Under  the  expediency  and  ideals  of  politics  it  is  not. 
Business  to-day  must  take  conditions  as  it  finds  them, 
until  there  is  time  and  opportunity  to  educate  the  great 
mass  of  voters  to  mark  their  ballots  with  greater  ideal- 
ism. 

Our  forefathers,  especially  those  who  lived  in  Hamlin 
Garland's  great  west,  studied  backfires  with  a  great  deal 
of  care.  So  do  the  politicians  of  the  present  day.  So 
should  business  men.  The  backfire  is  the  greatest 
weapon  in  the  electoral  government. 

The  hope  of  business  to-day  is  not  so  much  to 
consult  with  the  Administration  as  to  have  some  in- 
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fluence  with  the  voters  at  home,  so  that  business 
can  start  backfires  in  the  home  district. 

The  power  of  Government  lies  in  Congress.  And  it  is 
well  that  it  does.  You  may  obtain  the  co-operation  of 
the  powers  that  be  in  Government  or  the  Administration, 
but  without  Congress  these  powers  are  not  of  much  use. 
Witness  Secretary  Hoover,  anxious  and  willing  to  aid 
business,  who  cannot  enlarge  the  activities  of  his  de- 
partment until  he  can  obtain  the  money. 

You  all  have  heard  of  the  man  who  was  forced'  by 
necessities  of  domestic  peace,  to  take  his  pay  envelope 
home  unopened.  You  have  heard  many  tales  of  woe  from 
your  own  employes  on  this  very  subject. 

But  to-day  administration  executives  are  bound  by 
much  closer  purse  ties  than  the  hen-pecked  man.  The 
executives  do  not  even  get  the  pay  envelope  until  Con- 
gress has  closely  inspected  the  contents.  And  Congress 
is  quite  proud  of  this  power. 

The  power  of  business  to-day  lies  with  the  home 
Congressmen.  The  business  man  who  expects  to 
take  his  own  part  in  the 

effort  to  get  Government      

to  come  to  the  aid  of  busi- 
ness needs  have  on  his 
desk  a  list  of  the  local 
Congressmen,  Representa- 
tives and  Senators,  and 
the  chairmen  of  the  vari- 
ous committees.  He  must 
use  this  list  very  often. 
He  should  write  to  these 
men  on  subjects  that  he 
wants  acted  upon. 

Also  the  business  man  must 
take  his  friends  into  his  con- 
fidence. He  must  get  them  to 
write  on  the  subjects  that  he 
is  talking  about. 

Of  course,  the  head  of  a  big 
business    organization  has 

much  power  in  the  world  and      ."VT^T^^^TTTTTTT^TTT^n^^; 
he  often  feels  that  he  wields 

much  influence,  but  he  should  remember  that  unless  he 
exerts  this  influence  he  is  only  one  voter  on  election  day. 
Some  business  men  are  so  regarded  by  their  helpers  in 
business  and  at  home,  so  that  every  man  and  woman  in 
their  employ  delights  in  learning  "how  the  boss  is  going 
to  vote"  so  that  they  may  kill  his  vote.  It  is  only  on 
election  day  that  the  humble  helper  is  fully  equal  to 
"the  boss"  in  public  affairs.  And,  believe  me,  this  fact 
is  well  known  to  the  servitor.  Perhaps  the  servitor  has 
the  most  power  in  the  election,  at  that.  Remember  in 
"Peg  o'  My  Heart"  the  lesson  of  the  two  dogs.  Michael 
was  forced  to  sleep  in  the  stable,  but  when  it  came  to 
grips  on  the  lawn,  Michael  was  much  the  better  of  the 
two  dogs.  Politics  is  a  good  deal  of  a  rough  and  tumble 
fight,  and  Congressmen  and  other  politicians  are  likely 
to  know  just  how  much  influence  a  man  wields  on  elec- 
tion day.    Some  politicians  are  shrewder  than  they  look. 

Business  cannot  get  what  it  wants  from  politics — 
which  unfortunately  is  to-day  a  practical  synonym  for 
Government — unless  it  plays  with  politics  all  of  the  time. 
Business  must  learn  to  discriminate  in  men  and  plat- 
forms; especially  men,  rather  than  in  party  names. 

Business  to-day  has  the  greatest  opportunity  in 
the  history  of  (his  Government.  What  business 
realizes  from  this  opportunity  is  solely  up  to  the 
men  of  business,  for  business  collectively  does  not 
vote  and  il  is  rotes  that  count  in  the  last  analysis. 


THIS  article  is  not  in  any  sense  a  presen- 
tation of  an  ideal  of  government.  It  is 
an  expression  of  opinion  as  to  present  ex- 
pediency. It  should  be  the  ideal  of  every 
American  citizen  to  raise  the  standard  of 
government  to  a  point  where  the  present  po- 
litical methods  will  not  be  paramount;  then 
the  best  interests  of  the  people  will  be  the 
aim  of  every  member  of  the  legislative,  exec- 
utive and  administrative  branches  of  govern- 
ment. 

This  desirable  state  of  affairs  will  be 
reached  only  when  voters  are  as  careful  in 
their  selection  of  legislative  candidates  as 
they  are  of  the  men  with  whom  they  have 
personal  dealings. 


Business  organizations  have  a  great  potential  power. 
To-day  every  business  or  industrial  organization  should 
be  judged  solely  as  it  co-operates  with  Government  for 
the  betterment  of  business  and  the  intelligence  with 
which  it  works  to  interest  Government  in  business  and 
the  men  of  business  in  Government. 

Association  work  is  co-operation.  An  association  is 
powerful  only  as  its  members  work  with  each  other  for 
the  same  purpose.  Then  the  association's  power  is  for 
good  or  evil,  as  its  purpose  is  a  worthy  or  a  selfish  one. 
The  fact  that  the  Administration  has  advised  an  inquiry 
into  the  activities  of  certain  business  organizations 
should  not  be  construed  as  an  overt  act  against  business. 
Perhaps  these  associations  should  be  inquired  into.  We 
hope  not,  but  associations  are  as  likely  to  be  selfish  and 
unworthy  as  men,  and  a  good  many  men  should  be  in- 
quired into. 

This  act  on  the  part  of  the  Administration  should  not 
be  construed  entirely  as  an  unfriendly  act.     We  do  not 
believe  that  there  is  a  business  man  to-day  who  is  will- 
ing  to    risk   his    reputation    in    giving    to    all    business 
organizations  a  "clean  bill  of 

activities." 

The  fact  that  the  Admin- 
istration is  doing  a  little  house- 
cleaning  only  illustrates  the 
more  the  fact  that  Govern- 
ment is  politics — often  mob 
rule.  It  cannot  be  denied  that 
the  people  generally  believe 
some  business  associations  are 
instruments  established  solely 
for  the  purpose  of  robbing  the 
consumer.  If  that  belief  is 
true,  then  a  housecleaning  is 
needed.  If  it  is  not  true,  the 
business  represented  in  the 
associations  should  welcome 
an  opportunity  to  tell  the 
truth. 

Some  very  strange  things 
have  been  uncovered  in  asso- 
ciation inquiries  this  year  and 
perhaps  more  of  them  will  be  uncovered  during  the 
year.  This  should  not  discourage  the  effort  for  honest 
co-operation  between  the  right  kind  of  business  men 
and  Government. 

Have  you  the  names  of  all  local  legislators  on  your 
desk? 


Taxes  and  Registrations  in  England 

CONSIDERABLE  interest  attaches  to  the  working  out 
of  the  new  motor  vehicle  registration  law  which 
went  into  effect  in  England  this  year.  The  London 
Times  of  March  11  reports  that  "the  revenue  from  the 
new  motor  taxation  .  .  .  has  been  coming  in  re- 
markably well  and  from  the  licenses  issued  during  Jan- 
uary and  February  it  is  evident  that  the  estimates  of 
.£8,000,000  as  the  yield  of  the  tax  will  be  reached,  if  not 
exceeded." 

The  final  registration  figures  are  not  yet  in,  but  should 
furnish  later  the  first  really  close  estimate  of  the  num- 
ber of  cars  in  the  United  Kingdom.  The  only  informa- 
tion available  at  present  states  that  "while  comparative 
figures  are  to  some  extent  deceptive,  for  all  motor  ve- 
hicles must  now  be  registered  in  the  district  in  which 
they  are  normally  kept,  the  increase  in  vehicles  regis- 
tered in  some  areas  as  compared  with  last  year  is  al- 
ready large." 
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Factors  to  Be  Studied  in  Merchan- 
dising Analysis 

The  advantages  to  be  gained  from  a  systematic  and  scientific  study  of  the 
merchandising  problem  are  being  recognized  by  many  manufacturers. 
Work  along  the  lines  of  territorial  analysis  and  the  establishment  of 
quotas  is  being  recognized  as  essential.     One  company's  start  described 


THE  marketing  phases  of  industry  have  never  received 
the  careful  and  scientific  treatment  accorded  the  en- 
gineering and  production  phases  in  the  past.  Inten- 
sive merchandising  has  now  become  almost  an  essential  to 
existence,  however,  and  the  scientific  methods  which  have 
proved  so  valuable  in  the  shop  and  the  engineering  depart- 
ment must  be  brought  to  bear  upon  the  efforts  of  the  sales 
department. 

With  this  fact  in  mind,  the  charts  recently  prepared  by 
the  Commercial  Research  Department  of  the  Franklin 
Automobile  Co.  are  of  special  interest.  These  charts, 
which  are  presented  herewith,  were  prepared  for  use  in 
connection  with  sales  analysis  and  production  plans  and 
are  of  value  as  being  the  result  of  an  intelligent  and  prac- 
tical guess  as  to  what  the  future  holds  in  store  for  the  au- 
tomobile industry. 

The  chief  conclusion   presented   by  the  charts   is  that 


there  will  be  nearly  31,000,000  cars  and  trucks  registered 
and  5,300,000  produced  in  the  United  States  in  1940,  but 
the  process  by  which  this  conclusion  was  determined  and 
the  production  probabilities  for  the  next  twenty  years  also 
comprise  an  important  part  of  the  analysis. 

The  figures  from  which  the  various  curves  are  drawn 
all  go  back  to  the  data  shown  in  Fig.  1. 

The  chief  feature  is  that  this  forecast  is  based  on  a 
study  of  ratios  of  registration  to  population,  whereas  most 
similar  forecasts  are  made  by  merely  plotting  past  sta- 
tistics and  extending  the  curves  on  that  basis.  The  fore- 
cast for  1940  is  based  on  an  assumption  of  ratio  of  regis- 
tration to  population  for  1940,  and  is  therefore  of  little 
interest  as  compared  with  the  forecasts  obtained  thereby 
for  the  next  few  years.  The  theory  is  that  if  the  assump- 
tion of  ratio  is  made  for  a  date  far  enough  ahead,  even  a 
material  error  in  that  assumption  will  not  throw  off  to  any 


Fig.  1 — Crtrves  of  forecasted  normal  growth  (before  superimposing  curves  of  forecasted  economic  conditions) 
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Fig.  2 — Preliminary  forecast  of  passenger  car  production  {new  sales  -f-  replacements  +  export*) 


great'extent  the  forecast  for  the  next  few  years.  This 
was  tried  out  in  this  case  and  found  to  be  true. 

The  curves  were  built  up  on  that  basis,  in  the  following 
manner: 

The  highest  ratios  of  motor  vehicles  to  population  in 
1919  were: 


California  1  car  for  every  6.07  persons 
Iowa  1  car  for  every  6.12  persons 

Nebraska     1  car  for  every  6.54  persons 


The  lowest  ratio  was  in  Mississippi,  which  had  1  car  for 
every  45  persons,  while  the  average  for  the  country  was 
1  vehicle  for  every  14.14  persons — or  1  vehicle  for  every 
three  families. 

A  superficial  study  of  conditions  then  led  to  the  assump- 
tion that  in  1940  the  average  for  the  United  States  would 
be  1  vehicle  for  every  5  persons,  so  divided  that  there 
would  be  1  passenger  car  and  1  truck  for  every  2  families. 

Hatio  ("hart 

The  small  chart  in  lower  right-hand  corner  of  Fig.  1 
shows  the  ratio  of  the  total  registration,  passenger  car 
registration,  and  truck  registration  to  population.  The 
solid  part  of  the  lines  represent  actual  figures  to  date, 
while  the  dotted  parts  of  the  lines  are  the  predicted  figures 
to  1940,  based  upon  the  assumption  just  discussed. 

The  readings  thus  obtained  were  then  applied  to  the 
population  curves  furnished  by  the  New  York  Telephone 
Co.  Thus  the  curves  for  estimated  vehicles  registered 
were  drawn. 

It  will  be  noted  that  the  curves  for  passenger  cars  and 
trucks  are  constructed  on  the  assumption  that  there  will 
be  an  equal  number  of  cars  and  trucks  in  the  country  in 
1940;  that  is,  one  car  and  one  truck  for  every  two  families. 

For  the  purposes  of  this  calculation,  population  rather 
than  business  houses,  factories,  etc.,  was  used  as  a  unit 
of  measure  for  both  cars  and  trucks,  because  it  is,  in  the 
final  analysis,  the  determining  factor  regarding  future 
needs  of  the  country. 

On  the  basis  of  these  curves  shown  in  Fig.  1,  the  curves 
shown  in  Figs.  2  and  3  were  constructed.  It  should  be 
noted,  however,  that  there  has  been  no  attempt  to  take 
into  account  such  events  as  the  present  industrial  depres- 
sion or  other  economic  circumstances  which  would  disturb 


the  natural  progress  of  business.  This  attitude  is  war- 
ranted, since  such  depressions  have  only  a  temporary  effect 
upon  marketing  problems. 

The  forecast  of  passenger  car  production  is  shown  in 
Fig.  2.  Again  the  solid  lines  show  past  figures,  while  the 
broken  lines  are  the  predicted  trends.  The  war  caused 
the  radical  dip  in  the  production  curve  for  1918,  but  the 
dotted  line  above  shows  what  the  normal  production  would 
probably  have  been,  based  upon  the  theoretical  standards 
upon  which  the  future  predictions  are  made. 

Bases  of  Curves 

Certain  other  factors  should  be  explained  in  connection 
with  Figs.  2  and  3.  The  average  life  of  a  car  at  present 
is  figured  as  being  between  five  and  six  years.  But  as 
automobile  manufacture  improves  each  year,  the  average 
life  of  a  car  will  probably  increase.  It  is  assumed  for  the 
purposes  of  this  calculation  that  the  average  life  of  a  car 
in  1940  will  be  ten  years  and  the  replacement  curve  is 
drawn  on  this  basis. 

In  drawing  the  export  curve,  it  was  assumed  that  the 
export  market  has  a  limited  capacity  in  that  manufacturing 
and  assembly  plants  will  be  established  in  a  foreign  coun- 
try after  a  certain  point  has  been  reached. 

According  to  the  prediction  of  this  chart  it  will  be  noted 
that  passenger  car  production  in  1940  will  reach  about 
2,680,000,  while  truck  production  at  that  time  will  have 
passed  the  3,000,000  mark. 

It  is  interesting  to  note  on  the  passenger  car  chart  that 
the  replacement  business  has  already  become  greater  than 
the  new  sales,  and  that  exports  are  expected  to  pass  new 
sales  about  1929. 

In  the  truck  field,  however,  it  is  predicted  that  new 
sales  will  be  greater  than  replacements  until  1925,  while 
exports  will  not  equal  new  sales  until  1938. 

Large  Replacement 

According  to  this  forecast  there  will  be  more  than  a 
million  and  a  half  passenger  cars  needed  for  replacement 
alone  after  1926,  while  the  estimate  gives  necessary  re- 
placements for  1921  at  about  1,300,000  passenger  cars 
and  about  300,000  trucks.  This  would  indicate  a  thriving 
business  for  the  automobile  industry  without  taking  into 
account  the  new  sales  which  undoubtedly  can  be  made. 
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Fig.  3 — Preliminary  forecast  of  truck  production   (new  sales  —  replacements  +  e.vporfs) 


While  such  estimates  as  this  cannot,  of  course,  be  ex- 
pected to  predict  the  future  with  strict  accuracy,  they  are 
very  much  worth  while  as  a  general  basis  upon  which  to 
speculate  as  to  the  best  plans  to  make.     The  charts  are 


presented  here  as  an  example  of  the  way  in  which  one 
automobile  manufacturer  is  going  about  a  study  of  the 
problem  and  as  a  preliminary  report  on  the  results  which 
have  been  attained. 


A  Sinusoidal  Type  Differential 


A  POSITIVE-DRIVE  differential  of  the  sinusoidal 
type  designed  by  A.  T.  Nogrady  has  been  the  sub- 
ject of  investigation  by  the  General  Motors  Co.  and  other 
concerns  in  the  industry.  The  differential  is  fitted  with 
the  bevel  pinion  and  side  gears  in  the  usual  manner.  How- 
ever, the  bevel  gears  are  fitted  with  either  helical  splines 
or  sinusoidal  cams  that  engage  with  external  and  internal 
members,  the  latter  a  portion  of  a  member  fitted  to,  of 


A  ./  .  .''.;  differ- 
ential. .1,  cant ; 
B,  differential 
bevel    geai  .     ( '. 

clutch    laces;    I). 

'■'.     axl 
shafts 


integral  with,  the  main  axle  shaft. 

When  the  traction  in  either  of  the  rear  wheels  varies, 
the  cam  shown  in  the  drawing  at  A  tends  to  thrust  the  dif- 
ferential bevel  gear,  or  side  gear  B,  against  clutch  faces 
C,  thereby  setting  up  a  frictional  load  which  is  trans- 
mitted to  the  cage  D  as  a  torsional  load,  and  thus  to  the 
main  axle  shafts  E. 

When  operating  under  ordinary  conditions,  the  effect 
due  to  the  cam  is  to  thrust  the  side  gears  inward  and 
away  from  the  provision  for  friction,  and  since  the 
clutching  faces  are  brought  to  bear  one  against  the  other, 
the  thrust  is  equalized  between  the  inner  and  outer  clutch- 
ing faces. 


Automobile  Industry  in  Canada 

THE  following  brief  statistics  are  of  interest  as  show- 
ing the  present  size  and  development  of  the  automo- 
bile industry  in  Canada,  compiled  by  the  Dominion  Bu- 
reau   of   Statistics: 
Canadian  companies  manufacturing  cars...  10 

Cars   manufactured   since    1916 351,000 

Annual    necessary   replacement 80,000 

Value  of  1920  production  of  passenger  cars.    $84,500,000 

Dealers  in  Canada  1920 5,500 

Persons  employed  in   automobile  and  allied 

industries  80,000 

Persons  involved,  including  families  of  work- 
men      400,000 

Capital  investment  in  dealers'  companies...   $43,000,000 
Capital    investment    in    manufacturing   com- 
panies     $110,000,000 
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Some  Examples  of  Modern  Passenger 
Car  Bodies  Designed  in  Germany 

Result  of  isolation  during  the  war  seen  in  distinctive  designs  with  embody- 
ing V-type  radiator  and  windshield,  concealed  top  and  divided  rear  seat. 
Some  touring  bodies  have  light  detachable  limousine  top. 

By  Benno  R.  Dierfeld 


DURING  the  war  German  body  designers  were  com- 
pletely shut  off  from  foreign  influences,  and  as  a 
result  the  bodies  of  modern  German  cars  are  quite 
distinctive  in  design.  The  differences  as  compared  with 
American  and  other  foreign  bodies  are  particularly  ac- 
centuated in  open  bodies,  but  can  also  be  found  in  closed 
cars.    They  are: 

1.  V-shaped  radiator. 

2.  V-shaped  windshield. 

3.  Sharp  horizontal  top  line,  running  from  the  upper  part 
of  the  engine  bonnet  to  the  rear  end  of  the  body. 

4.  Two-color  finish   with  the   horizontal   top   line   mentioned 
above  as  line  of  demarcation. 

5.  Top  concealed  in  the  rear  part  of  the  body. 

6.  Rear  seats   generally  divided   by   an   arm   rest   and   only 
wide  enough  for  two  passengers. 


Of  course  all  these  features  are  not  always  combined  in 
one  body,  but  they  are  found  in  most  of  the  German  open 
cars.  In  the  following  a  number  of  bodies  manufactured 
by  German  automobile  factories  and  body  works  are 
briefly  described. 

Fig.  1  shows  a  typical  open  body  built  by  Benz.  The  car 
seats  six  passengers  and  the  two  rear  seats  are  separated 
by  a  central  arm  rest.  The  radiator  is  V  shaped,  as  in  all 
German  cars.  This  construction,  while  expensive  and 
more  difficult  to  repair  than  the  ordinary  flat  radiator, 
gives  the  car  a  speedy,  rakish  appearance.  For  the  same 
reason  the  windshield  is  V-shaped,  a  design  that  also  re- 
duces the  wind  resistance,  and  the  top  is  concealed  in  a 
recess,  between  the  rear  seat  back  and  the  extreme  end  of 
the  body,  which  is  normally  closed  by  a  lid.  The  radiator 
is  narrow,  but  very  high,  so  that  a  horizontal  line  can  be 


A  variety  of  German  automobile  bodies,  mainly  of  the  sporting  type 
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Figs.  6  and  7 — Interiors  of  two  German  open  bodi 


run  along  the  top  edge  of  the  body  from  the  radiator  to 
the  rear  end,  forming  a  sharp  edge  and  separating  the 
two  colors.  The  body  part  lying  above  this  line  or  edge 
is  painted  in  black  or  a  dark  color,  the  same  as  the  fenders, 
while  the  sides  of  the  body  are  painted  a  light  color. 

Sporting  bodies  also  have  been  influenced  to  a  certain 
extent  by  the  new  development  in  German  body  design. 
In  Fig.  2  is  shown  a  smart  sporting  four-seater  built  by 
Neuss  of  Berlin.  The  V-shaped  windshield  is  here 
omitted;  the  fenders  have  straight  lines  and  below  the 
running  board  there  is  a  long  shallow  box  for  carrying 
tools,  spares,  etc.  The  top  does  not  disappear  in  the  body, 
but  rests  upon  the  rear  end  of  the  body  and  is  covered  by 
a  buttoned  leather  envelope.  As  this  envelope  is  black, 
the  same  as  the  upper  part  of  the  body,  and  does  not  pro- 
ject above  the  body  walls,  the  top  looks  very  much  like  the 
so-called  concealed  top,  but  is  lighter  and  cheaper. 

Fig.  3  represents  a  torpedo  body  built  of  natural  wood 
by  Kruck  of  Frankfort.  It  shows  lines  similar  to  those  of 
Fig.  2,  but  the  top  is  really  concealed  in  the  rear  part  of 
the  body. 

The  conventional  roadster  and  runabout  are  scarcely 
seen  in  Germany;  indeed  the  appearance  of  most  of  the 
two-seaters  does  not  differ  materially  from  that  of  four 


seaters,  and  only  with  the  top  up  can  the  two  types  be 
clearly  distinguished.  Fig.  4  shows  a  fine  example  of  a 
German  two-seater,  built  by  Szabo  &  Wechselmann ;  it  em- 
bodies all  the  characteristics  of  the  four  seaters — V- 
shaped  radiator  and  windshield,  horizontal  sharp  edge, 
concealed  top,  etc.,  the  fenders  have  graceful  lines,  while 
in  the  rear  deck  there  is  a  dinky  seat  and  storage  space  for 
baggage,  spare  tires,  tools,  etc. 

Fig.  5  shows  another  touring  body,  built  by  Szabo  & 
Wechselmann,  that  combines  all  the  distinctive  German 
features,  but  also  embodies  unusual  lines,  the  body  side 
walls  being  concaved,  producing  an  unusual,  but  attractive 
appearance. 

An  open  six-seater  by  Voll  &  Huhrbeck  of  Charlotten- 
burg,  is  shown  in  Fig.  6.  The  top  is  concealed  in  the  rear 
end  of  the  body,  the  recess  for  it  being  covered  by  large 
waterproof  lids.  The  sharp  edge  of  the  two  body  sides 
end  in  a  point  at  the  rear,  a  feature  often  found  in  Ger- 
man cars.  The  rear  seats  are  real  club  chairs  with  arm 
rests,  etc. ;  the  seats  proper  can  be  pulled  out  at  will,  so 
that  during  long  runs  the  passengers  can  change  their 
position.  The  two  folding  seats  are  of  the  usual  construc- 
tion, but  the  V-type  windshield  is  built  in  three  parts  with 
metal  frame. 


Figs.  8  and  9 — Interiors  of  two  closed  bodies 
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Figs.  10  and  11 — Conservative  and  radical  types  of  German  closed  bodies 


Fig.  7  shows  a  three-quarter  rear  view  of  a  four-seater 
which  in  outside  appearance  resembles  the  body  of  Fig.  6. 
The  hood  can  be  concealed  in  the  rear  pointed  part,  if  so 
ordered  by  the  customer,  or  is  carried  in  the  form  of  a 
small  parcel  and  put  up  in  case  of  bad  weather.  The  V- 
shaped  windshield  is  one  bent  piece  of  glass  without  metal 
frame,  very  light  and  rakish  looking;  the  fenders  also  are 
of  V-section,  to  harmonize  with  the  radiator,  windshield, 
etc.  All  tops  have  detachable  side  curtains  with  celluloid 
windows. 

The  transition  from  open  to  closed  bodies  is  formed  by 
bodies  with  detachable  limousine  top.  Fig.  8  shows  an 
interior  view  of  such  a  Kruck  body  with  limousine  top  in 
place  for  winter  use.  The  limousine  top  is  very  light  and 
can  be  put  on  or  taken  off  within  a  few  minutes  by  two 
men.  When  this  top  is  removed  it  is  replaced  by  a  box 
containing  a  complete  summer  top,  and  then  the  open  car 
cannot  be  distinguished  from  an  ordinary  touring  car. 

The  view  of  the  interior  shows  the  characteristic  Ger- 
man design,  i.  e.,  divided  rear  seats  with  central  arm  rest 
and  foot  rests.  The  detachable  top  is  built  entirely  of 
natural-finished    wood    in    order    to    prevent    damage    by 


moths.  Of  course  it  must  be  very  carefully  constructed, 
otherwise  it  would  warp  during  the  summer  and  not  fit  in 
winter.  Landaulets  are  built  in  the  conventional  manner 
but  are  seldom  used.  Closed  bodies  are  always  built  with 
inside  drive;  Fig.  10  shows  a  six  seater  limousine  built 
by  Neuss;  the  V-shaped  radiator  harmonizes  with  the  V- 
shaped  windshield  and  the  top  is  finished  in  black  and  con- 
trasts with  a  dark  green  body.  At  the  driver's  side  the 
windshield  is  divided  and  can  be  opened  at  will ;  the  front 
windows  can  be  let  down.  An  interior  view  of  this  lim- 
ousine is  seen  in  Fig.  9.  The  rear  seats,  as  well  as  the 
auxiliary  seats  have  arm  rests  at  both  sides.  All  limou- 
sines have  doors  on  both  sides  at  the  rear  seats  and  a  door 
at  the  left  side  of  the  driver's  seat. 

Town  cars  or  coupes  are  built  with  or  without  inside 
drive;  Fig.  11  shows  a  coupe  with  inside  drive  built  by 
Daimler.  A  dark  horizontal  stripe  runs  along  the  side 
at  the  height  of  the  arm  rest.  The  body  has  a  compart- 
ment for  spare  tires,  tools,  etc.  under  the  rear  deck.  There 
is  only  one  door,  at  the  left  side.  The  large  windows  and 
the  graceful  arrangements  of  the  side  curtains  gives  the 
vehicle  an  attractive  appearance. 


An  Improved  Yoke  End 


WITH  the  ordinary  yoked  rod  ends  used  in  brake  con- 
nections it  is  not  as  easy  a  matter  to  make  an  ad- 
justment of  the  brakes  as  may  seem  to  be  the  case.  First 
the  cotter  pin  has  to  be  removed  from  the  pin  of  the  yoke 
end,  then  the  yoke  pin  itself  must  be  removed,  the  yoke 
end  rotated  one  or  more  half  turns  on  the  end  of  the  rod, 
the  yoke  pin  replaced  and  the  cotter  pin  reinserted.  With 
a  view  to  facilitating  this  operation  the  Gemmer  yoke  end, 
illustrated  herewith,  has  been  brought  out  by  the  M.  J. 
Ford  Mfg.  Co.  An  intermediate  piece  between  the  yoke  end 
proper  and  the  rod  is  provided  with  ears  or  finger  pieces  so 
that  it  can  be  readily  turned  without  the  use  of  tools.    This 


intermediate  piece  is  in  the  form  of  a  threaded  collar  which 
turns  comparatively  freely  in  the  hub  of  the  yoke  proper, 
but  the  tendency  of  vibration  to  work  it  out  of  adjustment 
is  prevented  by  providing  one  head  with  a  V-shaped  pro- 
jection which  engages  with  a  corresponding  notch  in  the 
hub  of  the  yoke  under  the  pressure  of  a  coiled  spring. 

This  adjustable  yoke  end  takes  the  place  of  the  adjust- 
able yoke  and  turnbuckle.  It  is  claimed  to  be  easier  to 
assemble,  to  adjust  either  by  hand  or  wrench  and  to  be  less 
expensive  than  a  separate  yoke  end  and  turnbuckle. 


The  Gemmer  yoke  end 


THE  Merchant  Venturers'  Technical  College,  which 
provides  the  Faculty  of  Engineering  of  the  Uni- 
versity of  Bristol,  and  maintains  a  separate  Department 
of  Automobile  Engineering,  is  just  completing  the  re- 
equipment  of  the  automobile  laboratory.  Several  firms, 
recognizing  the  value  of  such  a  department  devoted  to 
the  study  of  the  problems  of  the  industry  and  to  the 
training  of  automobile  engineers,  have  presented  valu- 
able specimens  of  engines  and  equipment  to  the  college 
from  time  to  time.  The  latest  gift,  presented  by  Douglas 
Motors,  Ltd.,  is  a  standard  2%  twin  air-cooled  engine. 
The  same  company  has  also  promised  one  of  its  new 
O.  H.  V.  engines  immediately  they  are  in  production.  The 
engine  will  be  used  both  for  demonstration  and  research 
work,  with  results,  it  is  hoped,  beneficial  to  the  makers, 
students  and  the  motor  trade  generally. 
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The  Central  Research  Laboratory  of 
the  General  Motors  Company 

Occupies  a  building  1000  ft.  long  by  270  ft.  wide  in  Moraine  City,  a 
suburb  of  Dayton,  and  is  operated  as  an  independent  unit  of  the  G.  M.  C. 
but  in  co-operation  with  the  various  automobile  and  parts  plants  of  the 
company,  under  the  direction  of  C.  F.  Kettering  and  a  staff  of  specialists. 

By  J.  Edward  Schipper 


REALIZING  the  advantages  of  bringing  under  one 
roof  a  number  of  branches  of  research  activity, 
the  General  Motors  Company  is  concentrating  a 
great  proportion  of  its  activities  along  this  line  at  the 
laboratory  at  Moraine  City,  Ohio.  The  research  unit  is 
a  separate  corporation  known  as  the  General  Motors 
Research  Corp.,  having  its  own  officers  and  directorate, 
and  operates  as  an  independent  unit,  although  co-oper- 
ating with  the  different  automobile  and  parts  manufac- 
turers in  the  General  Motors  group. 

The  organization  occupies  a  building  1000  ft.  long  by 
270  ft.  wide.  It  has  been  possible  to  divide  this  structure 
into  a  number  of  laboratories,  each  equipped  with  all 
of  the  necessary  devices  for  carrying  on  research  work 
in  the  different  departments  into  which  this  activity  is 
being  extended.  At  the  same  time,  these  small  labora- 
tories, which  are  20  by  30  ft.  in  dimension,  are  elastic 
enough  in  their  arrangements  so  that  as  soon  as  a  re- 
search job  is  completed  another  one  of  entirely  different 
characteristics  can  be  started.  The  laboratories  are  all 
equipped  with  compressed  air  lines,  vacuum  lines,  neces- 
sary electrical  equipment  and  are  provided  with  electric 
current  of  different  characteristics,  and  are,  further- 
more, excellently  lighted.  Some  of  the  research  rooms 
are  equipped  with  devices  which  render  them  perma- 
nently adapted  to  specific  lines  of  research  work.  The 
majority  of  laboratory  rooms,  however,  can  be  adapted 
to  any  of  the  general  classes  of  research  work  which 
mav  be  undertaken. 


This  centralization  of  the  laboratory  idea  into  one 
building  has  naturally  led  to  a  gathering  together  of 
specialists  and  experts  in  the  various  lines,  giving  an 
opportunity  of  so  co-ordinating  the  work  of  these  vari- 
ous lines  that  the  work  of  the  different  divisions  of  the 
laboratory  can  be  made  to  dovetail  into  a  general  scheme 
of  research  which  renders  it  of  highly  practical  value. 
In  fact,  a  strict  point  of  practicability  is  made  in  all  of 
the  laboratory  work  which  is  being  undertaken.  All  of 
the  development  and  research  points  to  some  commercial 
end,  which,  although  it  may  be  in  the  remote  future,  is, 
nevertheless,  some  day  going  to  find  its  way  on  the  mar- 
ket as  a  practical  product.  In  addition  to  these  activi- 
ties which  have  to  do  with  future  products,  there  is  also 
a  great  amount  of  routine  work  at  the  laboratory  having 
to  do  with  current  problems  in  the  General  Motors  plant. 

The  research  corporation  is  fortunate  in  having  at 
its  head  C.  F.  Kettering,  whose  personal  research  work 
has  made  him  sufficiently  acquainted  with  the  different 
lines  of  activities  going  on  at  the  laboratory  to  have  an 
intimate  and  detailed  knowledge  of  practically  all  the 
work  under  way.  In  order  to  allow  the  division  heads 
who  are  in  the  actual  research  work  to  be  absolutely 
free  to  devote  all  of  their  energies  to  the  research  part 
of  the  business,  the  control  division  is  entirely  separate 
and  handles  the  business,  accounting  and  personnel  of 
the  laboratory.  In  the  direct  research  department  there 
are  eleven  principal  divisions:  these  include  mechanical 
engineering,   fuel,    chemical    and    metallurgical    control, 


Exterior   of   the   laboratory   building   of   the   General  Motors  Research  Corporation  at  Moraine  City,  Ohio, 

which  is  just  outside  of  Dayton 
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which  has  to  do  with  current  manufacturing  processes, 
and  chemical  and  metallurgical  research,  which  has  to 
do  with  future  methods.  There  are  also  included  divi- 
sions for  electrical  engineering,  dynamics,  refrigeration, 
farm  engineering,  experimental  production,  which  has 
to  do  with  reducing  design  to  production,  by  means  of 
model-building,  etc.;  semi-works  engineering,  which  has 
to  do  with  the  development  of  manufacturing  methods, 
such  as  special  machines  and  tools,  and  instrumentation, 
which  includes  experimental  and  development  work  on 
matters  requiring  accurate  dimensions,  such  as  speedom- 
eter designs,  etc. 

These  activities  are  carried  on  in  forty-four  labora- 
tory rooms,  and  in  addition  there  are  machine  shops  in 
some  of  the  laboratory  departments  where  they  are  nec- 
essary to  carry  on  the  work.  The  laboratory  is  equipped 
with  its  own  heat-treating  plant,  foundry  and  pattern 
shop,  and  carries  on  hand  a  stock  of  the  different  neces- 
sary steels  for  this  work.  With  this  equipment,  and  by 
the  selection  of  men  who  are  all  highly  practical  in  their 
line  and  who  are  willing  to  get  right  into  the  work 
themselves,  some  very  noteworthy  results  should  be  ac- 
complished. In  order  that  the  work  is  continually  being 
co-ordinated  and  checked  up  at  all  times,  frequent  con- 
ferences are  held.  As  a  matter  of  routine,  there  is  a 
conference  every  Saturday  afternoon  presided  over  by 
C.  F.  Kettering.  At  these  Saturday  afternoon  confer- 
ences reports  are  made  by  the  different  divisions  as  to 
the  status  of  the  work  under  way.  Problems  are  assigned 
to  the  divisions,  and  by  a  system  of  progress  reports  the 
advancement  of  the  work  is  kept  in  view.  With  the  wide 
range  of  activity  carried  on  by  the  eleven  principal 
divisions,  which  have  their  sub-divisions,  two  or  three 
hundred  problems  may  be  receiving  attention  from  the 
laboratory  at  a  time. 

The  laboratory  staff  and  equipment  are  at  the  disposal 
of  all  of  the  General  Motors  plants,  and  there  is  a  grow- 


ing tendency  for  the  chief  engineers  and  their  assist- 
ants from  all  of  the  General  Motors  plants  to  get  to- 
gether at  the  laboratory  every  few  months  for  discus- 
sion. A  library  is  provided  with  an  up-to-date  supply 
of  technical  literature  and  it  is  large  enough  to  act  as 
a  very  advantageous  lecture  room.  In  addition,  there  is 
an  exhibit  room  into  which  may  be  brought  various 
products  of  the  laboratory  for  display  at  the  conferences. 

The  laboratory  is  not  as  yet  a  year  old,  the  research 
corporation  having  been  started  in  July,  1920.  Conse- 
quently, the  activities  of  the  laboratory  are  not  as  yet 
by  any  means  up  to  their  full  development.  There  has, 
however,  been  sufficient  work  going  through  to  indicate 
that  this  plan  is  going  to  work  out  in  a  highly  successful 
manner,  and  a  great  many  advantages  are  going  to  result 
from  the  ability  of  the  various  plants  in  the  General 
Motors  group  to  place  in  the  hands  of  a  highly  selected 
staff  of  experts,  not  only  their  current  problems,  but  also 
those  of  future  marketable  devices. 

The  matter  of  fuel  alone  is  sufficient  to  occupy  a 
considerable  share  of  attention.  The  fuel  division 
at  the  laboratory  is  equipped  with  complete  distilla- 
tion apparatus  for  producing  any  of  the  possible  fuels 
which  may  come  into  future  use.  The  development  of 
fuel  "dope,"  which  promises  to  be  one  of  the  matters 
of  prime  importance  to  the  automotive  industry  in  future 
years,  is  before  this  division  at  the  present  time. 

With  a  mechanical  engineering  division  under  the 
same  roof  as  the  fuel  division,  after  a  fuel  has  been 
developed  the  engine  design  necessary  for  the  utiliza- 
tion of  the  fuel  can  be  handled,  perhaps  jointly  by  the 
mechanical  division  and  the  fuel  division.  By  allowing 
the  various  divisions  to  co-operate,  even  though  their 
activities  demand  widely  divergent  classes  of  knowledge, 
the  solution  of  a  problem  involving  ramifications  which 
lead  it  into  many  special  fields  is  far  more  feasible  than 
it  would  be  with  a  single-purpose  laboratory. 


Production  Short  Cut  in  Frame  Fabrication 


A  PUNCH  and  riveter  for  the  fabrication  of  automobile 
frames  is  manufactured  by  the  Baird  Pneumatic 
Tool  Co.  It  is  operated  by  compressed  air  and  does  its 
work  best  with  an  air  pressure  of  100  lb. 

With  this  tool  the  services  of  two  men  are  required  for 
maximum  production,  one  to  set  up  the  frame  and  the 
other  to  guide  it  and  operate  the  pedal  of  the  riveter.  The 
work  is  brought  to  the  machine,  which  is  stationary. 

We  are  informed  that  during  a  test  in  an  automobile 
assembly  plant  two  men  with  the  Baird  riveter  did  in  the 
same  time  the  same  amount  of  work  previously  done  by 
four  men.  Two  men  with  the  Baird  tool  riveted  150 
automobile  frames  in  an  eight-hour  day,  while  previously 
four  men  with  pneumatic  hand  hammers  could  rivet  only 
75  frames  in  the  same  length  of  time.  Without  special 
effort,  eight  rivets  were  set  in  thirty  seconds. 

By  the  use  of  this  machine  the  rivet  is  headed  with  a 
single  stroke  or  thrust,  and  there  is  said  to  be  no  vibra- 
tion attending  to  loosen  joints  already  made.  Each  rivet 
is  uniformly  headed  and  completely  fills  the  rivet  hole. 
A  pressure  of  approximately  70,000  lb.  is  exerted  on  the 
rivet  dies. 


COMMENTING  on  Sir  Henry  Fowler's  presidential  ad- 
dress before  the  Institution  of  Automobile  Engineers, 
The  Engineer  says  "he  was  in  high  gear  all  the  way 
through  it  and  took  the  hills  and  a  few  distinctly  sharp 
corners  at  the  same  amazing  velocity.  If  after  dinner 
speeches  were  taxed  on  their  horse  power,  we  stand  aghast 
at  Sir  Henry's  R.  A.  C.  rating." 


Baird  pneumatic  punch  and  riveter  for  automobile  frames 
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Government  Research  in   Road 
Construction 

Part  II 

A  continuation  of  the  article  dealing  with  the  extensive  investigation 
being  conducted  by  the  U.  S.  Bureau  of  Public  Roads  of  factors  entering 
into  the  strength  and  durability  of  different  types  of  roads. 

By  P.  M.  Heldt 


A  SPECIAL  investigation  was  conducted  to  deter- 
mine how  heavy  wheel  loads  are  transmitted  to 
the  subgrade.  Several  years  ago  a  small  pres- 
sure cell  was  developed  by  the  Bureau  of  Public  Roads. 
This  was  first  used  on  the  Camp  Humphrey's  concrete 
road  to  determine  the  maximum  soil  pressure  under 
the  rear  wheels  of  a  Class  B  army  truck,  which  carry 
a  weight  of  8500  lb.  each.  Recently  similar  tests  were 
made  with  a  5-ton,  6-wheel  truck,  in  which  the  load 
of  the  truck  is  distributed  over  four  instead  of  two 
wheels.  Sectional  and  plan  views  of  the  diaphragm 
cell  for  determining  soil  pressure  are  shown  in  Fig. 
12.  The  cell  consists  of  three  cast  iron  disks  A,  B,  C, 
and  a  malleable  iron  ring  D,  A  and  B  and  D  and  C 
being  secured  together  respectively  by  means  of  ma- 
chine screws.  The  top  is  covered  with  a  brass  dia- 
phragm 0.002  in.  thick,  pressed  over  the  sides  and 
cemented,  to  the  sides  only,  with  asphaltic  cement.  The 
brass  top  is  protected  by  a  covering  of  cheese  cloth  ce- 
mented to  the  top  and  sides  with  a  blown  oil  asphalt. 
A  brass  diaphragm  0.002  in.  thick  is  clamped  between 
A  and  B  and  between  C  and  D.  The  clamped  joints, 
which  must  withstand  air  pressure,  are  treated  with  a 
special  compound  of  rubber,  vaseline  and  beeswax.    The 


block  E  is  of  steel  and  is  insulated  from  C,  on  which 
it  is  supported  by  a  layer  of  Bakelite  cement  No.  5. 
From  the  block  E  extends  a  No.  16  copper  wire  with 
triple  braid  weather-proof  insulation,  through  a  Vs-in. 
galvanized  iron  pipe.  Evidently  when  Block  E  is  in  me- 
tallic contact  with  disk  B  an  electric  circuit  is  closed 
through  the  ground.  The  soil  pressure  tends  to  close 
this  circuit,  and  by  admitting  compressed  air  through 


Fig.  12 — Diaphragm  cell  for  determining  soil 
pressure 


Fig.  13 — Apparatus  for  reading  pressure  on  soil 
pressure  cells 

the  iron  pipe  until  the  circuit  is  broken  and  then  meas- 
uring the  air  pressure,  the  soil  pressure  per  square  inch 
is  directly  determined. 

Distribution  of  Subgrade  Pressure 

Fig.  13  shows  the  measuring  box  and  connection  for 
reading  the  soil  pressure  cell.  In  Fig.  14  a  cross  section 
of  the  Camp  Humphrey's  Road  is  shown,  the  location  of 
the  four  cells  used  in  making  this  test  being  indicated. 
This  road  had  an  8-in.  concrete  slab  of  great  strength, 
which  naturally  has  the  effect  of  distributing  the  con- 
centrated wheel  load  over  an  extended  area  of  subgrade. 
In  spite  of  this  fact,  the  maximum  subgrade  pressure 
under  the  wheel  was  greater  than  certain  kinds  of  sub- 
grades  will  support  when  water  soaked.     It  is  perfectly 
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Fig    14 — Section  of  Camp  Humphreys  road  showing  location  of  cells 

have  been  selected  from  different  parts  of  the  country, 
for  tests  at  the  laboratories  of  the  Bureau  of  Public 
Highways.  Some  of  these  samples  are  from  parts  where 
failure  took  place,  and  others  from  parts  of  the  same 
roads  that  withstood  the  traffic. 


obvious  that  roads,  if  they  are  to  stand  up,  must  be  so 
designed  that  the  maximum  subgrade  pressure  will  not 
exceed  the  minimum  subgrade  bearing  capacity.  Once 
the  subgrade  bearing  capacity  under  all  conditions  is 
known,  it  is  then  a  comparatively  simple  matter  to  de- 
termine the  proper  type  and  thickness  of  road  surface 
which  will  support  the  traffic  to  be  expected.  A  com- 
plete series  of  tests  on  subgrade  bearing  pressures  with 
rigid  and  non-rigid  road  slabs  is  now  being  conducted. 

In  Fig.  15  are  plotted  the  pressures  obtained  from  the 
different  cells  when  at  different  distances  in  the  line  of 
travel  from  the  center  point  of  contact  of  the  wheel  on 
the  ground.  The  upper  curves  show  the  distribution  of 
pressure  when  the  truck  travels  in  the  center  of  the 
road  and  the  lower  curves  when  it  travels  to  one  side. 
These  tests  were  made  with  a  Class  B  army  truck  carry- 
ing 8500  lb.  on  one  rear  wheel  and  2500  lb.  on  one  front 
wheel.  Comparative  tests  were  made  with  the  Goodyear 
six-wheeled  truck,  in  which  9480  lb.  were  carried  on  two 
rear  wheels,  and  it  will  be  noticed  that  the  maximum 
subgrade  pressure  is  only  about  one-third  as  great,  al- 
though the  load  carried  is  greater.  This  shows  the  ad- 
vantage of  distributing  the  load,  or  in  other  words,  of 
not  carrying  too  much  load  on  one  wheel. 

A  series  of  tests  to  determine  the  causes  of  subgrade 
failure  is  now  being  carried  through.  In  certain  parts 
of  the  country  where  there  is  heavy  traffic,  road  failures 
have  been  directly  traced  to  poor  subgrades.  It  has 
been  found  that  similar  road  surfaces  under  similar 
traffic  conditions  will  stand  up  in  some  parts  of  the 
country  but  not  in  others,  and  the  reason  must  be  looked 
for  in  differences  of  subgrade.  The  exact  qualities  of 
soil  which  make  for  good  subgrades  are  not  definitely 
known  at  the  present,  and  research  work  on  the  subject 
has  been  started.     Almost  100  samples  of  subgrade  soil 


tine  over  Celt) 


Fig.  15  —  Distri- 
bution of  sub- 
g  r  ad  e  pressure 
under  wheels  of 
Class  II  Army 
truck 


Investigation  of  Subgrade  Soils 

Soil  samples  of  a  volume  of  1  cu.  ft.  were  sent  to  the 
laboratory  and  tests  were  made  to  determine  the  per- 
centages of  clay  and  silt,  the  colloidal  properties,  me- 
chanical analysis,  slaking  value,  cementing  value,  bear- 
ing value,  specific  gravity,  capillary  properties,  moisture 
equivalent  and  miscellaneous  properties  such  as  volume 
changes  with  moisture,  volume  changes  with  freezing, 
and  compressive  strength.  At  the  same  time  that  the 
samples  were  taken,  notes  were  made  on  the  drainage 
system  and  the  topography  of  the  vicinity,  and  borings 
were  made  to  a  depth  of  5  ft.  to  investigate  the  subsoil 
for  the  presence  of  seepage  layers  on  impervious  strata. 
These  borings  often  throw  light  on  the  reason  for  ex- 
cessive water  content.  Notes  were  also  taken  on  con- 
struction features  of  the  road  and  on  the  character  of 
the  traffic  over  it. 

Results  so  far  obtained  have  made  it  quite  clear  why 
roads  stand  up  on  some  kinds  of  soil  and  fail  on  others. 
It  has  become  quite  apparent  that  the  bearing  value 
test  is  the  most  important  of  all  those  enumerated 
above.  Roads  must  support  their  traffic  under  a  wide 
variety  of  conditions.  Sometimes  the  subsoil  is  com- 
pletely saturated  with  moisture,  while  at  other  times  it 
is  perfectly  dry.  Frost  occasionally  will  expand  the  sub- 
soil when  it  is  thoroughly  saturated,  and  again  the  sub- 
soil may  be  thoroughly  compacted.  In  the  test  it  is  at- 
tempted to  simulate  all  road  conditions.  The  method  of 
making  this  test  is  as  follows: 
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Fig.    16 — Distribution    of   pressure    in    subgrade 

under  8-in.  concrete  slab  with  two  and  four  rear 
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The  soil  is  broken  up  in  a  mortar  with  a  rubber-cov- 
ered pestle  and  then  is  passed  through  a  ^4-in.  mesh 
screen.  The  material  passing  through  this  screen  is 
pulverized  by  rubber  rollers,  without  grinding  it,  how- 
ever. The  pulverized  soil  and  the  coarser  material  sifted 
out  are  then  combined  again  and  thoroughly  mixed. 
Bearing  value  tests  are  made  on  the  soil  with  four  de- 
grees of  moisture  content.  One  set  of  tests  are  made  on 
soil  containing  only  just  enough  moisture  to  enable  it  to 
be  thoroughly  mixed  and  placed  in  a  small  mold.;  an- 
other set  of  tests  are  made  on  the  saturated  soil  and 
two  other  sets  on  soil  with  intermediate  moisture  con- 
tents. The  saturation  point  is  that  percentage  of  mois- 
ture which  the  soil  will  take  up  by  capillarity  when 
loosely  compacted.  The  bearing  capacity  of  a  subgrade 
also  depends  on  the  initial  pressure.  In  the  tests,  initial 
pressures  of  10,  30,  50  and  100  lb.  per  sq.  inch  are  used. 
Each  sample  is  therefore  tested  with  four  different 
moisture  contents  and  under  four  different  initial  pres- 
sures. 

After  the  sample  is  prepared  as  described,  it  is  mixed 
with  a  small  amount  of  water,  kneaded  with  the  hands 
protected  with  rubber  gloves,  and  placed  in  a  vertical 
cast  iron  cylinder  of  6  in.  diameter  and  6  in.  height.  A 
plunger  is  then  placed  in  the  cylinder  on  top  of  the  soil 
and  the  soil  is  compressed  in  a  testing  machine  under 
a  definite  pressure  for  a  period  of  5  min.  Then  the 
plunger  is  removed  and  a  circular  bearing  block  is 
placed  on  top  of  the  soil  and  pressure  applied  at  the  low- 
est speed  of  the  testing  machine.  Readings  are  taken 
simultaneously  of  the  pressure  applied  and  of  the  pene- 
tration of  the  plunger,  the  latter  being  read  off  on  an 
Ames  dial  gage,  which  reads  to  1/1000  of  -an  in.  Be- 
tween tests  at  different  initial  compressions  the  soil  is 
removed  from  the  cylinder  and  replaced,  and  when  the 
tests  at  all  four  compressions  have  been  completed,  water 
is  added  and  the  tests  with  a  new  increased  water  con- 
tent are  begun.  This  artificial  preparation  of  the  soil 
is  very  similar  in  its  effects  to  natural  changes  in  soil 
conditions.  Fig.  17  shows  the  results  of  the  test  on  one 
type  of  soil.  The  enormous  difference  between  the  bear- 
ing value  of  a  saturated  and  practically  dry  soil,  when 


under  100  lb.  per  sq.  in.  initial  pressure,  is  brought  out 
very  strikingly.  In  the  saturated  condition  this  soil 
has  a  bearing  value  of  only  about  2  lb.  per  sq.  in,  where- 
as in  the  dry  condition  the  bearing  value  exceeds  150  lb. 
per  sq.  in.  The  soil  to  which  these  tests  refer  is  an 
adobe  soil,  which  absorbs  42  per  cent  of  moisture  and 
shows  about  the  lowest  bearing  value  in  the  saturated 
condition  of  any  soil  tested.  The  road  from  which  this 
3oil  was  taken  failed  badly. 

A  sand  clay  mixture  made  up  of  75  per  cent  of  coarse 
sand  and  25  per  cent  of  clay  absorbed  only  18  per  cent 
of  water  by  weight  of  the  dry  sample  and  showed  con- 
siderably higher  bearing  value.  Soils  of  this  character, 
having  a  large  percentage  of  coarse  material,  show 
higher  bearing  values  when  highly  compacted  than  when 
loosely  compacted  even  when  the  soil  is  saturated. 

In  the  tests  of  the  Class  B  truck  on  the  Camp  Hum- 
phrey's Road  above  referred  to,  it  was  found  that  the 
soil  pressure  under  the  8-in.  concrete  road  slab  figured 
out  to  6.5  lb.  per  sq.  in.  By  comparing  this  value  with 
the  2  lb.  per  sq.  in.  minimum  bearing  value  of  the  adobe 
soil  in  the  saturated  condition,  it  will  be  seen  that  diffi- 
culties must  be  encountered  in  building  roads  for  heavy 
motor  traffic  in  some  sections  of  the  country.  But  even 
adobe  soil  will  support  heavy  pressure  when  reasonably 
dry,  which  emphasizes  the  importance  of  proper  drain- 
age. This  is  further  confirmed  by  the  fact  that  city 
pavements  of  small  depth  stand  up  so  well  under  the 
heaviest  kind  of  traffic,  the  only  explanation  being  that 
the  subsoil  here  is  well  drained  and  never  becomes  sat- 
urated. Fine  grained  and  very  plastic  soils  when  sat- 
urated are  apt  to  give  considerable  trouble,  while  coarse 


Fig.    17 — Bearing    values    of 
adobe      soil     with      different 
moisture    contents    and    dif- 
ferent initial  pressures 
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Fig.   18 — Road  sections  showing  different  drainage  schemes 


grained  and  more  porous  soils  are  free  from  such 
trouble. 

An  attempt  will  be  made  by  the  Bureau  of  Public 
Roads  to  grade  all  soils  with  respect  to  their  bearing 
value.  Subgrade  failures  have  occurred  in  many  parts 
of  the  country  where  drainage  was  employed,  but  in  view 
of  the  fact  that  in  the  cities  very  heavy  traffic  is  suc- 
cessfully supported  on  light  section  pavements,  the  con- 
clusion is  arrived  at  that  the  drainage  of  our  roads  in 
many  cases  is  not  very  effective  during  the  wet  season. 

The  next  step  in  the  Bureau  of  Public  Roads  investiga- 
tion therefore  was  a  series  of  tests  on  road  drainage 
which   was   carried  out   at  Arlington    Farms,   Va.     The 


Fig    19     '  il  view  of  <  m  tructioti  for  road  drainage  U  i( 


ideas  underlying  these  tests  are  illustrated  in  Fig.  18. 
Subgrade  Drainage 

The  idea  occurred  to  the  officials  in  charge  of  the 
tests  to  try  whether  it  was  not  possible  to  exclude  water 
from  the  subgrade  by  the  use  of  water  proofing  mate- 
rials. This,  of  course,  involves  principles  diametrically 
opposite  to  those  on  which  the  present  drainage  system 
is  based,  which  only  serves  to  carry  away  the  water 
after  it  has  saturated  the  subgrade  and  rendered  it 
extremely  soft.  At  1  (Fig.  18)  is  shown  an  ordinary  con- 
crete pavement  on  natural  earth  subgrade  with  drain- 
age ditches  2  4  ft.  deep  on  both  sides.  At  2  this  construc- 
tion is  varied  by  providing  at  both 
edges  of  the  concrete  pavement 
screened  gravel  walls  with  a  covering 
of  impervious  material,  the  walls  form- 
ing a  sort  of  blind  ditches  of  the  same 
depth  as  the  drainage  ditches  with 
which  they  communicate  through  tiles. 
At  3  the  concrete  slab  is  laid  on  a  3  in. 
screened  gravel  subbase  from  which 
tiles  extend  to  the  ditches  every  4  ft.  8 
in.  At  4  the  thickness  of  the  subbase 
is  increased  to  6  in.  At  5  the  subgrade 
of  natural  earth  is  treated  with  water 
gas  tar,  1.7  gal.  to  the  square  yard.    At 

6  more  of  this  water  gas  tar  is  used, 
4.2  gal.  to  the  sq.  yd.  The  subgrade 
is  plowed,  treated  with  the  water  gas 
tar,  harrowed  and  thoroughly  rolled.  At 

7  the  subgrade  is  of  natural  earth  but 
on  each  side  of  the  concrete  there  is  a 
3  ft.  bituminous  macadam  shoulder, 
and  shoulders,  ditches  and  slopes  are 
treated  with  water  gas  tar.     At  8  there 
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are  3  ft.  water  bound  macadam  shoul- 
ders and  cement  cut-off  walls  2V2  ft. 
deep.  At  9  there  are  crude  water  gas 
tar  cut-off  walls,  earth  mix  and  stone 
shoulders,  and  at  10  this  construction 
is  combined  with  screened  gravel 
drains  outside  the  cut-off  walls  with 
tile  connection  to  the  ditches.  The  re- 
sults of  these  drainage  experiments 
were  to  be  observed  this  spring,  and 
if  they  proved  successful  it  was  the 
intention  to  repeat  them  on  a  larger 
scale^  with  the  aid  of  the  state  high- 
way departments. 

According  to  the  latest  information 
available,  the  section  with  the  gravel 
sublayer  promised  the  most  success. 
It  is  concluded  that  such  a  layer  not 
only  serves  to  keep  the  subgrade  dry 
by  aeration  but  also  helps  to  distribute 
the  wheel  pressure  over  the  soft  sub- 
soil. Fig.  19  is  a  general  view  of  the 
subgrade  drainage  experiments. 

To  quickly  determine  the  wear-resisting  qualities  of 
different  kinds  of  road  pavement,  an  experimental  road 
section  was  built,  400  ft.  long  and  2  ft.  wide,  made  up 
of  sections  of  different  types  of  pavement.  Concrete 
side  walls  were  constructed  on  both  sides  of  the  experi- 
mental sections  the  whole  length.  The  pavements  were 
laid  on  a  sub-foundation  of  compacted  cinders  18  in. 
deep    and    the    subgrade    below    this    was    tile-drained 


Fig.  20 


neral   view  of  construction   for  accelerated  wear  tests 


throughout  its  whole  length.  All  wearing  sections  except 
those  of  concrete  were  laid  on  a  2-in.  concrete  base  of 
1:3:6  mixture.  The  concrete  wearing  sections  were  made 
6  in.  deep.  The  wearing  machine  (Fig.  20)  consists  of  5 
cast  iron  wheels  weighing  1000  lb.  each,  and  having  a 
face  width  of  2  in.  Three  of  these  wheels  are  arranged 
side  by  side,  spaced  3  in.  apart,  and  the  other  two  are  to 
(Continued  on  page  921) 
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Hub,   Wheel   and   Tire   Standardization 

Editor  Automotive  Industries: 

(1)  The  very  interesting  letter  of  John  Younger  in  the 
March  10  issue  of  Automotive  Industries  brings  out 
many  points  in  connection  with  hub  standardization  and 
standardization  generally  and  shows  the  weakness  and  fal- 
lacy of  the  S.  A.  E.  in  entering  into  the  design  in  detail 
rather  than  laying  out  the  broad  basic  points  to  be  covered 
in  axle  standardization. 

(2)  In  the  third  paragraph  he  seems  to  have  struck  the 
key  to  the  whole  thing  where  he  says:  "There  is  a  lurking 
suspicion  in  the  back  of  my  mind  that  such  a  standardiza- 
tion may  eventually  lead  to  loss  of  individuality."  If  the 
detail  of  design  is  furnished,  the  axle  makers  and  de- 
signers, as  intimated,  become  in  fact  mere  rubber  stamps, 
and  all  produce  unified  axles,  all  having  the  same  merits  or 
demerits,  and  all  presumably  producing  at  the  same  price, 
or  under  an  association  of  prices,  absolutely  against  the 
laws  of  the  country,  they  become  in  effect  one  axle  manu- 
facturing corporation. 

(3)  All  progress  and  improvements  cease,  and  all  indi- 
vidual incentive  is  lost.  However  advantageous  a  unified 
design  of  construction  may  be  temporarily,  as  in  the  case 
of  war,  to  bring  this  about  as  a  permanency,  is  quite  an- 
other matter,  especially  in  an  industry  as  large  and  varied 
as  the  automobile  and  truck  business,  and  would  in  effect 
result  in  a  complete  centralization  and  monopolization. 

(4)  It  is  not  the  function  of  the  S.  A.  E.  to  go  into  the 
detail  design  or  the  manufacturing  business,  and  especially 
to  present  a  design  of  proposed  axle  standardization  for 
one  type  of  bearing. 

(5)  The  merits  and  advantages  of  the  ball  bearing  are 
well  recognized  the  world  over,  and  especially  it  must  not 
be  overlooked  that  the  ball  bearing  is  the  recognized  stand- 
ard, and  practically  the  only  completely  standardized  bear- 
ing, in  every  civilized  country  of  the  world  outside  the 
U.  S.  A. 

(6)  Therefore  the  car  or  truck  maker  seeking  a  world- 
wide market  must  determine  for  himself  the  advantages 
or  desirability  of  adopting  one  or  the  other  types  of  bear- 
ings. The  ball  bearings  are  universally  standardized  as 
regards  interchangeability  of  size  the  world  over,  and  it 
would  therefore  seem  to  be  up  to  the  roller  bearing  makers 
and  all  makers  of  other  types  of  bearings  to  provide  for 
an  interchangeability  of  their  bearings. 

(7)  In  my  view  the  S.  A.  E.  should  never  recom- 
mend any  individual  maker's  details  of  construction  and 
dimensions.  Instead  it  should  collect  and  distribute 
data  in  regard  to  various  recognized  constructions  to  en- 
able the  car  and  truck  maker  and  assemblers  to  have  in  a 
convenient  form  complete  information  for  reference.  The 
suggestion  of  Mr.  Younger  to  gather  the  engineering  prac- 
tices as  Professor  Unwin  did  in  his  text  book  is  an  excel- 
lent one.  The  S.A.E.  should  co-operate  with  the  makers 
in  bringing  this  about  and  bring  all  this  information  into 
their  data  sheets.  Undoubtedly  the  makers  would  appre- 
ciate this  and  would  willingly  co-operate  and  even  reim- 
burse the  S.  A.  E.  for  the  actual  printing  and  distribution 
of  such  data  sheets  as  a  part  of  their  publicity.    This  has 


been  done  in  the  past  by  the  makers,  but  quite  independ- 
ently of  the  S.  A.  E.  in  regard  to  the  arrangement.  Of 
course  the  expense  of  any  general  data  sheets  should  be 
continued  and  borne  by  the  Society. 

(8)  Mr.  Younger's  contention  is  quite  correct  that  any 
step  tending  toward  a  leveling  of  the  design  is  to  be  de- 
plored and  lack  of  individuality  is  the  result,  as  instanced 
in  the  experience  of  his  English  friend  that  to  him  all 
American  cars  look  alike.  This  criticism  is  true,  for  the 
methods  of  assembling  American  cars  all  tend  this  way,  as 
in  reality  many  of  the  elements  are  alike,  and,  as  Mr. 
Younger  puts  it,  all  the  front  axles  are  alike,  and  when 
in  addition  all  radiators  and  front  ends  are  also  mads  alike 
(for  apparently  many  so-called  designers  are  only  copy- 
ists), the  reason  for  the  criticism  becomes  apparent. 

(9)  The  final  result,  therefore,  of  such  a  standardiza- 
tion would  be  the  concentration  and  the  manufacture  of  all 
passenger  cars  in  one  large  corporation,  for  at  the  most  it 
is  only  possible  to  make  four  different  sizes  of  passenger 
cars  to  cover  the  entire  field,  and  this  might  easily  be  un- 
dertaken by  one  such  corporation,  or  the  field  extended  to 
cover  all  trucks  as  well,  as  this  would  only  take  ten  sizes, 
and  by  this  means  we  get  absolute  standardization  and 
absolute  monopolization. 

(.10)  Unless  we  have  arrived  at  perfection  to  standard- 
ize all  details  at  the  present  time  would  mean  to  standard- 
ize all  defects.  Would  you  suggest  standardizing  the  front 
axle  construction  embodying  the  unmechanical  and  unsci- 
entific and  heavy  offset  steering  knuckle,  which  is  perhaps 
the  cause  of  more  serious  accidents  than  any  one  element 
of  automobile  or  truck?  The  logical  steering  knuckle  is 
the  central  or  castor  steering  knuckle,  having  the  steering 
pin  in  the  center  of  the  plane  of  rotation  of  the  wheel,  and 
this  knuckle  properly  designed  can  be  made  much  lighter 
and  stronger  and  cheaper  than  the  present  "offset"  steer- 
ing knuckles  and  have  only  half  the  number  of  parts.  It 
reduces  to  a  minimum  all  strains,  is  much  easier  steering, 
especially  in  the  larger  sizes,  and  having  a  true  "castor" 
effect,  all  machines  tend  to  run  straight  without  steering, 
and  only  need  to  be  pulled  out  of  the  straight  line  and  when 
left  alone  automatically  revert  again  to  the  same  position. 
This  results  in  a  simpler  and  cheaper  steering  post  mech- 
anism and  absolute  irreversibility  becomes  of  secondary 
importance,  as  the  steering  wheel  is  not  knocked  out  of 
the  hand  by  every  slight  road  obstruction.  By  this  means 
also  the  front  wheels  can  be  made  vertical  instead  of  in- 
clined, bringing  the  wear  central  upon  the  tire,  the  same 
as  for  the  rear  wheels.  This  inclination  of  the  front  wheel 
is  the  cause  of  many  accidents  resulting  in  crushed  wheels 
in  turning  corners  and  oftentimes  causing  the  complete 
machine  to  "turn  turtle." 

(11)  Similarly  to  standardize  the  rear  axle  construction 
as  at  present  made  would  be  to  standardize  similar  defects. 
As  regards  the  three  present  types  of  rear  axles,  full  float- 
ing, three-quarter  floating  and  semi-floating,  it  would  be  a 
needless  complication  to  attempt  to  standardize  all  three, 
as  there  is  so  little  gained  or  saved  in  the  manufacture  of 
one  over  the  other,  and  the  best  only  should  be  recom- 
mended and  standardized.  H  has  never  yet  been  demon- 
strated that  an  overhanging  bearing  is  superior  to  a  cen- 
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trally  supported  bearing,  and  until  this  has  been  done  or  rim  seat,  which  should  be  the  same  as  the  suspending  air 

demonstrated  there  does  not  seem  to  be  much  doubt  as  to  column,  it  is  similarly  necessary  to  assume  a  thickness  of 

where  the  superiority  is.    In  fact,  it  seems  to  be  the  same  tire  and  tube  wall. 

condition  as  is  met  with  in  the  front  axle  and  referred  to  (16)    The  making  of  any  special  sizes  of  tires,  as  say  a 

above   as  to  the  relative  merits   of  the  central   steering  special  5-in.  tire,  should  be  discouraged,  and  also  the  adop- 

knuckle  or  the  offset  steering  knuckle,  or  in  this  case  the  tion  of  "over  size"  tires  on  a  smaller  rim  is  similarly  dis- 

overhung  wheel  and  the  centrally  supported  wheel.  couraged.    With  a  fixed  tire  seat  diameter  it  should  always 

(.12)    Therefore,  as  stated  above,  if  it  is  desired  to  com-  be  possible  to  interchange  two  sizes  of  regular  tires  on  any 

pletely  kill  all  progress,  standardize  present  defects,  or  if  given  size  of  demountable  rim  properly  standardized  or  to 

the  automobile  has  reached  perfection,  complete  standard-  interchange  two  sizes  of  detachable  wheels. 
ization  cannot  be  brought  about  too  soon.    At  the  present  (17)    Solid  Tires. — To  complete  the  axle  standardiza- 

time  one  maker  of  a  so-called  standardized  car  produces  tion  requires  also  the  standardization  of  solid  tires  and 

half  of  all  the  passenger  cars  made  in  the  U.  S.  A.,  and  a  raises   at   once   the    question   whether   these   wheel   sizes 

second  maker  has  only  to  standardize  two  or  three  larger  should  not  be  so  standardized  as  regards  diameter  to  have 

sizes  to  make  the  rest.     That  is  assuming  that  No.  1  and  as  nearly  as  possible  the  same  wheel  diameter  as  the  pneu- 

Nos.  2,  3  and  4  standardized  cars  stay  standardized  and  matic,  size  for  size,  and  it  is  suggested  that  these  be  as 

then  all  axle  makers  and  special  parts  makers  go  out  of  follows: 

business.  32x3         Based  on  26-in.  rim  seat  36x7         Based  on  30-in.  rim  seat 

(13)  Now  the  fact  is  that  there  are  many  parts  of  the  |?x3%     Based  on  26-in.  rim  seat  36  x  S        Based  on  30-in.  rim  seat 
l*"'     """                                                                             ' ,             ,     .,      ,  32x4         Based  on  2b-in.  rim  seat  40x9         Based  on  34-in.  rim  seat 

car     that     Can     be     legitimately     standardized,     and     It     the  32x4%     Based  on  26-in.  rim  seat  40x10      Based  on  34-in.  rim  seat 

S.   A.    E.  would  devote  themselves  to  this  field  they  will  be  |«  *  \         gased  on  30-in.  rim  seat  40  x  12       Based  on  34-in.  rim  seat 

fully  occupied  and  will  be  of  great  help  to  the  industry  ^  ds  the  capacities  of  all   solid 

This  is  said  not  as  a  criticism,  fox- having  been  one  of  the  ^  ^  much  overloaded  and  ghould  be 

original  subscribers  or  founders  of  the  S.  A.  E. waj  back  ^  be  ]     ig]ated  off  the  roadg  unlegg  gome 

in  1904,  I  know  something  of  the  history  of  the  Society  g  ^   ^         ^   matter_     A  ^^   states 

and  appreciate  what  has  been  done,  and  also  what  there  is  have  g  their  u     and    h    g_  A    £ 

to  do  in  the  future  if  the  S.  A.  E.  is  to  continue  to  main-  /-.nnn  u.  •     u     e      '^1.     c  4.       j 

™.     .  .  *uuulc  "■  rated  loads   of   1000  lb.  per  inch  of  width  of  tread  are 

tain  its  position.  absurd.    If  size  for  size  thev  were  rated  the  same  as  pneu- 

(14)  The  first  thing  to  be  done  before  any  axle  stand-  ^^  ^  loads  wouW  be  ^  reagonab,  and  eyen 
ardization  can  be  considered  is  tbe  standardization  of  ^  wQuld  me&n  frQm  m  ^  for  the  gmaller  ^  to  g0Q 
pneumatic  tires   as  everything  depends  upon  the  size  ot  tires 

tire     There  has  been  talk  for  two  or  more  rears  01  basing  XT  fc,_     ,       *:    ..,  '  '  ,         ,    , 

me.     inciciids  uccn  ic.  jv  j  j^Q  gtate  can  affor(j  to  build  roads,  to  stand  such  heavy 

these   tire  diameters    (wheel  or  rolling   diameters)    on  a  concentrated  load     and  no  matter  how  heavily  the  trucks 

24-in.  tire  seat  diameter  so  as  to  get  interchangeabihty  of  ^  ^^  ^^  ^  be  inadequate  for  the  dam. 

rim  and  also  to  reduce  the  number  of  sizes  of  tnes      If  ^  to  maintain  the       k        of  the  roadg     Unlegg  it  ig 

this  is  what  is  wanted  why  not  adopt  1    and  then  all  de-  degired  golid  truck  c()m  ^  re.rati 

signers  know  what    he  fundamental  condition  is  to  be  and  t       dQne         goon     p  a  wouM  not  be 

can  proceed     A  ballot  could  be  sent  out  to  every  member  &  .^  to  ^^  ^  ati(J  tire  truck     be_ 

and  the  result  known  in  thirty  days,  and  the  Council  of  the  truck  be  ^^  Qff  ^  roadg 

S.  A.  E.  could,  if  so  decided    make  this  effective  at  once  £    of  theh.  d  and  algQ  &g  interferi       with 

This  would  in  no  way  affect  the  present  making  0    other  crowding  off  passenger  car  traffic  from  the  roads  and 

sizes  of  tires,  and  it  would  be  years  before  these  old  sizes  .^.^  ^  thigPheavv  traffic  revert  to  the  railroads. 
would  become  completely  obsolete.  connection  the  carrying  capacity  of  dual 

(15)  Pneumatic  Tire  Specifications.-A  general  form  ^  >  algo  be  eongidered  and  the  fact  that  tw0  5_in. 
of  specification  to  cover  pneumatic  tires  is  necessary  coy-  tireg  dQ  h&ve  th<j  ^^  of  a  ]q  1Q_in  fci  ag 
ering  sizes,  diameters  and  general  dimensions,  and  it  is  ^  ^  ^^  Qf  the  ^  g_in  tireg  .g  fi  &nd  the  one 
suggested  that  these  be  on  the  following  lines :                                                                                      33         cent  mQre  ; 

The  sizes  of  all  round  pneumatic  tires  shall  be  based  ^£  th^  width  of  tfae  ^  th.e  bage  fa     ^  ig 

upon  a  24-in   diameter  of  rim  seat,  and  the  diametei  01  the  (assuming  they  are  placed  side  by  side  and  close 

tire  proper  shall  be  based  on  its  outer  diameter  a    its  cen-  A        £  S      £  P  ^    ^ 

ter  cross  section   and  these  standardized  sizes  shall  be  3   n.,       J^  r0ads  practically  all  the  load  is  carried  on  the 

3'  ■■  in.,  4  in.,  4'  '2  in.,  5  in.,  6  in.,  7  in.,  8  in.,  9  in.,  10  in.,  ■  .- 

12  in.  and    14   in.  diameter    and  no  other  sizes  shall  be  ^         gtandardization  of  the  tire  diameter,  size 

recommended  or  recognized   and  all  tir e  detai  £  jhaHbe  es         load  of  each  hag  been  deter. 

expressed  in  functions  or  percentages  of  the  tire  diam-  m.  ^  ^  ^.^  .g  then  fa  a  ^.^  ^  pr(>duce 

€ter  and  shall  be  as  follows:  hig   gtandardized  axle>   embodying   in   it   the   best   or  the 

™  ::: :  cheapest  design  as  he  may  see  fit. 

: f  tire  diameter  (21)    Rims  for  Pneumatic  Tires. — In  order  to  perfect 

from  rii  ,       ,.  .,    .  ,        ,*     ,    .1  v 

vnowan  assumed the  standardization  it  is  necessary  also  that  the  rims  be 

,;:'  l!;^";:!"  further  standardized,  as  those  now  adopted  are  based  hap- 

Thicknesa  nt   tire  wall  assumed :x,°ir.     1!;am'  " -'  ,  ,,  ,  „      .  ,       ,.      ,     .       j      j    » 

ned 025  of  tire  diameter  hazardlv  and  are  really     unstandardized  standards,    as  is 

evidenced  by  an  examination  of  the  data  sheets  of  the 

Radiu  '  1/16  in  S.  A.  E.    As  these  rims  always  are,  at  least  always  should 

1; is  of  curvi  be,  only  used  with  one  given  size  of  tire,  the  general  dimen- 
sions should  be  based  upon  the  functions  or  percentage  of 

p'us  -4  in-  the  tire  diameter  itself,  at  least  everything  except  the  tire 

In  order  to  make  the  point  of  ground  contact  of  the  tire  seat  diameter,  which  is  a  specified  ((instant  of,  say,  24  in. 
"square"  with  the  accepted   nomenclature,  it  is  necessary  (22)    The  next  important  or  leading  dimension   is  the 

for  the  depth  of  added  tread  and  the  amount  of  deflection  width  of  the  tire  rim  seat,  and  this  must  be  such  as  to 

to  be  the  same.     In  order  to  determine  the  width  of  the  give  the  tire  the  necessary  lateral  stability  and  should  not 
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be  less  than  the  cross  section  of  the  suspending  air  column,  in.  and  4-in.  rims,  the  4]2-in.  and  5-in.  rims,  the  6-in.  and 

and  which  could  be  easily  determined  if  the  thickness  of  7-in.  rims,  the  8-in.  and  9-in.  rims,  and  the  10-in.  and  12-in. 

the  tire  wall  and  of  the  tube  wall  were  also  a  specified  per-  rims. 

centage   of   the   tire    diameter.     An   examination    of   the  (27)    Number  and  Size  of  Clamping  Bolts. — The  num- 

S.  A.  E.  data  sheets  show  that  these  widths  of  tire  seats  ber  and  size  of  clamping  bolts  used  on  demountable  rims 

vary  considerably  in  some  of  the  smaller  sizes,  but  in  the  shall  be  as  follows : 

newer  and  larger  sizes  are  very  uniformly  taken  at  0.75  of  3_in   tires                     5  boUs                   ,  in   fliampter 

the  tire  diameter,  and  if  this  is  right  for  these  sizes  should  3%-in.  tires                 6  bolts                   ft-in.  diameter 

i        u        •    u  r          II  iu        •              mu      1       j                •                      •*.  4-in.   tires                            i'>    In 'Its                         i78-in.   diameter 

also  be  right  for  all  the  sizes.    The  load  carrying  capacity  4i2-in.  tires                  8  bolts                   ft-in.  diameter 

and  the  ease,  or  rather  hardness  of  riding  of  the  smaller  Hn-  9E??                     I  &°K?                   A"!'1-  diameter 

....             ,                ,,                   ,        ,          .       .,  .  b'ln-   tires                            S   bolts                         I's-m.   diameter 

sizes  of  tires,  is  undoubtedly  greatly  due  to  this  narrow  7-in.  tires                     s  bolts                   ,',-jn.  diameter 

width  of  tire  seat,  and  to  bring  these  tires  into  conformity  $'_{„]  tires                   io  bolts                   Vb-in!  diameter 

with  the  other  sizes  thev  should  be  brought  to  the  same  J2"!n-  ^l^                 }r,  }'°}ls                   J4-m.  diameter 

.        -     *        it          -j.i.       »  4vT      4-           •               4.  12_ln-   tlres                       12  bolts                          '--'"■   diameter 

basis  for  the  width  of  the  tire  rim  seat. 

(23)  The  sizes  of  rims  and  the  width  of  rim  seats  as  <28)  Felloes.— The  width  of  all  felloes  should  also 
given  by  the  S.  A.  E.  data  and  the  proposed  standardized  be  based  on  the  tire  diameter  and  should  be  0.50  of  tire 
widths  are  as  follows:  diameter.     The  depth   of  the   felloe    (including  the   steel 

width                           proposed      Proposed  felIoe  band  when  used)  should  be  definitery  stated  for  each 

of  Rim,       Percentage       Width  of           %  Tire  size. 

3%e-i°nfcitacher       W      ""jw"1   ""ieM1"    Dia£fter  (29)      Felloe  Bands.— Metal  felloe  bands  when   used 

3%-in.  s.  s.               2.312            66.o                                  75  jn  connection  with  demountable  rims  should  also  be  speci- 

4-in.  S.  fe.                           -  '-^                   '•>■  *'                     -i.000                     id  £j                            j       j.i-1                         -iii-,,,-,                                  , , 

4%-in.s.S.               3.12              70.0              3.375              75  tied  as  regards  thickness  and  should  be  the  same  as  the 

i=IS:  II:                  '.»              ill              If               n  rim  thickness. 

7-in.  s.  s.                  500                                5.o                 75  (30)     Width  of  Wheel  Tread.— The  width  of  tread  for 

8-in.  S.  S.                         6.00                   75.0                   6.0                        75  „      .                     ,    ,                  jj-jjiij,.,,,      ,. 

9-in.  s.  s                   6.oo              66  o              6.75                75  all  sizes  must  be  standardized  and  stated  for  both  front 

12-in' I  I'                900                                9.'o                 75  and  rear  axles,  and  especially  in  the  larger  sizes  involving 

the  use  of  different  size  tires  on  the  rear  wheels  from  those 

(24)  Side  Flanges.— The  side  flanges  also  are  un-  used  on  the  front  wheels.  It  is  all  right  to  assume  a  basis 
necessarily  high,  as  with  the  present  form  of  solid  or  in-  of  56_in.  tread  for  tne  smaner  size  0f  tires,  but  as  a  mat- 
extensible  bead  they  should  be  made  as  low  as  possible,  so  ter  of  fact  this  should  be  increased  to  60-in.  tread  for  the 
that  the  partially  or  completely  deflated  tire  should  ride  as  larger  size  of  passenger  cars  in  order  to  carry  three  pas- 
softly  as  possible  upon  the  side  flange.  Further,  this  sengers  comfortably  on  the  back  seat,  the  width  of  the 
flange  should  drop  away  as  fast  as  possible  from  the  side  bodv  would  be  such  that  it  win  extend  to  or  bevond  the 
of  the  tire.  The  only  function  of  the  side  flange  should  be  center  of  the  56_in_  tread  wheel>  making  a  verv  bad  and 
to  hold  the  tire  laterally,  and  as  at  present  made  the  clumsy  iooking  bodv.  In  fact  all  rear  mud  guards  should 
straight  part  of  this  flange  is  only  %  in.  and  upward,  but  be  attached  to  the  chassis  and  not  the  body,  the  same  as 
it  does  not  drop  away  quickly  enough.  Therefore  it  is  sug-  the  front  mud  guards  are>  so  that  the  tourin  bodv  can  be 
gested  that  the  standardized  rim  be  constructed  as  follows:  either  removed  or  changed  to  a  closed  body,  or  vice  versa, 

SJS.H!  ot.  tire  rim  *%¥ , ■'■'    £'"'  •}iamet«r  without  having  to  disturb  the  mud  guard. 

Vv  idth   of   rim    overall 1.00     Tire  diameter  ,..      _,               .     .             _,                    .... 

Side    fiance   overhang    each 125   Tire  diameter  (ol)      Jf  ront    AxleSj — the    Standardization    of   the    front 

SSK  of  side  gfSIe  straight: :  "I ." :     ll*  T?re  diameter  ^  requires  the  location  of  the  center  of  the  spring  pad 

of  side   flange   curved 075  Tire  diameter  as  f  ollows  : 

ie    Mange  curve 075   Tire  diameter  ,    ..     -,-..    ,               -             ,.                            .         ,       ,         ,                             _ 

inside  n u  at  basi   oi  sidi   n.uige 02    Tire  diameter  or  (a)   Distance  Irom  the  center  of  axle  to  the  center  of 

nearest  1/16  in.  Qnrino-  nnrl 

Thickness   of  rim    04      Tire  diameter  or  F        «   ^au- 

nearest  selected  (b)   Vertical  distance  from  the  center  of  the  wheel  to 
the  top  of  the  axle  spring  seat  pad. 

The  saving  in  the  weight  in  standardization  of  the  rims  (c)   Distance  to  the  bottom  of  the  axle  seat  pad  when 

as  suggested  would  amount  to  10  or  12  per  cent  and  would  spring  is  placed  under  the  axle.     Axle  to  be  designed  for 

be  quite  an  item.  taking  spring  either  above  or  below. 

i  25)    The  standardization  of  the  rim,  whether  all  the  (d)  Width  of  spring  recommended  for  each  size  of  axle 

above  suggestions  are  carried  into  effect  or  not,  is  abso-  (each  size  of  tire)  and  also  the  size  and  diameter  of  the 

lutely  essential,  before  fixing  the  wheel  and  demountable  spring  clips  and  bolts  and  the  distances  to  the  center  of  the 

rim  dimensions  and  the  detachable  wheel  dimensions,  as  bolt  holes. 

all  of  these  are  embodied  in  the  proposed  axle  standardiza-  (e)  Width  of  tread  at  center  of  hub  and  angle  of  wheel, 

tion.  if  any. 

(26)  When  demountable  rims  are  used,  the  size  and  the  (32)  Rear  Axles. — Same  dimensions  as  above  re- 
number of  the  bolt  should  be  specified  for  each  size  of  tire,  quired  and  also: 

and  the  location  of  the  center  of  these  bolts  from  the  cen-  (f )  Type  of  axle  either  full  floating,  three-quarter  float- 

ter  of  the  wheel  should  also  be  specified  and  should  be  the  ing  or  semi-floating. 

same  for  all  sizes  of  tires  using  one-piece  rims  transversely  (g)  Brake  drum  —  in.  in  diameter  and  fitted  with  two 

cut.    And  it  is  suggested  that  this  bolt  center  be  stated  as  internal  expanding  brakes  —  in.  wide  as  the  minimum. 

2.'!'  ,  in.  for  the  3  in.,  3%  in.,  4  in.,   1 '  _.  in.  and  5  in.  rims,  (h)   The  size  and  dimensions  of  the  saddle  for  the  dif- 

assuming  eventually  a  5-in.  single  piece  rim  may  be  made,  ferential  must  also  be  fixed  for  each   size  and  probably 

For  demountable  rims  using  2  or  3  piece  rims  it  is  sug-  many  other  dimensions  may  be  essential, 

gested  that  this  bolt  center  be  22:l,  in.  up  to  and  including  (33)   Complete  Standardized  Axle  and  Wheel  Units.— 

the  5-in.  rim.    Above  this  size  the  bolt  diameters  or  centers  In  order  to  effectively  standardize  the  axle  it  should  also  in- 

for  the  6-in.  and  7-in.  rims  shall  be  —  in.;  for  the  8-in.  and  elude  the  standardization  by  the  axle  maker  of  both  the  de- 

9-in.  rims  —  in.;  for  the  10-in.  and  12-in.  rims  —  in.    All  mountable  rim  wheel  and  the  detachable  type  of  wheel  hav- 

demountable  rims  should  be  so  designed  that  at  least  two  ing  the  wire  wheel  form  of  hub  detachability  and  an  im- 

sizes  of  rim  can  be  used  on  each  wheel,  and  it  is  suggested  proved  hub  Unking  device.    Even  with  the  wood  spoke  type 

that  this  interchangeability  shall  apply  as  regards  the  31--  of  wheel,  the  entire  wheel  construction  bar  only  the  wood 
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spider  itself  (which  is  a  very  small  percentaga  of  the  en- 
tire wheel  and  can  be  obtained  from  any  wood  wheel 
maker)  is  entirely  a  metal  and  mechanical  job  as  regards 
manufacture  and  assembling  and  should  be  provided  and 
furnished  by  the  axle  maker.  In  connection  with  the  de- 
tachable wheel  the  same  applies  whether  the  detachable 
wheel  is  wood  spoke,  metal  spoke,  wire,  double  disc  sus- 
pension, single  disc  compression  or  any  other  type  of  wheel. 
Both  the  demountable  rim  wheel  and  the  detachable  wheel 
must  be  standardized  and  so  designed  as  to  interchange 
upon  the  same  axles,  and  no  one  can  do  this  effectively  ex- 
cept the  axle  maker  and  the  designer.  In  any  case  the 
axle  maker  must  supply  all  the  hubs,  hub  fixtures,  rims, 
etc.,  even  if  he  should  sub-contract  for  the  wood  spider  or 
the  wire  spokes,  to  be  provided  for  his  own  hub  and  fix- 
tures. In  the  case  of  the  all  metal  wheel,  its  production 
naturally  goes  with  the  axle  production,  as  the  axle 
makers  have  the  presses  and  all  other  facilities  for  making 
it.  The  result  of  attempting  to  produce  metal  wheels  by  an 
outsider  or  interloper  is  well  illustrated  by  the  condition  of 
the  present  wire  wheel  makers  (8  or  10  in  number),  all 
having  different  standards  involving  ten  different  sets  of 
patterns  and  a  tenfold  expense  for  jigs,  templates,  tooling 
up,  etc.,  which  has  now  completely  swamped  them,  and 
with  the  result  that  several  of  them  are  now  in  the  hands 
of  receivers.  There  is  no  logical  reason  why  a  car  maker 
should  buy  his  axles  in  one  place  and  his  wheels  in  six 
places. ,  The  axle  maker  who  is  in  a  position  to  supply  his 
client  with  the  standardized  axles  and  standardized  wheels 
of  any  type  indifferently  would  pretty  nearly  control  his 
trade  and  get  the  pick  of  the  business,  and  by  no  other 
method  can  a  practical  standardization  be  brought  about. 
Another  important  point  is  that  the  wheel  repairs  and  re- 
placements would  be  handled  through  the  service  stations 
of  the  car  makers,  which  would  be  quite  to  their  ad- 
vantage. 

(34)  Complete  Chassis  Unit. — As  several  of  the  axle 
makers  are  also  frame  makers  and  spring  makers,  it  is 
only  one  more  step  to  provide  the  frame  and  springs  and 
have  a  complete  chassis  unit. 

(35)  It  will  be  seen,  therefore,  that  in  the  hub  and 
axle  standardization  there  are  enough  basic  points  to  be 
covered  to  give  the  S.  A.  E.  sufficient  to  do  without  en- 
croaching on  the  field  of  the  designer. 

W.  J.  P.  Moore. 


Editor,  Automotive  Industries: 

I  have  your  letter  of  April  20,  asking  whether  I  care 
to  comment  on  Mr.  Younger's  letter  on  Hub  Standardiza- 
tion, published  in  your  March  10  issue,  and  on  Mr. 
Moore's  letter  on  the  same  subject  which  you  propose 
to  publish  on  April  28. 

I  have  been  quoted  on  this  subject  a  number  of  times 
in  your  valued  columns,  and  think  my  viewpoint  has 
been  pretty  well  set  forth.  I  have  purposely  refrained 
from  commenting  on  Mr.  Younger's  letter  because  the 
manner  in  which  he  has  mistaken  the  issue  is  quite  sur- 
prising in  view  of  the  fact  that  he  has  been  conversant 
with  the  program  of  the  Hub  Standardization  work 
since  last  June,  and  in  view  of  his  written  and  verbal 
approval  of  the  work  up  to  the  time  it  was  ready  for 
submission  to  the  S.  A.  E.  Standards  Committee. 

It  seems  to  me  that  the  question  is  not  one  of  "engi- 
neering individuality,"  but  one  of  "economics."  When 
an  engineer  or  group  of  engineers  produce  a  design  that 
embodies  the  whole  experience  of  an  industry  is  it  not 
time  to  stop  making  inconsequential  modifications  and 
give  the  trade  and  the  public  the  benefit  of  cost  reduc- 
tion and  better  service?  Why  not  let  the  engineer  turn 
his  attention  to  other  problems  (which  he  will  find  no 
trouble  finding),  and  let  the  manufacturing  department 


have  at  least  a  Chinaman's  chance  at  a  good  long  pro- 
duction run?  That  the  matter  is  one  of  economics  is 
well  borne  out  by  the  letter  written  to  me  on  the  subject 
by  Mr.  George  E.  Roberts,  vice-president  of  the  National 
City  Bank.  This  letter  was  quoted,  I  think,  in  the 
March  17  issue  of  Automotive  Industries. 

The  Scotch  have  a  gloomy  way  of  regarding  the  effi- 
cacy of  remedies  that  are  not  mixed  in  their  own  phar- 
macy, but  I  believe  that  a  working  acquaintance  with 
the  work  that  has  been  accomplished  will  relieve  skep- 
tics of  their  fears.  Hub  and  axle  design  will  not  by 
any  means  become  so  petrified  as  one  might  think — in 
fact,  the  proposed  recommended  practice  only  defines  the 
connecting  assembly  dimensions  between  definite  sets 
of  ball  or  roller  bearings  and  the  hubs  and  spindles 
which  are  to  take  them;  it  also  gives  similar  dimensions 
between  the  hubs  and  the  wheels  that  are  to  be  mounted 
on  these  hubs.  It  has  been  done  by  the  S.  A.  E.  on  so 
many  other  features  that  it  is  not  only  precedent  but 
actually  long-established  custom.  Moreover,  nobody  is 
obliged  to  follow  the  recommended  practice  if,  in  the 
course  of  time,  he  can  design  something  economically 
better. 

Mr.  Moore  seems  to  have  used  Mr.  Younger's  letter 
as  an  excuse  for  presenting  another  matter  entirely.  He 
devotes  twice  as  much  space  to  advocating  standardiza- 
tion for  tires  and  rims  that  he  devotes  to  condemning 
the  same  thing  for  hubs  and  wheels.  Before  discussing 
his  tire  and  rim  suggestions  it  will  be  in  order  to  hear 
what  the  members  of  the  Tire  and  Rim  Division  of  the 
Standards  Committee  have  to  say  on  the  subject.  As 
to  the  first  twelve  paragraphs  of  his  letter:  it  seems 
to  me  that  almost"  every  one  contains  a  statement  that 
is  in  error,  either  due  to  his  lack  of  information  on  what 
has  been  done  by  those  working  on  the  subject  of  recom- 
mended practice  for  hubs>  or  due  to  the  inclusion  of  a 
half  truth,  or  due  to  a  too  general  and  inclusive  scope 
in  expressing  his  views. 

It  should  be  borne  in  mind  that  the  Truck  Division  of 
the  Standards  Committee  proposes  to  submit  through 
the  Standards  Committee  to  the  main  body  of  the  S.  A.  E. 
the  following  (to  apply  to  front  hubs  for  motor  trucks) : 
1.  A  series  of  inch-dimension  roller  bearings  corre- 
sponding to  the  best  practice  of  95  per  cent  of  the  truck 
production  to-day. 

2.  A  series  of  ball  bearings  which  was  advocated  by 
all  the  prominent  manufacturers  of  ball  bearings,  and 
which  has  the  approval  of  the  only  large  truck  manufac- 
turer using  ball  bearings. 

3.  A  series  of  millimeter-dimension  roller  bearings 
that  will  interchange  in  the  same  hubs  as  the  ball 
bearings. 

4.  Definite  spacing  between  the  inner  and  outer 
bearings. 

5.  Definite  machine  dimensions  on  the  spindles  and 
in  the  hubs  for  the  fits  of  the  bearings. 

6.  Definite  location  and  size  of  hub  flanges. 

7.  Definite  location  and  size  of  hub  bolts. 

8.  Definite  outside  diameter  of  hub  to  fit  wheel  bore. 

9.  Definite  thickness  and  number  of  wood  wheel 
spokes. 

10.  Definite  relation  between  center  line  of  tire,  spoke 
and  shoulder  for  the  inner  bearing. 

"If  this  be  treason  (or  suppression  of  initiative)  make 
the  most  of  it." 

The  program  and  its  details  have  been  approved  by 

1.  All  prominent  makers  of  roller  bearings. 

2.  All  prominent  makers  of  ball  bearings. 

3.  All  prominent  makers  of  wood  wheels. 

4.  All  prominent  makers  of  steel  wheels. 

5.  Clark.  Russell,  Sheldon,  Timken,  Torbensen  and 
Vulcan  axle  companies. 
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6.  G.  M.  C,  Mack,  Packard,  Pierce,  White  and  a  large 
number  of  builders  of  assembled  trucks. 

7.  The  Truck  Division  of  the  S.  A.  E.  Standards  Com- 
mittee. 

I  have  lived  with  this  proposition  for  thirteen  solid 
months  and  have  yet  to  hear  one  valid  argument  against  it. 
The  advantages  of  the  work  are  so  manifest  that  the  ten- 


dency on  the  part  of  those  favoring  it  is  to  assume  that 
there  will  be  little  or  no  opposition — hence  the  small  vote 
at  the  January  meeting  of  the  S.  A.  E.  Standards  Commit- 
tee. If  all  those  who  are  in  favor  of  it  turn  out  and  vote 
for  it  at  the  West  Baden  meeting  on  May  24  the  majority 
will  be  quite  impressive. 

C.  T.  Myers. 


Bignan  Cars  Entered  in  Corsican  Race 


THE  special  four-passenger  Bignan  sport  ears  to 
be  driven  by  Albert  Guyot  and  M.  Nougue  in 
the  3-liter  race  around  the  mountainous  island  of 
Corsica  have  shown  a  road  speed  of  90  miles  an  hour. 
This  race  is  limited  to  183  cu.  in.  sporting  type  cars  car- 
rying windshield,  fenders,  four  seats  of  stipulated  mini- 
mum dimensions  and  having  a  certain  minimum  distance 
between  the  steering  wheel  and  the  tangent  of  the  rear 
wheels.  Under  such  rules  the  competitors  naturally 
employed  a  purely  racing  type  engine  and  as  it  was  not 
possible  to  diminish  body  width,  total  height  was  kept 
as  low  as  possible. 

The  Bignan-Sports  have  four  3.42  x  4.85  in.  cylinders 
in  a  single  casting.  A  three-bearing  crankshaft  is  em- 
ployed, with  only  a  very  light  external  flywheel,  suffi- 
cient for  the  cone  clutch.  There  are  circular  discs  on 
the  shaft  of  1.18  and  0.87  in.  face  width.  Four  valves 
per  cylinder  are  employed,  the  weight  of  these  being 
0.28  lb.  for  the  exhaust  and  0.247  lb.  for  the  intake.  A 
single  camshaft  operates  the  16  valves,  and  is  driven  by 
an  inclosed  vertical  shaft  and  bevel  gearing.  Lubrica- 
tion is  forced,  with  a  dry  pump.  Delco  dual  ignition  is 
employed,  the  plugs  being  mounted  horizontally  on  oppo- 
site sides  of  the  cylinder.  The  output  of  the  engine  is 
90  hp.  at  3,200  r.p.m.  and  95  hp.  at  3,400  r.p.m.  The  car 
has  been  built  to  the  designs  of  M.  Causan,  an  expert  in 
high-efficiency  engines. 

Standard  Bignan  practice  has  been  followed  in  the 
gearbox  and  rear  axle.  Owing  to  the  mountainous  and 
varied  nature  of  the  course,  however,  direct  drive  is  on 
third,  and  the  fourth  is  geared  up,  so  as  to  get  a  high 
rate  of  travel  on  a  20-mile  level  straightaway  by  the 
side  of  the  sea.  The  rear  axle  construction  is  a  com- 
bination of  steel  tubes  around  which  an  aluminum  hous- 
ing is  cast,  with  the  whole  of  the  brake  mechanism  in- 
side the  axle  housing.  The  front  axle  and  brake  mech- 
anism is  a  copy  of  Delage  practice.  Front  and  rear 
brakes  are  not  linked  up,  but  have  separate  controls  in 
order  to  give  the  driver  an  opportunity  of  skidding  the 
rear  end  of  the  car  on  the  turns.  The  front  springs  are 
shackled  at  the  front  end  and  have  a  fixed  attachment 
at  the  rear. 


The  wheelbase  is  114  in.,  the  track  49  in.,  the  body 
width  39  in.  and  the  fender  width  8  in.  With  a  road 
clearance  of  7.8  in.  it  has  been  possible  to  keep  the  maxi- 
mum height  of  the  car  as  low  as  40  in. — less  than  the 
overall  width.  The  seats  are  arranged  so  that  the 
shoulders  of  the  driver  and  mechanic  are  flush  with  the 
top  of  the  body.  The  gas  supply  is  carried  in  the  cowl, 
with  a  reserve  supply  back  of  the  driver's  seat,  this  be- 
ing adopted  in  order  to  get  a  good  weight  distribution. 
No  passengers  are  carried  in  the  race,  their  equivalent 
weight  being  made  up,  however,  by  ballast.  This  makes 
it  possible  to  carry  the  spare  wheels  inside  the  body 
and  thus  reduce  head  resistance.  With  an  all-aluminum 
body  construction  and  the  use  of  light  materials  through- 
out, it  has  been  possible  to  get  weight  down  to  1750  lb., 
with  full  road  equipment. 


THE  Society  of  Motor  Manufacturers  and  Traders 
(Great  Britain)  has  voted  a  substantial  sum  for  a 
period  of  years  to  the  Institution  of  Automobile  Engi- 
neers, subject  to  a  stipulation  as  to  representation  that  is 
likely  to  be  accorded,  so  that  it  is  anticipated  the  arrange- 
ment will  very  shortly  become  definite.  The  Institution 
some  time  since  placed  before  the  Society  a  proposed  ex- 
tended programme  of  work,  together  with  particulars  of 
the  financial  position,  and  the  matter  has  received  care- 
ful consideration  at  a  number  of  meetings.  The  Council 
of  the  Society  agreed  that  the  proposed  work  in  question 
would  be  of  value  to  the  industry  generally,  and  that  the 
institution  should  be  assisted  accordingly. 


The   four-cylinder  3.42   x   4.85-in.    Bignan    sport    model 

I  '<>,  ■'tin  ,i    III  i  ,'r-lilrr    Kite 


AN  ignition  system  capable  of  higher  current  economy 
than  the  ordinary  closed-circuit  battery  ignition  sys- 
tem, has  been  recently  invented.  The  feature  of  the  system 
is  a  control  cam  which  determines  the  length  of  time  dur- 
ing which  the  primary  circuit  remains  closed. 

In  the  ordinary  closed-circuit  battery  system  the  breaker 
cam  must  be  designed  to  keep  the  circuit  closed  at  high 
speed  a  sufficient  length  of  time  to  permit  of  the  proper 
loading  up  of  the  coil,  and  at  low  engine  speed  the  primary 
then  remains  closed  for  a  much  longer  time  than  necessary 
which  results  in  waste  of  electrical  energy.  In  the  new 
system  the  regular  breaker  cam  and  the 
control  cam  are  located  side  by  side 
on  the  breaker  shaft.  The  angular 
position  of  the  breaker  cam  relative  to 
the  shaft  is  controlled  by  a  centrifugal 
governor  for  the  purpose  of  automatic 
spark  timing.  In  the  same  way  the  an- 
gular position  of  the  control  cam  is  con- 
trolled by  the  governor.  The  two  cams' 
are  both  under  the  breaker  lever,  and 
the  effect  of  the  angular  displacement 
of  the  control  cam  is  to  widen  the  nose 
of  the  compound  cam  at  low  speed  and 
thus  keep  the  circuit  open  for^  longer 
time  than  it  would  otherwise  remain 
open.  The  system  is  designed  by 
Ralph  B.  Macnish. 


itered  in 
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Maintaining  Continuity  Throughout 
Roller  Bearing  Manufacture 

The  methods  used  to  produce  roller  bearings  in  a  large  plant  are  de- 
scribed in  this  article.  The  company  discussed  operates  its  own  steel 
plant  and  conducts  the  manufacturing  process  from  the  raw  material  to 
finished  product.     Interesting  taper  gaging  machine  used. 

By  J.  Edward  Schipper 


QUANTITY  production  of  a  precision  product  al- 
ways awakens  speculation  concerning  the  meth- 
.  ods  employed  to  maintain  accuracy  and  at  the 
same  time  secure  large  output.  Exactness  of  dimension 
and  quality  of  material  are  necessary  to  the  highest  de- 
gree in  tapered  roller  bearings.  The  performance  of 
the  part  mounted  on  these  bearings  depends  directly  on 
the  accuracy  and  quality  of  the  bearing  and,  consequent- 
ly, the  requirements  of  the  purchasers  of  bearings  are 
of  the  strictest  character.  At  the  plant  of  The  Timken 
Roller  Bearing  Co.,  in  Canton,  Ohio,  the  care  exercised 
in  the  production  of  a  quality  product  starts  with  the 
manufacture  of  the  steel  which  is  used  as  material  in 
making  these  bearings. 

The  Timken  company  operates  its  own  steel  plant, 
which  is  a  part  of  a  chain  of  operations  which  go  to 
make  up  the  manufacture  of  a  tapered  roller  bearing. 
In  this  plant  125  tons  of  steel  are  produced  each  day  ex- 
clusively for  bearing  manufacture.  A  large  percentage 
of  the  steel  manufactured  is  .15  to  .20  carbon.  This  steel 
is  manufactured  from  selected  scrap  in  a  battery  of  four 
Heroult  electric  furnaces.  The  total  capacity  of  the 
four  furnaces  is  slightly  more  than  150  tons  per  day. 
The  steel  produced  is  straight  carbon,  as  indicated,  while 
some  chrome  alloy  electric  steel  is  also  made. 

The  molten  steel  from  the  electric  furnaces  is  poured 
into  ingot  moulds  and  after  having  cooled  into  ingot 
form  is  transported  to  a  manipulator.  This  is  a  com- 
bined hydraulic  press  and  electric  manipulator  where 
the  ingots  are  pressed  into  bloom  under  a  pressure  of 
approximately  5  tons  per  sq.  in.  The  hydraulic  press 
exerts  the  pressure  on  the  ingot,  while  the  electric 
manipulator  twists  and  turns  the  ingots  about  in  exactly 
the  same  way  as  human  hands  would  do  in  order  to 
bring  the  pressure  of  the  hydraulic  press  to  the  proper 
point  in  transforming  the  ingot  into  a  bloom. 

After  the  bloom  has  been  formed  it  is  transported  to 
the  rolling  mills  where  a  22-in.  three-stand  rolling  mill 
and  tilting  tallies  convert  it  into  rounds  and  squares 
with  a  size  range  of  from  2  in.  to  6'^  in.  These  are  the 
raw  stock  from  which  the  bearings  are  manufactured  and 
are  the  forms  which  would  he  purchased  if  the  Timken 
company  did  not  make  its  own  steel. 

The  first  step  in  the  actual  manufacture  of  the  bear- 
ings is  to  transform  some  of  the  bars  into  seamless  steel 
tubes  of  a  wide  range  of  sizes  to  furnish  raw  stock  for 
the  cup  and  cone  members  of  the  bearing  assembly.  To 
do  this  the  seamless  steel  tube  is  placed  in  the  piercing 
mill,  winch  takes  the  bar  heated  to  a  plastic  condition 
and  rolls  it  into  tubular  form  on  a  specially  formed  de 
vice  which  converts  the  bar  into  a  rough,  unfinished  piece 


of  tubing.  Another  machine  transforms  this  rough  tubing 
into  tubing  of  accurate  size.  The  particular  machine  for 
the  sizing  of  the  tube  is  known  as  a  reducing  mill  and  af- 
ter the  tubing  leaves  this  machine,  it  has  been  rolled  ac- 
curately to  size  and  shape  externally  as  well  as  inter- 
nally. The  tubes  are  then  cold  drawn.  As  a  final  step 
in  the  manufacture  of  the  seamless  tubing,  a  straight- 
ening machine  is  employed.  This  takes  out  any  bends  or 
kinks  which  may  exist  in  the  tube.  The  tubes  are  then 
ready  to  pass  on  to  the  actual  manufacturing  operations 
as  finished  raw  stock.  They  are  handled  in  the  automatic 
machinery  from  which  the  bearing  parts  are  made. 

The  Timken  Tapered  Roller  Bearing  consists  of  four 
principal  parts.  These  are  the  cup  or  outer  race,  the 
cone  or  inner  race,  the  rolls  and  the  cage  which  acts  as 
a  roll  retainer.  For  making  the  cup  and  cone,  seam- 
less tubing,  manufactured  as  described,  is  used  for  the 
raw  stock.  For  the  manufacture  of  the  rolls,  bar  stock 
is  employed,  made  in  the  company's  own  steel  mills  by 
the  methods  described,  except  that  instead  of  being 
rolled  and  pierced  into  tubing,  the  steel  is  rolled  down 
to  round  bar  form.  For  the  manufacture  of  roll,  retainer 
or  cage,  strip  steel  is  used.    This  is  bought  outside. 

The  finished  steel  tubes  are  now  ready  to  go  to  the 
automatic  screw  machine  department  to  be  transformed 
into  cups  and  cones.  The  tubes  are  fed  into  the  auto- 
matic in  the  usual  way  and  the  operation  of  forming  the 
cups  and  cones  is  completed  on  a  single  machine.  This 
same  process  is  true  of  the  roll  manufacture,  except  that 
in  place  of  seamless  steel  tubing  being  used  for  the  raw 
stock,  the  rods  are  employed  in  their  place.  The  reds 
are  fed  into  the  machine  through  the  magazine  end  in 
the  usual  way  and  the  rollers,  which  are  finish-machined, 
are  dropped  into  the  pan  of  the  automatic  completely 
fabricated  except  for  grinding.  These  Gridley  and  Na- 
tional Acme  automatic  machines  comprise  the  bulk  of 
the  machining  department  at  the  Timken  factory.  In  the 
automatic  screw  machine  processes  where  the  rods  are 
fabricated  into  a  variety  of  sizes  of  rolls,  the  machining 
tolerances  are  not  in  excess  of  .003  of  an  inch.  The 
tolerances  on  the  cups  and  cones  are  .004  of  an  inch. 

After  the  machining  processes  are  complete  and  the 
parts  have  been  gauged  to  size  to  find  that  they  are 
within  the  limitations  of  the  tolerances  given,  the  prod- 
ucts are  placed  in  carburizing  furnaces  where  the  rolls, 
cups  and  cones  remain  from  16  to  48  hours,  the  time  vary- 
ing in  accordance  with  the  size  of  the  part.  Here  the 
carbon  content  of  the  surface  of  the  steel  is  increased  by 
the  aid  of  bone  meal. "  The  small  parts  are  placed  in 
rotary  retort  hardening  furnaces  where  they  are  hard- 
ened after  carburization. 
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(1)  One  of  a  battery  of  four  modern  electric  furnaces  with  a  daily  capacity  of  slif/htly  more  than  150  tons.  (2)  Pouring 
■  ■■:,■■■■  '•■/  into  ,„,,,,/  moulds  ,„  the  Timhen  steel  will.  (  ?, ,  1 1  ,,,1  ran  I  ir  press  ami  electric  manipulator  where  inuots  are 
pressed  into  blooms.  (4)  Twenty-two  inch,  three  stand  rolling  mill  and  tilting  tables  where  blooms  are  converted  into 
rounds  and  squares  with  a  size  range  of  from  2  in.  to  6%  in.  (5)  Twelve  inch,  three-stand  rolling  mill  where  bars  for  rolls 
are  converted  into  coils  and  small  rods.    (6)    Piercing  mill  where  bars  are  converted  into  seamless  tubes. 
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there  pierced  seamless  tubes  are  automatically   finished.     (8)    Straightening   machine   where   finished 

traii/lttened.    (9)   Bulldozer  for  fabrication  of  formed  seamless  tubes.    (10)  Part  of  the  screw  machine 

nibes'are  fabricated  on  automatic  screw  machines  into  "green"  cups  and  cones.    (11)  Four  spindle  roller 

fuhrictihit,/   much  nies   where   rods  tire  fabricated  al    high   speed    into   <•    rarictij    a)   si   cs   o)    rolls   held   to    much  tiling    tolerances 

not  in  excess  of  .003  of  an  inch.    (12)  Another  view  of  the  screw  machine  department  where  large  cups  and  cones  made 

from  forgings  are  machined  on  automatic  screw  machines. 


(7)  Reducing  mill 
seamless  tubes  are 
department  win  re  tul 
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(181  Gaging  m  the  "green."  Size  gaging  machine  where  cups  and  cones  in  the  "green"  are  held  to  tolerances  not  to  exceed 
.004 of  an  inch.  (14)  Battery  of  carburizing  furnaces.  (15)  Rotary  retort  hardening  furnace  where  small  pieces  an  hard- 
ened after  carburization.  (161  Automatically  fed  roll  grinders  where  rolls  arc  groundto  tolerances  of  .0005  of  an  inch. 
(17)  Internal  cup  grinder  "here  cups  are  ground  to  tolerances  not  exceeding  .001  of  an  inch.  (18)  Taper  gaging  ma- 
chines where  rolls  are  gaged  electrically.    All  rolls  not  of  exact  taper  are  automatically  rejected. 
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(19)  Part  of  the  finished  cap  inspection  department  where  cups  are  micrometrically  gaged  to  a  tolerance  of  .001  of  an  inch. 

(20)  Part  of  the  assembling  department  where  parts  which  have  passed  the  series  of  rigid  inspections  are  finally  assembled 
into  complete  bearings.  (21)One  of  the  stamping  operations  in  the  construction  of  the  one-piece  annealed  cage  or  roll 
retainer.  (22)  Closing-in  machine  where  the  roll  retainer  or  the  cage  of  Timken  bearings  is  formed  to  keep  the  roll  in 

direct  alignment. 


After  the  case  hardening  process  is  finished,  the  parts 
are  ground  to  finished  size.  The  cups  are  ground  on  in- 
ternal cup  grinders  and  the  rolls  on  the  same  make  of 
grinder  supplied  with  automatic  feed.  The  tolerances 
on  the  grinding  operations  are  .001  of  an  inch  on  the 
cups  and  .0005  of  an  inch  on  the  rolls. 

One  of  the  most  interesting  machines  in  the  entire 
process  of  manufacture  is  the  automatic  taper  gauging 
machine  where  the  rolls  are  gauged  electrically.  All  of 
the  rolls  not  of  the  exact  taper  are  automatically  rejected 
by  this  machine  and  scrapped.  The  machine  operates  in 
such  a  way  that  unless  the  proper  taper  exists  on  the 
roll,  the  machine  opens  a  by-pass  which  permits  the 
roller  to  escape  into  a  rejection  chute,  which  drops  the 
rejected  rollers  into  a  pan.  The  cups  are  inspected  by 
hand,  being  gauged  with  micrometers  to  a  tolerance  of 
.001  of  an  inch  after  they  are  ground. 

The  manufacture  of  the  cage  or  roller  retainer  con- 
sists of  a  number  of  press  operations.  The  strip  is  first 
blanked  to  a  modified  cup  shape.  The  next  press  has 
a  die  which  sizes  the  interior  surface  of  the  cup  and 
completes  the  forming.  The  next  machine  trims  the  out- 
side of  the  cup,  after  which  it  is  annealed  and  the  flange 
left  on  the  outer  rim  of  the  cup  is  drawn  in.  The  bot- 
tom is  then  punched  out  of  the  cup,  after  which  it  is 
again  annealed.  The  cup  is  then  tapered  and  on  the 
following  machine  perforated,  and  then  winged.  The 
winging  operation  consists  of  turning  in  the  edges  left 


on  perforating  to  form  the  roll  retainers.  The  cage  is 
then  spread  and  is  ready  for  assembly. 

The  assembly  of  the  roller  bearings  is  a  very  simple 
proposition,  the  rollers  being  slipped  into  the  cage  or 
roller  retainer  and  assembled  in  the  cup  and  cone  by 
hand.  This  work  is  largely  taken  care  of  by  girls  at 
this  Canton  factory.  After  the  bearings  are  assembled 
they  are  inspected  to  see  that  all  rolls  revolve  freely 
and  that  they  function  in  the  proper  manner. 

This  routine  method  of  manufacture  is  followed  for 
practically  all  of  the  products  of  the  company.  A  few 
of  the  very  large  size  bearings  have  cups  and  cones  made 
from  forgings,  and  in  the  case  of  the  very  large  bear- 
ings, the  bigger  cups  and  cones  are  formed  hot  in  a  spe- 
cial upsetting  machine.  Outside  of  this,  the  small  and 
large  bearings  follow  along  about  the  same  routine 
process  of  manufacture,  the  making  of  the  bearings  be- 
ing distinguished  by  the  comparatively  small  number 
of  operations  necessary  for  manufacture. 

In  the  assembly  work  the  rolls  used  on  each  bearing 
are  selected  by  size  so  that  even  though  they  are  held  to 
close  limits,  the  variation  in  the  size  of  the  rolls  is  not 
as  great  as  the  diametric  tolerance  limit.  This  is  done 
by  graduating  the  rolls  with  an  electrical  selecting  ma- 
chine which  permits  of  selection  by  grading  the  rolls  in 
very  minute  steps  or  stages.  The  rolls  are  carried 
around  on  a  machine  which,  by  a  set  of  electrical  con- 
tacts ingeniously  devised,  is  so  arranged  that  each  roll 
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drops  into  a  bin  with  its  fellows  of  corresponding  size. 
Thus,  when  a  bearing  is  made  up,  rolls  which  have 
dropped  into  the  same  bin  are  selected,  giving  no  chance 
for  variation  in  the  uniformity  of  bearing  surface  around 
the  periphery  of  the  bearing. 

The  interesting  feature  in  the  manufacture  of  this 
product  is  that  in  spite  of  the  accuracy  which  must  be 
maintained  and  the  necessity  for  absolute  uniformity 
and  interchangeability,  the  machinery  used  is  of  the 
highest  possible  production  capacity.  The  three  most 
important  parts  of  the  bearing,  the  cup,  the  cone  and  the 
roll,  are  manufactured  almost  entirely  on  automatic 
machinery  and  finished  by  grinding. 

The  grinding  operations  have  been  worked  out  on  a 
production  basis  so  that  the  time  required  for  chucking 
the  pieces  is  reduced  to  a  minimum.  The  Timken  plants 
in  America  and  Europe  produce  100,000  bearings  per  day 
when  running  at  normal  capacity.  When  it  is  considered 
that  this  number  of  bearings  is  produced  uniformly  with 
a  smooth  flow  from  raw  material  through  the  process 
of  steel  manufacture,  then  the  manufacture  of  seamless 
tubing,  and  finally  to  the  manufacture  of  the  finished 
bearing,  it  can  be  seen  that  an  efficient  production  lay- 
out is  required. 

The  reason,  of  course,  is  automatic  machinery.  As  a 
matter  of  fact,  the  space  required  for  the  actual  manu- 
facture of  the  bearing  is  small  compared  to  that  required 


for  the  manufacture  of  steel  and  for  the  assembly  and 
testing  work.  The  actual  fabricating  operations  are  so 
concentrated  by  the  use  of  the  automatics  that  outside 
of  a  bolt  and  nut  factory  it  would  be  practically  impos- 
sible to  picture  any  producing  organization  which  is  so 
highly  concentrated  as  that  of  this  bearing  manufacture. 

By  manufacturing  its  own  steel,  this  company  is  en- 
abled to  keep  its  product  uniform,  which  would  be  diffi- 
cult were  the  steel  purchased  outside,  where  the  run  of 
material  for  the  Timken  company  would  only  be  one  of 
many  other  runs.  It  would  necessitate  a  contact  with 
the  source  of  supply  which  would  be  inconvenient  to 
maintain  and  probably  unsatisfactory.  On  the  other 
hand,  the  steels  utilized  in  the  manufacture  of  the  bear- 
ings are  of  standard  specifications,  so  that  if  labor  trou- 
ble or  any  other  disturbing  cause  arose  in  the  steel 
plant  of  the  Timken  company,  it  would  be  possible  to  pur- 
chase the  standard  steel  elsewhere. 

In  very  few  industries  is  it  possible  to  go  back  so  far 
to  the  elementary  material.  Manufacture  of  the  bearing 
really  starts  at  the  pile  of  steel  scrap  in  the  Timken 
yard.  This  steel  scrap  is  stored  outdoors  and  indoors 
for  summer  and  winter  consumption  It  is  properly 
blended  with  the  necessary  fluxes  and  ferroalloys  in  the 
company's  own  plant,  thereby  putting  the  quality  of  the 
bearing  directly  under  supervision  at  the  inception  of 
manufacture. 


Continuous  Motion  Enameling  Equipment 


THREE  installations  have  recently  been  completed  for 
the  baking  of  enamel  on  automobile  fenders,  hoods, 
etc,  at  the  Cadillac  Motor  Car  Co.,  Detroit;  the  Packard 
Motor  Car  Co.,  Detroit,  and  the  Buick  Motor  Car  Co.,  St. 
Louis. 

The  ovens  at  the  Cadillac  and  Buick  plants  are  of  the 
continuous  conveyor  type,  the  work  being  hung  on  an  over- 
head moving  conveyor  which  automatically  carries  the 
parts  down  into  the  dip  tank  of  enamel,  up  the  drain  board, 


into  and  through  three  ovens,  progressively  for  three  coat 
baking,  without  removing  the  work  from  the  conveyor. 
Electric  heaters  of  2000  kw.  capacity  are  installed  in  the 
Cadillac  ovens  and  of  1680  kw.  in  the  Buick  ovens.  These 
ovens  are  maintained  at  450  deg.  Fahr.  by  means  of  auto- 
matic temperature  control  equipment. 

The  Packard  Motor  Car  Co.  placed  one  of  the  largest 
orders  during  the  year  for  heating  equipment.  This  is  in 
connection  with  the  new  six  cylinder  car,  and  consisted  of 
22  semi-continuous  conveyor  oven 
equipments,  having  a  capacity  of  3120 
kw.  The  temperature  of  each  oven  is 
automatically  controlled.  The  Pack- 
ard Co.  previously  had  some  12  or  15 
electrically  heated  ovens  in  operation. 
Electrical  equipment  was  manufac- 
tured by  Westinghouse  Electric  & 
Mfg.  Co. 


General  view  of  continuous 
Car  Co.  plant 


Noti   thi  dip  tank  in  thi   fori  ground 


it  Cadillac  Moti 


Heat  Treatment  of  Valve 
Steel 

THE  proper  heat-treatment  for  the 
valves  of  internal-combustion 
engines  is  given  in  an  English  house 
organ  as  follows:  3l/o  per  cent  nickel 
steel  should  be  normalized  at  830  850 
deg.  Cent.  No  further  treatment  is 
necessary.  25  per  cent  nickel  steel 
should  be  normalized  at  880/900  deg. 
Cent.  No  further  treatment  is  neces- 
sary. 13/18  per  cent  tungsten  valves 
should  be  heated  to  950  deg.  Cent,  and 
cooled  in  still  air,  then  reheated  to  800 
deg.  Cent,  and  cooled  in  still  air  before 
machining.  13  per  cenl  chromium 
valves  should  be  heated  to  900  deg. 
Cent,  and  cooled  in  oil,  then  reheated 
to  700  deg.  Cent,  and  cooled  in  still 
air  before  machining. 
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Tide  in  Export  Trade  Is  Turning 

Stocks  of  automobiles  in  foreign  trade  centers  are  being  liquidated  and 
by  the  time  the  buying  season  south  of  equator  opens  there  should  be 
a  steady  flow  of  orders.  Time  element  very  different  from  that  in  do- 
mestic field  and  positive  business  should  come  shortly. 

By  George  E.  Quisenberry* 


INDICATIONS  accumulate  that  the  export  market  for 
automotive  equipment  is  again  on  the  upgrade  and 
that,  despite  the  gravity  of  conditions  affecting 
many  other  commercial  lines,  the  liquidation  of  the  sur- 
plus stocks  of  passenger  cars,  trucks  and  tractors  in 
some  of  the  larger  foreign  centers  is  progressing  favor- 
ably. Manufacturers  and  foreign  dealers  are  working 
more  closely  together  than  ever  before  in  an  effort  to 
clear  the  market  of  these  holdover  goods  and,  as  one 
export  manager  recently  said,  makers  and  sellers  are 
beginning  to  get  really  acquainted  with  each  other.  The 
ultimate  benefits  to  be  derived  from  this  can  easily  be 
imagined,  and  it  is  to  be  hoped  that  the  exporters  of 
this  country  will  do  everything  possible  to  hold  the  busi- 
ness friendships  they  have  made  during  the  last  few 
years. 

The  export  market  has  not  picked  up  to  the  same 
extent  that  has  the  domestic  retail  trade.  It  was  to  be 
expected  that  it  would  be  several  months  behind  the  home 
market,  but  there  is  everywhere  apparent  the  feeling 
that  the  tide  has  turned  and  that  coming  months  will  see 
a  gradual  but  certain  revival  in  the  foreign  sales  of 
practically  all  automotive  lines.  One  large  New  York 
exporter,  naming  the  numerous  countries  in  which  his 
lines  are  being  pushed,  reported  that  the  low  points  of 
retail  sales  had  been  January  in  certain  districts,  Feb- 
ruary in  others  and  March  in  the  remaining  divisions. 
In  each  there  has  been  a  gradual  quickening  in  retail 
sales  of  the  foreign  dealers  since  the  low  point,  and, 
while  few  shipments  of  new  stocks  have  yet  gone  for- 
ward to  any  of  these  sections,  inquiries  were  being  re- 
ceived and  other  evidences  pointed  the  necessity  of  addi- 
tional shipments  shortly. 

A  second  manufacturer,  whose  line  has  been  very 
thoroughly  and  carefully  handled  in  the  foreign  market, 
declared  that  his  overseas  shipments  in  March  were  25 
per  cent  of  normal  and  that  he  expected  them  to  be  50 
per  cent  within  60  days  of  that  time.  Another  exporter 
summed  up  the  same  condition  by  reporting  a  "much 
more  favorable  tone";  this  is  borne  out  by  reports  re- 
ceived from  several  foreign  centers  which  spoke  of  a 
trade  revival  that  seemed  certain  in  the  middle  months 
of  this  year. 

Far-Flung  Field 

The  foreign  manager  has  his  field  so  far  removed  and 
covering  such  great  stretches  of  territory  that  it  is  diffi- 
cult for  him  to  keep  in  close  and  immediate  touch  with 
his  overseas  connections.  He  does  not,  like  his  sales 
brother  in  the  domestic  field,  have  the  unlimited  services 
of  night  messages  and  special  delivery  letters,  with 
voluminous  reports  from  business  publications  and  offi- 
cial or  semi-official  organizations  to  keep  him  constantly 


•Managing  Editor  /•:/  Automovti  Americano. 


informed  on  the  course  of  business  in  the  districts  where 
he  disposes  of  his  wares. 

The  export  manager,  taking  full  advantage  of  every 
available  agency,  must  develop  a  sense  of  feeling  or 
ability  to  interpret  conditions  in  countries  many  days 
or  weeks  distant  by  steamer  and  mail.  This  ability  to 
sense  the  markets  is  one  of  the  chief  qualifications  of 
the  good  export  manager  and,  without  it,  he  is  liable  to 
find  himself  lost. 

In  New  York,  at  least,  it  may  be  said  that  the  exporters 
are  "sensing  an  increased  business."  Certain  countries, 
they  know,  have  not  yet  passed  through  the  business 
valley  from  which  North  America  seems  now  to  be  as- 
cending. But  other  countries  have  done  so  and  are  defi- 
nitely on  the  upward  trail  again.  Here  and  there  may 
be  found  cities  and  even  countries  which  have  scarcely 
felt  the  depression,  and  these  places,  with  those  coun- 
tries which  have  gotten  past  the  bottom,  are  being 
"sensed"  as  offering  positive  business  within  the  next 
few  months. 

The  writer  has  recently  talked  with  an  American  ex- 
porter who  has  just  returned  from  a  two-year  trip  in  the 
foreign  field.  Thoroughly  familiar  with  the  district  in 
which  he  traveled,  this  man  was  quite  positive  that 
extensive  buying  should  be  expected  within  the  next 
two  or  three  months.  The  reason  for  his  expectation 
was  that  this  particular  territory  is  south  of  the  equator 
and,  consequently,  enters  its  sales  season  in  September 
and  October.  Last  year  and  the  year  before  the  market 
was  not  well  supplied  at  that  time,  orders  had  not  been 
placed  early  enough,  production  and  shipments  were 
delayed  and  many  dealers  had  scant  stocks  at  the  time 
when  the  real  buying  season  got  under  way. 

Time  to  Get  Busy 

This  condition  should  not  be  repeated  another  year, 
the  exporter  declared.  Manufacturers  should  begin  now 
to  go  after  this  business,  remembering  that  foreign 
transactions  cannot  be  carried  out  in  the  few  days  that 
might  suffice  at  home.  If  you  would  have  good  business 
in  September  and  October,  he  said,  prepare  for  it  in 
March,  April  and  May  and  be  ready  to  make  shipments 
in  July  and  August,  if  not  in  June. 

As  a  concrete  example  of  this  assertion  the  National 
Cattle  Show  of  the  Sociedad  Rural  Argentina  will  be 
held  in  Buenos  Aires  the  first  two  weeks  of  September. 
It  is  to  be  presumed  that  every  American  exporter  who 
sells  to  the  River  Platte  territory  will  endeavor  this  year 
to  exhibit  his  goods  at  that  show.  Undoubtedly  it  is 
the  most  important  showing  in  all  of  South  America, 
drawing  hundreds  of  thousands  of  visitors  from  Argen- 
tina, Uruguay,  Chile  and  other  nearby  countries,  tran- 
scending in  importance,  from  an  automotive  standpoint, 
even  the  annual  motor  car  show  of  the  Automovil  Club 
Argentino,  which  is  held  a  few  weeks  later.     And,  be- 
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cause  of  the  general  conditions  of  business  and  trade, 
as  well  as  the  lessons  learned  domestically  from  the 
shows  held  at  home  this  spring,  there  is  every  reason 
to  believe  that  few  exporters  will  pass  up  the  Argentine 
cattle  show  this  year.  It  must  be  used  in  an  attempt  to 
restore  retail  buying  to  a  satisfactory  level. 

So,  the  manufacturer  or  exporter  has  learned  of  this 
show  in  late  April  or  early  May.  He  wishes  to  "find  out 
about  space,  about  the  arrangements  for  the  exhibit,  and 
he  must  take  up  these  points  with  his  distributor  or 
other  connections  in  Buenos  Aires.  He  writes  to  Argen- 
tina the  first  week  in  May  and  the  letter  reaches  its 
destination  three  weeks  later,  about  the  first  of  June. 
Let  us  suppose  that  the  letter  is  answered  immediately, 
although  it  would  be  rather  doubtful  if  such  quick  ser- 
vice could  be  accorded.  The  reply  requires  three  weeks 
more,  and  the  month  of  June  has  practically  passed  away 
before  it  is  received  in  the  exporter's  office  here  in  the 
United  States. 

Consider  the  Time 

Possessed  with  the  detailed  information  required  and 
having  come  to  an  agreement  with  his  Buenos  Aires 
connection,  the  exporter  then  must  prepare  for  the  ex- 
hibition, which  starts  two  months  later.  Perhaps  a  new 
model  or  a  special  design  must  be  shipped,  as  undoubt- 
edly will  be  the  case  with  many  makers  this  year.  The 
factory  is  asked  to  rush  the  order  through,  and  the  car 
is  crated,  shipped  and  arrives  at  New  York  in  the  latter 
part  of  July.  Then  it  is  rushed  to  a  boat  and  sent  on 
its  way  by  August  1,  reaching  Buenos  Aires  just  in  time 
to  get  through  the  customs  house,  be  uncrated  and  set 
up  before  the  exhibition  opens.  Four  months  have 
passed,  and  it  is  doubtful  if  all  the  arrangements  could 
have  been  handled  satisfactorily  in  a  shorter  space  of 
time,  not  forgetting  that  the  exporter  can  take  advan- 
tage of  the  cables  to  hasten  his  attempts  to  obtain  in- 
formation. 

Previously  it  has  been  said  in  Automotive  Industries 
that  foreign  trading  is  not  an  impulse  undertaking,  that 
results  cannot  be  expected  over  night  from  the  first 
attempts  to  work  up  an  export  trade.  This  is  even  more 
true  to-day  than  it  was  six  months  ago,  and  the  state- 
ment is  amply  proven  by  the  mistakes  made  by  some 
companies  which  have  attempted  ill-advisedly  to  get  into 
this  lucrative  business.  But  it  does  not  mean  that 
American  manufacturers  should  not  redouble  their 
efforts  in  the  foreign  fields;  the  automotive  development 
of  the  four  corners  of  the  world  has  no  more  than 
started. 

We  shipped  heavily  to  all  countries  during  1919  and 
1920  and,  on  the  face  of  immediate  business  in  sight  or 
in  prospect  for  the  next  two  or  three  months,  it  may 
seem  that  the  trade  of  those  two  years  was  excessive 
and  abnormal.  Perhaps  it  was,  but  the  men  most  closely 
connected  with  the  overseas  markets  believe  that  the 
start  only  has  been  made.  The  great  developing  coun- 
tries, such  as  Latin  America,  Australia,  South  Africa 
and  the  Far  East,  have  no  more  than  begun  the  motoriza- 
tion that  must  come  about  during  the  next  few  years. 
Those  countries  to-day  stand  generally  where  the  United 
States  stood  ten  years  ago  or  even  longer.  Then  we  were 
just  beginning  to  use  the  automobile,  the  motor  truck 
and  the  farm  tractor.  Our  great  development  has  come 
since  that  time.  We  were  then  beginning  to  talk  of  bet- 
ter roads,  and  the  motor  car  was  just  pushing  its  way 
into  the  great  farm  areas. 

Only  the  Beginning 

That  is  the  condition  to-day  throughout  many  coun- 
tries of  the  foreign  field.    The  belief  that  the  automobile 


is  a  luxury  for  use  only  in  the  cities  is  just  being  over- 
come. Our  pioneer  companies — and  any  exporter  can 
count  them  on  the  fingers  of  his  hands — have  done  their 
work  well  and  have  started  what  ultimately  will  mean 
a  much  wider  and  more  universal  use  of  the  essential 
motor  car.  Road  improvement  is  just  getting  under  way 
in  many  localities,  and  the  development  of  the  next  few 
years  in  this  regard  doubtless  will  dwarf  anything  of 
the  past. 

The  present  months  are  no  more  than  a  breathing  spell 
and  already  there  are  numerous  indications  that  the 
immediate  situation  is  about  to  mend.  The  stocks  of 
cars  that  have  been  held  up  in  ports  and  warehouses  are 
being  liquidated,  just  as  they  were  liquidated  in  the  do- 
mestic market.  That  movement  is  progressing  slowly 
but  certainly.  In  certain  cases  manufacturers  have 
made  concessions  or  affected  compromises  with  their 
foreign  dealers  in  an  endeavor  to  wipe  out  the  holdover 
stocks.  Some  companies,  their  sales  policy  not  so  well 
defined,  are  still  faced  with  large  supplies  in  their  over- 
seas markets  and  they  will,  of  course,  bear  the  burden 
for  some  months  to  come.  But  those  which  have  not 
shipped  so  extensively  and  which  have  reached  close  co- 
operation with  their  distributers  are  getting  to  their 
feet  again,  their  comparatively  small  stocks  dwindling 
as  retail  trade  has  revived.  These  companies  have  noth- 
ing to  fear  in  the  future  and  can  look  forward  to  a 
continued  increasing  trade.  Those  which  have  erred 
will  bear  the  consequences. 

Thus  we  have  a  situation  promising  for  those  com- 
panies which  have  not  compromised  themselves  during 
the  last  few  months.  Likewise,  we  have  every  reason 
to  feel  confident  that  the  foreign  trade  of  the  automotive 
industry  of  North  America  will  continue  unabated.  There 
will  be  competition  that  was  lacking  during  the  wild-cat 
days  following  the  armistice,  but  that  will  not  hurt  the 
markets  for  our  products. 

The  exporter  has  for  his  field  of  endeavor  the  entire 
world.  As  he  views  it  to-day  there  are  many  spots  and 
many  localities  under  the  shadow.  Many  others  are 
just  beginning  to  get  into  the  sunlight  again  and  to  feel 
the  beneficent  results  of  the  trade  revival.  The  shadows 
will  not  entirely  disappear  for  many  years,  but  the  whole 
world  will  not  remain  much  longer  under  the  cloud. 


Service  with  the  Car 

SERVICE — the  large  initial  belongs  there — is  the  key- 
note of  foreign  sales,  according  to  E.  G.  Poxson, 
export  sales  manager  for  the  Dort  Motor  Car  Co.,  who 
is,  likely,  more  familiar  with  his  foreign  field  and  sales 
facilities  than  any  other  automotive  export  sales  man- 
ager in  this  country.  Poxson  has  lived  and  worked  with 
his  foreign  representatives.  He  does  not  set  any  of  these 
representatives  up  in  business  until  he  understands  their 
motives  and  until  they  understand  his  methods. 

He  has  spent  much  of  his  time  abroad  since  he  took 
this  job,  and  he  has  seen  hundreds  and  scores  of  Ameri- 
can machines  laid  up  indefinitely  because  there  were  no 
service  parts  in  the  country  where  the  machine  was  sold. 
He  is  quite  happy  to  say  that  this  is  not  the  case  with 
the  Dort  cars.  Service  parts  and  an  understanding  of 
the  mechanism  of  the  car  are  quite  necessary  to  the  sale 
of  Dorts  in  any  part  of  the  world. 

Poxson  is  quite  optimistic  over  the  prospects.  He  says 
that  the  tide  turned  with  him  in  several  countries  early 
in  the  year,  and  he  anticipates  a  very  good  demand  be- 
fore the  year  ends.  Even  at  the  period  when  the  demand 
for  American  cars  was  at  the  lowest,  orders  for  Dorts 
were  coming  across  the  water  because  of  the  service 
idea. 
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Association  for  Purposes  of  Constructive 

Co-operation 

The  automotive  industry  seems  to  have  been  a  target  for  legislative  bodies 
recently.  A  new  branch  of  automotive  manufacturers  has  found  the  pos- 
sible benefits  of  association.  The  Motor  Vehicle  Signal  Manufacturers 
Association  was  formed  to  oppose  something,  but  its  future  holds  possi- 
bilities for  constructive  action. 


THE  prevalence  of  manufacturers'  associations  com- 
posed of  companies  engaged  in  a  similar  line  of 
business  indicates  a  growing  realization  of  the 
interdependence  of  the  units  of  modern  industrial  or- 
ganization. Such  associations,  when  they  comprise  the 
strongest  elements  in  a  particular  trade,  hold  tremen- 
dous potential  power  for  accomplishing  constructive 
purposes.  They  hold  similar  power,  of  course,  for  accom- 
plishing selfish  ends,  but  the  ultimate  business  futility 
as  well  as  the  moral  injustice  of  combining  for  such  en- 
tirely selfish  purposes  is  being  understood  more  fully 
every  year.  The  current  efforts  of  the  Federal  Trade 
Commission  will  probably  tend  to  widen  that  under- 
standing still  further. 

Clyde  Jennings  has  pointed  out  in  recent  articles,  how- 
ever, the  necessity  for  constant  and  intelligent  watchful- 
ness on  the  part  of  manufacturers  as  regards  ill-con- 
ceived and  unhealthy  legislation,  both  national  and  local, 
tending  to  work  injustice  to  both  automotive  manufac- 
turers and  consumers  of  automotive  products.  This 
does  not  mean  lobbying  for  selfish  legislation,  but  mak- 
ing certain  that  the  laws  which  get  on  the  statute  books 
are  intelligently  framed  so  as  to  allow  a  healthy  and  per- 
manent growth  for  all  parts  of  the  industry;  a  growth 
which  will  result  in  the  ultimate  benefit  of  the  consumer 
as  well  as  of  the  manufacturer 

The  manufacturers  of  another  branch  of  the  automo- 
tive industry  banded  together  last  Monday  for  such  con- 
structive purposes  and  will  add  their  efforts  to  those 
already  being  exerted  to  push  constructive  legislation 
and  prevent  narrow  laws  being  passed.  This  new  asso- 
ciation is  to  be  composed  of  the  manufacturers  of  rear- 
end  signals  for  cars  and  trucks,  and  its  name  will  be 
the  Motor  Vehicle  Signal  Manufacturers'  Association. 
The  association  was  formed  directly  as  the  result  of  an 
unfortunate  ordinance  which  was  almost  passed  by  the 
City  of  New  York,  and  indirectly  as  the  result  of  the 
realization  by  a  large  number  of  the  manufacturers  of 
the  potential  benefits  of  co-operative  effort. 

The  ordinance  in  question  is  an  interesting  example 
of  what  may  be  done  by  legislative  bodies  as  much 
through  ignorance  as  through  malice.  The  story  of  its 
origin  and  change  is  of  interest  because  the  same  sort 
of  thing  is  likely  to  occur  in  connection  with  other 
branches  of  the  industry. 

The  ordinance  as  introduced  read  in  this  way: 

"...  In  order  to  avoid  rear  end  collisions  every  mo- 
tor vehicle,  except  motorcycles,  shall,  in  addition  to  the 
red  light,  visible  in  the  reverse  direction,  herein  provided 
for,  be  equipped  with  a  rear  end  traffic  signal  which  shall 
indicate  both  by  day  and  night  that  the  said  motor  vehi- 
cle is  about  to  slow  down.    The  said  light  or  signal  shall 


be  so  operated  from  the  foot  brake  or  clutch  that  the  op- 
eration of  the  foot  brake  or  clutch  shall  result  in  the  light 
or  signal  clearly  showing  that  the  vehicle  is  about  to  slow 
down. 

"No  lamp,  device  or  signal  shall  be  used  unless  the  same 
shall  have  the  written  approval  of  the  commissioner  of 
licenses,  but  no  type  of  lamp,  device  or  signal  shall  be 
approved  by  the  commissioner  which  shall  cost  more  than 
$10  complete." 

When  it  is  recognized  that  a  large  percentage  of  the 
signals  manufactured  operate  electrically,  that  many  of 
them  contain  the  words  "stop,"  "right  turn,"  "left  turn," 
etc.,  instead  of  "slow  down,"  and  that  only  one  signal  on 
the  market  comes  within  the  terms  of  the  ordinance  as 
to  both  price  and  construction  with  the  terms  of  the 
ordinance,  the  unfairness  of  the  situation  becomes 
obvious. 

The  danger  of  the  ordinance  being  passed  came  to 
the  attention  of  one  New  York  signal  manufacturer, 
who  immediately  took  the  matter  up  with  the  alderman 
responsible  for  the  ordinance.  As  soon  as  the  matter 
was  explained  to  the  alderman  he  admitted  the  injus- 
tice of  the  ordinance,  said  that  he  didn't  know  anything 
about  signals,  but  had  seen  one  like  that  described  in 
the  ordinance  and  had  thought  it  was  a  good  one.  He 
offered  to  present  an  amendment  at  the  hearing. 

The  signal  manufacturer  who  had  visited  the  alderman 
got  in  touch  with  a  number  of  fellow  manufacturers 
before  the  hearing.  When  the  hearing  was  held  a  group 
of  signal  manufacturers  attended  and  presented  their 
case,  and  the  ordinance  was  amended  in  such  a  way  as 
to  strike  out  the  limiting  provision  and  allow  the  use 
of  practically  any  signal  now  manufactured. 

Thus  the  necessity  for  such  efforts  as  are  so  ably 
being  put  forth  by  the  association  was  brought  force- 
fully to  the  attention  of  the  signal  manufacturers.  The 
result  was  the  initial  meeting  for  the  formation  of  an 
association,  which  was  held  on  April  25.  At  this  meet- 
ing there  was  a  good  attendance  from  manufacturers 
within  striking  distance  of  New  York,  while  letters  were 
read  from  a  number  of  more  distant  manufacturers  ex- 
pressing their  approval  of  the  association  plan  and 
stating  their  desire  to  co-operate  in  every  way. 

At  this  preliminary  meeting  the  first  steps  for  forming 
the  association  were  taken.  The  name.  Motor  Vehicles 
Signal  Manufacturers'  Association,  was  approved  and  a 
committee  was  appointed  to  draw  up  by-laws  and  to 
make  definite  suggestions  for  future  procedure. 

It  was  the  idea  of  those  present  to  include  in  the 
membership  of  the  association  all  the  signal  manufac- 
turers in  the  country,  and  to  ask  those  associated  with 
the   International  Signal   Manufacturers'  Association,   a 
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Pacific  Coast  organization,  to  associate  themselves  with 
this  new  body,  whose  activities  may  be  expected  to  as- 
sume a  broad  and  constructive  scope. 

The  desire  was  also  expressed  to  bring  this  new  asso- 
ciation into  active  touch  with  the  work  of  the  Motor 
Vehicle  Conference  Committee,  so  that  the  new  organi- 
zation's efforts  might  assist  and  work  in  harmony  with 
those  of  the  other  organizations  affiliated  with  the  Con- 
ference Committee. 

E.  J.  Livingston,  160  Fifth  Ave.,  New  York  City, 
was  appointed  temporary  chairman  of  the  organization 


and  his  office  designated  as  the  temporary  headquarters. 
Another  meeting  of  the  association  will  be  announced 
in  the  near  future.  To  this  meeting  all  signal  manufac- 
turers will  be  invited  to  send  representatives,  that  the 
organization  at  its  very  beginning  may  comprise  the  best 
ideas  of  the  entire  industry.  The  representative  nature 
of  the  attendance  at  the  organization  meeting  and  the 
constructive  ideas  voiced  by  those  present  indicate  that 
the  new  organization  will  be  able  not  only  to  further  its 
own  plans  ably  but  also  to  effectively  assist  the  other 
members  of  the  Motor  Vehicle  Conference  Committee. 


A  Non-Metallic  Gear  Material 


UP  to  a  few  years  ago  practically  all  noiseless  gears 
were  made  from  rawhide  or  hard  fiber.  Both  of 
these  materials  are  unsuitable  for  timing  gears,  because 
they  swell  and  distort  when  immersed  in  oil.  Recently  a 
number  of  non-metallic  materials  have  been  developed 
which  have  sufficiently  high  mechanical  properties  to 
permit  of  their  use  in  toothed  gearing  and  are  non- 
sonorous  and  impervious  to  oil  and  alkalis.  One  of 
these  materials,  known  as  Condensite  Celoron,  contains 
two  basic  elements,  Condensite  (a  phenol-formaldehyde 
condensation  product)  and  fabric.  The  following  par- 
ticulars regarding  the  material  and  its  use  for  camshaft 
gears  have  been  furnished  us  by  the  manufacturers: 

The  material  is  as  strong  as  cast  iron,  is  not  affected 
by  moisture  or  oil,  possesses  a  high  dielectric  strength, 
is  chemically  inert,  insoluble,  infusible  and  resistant 
to  most  acids.  It  can  be  kept  in  storage  indefinitely 
without  deterioration  and  is  not  attacked  by  rodents. 
When  properly  applied  and  lubricated  it  will  often  out- 
last cast  iron  and  brass. 

One  of  its  distinctive  features  is  its  greater  resiliency, 
or,  rather,  its  greater  resistance  to  shock,  as  compared 
with  cast  iron.  Condensite  Celoron  is  self-supporting 
and  generally  neither  bushings  nor  flanges  are  required. 
If  strain  is  severe  the  use  of  end  plates  is  advisable,  but 
teeth  need  not  be  shrouded.  Pinions  made  from  Conden- 
site Celoron  run  successfully  against  gears  of  cast  iron, 
steel,  brass  or  bronze.  The  face  of  the  pinion  should 
always  be  equal  to  or  less  than  that  of  the  mating  gear. 
Condensite  Celoron  pinions  should  never  be  run  with 
gears  having  cast  or  badly  worn  teeth.  In  the  case  of 
timing  gear  trains  with  three  gears,  it  is  customary  to 
make  the  center  one  from  the  fabric  material,  but  often- 
times if  this  gear  requires  a  great  deal  of  machining  or 
has  an  offset  hub,  it  is  better  from  an  economic  stand- 
point to  have  the  two  outside  gears  non-metallic. 

Condensite  Celoron  has  a  tensile  strength  parallel  to 
the  laminations  of  12,000  lb.  per  sq.  in.  and  perpendicu- 
lar to  the  laminations  of  8000  lb.  per  sq.  in.  The  com- 
pressive strength  parallel  to  the  laminations  is  17,000  lb. 
per  sq.  in.  and  perpendicular  to  the  laminations,  35,000 
lb.  The  transverse  strength  is  17,000  lb.  per  sq.  in. 
Other  physical  properties  are:  Brinell  hardness,  30  to 
10;  specific  gravity,  1.4;  weight,  0.05  lb.  per  cu.  in.;  wa- 
ter absorption,  r->  to  3  per  cent  in  24  hours.  Up  to  a 
temperature  of  300  deg.  F.  this  material  shows  no  mate- 
rial change  in  physical  properties. 

Condensite  Celoron  may  be  machined  the  same  as 
metal.  It  cannot  be  molded,  but  when  in  the  uncured 
state  may  be  formed  into  special  shapes.  It  will  take  a 
high  polish.  In  turning,  the  piece  should  be  turned 
to  size  whenever  possible  with  one  cut,  but  when  two 
cuts  are  found  to  be  desirable,  the  finishing  cut  should 
remove  at  least  %  in.,  as  it  is  not  always  possible  to 
turn  a  piece  with  a  uniform  diameter  where  a  lighter 


cut  is  taken.  The  material  should  be  turned  at  a  periph- 
eral speed  25  per  cent  faster  than  cast  iron.  A  coarse 
feed  and  a  wide-nosed  tool  should  be  used.  The  tool 
should  not  be  raked  but  plenty  of  clearance  should  be 
allowed.  No  lubricant  is  necessary.  The  turning  tool  is 
dulled  very  quickly  and  should  be  frequently  sharpened. 

Drills  should  be  run  at  high  speeds,  sizes  %  in.  and 
under,  from  2500  r.p.m.  to  10,000  r.p.m.,  and  larger  sizes 
in  proportion.  A  drill  in  Condensite  Celoron  cuts  smaller 
than  itself  and  if  the  drill  is  properly  ground,  the  hole 
will  be  clean  and  true,  but  about  0.003  in.  undersize.  If 
it  is  necessary  to  have  the  hole  of  the  same  size  as  or  a 
little  larger  than  the  drill,  the  drill  should  be  ground 
slightly  off  center. 

Condensite  Celoron  may  be  sawed  with  either  a  band 
or  circular  saw.  In  milling  it  with  standard  milling 
cutters,  high  speeds  and  coarse  feeds  should  be  used. 
Whenever  possible,  all  material  should  be  removed  in 
one  cut.  The  use  of  a  reamer  is  not  recommended. 
Where  accurate  work  is  necessary,  the  holes  should  be 
drilled  and  then  bored.  The  material  is  manufactured  by 
the  Diamond  State  Fibre  Co. 


Government  Research  in  Road  Construc- 
tion 

(Continued  from  page  906) 
the  rear  of  the  three  and  are  so  located  between   the 
tracks  of  the  forward  wheels.    Each  wheel  is  independent 
of  the  others,  and  its  whole  weight  rests  on  the  road. 

This  wearing  machine  is  constantly  hauled  back  and 
forth  over  the  experimental  road  section  by  means  of  a 
stationary  engine  and  a  steel  cable.  There  is  some  lateral 
play  to  the  wheels  and  the  wearing  surface  is  practi- 
cally 12  in.  wide.  These  tests  are  intended  mainly  to 
determine  the  wear-resisting  qualities  of  different  pav- 
ing materials  used  in  the  cities  where  there  is  still  a 
great  deal  of  heavy  horse  traffic  on  steel  tires.  The 
experimental  road  comprises  48  different  sections,  in- 
cluding 21  of  brick,  19  of  granite  and  8  of  concrete. 
Photographs  of  the  sections  are  taken  at  intervals  and 
phut  us  of  the  same  section  are  mounted  side  by  side, 
to  permit  ready  comparison  of  wear.  Fig.  21  shows  five  of 
the  sections  in  four  different  stages  of  wear. 


WITH  the  increase  in  the  use  of  farm  tractors  th«* 
market  for  large  stationary  farm  engines — en- 
gines of  10,  15  and  20  hp. — has  declined  materially. 
Formerly  silo-filling,  for  instance,  required  an  engine 
of  this  size,  but  now  the  tractor  engine  usually  serves 
the  purpose.  The  market  for  small  farm  engines,  on  the 
other  hand,  is  not  appreciably  affected,  as  the  farmer 
eannol  afford  to  run  the  tractor  half  a  mile  or  more  every 
time  he  wants  to  do  some  corn-shelling  or  run  the  light- 
ing plant. 
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View  the  Labor  Problem  in  Perspective 

Temporary  conditions  may  delude  the  manufacturer  into  thinking  the 
labor  problem  solved.  It  is  not.  In  this  article,  Mr.  Tipper  tells  what 
some  workmen  are  thinking  on  the  subject.  Their  views  indicate  future 
actions  and  conditions.     The  problem  must  be  tackled.    Now  is  the  time. 

By  Harry  Tipper 


A  GROUP  of  manufacturers  were  discussing  business 
conditions  and  grumbling  at  the  difficulty  of  get- 
ting enough  business  to  make   ends   meet. 

During  the  conversation,  which  ranged  all  the  way 
from  the  hopes  centering  in  the  new  government  to  the 
cancellation  of  contracts,  some  one  introduced  the  ques- 
tion of  labor. 

"How  do  you  find  the  labor  situation?" 

"That's  all  right,  there  is  no  trouble  about  labor,  except 
that  we  haven't  enough  work  for  the  men  we  have. 
Everything  else  is  fine.  These  fellows  are  sticking  on 
the  job  now.  They  don't  want  to  lose  the  work  they  have 
with  all  this  unemployment.  They're  getting  down  to 
business  and  cutting  out  all  the  foolishness  we  had  last 
year. 

"No,  I  guess  our  troubles  in  that  direction  are  passed, 
we  don't  expect  to  get  into  the  same  jam  we  had  last 
year.  Any  way,  business  does  not  look  like  a  rush  for  a 
long  time;  meantime  these  fellows  are  learning  that  a 
good  job  is  worth  sticking  to." 

"Did  you  go  on  with  the  conference  system  your  in- 
dustrial relations  man  started  last  year?" 

"No!  We  cut  all  that  stuff  out.  Most  of  it  was 
a  waste  of  time,  any  way.  Talking  about  a  lot  of 
things  that  ought  to  be  decided  in  a  few  minutes. 
Going  over  a  lot  of  trifles.  Why  those  fellows 
spent  all  kinds  of  time  mulling  over  why  this 
man  was  fired,  what  should  be  done  about  light  and 
ventilation  in  the  dark  part  of  the  machine  shop.  I 
got  pretty  sick  of  it;  believe  I  would  have  stopped 
it,  any  way.  When  the  plant  closed  down  I  just 
took  advantage  of  the  situation  to  cut  it  out.  I 
fired  all  the  industrial  relations  department  except 
Jones,  he  was  a  good  man,  so  I  put  him  under  the 
production  manager — he's  wo  king  shop  discipline 
and  method." 

"Well!  I  guess  you're  right.  The  old-fashioned  way 
of  handling  a  shop  was  best.  You  just  told  the  men 
what  to  do  and  they  did  it. 

"All  this  talk  about  the  worker's  point  of  view  is  new 
stuff,  mostly  started  by  the  armchair  theorists  who 
never  ran  a  shop  in  their  lives.  Probably  wouldn't  know 
what  one  looked  like.  What  do  you  expect  on  raw  mate- 
rial prices  next  month?" 

So  the  matter  was  dismissed,  the  advantage  obviously 
with  the  manufacturer  and  the  half-hearted  attempt  at 
new  human  organization  all  disbanded  when  the  em- 
ployer's dominance  has  been  regained. 

This  conversation  occurred  as  I  was  on  my  way  to 
some  of  the  industrial  cities  in  the  Middle  West.  I 
thought  I  would  check  up  and  find  out  what  the  worker 
had  to  say  about  it.  So  I  talked  with  some  of  the  me- 
chanics   I    noticed    outside   the   employment    offices,   some 


of  those  I  found  on  the  cars  coming  home  from  work, 
and  some  of  those  who  did  not  appear  to  be  working,  nor 
looking  for  work  at  the  moment. 

To  these  workers  the  labor  problem  was  not 
solved  at  all;  it  is  never  solved.  It  is  the  big  prob- 
lem of  their  lives.  When  they  have  work  the  families 
eat  and  enjoy  comforts,  when  work  is  scarce  they 
lose  first  the  comforts  and  then  part  of  their  food 
ration.  They  did  not  know  why  work  was  plentiful 
last  year  and  scarce  this  year.  They  did  not  know 
how  long  the  present  job  would  last,  or  if  they 
would  get  a  job. 

Some  of  them  were  so  foolish  as  to  believe  that  the 
manufacturer  was  responsible,  in  a  way,  for  the  scarcity 
and  many  of  them  were  frankly  suspicious  of  the  Capi- 
talist class,  figuring  that  they  got  all  the  best  of  it  all 
the  time. 

The  more  belligerent  men  were  thinking  of  the  time 
when  they  could  seize  the  advantage  once  more,  the  less 
belligerent  were  afraid  and  deeply  afraid  of  the  imme- 
diate future  in  the  matter  of  eating  and  sleeping.  One 
or  two  believed  thoroughly  that  the  manufacturer  was 
playing  to  put  them  deliberately  in  a  starving  position. 

Many  of  these  opinions  were  without  any  evidence 
or  foundation,  they  were  undoubtedly  incorrect — 
but  their  inaccuracy  does  not  affect  their  existence 
and  the  fact  that  there  is  a  labor  problem. 

Unemployment  is  one  of  the  phases  of  the  labor 
problem.  Lack  of  work  when  a  man  is  healthy  and 
ready  to  work  is  a  disturbing  factor  of  great  mo- 
ment and  lays  the  foundation  for  much  future 
trouble. 

Ignorance  as  to  the  reasons  for  unemployment  is 
another  item  in  the  labor  problem,  one  which  leads 
to  many  beliefs  and  opinions  that  will  affect  the  fu- 
ture action  of  these  men  on  their  jobs  and  in  their 
political  opinion:;. 

Organization  is  a  growth;  once  begun  it  will  continue 
to  grow  unless  it  is  replaced  by  better  types.  The  or- 
ganization of  trade  unions  was  begun  a  hundred  years 
ago,  out  of  the  fear  of  starvation,  the  suspicion  of  the 
employer  and  the  demand  of  the  worker  for  protection. 
Those  same  conditions  to-day  will  form  organizations  of 
workers  just  as  effectively  as  they  did  years  ago.  Un- 
less these  matters  are  dealt  with,  the  labor  problem  still 
exists,  although  the  pain  and  trouble  is  not  visible  for 
the  moment. 

Any  manufacturer  who  is  neglecting  the  human  side 
of  industry  because  he  can  control  his  workers  for  the 
moment,  is  as  shortsighted  as  the  man  who  determines 
his  policy  by  the  last  six  months  and  the  next  six  months. 

When  the  machinery  is  idle  and  there  is  no  problem  of 
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getting  the  work  out,  an  opportunity  exists  to  put  the 
plant  in  shape  for  real  work  on  a  better  basis.  When 
jobs  are  scarce  and  the  employer  is  not  forced  to  listen 
to  his  workers,  by  the  conditions,  there  is  an  opportu- 
nity to  study  the  human  necessities  and  lay*  the  ground 
work  for  a  better  co-operation  and  a  larger  measure  of 
human  efficiency  in  future  work  of  the  establishment. 

It  will  not  be  done  by  arbitrary  methods  of  procedure. 
The  old-fashioned  way  has  no  more  to  recommend  it 
than  the  old-fashioned  machine.  It  is  just  as  clumsy, 
slow  and  inefficient  in  its  results." 

It  is  absurd  for  a  manufacturer  who  prides  him- 
self on  his  up-to-date  and  efficient  methods  of  manu- 
facture, to  deal  with  human  beings  as  the  employer 
of  forty  or  fifty  years  ago.  The  production  problem 
includes  the  labor  problem.  The  increased  produc- 
tion efficiency,  the  lowering  of  production  costs  de- 
pends largely  upon  the  improvement  of  the  incentive, 
skill  and  stability  of  the  worker,  who  controls  this 
production  operation. 

Study  of  mechanics  will  not  overcome  the  inefficien- 
cies of  the  human  being.  Arbitrary  prejudice,  opinion 
and  decision  will  not  solve  the  labor  troubles.  The  sore 
spots  still  exist  and  the  active  agitators  are  still  rubbing 
salt  in  these  wounds.  When  men  are  idle  they  have  a  lot 
of  time  to  listen.  Are  they  listening  to  the  employer  or 
the  agitator?      Is  the  employer  unconsciously   handing 


the  salt  to  the  agitator  by  his  method  of  handling  the 
question?  In  a  great  many  cases  he  is.  It  is  the  action 
of  the  manufacturer,  which  appears  to  be  arbitrary  and 
unfair  that  forms  the  text  of  most  of  the  oratory  of 
the  agitator.  To  the  man  who  does  not  know  why  he  is 
out  of  a  job,  the  whisper  that  the  employer  is  still  mak- 
ing money  is  enough  to  arouse  his  suspicion.  To  the 
man  whose  wages  are  cut,  the  statement  that  the  con- 
cern has  a  big  cash  surplus  they  made  last  year  is  rub- 
bing salt  in  his  wound. 

The  salt  is  formed  by  the  ignorance  of  the  man 
plus  the  secrecy  of  the  manufacturer,  and  it  is  a  salt 
that  will  keep  any  wound  open  for  years.  There  is  a 
labor  problem  and  there  is  a  large  opportunity  how- 
to  study  it  while  the  trouble  and  interruption  are 
not  so  visible  or  important.  There  is  more  available 
time  for  study  and  more  available  opportunity  for 
experiment.  The  fact  that  there  is  no  trouble  does 
not  justify  the  statement  that  there  is  no  problem. 

The  problem  must  be  tackled  now  or  later,  and 
what  is  done  now  will  have  a  great  influence  on  the 
character  of  the  later  developments. 

Walter  Raleigh  says  of  language  that  "out  of  one 
hundred  ways  of  saying  a  thing  ninety-nine  are  wrong." 

Out  of  a  hundred  ways  of  doing  a  thing,  humanly 
speaking,  ninety-nine  are  wrong  and  lead  to  misunder- 
standing,  suspicion   and   fighting. 


Six-Wheel  Bus  Now  Used  in  Paris 


EXPERIMENTS  are  now  being  carried  out  in  Paris 
I  with  a  six-wheel  single  deck  omnibus  steering 
through  the  front  and  the  rear  pair  of  wheels,  and  driving 
through  the  center  pair.  The  advantage  of  the  new  type  is 
that  an  increased  wheel  base  and  additional  carrying  ca- 
pacity are  obtained  with  the  same  turning  radius  as  for  the 
normal  two  axle  machine.  The  experimental  buses  are  be- 
ing run  on  the  Madeleine-Bastille  route,  which  comprises 
•■he  most  crowded  boulevards  of  the  city. 

No  changes  have  been  made  in  the  engine,  which  is  a 
four  cylinder  type  placed  under  the  driver's  feet;  the  live 
axle  is  also  practically  the  same,  and  the  third  axle  is  a 
duplicate  of  the  front  axle.  Suspension  is  by  means  of 
'hree  pairs  of  semi-elliptic  springs. 

This  type  of  bus  is  not  entirely  new,  although  this  is  the 
first  time  it  has  been  used  in  Paris  for  passenger  work. 
Before  the  war  the  French  engineer  Gros  designed  a  sim- 
ilar type  of  six  wheel  bus,  which  was  built  by  the  De  Dion 
Bouton  Company  and  experimented  with  on  the  streets  of 
Paris.     Since  the   armistice   the   bus   company   has   been 


making  use  of  a  three-axle  chassis  for  tankers  bringing 
gasoline  and  benzole  from  the  refineries  to  the  bus  depots. 
All  Paris  surface  lines,  comprising  trolley  cars  and 
buses,  went  under  the  direct  control  of  the  municipal  au- 
thorities on  January  1st.  The  municipality  is  not  running 
these  lines  itself,  but  is  farming  them  out  to  an  operating 
company,  which  is  interested,  to  a  certain  extent,  in  the 
financial  success  of  the  concern.  There  will  be  no  competi- 
tion between  electric  trolley  and  gasoline  omnibus  lines, 
but  cooperation  between  the  two,  each  type  being  extended 
according  to  the  requirements  of  traffic. 


AMONG  publications  recently  issued  by  the  Director 
of  the  Air  Service,  Washington,  are  the  following: 
Instructions  for  Installing  85-A  Mixture  Control  in 
Zenith  US-52  Carbureters,  Performance  Test  of  U.S.X. 
B.I. A.  with  300  HP.  Hispano-Suiza  Engine  and  Per- 
formance Test  of  U.S.X.B.I.A.  with  300  HP.  Hispano- 
Suiza  Engine  Showing  Improvement  in  Performance  with 
Propeller  X-19677. 


•  •  I  motor  bus  now  beimj  •■,,/„  rimented   with   in   Paris. 
Front  and  reai  steering  giv<   short  turning  radiut 


i;,n,  axh   ■>!!  Paris  bus  is  duplicate  of  front  axle. 
Only  the  center  axle  has  driving  irheels 
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Systems  and  Individual 
Development 

AT  a  time  when  great  emphasis  is  being  given  to 
systems  and  organization  routines,  it  is  well  to 
recognize  the  fact  that  the  multiplication  of  routine 
forms  and  systems  inevitably  results  in  a  proportion- 
ate increase  in  overhead  costs.  There  has  been  a 
tendency  during  recent  years  to  reduce  as  far  as 
possible  the  necessity  for  personal  judgment  and  men- 
tal activity  on  the  part  of  office  workers ;  to  establish 
rules  and  forms  of  procedure  to  so  large  an  extent 
that  the  necessity  for  the  exercise  of  intelligence  on 
the  part  of  the  clerical  worker  is  reduced  to  a  mini- 
mum. This  has  been  done  on  the  principle  that  by 
such  means  the  possibility  of  error  is  correspondingly 
redueed. 

Looking  at  the  matter  from  the  opposite  angle, 
however,  it  becomes  evident  that  as  the  necessity  for 
the  exercise  of  intelligence  on  the  part  of  the  individ- 
ual worker  decreases,  the  necessity  for  supervision, 


both  of  the  worker  and  the  system  increases.  Or  to 
state  the  same  proposition  in  other  words,  as  the  in- 
telligence of  the  individual  worker  is  increased,  the 
necessity  for  supervision  is  decreased. 

In  a  recent  editorial,  the  British  journal,  Engineer- 
ing Production,  says  that  "as  a  general  proposition 
it  may  be  stated  that  the  Cinderella  of  commercial 
occupations  is  the  clerical  department.  .  .  .  The 
temptation  to  employers  has  been  to  replace  efficiency 
with  mere  numbers — clerical  labor  being  cheap — with 
the  result  that  clerical  staffs  are  frequently  too  large 
and  unwieldy."  This  tendency  is  natural  when  over- 
emphasis is  placed  upon  systems,  since  more  persons 
are  always  needed  to  operate  the  systems.  The  possi- 
bility of  great  gains  accruing  to  the  management 
through  an  attempt  to  increase  personal  development 
and  to  encourage  the  assuming  of  responsibility  by 
individuals  is  worth  serious  thought. 

It  may  take  a  little  more  time  and  effort  to  prop- 
erly train  and  develop  the  individual  in  any  given 
case  so  that  he  is  capable  of  assuming  a  larger  degree 
of  responsibility  for  his  personal  efforts.  But  once 
accomplished  the  result  is  beneficial  and  permanent. 
Efforts  to  make  system  replace  personal  responsibil- 
ity to  a  maximum  degree  result  in  trouble  the  moment 
the  administration  of  the  system  lags.  And  even 
systems  must  be  operated  by  human  beings. 


Physical  Properties  of  Rubber 

MANY  people  have  wondered  why  the  shock  ab- 
sorbers fitted  to  airplane  landing  gears  should 
be  made  of  rubber  cord  instead  of  steel.  The  great 
strength  and  elasticity  of  steel  are  well  known,  and 
it  seems  at  first  sight  impossible  that  a  material  of 
comparatively  low  elastic  limit  like  rubber  could 
store  a  greater  amount  of  energy  in  elastic  deforma- 
tion than  the  much  stronger  steel.  Such,  however,  is 
the  case,  and  the  use  of  rubber  for  airplane  shock 
absorbers  is  based  on  a  sound  principle.  The  amount 
of  energy  which  a  certain  amount  of  a  given  mate- 
rial can  store  by  elastic  deformation  depends  upon 
both  its  elastic  limit  in  tension  and  its  elongation 
when  the  elastic  limit  in  tension  is  reached,  and  this 
latter  factor  is,  of  course,  much  greater  for  rubber 
than  for  steel.  The  matter  of  the  energy  storing  ca- 
pacity by  elastic  deformation  has  been  the  subject  of 
experimental  investigation  and  it  has  been  found  that 
whereas  tempered  spring  steel  will  store  95.3  ft.  lb. 
per  cu.  in.,  vulcanized  rubber  will  store  14,600  ft.  lb. 
In  view  of  this  fact  and  the  many  endeavors  in  recent 
years  to  improve  the  riding  qualities  of  automobiles  it 
is  a  wonder  that  rubber  has  not  been  used  for  suspen- 
sion purposes  except  in  an  indirect  way. 

Another  peculiarity  of  rubber  about  which  little  is 
known  is  that  it  contracts  when  heated  and  expands 
when  cooled,  in  which  respect  it  differs  from  almost 
all  other  substances.  In  stretching  rubber  and  allow- 
ing it  to  contract  there  is,  moreover,  a  hysteresis  ef- 
fect. That  is,  the  rubber  does  not  exert  the  same 
tension  during  contraction  as  during  extension  while 
deformed  the  same  amount.  By  plotting  the  curve  of 
extensions  and  tensions  for  a  complete  cycle,  a  hys- 
teresis loop  is  obtained,  the  area  of  which  is  a  meas- 
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ure  of  the  energy  loss  due  to  hysteresis.  This  hyste- 
resis is  one  of  the  causes  of  heating  in  rubber  tires 
and  undoubtedly  the  chief  cause  in  the  case  of  solid 
tires.  In  pneumatics  of  the  fabric  type  the  heating 
is  very  largely  due  to  the  friction  of  one  layer  of  fab- 
ric over  another.  Anything  which  decreases  the  hys- 
teresis of  rubber  will  improve  the  efficiency  of  tires 
from  an  energy  conservation  standpoint.  It  has  been 
found  that  a  slight  overcuring  has  a  beneficial  effect 
in  this  respect,  but,  unfortunately,  such  overcuring  is 
not  good  for  the  endurance  of  the  rubber.  It  is  read- 
ily conceivable  that  the  fillers  with  which  rubber  is 
compounded  have  an  influence  on  the  hysteresis  effect 
and  thus  influence  the  energy  loss  due  to  the  tires. 


Is  Volumetric  Efficiency  of 
Prime  Importance? 

WHEN  gasoline  was  cheap  and  the  automobile 
was  still  regarded  as  a  sporting  vehicle  or  rich 
man's  toy  rather  than  the  utility  as  we  know  it  to-day, 
there  were  insistent  demands  for  more  power,  with 
relatively  little  consideration  for  economy.  Taxation, 
based  largely  upon  engine  size,  and  other  factors 
then  led,  especially  in  Europe,  to  an  effort  to  get  the 
utmost  power  possible  out  of  an  engine  of  small  bore. 
This,  in  turn,  brought  about  many  improvements  in 
design  intended  to  secure  the  maximum  volumetric 
efficiency,  and  gave  us  in  fact  the  modern  high-speed 
passenger  car  engine. 

To-day  we  still  think  in  terms  of  maximum  power, 
though  economy  in  fuel  is  of  quite  as  much,  if  not  of 
greater,  importance.  It  is  generally  conceded,  in  fact, 
that  the  average  passenger  car  engine  operates  from 
80  to  90  per  cent  of  the  time  it  is  in  use  under  loads 
of  one-fifth  to  one-half  maximum.  In  other  words, 
we  design  for  and  talk  about  getting  maximum  volu- 
metric efficiency  and  then  proceed  to  use  the  engine 
thus  designed  under  throttled  conditions  where,  of 
course,  the  volumetric  efficiency  is  purposely  limited. 

Every  engine  builder  and  car  manufacturer  can 
furnish  from  his  files  data  on  the  full-load  perform- 
ance of  his  product,  but  few,  indeed,  appear  to  appre- 
ciate what  a  small  fraction  of  the  time  the  engine 
they  build  operates  under  full-load  conditions,  and 
fewer  still  have  investigated  the  characteristics  of 
the  engine  under  light  loads  or  appreciate  how  ineffi- 
eienl  it  then  Incomes,  especially  from  a  thermal 
standpoint. 

As  a  matter  of  fact,  there  seems  to  be  but  slight 
appreciation  of  the  truth  that  the  engine  which  accel- 
erates  well  and  handle-  smoothly  is  not  necessarily 
the  more  powerful;  though  the  layman,  if  no)  the 
engineer,  will  often  refer  to  such  a  car  as  being  more 
powerful  than  one  with  a  larger  engine  which  in 
reality  develops  a  greater  maximum  power  when  op- 
erated under  the  rare  conditions  which  enable  the 
potential  power  to  be  realized. 

Much  depends,  of  course,  upon  the  manner  in  which 
the  fuel  is  prepared  prior  to  ignition  in  the  engine. 
Of  two  engines  identical,  let  us  say,  except  in  carbu- 
reter equipment  and  manifolding,  including  provision 
for  heating  the  charge  or  the  fuel,  the  one  with  the 


dryest  or  most  readily  combustible  charge  will  give 
more  satisfactory  operation  from  the  standpoint  of 
acceleration  and  general  handling  and  appear  to  be 
the  more  powerful,  though  it  actually  gives  less  maxi- 
mum power  when  once  it  is  wide  open  and  the  mani- 
fold cleared  of  fuel  deposited  on  the  walls.  The  first- 
mentioned  engine  will  give  far  greater  satisfaction 
in  the  hands  of  the  user,  and  with  rare  exceptions 
will  do  all  that  the  second  engine  will  do  under  ser- 
vice conditions.  Beside  this,  it  will  remain  freer 
from  carbon,  will  suffer  less  from  fuel  dilution  of  the 
lubricant,  and  probably  travel  much  further  per  gal- 
lon of  fuel  consumed  than  the  engine  in  which  these 
desirable  characteristics  are  sacrificed  simply  to  se- 
cure a  slightly  greater  maximum  power. 

In  other  words,  the  day  when  the  utmost  possible 
in  volumetric  efficiency  was  desirable  regardless  of 
other  characteristics  is  past — perhaps  it  might  better 
have  never  come.  Some  engineers  still  refuse  to  con- 
sider any  vaporizing  system  which  thoroughly  heats 
the  charge  and  thus  decreases  to  some  extent  volu- 
metric efficiency.  With  present-day  fuels,  at  least,  we 
feel  that  this  is  a  serious  mistake.  Better  by  far  sac- 
rifice whatever  relatively  small  amount  of  power  is 
lost  by  heating  the  charge  a  sufficient  amount  and 
gain  the  benefits  mentioned  than  sacrifice  these  for 
a  slight  gain  in  maximum  power.  It  may  even  pay  to 
use  exhaust  gas  or  some  other  diluent  to  prevent 
detonation  with  the  hotter  charge  than  to  sacrifice 
the  advantages  gained.  However  this  may  be,  let's 
forget  the  maximum  power  bugaboo/and  aim,  rather, 
to  promote  fuel  economy  and  better  performance 
under  the  average  conditions  of  operation. 


Ignorance  Hurts  as  Much 
as  Malice 

LEGISLATION  adverse  to  the  interest  of  the  auto- 
motive industry  is  not  always  designed  with 
malice  aforethought.  It  is  often  the  result  of  igno- 
rance of  the  true  facts  of  the  case  on  the  part  of  legis- 
lators. This  is  illustrated  by  the  New  York  City 
alderman  who  introduced  an  ordinance  to  compel  all 
motor  vehicles  in  that  city  to  carry  a  rear-end  signal 
device  and  so  worded  the  ordinance  as  to  exclude  all 
except  one  signal  on  the  market. 

When  other  signal  manufacturers  protested,  this 
alderman  readily  proposed  an  amendment  so  that 
other  signals  would  be  included.  He  said  he  really 
didn't  know  there  were  many  different  signals,  and, 
having  bought  one  of  this  particular  kind  and  found 
it  satisfactory,  had  molded  the  ordinance  in  accord- 
ance with  its  working. 

This  sort  of  thing  provides  ample  justification  for 
the  efforts  of  automotive  manufacturers  to  have  the 
industry  intelligently  treated  by  legislative  bodies, 
and  emphasizes  need  for  constant  watchfulness. 

It  is  undoubtedly  true  that  ignorance  of  the  real 
facts  on  the  part  of  legislators  can  harm  the  industry 
fully  as  much  as  a  conscious  attempt  to  load  it  with 

burdens  not  properly  its  share.     An  h< s1   attempt 

to  get  justice  by  the  presentation  of  such  facts  has  no 
relation  to  the  pernicious  lobby. 
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|  Credit  Situation  Improving  Rapidly  | 


Collections  Easier, 
Parts  Makers  Find 

Volume  of  Business  Continues  to 

Grow — Many  New  Orders 

Booked  for  Delivery 

NEW  YORK,  April  26— Business  in 
the  automotive  industry  which  began  to 
forge  ahead  in  January  will  show  an 
improvement  this  month  over  last.  The 
increase  over  March  will  not  be  so 
great,  however,  as  it  was  in  March  com- 
pared with  February.  May  remains 
something  of  a  problem.  Orders  already 
on  hand  make  it  certain  trade  next 
month  will  approximate  that  for  April, 
but  whether  it  will  continue  to  increase 
remains  in  doubt.  There  is  a  pronounced 
feeling  that  progress  from  now  on  will 
be  slower  than  for  the  past  quarter. 

Conditions  in  the  industry  were  dis- 
cussed at  a  group  credit  meeting  of  the 
Motor  and  Accessory  Manufacturers 
Association  here  to-day,  and  the  ex- 
periences of  the  members  showed  a  re- 
markable  similarity. 

The  outstanding  fact  expressed  is  that 
collections  are  better  than  they  have 
been  since  late  last  summer.  Notes 
given  last  August  are  being  paid  and 
notes  made  more  recently  are  being  met, 
in  most  instances,  upon  the  due  dates. 
Cash  has  again  made  its  appearance. 
Credit  conditions  are  much  easier  than 
they  have  been  in  months.  Collections 
showed  considerable  improvement  last 
month,  but  the  gain  in  April  has  been 
much  more  pronounced. 

Old  Orders  Released 

In  general  there  has  been  a  decided 
improvement  among  the  parts  manufac- 
turers in  the  amount  of  new  business, 
the  number  of  releases  on  old  orders,  and 
in  collections.  Individual  experiences 
differed  somewhat,  but  the  trend  was  all 
in  the  same  direction.  Additional  pas- 
senger car  companies  are  constantly  com- 
ing into  the  market  for  supplies.  The 
pulse  of  the  truck  end  of  the  industry 
has  begun  to  stir. 

Parts  and  accessory  manufacturers 
who  depend  on  jobbers  and  retailers  for 
a  substantial  share  of  their  business  re- 
ported that  this  trade  is  remarkably  good 
and  that  it  is  now  on  virtually  a  normal 
basis.  Orders  are  substantial  and  pay- 
ments prompt.  Jobbers  and  dealers  seem 
to  be  doing  a  greater  volume  of  business 
in  proportion  to  the  capital  invested  than 
the  manufacturers  of  complete  vehicles. 

April  has  brought  a  very  large  number 
of  releases  on  old  orders  and  they  have 
come  from  virtually  all  the  passenger 
car  companies,  small  as  well  as  large. 
This  indicates  that  the  business  recovery 


HAYNES  PRODUCTION 
HIGHEST  IN  HISTORY 

KOKOMO,  IND.,  April  25— A.  G. 
Seiberling,  general  manager  of  the 
Haynes  Automobile  Co.,  has  issued 
a  statement  in  which  he  says  the 
company  is  producing  33  1/3  per 
cent  more  cars  than  ever  before  in 
its  history  and  employing  approxi- 
mately 16  per  cent  more  men  than 
ever  before.  In  many  departments 
day  and  night  shifts  are  being 
operated. 


Auto-Lite  Prepares  for  Rush 

TOLEDO,  April  25— The  Elec- 
tric Auto- Lite  Co.  announces  that 
business  prospects  for  May  are  20 
per  cent  better  than  for  April.  As 
a  consequence  the  company  is 
gradually  taking  on  additional  em- 
ployees and  now  has  approximately 
750  on  the  payroll. 


H.  C.  S.  on  Normal  Basis 

INDIANAPOLIS,  April  25— The 
factory  of  the  H.  C.  S.  Motor  Car 
Co.,  of  which  Harry  C.  Stutz  is 
president,  reports  that  production 
now  is  on  a  normal  basis  and  that 
at  no  time  has  it  gone  below  60  per 
cent  of  normal. 


has  filtered  through  the  entire  industry. 
Some  of  the  companies  mentioned  were 
Haynes,  Jordan,  Grant,  Hupp,  Briscoe, 
Peerless,  Stutz,  Lincoln,  Rolls-Royce. 
Cadillac,  Kissel,  Dodge,  Oakland,  Barley, 
Maibohm,  and  Studebaker. 

Ford  and  Franklin  seem  to  be  leading 
in  the  list  of  companies  offering  new 
business.  Others  mentioned  in  this  class 
included  Chevrolet,  Oakland,  Wills-Lee, 
Lincoln,  Chandler,  Mercer,  Hudson, 
Dodge  and  Hare's  Motors. 

Truck  companies  which  have  come 
into  the  market  include  International, 
Ruggles,  Brockway  and  Acme. 

Orders  Held  to  Minimum 

Complaint  was  general  that  passenger 
car  companies  are  ordering  on  a  strictly 
hand-to-mouth  basis  and  that  they  ex- 
pect deliveries  before  it  is  humanly  pos- 
sible to  make  them.  Stock  chasers  have 
again  taken  the  field.  Parts  makers 
have  little  idea  nf  (lie  future  require- 
ments of  their  customers  and  it  is  diffi- 
cult for  them  to  keep  stocks  of  mate- 
rials on  hand  to  this  reason. 

One  particularly  gratifying  statement 
in  regard  to  collections  was  that  they 
have  shown  marked  improvement  in  the 
South,  where  they  have  been  almost 
hopeless  for  months. 


m.i'i.im,  m      ' ' ir 

France  Sells  Parts; 
Plan  Dumping  Here 

Private     Company     Takes     Over 

Camp    from    Government — 

Stocks  Run  to  Millions 

(By  Cable  to  Automotive  Industries.) 
PARIS,  April  25— The  first  Ameri- 
can reconstruction  camp  at  Verneuil, 
the  largest  motor  transport  organi- 
zation in  France,  has  been  sold  for 
55,000,000  francs  ($11,000,000  normal 
exchange  rates)  to  a  private  company 
with  a  government  interest  in  the 
profits. 

The  camp  contains  few  automobiles, 
but  an  immense  stock  of  parts,  includ- 
ing 9000  boxes  of  Ford  parts  and 
45,000  solid  tires. 

It  is  intended  to  sell  the  parts  on 
commercial  lines  and  a  large  part  of 
them  will  be  reimported  into  the 
United  States. 

So  far  as  is  known,  this  is  the  first 
sale  in  France  of  American  automobile 
parts  which  are  likely  to  come  into  com- 
petition with  home  industries.  A  large 
number  of  motor  trucks  and  passenger 
cars  have  been  sold  and  reimportation  of 
them  has  been  begun.  An  American 
company  also  has  bought  up  all  the 
American  army  automobile  tires  left  in 
France  and  tire  dealers  in  New  York 
and  other  places  are  suffering  severely 
because  of  the  competition  from  these 
tires. 

It  is  such  competition  as  this  which 
could  be  made  much  less  harmful  if  a 
clause  were  inserted  in  the  anti-dumping 
bill  which  will  be  passed  at  the  present 
session  of  Congress  compelling  payment 
of  duty  on  the  difference  between  the 
price  at  which  these  goods  were  pur- 
chased and  the  price  in  the  open  market 
here.  Under  the  present  law  such  goods 
are  being  reimported  free  of  duty. 


C.    of    C.    HONORS    INDUSTRY 

INDIANAPOLIS,  April  22— The  auto- 
motive industries  were  given  consider- 
able recognition  as  a  factor  in  the  in- 
dustrial life  of  this  city  when  the  com- 
mittee appointments  of  the  Indianapolis 
Chamber  of  Commerce  were  made 
public.  Harry  C.  Stutz,  head  of  the 
H.  C.  S.  Co.,  and  D.  McCall  White  of 
the  Lafayette  Motors  Corp.  were  named 
on  the  manufacturers'  committee.  John 
B.  Orman,  secretary  of  the  Indianapolis 
Automobile  Trade  Association,  was 
placed  on  the  membership  committee, 
while  Walter  C.  Marmon  was  named  on 
the  reception  and  appreciation  com- 
mittee. 
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I  Willys  Extends  Factory  Schedule  | 
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Outlines  450  a  Day 
for  May  Production 

Will  Increase  Working  Force  30 

Per  Cent — Chrysler  Reiterates 

Belief  in  Company 

TOLEDO,  April  23  —  Following  the 
greatest  drive-away  of  motor  cars  in 
the  history  of  the  Willys-Overland  Co., 
and  a  meeting  of  600  dealers  and  bank- 
ers in  five  neighboring  States  with  fac- 
tory officials,  John  N.  Willys  announced 
that  the  company  was  planning  to  in- 
crease its  working  force  by  30  per  cent 
in  May  and  its  production  by  50  per 
cent. 

There  are  now  approximately  6500 
men  at  work  at  the  Toledo  plant  turning 
out  about  300  cars  a  day.  This  force 
will  be  increased  to  nearly  9000  next 
month. 

In  the  great  selling  exhibition  staged 
at  the  factory  yesterday  525  cars  were 
driven  away. 

Willys  is  brimful  of  optimism  follow- 
ing his  recent  trips  into  the  South  and 
Western  States.  He  is  planning  to  visit 
New  England,  the  Denver  district  and 
the  Pacific  Coast  territory  on  his  next 
sales  trips. 

The  dealers  were  assured  of  the  finan- 
cial  position  of  the  company  at  the  pres- 
ent time  by  the  officials  and  received  the 
word  that  no  new  models  or  change  in 
the  executive  staff  would  be  made. 

Sales  Manager  A.  C.  Barber  was  in 
charge  of  the  dinner  meeting  at  the 
Willys-Overland  administration  building 
dining  room.  At  the  meeting  there  were 
addresses  by  President  Willys,  Executive 
Vice-President  Walter  P.  Chrysler  and 
Vice-President   Charles   B.   Wilson. 

Will  Stand  for  Quality 

Wilson  declared  'hat  Overland  was  to 
stand  for  quality  from  now  on  and  that 
a  great  effort  was  being  put  forth  to 
build  up  pride  of  workmanship  in  the 
factory.  He  said  every  employee  had 
signed  the  petitions  headed: 

"We  are  doing  our  best  every  day  to 
make   the    Overland   car   a   good    in 
ment." 

"Our  first  problem  following  the  after- 
the-war  depression  was  to  examine  tin- 
cost  of  our  car.  If  we  arc  wasteful  in 
the  building  of  a  car,"  declared  Vice 
President  Wilson,  "you  can  bet  i  t  is 
tacked  unto  the  selling  price.  We  want 
to  deliver  a  car  that  is  equal  in  quality 
to  any  in  America.  We  have  passed  the 
old  extravagant  period  of  the  war  and 
are  back  to  a  real  competitive  ba  i 
now." 

Chrysler  said  the  executives  had  been 
troubled  by  the  deflation  of  business  and 


Financial  Worries  Over,  Willys  Declares; 

Has  $7,000,000  Cash  and  Surplus  Sold 

TOLEDO,  April  22 — President  John  N.  Willys  said  today  that  great  accom- 
plishments had  been  made  financially  by  the  Willys-Overland  Co.  in  the  last 
few  months. 

He  said  the  Executive  Vice  President  Walter  P.  Chrysler  had  managed  to 
cut  overhead  expenses  so  as  to  save  $4,000,000  annually  to  the  company. 

"Our  assets  at  the  present  time  are  $135,000,000,"  he  reported.  "A  year  ago 
we  owed  to  bankers  approximately  $46,000,000  and  they  thought  we  were  in 
good  shape.  Last  fall  we  were  owing  more  than  half  that  and  they  thought  we 
were  broke.  But  now  we  have  reduced  to  $21,000,000.  They  have  said  they  w  ill 
carry  us  until  Nov.  1. 

"We  have  liquidated  our  stoeks.    We  have  $7,000,000  in  cash  on  hand  now. 

"Our  floating  loans  and  accounts  payable  during  1920  have  been  cut 
$13,000,000. 

"We  can  face  the  future  with  optimism  without  departing  from  conservatism. 

"Our  business  for  many  weeks  has  shown  a  steady,  and  now  shows  a  rapid, 
improvement. 

"Distributors'  and  dealers'  inventories — nearly  6,000  in  number — are  in  bet- 
ter condition  than  they  have  been  for  years." 

Walter  P.  Chrysler  reported  that  commitments  for  materials  totalling 
$105,000,000  at  the  beginning  of  the  depression  had  been  reduced  to  $15,000,000 
during  the  strenuous  period  of  falling  prices. 

A.  C.  Barber,  sales  manager,  reported  that  the  sales  incident  to  the  drive- 
away  yesterday  in  which  525  cars  went  out  had  brought  in  $545,180  in  cash  to 
the  treasurer's  office  this  week. 


financial  conditions  but  said  they  had 
them  whipped  now. 

"I  believe  the  Willys-Overland  has 
arrived  again."  he  declared.  "And  don't 
any  of  you  salesmen  tolerate  the  state- 
ment that  the  automobile  business  is  de- 
pleting itself.  To-day  it's  the  barometer 
of  the  business  world.  A  few  years  ago 
steel  measured  business,  but  to-day  the 
automobile  and  its  accessories  is  the 
dominating  feature  of  business.  It  has 
staged  the  comeback  first  and  is  now  em- 
ploying  great  forces  of  money,  resources, 
and  men. 

"Our  new  President  has  placed  the 
automobile  into  his  first  message  to  Con- 
gress because  he  realizes  that  transpor- 
tation is  the  heart  of  business. 

"I  want  to  disperse  these  rumors,  too. 
The  very  closest  relation  that  can  exist 
between  two  men  characterizes  the  rela- 
tion between  John  N.  Willys  and  myself. 
\inl  it's  going  to  exist.  I  am  here  to 
make  a  success  of  this  business. 

Out   For  (lean  Business 

"We  are  out  for  clean  business,  a  bet- 
ter product,  and  plain  common  sense." 

Willys  told  the  dealers  that  financially 
the  company  was  gaining  every  day.  He 
aid  com uny  had  been  built  into  the 
new  organization,  that  he  wasn't  broke 
and  confirmed  what  others  had  said 
about  no  change  in  personnel  of  execu- 
tives. 

"The  last  six  months  have  been  very 
troublesome,"  he  declared.  "We  have 
learned  many  lessons.  One  which  I  have 
(Cmitinut  d  i'ii   /t'i'ir  9.'S4) 


Car  Tariffs  Yield 

$786,628.75  in  1920 

WASHINGTON,  April  25— Duties  on 
imported  automotive  products  during  the 
calendar  year  of  1920  amounted  to 
$786,628.75  according  to  the  statistic,' I 
report  completed  this  week  by  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce. It  is  particularly  important  at 
this  time'because  of  the  pending  fight  on 
tariff  matters.  The  report  shows  that  30 
per  cent  tax  levied  on  811  automobiles 
valued  at  less  than  $2000  each  amounted 
to  $197,992.50.  Forty-five  per  cent 
assessed  on  93  cars  valued  at  $2000  or 
over  brought  $133,842.60  into  the  Federal 
Treasury.  The  same  rate  applying  on 
.'!S0  imported  bodies  amounted  to  $36,628 
in  duties.  With  the  30  per  cent  rate  of 
duty  applying  on  240  chassis,  $256,546.80 
was  yielded,  and  on  other  finished  parts, 
not    including   tires,   $71,499.30. 

The  reciprocity  agreement  with  Cuba 
brought  only  $108  into  the  Federal 
Treasury  on  these  items. 

Few   Motorcycles  Imported 

With  the  25  per  cent  rate  applying  on 
motorcycles,  the  Government  obtained 
$1992.75  in  duties  and  $1875.25  on  other 
unfinished  parts  of  motorcycles,  not  in- 
cluding tires. 

Levying  20  per  cent  on  78  airplanes 
imported  into  this  country  brought  $35.- 
605.60.  The  same  rate  applying  on  metal 
parts  of   airplanes  yielded  $29,250. 
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Tariff  Main  Topic 
at  U.  S.  C.  C.  Meeting 

Industry    Represented    by    Eight 

Organizations  at  Convention — 

Outline  Business  Plans 


ATLANTIC  CITY,  April  26— The  auto- 
motive industry  is  well  represented  at 
the  annual  meeting  of  the  Chamber  of 
Commerce  of  the  United  States  which 
opens  here  to-night.  The  following  or- 
ganizations are  entitled  to  delegates  at 
the  convention: 

National  Association  of  Automotive  Mutual 
Insurance    Companies.    New    York. 

National  Automobile  Chamber  of  Com- 
merce. New  York. 

"National  Automobile  Dealers  Association, 
St.   Louis. 

National  Automobile  Underwriters.  New- 
York. 

National  Association  of  Collapsible  Tube 
Manufacturers,    Chester,   Pa. 

Automotive  Equipment  Association,  Chi- 
cago. 

Motor  and  Accessory  Manufacturers  Asso- 
ciation. New  York. 

Automotive  Wood  Wheel  Manufacturers 
Association,  Chicago. 

In  addition  to  the  official  delegates 
many  leaders  in  the  industry  have  come 
here  to  listen  to  the  discussions.  The 
general  theme  of  the  convention  will  be, 
"More  business  methods  in  government; 
less  government  management  of  busi- 
ness." The  most  important  questions  to 
be  discussed  are  tariff,  taxation  and  for- 
eign trade. 

In  the  discussion  of  the  tariff,  four 
questions  will  be  considered.     They  are: 

1 — Should  the  tariff  not  be  framed 
with  due  regard  to  export  trade  sales  or 
for  the  protection  of  manufacturing  in 
the  United  States? 

2— Should  the  fact  that  the  United 
States  now  is  a  creditor  nation  alter  the 
American  tariff  policy  with  respect  to 
protection  ? 

3 — Should  the  United  States  tariff  offer 
trading  or  bargaining  possibilities  for 
international  commercial  treaties  to  en- 
courage export  trade? 

4 — Should  the  United  States  tariff  be 
liberal  in  its  provisions  in  view  of  the 
American  desire  for  liberality  of  tariff 
on  the  part  of  other  countries  ? 

Other  subjects  of  interest  to  the  auto- 
motive industry  will  be: 

Vljustment    of   laws   relating   to    for- 
eign trade  so  as  to  give  merchants  and 
firms  a  competitive  opportunity  with  the 
nationals    of    other  countries. 
Discuss  Highway  Commission 

Creation  of  a  Federal  highway  com- 
mission to  lay  out  and  direct  construc- 
tion and  maintenance  of  an  interstate 
system  of  highways. 

Modification,  amendment  or  repeal  of 
all  legislation  that  restricts  the  opera- 
tion of  natural  economic  laws. 

Reduction  of  freight  rates  if  it  can  be 
done  without  impairing  railroad  credit  or 
efficiency. 

Readjustment     of     wages,     valuation, 
i     •   of  production  and  the  cost  of  living. 

Preparation  of  legislation  calling  for 
an  aeronautical  code  and  the  necessary 
machinery  for  its  enforcement. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

C.  C.  Hanch,  chairman  of  the  tax  com- 
mittee of  the  National  Automobile 
Chamber  of  Commerce,  will  present  the 
tax  program  of  that  organization  upon 
which  virtually  the  entire  industry  is 
standing.  The  delegates  to  the  conven- 
tion will  be  asked  to  vote  on  whether 
there  should  be  an  increase  in  the  income 
tax,  a  sales  tax  or  a  resort  to  loans. 

J.  Walter  Drake,  chairman  of  the  for- 
eign trade  committee  of  the  N.  A.  C.  C, 
will  present  a  resolution  calling  for  re- 
taliatory action  of  the  United  States 
against  countries  which  impose  dis- 
criminatory  tariffs. 
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Industry  to  Push 
Foreign  Trade  Plans 


Highway  Plans  to  Get 

Attention  of  Congress 

WASHINGTON,  April  25— "Concen- 
tration of  Federal  aid  money  upon  the 
most  important  State  roads  which  have 
^an  interstate  character  is  the  next 
logical  step  in  co-operation  with  the  sev- 
eral States  in  highways  improvement," 
is  the  assertion  of  Senator  Charles  E. 
Townsend,  chairman  of  the  Senate  Com- 
mittee on   Post   Offices  and   Post  Roads. 

"That  Congress  undoubtedly  will  give 
comprehensive  attention  to  the  good 
roads  subject  in  the  present  session  is 
predicted  by  the  quite  exact  reference 
set  forth  in  President  Harding's  mes- 
sage. That  J:he  Federal  agency  of  ad- 
ministration should  be  elevated  to  the 
importance  and  vested  with  authority 
comparable  to  the  work  before  it  is  a 
proposition  which  is  certain  to  meet  with 
general  approval  from  those  who  have 
truly  at  heart  consistent  good  roads 
progress. 

"Highways  now  concern  five  branches 
of  our  government,  and  there  should  be 
a  distinct  authority  which  can  deal  with 
all  departments  and  possess  an  indepen- 
dence of  procedure.  No  longer  can 
this  work  be  accomplished  effectively 
through  the  bureau  of  a  single  depart- 
ment. Transportation  is  the  life  of  the 
nation,  and  travelable  highways  facili- 
tate the  daily  activities  of  millions  of 
American   families." 


PROPOSE  NEW   AIR   LINE 

INDIANAPOLIS,  April  22— The  city 
council  has  promised  J.  C.  Wright  of 
Pittsburgh  to  co-operate  in  a  plan  for 
"the  establishment  of  an  aerial  mail 
route  from  Washington  to  Chicago. 
Cities  proposed  for  the  route  are  Cum- 
berland. ,M<1.;  Pittsburgh,  Columbus, 
Dayton.  Indianapolis  and  Chicago.  The 
plan  is  proposed  to  have  one  mail  plane 
start  from  each  end  of  the  route  at 
7  a.m.  daily,  and  said  to  be  possible  to 
reduce  by  14  hours  the  present  mail 
time  between  cities  on  the  route. 


CLIFTON    DINES   DIRECTORS 

NEW  YORK,  April  22— Col.  Charles 
E.  Clifton,  president  of  the  National 
Automobile  Chamber  of  Commerce,  gave 
his  annual  dinner  to  the  directors  of  that 
organization  at  the  Biltmore  last  night. 
The  affair  was  very  informal  and  there 
was  a  general  discussion  of  the  problems 
confronting  the  industry. 


N.   A.   C.   C.   Committee  Will  Be 
Named  This  Week  to  Co- 
operate with  Hoover 

NEW  YORK,  April  23— The  special 
committee  of  the  National  Automobile 
Chamber  of  Commerce,  which  will  co- 
operate with  the  Department  of  Com- 
merce in  devising  plans  for  effective 
promotion  of  foreign  trade  in  American- 
made  motor  vehicles,  probably  will  be 
appointed  this  week.  The  co-operation 
will  result  in  two  kinds  of  foreign-trade 
service — promotive  and  intelligence. 

Before  starting  promotive  work  for 
the  sale  of  motor  vehicles,  the  committee 
will  confer  with  experts  of  the  Bureau 
of  Foreign  and  Domestic  Commerce  fa- 
miliar with  the  countries  in  which  the 
campaign  is  to  be  launched.  Through 
these  conferences  the  promotive  work 
could  be  made  to  conform  with  the  ac- 
tual requirements  of  the  various  coun- 
tries. 

The  intelligence  service  is  to  consist 
of  world-wide  inquiry  to  ascertain  for- 
eign demand  and  the  collation  of  specific 
trade  information.  This  service  would 
enable  the  manufacturer  to  decide  on  a 
broad  foreign-trade  policy.  The  N.  A. 
C.  C.  committee  will  decide  what  specific 
information  is  essential  to  the  American 
manufacturers,  and  when  this  informa- 
tion is  obtained  it  will  be  distributed 
among  American  motor  vehicle  manu- 
facturers. 

J.  Walter  Drake,  chairman  of  the  for- 
eign-trade committee  of  the  N.  A.  C.  C, 
believes  that  this  co-operative  arrange- 
ment will  be  advantageous  not  only  to 
the  automotive  industry  but  also  in  the 
solution  of  general  problems  of  the 
United    States   export   trade. 

Secretary  of  Commerce  Hoover  has 
requested  an  additional  appropriation  of 
$250,000  "for  promoting  commerce." 
He  would  establish  twelve  new  divisions 
to  cover  various  commodities.  One  of 
the  twelve  would  be  automobiles  and  ac- 
cessories. 

The  plan  of  Hoover  is  to  have  two  ex- 
perts on  each  industry,  who  will  alter- 
nate in  the  field  and  serve  in  the  bureau 
at  Washington.  These  industrial  divi- 
sions would  pass  on  commercial  prob- 
lems of  the  trade  connected  with  foreign 
commerce,  utilizing  the  mass  of  foreign- 
trade  information  now  available  for  the 
industry,  and  keening  up  to  date  the 
market  investigations  undertaken  dur- 
ing the  last  five  years. 


TO  BUILD  SI. 200  SPORT  PLANE 

SEYMOUR,  IND.,  April  22— Assembly 
of  aircraft  and  the  traininsr  of  pilots  will 
be  started  bore  by  the  Western  Airline 
Syndicate,  which  has  leased  a  three-floor 
building  and  25  acres  of  ground.  The 
company  is  capitalized  for  a  quarter  of 
a  million  dollars.  The  big  production 
will  be  devoted  to  a  light  sport  plane 
selling  for  $1,200. 
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Bethlehem  Receiver 
to  Sell  Off  Trucks 

Sale  of  Pottstown  Plant  Held  Up 

for  Time — 336  Vehicles 

to  Go 

PHILADELPHIA,  April  22— On  peti- 
tion of  Clinton  E.  Woods,  receiver  for 
the  Bethlehem  Motors  Corp.,  asking  in- 
structions from  the  court,  Judge  Thomp- 
son, in  United  States  District  Court  of 
the  eastern  district  of  Pennsylvania,  this 
afternoon  issued  a  decree  granting  the 
receiver  authority  to  sell  the  completed 
trucks  on  hand  and  in  the  field,  amount- 
ing to  some  three  hundred  and  thirty- 
six  vehicles  at  the  Allentown,  Pa.,  plant 
of  the  company  and  elsewhere,  at  private 
sale  at  prices  he  deems  desirable,  and 
also  to  sell  under  similar  circumstances 
such  excess  inventory  at  the  Allentown 
and  the  Pottstown  plants  not  necessary 
for  the  maintenance  of  the  service  sta- 
tion. 

This  application  of  Receiver  Woods 
to  the  court  was  in  the  receivership  in 
equity  case  of  William  G.  Keck,  trading 
as  Keck  Bros.  &  Co.,  complainant,  vs. 
the  Bethlehem  Motors  Corporation  and 
followed  a  meeting  of  a  majority  of  the 
creditors  and  their  counsel  yesterday 
at  the  Allentown  factory  of  the  com- 
pany. At  this  meeting  resolutions  were 
passed  that  Receiver  Woods  apply  for 
the  authority  from  the  court  not  only 
to  sell  the  trucks  and  the  excess  inven- 
tory, but  also  to  sell  the  Pottstown 
plant,  devoted  to  the  manufacture  of 
the  engines,  including  the  real  estate, 
machinery  and  equipment. 

The  creditors'  committees  at  this 
meeting  represented  both  the  banker 
creditors  and  the  merchandise  creditors. 
Creditors'  counsel  at  to-day's  session  in 
court  showed  for  one  group,  however, 
that  it  would  not  be  advisable  at  this 
time  to  sell  the  Pottstown  plant,  and  no 
decree  was  granted  in  this  respect.  The 
bankers'  committee  of  creditors  repre- 
sents the  larger  claims,  aggregating 
about  $1,700,000. 

It  was  shown  at  the  creditors'  meet- 
ing on  Thursday  that  should  the  Potts- 
town plant  be  sold  the  Allentown  fac- 
tory, where  the  frames,  springs,  chassis 
and  bodies  are  produced,  could  be  oper- 
ated by  the  receiver  at  approximately 
$6,000  to  $7,000  a  month,  instead  of 
from  $12,000  to  $1. "5,000  as  at  present. 
It  is  re"  orae  of  the  ci 

as  probable  that  apnlication  will  be  made 
later  for  a  decree  to  sell  the  Pott  town 
plant.  The  Allentown  factory  will  con- 
tinue to  operate   for  the   present. 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 

readily   enough  at    prices   fixed   on   con- 
dition and  age. 

The  Madison  Motors  Corp.  quit  busi- 
ness several  years  ago.  It  was  organized 
by  Cecil  Gibson,  organizer  of  the  Gibson 
company,  state  distributer  for  the  Over- 
land line.  Gibson  no  longer  is  con- 
nected with  the  company.  Fred  C.  Dick- 
son, receiver  for  the  Madison  Motors 
Corp.,  is  in  Wisconsin,  and  at  his  office 
no  announcement  was  obtainable  as  to 
winding    up    affairs   following   this   sale. 
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M  VDISON    FAILS    OF   SALE 

ANDERSON,    taril  22      Auctioning  of 

thi  effect  of  the  Madison  Motors  Corp. 
d  little  interest  one  bid  of 
184,000  was  received  for  Hie  factory. 
It  was  not  accepted  The  building  and 
res  of  land  are  appraised  by  the 
receiver  at  $70  000.  Automobiles  and 
automobile    parts    and    supplie-     .,,1.1   (,ui 


Passenger  Cars  Share 

Truck  Fee  Increases 

HARRISBURG,  PA.,  April  21— Objec- 
tions made  by  motor  truck  interests  in 
the  State  and  such  organizations  as  the 
Philadelphia  Chamber  of  Commerce,  ap- 
parently have  caused  the  State  Highway 
Department  to  agree  to  several  impor- 
tant changes  in  the  Buckman  bill  seeking 
to  regulate  motor  traffic  and  which  the 
department  hitherto  has  been  support- 
ing. 

Reducing  the  proposed  increases  with 
respect  to  trucks  and  raising  the  fee  for 
passenger  cars  from  forty  to  fifty  cents 
per  horsepower  is  suggested.  It  is  un- 
derstood that  present  truck  fees  will, 
however,  be  raised  by  about  one-half 
their  present  rate.  The  original  increase 
contemplated  was  all  the  way  from  80 
per  cent  to  200  per  cent.  Paul  C.  Wolff, 
Pittsburgh,  representing,  as  secretary, 
the  Pennsylvania  Motor  Federation,  op- 
posed the  change  in  lighting  regulations 
embodied  in  the  bill. 

The  new  light  standards  had  been  sus- 
gested  by  the  Illumination  Engineers' 
Society  of  the  United  States.  The  de- 
partment plans  to  establish  light  testing 
stations  throughout  the  State.  It  is  re- 
ported that  comparatively  few  of  the 
present  lights  meet  the  legal  standard. 


Texas  Tractor  Sales 

Placed  at  $6,000,000 

DALLAS,  TEXAS,  April  23— More 
than  3000  power  tractors  for  farm  and 
road  use  are  being  distributed  to  users 
in  Tdxas  by  the  twenty  implement  deal- 
ers in  Dallas,  according  to  estimates  of 
men  who  keep  closely  in  touch  with  the 
tractor  trade  here.  The  average  value 
of  those  tractors  is  $2000  one  of  the  im- 
plement men  said,  which  makes  a  total  of 
$6,000,000  for  the  tractor  business  in  the 
State   for  the  year. 


LUBRICATING  OILS  REDUCED 

NEW  YORK.  April  23— The  Vacuum 
Oil  Co.  has  announced  a  substantial  re- 
duction in  the  prices  of  its  lubricating 
all  grades  and  in  all  size  pack- 
ages. The  reductions  range  from  $5  to 
$10  a  barrel  and  from  10  to  .",0  cents  a 
gal.  in  cans  The  company  reduced  its 
prices  as  of  April  20  to  give  its  dealers 
who  had  price  guarantees  to  May  1  on 
or  other  large  quantities,  pro- 
tection against  loss  covering  the  unsold 
portion  of  such  shipments  remaining  on 
hand.  A  refund  will  be  made  to  all  such 
customers  of  the  net  difference  between 
the  price 


Mississippi  Growth 
to  Come  with  Trucks 

Valley    Association    Gives    High- 
way  Transportation   Important 
Part  in  Convention 

NEW  ORLEANS,  April  25— The  big 
outstanding  feature  of  all  the  six  great 
public  conferences  which  will  make  up 
the  annual  convention  of  the  Mississippi 
Valley  Association  at  New  Orleans,  May 
2,  3  and  4  this  year,  will  be  transporta- 
tion, and  the  leading  subject  of  discus- 
sion will  be  motor  truck  transportation 
in  the  Mississippi  Valley,  and  how  it  can 
be  made  to  coordinate  and  cooperate 
with  water  transportation,  and.  through 
the  inland  waterways,  with  deep-sea 
transportation  out  of  the  ports  of  the 
valley. 

The  first  and  largest  of  these  confer- 
ences will  be  on  highway-water-rail 
transportation;  the  second  will  be  on 
agricultural  transportation,  highway 
building  for  motor  trucks,  thereby  to 
give  the  farmer  closer  connection  with 
his  home  market,  and,  through  long- 
distance transportation,  with  foreign 
markets;  the  third  will  be  on  reclama- 
tion and  conservation,  with  a  large  part 
of  it  devoted  to  highways  and  to  motor 
truck  lines  and  the  parts  they  play  in 
the  reclamation  of  lands  and  the  conser- 
vation of  resources;  the  fourth  will  deal 
with  the  development  of  new  trade 
routes,  primarily  at  sea,  but  second- 
arily, in  their  connection  with  trade 
routes  by  highway,  water  and  rail  in  the 
Mississippi  Valley. 

The  employment  of  labor  by  the  state 
in  building  highways  and  in  keeping  in 
repair  those  already  constructed,  will  oc- 
cupy a  large  part  of  the  interest  in  the 
fifth  public  conference,  and  the  sixth  will 
deal  with  foreign  trade,  especially  in 
connection  with  the  exports  of  articles 
manufactured  in   the   Mississippi  Valley. 

Probably  never  in  the  history  of  a  con- 
vention of  this  kind  has  the  automotive 
vehicle  figured  so  largely.  Delegates 
from  30  states  of  the  Union  and  from  27 
foreign  countries,  largely  Latin-Amer- 
ican, have  made  reservations  for  the  con- 
vention, the  call  for  which  was  sent  to 
more  than  10,000  firms,  corporations, 
companies  and  individuals  in  the  United 
States  alone. 

Export    Financing    Important 

The  question  of  the  financing  of  ex- 
ports from  gulf  ports,  to  which  inland 
waterway  transportation  is  now  fairly 
well  organized,  will  he  taken  up.  This 
has  been  the  great  obstacle  to  the  export 
of  automobiles,  trucks  and  tractors. 
manufactured  in  the  Mississippi  Valley, 
through  the  gulf  ports,  and  the  results 
of  the  conference  should  be  of  vital  in- 
terest to  every  automobile  manufacturer 
and  distributor  in  the  upper  Valley,  since 
water  transportation  from  those  manu- 
facturing centers  to  the  gulf  ports  is 
now  lower  than  rail  transportation  to 
i  to  any  other  ports  in  thi  coun 
t  ry. 
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President  an  Ally; 
Will  Keep  Him  So 

Graham  Tells  Philadelphia  Truck 
Association  of  Harding's  Inter- 
est in  Welfare 


PHILADELPHIA,  April  22— Mem- 
bers of  the  Motor  Truck  Association  of 
Philadelphia  listened  to  messages  of  un- 
usual importance  from  men  high  in  the 
industry  when  they  gathered  at  the 
Hotel  Adelphia  for  the  April  meeting. 
They  heard  George  M.  Graham,  vice- 
president  of  the  Pierce  Arrow  Motor  Car 
Co.,  tell  how,  in  an  interview,  President 
Harding  had  expressed  deep  interest  in 
the  problems  of  the  overtaxed  industry 
and  showed  that  he  is  an  ally  of  the 
business  and  will  be  kept  so.  They 
listened  to  R.  E.  Chamberlain,  assistant 
general  manager  of  the  Packard  Motor 
Car  Co.,  discuss  "What  An  Ideal  Dealer 
Should  Be,"  and  they  were  entertained 
and  interested  by  the  address  of  J.  D. 
Eggleston,  motor  transportation  engineer 
of  the  Paige  Motor  Car  Co.,  on  "Analyz- 
ing  Motor   Transportation." 

In  his  topic,  "Making  the  1921  Grade," 
Graham  said  in  part: 

"The  speed  already  developed  in  the 
motor  car  business,  especially  consider- 
ing past  conditions,  entitles  the  industry 
to  be  optimistic  for  the  future.  As  to 
present  business  conditions,  I  blame  the 
manufacturer  for  the  slump  we  experi- 
enced on  account  of  his  over-optimism; 
for  too  great  and  rapid  expansion  and 
for  not  protecting  his  own  credit  and 
that  of  his  dealer.  But  his  revenue  went 
to  his  partner,  good  old  Uncle  Sam,  by 
way  of  the  revenue  bill,  which  took  away 
most  of  his  profits. 

"Nevertheless,  he  has  gone  along 
pretty  well.  Throughout  the  war  condi- 
tions were  pretty  difficult — what  with  re- 
strictive legislation  and  being  eliminated 
from  foreign  business. 

"But  conditions  are  changing.  ...  I 
was  one  of  a  committee  to  see  President 
Harding  recently.  He  was  interested  it. 
our  problems  and  what  we  want  and  can 
do.  We  called  his  attention  to  the  need 
of  regulation  of  license  fees  of  all  States, 
to  keep  roads  in  repair,  but  not  to  build 
new  roads. 

Industry  Needs  Credit 

"We  told  him  our  industry  needs  credit 
and  we  pointed  out  our  export  conditions. 
I  pointed  out  that  two-thirds  of  the 
motor  vehicles,  or  in  excess  of  6,000,000 
cars,  are  owned  in  homes  where  the 
yearly  income  is  $4000  or  less.  Yet  this 
is  the  most  over-taxed  industry  existing 
and  is  one  of  the  few  with  a  sales  tax. 
No  such  tax  is  imposed  on  steamships 
or  locomotives.  Mr.  Harding  used  the 
phrase  that  the  motor  car  is  a  'purveyor 
of  transportation.'  We  found  him  an 
ally  and  will  keep  him  so." 

In  outlining  the  qualities  of  an  ideal 
dealer,  Chamberlain  asserted  that  every- 
one in  the  automobile  business  was  at 
fault  for  his  own  difficulties,  adding  that 
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salesmen  have  not  kept  up  to  the  mark 
and  will  have  to  correct  this  attitude. 
Retail  establishments,  he  continued,  for 
the  most  part  are  not  as  strong  finan- 
cially as  they  should  be,  but  are  stronger 
than  they  were  a  year  ago. 

After  reviewing  causes  and  conditions 
of  the  business  hesitancy,  Chamberlain 
said  that  the  truck  industry  had  been 
hit  harder  than  the  passenger  car  busi- 
ness, but  that  he  considered  both  funda- 
mentally sound.  He  added  that  the  aver- 
age truck  dealer  is  not  as  good  a  business 
man  as  the  average  merchant. 

He  told  of  methods  used  by  the 
Packard  company  which  gave  the  factory 
an  index  of  where  distributors  were  lax. 
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Bonus  Leading  Factor 

in  Deciding  Taxation 

WASHINGTON,  April  26— Because 
Senator  Penrose,  chairman  of  Senate 
Finance  Committee  in  conference  with 
the  Taxation  Committee  of  the  National 
Automobile  Chamber  of  Commerce 
stressed  the  fact  that  the  bonus  legis- 
lation held  the  key  to  the  tax  problem 
of  the  automotive  industry,  it  is  signifi- 
cant to  note  that  the  National  Industrial 
Council  has  opposed  the  proposed  plans 
for  monetary  rewards  to  soldiers.  The 
Council  has  distributed  an  analysis  of 
the  schemes  and  pointed  out  their  effect 
on  the  nation's  tax  bill.  Senator  Penrose 
directed  attention  of  the  automotive  in- 
dustry to  the  need  of  retaining  various 
methods  of  imposts  if  the  bonus  bill  was 
enacted. 

Two  proposals  are  now  before  the 
Congress,  known  as  the  Fordney  and  Mc- 
Cumber  bills.  It  is  proposed  to  defer  the 
execution  of  the  plan  until  Jan.  1,  1923, 
but  it  will  be  necessary  to  make  arrange- 
ments for  a  levy  immediately.  The  Mc- 
Cumber  bill  offers  five  separate  plans  of 
which  No.  1  and  No.  2  are  more  or  less 
acceptable  to  Senate  leaders.  The  cash 
payments  under  the  first  plan  are  to  be 
spread  in  quarterly  installments  over  a 
period  of  two  years  or,  in  Plan  No.  2, 
over  twenty  years  in  loans  less  repay- 
ments, or  on  account  of  deaths,  or  the 
maturity  of  what  is  for  all  practical  pur- 
poses an  endowment  insurance. 

If  every  veteran  accepts  the  cash  plan, 
it  will  cost  the  taxpayers  $1,547,904.:;!9:>. 
Should  every  veteran  accept  the  certifi- 
cate plan,  with  no  borrowings,  and  mak- 
ing allowance  for  annual  payment  on 
account  of  debts,  the  total  amounts  in 
1943  would  aggregate  $5,251,364,907.  The 
other  three  plans  range  in  total  payments 
from  three  to  four  billion  dollars. 


RACING    ASSOCIATION  FORMED 

PHILADELPHIA,  April  22— The  Na- 
tional Motor  Racing  Association,  an  en- 
largement of  the  Philadelphia  Motor 
Racing  Association,  has  been  incor- 
porated under  the  laws  of  Delaware  and 
will  stage  races  throughout  the  Middle 
Atlantic  States  during  the  season  of 
1921.  The  association  now  has  approxi- 
mately 70  members,  including  automo- 
bile, motorcycle,  airplane  drivers  and 
motor  boat  pilots. 


Good  Quotes  "Luxury" 
in  Reply  to  Dealers 

Says   Cars  Not  Necessity  in  Dic- 
tionary Sense — Dealers  Quote 
Harding's  Message 

CEDAR  RAPIDS,  Iowa,  April  22— 
Despite  a  storm  of  protesting  letters 
against  his  proposal  of  a  wheel  tax  de- 
signed to  collect  $200,000,000  from  own- 
ers of  passenger  carrying  automobiles, 
Congressman  James  W.  Good  has  reaf- 
firmed his  opinion  to  the  Linn  County 
Motor  Trades  Bureau  that  that  form  of 
vehicle  is  a  luxury. 

"Webster  defines  the  word  necessity 
as  a  thing  that  is  indispensable  and  cer- 
tainly no  sane  person  will  contend  that 
he  cannot  live  without  an  automobile," 
says  a  letter  to  the  automotive  men  of 
Good's  home  town.  "In  talking  with 
highway  commissioners  in  Washington 
at  present,  I  find  there  is  substantial 
agreement  on  their  part  that  Federal  aid 
for  highways  should  continue  and  that 
the  money  necessary  should  come  from 
an  additional  tax  on  automobiles.  Noth- 
ing will  stimulate  the  industry  more 
than  good  roads.  I  cannot  think  of  a 
more  just  tax  to  aid  in  road  building 
than  to  tax  the  automobiles  that  use  the 
roads." 

The  Linn  County  Motor  Trades  Bu- 
reau lost  no  time  in  replying  to  Con- 
gressman Good's  letter,  taking  particular 
exception  to  his  use  of  the  word  "neces- 
sity." It  pointed  out  that  President 
Harding  in  his  message  to  Congress  on 
April  12,  said  "the  motor  car  has  become 
an  indispensable  instrument  in  our  po- 
litical, social  and  industrial  life."  The 
Cedar  Rapids  dealers  further  emphasized 
the  fact  that  the  automobile  industry  is 
now  the  most  taxed  of  the  five  main 
levies  through  income  taxes,  sales  taxes, 
taxes  on  repair  parts,  State  license  and 
registration  fees,  scattering  municipal 
and  personal  property  taxes. 

"We  take  the  stand  that  all  businesses 
should  be  taxed  on  the  same  basis  and 
even  now  the  automobile  is  the  target 
of  special  levies  both  national  and  State," 
says  the  letter.  "Now  you  propose  on 
top  of  these  five  main  levies  to  add  an- 
other excessive  burden  to  the  automo- 
bile industry.  We  say  quite  frankly  we 
believe  you  should  give  this  further  con- 
sideration." 


OBENBERGER  FILES  SCHEDULES 

MILWAUKEE,  April  23— Liabilities 
of  $858,972.79  are  admitted  and  assets 
of  $1,778,329.13  are  claimed  in  the  sched- 
ules filed  by  the  John  Obenberger  Forge 
Co.  of  Milwaukee  in  bankruptcy  court 
to-day.  An  involuntary  petition  was 
filed  against  the  corporation  on  March 
lT>  with  the  consent  of  the  company, 
which  has  been  in  charge  of  a  creditors' 
committee  since  December.  The  first 
meeting  of  creditors  will  be  held  May  2, 
at  10  a.m.,  in  the  government  building 
here.    J.  F.  Gerdis  is  receiver. 
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N.  I.  V.  A.  Establishes 
Farm  Power  Bureau 

Will   Combat  Anti-Tractor   Prop- 
aganda Through  Publicity — 
Propose  Federal  Tests 

CHICAGO,  April  23— While  the  re- 
ports of  actual  business  in  hand  now 
were  not  encouraging  and  manufac- 
turers' representatives  were  reluctant  to 
make  any  predictions  of  what  the  future 
would  bring  forth  or  when  there  would 
be  a  renewal  of  buying,  a  spirit  of 
optimism  pervaded  the  spring  convention 
of  the  Tractor  &  Thresher  Department 
of  the  National  Implement  &  Vehicle 
Association  held  in  this  city  yesterday. 
Most  of  the  tractor  manufacturers  were 
represented. 

No  one  was  quite  happy  over  condi- 
tions as  they  stand,  but  there  have  been 
a  number  of  factors  entering  into  the 
situation,  principal  among  them  being 
that  of  transportation  and  freight  rates. 
Too,  the  mental  attitude  of  the  farmer 
has  figured  largely  and  whether  the 
realization  that  the  winter  wheat  crop 
— the  first  to  be  harvested,  will  be  a 
bumper  one  and  will  cause  a  change  of 
outlook,  was  a  matter  largely  of  con- 
jecture. As  yet,  the  farmer,  sensing  the 
importance  of  the  approaching  crop,  has 
shown  no  disposition  to  come  into  the 
market. 

Temporarily  the  buying  power  of  the 
farmer  has  been  destroyed.  Unable  to 
dispose  of  his  crops  or  his  cattle  at  a 
profit,  from  the  standpoint  of  his  expendi- 
tures, he  is  practicing  the  utmost  rigid 
economy  along  all  lines.  Little  blame 
was  attached  to  the  country  banker  for 
credit  refusal  with  conditions  as  they  are 
to-day.  There  is  no  need,  according  to 
the  expressed  opinions,  to  sell  him  on 
the  tractor  idea,  for  he  is  already  sold. 
But  he  has  no  money  to  lend  to  finance 
tractor  sales  or  any  other  kind  of  sales. 
In  a  recent  survey  of  conditions  among 
eighty-five  banks  in  Central  Illinois  the 
fact  developed  that  whereas  a  year  ago 
the  banks  had  on  deposit  $2,000,000,  this 
year  the  deposits  had  dwindled  to  $430,- 
000  and  borrowings  by  the  banks  were 
approximating  $2,300,000. 

Farmer  Attitude  General 

The  situation  in  Kansas  may  be  taken 
as  indicative  of  the  general  attitude  of 
the  farmer.  Despite  the  fact  that  the 
crops  there  promise  to  meet  every  antici- 
pation and  more  and  despite  heavy  rain- 
falls which  have  been  experienced  in  that 
section,  the  farmer  remains  in  a  lethargic 
state  of  mind.  He  is  not  affected,  and 
has  not  relaxed  his  position  to  the  ex- 
tent of  coming  into  town  to  buy  farm 
machinery. 

Little  was  said  at  the  meeting  of 
means  to  meet  the  situation  or  of  steps 
to  remedy  it  unless  it  be  in  the  statement 
of  Finley  J.  Mount,  the  chairman  of  the 
department,  who  urged  less  talk  and 
more  hard  work,  or  in  the  statement  of 
other  manufacturers  that  salesmen  must 
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become  salesmen  again  and  relinquish 
the  position  of  mere  travelers. 

To  cope  with  the  misrepresentation  by 
interests  opposed  to  the  tractor  industry 
that  has  been  made,  and  to  present  cor- 
rect information  to  the  farmer,  to  agri- 
cultural colleges  and  others  through  farm 
papers,  country  weeklies  and  other 
mediums,  the  association  has  established 
the  Power  Farming  Bureau  with  head- 
quarters in  this  city  and  it  is  felt  thai 
this  department  will  do  much  toward 
setting  the  doubting  farmer  right  when 
the  time  comes  for  him  to  invest  in  farm 
machinery.  This  department  received 
the  hearty  co-operation  of  the  manufac- 
turers representatives  present  at  the 
meeting. 

At  least  one  tractor  demonstration  will 
be  held  this  year,  the  time  and  place  to 
(Continued  on  page  934) 
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N.A.D.A.  to  Get  Hearing 

on  New  Revenue  Bill 

WASHINGTON,  April  23— Notifica- 
tion was  given  to  C.  A.  Vane,  general 
counsel  of  the  National  Automobile 
Dealers'  Association,  that  the  organi- 
zation's request  for  a  formal  hearing 
on  the  revenue  bill  had  been  granted. 
The  notification  was  from  Senator  Boise 
Penrose  of  Pennsylvania,  chairman  of 
the  Senate  committee  on  finance. 

Dates  for  the  hearing  will  be  an- 
nounced later.  It  is  the  intention  of  the 
Senate  committee  to  take  up  a  number 
of  general  revenue  propositions  in  con- 
nection with  the  new  fiscal  program  and 
thence  to  proceed  to  the  direct  question 
of  taxes  and  discuss  the  revenue  law  of 
1918  section  by  section  under  the  general 
titles  of  the  former  act. 

Vane  is  now  studying  the  tax  situation 
here  and  will  make  a  report  to  the  direc- 
tors of  the  N.  A.  D.  A.  at  the  meeting 
in  Detroit,  May  9.  At  that  time  the 
directors  will  determine  whether  the 
executive  committee  of  the  association 
will  appear  before  the  Senate  committee, 
whether  the  entire  board  will  go  before 
or  whether  a  number  of  the  leading  dis- 
tributors of  the  country  will  be  asked 
to  go  to  Washington  and  present  •  the 
tax   case   from    the   dealer's   standpoint. 


TTMKEN  RESUMES  OPERATIONS 

COLUMBUS,  April  23— The  Columbus 
branch  of  the  Timken  Roller  Bearing  Co. 
started  operations  April  20  after  a  shut- 
down since  October.  Word  was  received 
by  Charles  N.  Replogle,  manager,  to 
start  operations  in  the  screw,  machine, 
grinding  and  inspection  departments, 
and  about  250  men  were  put  at  work. 
It  is  hoped  to  increase  the  number  gradu- 
ally to  about  2500. 


PILOT    INCREASES    FORCE 

INDIANAPOLIS,  April  23  —  Pilot 
Motor  Car  Co.  has  increased  its  working 
force  50  per  cent  during  the  past  week. 
Orders  are  coming  in  in  fair  shape,  ac- 
cording to  Superintendent  Van  Etten, 
but  in  spite  of  a  supposed  surplus  of 
labor,  the  company  is  finding  it  difficult 
to  secure  high  class  skilled  labor. 


Studebaker  Control 
Not  to  Be  Changed 

Erskine      Denies      Schwab      and 

Durant  to  Enter  Board — 

Business  at  Best 

NEW  YORK,  April  26— The  fact  that 
Charles  M.  Schwab  and  W.  C.  Durant 
recently  have  been  heavy  purchasers  of 
stock  in  the  Studebaker  Corp.  has  given 
rise  to  renewed  reports  in  financial  cir- 
cles that  they  are  to  become  directors 
of  the  South  Bend  company.  It  is  denied 
by  both  of  them,  however.  President 
Erskine  of  Studebaker  announced  at  the 
annual  stockholders  meeting  that  no 
changes  in  the  management  of  the  com- 
pany  were   impending. 

Studebaker  stock  continues  its  spec- 
tacular course  on  the  stock  exchange 
and  is  fluctuating  between  86  and  89. 
Much  of  the  movement  in  it  is  believed 
to  be  purely  speculative,  although  the 
company  is  doing  the  best  business  in  its 
history  and  is  shipping  cars  at  the  rate 
of  more  than  7000  a  month.  Net  profits 
for  the  first  quarter  of  the  year  are 
estimated  at  more  than  $1,000,000  after 
taxes,  and  for  the  second  quarter  they 
are  expected  to  greatly  exceed  this 
amount. 

Another  report  in  regard  to  Durant 
is  that  he  has  been  buying  into  Continen- 
tal Motors.  This  was  said  to  be  re- 
sponsible for  recent  heavy  purchases 
of  stock  in  that  company.  Officers  of 
Continental  Motors  declared,  however, 
that  there  is  no  basis  for  this  rumor, 
although  the  company  is  submitting 
estimates  and  doing  considerable  work 
on  the  motor  for  Durant's  new  car. 

Reports  that  Walter  Flanders  soon 
would  join  the  Durant  organization  also 
were  denied  at  Durant's  office  here. 


CAMPBELL    RESIGNS    COMET 

KANSAS  CITY,  April  25— Robert  H. 
Campbell  has  resigned  as  vice-president 
of  the  Comet  Automobile  Co.  of  Decatur, 
111.,  to  become  vice-president  and  pro- 
duction manager  of  the  Farmers  Mfg. 
Co.,  which  has  taken  over  the  business 
of  the  Coleman  Tractor  Co.  of  this  city. 
The  new  corporation  intends  to  continue 
production  of  the  Coleman  tractor  which 
will  be  redesigned.  Officers  of  the  com- 
pany in  addition  to  Campbell  are:  Presi- 
dent and  general  manager,  Frank  Hamil- 
ton; vice-president,  O.  M.  King;  secre- 
tary and  treasurer,  James  E.  Dunn. 


COLLINS  DEFERS  RETIREMENT 

DETROIT,  April  26— R.  H.  Collins, 
whose  impending  retirement  from  the 
General  Motors  organization  was  an- 
nounced last  week,  has  decided  to  re- 
main as  president  of  the  Cadillac  Motor 
Car  Co.  for  the  next  few  months.  He 
undoubtedly  will  stay  until  the  Cadillac 
company  is  settled  in  its  new  plant. 
Collins  tendered  his  resignation  to 
President  DuPont  of  General  Motors  last 
January,  but  it  has  not  been  acted  upon. 
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Minnesota  Business 
Returns  in  Cities 

Country  Districts  Out  of  Running 

Until  New  Crop — Trucks 

Good 

MINNEAPOLIS,  April  25— Week  by 
week  the  automobile  dealers  are  show- 
ing that  business  is  on  the  gain.  The 
returning  prosperity  is  evident  on  the 
floors  of  most  of  the  city  agencies  and 
branches.  However,  this  business  is 
largely  from  the  cities  of  the  State.  The 
country  districts  are  still  out  of  the  run- 
ning so  far  as  orders  go.  The  money 
situation  has  not  improved  enough  to  al- 
low the  rural  dealers  to  handle  cars  ex- 
tensively. 

A  branch  manager  who  has  returned 
from  the  Cuyuna  iron  range  reports 
that  the  automobile  business  is  extra 
good  in  that  part  of  Minnesota.  This 
trade  also  is  in  the  towns  and  cities.  The 
truck  business  continues  good  with  con- 
tractors who  require  more  transportation 
facilities  for  jobs  that  are  being  let  for 
road  work  and  other  construction  activi- 
ties. 

Part  of  a  resume  by  the  Northwestern 
National  Bank  reads:  "We  have  a  leg- 
acy of  debts  from  the  old  year  to  con- 
tend with;  bank  reserves  are  frequently 
low,  particularly  in  small  country  banks 
which  depend  exclusively  upon  a  farmer 
clientele;  loans  are  apt  to  be  of  a  size 
out  of  proportion  to  deposits.  Although 
the  accommodations  given  to  member 
banks  are  still  at  a  high  point,  the  trend 
of  late  has  been  fairly  encouraging,  the 
total  on  March  31  amounted  to  $60,892,- 
000  as  compared  with  $58,184,000  a  year 
ago,  and  $14,340,000  on  March  31,  1919, 
at  which  latter  date  liquidation  was  mov- 
ing along  in  a  manner  more  nearly 
normal. 

"Liquidation  will  continue  gradually 
during  the  next  few  months.  It  is  rea- 
sonably certain,  however,  that  in  lines 
of  business  which  depend  primarily  upon 
the  grain  farmers,  and  in  communities 
where  credit  has  reached  the  dead  line, 
there  will  be  a  lull  until  new  money 
comes  in.  The  varying  conditions  in  the 
different  sections  are  to  be  discerned  in 
the  shades  of  expression  to  be  found  in 
reports  made  to  this  bank.  'It  is  going 
to  be  tough  until  fall,'  •There  will  be  no 
material  change  until  we  get  a  crop,' 
'We  cannot  look  for  improvement  until 
we  get  a  crop!'  " 

FORI)  FLOUR  MEETS  DEMAND 

DETROIT,  April  22— Wheat  raised  on 
the  Henry  Find  farm  in  Dearborn  and 
ground  in  the  Dearborn  Ford  flour  mill, 
now  is  being  sold  in  the  Ford  stores  at 
Highland  Park,  River  Rouge  and  Dear- 
born. The  flour  is  sold  in  25  pound  bags 
labelled  Ford  flour,  and  sells  for  $1.19  a 
bag. 

The  Ford  mill  at  Dearborn,  which  was 
completed  last  fall,  is  one  of  the  most 
modern  in  the  country.  It  is  located 
directly    alongside    of    the    Ford    grain 
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elevator  where  grain  from  the  Ford  farm 
is  stored  and  cleaned.  The  mill  is  oper- 
ating on  such  a  basis  as  to  supply  the 
stores  as  fast  as  the  flour  is  being  sold. 
The  wheat  grown  on  the  Ford  farm  is 
handled  exclusively  by  Ford  machinery 
and  equipment.  The  ground  is  plowed 
and  the  wheat  cut  by  Fordson  tractors, 
and  the  grain  hauled  to  the  mill  in  Ford 
trucks. 


Battery  Companies  Find 
Trade  Outlook  Improved 

CAMDEN,  N.  J.,  April  23— An- 
nouncement was  made  by  President 
Lloyd  at  the  annual  meeting  of  stock- 
holders of  the  Electric  Storage  Battery 
Co.  and  the  Willard  Storage  Battery  Co. 
that  since  March  1  there  has  been  a 
marked  improvement  in  business  and 
that  the  future  looks  promising.  The 
new  plants  at  Crescentville,  which  will 
cost  in  the  neighborhood  of  $2,000,000, 
are  nearing  completion. 

President  Lloyd  declined  the  request 
of  the  stockholders  for  information  on 
the  gross  sales  of  the  company.  He 
said  it  would  be  unwise  and  against  the 
best  interests  of  the  company  to  make 
the  figures  public.  This  stand  was  in- 
dorsed by  the   stockholders. 

Lloyd  said  that  an  investment  of 
nearly  $1,000,000  recently  had  been 
made  in  the  English  Battery  Co.  All 
the  directors  were  re-elected  and  the 
annual   report  was  approved. 


Propose  Car  Training 

in  Indiana  Sehools 

INDIANAPOLIS,  April  22— Sugges- 
tions that  the  Indiana  State  Board  of 
Education  consider  the  needs  of  the  au- 
tomotive industry  in  trained  automotive 
engineers,  highway  engineers,  transport 
engineers  and  educated  mechanics  have 
been  made  to  Elwood  Haynes,  of  the 
Haynes  Automobile  Co.,  recently  ap- 
pointed to  the  Board  of  Education  by 
Governor  McCray. 

The  Indiana  Automotive  Trade  Asso- 
ciation, through  its  president,  N.  H. 
Cartinhour,  annealed  to  Haynes,  that  as 
far  as  possible  and  as  far  as  compatible 
with  the  besl  general  interests  of  edu- 
cation, that  co'  rses  of  study  in  Indiana 
schools  lie  broadened  to  permit  the  train- 
ing of  men  for  the  automotive  indus- 
try. Haynes,  in  answer  to  Cartinhour, 
pledges  his  "support  of  such  an  educa- 
tion as  will  conserve  the  lies)  interests 
of  the  Stat-."  adding  that  the  work  is 
so  new  to  him  that  he  is  uncertain  of 
what  its  policies  may  !"■. 


UNITED   CUTS   BODY    PRICES 

CLEVELAND.  April  23— The  United 
Automotive  Body  Co.  has  announced  a 
reduction  in  prices  ranging  from  10  per 
cent  to  25  per  cent  on  all  its  Ford  com- 
mercial and  passenger  l»>dies  The  com- 
pany has  opened  additional  branch  as- 
sembly plants  at  Detroit  and  Pontiac, 
Mich.,  to  serve  more  efficiently  the  sales 
organizations  of  motor  truck  manufac- 
turers  located  in   these  cities. 
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Motor  Truck  Sales 
Increase  in  Texas 

Diversification      of     Use     Brings 

New  Demand — Freight  Lines 

Buy  Equipment 

DALLAS,  TEX.,  April  23— During 
the  past  two  months  200  motor  trucks 
ranging  in  value  from  $1000  to  $6000, 
and  most  of  them  in  the  $2000  to  $4000 
class,  have  been  sold  and  delivered  by 
dealers  in  Dallas  or  through  them.  This, 
despite  the  period  of  depression,  the 
dealers  believe,  is  an  indication  that  the 
motor  truck  has  firmly  entrenched  itself 
in  the  minds  of  the  industrial  and  agri- 
cultural world. 

Of  the  total  number  sold  during  the 
past  two  months  one  third  of  them  were 
delivei-ed  in  the  immediate  Dallas  terri- 
tory and  quite  a  few  of  them  went  to 
farmers  who  are  using  them  in  getting 
produce,  butter  and  eggs  to  the  city,  cot- 
ton to  the  gins,  wheat  to  the  mills  and 
corn  to  the  cribs. 

From  Dallas  quite  a  number  of  trucks 
find  their  way  to  the  cattle  country. 
Ranchers  use  them  with  trailers  for 
hauling  a  car  load  of  hay  at  a  time  from 
the  railroad  to  the  ranches,  sometime 
seventy-five  miles  away.  They  use  them 
for  hauling  calves  and  even  cattle,  alive 
to  the  railroads. 

The  Dallas  dealers  report  also  that 
many  of  the  motor  freight  lines  in  the 
thickly  settled  sections  of  the  state,  are 
buying  new  trucks  for  handling  increased 
business.  They  are  also  finding  that 
many  counties  which  have  not  already 
done  away  with  horses  and  mules  for  the 
purpose  of  hauling  road  materials, 
bridge  materials,  and  doing  other  things, 
are  getting  the  motor  truck  habit  along 
with  the  motor  road  building  habit.  In 
addition  to  these  things  the  usual  num- 
ber of  manufacturers  and  merchants  are 
buying  trucks  for  their  delivery  and 
other  business. 

Sales  of  passenger  cars  are  picking 
up  considerably,  the  show  here  perform- 
ing an  important  part  in  restoring  de- 
mand. 


MULLINS  TO  STAY  IN  SALEM 

DETROIT,  April  22— Reports  that  the 
Mullins  Body  Co.,  Salem,  Ohio,  which 
has  been  beset  by  labor  troubles,  would 
move  to  Detroit,  were  confirmed  in  part 
to-day  by  company  officials,  though  it 
was  said  labor  troubles  in  Salem  were 
nearing  adjustment  and  in  all  probability 
the  situation  would  be  overcome  and  the 
plant  would  remain  in  that  city.  Officials 
said,  however,  arrangements  had  been 
made  for  plant  space  in  Detroit,  and  for 
shipping  machinery  and  equipment  to 
Detroit  by  express  on  short  notice  when 
the  trouble  became  acute  a  few  days  ago. 

While  the  labor  situation  has  not 
cleared  entirely  and  the  company  still  is 
in  position  to  move  to  Detroit  quickly, 
it  was  said  there  was  every  indication 
in  Salem  to-day  that  such  a  radical  step 
would   not  be  necessary. 
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Townsend  Submits 
New  Highway  Bill 

Embodies  Features  Recommended 

by  Harding  and  Indorsed  by 

Automotive  Bodies 

WASHINGTON,  April  26  —  Senator 
Townsend,  chairman  of  the  Senate  Com- 
mittee on  Post  Office  and  Post  Roads, 
has  prepared  a  new  highway  bill  after 
conference  with  organizations  interested 
in  highway  development,  which  empha- 
sizes practically  all  good  roads  features 
recommended  by  President  Harding  in 
his  recent  message  to  the  Congress. 
The  measure  will  be  presented  to  the 
Senate  late  this  week  when  the  drafts 
are  completed.  The  legislation  repre- 
sents the  compromise  of  principles  and 
methods,  but  it  is  regarded  as  the  most 
acceptable  at  this  time  and  one  calculated 
to  pass  without  formidable  opposition. 

The  Senate  bill  contains  many  of  the 
important  features  of  the  original 
Townsend  bill,  which  was  indorsed  by 
the  National  Automobile  Chamber  of 
Commerce,  the  National  Automobile 
Dealers  Association,  the  Federal  High- 
way Council  and  kindred  organizations. 
The  new  draft  creates  the  Federal  High- 
way Commission,  continues  Federal  aid 
to  states  with  drastic  maintenance 
clauses  and  other  marked  revisions  in- 
tended to  abolish  abuse  in  the  distribu- 
tion of  Federal  funds. 

The  $100,000,000  fund  which  is  appro- 
priated for  Federal  aid  each  year  is 
continued  for  two  years,  but  provisions 
have  been  inserted  which  restrict  the 
distribution  of  the  money.  Not  more 
than  3  per  cent  is  to  be  expended  for 
the  administration  of  the  Federal  High- 
way Act  for  carrying  on  necessary  high- 
way research  and  investigational  studies 
independently  of  any  co-operation  with 
the  State  Highway  Departments  and 
other  research  agencies.  It  is  provided 
that  the  commission  shall,  after  making 
these  deductions,  apportion  the  re- 
mainder of  the  appropriation  for  each 
fiscal  year  among  the  states  as  follows: 

Basis   of   Ratios   (hanged 

"One-third  in  the  ratio  which  the  area 
of  each  state  bears  to  the  total  area 
of  all  the  states;  one-third  in  the  ratio 
which  the  population  of  each  state  bears 
to  the  total  population  of  all  the  states, 
as  shown  by  the  latest  available  Federal 
census;  one-third  in  the  ratio  which  the 
mileage  of  rural  delivery  routes  and  star 
routes  in  each  state  bears  to  the  total 
mileage  of  rural  delivery  and  star  routes 
in  all  the  states,  at  the  close  of  the  next 
preceding  fiscal  year,  as  shown  by  cer- 
tificates of  the  Postmaster  General, 
which  he  is  directed  to  make  and  furnish 
annually  to  the  commission.  Provided, 
That  no  state  shall  receive  less  than 
one-half  of  one  per  cent  of  each  year's 
allotment.  And,  Provided  Further,  any 
amount  apportioned  under  the  provisions 
of  this  Act  unexpended  at  the  end  of 
the  period  during  which  it  is  available 
for  expenditure  under  the  terms  of  this 
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section  shall  be  reapportioned,  within 
sixty  days  thereafter,  to  all  the  states 
in  the  same  manner  and  on  the  same 
basis." 

The  bill  further  provides:  "That  the 
commission  shall  establish  an  interstate 
system  of  highways,  composed  of  pri- 
mary interstate  roads  which  shall,  by 
the  most  practical  routes  and  with  due 
consideration  for  the  agricultural,  com- 
mercial, postal  and  military  needs  of  the 
nation,  afford  ingress  into  and  egress 
from  each  state  and  the  ■  District  of 
Columbia.  Such  interstate  system  may 
include  highways  to  and  from  important 
water  ports,  and  highways  connecting  at 
the  border  with  the  main  highways  in 
countries  adjoining  the  United  States; 
but  shall  not  include  any  highway  in 
a  municipality  having  a  population,  as 
shown  by  the  latest  available  Federal 
census,  of  five  thousand  or  more,  except 
that  portion  of  any  such  highway  along 
which,  within  a  distance  of  one  mile,  the 
houses  average  more  than  two  hundred 
feet  apart. 

Must  Provide  Maintenance 

In  order  to  carry  out  the  recommenda- 
tions of  the  President,  the  Senate  Com- 
mittee has  inserted  a  proviso  to  the 
effect  that  no  project  shall  be  approved 
by  the  commission  in  any  state  until 
the  state  has  made  adequate  provision 
for  the  maintenance  of  the  highway 
selected  by  the  commission  in  that  state. 
It  will  be  noted  that  this  provision  fulfills 
the  suggestion  of  President  Harding  in 
his  message  to  Congress. 

Because  of  the  conflicts  which  have 
occurred  between  state  highway  officials 
and  the  Federal  authorities,  it  is  provided 
that  in  the  case  of  any  state  failing 
to  carry  out  the  provisions  of  this  agree- 
ment after  construction  or  reconstruction 
of  the  highway,  it  shall  be  notified  that 
after  sixty  days  the  commission  will  pro- 
ceed to  have  the  highway  placed  in  a 
proper  condition  of  maintenance  and 
charge  the  cost  against  the  Federal 
funds  allotted  to  the  state.  This  clause 
makes  maintenance  compulsory  to  the 
states,  and  is  expected  to  do  much 
towards  overcoming  neglect. 

This  program  was  reached  after  a 
conference  here  Monday  with  the  Senate 
Postoffice  Committee,  in  which  Pyke 
Johnson  represented  the  National  Auto- 
mobile Chamber  of  Commerce.  A.  G. 
Batchclder,  executive  secretary,  and  M. 
O.  Fldridge  of  the  American  Automobile 
Association;  P.  M.  Williams  and  H.  G. 
Shirley  of  the  Federal  Highway  Council; 
C.  A.  Vane,  National  Automobile  Dealers 
Association,  were  spokesmen  for  the 
automotive  and  associated  industries. 
Representatives  of  the  farm  organiza- 
tions and  American  Association  of  High- 
way Officials  were  present. 
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ITALY  EXEMPTS  BRITISH  CARS 

OTTAWA,  ONT.,  April  22— Italian 
customs  authorities  have  been  em- 
powered to  authorize  the  unrestricted 
importation  without  license  of  automo- 
E  British  origin  shipped  from 
Great  Britain,  this  applying  to  those  of 
Canadian  manufacture  as  well  as'  those 
of  the  United  Kingdom. 


Bartlett  Is^  Named 
Splitdorf  Executive 


Succeeds    R.    W.    Sutherland 
Managing     Vice-President— 
Other  Officials  Change 


As 


NEWARK,  N.  J.,  April  27— M.  W. 
Bartlett  was  elected  vice-president  and 
general  manager  of  the  Splitdorf  Elec- 
trical Co.  at  a  meeting  of  the  directors 
here  to-day.  He  will  succeed  R.  W. 
Sutherland. 

Bartlett  is  no  stranger  to  the  Split- 
dorf organization.  He  went  with  the 
company  in  1911  as  secretary  and  re- 
mained until  1919.  During  the  war  he 
handled  all  its  export  sales  and  built 
up  a  very  substantial  business.  He  re- 
signed in  1919  to  become  Eastern  man- 
ager of  the  Wire  Wheel  Corp.  of  America 
in  charge  of  sales  to  manufacturers  and 
dealers  east  of  Buffalo,  as  well  as  ex- 
port sales.  He  is  popular  in  the  Split- 
dorf organization  and  the  directors  are 
confident  the  company  will  show  marked 
progress  under  his  direction. 

C.  W.  Brunnell  was  appointed  sales 
manager  of  the  Splitdorf  company  at  the 
meeting  to-day.  He  resigned  from  the 
Edison  Lamp  Works  to  accept  the  posi- 
tion. During  his  connection  with  the 
Edison  company  he  developed  all  the 
sales  of  incandescent  lamps  for  cars. 

D.  R.  Walls  was  elected  advertising 
manager  to  succeed  P.  A.  Tanner. 

Sutherland  has  not  announced  his 
plans  for  the  future.  He  has  been  with 
the  Splitdorf  company  since  the  Alvord 
interests  obtained  control  in  1912,  and 
has  held  various  positions  of  respon- 
sibility. 


Lower  Price  Rumor 

Malicious,  Says  Dodge 

DETROIT,  April  2G— C.  W.  Matheson, 
general  sales  manager  of  Dodge  Bros., 
denounced  the  report  of  a  contemplated 
cut  in  Dodge  prices  as  "a  malicious 
rumor  evidently  started  by  competitors." 
"The  price  of  the  Dodge  car  will  not 
come  down  until  the  manufacturing  costs 
drop,  and  they  are  higher  to-day  than 
ever,"  said  Matheson.  "You  can  say 
there  will  be  no  cut  now  and  none  in  the 
future  insofar  as  we  can  see.  We  are 
building  450  cars  daily  and  shipping  only 
on  orders,  and  we  are  selling  them  faster 
than  we  can  build  them." 

Matheson  also  took  occasion  to  deny 
a  statement  attributed  to  another  mem- 
ber of  the  Dodge  organization  that  the 
company  would  put  out  a  new  sedan 
May  1. 


CHICAGO  il   IS  GAS  TO  20 

CHICAGO,     April    28— A    drop    of    3 
cents  in  the  price  of  gasoline  in    ' 

and  the  Middle  We  tern  State     was  an 
nounced  this  week   by  the  Standard   "il 
Co.  of  Indiana.     This  means  a  cui    from 
25  to  22  cents  at  the  filling 
from    23    to    20    cents    on   tank    wagons. 
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Haimum  Appointed 
Oakland  President 

Saginaw  Products  Head  Succeeds 
F.  ^  .  W  arner,  Voluntarily  Re- 
tired— More  Changes  Likely 

NEW  YORK,  April  26— George  H. 
Hannum,  general  manager  of  the  Sagi- 
naw Products  division  of  the  General 
Motors  Corp.,  has  been  appointed  general 
manager  of  the  Oakland  Motor  Car  Co. 
to  succeed  F.  W.  Warner.  Hannum  has 
played  a  leading  part  in  the  development 
of  the  parts  group  of  General  Motors  and 
is  regarded  as  one  of  the  ablest  execu- 
tives in  the  organization. 

While  Warner  has  retired  from  the 
direction  of  the  Oakland  company,  he 
remains  a  vice-president  and  director  of 
the  General  Motors  Corp.  No  announce- 
ment has  been  made  either  by  Warner 
or  the  corporation  regarding  his  future 
activities.  It  is  evident  from  the  fact 
that  he  remains  an  officer  of  General 
Motors  that  he  will  fill  some  place  in  the 
organization.  It  is  understood  that 
Warner's  retirement  from  the  Oakland 
plant  was  purely  voluntary.  Several 
other  changes  in  the  Oakland  personnel 
are  expected  to  follow  his  resignation 
from  the  company. 

Reorganize  Indiana  Sales 

INDIANAPOLIS,  April  25— Reorgani- 
zation of  the  retail  plan  under  which  the 
Oakland  Motor  Car  Co.  has  operated  :n 
Indiana  for  some  time  is  practically  com- 
plete. State  distribution  of  Oakland 
cars  is  to  be  taken  over  by  the  E.  W. 
Steinhard  Co.,  effective  April  25,  accord- 
ing to  information  obtainable  to-day. 
Public  announcement  of  the  change  is 
expected  soon. 


General  Motors  Accepts 

Collins  Resignation 

XEW  YORK.  April  28— General  Mo- 
tors Corp.  announces  that  the  resigna- 
tion of  Richard  H.  Collins  as  president 
and  general  manager  of  the  Cadillac 
Motor  Car  Co.,  which  was  tendered  on 
Jan.   14th.  has  been  accepted. 

Herbert  H.  Rice,  formerly  treasurer 
and  now  one  of  the  vice-presidents  of 
the  General  Motors  Corp.  has  been  ap- 
pointed as  .successor  to  Collins  and  will 
take  charge  of  the  Cadillac  in  the  near 
future. 

The  possibility  of  Collins'  retirement 
has  for  some  weeks  been  the  subject  of 
conjecture  in  financial  and  automotive 
circles. 

N.I.V.A.  Establishes 

Farm  Power  Bureau 

i  ( 'ontinued  from  page  931  > 
be  left  with  the  Tractor  show  and  demon- 
stration committee.     This  is  made  up  of 
J.  B.  Bartholomew.  Avery;  E.  ,1.  Git 
J.  I.  Case  Tractor  Machinery  Co.;  G.  B. 
Sharpe,   Cleveland   Tractor   Co.;    Harry 
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Bates,  Bates  Machinery  &  Tractor  Co.; 
J.  A.  Everson.  International  Harvester 
Co.;  G.  L.  Gillette,  Minneapolis  Steel  & 
Machinery  Co.:  Donald  McDonald,  Avery 
Co.,  and  A.  H.  Gilbert,  Rock  Island  Plow 
Co.  There  will  probably  be  four  demon- 
strations. The  question  of  a  show  was 
touched  upon  and  this  matter  will  be  left 
with  the  committee. 

The  consensus  of  opinion  relative  to 
state  laws  requiring  tractor  tests  was 
that  in  any  state  where  such  laws  were 
contemplated  and  recommendation  should 
be  made  providing  for  the  exemption 
from  tests  of  tractors  which  had  been 
tested  in  other  states  under  similar 
laws.  It  was  felt,  at  the  same  time, 
that,  to  avoid  the  multiplicity  of  state 
laws,  which  now  seems  to  be  on  the  de- 
cline, it  would  be  better  to  enact  a 
Federal   law. 
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Willys  Production 

to  Be  450  Daily 

(Continued  from  page  927) 

taken  home  is  that  when  one  tries  to 
run  all  the  business  in  the  world  one 
only  passes  through  about  one  such  de- 
pression as  we  have  experienced. 

"I  am  selling  out  my  interests  in  many 
of  the  other  companies  which  I  have 
taken  to  in  the  last  few  years  and  will 
give  all  my  time  to  Willys-Overland." 

Willys  complimented  Chrysler  and 
said  that  although  he  was  probably  the 
highest  salaried  man  in  the  automobile 
industry  he  was  the  cheapest  man  on  the 
payroll  because  of  the  economy  he  had 
forced  into  the  building  of  cars. 

It  was  the  most  enthusiastic  meeting 
of  dealers  here  in  many  years.  The 
bankers  who  were  present  at  the  meet- 
ing were  particularly  pleased  with  the 
showing. 


Ford  to  Establish 

50  Mexican  Branches 

HOUSTON.  TEX.,  April  26— Accord- 
ing to  W.  M.  Ma. -Donald,  manager  of  the 
Houston  branch  factory  of  the  Ford 
Motor  Co.,  arrangements  are  being  male 
for  the  establishment  of  fifty  agent  ies 
of  the  Ford  car  in  Mexico.  MacDonald 
says  the  company  is  after  the  Mexican 
business  and  to  establish  connections  in 
that  country  three  men  representing  the 
Houston  plant  are  in  Mexico  calling  on 
the  trade.  These  men  will  spend  the 
next  three  months  in  the  Mexican  Re- 
public and  it  is  their  intention  to  visit 
every  pari  i  f  the  country  they  can  reach 
to  open   markets  for  the  Ford  products. 


RALEIGH     BUILDS     TWO     MODELS 

BRIDGETON,  N.  J.,  April  25— The 
Raleigh  Motors  Corp.  is  now  building 
a  four  and  a  six-cylinder  passenger  car. 

The  six  is  to  sell  for  $2750  and   i 
for    s_'(i:,ii.      Details    of   the    six    cylinder 
model  disclose  the  use  of  many  standard 
parts  such  as   Hcrschell-Spillman   engine, 

Spacke  axli  Westinghouse  starting  and 
lighting,  Stromberg  carbureter,  Gem- 
mer  steering  gear  and  Stewart  vacuum 
system. 


Renault  Speeds  Up 
on  New  Light  Car 

Goes   Into    Full    Capacity    on    10 

H.  P.  Model  Selling  at  19,500 

Francs 

PARIS,    April    14     (By    Mail)— The 

Renault  factory  went  into  full  produc- 
tion at  the  beginning  of  April  on  the 
modified  10  hp.  popular  car  planned 
immediately  after  the  armistice.  There 
was  considerable  delay  in  getting  this 
model  on  the  market,  and  the  price 
fixed  in  1910  underwent  many  increases. 
Since  the  first  series  went  through  the 
shops  several  changes  have  been  made 
in  the  design,  and  it  is  the  new  and 
definite  type  which  is  now  in  full  pro- 
duction. 

There  have  been  no  changes  in  the 
engine,  which  is  a  four-cylinder,  75  by 
120  mm.  The  wheelbase  is  111  in.  and 
the  tread  56  in.,  compared  with  the 
narrow  tread  used  by  some  other  French 
manufacturers  of  cheap  cars.  New  and 
more  powerful  brakes  are  fitted.  Both 
these  are  on  the  rear  wheels,  and  are 
concentric  internal   expanding  type. 

Nickel  plated  fittings  are  now  stand- 
ard, as  well  as  Michelin  detachable  steel 
disk  wheels. 

With  the  new  type  Renault  carbureter 
it  is  declared  that  gas  consumption  is 
32   miles  to  the  American  gallon. 

Five  body  styles  are  standardized  and 
produced  in  the  former  aviation  depart- 
ment of  the  Renault  factory.  Storage 
batteries  for  starting  and  lighting  are 
carried  under  the  valence  between  run- 
ning board  and  chassis  frame.  This 
space  is  also  made  use  of  for  tool  lockers. 
With  four  passenger  body  and  complete 
equipment  this  car  is  listed  at  19,500 
francs,  this  price  including  the  French 
luxury  tax. 

Renault  officials  declare  that  orders 
for  700  of  this  model  have  been  received 
within  two  weeks,  and  that  the  factory 
is  three  months  behind  on  deliveries. 

France  to  Clear  Out 

Two  More  Car  Camps 

PARIS,  April  16  (B>i  Mail)— Two 
more  American  automobile  camps  are 
being  offered  for  sale  as  a  whole.  They 
are  the  camp  at  Bassens  near  Bordeaux, 
and  remains  of  the  Franchises  camp, 
near  Langres,  in  the  Huate  Marne.  In- 
dividual sales  have  been  carried  on  for 
some  time  at  both  these  camps,  but  it 
has  now  been  decided  to  clear  out  the 
material  as  a  single  lot.  The  Bassens 
camp  contains  223  Holt  tractors,  87 
1 '  W  D.  tractors  and  trucks,  208  5-ton 
Liberty  trucks,  38  White  trucks  of  vari- 
ous types.  52  Riker  4-ton  trucks,  about 
30  Packards,  and  small  numbers  of  Nash, 
Pierce- A  now.  G.M.C.,  Republic,  Gar- 
ford,  and    Mack  trucks. 

At  the  Franchises  camp,  near  Lan- 
gres, there  are  85  Liberty  trucks  and 
about  $2,11(10.1100  worth  of  American 
automobile   spare   parts. 
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Sales  of  Equipment 
Show  Gradual  Gains 

March    Business    Tops    February 
20  Per  Cent — Dealers  Main- 
tain Normal  Stocks 

NEW  YORK,  April  2:3— Sales  of  au- 
tomotive equipment  in  the  New  York 
district  for  March  showed  an  increase 
of  20  per  cent  over  February  in  retail 
selling  and  22  per  cent  in  wholesale,  ac- 
cording to  an  investigation  conducted  by 
the  research  department  of  the  Class 
Journal  Co.  Tire  sales  at  retail  showed 
an  increase  of  18  per  cent  and  at  whole- 
sale 24  per  cent. 

The  investigation  showed  a  general 
tendency  to  maintain  normal  stocks  of 
supplies,  and  in  some  cases,  particularly 
among  those  handling  equipment  as  a 
side  line,  there  was  a  tendency  to  en- 
large. In  tires  a  movement  toward 
more  extensive  use  of  cheaper  grades 
was  found,  the  feeling  among  the  buy- 
ing public  being  that  higher-priced  lines 
should  be  reduced. 

Uniformity  of  complaint  was  found  in 
the  tire  trade  against  the  selling  of  re- 
imported  A.  E.  F.  surplus  tires  as  new 
stock.  It  is  thought  these  tires  will 
prove  defective,  owing  to  deterioration 
of  quality  through  aging,  and  that  the 
ensuing  dissatisfaction  will  have  an  in- 
jurious effect  on  all  tires  bearing  these 
brands. 

Reports  received  by  the  research  de- 
partment indicate  that  sales  of  equip- 
ment began  to  nick  up  about  March  1  in 
New  York,  Chicago  and  Minneapolis, 
and  about  March  15  in  Boston.  Sales 
are  found  to  be  still  slow  in  Cleveland, 
Pittsburgh     and     through     the     South. 

On  the  whole,  business  was  found  I  i 
be  behind  last  year's  figures  in  the 
equipment  line  in  New  York,  the  de- 
crease ranging  from  12  to  20  per  cent. 
Practically  all  of  the  supply  business 
was  shown  to  be  in  the  hands  of  regular 
equipment  dealers,  the  sales  in  hard- 
ware, department  and  sporting-goods 
stores  being  negligible,  except  where 
distinct  departments  were  opened. 

\  \SH    TO    BUILD    ADDITION 

KENOSHA,  WIS.  April  22— At  the 
quarterly  meeting  of  the  directors  of 
the  Nash  Motors  Co.  held  here  to-day 
it  was  announced  that  the  company 
planned  to  build  an  addition  to  its  plant 
in  Milwaukee.  The  addition  will  be  100 
x  600  ft.  and  three  stories  high,  and 
will  be  large  enough  to  provide  for  a 
large  increase  in  the  output. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

Accounts  outstanding  against  the  com- 
pany were  said  to  total  $50,000.  Fred- 
erick E.  Murphy,  J.  C.  Compton  and  M. 
C.  Barnum  were  named  appraisers  to 
estimate  assets  of  the  company.  Credit- 
ors were  given  45  days  to  make  returns. 
Back  wages  of  $5851.17  were  ordered 
paid  employees.  The  receivership  was 
instructed  to  operate  the  repair  depart- 
ment of  the  Wilcox  factory  to  give  serv- 
ice for  2000  Wilcox  truck  owners  in  the 
Twin  Cities.  The  receiver's  bond  was 
put  at  $50, P00.  The  company  agreed  to 
the  receivership  and  admitted  the  claim 
of  the  complainant  company. 
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WILCOX  IN  RECEIVERSHIP 

MINNEAPOLIS,  April  25— The  H.  E. 
Wile-ox  Motor  Co.  has  gone  into  the 
hands  of  a  receiver,  Judge  W.  F.  Booth 
of  the    Federal    Court    named    Frank    K. 

i      president   and    manager  of  the 
F.  E.  Satterlee  Co.,  wood  and  iron  work- 
ing  machinery   and    mill   supplies.     The 
petition     was     filed    by     the     S 
Foundry    Co.    with    claims    of    .-: 


Roamer  Makes  Record 

With  Rochester  Engine 

DAYTONA,  FLA.,  April  25— A  regular 
stock  Roamer  chassis  powered  with  the 
new  four-cylinder.  horizontal  valve 
Rochester-Duesenberg  engine  and  driver: 
by  L.  F.  Goodspeed,  chief  engineer  for 
the  Barley  Motor  Car  Co.,  created  what 
is  claimed  to  be  a  world's  record  for  a 
stock  chassis  by  making  the  measured 
mile  in  34.26  seconds,  or  at  the  rate  of 
105.08  m.p.h. 


The  Rochester  Duesenberg 

Designed  by  Fred  S.  Duesenberg,  the 
engine  was  originally  4  x  (i  in.  and  as 
such  was  raced  all  over  America.  Last 
year  the  Rochester  Motors  Corp.  took 
over  the  production  as  a  commercial 
proposition.  The  first  engines  turned 
out  were  powerful  but  not  flexible  enough 
for  every-day  use.  The  motor  was  re- 
designed and  the  size  increased  to  a  bore 
of  AV*  in.  and  a  stroke  of  6  in.,  and  the 
power  increased  over  50  per  cent  above 
that  of  the  earlier  motors  built.  Flexi- 
bility was  greatly  improved,  the  motor 
was  made  quieter  and  generally  refined 
down.  The  first  motors  to  come  through 
production  were  tested  by  engineers  of 
the  Barley  Motor  Car  Co.  in  January  of 
this  year,  and  they  decided  to  try  some 
in  their  standard,  stock  Roamer  sport 
models.  The  success  of  these  led  to  the 
pei  'l   i  rial     .in  i    held. 

ROBERT  .1.  1)1  UARRE  DIES 
MILWAUKEE,    April    25    The    death 

is  announced  of   Robert   J.    DuBarre,  as- 
"I       manager     of     sales     of      (lender, 
Pai      (ike   &    Frey   Co.,  manufacturers  of 
galvanized  sheel   and  steel  ware. 


Fordson  Production 
on  200  Daily  Basis 

Wide  Distribution  Brings  Gradual 

Increase  in  Production — Car 

Orders  Exceed  Schedule 

DETROIT,  April  22— Two  hundred 
Fordson  tractors  are  now  leaving  the 
assembly  line  at  the  River  Rouge  plant 
every  day.  The  plant  reached  a  daily 
production  of  200  on  March  24  and  a 
few  days  later  hit  225.  Since  the  first 
of  April,  however,  the  output  has  aver- 
aged 200  daily,  which  schedule  will  be 
continued.  Up  to  April  7,  2557  Ford- 
sons  had  been  built.  There  has  been  a 
proportionate  increase  in  the  number  of 
men  employed  since  production  at  the 
tractor  plant  was  resumed  in  February. 

Distribution  has  been  scattered 
throughout  the  East  and  Middle  West, 
with  305  Fordsons  having  been  sent  to 
Canada  in  the  last  two  weeks.  These 
were  shipped  to  the  Ford  Motor  Co.  of 
Canada,  and  from  there  to  the  Ford 
branch  at  Toronto  for  distribution. 
Large  numbers  of  Fordsons  were  sent 
to  Connecticut,  Pennsylvania,  Wiscon- 
sin, New  York,  Indiana,  Ohio  and  Illi- 
nois. 

The  big  plant  at  Highland  Park  is  in- 
creasing production  of  passenger  cars 
and  trucks  daily,  and  while  the  sched- 
ule of  90,000  was  fixed  as  the  maximum 
for  April,  up  to  April  10,  107,719  cars 
and  trucks  had  been  requisitioned  for 
the  month.  During  the  first  threj 
months  of  1921  the  demand  for  Ford 
cars  and  trucks  greatly  exceeded  produc- 
tion, officials  declare,  and  on  April  1, 
with  a  total  production  during  the  three 
months  previous  amounting  to  127,074 
cars  and  trucks,  the  company  had  102,- 
000   unfilled  orders  on  its  books. 


LOOK  FOR  MAY  TRUCK  BOOM 

SPRINGFIELD,  OHIO,  April  21— 
"We  are  operating  with  the  force  we 
have  maintained  for  the  last  few  months 
filling  orders  as  they  come  in,"  said 
A.  K.  Stewart,  general  manager  of  the 
Kelly-Springfield  Motor  Truck  Co.  "We 
are  holding  our  own  and   prospects  are 

better   than  they  were.     It  is   c\i ted 

that  there  will  be  an  increased  demand 
for  motor  trucks  in  May."  The  force  is 
gradually  being  reorganized,  preparatory 
to  meeting  the  improvement  in  business 
expected.  .lames  L.  Oeddes,  chairman 
of  the  board  of  directors,  who  has  been 
ill  at  his  home  for  several  weeks,  is 
now  able  to  be  out  for  a  few  hours  each 
day. 

TO    BUILD   NEW    STEAM    CAR 

CHICAGO,  April  25— The  Crossland 
Steam  Motive  Corp.  of  this  city  has 
been  licensed  by  the  Crossland  Pfaff 
Engineering  Laboratories  to  manufac- 
ture a  steam  car  to  be  called  the  Cross- 
land.  The  car  is  to  have  a  wheelbase  of 
131  in.,  will  sell  for  $3600,  and  will 
have  a  two-cylinder  steam  engine  oper 
ating  undei-  a  pressure  of  600  lb. 
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Stockholder  Action 
on  Goodyear  Delayed 

Ratification  of  Refinancing  Held 

Over  to  Monday — Quick 

Recovery  Expected 

AKRON,  April  27— Postponements  of 
the  special  meeting  of  Goodyear  Tire 
&  Rubber  Co.  stockholders,  called  to  ap- 
prove the  refinancing  program,  follow  in 
rapid  succession.  The  latest  ones  were 
from  Monday  until  to-day  and  from  to- 
day until  next  Monday. 

President  F.  A.  Seiberling-  and  Vice- 
President  C.  W.  Seiberling  have  re- 
turned from  New  York  where  they  spent 
several  days  in  consultation  with  the 
bankers.  F.  A.  Seiberling  has  declined 
to  comment  in  any  way  on  the  passing 
of  the  company's  control  from  his  hands 
into  those  of  the  bankers.  Representa- 
tives of  the  financial  syndicate  which 
has  put  over  the  $85,000,000  refinancing 
program  will  direct  the  affairs  of  the 
great  tire  plant  for  the  20  years 
which  the  new  securities  will  run.  The 
subscription  books  for  the  8  per  cent 
first  mortgage  bonds  already  have  been 
closed   and   the   issue  oversubscribed. 

It  is  understood  here  that  no  decision 
has  been  reached  concerning  who  will 
succeed  Seiberling  as  president  of  the 
company,  or  who  will  fill  other  positions 
in  which  it  is  expected  changes  will  be 
made.  It  is  not  improbable  that  a  finan- 
cial man  will  take  the  helm  until  con- 
ditions are  on  a  more  satisfactory  basis. 

While  it  has  been  announced  in  New 
York  that  the  Seiberlings  will  be  ousted, 
it  is  hoped  here  that  no  such  drastic 
step  will  be  taken  and  that  the  new 
control  will  be  more  supervisory  than 
active.  The  banking  interests  are  ex- 
pected to  designate  at  least  one  vice- 
president  for  the  company  as  well  as 
the  treasurer  to  prevent  a  repetition  of 
what  they  regard  as  reckless  expenditure 
which  was  considered  largely  responsible 
for  the  present  plight  of   the  company. 

Akron  bankers  and  rubber  manufac- 
turing experts,  after  a  careful  study  of 
the  refinancing  program,  have  expressed 
the  opinion  that  the  company  will  be 
able  easily  to  work  out  of  its  present 
financial  position  during  the  20  years 
allowed  by  the  life  of  the  bonds.  The 
increased  capital  charges  added  by  the 
bonds,  ami  prior  preference  stock  if  the 
total  amount  of  bonds  required  remains 
at  $85,000,000  together  with  sinking  fund 
charges,    will    approximate    $14,000,000. 

Good.y  I     show   that  the  com- 

pany's nel   eari  in         ince   L913,  up  until 
last,  year,  amounted   to   a   total   of  $70,- 

190,  out  of  sales  aggregating  $571 
109,108.     The  net  earnii  three 

yeara  previous  t<>  1920  were  larger  than 
during  other  years.    In  1917  net  earnings 

for  the  lii    I  ided    \  10,1 100 

and  were  about  $14,000,000.    In  1918  the 

i  id    to    $15,000,000    and 

rose  to  $23,000,000  in  1919. 

Goodyear  did  a  total  business  of  over 
:v!(iu, linn, nun    last     year,    but    due    to    COB 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

tractual  obligations  and  writing  down 
of  inventories,  reported  a  deficit  instead 
of  a  profit.  The  company  is  now  work- 
ing on  a  basis  of  20,000  tires  daily,  as 
compared  to  normal  production  of  23,000 
tires  a  day,  and  at  this  rate  will  d3  a 
business  this  year  of  more  than  $140,- 
000,000. 

(Continued  on  page  940) 


Three  Automobile  Men 

on  Hoover  Committee 

WASHINGTON,  April  25  —  Three 
representatives  of  the  automotive  indus- 
try have  been  invited  to  assist  Secretary 
of  Commerce  Hoover  in  the  reorgani- 
zation of  the  Department  of  Commerce 
along  lines  that  will  make  it  useful  to 
industry  in  the  development  of  foreign 
and  domestic  trade.  Thirty-six  leaders 
will  meet  here  Friday  for  conferences 
and  business  paper  editors  will  gather 
on  Monday  for  the  second  of  monthly 
meetings  with   Secretary   Hoover. 

J.  Walter  Drake,  chairman  of  the 
Foreign  Trade  Committee  of  the  Na- 
tional Automobile  Chamber  of  Com- 
merce; John  J.  Raskob,  chairman, 
finance  committee,  General  Motors  Corp., 
and  W.  H.  Stackhouse,  president,  Na- 
tional Implement  and  Vehicle  Associ- 
ation, will  discuss  the  problems  of  th? 
automotive  and  allied  industries.  It  is 
proposed  to  change  the  personnel  of  the 
conferees  in  order  to  keep  in  touch  with 
special  men  in  all  industries  as  the  prob- 
lems in  their  particular  field  arise. 

Gasoline  Buying  Drops 

Despite  Lower  Prices 

WASHINGTON,  April  21— Price  cuts 
failed  to  make  any  material  difference  in 
volume  of  gasoline  consumption  as  the 
Bureau  of  Mines  refinery  statistics  for 
February  show  that  the  daily  average  of 
gasoline  production  fell  off  by  one  mil- 
lion gallons  but  the  stocks  increased  by 
108,000,000  gal.  The  lessened  demand 
was  also  reflected  in  increase  of  18,000,- 
000  gal.  of  lubricating  oils  in  reserve 
with  a  decreased  production  of  185,000 
gal. 

The  figures  show  that  there  were  680,- 
5  10,351  gal.  on  hand  at  the  end  of  Febru- 
ary. Exports  amounted  to  52,497,051 
gal.,  shipments  to  insular  possessions  4,- 
536,619,  and  domestic  consumption  225,- 
195,372  gal.  The  daily  average  con- 
sumption was  10,079,609  gal. 


FEDERAL  SPARK   PLUG  MOVES 

WESTFIELD,  MASS.,  April  26— The 
spark  plug  manufacturing  plant  of  the 
Federal  Corp.  has  been  sold  at  auction 
to  George  N.  Gray,  representing  the 
Shavvmut  National  Bank  of  Boston  on 
foreclorure  of  a  mortgage.  A  state- 
ment was  issued  by  the  company  that 
the  business  would  be  continued  in  a  new 
location  here  and  that  a  large  manu 
facturing  firm  located  in  the  eastern  end 
of  the  State  would  come  here  and  In, -ate 
in  the  present  plant  of  the  Fedi 
poration. 
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Milwaukee  Industry 
Has  Turned  Corner 

Bank    Review     Shows     Business 

Decidedly   Better — Heavy 

Cuts  in  Inventories 

MILWAUKEE,  April  25— "The  auto- 
motive trades  seem  to  have  turned  a  cor- 
ner in  the  last  month  or  two,"  says  Busi- 
ness and  Financial  Comment,  the  month- 
ly review  of  local  financial  and  commer- 
cial conditions  issued  by  the  First  Wis- 
consin National  Bank  of  Milwaukee. 
"The  month's  sales  for  all  Milwaukee  in- 
dustries were  decidedly  better  than  for 
the  previous  month.  The  gain  was  espe- 
cially apparent  in  the  automotive  parts 
and  equipment  industries.  Forward 
business  shows  a  tendency  to  increase. 
Future  purchasing  commitments  are  still 
conservative.  Few  manufacturers  are 
buying  more  than  they  need  in  the  im- 
mediate future.  The  lessening  of  heavy 
inventories  still  goes  on. 

"In  the  automotive  trades,  sales  last 
month  were  about  75  per  cent  better  than 
the  previous  month,  but  probably  a  third 
under  the  :<ame  period  of  1920.  Inven- 
tories are  still  above  normal  and  greater 
than  a  year  ago,  and  consist  mostly  of 
raw  material.  As  soon  as  it  is  possible 
to  use  up  steel  already  bought  and  to 
take  advantage  of  lower  steel  prices,  the 
industry  should  better  its  situation  ma- 
terially. 

"Manufacturers  of  rubber  tires  and 
products  report  a  gradual  improvement 
in  orders.  The  mild  winter  and  the  ap- 
proach of  the  season  when  motor  cars 
are  in  greater  use  have  promoted  the  un- 
loading of  tire  stocks  and  the  resump- 
tion of  operations  on  a  limited  scale  for 
replacement. 

"As  a  rule,  lines  which  use  iron  and 
steel  products  have  been  waiting  for 
prices  to  reach  a  point  of  stabilization. 
The  Steel  ;orporation's  latest  reductions 
should  go  far  to  reassure  buyers  anil 
stimulate  business  in  machinery,  farm 
implements,  motor  cars  and  trucks,  pub- 
lic utilities  and  construction  lines. 

"It  has  been  the  experience  of  periods 
similar  to  this  in  the  past  that  lower 
prices  on  iron  and  steel  products  pro- 
mote industrial  revival." 


FORD  BRANCH  ON  THREE  SHIFTS 

DES  MOINES,  April  21— The  Des 
Moines  Ford  branch  is  working  at  full 
capacity  and  has  three  forces  of  400 
men  each  employed  at  full  time.  The 
plant  is  turning  out  daily  165  coupe  and 
sedan  bodies,  160  cars,  and  100  trac- 
tors. Cars  and  tractors  are  being  dis- 
tributed in  Iowa  while  the  bodies  are 
shipped  into  Southern  and  Western  ter- 
ritory, according  to  W.  K.  Edmunds, 
branch  manager.  That  the  low  priced 
car  is  the  only  one  which  is  meeting 
with  a  ready  sale  in  Iowa  under  present 
financial  conditions,  is  shown  by  the  fact 
thai  in  tin'  March  registrations  of  Polk 
County,  in  which  Des  Moines  is  situated, 
nearly  SO  per  cent  were  Fords. 
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Crop  Prices  Slow 

Carolina  Business 

Manufacturing      Sections      Show 

Brightest    Sales    Prospects — 

Rural  Buying  at  Standstill 

CHARLOTTE,     N.     C,     April     25— 

The  avalanche  of  motor  car  sales  pre- 
cipitated under  the  stimulation  of  war 
prices  when  cotton  sold  at  40  to  46  cents 
a  pound,  and  tobacco  95  to  125  cents, 
stopped  abruptly  last  September.  From 
September  until  February  very  few  cars 
even  of  the  cheapest  makes  were  sold, 
but  in  the  five  weeks  beginning  March  1, 
there  has  been  an  unexpectedly  heavy 
improvement  in  sales,  particularly  in 
cities  of  10,000  population  or  over,  of 
which  there  are  eleven  in  North  Caro- 
lina. 

The  western  half  of  North  Carolina  is 
one  of  the  best  areas  for  motor  car  sales 
in  the  Southeast,  if  not  in  the  entire 
South.  On  the  other  hand,  the  eastern 
half  of  North  Carolina  is  perhaps  the 
poorest  sales  area  to  be  found,  even  the 
cities  showing  very  little  business.  The 
State  of  South  Carolina  is  completely 
dormant,  no  sales  taking  place  in  the 
country  areas  and  few  in  the  larger  cities 
with  the  possible  exception  of  Columbia, 
where  the  presence  of  Camp  Jackson, 
into  which  flows  $1,000,000  per  month 
from  the  Federal  treasury,  has  created 
business. 

Retail  sales  in  Charlotte  are  not  so 
good  at  present  as  in  some  of  the  other 
towns  in  the  western  part  of  the  State, 
due  largely  to  the  slowing  down  of  cot- 
ton mills  in  the  city  and  unemployment. 
This  situation  is  more  seriously  reflected 
in  Charlotte  as  many  of  the  factories 
have  headquarters  here,  and  the  city  is 
more  responsive  to  the  industrial  pulse 
than  are  the  smaller  cities  in  the  west- 
ern part  of  the  State. 

As  is  the  case  throughout  the  entire 
South  local  Ford  dealers  are  practically 
out  of  cars  and  for  some  time  have  been 
picking  up  carloads  from  dealers  in  the 
territory  and  driving  them  100  to  150 
miles  to  the  city.  Through  the  territory 
many  of  the  Ford  dealers  have  stocks 
on  hand. 

Supply  of  Cars  Not  Heavy 

With  several  local  distributors  there  is 
not  a  heavy  supply  of  cars  on  hand  for 
the  two  Carolinas,  whereas  with  some 
makes  there  are  90  days'  supply  in  the 
territory.  The  Nash  distributor  has  not 
over  a  15-day  supply.  Oakland  through 
the  territory  has  a  30-day  supply,  as  has 
Studebaker.  Buick  with  its  large  dealer 
organization  throughout  the  two  states 
has  not  a  30-day  supply.  As  with  many 
others  its  sales  in  March  were  greater 
than  those  in  December,  January,  and 
February  together.  Willys-Overland  has 
a  small  stock  in  the  territory.  The  low 
supply  of  several  distributors  is  due 
largely  to  them  not  having  taken  cars 
from  the  factories  since  August.  There 
are  hundreds  of  dealers  in  the  b 
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who  have  not  taken  a  car  from  a  distrib- 
utor since  August  1.  These  dealers  are 
still  in  business  carrying  on  a  repair  and 
garage  business  and  endeavoring  to  sell 
the  cars  they  have  been  stocked  with 
since  August. 

The  situation  in  eastern  North  Caro- 
lina and  all  of  South  Carolina,  where 
business  is  at  a  standstill,  can  be 
grouped  for  trade  considerations.  It  is 
difficult  to  realize  how  completely  and 
continuously  business  has  been  sus- 
pended in  this  area.  There  are  still  no 
sales  in  such  towns  as  Wilmington,  New- 
bern  and  Elizabeth  City  where  the  aver- 
age is  not  10  per  cent  normal.  There  is 
no  available  money  with  which  to  buy 
cars,  although  there  are  hundreds  of 
buyers  if  means  to  finance  the  purchase 
were  at  hand.  The  banks  will  not  handle 
car  or  truck  paper. 

Tobacco  Heaviest  Hit 

Before  the  slump  in  these  places  last 
September  the  dealer  bought  all  of  the 
cars  he  could  secure.  The  tobacco  prices 
were  largely  responsible  for  this.  When 
the  market  broke  in  September  car  sales 
stopped  as  quickly.  In  Greenville,  where 
a  dealer  of  a  medium-priced  car  sold  200 
in  1920,  that  dealer  has  not  sold  a  car 
since  August.  There  are  reports  that 
the  Ford  dealer  in  Littleton  has  sold  only 
two  cars  since  January.  There  was  only 
one  car  sold  in  Anderson  County  from 
December  until  April  1. 

In  the  South  Carolina  area  where  long 
staple  cotton  is  grown,  which  sold  last 
year  at  $1.25  per  pound  and  is  now  at  20 
cents,  business  is  at  a  standstill.  Such 
towns  as  Chesterfield,  Darlington,  Marl- 
borough and  Florence  in  this  area  have 
suffered  badly. 

The  conservative  motor  car  dealers  in 
Charlotte  are  not  anticipating  much  busi- 
ness this  year.  There  will  be  a  pick-up  in 
September  and  October  when  the  crop  is 
harvested  but  nothing  approaching  that 
might  be  designated  as  normal  business 
in  contrast  to  abnormal  business  of  two 
years  ago.  It  will  be  the  crop  of  1922 
that  should  bring  the  normal  fall  pur- 
chasing. The  crop  of  1920  must  be  sold 
and  the  revenue  from  it  will  go  to  the 
bankers  and  merchants.  It  will  not  pay 
all  their  debts.  It  will  not  be  until  the 
crop  nf  1922  that  the  farmer  will  have 
surplus  money  for  purchasing.  Business 
will  be  improved  by  the  money  from  the 
1920  crop  getting  into  circulation  when 
it  is  sold. 

No  Truck  Market  Since  August 

There  has  been  no  truck  business  in 
this  territory  since  August.  What  is 
true  of  all  the  Gulf  states  applies  equally 
to  the  Carolinas,  namely,  that  too  many 
dealers  took  on  truck  lines  in  1919  and 
to-day  have  $8,000  or  $9,000  tied  up  in 
trucks  which  can  only  be  moved  with 
difficulty  in  perhaps  a  year.  In  not  a 
few  cases  this  money  tied  up  in  trucks 
is  responsible  for  the  hard  pressed  condi- 
tion of  the  dealer  to-day.  Ford  dealers 
are  generally  stocked  with 
which  are  not  moving  except  in  a  few- 
cases.  Some  dealers  have  10  to  15  in 
stock,  which  is  hampering  the  i 
ties  financially. 
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CONDITIONS  in  the  steel  market  have  un- 
dergone very  little  change  as  the  result 
or  the  Corporation's  price  revision.  The  "in- 
dependents" are  working  on  orders  placed  at 
the  prices  named  by  them  before  they  ra.sed 
their  quotations  to  bring  them  up  to  those  of 
the  Corporation.  The  latter  has  benefited  by 
its  price  announcement  only  to  the  extent  of 
releases  on  tonnages  that  had  been  sus- 
pended pending  just  such  a  revision. 
Neither  the  Corporation  nor  the  "independ- 
ents" have  booked  any  representative  vresh 
business.  From  the  very  outset,  the  new 
price  levels  were  looked  upon  as  a  sort  of 
stop-gap.  Taking  stock  of  prevailing  condi- 
tions, the  powers  that  be  in  the  steel  indus- 
try recognized  the  fact  that  they  would 
achieve  very  little  by  genuine  price  reduc- 
tions at  this  time.  Neither  the  railroads  nor 
the  building  industries  are  in  shape  to  place 
orders  at  this  moment  at  any  price.  The 
chief  demand  is  from  the  automotive  indus- 
tries. Many  of  the  steel  manufacturers, 
especially  the  sheet  makers  in  the  Youngs- 
town  district,  are  apprehensive  lest  the  de- 
mand from  the  automotive  industries  become 
more  halting  in  July.  Meanwhile,  they  be- 
lieve apparently  that  what  automotive  busi- 
ness is  to  be  had  can  be  booked  at  the  pre- 
vailing prices  and  that  there  would  be 
nothing  gained  by  cutting  these.  A  signifi- 
cant point  in  this  connection  is  that  the  new 
price  for  sheet  bars  is  $39,  while  that  for 
billets  is  $37.  Most  steel  men  prefer  orders 
for  sheet  bars  to  orders  for  billets  and  it  is 
more  than  doubtful  whether  it  costs  more  to 
roll  sheet  bars  than  billets.  Sheet  bar  ton- 
nages are  usually  far  more  satisfactory  than 
those  of  billets.  So  that  the  only  explana- 
tion why  sheet  bars  should  sell  at  this  time 
at  $2  above  the  price  of  billets  is  that  the 
bulk  of  sheet  bar  production  is  intended  for 
automobile  sheets,  and  the  traffic  in  these 
can  stand  the  $2  premium  over  billets. 
From  the  steel  producer's  point  of  view  this 
attitude  is  perfectly  logical.  In  fact,  it  is 
based  on  a  very  fair  appraisal  of  the  class 
of  orders  that  emanates  from  the  automo- 
tive Industry  these  days.  Not  a  pound  of 
steel  is  being  bought  that  is  not  needed  to 
maintain  the  actual  schedules,  and  produc- 
ers of  steel  are  apparently  of  the  opinion 
that  price  cuts  would  have  to  be  much 
deeper  to  be  fraught  with  Immediate  results 
in  the  shape  of  much  larger  orders.  Before 
they  can  make  such  cuts,  wages  and  freight 
rates    must    be   pared. 

Pig  Iron — Foundry  No.  i  and  malleable  are 
selling  at  •''  and  upward,  with  the  nominal 
quotation   fu."..   vallej       '  ">,    Cleveland   Inter- 

.        11,  :il       ,i  I"'.'  V,         Inral 

delivery.     Lower    «  tgei    an     to   !"■    put    mi" 

effect  in  some  of  the  Midd'e  Wesl  i motive 

foundries  next  Monday  anil  spasmodic  inter- 
ruptions to  production  a  th  result  ol  st  <  \\  ■• 
are   [eared, 

Steel— Both  unshipped  ba  nl 

of  old  orders  and  new  business  In  cold 

and  cold  drain  n  stei  i  bai     ai  e  I billed  at 

h  dl '  lal 

,,  .  ,    i I.  -I     the    latti  ■    ba  ed   at     !  10i 

$20  a  ton.     Several   thousand   ton     oi    ordei 

i over 

markel      Thi      hi  et  m  i     atlvely 

steady 

Aluminum— Tli-     markel     contlni lie) 

and   more  Inten    I    waits  on    i  cli  i  i 
,,r  whal   tariff   pi 

Lead     Ami 
i 
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FINANCIAL  NOTES 


Stewart-Warner  Speedometer  Corp.  de- 
clared a  quarterly  dividend  of  50  cents  a 
share  payable  .May  lo  to  stockholders  of 
record  April  .'!».  Previous  quarterly  divi- 
dends  were  at  the  rate  of  $1.  The  business 
of  the  corporation  is  reported  to  be  running 
close  to  normal  and  better  than  anticipated. 
A  quarterly  statement  of  earnings  is  ex- 
ed   in  a  week  or  ten  days. 

Dunlop  Tire  &  Rubber  Co.  wi  1  pass  under 
voting  control  of  the  Dunlop  Rubber  Co.. 
Ltd.,  by  the  exchange  of  2.000.000  shares  of 
the  latter  for  3.000.000  shares  of  the  Ameri- 
can voting  trust.  It  was  also  reported  that 
$8,000,000  would  be  required  for  initial  work- 
ing capital  for  the   American  company. 

Kelly   Reamer  Co.,  Cleveland,  has  increased 

its  capital  stock  from  $6»,i to    S250.I and 

all  shares  offered  were  taken  by  present 
stockholders.  The  company  has  just  held  its 
annual  meeting  in  the  new  factory  building, 
the  board  of  directors  being  returned  to 
office. 

Prather  Wheel  Mfg.  Co.  of  Detroit  has 
been  incorporated  with  a  capital  of  $1,000,009 
by  Frank  M.  Prather  and  Frank  Eack. 
Prather  is  the  inventor  of  a  resilient  wheel 
truck   which   it   is  proposed    to   build. 

India  Tire  &  Ruber  Co.,  Akron,  paid  on 
April  1  a  quarterly  dividend  of  IV,  per  cent 
on  its  prefered  stock  and  2  per  cent  on  its 
common  stock. 

H.  H.  Franklin  Mfg.  Co.  has  declared  the 
regular  quarterly  dividend  of  l:!,  per  ci  nt 
on    its  preferred   stock   payable  May   1. 
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Kelly-Springfield  Tire  Co.  has  opened  its 
plant  at  Cumberland,  ltd.,  and  started  man- 
uf:,. luring.  The  plant  cost  $11,000,000  and 
his    to   build. 

Southern  Motor  Mfg.  Assn.,  Ltd.,  Hous- 
ton, has  just  completed  another  factory 
unit,  which  will  be  used  as  a  paint  and  trim 
shop  for  Ranger  cars. 

Continental  Car  Co.  of  America,'  Louis- 
ville. Ky..  has  increased  its  capitalization  to 
$1,000,000.  to  provide  for  extensive  improve- 
ments  to  tlie  plant. 

American  Tire  Corp.  promoters  are  under 
investigation  by  the  Federal  grand  jury  to 
determini  thi  legality  of  the  sale  of  the 
c any's   stock. 

Ewing  Bolt  &  Screw  Co.,  one  of  the  late 
additions  i"  Detroit  industries,  has  started 
operations  in   its  plant  at  River  Rogue. 

Rome  Wire  Co.,  Rome.  N.  Y..  has  com- 
pleted a  weatherproof  wire  mill  and  has 
started  operations. 

Woodworth  Mfg.  Corp.  has  moved  its  fac- 
tory from  Niagara  Falls  and  located  at 
Binghamton.  X.  V. 

Reed,  Tilley  &  Co.,  Inc.,  has  removed  to 
the   Robertson-Cole  Bui  ding,   Xew  York. 

Masters  Motor  Co.  will  move  its  main 
plant  from  Saginaw.   Mich.,   to  Erie,    I'a. 
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Cincinnati  Grinder  Co.,  Cincinnati,  has 
placed  the  sale  of  its  line  of  grinding  ma- 
chine on  an  exclusive  basis  with  the  Mar- 
shal &  Huschart  Machinery  Co.  in  the 
Chicago  district;  Mutch  &  Merryweather 
Machinery  Co.  in  the  Cleveland.  Cincinnati. 
Pittsburgh  and  Detroit  district;  Henry  Pren- 
tiss &  Co.  in  the  Xew  York  and  New  Eng- 
land  district,  and  will  also  maintain  its  own 
grinding  specialists  in  the  respective  terri- 
tories. 

William  F.  Hudson,  president  Of.  the  Flexo 
c.,,  of  America,  is  placing  orders  for  mate- 
rial to  make  up  30,000  Flexos  (extensions 
for  Kurd  tricks),  and  is  also  buying  material 
for  the  Hudson  Motor  Truck  ('...  nt'  America. 
which  wi  1  turn  out  a  line  of  trucks  of  2% 
tuns    up. 

Black    &    Decker    Mfg.    Co.    has    moved    its 
Atlanta   branch  nth.,    in   1508  Candler  Build- 
ing,    where    Thomas     \v.     Peters,     southern 
mager,  will  make  his  headquarters. 
'lii.      I  >■  troll     office    has    been     moved    to    27 
-treet. 

United    States    Rubber    Co.    directors    have 

i  ii  man. 

ei     Leland,    vice-chairman;     Charles     B 

1  tecutlve   commit  1 1 

B    Ford,  'VS  altei   S    Ballou, 

Nicholas   P.  Bi 

Hall    Syndicate,    Inc.,    Philadelphia,    organ 
iz.-d  to  manufacture  and  sell  the  Hail  n.  kI 

ble    whi  el,    Hall    fi  II    liner   and    other   i 

oms  al 
1838   M  irkel    Streel    h<  re  and   In   i  lamden. 

Milwaukee  Auto  Engine  &  Supply  Co., 
Milwaukee,  manufacturers  of  the  Mlws  ike- 
timer  for  Foi  on  al    i"11  per 

cent,    capacit)        April    Is    thi     blggi  si    sales 
month   in   the   ipail  


Interlocking  Tires  Sues 

for  Balances  on  Stock 

AKRON,  April  22— Thirty-six  separate 
actions  against  as  many  stockholders  of 
the  defunct  Interlocking  Cord  Tire  Co., 
of  Akron  and  Mogadore,  have  been  filed 
in  the  common  pleas  courts  of  Summit 
County  by  Elihu  Harpham,  receiver  of 
fhe  company,  for  recovery  of  the  balances 
due  on  their  unpaid  stock  subscriptions 
The  actions  constitute  the  forerunner  of 
480  similar  actions  to  be  started,  accord- 
ing to  Harpham,  for  an  aggregate  of 
$290,000,  claimed  to  be  due  on  subscrip- 
tions for  stock  negotiated  before  the  ap- 
pointment of  the  receivership. 

The  thirty-six  actions  already  started 
are  for  amounts  ranging  from  $100  to 
$4900,  and  for  a  total  of  $21,417. 

Immediate  payment  by  shareholders  of 
the  unpaid  balances  due  on  their  stock 
subscriptions  is  necessary  in  order  to 
liquidate  the  company's  affairs  and  to 
satisfy  creditors  whose  claims  exceed 
$200,000  according  to  Harpham. 


RECEIVER    CONTESTS    CONTRACTS 

TOLEDO,  OHIO,  April  25— H.  R. 
Greenlee,  receiver  for  the  Erie  Tire  & 
Rubber  Co.  of  Sandusky,  has  filed  recom- 
mendations in  Federal  Court  for  the  dis- 
position of  contracts  on  which  part  of 
the  materials  contracted  for  have  been 
delivered.  In  all  cases  the  materials 
were  contracted  for  when  war  prices 
prevailed  and  before  the  receivership 
began.  Some  consignments  were  re- 
ceived and  paid  for  at  the  inflated  prices. 
The  balance  of  them  arc  being  held  pend- 
ing instructions  of  the  court. 


ROCK  ISLAND  CUTS  PRICKS 
ROCK  ISLAND,  ILL.,  April  22— The 
Rock  Island  Plow  Co.  has  cut  prices  on 
all  its  products  10  per  cent.  The  cut 
is  effective  immediately.  Tractor  and 
tractor  tools  cut  15  per  cent  a  month 
ago  are  not  affected   bj    the  new  order. 


BANK  CREDITS 

Written  exclusively  for  Automobile 
Industries  by  the  Guaranty  Trust 
Co,  second  largest    bank   in  America. 


NEW  YORK,  April  28— After  the 
firmness  of  the  previous  week,  the  money 
market  again  eased  last  week.  Call 
money,  after  renewing  at  7  per  cent  on 
the  first  two  days  of  the  week,  declined 
to  6Y2  per  cent  and  finally  to  6  per  cent 
on  Friday.  The  range  for  the  week  was 
6  per  cent  to  7  per  cent,  the  same  as  the 
previous  week.  "Outside"  money  was 
said  to  be  available  at  5%  per  cent. 
There  was  little  change  in  the  time 
money  market,  where  the  demand  was 
light,  and  quoted  rates  were  unchanged 
from  the  previous  week,  with  6%  per 
cent  bid  and  7  per  cent  asked. 

The  week-end  statement  of  the  Federal 
Reserve  System  showed  a  continuation  of 
the  improvement  which  has  been  taking 
place  since  the  first  of  the  year.  The 
ratio  of  total  reserves  to  deposit  and 
Federal  Reserve  note  liabilities  combined 
increased  from  53.7  per  cent  to  54.1  per 
cent,  the  highest  ratio  since  the  first 
week  of  September,  1918.  This  was 
largely  a  result  of  the  further  increase 
in  gold  reserves  of  $11,192,000.  Federal 
Reserve  notes  in  circulation  also  de- 
clined $11,827,000,  and  at  $2,856,700,000 
are  $548,231,000  below  the  high  of  Dec. 
23,  1920.  Bills  discounted  secured  by  U. 
S.  Government  obligations  increased 
$13,479,000,  while  total  bills  on  hand  de- 
clined $5,828,000.  Total  earning  assets 
declined  $13,048,000,  and  total  deposits 
$5,592,000.  The  ratio  of  gold  reserves 
to  Federal  Reserve  notes  in  circulation, 
after  setting  aside  35  per  cent  against 
deposit  liabilities,  increased  from  65.2 . 
per  cent  to  65.8  per  cent. 

Changes  in  the  condition  of  the  New- 
York  Federal  Reserve  Bank  harmonized 
with  those  of  the  entire  System.  Gold 
reserves  increased  $8,721,000,  while  total 
bills  on  hand,  total  earning  assets,  total 
deposits  and  Federal  Reserve  notes  in 
circulation  declined.  As  a  result,  the 
ratio  of  gold  reserves  to  Federal  Reserve 
notes  in  circulation,  after  setting  aside 
35  per  cent  against  deposit  liabilities,  in- 
creased from  69.5  per  cent  to  70.6  per 
cent.  The  week-end  statement  of  the 
New  York  Associated  Banks  was  also 
favorable,  although  excess  reserves  over 
legal  requirements  declined  $6,847,860. 
Loans  declined  $68,630,000,  and  net  de- 
mand deposits  $42,558,000. 

The  foreign  exchange  market  was 
featured  last  week  by  an  unusually  nar- 
row range  of  quotations.  The  range  for 
Sterling,  for  instance,  was  $3.92  to 
$3.94%,  the  latter  being  the  highest  quo- 
tation since  July  17,  1920.  On  Monday 
of  this  week  Sterling  touched  $3.95.  The 
narrowness  of  the  range  of  quotations, 
if  continued,  may  be  taken  as  an  indica- 
tion of  a  crystallization  of  opinion  as  to 
the  actual  state  of  affairs  in  Europe. 
About  mid-week  there  was  weakness  in 
practically  all  the  continental  exchanges, 
with  a  slight  recovery  on  Saturday. 
Marks  declined  from  1.60%  to  1.50%  on 
Saturday. 
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Otis  R.  Cook  was  elected  vice-president 
and  director  of  the  Howe  Rubber  Co.,  New 
Brunswick.  X.  J.,  at  the  annual  meeting. 
Cook  has  purchased  a  substantial  interest  in 
the  company  and  will  take  over  all  sales 
May  1  and  handle  them  through  his  own 
sel  ing  organization.  Headquarters  will  be 
in  the  Cook  Building,  Cleveland.  H.  H. 
Grobe  will  be  general  sales  manager  of  the 
nen  company,  coming  with  Cook  from  Kelly- 
Springfield,  where  the  latter  had  been  vice- 
president,  director  and  general  sales  man- 
ager for  ten  years  to  Jan.  1.  1920.  He  re- 
!  at  that  time  to  build  the  Cook  Build- 
ing in  Cleveland,  which  is  now  completed, 
iccei  6  E  \.  Sattler  with  the  Howe 
company. 

w.  M.  Letts,  managing  director  of  Willys- 
Overland-Crossley,  Ltd.,  of  Manchestei 
England,  sailed  for  home  on  the  O'ympic 
Wednesday  after  a  brief  visit  to  New  York 
for  conferences  with  th.  Willys  executives. 
He  is  much  gratified  at  the  business  done 
by  his  company  in  the  face  of  discouraging 
conditions  in  England,  and  believes  the  out- 
look for  the  coming  year  is  even  more  en- 
couraging. Industrial  affairs  in  England 
have  run  virtual'}'  the  same  course  as  in 
the   1   i  but  there  had  been   signs 

of  improvement  up  to  the  time  the  miners' 
strike  began  and  Letts  is  hopeful  of  a 
steady  upward  trend  as  soon  as  the  labor 
difficulties    are    definitely    settled. 

H.  D.  Babney,  who  reel  ntlj  n  signed  as 
secretary  of  the  National  Association  of 
Motor  Truck  Sales  Managers,  has  been  ap- 
pointed assistant  secretary  of  the  Automo- 
tive Electric  Service  Association,  with  head- 
quarters in  New  Voik.  which  was  organized 
at  Rochester  last  July  by  represent. i 
of  authorized  service  stations.  The  chief 
purposes  ol  the  organization  are  to  encour- 
age co-operation  between  its  members  and 
the  manufacturers  whom  they  represent 
and  to  encourage  the  use  of  only  genuine 
parts  for  repair  or  replacement  servici 
D.  W.  Burke,  of  Detroit  is  the  president. 
W.  S.  Doty,  formerly  of  the  Cleveland 
tractor  Co.,  has   lolned  the  Globe  Motors  Co 

n,    Cleveland.     He   has   ac red    a 

substantial     financial     interest,     will    acl     as 

irer     havi     <  barge    of    open,  i  lor 

onnei  1 1on    «  Ith   Cle} 

nd  assistant 
i]  di  i    nun'  d.     Uoty's  auto- 
motive   experience    also    includes    two 
with     tie      Toi  i"  ne  n     Axle    i  !o.,     two 

.\l..toi    Trui       i  elai 

years  a  Ibutor, 

Edward   J.   Post  has   bi  mar 

ag,  ,  ,,r  the  t'liii  ago  branch  of  thi  Osl 
[■rue!  Sales  Co.  ot  Ami  rica,  whli  h 
tak.-n  over  the  International  selling  rlgl 
the   i  ishkosh   Motoi    Trui  Osh 

Wis  .    mill    N.    I  '      S,    S.    '  Hlbl 

many  j  eat  a  Ident  Ifli  d   w  Ith   I  he   mote. 
business    in    Chicago,    havi     been    appointed 
mid-west     dli  trlb  itors  a    been 

opened     at     r South     Michigan     Avenue. 

i    imago. 

Arnold     Joerns    Co.    of    Chics 

King  Motoi   '  'in   Co    bj    \     W<  bet 
and  geiora  i   ma  nagei       The  Joen 
has   opened    a    Detroit    offlci     In    thi     I   i 
Building  in  charge  of  Robert  Davis, 
has  announced  also  that   a    well-known  Chi- 
cago man,    who   has  been    in  charge  of   King 


distribution  there,   will  join   the  factory  staff 
as  assistant  to  H.  Alperin,  sa'es  manager. 

D.  Henry  Bonner,  recently  in  charge  of 
the  branch  house  organization  of  the  Ford 
Motor  Co.,  has  been  made  sales  manager  of 
the  Four  Wheel  Drive  Truck  Co.,  Clinton- 
ville.  Wis.,  manufacturers  of  the  F.  \V.  D. 
truck.  Bonner  was  associated  with  Ford  for 
over  seven  years  in  various  capacities.  He 
was  superintendent  at  Cambridge,  Mass.; 
assistant  manager  at  Rochester  and  assist- 
ant  manager  at   Pittsburgh. 

Hilton  W.  Sofield,  former  vice-president 
and  general  manager  of  the  Keystone  Truck 
Co.  of  Philadelphia,  as  well  as  builder  and 
designer  of  the  Keystone  truck,  has  re- 
entered the  automobi'e  field  after  a  nine 
month  retirement.  Sofield  has  incorporated 
a  new  company,  known  as  the  Penn  Motors 
Corp.,   to  manufacture  popular  size  trucks. 

E.  D.  Shearman  of  Jamestown.  N.  Y.,  has 
been  elected  a  director  and  secretary  of  the 
Collier  Motor  Truck  Co.  of  Bellevue,  Ohio. 
Shearman  was  one  of  the  original  organizers 
of  the  Salisbury  Wheel  &  Axle  Co.  of  James- 
town, and  was  its  general  manager  until  it 
wa  3  sold  to  eastern  interests  in  1919. 

H.  A.  Wagner,  formerly  general  manager 
of  the  Reliance  Motor  Truck  Co.,  Appleton, 
Wis.,  has  resigned  from  that  concern  but 
has  not  yet  announced  his  future  plans, 
although  it  is  expected  that  he  will  continue 
in  the  motor  truck  industry,  with  which  he 
has    been    so    long    identified. 

T.  G.  Graham,  formerly  with  the  Goodyear 
Tire  &  Rubber  Co.  of  this  city,  and  more 
recently  factory  manager  for  the  In'and 
Rubber  Co.  of  Chicago,  has  been  name, I  fac- 
tory   manager  for  the  Mason  Tire  &    Rubber 

C !    Kent 

George  H.  Stebbins  has  been  appointed 
factors  superintendent  of  the  Continental 
Car  Co.  of  America,  Louisville.  Ky.  Steb- 
bins was  formerly  with  Ford.  Irving  Miller 
has  been  appointed  secretary  of  the  com- 
pany, i 
E.    J.    Welch,    assistant    advertising    man- 

ag   i    of    i  hi     '  I "  ea  i    Tire   >v    Rubber   Co., 

has  resigned  to  become  identified  with  the 
advertising  and  publicity  department  of  the 
Hud  "n    Motoi   I  lar  <  !o.,  of  I  letroit. 

E.  E.  Stanford,  purchasing  agent  of  the 
West,  on  \i,,tor  Car  Co.,  Springfield,  Ohio, 
has  been  elected  vice-president  of  the  Vic- 
tor Products  Co..  also  of  Springfield 
R.  L.  De  Voe  has  been  appointed  general 
mana  i  ol  the  I  tawson  Mfg.  Co.. 
i  'lne:i. ,  ii  .1...  i  iii .  i ;     ,,i    greasi     cups   and 

le.    Ill 
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§400,000,  and  assets,  including  raw  ma- 
terials, goods  in  process,  completed  mer- 
chandise, machinery,  and  equipment, 
about  $300,000 

Albert  Newman,  vice-president  of  the 
Commerce  Trust  Co.,  Kansas  City,  was 
appointed  receiver  April  9  and  continued 
operations,  buying  materials  for  manu- 
facturing, producing  goods,  and  shippin  c. 
There  has  therefore  been  no  cessation  in 
the  activity  of  the  Lockwood  company, 
and  it  will  now  continue.  The  purchasers 
have  not  announced  their  exact  plan:, 
with  reference  to  it. 


Minnesota  Bases  Fee 

on  Faetory  Sales  Price 

ST.  PAUL,  April  25— The  Minnesota 
legislature  adjourned  April  20  after 
finishing  up  the  legislation  required  to 
make  the  Amendment  No.  1  road  law  for 
building  and  maintenance  of  trunk  high- 
ways in  Minnesota  workable.  The  auto- 
mobile license  fee  was  settled  after  long 
debate  and  consideration  of  many 
amendments  at  2  per  cent  of  the  sale 
price  of  the  car  f.o.b.  the  factory,  with 
down  gradations  proportional  to  the  age 
of  the  car  to  be  registered.  This  tax  is 
expected  to  give  some  $6,000,000  a  year. 

Although  it  was  the  general  under- 
standing that  this  tax  was  to  be  in  lieu 
of  all  other  automobile  taxes  when  the 
people  voted  for  the  amendment  last  No- 
vember an  opening  was  made  by  the  leg- 
gislature  for  a  wheelage  tax,  which,  is 
already  in  operation  in  St.  Paul  and 
Duluth.  At  the  final  elimination  it  was 
found  that  the  new  law  permits  a  tax  of 
not  more  than  one-fifth  of  the  State  tax, 
or  20  per  cent.  The  law  also  now  pro- 
vides that  the  State  ultimately  will  re- 
fund bonds  already  issued  by  the  coun- 
ties with  approval  of  the  State  highway 
commissioner  for  building  trunk  roads, 
and  will  pay  the  interest  thereon. 


Lockwood  Manufacturing 

Passes  Back  to  Parent 

KANSAS  CITY,  April  26— The  Loek- 
wonil  Mfg.  Co.,  operating  under  receiver- 
ship since  \pril  9,  this  year,  was  sold, 
April  23,  :ts  ,'i  going  concern,  for  $122,- 
100.  The  purchasers  are  W.  C.  Sommer- 
ville,  president,  and  Walter  I,.  Wilson, 
president  and  treasurer  of  the 
linker  -Luc  kwood  Mfg.  Co.,  Inc.,  Kansas 
<'ity  -the  Baker-Lockwood  company  be- 
■  i eni  concern"  from  which  the 
Lockwood  interests  withdrew  in  January, 
1920.  The  obligations  of  the  Lockwood 
company    are    said    to    have    been    about 


HAYNES  STEVENSON   DIRECTOR 

INDIANAPOLIS,  April  21— Elwood 
Haynes  was  elected  a  new  member  of 
the  board  of  directors  of  the  Stevenson 
Gear  Mfg.  Co.  at  the  annual  meeting 
of  the  stockholders  here.  Other  mem- 
bers of  the  board  who  were  re-elected 
follow:  G.  E.  Stevenson.  G.  R.  Steven- 
son, E.  C.  Jones,  of  Indianapolis;  T.  J. 
Stephenson  of  Anderson;  Simeon  Mc- 
Quiston  of  Kokomo,  and  R.  T.  Wingo  of 
Detroit.  The  directors  decided  at  the 
meeting  to  build  a  subsidiary  plant  at 
Detroit.  The  company  has  perfected  a 
machine  for  multiple  gear  cutting. 


TO     FORM    OLD    TIMER    SECTIONS 

NEW  YORK,  April  25— Directors  of 
the  Old  Timers'  Club  at  a  meeting  here 
decided  to  encourage  the  formation  of 
sections  in  various  parts  of  the  country. 
The  membership  is  rapidlv,  increasing 
and  the  directors  decided  to  promote 
annual  reunions  at  the  national  shows 
and  through  local  section-  at  other 
shows.     The  membership  will  be  brought 

together    for    -i n     ii    automobile 

projects  which  it  will   be  fitting  for  the 
organization  to  support. 
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SHOWS 

Sept.  28  -  Oct .  S  —  New  York. 
Electrical  Exposition.  71st 
Regt.  Armory.  Electric 
Equipment,  Machinery  and 
Vehic 

FOREIGN      SHOWS 

May      28.      1921  —  Czecho-Slovak 

International  Automobile 
Exposition  of  Cars. 
Trucks.  Tractors.  Motor- 
ar.d  Equipment. 
Prague. 

May  ?S-June  S  —  International 
Automobile  Exhibition, 

Basle,   Switzerland. 

June,  1921— Reykjavik.  Iceland, 
Agricultural  Exhibition — 
ultural  Machinery — 
nder  Agricultural  So- 
ciety,   Reykjavik.    Iceland. 

September— Buenos  Aires,  Ar- 
gentina, Passenger  Cars 
and    Equipment.      La    Pa- 
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bellon   de   las   Rosas.      Au- 
tomovil  Club  Argentine 

bei  Buenos  Aires,  Ar- 
gentina. Cars.  I 
Tractors.  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park:  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg,  Luxem- 
burg. Agricultural  Sample 
Exhibition. 

i  ict  .-,-16— Paris.  France.  Paris 
Motor  Show.  Grand  Palais, 
Administration  de  i'Ex- 
position  Internationale  de 
1' Automobile.  51,  Rue  Per- 
gol^se.   Paris. 

Nov  1-12  —  London,  British 
Motor  Show.  SocietS 
Motor  Mfrs.  and  Tra 

CONVENTIONS 

May    4-7  — Cleveland.     N 

Foreign  Trade  Council. 


May  fi— Detroit,  N.A.C.C.  Ad- 
vertising Managers  Meet- 
ing,  Detroit  Athletic  club. 

ll.n  17-19— Buffalo,  Convention 
of  Factory  Service  Man- 
agers, Auspices  of  Service 
Committee.   N.A.C.C. 

May  23-26  —  Chicago.  A.S.M.E. 
Spring  Meeting,  Congress 
Hotel. 

May  24-28— West  Baden,  Ind., 
Summer  Meeting  Society 
of  Automotive  Engineers. 
West  Baden  Springs  Hotel. 

July  4-9  —  Mackinac  Island. 
Mich..  Summer  Meeting 
Automobile  Equipment  As- 
sociation. 

Oct.  12-14.  1921  —  C  h  i  c  ago, 
Twenty-eighth  Annual 
Convention  National  Im- 
plement   &    Vehicle    A'ssn. 
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RACES 

May  31  —  Indianapolis.  Inter- 
national Sweepstakes. 

June  18 — U  n  i  o  n  t  o  w  n,  Pa., 
Speedway   Events. 

July  25 — Grand  Prix,  Le  Mans. 

Labor  Day — Uniontown,  Pa., 
Autumn  Classic. 

S.   A.    E.    MEETINGS 

Dayton  Section — May  3. 

Indiana  Section — May  5. 

Washington  Section  —  Mav  6. 
Shaped  Piston  Rings, 
Cosmos  Club. 

Midwest  Section  —  May  13. 
Smoker,  Dinner  and  En- 
tertainment at  Chicago 
Automobile  Club. 


Dayton    Section— May   17. 

Horning. 
Cleveland  Section — May  2 


H.    L. 


S.A.E.  Sports  Program 

Covers  Many  Events 

NEW  YORK,  April  23— The  sports 
program  which  has  been  arranged  for 
the  semi-_innual  meeting  of  the  Society 
of  Automotive  Engineers  at  West  Ba- 
den on  May  24  to  28  will  be  one  of  the 
most  ambitious  ever  planned  by  the  or- 
ganization. It  will  include  everything 
from  tug-of-war  to  croquet,  with  appro- 
priate prizes.  Golf,  tennis  and  trap- 
shooting  tournaments  are  planned,  as 
well  as  two  baseball  series.  The  women 
who  attend  the  convention  will  be  enter- 
tained by  card  parties,  clock-golf,  cro- 
quet and  tennis.  In  addition  to  these 
there  will  be   a   dancing  contest. 

The  reduced-fare  plan  which  has  been 
arranged  with  the  railroads  differs  from 
the  one  in  effect  at  the  annual  meeting 
last  January.  A  reduced-fare  certifi- 
cate will  be  mailed  by  the  society  to  its 
members  about  May  1.  This  must  be 
presented  when  transportation  to  West 
Baden  is  purchased  in  order  to  secure 
a  25  per  cent  reduction.  Round-trip 
tickets  only  may  be  purchased  under 
this  plan,  no  stop-overs  are  allowed,  and 
the  same  route  must  be  used  in  both 
the  trip  to  West  Baden  and  return.  A 
map  which  will  be  mailed  with  the  cer- 
tificates will  show  the  area  in  which  this 
reduced-fare  plan  applies. 


Light  C^irs  Popular 

with  Spanish  Buyers 

WASHINGTON,  April  21— Reporting 
on  automobile  trade  conditions  in  the 
Cadiz,  Spain,  consular  district,  American 
il  B.  Harvey  Carroll  has  advised 
the  Bureau  of  Foreign  and  Domestic 
I      i  merce  that   there  are  approximately 

.on    bil      and  trucks  in  active  use 

in  the  district.  The  United  States,  Eng- 
land and  France  export  to  that  market 
of  Spanish  manufacture 
also  sold.  Those  of  American  manu- 
facture are  the  most  popular  and  out- 
number all  others  used  in  the  district. 

Prices  for  automobiles  vary  from  7300 
($1460)    pesetas  for  a  light  type   run- 


about car  to  30,000  ($6000)  pesetas  for 
the  heavier  touring  cars.  Cars  of  light 
type  are  the  most  popular  owing  to  the 
poor  condition  of  the  roads  off  the  main 
lines  of  travel  and  narrowness  of  the 
city  streets. 

Gasoline  is  expensive — 1.30  pesetas  per 
litre  at  the  time  the  report  was  made, 
March  30,  for  a  product  of  inferior  qual- 
ity. Lubricating  oil  for  automobiles  re- 
tails for  4.50  pesetas  the  litre.  Gasoline 
may  be  bought  in  the  Cadiz  consular  dis- 
trict in  Cadiz,  Jeres  de  la  Frontera,  San- 
lucar  de  Barrameda  and  at  Algeciras. 
Trade  conditions  in  the  automobile 
market  are  described  as  being  in  a  cha- 
otic state. 


Truck  Sales  Managers, 

Urge  N.A.D.A.  Benefits 

DETROIT,  April  25— The  Motor  Truck 
Sales  Managers'  Association  has  pre- 
pared for  truck  manufacturers  a  form 
letter  which  will  be  sent  to  dealers  urg- 
ing them  to  affiliate  with  the  commercial 
vehicle  division  of  the  National  Automo- 
bile Dealers'  Association.  The  letter 
states  that  the  N.  A.  D.  A.  is  the  best 
investment  on  the  market  to-day  and  that 
membership  in  it  is  certain  to  bring  sub 
stantial  business  profits.  The  letter  out- 
lines some  of  the  activities  of  the  asso- 
ciation and  points  out  that  the  commer- 
cial vehicle  division,  devoted  exclusively 
to  truck  dealers,  gives  advice  in  regard 
to  employment,  taxes,  legislation,  adver- 
tising, highway  construction  and  trade 
information  in  addition  to  various  other 
helpful  acl  i  i 

E.  A.  E.  A.  TO  HELP  BOOST  SALES 

NEW  YORK,  April  25— The  Eastern 
Automotive        Equipment        Association, 

1 1  of  jobbers  in   the  states  along 

the  Atlantic  seaboard  from  Maine  to  the 
District  of  Columbia,  decided  to-day  to 
' lucl   an  edu  a  I  tonal  campaign  to  as- 

i  t  dealers  in  merchandising  car  and 
truck  equipment.  A  campaign  of  dealer 
helps  and  selling-  ideas  will  be  worked 
nit  and  placed  in  the  hands  of  the  job- 
bers' customers. 


Stockholder  Action 

on  Goodyear  Delayed 

(Continued  on  page  936) 

The  net  earnings  naturally  will  be 
larger  under  the  reorganization  plan  and 
new  banking  control,  for  complete  re- 
vision of  the  company's  office  and  fac- 
tory personnel  has  .made  for  materially 
increased  individual  and  collective  effi- 
ciency. At  the  same  time  overhead  ex- 
penses have  been  reduced,  non-essential 
and  non-productive  activities  have  been 
stopped,  and  the  company  is  down  to  the 
cold  business  of  making  tires. 

No  funds  will  be  needed  for  plant  ex- 
tension or  new  equipment.  Wages  and 
salaries  have  been  reduced  15  to  30  per 
cent.  Also,  instead  of  issuing  stock 
against  surplus  funds,  as  has  been  done 
in  the  past,  these  surpluses  will  become 
available  for  the  funded  debt. 

The  company  will  also,  it  is  expected, 
curtail  its  advertising  appropriations. 
Last  year  Goodyear  became  known  as 
the  world's  largest  advertiser,  with  an 
advertising  appropriation  originally  of 
$5„000,000  but  later  increased  and  nearly 
doubled.  The  company  is  now  reaping 
the  reward  of  this  extensive  advertising 
campaign  and  is  showing  a  more  rapid 
return  to  normal  production  than  any 
other  tire  company  in  Akron.  With 
automobile  factories  back  on  a  basis  of 
GO  per  cent  normal,  and  with  Goodyear 
furnishing  a  large  percentage  of  all 
original  tire  equipment,  the  company  is 
not  only  working  on  production  tickets 
for  heavy  tire  specifications  from  manu- 
facturers, but  on  steadily  increasing 
orders  for  Goodyear  products  from  all 
parts  of  the  world. 

Goodyear's  sales  in  1919  were  $109,- 
000,000,  and  for  the  first  six  months  of 
1920  reached  $104,000,00,  having  reached 
the  figure  of  nearly  $1,000,000  a  day 
when  the  slump  came  in  the  tire  indus- 
try. With  the  company  gradually 
climbing  back  to  its  normal  produc- 
tion, it  is  a  conservative  prediction 
that  Goodyear  sales  for  the  ensuing 
fiscal  year  easily  will  approximate 
$140,000,000. 
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Taxes  and  Tariff  Major  Topics 
at  U.  S.  Chamber  Meeting 

Largest  business  body  is  well  under  way  on  its  new- 
ly found  mission  of  interpreting  business  idea  for 
guidance  of  government  activities.  Sales  tax  is  not 
indorsed.     Business-like  solution  of  tariff  problem. 

By  Clyde  Jennings 


MUCH  headway  was  made  by  the  Chamber  of 
Commerce  of  the  United  States  in  its  new 
program  of  serving  as  an  intermediary  be- 
tween business  and  government  at  the  ninth  annual 
meeting  at  Atlantic  City,  held  last  week.  Perhaps 
it  would  be  better  to  say  that  the  Chamber  now  hopes 
to  interpret  for  Government  the  opinion  of  business 
as  to  how  Government  can  best  aid  business.  It  was 
in  keeping  with  this  objective  that  the  slogan  of  the 
meeting  was: 

More  Business  in  Government; 

Less  Government  (management)  in  Business. 

Herbert  Hoover  suggested  a  third  line  to  this  slo- 
gan, which  he  stated  something  like  this : 

Better  Government  Assistance  to  Business. 

This  added  phrase  was  much  applauded,  but  it  was 
evident  from  expressions  made  at  other  times  during 
the  meeting  that  the  hope  of  the  business  man  for 
more  intelligent  assistance  to  business  from  Govern- 
ment is  based  very  largely  in  Secretary  Hoover.  Busi- 
ness men  are  frankly  suspicious  of  other  Government 
efforts  to  assist  business,  but  they  whole-heartedly 
approved  of  Secretary  Hoover  when  he  appeared  be- 
fore them,  and  of  the  pledges  and  views  expressed  in 
his  talk  to  them  in  the  general  session  held  on  Thurs- 
day evening. 

The  two  big  topics  presented  to  the  members  of 


the  Chamber  present  at  the  Atlantic  City  meeting 
were: 

Taxes. 

Tariff. 

The  idea  was  to  arouse  an  interest  in  these  two 
topics  from  the  business  man's  point  of  view,  which 
is  probably  a  very  different  thing  than  the  political 
view.  The  Chamber,  very  frankly,  was  cautious  in 
taking  up  these  topics  because  they  are  so  completely 
involved  in  politics.  The  big  idea  behind  the  proposal 
to  interest  the  Chamber  in  these  topics  was  to  trans- 
fer them  from  politics  to  business.  Apparently  an 
intense  interest  was  aroused  in  this  new  view  of  both 
topics. 

On  Thursday  afternoon  there  was  a  separate  meet- 
ing of  each  of  the  nine  groups,  in  which  the  time  was 
evenly  divided  between  Taxes  and  Tariff,  and  an  effort 
was  made  to  obtain  the  sentiment  of  those  present  by 
a  ballot  on  certain  questions  relating  to  the  subjects. 
This  idea  was  so  new  to  the  Chamber  practice  that 
the  compiler  of  the  questions  failed  to  make  them 
clear,  and  also  the  various  chairmen  of  the  groups 
did  not  understand  the  suggested  practice.  The  re- 
sult was  that  the  ballots  were  not  authoritative  and 
were  only  mildly  informative.  The  explanation  ap 
pears  to  be  that  in  turning  so  large  a  vehicle  as  the 
Chamber  toward  a  new  goal  that  there  was  consid- 
erable disarrangement  of  the  internal  machinery.     At 
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the  last  general  session  of  the  Chamber,  President 
Defrees  apologized  for  the  conduct  of  some  of  the  group 
meetings. 

The  study  of  taxes  became  the  intense  problem  of  the 
meeting,  chiefly  because  of  the  insistence  of  the  sales 
tax  proponents  that  this  particular  form  of  tax  be  in- 
dorsed by  the  Chamber.  All  through  the  general  and 
group  meetings  the  sales  tax  appeared  to  be  highly  popu- 
lar with  those  present.  Any  mention  of  it  was  applauded, 
while  a  speech  by  R.  G.  Rhett,  which  was  one  of  the 
most  logical  arguments  made  in  the  meetings  and  which 
was  well  presented,  opposing  this  form  of  tax,  was  re- 
ceived in  silence. 

It  was  apparent  throughout  the  meeting  that  the  taxa- 
tion policy  advocated  by  the  National  Automobile  Cham- 
ber of  Commerce  was  the  idea  of  many  of  those  present. 
This  is,  briefly: 

A  cancellation  of  excise  taxes  and  excess  profits 

taxes  and  a  lowering  (at  least)  of  income  surtaxes. 

The  establishment  of  a  sales  tax,  if  governmental 

expenses  cannot  be  reduced  to  a  point  where  the 

taxes  remaining  will  pay  the  bills. 

This  tax  policy  includes  the  belief  that  those  governed 
should  have  much  to  say  about  how  much  money  should 
be  spent  for  different  departments  of  the  Government 
and  how  quickly  war  obligations  should  be  paid.  There 
was  no  question  as  to  the  popularity  of  this  program  with 
those  present,  but  when  the  resolution  on  taxation  was 
read  by  the  Resolutions  Committee  it  did  not  specifically 
support  this  plan.  The  sales  tax  proponents  obtained 
recognition  and  urged  the  adoption  of  their  resolution. 

A  compromise  was  effected  by  an  apology  for  the  way 
in  which  the  tax  question  had  been  handled  throughout 
the  meeting  and  for  the  previous  referendum  by  the 
Chamber.  It  was  admitted  that  the  questions  in  this 
referendum  were  so  vague  as  not  to  give  definite  infor- 
mation. It  was  promised  that,  if  the  sales  tax  propo- 
nents would  not  force  the  issue  on  the  floor,  a  new  refer- 
endum would  be  taken  as  quickly  as  possible  in  the 
plainest  possible  terms.  The  objection  to  a  vote  at  that 
time  was  that  there  was  no  way  of  determining  what 
proportion  of  those  present  at  the  meeting  were  entitled 
to  vote  for  their  organization,  and  what  proportion  of 
actual  delegates  were  still  present. 

New  Tariff  Plan 

The  tariff  proposal,  which  was  second  in  interest  and 
regarded  by  many  as  first  in  importance,  was  handled 
quite  differently.  The  subject  was  outlined  in  these 
three  questions,  which  were  submitted  to  the  various 
groups:  * 

1.  Should  the  tariff  be  framed  with  due  regard  to  export 
trade  as  well  as  to  the  protection  of  manufacturing  in 
the  United  States? 

2.  Should  the  economic  needs  of  foreipn  countries  and  the 
fact  that  we  are  now  a  creditor  nation  alter  our  tariff 
policy  with  respect  to  protection? 

3.  Should  the  United  States  tariff  offer  trading  or  bar- 
gaining possibilities  for  international  commercial 
treaties  to  encourage  our  export  trade? 

The  solution  offered  by  the  Tariff  Committee  of  the 
Chamber  was  so  different  from  any  previous  considera- 
tion of  the  tariff  problem  that  it  created  much  interest. 
Because  it  was  so  different,  the  Resolutions  Committee 
decided  not  to  indorse  it  at  once,  but  to  suggest  con- 
tinued study  by  the  Chamber's  committee.  The  Board 
of  Directors  accepted  this  report,  which  was  described 
at  some  length  by  H.  M.  Swetland  before  the  Civic  De- 
velopment Group.    This  explanation,  in  part,  follows: 

"Tariff  legislation  has  so  far  presented  its  apology  for 


its  interference  in  the  right  of  any  people  to  market 
their  products  in  any  country,  either  under  the  plea  of 
raising  funds  for  the  government  or  the  encouragement 
and  protection  of  domestic  industries.  No  doubt  suffi- 
cient logic  can  be  found  for  either  argument  to  stimulate 
legislation,  but  in  these  days  the  production  of  $300,- 
000,000  from  tariff  duties  is  almost  insignificant  in  our 
governmental  departments  and  protection  to  our  indus- 
tries, with  rare  exceptions,  is  a  reflection  on  the  effi- 
ciency of  our  productive  capacity  as  compared  with 
the  production  of  other  countries. 

"Then  we  must  not  lose  sight  of  the  further  funda- 
mental that  any  duty  paid  on  any  commodity  increases- 
the  price  of  that  commodity  to  the  consumer,  and  this 
consumer,  therefore,  pays  the  $300,000,000  revenue  and 
also  affords  the  protection  demanded  for  production. 

"Probably  the  greater  necessity  for  tariff  on  imports, 
lies  in  the  protection  afforded  American  labor.  Unless 
we  are  willing  that  our  living  conditions  of  labor  shall 
descend  to  the  lowest  level  of  foreign  production,  we 
shall  need  a  protective  tariff  for  many  products.  This 
will  be  most  necessary  on  commodities  requiring  a  large 
percentage  of  hand  labor.  This  country  can  now  com- 
pete in  the  markets  of  the  world  on  commodities  pro- 
duced largely  from  automatic  machinery  and  in  large 
quantities.  Gradually  our  industries,  due  to  American 
inventive  genius,  will  evolve  into  the  sphere  of  greater 
and  more  economical  production,  lessening  the  necessity 
for  protection  and  opening  our  products  to  the  wider 
markets  of  the  world. 

"These  fundamentals  must  be  borne  in  mind  in  any 
consideration  of  any  phase  of  tariff  policy.  For  many 
generations  this  country  has  decided  in  favor  of  duties, 
on  imports.  This  decision  has  been  largely  sustained 
by  a  consideration  of  the  living  conditions  of  labor  ire 
this  country  as  compared  with  other  countries.  In  the 
activities  of  this  meeting  we  must  accept  the  tariff  as 
an  established  fact  and  give  our  attention  to  certain 
fundamentals  affecting  this  policy. 

"First  Question:  Shall  we  frame  our  tariff  with  due 
regard  to  export  trade  as  well  as  the  protection  of  our 
industries?  This  is  a  simple  problem  in  mathematics. 
Dr.  Page,  chairman  of  the  Congressional  Tariff  Commis- 
sion, will  tell  you  that  approximately  95  per  cent  of  our 
manufactured  products  are  consumed  in  this  country. 

"We  will  all  readily  concede  that  a  low  tariff  will  tend1 
to  increase  our  imports  and  to  increase  our  exports,  and 
that  a  high  tariff  will  tend  to  decrease  our  foreign  trade, 
both  imports  and  exports.  Having  regard  for  export 
trade  involves,  therefore,  a  lower  tariff  rate,  and  the 
question  becomes,  will  the  increase  in  our  5  per  cent 
export  be  balanced  more  or  less  by  our  imports  affecting 
95  per  cent  of  our  production? 

"If  we  find  our  productive  capacity  lessened  by  the 
lower  tariff,  we  have,  then,  also  decreased  our  earnings, 
which,  in  turn,  lessens  our  purchasing  power.  From 
this  it  seems  clear  that  the  determining  factor  is  the 
ratio  of  our  exports  to  our  home  consumption  and  that 
tariff  should  be  formed  with  due  regard  to  export  trade. 

"Illustrating  these  principles,  we  may  observe  the 
automotive  industry,  which,  twenty-five  years  ago,  was 
classed  as  an  infant  industry  and  has  been  developed 
under  a  protective  tariff  to  one  of  our  greatest  lines  of 
production.  It  has  now  reached  the  level  of  great  quan- 
tity production  and  many  large  units  are  commanding 
trade  from  all  parts  of  the  world.  The  industry  as  a 
whole  now  appreciates  the  fact  that  a  lower  tariff  is  now 
necessary  if  foreign  trade  is  to  be  extensively  cultivated, 
and  this  industry  has  recently  appealed  through  its; 
Chamber  of  Commerce  to  have  the  import  duty  reduced 
nearly  one-half. 
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"Second  Question:  The  economic  needs  of  foreign 
countries?  The  answer  does  not  involve  a  philanthropic 
principle  or  motive,  but  requires  the  usual  selfish  busi- 
ness consideration.  The  argument  is  that  these  nations 
cannot  buy  from  us  unless  they  pay  in  goods. 

"If  we,  as  a  creditor  nation,  sell  to  a  debtor  nation, 
they  can  only  pay  in  goods,  cash  or  credit.  A  greater 
extension  of  credit  will  increase  the  rate  of  exchange 
in  which  our  price  in  their  money  becomes  prohibitive. 
A  two-thousand-dollar  commodity  in  this  country,  sold 
in  Germany  under  present  exchange,  would  bring  $28,000, 
based  on  normal  rates.  They  cannot  buy  for  cash,  as 
such  procedure  would  quickly  drain  their  treasury  of 
gold.  It  remains  that  we  must  take  commodities  in  ex- 
change for  our  goods.  If  these  commodities  compete 
directly  in  our  markets  with  our  own  production  we  will 
have  reduced  our  production  solely  for  the  benefit  of  the 
debtor  nation.  Plainly  this  procedure  would  lack  any 
economic  value  to  us.  Therefore  any  exceptional  lower- 
ing of  duties  to  the  people  of  a  debtor  nation  must  be 
confined  to  such  articles  as  are  not  in  direct  competition 
with  the  products  of  our  own  people. 

"In  Question  Three  we  have  opportunity  to  pacify  to 
some  extent  the  objection  raised  in  Nos.  One  and  Two. 
If  we  may  bargain  we  may  meet  conditions.  Bargaining 
forms  the  basis  of  all  our  commercial  activities.  If  all 
our  sales  and  purchases  were  based  on  predetermined 
inflexible  prices  not  open  to  discussion  and  investiga- 
tion of  changing  conditions  our  total  activities  would 
be  greatly  lessened.  This  principle  applies  with  even 
greater  force  to  interchange  between  nations. 

"No  reason  exists  why  a  need  for  our  special  produc- 
tions in  a  foreign  country  should  not  be  exchanged  for 
a  necessity  from  them  on  a  fair  basis.  Valuations  must, 
of  course,  be  considered  and  tariff  regulations  equitably 
adjusted  to  a  lower  level  by  treaty  between  the  two 
countries.  The  difficulty  of  working  up  lists  of  charac- 
teristic products  from  all  countries  and  the  confusion 
of  collection  of  different  rates  on  a  particular  commodity 
are  urged  as  objections.  But  such  lists  are  readily 
available  and  an  advance  in  clerical  intelligence  in  our 
ports  of  entry  will  not  detract  from  the  general  efficiency. 
Such  bargaining  power  would  probably  put  an  end  to 
French  discrimination  against  our  products  and  the 
Latin-American  rates  against  our  canned  goods.  Euro- 
pean countries  have  long  made  their  customs  the  basis 
of  commercial  treaties. 

"The  retention  of  our  present  rigid  regulations  will 
constitute  a  continuing  barrier  to  the  full  development 
of  American  commerce.  The  advent  of  the  report  of  the 
Tariff  Committee  of  the  Chamber  of  Commerce  of  the 
United  States,  which  has  been  injected  into  the  group 
meetings  for  consideration  by  order  of  the  Board  of  Di- 
rectors since  the  program  was  printed,  demonstrates  the 
potential  possibilities  of  the  Chamber.  The  readiness 
with  which  the  directors  received  the  unanimous  re- 
port of  the  committee  and  not  only  referred  it  to  the 
various  group  meetings  but  also  passed  it  to  the  com- 
mittee on  resolutions,  marks  the  report  as  of  unusual  im- 
portance and  proves  the  readiness  of  the  Directors  to 
act  promptly  on  a  matter  that  offers  constructive  de- 
velopment. The  Committee  foresaw  the  necessity  for 
prompt  and  permanent  tariff  legislation.  They  realize 
the  inadequacy  of  permanent  tariff  rates  to  meet  the 
changing  business  conditions  which  must  follow  a  re- 
construction period  such  as  afflicts  our  country  at  the 
present  time. 

"The  Committee  fully  comprehended  that  every  busi- 
ness interest  in  this  country  will  be  affected  by  the  find- 
ings of  Congress  on  tariff  legislation.  They  recalled  the 
many  periods  in  the  past  when  commercial  interests  of 


the  country  have  stagnantly  awaited  the  final  decree. 
They  appreciated  the  progress  made  in  recent  years  to 
give  careful  consideration  of  the  nation's  business  by 
the  establishment  of  the  Congressional  Tariff  Commis- 
sion. It  is  hoped  that  the  business  interests  of  the  coun- 
try may  also  be  heard  in  an  effort  to  assist  in  a  con- 
structive permanent  tariff  policy.  To  that  end  the  com- 
mittee has  submitted  the  following  report: 

To  the  Board  of  Directors  of  the  Chamber  of  Commerce 

of  the  United  States: 

Your  Committee  on  Principles  of  Tariff  Legislation 
report  follows: 

First:  It  is  recommended  that  permanent  tariff  legis- 
lation should  be  so  framed  as  to  permit  adjustment  of 
individual  rates  or  particular  schedules  of  rates  within 
prescribed  limitations,  and  authorize  changes  therein 
from  time  to  time  without  a  general  revision  of  the  tariff, 
and  thus  afford  reasonable  latitude  in  the  application  of 
tariff  rates  to  any  commodity,  or  group  of  commodities, 
in  order  that  there  may  be  flexibility  in  the  adjustment 
of  said  rates  to  the  varying  fluctuations  of  industrial  and 
trade  conditions. 

Second:  It  is  recommended  that  such  permanent  tariff 
legislation  should  provide  for  and  create  a  Tariff  Adjust- 
ment Board,  appointed  by  the  President  and  confirmed 
by  the  Senate,  with  such  emolument  and  tenure  of  office 
as  will  remove  them  from  political  influence  and  personal 
interest;  that  this  Board  shall  be  separate  and  distinct 
from  the  present  Tariff  Commission,  the  duties  of  which 
should  be  modified  to  require  a  report  of  its  investiga- 
tions to  the  Tariff  Adjustment  Board  in  addition  to  the 
reports  it  now  makes. 

Third:  It  is  recommended  that  in  framing  such  legis- 
lation the  principles  hereinafter  stated  should  control  and 
that  it  shall  be  the  duty  of  Tariff  Adjustment  Board  to 
apply  the  Tariff  Acts  of  Congress  and  fix  just  and  rea- 
sonable rates  within  said  limitations  to  meet  changing 
conditions,  in  accordance  with  said  principles,  viz: — 

(a)  Promotion  of  the  interest  of  the  American  Public  as 
a  whole. 

(b)  Reasonable  protection  of  American  industries  that 
are  subject  to  destructive  competition  from  abroad, 
and  that  are,  or  compromise  to  be,  of  benefit  to  the 
country  as  a  whole,  or  to  any  considerable  section 
thereof. 

(c)  Maintenance  and  encouragement  of  export  trade. 

(d)  Meeting  discriminations,  direct  or  indirect,  against 
the  products  of  this  country. 

(e)  The  prevention  of  dumping  of  foreign  goods  into  this 
country  to  the  injury  of  our  markets. 

(f)  Due  consideration  of  the  relative  standards  of  living, 
earnings,  and  efficiency  of  labor  in  this  and  in  other 
countries. 

"In  operation  under  the  plan  submitted  by  the  Com- 
mittee, Congress  will  pass  a  law  levying  duties  on  a  list 
of  commodities  within  certain  limitations  and  the  tariff 
board  provided  for  in  the  report  will  determine  the  spe- 
cific rate.  This  rate  may  be  changed  by  the  board  as 
frequently  as  necessary  to  meet  changing  conditions. 
It  can  be  modified  to  meet  bargain  conditions  desirable 
to  treaty  agreements.  Within  the  prescribed  limitations 
it  offers  the  flexibility  necessary  to  extensive  trading 
with  other  nations. 

"To  some  extent  this  plan  follows  the  working  of  the 
Interstate  Commerce  Commission.  This  body  is  author- 
ized to  determine  a  just  and  equitable  charge  for  rail- 
way service.  The  tariff  board  will  execute  the  new 
tariff  law  with  fairness  to  the  parties  interested.  Legis- 
lation will  determine  the  basic  policy  as  to  high  or 
low,  as  to  protection,  as  to  revenue,  with  specific  limita- 
tions.    The  tariff  board  will  specify  rates. 

"Beside  elimination  from  Congress  a  most  obnoxious 
opportunity  for  the  lobbyist  it  dignifies  our  legislative 
activity  and  relegates  the  clerical  labor  of  legislation  to 
experts  who  devote  themselves  exclusively  to  this  work. 
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Full  opportunity  for  hearings  will  be  given  by  Congress 
on  questions  of  principle  or  policy  and  by  the  board  on 
questions  of  specific  adjustment. 

"If  this  measure  offers  relief  from  stifling  complica- 
tion and  tends  to  a  more  elastic  and  comprehensive  ad- 
justment of  our  tariff  it  must  not  be  ignored  from  the 
fact  that  it  offers  a  radical  departure  from  present 
practice.  If  we  are  bound  to  make  and  unmake  tariff 
rates  as  we  always  have  by  periodic  tinkering,  with  its 
consequent  depressing  effect  on  all  our  industries,  then 
Congress  is  the  one  department  of  our  government 
lacking  susceptibility  to  modern  progress  and  evolu- 
tion. 

"We  should  concern  ourselves  however  more  particu- 
larly to  the  merits  or  demerits  of  this  plan.  Does  it  not 
at  least  contain  the  elements  of  an  improved  plan  for 
the  manipulation  of  one  of  our  most  serious  and  most 
complicated  activities?  If  so,  it  is  plainly  our  preroga- 
tive, and  we  may  say  our  duty  to  give  it  most  careful 
consideration,  determine  how  it  may  be  improved  and 
then  give  it  wholesome  support." 

There  was  one  other  tariff  thought  that  was  well  re- 
ceived. This  was  a  suggestion  by  Secretary  Hoover  that 
all  imported  articles  should  be  valued  on  the  American 
market  standards,  rather  than  on  the  point  of  origin. 
The  speaker  used  the  illustration  that  corn  might  be 
worth  $1  a  bushel  in  this  country,  80  cents  in  England, 
50  cents  in  France  and  30  cents  in  Japan,  and  when  the 
bushels  from  the  various  countries  were  shipped  into  this 
country  they  would  pay  as  duty  20  per  cent  of  the  value 
in  their  own  country,  rather  than  20  per  cent  of  the 
value  of  the  corn  with  which  they  were  to  compete. 

Of  course  there  were  other  big  thoughts  in  the  meet- 
ing.   Two  of  these  were  received  with  entire  accord  by 
all  speakers,  whether  formal  or  impromptu.    These  were: 
Stabilization  of  the  entire  world  trade  is  necessary 
before  trade   in  any   country   can  reach  a   normal 
basis.     Just   now   the   indemnity  problem   and   the 
status  of  Russia  are  the  big  factors. 

That  the  successful  organization  of  the  Foreign 
Trade  Financing  Corporation  is  the  hope  of  the  ex- 
port trade  of  this  country. 


The  Wage  Problem 

There  was  a  highly  interesting  and  instructive  session 
of  the  Fabricated  Production  Group  devoted  to  the  rela- 
tion of  wages  to  production  and  sales.  Some  very  in- 
teresting charts  were  displayed  by  Magnus  Alexander 
and  others.  The  employers  quickly  seized  upon  these 
and  statements  were  frequently  made  that  it  was  going 
"to  be  necessary  for  employers  to  grasp  the  situation 
with  a  strong  hand  and  adjust  operating  expenses." 

But  only  one  speaker  in  the  discussion  mentioned  as 
important  the  methods  of  reducing  wages.  Clarence 
Howard,  in  the  informal  discussion,  briefly  advised  em- 
ployers that  in  all  dealings  with  their  employees  The 
Golden  Rule  should  be  their  guide.  Howard  made  it 
plain  that  in  his  dealings,  the  feelings  of  the  employee 
were  more  important  to  him  than  statistics:  that  statis- 
ics  were  of  value  only  when  they  were  understood  by  the 
employee  as  well  as  by  the  employer. 

The  Business  Man's  Creed 

The  new  objective  of  the  Chamber  is  very  well  stated 
in  the  preamble  to  the  resolutions,  which  is  described  as 
the  "basic  philosophy  of  the  American  business  man." 
This  statement  will  probably  do  much  to  explain  to  the 
members  who  were  frankly  at  a  loss  to  understand  the 
changed  character  of  the  meeting.  The  statement  fol- 
lows : 


This  chamber  believes  that  the  relation  of  government 
toward  industry  and  commerce  is  primarily  that  of  pre- 
serving equality  of  opportunity.  Laws  and  administra- 
tive acts  should  touch  business  enterprise  with  great  care 
and  only  to  preserve  a  fair  field  to  all. 

A  wholesome  standard  of  living  is  essential  to  general 
contentment.  That  standard  depends  upon  the  intelli- 
gence, work  and  thrift  of  the  individual  citizen.  Hence, 
restriction  of  production  must  necessarily  undermine  that 
standard.  We  therefore  condemn  avoidable  strikes,  lock- 
outs and  all  combinations  that  needlessly  limit  output  or 
curtail  distribution  on  the  part  of  workers,  owners  or 
managers  of  industry. 

The  foundation  of  all  enterprise  is  primarily  that  of 
serVtce  to  the  community,  and  this  service  is  most  effec- 
tive under  private  initiative.  The  community's  variation 
of  that  service,  and  its  reward  for  it,  are  most  fairly  ex- 
pressed when  secured  by  individual  initiative,  under  con- 
ditions of  free  competition.  The  value  of  and  the  reward 
for  such  service  cannot  be  safely  apportioned  by  the  ar- 
bitrary decisions  of  government  agencies. 

An  Automotive  Director 

Automotive  interests  fared  exceedingly  well  in  this 
meeting.  A.  J.  Brousseau  of  the  International  Motor  Co. 
was  elected  a  director  to  represent  the  Fabricated  Pro- 
duction group.  The  highway  resolution  favored  by  the 
automotive  industry  was  adopted  by  the  meeting.  The 
industry  strongly  favored  a  resolution  for  the  sales  tax, 
but  was  well  satisfied  with  the  decision  of  the  Chamber 
to  have  a  new  referendum  on  this  question.  The  auto- 
motive speakers  were  well  placed.  C.  C.  Hanch,  chair- 
man of  the  N.  A.  C.  C.  taxation  committee,  spoke  before 
the  Foreign  Commerce  Group  on  this  subject;  C.  A. 
Vane  of  the  National  Automobile  Dealers'  Association 
spoke  on  the  same  subject  before  the  Civic  Development 
Group,  and  J.  Walter  Drake,  chairman  of  the  N.  A.  C. 
C.  Export  Committee,  spoke  before  the  Fabricated  Pro- 
duction Group  on  Tariff.  This  is  more  recognition  than 
this  industry  has  previously  been  accorded  and  there 
was  a  very  strong  feeling  that  the  automotive  industry 
would  soon  come  into  its  proper  station  as  the  second 
greatest  industry  in  the  country. 

An  aeronautical  resolution,  which  was  submitted  to 
the  Resolutions  Committee,  was  referred  for  further 
study. 


The  New  S.  A.  E.  Handbook 

THE  Society  of  Automotive  Engineers  has  recently  sent 
copies  of  the  revised  edition  of  Volume  I  of  the 
S.A.E.  Handbook  to  all  of  its  members.  Although  the 
data  contained  in  the  revised  edition  are  in  general  the 
same  as  those  in  the  old  edition,  some  new  matter  has  been 
added,  as  for  instance,  complete  physical  characteristics  of 
S.A.E.  Steels,  the  report  of  the  Nomenclature  Division  on 
automobile  nomenclature  and  the  report  of  the  Research 
Division  on  passenger  car  performance  tests. 

The  S.A.E.  Standards  and  Recommended  Practices  con- 
sist of  material,  dimensional  and  test  specifications, 
terminology,  rules  for  procedure  in  the  maintenance  of 
parts,  and  provisions  as  to  various  closely  related  matters, 
which,  according  to  the  consensus  of  opinion  of  qualified 
experts,  can  be  generally  adopted  with  great  advantage, 
and  in  no  way  interfere  with  or  impede  progress  in  the 
design  and  production  of  automotive  apparatus  and  power 
units  included  in  the  field  of  activities  of  the  Society. 

The  S.A.E.  Standards  and  Recommended  Practices  have 
made  possible  economies  in  designing,  in  purchasing,  in 
production  and  in  maintenance,  and  relieved  automotive 
engineers  of  much  detail  and  routine  work,  permitting 
them  to  concentrate  upon  the  more  important  engineering 
problems. 
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Commercial  and  Engineering  Standards 
Discussed  at  Gear  Makers'  Convention 

Several  recommended  practices  are  adopted.  Cost  accounting  methods 
receive  further  consideration,  Work  on  gear  standardization  proceeding. 
A  standard  form  of  gear  tooth  which  can  be  made  by  several  methods  is 
proposed.     Universal  roller  chain  sprocket  now  under  way. 

By  P.  M.  Heldt 


AN  important  outcome  of  the  fifth  annual  convention 
of  the  American  Gear  Manufacturers  Association, 
held  at  Cincinnati  April  27-30,  may  be  the  de- 
velopment of  a  standard  tooth  for  spur  gears  which 
can  be  cut  by  any  of  the  well-known  methods,  thus 
making  interchangeable  the  gears  produced  by  rotating 
form  cutters,  gear  planers  and  gear  hobbers.  What  led 
to  the  suggestion  of  the  development  of  such  a  tooth 
form  was  the  recommendation,  contained  in  the  report  of 
the  Spur  Gear  Committee,  that  the  141/2  deg.  involute  tooth, 
as  commonly  used  in  the  interchangeable  system  embrac- 
ing 12  teeth  to  a  rack,  be  adopted  as  standard  for  industrial 
gearing.  It  was  the  intention  to  make  this  a  so-called 
adopted  standard,  and  if  it  had  been  accepted  it  would 
no  doubt  have  been  proposed  to  the  American  Engineering 
Standards  Committee  as  an  American  standard.  The  ob- 
jection was  raised  by  E.  W.  Miller  of  the  Fellows  Gear 
Shaper  Co.,  that  in  order  to  make  this  form  of  tooth  a 
standard,  it  would  be  necessary  to  closely  define  its  form, 
and  this  the  recommendation  failed  to  do.  He  further 
objected  that  the  141/2  deg.  tooth  as  commonly  used  in  the 
interchangeable  system  was  not  a  true  involute  shape  and 
that  the  description  "the  14%  deg.  involute  tooth"  there- 
fore was  really  incorrect.  Mr.  Miller,  moreover,  made  the 
point  that  there  was  a  strong  tendency  away  from  this 
tooth  form,  and  that  it  was  not  a  good  plan  to  standardize 
anything  the  stability  of  which  was  uncertain,  as  once  a 
thing  has  become  a  standard  it  is  a  difficult  matter  to  recall 
it.  Mr.  Miller  did  not  object  to  the  adoption  of  the  14% 
deg.  involute  tooth  as  commonly  used  in  the  interchange- 
able system  as  recommended  practice,  and  the  recom- 
mendation was  passed  by  a  rising  vote,-but  as  the  vote  was 
not  nearly  unanimous  the  matter  was  referred  back  to  the 
committee  for  further  consideration. 

In  the  course  of  the  discussion  Mr.  Miller  made  the  re- 
mark that  it  was  quite  possible  to  find  a  form  of  tooth 
that  could  be  cut  by  any  of  the  commonly  used  methods  of 
gear  cutting,  the  rotary  cutter,  the  gear  shaper  and  the 
gear  hob,  and  he  was  not  sure  but  that  this  tooth 
form  was  superior  to  any  of  those  now  in  use.  This 
statement  aroused  a  great  deal  of  interest  among  the 
members,  all  of  them  practical  gear  cutters.  One  mem- 
ber made  the  statement  that  it  would  be  of  little 
advantage  to  the  gear  cutting  industry  if  the  milled 
tooth,  the  planed  tooth  and  the  hobbed  tooth  had  to  be 
standardized  separately,  as  these  different  types  were 
already  interchangeable  among  themselves,  and  the  stand- 
ardization work  would  not  really  advance  the  industry,  but 
if  pinions  and  gears  made  by  all  methods  could  be  made 
interchangeable  it  would  be  of  distinct  advantage  to  the 
gear  industry.  No  definite  action  was  taken  on  the  sugges- 
tion, but  as  the  recommendation  regarding  spur  gear  tooth 


form  was  referred  back  to  the  committee  it  is  to  be  pre- 
sumed that  it  will  be  taken  up  at  the  next  committee  meet- 
ing, which  is  to  be  held  in  Buffalo  within  a  month. 

The  meeting  was  held  at  the  Sinton  Hotel  and  was  well 
attended.  It  was  opened  by  the  usual  address  of  welcome 
and  by  President  Sinram's  address.  The  secretary's  report 
showed  that  the  association  now  has  a  membership  of  90 
companies,  represented  by  109  executive  and  55  associate 
members,  making  a  total  of  164  individual  members.  The 
Baush  Machine  Tool  Co.  of  Springfield,  Mass.,  was  elected 
to  membership  in  the  course  of  the  meeting.  An  invita- 
tion was  extended  to  the  membership  to  attend  the  forth- 
coming meeting  of  the  National  Manufacturers  Associa- 
tion, to  be  held  at  the  Waldorf-Astoria  Hotel,  New  York, 
May  16-18.  J.  B.  Doan,  president  of  the  American  Tool 
Works  and  also  president  of  the  local  section  of  the  Metal 
Trades  Association,  made  an  address  in  which  he  covered 
some  phases  of  the  machinists'  strike  in  Cincinnati  last 
year. 

Roller  Chain  Transmission 

During  the  afternoon  session  of  the  first  day,  April  27, 
G.  M.  Bartlett,  chief  engineer  of  the  Diamond  Chain  & 
Manufacturing  Co.,  read  a  paper  on  the  Ideal  Chain  and 
Sprocket  Drive.  Mr.  Bartlett  explained  that  transmission 
by  link  chains  is  a  relatively  new  development  and  is  still 
in  its  infancy.  It  was  first  used  extensively  for  bicycles, 
and  later  the  development  of  the  passenger  car  and  motor 
truck  gave  it  a  great  impetus  in  the  direction  of  the  trans- 
mission of  increased  powers.  The  design  of  sprockets  for 
the  chains  to  run  on  is  complicated  by  the  requirement  that 
the  sprocket  must  fit  the  chain  when  it  is  worn,  and  the 
pitch  is  consequently  lengthened,  as  well  as  when  the  chain 
is  new.  Wear  of  the  chain  has  been  allowed  for  in  the 
past  by  enlarging  the  spaces  between  sprocket  teeth,  with 
the  result  that  only  one  roller  of  the  chain  is  in  contact 
with  a  tooth  at  a  time.  In  a  new  form  of  sprocket 
tooth  which  is  now  being  evolved  by  a  joint  standardiza- 
tion committee  of  the  A.  G.  M.  A.,  the  Society  of  Automo- 
tive Engineers  and  the  American  Society  of  Mechanical 
Engineers,  this  difficulty  is  overcome,  as  the  chain  rollers 
of  both  new  and  worn  chains  can  be  in  contact  with  a 
number  of  sprocket  teeth  at  a  time  and  the  tendency  of 
the  sprocket  teeth  to  wear  hook-shaped  is  eliminated,  con- 
tact of  the  rollers  of  a  worn  chain  occurring  further  out 
on  the  teeth  of  the  sprocket.  Mr.  Bartlett's  paper  was 
illustrated  with  lantern  slides,  and  we  expect  to  publish 
extensive  extracts  of  it  in  a  future  issue. 

Erik  Oberg,  editor  of  Machinery,  brought  to  the  conven- 
tion a  message  from  Secretary  of  Commerce  Hoover.  At 
a  recent  conference  with  business  paper  editors,  Secre- 
tary Hoover  announced  his  intention  to  make  the  depart- 
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ment  a  department  of  domestic  as  well  as  of  foreign  com- 
merce, and  to  this  end  he  desires  the  co-operation  of  the 
various  branches  of  industry.  The  machine-tool  industry, 
to  which  'the  message  had  been  presented  on  a  previous 
occasion,  were  of  opinion  that  they  could  easily  gather 
statistics  of  their  own  production  themselves  but  that  they 
would  like  the  department  to  give  increased  attention  to 
the  gathering  of  statistics  of  the  fundamental  industries, 
such  as  the  steel  industry. 

J.  H.  Dunn,  chairman,  made  the  report  of  the  Uniform 
Cost  Accounting  Committee.  He  told  the  members  that 
the  object  of  this  committee  was  to  show  them  how  unrea- 
sonable cut-throat  competition  could  be  eliminated  by  in- 
telligent costing.  There  are  now  more  than  a  hundred  cost 
committees  of  industrial  organizations  in  existence.  It  is 
generally  recognized  now  that  the  manufacturers  them- 
selves will  have  to  solve  their  own  cost  problems,  as  hun- 
dreds of  thousands  of  dollars  have  been  wasted  by  the  em- 
ployment of  cost  experts  or  efficiency  experts.  The  Na- 
tional Lime  Association  has  had  a  uniform  cost  accounting 
system  in  use  for  two  years  and  figures  that  it  has  saved 
the  members  a  million  dollars  already,.  Mr.  Dunn  laid 
emphasis  on  the  fact  that  if  the  members  of  the  Associa- 
tion should  use  a  uniform  cost  accounting  system  they 
would  not  necessarily  have  all  the  same  costs,  as  the  over- 
head charges  and  the  equipment  of  the  different  factories 
were  different.  At  a.  previous  meeting  the  Association 
adopted  a  uniform  cost  accounting  system,  but  this  was 
considered  too  complicated  and  cumbersome  for  the 
smaller  concerns  to  put  into  use,  and  to  meet  this  criti- 
cism the  committee  had  prepared  an  abbreviated  form  in 
which  several  items  in  the  longer  form  were  combined  un- 
der one  head.  In  connection  with  its  report  the  commit- 
tee also  presented  some  illustrations  of  how  costs  on  gear 
jobs  work  out  by  the  "direct  labor  cost,"  the  "machine- 
hour  overhead  rate"  and  the  "overhead  prorated  against 
direct  labor  cost"  methods. 

Mr.  Wilson  brought  up  the  question  whether  it  was 
right  to  let  the  production  carry  the  entire  overhead 
charges  under  such  abnormal  conditions  as  we  are  experi- 
encing now.  He  did  not  think  it  was  fair  to  charge  the 
entire  overhead  if  that  suddenly  jumped  ahead  300  per 
cent  or  more,  and  suggested  that  the  normal  rate  of  over- 
head should  be  charged  and  the  rest  be  absorbed  in  a  spe- 
cial account.  This  would  prevent  the  cost  from  suddenly 
increasing  to  abnormal  values;  and,  moreover,  the  de- 
partment did  not  become  confused  in  preparing  estimates. 

Method  of  Apportioning  Selling  Cost 

Another  question  that  was  discussed  at  some  length  was 
whether  selling  costs  should  be  apportioned  on  the  basis 
of  manufacturing  costs  or  on  the  basis  of  selling  price. 
One  speaker  reasoned  against  the  latter  method  in  the 
following  terms:  Suppose  your  selling  department  se- 
cures one  order  at  a  profit  of  10  per  cent  and  another  at  a 
profit  of  60  per  cent ;  would  it  be  fair  to  charge  them  with 
extra  cost  for  getting  the  more  profitable  business?  Upon 
motion  of  Mr.  Kebler  the  report  of  the  Committee  on  Uni- 
form Cost  Accounting  was  adopted,  with  the  recommenda- 
tion that  the  members  be  urged  to  put  the  system  into  use. 

At  the  session  on  Thursday  morning,  April  28,  F.  B. 
Waterman,  chairman  of  the  General  Standardization  Com- 
mittee, made  a  report  for  the  A.  G.  M.  A.  Sectional  Com- 
mittee of  the  American  Engineering  Standards  Commit- 
tee and  also  a  report  for  the  General  Standardization  Com- 
mittee. In  the  latter  he  mentioned  the  fact  that  five  sub- 
committees would  make  reports  containing  suggestions 
for  recommended  practices  and  two  would  report  progress. 

The  first  subcommittee  report  was  that  on  spur  gear- 
ing and  was  presented  by  the  chairman,  F.  E.  Eberhardt. 
All    recommendations    related   to    industrial    gearing   and 


therefore  do  not  concern  the  automotive  industry  directly. 
It  was  proposed  to  standardize  the  14y2  deg.  involute  in- 
terchangeable system,  and  proportions  for  the  tooth  ele- 
ments were  given.  It  was  also  proposed  to  standardize 
20  deg.  stub  teeth  for  use  where  great  strength  or  small 
numbers  of  teeth  are  required,  and  proportions  for  this 
form  of  teeth  were  also  given.  Rules  were  also  given  for 
the  width  of  face,  thickness  of  rim  for  spoked  gears  and 
diameter  of  hub.  After  prolonged  discussion,  as  outlined 
in  the  first  part  of  this  article,  the  report  with  amend- 
ments was  adopted  by  a  majority  vote,  but  was  referred 
back  to  the  committee  for  further  consideration.  One 
point  that  came  up  in  the  discussion  was  whether  there 
was  any  necessity  for  standardizing  20  deg.  pressure  angle 
teeth  for  industrial  gearing.  In  this  connection  J.  B. 
Foote  of  the  Foote  Bros.  Gear  Co.  made  the  statement  that 
in  the  experience  of  his  firm  from  15  to  20  per  cent  of  the 
orders  for  industrial  gearing  call  for  20  deg.  pressure 
angle  teeth  and  the  tractor  industry  uses  such  teeth  ex- 
clusively. It  was  also  brought  out  in  the  discussion  that 
with  the  gear  planing  method  it  is  necessary  to  provide  a 
slightly  larger  clearance  than  is  customary  with  gears 
formed  with  rotary  cutters.  John  Christensen  suggested 
that  for  large  gears  there  should  be  certain  standard  num- 
bers of  teeth,  so  that  more  extensive  use  could  be  made  of 
stock  patterns. 

Bevel  Gear  Recommended  Practice 

F.  E.  McMullen,  chairman  of  the  Bevel  and  Spiral  Bevel 
Gear  Committee,  made  a  report  for  that  committee  which 
was  adopted  as  presented.  This  report  contains  diagrams 
and  tables  for  use  in  determining  the  dimensions  of  tooth 
elements  and  explains  how  the  tabular  values  are  arrived 
at.    The  report  follows : 

"Bevel  gear  teeth  are  treated  in  the  same  manner  as 
spur  gear  teeth  with  the  exception  that  the  back  cone  radii 
(Fig.  1)  are  used  instead  of  the  pitch  radii  of  spur  gears. 
In  Fig.  2,  the  pitch  circles  of  a  gear  and  pinion  are  drawn 
together  with  the  base  circle  of  the  pinion  determined  by 
the  pressure  angle  "a."  Involute  tooth  contact  cannot  take 
place  below  the  base  circle,  since  the  involute  curve  has  its 
inception  at  the  base  circle,  and  any  projection  of  the  gear 
or  pinion  addendum  beyond  the  base  circle  of  the  pinion  at 
the  beginning  and  end  of  the  theoretical  arc  of  action  is 
useless  in  so  far  as  tooth  action  is  concerned. 

"The  problem  is  first  to  find  the  gear  addendum  which 
at  the  beginning  of  the  arc  of  approach  extends  to  the  base 
circle  of  the  pinion,  labeled  in  Fig.  2,  Maximum  Theoreti- 
cal Addendum.  The  values  in  Table  I  are  obtained  on  this 
basis  by  solving  the  oblique  angled  triangle  for  various 
ratios  and  pressure  angles.  Examination  of  this  table  will 
show  that  the  tabufar  values  between  ratios  3-1  and  8-1  do 
not  change  greatly,  and  for  the  sake  of  simplicity,  we  have 
assumed  that  there  is  no  change  in  preparing  the  bevel 
gear  tooth  proportion  tables. 


Table  1 

Match 

nan    Theoretical 

Addendum 

of  Bevel   Gear 

Pinion 

Back  C 

tne  Radius 

—  1  in. 

14%  Deg. 

20  Deg. 

14%  Deg. 
Spiral 

20  Deg. 

Spiral 

Ratio 

In. 

In. 

In. 

In. 

i    i 

0.0899 

0.1623 

ii.iir.it 

0.2043 

2    1 

o.nenfl 

0.1295 

II    ll'.IUM 

0.1655 

3-1 

ir.:i 

0.1226 

ii.nsr,:i 

0.1571 

4-1 

0.0645 

0.1201 

0.0S41 

0.1541 

5-1 

0.0638 

ii  1  I'.ui 

n  11X32 

0.1527 

6-1 

0.0635 

0.1184 

0.0828 

0.1519 

7-1 

0.0632 

II    1  IXO 

0.0825 

0.1514 

8    1 

0.0631 

0.1177 

ii  0823 

0.1511 

"A  percentage  has  been  added  to  the  theoretical  values, 
the  purpose  of  which  is  to  provide  an  ease-off.  Reference 
to  Fig.  3  will  show  graphically  that  unless  this  percentage 
is  added,  the  tooth  load  on  the  gear  at  the  beginning  of  ap- 
proach will  lie  along  the  very  top  edge  of  the  tooth,  a  con- 
dition to  be  avoided. 
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Tooth  Proportions 


Tooth  FVoporhona 


Maximum  Theorelical  fldcJenduTi 


Fig.  2 


Table  2 

Straight  Bevel   Gear   Tooth   Proportions 

Pressure  Angle,   14>4    Deg.     Ratio  3-1   to  S-l 


Tabular 

values  are 

for    1    d.p. 

For  any  other  pitch 

divide  by 

diametral 

pitch  used 

Xo.  of 

^-Addendum — s 

Full 

Circular  Thickness 

Teeth  in 

Gear 

Pinion 

Depth 

Gear 

Pinion 

Pinion 

In. 

In. 

In. 

In. 

In. 

14 

0.560 

1.440 

2.157 

1.186 

1.955 

15 

0.6  mi 

1.400 

2.157 

1.221 

1.920 

16 

0.640 

1.360 

2.157 

1.256 

1.8S5 

17 

0.680 

1.320 

2.157 

1.291 

1.850 

IS 

0.720 

1.280 

2.157 

1.326 

1.815 

19 

0.760 

1.240 

2.157 

1.361 

1.780 

20 

0.800 

1.200 

2.157 

1.396 

1.745 

21 

0.840 

1.160 

2.157 

1.431 

1.710 

22 

0.880 

1.120 

2.157 

1.466 

1.675 

23 

ii  920 

1.080 

2.157 

1.501 

1.640 

24 

0.960 

1.040 

2.157 

1.536 

1.605 

26 

1.000 

1.000 

2.157 

1.571 

1.570 

Table  3 

Spiral  Bever  Gear   Tooth  Proportions 

Pressure  Angle  14  Ys  Deg.     Ratio  3-1  to  8-1. 

Tabular  values  are  for  1  d.p.     For  any  other  pitch  divide  bj 

diametral    pitch  used. 


No.  of 

Teeth 

Addendt 

Dede 

Mini 

Full 

1  !ircular  Thicknes 

m 

Gear 

Pinion 

Gear 

Pinion 

Depth 

Gear 

Pinion 

Pinion 

In. 

In. 

In. 

In. 

In. 

In. 

In. 

10 

0.500 

1.200 

1.420 

0.720 

1.920 

1.2000 

1.9416 

11 

0.550 

1.150 

1.370 

0.770 

1.920 

1.2500 

1.8916 

12 

0.600 

1.100 

1.320 

0.S2II 

1.920 

1.3000 

1.8416 

13 

0.650 

1.050 

1.270 

0.870 

1.920 

1.3500 

1.7916 

14 

0.700 

1.000 

1.220 

0.920 

1.920 

1.4000 

1.7416 

15 

0.750 

0.950 

1.170 

0.970 

1.920 

1.45O0 

1.6916 

16 

17 
or  over 

0.800 

0.900 

1.120 

1.020 

1.920 

1.5000 

1.6416 

0.850 

0.850 

1.070 

1.070 

1.920 

1.5500 

946 

"The  shapes  of  the  teeth  specified  in  Table  2,  of  14% 
deg.  straight  tooth  gear  proportions,  are  shown  in  Figs. 
4  and  5.  The  circular  thicknesses  given  in  the  table  were 
obtained  from  these  layouts  by  giving  consideration  not 
only  to  strength  but  also  to  the  width  of  the  top  land,  and 
insure  a  width  sufficient  to  prevent  a  complete  carboniza- 
tion and  consequent  brittleness  in  case  hardening. 

"The  values  given  in  the  tables  are  for  1  d.p.  through- 
out. For  any  other  pitch,  it  is  necessary  to  divide  the 
tabular  values  by  the  given  diametral  pitch.  No  table  is 
offered  for  the  20  deg.  pressure  angle,  straight  tooth 
gears,  as  the  standard  proportion  where  the  addendum  is 
one-half  of  the  working  depth  has  proved  satisfactory 
where  the  number  of  teeth  is  not  less  than  12. 

"For  ratios  below  3-1,  either  additional  tables  will  be 
required  or  a  formula  offered  to  provide  individual  treat- 
ment of  each  case.  The  reason  for  this  is  apparent  from 
a  study  of  Table  1,  where  it  will  be  noted  that  the  tabular 
values  change  greatly  among  the  lower  ratios;  in  fact, 
the  percentage  change  is  so  great  that  at  least  four  tables 
will  be  required  to  properly  cover  the  ratios  from  1-1  to 
3-1  for  each  pressure  angle. 

Spiral  Bevel  Gears 

"Table  3  gives  the  tooth  proportion  for  14%  deg.  spiral 
bevel  gears  for  ratios  between  3-1  and  8-1.    The  values  are 


Fig.4 


(See  Fig.  4) 

14-Tooth  Pinion,  Straight   Bevel,   8-1   Ratio  or  Greater 

Gear  Pinion 

In.  In. 

Pitch   depth    0  560  1.440 

Full    depth     2.157  2.157 

Circular  thickness   1.186  1.956 

Pressure  angle.  14 'i  deg:. 
(.Bee  Fig.  5) 

25-Tooth  Pinion.  Straight  Revel,  3-1  Ratio  or  I . 

Gear  Pinion 

In.  In. 

Pitch  depth   1.000  1.000 

Full  depth    2.157  2.157 

Circular  thickness   1.571  1.570 

Pressure  angle,  14%  deg. 


(See  Fig.  6) 

10-Tooth   Pinion,   Spiral   Bevel,   3-1   Ratio  or  Greater 

Gear  Pinion 

In.  In. 

Pitch    depth     0.5000  1.2000 

Full    depth     1.9200  1.9200 

Circular    thickness    1.2000  1.9416 

Pressure  angle,  14  Vi  deg. 
(See Fig.  7) 

17-Tooth    Pinion.   Spiral   Bevel,    3-1   Ratio  or  Greater 

Gear  Pinion 

In.  In. 

Pitch    depth     O.S500  0.8500 

Full    depth     1.9200  1.9200 

Circular    thickness    1.5500  1.6946 

Pressure  angle.  14  V4  deg. 
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obtained  in  the  same  manner  as  for  straight  tooth  gears 
with  two  modifications.  The  working  depth  of  spiral  bev- 
els is  85  per  cent  of  that  of  straight  tooth  gears  or  stand- 
ard depth  for  the  normal  pitch  and  the  bottom  clearance  is 
0.07  x  the  C.  P.  instead  of  the  usual  standard  of  0.05  x 
the  C.  P.  Figs.  6  and  7  show  the  tooth  shapes  of  teeth 
based  on  the  proportions  given  in  Table  3. 

Members  and  guests  lunched  together  on  Thursday  and 
after  lunch  listened  to  an  address  by  Senator  George  Wil- 
der Cartwright  from  California,  a  member  of  the  Senate's 
Industrial  Relations  Committee,  on  The  Price  of  Success 
in  America.  During  the  afternoon  members  and  guests 
took  part  in  an  automobile  ride  through  the  city  of  Cin- 
cinnati and  surroundings,  visits  being  made  to  the  plants 
of  the  local  members  and  to  a  number  of  machine  tool 
plants.  The  cars  for  the  occasion  were  furnished  by  the 
Cincinnati  members  and  friends  in  the  machine  tool  line. 

On  Thursday  evening  there  was  a  meeting  of  the  Cin- 
cinnati Section  of  the  American  Society  of  Mechanical 
Engineers,  and  as  the  two  papers  to  be  presented  had  to 
do  with  the  subject  of  gear  cutting,  an  invitation  to  at- 
tend has  been  extended  to  all  delegates  to  the  A.  G.  M.  A. 
convention.  0.  B.  Zimmerman,  chief  engineer  of  Gould  & 
Eberhard,  read  a  paper  on  Modern  Methods  of  Gear  Cut- 
ting, and  Earle  Buckingham,  a  paper  on  the  Maag  system 
of  gearing.  Practically  all  of  the  technical  men  at  the 
gear  convention  attended  the  meeting,  and  some  of  xhem 
took  part  in  the  discussion. 

Disagreement  on  Herringbone  Gears 

At  the  Friday  morning  session  of  the  A.  G.  M.  A.,  J.  B. 
Foote  presented  the  report  of  the  Labor  Committee,  of 
which  he  is  chairman.  This  was  accepted  as  presented. 
A.  F.  Cooke  presented  the  report  of  the  Herringbone  Gear 
Committee  and  asked  that  the  report  be  referred  back  to 
the  committee,  as  a  disagreement  had  arisen  between 
members  thereof.  The  report  recommended  the  use  of 
diametral  pitch  hobs  up  to  and  including  1%  in.  diametral 
pitch,  of  a  20  deg.  pressure  angle  measured  on  the  axial 
section  of  the  hob,  of  a  22 y2  deg.  spiral  angle  of  short 
teeth  with  0.8/d.p.  addendum  and  1/d.p.  dedendum  and  of 
a  minimum  width  of  active  face  of  16/d.p.  The  width  and 
depth  of  groove  in  the  center  of  the  blank  was  given  in 
the  form  of  a  table  for  gears  cut  with  hobs  at  right  angles 
to  the  axis  of  the  gear,  and  in  the  form  of  formulae  for 
gears  cut  with  planing  or  shaping  tools.  A  table  was  also 
given  of  the  angles  to  which  the  hobs  should  be  set,  a  table 
of  enlargements  for  pinions  and  a  chart  of  strength  of 
herringbone  gears.  A.  A.  Ross,  a  member  of  the  commit- 
tee, said  that  they  were  anxious  to  get  the  views  of  the 
members  regarding  the  selection  of  22y2  deg.  for  the 
spiral  angle.  Although,  in  an  effort  "to  get  something  ac- 
complished," a  motion  was  made  by  a  member  not  con- 
nected with  the  committee  that  the  report  be  adopted  as 
read,  on  the  protestation  of  another  member  of  the  com- 
mittee that  not  even  the  committee  members  were  agreed, 
it  was  voted  to  return  the  report  to  the  committee  for  fur- 
ther consideration. 

E.  J.  Frost,  chairman,  made  a  report  for  the  Inspection 
Standardization  Committee.  This  covers  the  same  points 
as  the  report  printed  in  the  March  17  issue  of  Automotive 
Industries,  but  the  recommendations  on  some  of  these 
points  were  changed  somewhat.  Thus  in  connection  with 
cylindrical  holes  it  was  recommended  that  cylindrical  holes 
up  to  3  in.  in  diameter  should  be  inspected  with  "will  and 
will  not  go"  plug  gages,  the  "will  go"  end  to  be  the  same 
as  the  smaller  limit  and  the  "will  not  go"  end  the  larger 
limit  given  on  the  customer's  drawing.  Holes  between  3 
and  12  in.  in  diameter,  bar  gages  should  be  used,  in 
which  there  are  two  bars  approximately  at  right  angles  to 
each  other,  held  together  by  a  handle  pressed  into  a  hole  in 


the  middle  of  each  bar;  one  bar  being  the  "will  go"  and 
the  other  the  "will  not  go,"  the  nature  of  the  piece  being 
inspected,  principally  the  length  through  the  bore  deter- 
mining the  length  of  the  handle,  and  whether  the  bars  shall 
be  close  together,  or  at  opposite  ends.  Larger  holes  than 
12  in.  in  diameter  should  be  inspected  with  measuring 
rods,  or  inside  micrometers  set  to  vernier  calipers,  or 
standard  measuring  machine.  No  wear  should  be  allowed 
on  gages  beyond  the  limits  on  customer's  drawings. 

It  was  recommended  that  in  case  of  disputes  concern- 
ing matters  having  to  do  with  inspection  an  arbitration 
committee  of  three  should  be  appointed — one  by  the  buyer, 
one  by  the  seller  and  they  to  appoint  the  third  member. 
The  report  of  the  committee  was  accepted  as  presented, 
with  a  number  of  changes  over  the  printed  text  as  indi- 
cated by  Mr.  Frost. 

The  next  business  to  come  up  before  the  meeting  was  an 
amendment  to  the  constitution  whereby  the  number  of 
members  of  the  Executive  Committee  was  to  be  increased 
from  8  to  12.  It  was  explained  that  when  the  Constitution 
was  adopted  the  Association  had  only  the  nine  charter 
members,  while  now  the  membership  had  grown  to  more 
than  ninety.  The  amendment  was  adopted  unanimously 
and  the  convention  then  proceeded  to  the  election  of  the 
new  members  of  the  Executive  Committee.  J.  H.  Dunn, 
John  Christensen  and  C.  R.  Weiss  were  appointed  tellers. 
The  following  twelve  were  elected  members  of  the  Com- 
mittee: F.  W.  Sinram,  E.  J.  Frost,  Wm.  Ganschow,  J.  B. 
Foot,  C.  E.  Crofoot,  Geo.  L.  Markland,  Jr.,  R.  P.  Johnson, 
W.  H.  Diefendorf,  Henry  E.  Eberhard,  A.  F.  Cooke,  F.  D. 
Hamlin  and  B.  F.  Waterman. 

At  the  same  time  that  the  number  of  executive  commit- 
tee members  was  increased  it  was  decided  to  increase  the 
number  of  vice  presidents  from  one  to  two.  Under  the 
constitution  of  the  Association  the  members  of  the  ex- 
ecutive committee  elect  the  officers  of  the  organization. 
F.  W.  Sinram  was  re-elected  president,  R.  P.  Johnson  of 
the  Warner  Gear  Co.,  Muncie,  Ind.,  first  vice-president,  B. 
F.  Waterman,  second  vice-president,  and  Frank  D.  Hamlin 
was  re-elected  secretary  and  treasurer.  It  was  hinted  that 
Mr.  Johnson  would  act  as  an  understudy  to  President  Sin- 
ram during  the  year  and  would  succeed  him  at  the  next 
annual  meeting.  Vice-president  H.  E.  Eberhard,  who  was 
retired  at  his  own  request,  was  given  a  vote  of  thanks  by 
the  convention  for  his  four  years'  services. 

Next  Meeting  at  Rochester,  N.  Y. 

It  was  announced  that  an  urgent  invitation  had  been  re- 
ceived from  St.  Louis  to  hold  the  next  semi-annual  con- 
vention in  that  city.  The  association,  however,  had  al- 
ready decided  previously  to  meet  in  Rochester,  N.  Y... 
where  they  had  been  invited  by  officials  of  the  Gleason 
Works.  Under  the  heading  of  new  business  a  motion  was 
made  that  the  association  reduce  its  number  of  meetings 
from  two  to  one  per  year.  In  support  of  the  suggested 
change  it  was  stated  that  it  would  work  in  the  interest  of 
economy,  and  also  that,  while  the  holding  of  two  meetings 
per  year  might  have  been  advisable  when  the  association 
was  young  and  had  all  of  its  work  before  it,  much  had 
been  accomplished  since  then  and  it  was  no  longer  neces- 
sary to  meet  so  frequently.  The  sponsor  of  the  motion 
favored  the  fall  meeting  if  his  plan  should  be  adopted. 
Another  member  was  in  favor  of  the  spring  meeting,  for 
the  reason  that  the  committees  could  do  much  better  work 
during  the  winter  than  during  the  summer,  and  therefore 
would  be  in  better  position  to  go  before  the  Association 
with  their  reports  in  the  spring  than  in  the  fall.  Quite  a 
number  of  members,  however,  voiced  the  opinion  that  in- 
to the  work  of  the  Association  would  flag  if  the  fre- 
of  meetings  were  reduced  and  it  was  voted  to  con- 
t  iniie  both  meetings. 
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J.  C.  O'Brien,  chairman  of  the  committee  on  worms, 
worm  gears  and  spirals,  had  been  sick  for  some  time  and 
was  not  at  the  convention.  In  his  absence  W.  H.  Phillips 
gave  a  review  of  the  state  of  the  work  of  that  committee. 
Ralph  L.  Dodge  presented  the  report  of  the  gear  steels 
committee  of  which  he  is  chairman.  This  report  contained 
specifications  of  a  series  of  steels  recommended  for  gears. 
These  are  generally  identical  with  the  S.  A.  E.  steels  and 
are  designated  by  the  S.  A.  E.  numbers.  A  No.  1100  steel 
had  been  in  contemplation  by  the  S.  A.  E.  Iron  and  Steel 
Committee  but  was  finally  dropped.  This  steel  therefore 
was  also  dropped  from  the  A.  G.  M.  A.  list.  It  was  sug- 
gested to  issue  two  specifications  which  are  intermediate 
between  S.  A.  E.  specifications,  the  A.  G.  M.  A.  2350  and 
the  A.  G.  M.  A.  6150.  Both  of  these  have  a  carbon  content 
of  0.45-0.55  per  cent.  Mr.  Diefendorf  wanted  the  S.  A.  E. 
No.  2320  included  in  the  list,  as  it  was  widely  used  in  gear 
manufacture,  but  he  met  with  no  support.  E.  J.  Frost 
thought  that  a  range  of  10  points  in  the  carbon  content 
was  entirely  too  great  and  expressed  the  view  that  steels 
at  the  extreme  ends  of  the  specification  could  not  be  prop- 
erly heat  treated  at  the  same  temperatures.  In  his  plant 
they  tested  all  steel  for  carbon  content  and  never  let  bars 
with  that  wide  difference  go  through.  Mr.  Dodge  ad- 
mitted that  the  range  was  rather  wide  for  high  carbon 
steel  but  said  he  did  not  consider  it  too  wide  for  low  car- 
bon steel.  That  part  of  the  report  relating  to  the  steel 
specifications  was  adopted  as  presented. 

Standard  Sprocket  Tooth  Under  Development 

C.  B.  Hamilton  presented  a  progress  report  for  the 
Hardening  and  Heat-Treating  Committee  dealing  chiefly 
with  the  composition  of  gear  bronzes.  It  had  been  pro- 
posed to  change  the  name  of  this  committee  to  Metallurgi- 
cal Committee,  and  this  proposal  was  adopted.  A  progress 
report  of  the  Sprocket  Wheel  Committee  was  presented  by 
C.  R.  Weiss,  chairman.  This  committee  is  cooperating 
with  corresponding  committees  of  the  S.  A.  E.  and  the 
A.  S.  M.  E.  Shortly  after  the  fall  meeting  of  the  Associa- 
tion a  meeting  of  roller  chain  manufacturers  was  held  at 
the  Engineers  Club,  New  York,  at  which  the  new  U.  S. 
sprocket  tooth  form  was  agreed  upon.  This  tooth  form  is 
still  to  be  ratified  by  the  S.  A.  E.  and  the  A.  S.  M.  E.,  and 
it  is  expected  that  it  will  be  ratified  at  the  spring  meetings 
of  these  societies.  Standard  sizes  of  roller  chain  have  al- 
ready been  adopted  by  the  S.  A.  E.  and  will  most  likely  be 
adopted  also  by  the  A.  S.  M.  E.  at  its  spring  meeting.  As 
soon  as  this  is  done  the  Sprocket  Wheel  Committee  of  the 
A.  G.  M.  A.  will  be  in  position  to  issue  information  con- 
cerning standard  chain  sizes,  details  of  cutters  for  stand- 
ard sprockets  and  diameters  for  sprocket  wheels.  Two 
new  members  have  been  added  to  the  committee  recently, 
George  M.  Bartlett  of  the  Diamond  Chain  &  Mfg.  Co.  and 
Stanley  P.  Rockwell  of  the  Whitney  Mfg.  Co. 

The  report  of  the  Keyway  Committee  contained  recom- 
mendations for  the  depth  and  width  of  keyways  in  shafts, 
the  width  to  be  made  one-quarter  the  diameter  of  the  shaft 
and  the  depth  one-half  the  width.  To  avoid  the  need  for 
carrying  a  very  large  number  of  sizes  of  key  stock  a  table 
was  incorporated  in  the  report  giving  the  sizes  of  keystock 
recommended  for  shafts  from  %  to  12  in.  in  diameter,  in- 
clusive. All  sizes  of  key  stock  are  square.  For  taper  keys 
a  taper  of  %  in.  in  a  foot  was  recommended,  which  is  very 
close  to  the  British  standard  taper  for  keys,  1:100.  The 
report  also  contained  the  S.  A.  E.  square,  spline  and  taper 
fittings. 

B.  F.  Waterman  thought  that  in  the  larger  sizes  the 
keys  should  be  of  rectangular  instead  of  square  section, 
of  smaller  depth  than  width.  He  said  that  many  gear 
manufacturers  had  issued  catalogues  containing  rules  for 
width  and  depth  of  keyways,  and  suggested  that  all  mem- 


bers having  such  keyway  tables  send  a  copy  of  same  to  the 
Keyway  Committee.  C.  B.  Hamilton,  Jr.,  thought  the 
table  contained  too  many  sizes  of  keys  and  suggested  that 
some  be  eliminated.  One  member  objected  to  the  limits 
of  0.001  in.  on  the  broached  holes  of  the  S.  A.  E.  fittings. 
The  report  was  referred  back  to  the  Committee. 

John  Christensen  reported  for  the  Committee  on  Com- 
position Gearing.  This  Committee  has  completed  its 
standardization  work  except  as  regards  the  strength  of 
composition  gears,  and  in  this  connection  arrangements 
have  been  made  with  the  Engineering  Department  of  Pur- 
due University  whereby  the  latter  will  conduct  a  series  of 
of  tests  on  such  gears. 

A  banquet  took  place  at  the  Sinton  Hotel  on  Friday 
evening,  the  speakers  being  Edward  S.  Jordan,  president 
of  the  Jordan  Motor  Car  Co.,  and  Charles  Woodward,  vice- 
president  in  charge  of  personnel  of  the  Hydraulic  Steel 
Co.  Mr.  Jordan's  subject  was  "Looking  Ahead."  He  said 
few  automobile  companies  are  producing  one-half  as  many 
cars  as  last  year.  During  the  past  six  months  only 
191,000  cars  were  built,  as  compared  with  900,000  during 
the  same  period  a  year  earlier.  He  was  convinced  that  the 
present  flurry  would  last  only  for  a  short  time  and  that 
people  generally  would  not  pay  the  present  prices.  The 
man  who  expected  to  liquidate  his  inventory  at  the  old 
prices  would  eventually  discover  that  his  overhead  will  net 
him  as  large  a  loss  as  if  he  took  the  loss  on  the  inventory 
now.  Mr.  Jordan  said  there  was  a  great  upheaval  going 
on  in  the  automobile  industry  right  now  and  many  men 
were  changing  places,  but  he  did  not  look  for  any  con- 
solidations. 

Mr.  Woodward  spoke  on  the  Human  Element  in  Busi- 
ness. He  dwelt  upon  the  futility  of  the  doctrine  of  the 
equal  distribution  of  wealth  and  emphasized  the  great 
economic  wastage  due  to  the  difference  between  what  men 
can  do  and  what  they  will  do.  If  the  difference  be  placed 
at  25  per  cent  of  the  former  value,  the  wastage  amounts  to 
five  billion  dollars  a  year.  Referring  to  the  experiences 
of  his  own  company,  Mr.  Woodward  said,  "Confidence  is 
one  of  the  big  things  you  want  to  build  in  your  workmen. 
One  of  the  greatest  troubles  of  our  present  system  is  that 
the  superintendent  insists  on  doing  the  thinking  for  his 
men,  and  until  this  condition  is  remedied  no  real  progress 
can  be  made  in  the  solution  of  the  problems  confronting 
capital  and  labor." 

Loose  Leaf  Gear  Handbook 

At  the  final  session  on  Saturday  morning  the  report  of 
the  Library  Committee  was  presented,  by  B.  F.  Waterman 
in  the  absence  of  chairman  E.  W.  Baxter.  This  committee 
has  in  hand  the  preparatory  work  on  a  handbook  on  gear- 
ing which  is  to  contain  much  of  the  so-called  "useful  in- 
formation" that  has  heretofore  been  published  in  the  cata- 
logues of  the  individual  members.  A  scrap  book  contain- 
ing much  of  the  material  to  be  included  in  this  handbook 
was  shown.  The  question  whether  the  volume  should  be 
in  the  form  of  a  loose  leaf  book  or  a  bound  book  was  again 
taken  up,  and  it  was  decided  that  a  loose  leaf  book  would 
best  meet  the  requirements.  The  Metallurgical  Commit- 
tee, among  others,  expects  to  have  valuable  data  from  time 
to  time  which  it  will  be  possible  to  incorporate  quickly  in 
the  hand  book  if  it  is  of  the  loose  leaf  form.  It  would 
probably  take  years  to  get  all  the  material  for  the  com- 
plete handbook  together,  while  a  start  could  be  made  on  a 
louse  leaf  handbook  in  the  near  future. 

Killing  this  session  two  papers  were  presented,  one  by 
A.  R.  Mitchell  of  the  Andrews  Steel  Co.  on  Industrial 
Gears  from  the  Users  Standpoint,  and  the  other  by  J.  B. 
Foote  of  the  Foote  Bros.  Gear  Co.  on  Worm  Gearing.  We 
expect  to  print  extracts  from  Mr.  Foote's  paper  in  a  later 
issue  of  Automotive  Industries. 
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One  Example  of  British  Light  Car 

Practice 

The  Standard,  one  of  the  early  designs  of  light  car  produced  in  England 
is  typical  of  one  class  of  vehicle  which  has  hecome  very  popular  there. 
Has  high  speed  10  hp.  engine,  108  in.  wheelhase  and  48  in.  tread  and 
weighs,  with  four  passenger  convertible  body,  1820  lb. 

By  M.  W.  Bourdon 


ALTHOUGH  in  certain  of  its  features  the  Standard 
light  car  possesses  pronounced  individualities,  it 
can  be  said  to  exemplify  a  type  of  chassis  which, 
especially  since  the  war,  has  increased  amazingly  in 
popularity  among  British  purchasers.  In  its  various 
stages  of  development  the  Standard  has  kept  step  with 
the  light  car  movement  in  Great  Britain.  This  move- 
ment began  to  make  itself  seriously  felt  at  the  end  of 
1913,  a  previous  spell  of  popularity  of  small,  two-seated 
cars  having  proved  evanescent.  The  modern  light  car 
has  its  foundations  in  the  various  chassis  introduced 
in  1913  with  small, 
four-cylinder  engines 
rated  at  10  hp.,  hav- 
ing a  capacity  of  un- 
der 1100  cu.  cm.  (ap- 
proximately 67  cu.  in. ) 
and  a  normal  crank- 
shaft speed  of  about 
3000  r.p.m. 

The  original  Stand- 
ard was  one  of  these 
early  light  cars,  hav- 
ing at  that  time  a  four- 
cylinder,  water-cooled 
block  engine  of  62x90 
mm.  (approximately 
2  7/16  by  3V2  in.). 
The  chassis  had  a 
wheelbase  of  90  in., 
and  obviously  was  not 
intended  for  nor  fitted 
to  accommodate  other 
than  a  two-seated 
body,  to  which  occa- 
sionally a  dickey  seat 
was  added. 

The  1921  Standard, 
apart  from  its  engine, 

shows  very  few  departures  in  fundamentals  from  the 
original  of  its  type  made  in  1913.  The  chassis  has,  how- 
ever, grown  considerably,  for  it  now  has  a  wheelbase  of 
108  in.,  the  track  being  48  in.,  and  the  stock  bodies 
include  a  four-passenger  model  as  well  as  a  two-passen- 
ger with  a  two-seated  dickey.  With  this  selection  of 
body  work,  it  is  a  type  which  is  making  a  very  forcible 
appeal  and  becoming  exceedingly  popular  with  a  class 
of  buyer  looking  for  certain  standards  of  comfort  and 
passenger  accommodation,  with  economy  in  running 
costs. 

The   following   particulars    of   the   Standard   chassis 


(Above) — Standard    light    car  with   two-passenger   body   and    double 
dickey    seat.      (Below) — Standard    four-passenger    light    car. 


i  which  has  been  worked  up  to  an  output  of  approxi- 
mately 70  per  week)  will  make  it  evident  that  the  British 
light  car  is  quite  a  different  proposition  from  the  type 
of  vehicle  known  as  a  light  car  in  the  United  States. 
Originally  it  was  quite  a  microscopic  automobile,  while 
even  now  it  is  still  smaller,  particularly  in  engine  ca- 
pacity, than  those  cars  designated  "light"  in  the  United 
States.  The  3-litre  type  of  engine  and  chassis,  which  to 
outsiders  appears  only  just  to  be  coming  into  its  own 
in  America,  obtained  a  good  foothold  in  England  at  least 
ten  years  ago,  and  at  the  present  day  this  type  is  looked 

upon  as  something  far 
removed  from  a  light 
car. 

The  Standard  has  a 
four  -  cylinder,  valve  - 
in-head  engine,  with  a 
bore  and  stroke  of 
2.7x4.3  in.,  which  gives 
a  cylinder  capacity  of 
approximately  97  cu. 
in.  The  valves  have 
their  seats  directly  in 
the  detachable  cylin- 
der head,  and  are  ac- 
tuated b  y  overhead 
rockers  and  push  rods. 
Plain,  spherical  ended 
followers  are  used; 
they  are  set  into  cast 
iron  guides  and  have 
cupped  upper  ends  for 
the  solid  push  rods, 
which  apply  through 
cupped  extensions  to 
spherical  studs 
screwed  into  the  un- 
dersides of  the  rock- 
ers. The  accompany- 
ing illustration  shows  the  design  of  the  rockers  and 
rocker  shaft.  The  latter  is  carried  in  three  bearing 
brackets  and  is  bored  and  threaded  internally  at  one 
end  to  receive  the  union  for  a  connecting  pipe  to  the 
engine  lubrication  system.  Oil  is  delivered  into  the 
stationary  shaft  at  this  end  and  is  led  through  a  counter 
bore  to  a  deep  groove  running  along  the  upper  surface 
of  the  shaft.  The  lubricant  then  serves  for  the  rockers, 
not  only  their  pivot  bearings,  but  also  their  push-rod 
ends,  the  rockers  being  drilled  to  convey  oil  to  a  thick 
felt  washer  located  around  the  spherical  stud  between 
the  rocker  and  the  push-rod  cup. 
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(To    the    Left)  — Right    side    Standard    light    car    engine.       (To    the     Right)— Half 

front   view   Standard    light   car   engine   with    chain   cover   removed.      View   shows 

supplementary    water    outlet    at    front   end   of   cylinder    head. 


All  moving  parts  of  the  overhead  valve  gear  are,  there- 
fore, lubricated  under  pressure,  the  excess  of  oil  exuding 
from  the  rockers  finding  its  way  back  to  the  crankcase 
through  the  space— enclosed  by  an  aluminum  cover — up 
which  the  push  rods  pass  on  the  left  side  of  the  cylinder 
block.  The  latter  is  an  iron  casting  separate  from  the 
crankcase,  which  is  a  three-part  unit  of  aluminum,  the 
lowest  section  forming  an  oil  sump.  The  upper  section 
of  the  crankcase  is  formed  with  a  webbed  bracket  exten- 
sion on  each  side,  enabling  the  engine  to  be  carried 
directly  in  the  main  frame. 

The  crankshaft,  having  a  flange  to  which  the  flywheel 
at  the  rear  end  is  secured  by  four  bolts,  is  carried  in 
three  white-metal  bearings  from  the  upper  half  of  the 
crankcase.  It  is  drilled  for  forced  lubrication  to  the 
main  bearings  and  crankpins,  while  leads  from  the 
main  circuit  are  also  taken  to  the  three  camshaft  bear- 
ings. From  the  big  end  of  each  connecting  rod  3/16-in. 
diameter  copper  tubing  carries  the  oil  to  the  piston  pins; 
the  latter  are  hollow,  of  1  in.  diameter  and  are  a  driving 
fit  in  the  bosses  of  the  aluminum  pistons,  which  are  of 
the  straight-sided,  split-skirt  type,  with  three  rings  on 
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the  crown  and  one  inside  the  skirt. 
To  prevent  axial  movement  of  the 
piston  pin,  aluminum  end  caps  are 
fitted.  The  big  ends  have  two  bolts 
each,  and  their  anti-friction  metal  is 
carried  in  bronze  shells  spaced  by 
thick,  solid  shims. 

A  single  silent  chain  passing  over 
three  sprockets  serves  for  the  dis- 
tribution, the  third  sprocket  being 
that  of  the  magneto  drive  shaft, 
which,  together  with  the  magneto 
itself,  is  carried  by  an  aluminum 
bracket  capable  of  being  moved 
bodily  toward  either  side  for  chain 
adjustment.  This  sprocket  shaft  is 
carried  by  two  phosphor  bronze 
bushings  with  a  space  between  them 
into  which  oil  is  led  from  a  branch 
pipe,  a  second  branch  delivering 
lubricant  to  toothed  side  of  chain. 
For  lubrication  purposes  a  gear  type  pump  is  used, 
driven  by  dogs  on  the  rear  end  of  the  camshaft.  The 
pump  casing  embodies  a  compartment  for  a  small  filter 
on  the  suction  side,  an  exterior  copper  pipe  from  this 
chamber  leading  from  an  elbow  located  outside  the  sump 
and  having  attached  to  it  a  long,  cylindrical  filter  pro- 
jecting into  the  oil. 

From  the  delivery  side  of  the  pump  oil  passes  into 
a  duct  formed  in  the  crankcase  casting  to  the  underside 
of  a  plunger  which  serves  (1)  to  form  a  relief  pressure 
valve  when  it  is  raised  by  oil  pressure  to  uncover  a 
port  through  which  excess  of  lubricant  returns  to  the 
crankcase  and  (2)  to  operate  a  vertical  rod  connected 
to  an  oil  circulation  indicator  arranged  on  the  dash- 
board. No  spring  has  been  found  necessary  to  back  this 
plunger  valve,  its  own  weight  serving  to  maintain  the 
oil  pressure  in  the  circulation  system  at  the  desired 
maximum. 

From  the  relief  pressure  chamber  (which  is  simply 
a  hole  drilled  from  above  in  the  thickened  rear  wall  of 
the  crankcase)  the  lubricant  passes  to  the  rear  end 
main  bearing  and  thence  to  an  exterior  pipe  on  the  left 


(To   the    Left)  — Standard   overhead   valve   gear,   showing   details   of   forced    lubrication.      (Center)Comblned    inlet   flange 
and   water  outlet   elbow  on   Standard  cylinder   head.      (To  the    Right) — Standard    combined    gear    pump    and    oil    filter. 


952 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


May  J,  1921 


(To  the  Left) — Standard  light  car  single  plate  clutch 
removed  as  unit  from  flywheel,  to  which  it  is  secured 
by  three  bolts.  (To  the  Right) — Center  of  Standard 
rear  axle  showing  rear  end  propeller  shaft  joint  and 
oil   sump    at   front   of    axle    casing    center 


of  the  crankcase  with  the  leads  to  the  other  journal 
bearings  and  to  the  camshaft.  From  the  front  end 
branches  run  to  the  overhead  rocker  shaft,  the  silent 
chain  and  the  magneto  shaft  bearings.  The  last-men- 
tioned lead  has  in  its  length  a  cock  which,  when  moved 
to  a  horizontal  position,  diverts  the  oil  passing  through, 
and  allows  it  to  issue  through  a  small  hole  to  indicate 
that  the  lubrication  system  is  operating  at  this  end  of 
the  engine. 

The  crankcase  sump,  which  is  separated  from  the 
crank  chamber  by  a  perforated  gauze  strainer,  contains 
approximately  three  quarts  of  lubricant,  and  is  provided 
with  two  means  of  indicating  the  oil  level,  the  first  an 
overflow  cock  with  an  extension  handle  brought  up  to 
a  point  near  the  filling  elbow,  and  the  second  a  float- 
operated  plunger  pin  projecting  alongside  a  graded 
plate.  It  will  be  observed  from  this  that  both  oil  cir- 
culation and  oil  level  indicators  are  duplicated. 

The  carbureter,  a  horizontal  type  Zenith,  with 
vacuum  feed  from  an  eight-gallon  tank,  has  no  pro- 
vision for  heating  the  ingoing  air,  but  to  assist  vaporiza- 
tion the  carbureter  flange  on  the  cylinder  head  is  inte- 
gral with  the  water  outlet,  and  the  entering  mixture, 
before  passing  left  and  right  within  the  head  casting 
to   the   valve   pockets,   must   pass   round   either   side   of 


the  central  water  outlet,  the  latter  being  surmounted 
by  an  aluminum  elbow  held  to  the  seat  on  the  projection 
of  the  head  casting  by  a  single  central  stud  and  nut. 
The  exhaust  manifold  is  a  separate  unit  on  the  left  of 
the  head,  with  a  central  outlet  and  flange  for  the  exhaust 
pipe. 

Water  circulation  is  by  thermo  syphon,  but  a  feature 
to  be  observed  is  that,  while  the  main  outlet  to  the  radia- 
tor is  through  an  elbow  on  the  right  of  the  cylinder 
head,  there  is  a  supplementary  outlet  of  %  in.  bore  at 
the  front  of  the  head  casting,  with  a  separate  connection 
to  the  radiator  tank.  This  arrangement  appears  to  elimi- 
nate "pockets"  in  the  water  jacket;  without  the  supple- 
mentary water  outlet,  head  distortion  and  its  accompany- 
ing evils  arising  from  the  formation  of  local  hot-spots 
has  been  experienced.  A  simple  two-bladed  fan  is  belt- 
driven  from  a  pulley  at  the  front  end  of  the  crankshaft, 
this  belt  also  serving  for  the  dynamo,  which  is  arranged 
on  the  right  of  the  cylinder  block  on  a  bracket  having 
lateral  adjustment,  the  dynamo  being  secured  to  it  by 
two  vertical  studs  and  a  yoke.  On  the  same  side  is  the 
separate  starting  motor  with  a  Bendix  drive  to  the  fly- 
wheel. The  spark  plugs  are  also  on  the  right-hand  side, 
being  screwed  into  the  cylinder  head  casting  horizontally. 

As  may  be  inferred  from  the  foregoing,  the  engine  is 
a  separate  unit  from  the  gear-set,  the  flywheel  running 
exposed  and  enclosing  the  single  plate  clutch,  to  which 
the  gear-set  is  coupled  by  a  short  shaft  with  a  flexible 
disk  joint  at  each  end. 

The  single  plate  clutch  is  one  designed  and  made  by 
the  Standard  company,  and  has  six  direct-acting  exterior 
springs  separately  adjustable.  The  driving  plate  floats 
axially  upon  the  clutch  shaft,  having  a  hub  boss  inter- 
nally splined  to  convey  the  drive  to  the  shaft.  Clutch 
withdrawal  is  effected  by  three  exterior  multiplying 
levers,  each  with  adjustable  studs  taking  effect  upon 
thrust  pins  which  abut  the  inner  driving  plate  at  their 
forward  ends.  This  driving  plate  and  the  rear  cover 
plate,  which  forms  the  second  driving  member,  are  faced 
with  fabric  rings,  the  driven  plate  being  a  steel  unit. 

The  three-speed  gear-set  is  slung  by  four  bolts  from 
two  angle  plates  which  form  cross  members  of  the  frame. 
The  gear  shift  lever  shaft  is  carried  in  a  bracket  exten- 


Left   side   Standard    light   car   chassis. 
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sion  of  the  lid  of  the  box,  the  lever  being  on  the 
right-hand  side  of  the  frame.  All  the  gear  shafts, 
with  the  exception  of  the  reverse  intermediate 
pinion,  run  on  ball-bearings,  though  the  pilot 
bearing  is  a  phosphor  bronze  bush.  There  is 
nothing  departing  from  usual  practice  in  the  gen- 
eral design  of  the  gear-set,  except,  maybe,  that 
its  casing  is  a  single  unit  with  top  and  bottom 
cover  plates  and  having  its  main  shaft  bearings 
housed  in  bolted-on  cast-iron  extensions.  In  as- 
sembling, the  pinions  are  threaded  over  their 
shafts,  the  latter  being  entered  through  the  bear- 
ing cap  holes  at  either  end.  There  is  an  external 
brake  behind  the  gear-set,  with  deeply  flanged 
shoes  of  aluminum  with  fabric  liners.  To  the 
rearward  extension  of  the  drum  is  attached  the 
front  fabric  joint  of  the  open  tubular  propeller 
shaft,  which  has  a  similar  joint  at  its  rear  end. 
The  final  drive  is  by  overhead  worm  gearing  with 
a  straight  worm  (ratio  3.83  to  1),  while  the  rear 
axle  is  of  the  semi-floating  type  with  ball-bearings 
throughout. 

The  axle  casing  has  an  aluminum  center  with 
tapered  steel  extensions.  To  provide  additional 
oil  capacity  the  central  casing  has  a  forward  ex- 
tension or  sump,  in  which  a  large  filling  orifice 
is  arranged,  in  addition  to  one  immediately  over 
the  worm.  To  prevent  oil  leakage  from  the  cen- 
tral casing  cast-iron  flanged  sleeves  are  provided 
at  each  side  of  the  differential,  backed  by  springs 
which  tend  always  to  keep  the  flange  of  each 
sleeve  in  good  contact  with  internal  webs  of  the  casing 
provided  to  form  a  backing  at  each  side  for  the  ball 
thrust  bearings.  The  rear  wheel  hubs  are  secured  by 
ruts  to  the  outer  splined  ends  of  the  drive  shafts,  the 
hubs  having  flanges  into  which  are  screwed  the  studs 
holding  the  detachable  wheels  in  place;  over  these  studs 
and  the  hubs  are  threaded  the  brake  drums,  the  studs 
thus  taking  both  driving  and  braking  torque.  The  rear 
wheel  brakes  are  of  the  internal  type,  with  a  pair  of 
cast-iron  shoes,  cam-operated,  the  open  side  of  each  drum 
being  enclosed  by  a  sheet  steel  cover  plate  to  exclude  dust 
and  dirt. 

The  front  axle  is  of  an  H  section  steel  stamping, 
through  the  single  ends  of  which  the  pivot  pins  pass 
with  plain  bushings  in  the  jawed  swivel  axles.  A  ball 
thrust  bearing  to  carry  the  weight  and  having  an  adjust- 
ment is  located  below  an  aluminum  top  cap. 

Semi-elliptic  springs  are  used  fore  and  aft,  those  at 
the  back  being  underslung  and  supplemented  by  a  pair 
of  helical  springs  at  the  rear  end  of  each,  these  coil 
springs  displacing  the  usual  shackle.     Drive  and  torque 


Bird's-eye 


of   Standard   four. passenger   light  car. 


Above) — Standard  chassis  with  setis 
ard    four-passenger  car  with   top   rai 
panels    open. 


are  taken  through  the  front  halves  of  the  rear  spring. 
The  steering  gear  is  of  the  worm  and  full  worm  wheel 
type  and  has  nothing  out  of  the  ordinary  in  its  design, 
unless  it  be  that  the  steering  column  has  the  ignition 
and  throttle  rods  running  parallel  alongside,  with  ball- 
ended  levers  extending  below  the  wheel. 

The  frame  consists  of  two  flat-top,  pressed-steel  mem- 
bers narrowed  at  the  front;  cross  members  are  numer- 
ous and  varied,  three  of  them  serving  also  as  stepboard 
supports,  the  remainder,  beyond  those  already  mentioned 
for  the  gear-set,  including  the  one  under  the  radiator, 
another  with  gusseted  ends  behind  the  axle  and  a  cross 
tube,  running  between  the  rear  dumb  irons  with  exten- 
sions to  carry  the  spring  swivel  plates. 

In  the  four-passenger  Standard  bodywork  are  two 
special  features,  one  of  which  is  also  found  in  modified 
form  in  the  two-seater.  In  the  first  place,  the  separate 
front  seats  of  the  former  are  separately  adjustable  fore 
and  aft  and  detachable.  An  accompanying  sketch  show- 
ing these  seats  is  almost  self-explanatory,  but  it  may  be 
said  that  there  are  no  springs  in  the  upholstery  of  the 
back  rest,  the  flexibility  in  the  hinged  frame  being 
considered  sufficient  to  warrant  the  elimination 
of  upholstery  springs.  The  laced  band  allows  for 
adjustment  of  the  back  rest  to  meet  the  ideas  of 
individual  owners,  the  loose  upholstery  having  an 
inverted  pocket  which  drops  over  the  top  of  the 
frame  and  a  strap  below  to  prevent  movement  at 
that  point.  The  seat  cushion  itself  is  square  in 
plan,  so  that  it  can  be  turned  about  to  bring  any 
side  to  the  front,  and  is  upholstered  with  springs, 
as  usual.  It  is  of  the  same  depth  on  all  sides,  the 
slope  of  the  baseboard  being  sufficient  to  give  the 
needed  inclination  from  front  to  back. 

Two  threaded  sockets  are  fitted  to  the  floor- 
boards for  each  seat,  and  into  each  of  these  passes 
a  T-headed  adjusting  and  locking  bolt  through  a 
slot. in  the  baseboard  of  the  seat.  Thus  a  wide 
range  of  fore  and  aft  adjustment  is  provided  and  a 
limited  range  without  actually  displacing  the  bolt. 
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Detachable 


Adjustable    Seats    of     Standard 
Light     Car 


The  other  special  feature  of  the  body  is  the  provision 
of  detachable  and  transparent  side  panels  in  place  of 
the  usual  curtains.  The  panels  have  light,  leather- 
covered  metal  frames,  and  those  over  the  doors  are  ar- 
ranged to  open  with  the  latter.  The  front  one  on  the 
left,  for  instance,  has  a  flap  by  which  it  is  secured  to 
the  vertical  frame  of  the  windshield  by  two  turn-buttons 
and  a  metal-edged  slot  which  moves  over  a  slide  block 
on  the  door  as  the  latter  is  opened;  at  the  top  rear  cor- 
ner is  a  spring  catch  which  automatically  secures  the 
panel  at  this  point  when  it  is  closed  to  the  temporarily 
fixed  panel  alongside  the  front  seats ;  in  opening  the 
door,  this  top  corner  lags  somewhat  and  then  clears 
itself  from  the  catch. 

The  panel  alongside  the  front  seats  has  the  rear  door 
panel  secured  to  it  by  an  integral  leather  strip,  which 
forms  the  hinge  of  the  panel  over  the  door.  A  similar 
slide  block  and  snap  catch  are  provided  for  this  panel, 
and  also  for  the  corresponding  one  on  the  other  side  of 
the  car.     At  each  side  of  the  rear  passengers  is  a  cui-- 


tain  of  black  material  which  folds  back  with  the  top. 
To  prevent  draughts  from  passing  in  between  the  side 
panels  and  the  top,  a  separate  "weather  strip"  is  pro- 
vided which  can  either  be  left  in  position  when  the  top 
is  folded  or  detached  by  releasing  the  snap  buttons 
securing  it  in  place.  The  two-seater  body  has  a  similar 
transparent  panel  over  its  door  on  the  left,  but  the 
corresponding  panel  on  the  other  side  is  a  fixture  for  the 
time  it  is  in  use. 

Provision  is  made  for  storing  the  side  panels  when 
out  of  use  by  forming  a  compartment  behind  the  rear 
seat,  which  can  be  reached  by  lifting  the  hinged  back 
upholstery,  as  shown  in  an  accompanying  illustration. 

This  special  top,  with  its  detachable  side  panels  open- 
ing with  the  doors,  is  proving  a  great  sales  feature  of 
Standard  cars,  for  the  arrangement  not  only  overcomes 
the  drawbacks  of  the  usual  side  curtains  when  passen- 
gers are  entering  or  leaving  the  car — there  is  no  need 
to  fasten  or  unfasten  turn-buttons  or  snap  catches — 
but  the  passengers  are  shielded  from  wind  and  weather 
almost  as  completely  as  in  a  sedan.  There  can  be  no 
question  that  a  considerable  proportion  of  sales  are  in- 
fluenced to  an  appreciable  extent  by  the  fact  that  the 
top  and  the  side  panels  provide,  in  the  few  minutes 
required  to  erect  them,  practically  all  the  benefits  of  a 
sedan  or  coupe  body. 

The  following  are  some  particulars  of  the  chassis  and 
complete  cars: 

Weigh  tof  chassis,  1270  lb.  Weight  of  two-seater,  1700 
lb.  Weight  of  four-seater,  1820  lb.  Overall  length,  142 
in.  Overall  width,  60  in.  Tire  and  wheel  size,  710  x  90 
m.m.  (28  x  3%  in.).  Ground  clearance,  9Vo  in.  Gear 
ratios.  High,  3.83  to  1.  Middle,  6.76  to  1.  Low,  12.95 
*o  1.  Reverse,  17.27  to  1.  Maximum  road  speed,  approxi- 
mately, 50  m.p.h.  Road  speed  on  high  at  1500  r.p.m.,  32.6 
m.p.h.  Fuel  consumption  at  25  m.p.h.,  average  speed  on 
noi-mal  British  roads,  29  miles  per  gallon 


SEVENTEEN   per   cent    of   the   March    production    of 
Harley-Davidson  motorcycles  was  consumed  by  police 
and  sheriffs  departments  in  various  states  and  cities. 


Standard    Detachable   Side   Panel.  Which-   Opens 
Free    End    Moving   on    a    Slide    Block    Shown 


Storage    Room    for    Standard    Side    Panel    Behind   Hinged 
Upholstery   of   Rear  Seat 
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The  Tracking  and  Steering  of  Trailers 
Analyzed  by  a  Graphic  Method 

Part  I 

An  engineering  investigation  of  factors  bearing  upon  the  steering  and 
tracking  of  various  trailer  outfits.  Free  trailing  more  suitable  for  short 
hauling  outfits:  and  steady  steering  for  slow  hauling. 

By  Marius  C.  Krarup 


THE  Trick  to  Trek  in  the  Track  of  a  Truck  or  a  Tractor 
with  a  Trailer  or  a  Train,  such  might  have  been  the 
alluring  caption  of  alliterative  design  placed  over 
this  page,  but  for  fear  of  deluding  prospective  readers 
into  the  belief  that  the  subject  lends  itself  charmingly 
to  light  and  literary  discussion.  There  would  be  dis'ap- 
pointment.  The  burden  of  the  unassuming  theme  is 
purely  utilitarian.  Its  interest  depends  a  good  deal  on  the 
fact  that  various  systems  for  tracking  are  in  use  and 
that  each  of  them  is  advocated  with  some  show  of  favor- 
itism based  on  conviction.  A  choice  exists,  and  one  may 
be  called  upon  to  express  it  in  one's  own  behalf  in  the  form 
of  a  purchase.  The  choice  may  even  come  up  in  a  larger 
way  calling  for  Congressional  committee  work  and  voting, 
for  the  subject  has  a  military  angle  with  a  throw-back 
relating  to  motor  trucks  and  exports. 

On  examination  it  may  be  found  that  each  system  has 
its  special  uses.  One  may  be  compatible  with  consider- 
able speed,  another  preferable  for  slow  vehicles.  Then 
there  is  the  weighing  of  an  advantage  which  can  be  en- 
joyed only  in  exceptional  circumstances,  against  a  disad- 
vantage which  is  normal. 

The  system  permitting  the  closest  tracking  also  permits 


Figs.  1  and  2— Simplest  forms  of  trailing,  Fig.  1,  and 
tracking,  Fig.  2.  In  any  ordinary  automobile  or  truck 
the  rear  wheels,  though  they  are  the  driving  wheels, 
trail  freely  In  the  general  direction  of  the  front  wheels. 
When  the  latter  follow  a  circular  path,  they  follow  a 
smaller  circular  path.  The  vehicle,  with  all  four  wheels 
under  steering  control,  tracks  on  one  circular  path, 
once  It  Is  there.  It  can  make  as  short  a  turn  as  the 
ordinary  vehicle  with  its  wheels  turned  only  half  as 
much  In  relation  to  the  vehicle  body  as  the  front 
wheels  of  the  ordinary  vehicle  are  turned.  Or  Its 
wheelbase  can  be  doubled  and  It  will  still  run  on  the 
same  circle  with  Its  steering  angle  the  same  as  that 
of  the  free-trailing  vehicle.  The  principle  of  steering 
leading  wheels  to  one  course  and  following  wheels  to 
another  course  to  make  both  pairs  describe  the  same 
course  is  the  paradoxical  principle  employed  for 
obtaining  all  tracking  effects,  with  variation  only  in 
the   mechanical    means. 


the  shortest  turn,  it  is  usually  assumed,  and  ability  to 
turn  sharply  when  necessary  is  the  main  object  in  view. 
Hence  find  the  closest  tracking  system,  it  may  be  said,  and 
be  done  with  it.  But  perhaps  the  assumption  should  not 
be  accepted  without  reservation,  since  there  is  no  tracking 
in  a  turn  on  the  spot,  for  example.  A  "once  over"  of  the 
subject    in  print  and   diagrams  cannot   help   facilitating 
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Figs.  3,  4  and  5 — Fig.  3  shows  the  symbolic  figure 
representing  a  tractor  cab  or  short  truck  with  a  semi- 
trailer hitched  to  it  by  means  of  a  fifth-wheel  coupling 
approximately  in  line  with  the  rear  wheel  axle  of  the 
tractor  unit.  Rear  wheels  trail  freely  after  the  front 
wheels  and  the  senl-trailer  wheels  freely  after  the  rear 
wheels.  No  tracking  Is  attempted.  Fig.  4  represents 
a  truck  or  automobile  pulling  a  two-wheel  trailer. 
The  trailer  tracks  more  or  less  closely  after  the  rear 
truck  wheels,  because  the  pintle  hook  swings  to  the 
left,  in  relation  to  the  trailer,  when  the  truck  turns  to 
the  right.  Fig.  5  represents  a  tractor  with  a  train  of 
three  four-wheel  trailers,  which  may  have  either  fifth- 
wheel  steering  or  automobile  steering  linkage.  All 
rear  wheels  trail  freely,  but  front  wheels  of  next  unit 
track  after  them  approximately.  The  total  effect  is 
far  from  tracking,  but  trains  of  trailers  are  used  only 
for  very  favorable  conditions,  excluding  sharp  curves 
and    grades. 


conclusions.  Here  and  there  among  the  trite  and  true 
something  slips  in  which  is  good  to  think  with  and  over 
when  decisions  must  be  made. 

Perfect  tracking  is  secured  by  rails  and  flanged  wheels 
but  by  no  other  means  in  common  use,  although  the  flange 
can  be  on  the  rails  or  may  be  separate  and  adjustable. 
The  railway  method  of  mounting  four  or  eight  wheels  as 
a  unit  restricts  the  freedom  of  each  wheel  somewhat  but 
not  vitally.  For  each  wheel  that  skews  the  rail  one  way, 
on  a  curve,  there  is  another  that  skews  it  oppositely.  But 
on  relatively  soft  highways  skewing  is  in  lesser  degree 
permissible,  and  each  wheel  should  be  free  to  roll  tangen- 
tially  to  its  curve. 

Tracking  produced  not  by  the  road  itself  but  by  a  me- 
chanical connection  whereby  a  leading  wheel  steers  a  fol- 
lowing wheel  is  faulty  at  the  outset,  because  steering  of 
the  rear  wheel  is  begun  too  soon,  starting  at  the  same 
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moment  as  the  steering  of  the  wheel  in  front  of  it,  in- 
stead of  in  the  same  place.  Tracking  in  the  space  of  the 
wheelbase  is  necessarily  sacrificed  for  a  brief  interval 
after  each  steering  gesture.  The  rear  wheels  of  the  or- 
dinary automobile,  motor  truck  and  tractor  begin  at  once 
to  cut  into  the  curve  described  by  the  front  wheels  when 
these  are  turned.  The  tracking  of  a  trailer  is  therefore 
often  understood  as  tracking  with  the  rear  wheels  of  the 
leading  vehicle,  but  the  rear  wheels  of  the  trailer  will 
cut  into  the  tracking  curve  unless  they  are  also  steered. 
If  tracking  with  the  steering  wheels  of  the  tractor  is 
forced,  the  interval  of  non-tracking  at  the  beginning  of 
each  turn  is  lengthened  and  aggravated,  but  it  is  con- 
ceivable that  the  front  wheels  of  the  trailer  can  be  made 
to  track  with  the  front  wheels  of  the  tractor  and  the  rear 
wheels  with  the  rear  wheels  of  the  tractor,  if  the  wheel- 
bases  of  the  two  vehicles  are  alike,  and  this  possibility 
is  attractive  enough  to  look  into.  The  plan  of  over-steer- 
ing the  front  trailer  wheels  in  order  to  make  the  rear 
trailer  wheels  track  better  is  in  fact  one  of  the  two  rep- 
resented in  practice.  Something  of  this  kind  must  be 
done  to  solve  the  rather  intricate  problem  of  making  a 
steering  gesture  now  and  getting  the  desired  result  a 
second  or  two  later.  Putting  the  problem  in  these  terms, 
one  perceives  readily  that  geometry  alone  offers  no  clean- 
cut  solution.  Both  in  thought  and  in  practice  compro- 
mise must  have  the  last  word. 

The  other  plan  represented  in  practice  is  to  steer  all 
the  trailing  wheels.  With  a  vehicle  having  all  four  wheels 
steered,  the  rear  wheels  start  a  turn  by  crossing  the 
front  wheel  tracks,  joining  them  again  where  these  begin 
to  curve.  A  train  of  such  vehicles,  with  all  steering  gears 
connected,  would  zigzag  throughout  at  the  beginning  of 
every  turn  and  until  all  train  units  were  on  the  curve. 
The  initial  steering  gesture  would  meet  prohibitive  re- 
sistance. But  by  connecting  from  the  frame  of  one  ve- 
hicle to  the  steering  gear  of  the  next,  a  workable  combina- 
tion is  obtained. 

Fundamental  Facts  in  Trailing 

Figs.  1,  2,  3,  4  and  5  serve  to  illustrate  some  of  the 
fundamental  facts  pertaining  to  trailing  and  tracking. 

Without  simplifying  the  plan  views  of  vehicles  and  of 
the  tracks  they  make,  one  cannot  make  much  headway  in 
looking  into  the  details  of  the  subject,  or  inducing  others 
to  look  into  them.  Each  vehicle  is  therefore  represented 
in  the  accompanying  diagrams  by  a  partly  symbolic  figure 
suggesting  the  nature  of  its  steering  elements  rather  than 
picturing  them,  and  each  pair  of  wheels  is  condensed  into 
one  wheel  midway  between  those  of  reality  and  making  a 
single  track.  The  indispensable  dimensions  of  the  ve- 
hicles are  represented,  however.  On  this  plan  a  much 
larger  number  of  diagrams  than  there  is  space  for  in 
these  pages  may  readily  be  made  and  tried  out,  repre- 
senting different  tracking  methods,  different  turning 
radiuses  and  maneuvers  for  each  combination  of  vehicles. 

Fig.  6  illustrates  the  turning  of  a  truck  with  a  wheel- 
base  of  about  13  ft.  at  a  right-angled  corner,  the  front 
wheels  turning  with  a  radius  of  27%  ft.  and  the  rear 
wheels  with  a  radius  of  24  ft.  It  is  seen  that  the  turn 
can  be  made  without  any  portion  of  the  vehicle  getting 
farther  from  the  curb  on  either  street  than  13  ft.,  leav- 
ing 17  ft.  clear  for  other  vehicles  on  streets  30  ft.  wide. 
Little  or  nothing  could  be  gained  by  turning  at  a  sharper 
angle,  involving  an  average  reduction  of  speed.  If  a 
trailer  of  the  same  wheelbase  were  attached,  the  outfit 
could  not  make  the  same  turn  without  encumbering  both 
streets  more  or  else  being  made  to  track  with  its  rear 
wheels  close  to  the  rear  wheel  tracks  of  the  truck,  at 
least  at  the  point  where  the  corner  C  projects.  The  prin- 
ciple  employed   for   delaying  the   turning   of   the   trailer 


Fifl.  6 — A  truck  of  13-feet  wheelbase  turns  a 
corner  with  one  steering  gesture  and  entirely  on  its 
own  side  of  the  road.  The  radius  is  24  feet  for  rear 
wheels  and  27'/4  feet  for  front  wheels.  It  is  shown 
that  a  hock,  H  or  H2.  for  attachment  of  a  trailer, 
determines  by  its  location  how  much  trailer  front 
wheels  will  be  steered  to  the  outside  of  the  curve. 
And  it  is  indicated  that  the  overhang  of  the  hook, 
in  relation  to  the  rear  axle,  must  be  very  large  to 
make  trailer  front  wheels  track  after  the  truck's 
front  wheels.  To  obtain  this  result,  four-wheel 
steering   of   the   trailer   may   be   employed. 


unit,  and  thereby  obtaining  the  desired  tracking,  is  indi- 
cated by  the  location  of  the  hook  H  to  which  the  drawbar 
of  the  trailer  is  attached.  The  greater  its  horizontal 
distance  from  the  rear  wheel  axle,  the  farther  the  draw- 
head  of  the  trailer  is  thrown  to  the  left,  turning  the 
trailer  front  wheels  in  the  same  direction,  when  the 
tractor  unit  begins  turning  sharply  to  the  right.  If  the 
tractor  unit  has  a  considerable  overhang,  as  in  many 
trucks,  the  hook  may  be  at  such  a  distance  as  that  repre- 
sented by  H2,  and  the  trailer  front  wheels  are  thrown  to 
the  left  with  notable  velocity,  involving  a  considerable 
overcoming  of  inertia  and  creation  of  momentum  with 
reactions  on  the  tractor  unit  taking  effect  in  its  materials 
and  at  the  points  of  contact  of  its  rear  wheels  with  the 
ground,  but  these  factors  can  be  minimized  by  starting  a 
turn  gradually,  which  is,  however,  equivalent  to  making 
a  less  sharp  turn  and  encumbering  the  road  more.  The 
principles  are  seen  most  clearly  by  contemplating  a  turn 
made  as  sharply  as  it  is  considered  desirable  to  have 
turns  made,  in  which  respect  the  example  of  the  truck 
alone  is  perhaps  the  ruling  one  or  the  ideal  kept  in  mind. 

Causes  of  Snaking 

It  is  seen  that  turning  the  trailer  front  wheels  in  the 
opposite  direction  of  the  truck's  turn  immediately  after 
a  steering  gesture  results  in  snaking  for  a  short  period 
after  each  gesture,  but  the  undesirable  effects  are  mini- 
mized if  the  turn  is  evenly  sustained  and  is  made  slowly. 
On  the  road,  however,  the  driver  frequently  finds  occasion, 
unless  he  anticipates  every  steering  gesture  required  by 
the  traffic  or  the  nature  of  the  road,  to  turn  the  front 
wheels  of  the  tractor  unit  at  an  angle  just  as  large  as 
that  which  would  produce  a  short  right  angle  turn  if 
sustained,  and  very  shortly  afterward  he  must  make  an 
opposite  gesture  whereby  the  snaking  is  prolonged;  and 
his  speed  is  likely  to  be  considerably  higher  than  at  a 
deliberate  turning  of  a  corner. 

Fig.  7  represents  wheel  tracks  of  a  vehicle  having  free- 
trailing  rear  wheels  and  Fig.  8  those  of  approximate 
tracking  in  its  simplest  form.  In  both  cases  the  path  of 
the  front  wheels  is  chosen  arbitrarily.  Advantages  and 
disadvantages  for  both  methods  appear  plainly  in  these 
graphs,  and  it  may  be  particularly  noticed  that  the  sue- 
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Fig.  7 — Tracks  of  vehicle,  with  free-trailing  rea 
turnout  to  avoid  obstacle  or  hole  in  the  road.  Fig 
ing  and  trailing  wheels  held  in  relation  for  appro-. 
making  a  turnout,  unnecessarily  wide,  around  obstacle  or  hole  in  the 
road,  and  the  path  of  the  coupling  hook  which  compels  the  tracking. 
The  symbolic  figure  may  represent  a  vehicle  with  four-wheel  steering 
or  the  rear  wheels  of  a  truck  drawing  a  two-wheel  trailer.  It  is 
noticed  that  with  tracking  arrangement  the  trailing  wheels  travel 
more  nearly  the  same  distance  as  the  leading  wheels,  but  that  the 
path  of  the  hook  is  longer  than  either  wheel  path.  The  latter  is  true 
only  for  composite  curves.  By  drawing  the  curves  on  a  large  scaie  and 
measuring  distances  between  construction  points  on  both  leading  and 
trailing  curves,  a  comparison  may  be  established  giving  interesting 
information  on  accelerations  and  retardations  as  well  as  the  work  of 
the  drawbar  spring,  to  equalize  the  varying   inertia. 


by  means  of  axle  steering  (fifth-wheel)  and  a 
longer  overhang  of  the  hook.  Evidently  the 
equivalence  of  the  systems  does  not  extend  be- 
yond the  limitation  of  the  turning  angle  to  which 
automobile  steering  linkage  is  subject,  which  is 
about  30  degrees',  while  axle  steering  has  no  in- 
herent limitation  of  this  sort,  but  aside  from  this 
reservation  a  formula  for  figuring  the  equivalent 
of  one  system  in  the  other,  for  the  same  distance 
between  the  vehicle  axles,  can  be  reasoned  out 
directly  from  a  contemplation  of  the  action  and 
leverages  involved,  and  it  takes  the  following- 
form  : 


0,  =  o,x?x2^ 


(B  —  C) 


0,X|  +  A 


cession  of  at  least  four  steering  gestures,  as  required 
for  a  turnout  on  the  straight  road,  causes  more  pronounced 
snaking  than  a  single  and  sustained  turning  movement. 

Certain  conclusions  are  thus  'foreshadowed  at  the  very 
first  view  of  subject,  to  the  effect  that  close  tracking  is 
suited  mainly  for  slow  hauling  and  that  the  degree  of 
forcible  tracking  employed  for  faster  forms  of  transpor- 
tation should  be  determined  mainly  by  choosing  the 
longest  turning  radius  which  is  practically  satisfactory 
and  the  smallest  degree  of  forcing  of  the  trailer  wheels 
by  which  this  radius  can  be  realized.  A  comforting 
mechanical  possibility,  yet  to  be  exploited,  lies  in  simple 
provisions  for  adjusting  the  tracking  qualities  to  the  na- 
ture of  the  service  and  the  desired  speed.  A  careful  driver 
can  naturally  be  trusted  with  a  close-tracking  outfit  better 
than  one  who  does  not  understand  its  effects  after  each 
steering  gesture.  An  adjustment  would  consist  in  shift- 
ing the  hook  or  pivotal  connection  of  the  two  vehicles,  on 
the  principle  that  the  farther  it  is  from  the  rear 
axle  of  the  tractor  unit  and  the  nearer  to  the  front 
axle  of  the  trailer  the  more  the  front  trailer  wheels 
will  be  forced  outwardly  from  their  natural  trailing 
curve. 

If  the  trailer  is  equipped  with  automobile  steer- 
ing linkage,  double  means  are  at  hand  for  forcing 
the  tracking.  The  overhang  of  the  hook  in  relation 
to  the  truck  axle  may  be  reduced,  and  any  desired 
effect  in  the  steering  of  the  trailer  front  wheels  can 
nevertheless  be  obtained  by  varying  the  proportions 
in  the  elements  of  the  linkage.  In  Fig.  9,  the  set 
of  the  arms  C,  C,  in  conjunction  with  the  nature  of 
the  joints  at  D  (or  equivalent  means  used  for  mov- 
ing the  tie-rod  laterally)  takes  care  of  the  slightly 
different  angles  at  which  the  two  wheels  must  be 
turned  on  account  of  the  axle  being  fixed — as  in  the 
use  of  the  same  system  for  automobiles  and  trucks 
— but  the  degree  of  turn  effected  by  a  given  move- 
ment of  H,  the  hook,  is  determined  by  the  relative 
as  well  as  the  absolute  dimensions  of  A,  B  and  C. 
If  the  wheels  are  turned  more  than  the  drawbar,  an 
effect  of  forcible  steering,  in  addition  to  that  caused 
by  the  overhang  of  the  hook,  is  obtained,  and  a 
share  of  the  stresses  of  various  kinds  due  to  such 
steering  is  shifted  from  the  truck  to  the  trailer,  as 
compared  with  producing  the  same  steering  angle 


where  O,   is   the  distance  of  the  coupling  hook 
from  the  rear  axle  in  the  case  of  the  automobile- 
and  steered  trailer  and  0,  the  corresponding  distance 

and  at  which  the  hook  must  be  placed  in  the  case  of 

;in9  the  axle-steered  trailer.     The  plus-minus  refers 

to  whether  the  draglink  is  behind  or  in  front  of 
the  trailer  front  axle.  If  the  distance  between 
vehicle  axles  is  to  be  longer  or  shorter,  O,  is  sim- 
ply to  be  lengthened  or  shortened  in  the  same  proportion. 
Applying  the  formula,  one  sees  that  if  B  =  C,  then  0,  =  O... 
If  0,  is  4  ft.,  A  5  ft.,  B  1  ft.  and  C  9  in.,  then  0,  should  be 
4  =  24/31  ft.  to  make  the  steering  effects  the  same  in 
both  cases. 

(To  be  continued.) 


IN  calculating  the  cost  of  tractor  work,  the  interest  on 
investment,  depreciation  and  storage  charges  per  year 
should  be  divided  by  45  (that  being  the  average  number 
of  days'  work  of  farm  tractors  per  year)  and  to  this 
added  the  cost  of  fuel,  oil  and  wages  per  day.  The  cost 
of  tractor  plowing  figured  out  to  about  $2.50  per  acre 
in  1920  and  to  from  $3  to  $3.50  for  breaking.  The  U.  S. 
Bureau  of  Agriculture  recommends  that  interest  charges 
be  figured  on  one-half  of  the  cost  price  of  the  tractor 
only,  as  the  book  value  of  the  tractor  decreases  from 
year  to  year. 


9 — Diagram  of  automobile  steering  linkage  (same  as  Ackerman  or 
wheel  steering)  for  trailer.  Fig.  10— Diagram  of  fifth-wheel  or  axle  steering 
for  trailer.  In  conjunction  the  diagrams  are  meant  to  show  that  diagrams 
suggesting  axle  steering  can  represent  automobile  steering  as  well,  as  with 
the  same  distance  between  axles  identical  steering  effects  can  be  obtained 
from  the  two  systems.  With  a  given  relative  movement  of  the  hook  H,  In 
Fig.  9.  different  turns  of  the  wheels  can  be  obtained  according  to  the  lever- 
ages  employed  In  the  linkage.  The  same  variations  can  be  produced  with 
axle  steering,  as  Indicated  in  Fig.  10.  by  Increasing  the  overhang  of  the  hook 
in  relation  to  the  rear  axle  of  the  leading  vehicle,  and  thereby  the  movement 
of  the   hook.     The  formula   for  equivalent  designs   Is  given   In   the   text. 


958 


AUTOMOTIVE     INDUSTRIES 

THE   AUTOMOBILE 


May  5,  1921 


Calibrating  Carbureter  Jets  in  Quantity 
by  Actual  Flow  Measurement 

Apparatus  used  by  Zenith  Carbureter  Co.  consists  of  a  tank  with  constant 
head,  device  for  holding  jet,  electrically  controlled  timing  elements,  and 
graduates  for  measuring  volume  of  flow  in  unit  time.  Each  operator 
can  test  160  jets  per  hour  by  the  use  of  one  calibrating  machine. 

By  J.  Edward  Schipper 


ONE  of  the  most  important  operations  in  the  Zenith 
factory  is  that  involved  in  testing  fuel  jets.  The 
orifices  in  the  jets  are  so  small  that  ordinary  meth- 
ods of  inspection  are  not  applicable.  The  function  of  the 
orifice  or  hole  is  to  meter  the  fuel  and  it  is 
believed  that  the  best  way  to  find  out  whether  or 
not  these  jets  will  measure  out  the  desired  amount 
when  assembled  in  a  carbureter,  is  to  determine  by  actual 
test  how  much  liquid  under  given  pressure  will  be  meas- 
ured out  in  a  given  time.  The  accompanying  view  of  the 
jet  testing  machine  (Fig.  1)  shows  the  apparatus  used  for 
this  purpose.  All  Zenith  jets  are  tested  by  this  method. 
The  machines  consist  of  a  large  tank  in  which  a  float  con- 
trols the  inlet  of  the  water  cwith  which  the  jets  are  tested ) 
in  such  a  manner  that  the  level  is  maintained  at  a  given 


point  A,  Fig.  1.  From  this  tank,  four  pipes  extend  down- 
ward and  terminate  in  special  valves  B,  under  which  the 
jets  being  tested  are  clamped.  When  the  valves  are 
opened,  water  flows  through  the  jets  into  special  glass 
graduates  C  which  can  be  readily  emptied  by  turning 
valves  B  at  their  lower  ends. 

The  clamping  of  the  jet  is  done  by  a  lever,  and  a  spring 
at  the  rear  of  the  machine  presses  each  lever  into  the 
valve,  thus  clamping  the  jet.  Pedals  D  are  provided  for 
releasing  and  opening  these  clamps.  In  order  to  measure 
with  accuracy  the  time  during  which  the  flow  is  taken  into 
the  graduate,  a  small  sheet  brass  box,  E,  Fig.  2,  is  used. 
This  can  be  swung  under  the  jet  and  diverts  the  flow  into 
a  waste  pan  F.  When  this  box  is  swung  under  the  jet  the- 
water  flows  to  waste,  then  the  box  is  withdrawn  for  one 


Fig.    2  Fig- 

Three   views   of   the   apparatus   used    In   production   tests  of  fuel  Jet*   used    In    Zenith    carbureters 
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minute  during  which  the  water  flows  into  the  graduate. 
The  movement  of  the  box  is  controlled  electrically  by  the 
use  of  armored  solenoids  G,  two  boxes  being  connected  to- 
gether and  operated  by  the  same  solenoids,  one  solenoid 
for  pushing  the  box  under  the  jet  and  the  other  for  with- 
drawing it. 

To  control  the  time,  the  electrical  apparatus  shown  in 
Fig.  3  is  used.  A  master  clock  mounted  in  another  part 
of  the  building,  and  having  a  standard  pendulum,  is  used. 
The  pendulum  makes  one  oscillation  per  second,  so  that 
two  contacts  are  used,  one  on  each  side  of  the  pendulum ; 
these  contacts  are  connected  to  the  telegraphic  relays  H 
which  control  the  two  solenoids  of  the  distributor  I.    The 


armatures  of  the  solenoids  reproduce  accurately  the  move- 
ments of  the  master  pendulum,  but  with  enough  force  to 
actuate,  through  suitable  gearing,  a  distributor  I,  which 
sends  impulses  "to  one  or  the  other  of  the  four  large  relays 
J.  These  relays,  in  turn,  actuate  the  solenoids  of  each 
testing  machine. 

On  each  machine  the  flow  is  sent  to  the  graduates  for 
one  minute  and  diverted  to  the  waste  pan  for  one-half 
minute,  thus  making  a  cycle  of  ninety  seconds.  One-half 
of  the  machine  is  made  to  lag  behind  the  other  half  by  45 
seconds,  for  convenience  in  operation.  One  operator  can, 
with  each  machine,  test  four  jets  in  one  and  one-half  min- 
utes or  160  per  hour. 


Laminated  Wood  Disk  Wheels 


WHEELS  with  laminated  wood  disks  are  manufac- 
tured by  the  Dayton  Automotive  Wheel  Co.  The 
disks  are  built  up  of  thin,  rotary-cut  plies  of  wood  glued 
together  under  pressure  with  waterproof  glue.  The  grain 
of  each  layer  runs  in  a  different  direction  from  that  of 
the  layer  next  to  it.  This  process  of  lamination  is  said 
to  make  the  complete  disk  very  strong,  non-warpable  and 
resilient.  The  weight  of  these  wheels  is  substantially  the 
same  as  that  of  a  spoked  wood  wheel,  but  the  resistance  to 
transverse  shocks  is  said  to  be  much  greater. 

In  order  to  render  inflation  of  the  pneumatic  tire  con- 
venient, a  patented  angle  connection  is  furnished,  which 
goes  onto  the  tire  valve  stem  and  permits  the  tire  to  be 
inflated  from  the  outside  face  of  the  wheel.  The  design 
of  the  wheel  is  such  that  the  disk  can  readily  be  fitted  to 
any  standard  hub  and  rim.  The  accompanying  illustra- 
tion shows  the  disk  used  in  connection  with  a  Firestone 
demountable    rim.      At   the   center   the    disk    is    clamped 


between  the  two  hub  flanges.  The  wheel  is  designed  for 
use  with  demountable  rims  only  and  is  not  a  demountable 
wheel.  Among  the  advantages  over  spoked  wheels  claimed 
for  this  wheel  is  that  road  shocks  are  distributed  over 
the  whole  wheel,  instead  of  being  localized  at  the  felloe. 


Angle      valve     con- 
nection   for    Dayton 
wheel 


Changes  in  the  Bates  Steel  Mule 

THE  Model  F  Bates  Steel  Mule,  made  by  the  Bates 
Machine  &  Tractor  Co.,  has  succeeded  the  Model  D. 
It  is  equipped  with  a  Midwest  engine.  The  fuel  tank  is 
hinged  at  the  dash  board,  so  that  it  can  be  raised  when 
working  on  the  engine  valves.  Different  turning  brakes 
are  used  than  on  the  Model  D.  The  braking  system  is 
now  made  so  the  operator  can  hold  either  crawler  still  and 
pivot  around  it  with  the  other  crawler.  Other  changes 
include  the  adoption  of  a  water  type  air  cleaner  and  a 
different  make  of  carbureter.  The  rating  is  changed  to 
18  hp.  on  the  draw  bar  and  25  hp.  on  the  belt,  and  the 
weight  is  changed  to  4850  pounds.  A  platform  has  been 
added  and  a  few  other  modifications  made  to  make  the 
driver  more  comfortable. 

The  Model  G  is  a  heavy  design  built  for  industrial  work 
exclusively.  A  power  driven  winch  can  be  attached  to  the 
front  end  for  logging  and  other  work.  The  weight  of  the 
tractor  is  approximately  6500  lbs.  and  it  has  a  rating  of 
25  hp.  on  the  draw  bar  and  35  hp.  on  the  belt. 

As  on  the  Model  F,  all  working  parts  are  encased  against 
dust  and  run  in  an  oil  bath.  Wheels,  transmission  and 
crawlers  have  roller  bearings  exclusively.  The  clutch  is 
a  hand  operated,  dry  disk  type.  The  driver's  seat  is  made 
to  swivel  so  that  it  can  be  pushed  out  of  the  way  when  the 
driver  is  standing  on  the  platform.  The  pedals  for  holding 
either  crawler  still  are  located  on  the  platform  at  the  rear 
of  the  tractor.  Hauling  speeds  are  2V2  and  8%  m.p.h.  and 
the  reverse  speed  is  approximately  2  m.p.h. 


The   Dayton   wood  disk   wheel 


A  BRITISH  standard  specification  has  been  issued  by 
the  British  Engineering  Standards  Association  for 
benzol  for  motor  fuel,  commonly  known  as  "benzole."  The 
specification  includes  a  definition  of  the  term  "benzole," 
and  notes  on  its  physical  and  chemical  properties. 
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Use  of  Pneumatics  Limited  on  Trucks 
of  More  Than  3'/2-Ton  Capacity 

This  is  general  opinion  among  prominent  truck  and  tire  builders  expressed 
in  reply  to  recent  questionnaire  submitted  by  Automotive  Industries. 
There  is  wide  difference  of  opinion  upon  almost  every  phase  of  the 
pneumatic  tire  question,  especially  as  regards  the  attitude  of  the  public. 


THERE  is  considerable  difference  of  opinion  among 
authorities  as  regards  the  possibilities  for  useful- 
ness of  pneumatic  tire  equipment  for  trucks.  Prob- 
ably no  question  in  the  automotive  field  has  aroused  more 
discussion  during  recent  years.  A  survey  which  has  just 
been  completed  by  Automotive  Industries  brings  to  light 
some  interesting  opinions  along  this  line,  although  much 
of  the  data  collected  serves  chiefly  to  emphasize  the  great 
variety  of  opinion  extant  upon  the  subject. 

Five  questions  were  submitted  to  the  leading  truck  and 
tire  manufacturers  of  the  country,  and  the  replies  brought 
not  only  considerable  specific  information  but  also  some 
interesting  discussion  of  the  general  topic.  The  questions 
were  as  follows: 

1.  What  percentage  of  your  1920  output  was  fitted  with 
pneumatic  tires  and  what  number  of  trucks  would  this 
represent? 

2.  On  what  capacity  trucks  were  the  pneumatics  fitted? 

3.  What  in  your  opinion  is  the  largest  capacity  truck  on 
which  the  pneumatic  can  be  satisfactorily  used? 

4.  What  is  the  present  attitude  of  the  buying  public  with 
regard  to  pneumatics  for  trucks  of  capacity  of  3  tons 
and  up? 

5.  Is  there  likely  to  be  gradually  less  use  made  of  larger 
capacity  vehicles  and  greater  use  of  an  increased  num- 
ber of  medium  capacity  trucks  ? 

There  seems  to  be  rather  general  agreement  concerning 
the  limitations  of  pneumatic  equipment  for  trucks  of  more 
than  3V2  tons.  Only  11  per  cent  of  those  replying  consid- 
ered such  equipment  to  be  practicable  on  5-ton  jobs,  while 
a  number  of  these  considered  it  advisable  only  under  cer- 
tain conditions.  The  answers  as  regards  the  maximum 
capacity  on  which  pneumatic  equipment  is  practicable 
showed  the  following  results,  the  percentage  figures  indi- 
cating the  proportion  of  those  replying  who  considered 
the  given  capacity  as  the  largest  practicable  for  pneumatic 
equipment: 

2%  tons   :i 

3      tons    21% 

3%  tons   l'-i'. 

2      tons    17% 

5      tons     11% 

1%  tons      2% 

These  figures  indicate  that  a  majority  of  truck  manu- 
facturers believe  2V2  to  3  tons  to  be  the  largest  capacity 
on  which  it  is  feasible  to  use  pneumatic  equipment,  while 
a  considerable  percentage  place  the  limit  at  3U  tons. 
The  replies  received,  however,  indicate  that  to  a  certain 
extent  the  opinion  of  the  manufacturer  is  influenced  by 
the  limitations  of  his  personal  experience  and  by  the  type 
of  truck  which  constitutes  the  bulk  of  his  own  production. 
This  factor  of  error  almost  inevitably  enters  any  such 
survey  to  a  greater  or  less  extent,  but  should  be  considered 
in  analysing  the  results. 


One  company  which  has  had  a  wide  experience  states: 
"We  still  believe  that  3V£  tons  is  probably  the  maximum 
size  on  which  pneumatics  can  be  particularly  successful 
at  present.  As  a  matter  of  fact,  we  would  not  advocate 
the  use  of  pneumatics  on  314-ton  jobs  unless  the  nature 
of  the  service  was  carefully  analyzed  and  sufficient  assur- 
ance obtainable  that  tires  would  not  be  badly  overloaded 
and  that  operating  conditions  were  such  as  to  enable  this 
equipment  to  justify  its  higher  cost." 

This  comment  is  especially  interesting  since  it  comes 
from  a  company  which  has  been  extremely  active  in 
pneumatic  tire  propaganda. 

Another  interesting  opinion  states,  in  answer  to  this 
question:  "As  a  general  proposition,  2  tons,  although  for 
certain  special  applications  pneumatics  are  satisfactory 
up  to  3  tons-." 

There  were  numerous  objections  advanced  to  the  use  of 
pneumatics  on  the  larger  sized  trucks,  the  most  important 
of  which  are  included  in  the  following  quotation  from  one 
letter  : 

1.  "Excessive  overloading.  The  pneumatic  tire  will  not 
stand  up  under  an  excessive  overload." 

2.  "Under  inflation.  A  great  many  users  fail  to  appre- 
ciate the  necessity  of  high  inflation  pressures  so  that 
the  tires  fail  in  the  same  manner  as  when  overloaded." 

3.  "Small  cuts  in  tires,  caused  from  sharp  stones,  etc.,  are 
neglected  until  they  cause  failure." 

4.  "Very  few  repair  shops  have  proper  equipment  for 
repairing  pneumatics,  so  that  in  many  cases  the  user 
cannot  get  proper  repairs  even  though  he  may  be  per- 
fectly conscientious  in  the  matter." 

The  general  conclusion  that  might  be  drawn  from  the 
various  statements  and  the  statistics  presented  is  that 
pneumatic  equipment  is  generally  accepted  as  desirable 
on  trucks  of  less  than  2-ton  capacity;  that  a  good  pro- 
portion of  manufacturers  consider  it  feasible  in  most  cases 
on  3  to  31  2-ton  jobs;  but  that  a  comparatively  small  num- 
ber are  sold  on  pneumatic  equipment  for  trucks  of  greater 
capacity. 

It  is  not  possible  to  estimate  accurately  the  percentage 
of  trucks  which  were  pneumatically  equipped,  since  a  ma- 
jority of  replies  merely  stated  the  percentage  of  their 
output  which  was  pneumatically  equipped  without  giving 
the  output.  A  study  of  the  percentage  figures  submitted, 
however,  shows  that  out  of  71  replies 


10  equipped  pneumatically 
I  0  equipped  pneumatically 
G  equipped  pneumatically 

I  1    t-ciuipiK-d  pneumatically 


under  i'1":  of  total 

between  I"  and 

between  •',■:  and     19%  ol  'mi.iI 

between  50  arid      .  r     "f  total 

1;  equipped  pneumaticallj   between  >  and     I9t   of  total 

is  equipped  pneumatically  between  '.">  and  100%  of  total 


One  of  the  tire  companies  states: 

"Our  deliveries  of  tires  to  truck  manufacturers  during 
the  past  year  have  run  75  per  cent   pneumatics  and  25 
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per  cent  solids.  However,  the  bulk  of  these  pneumatic 
tire  deliveries  were  of  the  so-called  passenger  tire  sizes, 
that  is,  35  x  5  and  under. 

"Our  own  estimates  have  been  that  about  50  per  cent, 
at  least,  of  all  the  trucks  built  were  equipped  with  pneu- 
matics." 

Estimating  as  closely  as  possible  on  the  basis  of  the 
data  received,  it  would  appear  that  about  60  per  cent  of 
the  trucks  of  2%  tons  or  less  capacity  were  pneumatically 
equipped  during  1920.  This  is,  of  course,  only  a  rough 
estimate  and  would  indicate  that  the  figure  of  50  per 
cent  for  all  trucks  is  not  far  off,  although  it  is  probably 
high. 

Attitude  of  the  Buying  Public 

The  replies  as  regards  the  attitude  of  the  buying  public 
indicated  that  very  little  analysis  had  been  made  of  the 
problem  from  this  angle.  All  degrees  of  enthusiasm  for 
pneumatics  were  attributed  to  the  public  by  different 
manufacturers.  The  three  opinions  in  answer  to  this 
question  cited  here  will  visualize  the  varying  ideas  on  this 
subject. 

One  truck  maker  who  produces  1-ton,  2%-ton  and  3-ton 
trucks  says: 

"Present  attitude  of  the  buying  public  toward  pneu- 
matic tires  is  that  they  are  a  good  thing,  and  that  more 
of  them  will  be  used  as  time  passes.  Undoubtedly  pneu- 
matic tires  will  be  used  on  a  larger  percentage  of  motor 
trucks  up  to  3V2-ton  size  in  1921  than  ever  before,  and 
1922  will  certainly  see  a  great  increase  in  the  use  of  pneu- 
matic tires  over  1921." 

A  somewhat  modified  view  is  taken  by  a  manufacturer 
on  a  1%-ton  speed  truck  and  a  3%  model.    He  states: 

"From  our  experience  we  judge  that  the  truck-buying 
public  is  in  a  fairly  receptive  mood  toward  pneumatic 
tires  on  heavy  duty  trucks,  but  until  the  truck  manu- 
facturer himself  removes  the  question  in  the  minds  of  the 
buyers  as  to  the  ability  of  the  tires  to  stand  up  and  prove 
their  economy,  we  doubt  if  a  very  large  active  demand 
will  be  created." 

While  a  third  truck  producer,  who  also  makes  three 
models,  1-ton,  1%-ton  and  3y2-ton  respectively,  takes  an 
almost  directly  opposite  view.     He  says: 

"Personally  I  feel  that  the  pneumatic  tire  proposition 
has  been  boosted  very  highly  and  has  been  overrated. 
.  .  .  As  far  as  I  can  see,  I  believe  that  pneumatic  tires 
for  heavy  trucks  is  not  looked  upon  as  favorably  to-day  as 
it  was  a  year  or  a  year  and  a  half  ago." 

This  latter  manufacturer  is  supported  by  another  who 
states  that  he  "must  advise  that  we  find  a  very  decided 
reaction  against  the  use  of  pneumatics  of  size  larger  than 
38  x  7,"  which  corresponds  to  the  rear  of  a  iy2-ton  truck. 
And  still  another  maker  takes  a  still  different  ground  with 
this  statement:  "We  believe  that  they  feel  very  favorable 
toward  pneumatic  fronts,  however,  they  are  very  much 
against  pneumatic  tires  for  the  rear." 

With  these  typical  and  varying  opinions  from  which  to 
choose,  it  is  impossible  to  state  any  decided  trend  as  indi- 
cated by  the  replies  on  this  point.  The  only  trend  which 
might  be  implied  is  that  the  public  is  equally  divided  in 
its  opinion,  and  that  there  is  no  majority  opinion  among 
truck  users  on  the  subject  at  the  present  time. 

More  Light  Trucks 

The  probability  of  an  increase  in  number  of  light  trucks 
to  replace  one  heavy  truck  is  not  agreed  upon  very  gener- 
ally, although  a  majority  of  those  replying  to  the  question- 
naire think  the  trend  will  be  in  that  direction.  Too  much 
importance  cannot  be  attached  to  this  fact,  however,  since 
a  majority  of  truck  manufacturers  produce  medium  and 
lightweight  trucks. 


The  chief  factors  in  bringing  about  the  decrease  in 
heavy  trucks,  according  to  the  general  opinion,  are  likely 
to  be  restrictive  State  legislation,  excessive  taxation,  and 
inability  or  refusal  to  build  roads  adequate  to  stand  up 
under  heavy-truck  traffic. 

It  is  evident,  however,  that  these  factors  can  be  con- 
trolled to  a  large  extent.  They  are  not  inevitable  develop- 
ments, and  will  be  influenced  by  the  ability  of  the  heavy 
truck  to  prove  itself  an  essential  factor  of  transportation. 
One  producer  says,  for  instance: 

"The  railroads  are  freely  admitting  that  the  motor  truck 
is  a  logical  solution  of  the  short-haul  problem  and  with  this 
as  only  one  incident,  we  believe,  shipping  by  truck  is  on 
the  increase  rather  than  on  the  decline.  This  is  naturally 
going  to  increase  the  wear  on  the  highways  and  it  seems 
to  us  that  the  solution  is  to  build  the  highways  to  last." 

Another  statement  is : 

"Regarding  the  possibility  of  the  future  limitations  in 
the  use  of  heavy  capacity  vehicles  with  solid  tires  and  the 
substitution  of  a  larger  number  of  pneumatic  tired  ve- 
hicles, I  am  of  the  opinion  that  such  a  result  is  hardly  like- 
ly unless  it  is  forced  by  unwise  and  ill-considered  legisla- 
tion. In  that  event,  I  believe  the  result  will  not  be  the  de- 
placement  of  the  larger  vehicles  by  a  proportionate  num- 
ber of  smaller  vehicles  but  will  result  in  the  curtailment 
of  the  old  transportation  by  motor  vehicles  until  such  re- 
strictions have  been  removed." 

One  heavy  truck  producer  believes  that  "the  reason  so 
few  words  are  spoken  in  favor  of  the  heavy  truck  is  be- 
cause so  few  manufacturers  are  building  heavy  trucks." 
He  goes  on  to  say : 

"Were  we  to  keep  silent  and  permit  legislators  to  con- 
demn the  American  public  to  the  continuance  of  the  short- 
sighted and  extravagant  policy  of  building  flimsy  roads 
and  restricting  freight  transport  to  multitudes  of  light 
trucks,  our  business  would  not  necessarily  suffer,  inasmuch 
as  we  build  trucks  down  to  1%  tons." 

An  opposite  point  of  view  is  taken  by  others,  however, 
one  of  whom  states  on  this  point  that  "5-ton  trucks  and 
over  will  in  several  years  be  eliminated  from  our  highways 
and  the  smaller  trucks,  preferably  the  2%-ton  size  will  be 
the  common  carrier."  And  this  view  is  endorsed  by  an- 
other statement,  as  follows :  "I  am  strongly  of  the  opinion 
that  eventually  the  greater  majority  of  motor  trucks  will 
be  pneumatically  equipped  and  that  the  maximum  capaci- 
ties will  be  kept  down  to  a  reasonable  point  somewhere  be- 
tween three  and  five  tons." 

These  replies  have  been  quoted  as  being  typical  of  the 
opinion  expressed  on  both  sides  of  the  problem.  None  of 
the  replies  took  up  this  phase  of  the  question  from  the 
cost  of  transportation  standpoint,  considering  the  factors 
of  speed  and  light  weight,  as  opposed  to  large  carrying 
capacity.  The  possibilities  differ  greatly,  of  course,  in 
each  particular  case,  yet  the  general  transportation  needs 
of  users  would  seem  to  be  at  least  an  important  factor  in 
determining  whether  or  not  heavy  trucks  will  increase  or 
decrease  in  number.  This  is  specially  true  when  it  is  con- 
sidered that  truck  users  are  also  citizens  and  are  likely  to 
exert  some  influence  in  connection  with  legislation  and 
highway  building. 


THE  British  Research  Association  for  Liquid  Fuels  for 
Oil  Engines  Industry  has  been  approved  by  the  De- 
partment of  Scientific  and  Industrial  Research  as  comply- 
ing with  the  conditions  laid  down  in  the  Government 
scheme  for  the  encouragement  of  industrial  research.  As 
the  association  is  to  be  registered  as  a  non-profit-sharing 
company  the  promoters  have  applied  to  the  Board  of  Trade 
for  the  issue  of  a  license  under  Section  20  of  the  Com- 
panies' (Consolidation)  Act  of  1908. 
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About  Curled  Hair  for  Car  Upholstery 

The  bases,  colors,  uses  and  manufacturing  processes  of  curled  hair  are 
briefly  described  in  this  article.  The  advantages  of  curled  hair  as  an 
upholstery   filler   are   pointed   out,    and    the    tools    used    are    discussed. 

By  C.  A.  Podesta* 


THE  basis  of  all  curled  hair  made  is  horse  hair,  cattle 
hair  and  hog  hair.  Horse  hair  comes  from  horse 
tails  and  manes,  and  there  is  a  wide  difference  in 
the  value  and  usefulness  of  tail  hair  and  mane  hair.  Horse 
tail  hair  is  stiff  and  straight,  and  its  longer  staple  is  used 
for  hair  cloth  which  goes  into  the  lapels  of  coa^s  for 
stiffening  purposes,  in  which  case  it  is  woven  with  cotton 
thread;  income  instances  it  furnishes  its  own  woof  and 
warp,  in  the  making  of  a  pure  hair  cloth  with  which  to 
cover  upholstery.  It  is  also  hackled  or  drawn  into  various 
lengths  of  brush  hair,  and  is  particularly  suitable  for  this 
use  because  it  lies  straight  and  withstands  the  elements 
as  well  as  oils  and  alkali  soaps. 

Probably  the  most  important  use  of  horse  tail  hair  is  as 
a  basis  for  curled  hair.  Its  stiffness  when  in  spiral  form 
gives  it  a  great  range  of  resiliency,  and  its  ability  to  with- 
stand constant  depression  and  subsequent  release,  as  well 
as  its  immunity  to  the  deteriorating  influences  of  the 
elements,  makes  it  particularly  good  as  a  long  lived 
upholstery  filler. 

Horse  mane  hair  is  less  valuable  than  horse  tail  hair, 
because  it  is  much  softer,  and  its  range  of  resiliency  is 
much  less.  On  the  other  hand,  its  affinity  for  other  types 
of  hair  when  mixed  therewith  makes  it  a  good  binder  when 
used  with  cheaper,  shorter  hairs  in  various  curled  hair 
mixtures,  and  although  of  less  value  and  less  downright 
worth,  it  performs  its  function  as  above  described  well. 
Horse  mane  hair,  because  of  its  soft  contact  when  used  in 
curled  hair,  has  recommended  itself  to  a  great  many  people 
as  an  upholstery  filler,  and  has  been  in  particular  demand 
by  our  Government  in  the  making  of  Navy  mattresses. 

Cattle  tail  hair,  or  the  hair  coming  from  the  tassel  at 
the  end  of  the  cattle  tail,  furnishes  a  most  desirable  curled 
hair  material,  in  that  it  is  longer  lived  than  horse  hair, 
possesses  a  wider  range  of  resiliency,  develops  less  break- 
age and  is  neither  as  hard  as  horse  tail  hair  nor  as  soft  as 
mane  hair  but  rather  a  happy  mean  between  the  two. 

Hog  hair  is  obtained  at  the  time  of  the  slaughter  of  the 
animals  and  is  thoroughly  cured  and  sterilized  before  be- 
ing used  in  the  manufacture  of  curled  hair.  Hog  hair  is 
less  valuable  than  horse  and  cattle  hair  only  because  of  its 
shorter  staple,  and  is  used  in  various  formula?  to  assist  in 
the  reduction  of  price.  If  one  were  to  take  a  piece  of 
horse  hair  of  the  exact  size  and  length  of  the  hog  hair,  he 
would  find  them  both  of  equal  value,  and  the  horse  and 
cattle  hair  are  therefore  only  more  valuable  than  hog  hair 
because  of  their  greater  length  and  the  possibility  of  plac- 
ing more  convolutions  in  each  long  hair  than  one  can  in  a 
short  hair,  thus  increasing  the  range  of  resiliency  in  a 
mass  of  curled  hair. 

The  three  principal  colors  in  which  curled  hair  is  manu- 
factured and  sold  are  black,  grey  and  white.  The  hair  of 
all  animals  necessarily  grows  promiscuously  as  regards 
color,  and  it  becomes  necessary  to  separate  the  white  and 
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black,  leaving  the  balance  of  the  colors  to  be  known  as 
"blend,"  "gray"  or  "colors,"  each  of  these  names  being 
used  by  people  in  various  parts  of  the  world  to  designate 
the  mixed  remainder.  The  mixed  remainder  necessarily 
represents  the  largest  proportion  of  curled  hair  materials, 
and  it  therefore  becomes  necessary  at  times  to  dye  some 
of  these  materials  in  order  to  have  a  sufficient  volume  of 
black,  and  sometimes  a  mixture  of  both  is  used. 

White,  on  the  other  hand,  is  always  a  natural  white, 
and  is  sometimes  bleached  for  some  fastidious  user  who 
fancies  that  white  is  the  best  grade  of  hair  and  is  willing 
to  pay  a  larger  price  for  white  according  to  its  degree  of 
apparent  purity.  White  hair  is  invariably  cattle  tail  hair, 
although  some  unconscionable  sellers  have  told  the  trade 
that  it  is  horse  hair.  By  actual  test  we  have  found  that 
only  3  per  cent  of  the  world's  output  of  horse  hair  is 
natural  white,  and  the  labor  involved  in  separating  this 
small  percentage  from  a  large  mass  of  materials  would 
not  be  warranted. 

The  manufacture  of  curled  hair  consists  in  assembling 
various  raw  materials  into  a  mass  called  a  formula,  thor- 
oughly mixing  them  and  spinning  the  mixture  by  hand  and 
machinery  into  a  rope,  after  which  it  is  doubly  twisted  like 
a  tourniquet  and  bound  up  in  this  form ;  it  is  next  placed 
in  a  vat  with  chemicals  designed  to  thoroughly  sterilize  it, 
and  boiled  for  several  hours  with  a  view  to  setting  the 
twist  that  has  been  placed  in  it,  after  which  it  is  bundled 
and  put  in  a  room  to  season.  The  degree  of  rebound  in 
curled  hair  is  controlled  largely  by  the  length  of  time  that 
it  remains  in  rope  form  in  the  seasoning  room. 

Curled  hair  forms  an  ideal  upholstery  filler,  and  its  use 
adds  prestige  to  any  car,  for  the  reason  that  there  is  no 
substitute  that  will  give  the  effect  and  result  that  curled 
hair  gives  between  springs  and  tapestry  or  leather. 
Trimmers  choose  to  use  the  newer  type  of  woven  curled 
hair,  which  consists  of  loose  curled  hair  fastened  to  burlap 
cut  to  dimensions.  Most  of  the  cushion  and  back  plaits 
are  filled  with  woven  curled  hair,  and  it  is  possible  to  fill 
them  with  loose  curled  hair  if  desired,  irrespective  of 
whether  the  body  is  trimmed  in  leather  or  cloth,  and  it  is 
conceded  that  this  class  of  trimming  is  long  lived  and 
gives  the  desired  comfort  of  riding. 

Many  types  of  stuffing  tools  are  being  used  both  for 
woven  and  loose  curled  hair,  the  most  common  type  for 
woven  hair  being  a  flat  metal  stuffer  in  two  parts  which 
clamps  the  hair  between  them.  When  plaits  are  filled  with 
loose  hair  this  same  implement  is  used,  except  that  both 
parts  are  rounded  a  little.  When  cloth  trimming  is  used, 
a  high  grade  hair  must  be  used,  and  because  of  the  filling 
quality  of  this  grade  of  curled  hair,  only  a  small  quantity 
is  necessary  to  give  the  desired  result. 

Curled  hair  possesses  the  three  fundamental  virtues 
necessary  to  make  a  perfect  upholstery  filler,  namely,  soft 
contact,  resilience  and  self  ventilation,  and  for  this  reason 
vegetable  and  metal  substances  have  never  successfully 
displaced  it. 
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Many  Benefits  in  Scientific  Analysis 
of  Truck  Markets 

One  naturally  would  expect  more  efficient  salesmanship  and  greater 
profits  in  sales  in  a  well-studied  territory,  but  the  Packard  plan  which  is 
here  described  has  developed  by-products  that  are  especially  interesting. 

By  N.  J.   Ocksreider* 


UNDER  the  new  conditions  of  business  throughout 
this  country,  which  call  upon  the  manufacturer 
for  production  and  selling  on  a  far  closer  margin 
than  has  been  required  in  the  "sellers'  market"  of  the 
last  few  years,  there  is  nothing  of  greater  importance 
than  the  elimination  of  guess  work,  both  in  selling  and 
in  production.  This  is  nowhere  more  vital  than  with 
the  motor  truck.  In  spite  of  its  many  proven  advantages 
and  the  great  economies  that  it  has  brought  about,  it 
is  not  yet  through  the  struggle  necessary  to  establish 
itself  firmly  in  the  minds  of  many  who  should  be  buyers. 

The  truck  market  in  the  last  few  years  has  suffered 
intensely  from  the  "by-guess  and  by-golly"  system,  both 
in  selling  and  production.  Some  parts  of  America  have 
been  flooded — others  have  been  starved.  There  has  been 
very  considerable  waste  all  along  the  line.  This  has 
resulted  in  abnormal  costs  and  frequent  dissatisfaction 
and  has  had  a  powerful  influence  in  producing  the  un- 
favorable conditions  of  the  last  few  months.  The  elim- 
ination of  these  evils  must  be  one  of  the  first  steps  in 
putting  the  motor  industry  on  a  firm  foundation  for 
expansion  under  the  conditions  that  we  have  just  begun 
to  meet. 

Some  time  ago  the  Packard  Motor  Car  Co.  decided  that 
it  would  pay  to  get  the  real  facts  about  the  market.  A 
system  has  been  worked  out,  after  various  experiments 
in  restricted  territories,  and  is  now  being  generally 
supplied.  It  gives  us  at  the  beginning  of  each  year  full 
information  on  sales  possibilities  in  each  district.  It  is 
also  kept  up  to  date  throughout  the  year  and  gives  accu- 
rate control  of  the  selling  campaign  from  day  to  day. 
Record  of  Trucks 

Roughly  speaking,  we  get  from  this  system  the  number 
of  trucks  operating  in  each  territory,  the  proportion  of 
our  own  and  of  each  competitor's  trucks  in  the  territory 
as  a  whole  and  in  each  line  of  business,  the  probable 
need  of  replacements  for  each  truck  owner,  and  the  prob- 
able expansion  in  business.  As  a  result  of  these  things 
it  is  possible  to  make  a  very  close  estimate  of  the  busi- 
ness that  can  be  done  in  that  territory  in  the  ensuing 
twelve  months. 

The  light  that  this  system  has  thrown  upon  market 
conditions  has  been  a  surprise  even  to  ourselves  in  many 
cases.  It  has  shown  over  and  over  again  how  little  we 
actually  knew  about  any  particular  market  and  about 
the  performance  of  the  salesmen  in  it.  It  has  revealed 
sales  possibilities  that  were  never  suspected. 

As  an  example,  there  may  be  cited  a  case  in  one  of 
the  big  Eastern  cities  where  three  men  were  covering 
adjoining  districts.  On  previous  performance,  two  of 
these   men    could    be    considered   stars — the    third    man 
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hardly  even  a  good  salesman.  But  the  third  man  was 
outselling  both  of  the  others  and  it  began  to  look  as  if 
they  had  slumped  and  he  had  developed  sudden  bril- 
liance. When  the  market  was  analyzed,  however,  it  was 
found  how  that,  although  the  three  territories  were  about 
the  same  in  size  and  population,  there  were  differences 
in  commercial  interests  which  made  the  third  man's 
territory  about  a  400  per  cent  better  market  than  either 
of  the  other  two.  It  also  showed  that  the  man  who  had 
been  making  the  high  records  was  actually  placing  only 
about  4  per  cent  of  the  trucks  that  went  into  his  terri- 
tory, while  the  two  men  who  seemed  to  have  been  "falling 
down"  were,  in  fact,  selling  20  per  cent  of  all  trucks 
placed  in  their  territory.  As  a  result  of  the  analysis, 
one  man  took  over  the  territory  where  two  had  been 
and  two  took  the  territory  which  the  one  had  handled. 
Within  three  months  sales  in  the  districts  involved  had 
increased  more  than  50  per  cent. 

The  advantages  obtained  from  this  system  have 
already  been  great.  It  is  being  expanded  rapidly,  and 
successful  experiments  have  been  made  and  showed 
that  an  even  more  direct  and  detailed  survey  of  terri- 
tory will  be  valuable. 

Our  system  in  the  majority  of  districts  is  based  on 
the  registration  figures  for  trucks  in  that  territory.  In 
starting  an  analysis  a  card  (Table  "A")  is  made  for 
each  truck  user  in  the  territory,  giving  his  address  and 


his  trade,  also  his  classification,  the  make  and  size  of 
all  trucks  that  he  uses  and  the  date  his  vehicles  were 
installed.  The  next  step  is  the  construction  of  a  "TRUCK 
REGISTRATION  MASTER  TABLE"  (Table  "B"),  show- 
ing in  every  trade  the  Packard  standing  in  comparison 
with  each  of  our  competitors  and  with  the  total  of  the 
trade  in  that  city. 

In  the  larger  territories  we  have  found  it  worth  while 
to  list  no  competitors  who  had  less  than  50  trucks  run- 
ning, but  in  smaller  territories  it  is  often  desirable  to 
establish  a  minimum  showing  25  or  even  10  trucks.     In 
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working  from  this  table,  inspection  of  the  totals  at  the 
right  shows  immediately  which  competitors  are  the  most 
active,  and  by  running  across  the  sheet  it  can  be  deter- 
mined in  which  trades  we  are  having  the  most  success. 
The  totals  at  the  bottom  of  the  table  show  those  busi- 
nesses which  offer  the  best  opportunities  for  the  truck 
salesmen. 

In  making  up  this  Master  Table  we  have  found  it 
desirable  to  allow  a  total  of  34  classifications,  and  of 
these  groups  several  minor  divisions  are  listed.  The 
general  classifications  used  are  as  follows: 

Automotive — Manufacturers  and  dealers. 

Artisans. 

Bakers — Manufacturers  and  dealers. 

Brewers  and  Bottlers — Manufacturers  and  dealers. 

Building  Material. — Producers  and  dealers. 

Chemicals — Manufacturers  and  dealers. 

Confectionery— Manufacturers  and  dealers. 

Contractors. 

Department  and  Small  Retail  Stores  (Except  exclusive 
food  and  furniture  stores). 

Farms  (Excluding  dairies). 

Federal,  State,  County,  City  and  Public  Service  Institu- 
tions. 

Feed  and  Cereal  Products — Producers  or  dealers. 

Food,  Prepared — Manufacturers  and  producers. 

Fuel — Producers  and  dealers. 

Furniture — Manufacturers  and  exclusive  dealers. 

Grocers— Producers  and  dealers  (except  farms). 

Hotels  and  Amusements. 

Ice. 

Laundry  and  Dyers. 

Leather — Manufacturers  and  exclusive  dealers. 

Lumber — Producers,  manufacturers  and  dealers. 

Manufacturers,  Machinery — Manufacturers  and  dealers. 

Manufacturers,  Miscellaneous — Manufacturers  and  deal- 
ers. 

Marine. 

Meats — Producers  and  exclusive  dealers  (except  farms  I. 

Metals. 

Milk  and  Milk  Products — Producers  and  dealers  (includ- 
ing farm). 

Paper  and  Printing — Producers  and  deal. 

Passenger   transportation. 

Petroleum  Producers,  Refiners  and  distributers. 

Rubber — Producers  and  dealers. 

Textiles  and  Furs — Producers  and  wholesale  dealers. 

Trucking. 

Unknown. 

For  convenience  in  checking  through  the  selling  cam- 
paign there  is  also  made  up  a  table  of  competitive  in- 
stallation by  trades  (Table  "C").  In  compiling  this  the 
most  active   competitors   are  selected   from  the  Master 


Table  and  it  is  then  determined  how  many  owners  of 
vehicles  each  of  these  competitors  has  in  each  line  of 
trade.  This  table  shows  those  trades  in  which  the  most 
serious  competition  may  be  expected,  because  competi- 
tors have  established  a  standing  with  a  comparatively 
large  number  of  the  firms  engaged  in  such  trades. 

As  will  be  shown  later,  one  of  the  most  important 
functions  of  such  an  analysis  is  in  making  estimates  for 
the  next  year's  business,  and  for  this  purpose  it  is  de- 
sirable to  make  a  table  showing  the  size  of  the  fleets 
used  in  various  lines  of  business  (Table  "D").  Finally, 
a  statement  showing  the  different  size  of  trucks  used 
in  different  territories  is  prepared  (Table  "E"). 

As  an  example  of  the  concluding  step  in  the  opera- 
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tion,    the    following   summary   is   taken    from    a    survey 
ai  tually  made  in  one  of  the  medium-sized  cities: 

Truck  Market  Summary 
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Potential  Market  for   1921 


Total  trucks  over    ?4-ton *•"' 

Total    Packard o'q'<>~' 

Per  cent  Packard  representation . f\i,'° 

Annual   replacement  of  all  makes  at  25% 1.1/1 

New    owners     at  10% 4b9 

Additional  equipment at   lo  io i«« 


50%  2.344 

Assuming  that  Packard  will  maintain  its  present  per 
cent  of  representation,  the  allotment  for  1921  should  be 
29.2  per  cent  of  2344,  or  684  Packards. 

From  the  table  above  the  allotment  by  sizes  should  be: 

38.5%  are  l%-2  ton  or    261 

23.4%  are  3  ton  or  166 

11.3%  are  4  ton  or    76 

26.5%  are  5  ton  or 180 

.3%  are  6  ton  or    1 


100.0%  684  Total 

On  this  basis,  allowing  for  no  increase  in  business, 
the  allotment  for  1921  should  be: 
261  Size  EC  Packard 
242   Size  ED  Packard 
181  Size  EF  Packard 

684  Total 
Even  this  analysis,  valuable  as  it  is,  has  not  seemed 
to  us  sufficiently  complete,  and  we  have  been  experi- 
menting in  one  large  market  territory  with  a  system  even 
more  intensive.  This  system  has  covered  an  entire  State 
and  has  proven  of  such  value  that  it  is  now  being  rapidly 
extended. 

This  second  plan  differs  from  the  analysis  based  on 
registration  in  the  fact  that  a  direct  house-to-house 
canvass  is  made  to  discover  possible  purchasers  of  motor 
trucks,  whether  or  not  they  are  now  operating  any. 
Canvassers  cover  both  city  and  country,  and  by  inquiry 
and  personal  conversation  get  the  desired  information. 
They  frankly  explain  their  mission  and  usually  have  no 
trouble  in  obtaining  the  facts  desired.  They  make  no 
effort  to  sell,  but  turn  the  reports  over  to  the  Sales  De- 
partment, which  handles  prospects  in  the  routine  way. 
In  making  this  survey  an  area  with  a  population  of 
about  700,000  was  divided  into  15  districts  and  an  analy- 
sis man  was  assigned  to  each  district.  At  present  about 
one  salesman  is  used  for  every  two  analysis  men  and 
the  salesmen's  records  show  that  they  have  great  ease 
in  marketing,  due  to  the  information  they  have  on  hand 
before  they  approach  a  prospect. 

The  information  turned  in  is  listed  and  handled  by 
the  same  methods  as  are  used  for  the  registration 
survey. 

As  a  result  of  this  market  analysis  the  chief  advan- 
tages that  have  been  gained  on  the  selling  end  have  been 
as  follows: 

First:  The  analysis  makes  possible  a  far  more 
intelligent  assignment  of  territory  to  salesmen,  as 
in  the  case  already  cited.  We  have  found  some  sales- 
men who  had  four  or  five  times  as  many  prospects 
as  they  could  handle,  others  with  too  few  to  keep 
them  busy.  The  analysis  has  resulted  in  far  more 
efficient  work  from  both  classes. 

Second:  Our  list  of  prospects  is  far  more  accu- 
rate and  alive.  We  know  quite  definitely  what  men 
are,  or  should  be,  in  the  market,  and  we  know  ex- 
actly who  in  each  territory  should  receive  literature 
on  any  particular  point. 

Third:  Learning  the  comparative  value  of  differ- 
ent trades  as  markets.  We  have  found  that  there 
are  some  trades  which,  from  the  nature  of  their 
business,  have  comparatively  little  use  for  the  par- 
ticular types  of  vehicles  which  we  produce.  We 
find  that  there  are  other  trades  for  which  our  prod- 


ucts are  particularly  useful.    In  several  cases  where 
we  found  that  we  were  making  no  progress  in  cer- 
tain trades  we  have  been  able,  by  a  study  of  that 
trade,  to  develop  special  types  which  have  not  been 
previously  used  and  which  have  been  of  great  value. 
Fourth:     Keeping  our  mailing  list  thoroughly  up 
to  date  and  thoroughly  alive.     Working  from  accu- 
rate knowledge,  we  can   carry  on   sales   promotion 
that  is  effective  without  being  overburdened. 
The  advantages  of  knowing  territories  in  which  dif- 
ferent makes  of  trucks  dominate  are  obvious  and  need 
rot  be  enlarged  upon.     The  advantages   of  being  able 
to  apportion  direct-by-mail  and  other  overhead  expenses 
on  the  basis  of  business  that  will  actually  be  done,  in- 
stead of  on  the  basis  of  rough  estimates,  is  also  obvious. 
Excessive  guesses  as  to  possible  sales  invariably  lead 
to  excessive  expenditures  for  handling  those  sales. 

Balance  of  Men  and  Prospects 

In  the  same  line  comes  the  advantage  of  having  our 
selling  organization  in  each  territory  properly  adjusted 
to  possible  sales  in  that  territory.  We  know  very  closely 
how  many  salesmen  can  profitably  be  employed,  how 
large  an  office  staff  will  be  required  to  support  them, 
how  much  should  be  spent  on  advertising,  on  mail  cam- 
paigns and  on  other  adjuncts.  This  information  makes 
it  possible  to  unify  and  balance  the  entire  organization. 

An  incidental  advantage,  but  one  of  considerable  im- 
portance when  it  was  considered  that  trade-ins  are  in- 
volved in  nearly  half  of  the  sales,  comes  from  knowing 
market  possibilities  of  second-hand  trucks.  Our  lists 
show  who  in  our  territory  are  using  each  of  the  competi- 
tive makes  of  trucks  and,  therefore,  give  us  a  very  defi- 
nite knowledge  which  enables  us  to  place  vehicles  of 
those  makes  with  a  minimum  sales  effort. 

One  of  the  greatest  advantages  that  has  come  to  us 
from  this  system  is  accurate  knowledge  of  our  strength 
compared  with  that  of  our  various  competitors  in  each 
trade  field.  In  the  fields  where  our  competitors  have 
succeeded  in  taking  the  lead  this  is  particularly  valuable. 
The  analysis  covers  situations  of  this  kind  and  shows 
us  when  it  is  desirable  to  take  vigorous  steps  to  meet 
a  particular  competition  and  how  to  properly  direct  our 
campaign. 

The  Neglected  Fields 

A  recent  example  of  this  occurred  in  a  city  which  had 
been  considered  a  highly  successful  territory.  The  full 
quota  alloted  to  that  city  was  being  absorbed  steadily 
and  without  effort,  and  it  had  been  very  difficult  to  make 
the  men  there  see  that  any  advantage  could  come  from 
a  market  analysis. 

But  when  the  analysis  was  completed  it  showed  that 
there  were  14  per  cent  of  the  trades  in  that  city  in  which 
our  products  would  have  been  useful,  but  to  which  we 
had  not  sold  a  single  unit.  It  showed,  also,  that  60  per 
cent  of  all  our  units  operating  in  that  city  were  in  a 
single  trade.  The  advantage  in  almost  every  other  line 
of  business  was  held  by  the  same  one  of  our  competi- 
tors. It  was  obvious  that  the  salesmen  had  found  a 
line  of  least  resistance  in  the  one  trade  where  they  were 
strongest  and  had  been  overplaying  that  part  of  the 
market.  Special  efforts  were  immediately  directed  to- 
ward other  trades,  with  the  result  that  during  last  sum- 
mer and  fall,  while  sales  of  all  our  competitors  were 
falling  off,  we  increased  our  sales  between  15  and  20 
per  cent  above  normal  and  reversed  our  position  in 
several   lines  of  business. 

The  Production  Advantage 

From  the  production  point  of  view  the  information 
received  from  accurate  market  analysis  is  equally  valu- 
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able.  About  the  most  expensive  of  evils  in  manufacture 
is  guesswork.  A  bad  guess  in  regard  to  the  amount  of 
product  that  will  be  needed,  whether  it  is  too  low  or  too 
high,  greatly  increases  all  the  cost  of  production.  If 
the  guess  is  too  high,  then  the  end  of  the  fiscal  year  will 
find  overstocked  inventories  and  seriously  unbalanced 
shop  operation.  If  the  guess  is  too  low,  there  will  be 
a  definite  loss  of  sales  and  a  very  considerable  expense 
involved  in  trying  to  scrape  up  materials  and  speed  pro- 
duction to  meet  the  unexpected  demands. 

Of  course,  a  perfect  production  schedule  is  impossible. 
Many  unexpected  factors  are  sure  to  come  in  to  alter 
any  schedule  laid  down  in  advance.  But  the  more  nearly 
we  can  come  to  the  actual  facts  the  smaller  the  evils 
will  be  and  the  greater  will  be  the  reduction  in  cost  and 
price  that  can  be  effected. 

Although  the  cost  of  these  evils  falls  on  the  produc- 
tion department,  the  evils  themselves  are  directly  due 
to  the  sales  force,  since  it  is  the  sales  manager  who  has 
to  lay  down  figures  for  the  production.  The  usual  method 
of  reaching  production  schedules  by  stewing  out  a  series 
of  guesses  from  all  parts  of  the  selling  field  does  not 
need  discussion.  The  thing  that  has  sui-prised  us  was 
to  find  out  how  great  the  errors  were  in  these  guesses. 

Cost  of  Undue  Optimism 

There  was  one  of  our  distribution  points,  for  example, 
which  estimated  that  it  would  sell  125  trucks  during 
1920.  From  the  first  it  fell  steadily  behind  its  expecta- 
tions, and  an  analysis  of  the  market  was  ordered.  This 
showed  that  in  the  city  the  company  was  selling  about 
10  per  cent  of  all  the  trucks  being  placed  and  that  up 
to  1920  it  had  sold  a  total  of  only  120  trucks.  Our  poten- 
tial market,  on  the  basis  of  the  analysis,  was  only  for 
from  60  to  65  trucks.  The  distributer  had,  in  effect,  by 
asking  us  to  produce  125  trucks,  demanded  that  we 
should  produce  a  surplusage  of  60  unsalable  trucks, 
costing  us,  roughly,  $200,000. 

Of  course,  such  serious  errors  are  not  frequent,  but 
the  error  in  estimates  is  almost  always  on  the  side  of 
overproduction.  There  are  also  errors  just  as  serious  in 
regard  to  the  type  of  truck  that  will  be  demanded,  and 
these  have  an  almost  equally  bad  effect  on  the  production 
situation.  Taking  these  factors  together  it  is  safe  to  say 
that  under  the  old  guesswork  system  the  variation  from 
the  actual  needs  ran  from  50  per  cent  to  as  high  as  100 
per  cent.  The  effect  on  the  finances  of  a  company  which 
produces  50  per  cent  more  goods  than  it  can  sell  would, 
of  course,  be  disastrous.  But  the  general  dislocation  of 
production  machinery  that  is  sure  to  result  when  these 
excesses  have  to  be  corrected  is  extremely  serious.  Un- 
der the  market  analysis  system  there  are,  of  course,  still 
errors  varying  from  10  per  cent  to  as  high  as  33  per 
cent — the  difference  is  from  40  per  cent  to  66  per  cent, 
an  average  increased  accuracy  of  about  50  per  cent. 

What  this  saving  amounts  to  in  cash  can  be  figured 
out  roughly,  and  it  runs  close  to  10  per  cent  of  the  act- 
ual cost  of  production.  Saving  on  inventories,  for  in- 
stance, runs  all  along  the  line  from  the  moment  the  out- 
side purchases  of  all  kinds  enter  the  plant.  It  is  a 
rough  general  rule  that  in  manufacturing  plants  the  total 
value  of  inventories  is  something  over  one-third  of  the 
annual  turn  over.  When  this  is  true  the  interest  tied  up 
in  these  inventories  amounts  to  2  per  cent  of  the  turn 
over.  On  this  basis  the  loss  on  the  one  item  of  interest 
paid  on  the  capital  tied  up  in  inventories,  is  equal  to 
about  one-fifth  of  the  total  profits.  The  reduction  of  in- 
ventories, of  course,  is  only  one  of  many  obvious  savings. 

These  are  the  advantages  that  have  come  from  the 
system  of  market  analysis  hased  on  registration  of 
trucks,   which   is  the   one  generally   used.     There   have 


been  certain  additional  advantages  from  the  more  inten- 
sive method  prescribed.  The  chief  of  these  is  in  more 
complete  listing  of  prospects  and  selling,  but  this  is  only 
one  of  several. 

The  detail  survey  plan,  for  one  thing,  has  brought  in 
a  great  deal  of  information  in  regard  to  prospects  for 
cars  as  well  as  for  trucks.  It  has  also  proven  a  splendid 
training  school  for  salesmen,  so  much  so  that  the  sales- 
manager  in  charge  of  this  territory  declares  that  as  a 
source  of  material  to  fill  selling  positions,  the  plan  has 
been  worth  everything  it  has  cost.  The  system  also  re- 
sults in  opening  new  territory  and  putting  trucks  into 
parts  of  the  country  where  they  had  never  been  used 
before.  The  analysis  men  keep  in  touch  with  all  work 
that  is  going  on,  such  as  road  and  sewer  construction, 
and  from  them  we  learn  the  prospects  and  have  our 
salesmen  at  work  even  before  the  contracts  are  awarded. 
Finally,  analysis  men  are  educating  farmers  and  business 
men  who  have  always  used  horses  or  competing  trucks. 
They  are  teaching  them  the  fundamentals  of  value  of 
transportation  engineering  which  is  nothing  more  or 
less  than  scientific  truck  selling. 

In  keeping  in  touch  with  the  situation  it  has  been 
found  desirable  to  use  a  map  showing  graphically  sales 
conditions  in  the  territory.  Installations  of  trucks  are 
posted  by  means  of  pins  which  are  colored  to  represent 
makes  of  our  leading  competitors.  Where  there  are  too 
many  trucks  in  a  given  territory  to  make  it  impossible 
to  put  in  a  pin  for  each  vehicle,  -a  tack  is  used,  on  the 
head  of  which  is  written  the  name  of  the  vehicles.  From 
this  map  the  sales  manager  can  see  at  a  glance  the 
various  kinds  of  trucks  in  the  different  parts  of  the  terri- 
tory. He  can  detect  any  change  in  conditions  from  day 
to  day  and  see  that  special  attention  is  directed  where  it 
is  needed. 

The  advantages  of  this  system  in  the  period  of  vigor- 
ous competition  and  sales  effort  upon  which  we  are  en- 
tering can  hardly  be  over-stated.  They  have  been  so 
great  that  the  extension  of  the  system  to  cover  the  entire 
country  is  inevitable.  The  cost  has  proven  very  small 
in  comparison  with  the  increased  sales,  increased  earn- 
ings and  decreased  cost,  both  for  selling  and  manu- 
facture.   

Less  Gasoline  from  Natural  Gas 

DR.  R.  P.  ANDERSON,  chief  chemist  of  the  United 
Natural  Gas  Co.,  who  spoke  some  time  ago  before 
the  Western  New  York  Section  of  the  American  Chem- 
ical Society  on  natural  gas  and  the  natural  gas-gasoline 
industry,  brought  to  light  the  interesting  fact  that  the 
probable  decrease  of  natural  gas-gasoline  during  the  next 
year  or  two  will  be  felt  in  the  gasoline  industry,  because 
natural  gas-gasoline  is  a  volatile  constituent  of  many  com- 
mercial gasoline  mixtures.  By  the  use  of  the  highly  vola- 
tile natural  gas-gasoline,  it  is  possible  to  make  use  of  the 
gasolines  of  low  volatility  in  even  cold  weather.  The 
failure  of  natural  gas  through  Ohio  and  Pennsylvania, 
which  are  the  two  leading  natural  gas  States,  is  naturally 
going  to  have  a  similar  effect  on  the  natural  gas-gasoline 
industry. 

Dr.  Anderson  also  pointed  out  the  increasing  use  of  the 
absorption  methods  of  manufacturing  natural  gas-gaso- 
line. This,  he  stated,  is  a  result  of  experiments  during 
the  war  on  the  high  absorption  qualities  of  charcoal.  This 
development  is  going  ahead  very  rapidly  and  plants  using 
it  are  running  at  50  to  75  per  cent  efficiency,  which  is 
higher  than  by  previous  methods.  It  is  also  found  possi- 
ble by  this  method  to  extract  the  gasoline  from  natural 
gases  which  are  very  lean  in  gasoline  and  from  which  it 
is  practically  impossible  to  get  results  with  the  compi-es- 
sion  method  which  was  previously  used. 
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Conditions  in  Bulgaria  Favorable  to  the 

Tractor 

In  this  interesting  article  the  writer  makes  very  clear  the  need  of  long 
term  credits  if  we  are  to  sell  our  products  in  the  war  worn  countries  of 
Europe.     Here  is  a  country  that  needs  tractors,  but  cannot  buy  them. 

A.  M.  Gheorghiew* 


BULGARIA  is  essentially  an  agricultural  country. 
Eighty-two  per  cent  of  her  population  are  peasants 
and  the  economic  life  of  this  country  depends  in 
the  first  place  on  its  crop.  In  spite  of  this  the  methods 
of  cultivating  land  are  relatively  primitive  and  the  use 
of  modern  machines  is  limited.  The  causes  of  this  un- 
favorable situation  are  of  different  kinds.  The  short 
period  since  the  liberation  of  the  country  from  the 
Turks  (1878),  whose  regime  always  paralyzed  any  de- 
velopment of  productive  forces;  the  division  of  the  land 
into  small  parcels,  resulting  in  the  insufficient  purchas- 
ing power  of  the  farmers  and  the  difficulties  in  using 
machines  in  a  profitable  way  on  such  limited  areas;  the 
lack  of  technicians  and  adequate  workshops. 

Change  in  the  Situation 

Nowadays  conditions  are  changing  in  many  respects. 
Owing  to  the  almost  uninterrupted  wars  since  1912  to 
1918,  the  country  is  economically  exhausted;  we  need  to 
increase  production  to  the  utmost  and,  conforming  to 
our  conditions,  firstly  by  speeding  up  our  agricultural 
activity,  in  order  to  cover  our  liabilities  and  to  >-ehabili- 
tate  our  finances.  On  the  other  hand,  during  the  war 
a  big  percentage  of  our  cattle  was  lost  and  must  be  re- 
placed in  some  way.  Our  farmers  already  understand, 
that  our  ground,  being  fertile,  requires  intensive  work- 
ing. Lastly,  the  lack  of  transport  facilities  outside  the 
railroads  handicaps  the  development  of  export,  especial- 
ly of  cereals.  All  these  requirements  could  be  satisfied 
by  introducing  on  a  larger  scale  up-to-date  and  proper 
agricultural  machines,  tractors  and  also  trucks. 

In  the  present  article  we  shall  consider  only  one  of 
the  most  important  machines  of  modern  agriculture  viz, 
the  motor-plough.  Bulgaria  is  now  just  entering  the 
phase  of  "industrializing"  her  agriculture,  a  situation 
which  has  been  experienced  by  more  advanced  countries 
many  years  ago.  As  we  have  already  mentioned,  there 
are  serious  hindrances  in  the  way  of  modernization  of 
agricultural  methods,  but  the  necessity  of  efficient  ma- 
chines is  so  evident  that  all  obstacles  will  be  overcome. 
It  is  also  of  importance  that  our  present  government 
created  by  the  "Agrarian  party"  is  paying  particular 
attention  to  the  strengthening  of  our  farming  activity. 

Trials  and  Their  Results 

The  first  serious  trials  with  motor  plows  were  made 
in  our  country  during  the  last  war,  especially  on  the 
Dobroudja,  called  the  "gold"  country  and  "granary"  of 
Bulgaria.  The  results  were  excellent.  Unfortunately, 
Dobroudja  with  its  vast  and  fertile  plains,  highly  suit- 
able for  motor  plowing,  no  longer  belongs  to  this  coun- 
try, as  a  result  of  the  peace  treaty.    However,  we  have 

•Mr  Gheortrhiew  is  connected  with  government  promotion  of 
automotive  equipment  in  Bulgaria. 


still  important  districts  where  motor  plows  could  be 
utilized  successfully.  The  principal  point  is  to  proceed 
systematically,  to  supply  the  farmers  with  the  best  types 
of  machines  for  this  country  and  to  show  them  how  to 
extract  the  largest  profit  from  them.  With  this  object 
in  view,  our  government  arranged  in  August  last,  in 
the  neighborhood  of  Sofia,  the  first  systematic  trial  of 
motor  plows. 

The  following  firms  were  represented  there:  Case, 
10/18  hp.,  plow  with  three  shares  and  15/27  hp.,  plow 
with  four  shares;  Fiat,  Romeo,  24  hp. ;  Moline;  Frick, 
25  hp.,  plow  with  three  shares  and  Traga,  40  hp.,  plow 
with  five  shares. 

In  these  trials  the  Case  tractor  gave  the  best  results, 
the  second  place  being  taken  by  a  Fiat.  The  opinion  of 
both  the  expert  commission  and  the  Director  of  the  Agri- 
cultural Bank,  who  was  president  of  the  commission  and 
with  whom  I  had  the  chance  to  have  an  interview,  could 
be  summarized  in  the  following  statement. 

1.  In  view  of  the  particular  working  conditions  in 
this  country,  tractors  of  medium  power  with  plows 
of  2-3  shares  are  the  most  suitable. 

2.  The  tractor  system  with  detachable  plow  is 
preferable  to  the  rigid  one. 

3.  Apart  from  plowing,  the  tractor  must  be  suit- 
able for  the  transport  of  goods,  driving  of  thresh- 
ing machines,  pumps,  etc. 

4.  The  consumption  of  fuel  must  be  reduced  to  the 
lowest  possible  (very  important),  taking  into  con- 
sideration the  extremely  high  prices  of  petrol,  etc. 
(chiefly  due  to  the  depreciation  of  our  money;  the 
price  of  a  litre  of  benzine  rose  from  0.35  Leva  in 
pre-war  time  to  the  fantastic  figure  of  14  Leva).  A 
more  expensive  machine  with  reduced  consumption 
will  be  in  general  preferred  to  a  cheaper  one,  which 
wastes  fuel. 

5.  The  carbureter  must  be  adapted  for  benzine, 
benzol  and  kerosene. 

6.  The  whole  machine  must  be  suitable  for  plow- 
ing in  a  rough  country. 

7.  Two  types  of  shares  to  each  motor  plow — one 
for  heavy  and  the  other  for  medium  and  light  ground 
— are  desirable. 

8.  In  view  of  the  lack  of  technicians,  the  con- 
struction, and  especially  the  operating  of  the  ma- 
chine, must  be  simplified  to  the  utmost. 

In  order  to  obtain  the  most  efficient  use  of  the  motor 
plow,  and  for  its  rapid  introduction,  it  will  be  also  ad- 
visable to  carry  out  the  following  suggestions: 

a.  Facilitate  repairs  in  well-organized  workshops, 
distributed  in  the  most  important  centers  of  agri- 
culture. 

b.  Provide  a  technical  control  by  means  of  travel- 
ing mechanics. 
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c.  Secure  fuel  and  lubricating  oils  of  good  quality 
at  reasonable  prices. 

d.  Propaganda    accompanied    by    demonstrations. 
The  best  way  for  meeting  the  above  mentioned  sug- 
gestions  will    be,    apart  from  the   co-operation    of   the 
government  institutions,  the  establishment  of  agencies 
of  important  manufacturers  in  Bulgaria. 

After  the  trial  in  the  past  year  the  general  opinion 
was  that  the  introduction  of  motor  plows  in  this  country 
would  give  the  best  results.  But  the  rate  of  exchange 
being  greatly  against  us  (the  nominal  value  of  the  dol- 
lar is  5.25  Leva  and  during  last  year  it  rose  on  the  aver- 
age to  80  Leva),  the  prices  of  the  machines  and  the  fuel 
were  too  high  and,  therefore,  motor  plowing  seemed  to 
be,  however,  not  profitable.  Thus,  the  purchase  of  motor 
plows  was  postponed.  But  as  the  exchange  remains  still 
in  the  same  state  and  the  need  of  the  machines  in  ques- 
tion for  our  farms  is  acute,  the  government  decided  to 
repeat  the  trial  in  May  this  year  and  then  to  start  mod- 
ernizing farming  in  our  country. 

The  conditions  in  the  judging  of  the  motor  plows  will 
be  almost  the  same  as  at  the  preceding  trial.  The 
strength  and  the  suitability  of  the  construction,  the  effi- 
ciency of  the  machine,  working  cost,  quality  and  quantity 
of  the  work,  repair  facilities  secured  by  the  firms,  will  be 
of  first  importance. 

The  depth  of  the  furrows  will  vary  from  8  to  24  cm. 
when  working  on  a  gradient  of  7  per  cent,  the  required 
depth  will  be  17  cm.  It  deserves  to  be  mentioned  that 
the  results  of  the  trial,  as  was  the  case  last  year,  depend, 
in  a  great  degree,  on  the  skill  of  the  mechanics.  It  seems 
that  the  next  trial  will  be  organized  on  a  larger  scale 
and  that  more  firms  will  compete. 

Suggestions  and  Conclusion 

As  we  have  already  stated,  all  the  difficulties  of  a 
technical  and  financial  nature  in  popularizing  and  ex- 
tending the  use  of  motor  plows  will  be  overcome  by 
the  necessity  of  increasing  production  by  improved 
farming  methods.  This  opinion  will  be  endorsed, 
especially  when  one  bears  in  mind  that  the  general 
state  of  education  in  Bulgaria  is  very  good.  There 
are  almost  no  illiterate  people  in  Bulgaria  so  that 
the  utility  of  the  machines  is  rapidly  understood  by  all 
the  classes  of  the  population.  But  manufacturers  and 
dealers  interested  in  this  line  could  considerably  facili- 
tate and  expedite  the  industrializing  of  Bulgarian  agri- 


culture both  to  the  profit  of  the  country  and  to  their 
own  advantage. 

Besides  the  technical  facilities  needed  for  that 
purpose,  it  would  be  of  great  importance  to  hasten 
this  process  also  from  the  financial  standpoint.  It  is 
true  that  as  a  consequence  of  the  war,  the  purchas- 
ing power  of  the  farmer  increased  considerably  in 
comparison  with  that  of  the  citizens. 

But,  on  the  other  hand,  the  depreciation  of  our 
money  hampers  the  sale  of  foreign  articles  in  the 
Bulgarian  market. 

The  credits  granted  to  our  farmers  by  manufac- 
turers of  agricultural  machines  had,  as  a  result,  the 
remarkable   increase  of  orders   for  such   machines 
during  the   last  years  before  the   outbreak  of  the 
war.      Such    credits    are    now    still    more    required 
(because    of    the    unfavorable    rate    of    exchange) 
in    order    to    enable    the    farmers    to    acquire    ma- 
chines.    On  the  other  hand,  the  Bulgarian  peasant 
and  citizen  were  known  in  the  Balkans  as  good  pay- 
ers, so  that  no  risk  would  be  faced,  when  allowing 
such  credits,  if  conducted  in  the  proper  way. 
Finally,  we  should  emphasize  that  the  Bulgarian  mar- 
ket could  play  a  much  more  important  role  in  the  near 
future  than  could  be  expected  of  it  in  proportion  to  its 
limited   area.      The   nearness    of   Bulgaria   to    Southern 
Russia — this  enormous  field  for  agriculture,  which,  in 
normal  times,  feeds  the  great  empire  and  in  addition  to 
that   exports    large   quantities   of   cereals — could   favor, 
firstly,  the  organization   of  the  supply  of  machines  to 
Russia  (when  she  will  open)  and,  secondly,  would  allow 
her  to  make  use  of  Bulgaria  as  a  big  trial  field  for  farm- 
ing machines  destined  for  Russian  markets.    Before  the 
war  (and  undoubtedly  some  time  later  again)  many  Bul- 
garian peasants  used  to  go  to  the  Southern  Russian  dis- 
tricts for  temporary  work  and  they  were  there  received 
always  in  the  best  manner  as  good  agriculturists.   Those 
people  are  also  capable  of  facilitating  the  introduction 
of  such  machines  in  Russia  as  proved  to  be  adequate  in 
the  Balkans.    And  it  is  doubtless  that,  when  Russia  re- 
covers, its  market  will  be  of  extreme  importance  for  the 
exporters  and  in  the  first  place  for  those  interested  in 
the  agricultural  machinery  and  implements. 

We  hope  that  the  facts  pointed  out  in  this  article  will 
serve  to  awaken  the  interest  of  the  makers  engaged  in 
the  manufacture  of  agricultural  machines  to  the  attrac- 
tive prospects  of  this  country. 


Trucks  Used  in  Warehouse  Industry 


THE  warehouse  and  transfer  industries  offer  a  lucrative 
field  for  the  sale  of  motor  trucks.  Distribution  & 
Warehousing,  the  business  paper  of  the  warehousing  in- 
terests, recently  compiled  information  for  incorporation 
into  its  1921  Warehouse  Directory  and  in  the  questionnaire 
which  was  circulated  there  was  included  an  inquiry  as  the 
use  of  motor  trucks  and  horses  in  the  distribution  of 
manufacturers'  products  and  in  the  transport  of  house- 
hold goods.  The  responses  indicated  that  the  horse  is 
being  retired  from  warehousing  and  that  the  motor  truck 
is  generally  favored. 

The  direct  inquiry  about  teaming  facilities  was  answered 
by  1064  warehouse  and  transfer  companies.  Every  one  of 
the  transfer  interests  operates  one  or  more  warehouses. 

This  tabulation  shows  an  average  of  nearly  six  trucks 
to  a  company.  The  inquiry  as  to  teaming  service  was  left 
unanswered  by  many  of  warehouse  companies  which  arc 
employing  the  commercial  vehicle,  but  the  tabulation  is 
definite  in  its  indication  of  the  field  that  is  there  for  the 
truck  manufacturer. 


The  replies  from  these  1064  companies  supplied  the 
following  statistics: 


Tons 
Capacity 
1 

1% 
2 

2% 
3 

3% -5 
Above  5 
Unclassified 
Total 


Number 

in  use 

952 

416 

1343 

484 

387 

716 

479 

1272 

6249 


Some  warehouses  are  operating  fleets  which  run  as  high 
as  fifty  or  sixty  trucks.  These  are  used  for  distributing 
shippers'  spot  stocks  held  in  the  storage  plants  or  goods 
which  have  arrived  in  carload  lots.  Some  of  this  distribu- 
tion is  carried  on  in  zones  which  extend  several  hundred 
miles  from  the  warehouse. 

In  the  6249  trucks  there  were  176  different  makes  repre- 
sented. 
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Why  Southern  Ports  Cannot  Compete 
for  Export  Shipments 

Financial  arrangements,  say  the  practical  men,  are  of  more  importance 
than  the  saving  of  freight  costs  by  using  the  shorter  and  more  direct  route. 
Experience  shows  that  rail  shipments  are  preferred  to  water  when  rails 
reach  the  destination. 


By  H.  H.  Dunir 


THE  fact  that  virtually  all  automobiles  manufactured 
in  the  United  States  and  sold  in  foreign  countries 
are  so  sold  to  be  paid  for  with  drafts  on  New  York, 
sent  with  the  bills  of  lading,  has  practically  eliminated  the 
gulf  ports  as  points  of  export  for  either  passenger  cars, 
trucks  or  tractors.  During  the  period  of  freight  con- 
gestion in  New  York,  a  few  months  ago,  a  number  of 
Wichita  trucks  were  shipped  through  New  Orleans  to 
India,  being  handled  down  the  Mississippi  on  barges,  and 
transshipped  here,  while  about  100  Dodge,  Ford  and 
Hudson  passenger  cars  were  sent  through  New  Orleans  to 
Latin-America,  but  as  soon  as  the  congestion  was  relieved 
at  New  York  these  shipments  stopped  and  no  further  ship- 
ments were  made. 

While  shipment  of  automobiles  and  trucks  from  the  fac- 
tories in  the  upper  Mississippi  Valley,  by  the  all-water 
route  to  New  Orleans,  and  thence  on  steamer,  especially  to 
Latin-America  and  the  Orient,  is  somewhat  cheaper  as 
regards  freight  costs  than  the  shipment  by  rail  to  New- 
York,  with  the  added  distance  from  that  port  to  the 
Panama  Canal,  lack  of  suitable  financial  arrangements  at 
Gulf  Coast  ports  more  than  offsets  this  freight  saving. 

The  majority  of  the  automobile  manufacturers  of  the 
United  States  maintain  export  departments  or  agencies  in 
New  York,  and  have  no  such  departments  on  the  Gulf 
Coast.  The  actual  technical  business  of  exporting,  ar- 
rangements for  packing  and  crating,  and  for  short-time 
payment  for  exported  cars  and  trucks,  are  thus  far  mo»e 
easily  carried  on  from  New  York,  and  until  such  depart- 
ments are  established  in  New  Orleans,  Mobile,  Galveston, 
Houston,  or  other  Gulf  Coast  ports,  there  is  little  prospect 
of  automobile  export  traffic  worth  mentioning  from  any  (  f 
these  ports. 

Recently  the  company  which  manufactures  the  Ranger 
car  in  Texas  shipped  a  number  of  its  cars  to  Mexico  City 
dealers.  Despite  the  fact  that  this  company  is  located  in 
Houston,  and  that  Houston  is  virtually  a  deep-sea  port,  the 
cars  in  this  consignment  were  shipped  by  train  to  the 
border  and  thence  over  the  National  Railways  of  Mexico 
to  Mexico  City  and  other  points  of  distribution  in  the 
southern  republic.  This  would  indicate  that,  in  addition 
to  lack  of  financial  and  other  shipping  conveniences  at  gulf 
coast  ports,  automobile  shipments  by  train  are  more  satis- 
factory than  by  steamship. 

These  are  the  opinions  of  the  shipping  men  and  steam- 
ship agents  of  New  Orleans,  as  voiced  by  A.  N.  Floyd, 
general  manager  of  the  New  Orleans  and  South  American 
Steamship  Co.,  one  of  the  principal  lines  operating  into 
the  ports  of  Latin-America,  ami  connecting  with   Pacific 
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Mail  and  other  steamers  on  the  western  side  of  the  Isthmus 
of  Panama. 

"We  have  tried,  and  other  steamship  companies  and 
agencies  in  Gulf  Coast  ports  have  tried,  to  lay  the  founda- 
tions for  an  automobile  export  business  from  these 
southern  ports,"  said  Floyd,  "but  so  far  we  have  been  un- 
able to  do  so.  We  sent  trained  men  into  the  automobile 
manufacturing  centers  through  the  upper  Mississippi  and 
Ohio  valleys  and  around  the  Great  Lakes,  but  we  found 
that  financial  and  shipping  arrangements  were  so  much 
better  through  New  York  that  we  could  not  compete  with 
the  north  Atlantic  port,  at  least  until  we  had  similar  ar- 
rangements as  to  export  departments  and  financing  in  the 
southern  ports. 

"All  automobiles  sent  by  sea  have  to  be  crated,  costing 
approximately  $100  for  each  car.  The  trucks  and  other 
cars  shipped  through  New  Orleans  during  the  period  of 
freight  congestion  in  New  York  some  months  ago  were 
sent  unpacked  to  New  Orleans,  crated  here,  and  then  placed 
on  board  the  ships. 

"While  the  rate  by  barge  line  down  the  Mississippi 
River,  from  St.  Louis  to  New  Orleans,  is  some  20  per  cent 
cheaper  than  the  rail  rate,  the  manufacturers  seem  to  find 
that  rail  shipments  to  New  York  are  more  satisfactory 
than  by  water  southward  to  these  ports.  Whatever  the 
cause  for  this,  there  is  little  prospect  of  increased  auto- 
mobile export  business  from  any  of  the  Gulf  of  Mexico 
ports  of  the  United  States  until  payment  can  be  made  by 
drafts  on  bills  of  lading  through  the  banks  of  these  ports, 
and  until  export  departments  of  the  various  automobile 
manufactories  are  established  here." 

The  automobile  dealers,  and  distributors,  some  of  whom 
have  tried,  in  a  limited  way,  to  export  a  few  cars  to  Latin- 
America,  hold  the  same  opinions  as  the  shipping  men,  but 
go  somewhat  further  in  their  discussion  of  reasons  for 
the  lack  of  such  exports. 

"There  is  no  use  in  attempting  to  export  cars  or  trucks 
from  the  gulf  ports,"  said  one  distributor,  "until  the  gulf 
ports  wake  up  to  this  great  industry  and  are  willing  to 
operate  'fifty-fifty'  with  the  would-be  exporter  of  auto- 
mobiles, the  way  the  banks  in  New  York  do.  If  we  handle 
cars  out  of  here  to  any  Latin-American  country,  instead 
of  getting  paid  with  New  Orleans,  or  Mobile,  or  Galveston 
drafts,  we  have  to  take  New  York  drafts  on  our  bills  of 
lading.  This  slows  up  the  deal  and  inconveniences  the 
New  Orleans  exporter. 

"Then,  too,  the  business  of  exporting  automobiles, 
trucks  or  tractors  to  Latin-America  is  precarious  because 
of  the  lack  of  facilities  for  making  collections  through  New 
Orleans  banks.  Most  of  the  dealers  and  distributors  of 
automobiles  in  Latin-America,  unless   thej    are   American 


970 


— 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


May  5,  1921 


or  British  firms,  want  all  the  time  they  can  get,  and  they 
figure  on  30,  60,  90,  or  180  days  from  date  as  exclusive  of 
the  time  required  for  the  automobile  shipment  to  travel 
from  the  point  of  shipment  to  them,  and  as  exclusive  of 
the  time  required  by  their  remittance  to  come  from  their 
city  to  New  Orleans.  In  cases  where  such  time  amounts 
to  15  to  30  days  each  way,  as  it  does  between  the  gulf 
ports  and  some  of  the  cities  on  the  west  coast  of  South 
Africa,  or  in  the  interior  of  Mexico  or  Central  America, 
this  is  a  serious  matter.  More  frequently  than  not,  the 
local  exporter  has  to  put  up  his  own  money  for  from  30 
to  60  days,  no  matter  how  good  the  Latin-American  firm 
may  be  or  how  promptly  it  may  remit. 

"If  we  had  branches  of  the  export  departments  of  some 
of  the  automobile  and  truck  manufacturers  here  in  New 
Orleans,  or  even  in  Galveston,  Houston,  Mobile,  or  some 
other  of  the  gulf  ports,  or  if  we  had  foreign  bank  con- 
nections here  which  would  handle  the  paper  of  these  Latin- 
American  buyers,  we  might  do  some  business,  but  as 
matters  stand,  I'm  off  the  auto  export  end  of  it  for  life." 

Still  another  dealer,  who  operates  in  New  Orleans  on 
larger  capital  than  most  dealers,  and  who  has  been  able  to 


swing  some  export  deals  through  the  use  of  his  own  money, 
talked  along  another  line  about  the  matter  of  exports  from 
the  gulf  ports.    Said  he: 

"I  doubt  if  the  shipment  of  passenger  cars  by  boat  to 
Latin-America  ever  will  be  as  successful  as  their  ship- 
ment by  rail.  Every  day  a  car  stays  on  the  water  damages 
it;  there  is  no  question  about  it,  and  I  have  had  to  knock 
many  a  hundred  dollars  off  the  price  of  cars  I  have  sold  in 
Latin-America  because  of  rust  and  other  damage  from  the 
salt  water  and  salt  air.  This  is  especially  true  when  ship- 
ments are  made  far  south  on  the  east  coast  of  South 
America,  or  when  they  are  made  to  almost  any  point  on 
the  west  coast  of  that  continent,  involving  trans-shipment 
at  Panama. 

"Experience  has  taught  me  that  is  is  impossible  to  so 
crate  or  pack  an  automobile,  whether  entire  or  'in  the  flat,' 
to  protect  it  from  the  effects  of  this  dampness,  and,  to  be 
perfectly  frank  with  you,  I  should  like  to  have  seen  those 
trucks  which  were  shipped  through  New  Orleans  to  India 
a  few  months  ago,  though,  naturally,  the  heavier  and 
coarser  metal  of  the  truck  or  the  tractor  suffers  less  from 
this  corroding  salt  air  than  does  the  finer  passenger  car." 


A  Removable  Track  for  Rubber  Tired  Road  Vehicles 


THE  present  development  of  army  combat  transpor- 
tation requires  cross-country  vehicles  which  are 
also  able  to  travel  on  good  roads  at  the  speed  of  con- 
ventional motor  trucks.  Previous  forms  of  caterpillar 
tracks  were  usually  developed  for  low-speed  agricul- 
tural purposes,  and  high  speeds  were  difficult  to  main- 
tain, due  to  the  wear  and  the  mechanical  losses  in  the 
track  itself.  Increased  efficiency  is  attributed  to  the 
fabric  track  illustrated.  Running  on  its  wheels,  the  car 
can  make  about  45  miles  per  hour.  With  the  tracks 
applied,  a  maximum  speed  of  37  miles  per  hour  on  good 
roads  has  been  attained,  which,  so  far  as  is  known,  is 
the  highest  speed  ever  developed  by  a  track-laying  type 
of  vehicle. 

Each  track  consists  of  two  rubberized  fabric  belts 
which  are  connected  together  by  steel  stampings  riveted 
to  the  belts,  the  ends  of  the  stampings  being  turned 
over  to  the  inside  so  as  to  form  a  guide  into  which  the 
tires  fit.  Any  clogging  material  which  may  lodge  on 
the  upper  side  of  the  track  is  forced  through  the  large 
opening  in  the  track,  which  is  a  feature  of  this  type 
of  construction. 


In  addition  to  the  regular  wheels  of  the  car,  there  are 
provided  four  extra  wheels,  two  on  each  side,  of  the 
same  size  as  the  regular  wheels  and  located  between 
the  front  and  rear  regular  wheels.  These  extra  wheels 
serve  as  carriers,  the  track  under  the  regular  wheels 
being  normally  off  the  ground.  Standard  regular  3V2-in. 
pneumatic  tires  are  used,  and  after  1300  miles  of  opera- 
tion, under  conditions  which  would  have  damaged  the 
tires  of  a  regular  Ford,  the  tires  and  fabric  track  showed 
no  wear.  There  was  a  nominal  amount  of  wear  on  the 
replaceable  steel  cross  links. 

For  steering,  a  pair  of  separate  brakes  is  provided 
which  permit  of  locking  the  driving  wheel  on  either  side. 
The  regular  gear  ratios  of  the  Ford  are  too  high  for 
this  vehicle  to  operate  satisfactorily  in  soft  ground,  deep 
mud,  wet  marsh,  etc.,  and  a  commercial  auxiliary  trans- 
mission, which  doubles  the  gear  reduction,  is  introduced 
in  the  drive  shaft  directly  in  front  of  the  rear  axle 
housing.  For  operation  on  improved  roads,  the  regular 
Ford  ratios  are  used.  For  cross-country  running,  the 
lower  set  of  ratios  is  used. 

In  the  accompanying  photograph  a  Ford  car  is  seen 
equipped  with  the  removable  tracks  to  adapt  it  for  use 
on  deep  snow,  "bottomless"  roads,  plowed  ground,  etc. 
The  track  was  developed  for  the  Tank,  Tractor  and 
Trailer  Division  of  the  Ordnance  Department  by  A.  M. 
Chase,  who  is  in  charge  of  its  Syracuse  engineering 
office. 


Belgian  Exports 

and  Imports  for  1920 

Country  of  Destination 

Belgian 

Exports 

Belgian 

Imports 

or  Origin 

Cars 

Chassis 

Cars 

Chassis 

Germany 

7 

20 

466 

62 

United  States 

4 

3 

1,380 

136 

France 

95 

62 

1,061 

586 

Great  Britain 

352 

256 

120 

38 

Italy 

2 

7 

235 

234 

Spain 

127 

Holland 

225 

66 

Portugal 

134 

Other  countries 

253 

191 

87 

"8 

Ford    Runabout    Equipped    with    the    Chase    Track 


Totals 


1,064 
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Tire  Pressures  as  Affecting  Car  Life 

Editor  Automotive  Industries: 

The  following  paragraphs  in  the  February  number  of 
The  Automobile  Engineer  attracted  my  attention: 

"Although  under-inflation  of  tires  is  in  direct  opposi- 
tion to  the  most  explicit  instructions  issued  by  the  tire 
manufacturers,  there  is  little  doubt  that  harmful  results 
are  confined  almost  entirely  to  the  tires  of  heavier  cars, 
and  the  tires  of  lighter  vehicles  do  not  evidence  the  rapid 
depreciation  threatened  by  tire  makers.  In  any  case,  it 
is  better  that  the  tires  should  be  damaged  rather  than  thaf 
the  chassis  and  components  should  suffer. 

"Apart  from  the  usefulness  of  the  flat  tire  on  demon- 
stration cars,  those  who  have  driven  cars  with  relatively 
under-inflated  tires  would  on  no  account  return  to  the  old 
practice  of  running  their  tires  at  catalogue  pressures.  The 
point  of  road  contact  being  the  place  where  the  shock 
commences,  it  is  evidently  the  correct  place  to  absorb  any 
but  the  largest  movements,  and  the  contact  spot  on  the 
tire,  with  its  minimum  inertia,  is  particularly  suitable 
for  this  purpose.  If  tires  as  now  produced  are  not  manu- 
factured to  resist  this  continued  flexing,  then  there  is  need 
of  further  development." 

This  is  a  subject  I  have  talked  about  a  great  deal  and 
which  I  believe  is  worthy  of  consideration. 

Of  course,  I  do  not  believe  in  carrying  tire  pressures 
ridiculously  low,  but  at  the  same  time  I  feel  that  the  tire 
pressures  at  present  recommended  by  the  tire  manufac- 
turers are  entirely  too  high.  They  may  save  on  tires 
somewhat,  but  I  believe  that  they  do  more  damage  to  the 
car,  and  decrease  the  riding  comfort  so  much  that  the 
extra  tire  mileage  to  be  gained  is  not  worth  while. 

On  experimental  cars,  when  we  want  to  abuse  them, 
we  pump  the  tires  up  real  hard,  and  when  we  want  to 
ride  with  comfort,  and  travel  for  pleasure,  we  deflate  them 
to  50  lb.  pressure  for  a  32  x  4  cord  tire. 

I  have  seen  owner's  cars  come  into  our  service  depart- 
ment that  have  been  pumped  up  so  hard  as  to  give  the 
impression  of  riding  on  solid  tires.  Give  a  man  a  set  of 
tires  inflated  to  the  tire  manufacturer's  recommendation, 
and  then  put  him  on  the  average  macadamized  or  paved 
road,  in  its  usual  run  down  condition,  and  he  is  pretty 
sure  to  find  himself  in  the  repair  shop  in  a  very  short 
time.  Russell  Begg, 

Jordan  Motor  Co. 


Suggestion  to  Bus  Builders 

Editor  Automotive  Industries  : 

Having  occasion  to  ride  in  various  motor  omnibuses  cf 
either  the  front-entrance  type  or  such  as  have  no  open 
rear  platform,  I  have  almost  invariably  been  conscious  of 
a  strong  odor  of  exhaust  gas,  particularly  in  the  after 
part  of  the  body.  Due  to  the  peculiarities  of  the  air 
currents  about  the  moving  vehicle,  such  gas  enters  the 
body  chiefly  at  the  back  and  somewhat  through  the  floor, 
the  sides  being  swept  by  fresh  air. 

Since  this  gas  is  lethal,  I  believe  it  should  be  obligatory 


on  those  who  outfit  buses  to  render  them  gasproof,  even 
to  the  extent  of  sealing  the  floors  and  backs  airtight; 
further,  the  chassis  builders  should  pipe  the  exhaust  to 
a  point  whence  it  will  not  be  swirled  along  in  the  wake 
of  the  machine. 

The  next  step,  of  course,  is  for  the  engine  and  carbureter 
makers  so  to  adapt  their  products  to  the  fuel  as  to  secure 
more  complete  combustion  with  less  noxious  residue;  but 
this  will  take  time  and  cannot  be  counted  on  as  an  imme- 
diate palliative  of  the  poisonous  conditions  in  buses. 

It  would  be  a  unique  achievement  if  bus  makers  and 
owners  both  could  take  gas-exclusion  measures  on  their 
own  initiative  before  statutes  and  local  ordinances  compel 
them  to;  certainly,  these  considerations  should  not  be 
overlooked. 

Keith  Rollin  Manville. 

Hempstead,  N.  Y. 


Swash-Plate    (Inclined    Disk)    and    Z- 
crank  Engines 

Editor  Automotive  Industries  : 

IT  seems  that  at  present  a  great  deal  of  labor  and  money 
are  being  spent  on  the  construction  of  engines,  in 
which  no  ordinary  crankshaft  is  used,  but  an  inclined 
disk,  fixed  to  a  shaft,  or  a  Z-crank  with  wobbling  mem- 
ber. 

This  type  of  engine  seems  especially  fitted  for  very 
high  speeds,  and  may  be  designed  to  give  very  attractive 
engines.  However,  there  is  a  hidden  difficulty,  and  one  so 
serious  that  these  engines  don't  seem  to  have  any  future. 
As  this  difficulty  may  well  escape  even  the  attention  of  a 
thorough  designer,  and  in  most  cases  will  only  appear 
during  tests  of  the  completed  engine,  and  as  writer  has 
himself  for  years  been  connected  with  the  manufacture  of 
such  an  engine,  he  thinks  it  useful  to  all  who  are  planning 
in  this  direction  to  call  attention  to  this  difficulty. 

To  prevent  the  member,  to  which  the  connecting  rods 
are  attached,  from  turning,  it  is  connected  to  the  engine 
frame  by  some  kind  of  universal  joint.  This  results  in  the 
necessity  for  this  member  to  perform  very  quick  oscilla- 
tions; as  the  frame  does  not  revolve,  and  the  axis  of  the 
wobbling  member  constantly  changes  its  direction,  it  may 
be  easily  seen  that  because  of  the  well-known  periodical 
speed  fluctuations  of  a  universal  joint,  the  wobbling  mem- 
ber itself  will  slightly  oscillate  around  its  own  axis.  For 
each  revolution  of  the  engine  the  wobbling  member  oscil- 
lates two  times  to  and  fro.  Though  the  oscillations  are 
very  small,  in  most  cases  only  a  few  tenths  of  an  inch,  the 
forces  which  come  into  play  are  excessively  high  on  account 
of  the  enormous  speeds,  and  rather  big  inertia. 

The  problem  of  the  construction  of  these  engines  is 
hidden  in  the  construction  of  a  universal  joint  which  will 
transmit  motion  absolutely  uniformly.  H.  C.  0. 


rrHIE  Geological  Survey  Branch  of  the  Canadian   De- 
JL     partment   of  Mines   reports   that  the   oil   fields 


of 


northern  Canada  comprise  300,000  square  miles. 
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Uses  and  Abuses  of  Organization 
and  Associations 

We  have  organized  ourselves  into  a  confusion  of  effort  that  is  likely  to 
retard  the  adjustment  of  our  own  knowledge.  Mr.  Tipper  commends  an 
organization  recently  established  for  purposes  of  research,  but  points  out 
the  excess  of  organizations  devoted  to  the  development  of  systems. 

By  Harry  Tipper 


IN  the  March  31  issue  of  Automotive  Industries  I 
wrote  an  article  entitled  "Standardization  Without 
Understanding  Is  Harmful,"  and  in  the  fore  part  of 
that  article  I  quoted  from  the  New  York  "Times"  con- 
cerning a  meeting  sponsored  by  Mr.  G.  K.  Parsons,  which 
was  apparently  called  for  the  purpose  of  standardizing 
methods  of  selecting  individuals. 

Since  that  time  Mr.  Parsons  has  brought  the  matter 
to  my  attention  and  explained  the  plan  of  the  committee. 
The  plan  as  it  has  been  started  is  different  from  the 
report  in  the  "Times,"  and  it  is  evident  that  the  account 
which  was  printed  failed  to  secure  the  right  attitude  as 
to  the  proposals. 

The  committee  was  called  for  the  purpose  of  con- 
sidering all  the  different  methods  for  selecting  men 
adopted  by  various  concerns  and  organizations,  and 
attempting  to  evaluate  these  methods  by  research 
and  experiment.  The  idea  of  the  committee  is  to 
find  out  what  elements  of  value  there  are  in  each  of 
the  methods  adopted  and  suggest  the  use  of  the 
things  which  have  been  found  of  fundamental  impor- 
tance and  the  elimination  of  those  things  which 
cannot  be  considered  in  that  light. 

This  purpose  is  a  worthy  one,  and  one  which  can 
be  of  benefit  in  connection  with  a  study  of  humanity 
in  industry.  Glaring  errors  in  our  present  methods 
may  be  determined  by  a  series  of  researches  along 
these  lines,  and  whatever  is  done  in  this  direction 
will  be  on  the  lines  of  progress. 

The  difficulties  which  face  such  a  committee  are  very 
great.  In  order  to  evaluate  there  must  be  a  basis  of 
appraisal,  ami  our  knowledge  of  human  qualities,  varia- 
tions and  necessities  is  very  meagre.  The  most  difficult 
part  of  a  work  of  this  kind  will  be  the  discovery  of  any 
basis  upon  which  the  valuation  can  be  determined,  and 
it  will  be  unfortunate  if  the  weight  of  organized  opinion 
approves  a  method  without  a  careful  determination  of 
the  basis  upon  which  that  method  is  valued.  However, 
the  object  of  the  committee  is  worthy;  and  it  is  interest- 
ing to  discover  an  organization  which  is  gathered  to- 
gether for  the  purpose  of  research  rather  than  stand- 
ardization. 

This  reference  to  organization  reminds  me  that  p 
concerning  three  new  organizations,  having  to  do  with 
iman  side  of  industry,  have  passed  across  my  desk 
this  week.  The  number  was  sufficiently  interesting  to 
induce  me  to  trace  previous  records  of  such  organiza- 
tions. At  least  thirty  have  been  formed  in  the  last  year, 
and  it  the  present  rate  of  progress  they  will  reach  over 
a  hundred  in  a  very  short  time. 


This  craze  for  organization  is  leading  to  such  a  multi- 
plicity in  the  organized  work  connected  with  co-opera- 
tion, management,  employment,  personnel,  industrial  re- 
lations, human  engineering,  so  called,  and  other  elements 
of  the  human  side  of  industry  that  the  present  confusion 
of  mind  is  likely  to  be  greatly  enlarged  by  these  en- 
deavors. 

We  have  considered  organized  effort  as  so  vital 
a  part  of  research  experiment  and  propaganda  that 
every  idea,  every  method  and  every  suggestion  must 
be  made  the  object  of  a  committee,  a  conference  or 
an  association  with  its  formal  organization  and  its 
formal  methods  of  examination  and  development. 
In  the  belief  that  organization  as  such  is  necessary 
to  progress,  we  have  organized  ourselves  into  a  con- 
fusion of  effort  that  is  likely  to  retard  the  adjust- 
ment of  our  own  knowledge.  In  reality  this  is  an- 
other visible  symptom  of  the  way  in  which  we  have 
depended  upon  system  and  systematized  work  to 
take  the  place  of  understanding  and  thorough 
definition. 

The  functions  of  these  organizations  interested  in 
the  human  developments  of  industry  are  very  much  alike, 
none  of  them  covering  the  field  basically,  and  most  of 
them  devoted  to  the  development  of  systems  and  methods 
rather  than  of  examination  and  research.  Committees, 
associations  and  conferences  are  excellent  organizations 
for  the  purpose  of  arriving  at  agreements  upon  known 
facts,  standardizing  known  practices  and  developing 
orderly  methods.  They  have  not  proved  themselves  of 
value  in  research  and  they  are  not  likely  to  be  of  much 
service  in  this  respect. 

It  is  not  in  the  number  of  authorities  who  may 
discuss  a  subject  that  new  principles  are  discovered, 
but  in  the  patient  research  of  some  man  who  is  will- 
ing to  devote  his  life  to  the  development. 

Discoveries  and  improvements  in  the  mechanical  arts 
have  not  been  due  to  the  efforts  of  committees  or  asso- 
ciations; they  have  been  the  result  of  individual  research 
in  each  case.  When  the  discoveries  have  been  made  and 
the  basic  elements  of  practice  established,  the  organized 
bodies  have  been  of  great  value  in  standardizing  and 
developing  the  operations  by  which  these  discoveries 
could  become  valuable  to  the  general  public.  There  is 
no  reason  to  suppose  that  the  methods  of  advancement 
will  be  any  different  in  our  progress  in  the  human  side 
of  industry.  In  fact,  our  ignorance  of  the  matter,  the 
meagre  amount  of  knowledge  we  possess  and  the  large 
amount  of  conjecture   in   our   method  make  it   unlikely 
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that  organized  bodies  can  be  of  any  great  value  in  the 
development  of  our  knowledge  upon  these  subjects. 

Very  few  men  in  industry,  even  among  those  who  are 
especially  interested  in  the  human  side,  have  studied 
deeply  the  fundaments  of  human  necessity,  progress  and 
reaction.  The  work  of  these  men  is  not  likely  to  be 
forwarded  by  the  actions  of  organized  groups  composed 
largely  of  men  who  are  versed  in  methods  of  examina- 
tion, but  have  not  studied  the  fundaments  upon  which 
those  methods  should  be  based. 

We  have  so  much  machinery  of  co-operative  organ- 
ization that  it  has  become  unwieldy  and  cumber- 
some.    The  objects  of  our  organized  effort  are  but 
poorly  denned,  and  in  many  organizations  few  of 
the  members  have  a  clear  idea  as  to  where  they  are 
going  or  what  they  are  attempting  to  do. 
Co-operative  organization  presupposes  a  co-operative 
object  and  method.    In  discussions  with  the  officers  and 
secretaries   of   many   organizations    it   is    impossible   to 
discover  any  well-defined  reason  for  their  existence  or 
any  well-defined  method  for  their  development. 

One  good  organization  with  a  clearly  defined  object 
in  front  of  it  and  with  a  definite  method  of  development 
would  be  worth  a  dozen  of  the  present  organizations  and 
of  more  value  to  business. 

In  the  meantime  it  is  well  to  remember  that  conclu- 
sions of  an  organization  as  to  the  validity  of  present 
methods   and   their   use  are   the   result   of   the   average 


intellect  in  such  an  organization,  and  cannot  be  in  ac- 
cordance with  the  best  practice  of  the  most  advanced 
students. 

The  man  of  sound  knowledge  and  wide  experience 
is  ahead  of  any  organization  in  the  development  of 
his  practice.  The  value  and  purpose  of  the  organi- 
zation is  limited  to  a  comparison  of  individual  meth- 
ods and  the  general  dissemination  of  those  methods, 
so  that  all  interested  men  may  be  able  to  avail 
themselves  of  the  studies.  So  long  as  they  are  lim- 
ited to  discussion  for  the  purpose  of  clearing  the 
individual  experience  and  practice,  they  have  great 
value  in  enabling  each  practitioner  to  enlarge  the 
horizon  of  his  practice.  So  long  as  they  are  content 
to  organize  the  known  factors  and  to  recommend 
methods  valued  upon  known  bases,  they  have  their 
place  in  the  industrial  necessity. 

Unfortunately,  on  the  human  side  of  industry,  methods 
have  been  standardized  without  a  proper  knowledge  of 
the  fundamental  bases,  practice  has  been  organized 
without  the  proper  examination  of  its  objects  and  pur- 
poses, and  the  present  actions  have  tended  to  solidify 
the  errors  in  the  endeavor  to  standardize  the  values. 

It  might  be  an  excellent  thing  for  us  in  our  co-opera- 
tive associations  in  industry  to  consider  the  advisability 
of  organizing  our  associations,  eliminating  those  which 
are  unnecessary  and  defining  those  which  are  of  value 
so  that  the  objects  and  purposes  are  clearly  understood. 


Good  Roads  Essay  Contest 


VARIOUS  Government  agencies  and  national  organi- 
zations are  announcing  to-day  the  new  Good  Roads 
and  Highway  Transport  national  essay  contest,  to  be 
open  to  all  pupils  of  high  school  grade.  The  national 
prize  is  a  four-year  scholarship  in  the  university  or  col- 
lege chosen  by  the  successful  contestant.  It  is  offered 
by  H.  S.  Firestone. 

The  contest  will  be  conducted  by  the  Highway  and 
Highway  Transport  Education  Committee,  Dr.  P.  P. 
Claxton,  United  States  Commissioner  of  Education,  chair- 
man, who  announced  to-day  rules  governing  the  contest. 

Essays  must  be  not  more  than  500  words  and  must  be 
written  on  the  subject,  "Good  Roads  and  Highway  Trans- 
port." All  essays  must  be  in  the  hands  of  local  com- 
mittees not  later  than  June  15. 

Local  and  state  prizes  are  to  be  announced  soon  but, 
according  to  the  committee,  essays  winning  first  honors 
in  local  and  state  contests  will  be  eligible  to  compete 
for  the  four  years'  university  scholarship  whether  local 
and  state  prizes  are  offered  or  not. 

Among  Government  agencies  and  national  organiza- 
tions co-operating  to  make  the  contest  successful  are  the 
Bureau  of  Public  Roads,  of  the  Department  of  Agricul- 
ture; the  Bureau  of  Education  of  the  Department  of  the 
Interior,  and  the  National  Automobile  Chamber  of  Com- 
merce; the  Firestone  Ship  by  Truck  Bureau;  the  Na- 
tional Grange;  women's  clubs,  chambers  of  commerce, 
and  automotive  associations  everywhere. 

The  contest  is  a  renewal  of  the  Ship  by  Truck-Good 
Roads  essay  contest  held  among  high  school  students 
last  year,  in  which  more  than  200,000  essays  were  sub- 
mitted. 

Miss  Katharine  F.  Butterfield,  pretty  16-year-old  high 
school  pupil  of  Weiser,  Idaho,  was  the  victor  in  this 
contest  and  is  enjoying  the  scholarship  at  a  famous 
Eastern  school.  As  a  result  of  her  conquest,  Miss  But- 
terfield will  receive  a  four  years'  college  education. 


Back  of  the  idea  of  the  essay  contest  is  the  wish  of 
the  Highway  Transport  Committee  and  co-operating  or- 
ganizations to  bring  to  the  attention  of  the  high  school 
pupils  of  the  country  the  urgent  need  for  immediate  im- 
provement in  the  national  highway  system. 


Training  Office  Employees 

THE  idea  of  training  office  employees  is  usually  con- 
nected with  the  idea  of  a  large  organization  em- 
ploying a  great  number  of  persons.  New  employees  in 
the  small  office,  however,  need  training  if  the  organiza- 
tion is  to  function  efficiently.  This  training  can  easily 
be  carried  on  without  elaborate  preparation  and  equip- 
ment. 

Three  fundamentals  are  suggested  by  W.  H.  Leffing- 
well,  president  of  the  Leffingwell-Ream  Co. 

1.  Teach  the  worker  the  purpose  of  the  business. 

2.  Teach  him  the  purpose   of  the  operation   upon 
which  you  have  started  him. 

3.  Teach  him  the  operation  itself. 

"These  steps,"  Leffingwell  says,  "are  necessary  in  all 
training,  and  every  one  of  them  can  be  undertaken  in 
even  the  smallest  office,  but  on  the  other  hand,  in  very 
few  offices  will  this  training  be  found." 


LANCIA,  the  Italian  manufacturer,  has  evolved  a  con- 
struction, recently  patented  in  England,  by  which 
the  width  of  V-type  engines  is  decreased.  In  a  twelve- 
cylinder  engine,  for  instance,  the  axes  of  the  two  sets  of 
cylinders  do  not  meet  at  the  center  of  the  crankshaft  but 
a  distance  below  the  crankshaft  about  equal  to  the  length 
of  the  connecting  rod.  The  axes  of  the  connecting  rods 
at  dead  centers  make  an  angle  of  20  degrees  and  the  cranks 
of  each  pair  of  cylinders  make  an  angle  of  40  degrees.  In 
this  way  it  is  hoped  to  obtain  a  fairly  good  balance. 
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Present  Action  Will  Influence 
Future 

THERE  has  been  an  almost  universal  increase  in 
the  efficiency  of  labor  during  recent  months. 
This  is  due  partly,  of  course,  to  the  scarcity  of  jobs. 
It  is,  however,  in  some  cases  due  to  a  more  careful 
study  of  production  problems,  with  a  resulting  weed- 
ing out  of  inefficients. 

Other  firms  have  taken  this  time  as  a  definite  op- 
portunity to  gain  the  active  co-operation  of  their  re- 
maining workers  and  thus  form  a  firm  foundation  for 
the  future  building  up  of  an  efficient  working  force. 
There  has  been  very  great  variation  in  the  attitude 
taken  toward  such  problems  by  the  various  manu- 
facturers. Speaking  of  efforts  in  connection  with 
employees  to  reduce  costs,  for  instance,  one  employer 
said  he  had  adopted  the  method  of  trying  to  have  the 
employees  feel  that  they  are  working  with  him  rather 
than  for  him.  In  reply  to  an  inquiry  along  similar 
lines  another  said:  "We  are  employing  efficiency 
engineers  to  suggest  efficiency  methods,"  while  still 


another  believes  the  important  thing  is  to  "use  great 
care  not  to  reduce  wages  and  salaries  as  fast  as  com- 
modities decline.  We  did  not  raise  them  as  fast  as 
prices  advanced." 

The  results  of  the  various  methods  of  handling  the 
labor  problem  during  recent  months  cannot  be  deter- 
mined until  sometime  in  the  future.  Much  importance 
unquestionably  attaches  to  the  present  approach  to 
and  administration  of  industrial  relations  matters. 


Conscious  and  Unconscious 
Education 

AN  interesting  statement  appears  in  a  bulletin  re- 
cently sent  out  by  the  Department  of  Domestic 
Distribution  of  the  Chamber  of  Commerce  of  the 
United  States.  The  statement  refers  to  the  results  of 
a  questionnaire  answered  by  two  thousand  business 
men  through  the  country.     It  reads  as  follows: 

"One-fifth  reported  that  they  had  done  away  with 
bonuses.  .  .  .  This  form  of  reward  was,  per- 
haps, very  largely  an  outgrowth  of  war  conditions, 
and  it  may  be  fair  to  guess  that  it  is  fast  disappear- 
ing with  return  to  more  settled  times." 

The  statement  indicates  what  is  probably  true,  that 
many  of  the  bonus  and  similar  plans  installed  dur- 
ing recent  years  were  given  not  on  a  sound  basis  of 
reward  for  service  or  through  any  fundamental  belief 
on  the  part  of  the  manufacturer  that  the  worker  was 
entitled  to  a  larger  share  in  the  profits  of  industry, 
but  merely  as  a  bribe.  Bribery  has  often  been  known 
to  effectively  obtain  temporary  ends,  but  it  is  never  of 
any  value  to  the  permanent  progress  of  industry  or 
society. 

When  wages  are  adjusted  on  this  basis  and  in  this 
spirit,  the  workman  is  almost  certain  to  accept  the 
adjustment  in  the  spirit  in  which  it  is  given.  Judg- 
ing on  the  basis  of  the  facts  presented,  he  comes  to 
believe  that  wages  are  the  result  of  economic  power 
rather  than  service  rendered,  consequently  he  at- 
tempts to  obtain  wages  on  the  former  basis  rather  than 
the  latter. 

In  discussing  the  matter  of  educating  the  worker, 
it  must  be  recognized  that  certain  factors  and  infor- 
mation go  before  the  worker  from  the  employer  which 
the  latter  is  perhaps  unconscious  of  having  given 
as  well  as  does  that  "education"  which  the  employer 
consciously  transmits  through  speeches  and  house 
organs. 


Speed  Not  Always  Efficiency 

THERE  was  a  note  in  a  recent  talk  made  by  J.  B. 
Bartholomew  before  the  Tractor  and  Thresher 
Group  of  the  National  Implement  and  Vehicle  Asso- 
ciation that  is  worthy  of  consideration  by  those  con- 
nected with  merchandising  efforts  for  automotive 
products.  Mr.  Bartholomew,  a  veteran  in  the  field  of 
farm  equipment  operations,  was  speaking  of  sales- 
men.   He  is  quoted  as  follows : 

"We  used  to  call  them  salesmen,  but  now  they  are 
travelers  and  some  I  call  Cook's  tourists." 

His  explanation  of  this  was  that  too  many  of  the 
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men  on  the  road  to-day  judge  their  efficiency  by  the 
number  of  calls  they  make,  or  the  number  of  towns 
they  visit.  Their  sole  ambition  appears  to  be  to  jump 
from  one  town  to  another. 

This  view  is  not  a  new  one  to  many  executives.  It 
has  probably  grown  out  of  the  call  for  more  efficiency 
from  salesmen.  There  was  a  time  when  salesmen 
were  entirely  too  leisurely  in  their  travel,  but  in  mak- 
ing the  change  it  is  a  frequent  complaint  that  many 
of  them  are  now  moving  about  the  country  so  fast 
that  they  really  do  not  have  an  opportunity  to  get 
acquainted  with  their  dealer  customers  and  to  learn 
what  the  dealer's  troubles  may  be  and  why  he  has 
troubles. 

During  the  period  of  order  taking,  many  abuses  of 
the  merchandising  systems  gained  a  foothold  and  it 
is  going  to  be  difficult  to  eradicate  some  of  them. 
Over  speed  and  too  little  attention  to  the  complete 
understanding  of  the  deal  was  one  of  these  evils.  The 
best  seal  on  a  business  deal  is  a  complete  understand- 
ing of  it  before  signing  on  the  dotted  line,  whether 
the  customer  be  a  consumer  or  a  dealer.  Especially 
is  this  true  in  Mr.  Bartholomew's  field.  His  consum- 
ers are  farmers.  They  buy  leisurely  and  the  deals 
that  lead  up  to  the  final  purchase  must  be  tempered 
with  this  knowledge.  Some  salesmen  get  so  busy  they 
do  not  have  time  for  an  understanding  of  business. 


The  Best  S.  A.  E.  Meeting 

THE  success  of  any  convention  depends  largely 
upon  the  support  and  co-operation  of  the  mem- 
bers of  the  organization  who  attend,  and  engineering 
meetings  are  no  exception  to  this  rule.  At  the  coming 
summer  meeting  of  the  Society  of  Automotive  Engi- 
neers there  will  be  ample  opportunity  for  recreation, 
but  the  prime  object  of  the  meeting  is  to  afford  oppor- 
tunity for  interchange  of  engineering  information, 
and  this  fact  should  not  be  lost  sight  of  by  those  who 
are  planning  to  attend. 

Members  of  the  Society  will  shortly  receive  advance 
copies  of  most  of  the  papers  to  be  presented,  and 
should  come  prepared  to  discuss  these  papers  fully, 
for  the  life  of  a  meeting  depends  largely  upon  the 
discussion,  and  the  value  of  the  paper  often  depends 
upon  the  discussion  it  creates.  The  Society  and  the 
author  have  discharged  the  bulk  of  their  responsi- 
bility when  the  paper  is  placed  in  the  hands  of  the 
membership.  Then  the  responsibility  of  the  member 
for  making  the  meeting  a  success  begins.  In  order 
that  the  interchange  of  information  be  carried  into 
effect  the  membership  must  respond  with  pertinent 
comment  or  criticism.  If  the  views  or  data  set  forth 
in  the  paper  are  incorrect  or  biased,  let  the  fact  be 
known.  If  they  are  incomplete  or  inconclusive,  and 
you  can  supply  from  your  own  experience  or  records 
particulars  which  should  be  added,  go  to  the  meeting 
prepared  to  contribute  for  the  general  good.  If  you 
agree  with  the  author,  say  so,  for  this  adds  weight  to 
information  given  and  assists  those  with  less  experi- 
ence to  arrive  at  safe  conclusions.  Finally,  if  you 
hesitate  to  speak  at  the  meeting,  or  if  you  cannot 
attend,  contribute  written  discussion. 

Authors  of  papers  and  members  of  the  staff  of  the 


Society  spend  many  hours  in  preparing  papers  and 
arranging  to  place  them  in  the  hands  of  members 
prior  to  the  meeting.  After  that  it's  largely  "up  to" 
the  membership,  if  they  purpose  to  make  the  forth- 
coming meeting  the  best  in  the  history  of  the  Society. 


Facts  and  Fences 

THROUGH  basing  every  action  in  connection  with 
employee  relationships  on  utter  truthfuness,  as 
to  facts,  and  fair  reasoning,  as  to  principles,  the  man- 
ufacturer can  go  far  toward  building  up  confidence 
among  his  workers  and  obtaining  the  good  results 
which  accrue  from  such  confidence. 

It  does  not  assist  in  the  ultimate  solution  of  the 
labor  problem  to  say  in  "boom"  periods  that  labor 
costs  are  a  very  large  part  of  manufacturing  costs 
and  that,  therefore,  the  price  of  the  product  must 
vary  directly  in  accordance  with  labor  costs;  and 
then  to  state  in  depression  periods  that  labor  cost  is 
a  very  small  part  of  total  costs  and  that  consequently 
a  reduction  in  wages  has  a  very  slight  effect  upon  the 
cost  of  the  product. 

Facts  are  not  altered  by  the  side  of  the  fence  upon 
which  the  speaker  happens  to  be.  The  question  is 
sometimes  even  given  a  different  shade  to  the  con- 
sumer and  to  the  workman  at  the  same  time.  Wages 
are  reduced,  and  the  consumer  is  told  that  wages  are 
a  small  part  of  production  costs  and  do  not  materially 
affect  the  price.  The  workman  is  told  that  wages 
must  be  cut  so  that  the  price  can  be  reduced  to  meet 
competition. 

Costs  in  one  typical  automobile  plant  are  divided 
roughly  something  like  this : 

Materials  54  per  cent. 

Labor,  14  per  cent. 

Sales,  7  per  cent. 

Other  expenses,  25  per  cent. 
This  would  indicate  that  wage  reductions  would  not 
constitute  anything  like  a  dominating  factor  in  the 
reduction  of  costs. 

In  any  case  the  essential  thing  is  to  base  actions 
upon  considerations  of  fundamental  justice -and  moral 
obligation  as  opposed  to  expediency. 


Credit  Standards 

A  NUMBER  of  manufacturers  have  been  scrutiniz- 
ing credits  with  more  than  usual  care  during 
recent  months.  Many  are  lowering  overhead  expenses 
partly  by  reducing  the  volume  of  their  credit  busi- 
ness. When  asked  about  the  methods  he  is  using  in 
accomplishing  this  reduction,  one  big  business  man 
said  recently: 

"We  are  more  lenient  on  credits  based  on  moral 
standards  than  those  based  on  financial  standards." 

Here  is  a  practical  recognition  of  the  fundamental 
necessity  for  a  moral  obligation  between  manufactur- 
ers. So  strong  is  the  interdependence  of  the  various 
units  of  modern  industry,  that  the  whole  structure 
rests  primarily  on  the  ability  of  these  units  to  co-oper- 
ate successfully.  Such  co-operation  can  be  brought 
about  only  through  a  widespread  recognition  of  the 
moral  obligation  in  industry. 
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Suggests  Imposition 
of  Fetleral  License 

Treasury  Head  Would  Retain  Ex- 
cise Fees  and  Add  Further 
Burden 

WASHINGTON,  May  1— Retention  of 
excise  taxes  and  establishment  of 
Federal  license  taxes  on  automobiles 
was  suggested  by  Secretary  of  the 
Treasury  Mellon  in  recommendations  for 
internal"  revenue  revision  which  were 
submitted  to  the  House  Ways  and  Means 
Committee  to-day.  The  application  of 
these  taxes  was  not  explained  in  detail 
in  the  letter  of  submittal,  but  the  Secre- 
tary announced  that  he  would  appear 
before  the  committee  to  supply  further 
information  regarding  the  Treasury  tax 
program. 

It  will  be  noted  that  Secretary  Mellon  s 
proposals  differ  widely  from  those  of 
his  predecessor.  Secretary  Houston  had 
suggested  additional  tax  levies  on  the 
automotive  industry  calculated  to  yield 
$290,000,000  over  and  above  the  present 
rate  of  return.  The  Houston  plan  in- 
tended to  double  excise  tax,  levy  a 
horse-power  tax  and  two  cents  per  gal- 
lon on  gasoline.  No  mention  was  made 
of  these  propositions  in  the  Mellon  letter 
to  Chairman  Fordney,  but  it  is  expected 
that  Treasury  experts  will  discuss  the 
suggestions  in  testifying  before  the 
committee  next  week.  Dr.  Adams, 
chairman  of  the  tax  advisory  board  of 
the  Treasury  under  Houston,  framed  the 
former  Secretary's  recommendations,  but 
did  not  include  them  in  the  latest  report 
General  Sales  Tax  Opposed 

Mellon  advised  Congress  that  the  only 
way  to  stop  these  additional  internal 
taxes  on  automobiles  and  stamp  assess- 
ments to  an  aggregate  of  between  $250,- 
000,000  and  $350,000,000,  would  be  to 
cut  Federal  expenditures.  The  Treas- 
ury believes  the  miscellaneous  specific 
sales  taxes  and  excise  taxes,  including 
transportation,  amusement,  tobacco  and 
capital-stock  taxes,  should  be  retained, 
but  fountain  drink  assessments  and  other 
minor  tax  should  be  abolished.  The 
Secretary  made  clear  that  he  could  not 
recommend  at  this  time  any  general 
tax,  particularly  if  it  were  de- 
signed to  supersede  the  highly  produc- 
tive special  sales  taxes  now  in 
on  many  relatively  non-essential  articles. 
In  proposing  repeal  of  the  excess 
profits  tax,  Mellon  urged  thai  loss  of 
revenue  should  be  overcome  by  modified 
taxes  on  corporate  profits  of  a  flat  ad- 
ditional income  tax  on  corporations  with 
repeal  of  existing  $2,000  exemption  ap- 
plicable to  corporations.  He  said  flat 
tax   on   corporate   income   at  the  rate   of 


TREASURY  HEAD  ASKS 
TAX  ON  HORSEPOWER 

WASHINGTON,  May  2— Secre- 
tary Mellon's  proposal  to  place  a 
Federal  license  on  automobiles  is 
a  much  discussed  topic.  Mellon 
said  he  understood  about  9,000,000 
automobiles  would  be  subject  to 
the  tax,  the  number  depending  upon 
whether  motor  trucks  were  taxed. 
He  believed  that  they  should  be 
subject  to  the  Federal  tax  which 
he  proposed. 

The  plan  now  being  considered 
involved  a  tax  of  about  50  cents 
per  horse  power  on  the  lower 
priced  and  lower  powered  cars, 
and  a  tax  which  might  reach  a 
maximum  of  $50  on  high  powered, 
expensive  cars.  Such  an  arrange- 
ment would  call  for  a  sliding  scale 
of  rates. 


5  per  cent  and  exemptions  removed 
would  yield  $400,000,000.  Furthermore, 
the  Treasury  recommended  readjust- 
ment of  the  income  tax  rates  to  a  maxi- 
mum combined  normal  tax  and  surtax 
of  40  per  cent  for  taxable  year  of  1921 
and  33  per  cent  thereafter.  Secretary 
Mellon  declared  in  favor  of  carrying  for- 
ward net  losses  of  one  year  as  a  deduc- 
tion from  the  income  of  succeeding 
years. 

The  question  of  tariff  levies  was  dis- 
cussed briefly  by  the  Secretary  in  con- 
nection with  proposals  for  imposing 
sufficient  new  or  additional  taxes  of 
wide  application,  "such  as  a  license  tax 
on  the  use  of  automobiles."  He  stated 
that  if  economies  in  Government  opera- 
tion were  impossible,  "it  might  be  feas- 
ible to  provide  perhaps  as  much  as  $100,- 
000,000  or  $150,000,000  of  the  necessary 
revenue  from  new  duties  on  staple 
articles  of  import,  and  the  balance  by 
taking  more  effective  steps  to  realize 
on  back  taxes,  surplus  war  supplies  and 
other  salvageable  assets  of  the  Govern- 
ment." 
Would  Stop  Tax  Exemptions 

The  Secretary  deems  it  advisable  for 
Congress  to  take  action  by  statute  or 
by  constitutional  amendment  to  prevent 
further    issues   of    lax-exempt    securities. 

With  the  National  Automobile  Cham- 
ber of  Commerce  demanding  that  the 
floating  debt  be  retired  without  delay, 
it  is  significant  to  note  that  the  Secre- 
tary of  the  Treasury  advised  Congress 
that  "if  the  country  can  not  look  to  anj 
plan  for  funding  the  floating  debt  to 
inline  the  burden  of  internal  taxes  dur- 
ing the  next  two  years.  Substantial 
cuts  in  current  expenditures  offer  the 
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Aluminum  Exemption 
Now  Up  to  Congress 

Final   Appeal   for   Tariff   Reduc- 
tion Is  Made  by  N.  A.  C.  C. 
Representative 

WASHINGTON,  April  30— Automobile 
manufacturers  made  their  final  appeal 
to  the  tariff  framers  to-day  for  a  re- 
duction of  the  present  rate  of  2  cents 
on  aluminum  and  crude  aluminum.  It 
was  pointed  out  that  manufacturers 
would  find  it  difficult  to  fall  in  line  with 
general  price  reductions,  if  higher  tariffs 
were  enacted,  because  of  the  increased 
cost  of  aluminum.  Statistics  were  sub- 
mitted by  George  F.  Bauer,  of  the  for- 
eign trade  committee  of  the  National 
Automobile  Chamber  of  Commerce, 
showing  that  the  cost  of  aluminum  in 
this  country  has  increased  in  about  the 
same  proportion  as  the  duty  has  ad- 
vanced. 

He  declared  that  in  1914  when  the 
tariff  was  fixed  at  2  cents,  aluminum  sold 
at  an  average  price  of  19  cents  per 
pound,  and  with  a  duty  of  7  cents,  under 
the  tariff  act  of  1913  the  average  cost 
of  aluminum  was  23  cents  per  pound, 
representing  a  difference  in  the  increased 
price  of  4  cents,  or  nearly  the  amount  of 
difference  between  the  duty  prevailing 
in  1914  and  1913  respectively. 

Bauer  stressed  the  fact  that  increases 
were  reflected  in  the  prices  of  automo- 
biles. He  submitted  several  illustrations 
showing  the  increased  use  of  aluminum 
in  the  medium  priced  and  high  priced 
cars  because  of  the  lightness  of  the 
metal.  The  committee  was  informed 
that  automobile  manufacturers  would  be 
forced  to  turn  to  substitutes  for  alumi- 
num and  thereby  put  them  at  a  dis- 
advantage with  foreign  competitors. 

Bauer  accompanied  Milton  Tibbitts  of 
the  Packard  company,  and  A.  B.  Whit- 
beck  of  the  Chandler  company  in  pre- 
senting their  views  to  numerous  Con- 
gressmen who  have  asked  for  informa- 
tion on  the  subject. 


DESIGN  AIRSHIP  SLIDE-RULE 

WASHINGTON,  April  30— The  design 
of  a  slide-rule  for  use  in  airship  navi- 
gation has  been  completed  by  the  Bureau 
of  Standards  and  a  report  made  to  the 
three  military  and  naval  bureaus  inter- 
ested in  this  problem.  Each  report  was 
accompanied  by  a  model  slide-rule.  The 
repent  contained,  in  additioivto  the  gen- 
eral description  of  the  rule  and  its  use, 
detailed  instructions  for  laying  off  of  all 
the  scales  and  some  thirty  illustrated 
problems  showing  how  to  use  the  instru- 
ment. It  is  understood  that  a  consider- 
able number  of  these  rules  are  being 
ordered  by  the  air  service. 
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Receiver  Is  Named 
for  Austin  Company 

Insufficient  Capital  for  Operation 

of  Big  War  Plant  Held 

Responsible 

(By  cable  to  Automotive  Industries  i 

LONDON,  May  2— The  appoint- 
ment of  a  receiver  for  the  Austin  Mo- 
tor Co.  was  not  unexpected  because  it 
has  been  in  financial  difficulties  for 
some  time.  The  company  has  been 
handicapped  since  the  war  with  too 
large  a  factory  for  the  capital  avail- 
able, and  it  was  unable  to  reach  the 
heavy  production  needed  to  carry  the 
burden.  Its  prospects  were  good  and 
steadily  improving  as  the  output  of 
tractors  and  cars  increased.  The  Co- 
lonial trade  also  promised  well. 

Before  the  war  the  stock  issued  con- 
sisted of  400,000  ordinary  shares  and 
250,000  7  per  cent  preference  shares 
of  $5  par  value.  This  was  increased  by 
an  issue  of  1,000,000  6  per  cent  prefer- 
ence shares  in  1919  and  1,500,000  10 
per  cent  preferred  shares  in  1920.  Or- 
dinary stockholders  last  year  received 
an  allotment  of  200,000  shares  -as  a 
dividend.  It  had  been  said  recently 
that  the  financial  status  of  the  com- 
pany was  assured  by  the  backing  of 
a  private  financier.  Prospects  im- 
proved on  that  statement,  although 
creditors  were  none  too  hopeful  of 
the  situation.  Quotations  for  ordi- 
nary stock  have  dropped  to  less  than 
$1  and  on  preference  stock  to  50  cents. 

An  official  legal  statement  report- 
ing the  negotiations  for  financing  the 
company  admits  the  difficulty  in  view 
of  the  continued  stringency  of  the 
money  market,  but  states  that  nego- 
tiations are  proceeding,  although  it 
was  considered  necessary  to  conserve 
the  interests  of  the  business  by  ap- 
pointing a  receiver  and  manager. 

Has  Many  Orders  on  Hand 

Orders  on  hand  are  sufficient  to 
keep  the  works  going  for  some  time. 
A  special  meeting  of  stockholders  will 
be  called  to  reconsider  readjustment 
and  finances. 

The  chief  problem  is  to  avert  action 
by  creditors,  any  one  of  whom  may 
sue  for  compulsory  liquidation  which 
leaves  the  onus  of  resistance  on  other 
creditors. 

The  rapid  fall  in  British  car  prices 
increases  the  difficulty  of  raising 
money  for  Austin.  The  outlook  de- 
pends rather  on  personal  confidence 
in  Herbert  Austin  than  on  the  eco- 
nomics of  the  situation  for  the  coal 
strike  is  having  an  adverse  effect  on 
the  demand  for  automobiles. 

Austin   recently   announced   that    it 
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had  organized  for  the  production  of  a 
light  10-hp.  car  on  the  lines  of  its 
20-hp.  model,  which  the  new  model 
would  supplement.  The  new  line  was 
promised  at  a  popular  price. 

Humbers  have  also  introduced  an 
improved  and  enlarged  edition  of  their 
10-hp.  chassis,  which  has  attained 
great  popularity  since  it  was  origi- 
nally put  forward  in  1913.  The  new- 
model  has  an  engine  of  3  mm.  larger 
bore  (68  x  120  mm.,  23  b.hp.  at  2000 
r.p.m.),  and  with  both  two  and  four- 
seated  bodies  is  a  production  falling 
but  little  short  of  the  highest  grade 
in  chassis,  bodywork  and  equipment. 
It  is,  in  fact,  put  forward  very  largely 
to  meet  a  pronounced  current  demand 
for  high-grade  small  cars. 


First  Mexican  Show 

Stirs  Wide  Interest 

(Special  to  Automotive  Industries) 

MEXICO  CITY,  May  2— The  first 
automobile  show  ever  held  in  Mexico 
City  opened  at  noon  Saturday  with  a 
large  attendance  and  every  indication 
of  being  remarkably  successful.  There 
is  keen  enthusiasm  among  the  exhibitors 
and  dealers  are  optimistic  over  sales 
prospects.  Even  those  dealers  who  con- 
tended it  would  be  impossible  to  stage 
a  successful  show  admit  they  are  greatly 
surprised  at  the  interest  displayed. 

Factory  representatives  from  the 
United  States  also  are  delighted  with  the 
success  of  the  exhibition,  and  declare  the 
show  would  be  a  credit  to  New  York  or 
Chicago.  There  are  numerous  attractive 
displays  together  with  a  considerable 
number  of  special  chassis  cars. 

Sales  closed  the  first  day  totaled  32 
passenger  cars  and  six  trucks. 

The  feature  of  the  opening  day  of 
the  show  was  a  brilliant  dinner  in  honor 
of  President  Obregon  which  was  attended 
by  all  high  Government  officials,  diplo- 
matic representatives  of  the  United 
States,  England  and  France,  presidents 
of  all  the  chambers  of  commerce  in 
Mexico  City  and  prominent  business 
men  and  financiers. 

Exhibits  65  in  Number 

Sixty-five  vehicles  are  displayed  at 
the  show,  which  is  held  in  the  New 
National  Theater.  This  includes  48  pas- 
senger cars.  11  trucks  and  six  tractors. 
The  exhibition  includes  three  Haynes, 
three  Moons,  three  Overlands  and  two 
each  of  the  following-  cars:  Auburn, 
Cadillac,  (handler,  Cleveland,  Dort, 
Franklin,  Kissel,  Lexington,  Lone  Star, 
Mercer,  National,  Pierce-. \ now,  Ranger, 
and  Studebaker. 

Single   car   displays  are   made   by   Ap- 
person,    Chalmers,     Bour    Davis,    Essex, 
Hudson,    Maxwell,    McFarlan,    Gardner, 
cedes,  Premier  and   Willys-Knight. 

There    are    two     Federal    trucks,    two 
Rangers,  two  Service,  one  <;.*.\1.  C,  one 
Gary,  one  I..   M.   ('..  one   United   S 
and  one  Wichita. 

The  tractors  shown  are  Ranger,  Titan, 
Oilpilll,    Case,    Hart    I'arr    and    La(    ' 


977 

Fiat  Workers  Agree 
to  Company's  Terms 

Factory   Down    Since  April    1    to 

Resume  Production — Berliet 

to  Liquidate 

(By  cable  to  Automotive  Industries) 

PARIS,  May  2— Eight  thousand  of 
the  12,000  employees  in  the  Fiat  fac- 
tory have  signed  an  agreement  to  re- 
turn to  work  under  the  owners'  condi- 
tions, and  it  is  probable  that  the  fac- 
tory, which  has  been  closed  since  April 
1,  will  resume  operations  in  the  near 
future.  The  lockout  was  declared  by 
the  management  over  the  question  of 
who  should  have  authority  to  dismiss 
workers.  The  men  asserted  this  au- 
thority should  be  vested  in  shop  com- 
mittees. The  workers  also  protested 
against  production  of  war  material  to 
be  used  against  Soviet  Russia.  The 
Fiat  company  contended  that  this  war 
material  was  for  South  America. 


The  Berliet  company  has  made  ap- 
plication to  the  courts  for  voluntary 
liquidation.  Attempts  to  escape  from 
its  financial  difficulties  by  abandon- 
ment of  Marius  Berliet's  founder 
shares  failed.  The  government  op- 
posed this  plan  because  Berliet  has 
not  yet  paid  its  war  profits  taxes. 


The  retail  price  of  gasoline  in 
France  is  expected  to  drop  20  cents  a 
gallon  this  week  when  the  Government 
will  abolish  the  import  monopoly  and 
liquidate  large  war  stocks  at  the  pres- 
ent market  prices,  getting  compensa- 
tion for  this  loss  by  a  tax  on  importa- 
tion. A  further  drop  is  expected  when 
the  new  law  goes  into  effect. 


The    Packard    Motor    Car    Co.    is 
abandoning    its    French   sales   service 

organization. 


To  Reorganize   Parts  Service 

NEW  YORK,  May  3— Officials  of 
the  Packard  Motors  Export  Corp.  here 
stated  to-day  that  they  had  learned 
only  yesterday  of  the  discontinuance 
of  the  Packard  service  station  at 
Paris.  This  station,  which  was  quite 
extensive,  has  been  under  the  supervi- 
sion of  the  factory  at  Detroit  and  did 
not  come  within  the  jurisdiction  of  the 
export  company.  It  was  closed,  ac- 
cording to  information  here,  pending 
a  possible  reorganization  by  which  it 
would  come  under  the  export  division, 
whose  general  offices  are  centered  here. 
The  French  market,  it  was  said,  would 
not  be  left  unprotected  long  but  it  was 
too  early  yet  to  announce  a  definite 
policy. 
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Goodrich  Sets  Pace 
in  Tire  Price  Cuts 

Reduction    of   20    Per    Cent   Re- 
stores   1913     Price    Level — 
All  Lines  Included 

AKRON,  April  30— With  the  B.  F. 
Goodrich  Co.  announcing  a  20  per  cent 
flat  decrease  in  prices  of  cord  and  fabric 
pneumatic  automobile  tires,  effective 
Monday,  May  2,  substantially  all  of 
Akron's  tire  companies  are  expected  to 
make  similar  announcements  within  the 
next  few  days. 

Admittedly  the  Goodrich  action  was 
entirely  unexpected  by  other  rubber 
companies  at  this  time,  and  came  as  a 
surprise  to  most  motorists  and  tire  deal- 
ers. Inquiry  at  the  Miller,  Goodyear 
and  Firestone  factories  reveals  the  fact 
that  the  Goodrich  cut  had  not  been  an- 
ticipated and  that  these  companies  had 
not  so  far  considered  any  similar  action. 
With  the  Goodrich  announcement,  how- 
ever, production  and  sales  departments 
of  all  these  companies  were  called  into 
conference  to  discuss  the  advisability  of 
following  suit. 

At  each  one  of  the  three  concerns  it 
was  stated  that  no  prediction  would  be 
ventured  as  to  what  action  may  be 
taken,  although  from  a  standpoint  of 
competition,  if  none  other,  it  is  regarded 
as  apparent  in  Akron  that  all  other  tire 
companies  will  be  compelled  to  drop 
prices  to  a  level  of  the  new  Goodrich 
price  sales. 

The  Goodrich  price  slash  is  admitted 
by  officials  to  be  a  frank  bid  for  addi- 
tional business.  Whether  or  not  the  cut 
is  justified  by  decreased  manufacturing 
costs  is  a  matter  of  considerable  debate. 
The  cut  is  not  regarded  as  justified,  in 
view  of  the  raw  materials  situation,  al- 
though the  price  of  raw  materials  has 
dropped  substantially  100  per  cent  from 
peak.  Small  tire  concerns  may  benefit 
by  this,  but  such  concerns  as  Goodrich, 
Goodyear  and  Firestone  are  known  to 
have  on  hand  large  supplies  of  raw  ma- 
terials, purchased  at  peak  prices  last 
year,  while  Goodyear,  and  possibly  the 
others,  are  obligated  to  pay  the  peak 
prices  for  supplies  contracted  for  at 
that  time,  and  yet  to  be  delivered. 

Price  Back  to  Pre- War  Basis 

The  Goodrich  price  reduction  carries 
tire  prices  back  to  their  pre-war  level, 
and  virtually  restores  prices  existing  in 
1913.  Tire  prices  dropped  in  1913,  but 
in  1914,  due  to  the  war,  were  slightly 
increased.  From  that  time  until  last 
year  they  increased  on  an  average  of  37 
per  cent.  Prices  were  cut  within  the 
last  six  months  by  practically  all  com- 
panies, the  cut  averaging  about  15  per 
cent.  Thus  with  the  latest  20  per  cent 
reduction,  the  prices  of  Goodirch  tires, 
at  least,  go  back  to  the  1913  level. 

This  is  considered  significant  for  the 
motorist,  as  the  1914  tire  gave  an  aver- 
age service  of  4000  miles,  while  the  tire 
of    to-day    has    greater    durability    and 
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gives  a  fair  average  of  8000  miles.  A 
tire  costing  $50  in  1914,  and  giving  4000 
miles  service,  made  the  tire  cost  per  mile 
of  motor  travel  one  and  one-quarter 
cents.  The  1920  price  of  the  same  tire 
was  about  $70,  but  the  tire  gave  at  least 
twice  the  mileage,  reducing  the  tire  cost 
per  mile  to  seven-eighths  of  one  cent, 
despite  the  fact  the  tire  cost  $30  more. 
But  with  the  present  20  per  cent  drop, 
in  addition  to  the  cut  made  a  few  months 
ago,  the  1921  tire,  giving  an  average  of 
8000  miles  service,  costs  no  more  than 
the  1914  tire,  which  gave  only  half  the 
mileage.  This  then  reduces  the  cost  per 
mile,  per  tire,  to  five-eighths  of  a  cent. 
The  comparison  of  mileage  costs  is 
(Continued  on  page  984) 


Jordan  Prices  Down 

$400  on  All  Models 

CLEVELAND,  May  2— Effective  to- 
day, prices  on  Jordan  cars  are  reduced 
$400.  The  new  schedule  of  prices  fol- 
lows : 

New      Former 
Price         Price 

5   passenger   touring $2250         $2650 

Roadster    2250  2650 

7    passenger   touring 2475  2875 

4  passenger  closed  brougham.     3300  3700 

5  passenger   sedan 3300  3700 

Speaking  of  the  reductions,  President 
E.  S.  Jordan  said: 

"The  automobile  business  is  coming 
back.  We  are  very  fortunate  in  that 
we  have  liquidated  all  our  inventory  and 
we  are  buying  and  producing  on  a  quan- 
tity basis. 

"Our  production  has  now  reached  100 
per  cent  and  the  new  price  will  justify 
itself  by  doubling  our  production,  there- 
by greatly  reducing  our  overhead.  We 
find  that  the  purveyors  of  materials  are 
willing  to  grant  price  concessions  when 
a  firm  order  for  material  is  offered  to 
them.  The  Jordan  company  always  had 
been  in  a  strong  financial  condition.  In 
spite  of  slow  production  during  the  win- 
ter all  obligations  were  met  in  a  satis- 
factory manner." 

W.  D.  Riley,  sales  manager,  said  sales- 
men and  distributers  would  be  instructed 
to  emphasize  that  Jordan  has  made  a 
bonafide  revision  of  prices  downward. 
"Since  September,  1920,"  he  said,  "it 
cannot  be  shown  that  this  company 
raised  prices  after  announcing  cuts." 


VICTOR  DEFERS  PRICE  ACTION 

SPRINGFIELD,  OHIO,  May  2— Di- 
rectors of  the  Victor  Rubber  Co.  made 
an  inspection  of  the  plant  here  and  were 
advised  by  President  H.  S.  Berlin  that 
prospects  are  encouraging  for  a  busy 
season.  The  daily  production  is  500 
tires,  which  is  the  normal  output  of  the 
works.  General  conditions  are  excellent, 
according  to  Treasurer  H.  H.  Durr. 
There  is  a  good  demand  for  cord  tires, 
it  was  stated.  All  of  the  present  poli- 
cies of  the  company  were  confirmed  by 
the  directors  at  their  conference  Friday 
at  Hotel  Shawnee  following  the  plant 
inspection.  *  So  far  no  reduction  in  the 
price  of  tires  has  been  announced.  Ber- 
lin said  that  some  announcement  would 
probably  be  made  soon. 
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Marmoii  Cuts  Price 
to  New  Cost  Basis 

Reductions  Range  from  $1,015  to 

$1,400 — Look  for  Business 

Stimulation 


NEW  YORK,  May  2— Reducing  the 
price  of  the  Marmon  34,  seven-passen- 
ger, four-passenger,  and  club  roadster 
cars  from  $5,000  to  $3,985,  effective  to- 
day, is  the  most  important  action  in  the 
price  field  that  has  taken  place  since 
the  reductions  last  fall.  The  Marmon 
reduction  of  over  $1,000  makes  the  new 
price  of  $3,985  one  based  on  the  lower 
production  cost  of  the  next  eighteen 
months,  and  is  a  complete  reduction 
rather  than  a  series  of  minor  ones,  and 
as  such  should  have  a  stabilizing  in- 
fluence. Reductions  on  the  other  body 
models  are: 

Model  Former  Price   New  Price 

4  and   7   passenger $5000  $3985 

Speedster    5300  4185 

Coupe    6150  4875 

Sedan    6600  5275 

Limousine     6800  5400 

Town   car   6800  540O 

Commenting  on  the  reduction,  Vice- 
President  Moskovics  said: 

"We  believe  that  the  spirit  of  our  re- 
duction is  in  keeping  with  the  demands 
of  the  American  public  and  in  accord 
with  the  spirit  of  the  times.  We  do  not 
believe  that  any  company  can  sit  tight 
on  its  inventories  purchased  during  the 
period  of  high  prices  and  assist  in  start- 
ing the  prosperity  in  this  country. 

"A  stand-pat  price  policy  is  not  in 
accord  with  the  recent  announcement  of 
a  14  per  cent  reduction  in  steel. 

"Material  can  now  be  purchased  for 
less  than  was  the  case  a  year  ago. 
Present  inventories  are  worth  only  their 
reproduction  value.  So  we  have  dis- 
regarded prices  paid  for  present  inven- 
tories and  figured  instead  what  materials 
and  labor  can  be  purchased  for  now  or 
in  the  immediate  future.  We  believe  the 
public  is  entitled  to  purchase  its  needs 
at  present  day  valuations  and  my  com- 
pany is  willing  to  sell  its  motor  cars 
regardless  of  the  necessary  sacrifices. 

Increased  Buying  Expected 

"Not  only  this,  but  Marmon  believes 
that  this  radical  price  reduction  will 
broaden  its  market  four  fold  and  enable 
it  to  utilize  the  tremendously  increased 
manufacturing  facilities  of  its  Indian- 
apolis plant." 

Marmon  has  made  no  changes  in  dis- 
counts to  distributers,  sub-dealers  or 
direct  dealers  under  the  new  prices. 
One  reason  back  of  the  heavy  reduction 
is  that  of  not  making  any  provision  for 
long  trades  and  thereby  encouraging  the 
over-appraising  evil  at  a  time  when  the 
used  car  market  is  heavily  overstocked 
throughout  the  country.  From  many 
parts  of  the  country  have  come  reports 
of  too  high  appraisal  on  cars  which  has 
brought  severe  criticism  from  many  dis- 
tributers handling  various  lines,  and  a 
decisive  price  reduction  should  stabilize 
rather  than  disturb  used  car  values. 
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Receiver  Is  Named 
for  Hartford  Parts 

Friendly  Action  Is  Undertaken  to 

Permit  Company  to  Continue 

Operations 

HARTFORD,  CONN.,  April  30— Judge 
Edwin  S.  Thomas  in  the  United  States 
District  Court  has  granted  the  applica- 
tion for  the  appointment  of  a  friendly 
receivership  for  the  Hartford  Automo- 
tive Parts  Co.  so  that  the  assets  of  the 
company  may  be  preserved  from  un- 
friendly creditors  and  the  company  be 
permitted  to  secure  its  finances.  R.  E. 
Carpenter,  president  of  the  company, 
and  Cyrus  C.  Chamberlin  of  Southing- 
ton,  are  named  as  temporary  co-receiv- 
ers. It  is  anticipated  that  application 
will  be  made  shortly  to  have  the  re- 
ceivers permanent. 

The  company  has  a  factory  in  Hart- 
ford and  another  in  Kalamazoo,  and  has 
a  large  amount  of  stock  on  hand  and 
many  orders.  In  the  opinion  of  Peter 
A.  Frasse  &  Co.,  who  maintain  a  dis- 
tributing office  in  Hartford,  the  Hartford 
Automotive  Parts  Co.  could  reestablish 
itself  financially  if  permitted  to  com- 
plete its  orders.  The  Frasse  company 
through  its  attorney  made  the  applica- 
tion for  the  receivership. 

The  receivers  have  been  ordered  to 
file  their  bonds  of  $100,000  and  they  are 
permitted  to  conduct  the  business  as 
long  as  it  can  be  conducted  at  a  profit. 
R.  E.  Carpenter  was  recently  made 
president  of  the  company,  which  has 
been  one  of  the  leading  manufacturing 
enterprises  of  the  city.  The  company 
some  time  ago  removed  to  the  former 
Billings  &  Spencer  plant. 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 

The  company  begins  operations  under 
favorable  financial  conditions,  being  free 
from  debt  and  having  from  $75,000  to 
$100,000  worth  of  raw  material  on  hand, 
paid  for,  besides  some  finished  goods. 
Practically  all  of  the  200  stockholders 
held  shares  in  the  defunct  company  and 
pooled  their  issues  to  purchase  the  prop- 
erty for  $65,000  in  cash  at  receiver's  sale. 
The  old  Burlock  company  was  a  $250,000 
corporation  and  its  liabilities  at  the  time 
of  bankruptcy  a  month  ago  were  $164,- 
507.65. 
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URGES  AIRCRAFT  FOR  NAVY 

WASHINGTON,  April  30— Establish- 
ment of  a  bureau  of  aeronautics  in  the 
Navy  Department  has  been  recommended 
to  the  Senate  in  the  report  of  the 
Senate  Naval  Affairs  Committee.  The 
Keyes  bill  which  the  committee  favored 
provides  for  a  central  authority  with  the 
bureau  independent  of  the  other  aviation 
groups  of  the  Government.  Passage  of 
the  bill  is  expected  at  the  special  session, 
for  nation-wide  interest  has  been  aroused 
by  demonstrations  of  the  efficiency  of 
aircraft  as  naval  auxiliaries  for  offense 
and  defense. 


MARATHON  TAKES  OVER  BURLOCK 

WAUSAU,  WIS.,  April  30—  The 
Marathon  Rubber  Products  Co.  of  Wau- 
sau,  Wis.,  a  new  $300,000  corporation, 
which  takes  over  the  plant  and  business 
of  the  defunct  Burlock  Rubber  Co.  of 
Wausau,  has  resumed  the  operation  of 
the  plant.  The  officers  of  the  new  com- 
pany are:  President,  J.  H.  Elliott;  vice- 
president,  F.  G.  Schneider;  secretary, 
Roy  E.  Chellis;  treasurer,  Harold  E. 
Damon.  E.  B.  Helwitz,  an  expert  in 
rubber  manufacture,  has  been  appointed 
general  works  manager. 


Small  Stockholders 

to  Advance  $200,000 

INDIANAPOLIS,  April  29— Steps  are 
to  be  taken  immediately  to  rehabilitate 
financially  the  William  Small  Co.  of  this 
city,  automobile  manufacturers.  At  a 
recent  meeting  here  of  the  stockholders 
it  was  decided  to  refinance  the  company 
immediately.  The  stockholders,  after 
looking  over  the  plant  and  seeing  what 
has  been  done,  agreed  to  subscribe  the 
additional  money  on  one,  two,  three 
and  four-year  notes,  non-interest  bearing 
to  the  extent  of  $200,000.  According  to 
William  P.  Small,  founder  of  the  com- 
pany, this  amount  will  enable  the  com- 
pany to  discharge  the  receiver  through 
payment  in  full  of  the  creditors  and  will 
put  the  plant  back  on  its  feet. 

The  stockholders,  through  the  direc- 
tors, declared,  following  the  meeting, 
that  the  company  was  solvent  and  all  it 
needed  was  some  emergency  money.  Pro- 
duction has  never  been  stopped  and  will 
be  increased  as  the  sales  department  is 
developed.  The  new  directors  elected  at 
the  meeting  are  William  P.  Small,  Walter 
G.  Todd,  John  Rau,  Elmer  E.  Stout,  J.  F. 

C.  Martin,  E.  L.  Jacoby,  T.  A.  Lavelle, 

D.  L.  Fryer,  Carl  Rost.  W.  A.  Moore  and 
D.  H.  Lockwood.  Small,  Todd  and  Mar- 
tin were  re-elected.  The  number  of  di- 
rectors was  increased  from  five  to 
eleven. 


Miniger  to  Continue 

As  Auto-Lite  President 

TOLEDO,   April   30— The   election   of 

C.  O.  Miniger  as  president  of  the  United 
States  Light  &  Heat  Corp.  has  given  rise 
to  the  belief  that  he  had  resigned  as 
president  of  the  Electric  Auto-Lite  Corp. 
On  the  contrary,  Miniger  retains  his 
position  at  the  head  of  the  Auto-Lite,  and 

D.  H.  Kelly,  who  has  accepted  the  vice- 
presidency  of  the  United  States  Light  & 
Heat  Corp.,  will  take  active  charge  of 
that  plant  at  Niagara  Falls.  Kelly 
formerly  was  with  Miniger  at  the 
Toledo  plant. 


TO  BUILD  NEW  SNOW  PLOW 

MILWAUKEE,  April  30— The  Mil- 
waukee Snow  Conveying  Co.  has  been 
incorporated  with  a  capital  stock  of 
$25,000  to  develop  an  invention  of  A.  F. 
Krueger.  This  consists  of  a  high  speed 
rotary  snow  plow  mounted  on  motor 
truck  chassis.  It  plows  a  swath  10% 
ft.  wide,  throwing  the  snow  from  20  to 
35  ft.  to  one  side. 


Ruggles  Organizes 
New  Truck  Company 

Will  Start  Manufacture  with  Two 

Models  in  Saginaw — Has 

$2,000,000  Capital 

SAGINAW,  MICH.,  April  28— Fol- 
lowing the  completion  of  the  organiza- 
tion and  the  election  of  officers,  an- 
nouncement was  made  here  to-day  of  the 
formation  of  the  new  Ruggles  Motor 
Truck  Co.,  with  a  capitalization  of  $2,- 
000,000,  to  manufacture  a  light  truck 
and  two-ton  truck,  which  will  be  follow- 
ed ultimately  by  a  complete  line.  Frank 
W.  Ruggles,  former  president  and  gen- 
eral manager  of  the  Republic  Motor 
Truck  Co.,  is  president  of  the  new  com- 
pany. 

Ruggles  is  recognized  as  a  leader  in 
the  motor  truck  industry.  Under  his 
guidance  the  Republic  company  of  Alma, 
Mich.,  grew  to  be  the  largest  motor 
truck  manufacturer  in  the  world.  The 
new  company  has  ample  financial  back- 
ing, and,  with  Ruggles'  truck  manufac- 
turing knowledge  and  experience,  the 
new  Saginaw  enterprise  looms  as  a  new 
giant  in  the  truck  field.  Production  on 
the  models  will  start  immediately  and 
the  first  truck  models  it  is  expected  will 
be  ready  for  showing  in  July. 

The  officers  and  directors  elected  are 
as  follows:  Frank  W.  Ruggles,  presi- 
dent; W.  J.  Wickes,  vice-president;  Ezra 
L.  Smith,  secretary;  Walter  C.  Hill, 
treasurer;  Charles  T.  Kerry,  assistant 
treasurer;  John  F.  O'Keefe,  counsel.  The 
directors  are  Ruggles,  Wickes,  Smith, 
Hill,  Kerry,  O'Keefe,  Benton  Han- 
chett,  Julius  B.  Kirby,  H.  T.  Robinson, 
Otto  L.  Dittmar,  John  J.  Thome  and 
Harry  H.  Price. 


Connersville  Factories 

Find  Business  Growing 

CONNERSVILLE,  IND.,  April  29— 
There  is  no  longer  question  that  busi- 
ness is  coming  back  in  this  automotive 
center.  The  Rex  Mfg.  Co.,  the  pioneer 
winter-top  manufacturers,  was  nearly 
out  of  business  sixty  days  ago,  but  the 
orders  are  weekly  increasing.  The  en- 
gineering department  has  been  exceed- 
ingly busy  the  past  thirty  days.  Then 
will  come  the  production  rush.  This 
company  has  now  taken  up  in  earnest 
the  California  top  and  the  demand  for 
it  equals  the  old  standard  top. 

The  blower  companies  that  produce 
more  than  50  per  cent  of  the  world's 
rotary  blowers,  gas  exhausters,  etc.,  are 
holding  to  about  a  33  1/3  per  cent  basis. 
President  John  T.  Wilkin  of  the  Conners- 
ville company  will  visit  Europe  in  June 
in  the  interest  of  his  company. 

The  Wainwright  Engineering  Corp., 
makers  of  pistons,  rings  and  cylinders, 
some  two  years  ago  saw  the  future  in 
replacement  pistons  in  rebored  cylinders 
and  now  have  the  entire  United  States 
covered  through  the  jobbing  trade.  It 
is  the  busiest  shop  here. 
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Farmer  Buyers  Back 
in  Columbus  Market 

Good  Crop    Prospects  Bring  Re- 
turn   of    Rural    Business — 
Unemployment  Lessens 

COLUMBUS,  April  30— With  the 
arrival  of  better  weather,  followed  by 
a  period  of  heavy  rains  and  changeable 
conditions,  demand  for  automobiles  in 
Columbus  and  central  Ohio  territory  is 
showing  quite  an  increase.  All  of  the 
dealers  located  in  Columbus  report  a 
gradual  expansion  in  their  business  with 
much  brighter  prospects  for  the  future. 
Business  is  more  settled  than  formerly 
and  it  is  the  consensus  of  opinion  that 
the  worst  of  the  slump  is  over  and  that 
there  will  be  a  gradual  increase  in  busi- 
ness during  the  coming  two  months. 

All  lines  of  cars  are  selling  better 
than  was  the  case  during  the  month  of 
March  and  early  in  April.  This  applies 
equally  to  the  higher  priced  cars  as  well 
as  to  the  medium  priced  and  lower 
priced  machines.  One  of  the  best  fea- 
tures of  the  trade  is  the  fact  that  rural 
dealers  are  now  experiencing  better 
business  as  there  is  more  buying  among 
the  farming  population.  With  prospects 
for  good  crops  this  year,  the  farmers  are 
now  coming  into  the  market.  All  rural 
dealers  are  more  optimistic,  and  the  re- 
mainder of  the  year  is  expected  to  show 
good  results. 

City  dealers  are  also  having  a  better 
run  of  business  as  industrial  conditions 
are  righting  themselves  slowly.  There 
is  not  quite  as  large  an  unemployment 
problem  as  formerly  and  this  is  having 
a  good  effect  on  every  line  of  business, 
the  selling  of  automobiles  included.  It 
is  found  that  not  as  much  work  is  re- 
quired now  in  the  sale  of  an  automobile 
as  formerly,  people  are  inclined  to  go 
ahead  and  are  not  playing  a  waiting 
game  as  was  the  case  several  weeks  ago. 

The  enclosed  car  is  still  one  of  the 
most  popular  types  of  passenger  vehi- 
cles. All  of  the  local  dealers  report 
a  big  increase  in  the  sale  of  enclosed 
cars,  while  touring  cars  are  not  showing 
as  well  as  the  enclosed  models.  Run- 
abouts still  continue  rather  popular,  as 
is  shown  by  an  analysis  of  the  demand. 

With  business  slowly  improving  in 
every  line  and  also  because  of  the  fact 
that  Columbus  was  not  as  badly  hit  as 
some  other  cities  by  the  depression,  the 
automobile  industry  is  now  getting  on 
its  feet  with  a  venKeance.  Dealers  who 
have  been  somewhat  pessimistic  during 
the  early  parts  of  the  year  are  coming 
out  and  their  sales  forces  are  hustling 
isiness.  These  things  have  caused 
a  better  feeling  in  automobile  circles 
generally. 
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spurt.  Des  Moines  distributors  almost 
without  exception  declare  that  April 
business  for  the  first  fifteen  days  was 
considerably  behind  the  pace  set  by 
March.  The  falling  off  is  largely  attrib- 
uted to  weather  conditions  as  a  greater 
part  of  the  month  so  far  has  been  rainy 
and  cold.  Last  week  it  started  to  rain 
early  in  the  week  and  kept  it  up  until 
Friday  night  when  the  rain  turned  to 
snow,  and  Saturday  Des  Moines  had  the 
heaviest  snowfall  of  the  winter.  Nine 
inches  of  snow  fell  Friday  night  and 
Saturday. 
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SNOW    HITS    DES    MOINES    TRADE 

DES  MOINES,  April  20— The  first 
hall  of  April  has  been  a  disappointment 
to  the  motor  car  dealers  of  central  Iowa 
and  has  not  produced  the  business  that 
had    been    expected     after    the    March 


G.M.C.  Makes  Changes 

in  Unit  Management 

NEW  YORK,  May  3— General  Motors 
Corp.  announces  that  John  L.  Pratt  has 
been  appointed  general  manager  of  the 
accessory  division  of  the  corporation, 
with  headquarters  in  New  York  City. 
He  relieves  Alfred  P.  Sloan,  Jr.,  vice- 
president  of  the  corporation,  of  direct 
supervision  over  the  activities  of  the 
accessory  units  as  follows: 

Hyatt  Roller   Bearing 
Remy   Electric 
Jaxon  Steel   Products 
Dayton   Eng'r'g   Lab- 
oratories 


He 


Radiato 


Champion   Ignition 
Frigidaire 
Dayton   Wright 


Pratt  was  formerly  special  assistant 
to  the  president  of  the  corporation  and 
chairman  of  both  the  inventories  com- 
mittee and  the  appropriations  commit- 
tee. Prior  to  coming  with  General  Motors 
he  was  director  of  the  Motors  Develop- 
ment Division  of  the  DuPont  Co.  His 
position  now  is  similar  to  that  held  by 
Sloan  under  the  Durant  regime. 

E.  F.  Johnson  has  been  appointed 
general  manager  of  the  inter-company 
parts  division  of  the  corporation,  with 
headquarters  at  Detroit.  Johnson  as- 
sumes direct  supervision  over  the  activi- 
ties of  the  inter-company  units  as 
follows : 

Saginaw  Parts 
Saginaw  Malleable 

Iron 
Central  Foundry 
Michigan  Crankshaft 
Central    Gear 
Saginaw   Products 


Canadian    Products 
Northway  Motor 
Central    Forge 
Central   Axle 
Lansing    Axle 
Muncie   Parts 
Muncie    Products 


KOKOMO  NEARS  1000  A  DAY 

INDIANAPOLIS,  April  29— Announce- 
ment was  made  yesterday  by  Randolph 
Mitchell,  assistant  secretary  of  the  Ko- 
komo  Rubber  Co.,  that  the  record  produc- 
tion for  one  day  since  the  recent  resump- 
tion of  operation  was  998  tires,  while 
each  day  during  the  past  week  averaged 
950  tires,  and  they  expect  soon  to  pro- 
duce   1000  tires  a  day. 


REVERE   TO   BE  REORGANIZED 

FORT  WAYNE,  IND.,  May  2— A  new 
organization  to  take  over  the  plant  of 
the  Revere  Motor  Car  Corp.  of  Logans- 
port,  Ind.,  is  now  apparently  certain. 
The  plan  is  for  the  organization  of  a 
company  with  a  capital  stock  of  $500,000 
among  the  old  stockholders.  This  plan 
is  meeting  with  appi  i 


Perriu  to  Direct 
Steveus-Duryea  Work 

Noted  Designer  and  Engineer  Is 
Chosen  Manufacturing  Execu- 
tive of  Company 

CHICOPEE  FALLS,  MASS.,  May  2— 
John  G.  Perrin,  one  of  the  foremost  en- 
gineers and  manufacturers  in  the  auto- 
motive industry,  has  been  elected  a  di- 
rector and  vice-president  of  Stevens- 
Duryea,  Inc.,  in  charge  of  engineering 
and  manufacturing.  He  has  been  serv- 
ing for  several  months  in  a  consulting 
capacity  and  now  has  consented  to  be- 
come permanently  identified  with  the 
company. 

The  business  career  of  Perrin  was 
started  as  a  draftsman  in  the  Lozier 
bicycle  factory  in  Toledo.  He  soon 
evinced  a  desire  to  learn  the  practical 
side  of  shop  practice  and  apprenticed 
himself  as  a  toolmaker.  He  filled  vari- 
ous positions  with  the  Lozier  company 
and  at  one  time  was  in  charge  of  the 
plant  at  Thompsonville,  Conn.,  where  its 
screw  machine  work  was  done. 

In  the  early  days  the  Lozier  company 
built  bicycles  and  marine  engines,  but 
Perrin's  inclination  was  toward  motor 
cars.  He  aspired  to  design  a  fine  car 
and  in  preparation  for  this  work  made 
an  intimate  study  of  all  foreign  cars.  He 
went  so  far  as  to  spend  six  months  in 
the  repair  shops  of  the  larger  New  York 
companies  selling  foreign  automobiles. 

He  then  designed  the  first  Lozier  car, 
but  as  the  company  was  not  ready  to 
take  up  its  manufacture  he  went  for  a 
short  time  to  the  Waverly  Electric  Car 
Co.  at  Indianapolis  and  designed  for  it 
a  new  model  electric.  The  Lozier  com- 
pany soon  recalled  him,  however,  as  its 
chief  engineer.  He  later  was  made  vice- 
president  in  charge  of  engineering  and 
production. 

When  the  Lozier  company  went  out 
of  business,  Perrin  became  chief  engi- 
neer for  the  Timken  Detroit  Axle  Co. 
During  the  war  he  served  in  various 
capacities  and  finally  was  called  upon  to 
help  the  Willys-Overland,  Ltd.,  of 
Toronto  to  fill  a  contract  for  Sunbeam 
airplane  motors.  Under  his  direction 
the  company  reached  a  production  of 
five  complete  8-cylinder  Sunbeam  engines 
a  day  before  the  war  ended. 

Perrin  left  Overland  last  fall  to  de- 
vote his  time  to  personal  interests.  He 
had  made  definite  plans  for  the  future, 
but  became  interested  in  Stevens- 
Duryea  and  now  has  cast  his  lot  definitely 
with  that  company. 


DELIVERIES  HANDICAP  TRADE 

TORONTO,  April  29  —  Much  more 
grousing  is  heard  in  the  trade  regarding 
deliveries  than  sales.  Indeed,  a  recent 
canvass  showed  that  almost  without  ex- 
ception distributors  and  dealers  have 
been  agreeably  surprised  with  the 
"comeback"  of  business,  several  leading 
companies  reporting  better  business  than 
last  year — "every  month  so  far  ahead  of 
corresponding  month  of  1920." 
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Cotton  Financing 


Cuts  Car  Credits 

New   Orleans   Dealers   Feel   New 

Stringency    as    Crop    Selling 

Plans  Materialize 

NEW  ORLEANS,  May  1— Somewhat 
improved  conditions  in  the  sugar  mar- 
ket; the  working  out  of  cooperative 
plans  for  selling  the  $18,000,000  to  $20,- 
000,000  worth  of  cotton  now  held  in 
warehouses  in  this  part  of  the  South; 
heavy  planting  of  crops  other  than  cot- 
ton and  sugar,  and  the  general  feeling 
that  Louisiana,  Mississippi,  Texas  and 
Alabama  have  suffered  less  from  the  re- 
cent business  depression  than  most  other 
sections  of  the  country,  helped  to  keep 
the  retail  automotive  business  in  New 
Orleans  for  April  up  to  the  good  figure 
set  in  March. 

Sales  of  standard  cars  were  about  80 
per  cent  of  those  of  eighteen  months 
ago;  sales  of  the  higher  priced  cars 
about  65  to  70  per  cent,  while,  like  Abou 
Ben  Adhem,  the  Fords  "led  all  the  rest," 
with  sales  of  between  95  and  97  per 
cent  normal.  There  is  no  denying  that 
Ford  dealers,  combined  with  Ford  price- 
cuts,  have  "put  one  over"  in  the  automo- 
tive industry  in  this  part  of  the  South. 
Scores,  probably  hundreds,  of  men  in 
Louisiana  who  had  intended  to  buy 
higher  priced  cars  on  time  payments  are 
driving  Fords — the  little  sedan  especially 
having  been  the  hit  of  the  season — for 
which  they  have  paid  in  full  about  what 
they  would  have  had  to  pay  for  the 
first  payment  on  a  more  expensive  car. 

Reports  from  the  country,  and  es- 
pecially from  the  city  centers  of  dis- 
tribution outside  New  Orleans  and 
Jackson,  indicate  that  the  dealers  in 
those  cities  and  in  the  country  have  not 
fared  so  well  as  their  New  Orleans 
brethren.  The  reason  seems  to  be  that 
the  city  dealer  learned. a  rather  expen- 
sive lesson  on  the  used  car  during  the 
war  period  and  is  cutting  his  allowances 
for  used  cars  down  to  a  minimum  or  not 
taking  them  at  all,  while  the  country 
and  small-city  dealer  is  still  over-stock- 
ing himself  with  used  cars,  and  is  trying 
to  get  rid  of  some  of  them,  to  the  exclu- 
sion of  his  new  car  business. 

Used  Cars  Pile  Up 

This  condition  also  complicates  the 
used  car  situation,  and  the  purchase  of 
a  car  has  become  a  matter  of  haggling 
on  both  sides,  concessions  on  the  part 
of  the  dealer,  and  a  stiff  position  held 
by  the  prospective  purchaser,  since  this 
is  essentially  a  buyers'  market,  as  it 
has  been  for  several  months.  The  banks 
have  been  calling  on  the  dealers  for 
close  margins  on  their  loans,  and — de- 
spite the  impression  the  bankers  are  try- 
ing: to  make,  that  they  are  "helpin: 
automotive  industry" — renewals  are  diffi- 
cult, and  the  majority  of  the  banks  look 
with  anything  but  favor  on  automi 
paper.  This  being  the  case,  the  dealer 
who  is  loaded  up  on  used  cars  simply 
HAS  TO  MOVE  HIS  STOCK. 
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Obviously  this  is  a  situation  which  is 
full  of  dynamite  for  the  industry,  but  it 
has  worked  out  in  favor  of  the  city  dealer 
as  against  his  country  brother,  because 
the  city  dealer,  having  taken  in  used 
cars  at  a  minimum  price  and  still  held 
his  figures  on  the  new  cars  he  has  sold 
to  these  used  car  owners,  is  in  a  better 
position  to  put  out  "bargains"  in  used 
cars,  and  even  to  reduce  prices  under 
those  of  his  bargain  sales,  than  is  the 
country  dealer.  One  city  dealer  es- 
timated to  the  writer  that  65  per  cent  of 
the  automobile  dealers  in  Louisiana  out- 
side New  Orleans  are  to-day  overstocked 
on  used  cars. 

(Continued  on  page  984) 


981 


St, 


Louis  Makes  Ready 
for  Big  Buying  Period 

ST.  LOUIS,  April  29 — A  general  sur- 
vey of  retail  trade  conditions  in  this 
city  reveals  the  fact  that  the  sales  and 
and  trend  of  indications  of  the  past  two 
months  are  leading  dealers  throughout 
the  entire  territory  toward  the  expan- 
sion of  their  sales  forces  and  the  perfec- 
tion of  systems  for  the  efficient  handling 
of  what  they  believe  will  be  a  great  buy- 
ing period.  In  preparation  for  the  ex- 
pected prosperity  many  local  firms  are 
holding  special  training  schools  for  their 
new  and  veteran  salesmen;  many  new 
service  stations  and  gasoline  filling  sta- 
tions are  being  erected,  and  many  in- 
novations are  being  intrdouced  by  vari- 
ous dealers. 

Robert  E.  Lee,  secretary  of  the  St. 
Louis  Automobile  Dealers'  &  Manufac- 
turers' Association,  declared  that  the 
past  seven  weeks  have  given  sufficient 
indication  of  a  marked  improvement  in 
the  motor  car  business. 

"Many  firms  in  this  city,"  he  said, 
"have  done  a  larger  business  in  April 
than  they  did  in  April  of  last  year.  And 
the  sales  are  not  confined  to  the  small 
and  inexpensive  cars,  many  of  the  larger 
and  more  costly  machines  being  greatly 
in  demand.  The  banks  are  in  a  splendid 
condition.  In  fact,  better  than  they 
have  been  for  some  time." 


IMMEL  PLANT  TO  BE  SOLD 

COLUMBUS,  April  29  —  Robert  H. 
Schryver,  receiver  for  the  Immel  Co., 
makers  of  automobile  bodies,  has  applied 
to  the  courts  for  authority  to  sell  the 
plant  and  all  assets.  Schryver  states  in 
hi-  petition  that  there  are  no  orders  on 
which  work  can  be  started.  The  plant 
has  been  closed  for  several  months  and 
the  organization  has  been  disrupted  as 
a  consequence.  It  is  believed  that  the 
sale  will  occur  about  June  1. 


DU  PONT  CUTS  VARNISH  PRICE 

WILMINGTON,    DEL,    May    2— Sub- 
stantial   reductions   on   all   lines   of   var- 
have    been   made    by    the    E.    I. 
du  Pont  de  Nemours  &  Co.,  Inc.,  effective 
to-day.     The  reductions   range  from  25 
cents  a  gallon  on  the  lower  grades  to  SI 
a  gallon  on  the  high-class  product.    The 
declares  the  reductions  are  war- 
by  the  reduced  cost  of  production 
and  by  the  increased  volume  of  sales. 


April  Selling  Drop 

Mystifies  Atlanta 

Dealers   Look    to    May   to  Bring 

Renewed     Buying — Truck 

Sales  Low 

ATLANTA,  April  30— Dealers  and 
distributers  in  the  Atlanta  territory  are 
at  a  loss  to  understand  just  what  has 
happened  to  slow  up  automobile  sales 
the  past  three  or  four  weeks.  There  is 
no  question  but  that  sales  have  fallen 
off  and  even  the  most  optimistic  dis- 
tributer will  admit  it,  but  none  of  them 
seem  to  exactly  understand  its  cause. 
During  and  immediately  following  the 
Atlanta  automobile  show  the  early  part 
of  March  sales  were  unusually  good  con- 
sidering the  period  of  depression  the 
industry  had  just  passed  through,  but 
early  in  April  the  Atlanta  dealers  began 
to  note  a  decline  in  sales. 

This  has  continued  almost  the  entire 
month,  and  while  April  sales  will  com- 
pare favorably  with  March,  considering 
the  fact  that  the  show  was  held  during 
the  latter  month,  April  sales  should  have 
greatly  exceeded  March,  in  the  opinion 
of  most  of  the  dealers.  Warm  weather 
has  come  in  earnest  and  generally  early 
spring  witnesses  an  increased  demand 
for  motor  cars.  As  yet,  however,  it  is 
not  noted  in  the  Atlanta  territory.  The 
dealers  are  still  optimistic  enough  as 
regards  the  future,  and  confidently  be- 
lieve that  May  will  note  a  steady  in- 
crease in  the  volume  of  sales. 

Truck  sales  are  at  a  very  low  ebb  and 
have  been  for  several  months.  While 
there  may  be  some  improvement  in 
truck  business  the  next  month  or  two 
no  great  activity  in  that  regard  is  ex- 
pected until  all  lines  of  business  in  this 
section  return  to  something  like  normal. 
Conditions  are  very  bad  in  the  lumber 
industry  and  the  agricultural  industry, 
two  big  users  of  motor  trucks  and  trac- 
tors in  the  Southern  field.  Until  con- 
ditions materially  improve  in  these  and 
other  important  industries  of  the  South, 
there  can  be  no  great  demand. 


Saxon  Sells  Service 

on  All  Former  Models 

DETROIT,  April  30— Through  a  deal 
consummated  with  the  Saxon  Service 
Corp.  the  Saxon  Motor  Car  Co.  relin- 
quishes parts  service  rights  on  all  Saxon 
cars  running  up  to  the  time  the  Saxon 
Duplex  was  put  on  the  market,  in  con- 
sideration of*  $550,000.  The  Saxon 
Motor  Car  Corp.  has  $500,000  outstand- 
ing bank  loans  of  which  it  will  pay 
$400,000  and  also  $85,000  to  merchandise 
creditors. 

This  deal  will  permit  the  Saxon  com- 
pany to  sfat'L  production  of  its  new 
model  with  the  Gray  engine  immediately, 
at  C.  \-  l'i>  ffer  aid  to-day.  Pro- 
duction on  the  new  model  is  not  expected 
capacity  output  of  100  daily  ful- 
some time.  It  is  understood  that  the 
Saxon  Service  Corp.  is  controlled  by 
Maurice    Rothchild    of   Chicago. 


982 


British  Competing 
for  Japanese  Sales 

American  Cars  Dominating  Mar- 
ket— Local  Advantages  of 
Both  Cars  Compared 

SEATTLE,  April  29— Of  the  9000 
automobiles  now  in  use  in  Japan,  fully 
75  per  cent  are  of  American  manufac- 
ture, in  contrast  to  the  situation  before 
the  war  when  British  and  Continental 
cars  dominated  the  market.  It  is  re- 
ported that  British  cars  are  again  arriv- 
ing (in  very  few  numbers,  however)  in 
Japan  and  in  other  Far  Eastern  countries. 

The  average  type  of  car  used  in  Japan 
is  medium-priced,  open  model,  retailing 
on  the  market  for  from  7000  to  8000  yen 
(yen  50  cents  normally). 

A  Japanese  publication  just  received 
here  from  the  Orient  says  that  the  typical 
British  export  model  is  a  four-cylinder 
job,  having  a  15  horsepower,  and  actually 
developing  30.  The  L-head  system  sur- 
vives. Ignition  is  by  high-tension  mag- 
neto, and  the  carbureter  is  conventional, 
with  gravity  feed  from  the  gasoline  tank, 
which  is  usually  located  in  the  dash. 
Lubrication  is  by  force  feed,  with  pump, 
and  the  cooling  system  is  conventional. 

The  engine,  on  the  whole,  is  of  fairly 
clean  design  and  very  good  workman- 
ship, and  accessibility  is  a  feature.  A  cone 
clutch  is  used,  and  the  transmission, 
which  is  placed  amidships,  provides  four 
forward  speeds  and  one  reverse.  Final 
drive  is  by  propeller  shaft  to  a  bevel- 
geared  rear  axle.  A  great  many  cars  of 
this  type  use  an  under-slung  worm  type 
of  final  drive.  In  either  case  a  torque 
tube  is  employed,  and  the  rear  springs 
are  cantilevers.  The  foot  brake  operates 
on  the  propeller  shaft  and  the  hand 
brake  actuates  expanding  shoes  in  the 
rear  wheel  drums.  The  front  springs 
are  semi-elliptic  and  the  steering  is 
conventional. 

American  Type  Most  Powerful 

The  corresponding  American  type  is 
described  as  a  light  six,  rated  at  about 
25  horsepower  and  actually  developing 
about  50.  The  engine  is  of  high-speed 
design.  It  is  a  block  casting,  with  three 
bearings  and  all  valves  are  on  the  same 
side.  Ignition  is  furnished  from  the  bat- 
tery of  the  starting  and  lighting  system, 
but  many  American  manufacturers  equip 
all  cars  for  export  with  a  high-tension 
magneto  in  addition.  The  carburetor  in- 
corporates some  device  for  pre-heating 
the  fuel,  and  feed  is  through  a  vacuum 
tank  located  under  the  engine  hood,  the 
gasoline  tank  being  between  the  frame 
members  at  the  rear  of  the  chassis. 

The  cooling  and  lubrication  systems  are 
similar  to  those  employed  on  the  British 
model.  The  clutch  is  a  dry-plate  disk,  and 
the  transmission,  which  provides  three 
forward  speeds  and  a  reverse,  is  a  unit 
with  the  engine.  Drive  is  by  open  pro- 
peller shaft  through  spiral  bevel  gears 
to  the  rear  axle,  both  drive  and  torque 
being  taken  by  the  rear  springs,  which 
are  semi-elliptic,  very  long,  almost  flat, 
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and  shackled  at  one  end  only.  The  rear 
springs  are  underslung  from  the  rear 
axle.  Both  hand  and  foot  brakes  oper- 
ate on  rear  wheel  drums,  the  former 
expanding  and  the  latter  contracting. 
The  front  springs  and  steering  system 
are  similar  to  the  English  model. 

Mechanically,  the  two  models  are  de- 
scribed by  the  Japanese  critic  as  quite 
different.  The  American  is  given  credit 
for  being  far  more  powerful,  and  its 
flexible  engine  and  low  gearing  provide 
a  wide  range  of  speeds  in  high  gear. 
The  British  car  is  pictured  as  the  better 
piece  of  machinery. 
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Exchange  Rates  Hurt 

South  American  Sales 

BUENOS  AIRES,  April  1  (By  Mail) 
■ — With  the  rate  of  exchange  between 
Argentina  and  the  United  States  at  131 
per  cent  dealers  in  this  country  have 
been  obliged  to  sell  many  cars  at  a  loss 
partly  due  to  the  impossibility  of  com- 
peting with  European  cars  that  are  now 
entering  the  market.  Several  makes  of 
American  cars  have  sold  well  notwith- 
standing this  handicap.  Many  dealers 
of  American  cars  are  carrying  large  un- 
sold stocks  in  their  agencies  and  in  the 
custom    house    as    well. 

The  accessory  business  has  suffered 
severely,  due  to  the  very  large  stocks  on 
hand  of  practically  all  kinds  of  acces- 
sories. Some  are  trying  to  sell  these 
at  any  price  and  there  is  good  hope  that 
the  situation  will  soon  improve  and  ap- 
proach normal. 

The  sale  of  trucks  in  most  of  the  South 
American  countries  is  in  its  infancy  but 
the  conviction  is  general  that  there  will 
be  little  extension  of  railway  lines  and 
that  the  building  of  highways  and  in- 
stalling motor  truck  service  furnishes 
a  more  flexible  and  cheaper  scheme  of 
transportation.  In  all  countries  of 
South  America  this  phase  of  truck  de- 
velopment is  one  of  the  most  attrac- 
tive. To-day  there  is  in  Argentina  a 
total  lack  of  good  highways  and  truck 
use  is  largely  confined  to  the  cities  and 
some  of  the  larger  farmers.  Road  build- 
ing sentiment  is  on  the  increase.  What 
is  needed  is  some  road  promotion  or- 
ganization that  will  spread  good  roads 
propaganda. 

The  sale  of  passenger  car  tires  has  not 
diminished  in  cities  like  Buenos  Aires 
due  to  the  large  number  of  cars  used  as 
taxis  in  the  summer  months  of  Novem- 
ber, December,  January  and  February. 
European  competition  is  intense  and 
some  of  them  are  offering  their  goods  at 
very  low  prices. 


PANAMA    TO    BUILD    ROADS 

NEW  ORLEANS,  April  30— The  Re- 
public of  Panama  has  commenced  work 
on  a  nation-wide  system  of  good  roads, 
according  to  announcement  by  the  consul 
of  that  country  in  New  Orleans.  The 
plan  is  to  connect  Panama  City,  the 
national  capital,  with  the  capital  of  each 
State  of  the  republic  by  an  automobile 
road.  "Good  roads  throughout  the  coun- 
try will  increase  production  and  raise 
the  buying  power  of  the  people." 


Australia  Suffers 
Wave  of  Depression 

Little  Buying  Looked  for  Inside 

of  Year — Automobile  Stocks 

Six  Months  Ahead 

SYDNEY,  AUSTRALIA,  April  11 
(By  Mail) — The  wave  of  depression 
which  swept  across  the  United  States  in 
June,  1920,  has  reached  Australia,  which 
is  now  in  the  throes  of  the  worst 
trade  depression  the  Commonwealth  has 
known.  This  general  trade  depression 
is  bringing  in  its  train  a  large  army  of 
the  unemployed.  It  will  be  twelve 
months  before  this  country  is  in  condi- 
tion to  buy  automobiles  and  before  trade 
is  back  to  where  it  was  a  year  ago. 
Practically  every  automobile  dealer  in 
Australia  is  loaded  too  heavily  with 
cars,  and  a  conservative  estimate  shows 
that  there  is  a  six  months'  supply  on 
the  dealers'  hands,  which  is  too  heavy 
for  an  industrial  condition  such  as  ex- 
ists to-day. 

The  bottom  fell  out  of  the  used  car 
market  and  good  used  cars  can  now  be 
purchased  at  one-third  to  two-thirds  of 
what  they  sold  for  a  few  months  pre- 
viously. 

Although  Australia  had  a  good  wool 
clip  there  is  not  much  market  for  wool. 
The  wheat  crop  was  a  record  one,  but 
before  the  crop  was  harvested  overseas 
markets  had  fallen,  and  to-day  the  Aus- 
tralian farmer  is  much  like  the  Ameri- 
can farmer,  very  short  of  cash,  and  not 
a  potential  buying  factor  for  the  next 
few  months. 

Another  important  factor  entering 
into  the  automobile  situation  is  the  diffi- 
culty of  New  York  and  London  selling 
bank  drafts.  Australian  bank  credits 
held  by  Australian  bankers  in  London 
are  exhausted.  Consequently  the  only 
way  to  do  business  is  a  letter  of  credit 
of  30,  60  or  90  days'  maturity,  and  the 
banks  are  very  reluctant  to  issue  such. 


INDIA  FIELD  FOR  TANKS 

WASHINGTON,  April  29— Consul 
Weddel,  in  a  report  to  the  Bureau  of 
Foreign  and  Domestic  Commerce,  ex- 
presses the  belief  that  a  growing  market 
for  portable  tanks  could  be  developed  in 
Calcutta,  India,  and  surrounding  dis- 
trict, if  properly  introduced.  At  present, 
he  says,  gasoline  in  Calcutta  is  dis- 
tributed by  the  oil  companies  to  dealers 
by  means  of  small  handcarts  with  a 
capacity  varying  from  10  to  30  two-gal- 
on  tins,  drawn  by  coolies. 


SOUTH  AFRICA  IMPORTS   HIGH 

WASHINGTON,  April  30— According 
to  American  Trade  Commissioner  Stev- 
enson of  Johannesburg,  South  Africa, 
official  figures  for  the  first  11  months  of 
1920  show  imports  of  passenger  cars 
into  South  Africa  numbering  9150, 
valued  at  $18,378,765  at  the  normal  rate 
of  exchange.  Lorries  to  the  number  of 
239,  valued  at  $601,205,  were  imported 
during  the  year. 
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Collins  to  Build 
New  High  Grade  Car 

Durant    Stockholder    But    Com- 
pany Will  Be  Independent — 
Merger  Story  Denied 

NEW  YORK,  May  2— The  following 
statement  in  reference  to  the  future 
plans  of  R.  H.  Collins,  whose  resignation 
as  president  and  general  manager  of 
the  Cadillac  Motor  Car  Co.  was  accepted 
last  week,  was  authorized  to-day: 

"The  Collins  Motor  Car  Co.,  a  Michi- 
gan corporation  with  a  capital  of  $10,- 
000,000,  is  being  organized  to  manufac- 
ture a  high  grade  car  bearing  the  name 
Collins.  The  car  will  be  ready  for  the 
inspection  of  the  public  Jan.  1,  next. 
Collins,  with  a  few  of  his  former  asso- 
ciates and  personal  friends,  will  control 
the  company.  The  plant  will  be  located 
in  Detroit." 

This  statement,  prepared  in  the  New 
York  headquarters  of  W.  C.  Durant, 
shows  that  there  has  been  a  sudden 
change  in  the  original  plans  under  which 
Collins  was  to  head  the  Michigan  sub- 
sidiary of  Durant  Motors,  Inc.,  which 
was  to  be  known  as  the  Durant-Collins 
Co.  There  will  be  a  Durant-Michigan 
company,  but  it  will  produce  the  Durant 
four-cylinder  car.  The  original  plan 
called  for  the  production  of  a  high  grade 
car  to  be  known  as  the  Collins,  and  this 
part  of  the  program  has  not  been  aban- 
doned, although  the  car  will  be  made 
by  an  independent  company.  Durant 
will  be  a  large  stockholder  in  the  Collins 
company. 

While  Durant  will  be  intimately  as- 
sociated with  Collins  in  the  new  com- 
pany, the  corporation  will  not  be,  strictly 
speaking,  a  subsidiary  of  Durant  Motors, 
although  the  business  relationship  be- 
tween the  two  is  expected  to  be  close. 
No  details  of  the  corporation's  plans  are 
available  beyond  those  contained  in  the 
statement.  This  would  indicate  that 
there  is  no  basis  for  the  report  from 
Cleveland  that  the  company  would  locate 
a   plant  in  that  city. 

Plant  Location  Indefinite 

It  is  understood  that  the  Cleveland 
story,  printed  under  scare  heads  in  the 
newspapers  of  that  city,  was  given 
publicity  under  a  prearranged  plan 
whereby  it  was  to  be  printed  as  soon 
as  acceptance  of  Collins'  resignation 
from  the  General  Motors  Corp.  was  an- 
nounced. This  was  done  without  con- 
sideration of  possible  changes  in  the 
plans. 

The  program,  as  it  was  understood 
in  Cleveland,  called  for  the  location  there 
of  a  large  factory  by  the  Durant-Collins 
Motor  Corp.  According  to  the  Cleve- 
land story,  the  car  which  it  was  pro- 
posed to  manufacture  there  would  com- 
pete with  the  Buick. 

No    details    in    regard   to   the    Durant 

car   have   been    made   public,   but   it   has 

announced   it   would    sell   for   less 

<1000  and  several  officers  prominent 

in    the    Chevrolet   company    have   joined 
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the  Durant  organization.  The  latest 
to  go  with  him  was  M.  J.  Lahey,  who 
has  retired  as  sales  manager  of  the 
Chevrolet  Motor  Co.  of  New  York  to 
become  sales  manager  of  the  Durant 
Motors  Co.  of  New  York,  which  recently 
acquired  the  Goodyear  plant  in  Long 
Island  City.  Lahey's  successor  has  not 
been  appointed  by  the  Chevrolet  com- 
pany. 

There  was  a  sharp  advance  to-day  in 
Pierce-Arrow  and  Studebaker  stock  on 
the  stock  exchange  on  reports  that 
Durant  was  planning  a  merger  of  his 
company  with  them.  It  was  emphat- 
ically denied  at  Durant's  office  that  he 
had  any  interest  whatsoever  in  Pierce- 
Arrow.  So  far  as  Studebaker  is  con- 
cerned, he  recently  has  become  a  large 
stockholder  in  that  company,  but  so  far 
as  can  be  learned  there  is  no  probability 
of  it  coming  under  his  control. 
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Charles  F.  U.  Kelly 

Now  with  Quaker  Tires 

PHILADELPHIA,  May  2— At  a  meet- 
ing of  the  directors  at  the  office  of 
the  Quaker  City  Rubber  Co.,  Philadel- 
phia, Pa.,  Charles  F.  U.  Kelly  was 
elected  director  of  sales  of  the  tire 
division  of  the  company,  which  also 
manufactures  a  full  line  of  mechanical 
rubber  goods. 

Mr.  Kelly  has  been  engaged  in  di- 
recting tire  sales  practically  all  his  life. 
He  began  selling  tires  to  the  bicycle 
industry  in  1893  and  with  the  exception 
of  a  much  needed  rest  during  the  past 
year  has  been  continuously  engaged  in 
tire  selling.  His  experience  is  far  reach- 
ing, having  been  associated  in  the  past 
with  such  concerns  as  Goodrich,  Pennsyl- 
vania, Racine,  Continental  and  Lee. 

Sales  offices  have  been  opened  at  16G4 
Broadway  under  the  name  of  the  Quaker 
City  Rubber  Co.,  Tire  Sales  Division, 
from  which  address  Mr.  Kelly  will  con- 
duct the  selling  campaign. 

Mr.  A.  H.  Thomas,  formerly  asso- 
ciated with  Mr.  Kelly,  has  again  re- 
turned to  his  old  employer  and  will 
assist  in  the  promotion  and  sale  of  the 
Quaker  City  tire  products. 


NASH   OUTPUT  79  PER  CENT 

KENOSHA,  WIS.,  May  2— The  plant 
of  the  Nash  Motors  Co.  is  operating  at 
79  per  cent  of  normal  and  the  new  fac- 
tory in  Milwaukee  is  increasing  produc- 
tion daily.  Orders  for  May  show  a 
healthy  increase  over  April.  Low  ebb  in 
Nash  production  was  reached  in  Decem- 
ber with  a  total  of  714  cars.  The  tide 
began  to  turn  in  January  and  production 
in  March  had  jumped  to  2081.  The  pro- 
duction schedule  for  April  called  for 
2311. 


CANADIAN    FORD    RESUMES 
DETROIT,    May    2— The    Ford    Motor 
Co.    of   Canada    has    resumed    full   time 
operations  with  a  normal    force  of  2900 
cording  to  Wallace  R.  Campbell, 
of   i'"'    company      The    plant 
ii    closed   (in    Fridays  and   Satur- 
days each  week   for   the  last  six  months. 


Eaton  to  Push  Plans 
to  Restore  Standard 

Resigns  as  Joint-Receiver  of  Com- 
pany to  Further  Reorganiza- 
tion Work 

CLEVELAND,  May  2-^J.  O.  Eaton, 
who  has  for  some  months  been  a  joint 
receiver  of  the  Standard  Parts  Co.  with 
Frank  A.  Scott,  yesterday  presented  his 
resignation  to  Federal  Judge  D.  C. 
Westenhaver.  It  was  stated  that  Eaton 
resigned  to  devote  himself  to  bringing 
about  a  reorganization  of  the  big 
$20,000,000  automobile  parts  concern 
that  has  been  in  the  hands  of  a  receiver 
since  last  September.  Eaton  will  co- 
operate with  the  creditors'  committee, 
which  has  presented  a  plan  for  placing 
the  corporation  on  a  permanent  business 
basis. 

At  the  same  time  it  was  learned  that 
within  the  next  ten  days  letters  en- 
dorsing the  creditors'  plan  probably  will 
go  to  stockholders  from  their  special 
committee  that  had  been  named  to  con- 
sider the  proposal.  From  now  on  special 
effort  will  be  made  to  complete  the  re- 
organization. Prompt  action  is  regarded 
as  highly  necessary,  in  view  of  the  satis- 
factory conditions  in  the  automobile 
trade  and  the  demand  for  products  made 
by  the  corporation. 

Cyrus  S.  Eaton  of  Otis  &  Co.,  origina- 
tor of  the  creditors'  plan,  has  issued  a 
statement  to  stockholders,  in  which  he 
urges  them  to  support  the  latest  pro- 
posal. In  his  address  he  first  calls  at- 
tention to  the  fact  that  a  distinction 
between  creditors  and  stockholders  must 
be  borne  in  mind.  The  creditors  loaned 
to  the  company  money  which  became 
due  last  September,  and  the  stock- 
holders contributed  money  for  an  in- 
definite  period  in  the  hope  of  obtaining 
pi-ofits  from  the  business;  so  that  thej 
assumed  the  risks  of  the  enterprise. 
Creditors  Suspend  Payments 

The  new  financing  plan  which  ha? 
been  formulated  provides  for  the  forma 
tion  of  a  new  company  to  take  over  all 
the  properties  of  the  old  corporation 
and  for  the  issuance  of  $6,500,000  of  8 
per  cent  first  mortgage  notes,  maturing 
Jan.  1,  1924,  and  of  100.000  shar. 
no  par  common  stock,  all  of  this  to  be 
turned  over  to  the  creditors  in  payment 
of  the  company's  debt  to  them  [nai 
much  as  the  company's  total  outstand- 
ing debt  is  $10,000,000,  this  means  thai 
the  creditors  thus  suspend  collection  of 
65  per  cent  of  their  claims  for  the  period 
of  three  years  and  accept  stock  in  the 
company  for  the  remainder.  The  plan 
also  provides  that  stockholders  in  the 
old  company  are  privileged  to  pui  ■ 
from  the  creditors'  stock  of  the  new 
company. 

"The  plan  involves  a  sacrifice  by  the 
creditors,"  said  Eaton.  "But  an  over- 
whelming number  of  creditors  have  been 
pi  -    uaded  to  accept  it.    If  this  plan  mi 

ai 
ive." 
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Goodrich  Sets  Pace 
in  Tire  Price  Cuts 

Increased    Mileage    Makes    Tires 

Cheapest  in  History — Other 

Companies  Reduce 

(Continued  from   page   978) 
even   more   striking   if   made  with    1910 
tire  mileages,  and  tire  prices. 

In  1910  a  34  x  4  tire  cost  about  $53.40. 
The  19*20  price  for  the  same  tire  was 
$40.10,  while  the  price  up  to  May  2  has 
been  $36.10.  The  Goodrich  20  per  cent 
cut  brings  this  tire  down  to  $28.88, 
which  means  a  difference  or  saving  of 
$24.52  per  tire,  as  compared  to  1910 
prices,  and  yet  the  tire  of  to-day  gives 
three  times  the  mileage  given  by  the 
tire  built  in  1910.  Figuring  on  this 
basis,  the  34x4  tire  to-day  gives  three 
times  the  1910  mileage  and  costs  more 
than  40  per  cent  less. 

W.  O.  Rutherford,  vice-president  of 
Goodrich,  in  charge  of  sales,  in  discuss- 
ing the  company's  announced  tire  price 
reduction,  states: 

"I  presume  that  the  reduction  in  tire 
prices  was  not  unexpected  by  the  motor- 
ing public.  But  it  is  safe  to  say  that  it 
is  a  much  greater  reduction  than  the 
consumer  anticipated.  The  only  ques- 
tion is  whether  or  not  it  is  too  low. 

"Putting  business  on  a  normal  basis 
is  not  a  job  for  one  man  or  one  concern. 
The  public  can  do  this  better  than  any 
other  force,  and  it  will  find  both  manu- 
facturers and  dealers  more  than  ready 
to  co-operate.  Conditions  in  the  auto- 
motive industry  seem  to  be  much  better, 
and  the  outlook  much  brighter,  and  of 
course  this  will  be  reflected  in  the  tire 
industry.  Fair  wages,  honest  products, 
right  prices  and  a  square  deal  all  around 
are  what  will  give  producer,  distributor 
and  public  real  confidence.  Recognizing 
this,  we  put  our  prices  at  the  point  we 
have  announced." 
Mason   Makes  Price  Cut 

\KRON',  May  2— Mason  Tire  &  Rub- 
ber Co.  has  reduced  the  prices  of  heavy 
duty  cord  tires  20  per  cent  and  other 
prices  in  proportion.  Preferred  and 
common  stock  of  the  Mason  Rubber 
Plantation  Co.  will  be  acquired  by  the 
Mason  Tire  &  Rubber  Co.  of  Kent, 
according  to  notices  being  sent  to  all 
stockholders.  The  exchange  will  be  made 
on  the  basis  of  preferred  stock  share 
for  share  plus  the  accumulated  dividends 
to  July  1,  and  one  share  of  Mason  Tire 
&  Rubber  series  "B"  no  par  common 
stock  for  two  shares  of  Plantation  com- 
mon, fractional  shares  to  be  adjusted  on 
the  basis  of  $20  per  share  for  the  Mason 
Tiro  &  Rubber  stock. 

Goodyear  Doubles  March    Sales 

AKRON,  May  2— Sales  of  the  Good- 
year Tire  &  Rubber  Co.  for  April  rep- 
resented an  increase  of  126  per  cent  over 
March  sales,  with  prospects  l>iif;ht  for 
a  continued  increase  in  dealer  and  auto- 
mobile manufacturers  tire  specifications 
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for  May,  officials  announce.  The  com- 
pany had  anticipated  a  75  per  cent  in- 
crease in  April  sales  and,  working  on 
this  basis,  added  1200  men,  increasing 
production  to  17,000  tires  a  day.  But 
with  the  steady  pouring  in  of  orders  it 
was  necessary  to  put  on  several  thou- 
sand more  men,  to  reinstate  the  third  or 
midnight  factory  shift  and  to  speed  pro- 
duction to  20,000  tires  a  day. 

Firestone  on  20,000  a  Day 

AKRON,  May  2 — The  Firestone  Tire 
&  Rubber  Co.  to-day  advanced  to  a  pro- 
duction of  20,000  tires  a  day,  which  is 
equal  to  the  company's  normal  produc- 
tion of  last  year,  and  is  above  the  Fire- 
stone pre-war  production  record.  Fire- 
stone during  April  increased  production 
from  10,000  to  15,000  tires  a  day,  put- 
ting on  several  thousand  employees. 

Increased  tire  specifications  from  au- 
tomobile manufacturers  and  heavy  de- 
mand for  tires  from  all  dealers  necessi- 
tate the  big  jump  in  production,  officials 
state. 

President  Harvey  S.  Firestone  an- 
nounces, in  connection  with  the  re-em- 
ployment of  many  men,  that  all  em- 
ployees of  the  company  now  are  stock- 
holders. As  far  as  is  known  Firestone 
thus  becomes  the  only  large  concern  in 
the  country  with  100  per  cent  of  its  em- 
ployees   owning   stock    in    the    company. 


Cotton  Financing 

Cuts  Car  Credits 

(Continued  from  page  981) 
While  the  cotton  producers  have  not 
sold  their  cotton,  both  they  and  the 
bankers  are  working  together  on  plans 
to  sell  it  through  cooperative  methods, 
and  by  the  aid  of  the  Edge  Bank  in 
New  Orleans,  to  the  mills  of  Middle 
Europe.  To  do  this  the  bankers  have 
agreed  to  finance  the  cotton  planters, 
but  to  do  this  financing  they  must  have 
money,  and  the  first  man  to  fall  under 
this  search  for  money  is  the  automo- 
bile distributer  and  dealer. 

Before  the  automobile  industry  of  the 
South,  can  be  put  back  on  its  feet  firmly, 
there  must  be  a  break  in  this  chain,  so 
that  fresh  money  can  come  in.  The 
financing  of  the  crops  is  now  the  vital 
issue  in  the  territory  around  New  Or- 
leans, and  while  the  automotive  indus- 
try is  a  vital  factor  in  the  production 
and  movement  of  those  crops,  it  appears 
to  be  in  the  position  of  having  to  wait 
for  a  real  revival  of  business  until  the 
crops  are  in  and  sold. 


United  States  Cuts  Price 
NEW  YORK,  May  4— A  general  re- 
duction in  prices  on  tires  has  been  made 
by  the  United  States  Rubber  Co.,  which 
ome  effective  at  once.     The  ex- 
tent of  the  cut  and  its  application  to  the 
different  tire  products  is  now  being  de- 
ed  at  the  factory. 
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Commission  Declines 
Rail  Rate  Change 

Lower  Charges  on  Shipments  to 

Intermediary  Points  Are 

Refused 


NEW  YORK,  May  4— In  a  decision 
of  great  importance  to  passenger  car 
and  motor  truck  manufacturers  and  to 
dealers  on  the  Pacific  Coast,  the  Inter- 
state Commerce  Commission  has  dis- 
missed the  complaint  of  the  Inter- 
mediate Rate  Association,  which  sought 
to  require  lower  freight  rates  to  inter- 
mediate points  than  to  Pacific  Coast 
points  on  shipments  from  the  East. 

This  case  is  the  latest  development 
in  the  long  debated  question  of  how  to 
adjust  transcontinental  rates  so  that 
railroads  may  fairly  meet  water  com- 
petition. In  this  instance  the  carriers 
proposed  an  adjustment,  one  feature  of 
which  was  to  cancel  the  special  (or  so- 
called  commodity  rates)  on  passenger 
cars  and  motor  trucks  in  carloads  and 
apply  on  such  shipments  instead  the 
class  rates.  This  would  also  have  in- 
creased the  carload  minima. 

Carriers  pointed  particularly  to  the 
fact  that  class  rates  apply  on  such  ship- 
ments generally  in  all  other  territories. 
The  examiner  condemned  the  class  rates 
as  too  high  for  the  long  overland  haul 
and  suggested  a  scale  that  would  have 
resulted  in  about  the  same  rates  on 
automobile  shipments  under  class  rates 
as  now  apply  under  the  commodity  rates, 
but  these  charges  are  not  included  in 
the  final  order. 

The  proposed  readjustment  would  have 
affected  Eastern  shipping  interests 
generally,  and  the  case  attracted  wide 
attention  and  many  protests.  The  pro- 
posed cancellation  of  automobile  and 
truck  rates  became  known  through  a 
report  submitted  by  the  railroads  as  to 
the  commission  about  a  year  ago,  as  a 
basis  for  meeting  the  complaint  of  the 
Intermediate  Rate  Association.  The  Na- 
tional Automobile  Chamber  of  Com- 
merce at  once  intervened,  engaged  coun- 
sel, and  with  the  assistance  and  co- 
operation of  members  and  Pacific  Coast 
dealers  gathered  data,  submitted  evi- 
dence at  the  hearing  in  New  York,  May 
5,  1920,  and  final  argument  before  the 
commission  at  Washington,  Dec.  3,  1920. 

The  N.  A.  C.  C.  was  able  to  show  that 
no  traffic,  certainly  none  of  like  char- 
acter, moves  in  as  great  quantity  as 
motor  cars;  that  in  1919  shipments 
amounted  to  31,500  carloads,  the  total 
freight  on  which  was  $15,000,000,  and 
that  the  proposed  rate  adjustment  would 
have  added  $3,000,000  to  this  amount 
through  increased  freight  charges. 


Pennsylvania    Prices    Down 
JEANNETTE.  PA..  May  2— Pennsyl- 
vania Rubber  Co.  has   reduced  prices  on 
all  tires  and  tubes  20  per  cent,  effective 
today. 


RESERVE  BANK  LOWERS  RATE 

NEW  YORK,  MAY  5— The  Federal 
Reserve  Bank  of  New  York  announced 
yesterday  a  reduction  in  its  rediscount 
rate  on  commercial  paper  from  7  per 
cent  to  6%  per  cent.  The  rate  has  been 
at  7  per  cent  since  June  1,  1920. 


May 


Mellon  Proposes 

New  Motor  Taxes 

Believe  Intelligent  Tax  Revision 

Will  Encourage  Production — ■ 

Hearings  Next  Week 

(Continued  from  page  976) 

only  hope  of  effective  relief  from  the 
tax  burden." 

Emphasis  was  given  to  the  fact  than 
"an  intelligent  revision  of  these  taxes 
should  encourage  production  and  in  the 
long  run  increase  rather  than  diminish 
revenues." 

The  Senate  Finance  Committee  will 
open  hearings  on  internal  revenue  re- 
vision next  week.  Witnesses  will  be 
asked  to  express  their  opinion  of  the 
proposed  sales  tax  and  other  proposi- 
tions, including  the  Treasury  plan.  The 
unmistakable  hostility  to  a  general  sales 
tax,  as  revealed  in  the  Mellon  letter, 
will  have  a  tendency  to  block  the  bill 
in  Congress.  It  is  understood  that  the 
Treasury  would  not  speak  without  the 
consent  of  the  President  and  the  Chief 
Executive  could  not  logically,  at  least, 
favor  a  proposal  which  his  financial  ad- 
visors had  opposed. 

The  testimony  taken  at  the  Senate 
hearings  will  be  forwarded  to  the  House 
Committee  on  Ways  and  Means  to  save 
time.  This  departure  will  not  detract 
from  the  importance  of  fiscal  legislation 
originating  in  the  House,  but  is  adopted 
purely  in  the  interests  of  expediency. 
It  is  quite  likely  that  "the  tax  committee 
of  the  N.  A.  C.  C.  will  be  among  the 
first  representatives  of  industry  to  be 
called.  

Associations  Prepare 

to  Urge  Tax  Reform 

NEW  YORK,  May  5 — Presentation  of 
its  taxation  program  will  be  made  before 
the  Senate  Finance  Committee  next 
Tuesday  or  Wednesday  by  the  National 
Automobile  Chamber  of  Commerce.  The 
hearing  has  been  granted  earlier  than 
had  been  expected  and  only  a  half  hour 
will  be  given  for  presentation  of  motor 
vehicle  manufacturers'  arguments. 

Charts  will  be  used  to  illustrate  to  the 
Senators  the  heavy  burden  of  taxation 
already  borne  by  the  industry  and  to 
demonstrate  that  additional  imposts 
would  be  an  injustice. 

The  taxation  committee,  headed  by 
C.  C.  Hanch,  is  in  session  in  Detroit 
in  connection  with  the  monthly  meeting 
of  directors  of  the  organizaton  and  is 
working  out  in  detail  the  plan  for  pres- 
entation to  the  committee.  The  argu- 
ments will  be  made  by  Roy  D.  Chapin 
and   George  N.  Graham. 

Recommendation  of  Secretary  of  the 
Treasury  Mellon  that  a  Federal  license 
fee  be  imposed  on  automobiles  as  a 
means  of  providing  additional  revenue 
probably  will  result  in  a  recasting  of 
the  N.  A.  C.  C.  argument.  It  has  been 
contended  that  the  industry  now  pays 
more  than  its  share  of  taxes  and  it  will 
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be  argued  that  a  further  Federal  tax 
would  be  distinctly  unfair. 

The  National  Automobile  Dealers  As- 
sociation, through  C.  A.  Vane,  its  gen- 
eral counsel,  has  been  assured  by  the 
Senate  Finance  Committee  that  it  will 
be  granted  a  hearing  on  the  excise  tax 
provision  of  the  present  revenue  law. 
The  date  for  this  hearing  has  not  been 
set,  but  it  will  not  be  simultaneous  with 
that  of  the  N.  A.  C.  C. 

Directors  of  the  Motor  and  Accessory 
Manufacturers  Association  in  session 
here  to-day  will  determine  whether  that 
branch  of  the  industry  will  ask  a  special 
hearing  on  taxation. 

Application  for  a  hearing  already  has 
been  made  by  the  Rubber  Association 
of  America  and  its  program  will  be 
similar  to  that  of  the  N.  A.  C.  C. 


Townsend  Bill  Hearings 

to  Begin  Week  of  May  8 

WASHINGTON,  May  3  —  Arrange- 
ments have  been  made  for  hearings  on 
the  Townsend  Highway  bill  beginning 
next  week,  before  the  Senate  Committee 
on  Postoffices  and  Post  roads.  Farmers' 
organizations  and  certain  groups  of  high- 
way officials  have  announced  that  they 
will  fight  the  Townsend  bill  both  in  com- 
mittee and  on  the  floor.  The  fact  that 
President  Harding  has  approved  the  prin- 
ciples contained  in  the  proposed  measure, 
which  was  designed  after  his  sugges- 
tions were  received  by  Congess,  is  ex- 
pected to  have  a  great  influence  in  secur- 
ing favorable  action  in  the  Senate  and 
House. 

The  American  Association  of  Highway 
Officials  has  submitted  another  plan  of 
highway  legislation  differing  from  the 
Townsend  bill  in  that  it  does  not  call  for 
Federal  Highway  Commission  appropria- 
tions and  adopts  another  formula  of  dis- 
tribution of  Federal  funds.  In  other  res- 
pects, every  point  contained  in  the  high- 
way organization's  bill  is  carried  in  the 
Townsend  measure,  indicating  that  they 
will  not  have  many  strong  points  for 
argument  against  the  bill.  The  Highway 
Commission's  measure  provides  for  dis- 
tribution of  at  least  60  per  cent  of  Fed- 
eral funds  for  the  development  and  main- 
tenance of  highways  of  inter-state  im- 
portance and  the  balance  on  roads  of 
State  importance. 

The  Chamber  of  Commerce  of  the 
United  States,  at  its  annual  meeting  in 
Atlantic  City  last  week,  endorsed  the 
principles  contained  in  the  Townsend  bill, 
Senator  Townsend  expects  to  conclude 
the  hearings  and  report  the  measure  to 
the  Senate  before  June  1. 


MEXICO  INCREASES  TIRE  DUTY 

WASHINGTON,  May  3— According  to 
a  cablegram  from  Consul  Cornelius 
Ferris,  Jr.,  Mexico  City,  under  date 
of  April  30,  a  decree  promulgated  April 
19,  effective  April  23,  increased  the  Mexi- 
can duty  on  rubber  tires  for  automobiles 
from  1  peso  (50c.)  per  gross  kilo  to  1.50 
peso  (75c)  per  gross  kilo  of  2.2  pounds, 
and  on  rubber  tires  for  motor  trucks 
from  .50  peso  (25c.)  to  .75  peso  (37^c.) 
per  gross  kilo. 
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Anti-Dumping  Change 
Makes  Mellon  Judge 

Senate     Would      Bestow     Power 

Upon    Treasury    Head    to 

Apply  Special  Dutie6 


WASHINGTON,  May  4— While  no 
specific  provision  has  been  made  to 
cover  the  reimportation  of  motor  truck? 
or  war  supplies  in  the  anti-dumping  bill. 
Senate  leaders  believe  that  this  unfair 
competition  may  be  checked  by  imposing 
the  dumping  duties  upon  merchandise  in 
cases  in  which  the  Secretary  of  the 
Treasury,  after  due  investigation,  has 
instructed  the  appraising  officers  to  apply 
the  anti-dumping  provision. 

The  Senate  to-day  took  up  the  con- 
sideration of  the  bill  as  reported  by 
the  Senate  Finance  Committee.  This 
committee  reported  that  it  remains  for 
the  secretary  to  determine  that  the  im- 
portation of  dutiable  or  free  foreign 
merchandise  is  injuring  or  is  likely  to 
injure  an  industry  in  this  country,  or 
is  likely  to  be  sold  here  or  elsewhere 
at  less  than  its  fair  value. 

The  situation  is  not  entirely  satisfac- 
tory to  the  automotive  industry,  which 
had  been  assured  by  Senator  Smoot  that 
no  anti-dumping  bill  would  be  passed 
which  did  not  specifically  cover  the  re- 
importation of  American  made  motor 
vehicles  and  equipment.  The  chief 
difficulty  foreseen  in  connection  with  the 
bill  as  it  now  stands  is  the  interpreta- 
tion of  what  constitutes  foreign  mer- 
chandise. Whether  American  made 
goods  sold  abroad  and  then  reimported 
into  the  United  States  by  foreign  pur- 
chasers could  be  placed  in  this  category 
remains  to  be  seen. 

C.  A.  Vane,  general  counsel  of  the 
National  Automobile  Dealers  Associa- 
tion, has  asked  for  a  hearing  on  the 
subject  and  will  endeavor  to  have  the 
bill  so  amended  that  there  will  be  no 
loophole  through  which^  this  automotive 
equipment  can  be  slipped  into  the  coun- 
try and  injure  home  industry. 

American  airplane  manufacturer-  will 
seek  the  same  protection,  and  the  Manu- 
facturers Aircraft  Association  also  has 
asked  for  a  hearing. 

Must  Equal  Market  Values 

As  the  bill  stands,  a  special  dumping 
duty  is  provided  in  cases  in  which  the 
Secretary  determines  that  there  is  likely 
to  be  dumping.  The  duty  imposed  will 
be  determined  as  follows: 

"If  the  merchandise  is  sold  by  the 
foreign  seller  to  an  American  purchaser 
having  no  interest  in  the  business  of 
the  foreign  seller,  and  the  American 
purchaser  purchases  the  merchandise  at 
less  than  the  foreign  market  valze,  the 
special  dumping  duty  will  be  the  differ- 
ence between  the  foreign  market  value 
and  the  purchase  price." 

In  case  the  merchandise  is  sold  by  a 
foreign  seller  having  an  interest  in  the 
American  purchasing  agency  or  by  a 
(Continued  on  page  990) 
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Industry's  Production 
$3,594,814,620  in  1920 

Exports  Double  Figures  for  Pre- 
vious    Year — Registrations 
Increase  22  Per  Cent 

NEW  YORK,  May  3— All  records  for 
the  automotive  industry  were  shattered 
in  1920.  The  remarkable  showing  made 
last  year,  notwithstanding  the  serious  de- 
pression which  came  in  the  later  months, 
is  shown  by  statistics  contained  in  the 
1921  edition  of  "Facts  and  Figures," 
issued  by  the  National  Automobile 
Chamber  of  Commerce. 

The  total  wholesale  business  in  motor 
vehicles,  parts,  tires  and  accessories  in 
1920  amounted  to  $3,594,814,620.  This 
included  car  and  truck  sales  of  $2,232,- 
927,678,  parts  and  accessories  of  more 
than  $725,000,000  and  tire  replacement 
business  of  $636,750,000. 

Many  pages  of  the  pamphlet  are  de- 
voted to  research  supporting  the  state- 
ment of  President  Harding  that  "the 
motor  car  has  become  an  indispensable 
instrument  in  our  political,  social  and 
industrial  life."  It  is  shown  that  3,000,- 
000  motor  vehicles  are  used  by  farmers, 
100,000  by  doctors,  30,000  by  state 
governments,  10,000  by  municipalities, 
12,000  by  rural  schools,  4000  by  packing 
companies. 

Exports  formed  a  larger  part  in  the 
automobile  business  than  ever,  with  1920 
having  7%  per  cent  of  the  total  output, 
as  compared  with  4  per  cent  the  year 
before.  The  total  number  of  motor  vehi- 
cles exported  was  170,765,  or  more  than 
double  the  1919  figure  of  82,652.  The 
United  Kingdom,  British  India,  Canada 
and  Cuba  were  the  largest  buyers. 

The  automobile  to-day  pays  more 
special  taxes  than  any  other  industry. 
Total  levies  upon  the  automobile  in  1920 
exceeded  $316,720,000.  More  than  $148,- 
000,000  of  this  was  in  Federal  taxes. 

Enclosed  bodies  formed  17  per  cent 
of  the  passenger  car  production  as  com- 
pared with  10  per  cent  in  1919. 

Automobile  registration  in  the  United 
States  in  1920  totaled  9,211,295,  or  22 
per  cent  more  than  1919,  according  to 
the  N.  A.  C.  C.  figures.  Approximately 
990,000  of  these  vehicles  were  motor 
trucks.  South  Dakota  now  has  one  auto- 
mobile for  every  five  persons.  Iowa 
one  for  every  five  and  a  half,  and  Ne- 
braska one  for  every  5.9. 

Remarkable  gains  were  made  in  the 
fuel  supply  during  the  year.  Although 
threatened  with  a  shortage  in  the  spring, 
production  was  increased  to  a  point 
where  it  reached  4,882,546,699  gal.  of 
gasoline  for  the  year,  an  excess  of 
626, 118,674  gal.  over  the  demand. 


ITALY   LIFTS  TARIFF  BAN 

WASHINGTON,  May  2— The  Depart- 
ment of  Commerce  has  been  advised  by 
the  commercial  attache  at  Rome  that 
the  Italian  prohibition  on  the  importa- 
tion of  American  made  passenger  auto- 
mobiles was  removed  April  19. 


Outstanding  Automobile  Facts  of  1920 

Volume    of    Motor    Vehicles,     parts,    tires     and     accessories,     wholesale 

business    $3,594,814,620 

Value  complete  car  and  truck  output $2,232,927,678 

Value   parts  and   accessories   output '. $725,136,942 

Value  tire  replacement  output $636,750,000 

MOTOR   VEHICLES    PRODUCED    2,205,197 

Number  cars 1,883,158 

Number  trucks    322,039 

Per  cent  gain  over  1919 12% 

Per  cent  exported   T/2% 

REGISTRATION    IN    U.   S.   A 9,211,295 

Per  cent  gain  over  1919 22% 

Number  automobiles  on  farms,   approx 3,000,000 

MOTOR    VEHICLE    MANUFACTURING    BUSINESS: 

Capital    invested    $1,204,378,642 

Number  of  employees 325,000 

Wages  and  salaries   $482,950,000 

TIRE  AND  FUEL   FIGURES: 

Gasoline   produced,   gal 4,882,546,699 

Gasoline  consumed,   gal 4,256,428,005 

Tires   produced    32,400,000 


Exports  of  A 

utomobiles,  Airplanes,  Trucks,  Farm  Tractors, 

Motorcycles  and  Parts  for  March  and  8  Previous  Months 

Month  of  Marc 

h                             9  Months  Ending  M 

arch 

No 

Value      No. 

Value       No.           Value         No. 

Value 

Airplanes    

1 

$15,000           39         $206,480           54 

$401 ,955 

Airplane   parts... 

$159,783       ... 

10,921       381,543      

143,444 

Commercial    cars 

3,127 

4,616,467      606 

868,230  15,806     28,333,413  16,132 

27,364.882 

Motorcycles     .... 

4,285 

1,164,049       859 

291,599  24,099       6,597,843  22,769 

7,154,087 

Passenger  cars. . 

14,005 

15,267,732  2,019 

2,348,378  73,429     79,396,208  77,518 

95,824,913 

Parts,  not  includ- 

ing engines  and 

Engines 

Month  of  March                             9  Months  Ending  March 

1920 *,  , 

Value      No. 

1921 ,  , 1920 ,  , 1 

Value       No.          Value         No. 

No. 

Value 

Automobile,   gas. 

4,423 

$675,171   1,433 

$270,559  28,605     $4,309,261    11,321 

$2,064,863 

1,076 

323,841      345 

131,988     6,965       2,481,931     5,733 

2,211,109 

Stationary,    gas.. 

2,508 

527,876      759 

121,745  19,983       2,935,009  21,085 

4,132,178 

Tractor,    gas.... 

2,220 

2,121,258      379 

350,319  13,748     12,493,622  13,555 

13,253,739 

Total    

10,227 

$3,648,146  2,616 

$874,611   69,301   $22,219,823  51,694  $21,661,889 

Exports  of  Automobiles,  Airplanes,  Trucks,  Farm  Tractors, 

Motorcycles  and  Parts  for  February  and 

8  Previous  Months 

i Month  of  February ^  /— Eight  Months  Ending  Feb.—-, 

1920                         1921  1920                           1921 

No.       Value        No.       Value  No.        Value        No.         Value 

Airplanes    3        $44,000         39      $206,480          53      $386,955 

Airplane    Parts 6,494                   24,213  221,760                     132,523 

Commercial     Cars. ..   2,894     4,161,494  1,120  1,952,736  12,679  23,716,946  15,526  26,496,652 

Motorcycles     3,449        920,403  1,000      333,437  19,814     5,433,794  21,910     6,862,488 

Passenger    Cars 11,221  11,604,622  2,492  3,165,170  59,424  64,128,476  75,499  93,476,535 

Parts,    not   Including 

engines  and  tires..         ..     7,208,373        ..3,426,517  ..34,545,542          ..55,699,200 

Engines 

, Month  of  February ,  r~ Eight  Months  Ending  Feb.^, 

1920                         1921  1920                           1921 

No.       Value         No.       Value  No.         Value        No.         Value 

Automobile,    gas 3,315      $488,421      881    $153,258  24,182  $3,634,090     9,888  $1,794,304 

Marine,     gas 550        245,504      530      216,058  5,889     2,158,090     5,388     2,079,121 

Stationary,     gas 1,913        310,151      951      326,398  17,475    2,407,133  20,626     4,010,433 

Tractor,     gas 1,353     1,247,431      772      827,694  11,528  10,372,364  13,140  12,862,698 

Total    7,131     2,291,507  3,134  1,523,408  59,074  18,571,677  49,042  20,740,556 
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Standard  to  Produce 
Steam  Car  and  Truck 

Company     Is     Organized    in     St. 
Louis  to  Build  Vehicles  De- 
signed by  Scott 

ST.  LOUIS,  May  3— A  manufacturing 
■corporation  to  produce  in  St.  Louis  the 
steam  vehicle  designed  during  the  past 
three  years  under  the  auspices  of  the 
Standard  Engineering  Co.  has  been 
formed  under  the  name  the  Standard 
Steam  Corp.  A  steam  motor  truck  is 
added  to  the  passenger  car  which  was 
the  first  product  designed  by  the  com- 
pany. All  the  assets  of  the  company 
are  taken  over  by  the  newly  formed  or- 
ganization. 

A  number  of  prominent  St.  Louisans 
.are  interested  in  the  corporation.  The 
officers  are:  W.  J.  Parrish,  formerly  the 
Packard  distributor  in  this  city,  presi- 
dent; Charles  A.  Lemp  and  L.  L.  Scott, 
vice-presidents;  A.  J.  Lindsay,  secretary 
and  treasurer.  The  other  directors  are : 
Charles  L.  Holman,  R.  L.  Hedges  and 
J.  L.  Johnston.  Among  the  stockholders 
are  Russell  E.  Gardner,  Jr.,  Benjamin 
Gratz,  Anderson  Gratz,  John  L.  Moran, 
G.  H.  Walker,  W.  B.  Dean,  John  H.  Hol- 
liday,  W.  H.  Bixby,  W.  K.  Bixby,  Fred 
W.  Gardner,  L.  M.  Rumsey,  E.  C.  Stu- 
art, Edward  Beecher,  Samuel  Fordyce, 
John  R.  Carroll,  H.  D.  Condie,  Lewis  B. 
Ely,  Kurt  V.  Moll,  Frank  Wyman,  W.  H. 
Whitton  and  George  B.  Evans. 

The  chief  interest  centers  in  the 
steam  motor  truck  which  the  corpora- 
tion plans  to  produce,  in  view  of  the 
fact  that  it  will  be  the  first  concern  to 
manufacture  this  type  of  vehicle.  L.  L. 
Scott  is  designer  of  both  the  passenger 
car  and  the  truck  and  has  embodied 
many  new  principles  in  the  new  engine. 
The  Fifth  Avenue  Coach  Co.,  which 
operates  300  motor  buses  in  New  York 
City,  sent  its  general  manager,  G.  A. 
Green,  and  two  engineers  to  inspect  and 
test  the  steam  truck  with  a  view  of  in- 
augurating the  use  of  the  steamers  in 
their  bus  system.  The  final  result  of 
their  investigations  in  this  respect  have 
not  as  yet  been  made  known  here. 


Moline  Plow  Shows 

$1,935,289  Deficit 

MOLINE,  ILL.,  April  30— The  effect 
of  the  readjustment  in  the  implement 
industry  last  year,  heightened  by  a  re- 
organization, is  reflected  in  the  annual 
report  of  the  Moline  Plow  Co.  For  the 
year  ended  Dec.  31,  1920,  the  company 
showed  an  operating  deficit,  after 
charges,  of  $1,320,289,  and  a  total  deficit, 
after  preferred  stock  dividends,  of  $1,- 
935,289.  For  the  fourteen  months  ended 
Dec.  31,  1919,  the  operating  income  was 
$48,116,  but  after  preferred  dividends 
there  was  a  deficit  of  (720,635.  The 
current  report  shows  the  surplus  re- 
duced to  $61,587,  as  compared  with  $1,- 
996,876  at  the  end  of  1919,  while  the 
surplus  Oct.  31,  1918,  was  $2,717,511. 


FEBRUARY  SALES  TOTAL 
77  PER  CENT  OF  1920 

NEW  YORK,  May  2— Additional 
evidence  that  the  purchasing  power 
of  the  United  States  has  not  been 
curtailed  to  such  an  extent  as  has 
been  supposed,  is  found  in  the  fact 
that  total  purchases  of  merchan- 
dise in  February  last  averaged  77 
per  cent  of  the  purchases  for 
February,  1920,  which  probably 
was  the  largest  February  the 
merchants  of  the  country  ever  had. 

Statistics  compiled  by  Roger 
Babson  show  that  in  the  States  of 
Arizona,  Maine  and  Oklahoma  the 
purchases  in  February,  1921, 
equaled  or  exceeded  those  in  the 
same  month  the  preceding  year. 
States  in  which  the  percentage  was 
90  or  over  were  Arkansas,  Cali- 
fornia, Maryland,  New  Jersey,  New 
Mexico,  Pennsylvania    and    Texas. 

States  in  which  the  percentage 
was  more  than  80  but  less  than 
90  were:  Connecticut,  Delaware, 
Florida,  Illinois,  Indiana,  Iowa, 
Louisiana,  Mississippi,  Nevada, 
New  York,  North  Carolina,  Ohio, 
Oregon,  Utah,  Virginia  and  Wis- 
consin. 

States  which  had  the  lowest  per- 
centage were  Colorado  63,  Georgia 
63,  Idaho  64,  Kansas  68,  Ten- 
nessee 63,  South  Carolina  58,  and 
Washington  65. 


DUPONT  INSPECTS    UNITS 

DETROIT,  May  5  — President  Du- 
Pont,  Vice-Presidents  Sloan  and  Haskell 
and  other  heads  of  divisions  of  the  Gen- 
eral Motors  Corp.,  are  in  Detroit  this 
week  inspecting  the  more  important 
units  of  the  corporation  in  this  territory. 
The  trip  was  made  simultaneously  with 
a  regular  meeting  of  the  operations  com- 
mittee. Various  questions  of  policy  have 
been  discussed  but  no  announcement  re- 
garding them  has  been  made. 


CLARK   MAKES   NEW  PISTON 

LOS  ANGELES,  May  3— The  Clark- 
Turner  Piston  Co.  of  this  city  has 
placed  on  the  market  an  oversize  piston 
which  is  cast  on  a  special  oversize  core, 
so  that  the  wall  thickness  is  no  greater 
than  in  the  regular  piston  and  the  weight 
is  only  a  fraction  of  an  ounce  greater. 
It  is  explained  that  most  oversize  pis- 
tons are  cast  exactly  the  same  as  the 
stock  pistons,  so  the  wall  thickness  is 
increased  by  one-half  the  oversize. 


MIDLAND    FORECLOSURE    SOUGHT 

OKLAHOMA  CITY,  May  2— A  peti- 
tion seeking  foreclosure  on  property 
owned  by  the  Midland  Motor  Co.  of 
Oklahoma  City  has  been  filed  in  District 
Court  by  the  Union  Trust  Co.  of  this 
city,  alleging  failure  to  pay  interest  on 
$52,000  worth  of  bonds.  Date  for  hear- 
ing the  suit  has  not  been  set.  The  Mid- 
land plant  has  been  leased  to  the  Wichita 
Truck  Mfg.  Co. 


METAL  MARKETS 


IN  both  the  ferrous  and  non-ferrous  metal 
markets  there  is  evidence  of  a  very  mod- 
est broadening  in  the  consuming  demand. 
The  tonnages  involved  in  the  orders  act- 
ually placed,  are,  however,  light.  Invar- 
iably after  the  metal  markets  have  been 
in  the  doldrums  for  a  period  of  several 
months,  the  first  orders  that  break  the  dead, 
lock  between  sellers  and  buyers  are  grossly 
exaggerated.  This  time-honored,  though 
none  the  less  misleading  practice  is  due  to 
the  inherent  shortcomings  of  market  re- 
porting. A  sheet  producer  has  an  inquiry 
for  5,000  tons  of  sheets  from  an  automotive 
consumer.  He  tells  the  truth  about  it.  So 
does  his  competitor  who  has  the  same  in- 
quiry. Still  another  sheet  mill  is  asked 
to  quote  on  the  same  tonnage  by  the  same 
consumer.  By  the  time  the  inquiry  gets  in- 
to the  market  reports,  it  is  presented  as 
15,000  tons  of  sheets  being  asked  for,  when, 
in  fact,  the  tonnage,  on  which  figures  were 
requested,  was  only  5,000  tons.  It  frequent- 
ly happens  that  a  consumer,  when  in  need 
of  25  tons  of  aluminum,  sends  a  form  letter 
to  a  dozen  brokers  operating  in  the  "out- 
side "  market.  By  the  time  all  of  the 
brokers  have  told  this  or  that  market  re- 
porter of  this  inquiry,  the  demand  for  al- 
uminum appears  imposing  when,  in  truth, 
only  25  tons  are  wanted.  Especially  under 
prevailing  conditions  producers  are  not  find- 
ing any  fault  with  this  optical  delusion.  It 
may  help  to  quicken  the  momentum  of  de- 
mand. Steel  producers  figure,  and  probably 
correctly  so,  that  news  of  the  buyng  of 
impressive  tonnages  by  one  passenger  car 
builder  will  beget  orders  from  others.  As 
stated  at  the  outset,  the  consuming  de- 
mand is  expanding  but  expanding  slowly 
and,  on  the  whole,  tonnages  involved  are 
still  subnormal.  There  is  more  inquiry  for 
sheets  than  for  other  steel  products.  All  of 
this  Is  admitted  and  even  emphasized  but 
reports  conveying  the  impression  as  though 
sheet  mills  were  once  more  unable  to  fill 
the  many  orders  for  immediate  delivery 
which  they  are  credited  with  having  re- 
ceived in  the  last  few  weeks  are  utterly  de- 
ceptive and  fraught  with  harm.  There  has 
been  no  over-night  change  In  conditions,  in 
fact,  some  of  the  Inquiries  emanating  from 
the  automotive  industries  which  are  for  de- 
liveries spread  over  the  second  and  third 
quarters  are  strictly  tentative  and  were  In. 
tended  as  an  encouragement  to  the  steel 
industry   to    hasten    wage   readjustment. 

Pig  Iron — A  more  steady  tone  prevails 
with  buying  by  automotive  foundries  on  a 
hand  to  mouth  scale.  Everything  depends 
on  downward  revision  of  freight  rates.  The 
Studebaker  Corporation,  Detroit,  is  inquir- 
ing for  about  500  tons  of  foundry  iron  for 
July  delivery. 

Steel— On  the  new  price  basis  of  3.10c, 
Pittsburgh,  automotive  consumers  are  tak- 
ing up  what  cold-finished  steel  bars  they 
still  have  due  on  old  contracts  but  fresh 
buying  is  seemingly  in  abeyance.  Rumors 
are  afloat  that  some  busineMH  in  sundry 
steel  products  is  getting  onto  books  of  the 
smaller  "independents"  al  below  the  "sta- 
bilized"   price    ley  ell 

Aluminum — The  general  feeling  in  the1 
aluminum  trade  is  that  quickening  of  the 
demand  from  the  automotive  industry  is 
not  very  distant. 

Copper — Large  consumers  are  picking  up 
odd  lots  when  they  can  get  them 
gain  prices.  In  one  quarter,  curtailment  of 
production,  as  tho  result  of  shut-down 
of  mines  is  placed  at  only  B0  per  cen(  .<u 
against  7.r,   per  ci  m    heretofore   accepted, 
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Studebaker  Corp.  has  reduced  its  bank 
loans  to  $4,000,000.  Production  for  the  first 
quarter  of  the  year  as  predetermined  in 
January  was  at  50  per  cent  capacity.  The 
company  expects  to  make  and  sell  21,000 
cars  in  the  second  quarter,  which  will 
break  all  records.  Profits  for  the  first  quar- 
ter wwe  J2.110.577.  The  latest  balance 
sheet   shows  inventories   sharply  reduced. 

Rogers  Auto  Sweeper  Co.  has  been  incor- 
porated with  a  capital  of  $50,000  to  manu- 
facture automobile  street  sweepers.  How- 
ard C.  Rogers  was  elected  president  and 
W.  H.  Duffy,  secretary  and  treasurer.  Duffy 
is  director  of  public  service  of  Columbus, 
while  N.  A.  McCoy,  one  of  the  directors,  is 
head  of  the  Columbus  street  cleaning  de- 
partment. 

Motor  Products  Corp.  reports  total  assets 
to  Dec.  31  as  $8,1S5,724,  in  which  is  in- 
cluded inventories  totaling  $1,698,155  and 
cash     of     $411,340.  The     surplus     totals 

$4,335,939. 

Hess  Mercury  Carburetor  Co.,  Valparaiso, 
Ind.,  has  been  made  defendant  in  a  bank- 
ruptcy action  instituted  by  employees. 

Bull  Dog  Tractor  Co.  has  reorganized  as 
the  Bull  Dog  Tractor  Corp.  and  the  capital 
reduced  from   $750,000  to  $250,000. 

Perfection  Tire  &  Rubber  Co.  will  proceed 
with  its  recapitalization  plans  following  rati- 
fication   by   stockholders. 

Nash  Motors  Co.  paid  the  regular  quar- 
terly preferred  dividend  of  1%  per  cent  on 
May    2. 
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Automotive  Gear  Works,  Atlanta,  will 
establish  a  branch  in  Seattle  to  serve  Pa- 
cific Coast  points.  H.  M.  Clark  will  be 
manager. 

Gill  Mfg.  Co.  has  established  branches  at 
Spokane.  Wash..  and  Houston.  Texas., 
bringing  the  total  of  company  branches 
to   41. 

Lafayette  Tractor  &  Machinery  Co.,  La- 
fayette, Ind..  will  add  three  units  to  its 
plant  to  increase  distribution  and  produc- 
tion. 

Franklin  Automobile  Co.  reports  orders  on 
April  28  for  SS5  cars  for  May  delivery.  Pro- 
duction for  the  month  will  aggregate  920 
cars. 

Pennsylvania  Piston  Ring  Co.,  Inc.,  Cleve- 
land, beginning  with  May  9,  will  run  a  full 
night  shift  in  the  production  of  piston  rings. 

Stewart-Warner  Speedometer  Corp.  reports 
April  sales  as  equalling  those  of  the  first 
three   months  of  the  year  combined. 

George  H.  Gibson  Co.,  consulting  en- 
gineers, has  removed  to  the  Hide  &  Leather 
Building,   New  York. 

United  Automotive  Body  Co.,  Cleveland, 
has  acquired  new  p'.ants  at  Streator,  111.,  and 
Evansville,    Ind. 

Oakes  Co.,  Indianapolis,  has  acquired  the 
Toelle  patent  covering  lock  housings  for 
screws   and    bolts. 

Iron  City  Products  Co.,  Pittsburgh,  has 
changed  its  name  to  the  Rees  Mfg.  Co. 

Keystone  Rubber  Co.  reports  a  $500,000 
loss  by  fire  at  the  Erie,  Pa.,  plant. 

Spafford  Co.,  Inc.,  Boston,  has  removed  its 
offices   to    10   Arlington    Street. 

Continental  Piston  Ring  Co.,  Memphis,  has 
moved  into  its  new  building. 
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Manley  Mfg.  Co.  has  taken  over  the  in- 
ventory, dies,  jigs,  fixtures  and  patents  of 
the  J.  B.  S.  Mfg.  Co.,  Elmira.  N.  Y.,  manu- 
facturers of  the  Ellis-Smith  line  of  automo- 
tive equipment.  The  Manley  company  plans 
to  continue  the  manufacture  of  the  line 
practically  in  its  entirety  in  this  city. 

H.  P.  Rhodes,  formerly  with  the  Howe 
Lamp  &  Mfg.  Co.  and  the  New  Era  Spring 
&  Specialty  Co.,  and  T.  F.  McMurray,  for- 
mer manufacturer  of  Indianapolis,  have 
formed  a  company  at  Fort  Wayne.  Ind.,  to 
act  as  manufacturers'  sales  agents. 

Motor  Wheel  Corp.,  Lansing.  -Mich.,  has 
established  a  branch  office  at  Detroit  in 
charge  of  H.  H.  Crawford,  who  will  repre- 
sent tlii-  Gler  Tuarc  Steel  T'assenger  Car 
Wheol   In   Michigan  and  Ohio. 

Motch    &    Merryweather    Machinery    Co.    of 

land    has    taken    over    the    sales    of    the 

Gordon    cam    turning    lathe,    which    is    now 

being  manufactured  by  the  Willard  Machine 

Tool  Co.   of  Cincinnati. 

W.  D.  Blood  &  Co.,  Inc.,  exporters  and 
importers.  New  York,  have  opened  a  branch 
office  in  Boston  for  the  exclusive  purpose  of 
looking  after  the  trade  in  the  New  England 
States. 

Sterling  Tire  Corp.,  Rutherford,  X.  J.,  has 
opened  a  western  branch    In  (  II  has 

announced  a  policy  of  keeping  its  branch 
:r>  us  low  a  number  as  possible. 

Hlnes  Combine  Harvester  Co.,  Hutchinson. 
Kan.,  has  adopted  the  Climax  mod,]  "T" 
r.'j  x  7-ln.  engine  as  standard  power  equip- 
ment  for    lta    combiiK  il    harvest 

Alvord  Reamer  &  Tool  Co.  lias  opened  a 
branch  office  in  Chicago,  where  it  will  carry 
o  i  omplete  stock  of  products.  O.  B.  Cole 
Is    manager. 


Ford  Reaches  Schedule 

of  4000  Cars  Daily 

DETROIT,  May  3— Announcement  is 
made  by  the  Ford  Motor  Co.  that  pro- 
duction at  its  Highland  Park  plant  has 
reached  a  schedule  of  4000  cars  a  day, 
equaling  the  number  produced  at  the 
peak  last  year.  The  force  of  workers 
is  being  increased  daily  and  nearly 
40,000  men  are  now  reported  employed. 
At  the  beginning  of  April  the  company 
had  orders  on  hand  for  more  than 
200,000  cars. 


GENERAL     TRACTORS     BANKRUPT 

MADISON,  WIS.,  May  4— General 
Tractors,  Inc.,  a  Delaware  corporation 
with  plants  at  Watertown,  Wis.;  Bram- 
ford,  Ont,  and  Paulsboro,  N.  J.,  manu- 
facturing the  Monarch  creeper  type  trac- 
tors, has  been  adjudicated  a  bankrupt. 
The  referee  is  C.  F.  Lamb  of  this  city. 
The  last  balance  sheet  of  the  company 
showed  assets  slightly  in  excess  of 
$2,000,000. 


ARMY    SALE  NETS   $150,000 

JEFFERSONVILLE,  IND.,  May  2— 
Twenty-seven  hundred  trailers,  two- 
wheeled,  one-ton  capacity,  sold  for  an 
average  of  $55  in  lots  of  five  in  an  auction 
at  the  quartermaster's  depot  here.  Motor- 
cycles and  side  cars  in  lots  of  ten  sold 
for  $100.00,  none  in  good  condition.  Pas- 
senger cars  sold  for  $60  to  $80.  A  total 
of  3500  motor  transport  units  were  sold 
for  a  total  of  $150,000. 


May 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


NEW  YORK,  May  5— Call  money  was 
again  unchanged  last  week  with  a  range 
off  6  per  cent  to  7  per  cent  and  with  a 
ruling  rate  not  above  6%  per  cent  until 
Friday,  when  7  per  cent  was  quoted  all 
day.  The  firmness  of  the  week-end  car- 
ried over  until  Monday,  of  this  week. 
Preparations  for  the  month-end  settle- 
ments and  the  report  of  the  New  York 
Associated  Banks,  showing  reserves 
$3,455,360  short  of  legal  requirements, 
were  factors  partly  responsible  for  the 
firmer  rates  toward  the  close  of  the  week. 
There  was  little  business  done  in  the 
time  money  market.  Nominal  quotations 
for  90  days'  to  five  months'  paper  were 

6  per  cent  to  6M>  per  cent,  while  six 
months'  paper  commanded  6  per  cent  to 

7  per  cent.  The  previous  week,  6Vz  per 
cent  to  7  per  cent  was  quoted  for  all  ma- 
turities. Commercial  paper  rates  receded 
in  the  latter  part  of  the  week  to  7  per 
cent  to  7  Ms  per  cent  for  60  to  90 
day  indorsed  bills  and  six  months'  paper 
with  choice  names. 

In  accordance  with  its  new  policy,  the 
Federal  Reserve  Board  published  its 
weekly  statement  as  at  the  close  of  busi- 
ness on  Wednesday  of  last  week  instead 
of  Friday,  as  heretofore.  The  System 
gained  $19,498,000  in  gold  reserves  last 
week,  while  cash  reserves  increased  $11,- 
959,000.  Total  bills  on  hand  decreased 
$50,960,000,  and  total  earning  assets 
$55,580,000.  Total  deposits  also  declined 
$23,452,000,  and  Federal  Reserve  notes 
in  circulation  $26,580,000.  As  a  result  of 
these  changes,  the  ratio  of  total  reserves 
to  deposit  and  Federal  Reserve  note 
liabilities  combined  increased  from  54.1 
per  cent  to  55.  The  ratio  of  gold  re- 
serves to  Federal  Reserve  notes  in  cir- 
culation, after  setting  aside  35  per  cent 
against  deposit  liabilities,  increased  from 
65.8  per  cent  to  67.2  per  cent.  A  cor- 
responding gain  was  made  by  the  New 
York  Federal  Reserve  Bank. 

The  week  was  marked  by  several  fea- 
tures of  an  unfavorable  character.  The 
Pennsylvania  Railroad  reduced  its  divi- 
dend from  6  per  cent  to  4  per  cent — the 
lowest  dividend  paid  by  this  road  since 
1891,  while  at  least  6  per  cent  had  been 
paid  since  1900.  The  report  of  the  Steel 
Corporation  for  the  month  of  March  re- 
vealed earnings  smaller  than  for  any 
month  since  April,  1915.  Operations  dur- 
ing the  first  few  months  were  said  to  be 
at  the  rate  of  90  per  cent  in  January,  75 
per  cent  in  February,  and  51  in  March. 

There  were,  nevertheless,  signs  of  re- 
viving confidence  in  many  quarters.  The 
stock  market  showed  evidences  of  re- 
newed interest  by  the  public,  with  larger 
trading  and  rising  prices,  while  the  bond 
market  absorbed  a  $230,000,000  joint 
issue  of  the  Great  Northern  and  North- 
ern Pacific  Railroads,  and  at  the  same 
time  the  general  list  showed  a  stronger 
undertone  with  slightly  advanced  prices. 
The  foreign  exchange  market  showed  a 
decided  upward  trend,  Sterling  reaching 
a  new  high  point. 


May  J,  1921 
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MEN   OF  THE   INDUSTRY 


Norton  H.  Van  Sicklen  has  been  elected 
president  and  general  manager  of  the  Re- 
liance Wheel  Co.,  manufacturer  of  a  steel 
double  disk  wheel.  The  company  is  prepar- 
ing to  increase  production  and  has  under 
option  a  manufacturing  plant  equipped  with 
the  necessary  machinery.  Van  Sicklen  for- 
merly headed  the  Van  Sicklen  Speedometer 
Mfg.  Co.,  which  was  recently  sold  to  the 
Stewart-Warner  Corp.  He  is  known  to  the 
iron  and  steel  trade  as  a  former  official  of 
the  American  Steel  &  Wire  Co.  J.  M.  Cre- 
nan  is  director  of  sales  of  the  Reliance  com- 
pany and  Charles  T.  Gaither,  prominent 
member  of  the  Youngstown  Automobile 
Dealers  Association,  and  president  of  the 
Youngstown  Auto  &  Repair  Co.,  is  elected 
vice-president  of  the  Reliance  Wheel  Co. 

H.  R.  Hyman,  advertising  manager  of  the 
Cole  Motor  Car  Co.,  of  Indianapolis,  will  be 
one  of  the  speakers  at  the  annual  conven- 
tion in  June  of  the  Associated  Advertising 
Clubs  of  the  World.  He  will  talk  before  the 
screen  advertising  department  on  "Mer- 
chandising Through  Motion  Pictures."  The 
Cole  company  was  one  of  the  pioneers  in 
the  automotive  field  to  use  motion  pictures 
for  advertising  purposes,  through  the  pro- 
duction of  "The  Porcelain  Lamp,"  a  film 
that  deals  with  the  transportation  problem 
from  the  first  time  wheels  were  invented 
down  to  the  modern  motor  car. 

L.  F.  Hosley,  has  been  appointed  produc- 
tion engineer  of  the  Kelly-Springfield  Motor 
Truck  Co.,  Springfield,  Ohio,  and  will  be  in 
charge  of  all  production  and  assume  respon- 
sibility for  the  quality  of  the  product.  Hos- 
ley was  formerly  assistant  engineer  of  the 
Mercer  Automobile  Co.  and  prior  to  that 
was  in  the  enginneering  department  of  the 
Locomobile    Company. 

Russell  B.  Reid,  for  several  years  with  the 
Edward  R.  Ladew  Co.  as  assistant  sales 
manager,  has  been  made  manager  of  sales 
for  the  Sharon  Pressed  Steel  Co.,  Sharon, 
Pa.,  manufacturer  of  motor  car  frames,  in- 
dustrial trucks  and  pressed  steel  automobile 
parts.  Reid  will  direct  the  sales  of  the 
company  from  the  New  York  office  at  66 
Broadway. 

George      E.      Meurs      has      been     appointed 

manager  of  the  New  York   export    brai 

the  Miller  Rubber  Co.  He  will  be  directlj 
responsible  to  the  Akron  export  department, 
which  is  in  charge  of  C.  E.  Wagner.  Meurs 
has  had  a  varied  export  experience  covering 
a  period  of  thirteen  years  in  I.atin-America 
and  New  York  City.  He  Is  succeeding  Vic- 
tor Roth. 

J.  J.  Lowcher  has  resigned  as  credit  man- 
igei  i       .      ,   c  iqrp.      i  le 

has    ma  Inlte    plans   for   the   future. 

Low. -her    went    wiili    the   Elsemaj 

two    y.-ars   ago   after  his   discharge    from    tie- 
army.        He    served    seven    years    with 
American   Smelting  &   Refining  Co.  as  trav- 
eling auditor  and   acting  agent, 

Alfred  Reeves,  general  manager  of  the 
National  Automoliil.  of  Commerce, 

completed  his  spring  trip  among  the  dealers 
with    an   address   at    i: ...  hi  ■>.  i       In    his   itin- 
erary from   Omaha  to    Boston   hi     add 
9000  dealers  and  banl  ei      h 

!.     Reeves  will   now  turn   his  attention 
to    tariff   and   taxation    matters. 

Stephen    A.    Howell,    formerly   in    charge   of 
the    Chicago    branch    of   A.    Schrader'i 
Inc..  has  been  promoted  to  the  poal  of  man- 

rai 

ceeding  Harold    i:     Col<     who  Is   now  al 
main     office     Of    thi  >klyn. 


Howell  joined  the  Schrader  company  at 
B klyn    in   1915. 

Clifford  Holder  of  Illinois  has  been  ap- 
pointed chief  engineer  for  the  North  Caro- 
lina Highway  Commission.  Nine  district  en- 
gineers have  been  elected  as  follows:  J.  C. 
Gardner,  R.  E.  Snowden,  Will  Morson,  F.  E. 
Schanpfe,  John  D.  Waldrop,  J.  D.  Pridgen, 
C.  E.  Currle,  H.  E.  Noell  and  Wythe  M. 
Peyton. 

J.  A.  Benell,  formerly  assistant  general 
manager  for  the  Haynes  Automobile  Co., 
has  been  appointed  district  sales  manager 
for  California,  Oregon,  Idaho,  Nevada, 
Washington   and   Arizona. 

Howard  K.  Ford  has  resigned  as  manager 
of  the  Hastings  Mfg.  Co.,  Hastings,  Mich., 
and  has  accepted  a  position  as  manager  of 
the    Winter   Stamping  Co.,    Goshen,    Ind. 

Harold  E.  Taylor,  who  was  previously 
with  the  Gemco  Mfg.  Co.,  is  now  acting  as 
sales  manager  for  the  Las-Stik  Patch  Mfg. 
Co.,   Hamilton,    Ohio. 


Blake  Named  President 

of  Paragon  Motors 

CUMBERLAND,  MD.,  May  2— Philip 
M.  Blake  of  this  city  has  been  elected 
president  and  general  manager  as  well 
as  a  director  of  the  Paragon  Motor  Co., 
which  has  removed  its  plant  here  from 
Connellsville,  Pa.  The  engineering  de- 
partment, which  has  been  located  at 
Cleveland,  will  be  moved  here  at  once 
and  will  be  under  the  direction  of  P.  F. 
Hackethal,  the  chief  engineer.  During 
the  past  year  the  engineering  depart- 
ment has  designed,  built  and  tested  four 
model  Paragon  cars.  The  Paragon  en- 
gine is  of  four-cylinder  design  and  has 
12  valves  operated  by  a  single  camshaft. 
Aluminum  is  used  extensively  in  its 
manufacture. 

Charles  E.  Barley,  the  sales  manager, 
says  that  orders  now  on  hand  will  con- 
sume a  considerable  portion  of  the  first 
years  production.  The  Paragon  car  will 
be  produced  in  several  body  models  built 
upon  a  standard  chassis  with  a  list  price 
ranging  between  $3000  and   $3500. 


M.A.M.A.  to  Develop 

Membership  Groups 

NEW  YORK,  May  4— A  new  group 
plan  of  inter-organization  is  about  to  be 
established  by  the  Motor  and  Accessory 
Manufacturers'  Association.  The  plan 
will  divide  the  membership  of  the  asso- 
ciation  into  a  number  of  groups,  each  of 
which  will  comprise  manufacturers  of  a 
certain  product  and  each  of  which  will 
have  officers  and  meetings  of  its  own. 

The  plan  is  designed  to  offer  members 
of  the  association  "an  apportunity  to 
iih  others  in  the  same  lines  of 
nie,  at  periods  as  often  as  they 
themselves  may  determine,  provided  that 
not  more  than  six  consecutive  months 
elapse  between  such  meetings." 

\  detailed  plan  for  the  establishment 
and  conduct  of  the  new  inter-organiza- 
tion  has  been  approved  by  the  Board  of 
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Directors  and  General  Manager  Hemin- 
way  of  the  association  and  has  been  sub- 
mitted to  members  for  approval.  Many 
replies  have  been  received  from  different 
parts  of  the  country,  all  of  which  indorse 
the  plan  heartily.  General  Manager 
Heminway  states  that  the  plan  is  cer- 
tain to  go  into  effect  and  that  it  will 
undoubtedly  make  for  greater  unity. 


Highway  Traffic  Body 

to  Hold  Open  Sessions 

NEW  YORK,  May  4— The  annual  meet- 
ing of  the  National  Highway  Traffic  As- 
sociation will  be  held  at  the  Automobile 
Club  of  America,  this  city,  on  May  13. 
A  dinner  will  be  served  at  a  nominal 
cover  charge  for  which  reservations 
should  be  sent  to  Secretary  Elmer 
Thompson  at  the  Automobile  Club.  The 
public  has  been  invited  to  attend  the 
dinner  and  also  to  take  part  in  the  dis- 
cussions scheduled. 

Addresses  will  be  delivered  by  J.  E. 
Pennybacker,  secretary  of  the  Asphalt 
Association,  on  "Relation  of  Methods  of 
Financing  Highway  Improvements  to 
Present  and  Future  Traffic,"  and  by  Prof. 
Arthur  H.  Blanchard  of  the  University 
of  Michigan,  on  "Highway  Improvements 
Should  be  Based  on  Transportation  Sur- 
veys." 

Annual  reports  of  the  officers  and 
standing  committees  will  be  received  and 
acted  upon  and  officers  will  be  elected 
for  the  year  1921  and  1922. 


April  Car  Shipments 

27  Per  Cent  Over  March 

NEW  YORK,  May  4— Figures  com- 
piled by  the  National  Automobile  Cham- 
ber of  Commerce  show  that  shipments 
of  automobiles  in  April,  exclusive  of 
Fords,  increased  27  per  cent  over  March. 
Last  year  April  decreased  23  per  cent 
under  March.  Shipments  from  50  fac- 
tories indicate  that  the  April  total  will 
be  20,000  carloads,  13,800  driveaways 
and  1134  shipped  by  boat.  This  is  71 
per  cent  of  the  shipments  in  April,  1920. 

While  the  railroads  carried  more  auto- 
mobile shipments  in  April  of  this  year 
than  last  year,  because  of  the  lack  of 
car  supply  and  strikes,  the  difference  in 
production  is  accounted  for  in  drive- 
aways. 


WESTCOTT  SHOWS  MAY  GAINS 

SPRINGFIELD,  OHIO,  May  2— Ship- 
ments of  automobiles  from  the  plant 
of  the  Westcott  Motor  Car  Co.  during 
the  month  of  April  doubled  that  of  any 
previous  month  since  last  fall,  according 
to  official  announcement.  "There  has 
been  a  pleasing  revival  of  business  in 
almost  every  section  of  the  country," 
said  E.  II.  Gilcrist,  sales  manager. 
"While  our  business  has  shown  a  con- 
stant improvement  since  the  first  of  the 
year  we  were  hardly  anticipating  such 
an  increase  in  April.  Our  advance  orders 
now  on  hand  for  May  delivery  indicate 
a  larger  number  of  shipments  for  the 
next  month,  although  the  proportionate 
gain  will  not  be  so  large." 
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SHOWS 

Sept.  28  -  Oct.  8  —  New  York. 
Electrical  Exposition.  71st 
Regt.  Armory,  Electric 
Equipment,  Machinery  and 
Vehicles. 

Nov.  27-Dec.  3 — New  York,  Au- 
tomobile Salon,  Hotel 
Commodore. 

January  —  Chicago,  Automobile 
Salon,    Hotel    Drake. 

FOREIGN     SHOWS 

May  28,  1921  —  Czecho-Slovak 
International  Automobile 
Exposition  of  Cars. 
Trucks,  Tractors,  Motor- 
cycles and  Equipment. 
Prague. 

May  28-June  8  —  International 
Automobile  Exhibition, 
Basle,  Switzerland. 

June.  1921 — Reykjavik,  Iceland. 
Agricultural  Exhibition — 
Agricultural     Machinery — 
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Icelander  Agricultural   So- 
ciety,   Reykjavik,    Iceland. 

September — Buenos  Aires,  Ar- 
gentina, Passenger  Cars 
and  Equipment.  La  Pa- 
bellon  de  las  Rosas.  Au- 
tomovil  Club  Argentine 

September — Buenos  Aires,  Ar- 
gentina, Cars,  Trucks. 
Tractors.  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park;  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg,  Luxem- 
burg. Agricultural  Sample 
Exhibition. 

Oct.  3-16 — Paris.  France.  Paris 
Motor  Show,  Grand  Palais, 
•  Administration  de  l'Ex- 
position  Internationale  de 
rAutomobile.  51,  Rue  Per- 
gol£se,   Paris. 

Nov.  4-12  —  London,  British 
Motor  Show,  Society 
Motor  Mfrs.  and  Traders. 


CONVENTIONS 

May  17-19 — Buffalo,  Convention 
of  Factory  Service  Man- 
agers, Auspices  of  Service 
Committee,  N.A.C.C. 


May  23-26  —  Chicago,  A.S.M.E. 
Spring  Meeting,  Congress 
Hotel. 


May  24-28 — West  Baden,  Ind.. 
Summer  Meeting  Society 
of  Automotive  Engineers. 
West  Baden  Springs  Hotel. 


June  20-25  —  Mackinac  Island, 
Mich.,  Summer  Meeting 
Automobile  Equipment  As- 
sociation. 

Oct.  12-14.  1921  —  Ch  icago. 
Twenty-eighth  Annual 
Convention  National  Im- 
plement  &   Vehicle   A'ssn. 


May  5,  1921 


RACES 

May  31  —  Indianapolis.  Inter- 
national Sweepstakes. 

June  3-5  —  Reno.  Nev..  First 
Annual  Nevada  Highway 
Road  Race. 

June  18 — U  n  i  o  n  t  o  w  n.  Pa., 
Speedway   Events. 

July  25 — Grand  Prix,  Le  Mans. 
Labor    Day — L'niontown.    Pa., 
Autumn  Classic. 


A.    E.    MEETINGS 

■  May     3, 
Theft. 

Midwest  Section  —  May  13, 
Smoker.  Dinner  and  En- 
tertainment at  Chicago 
Automobile  Club. 

Dayton  Section — May  17,  H.  L. 
Horning. 

Cleveland  Section — May  20. 


Anti-Dumping  Change 

Makes  Mellon  Judge 

(Continued  from  page  985) 
foreign  seller  in  which  the  American 
purchasing  agency  has  an  interest,  at 
a  price  below  foreign  market  value,  the 
special  dumping  duty  will  be  the  dif- 
ference between  the  foreign  market  value 
and  the  exporter's  sales  price. 

If  there  is  no  foreign  market  value 
the  special  dumping  duty  will  be  the 
difference  between  the  cost  of  produc- 
tion and  the  purchase  price.  It  is  be- 
lieved that  it  will  seldom  be  necessary 
to  use  this  method  except  in  cases  in 
which  the  article  is  only  sold  for  ex- 
portation to   this  country. 

There  has  been  much  debate  as  to 
what  constitutes  the  export  value  of 
these  American  trucks,  sold  abroad  and 
reshipped  by  foreigners  to  American 
markets.  The  Senate  has  denned  the 
term  "export  value"  to  be  the  price  at 
the  time  of  exportation  to  this  country 
at  which  the  article  or  similar  article 
is  sold  or  freely  offered  for  sale  for  ex- 
portation to  the  United  States  to  all 
purchasers  in  the  principal  markets  of 
the  country  from  which  exported. 
Truckmen   "Hope   for  Action'' 

DETROIT,  May  4 — The  motor  truck 
committee  of  the  National  Automobile 
Chamber  of  Commerce  spent  some  time 
here  to-day  discussing  the  anti-dumping 
bill  now  before  Congress,  and  hope  was 
expressed  that  action  would  be  taken  to 
protect  the  industry  against  the  reim- 
portation ev-il. 

Most  of  the  time  at  the  meeting  was 
devoted  to  a  general  discussion  of  con- 
ditions. A  report  on  legislation  was 
read  and  it  was  said  that  with  only  six 
state  legislatures  still  in  session  only 
ten  states  have  failed  to  adopt  legisla- 
tion providing  that  800  lb.  per  inch  of 
tire  shall  constitute  a  standard  motor 
truck  load. 

Plans  were  formulated  for  promoting 
store  door  delivery  by  motor  truck,  and 
representations  on  this  subject  will  be 
made  to  the  Interstate  Commerce  Com- 


mission. It  is  hoped  to  obtain  the  co- 
operation of  railroads  in  having  short 
haul  business  turned  over  to  motor 
trucks. 

The  highway  committee  of  the  N.  A. 
C.  C.  at  a  meeting  yesterday  discussed 
the  redraft  of  the  Townsend  highway 
measure  now  pending  before  Congress. 
Roy  D.  Chapin  and  George  M.  Graham 
were  delegated  to  go  to  Washington  to 
appear  before  the  committee,  probably 
next  week.  The  committee  approved  the 
principles  of  the  Townsend  bill  as  it 
has  been  redrafted. 


Maxwell  Stockholder 

to  File  Amended  Suit 

WILMINGTON,  DEL.,  May  3— Per- 
mission to  file  an  amended  bill  of  com- 
plaint against  the  Maxwell  Motor  Co.,  a 
Delaware  corporation  with  its  principal 
factory  in  Detroit,  designed  primarily  to 
stop  the  sale  of  the  assets  to  a  new  cor- 
poration which  was  formed  to  take  over 
the  Maxwell  and  Chalmers  companies, 
has  been  granted  Holmes  Jones  of  this 
city,  a  Maxwell  stockholder,  by  Chancel- 
lor Curtis.  Jones  alleges  that  through 
"reckless  waste  and  dissipation"  the 
Maxwell  Motor  Co.  lost  $25,933,194  in 
sixteen  months. 

Jones  filed  a  bill  of  complaint  with  the 
court  of  chancery  on  Dec.  11  last,  ask- 
ing for  the  appointment  of  a  receiver  for 
the  Maxwell  company  on  the  ground  of 
insolvency.  Application  was  made  for 
demurrer,  and  while  this  was  pending- 
Jones  asked  permission  to  amend  his  com- 
plaint. Meanwhile  the  United  States 
courts  at  Detroit,  Indianapolis  and  Co- 
lumbus granted  friendly  applications  for 
a  receivership  under  which  President  W. 
Ledyard  Mitchell  will  take  over  the 
affairs  of  the  Maxwell  company. 


Corsican  Grand  Prix 

Won  by  Bignan-Sport 

PARIS,  April  23  (By  Mail)—  Albert 
Guyot,  driving  a  special  183  cu.  in.  Big- 
nan-Sport, won  the  Corsican  Grand 
Prix  jesterday,  covering  the  distance  of 
274%  miles  in  6  hours  7  min.  51  2/5  sec., 
or  at  an  average  of  45  m.p.h.  This  race 
was  the  first  ever  held  on  the  island  of 
Corsica,  and  was  limited  to  cars  having 
a  piston  displacement  of  not  more  than 
183  cu.  in.  with  four-passenger  bodies  of 
given  dimensions,  with  fenders,  wind- 
screen and  touring  equipment.  A  cash 
prize  of  $20,000  was  awarded  the  winner. 

Only  nine  cars  were  entered,  these 
being  2  Bignan-Sport,  4  Turcat  Mery, 
and  3  Chanard-Walcker.  Three  laps  of 
a  most  difficult  and  varied  course  had  to 
be  covered,  the  road  varying  from  a  30 
mile  dead  level  stretch  by  the  side  of 
the  sea  to  a  wild  climb  over  the  moun- 
tains where  the  rough  surface  made  fast 
going  impossible. 

Guyot  took  the  lead  on  the  first  lap 
and  held  it  throughout  the  race.  During 
the  initial  lap  he  was  closely  followed 
by  his  team-mate,  Nougue,  but  this  car 
dropped  out  on  the  second  lap,  and  the 
running  was  taken  up  by  Dauvergne  on 
a  Chenard-Walcker,  and  then  by  Rougicr 
on  a  Turcat-Mery,  who  finished  second, 
35  minutes  behind  the  winner. 


BUS  LINES  SUPPLANT  TRAINS 

ALBANY,  GA.,  May  2— Automobile 
buses  are  fast  supplanting  passenger 
trains  as  carriers  in  the  southern  half 
of  Georiga.  The  buses  are  meeting  with 
unusual    success. 


FORM  AIR  PILOT  ASSOCIATION 

TORONTO,  April  29— During  the  win- 
ter months  there  has  quietly  come  into 
existence  an  organization,  named  the 
Commercial  Air  Pilots'  Association  of 
Canada,  which  has  for  its  aim  the  eleva- 
tion of  aviation  standards  in  general,  and 
the  best  interests  of  the  flying  man  and 
his  employer  in  particular.  The  inten- 
tion of  the  association  is  to  link  together 
the  commercial  pilots  of  the  country  as 
a  united  body,  who,  in  working  for  the 
advancement  of  aviation,  will  benefit 
themselves  at  the  same  time.  The  asso- 
ciation will  keep  on  file  all  the  latest 
and  up-to-date  information  on  aircraft 
and  othei  details. 
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Long  Credits  Greatest  Need, 
Voice  of  Export  Meeting 

World's  buying  needs  only  temporarily  halted  and 
sales  will  quickly  be  revived  if  we  can  grant  terms, 
is  the  sentiment  of  Eighth  Annual  Foreign  Conven- 
tion.   Domestic  finances  ample  to  aid  situation 

By  David  Beecroft 


NO  words  spoken  to  the  2000  delegates  of  the 
Eighth  National  Foreign  Trade  Convention, 
during  the  four-day  session  at  Cleveland  last 
week,  struck  a  stronger  sentiment  or  was  received 
with  more  zest  than  those  of  W.  P.  G.  Harding,  Gov- 
ernor of  the  Federal  Reserve  Board,  who,  in  speaking 
on  the  financial  and  industrial  situation  of  to-day,  de- 
clared : 

"We  are  on  a  very  much  safer  basis  today  than 
a  year  ago.  The  Federal  Reserve  Banks  are  to- 
day in  a  strong  position,  with  an  average  re- 
serve percentage  of  gold  and  lawful  money 
against  deposits  and  note  issues  of  55  per  cent  as 
compared  with  42  per  cent  a  year  ago.  The  re- 
serves of  the  Federal  Reserve  Banks  are  now  on 
a  higher  basis  than  they  have  been  since  the  fall 
of  1918  before  floating  the  fourth  Liberty  Loan." 

Governor  Harding  followed  this  declaration  with 
the  suggestion  to  industry  that  liquidation  has  pro- 
ceeded as  far  as  necessary  and  that  many  industries 
having  liquidated  to  the  bone,  the  Federal  Reserve 
Banks  are  now  able  to  take  part  in  the  movement  to 
stimulate  business  with  a  view  of  liquidating  credits 
that  have  not  been  ready  previously  for  this  opera- 
tion.   He  added : 

"The  present  is  a  time  for  courage.  In  the  present 
situation,  when  many  institutions  find  credits  for- 
merly liquid  now  in  a  frozen  state,  it  is  important 


that  something  be  done  to  start  a  movement  to  sta- 
bilize business  by  liquidating  these  frozen  credits. 
The  banks  that  are  carrying  these  frozen  credits  have 
assets  back  of  them  to  protect  them,  but  they  are  in 
turn  called  upon  to  furnish  new  credits  for  productive 
processes.  Any  loan  made  to-day  on  a  basis  of  cur- 
rent values  is  necessarily  a  sounder  and  safer  one 
than  loans  made  a  year  ago  on  the  basis  of  values 
then  obtainable.  Frozen  credits  can  best  be  thawed 
by  a  movement  to  do  business,  and  in  that  new  move- 
ment should  not  be  overlooked  the  necessity  of  build- 
ing up  our  foreign  trade. 

"With  liquidation  as  it  has  taken  place  in  the  past 
year  behind  us,  those  industries  that  have  liquidated 
should  be  encouraged  to  build  themselves  up,  and 
herein  is  the  reason  to-day  for  renewed  courage  and 
confidence.  We  will  reach  and  are  reaching  every  day 
a  safer  basis  on  which  to  do  business.  Production 
cost  will  be  reduced ;  certain  prices  will  be  badly  de- 
pressed, some  to  below  costs  of  production  and  even 
below  the  10-year  average,  and  then  will  advance  to 
the  common  level,  and  the  prices  of  other  products 
will  come  clown  to  meet  them." 

Business  Dishonesty 

Not  less  important  as  signifying  the  attitude  of  the 
delegates  was  the  warmth  with  which  the  statement 
of  Fred  I.  Kent,  Bankers'  Trust  Co.,  to  the  effect 
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that  the  result  of  the  devastation  to  industry  wrought 
through  business  dishonesty  has  probably  been  more 
detrimental  to  the  world  at  large  than  the  devastation 
caused  directly  by  the  war.  Kent  was  not  the  only 
speaker  of  the  convention  to  refer  to  the  deplorable  lack 
of  business  integrity  that  has  exhibited  itself  since  the 
armistice.  It  was  a  very  recurrent  convention  topic, 
coming  to  the  surface  in  the  general  sessions  of  the 
convention  as  well  as  in  the  group  sessions.  The  total 
loss  of  respect  for  contracts  had  ramifications  not  appre- 
ciated by  many.  Kent  looks  for  business  improvement 
just  as  soon  as  moral  improvement  occurs,  and  the  speed 
of  business  improvement  will  largely  depend  on  the 
speed  of  moral  improvement  and  the  speed  at  which 
pre-war  respect  for  contracts  returns. 

Speaking  specifically  on  this  subject,  Kent  contrasted 
the  trade  relationships  between  the  American  producer 
and  the  foreign  buyer  previous  to  the  war  with  recent 
relationships,  saying: 

"Under  ordinary  conditions,  with  law  and  order  en- 
forced throughout  the  world  and  integrity  and  purpose 
as  it  once  existed,  general  letters  of  credit  as  used  pre- 
vious to  the  war  answered  all  the  demands  of  foreign 
trade.  Then  the  foreign  trade  of  the  world  was  carried 
on  as  successfully  as  domestic  trade,  and  the  danger 
involved  in  time  and  place  between  buyer  and  seller  was 
practically  eliminated. 

"Under  conditions  as  developed  since  the  war,  the 
importer  of  American  products  has  not  been  properly 
protected.  He  could  not  force  shipments  by  the  manu- 
facturer. During  times  of  rising  prices  the  exporter 
could  break  his  contract  and  neglect  to  make  shipments, 
notwithstanding  that  the  importer  had  sales  made 
against  such  purchases  and,  when  the  goods  did  not 
arrive,  could  not  make  deliveries  and  was  obliged  to 
break  his  contract  under  penalty. 

Shipments  As  Prices  Fall 

"The  difficulty  of  the  importer  was  further  aggravated 
when  prices  began  to  fall  and  foreign  exporters,  who 
had  letters  of  credit  in  their  possession  which  had  not 
yet  expired,  took  advantage  of  the  situation  and  made 
shipments.  In  many  cases  importers,  not  expecting  to 
receive  goods  because  of  previous  default  in  shipments, 
had  contracted  for  other  goods.  This  form  of  dishonesty 
on  the  part  of  exporters  was  exercised  in  many  cases 
where  satisfactory  relations  had  been  carried  on  between 
the  manufacturer  and  importer  for  four  years. 

"As  a  -result  of  this  situation,  seaports  are  clogged 
with  goods  which  cannot  be  disposed  of  without  great 
loss  and  which  have  aggravated  stagnation  in  trade. 
Unfortunately,  foreign  exporters  and  importers  have  not 
been  the  only  delinquents,  as  many  Americans  have  been 
just  as  bad.  During  the  time  of  falling  prices,  repudia- 
tion in  connection  with  domestic  trade  was  as  general 
as  in  foreign  trade.  While  prices  were  rising,  manufac- 
turers and  producers  failed  to  make  deliveries;  when 
prices  began  to  fall,  purchasers  refused  to  accept  goods 
contracted  for. 

"That  such  a  development  should  occur  in  the  United 
States  shows  the  depth  to  which  the  level  of  integrity 
had  fallen,  due  to  the  world-wide  propaganda  that  has 
been  carried  on  by  those  who  would  destroy  the  institu- 
tions of  civilization  in  order  that  they  might  become  pos- 
of  goods  which  they  claim  others  have  not  the 
right  to  hold.  This  vicious  propaganda  has  reached  its 
height  and  the  morals  of  the  people  its  greatest  depth. 
A  turn  has  taken  place  in  the  minds  of  men  that  will 
continue  with  growing  force  until  the  re-establishment 
of  business  integrity  has  been  effected. 

"As  the  moral  forces  of  men  gather  it  will  again  be- 


come possible  to  carry  on  trade  in  a  normal  way  except 
that  it  is  going  to  take  time  to  overcome  the  effect  of  the 
devastation  in  industry  which  has  been  wrought  through 
dishonesty.  That  has  probably  been  more  detrimental 
to  the  world  at  large  than  the  direct  devastation  caused 
by  the  war. 

"During  this  period  of  reconstruction  a  longer  period 
than  usual  is  going  to  be  required  for  payment  of  goods 
imported  by  the  nationals  of  many  countries  of  the 
world.  If  such  additional  time  is  not  allowed,  the  return 
to  normal  trade  is  going  to  take  longer  than  otherwise 
reed  be  true,  during  which  time  the  difficulties  of  all 
peoples  will  continue." 

Longer  Credits 

Of  prime  importance  for  the  stimulation  of  foreign 
trade,  which  has  been  falling  off  for  several  months, 
longer  credits  are  necessary.  The  fallacy  of  considering 
cash  against  documents  at  seaport  as  the  ideal  scheme 
for  foreign  trade  has  been  exploded.  European  nations 
are  in  the  market,  and  the  necessity  of  any  country  en- 
gaged in  foreign  trade,  buying  as  well  as  selling,  has 
taken  hold.  Foreign  trade  consists  essentially  of  buying 
and  selling.  You  cannot  have  it  unless  these  two  factors 
are  present.  It  is  not  possible  for  any  country  to  be 
unto  itself  any  more  than  it  is  possible  for  any  man  to 
live  unto  himself,  for  any  family  to  live  unto  itself,  or 
for  any  community  to  live  unto  itself. 

Profits  are  an  essential  of  foreign  trade,  but  need  not 
be  the  motive.  There  can  be  no  real  development  of 
any  nation  unto  itself.  Under  such  a  condition  retro- 
gression will  start. 

As  an  example,  witness  certain  interior  provinces  in 
China  which  for  nearly  2000  years  have  lived  unto  them- 
selves and  to-day  are  not  as  far  advanced  as  at  the  birth 
of  the  Christian  era. 

A  still  further  necessity  for  foreign  trade  is  that  the 
natural  resources  of  the  world  must  be  united  before 
they  can  best  serve  the  world.  As  this  is  accomplished 
through  foreign  trade,  the  general  level  of  nations  will 
rise  slowly  during  the  year.  Foreign  trade  is  essential 
to  the  intellectual  development  of  the  people. 

How  long  credits  will  increase  foreign  trade  was  sug- 
gested by  W.  C.  Redfield,  president  of  the  American  Man- 
ufacturers' Export  Association,  who  said  that  he  knew 
of  orders  waiting  for  $20,000,000  worth  of  American 
goods  to  be  sold  in  the  foreign  field  just  as  soon  as  ex- 
tended credit  under  the  Edge  act  could  be  established. 
The  machinery  for  extended  credit  is  one  of  the  prime 
requisites  of  foreign  trade.  It  is  impossible  for  the 
United  States,  with  a  file  and  saw  as  its  tool  equipment 
in  foreign  trade,  to  compete  against  European  nations 
which  have  modern  machinery  for  financing  their  foreign 
trade.  Redfield  declared  that  we  have  reached  the  end 
of  our  financial  power  in  export  trade  and  unless  some- 
thing is  done  by  way  of  improving  the  machinery  for 
financing  this  trade,  we  have  reached  the  top  of  our 
foreign  trade.  A  British  exporter,  continued  Redfield, 
can  go  to  five  or  six  places  and  obtain  credit  for  one  to 
six  years  on  export  goods. 

Senator  Edge  Speaks 

Senator  Walter  E.  Edge  of  New  Jersey,  father  of  the 
Edge  law,  establishing  debenture  banks  by  which  long- 
term  credits  in  foreign  trade  are  possible,  speaking  at 
the  annual  dinner  at  the  close  of  the  convention,  urged 
the  establishment  of  confidence  at  home  and  the  exten- 
iii  of  credit  to  the  foreign  buyer  as  the  best  method  of 
stimulating  domestic  production.  He  re-echoed  the  words 
"fi  rovernor  Harding  of  the  Federal  Reserve  Board  when 
he  stated  that  national  prosperity  is  dependent  on  pro- 
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duction  in  industry  and  that  the  first  medicine  for  the 
buyers'  strike  must  be  confidence,  and  for  the  foreign 
situation  it  must  be  the  provision  of  credit  and  the  trans- 
mutation of  that  credit  into  dollars  to  pay  American  pro- 
ducers and  labor  and  agriculture.  The  foundation  of  all 
business  is  confidence  and  credit  is  the  cornerstone. 
There  can  be  no  confidence  among  the  people  while  un- 
certainty prevails  as  to  the  nature  of  the  remedies  to  be 
provided  for  the  present  uncertainty  and  apprehension. 
Senator  Edge  believes  buying  power  exists  both  at 
home  and  abroad  and  that  this  can  be  stimulated  at  home 
by  a  return  of  a  confidence  that  can  be  brought  about 
only  by  a  realization  that  men  can  develop,  can  make  a 
reasonable  profit  on  their  enterprise  and  then  retain 
that  profit.  The  foreign  market  can  be  stimulated  by  an 
extension  of  credits,  and  the  nations  seeking  to  buy  have 
the  necessary  security  to  protect  such  credits.  With  the 
Webb  Act,  legalizing  combinations  for  export  business, 
and  the  Edge  Act,  providing  for  extended  credits,  Ameri- 
can industry  has  the  necessary  facilities  for  foreign 
trade. 

Foreign  Investments 

American  investors  will  have  to  be  educated  to  the 
advantages  of  foreign  securities  much  as  the  investing 
public  of  European  countries  were  previous  to  the  war, 
according  to  George  R.  Meyercord,  president  of  the  Illi- 
nois Manufacturers'  Association,  who  declared  that  mil- 
lions of  dollars'  worth  of  export  business  is  at  present 
being  lost  to  America  because  of  our  attitude  toward 
foreign  investments.  If  this  prospective  trade  was  writ- 
ten into  orders  many  of  our  idle  factories  could  operate 
at  capacity. 

Under  the  Foreign  Trade  Financing  Corporation  the 
Anierican  investing  public,  which  now  loans  vast  sums 
on  the  security  of  a  farm,  a  house  or  factory,  will  place 
its  money  abroad  with  more  security  than  the  mortgages 
just  referred  to.  Back  of  the  debentures  will  be  the 
huge  capital  guaranty,  and  back  of  that  again  in  each 
case  will  be  the  large  variety  of  collateral  which  will, 
in  the  aggregate,  create  a  law  of  averages  that  will  be 
so  certain  to  insure  repayment  to  the  corporation  as  to 
make  the  risk  infinitesimally  small  to  the  investors. 

Meyercord  cited  numerous  examples  of  how  foreign 
trade  is  being  lost  to-day  because  of  inability  to  handle 
credits  such  as  tan  be  handled  when  the  Foreign  Trade 
Financing  Corporation  is  operating.  One  example  was 
that  of  a  total  order  of  $20,000,000,  consisting  of  fifteen 
different  varieties  of  merchandise,  which  order  could 
accepted,  due  to  existing  banking  conditions.  An- 
other example  was  that  of  a  large  pulp  and  paper  com- 
pany in  Scandinavia  desiring  to  purchase  $500,000  of 
logging  machinery.  This  company  was  willing  to  store 
enough  of  its  manufactured  product  to  guarantee  ample 
security  if  the  necessary  credit  could  be  established. 
The  order  was  lost.  Another  example  was  that  in  which 
the  proposed  purchaser  was  a  Scandinavian  munici- 
pality. The  city  offered  as  security  for  credit  city  bonds 
and  tax  warrants,  due  six  to  nine  months  later.  The 
amount  of  the  tax  warrants  were  many  times  in  e 
of  the  amount  of  the  purchase.  It  was  not  possible  to 
give  the  nine  months'  credit  necessary  and  the  purchase 
was  made  in  other  countries  where  such  credit  was 
obtained. 

Frank  H.  Taylor,  president  of  the  S.  S.  White  Dental 
Mai  ufacturing  Co.,  expressed  the  belief  that  it  will  be 
a  reflection  on  us  as  manufacturers  and  bankers  if  we 
cannot  get  together  and  establish  some  machinery  for 
international  trading.  Our  customers  in  foreign  lands 
need  our  goods  and  cannot  pay  for  them  to-morrow  or 
the  next  day,  and  they  have  a  right  to  ask  for  long  credits 


because  we  have  become  a  creditor  nation  and  should  be' 
able  to  give  them  financial  assistance.  Foreign  credits- 
must  not  be  granted  by  chance,  and  it  is  our  responsi- 
bility that  a  stabilizing  plan  be  set  up  to  regulate  such. 
As  to  how  lack  of  credit  is  affecting  the  export  lumber 
situation,  J.  J.  Donovan,  vice-president  of  Bloedel- 
Donovan  Lumber  Mill,  said  that  under  present  conditions 
the  foreign  buyer  is  required  to  furnish  a  letter  of  credit 
to  accompany  his  order,  which  means  that  his  credit  has 
to  be  such  as  to  enable  him  to  pay  for  the  cost  of  the 
cargo  two,  three  or  four  months  before  shipment,  which 
would  mean  four  or  five  months  before  delivery  is  made 
to  him  in  the  foreign  port.  He  must  also  pay  freight 
in  cash  not  later  than  the  delivery  of  the  cargo,  which  is 
another  restriction  to  trade.  America  has  the  lumber  to 
sell,  the  world  desires  to  buy  lumber,  the  buyer  is  sol- 
vent, but  has  neither  cash  nor  goods  immediately  avail- 
able for  payment.  His  record  for  honesty  is  good.  He 
has  paid  in  the  past,  he  will  pay  in  the  future.  How 
can  we  tide  over  the  present?  The  banker  must  come 
in  to  provide  for  continuance  of  necessary  business  by 
arranging  credits  which  his  reserve  capital  warrants. 
It  is  a  question  of  credit  for  these  foreign  firms  of  estab- 
lished reputations.  Without  these  credits  business  stops. 
A  better  understanding  of  the  problem  of  credit  will 
revive  trade. 

Legislation 

As  to  how  American  foreign  trade  is  being  hampered 
in  certain  portions  of  the  world  by  unfavorable  legisla- 
tion the  present  situation  in  China  is  an  example.  Our 
present  Revenue  Act  of  1918  requires  American  citizens 
doing  business  in  foreign  countries  to  pay  the  same  in- 
come taxes  that  are  paid  by  resident  citizens.  This  is 
working  as  a  serious  handicap  on  our  foreign  trade  in 
that  rival  countries,  such  as  Great  Britain,  do  not  require 
their  nationals  engaged  in  trade  in  other  countries  to- 
pay  such  taxes.  The  British  merchant  resident  in  prac- 
tically every  port  and  market  of  the  world  has  been  en- 
couraged by  the  government,  and  his  freedom  from  home 
taxation  has  been  an  important  factor  in  putting  British 
overseas  commerce  into  its  commanding  position.  A 
more  specific  example  of  the  hardship  worked  on  Ameri- 
can merchants  resident  in  other  parts  of  the  world  is 
that  of  the  American  citizen  doing  business  in  the  Philip- 
pine Islands.  He  is  required  to  pay  his  income  tax  to 
the  United  States,  whereas  the  merchants  of  other  coun- 
tries resident  in  the  islands  are  relieved  from  such,  Very 
frequently  this  tax  represents  the  difference  between 
success  and  failure,  and  if  such  tax  could  be  put  into  a 
reserve  fund,  as  is  done  by  the  nationals  of  other  coun- 
tries, American  commerce  would  benefit  materially.  The 
importance  of  this  in  the  Philippines  will  be  clear  by  an 
example: 

On  an  income  of  $600,000  the  United  States  income 
tax  is  $375,190.  The  Philippine  income  tax,  which  a 
national  of  another  country  would  have  to  pay,  is  $77,735. 
This  means  a  difference  against  the  American  merchanl 
of  $297,455.  On  an  income  of  $100,000  there  is  a  tax 
difference  against  the  American  merchant  of  $24,205. 
No  American  can  establish  a  business  in  any  foreign 
country  to-day  without  facing  a  fact  that  the  disadvan 
tage  worked  on  him  by  this  income  tax  requirement  may 
nullify  his  efforts  and  leave  him  at  the  mercy  of  his  more 
fortunate  rivals. 

In  connection  with  this  handicap  on  the  American 
merchant  resident  abroad  it  should  be  borne  in  mind 
that  the  Philippine  Islands  front  directly  on  China, 
which  is  considered  by  many  to  be  the  greatest  field  in 
the  whole  world  for  commercial  development.  Tin  Porl 
of  Manila  has  one-half  of  the   population   of  the  globe 
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within  a  radius  of  3000  miles,  and  there  are  many  of 
the  big  centers  of  the  East,  such  as  Singapore,  Hongkong, 
Shanghai,  Yokohama,  etc.,  etc.,  within  a  radius  of  1500 
miles,  or  a  five-day  sail. 

Daniel  R.  Williams  of  the  American  Chamber  of  Com- 
merce, .Manila,  declared  that  unless  the  discrimination 
worked  by  the  Revenue  Act  of  1918  against  our  mer- 
chants in  the  Philippines  is  promptly  and  effectively  re- 
lieved, the  inevitable  consequence  will  be  to  paralyze 
and  destroy  what  we  have  already  accomplished  in  the 
islands  and  render  abortive  every  project  formulated  or 
in  prospect  for  the  future. 

The  serious  character  of  the  Revenue  Act  of  1918  is 
that  it  falls  on  Americans  doing  business  there,  while 
Filipinos,  British,  Japanese,  Germans  and  trade  rivals 
of  every  other  race  and  color  are  not  so  taxed.  As  these 
latter  pay  no  tax  to  their  home  governments  on  their 
Philippine  income,  it  results  that  in  our  own  dependen- 
cies and  under  our  own  flag  we  penalize  our  countrymen 
in  favor  of  foreigners.  Further,  Americans  in  the 
Philippines  have  no  voice  or  participation  in  the  enact- 
ment of  our  laws,  and  taxing  them  for  the  benefit  of  the 
home  government  is  not  without  analogy  to  certain 
events  connected  with  the  early  history  of  our  country 
when  Great  Britain  attempted  to  impose  certain  stamp 
acts  on  the  colonies. 

A  sentiment  favorable  to  having  Congress  pass  what 
is  known  as  the  China  Trade  Act  of  1921  was  expressed 
by  the  convention.  J.  B.  Powell,  Shanghai,  in  mention- 
ing the  necessity  for  the  passage  of  this  act,  showed  how 
an  American  merchant  desiring  to  do  business  in  China 
must  organize  a  company  under  the  laws  of  one  of  our 
forty-eight  states,  which  laws  are  not  satisfactory  for 
such  a  purpose. 

A  $500,000  Handicap 

The  case  is  similar  to  that  of  taxation  in  the  Philip- 
pines. A  case  in  point  being  that  of  a  Boston  concern, 
doing  business  in  Shanghai,  paid  $500,000  in  taxes  to 
the  United  States  in  two  years,  whereas  rival  British 
concerns  did  not  have  to  pay  $1  to  their  respective  gov- 
ernments during  the  same  period.  We  have  to-day  a 
good  American  selling  personnel  in  China,  and  the  China 
Act  is  designed  to  place  United  States  nationals  on  a 
basis  of  equality  in  the  matter  of  trade  with  the  na- 
tionals of  other  countries  doing  business  in  China.  Dur- 
ing the  war  we  increased  our  trade  with  China  from 
6  to  17  per  cent,  but  now  that  European  countries  are 
back  in  the  field  there  is  grave  danger  that  our  trade 
will  fall  back  to  7  per  cent  unless  Congress  passes  legis- 
lation such  as  the  China  Act. 

At  present  67  per  cent  of  the  total  foreign  commerce 
of  the  Philippine  Islands  is  with  the  United  States,  but 
there  is  no  reason  why  this  should  not  be  95  per  cent, 
according  to  the  wishes  of  the  natives,  if  due  regard  is 
made  for  trade  requirements.  The  Filipinos  have  a  feel- 
ing that  American  citizens  resident  in  the  United  States 
should  invest  in  Philippine  bonds,  such  as  those  needed 
to  improve  the  Port  of  Manila.  There  is  objection  on 
the  part  of  the  Filipinos  to  certain  trade  restrictions  on 
products  of  the  Philippine  Islands,  particularly  as  the 
Philippine  legislature  has  no  voice  in  tariff  relationships 
between  the  islands  and  the  United  States.  This  func- 
tion rests  entirely  with  Congress,  which  is  considered 
highly  unfair  by  the  Filipinos.  There  is  a  strong  demand 
for  the  restoration  of  normal  exchange  with  the  islands, 
as  well  as  a  demand  for  long  credits  until  conditions 
become  normal.  The  putting  in  commission  of  several 
ships  lut ween  our  Pacific  Coast  and  the  islands  during 
the  past  year  had  a  favorable  influence  on  trade,  but 
unfortunately  at  the  present  time  the  cable  between  the 


islands  and  the  United  States  is  not  working  and  mes- 
sages are  sent  by  way  of  Europe. 

Merchant  Marine 

A  serious  situation  in  connection  with  our  foreign 
trade  was  voiced  by  James  A.  Farrell,  chairman  of  the 
National  Foreign  Trade  Council  and  president  of  the 
United  States  Steel  Corporation,  as  the  future  of  our 
merchant  marine.  He  said  that  serious  consideration 
must  be  given  the  problem  of  maintaining  it  under  pres- 
ent handicaps.  The  steel  ships  constructed  by  the  Ship- 
ping Board  are  as  good  as  those  built  by  any  of  our 
allies,  he  said,  but  constructive  legislation  must  be  en- 
acted if  we  are  to  benefit  by  these  ships  as  we  should. 
Farrell  declared  a  serious  error  was  made  in  1919  by 
the  Shipping  Board  not  disposing  of  a  large  portion  of 
the  fleet  at  prices  bearing  a  fair  relation  to  moderately 
depreciated  cost. 

An  opportunity  to  realize  at  least  $800,000,000  was 
lost,  this  sum  representing  the  difference  between  the 
value  the  ships  that  might  have  been  sold  at  that  time 
and  their  value  to-day.  It  is  questionable  whether  under 
present  conditions  any  part  of  the  merchant  fleet  could 
be  sold  to-day  except  at  a  sacrifice. 

He  recommended  laying  the  ships  up  rather  than  mak- 
ing such  a  sacrifice,  and  declared  that  the  United  States 
should  never  again  be  placed  in  the  position  of  being 
without  sufficient  ships  to  support  its  army  and  navy. 
There  is  too  much  ocean  tonnage  at  present,  and  Farrell 
recommended  an  international  laying-up  of  ships  pro- 
gram on  the  basis  of  relative  percentage  of  tonnages 
owned  by  the  different  nationals. 

As  a  direct  bearing  on  our  foreign  trade,  Farrell  urged 
American  exporters  to  ship  by  American  ships,  even  if 
the  cost  is  higher  than  on  ships  of  other  nations.  He 
urged  American  exporters  of  bulk  commodities  to  sell 
their  goods  on  a  cost-insurance-freight  basis,  thereby 
controlling  the  ocean  freight  and  allowing  American 
ships  a  reasonable  rate.  He  did  not  urge  this  as  an  ap- 
peal to  patriotism  but  an  appeal  to  reason,  since  our 
producers  cannot  know  their  markets,  nor  the  laid-down 
paraty  of  their  competitor's  prices  unless  they  include 
in  their  sales  price  the  cost  of  their  goods,  the  insurance 
and  ocean  freight  to  the  ultimate  destination.  It  is  up 
to  American  producers  to  support  our  shipping  in  this 
crisis.  It  will  be  necessary  to  repeal  the  navigation 
laws  which  are  not  only  strangling  our  ocean-going  ship- 
ping but  affecting  our  carriers  on  the  Great  Lakes.  One 
of  these  laws  requires  the  engine  room  crew  on  an 
American  freighter  to  be  30  per  cent  larger  than  on  the 
steamships  of  any  other  nation.  The  extra  cost  of 
labor  on  an  American  ship  represents  5  per  cent  more 
on  the  capital  investment  than  the  labor  on  ships  of 
other  countries. 

Exchange 

Exchange,  which  is  an  important  factor  in  foreign 
trade,  did  not  receive  so  much  attention  at  the  conven- 
tion this  year  as  last,  due  largely  to  the  fact  that  it  is  a 
more  definitely  known  factor  to-day,  whereas  it  was 
largely  speculative,  so  far  as  a  solution  was  concerned, 
a  year  ago.  Thomas  R.  Taylor  of  the  Latin-American 
Division  of  the  Bureau  of  Foreign  &  Domestic  Com- 
merce, made  an  elaborate  presentation  of  the  exchange 
situation,  particularly  with  regard  to  Argentina,  Brazil, 
and  Chile,  but  what  he  had  to  say  applies  equally  to 
practically  all  of  the  Latin-American  countries.  He 
looks  for  a  rather  restrictive  market  in  this  field  for 
some  time  to  come,  which  applies  to  practically  all  parts 
of  the  world  as  evidenced  by  other  speakers.  The  possi- 
bility of  trade  with   Europe  did  not  receive  any  atten- 
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tion  this  year,   Latin  America  and  the   Far   East   being  Asia,  belated  shipments  were  pouring  into  that  country 

the  centers  considered.                                             *  in   the   greatest  volumes.     At   present  the   markets   of 

Taylor  based  his  entire  conclusions  with  regard  to  the  China  and  India  are  clogged  with  goods  that  must  be 

present  situation  of  Latin-American  exchange  on  three  sold  at  a  loss  and  until  these  goods  are  sold  the  demand 

fundamental   causes   which  brought   about   the   present  for  new  goods  from  this  or  any  other  country  will  be 

collapse  of  exchange  with  these  countries:  small.     There  are  certain  signs  of  improvement  in  trade 

1.  The  change  from  a  period  of  heavy  excess  of  exports  with  the  Far  East  which  will  resume  slowly.  If  China 
to  a  period  of  abnormally  low  excess  of  exports,  or  of  were  on  a  gold  basis  instead  of  a  silver  standard,  the 
excess  of  imports.  The  change  in  imports  from  these  Shanghai  tale  which  in  1919  was  at  $1.22  and  to-day  is 
countries  to  the  United  States  is  indicated  by  the  fol-  at  g2  cents,  would  it  is  believed  have  a  more  stable  char- 
lowing  figures;  which  show  the  amount  in  which  the  t  Thi  ft  f  j  h  fa  controlled  by 
imports  from  these  countries  into  the  United  States  ,  ,  ,  ,  ,  .  7  .  „  . 
exceeded  our  exports  to  these  countries.  the  government  and  has  always  been  subject  to  fluctua- 

'    1913   $185,000,000  tion.    If  the  value  of  silver  could  be  controlled,  it  would 

1918 •  •  •     400,000,000  have  a  stabilizing  influence,  but  there  seems  little  possi- 

Du^ing4920-condiVions;e;ersedtWmselve3s5?nd0'0the  bili\°f  «?is.  ^pan  is  on  a  gold  standard,  and  India 
balance  of  trade  became  unfavorable  to  them.  In  on  what  miSht  be  designated  a  gold  exchange  standard, 
other  words,  they  were  exporting  more  than  they  were  Notwithstanding  present  exchange  rate  in  the  Far 
importing.  In  the  last  quarter  of  1920  exports  from  East,  M.  A.  Oudin,  Far  East  representative  of  the  Infer- 
tile United  States  to  Latin-America  exceeded  the  im-  national  General  Electric  Co.,  believes  the  markets  of 
ports  from  these  countries  by  $69,000,000.  the  Far  East  constitute  the  world's  greatest  prize.     He 

2.  The  second  reason  for  the  collapse  of  their  exchange  said  that  the  number  of  American  firms  doing  business 
was  that  the  flow  of  foreign  capital  to  these  countries  in  the  Far  East  has  decreased  in  contrast  with  the  pres- 
ceased,  Latin-American  countries  found  their  exports  ent  activities  „f  English  and  German  firms,  at  a  time 
decreasing  because  of  the  sudden  cessation  ot  demand  ,  .,  .,  *  .  ,.  ., 
caused  largely  by  the  inability  of  Europe  to  buy  and  whe"  the  necessity  for  aggressive  American  activity  is 
by  the  world-wide  reaction  in  high  prices  leading  to  greater.  If  American  business  expects  successfully  to 
the  so-called  consumers'  strike.  compete  with  other  nations  in  the  Far  East,  it  must  exert 
There  was  a  heavy  slump  in  the  price  of  raw  materials  itself  primarily  in  three  directions : 

exported  by  these   Latin-American  countries.     Sugar  ,      T,               ,       .                                                    .... 

declined  from  16  to  10  cents  per  lb.  in  the  third  quar-  1_ Tt  must  freel>'  co-operate  with  the  native  busi- 

ter  of  1920;  coffee  declined  from  26  cents  to  12  cents  ness  and  local  enterprises. 

in  the  first  half  of  the  year;  wheat  declined  from  $2.58  2 — It  must  liberally  invest  its  surplus  capital  in 

per  bu.  to  $1.80  per  bu.;  wool  declined  from  59  cents  the  development  of  industries,  natural  resources  and 

per  lb.  to  24  cents.    This  slump  in  prices  together  with  public  works. 

the  decline  in  volume  caused  a  remarkable  decrease  in  3 — It  must  insist  that  American  economic  interests 

the  export  trade  of  these  countries.  be  upheld  by  an  American  diplomacy  as  alert  and 

3.  The  third  cause  for  the  collapse  of  exchange  is  given  vigorous  as  that  displayed  by  other  countries. 
as  impaired  credit.     The  currency  in  many  countries  . 

has  depreciated  and  in  some  government  finance  is  not  One  way  in  which  investments  in  China  can  be  handled 
sound.  Some  of  the  countries  have  not  yet  paid  inter-  js  through  a  group  of  American  and  foreign  bankers 
est  charges  on  their  debts.  There  is  little  accumula-  known  as  the  Consortium.  This  Consortium  is  prepared 
tive  reserve  to  fall  back  on  in  periods  of  depression  f„  i___  „,„„„„  a„  nu;  f  ui-  i  •  i  /■  -i 
such  as  the  present  as  Latin-Americans  are  not  a  t0  J°an  m?n%  to  C1"na  f,0r  PubllC  WOrks>  ^eluding  rail- 
saving  people,  and  much  of  the  money  earned  easily  roads  and  other  natlonal  purposes  whenever  China  de- 
was  spent  during  1919  and  1920.  slres   such  assistance.     The   Far  East   is   essentially   a 

battleground  on  which  many  nations  have  engaged  and 

The  possibilities  for  an  increased  flow  of  foreign  capi-  probably  will  continue  to  engage  in  a  hard  struggle  for 

tal   to   Latin-American   countries   are   fairly   good.     An  commercial  advantage,  and  not  onlv  must  American  resi- 

American  firm  has  recently  closed  a  contract  of  $8,000,-  dents  doing  business  in  the  Far  'East  be  placed  on   a 

000  for  the  construction  of  a  railroad  in  Bolivia.    Mar-  basis   of   equality   with  the  nationals  of   other  nations 

coni    Limited    has    contracted    with   the   government   of  competing  for  that  business,  but  the  necessary  arrange- 

Peru  to  operate  the  post  office,  telegraph  and  radio-tele-  ments  for  extended  credits  must  be  made, 
graph  services  of  the  country.     We  have  made  loans  of 

$30,000,000  to  the  State  of  Sao  Paulo,  Brazil,  and  $25,-  Foreign  Advertising 

000,000  to  Chile.     Activities  of  this  character  indicate  Advertising  as  a  means  of  securing  foreign  trade  was 

an  improvement,  but  some  of  the  countries  confront  a  the   subject  of   one  group   session.     The   policy   of  the 

period  of  low  receipts,  and  some  of  them  will  have  a  home  factory  directly  controlling  the  advertising  copy 

lower  credit  rating  for  the  next  year  or  two  than  they  and  practically  selecting  the  mediums  in  which  it  is  to 

have  recently  enjoyed.    The  value  of  exports  from  these  appear  in   foreign   countries,  as  compared  with  leaving 

countries  will  increase  on  account  of  the  quickened  de-  the  writing  and  disposition   of  this   copy  in  the  hands 

mand  in  Europe  and  the  United  States,  which  is  already  of  the  distributors  in  the  different  countries,  was  advo- 

apparent,  and  also  because  of  the  large  crops  in  Latin-  cated  by  Frederick  Dickinson,   advertising  manager  of 

America  just  now  coming  on  the  market.  the  Hupp  Motor  Car  Co.     In  the  early  days  of  the  Hupp 

Unsold  Stocks  export   experience   the   distributor,    no   matter   in    what 

country  he  did  business,  wrote  his  own  copy  and  selected 

Although   the   trade   between    the   United   States   and  his  own  advertising  media,  and  determined  the  si/.e  and 

Asia  increased  five  fold  since  1914,  there  are  in  certain  extent  of  the  advertising  schedule,  the  factory  dividing 

ries  in  Asia  great  stocks  of  unsold  United  States  the  expense  on  a  basis  of  appropriating  a  definite  amount 

goods  in  ports  clue  to  cancellation  of  contracts.    Ameri-  per  car  shipped.     This  situation  has  been  discontinued, 

can    importers,    resident   in    China,   have   been    literally  Under  the  new  plan,  the  factory  pays  the  entire  cost 

swept  off  their  feet  and  what  is  known  as  the  mushroom  of  its  advertising  campaign.    It  makes  up  the  list  of  pub 

trader  and  importer  of  the  Far  East  has  gone  and  stable  lications.      The  reason  for  the  change  of  policy  was  that 

business  considers  his  elimination  a  good  thing.     After  the  company  wanted  to  be  sure  that  the  factory'] 

the  war  when   there  was  no   demand  for  our  goods  in  was   being  told   regularly   and   steadily   throughout    the 
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market  and  told  in  its  own  words.  The  plan  was  to 
guard  against  misstatements,  exaggeration  and  insuffi- 
ciency of  statement.  Although  opposition  on  the  part 
of  distributors  to  this  plan  was  expected,  none  material- 
ized. The  Hupp  company  is  still  handling  its  foreign 
advertising  in  this  manner,  and  is  satisfied  with  the  plan. 
The  machinery  and  routine  of  the  work  is  handled 
through  an  agency. 

The  necessity  for  studying  the  psychology  of  the  dif- 
ferent nations  you  are  doing  foreign  trade  with  was 
emphasized  by  Fred  Cardway,  general  manager  of  the 
Packard  Export  Corporation.  Cardway  is  emphatic  in 
the  statement  that  no  exporter  should  attempt  to  do 
business  in  any  market  until  he  knows  thoroughly  its 
distinguishing  characteristics,  its  peculiarities  and  its 
sales  potentialities.  Psychological  truths  are  independ- 
ent of  time,  place  or  race.  Human  nature  is  the  same 
the  world  over.  All  men  are  actuated  by  the  same  desires 
for  food,  clothing  and  shelter,  so  our  problem  in  inter- 
preting the  psychology  of  the  races  of  the  world  resolves 
itself  into  a  matter  of  familiarizing  ourselves  with  the 
racial  surface  differences  that  persist  as  a  consequence 
of  tradition,  habit  and  geographical  location.  It  is  for 
the  salesman  to  trace  these  varying  qualities,  these  cus- 
toms, morals,  prejudices,  fashions  and  social  and  national 
standards  back  to  their  source.  Having  studied  these, 
he  is  then  in  a  proper  frame  of  mind  to  approach  his 
prospects. 

Foreign  Trade  Education 

J.  Walter  Drake,  Hupp  Motor  Car  Co.,  and  chairman 
of  the  Export  Committee  of  the  National  Automobile 
Chamber  of  Commerce,  Inc.,  recommended  the  establish- 
ment of  a  government  training  academy  to  be  devoted  ex- 
clusively to  the  preparation  and  education  of  men  for  the 
government  foreign  service.  Such  an  academy  would 
rank  with  West  Point  or  Annapolis.  This  academy 
should  have  sufficiently  large  classes  at  all  times  to  sup- 
ply the  necessary  men  for  any  possible   demand  on  its 


service.  A  thorough  and  intensive  course  of  training, 
both  commercial  and  diplomatic,  should  be  provided. 
There  would  be  interchange  of  duties  both  before  and 
after  entering  actual  service,  so  that  a  man  upon  finish- 
ing his  course  would  have  acquired  a  sufficient  knowl- 
edge of  diplomatic  usages  to  enable  him  to  fill  a  consular 
place  if  necessary.  There  would  be  a  fundamental 
training  in  the  necessary  requirements  to  fit  the  men  to 
meet  upon  foreign  ground  the  trained  experts  of  other 
nations. 

An  academy  of  this  character  would  do  much  to  pre- 
vent the  loss  to  the  foreign  service  of  men  who  through 
long  training  and  experience  have  dropped  out  because 
of  lack  of  adequate  funds  to  carry  on  the  work.  The 
government  foreign  service  requires  special  training  and 
capacity  in  its  men,  which  can  only  be  produced  through 
an  academy  of  this  character. 

Drake  believes  that  some  movement  of  this  kind  is 
needed  to  correct  the  situation  of  to-day.  We  must  come 
to  a  quick  and  full  understanding  of  the  fact  that  a 
proper  and  adequate  organization  of  the  government 
service  is  vitally  necessary  as  a  foundation  for  the  new 
enterprise  of  the  great  world  trade  for  which  we  are 
actively  bidding.  As  a  nation  we  must  recognize  and 
acknowledge  the  fundamental  necessity  of  foreign  trade. 
There  must  be  built  up  in  this  country  a  public  opinion 
that  will  force  Congress  to  accept  foreign  trade  as  a  part 
of  our  national  policy  and  provide  for  its  adequate  sup- 
port as  for  other  essential  parts  of  the  government  pro- 
gram. Diplomacy  is  inseparably  linked  with  foreign 
trade.  The  government  should  have  a  foreign  service 
adequate  to  fulfill  its  responsibilities  for  the  success  of 
the  national  enterprise.  It  is  the  duty  of  the  government 
to  establish  the  contact  with  prospective  buyers  through 
diplomatic  relations;  thereafter  through  the  same  means 
to  insure  the  continuance  of  an  attitude  of  friendliness 
and  good  will  that  the  channels  of  trade  may  be  kept 
free.  The  influence  of  diplomacy  must  be  exerted  from 
rhe  very  beginning  and  continued  to  the  end. 


A  New  Disk  Type  Bearing 


ANEW  Swedish  disk  bearing  for  motor  vehicle  and 
other  purposes  has  recently  been  introduced  in  this 
country.  The  disks  are  not  cylindrical  but,  on  the  con- 
trary, are  central  sections  of  an  ellipsoid  of  revolution. 
The  bearing  comprises  two  race  rings  provided  with 
grooves  in  which  the  disks  run.  It  is  possible  to  com- 
pletely fill  the  space  between  the  race  rings  with  disks 
by  inserting  the  disks  with  their  axes  perpendicular  to 
the  bearing  axis  and  then  swinging  them  around  into 
their  correct  position. 

One  of  the  advantages  claimed  for  the  NKA  bearing- 
is  that  the  disks  are  self  guiding,  that  is,  do  not  require 
a  cage  to  guide  them.  A  cage  is  used  only  because  the 
disks  must  be  held  apart  in  order  to  reduce  the  friction. 
It  is  obvious  from  the  sectional  view  of  the  bearing  thai 
a  bearing  of  this  type  is  capable  of  taking  both  radial 
and  thrust  loads,  the  latter,  of  course,  to  a  far  greater 
extent  than  the  ordinary  annular  ball  bearing. 

It  is  claimed  that  this  bearing  known  as  the  NKA 
can  withstand  as  high  speeds  as  an  annular  ball  bear- 
ing, and  that  as  the  disks  have  less  mass  than  balls  of 
equal  carrying  capacity,  the  centrifugal  force  on  the 
disks  is  less.  High  carrying  capacity  is  obtained  in  this 
bearing  by  reason  of  the  fact  that  the  pressure  on  the 
disks  is  greatest  at  the  center  of  the  disks  and  very 
small  at   the  edges,  hence  there  is  no  tendency   for  the 


Section  and  side 
view  of  the 
NKA  disk  bear- 
i  n  g ,  latter 
showing  method 
of     assembling. 


edges  to  become  damaged.  When  the  disk  bearing  is 
iubjected  to  thrust  loads  the  disk  reaction  automatically 
assumes  a  certain  angle  which  depends  on  the  amount 
of  pressure. 

In  these  disk  bearings  the  grooves  of  the  races  and 
the  rolling  surfaces  of  the  disks  do  not  have  the  same 
radius.  The  radius  of  the  disk  rolling  surface  is  slight- 
ly smaller,  being  so  calculated  that  when  the  bearing  is 
under  lull  load  the  entire  width  of  the  rollers  is  in  con- 
tad  with  the  bearing  race.  The  manufacturers  of  this 
bearing  are  the  Northern  Ball  Hearing  Go. 
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Germany  Reveals  Extent  of  Auto- 
motive Exports 

Statement  issued  by  official  statistical  bureau  tells  the  extent  of  trade  for 
the  first  eight  months  of  1920.  Figures  show  that  trade  reached  many 
parts  of  the  world.  Domestic  business  is  much  hampered  by  taxes  and 
operating  costs. 

By  Benno  R.  Dierfeld 


DURING   the    first    eight   months    of    1920    Germany 
exported  14,024  passenger  car  and  truck  chassis. 
During  the  same  period  there  were  imported  into 
Germany  122  passenger  cars  and  50  trucks. 

This  information  is  contained  in  the  first  statement 
issued  by  the  German  Statistical  Office  on  automotive 
exports  and  imports.  The  figures  cover  the  period  from 
Jan.  1,  1920,  to  Aug.  31,  1920.  The  figures  are  not  ac- 
companied with  descriptions  that  the  American  manu- 
facturers would  like  to  have  for  comparison,  but  they 
are  done  in  the  method  of  the  German  Statistical  office. 
Export — It  is  regretted  that  the  export  figures  make  no 
distinction  between  car  and  truck  chassis  and  no  dis- 
tinction between  a  chassis  and  the  complete  vehicles. 
The  only  information  available  as  to  these  shipments  is 
the  total  number  of  vehicles,  the  weight  and  total  value. 
The  distribution  to  the  several  countries  is  compared, 
in  the  report,  only  by  weight.  To  this  is  added  an  un- 
official computation  of  percentage. 

The  total  exports  were  14,024  passenger  car  and  truck 
chassis,  listed  at  28,764,500  kilograms,  value  883,116,000 
marks.  A  kilogram  is  2.204  pounds.  Owing  to  the  vari- 
ations of  exchange  during  the  period  under  discussion, 
an  estimate  of  the  value  of  a  mark  is  impossible.  The 
point  of  consignment  of  the  chassis  and  the  weight  to 
each  country  during  the  period  reported  on  is  as  fol- 
lows: 

Country  Kilograms  Per  Cent 

Belgium    658,100  2.30 

Denmark    2,871,900  10.00 

France     489,300  1.70 

Great  Britain    3,272,200  11.40 

Italy    131,000  .40 

Netherlands 6,025,700  21.00 

Norway 1,235,900  4.30 

Poland     394,600  1.30 

Switzerland    4,160,500  14.50 

Spain 5,655,600  19.70 

Southeast  Asia   520,800  1.80 

United  States   X33.000  2.90 

Central  America   148,800  .50 

South  America    563,000  1.90 

Other  America    597,400  2.00 

Other  countries 1,206,700  L30 

The  percentage  of  exports  to  the  late  enemy  countries 
as  shown  by  this  table  is  interesting,  to  say  the  least. 
In  the  main,  it  may  be  laid,  thai  the  trade  has  about 
followed  the  lead  of  the  unofficial  estimates  made  recent- 
ly by  American  exporters,  who  have  been  watching  Ger- 
many closely.  Just  what  is  meant  by  "Other"  American 
countries  after  setting  forth  United  States,  Central 
America  and  South  America  is  not  clear. 


Imports — In  the  accounting  for  imports  into  Germany, 
the  figures  are  much  more  satisfactory,  but  these  imports 
are  so  small  as  to  be  a  negligible  factor  in  trade.  They 
are  about  what  might  be  expected. 

Of  the  122  passenger  car  chassis  imported,  with  a  total 
weight  of  263,000  kilograms,  the  division  of  the  trade 
follows: 

Country  Chassis  Per  Cent 

Austria     78  64 

United  States 10  08 

Other  countries    34  28 

The  50  motor  truck  chassis  are  given  a  weight  of  137,- 
100  kilograms.    The  statistics  are: 

Country  Chassis  Per  Cent 

Austria 15  30 

United  States 22  44 

Other  countries    13  26 

Motorcycles — The  motorcycle  trade  is  rather  insignifi- 
cant. The  exports  were  2839  machines  of  a  total  value 
of  19,657,000  marks.  The  country  of  consignment  and 
the  number  of  machines  is: 

Country  Number  Per  Cent 

Denmark   531  18.75 

Netherlands    893  31.10 

Sweden     372  13.30 

Switzerland    537  18.95 

Other  countries   506  17.90 

The  imports  were  17  motorcycles  with  a  weight  assigned 
of  2400  kilograms. 

Parts — There  is  no  mention  of  imports  of  parts  dur- 
ing this  period  and  the  exports  of  parts  are  listed  by 
weight,  with  no  distinction  as  to  kinds  of  parts  or  wheth- 
er for  cars,  trucks  or  motorcycles.  The  total  weight  of 
these  exports  is  1,188,700  kilograms.  The  countries  of 
consignment  and  the  weight  in  kilograms  follow: 

Country  Weight  Per  Cent 

Belgium    170,800  14.00 

Denmark     141,800  11.00 

France 77,700  7.00 

Austria    55,200  5.00 

Poland     :..'. .50 

Portugal    L,600  .10 

Finland     27,400  2.40 

Sweden    239,800  20.00 

Switzerland    205,800  18.00 

Spain 16,100  1.40 

Southwest  Asia 3,800  .30 

United  State.    3,800  .30 

Central  America  ...  3,200  .20 
South  America  ....  8,900  .80 
other  countries  226  I! 
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Tires  and  Tubes— The  exports  in  the  rubber  section  of  Despite  this  feeling  as  to  domestic  trade,  the  automo- 

the  automotive  report  show  that  tubes,  tires  and  tire  tive  industry  is  proceeding  with  plans  for  an  automo- 

protectors    were    exported    to    the    value    of    36,838,000  bile  show  this  fall,  the   dates   being  from  Sept.  23  to 

marks,  with  a  total  weight  of  249,200  kilograms.     The  Oct.  2.     This  show  will  be  held  in  the  large  building 

country  of  consignment,  with  the  weight  to  each  country,  erected  in  1914  by  the  Automobile  Manufacturers'  Asso- 

follows:  ciation  and  the  Automobile  Club  of  Germany,  especially 

p     r     ,  for  a  show  that  was  planned  for  the  fall  of  that  year 

Country                          Weight  but  wh-ch  wag  nQt  heW  because  of  the  outbreak  of  the 

Denmark    »l>l0J!                     ,,„  year.     The  building  is  a  one-story  structure,  especially 

Italv    10,300                       4.20  •                          .            e.           ,-u-.-               ,  ,             a 

VT  .r    .      ,                      .,,'.„„                   91  nft  planned  for  industrial  exhibitions  and  has  a  floor  space 

Netherlands   52,o00                     21.00  r,  ..  ...                          ,           ,  .     .,      .            ,        ,-,...        ,     „ 

Switzerland                      73  000                    29.20  °f  20,400  square  yards  and  is  the  largest  exhibition  hall 

Southeast  Asia               13100                     5.30  on  the  continent.     The  show  regulations  as  announced 

South  America 15400                      6.20  in  part  are : 

Other  Countries   . . .      33,100                    13.30  As  exhibits,   only   products   of  German   firms,   having 

.                       ,.  .    ,    .._         ,.        „.     .              KC  on r  their  residence  in  the  German  empire,  shall  be  permitted. 

The  imports  are  listed  differently      First  come  06  876  ^  announcements  are  to  be  delivered  until  May  15 

air  tubes  with  a  weight  of  119  400  kilograms.    The  coun-  &t  the  Geschaftsstelle  der  Ausstellung  ( show  office),  Ber- 

try  of  origin  and  number  of  tubes  are:  ^  w_  g   Leipziger  platz   16      Announcements    coming 

Country                          Number             Per  Cent  to  hand  later  are  taken  into  consideration,  too,  if  space 

Belgium    12,200                   21.50  is  available.    However,  for  such  announcements  an  addi- 

France    20,072                   35.30  tional  rental  of  25  per  cent  is  required.     The  rent  for  a 

Great  Britain 3,896                      6.85  show  stand,  including  the  uniform  stand  equipment,  is 

America    16,485                    28.99  500  marks  for  the  square  metre  area  and  250  marks  for 

Other  countries 4,223                     7.36  the  square  metre  wall   surface  without   area.     All   ex- 
Next  come  tire  casings,  of  which  there   were  95,158  hibits  are  distributed  among  the  stands  by  lot  within  the 

with   a   weight   of   446,700  kilograms.     The   country   of  following  groups: 

origin  and  the  number  of  casings  follow:  1.  Passenger  cars,  shown  by  automobile  factories. 

Country                            Number              Per  Cent  2-  Passenger  cars,  shown  by  body  works. 

Belgium    19,083                   21.01  3.  Commercial  vehicles  of  all  kinds. 

France    18,209                    19.12  4.  Motorcycles  (if  not  shown  together  with  motor 

Great  Britain    10,744                     11.30  vehicles) 

United  States   11,326                     11.32  _             '    .   ,                                                       . 

Other  countries  ....      35,796                    37.25  5-  Material,  spare  parts  and  accessories  for  motor 

vehicles. 

These  figures  appear  to  reflect  Germany's  position  as  6    Equipment    for    automobilists,    clothing,    cars, 

to  raw  materials  for  tires  at  the  end   of  the  war.     It  books  magazines  etc 

must  be  remembered  that  German  tire  exports  before  the  ?    ^          {  ^  ^  machine  tools>  used  in  manu. 

war  were  a  considerable  amount.  facturing  of  motor  vehicles  or  their  parts  and  ac- 

Domestic  Trade  Retarded  cessories. 

The  German  automotive  industry  is  practically  with-  It  is  expected  that   this   show   will  bring  many   new 

out  hope   of  important   domestic   business   in   the   near  models  to  notice  and  that  it  will  really  show  to  the  public 

future.    This  is  partially  due  to  the  present  15  per  cent  the  vehicles  with  which  Germany  hopes  to  compete  for 

sales  tax,  which  operates  double  on  the  exchange  of  a  the  world  trade, 
used  car  for  a  new  one,  as  the  sale  of  the  used  car  is 

taxed   also.     This    has   practically   ended   the   exchange  UPS  and  Downs  of  Industry 

sales,   for  in  the  case  of  a  trade  of  a  used  car  on  the  The  story  of  the  German   automotive   industry  since 

basis  of  a  $500  value,  for  a  new  car  of  $3000  value,  the  the  war   is    interesting.     The   second   half   of    1919   was 

tax  on  the  deal  would  be  on  a  $3500  transaction.  a  period  of  progress  for  the  industry  and  in  the  first 

In  addition  to  this  there  is  the  severe  wheel  tax  and  quarter  of  1920  the  industry  had  set  itself  for  a  period 
the  high  price  of  fuel  to  be  considered.  Dealers  also  of  progress,  but  in  March  came  the  reactionary  commo- 
anticipate  a  very  heavy  tax  on  personal  property.  It  tion,  called  here  the  "Kapp-Putch,"  which  caused  a  gen- 
is  feared  that  with  all  of  these  taxes  on  the  car,  and  the  eral  economic  and  political  confusion  and  was  followed 
additions  of  heavy  property  taxes,  there  will  not  be  much  by  a  period  of  depression.  To  make  the  situation  even 
money  left  for  motor  cars.  The  sales  tax  on  the  pur-  worse,  it  was  during  this  period  that  the  serious  change 
e  of  a  large  car  at  present  often  amounts  to  30,000  in  the  rate  of  marks  took  place.  This  financial  flurry 
marks.  was  accompanied  by  the  rise  of  prices  of  cars  on  the 

It  is  true  that  the  sales  tax  law,  which  was  passed  as  domestic    market   and   the   complete   loss   of  the   export 

a  luxury  tax,  operates  to  the  benefit  of  the  professional  trade  that  had  been  well  started. 

or  business  use  of  the  car.    But  the  tax  collector  is  tak-  It  was  not  until  September  of  1920  that  the  automo- 

ing   no   chances.     His   method    is    to    collect   the   entire  tive  market  again  reached  a  stage  equal  to  that  of  the 

i  t  of  the  sales  tax  and  then  remit  parts  of  it  from  end  of  1919.    During  1919  there  had  been  a  fair  market 

time  to  time,  as  he  is  convinced  that  the  vehicle  is  used  for   used   cars   and  trucks,   mostly   army   vehicles  over- 

for  the  exempt  purposes.     The  difficulty  of  this  is  that  hauled  for  civilian  service.     But  this  trade  ended  with 

the  physicians  and  others  who  would  most  benefit  from  the  March  break-up  of  business,  and  at  the  end  of  1920 

this  law  have  a  very  serious  trouble  in  finding  the  money  there  the  trade  had  not  recovered.     At  the  close  of  the 

n  ith  which  to  pay  the  tax  at  the  time  of  the  sale.  year  used  car  prices  were  about  30  per  cent  lower  than 

This  sales  tax  is  not  imposed  on  cars  sold  for  export,  at  the  beginning  of  the  year  and  trucks  were  fully  45 

Mil.       the  cu   Inner  comes  to  Germany  to  make  the  pur-  per  cent  lower  than  at  the  end  of  1919. 

chase.     If  the  car  is  bought  in  person  in  this   country  The  trend  of  prices   of  passenger  cars   and   trucks   is 

then   it   must   pay  the  local  luxury  or  sales  tax.  well  shown   in   the  minimum  prices  at  which   a  vehicle- 
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can  be  listed  for  export  for  the  purposes  of  collecting 
duties.  The  Government  committee  revises  the  minimum 
prices  frequently.  The  Convention  of  Truck  Manufac- 
turers advises  as  to  the  prices  of  trucks.  It  must  be 
remembered,  however,  that  the  prices  quoted  in  these 
tables  are  the  minimum,  applying  only  to  the  cheaper 
cars  and  trucks  of  each  class.  The  more  carefully  manu- 
factured cars  are  listed  at  much  higher  prices.  The 
prices  given  do  not  include  export  duty,  but  are  the  office 
price  for  an  export  shipment.  Only  three  sizes  of  ve- 
hicles are  mentioned  for  this  comparison.  The  prices 
follow: 
Passenger  Car  Chassis  Value 

Engine  Brake  Hp. 

15  Hp.  30  Hp.  45  Hp. 

Marks  Marks  Marks 

Jan.  10,  1920 18,000  32,000  41,000 

Feb.  4,  1920 31,500  56,000  71,750 

May  1,  1920 39,375  70,000  89,687 

June  11,  1920 40,000  75,000  95,000 

Sept.  3,  1920   37,500  70,000  98,000 

Dec.  21,  1920 40,000  77,000  92,000 

Convention  Values  for  Motor  Trucks 

Load  Capacity 

2  Tons      3  Tons  4  Tons 

Marks  Marks 

70,000  75,000 

88,000  93,000 

130,000  140,000 

130,000  140,000 

112,000  122,000 

112,000  122,000 


Marks 

Jan.  10,  1920 60,000 

Feb.  4,  1920   80,000 

May  1,  1920   120,000 

June  11,  1920 120,000 

Sept.  3,  1920   102,000 

Dec.  21,  1920 210,000 

Licenses  Are  Restricted 

Another  very  serious  factor  in  the  matter  of  sales  has 
been  the  attitude  of  the  Government  toward  the  issuing 
of  licenses.  The  owner  of  a  motor  vehicle  is  required 
to  present  a  good  reason  why  he  should  use  his  vehicle. 
The  Automobile  Dealers'  Association  published  this  esti- 
mate of  the  number  of  licenses  in  effect  February  1,  1920. 
The  percentages  are  a  comparison  with  the  number  of 
permits  in  effect  January  1,  1920: 

Passenger  cars 53  per  cent 

Motorcycles 42  per  cent 

Trucks   204  per  cent 

The  increase  in  the  number  of  trucks  indicates  the 
development  of  motor  freight  transport  during  the  war, 


when  the  railways  were  required  for  military  purposes. 
Toward  the  end  of  1920  the  number  of  licenses  were  in- 
creased. While  more  vehicles  are  permitted  this  year, 
the  exact  number  is  not  published. 

Fuel  Prices 

Fuel  prices  also  have  had  a  retarding  effect,  as  can  be 
seen  by  the  following  table  of  prices: 

Gasoline-Consumer  Prices  for  100  Kilograms 


Delivering-   F 

ii'in 

German- American 

Rhenania, 

Petroleum  Co., 

Dusseldorf. 

Hamburg. 

Marks 

Marks 

December,  1919 

505.00 

590.00 

Januarv,  1920  .  . 

510.00 

528.70 

February,  1920 

. .    660.00 

814.00 

March,  1920 

876.50 

956.00 

April,  1920   

800.00 

823.00 

May,    1920    

937.00 

1.062.00 

June,  1920 

772.00 

1,062.00 

August,   1920    .  . 

....     745.50 

804.00 

September,  1920 

745.50 

775.00 

October,  1S20   . . 

745.50 

775.00 

November,  1920 

761.50 

793.00 

December,  1920 

761.50 

793.00 

Benzol-Consumer  Prices   per   100   Kilograms 

Marks 

May  17,  1919,  to  Jan.  5,  1920 142 

Jan.  6,  1920,  to  May  19,  1920 310 

May  20,  1920,  to  end  Feb.,  1921 560 

The  excessive  sales  tax,  15  per  cent  on  passenger  cars, 
whether  the  vehicle  is  a  new  or  a  used  car,  is  a  severe 
sales  resistant.  But  this  is  paid  only  once,  and  a  more 
serious  factor  is  the  wheel  tax  levied  by  the  Federal  Gov- 
ernment. This  tax,  unlike  the  sales  tax,  applies  alike  to 
all  vehicles,  whether  used  for  commercial,  professional 
or  recreation  purposes.  The  present  cost  of  operating  a 
car  in  Germany  is  shown  in  the  following  table,  which 
is  accepted  in  this  country  as  an  average  of  all  costs: 

Operating  Costs  per  Kilometer 

Marks 
15  B.hp.  passenger  car,  without  driver  3.00  to  3.50 
45  B.hp.  passenger  car  with  driver..   7.00  to  7.50 
4-5  ton  truck  with  driver 9.00  to  9.50 

The  existing  decrees  of  the  Government  have  practically 
excluded  foreign  cars  from  the  German  market. 


A  Battery  Meter 


AN  instrument  which  when  mounted  on  the  dash  of  an 
automobile  and  properly  connected  to  the  electric 
system  shows  the  operator  not  only  at  what  rate  the 
battery  is  charging  or  discharging,  but  also  the 
state  of  charge  of  the  battery,  has  been  placed  on  the 
market  by  the  Edward  A.  Cassidy  Co.,  Inc.,  under  the 
name  of  Cell-O-Meter.  It  is  of  the  same  size  as  an 
ordinary  dashboard  ammeter  and  is  designed  to  take  the 
place  of  the  latter  on  the  instrument  board.  The  con- 
nections are  the  same,  except  for  one  extra  connection 
from  the  Cell-O-Meter  to  ground. 

The  Cell-O-Meter  embodies  two  distinct  instruments 
and  has  a  two-part  dial.  On  the  left  side  is  the  ordinary 
ammeter  scale,  showing  both  charging  and  discharging 
current.  The  right-hand  half  of  the  scale,  marked  "Bat- 
tery Condition,"  is  divided  into  three  sections;  the  red 
section  denotes  that  the  battery  is  nearly  discharged  and 
should  not  be  used;  the  yellow  section  denotes  that  the 
battery   is  about  half  charged  and  is  safe  to  run   with, 


while  the  green  section  shows  that  the  battery  is  fully 
charged. 

Ordinarily  the  instrument  acts  as  an  ammeter,  but  by 
pushing  a  button  on  the  dial  the  battery  condition  indi- 
cating mechanism  can  be  brought  into  action.     The  in- 
strument        evidently 
operates  on  the  voltage 
measurement      princi- 
ple.      It     is     claimed 
that  when  this  instru- 
ment is  fitted,  it  is  not 
necessary     to     use     a 
hydrometer.     At  pres 
ent  the  instrument   is 
made    in    four   models 
and    the   model    to    be 
used  depends  upon  the 
battery     voltage     and 
ampere-hour    capacity. 
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S.  A.  E.  Summer  Meeting  Program 
Includes  Many  Important  Papers 

Five  professional  sessions  and  one  business  session,  together  with  Stand- 
ards Committee  meeting  will  occupy  greater  part  of  last  week  in  May, 
but  allow  ample  time  for  usual  sports  and  recreation.  Aeronautics,  high- 
way transportation,  research  and  standardization  the  important  subjects. 


DEFINITE  announcement  concerning  the  time  and 
nature  of  the  several  sessions  to  be  held  during 
the  semi-annual  meeting  of  the  Society  of  Auto- 
motive Engineers  at  West  Baden,  Ind.,  May  24  to  28,  has 
recently  been  made  and  is  summarized  below.  The  con- 
vention will  open,  as  usual,  with  a  meeting  of  the  Stand- 
ards Committee,  which  all  members  and  other  engineers 
interested  are  invited  to  attend.  Many  important  recom- 
mendations formulated  by  the  various  divisions  of  the 
committee  will  be  considered.  In  the  evening  of  the 
same  day,  Tuesday,  May  24,  the  usual  business  meeting 
will  be  held.  This  will  include  a  brief  address  by  Presi- 
dent Beecroft  and  election  of  members  of  the  Nominating 
Committee. 

The  morning  of  Wednesday  will  be  given  over  to  simul- 
taneous sessions  devoted,  respectively,  to  Highway 
Transport  and  to  Aeronautics.  The  need  for  Federal 
legislation  and  other  phases  of  aeronautics  bearing 
upon  commercial  air  transportation  will  be  consid- 
ered, while  existing  types  and  trends  in  aircraft  engines 
will  be  discussed  from  the  standpoint  of  military  and 
commercial  requirements. 

Wednesday.  Thursday  and  Friday  afternoons  and 
evenings  will  be  given  over  to  sports  and  recreation,  for 
which  elaborate  provision  has  been  made.  Many  mem- 
bers will  be  accompanied  by  their  wives,  and  the  pro- 
gram of  sports  includes  many  events  for  ladies. 

Thursday  morning  is  to  be  devoted  to  a  general  re- 
search session,  at  which  two  of  the  papers  will  contain 
descriptions  of  the  facilities  possessed  and  methods  fol- 
lowed by  two  research  organizations,  those  of  the  Uni- 
versity of  Michigan  and  the  General  Electric  Co.  The 
two  other  papers  will  deal  with  subjects  of  immediate 
practical  interest  to  all  automotive  engineers.  One  of 
these  will  discuss  lubrication,  the  author,  C.  W.  Strat- 
ford, of  the  Associated  Oil  Co.,  being  well  known  because 
of  the  extensive  research  and  development  work  he  has 
conducted  in  connection  with  lubricants  and  lubrication 
for  automotive  engines.  The  remaining  paper  at  this 
n  has  been  prepared  by  Herbert  Chase  of  AUTOMO- 
TIVE Industriks'  Editorial  Staff  and  deals  in  a  compre- 
hensive way  with  Practice  and  Theory  in  Clutch  Design. 
Over  twenty-five  designs  of  American  and  British 
clutches  are  illustrated  and  discussed,  the  advantages 
and  disadvantages  of  the  various  types  pointed  out  and 
the  principal  design  factors  outlined. 

The  Combustion  Session,  to  be  held  on  Friday  morn- 
ing, May  27,  will  include  three  papers,  at  least  two  of 
the  authors  being  well-known  among  engineers  who 
have  made  a  study  of  automotive  engines  and  their  com- 
bustion processes.  Dugald  Clerk  is  prevented  from  at- 
tending the  meeting,  but  his  paper,  summarizing  his 
notable  achievements  in  gas  engine  work  over  a  period 


of  nearly  forty  years,  will  be  presented  in  his  absence. 
Harry  L.  Horning,  whose  previous  papers  on  combustion 
chamber  design  will  be  well  remembered,  is  to  present 
many  interesting  facts  regarding  the  influence  of  com- 
bustion chamber  shape  on  turbulence  and  the  effect  of 
turbulence  on  combustion  and  engine  performance.  The 
physical  and  chemical  characteristics  of  flame  are  not 
generally  understood  by  engineers,  though  they  are  im- 
portant to  a  clear  understanding  of  combustion  phe- 
nomena. The  paper  on  Flame  by  C.  A.  French  should, 
therefore,  be  timely  and  instructive. 

The  concluding  session  of  the  meeting  will  be  held 
on  Saturday  morning  and  be  devoted  to  Fuel  Research 
subjects.  The  Bureau  of  Standards  will,  as  usual,  con- 
tribute valuable  information,  this  time  through  the  me- 
dium of  a  paper  on  the  Elements  of  Automobile  Fuel 
Economy  by  W.  S.  James,  with  appendices  by  Dr.  H.  C. 
Dickinson  and  S.  W.  Sparrow.  This  paper  contains  much 
valuable  basic  information  which  should  be  studied  and 
applied  by  all  automobile  engineers.  A  second  paper, 
showing  what  can  be  done  in  the  way  of  improving  the 
fuel  economy  of  an  automobile  engine  by  improving 
manifold  design,  is  to  be  presented  by  George  P.  Dorris. 
F.  C.  Ziesenheim,  whose  contributions  to  these  columns 
will  be  favorably  remembered  by  readers  of  Automotive 
Industries,  will  discuss  the  Development  of  a  High  Com- 
pression Oil  Engine,  a  subject  wThich  he  has  long  been 
giving  intensive  study. 

The  program,  except  the  business  and  standards  com- 
mittee sessions,  is: 

Aeronautic  Session.  Wednesday.  .May  25,  10  A.  M. 

Mead,  G.  J.  and  L.  E.  Pierce — Aviation  Power  Plant  Develop- 
ment. 

Clark,  V.  E. — Air  Transportation  and  the  Business  Man. 

Philbin,    S.    H. — Need   for    Federal    Control    in    Commercial 
Aviation. 
Transportation  Session.  Wednesday,  May  25,  10  A.   M. 

Goldbeck,  A.  T.— The  Vehicle  and  the  Road. 

Tilden,  C.  J. — Transport  Engineering  Education. 
General  Research  Session,  Thursday,  May  26.  10  A.  M. 

Hawkins,  L.  A. —  Industrial  Research. 

Stratford,  C.  W. — Lubrication. 

Chase,  Herbert — Practice  and  Theory  in  Clutch  Design. 

Lay,  W.  E. — Co-operation  in  Research. 

Combustion  Session,  Friday,  May  27,  10  A.  M. 

Horning:,  H.  L. — Turbulence  in  Theory  and  Practice. 

French.  C.  A. — Flame. 

Clerk,  Sir  Dusrald — Cylinder  Actions  in  Gas  and  Petrol  En- 
gines. 
Fuel  Research  Session,  Saturday,  May  28,  10  A.  M. 

Ziesenheim,  F.  C. — Development  of  a  High-Compression  Oil 
Engine. 

Dorris,  G.  P. — Manifold  Development. 

James,  W.  S. — Elements  of  Automobile  Fuel  Economy. 
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New  Life  for  Roadster  Body  Design 

This  article  describes  a  typical  roadster  of  the  new  design  brought  out  this 
year.  It  is  confined  to  a  seating  capacity  of  two  persons  and  is  rather  mas- 
sive in  comparison  with  older  designs.  The  top  is  permanent,  while  steps 
replace  the  usual  running-board.     Extra  tire  is  carried  in  compartment. 

By  George  J.  Mercer 


THE  current  year  has  brought  what  may  be  termed  a 
rebirth  of  the  roadster.  During  the  last  few  years 
interest  in  the  roadster  has  been  a  constantly  de- 
creasing factor.  Each  builder  made  a  roadster  to  suit 
his  own  trade,  without  much  regard  to  what  his  com- 
petitor was  doing.  Designers  in  general  seemed  to  be 
giving  considerably  less  attention  to  roadsters  than  to 
any  other  model. 

The  lack  of  interest  in  the  roadster  can  probably  be 
attributed  largely  to  the  increased  use  of  the  four-  and 
five-passenger  touring  body.  This  tended  to  discount 
the  use  of  the  roadster  and  to  center  designing  attention 
on  other  models. 

New  types  of 
roadsters  which 
were  exhibited 
first  at  the  New 
York  show  this 
year,  however, 
indicate  a  new 
life  for  this 
body  model. 
The  new  de- 
signs are  strict- 
ly limited  to 
two  seats  in 
most  cases,  al- 
though three 
seats  are  pro- 
vided    in     rare 

instances.  This  makes  the  roadster  a  distinct  model  and 
takes  it  out  of  conflict  with  the  four-  and  five-passenger 
touring  models. 

A  typical  roadster  of  the  new  type  is  shown  in  the 
accompanying  illustration.  The  principal  change  from 
the  older  roadster  models  is  comprised  in  the  more  mas- 
sive construction  and  increased  comfort  of  the  present 
models.  The  sides  are  high,  the  seats  are  low  and  the 
height  of  the  seat-back  has  been  increased.  Thus  the 
rider  is  given  a  genuine  sense  of  being  hugged  in  the 
seat.  The  seat  close  to  the  floor  meets  with  the  approval 
of  those  desiring  this  type  of  car,  since  they  are  usually 
drivers  regarding  their  car  as  a   sporting  as  well   as  a 


transportation  vehicle.  Making  the  seat-back  high  is 
an  easy  matter,  of  course,  when  the  seat  itself  is  placed 
close  to  the  floor. 

The  rear  carrying  compartment  is  made  as  commo- 
dious as  possible.  The  line  in  the  center  is  almost  to 
the  top  of  the  seat-back.  It  is  continued  in  a  generous 
sweep  to  cover  all  the  chassis  frame,  and  is  free  of  gaso- 
line gage  and  filler.  The  top  view  shows  that  the  width 
of  this  rear  end  is  made  to  cover  the  inner  line  of  the 
mudguards  and  that  there  is-  a  wheel  house,  as  with  a 
touring  body. 

The  appearance  of  this  large  rear  is  much  better  than 

niie  would  think 
when  looking  at 
a  finished  body 
before  it  is 
mounted  on  the 
chassis.  For- 
merly the  writer 
favored  a  rear 
end  the  top  line 
of  which  was 
nearly  horizon- 
tal. Now  that 
the  width  has 
been  increased, 
however,  the 
line  a  s  illus- 
trated presents 
an  excellent  ap- 
pearance; especially  when  the  extreme  back  end  is  wide 
enough  to  just  lap  over  the  inner  line  of  the  guard. 

The  appearance  from  the  side  indicates  that  the  top 
line  of  the  body  side  is  featured  to  some  extent  on  the 
corner  of  the  rear  and  forms  a  side  panel  line  to  the 
rear,  as  indicated.  The  corner  where  the  top  and  side 
sheets  blend  is  of  small  radius,  and,  as  the  top  line  of 
the  body  has  a  small  radius  to  the  outer  edge,  there  is 
almost  a  true  line  from  body  top  to  back. 

The  extra  tire  is  carried  usually  in  supports  at  the 
back  and  in  plain  view,  but  where  there  is  abundance 
of  room,  as  in  the  design  shown,  the  tire  can  readily 
be  carried  in  a  compartment.    This  method  gives  better 


Ficnt.   plan,   and    rear   views   of   the   roadster    illustrated   above   and   described    in   the   text. 
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protection  all  around.  The  floor,  as  indicated  by  dotted 
lines,  is  above  the  tire  space,  while  the  door  at  the  side 
gives  access  to  the  small  separate  compartment  forward. 

The  division  back  of  the  seat  is  similar  to  that  in  the 
average  coupe;  a  loose  lid  gives  access  and  it  is  a  handy 
place  to  carry  small  parcels.  But  the  primary  reason  for 
adding  the  space  back  of  the  seat  is  for  the  better  ap- 
pearance of  the  top.  The  top  is  given  length  from  back 
to  front  and  thereby  makes  the  whole  car  look  lower. 
It  is  surprising  to  note  how  much  improvement  is  made 
by  the  addition  of  this  6  inches  to  the  length  of  the  top. 
The  space  thus  provided  is  convenient  for  carrying  the 
storm  curtain  and  allows  room  for  parcels  as  well. 

The  top  in  the  design  shown  has  been  made  perma- 
nent. We  have  not  yet  reached  the  point  of  having 
genuine  approval  for  a  stationary  top  even  on  touring 
cars,  though  it  is  quite  general.  But  the  trend  is  slowly 
marching  in  that  direction,  for  a  large  number  of  such 
cars  are  used  with  the  top  up  most  of  the  time.  The 
permanent  top  has  the  disadvantage  of  furnishing  in- 
creased area  for  wind  resistance,  but,  on  the  other  hand, 
the  appearance  remains  good  for  a  longer  time.  Wind- 
shield side  wings  should  be  used  with  a  top,  as  shown. 
The  side  window  is  round,  because  such  construction 
better  simulates  a  Victoria  top  feature. 


The  mudguards  shown  indicate  the  general  design 
adopted.  On  some  of  the  new  cars  there  is  a  tendency 
to  supersede  the  runboard  with  steps.  This  has  been 
done  to  a  limited  extent,  of  course,  for  several  years, 
but  there  are  more  cars  so  equipped  at  the  present  time 
than  ever  before.  Several  new  car  manufacturers,  not 
yet  hampered  by  tradition,  are  using  this  as  regular 
equipment.  For  the  roadster,  steps  are  ideal,  as  a  better 
vision  of  the  road  is  allowed,  and  the  car  has  more  the 
sport-type  appearance  than  with  the  runboards. 

The  shield  meets  both  the  front  and  rear  guards,  and 
the  step  is  a  large  grill,  12  by  14  in.  long  by  10  in.  wide. 
It  is  usually  a  casting  of  aluminum  composition  and  is 
bolted  flat  against  the'  splasher,  behind  which  are 
brackets  supported  from  the  frame. 

The  doors  in  the  rear  compartment  are  always  the 
cause  for  disappointment  on  account  of  water  leaking 
through  when  the  car  is  washed.  This  difficulty  is  hard 
to  overcome,  but  a  minimum  of  leakage  can  be  assured 
if  the  opening  has  a  combing  or  lip  of  the  metal  project- 
ing Yi  in.  above  the  level  of  the  metal  sheet,  with  the 
lid  or  door  cupping  over  this,  and  with  rubber  tubing 
or  flexible  packing  to  make  the  connection  tight. 

The  hinges  for  these  lids  are  the  concealed  type,  and 
the  spring  box  lock  is  generally  used. 


Electrically  Heated  Japanning  Ovens 


AN  electrically  heated  japanning  oven  which  possesses 
several  features  of  general  interest  has  been  installed 
at  the  McCord  Manufacturing  Co.  plant. 

The  oven  is  of  the  continuous  conveyor  type,  and  is 
double-decked,  having  two  compartments,  one  over  the 
other.  The  work  after  being  dipped  is  carried  on  a  con- 
veyor through  the  lower  compartment,  then  back  and 
through  the  upper,  the  exit  of  which  is  just  above  the  en- 
trance to  the  first.  Both  compartments  have  the  same 
dimensions,  10  ft.  4  in.  wide  by  5  ft.  10  in.  high,  by  60  ft. 
10  in.  long.  It  is  equipped  with  General  Electric  Co. 
heaters,  and  automatic  control,  the  total  connected  load 
being  324  kw.  at  220  volts,  three  phase,  60  cycle.  The 
baking  capacity  is  3000  lb.  of  radiator  shells,  the  time 
being  45  minutes  from  extrance  to  exit.  The  oven  is  a 
Young  Bros,  installation. 

The  heat  is  divided  into  three  zones,  regulated  by  auto- 
matic  control  panels  located  just  above  the  entrance  to 
the  ovens  <  Fig.  1).  The  lower  compartment  is  equipped 
with  comparatively  few  heaters,  which  are  concentrated  a1 


the  rear  end.  This  gives  a  preheating  zone  in  the  for- 
ward end  through  which  the  work  passes,  before  being  sub- 
jected to  the  maximum  heat  of  the  compartment,  250  deg. 
F.  The  work  is  then  carried  to  the  upper  chamber, 
which  is  equipped  with  heating  units  for  its  whole 
length.  The  temperature  in  this  compartment  is  450  deg. 
F.  which  is  required  to  complete  the  bake. 


AN  interesting  explanation  of  why  farm  tractors  are 
not  built  with  four-speed  transmissions  like  many 
automobiles  was  given  in  a  popular  lecture  recently. 
The  speaker  said  that  the  maximum  drawbar  pull  which 
could  possibly  be  obtained  from  a  tractor  depended  upon 
its  weight,  and  this  determined  more  or  less  the  lowest 
speed  to  which  it  was  practical  to  gear  a  tractor.  At 
very  much  higher  speeds  the  tractor  had  so  much  unnec- 
essary weight  that  it  became  an  impractical  proposition, 
and  this  was  the  reason  that  these  higher  speeds  were 
not  provided. 


Fig.     1 — Lower     compartment     and     entrance     end     to 

first    heating    zone.        Continuous    conveyor    japanning 

oven.     Electric    heaters    shown    In    background. 


Ig.  2 — Upper  deck  of  contini 
ven  looking  In  direction  of  e: 
perature     control     instrument 


veyor  Japanning 
Automatic  tern- 
in     foreground. 
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The  Influence  of  Various  Fuels  on 
Engine  Performance 

Part  III 

This  instalment  of  the  report  on  the  authors  investigations  gives  definite 
data  regarding  the  maximum  temperatures  and  pressures  at  the  end  of 
compression  which  can  be  used  without  resulting  detonations.  The  use 
of  inert  gas  as  a  diluent  to  prevent  detonation  is  also  covered. 


By  H.  R.  Ricardcr 


Is  order  definitely  to  establish  the  relative  importance 
of  temperature  and  pressure  at  the  end  of  compres- 
sion upon  the  tende'ncy  to  detonate,  hexane  was 
evaporated  in  a  small  steam  boiler  and  admitted  to  the 
carbureter.  The  temperature  of  the  entering  gases  was 
then  controlled  by  means  of  the  electric  heater  fitted 
in  the  carbureter  air  intake  passage.  When  working  in 
this  manner  it  was  found  that  the  compression  ratio 
could  be  raised  by  0.1  for  every  10  deg.  C  (18  deg.  Fahr.) 
drop  in  temperature  from  70  deg  C.  (158  deg.  Fahr.)  to 
30  deg.  C.  (86  deg.  Fahr.),  the  corresponding  ratios  be- 
ing from  4.8:1  up  to  5.2:1. 

This  test  is  important,  because  it  establishes  a  definite 
relationship  between  the  temperature  of  the  charge  and 
its  tendency  to  detonate.  Nor  is  the  issue  confused  by 
any  question  of  a  further  drop  in  temperature  after  entry 
to  the  cylinder  due  to  the  latent  heat  of  unevaporated 
liquid.  So  long  as  no  evaporation  takes  place  within 
the  cylinder  the  temperature  of  compression  at  any  given 
speed — and  cylinder  temperature  will  always  bear  a 
definite  relationship  to  the  temperature  of  the  entering 
fluid  over  the  range  of  compression  ratio  explored — the 
final  compression  absolute  temperature  may  be  taken  as 
approximately  1.7  times  the  absolute  temperature  at  the 
commencement. 

Thus  an  increase  in  the  temperature  of  compression 
of  17  deg.  C.  (30.6  deg.  Fahr.)  necessitated  a  drop  in  the 
ci  mpression  ratio  of  0.1. 

If,  as  is  generally  supposed,  detonation  were  a  func- 
tion of  temperature  alone,  then  the  variation  in  compres- 
sion rati"  corresponding  to  the  variation  in  inlet  tem- 
perature would  have  been  nearly  five  times  as  great,  for 
the  difference  between  the  final  compression  tempera- 
tures at  compression  ratios  of  5:1  and  6:1  is  only  38 
deg.  C  (68.4  deg.  Fahr.)  if  the  inlet  temperature  is  con- 
stant. 

These  direct,  and  other  less  direct  experiments,  all  con- 
firm the  statement  made  previously  that  the  detonation 
point  of  a  fuel  is  more  closely  dependent  upon  compres- 
sion pressure  than  upon  compression  temperature. 

Relationship   Between    Detonation    Point    and    Spontane- 
ous  Ignition  Temperature 

It  has  generally  been  assumed  that  the  detonation 
point  of  a  fuel  would  be  dependent  upon  its  spontane- 
ous ignition  temperature  as  determined  in  air  or  oxygen. 


•Krom   ;>    prellminu  i      repoi '    on 
author    and    nth^r    Investlgal 

hed  In  Thi     i  ul oottt    I  ngi  u  ■ 


■  ..I  i     conducted    by   the 
in     Petroleum   Co,   and 


While,  broadly  speaking,  the  results  showed  that  the 
temperature  of  spontaneous  ignition  of  a  fuel  might  be 
taken  as  a  very  approximate  indication  of  its  tendency 
to  detonate,  it  was  found  to  be  quite  unsafe  to  rely  upon 
this  relationship. 

Table  VI  shows  the  compression  ratio  at  which  certain 
samples  were  found  just  to  detonate.  The  table  also 
shows  the  temperature  of  spontaneous  ignition,  in  air 
and  oxygen  at  atmospheric  pressure,  as  determined  by 
Harold  Moore. 

If  detonation  were  a  function  of  compression  tempera- 
ture alone,  then  a  closer  relationship  might"  be  looked 
for  between  the  temperature  at  which  detonation  com- 
menced and  the  temperature  of  self-ignition.  In  any 
event,  however,  the  conditions  obtaining  in  an  engine 
cylinder  in  which  the  gases  are  in  a  state  of  violent  tur- 
bulence are  very  different  from  those  under  which  the 
tests  for  spontaneous  ignition  were  carried  out. 

It  seemed  probable  that  the  temperature  of  spontane- 
ous ignition  of  a  fuel  would  form  a  tolerably  true  indi- 
cation of  its  readiness  to  pre-ignite,  as  distinct  from  the 
tendency  to  detonate.  This  seemed  to  be  borne  out  in 
the  case  of  those  fuels  which  pre-ignite  without  pre- 
liminary detonation,  such  as  the  members  of  the  aro- 
matic series,  methyl  alcohol,  etc..  but  the  following  ex- 
periments with  mixtures  of  the  paraffin  series  and  car- 
bon bisulphide  tended  to  corroborate  this  theory.  Ex- 
periments on  the  self-ignition  temperature  of  carbon 
bisulphide  when  ignited  as  a  stagnant  mixture  by  adia- 
batic  compression  showed  that  this  fuel  would  ignite 
spontaneously  at  a  temperature  of  about  275  deg.  C. 
(527  deg.  Fahr.).  When  this  fuel  was  tested  alone  in 
the  variable  compression  engine  heavy  pre-;gnition  oc- 
curred at  the  lowest  compression  ratio,  and  at  the  lowest 
inlet  and  water  temperature,  with  the  result  that  it 
could  not  be  used  at  all. 

The  pre-ignition  was,  however,  unaccompanied  by  any 
trace  of  detonation.  When  carbon  bisulphide  was  mixed 
with  aromatic  free  gasoline  in  proportions  up  to  and 
even  exceeding  50  per  cent,  it  was  found  to  raise  the 
detonation  point  as  compared  with  that  of  the  gasoline 
alone.  A  mixture  of  aromatic  free  gasoline  and  car- 
bon bisulphide  in  equal  parts  was  found  to  detonate 
with  a  compression  ratio  of  5.15:1,  while  pure  aromatic 
free  gasoline  detonated  at  a  compression  ratio  of  4.85:1. 
So  far,  therefore,  as  detonation  is  concerned,  carbon 
bisulphide  may  be  said  to  have  a  positive  toluene  value 
of  about    IS  per  cent.     When   running  with  such  a   mix- 
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ture  at  a  compression  ratio  of  5.15:1  there  was  no  trace 
of  pre-ignition,  and  it  was  not  until  the  proportion  of 
aromatic  free  gasoline  was  still  further  reduced  that  pre- 
ignition  first  became  apparent. 

The  inference  to  be  drawn  from  these  experiments  is 
that  carbon  bisulphide,  while  pre-igniting  very  readily, 
will  not  detonate,  whereas  any  paraffin  gasoline  will 
detonate,  but  will  not  readily  pre-ignite.  Tests  carried 
out  on  the  special  machine  designed  for  ascertaining  the 
self-ignition  temperature  of  fuels  when  ignited  by  adia- 
batic  compression  showed  that  carbon  bisulphide  ignited 
under  compression  at  a  gage  pressure  of  about  185  lb. 
per  square  inch  and  a  compression  temperature  of  about 
275  deg.  C.  (527  deg.  Fahr.),  while  the  aromatic  free 
gasoline  ignited  under  the  same  conditions  at  a  gage 
pressure  of  320  lb.  per  square  inch  and  at  a  temperature 
of  353  deg.  C.  (668  deg.  Fahr.).  The  initial  tempera- 
tures before  compression  were  15.0  deg.  C.  (59  deg. 
Fahr)  and  15.6  deg.  C.  (60.1  deg.  Fahr.)  respectively. 

In  the  case  of  those  fuels  which  pre-ignite  without 
preliminary  detonation,  it  was  found  very  difficult  indeed 
to  determine  the  pre-ignition  point,  because,  in  practice, 
this  clearly  depends  largely  upon  the  temperature  of  the 
exhaust  valves,  sparking  plug  electrodes  and  other  insu- 
lated parts  within  the  combustion  chamber.  As  might 
be  expected,  variations  in  the  design,  or  in  even  the 
condition  of  the  sparking  plug,  exerted  so  great  an  in- 
fluence upon  the  tendency  of  the  fuel  to  pre-ignite  as  to 
render  anything  more  than  a  very  approximate  deter- 
mination impossible. 

It  is  hoped,  later  on,  that  the  results  of  tests  of  the 
spontaneous  ignition  temperature  and  pressure,  when 
both  temperature  and  pressure  are  raised  by  the  adia- 
batic  compression  of  a  stagnant  mixture,  will  be  suffi- 
ciently advanced  to  enable  them  to  be  fully  dealt  with, 
and  their  relation  to  the  detonation  point  shown. 


It  may  be  argued  from  the  test  results  given  that  so 
far  as  existing  engines  are  concerned,  no  advantage 
would  be  obtained  from  the  use  of  a  fuel  of  high  toluene 
value,  because  very  few  engines,  other  than  aircraft, 
have  a  compression  ratio  as  high  as  5:1  which  in  the 
variable  compression  engine  requires  a  toluene  value 
of  only  5  per  cent. 

It  must  be  remembered,  however,  that  in  this  engine 
every  effort  has  been  made  to  reduce  detonation.  The 
form  of  the  combustion  space  is  the  most  efficient  prac- 
tically obtainable.  The  charge  is  ignited  from  two 
points  at  opposite  sides  of  the  combustion  chamber,  and 
the  time  of  the  passage  of  the  spark  perfectly  syn- 
chronized. Turbulence  of  the  charge  in  the  cylinder  is 
at  a  maximum,  and  there  are  no  pockets  or  recesses  where 
unburnt  gas  can  become  entrapped  and  detonated. 

Finally  all  comparative  tests  were  run  at  a  speed  of 
1500  r.p.m.  corresponding  to  a  piston  speed  of  2000  ft. 
per  minute. 

In  the  ordinary  car  or  commercial  vehicle  engine  these 
ideal  conditions  do  not  apply,  but  on  the  contrary  the 
combustion  chambers  are  in  many  cases  so  designed  as 
to  encourage  detonation.  Check  tests  were  from  to  time 
made  on  various  standard  engines  on  different  test  beds 
at  the  laboratory.  One  engine,  designed  and  built  by 
one  of  the  best  known  makers  of  commercial  vehicle  en- 
gines, afforded  an  excellent  illustration  of  the  effect  of 
combustion  chamber  design  upon  detonation.  Had  the 
designer  of  this  engine  set  himself  the  task  of  trying 
to  induce  detonation,  he  could  hardly  have  been  more 
successful.  This  particular  engine  had  a  compression 
ratio  of  3.95:1,  corresponding  to  a  compression  pressure 
of  only  78  lb.  per  sq.  in.,  yet  the  engine  detonated  alarm- 
ingly even  on  a  fuel  of  toluene  value  10  per  cent,  while 
the  variable  compression  engine  using  the  same  fuel 
would  run  perfectly  smoothly,  and  at  maximum  efficiency. 


Table  VI. 


A 


B 


'  ' 


Detonation  Point  in  the  Variable 

Compression  Engine  Self-ignition  Tem-  Self-ignition  Temperature 

Specific  Compression  perature  as  Deter-  at  Atmospheric  Pressure 

Gravity  Com-  Pressure  Compression  mined  by  Adiabatic  as  Determined  by  Moore 

at  15  Deg.  C.  pressure  (Lbs.  per  Sq.  Temperature  Compression  with  Air  With  Oxygen  With  Air 

Fuel                            ('i'Deg.  F.)  Ratio  In.  Gage)  Deg.  C.  Deg.  F.  Deg.  C.  Deg.  F.         Deg.  C.              Deg.  F.       Deg.  C.   Deg.  F. 

Aromatic   free  gasoline.  .      0.718  4.85  105.5  392  738  ?53  668                                              —                — 

"A"  gasoline   0.782  6.0  148.5  430  807  367  693                                              —                — 

"B"   gasoline 0.723  5.7  133.5  422  792  —  —                  —                       —                —                — 

•■(-    gascin.-    n.727  5.25  118.0  407  765  —  —                  —                       —                —                — 

agolilie 0.760  5.35  121.5  410  770  —  —                   —                       —                —                — 

"B"  gasoline 0.719  4.7  100.5  387  729  —  —                 —                     —               —               — 

"F"   gasoline 0.704  5.05  111.6  400  752  —  —                272                     521              383 

0.750  4.55  96.0  381  718  —  —                                          — 

"H"  gasoline 0.767  5.9  nor,  428  803  —  —               —                   —             —             — 

.n-.muti.-s   0.885  6.5  163.5  438  820  —  —                   —                       — 

Kerosene    0.813  4.2  88.0  369  696  —  252                    485 

Paraffin  Si  i  i. 

80%    0.685  5.1  113.5  401           '     754  366  691  — 

lie,    pure    0.691  3.75  72.0  353  668  330  626 

Aromatic  Scries 

Benzol     98%         0.884  6.9*  179.0*  450*  843  419     -  7*7                 566                   1050 

99%    0.870  >7.0  >1S3.0  >452  844  422  792                 516(90%)       960 

ie,    91% 0.862  >7.0  >183.0  >452  844  —  4S4  (Coml.)     904 

Naphthene  Series 

-,.  xane.    93% 0.786  5.9«  140.5*  427  800  38/  729                   —                                          — 

0.781  5.8  136.5  425  797  378  713                   — 

Hexahydroxylene,    609!          "-T4 1  4.9  107.0  394  741  —  —                 —                     —               — 
i  [coAol  Orowp  and 

Kthyl   Alcohol.    98% 0.798  >7.5  >204.0  >424  795  514  959  518  965 

Methyl  alcohol   (purified  .  „,„_  „,„  .„  „„ 

wood   naphtha)    0.829  5.2*  116.5*  342*  648  457  855  — 

Methylated  spirits 0.821  6.5*  168.6*  382*  720  —  —  —  —  —  — 

Ether  2.95  17  r,  305  581  256  494  190  374  347 

Carbon    disulphlde 1.270  —  —  —  —  275  627  — 

Notes.     The  sign   •   denotes  thai   the   value  given  foi    compression   could  not  be  exceeded   owing  to  pre-ignition    occurring   before  audible 
detonation. 

Column  D      The  .-..inpr-    xion   t.  ,,,,,.  .., i m •      given   in    this  column  are  calculated,  taking  into  account  the  tailor  use  In  temperature  due, 
respectively,  to  the  latent  heat  of  evaporation   of  the  fuel  on  the  one  hand  and  a  constant  heat  Input  of  b.r.  B.T.U.  s  per  minute  on  the  othei. 

Column  E.     The  figures  given   in  this  column  are  the   temperatures  at  which  samples  of  the  fuel  were  found  just  to  ignite  spontaneously 
when  a  mixture  of  fuel  and  air  of  a  strength  to  give  complete  combustion  was  suddenly  compressed    without    initial    turbulence,   the   ratio  of 

.-,,„„„.      -       >.,.,:     ,M.,i I  self-lgnU •   red      This  m rfilch will  be  described  late,    has  only  recently  been  brought  Into 

rtainty  still  exists  as  to  the  true  value  for  the  exponent  of  the  compression  curve.      There  is  no  reason,  however,  to 

doubt  the  relative  accuracy  of  these  figures. 

Column*  F  and  O      The  figures  given  in  these  columns  are  taken   from  Harold  Moore's  paper  Oil    the  Spontaneous  Ignition  Temperatures 
ol'   Liquid    Fuels   for   Internal    Combustion    Engines   read  before    the   Society  of  Chemical  Industry,  DeceniiH-r    1st,   1916. 
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with  a  compression  ratio  of  5:1.  To  enable  the  particu- 
lar engine  referred  to  to  run  smoothly  on  any  fuel  hav- 
ing a  toluene  value  of  less  than  20  per  cent,  it  was  neces- 
sary to  employ  an  over  rich  mixture  and  to  considerably 
retard  ignition,  sacrificing  both  power  and  economy. 

It  is  estimated  that  the  majority  of  engines  now  in 
use  can  run  at  the  maximum  efficiency  on  a  fuel  of  toluene 
value  of  from  15  to  20  per  cent. 

In  the  summer  of  1919  the  Shell  Marketing  Co.,  realiz- 
ing that  the  existing  methods  of  specifying  the  quality 
of  their  motor  spirit  by  determination  of  the  specific 
gravity  and  boiling-point  range,  while  affording  useful 
information  in  certain  respects,  were  of  minor  import- 
ance compared  with  toluene  value,  inaugurated  the  sys- 
tem of  so  blending  their  shell  spirit  as  to  give  a  high 
uniform  toluene  value.  During  this  period  a  census  was 
taken  of  the  experience  of  fifty  users  of  a  total  number 
of  nearly  200  cars  and  commercial  vehicles.  An  analysis 
of  this  census  showed  an  average  increase  in  the  mile- 
age per  gallon  of  no  less  than  17  per  cent  as  compared 
with  other  brands  of  gasoline,  while  over  80  per  cent 
of  the  users  canvassed  volunteered  that  they  noticed  a 
very  marked  increase  in  power  on  hills,  due  clearly  to 
the  fact  that  absence  of  detonation  enabled  them  to  run 
at  slow  speeds  with  an  efficient  ignition  timing.  Guided 
by  these  results,  the  Shell  Marketing  Co.  have  determined 
to  maintain  a  definite  toluene  value  standard  for  their 
Shell  spirit,  and  they  now  always  blend  this  brand  with 
this  object  in  view. 

This  practical  experiment  proved  strikingly  that  it 
is  the  tendency  of  a  fuel  to  detonate,  which  in  practice 
controls  the  efficiency  and  power  output  obtainable  from 
it,  even  when  it  is  used  in  the  relatively  low  compression 
engines  such  as  are  general  to-day. 

Tests  carried  out  by  the  Royal  Aircraft  Establishment 
and  most  of  the  manufacturers  of  aero-engines  have 
shown  also  that  both  the  power  output  and  economy  of 
aero-engines  can  be  increased  by  the  addition  of  benzol 
to  fuels  of  low  toluene  value,  not  because  it  contains 
greater  internal  or  potential  energy,  for,  as  will  be 
shown  later,  it  does  not,  but  simply  because  the  addition 
of  benzol  checks  the  tendency  to  detonate  and  so  per- 
mits of  the  more  efficient  use  of  the  fuel.  The  Air  Min- 
istry's existing  specification  for  an  aircraft  spirit  in- 
sists upon  a  gravity  and  boiling-point  range  which  limits 
the  toluene  value  to  from  12  to  14  per  cent,  and  necessi- 
tates a  low  aromatic  content  for  the  fuel.  Such  a  fuel 
will  cause  violent  detonation  in  some  of  the  most  im- 
portant existing  aircraft  engines.  The  aromatic  con- 
tent, therefore,  is  often  raised  by  the  addition  of  ben- 
zol, which  is  composed  chiefly  of  benzene  and  which, 
curiously  enough,  is  the  heaviest  and  least  effective  mem- 
ber of  the  aromatic  group.  Such  a  state  of  affairs  illus- 
trates how  little  the  essential  characteristics  of  a  good 
fuel  were  understood. 

It  will  be  shown  later  that,  compared  with  the  ques- 
tion of  detonation,  all  other  considerations  and  differ- 
ences, in  so  far  as  they  control  the  power  output  and 
efficiency,  sink  into  insignificance. 

Certain  rigid  requirements  must,  of  course,  be  ful- 
filled. The  fuel  must  contain  at  least  a  minimum  pro- 
portion of  highly  volatile  constituents  with  a  high  vapor 
tension  in  order  to  facilitate  starting;  these,  however, 
can  be  added  to  any  fuel,  and  need  not  influence  appre- 
ciably its  toluene  value.  Again,  the  final  boiling  point 
must  not  be  so  high  that  liquid  fuel  will  condense  upon 
the  cylinder  walls,  and  so  ultimately  find  its  way  into 
the  crank  chamber.  These  and  other  points  will  be  dealt 
with  later  on,  but  it  is  well  to  emphasize  at  this  stage 
that,  compared  with  the  tendency  of  a  fuel  to  detonate, 
they  are  of  secondary  importance. 


In  the  course  of  the  investigations  upon  the  subject 
of  detonation  certain  other  experiments  were  tried,  some 
of  which  are  of  sufficient  interest  to  be  worth  recording. 

Since  detonation  is  presumably  a  function  of  the 
rate  of  burning  of  a  fuel,  experiments  were  carried  out 
with  a  view  to  ascertaining  how  far  the  efficiency  could 
be  improved,  when  the  rate  of  burning  was  controlled 
by  means  other  than  varying  the  composition  of  the  fuel. 
For  this  purpose  the  addition  both  of  cooled  exhaust 
gases  and  of  water  was  employed. 

It  was  found  that  by  the  addition  of  cooled  exhaust 
gases  to  the  standard  aromatic  free  petrol,  detonating 
normally  at  a  compression  ratio  of  4.85:1,  the  compres- 
sion could  be  raised  up  to  7.5:1,  or  even  higher,  without 
detonation  or  pre-ignition.  This  increase  of  ratio  cor- 
responded to  an  increase  of  compression  pressure  of 
from  105  lb.  per  sq.  in.  to  203  lb.  per  sq.  in.  gage.  In 
these  tests  the  variable  compression  engine  was  run  up 
on  the  standard  aromatic  free  gasoline,   until  all  con- 


150 

5l40 

z 

d 

alSO 

_ 

-» 

^P 

a. 

m 

l.tl 

i 

no 

z 
a. 

X 

£  50 

z 
a 

C«£ 

'f 

y 

K 

E 
3 

"*-^ 

O 

O 

?    35 

5.0         5.5         6.0  e.5         7.0       7.5 

EXPANSION    OR   COMPRESSION    RATIOS 

Fig.  7 
Full  line  curves  show  the  results  with 
a  fuel  of  low  toluene  value  with  cooled 
exhaust  gas  added.  Dotted  lines  show 
the  corresponding  values  of  I.M.E.P. 
and  of  fuel  consumption  for  a  fuel  of 
high  toluene  value  requiring  no  dilu- 
tion  with   inert   gases 

ditions  had  become  normal.  The  compression  ratio  was 
then  raised  till  the  detonation  point  was  reached,  when 
readings  of  torque  and  fuel  consumption  were  taken,  the 
mixture  strength  being  adjusted  until  the  most  economi- 
cal proportions  had  been  found.  A  cock  admitting 
cooled  exhaust  products  to  the  air  intake  of  the  carbure- 
ter was  then  slightly  opened  and  the  compression  raised 
until  detonation  again  became  apparent,  when  readings 
of  torque  and  fuel  consumption  were  taken  at  the  higher 
compression  ratio.  The  procedure  was  repeated  at  fre- 
quent intervals  at  compression  ratios  ranging  up  to  7.5:1, 
in  each  case  just  sufficient  exhaust  gas  being  admitted  to 
check  detonation.  The  results  obtained  are  shown  in 
Fig.  7,  in  which  the  full  lines  show  the  torque  in  terms 
of  indicated  mean  pressure  and  the  dotted  lines  show 
the  torque  obtained  without  exhaust  gas  added,  at  the 
same  compression   ratios  and  with  a  fuel  of  the  same 
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energy  content  but  of  sufficiently  high  toluene  value  to 
withstand  the  highest  compression.  The  divergence  be- 
tween the  two  mean  pressure  curves  indicates  approxi- 
mately the  proportion  of  exhaust  products  required  to 
check  detonation  at  each  compression  ratio  for  aro- 
matic free  gasoline.  The  lower  curves  show,  in  full 
lines,  the  fuel  consumption  in  pints  per  i.h.p.-hour,  with 
the  exhaust  gas  added,  and  in  dotted  lines,  the  consump- 
tion obtained  with  a  fuel  of  exactly  the  same  calorific 
value  per  pint,  but  of  sufficiently  high  toluene  value  to 
need  no  exhaust  gas  added. 

It  will  be  observed  that  in  spite  of  the  addition  of 
inert  gases,  the  net  power  increases  with  the  inci-ease  of 
compression  up  to  a  ratio  of  5.5:1.  This  is  due  clearly  to 
the  higher  efficiency  of  the  "air  cycle."  Above  5.5:1  the 
quantity  of  inert  gas  required  to  check  detonation  more 
than  balanced  the  improved  efficiency  due  to  the  greater 
expansion  ratio,  and  the  power  output  declined  again. 
The  economy  increased  with  increase  of  compression  up 
to  6:1,  in  spite  of  the  high  specific  heat  of  the  exhaust 
products,  but  above  this  compression  it  declined  rather 
rapidly,  due  in  part  to  the  rapidly  increasing  proportion 
of  exhaust  products  required,  and  in  part  no  doubt  due 
to  incomplete  combustion. 

Similar  tests  were  carried  out  using  steam  in  place  of 
cooled  exhaust  gases.  The  results  obtained  were  gener- 
ally similar  in  characteristics.  It  is  hoped  to  carry  out 
further  tests  with  nitrogen  and  carbon  dioxide. 

The  results  given  are  interesting  in  that  they  indicate 
clearly: 

(1)  That  under  normal  conditions  pre-ignition,  in  the 
case  of  ordinary  gasoline  containing  a  substantial  pro- 
proportion  of  members  of  the  paraffin  series,  is  always 
brought  about  by  persistent  detonation. 

(2)  That  if  detonation  be  prevented,  pre-ignition  will 
not  readily  occur,  even  though  the  compression  pressures 
be  raised  to  double  that  permissible  under  normal  con- 
ditions. 

(3)  That  detonation  is  a  function  of  the  normal  rate 
of  burning,  and  that  if  this  be  delayed  by  employing 
inert  gas  to  act  both  as  a  brake  and  as  a  cooling  agent, 
much  higher  compression  pressures  can  be  used. 

Another  experiment,  also  of  some  interest,  was  car- 
ried out  in  order  to  determine  the  compression  pressure 
at  which  detonation  takes  place  when  a  high  compres- 
sion is  used  and  the  engine  is  throttled. 

Experiments  with  Compression  Varied  by  Throttling 

For  these  tests  the  same  standard  aromatic  free  gaso- 
line was  used,  and  after  preliminary  running  at  full 
throttle,  the  latter  was  partially  closed,  and  the  compres- 
sion ratio  raised  to  say  5.5:1.  The  throttle  was  then 
very  gradually  opened  until  detonation  just  became  ap- 
parent, a  reading  of  torque  was  taken,  the  throttle  was 
locked  securely  in  position,  and  the  supply  of  fuel  cut 
off;  the  engine  was  then  driven  by  a  motor  at  the  same 
speed,  and  the  actual  compression  pressure  recorded  by 
means  of  a  modified  form  of  Okill  indicator,  which  was 
found  to  give  very  accurate  readings.  The  same  pro- 
cedure was  repeated  at  a  number  of  different  compres- 
sion ratios  varying  up  to  7.5:1,  and  the  results  obtained 
are  as  shown  in  Fig.  8. 

The  full  lines  indicate  the  observed  results  with  vary- 
ing throttle  opening,  and  the  dotted  lines  show  what 
would  have  resulted  if  the  fuel  had  permitted  of  full  open 
throttle  being  used  at  all  compressions.  It  will  be  ob- 
served that  while  under  these  conditions  of  throttling 
the  indicated  mean  pressure,  and  therefore  the  power 
output,  naturally  falls  very  rapidly,  the  actual  compres- 
sion pressure  at  which  detonation  first  became  apparent 
is  nearly  constant.     Owing,  however,  to  the  relatively 


small  proportion  of  charge  taken  in  at  the  higher  speeds, 
the  proportion  of  exhaust  gases  in  the  mixture  is  slightly 
greater  at  the  higher  compression,  and  this  no  doubt 
accounts  for  the  fact  that  the  pressure  at  which  detona- 
tion commenced  is  higher  at  the  higher  compression 
ratios,  instead  of  slightly  lower  as  would  otherwise  be 
expected  due  to  the  higher  compression  temperature. 

As  a  practical  and  ready  means  of  determining  the 
toluene  value  of  a  fuel,  it  is  interesting  to  note  that  the 
new  aniline  test  employed  by  chemists  for  determining 
the  aromatic  content  of  a  fuel  responds  also  to  the  naph- 
thene  content,  and  therefore  this  test  affords  a  fairly 
accurate  measure  of  the  tendency  of  the  fuel  to  detonate. 
The  reason  for  this  is  shown  by  reference  to  Table  III 
( which  was  printed  in  the  preceding  article  on  this  sub- 
ject), giving,  for  various  fuels,  their  observed  toluene 
values  and  also  their  approximate  compositions.  It  may 
be  seen  from  this  table  that  the  average  toluene  value 
of  the  paraffins  present  in  petrol  is  roughly  —  10  per 
cent.    The  average  for  the  naphthenes  is  4-  30  per  cent. 
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Fig.  8 
The  full  lines  show  the  indicated  mean  pressure 
obtained  and  the  corresponding  compression  pres- 
sure (taken  by  modified  Okill  gauge)  for  varying 
compression  ratios,  and  the  throttle  closed  just 
sufficiently  to  prevent  detonation  of  a  fuel  of  low 
toluene  value.  The  dotted  line  continuations  show 
what  would  have  been  the  resulting  mean  pressures 
at  the  various  ratios  had  the  toluene  value  been 
sufficiently  high  to  admit  of  full  open  throttle  at 
the  highest  compression   ratio 

The  average  for  the  aromatic  is  4-  75  per  cent — the 
toluene  value  of  benzol  being  67  per  cent,  of  toluene  100 
per  cent  and  of  xylene  85  per  cent. 

Although  the  results  obtained  from  this  series  of  in- 
vestigations into  the  factors  controlling  detonation  per- 
mit of  certain  fairly  definite  conclusions  being  drawn, 
the  writer  feels  that  much  still  remains  to  be  done,  for 
many  discrepancies  still  remain  to  be  cleared  up.  The 
following  conclusions  and  inferences  may,  however, 
safely  be  drawn: 

(1)  The  one  outstanding  factor,  limiting  both  the 
power  output  and  the  efficiency  obtainable  from  any 
fuel,  is  the  tendency  of  the  latter  to  detonate.  This 
controls  not  only  the  compression  ratio  which  can  be 
employed,  but  in  most  cases  it  controls  also  the  efficiency 
at  which  the  fuel  can  be  burnt,  even  at  relatively  low 
compressions. 
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(2)  The  tendency  of  a  fuel  to  detonate  appears  to  be 
a  direct  function  of  its  normal  rate  of  burning. 

(3)  No  evidence  of  any  kind  has  been  adduced  to 
show  that  the  normal  rate  of  burning  of  any  fuel  can  be 
too  low.  This  point  will  be  discussed  further  when  deal- 
ing with  the  power  and  efficiency  obtainable. 

(4)  Of  all  the  constituents  of  natural  gasoline  the 
most  effective  in  checking  detonation  is  toluene,  fol- 
lowed by  the  other  members  of  the  aromatic  group. 

(5)  Although  compared  with  the  other  constituents 
the  aromatic  series  have  a  somewhat  lower  calorific  value 
per  lb.  (but  not  per  gallon),  the  gain  in  efficiency  due  to 


their  presence,  even  in  quite  small  quantities,  is  so 
large  as  to  render  the  small  difference  in  heat  value  in- 
significant. 

(6)  The  classification  of  a  fuel  by  its  specific  gravity 
and  boiling  point  applies  only  when  the  fuel  is  com- 
posed entirely  of  pure  paraffins.  No  such  fuel  is,  or 
ever  has  been,  available  outside  a  chemical  laboratory. 

(7)  Any  specification  for  a  fuel  should  be  so  drawn 
as  to  encourage  the  inclusion  of  as  large  a  proportion 
of  the  aromatic  series  naturally  present  in  the  crude 
petroleum  as  possible. 

(To   be   continued) 


Development  of  Aeronautical  Engines  by  the  Army  and  Navy 


DEVELOPMENT  of  certain  types  of  engines  by  the 
Army  and  Navy  Air  Services  has  been  recently  ap- 
proved by  the  Secretary  of  War  and  the  Secretary  of 
the  Navy  upon  recommendation  of  the  Aeronautical 
Board. 
Class  (a) 

Of  mutual  interest  to  the  Army  and  Navy  Air  Services. 

50-60  HP. — An  engine  of  this  power  is  available  but 
further  development  of  this  type  has  been  assigned  to 
the  Navy  Department. 

350  HP.  Air-Cooled  Radial  Engine. — This  engine  is 
placed  in  this  class  on  account  of  the  maneuverability 
that  can  be  given  to  an  aircraft  equipped  with  it,  reduc- 
tion in  area  of  vulnerable  parts,  and  a  wide  range  of  at- 
mospheric temperature  in  which  it  will  probably  be 
capable  of  operating.  The  development  of  this  engine 
is  now  in  hand  under  army  cognizance. 

550  HP.  Water-Cooled  Engine. — For  medium  weight 
heavier-than-air  craft.  An  engine  of  this  type  is  in 
process  of  development  in  commercial  hands.  Tests  are 
being  conducted  under  Army  cognizance  and  modifica- 
tions are  being  recommended  by  the  Army  Air  Service. 

700  HP.  "W"  Type  Water-Cooled  Engine.— For  heav- 
ier-than-air craft  of  large  size.  This  type  of  engine  is 
in  process  of  development  under  Army  cognizance. 

1000  HP.  "W"  Type  Water-Cooled  Engine.— For  air- 
craft of  heavier-than-air  type  of  extremely  great  size, 
now  in  process  of  design  by  the  Army  Air  Service. 

Engine  to  operate  on  heavy  oil  fuel,  probably  about 
500  hp.  The  development  of  this  engine  is  of  mutual  in- 
terest, in  view  of  the  existing  fuel  situation  and  in  view 
of  the  desirabrlity  of  eliminating,  to  as  great  an  extent 
as  possible,  fire  hazards  existing  in  the  use  of  present 
type  aviation  (airplane)  engine  fuels.  The  develop- 
ment of  an  engine  of  this  type  has  been  undertaken  under 
Navy  cognizance. 

160  HP.  6-Cylinder  Water-Cooled  Engine.— This  en- 
gine is  being  developed  under  army  cognizance  for  in- 
stallation in  aircraft  used  in  training.  The  development 
of  this  engine  and  of  the  engine  noted  under  class  (b)  of 
approximately  the  same  horsepower  but  of  radically  dif- 
ferent type  is  being  carried  on  with  a  view  to  determin- 
ing which  of  the  two  types  is  the  more  suitable  for  this 
purpose. 

300  HP.  Cannon  Engine. — This  engine  is  being  de- 
veloped under  army  cognizance,  for  installation  in  an 
aircraft  where  it  is  desirable  to  have  a  gun  firing  di- 
rectly ahead  through  the  propeller  hub. 

350  HP.  to  375  HP.  Water-Cooled  Engine.— For  instal- 
lation in  pursuit  airplanes.  The  engine  contemplated  is 
of  the  highest  performance  type,  will  be  highly  stressed, 
of  very  light  weight,  and  probably  of  only  moderate 
durability. 


300-400  HP.  6-Cylinder  Water-Cooled  Engine.— Engines 

of  this  type  are  being  developed  under  Navy  cognizance 
for  installation  in  rigid  airships,  or  in   large  non-rigid 
airships. 
Class  (b) 

Engines  primarily  of  interest  to  the  Army  Air  Service. 

140  to  160  HP.  Air-Cooled  Engine.— This  engine  is  be- 
ing developed  under  Army  cognizance  for  aircraft  used 
in  training. 
Class  (c) 

Engines  of  primary  interest  to  the  Navy  Air  Service. 

200  to  230  HP.  Radial  Air-Cooled  Engine.— This  en- 
gine is  being  developed  under  Navy  cognizance  as  a 
step  toward  the  development  of  a  durable,  relatively 
cheap  engine  for  training  purposes,  or  for  small  ship- 
board aircraft.  Its  development  is  desirable  for  train- 
ing purposes,  since  greater  powers  are  needed  in  air- 
craft for  training  than  are  required  by  the  Army  Air 
Service.  Likewise,  it  is  desirable  to  have  available  an 
engine  of  domestic  manufacture  of  about  this  power 
corresponding  with  certain  well-known  engines  of  for- 
eign manufacture,  for  use  in  small  shipboard  and  other 
type  aircraft. 

250  to  275  HP.  Engine.— This  engine  is  to  be  devel- 
oped for  use  in  a  twin-engined  airplane  or  seaplane  de- 
signed as  a  torpedo  carrier,  bomber,  or  spotting  machine. 
For  a  twin-engined  installation  the  total  power  of  these 
engines  is  approximately  equal  to  that  of  the  550  hp. 
engine  noted  under  class  (a},  but  the  development  of  the 
smaller  engine  appears  to  be  desirable  from  considera- 
tions of  maneuverability  and  ease  of  installation  in 
naval  aircraft  designed  as  torpedo  carriers. 

650  to  750  HP.  Water-Cooled  Engine.— The  develop- 
ment of  a  larger  type  engine  for  rigid  airships  appears 
to  be  desirable,  and  at  present  it  appears  that  650  to 
750  hp.  represents  the  maximum  power  and  weight  that 
are  practicable  to  concentrate  in  a  single  unit  for  this 
purpose.    To  be  developed  by  the  Navy  Department. 

Steam  Engines. — The  development  of  the  steam  engine 
is  to  be  continued  at  once  and  worked  to  a  definite  con- 
clusion as  rapidly  as  possible. 

Geared  Engines. — The  Navy  is  now  engaged  in  the 
development  of  the  geared  engine  for  use  in  its  aircraft. 
Detailed  development  of  numerous  types  is  extremely 
necessary  at  this  time  in  order  that  the  non-availability 
of  engines  of  a  given  type  may  not  prevent  the  develop- 
ment of  types  of  aircraft  of  the  greatest  utility. 

The  importance  and  possible  value  of  the  development 
of  an  internal  combustion  engine  of  turbine  type  is  be- 
ing followed  by  the  War  and  Navy  Departments  and 
there  are  some  indications  that  increased  progress  in 
aeronautics  will  warrant  its  development  in  the  near 
future. 
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The  Tracking  and  Steering  of  Trailers 
Analyzed  by  a  Graphic  Method 

Part  II 

Factors  which  affect  the  steering  and  tracking  of  various  trailer  outfits 
are  further  discussed  and  the  graphic  method  of  analysis  is  applied  in 
concrete  cases.     Driver's  skill  in  handling  equipment  is  important. 

By  Marius  C.  Krarup 


IN  a  comparison  of  the  two  systems  from  a  mechanical 
viewpoint  there  would  be  room  for  other  observations, 
but  so  far  as  tracking  is  concerned  they  can  both  be 
represented  by  the  same  diagram,  with  the  understand- 
ing that  in  reality  one  or  the  other  may  be  preferable 
according  to  the  peculiarities  and  dimensions  of  the 
vehicle  bodies,  the  roughness  of  service,  the  length  of 
the  coupling  wanted,  the  preference  for  draft  from  frame 
to  frame  or  from  frame  to  axle. 

The  equivalence  referred  to  does  not  merely  permit 
simplification  of  diagrams.  It  also  makes  it  clear  that 
all  tracking  can  be  plotted  as  free  trailing  after  a  lead- 
ing point — the  hook  or  joint — so  located  in  fixed  relation 
to  the  leading  vehicle  (or  pair  of  wheels,  in  the  case  of 
four-wheel  steering)  that  it  is  moved  to  the  outside  of 
the  curve  to  be  described,  the  side  opposite  to  that  of 
the  turn.  By  the  use  of  automobile  steering  linkage  the 
actual  displacement  of  the  leading  point  can  be  mod- 
erated, as  when  small  overhang  of  the  hook  or  joint  is 
structurally  desirable,  and  the  desired  tracking  effect 
nevertheless  obtained,  but  the  plotting  of  the  track  can 
be  done  with  a  simplified  diagram  showing  the  equiva- 
lent theoretical  displacement.  The  requirements  for 
easy  and  rapid  plotting  of  vehicle  movements  are  thus 
reduced  to:     Simple  diagrams  of  vehicles  and  a  simple 


There  Is  shown  a  crossing  of  city  street  60  feet 
wide  and  one  of  country  roads  30  feet  wide,  and 
it  is  indicated  why  the  steering  requirements 
must  normally  be  almost  the  same  for  both  condi- 
tions. A  wide  turn  and  a  close  turn  are  traced  In 
both  cases.  On  the  country  road  (or  narrow  city 
street)  a  trailer  outfit  must  return  to  Its  side  of 
the  road  after  a  wide  turn,  while  on  a  wide  street 
it  does  not  leave  Its  own  side.  The  sharp  turns 
are  Identical,  except  for  the  easement  from  rounded 
city   corners 


method  for  constructing  any  free-trailing  curve.  The 
latter  is  shown  in  Fig.  14. 

A  comparison  of  city  and  country  conditions,  to  both 
of  which  most  trucks  and  trailers  must  conform,  is  illus- 
trated in  Fig.  11,  with  a  view  to  establishing  a  working 
idea  with  regard  to  the  shortness  of  turn  that  is  required 
for  operating  comfortably  in  normal  circumstances. 
Wider  or  sharper  turns  may  be  preferable  at  times,  but 
for  comparison  of  different  systems  for  securing  what- 
ever degree  of  tracking  is  necessary  it  is  obviously  best 
to  select  a  standard  radius.  Taking  city  streets  to  be 
60  feet  wide,  with  rounded  corners,  and  the  dependable 
roadbed  in  the  country  usually  not  over  30  feet  wide,  a 
turn  in  the  city  has  only  the  advantage  of  the  rounded 
corners  over  a  turn  on  a  country  road,  assuming  that 
traffic  rules  normally  restrict  a  turn  to  one  of  the  four 
30-foot  squares  of  the  street  crossing,  while  in  the  coun- 
try a  hauling  outfit  can  normally  take  the  whole  road 
for  a  turn.  On  this  basis  it  may  be  said  that  the  mini- 
mum demand  to  be  made  of  a  hauling  outfit  is  ability  to 
turn  comfortably  and  without  much  reduction  of 
straightaway  speed  from  one  30-foot  street  or  road  to 
another,  at  whatever  front  and  rear  radius  for  the 
tractor  unit  may  be  found  to  be  required  for  this  pur- 
pose, and  that  preferably  the  outfit  should  be  capable, 
with  suitable  speed  reduction,  of  making  such  a  turn 
on  its  own  side  of  the  road  in  the  same  manner  as  the 
truck  of  13  feet  wheelbase  was  seen  to  make  it  in  Fig.  6, 
with  a  radius  of  24  feet  for  rear  wheels  and  27V4  feet 
for  the  front  wheels.  To  conform  with  the  diagrams, 
radius  is  taken  as  the  mean  radius  for  the  two  wheels 
of  a  pair. 

In  Fig.  12  there  is  shown  a  turn  made  with  a  truck  of 
10  feet  wheelbase  drawing  a  trailer  of  15  feet  wheelbase, 
the  distance  from  truck  rear  axle  to  trailer  front  axle 
being  10  feet  and  the  hook  about  midway  between  the 
axles.  The  turn  is  made  by  a  single  steering  gesture  at 
the  beginning  and  another  at  the  end.  The  trailer  steer- 
ing may  be  either  by  axle  steering  or  wheel  steering, 
the  location  of  the  hook  representing  either  form,  as 
explained.  The  radius  of  the  turn  is  made  30  feet  for 
the  rear  wheels  of  the  truck,  and  the  figure  shows  that 
with  this  radius  the  outfit  cannot  quite  turn  the  corner 
on  its  own  side  of  the  road  of  30  feet  width.  The  corner 
of  the  road  is  indicated  in  different  locations  to  make 
the  possibilities  clear.  One  can  always  hug  the  side  of 
one  of  the  roads  if  the  whole  width  of  the  other  road  is 
at  disposal,  but  it  is  not  possible  to  place  the  corner  so 
that  the  incumbrance  of  both  roads  will  be  less  than  16 
to  17  feet.    By  forcing  the  tracking  of  the  rear  trailer 
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wheels  it  may  be  done,  however,  even 
with  a  turning  radius  of  30  feet,  since 
the  figure  shows  the  hook  leading  the 
trailer  on  a  circle  slightly  larger  than 
the  circle  of  the  rear  wheels,  and  the 
front  of  the  trailer  tracking  almost 
exactly  with  the  latter.  Nothing  but 
the  rear  trailer  wheels  prevent  hug- 
ging the  side  of  the  road  more  closely. 

For  comparison  the  same  outfit  is 
shown  in  Fig.  13  with  longer  over- 
hang of  the  hook  to  track  more  closely, 
and  making  the  turn  with  a  radius 
of  20  feet  for  the  rear  truck  wheels. 
And  it  is  here  observed  that  the  trailer 
in  this  case  snakes  perceptibly,  while 
in  the  first  instance  it  was  turned  only 
very  little  to  the  left  at  the  beginning 
of  the  right  turn. 

It  is  also  noticed  that  the  long 
trailer  wheelbase  makes  trouble.  The 
trailer  body  drags  into  the  curve  of 
20  feet  radius  worse  than  into  that 
of  30.  The  front  trailer  wheels  are 
turned  at  an  angle  that  cannot  be  re- 
alized unless  the  wheels  will  turn  un- 
der the  vehicle.  More  diagrams  than 
it  is  practicable  to  print  here  would 
be  needed  to  demonstrate  definite  con- 
elusions  from  these  observations  and 
others  which  Figs.  12  and  13  may  sug- 
gest. It  is  useful  to  remember,  how- 
ever, with  regard  to  all  the  diagrams 
that  they  express  a  relativity  only  and 
are  applicable  with  a  change  of  scale.  Figs.  12  and  13, 
for  example,  are  applicable  to  shorter  vehicles  turning 
with  shorter  radius  on  narrower  roads. 

The  matter  of  greatest  interest  in  the  whole  subject 
lies  perhaps  at  present  in  devising  a  method  by  means 
of  which  trailer  curves  can  be  readily  shown  on  paper 
for  any  kind  or  dimension  of  outfit  and  with  reference 
to  any  width  of  road  that  may  be  of  interest.  If  appli- 
cable to  the  curves  produced  by  backing  and  maneuver- 
ing, it  seems  evident  that  such  a  method  can  be  turned 
to  good  account  for  familiarizing  drivers  with  the  re- 
sults obtained  in  maneuvering  by  various  steering  ges- 
tures, since  a  considerable  number  of  frequently  occur- 
ring situations  could  be  diagrammed  and  studied.  The 
fundamental  principle  for  such  a  method  is  indicated 
in  Fig.  14,  which  shows  a  leading  point,  A,  describing 
a  curve  and  the  curves  described  by  three  trailing 
points,  B,  C  and  D,  starting  from  different  relations  to 
A,  and  the  manner  in  which  the  three  trailing  curves 
are  constructed.  In  Figs.  12  and  13  the  truck  front 
wheels  make  a  leading  point  in  relation  to  the  truck  rear 
wheels  and  the  hook,  the  hook  a  leading  point  in  rela- 
tion to  the  trailer  front  wheels,  and  the  latter  a  leading 
point  in  relation  to  the  trailer  rear  wheels,  but  the  con- 
struction is  simplified  for  a  simple  and  sustained  circu- 
lar turn  with  a  known  center  and  no  change  of  radius. 
The  curve  of  the  leading  point  in  Fig.  14  may  be  com- 
posite and  of  any  degree,  and  the  points,  1  to  14,  selected 
for  determination  of  corresponding  points  on  the  trailer 
curves,  need  not  be  equidistant.  The  data  for  construc- 
tion are  two,  (1)  that  the  trailing  point  is  a  given  dis- 
tance from  the  leading  point,  and  (2)  that  the  trailing 
point  wheel  follows  a  curve  to  which  it  can  be  at  every 
point  tangential.  From  each  of  the  points  on  the  leading 
curve  there  is,  therefore,  described  a  circle  with  the  dis- 
tance to  the  trailing  point  as  radius,  and,  beginning  with 
the   original  position   of  the  trailer  point,  the  shortest 
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Turns  made  with  a  trailer  outfit  on  a  30-foot  road  with  turning  radius 
of  respectively  30  and  20  feet.  The  outfit  is  In  both  cases  a  truck  of  10  feet 
wheelbase  drawing  a  four-wheel  trailer  of  15  feet  wheelbase,  but  the  overhang  of 
the  coupling  hook  is  made  longer  in  the  second  instance  to  produce  closer  tracking. 
The  length  of  the  trailer  wheelbase  operates  to  the  contrary,  however.  Snaking 
effects  appear  plainly  In  the  diagram  of  the  sharper  turn.  By  considering  the 
corner  of  the  road  for  different  locations,  as  indicated  in  broken  lines  on  Fig.  12, 
an  idea  can  be  formed  of  the  best  place  to  begin  a  turn  for  different  conditions  of 
traffic,  or  when  the  question  is  of  turning  from  one  road  to  another  of  different 
width,  the  expedient  of  moving  the  corner  on  paper  being  applicable  to  any  diagram 
drawn.  Some  trailers  of  15  feet  wheelbase  will  not  be  able  to  make  the  sharp  turn 
in  Fig.  13.  because  their  front  wheels  cannot  be  turned  to  an  angle  as  large  as 
that  here   required 


course  from  one  point  on  the  trailer  curve  to  the  next 
one  is  determined  by  a  tangential  arc  from  the  already 
determined  point  on  the  trailer  curve  to  the  distance 
circle  for  the  next  one.  In  practice  it  is  more  satisfac- 
tory to  make  the  arc  intersect  the  distance  circle  at  two 
points  close  together  and  draw  the  trailer  curve  midway 
between  the  two  points  of  intersection.  A  straight  line 
from  any  given  point  on  the  leading  curve  to  the  corre- 
sponding point  on  the  trailer  curve  will  be  found  tangen- 
tial to  the  latter  in  all  cases,  but  these  lines  are  not 
shown  here. 

The  construction  approximates  geometric  accuracy  in 
the  measure  as  the  spaces  on  the  leading  curve  are  re- 
duced in  length  by  increasing  the  number  of  construction 
points.  If  not  enough  are  used,  the  trailer  curve  slips 
inwardly  a  little,  but  slip  of  very  similar  nature  occurs 
in  reality  on  the  roads,  because  the  drag,  due  to  traction 
resistance,  tends  to  flatten  every  curve  a  little,  especially 
where  the  turns  are  sharp. 

In  this  diagram  the  leading  point,  A,  may  be  taken 
as  representing  the  front  truck  or  trailer  wheels  in  rela- 
tion to  B  as  the  rear  wheels,  but  the  initial  relation  of 
A  to  C,  and  particularly  to  D,  is  such  as  will  occur  mostly 
with  semi-trailer  outfits,  in  which  case  A  can  be  taken 
as  the  fifth-wheel  joint.  The  application  to  two-wheel 
trailers,  dollies  and  trailers  with  fifth-wheel  or  axle 
steering  is  equally  obvious,  and  it  is  noticed  that  curve 
D  represents  a  backing  movement  followed  by  a  go- 
ahead. 

To  see  whether  the  method  is  fully  applicable  to  back- 
ing movements  of  four-wheel  trailer  outfits,  one  must 
take  cognizance  of  the  practice  so  far  followed,  consist- 
ing in  locking  the  front  wheels  when  the  outfit  is  to  be 
backed  up  while  unlocking  the  rear  wheels  and  steering 
them  by  hand.  The  steering  by  hand  should  only  consist 
in  preventing  the  wheels  from  whirling  around  to  their 
most  extreme  position  and  thereby  blocking  further  rear- 
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Fig.  14 — Diagram  showing  how  the  tracks  of  trail- 
ing wheels  can  be  easily  plotted,  when  the  curve 
described  by  leading  wheels  or  by  a  relatively  fixed 
point,  such  as  a  coupling  hook,  is  known  or  as- 
sumed. By  this  method  and  symbolic  figures  for 
the  vehicles  (the  figures  drawn  to  scale)  all  move- 
ments in  turns  and  maneuvers  of  semi-trailer  and 
trailer  outfits,  as  well  as  of  trucks,  can  be  put  on 
paper  and  be  made  to  serve  the  needs  of  drivers, 
designers,  owners  of  transportation  outfits  and 
others  interested.      For  explanation  see  text 

ward  movement  of  the  outfit.  On  this  assumption,  the 
curve  of  the  rear  trailer  wheels  can  be  laid  out  in  a 
diagram  as  a  trailer  curve  determined  by  the  curve  de- 
scribed by  the  fixed  front  wheels.  In  practice  some  de- 
viation from  this  course  can  be  effected  by  forcing  the 
unlocked  rear  wheels  to  a  path  not  quite  consistent  with 
the  path  of  the  hook  which  pushes  the  locked  front 
wheels,  but  some  skewing,  skidding  and  strains  are  in- 
volved which  can  scarcely  be  considered  desirable.  On 
the  other  hand,  some  drivers  have  acquired  the  knack 
of  performing  the  simpler  backing-up  movements  with 
a  four-wheel  trailer  outfit  without  first  reversing  the 
functions  of  the  trailer  wheels.  By  holding  the  angle 
between  truck  and  trailer  drawbar  down  to  a  maximum 
of,  say,  ten  degrees,  they  manage  to  push  the  trailer 
back,  if  the  road  is  good  enough,  without  having  the  push 
take  effect  first  in  turning  the  steering  wheels  of  the 
trailer  around  to  their  limit.  Possibly  the  locking  and 
unlocking  method  is  not  the  final  one,  since  it  interferes 
with  one-man  operation,  and  possibly  the  driver's  method 
can  be  systematized  and  developed  on  safe  lines. 

For  the  present  the  regular  method  remains  of  supe- 
rior practical  interest,  and,  as  it  can  be  plotted  with 
reference  to  the  most  frequently  demanded  maneuvers, 
it  probably  should  be  so  plotted  in  order  to  help  drivers 
to  perceive  quickly,  in  every  arising  case,  how  and  how 
early  the  jockeying  for  place  should  begin  if  a  certain 
desired  position  of  the  outfit  is  to  be  reached  expedi- 
tiously and  without  alternation  of  backward  and  forward 
movements.  The  whole  subject  of  backing  and  maneu- 
vering with  trailer  and  semi-trailer  outfits  could  perhaps 
be  covered  sufficiently  for  the  needs  of  drivers'  training 
schools  in  a  hundred  diagrams,  but  is  too  large  to  be 
taken  up  here,  although  its  relation  to  questions  of  steer- 
ing and  tracking  is  evident.  Contractors  and  others  hav- 
ing work  on  hand  demanding  maneuvering  with  trans- 
portation outfits  day  after  day  in  the  same  places  and 
in  the  same  manner  might  find  it  advantageous  to  plot 
such  maneuvering  in  advance  for  the  particular  outfits 


to  be  used.  Such  a  development  would  only  be  one 
among  several  which  have  accompanied  the  general  in- 
troduction of  haulage  by  motor  power. 

Even  in  the  simpler  matters  of  turns  and  turnouts  on 
the  road,  the  driver's  share  in  making  his  equipment 
work  satisfactorily  is  conspicuous.  Figs.  7  and  8,  as 
well  as  Figs.  12  and  13,  reveal  some  of  the  points  to  be 
observed.  The  free-trailing  outfit  may  be  turned  with 
some  abruptness  and  without  much  reduction  of  speed 
if  the  leading  vehicle  is  turned  widely  some  distance 
before  it  is  seemingly  necessary.  The  closely  tracking 
outfit,  on  the  other  hand,  may  turn  much  less  out  of 
its  course,  but  should  either  reduce  speed  considerably 
— assuming  that  it  has  been  run  fairly  fast  on  the 
straight  stretch,  where  all  tracking  gear  is  dormant  and 
harmless— or  follow  the  gentlest  possible  transitions 
from  one  curve  to  another.  As  if  to  compensate,  these 
transitions  always  can  be  gentler  than  with  free  trailing, 
since  the  turnouts  of  the  leading  vehicle  can  be  smaller. 
And  it  is  the  driver's  business  to  take  this  advantage 
to  gain  time  and  avoid  snaking,  with  its  irregular  and 
alternating  lateral  strains  and  jolting.  The  lengths  of 
the  wheelbases  and  of  the  couplings  influence  the  driv- 
ing results  so  much,  however,  that  very  little  can  be 
said  in  terms  of  generality  without  a  likelihood  of  errors 
or  erroneous  impressions.  No  sharp  line  of  demarca- 
tion separates  the  free-trailing  outfit  from  the  forced- 
tracking  outfit.  Excepting  only  the  truck  alone  and  the 
tractor  cab  with  semi-trailer,  which  are  pure  free- 
trailers,  all  outfits  have  couplings  which  force  the  next 
pair  of  wheels  more  or  less  and  couplings  which  don't. 
And  the  results  are  a  blend  more  or  less  happily  con- 
ceived. The  driver  requires  practice  with  each  type  of 
outfit  and  with  different  dimensions  of  units,  and  the 
only  available  auxiliary  and  part  substitute  for  such 
practice  would  seem  to  be  the  study  of  diagrams,  under 
suitable  direction,  the  diagrams  being  preferably  on  a 
large  scale  with  specified  dimensions  and  distances,  but 
with  all  superfluities  of  construction  omitted.  Perhaps 
it  could  be  taken  for  granted  that  a  somewhat  general 
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Figs.  15  to  21 — Symbolic  figures  adapted  for  use  in 
plotting  curves  for  the  hauling  outfits  which  they  rep- 
resent. In  Fig.  16  the  small  overhang  shown  for  the 
fifth-wheel  coupling  should  be  changed  if  the  Investi- 
gator has  a  different  position  of  the  coupling  In  mind. 
All  other  dimensions  are  similarly  subject  to  change. 
Fig.  18  and  Fig.  21  produce  very  similar  curves,  with 
the  same  dimensions  for  vehicles  and  couplings,  the 
only  material  difference  being  that  the  wheelbase  In 
Fig.  18  Is  constant,  while  that  In  Fig.  21  fluctuates 
slightly,  getting  shorter  at  sharp  turns,  with  the  rear 
bolster  sliding  as  well  as  swivelling  In  Its  base.  The 
positions  of  bolsters  In  the  dollies  Is  not  indicated,  as 
it  does  not  Influence  the  tracking,  but  In  Fig.  19  the 
pintle  hook  Is  supposed  to  be  so  nearly  In  line  with 
the  front  bolster  that  no  provision  need  be  made 
against  longitudinal  shifting  of  the  load,  or.  If  the  load 
Is  lashed,  the  hook  coupling  may  be  slldable  or  the 
pole  may  be  omitted,  as  suggested  by  showing  It  in  a 
broken  line 
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use  of  such  diagrams  would  react  favorably  upon  design 
and  disposals. 

All  the  trailer  types  and  combinations  diagrammed 
in  Figs.  15  to  21  should  now  perhaps  be  shown  turning 
a  corner  with  a  24-foot  radius  for  the  driving  wheels, 
also  describing  the  composite  curves  required  for  turn- 
ing off  a  straight  course  and  back  again,  and  possibly 
even  for  completeness  in  backing  and  maneuvers.  The 
reader,  however,  can  do  this  on  a  larger  scale  and  for 
the  specific  dimensions  which  interest  him  most,  and 
so  nothing  is  done  here  but  to  present  the  symbolic  fig- 
ures which,  it  seems  to  the  writer,  can  be  suitably  used 
for  the  work. 

Ruts  in  the  road  can,  of  course,  be  troublesome  for 
trailer  outfits  on  account  of  the  length  of  these  in  com- 
parison with  the  length  of  those  vehicles  by  which  the 
ruts  were  formed,  the  difference  naturally  resulting  in 
curves  for  the  ruts  conflicting  more  or  less  with  those 
which  trailer  wheels  should  follow,  and  it  is  not  evident 
that  free-trailing  wheels  are  always  better  off  in  this 
respect  than  wheels  which  track  after  those  in  front 
of  them.  There  is  likely  to  be  some  skewing  and  drag- 
ging. A  yielding  element  is  provided  in  automobile 
steering  linkage  in  the  buffer  springs  in  the  joints,  and 
these  may  help  somewhat.  The  worst  case,  on  the  other 
hand,  seems  to  be  where  two  pairs  of  wheels,  not  very 
far  apart,  are  steered  to  opposite  sides,  as  in  vehicles 
with   four-wheel   steering.     The   matter,   while   perhaps 


of  minor  importance,  suggests  at  all  events  that  the 
introduction  of  a  suitable  yielding  element  in  the  steer- 
ing mechanism  may  become  one  of  the  requirements  of 
the  future,  if  trailer  outfits  are  to  ply  largely  on  common 
roads,  on  a  par  with  trucks  in  many  classes  of  work. 
The  remedy  now  must  lie  mainly  with  the  driver  and 
in  the  form  of  preventing  the  wheels  from  dropping  into 
ruts  wherever  it  is  not  clear  how  they  can  be  taken  out 
again. 

The  application  of  brakes  to  trailers  in  downhill  driv- 
ing is  another  matter  connected  with  the  subject  and 
on  which  some  development  must  be  expected  in  order 
to  make  four-wheel  trailers  compete  effectively  with 
semi-trailers  outside  of  the  limited  field  where  four- 
wheel  trailers  now  show  superior  economy.  The  types 
represented  in  Figs.  18,  20  and  21,  which  are  close 
trackers  under  pull,  plot  less  determinate  curves  when 
they  go  from  pull  to  push,  as  in  downhill  driving  and 
backing-up  movements,  though  the  jointed  and  slidable 
pole  for  the  dolly,  in  Fig.  20,  is  doubtless  stiffened  con- 
siderably by  the  load  lashed  to  the  swiveling  bolsters. 
These  are  matters  for  consideration  in  the  evolution  of 
trailer  service,  but  the  writer  is  only  suggesting  a  method 
for  investigating  them.  As  said  at  the  outset,  the  sub- 
ject also  has  a  military  angle  and  another  one,  both  mili- 
tary and  civil,  relating  to  the  use  of  caterpillar  tractors 
— with  some  sidestepping  ability  not  shared  by  other 
tractors — with  either  trailers  or  semi-trailers. 


The  Sunbeam  Car  for  Indianapolis  Race 


ACCOMPANYING  illustrations  show  the  engine  and 
jmplete  car  which  the  Sunbeam  Co.,  Wolver- 
hampton, England,  has  entered  in  the  Indianapolis  race 
to  be  held  on  Memorial  Day.  It  is,  with  a  few  variations, 
a  replica  of  the  three  cars  entered  for  the  French  Grand 
Prix.  The  eight  cylinders  in  line  have  a  bore  and  stroke 
of  65  x  112  m.m.  (2.56  x  4.41  in.),  giving  a  total  cubic 
capacity  of  2957  c.c.  There  are  four  valves  per  cylinder, 
operated  by  two  overhead  camshafts,  each  driven  by  a 
train  of  gearing  at  the  front  end,  where  also  the  water 
pump  receives  its  drive  direct  from  one  of  the  interme- 
diate pinions. 

Originally  four  carburetors  were  fitted,  but  better  re- 
sults have  since  been  obtained  with  two  Claudels  with 
branched  manifolds  belled  out  at  the  flanges  of  the  ports 
of  each  pair  of  cylinders.  The  compression  ratio  is  5.7 
to  1.     Delco  ignition  is  used. 


On  the  Grand  Prix  cars  a  four-wheel  braking  system 
is  used,  but  on  the  Indianapolis  car  the  rear  wheels  only 
are  braked.  The  latter  car  is  also  peculiar  in  having  the 
chassis  as  a  whole  mounted  out  of  center  in  relation  to 
the  wheels,  being  closer  to  the  left  than  to  the  right  to 
assist  cornering,  which  of  course  occurs  in.  one  direction 
only  on  the  track. 

The  final  gear  ratio  on  top  has  not  been  decided  upon 
at  the  moment  of  writing,  but  it  is  claimed  that  130  b.hp. 
has  been  developed  by  the  engine  and  that  100  m.p.h.  has 
been  attained  at  Brooklands  track  on  the  third  speed  of 
the  four  ratio  transmission. 


The   Sunbeam   3   litre   racing   engine   has  8  cylinders   In 

line,  and   uses  four  valves  per  cylinder.     The  latter  are 

operated    by    two    overhead    camshafts 


VOLUME  1  of  the  Technical  Report  of  the  Advisory 
Committee  for  Aeronautics  (Great  Britain)  for  th< 
year  1917-18,  has  recently  made  its  appearance.  It  cov- 
ers general  questions,  airships  and  general  airplane  re- 
search, and  is  a  collection  of  reports  issued  separately 
during  the  war.  A  second  volume  will  deal  with  pro- 
pellers and  full  scale  work  on  air  planes  and  a  third  on 
strength  of  construction.  These  volumes  constitute  a 
record  of  the  aircraft  research  done  in  England  during 
the  war. 
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Idleness  and  Its  Relation  to  Industry 

This  paper  takes  up  the  question  of  industrial  idleness  in  its  various  phases 
and  discusses  it  chiefly  from  the  cost  accounting  standpoint.  It  contains, 
however,  a  remarkably  clear  analysis  of  the  entire  problem  which  will 
interest  executives  of  every  kind.     Here  is  a  pioneer  effort  in  this  field. 

By  T.  W.  Dinlocker  and  A.  W.  Wainright* 


IDLENESS  is  to  the  industry  as  disease  is  to  the  body. 
It  does  not  depend  upon  recognition  for  its  existence. 
In  fact,  the  less  it  is  recognized  the  more  likelihood 
it  has  of  thriving  and  spreading.  Like  disease,  it  must 
be  treated  or  the  body  suffers.  A  diagnosis  must  be 
made  to  determine  the  extent  of  idleness  before  reme- 
dies are  applied.  It  is  the  purpose  of  this  paper  to  dis- 
cuss the  philosophy  and  classifications  of  idleness  and 
to  point  out  their  source  and  effect  on  industry  and 
suggest  methods  of  reflecting  the  expense  of  idleness  in 
such  a  manner  as  to  bring  it  under  control. 

Idleness  within  the  limitations  of  this  paper  may  be 
defined  as  to  the  expense  in  connection  with  idle  facili- 
ties of  any  nature  whatsoever.  The  methods  for  secur- 
ing this  control  will  be  discussed  under  the  following 
subjects : 

I.  Classes  of  idleness, 
II.  Terminology — Cause  and  Control, 
III.  Recording  and  Report, 
IV.  Philosophy  and  Application, 
V.  Accounting  for  Cost  of  Idleness. 
The  sources  of  idleness  are  usually  found  in  manage- 
ment, men  and  outside  influences.     These  sources  may 
be  due  to  either  normal  or  abnormal  conditions,  which 
may  be  controllable  or  uncontrollable.    These  conditions 
fall  into  many  divisions,  which  are  usually  reflected  in 
idle  facilities. 

Classes  of  normal  or  controllable  idleness  are  as 
follows: 

Management 

1.  Excess  facilities 

2.  Unequalized  facilities 

3.  Obsolete  facilities 

4.  Shortage    of   raw   materials 

5.  Absence  or  lateness  of  men 

6.  Men  waiting 

(a)  for  work  or  material 

(b)  for  instructions 

(c)  for  set  up 
( el )  for  helper 
(e)  for  power 
)  f )  for  crane 
(g)  for  repairs 
(h)  for  tools 

(  i)   for  miscellaneous 

7.  Men  absent  for  welfare  activities. 

Classes  of  abnormal  or  uncontrollable  idleness  are  as 
follows: 


Men 


Outside  influence 

8.  Business  depression 

9.  Strikes 


10.  Labor  shortage 

11.  Material  shortage 


•Mr.  Dinlookor  Is  assistant  comptroller,  S.  K.  F.  Industries,  and 
Mi-.  Wainrlcht  Is  works  auditor,  Skayef  Rail  Bearing  Co.  The  paper 
was  presented  h»fore  a  recent  meeting  of  the  New  York  section  of 
the  Industrial  Cost  Association. 


In  the  last  analysis  the  management  should  determine 
what  constitutes  idleness,  and  the  following  discussion 
on  terminology  is  offered  in  the  hope  that  it  will  be  of 
some  assistance  in  reaching  this  decision. 

Excess  Facilities:  To  meet  possible  demands  of  cus- 
tomers for  immediate  delivery  one  of  two  conditions 
must  exist:  The  stockroom  must  either  be  well  filled 
with  finished  product  ready  for  shipment  and  finished 
parts  ready  for  assembly,  or  else  there  should  be  suffi- 
cient facilities  in  excess  of  the  amount  required  for 
rormal  sales  to  produce  without  delay  the  increase  in 
demand. 

It  is  a  question  whether  or  not  the  manufacturers  are 
willing  to  invest  in  excess  facilities  or  prefer  to  keep  a 
surplus  stock  of  finished  product  on  hand.  The  uncer- 
tainty, no  doubt,  is  caused  by  the- necessity  of  providing 
additional  capital  in  either  case  and  the  resulting  in- 
crease in  carrying  charges. 

Without  attempting  to  determine  which  of  these  meth- 
ods the  management  should  follow,  we  shall  assume, 
for  the  purposes  of  this  paper,  that  the  method  of  pro- 
viding excess  facilities  has  been  followed.  If  the  excess 
equipment  is  evenly  equalized  throughout  the  producing 
departments,  it  is  logical  to  assume  that  idleness  will 
occur  when  the  demand  returns  to  normal. 

The  question  of  whether  or  not  interest  should  form 
a  part  of  cost  is  a  subject  which,  for  the  sake  of  brevity, 
it  is  not  proposed  to  treat  in  this  paper. 

When  companies  are  established  it  frequently  happens 
that  additional  land  and  floor  space  is  provided  which 
is  in  excess  of  immediate  requirements.  This  is  usually 
done  for  the  purpose  of  allowing  for  the  expected  expan- 
sion of  the  business.  In  enumerating  the  various  divi- 
sions of  excess  facilities,  items  in  the  nature  of  unused 
real  estate  and  floor  space  might  be  included.  It  is  some- 
times necessary,  also,  to  install  excess  facilities  to  pro- 
vide for  breakdown  or  some  unexpected  interruption  in 
machine  capacity. 

Unequalized  Facilities:  Facilities  become  idle  in 
cases  where  a  regular  flow  of  production  is  not  possible 
because  all  the  departments  have  not  been  synchronized 
to  produce  flow  of  work.  It  happens  in  some  cases  that 
one  department  is  over-equipped  and  is  in  need  of  work, 
while  another  department  is  under-equipped  and  is 
flooded  with  work. 

This  class  of  idleness  is  usually  a  dead  manufacturing 
loss,  although  these  facilities  might  be  utilized  under 
several  methods. 

FIRST:  Production  in  the  lagging  departments  should 
be  brought  up  to  an  even  capacity  with  the  most  efficient 
departments,  and  to  do  this  it  will  be  necessary  to  make 
a  careful  survey  of  the  product  by  operations,  together 
with  a  study  of  machine  capacities. 

SECOND:     Where  the  efficiency  in  all  departments  is 
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brought  up  to  its  highest  point  and  it  is  found  that  a 
regular  flow  of  production  is  not  prevented  by  ineffi- 
ciency in  some  departments,  it  is  logical  to  assume  that 
this  condition  is  caused  by  unequalized  facilities.  A 
decision  should  then  be  ma'de  as  to  whether  the  excess 
facilities  should  be  disposed  of  or  whether  additional 
facilities  should  be  purchased  in  the  lagging  depart- 
ments. 

Before  purchasing  additional  facilities  a  study  of  the 
market  for  the  product  should  be  made.  Limited  mar- 
kets often  make  it  exceedingly  dangerous  to  counteract 
unequalized  facilities  by  equalizing  and  throwing  more 
production  upon  the  sales  department.  To  expand  the 
production  to  a  point  over  the  maximum  that  could  be 
expected  in  the  particular  trade  would  be  violating  the 
theory  of  demand  and  supply.  In  cases  where  the  mar- 
ket is  practically  unlimited  the  point  should  be  borne 
in  mind  that  the  securing  of  additional  facilities  would 
not  only  increase  sales,  but  would  also  place  into  active 
operation  facilities  that  are  at  present  idle. 

THIRD:  To  run  overtime  work  in  the  lagging  de- 
partments for  a  sufficient  length  of  time  to  bring  up 
the  departments'  output  to  the  capacity  of  the  depart- 
ments in  need  of  more  work. 

Obsolete  Facilities:  It  is  possible  for  facilities  that 
have  become  obsolete  to  be  permitted  to  remain  stand- 
ing in  the  plant.  Unless  they  were  put  to  work  they 
would  be  reported  idle  and  would  consequently  incur  a 
certain  amount  of  cost  of  idleness  that  is  not  offset  by 
production.  Whereas,  if  they  were  replaced  by  active 
facilities,  production  would  increase  and  the  cost  of 
idleness  would  disappear,  resulting  in  decreased  cost. 

Shortage  of  Raw  Materials:  Idle  facilities  may  be 
caused  by  failure  to  receive  raw  materials  when  needed, 
which  may  be  due  to  errors — either  clerical  or  of  judg- 
ment in  planning  and  purchasing — which  results  in  delay 
in  shipping  on  the  part  of  the  vendor  or  uselessness 
when  received  at  the  plant. 

Shortage  of  raw  materials  due  to  causes  other  than 
those  above  mentioned  would  probably  fall  into  the 
classification  of  abnormal  idleness  and  will  be  discussed 
under  that  heading. 

Absence  or  Lateness  of  Men:  Facilities  become  idle 
through  absence  or  lateness  of  men.  This  might  or 
might  not  be  serious,  depending  upon  the  particular  cir- 
cumstances of  the  case.  Some  of  the  factors  causing 
this  idleness  may  be  enumerated  as  follows: 

(a)  Personal  or  family  illness 

(b)  Transportation  delays 

(c)  Weather  conditions 

There  is  another  class  of  idleness,  known  as  waiting 
time,  which  arises  in  the  case  where  operators  are  pres- 
ent and  are  prevented  from  functioning  for  various 
causes,  usually  involuntary  on  their  part.  Waiting  time, 
then,  in  our  meaning  may  be  defined  as  all  time  spent 
by  productive  workers  in  idleness  for  any  reason  what- 
soever. Waiting  time  may  be  classified  under  many 
headings.  In  general,  however,  it  is  thought  that  the 
most  important  headings  may  be  referred  to  and  defined 
as  follows: 

Waiting  for  Work  or  Materials:  Under  this  classifica- 
tion the  operator  may  be  idle  due  to: 

Faulty  arrangement  of  facilities, 

Imperfect  planning  which  results  in  poor  routing  and 
trucking  of  work. 

Improper  stockkeeping  methods  causing  delays  in  the  ar- 
rival of  material  at  the  production  centers. 

Waiting  for  Instructions:  Under  this  heading  refer- 
ence is  made  to  idleness  that  develops  in  cases  where 
workmen  have  carried  their  work  as  far  as  they  can  go 


and  are  waiting  for  specific  instructions,  such  as: 

Instructions  lacking  or  missing, 
Defective  or  incomplete, 
Absence  of  blueprint, 
Absence  of  service  card. 

Waiting  for  Set-Up :  Under  this  heading  reference 
is  made  to  idleness  upon  the  part  of  workmen  in  cases 
where  jobs  are  changed  and  it  is  necessary  to  readjust 
the  facilities  to  new  specifications. 

Waiting  for  Helper:  Idleness  is  caused  in  cases  where 
it  is  impossible  for  a  workman  to  proceed  with  the  job 
in  hand  until  he  secures  the  services  of  a  helper.  This 
delay  might  be  caused  through  the  improper  control  of 
the  workmen  available. 

Waiting  for  Power:  Idleness  is  caused  through  lack 
of  power,  which  may  be  due  to  internal  or  external 
causes. 

Waiting  for  Crane:  In  some  industries,  where  the 
product  worked  on  is  difficult  to  handle  because  of  bulki- 
ness  and  weight,  it  necessitates  the  use  of  cranes  and 
other  hoisting  apparatus.  In  cases  where  these  are  not 
temporarily  available  idleness  results. 

Waiting  for  Repairs:  Idleness  results  from  facilities 
which  are  in  the  course  of  repair,  some  of  the  cases  of 
which  are  as  follows: 

Dilatory  maintenance, 

Insufficient  repair  men, 

Careless  and  inefficient  workmen, 

Lack  of  instructions  to  workmen, 

Defective  facilities, 

Where  the  unit  in  a  group  is  being  repaired  and  another 

unit  is  idle, 
Lack  of  material  with  which  to  do  repair  work. 

Waiting  for  Tools:  In  cases  where  it  is  necessary  to 
use  machine  tools  or  tools  for  bench  work,  idleness  is 
often  caused  by  improper  planning  regarding  the  manu- 
facture of  the  tools  or  by  unsuitable  design  which  could 
only  be  discovered  after  the  tools  were  put  into  opera- 
tion. Other  causes  are  an  insufficient  quantity,  tools  in 
the  course  of  repair  and  tools  lost  through  negligence. 

Waiting  for  Miscellaneous:  It  is  customary  to  pro- 
vide miscellaneous  accounts  to  take  care  of  items  not 
applicable  to  subjects  outlined  and  to  provide  a  catch- 
all. It  is  sometimes  the  case  that  miscellaneous  items 
deserve  much  consideration.  This  particularly  refers  to 
the  idle  facilities  and  to  the  apparent  detail  of  the  meth- 
ods used  in  having  workmen  report  their  time. 

An  example  might  be  based  upon  a  factory  of  100 
working  on  a  10-hour  day  at  an  average  wage  of  30  cents 
an  hour.  It  is  also  assumed  that  the  workmen  change 
jobs  at  an  average  of  five  times  a  day,  taking  approxi- 
mately five  minutes  in  the  task  of  having  their  time  re- 
ported closed  on  one  job  and  started  on  another.  The 
time  lost  for  each  day  for  each  employee  would  be  25 
minutes.  This  would  represent  2500  minutes  for  the 
entire  plant  and,  calculated  at  the  average  of  30  cents  an 
hour,  would  result  in  a  daily  expense  of  $12.50.  This 
expense,  carried  on  at  this  rate  for  an  average  working 
year  of  300  days,  would  total  $3,750. 

Modern  timekeeping  appliances  permit  the  workmen 
recording  their  time  without  leaving  their  machines,  and 
some  planning  systems  are  based  on  methods  whereby 
truckers  move  jobs  to  and  from  workmen's  benches  and 
inspection  cribs,  having  the  time  elapsed  recorded  by 
time  clerks  centrally  located. 

Another  instance  of  miscellaneous  idleness  would  be 
where  workmen  are  allowed  time  off  to  wash  up  and 
ring  out.  A  calculation  of  the  expense  of  this  nature 
can  be  made  on  the  same  basis  as  that  cited  above.  It 
was  not  so  much  the  intention  of  the  writers  to  indicate 
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that  a  few  minutes  idleness  of  this  nature  would  have 
;  large  effect  upon  increasing  the  expense  of  idle  facili- 
ties. Very  probably  it  would  be  impossible  to  make 
allowances  in  these  cases  and  would  be  included  in  the 
time  used,  in  which  case  no  idleness  wrould  be  reflected. 

Another  argument  that  might  be  advanced  against  the 
recording  of  such  miscellaneous  idleness  might  be  that 
of  the  detail  necessary  in  recording  such  small  periods 
of  elapsed  time.  However,  inconvenience  should  not  be 
the  deciding  factor  in  anything  that  is  necessary  and 
would  prove  of  constructive  value.  There  would  be  no 
rebuttal  to  this  argument  if  the  records  were  not  utilized 
to  prevent  this  indirect  class  of  idleness.  If  the  mere 
reporting  of  this  information  were  but  to  call  to  our 
attention  an  occurrence  which  had  heretofore  remained 
undiscovered,  it  is  felt  that  any  expense  incidental  to 
gathering  this  information  has  well  been  capitalized  in 
the  subsequent  correction  of  such  leaks. 

.Men  Absent  for  Welfare  Activities:  It  is  the  custom 
in  some  establishments  to  conduct  activities  incidental 
to  the  welfare  of  the  employees.  Meetings  of  shop  com- 
mittees, athletic  and  beneficial  associations  would  be 
examples.  During  the  world  war  it  was  customary  to 
conduct  Liberty  Loan  rallies,  and  it  is  yet  the  custom 
to  permit  speakers  to  address  employees,  these  affairs 
being  held  during  working  hours  and  on  the  company's 
time. 

Business  Depressions:  Many  reasons  have  been  ad- 
vanced as  causes  of  our  financial  panics  and  business 
depressions,  some  of  them  the  result  of  much  study  and 
thought.  It  is  generally  conceded  that  the  most  impor- 
tant factor  is  traceable  to  over-speculation  and  a  con- 
sequent over-extension  of  credit.  It  is  a  noteworthy 
fact  that  business  depressions  have  occurred  in  the  past 
at  approximately  regular  intervals,  and,  while  history 
need  not  necessarily  repeat  itself,  it  is  felt  that  idleness 
will  always  be  caused  by  this  factor.  Industry  receives 
its  first  tangible  notice  of  depression  in  the  form  of 
cancelled  orders,  deferred  shipments  and  a  shrinkage 
in  new  orders  received,  resulting  in  curtailed  production. 
While  idleness  resulting  from  depression  cannot  be 
directly  controlled,  its  effect  may  be  modified  by  oper- 
ating the  facilities  that  would  ordinarily  remain  idle. 
Should  it  be  determined  to  continue  production,  such 
decision  would  probably  be  based  on  reasons  similar 
to  the  following: 

FIRST:  The  willingness  of  the  market  to  absorb 
product  at  manufacturing  cost,  thus  eliminating  the  ex- 
pense of  idle  facilities. 

SECOND:  Forcing  sales  at  prices  that  will  only  re- 
turn prime  cost,  ignoring  burden  consisting  of  fixed 
charges.  The  object  contemplated  by  this  method  is  the 
maintenance  of  the  manufacturing  organization,  rather 
than  the  elimination  of  the  expense  of  idle  facilities, 
which  would  exist  whether  or  not  this  procedure  was 
adopted. 

THIRD:  Building  up  inventories  by  utilizing  the  fa- 
cilities which  would  otherwise  be  idle  for  the  purpose 
of  being  in  a  strategic  position  at  the  resumption  of 
normal  sales  conditions.  Production  at  such  times  would 
increase  inventories  which  probably  would  not  be  readily 
disposed  of  if  the  depression  was  of  protracted  length. 
In  such  cases  the  ability  to  negotiate  loans  and  to  carry 
the  resulting  charges  would  be  an  important  factor. 

Strikes:     Strikes  may  be  defined  as  a  form  of  manu- 
facturing paralysis.     It  is  usually  temporary,  and  may 
be  serious  or  trivial.    During  strikes  labor  and  ma 
ment  may  be  said  to  be  out  of  alignment.     Mosl   -hikes 
are,  in  the  last  analysis,  based  on  wage  questions. 

Strikes  mav  be  traced  to  many  causes.     As  a  Keneral 


statement,    however,    it    is   thought    that    the    following 
tauses  are  fairly  representative: 

1.  Unfair  hours  and  wages, 

2.  Loose  employment  methods  of  hiring  and  discharging 

3.  Improper  methods  of  work. 

4.  Poorly  qualified  foremen. 

5.  Improper  inter-relation  of  workers, 

6.  Lack  of  provision  for  safety  and  health, 

7.  Antagonism  of  labor  organizations, 

8.  Agitation  by  radical  influences, 

9.  Sympathetic  strikes. 

Since  the  strikes  are  more  or  less  controllable,  it  is  felt 
that  the  following  policies  would  do  much  to  reduce  the 
hazard  of  idleness  from  this  cause: 

1.  Sound  wage  plans, 

2.  Encouragement  of  employees, 

3.  Provision  for  advancement, 

4.  Mutual  understanding. 

Labor  Shortage:  Idleness  is  found  in  cases  where 
local  labor  conditions  are  such  that  sufficient  labor  can- 
not be  secured  to  operate  the  full  capacity. 

Material  Shortage:  Idleness  under  this  heading  is 
presumed  to  mean  idleness  resulting  from  delay  in  re- 
ceiving material  caused  by  forces  outside,  such  as: 

1.  Inability  of  vendor  to  meet  contract. 

2.  Transportation  strikes. 

3.  Transportation  embargoes. 

4.  Shipments  lost  in  transit. 

Recording  and  Report 

In  order  that  the  management  may  be  in  a  position 
to  realize  the  significance  of  idle  facilities,  after  which 
they  may  consider  reasons  and  remedies,  it  is  first  neces- 
sary to  provide  practical  methods  of  recording  upon 
which  proper  reports  or  graphs  may  be  based. 

The  recording  of  idleness  will  necessarily  entail  some 
detail  work  and  consequent  expense.  It  is  usually  cus- 
tomary in  the  industrial  world  to  greet  a  statement  such 
as  this  as  being  closely  related  to  "red  tape."  It  is  as- 
sumed that  management  is  always  desirous  of  ascertain- 
ing factors  causing  loss. 

Records  are  either  useful  or  useless.  To  be  useful  a 
record  must  produce  results,  by  which  is  meant  pointing 
the  way  to  increased  profits.  Records  are  inanimate  and 
cannot  of  themselves  produce  profit.  The  best  they  can 
do.  and  all  that  may  be  expected  of  them,  is  a  true  reflec- 
tion of  conditions.  Resulting  action  depends  upon  the 
management. 

Recording  of  idleness  may  be  accomplished  through 
clerical  or  mechanical  means.  It  is  not  advocated  that 
workmen  report  idle  time,  as  it  necessitates  temporary 
interference  with  his  work  and  retards  production. 

In  recording  idleness  the  vital  factor  is  the  cause  and 
mechanical  means  do  not  easily  accomplish  this  result. 
Another  objection  attached  to  the  use  of  mechanical 
means  of  recording  is  the  expense  incidental  to  the  in- 
stallation of  equipment  necessary.  In  view  of  the  fact 
that  all  productive  work  is  not  machine  work,  and  that 
all  machine  work  cannot  be  automatically  recorded,  it 
is  recommended  that  the  recording  of  idleness  be  accom- 
plished by  clerical  means. 

In  most  establishments  some  method  has  already  been 
devised  for  recording  labor  activities.  It  is  suggested 
that  the  recording  of  idleness  be  assigned  to  the  same 
authority.  In  order  for  them  to  properly  record  idleness 
they  should  be  acquainted  with  the  various  classifica- 
tions of  idleness  and  the  causes  as  enumerated  above. 

A  form  should  be  provided  for  reporting  idleness  and 
should  contain  what  the  management  requires  for  form- 
ing an  intelligent  decision.     In  addition  to  such  informa- 
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tion,  it  is  thought  that  the  following  information  must 
be  included  on  the  form: 

Date 

Facility  number  and  name, 

Duration  of  idleness, 

Cause. 

Idleness  is  the  difference  between  possible  or  standard 
hours  and  used  hours,  which  should  be  supported  in 
detail  on  the  above  forms. 

By  possible  or  standard  hours  is  meant  the  hours  the 
facilities  would  be  normally  expected  to  operate.  In 
computing  possible  hours,  Sundays,  Saturday  after- 
noons and  holidays  would  be  omitted.  For  instance,  in 
an  establishment  operating  a  ten-hour  day  in  a  month 
in  which  there  are  22 *  2  working  days  the  total  possible 
hours  would  be  225  hours. 

Having  recorded  the  total  amount  of  idleness  in  its 
various  classes,  the  matter  of  preparing  reports  will  now 
be  briefly  discussed.  As  idleness  is  either  normal  or 
abnormal,  it  seems  advisable  to  prepare  the  report  in 
such  a  manner  that  would  reflect  the  total  applicable 
to  each  class,  analyzed  into  its  subdivisions. 

A  report  prepared  along  the  lines  of  the  attached  form 
would  seem  to  provide  information  enabling  the  man- 
agement to  realize  the  extent  and  seriousness  of  idleness 
in  his  plant  and  would  aid  him  in  surmounting  his  diffi- 
culties. 

Philosophy  and  Application 

In  an  earlier  part  of  this  paper  idleness  was  divided 
into  normal  and  abnormal  classifications  in  order  to 
explain  what  was  meant  by  idleness  that  was  controllable 
and  that  which  was  uncontrollable.  Controllable  idle- 
ness is  governed  by  the  manufacturing  organization, 
while  uncontrollable  idleness  may  be  traced  to  short- 
comings on  the  part  of  the  general  or  sales  departments 
of  the  company.  On  the  other  hand,  some  items  of  un- 
controllable idleness  are  caused  by  factors  entirely  be- 
yond the  regulation  of  any  department. 

If  no  distinction  were  made  between  these  two  classes 
the  expense  attached  to  each  would  probably  be  absorbed 
in  manufacturing  costs.  The  opportunity  is  taken  at 
this  time  to  point  out  that  it  might  be  profitable,  from 
the  standpoint  of  management,  to  charge  manufacturing 
osts  with  the  expense  incident  to  controllable  idleness 
and  to  relieve  manufacturing  costs  for  the  expenses  inci- 
to  uncontrollable  idleness. 

The  reason  both  classes  of  expense  have  heretofore 
been  considered  as  a  proper  charge  to  manufacturing 
cost  may  be  found  in  the  thought  that  accountants  have 
not  fully  appreciated  the  problems  of  manufacturing  and 
the  viewpoint  of  the  operating  officials. 

For  this  reason  it  has  been  the  common  conception 
of  many  manufacturers  to  feel  that  the  average  or  unit 
cost  increased  as  the  volume  of  output  decreases.  This 
conception  is  technically  correct,  but  there  are  many 
objections  to  absorbing  into  manufacturing  costs  the 
entire  burden  when  the  diminished  output  is  caused  by 
business  depression.  Fixed  charges,  such  as  deprecia- 
tion, taxes,  rent,  insurance  and  administration,  are  items 
of  expense  which  accrue  regardless  of  idleness  or 
activity.  To  reflect  the  general  effect  of  fixed  charges 
upon  volume  of  output  we  shall  assume  a  case  where 
a  manufacturer  has  two  plants  making  the  same  product. 
We  shall  further  assume  that  plant  No.  1  is  idle,  while 
plant  No.  2  operates  at  full  capacity.  Other  things  being 
equal,  manufacturing  costs  at  plant  No.  2  would  be 
normal.  The  fixed  charges  of  plant  No.  1  would  continue 
and  might  entirely  eliminate  the  profits  of  the  business 
a-  a   whole,  but  the  cost  of  manufacturing  the  product 


would  not  have  been  increased  by  the  fixed  charges  of 
plant  No.  1. 

On  the  other  hand,  we  may  consider  these  two  plants 
as  two  departments  under  the  same  roof;  that  is,  plant 
No.  1  now  becomes  department  No.  1  and  plant  No.  2 
becomes  department  No.  2,  both  component  units  or  a 
single  organization;  department  No.  1  is  still  idle  and 
department  No.  2  is  operating  to  capacity.  Working 
under  the  common  conception,  the  overhead  would  not 
be  relieved  for  the  expense  of  idle  facilities,  and  the 
fixed  charges  of  the  idle  department  would  be  absorbed 
in  the  output.  The  result  would  be  that  the  cost  of 
manufacture  in  department  No.  2,  which  includes  the 
cost  of  idle  facilities  in  department  No.  1,  would  be 
higher  than  the  cost  in  plant  No.  2,  where  all  the  facili- 
ties were  busy.  This  would  be  true,  although  all  the 
facts  are  identically  the  same,  with  the  exception  of 
the  treatment  of  fixed  charges.  This  condition  would  be 
aggravated  in  the  case  of  a  manufacturer  whose  output 
was  of  a  varied  nature. 

Whether  or  not  the  expense  of  idle  facilities  consti- 
tutes a  part  of  manufacturing  cost  or  should  be  treated 
elsewhere  in  the  accounts  is  a  basis  upon  which  differ- 
ence of  opinion  may  form.  However,  the  writers  are 
of  the  opinion  that  the  expense  of  idle  facilities  is  not 
entirely  a  proper  part  of  manufacturing  cost,  and,  in 
support  of  this  contention,  offer  the  following  reasons: 

1.  General:  While  true  costs  are  needed  at  all  times, 
they  are  especially  helpful  during  periods  of  depres- 
sions when  business  requires  careful  administration. 
Absorbing  expense  of  idleness  in  manufacturing  results 
.11  widely  fluctuating  costs,  and  consequently  the  man- 
agement is  without  the  aid  of  the  cost  records  in  deter- 
mining comprehensive  manufacturing  and  selling  poli- 
cies. 

2.  Effect  on  Manufacturing  Management:  To  include 
the  expense  of  idleness  in  costs  would  prevent  the  use 
of  cost  records  for  purposes  of  comparing  present  per- 
formance with  those  of  periods  in  which  idleness  did 
not  exist.  For  instance,  the  output  per  unit  might  be 
higher,  but  the  increased  cost  might  indicate  that  the 
output  per  unit  was  lower. 

3.  Effect  on  Financial  Management:  In  cases  where 
the  product  is  shipped  as  soon  as  manufactured,  no  dif- 
ference in  the  net  profit  is  shown,  whether  the  expense 
of  idle  facilities  is  absorbed  in  manufacturing  costs  or 
treated  elsewhere  in  the  accounts.  On  the  other  hand, 
if  the  product  i;  not  promptly  shipped  and  the  tendency 
is  to  increase  inventories,  it  will  be  found  that  undue 
inflation  of  inventories  and  profits  follow.  In  later 
periods,  when  the  product  commences  to  move,  profits 
appear  to  be  much  less  on  account  of  the  inflation  in 
cost.  This  is  due  to  the  fact  that  the  profit  had  actually 
been  anticipated  at  the  end  of  the  previous  year  through 
ihe  inclusion  in  inventories  of  idle  facilities'  burden. 

4.  Effect  on  Sales  Management:  When  selling  prices 
are  based  on  cost,  the  inclusion  of  idle  facilities'  burden 
would  force  selling  prices  so  high  as  to  prevent  the 
securing  of  new  business  when  the  establishment  needs 
it  most. 

Sales  policies  may  be  outlined  in  a  more  definite  man- 
ner if  the  expense  of  idle  facilities  were  known  as  a 
separate  factor.  The  mere  transferring  of  idle  facili- 
ties' expense  from  manufacturing  cost  does  not  abolish 
it,  and  as  such  it  must  be  borne  in  mind  when  outlining 
sales  policies  and  prices.  Knowing  the  extent  of  the 
expense  of  idle  facilities  as  a  separate  factor  would 
enable  the  management  to  determine  the  following: 

(a)   The  amount    necessary    to    increa  1     normal    selling 
prices  to  provide  more  profit  to  be  used  as  an  1 

to  idle  fai  1  use. 
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(b)  When  competitive  or  other  conditions  prevent  in- 
crease in  price  the  volume  of  sales  necessary  to  in- 
crease volume  of  production  consequently  eliminat- 
ing idle  facilities'  expense. 

Whether  or  not  the  expense  of  abnormal  idleness  is 
to  be  absorbed  into  cost  or  charges  elsewhere  is  a  mat- 
ter for  the  management  to  decide.  In  this  discussion 
it  has  been  the  endeavor  to  show  some  of  the  points 
upon  which  this  decision  might  be  based.  In  any  event, 
it  is  suggested  that  provision  should  be  made  for  col- 
lecting the  expense  of  such  idleness  as  a  separate  ele- 
ment of  costs. 

For  the  most  part  normal  idleness  should  be  included 
in  manufacturing  cost,  because  it  is  felt  that  such  idle- 
ness is  controllable  by  management.  Such  idleness 
covers  many  items,  but  it  is  thought  that  the  list  men- 
tioned under  normal  idleness  is  fairly  complete.  It  is 
not  reasonable  to  expect  that  there  can  be  secured  100 
per  cent  of  possible  operating  time  and,  therefore,  it 
constitutes  a  constant  proper  item  of  cost.  Having  de- 
termined to  include  it  in  cost,  proper  control  may  be 
maintained  by  collecting  it  as  a  separate  account  in 
the  overhead.  Where  questions  arise  as  to  the  amount 
of  such  expense  that  has  been  absorbed  into  cost,  the 
treatment  above  prescribed  will  prevent  any  shifting 
of  responsibility. 

It  is  difficult  in  some  cases  to  determine  normal  idle- 
ness chargeable  to  cost,  as  idleness  due  to  excess  facili- 
ties might  have  been  caused  by  both  manufacturing 
and  financial  policies.  Excess  facilities  that  are  a  pro- 
tection to  production  in  case  of  breakdown  would  be 
an  instance  of  manufacturing  policy.  Excess  facilities, 
such  as  land  and  buildings  originally  purchased  with 
investment  or  expansion  possibilities  in  mind,  would  be 
an  instance  of  financial  policy.  It  is  suggested  that  a 
reasonable  effort  be  made  to  distinguish  between  these 
two  classifications  of  expense  and  appropriate  reflections 
made  in  the  accounts. 

Accounting  for  Cost  of  Idleness 

Having  discussed  the  various  arguments  in  favor  of 
including  in  costs  the  normal  expense  of  idle  facilities 
and  excluding  from  costs  the  abnormal  expense  of  idle 
facilities,  several  methods  of  computing  and  applying 
the  expense  in  the  accounts  will  be  reviewed. 

The  particular  method  of  overhead  distribution  in 
operation  at  any  establishment  need  not  necessarily  be 
discarded  to  install  a  basis  for  idle  facilities'  relief. 
However,  burden  distribution  methods  might  have  to  be 
adjusted  in  order  to  accomplish  the  object  desired; 
namely,  that  of  having  our  costs  represent  the  results 
of  normal  activities  without  the  influence  of  abnormal 
factors  of  uncertain  character  and  length. 

It  is  not  the  purpose  of  this  paper  to  enter  into  a 
technical  discussion  of  cost  accounting,  but  it  is  thought 
best  to  insert  here  a  short  discussion  on  the  method  of 
relief  to  manufacturing  cost,  the  theory  of  which  will 
hold,  except  as  to  detail,  in  most  cases  where  idle  facili- 
ties exist. 

In  view  of  the  wide  use  of  the  "percentage  of  over- 
head to  productive  labor"  basis  of  distributing  overhead, 
we  shall  assume  that  the  manufacturer  uses  this  method. 
We  shall  assume,  also,  that  his  plant  is  divided  into  many 
departments,  the  facility  in  each  department  beiiiR  ap- 
proximately the  same,  and  that  the  system  in  vogue 
provides  for  securing  total  expenses  by  departments. 
Referring  to  the  example  previously  quoted,  regarding 
two  departments  shut  down  and  the  other  in  full  opera- 
tion, it  is  obvious  that  the  idleness  in  each  department 
must  be  computed  separately  if  the  process  or  depart- 
mental costs  are  to  be  accurately  relieved.     This  infor- 


mation could  be  secured  from  a  report  similar  to  the 
one  annexed  to  this  paper,  and  the  ratio  of  abnormal 
idle  hours  to  possible  hours  determined. 

It  would  first  seem  that  this  ratio  should  now  be 
applied  to  the  total  departmental  portion  of  burden, 
which  includes  all  fixed  charges,  and  relief  made  for 
crediting  work  in  process  account,  and  charging  some 
general  account  outside  of  manufacturing.  Before  doing 
this,  however,  it  is  necessary  to  consider  those  expenses 
other  than  fixed  charges,  such  as  salaries  and  wages 
of  factory  administration,  accruals  to  such  reserve  ac- 
counts as  reserve  for  repairs,  reserve  for  inventories, 
and  other  accounts  not  directly  related  to  volume  of 
output.  There  is  usually  a  point  below  which  a  manu- 
facturer cannot  reduce  organization  and  expense,  while 
sales  and  output  may  continue  to  decrease  far  below 
this  point. 

Before  applying  relief  it  is,  therefore,  suggested  that 
a  statement  of  overhead  be  prepared  to  be  known  as 
"overhead  eligible  for  idle  facility  relief."  This  is  done 
by  simply  reviewing  each  account  in  the  manufacturing 
card  of  accounts  to  determine  its  eligibility  as  part  of 
the  idle  facilities'  relief  and  listing  on  a  columnar  analy- 
sis sheet  the  accounts  vertically  on  the  left-hand  side 
and  the  departments  horizontally  across  the  top. 

As  overhead  is  finally  applied  to  product  on  the  per- 
centage of  overhead  to  productive  labor  in  each  depart- 
ment, it  is,  of  course,  necessary  to  transfer  the  overhead 
of  the  non-production  departments  to  that  of  the  pro- 
duction departments  before  this  ratio  can  be  secured. 
This  is  also  necessary  in  preparing  the  statement  of 
"overhead  eligible  for  idle  facility  relief."  Therefore, 
each  production  department  will  absorb  that  portion  of 
the  non-production  departments'  total  overhead  as  their 
productive  labor  is  in  proportion  to  total  productive 
labor. 

We  now  have  before  us  the  total  for  each  department 
of  those  expenses  which  accrue  regardless  of  volume 
of  output.  It  is  now  only  necessary  to  departmentally 
apply  the  "ratio  of  abnormal  hours  to  possible  hours" 
to  totals  of  eligible  overhead  to  secure  the  expense  of 
idle  facilities  not  chargeable  to  manufacturing. 

The  amount  of  this  relief  would  be  credited  to  each 
productive  department  and  the  total  charged  to  profit 
and  loss  surplus,  or  reserves  provided  for  idle  facilities 
or  contingencies. 

By  this  method  the  expense  of  normal  idleness  con- 
trollable by  the  manufacturing  management  is  indirectly 
absorbed  into  costs.  It  is  felt,  however,  that  it  is  neces- 
sary to  collect  this  expense  in  one  account,  the  caption 
for  which  might  be  "manufacturing  expense  of  idle  fa- 
cilities," for  the  purpose  of  establishing  a  means  of 
bringing  this  expense  forcibly  to  the  attention  of  the 
management.  This  is  accomplished  by  crediting  the 
various  overhead  accounts  making  up  "eligible  over- 
head" and  charging,  per  contra,  the  "manufacturing 
expense  of  idle  facilities  account." 

This  account  would  also  include  the  cost  of  all  wait- 
ing time  of  the  workers,  consisting  of  wages  paid  to  men 
waiting  for  tools,  repair  or  other  causes  heretofore  enu- 
merated. The  total  of  this  account  would  represent  a 
part  of  the  general  overhead  distributed  to  the  cost  of 
the  product. 

In  those  plants  that  maintain  service  departments, 
such  as  millwright,  tool  room,  electrical,  carpenter,  etc., 
all  that  has  been  said  of  idle  facilities  applies  nere 
with  equal  force.  These  departments  usually  work  on 
additions,  improvements  and  repairs  of  property,  which 
expense  is  charged  to  operating  or  capital,  as  the  case 
may  be. 

These  departments  resemble  outside  concerns,  charg- 
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ing  for  their  work  at  cost,  and  it  is  obvious  that  it  would 
not  do  to  inflate  fixed  asset  values  with  the  expense  of 
idleness  incurring  subsequent  to  increased  depreciation, 
insurance  and  tax  charges  applying  against  these  de- 
partments. The  remedy  is  to  relieve  the  service  depart- 
ment overhead  in  the  same  manner  outlined  for  pro- 
ductive manufacturing  departments,  thus  eliminating 
the  inflation  in  charges  to  fixed  assets  and  the  overhead 
accounts  of  the  productive  departments. 

If  the  facilities  in  the  service  departments  take  the 
form  of  machines,  the  method  already  outlined  can  be 
readily  employed.  With  movable  facilities,  if  it  is  im- 
practical to  attempt  to  measure  the  idle  facility  hours, 
it  would  then  be  necessary  to  absorb  such  percentage  of 
eligible  overhead  in  costs  as  the  actual  man-hours 
worked  bears  to  the  possible  or  standard  man-hours. 

If  it  is  to  be  noted  in  this  discussion,  we  have  used  the 
percentage  on  productive  labor  method  of  overhead  dis- 
tribution and  the  relief  for  idle  facilities  based  upon 
facility  hours.  It  is  advisable  wherever  possible  to  use 
facility  hours  as  a  measure  of  idleness.  If  it  is  possible 
to  use  facility  hours  as  a  basis  in  arriving  at  percentage 
of  normal  and  abnormal  idleness,  it  may  be  necessary  to 
absorb  such  percentage  of  eligible  overhead  in  costs  as 
the  current  production  bears  to  maximum  production. 
This  method,  however,  does  not  take  into  consideration 
the  inefficiency  of  workers,  which  might  have  the  effect 
of  eliminating  more  expense  than  the  used  time  wrould 
justify. 

In  establishments  using  the  machine  rate  method  of 
distributing  overhead,  when  actual  burden  exceeds  pre- 
determined burden  charged  to  costs,  it  might  be  assumed 
that  the  entire  difference  represented  cost  of  idleness. 
In  this  we  do  not  wholly  concur,  because  in  originally 
setting  up  the  machine  rate,  certain  items  included 
therein  must  necessarily  have  been  established,  and  this 
difference  may  represent  inaccuracies  in  the  forecast  of 
these  items.  It  is  also  for  this  reason  that  the  writers 
do  not  advocate  the  use  of  the  machine  hour  rate  multi- 
plied by  the  idle  hours  in  computing  the  relief  for  idle 
facilities. 

Another  reason  against  this  method  is  that  apparently 


no  distinction  has  been  made  between  the  fluctuating 
and  non-fluctuating  items  in  the  rate.  Using  this  rate 
without  eliminating  the  items  that  fluctuate  with  pro- 
duction would  result  in  excessive  relief  and  would  reduce 
costs  artificially. 

The  writers  have  attempted  in  their  suggestion  to 
utilize  the  practical  features  embodied  in  the  machine 
rate  methods  by  using  facility  hours  and  eliminating 
fluctuating  items  of  expense. 

Having  discussed  the  expense  of  idle  facilities  from 
a  standpoint  of  normal  and  abnormal  idleness,  this  paper 
would  not  seem  complete  unless  the  possible  methods  of 
reflection  in  the  accounts  were  briefly  enumerated,  as 
follows : 

1.  Inclusion  of  normal  and  abnormal  idleness  in  cost  of 

manufacture. 

2.  Inclusion  of  normal  idleness  only  in  cost  of  manufac- 

ture, and  disposing  of  abnormal  idleness  in  one  of 
the  following  manners: 

(a)  Charging   direct    to    current   profit   and    loss 
statement. 

(b)  Charging  direct  to  surplus  account, 

(c)  Charging  direct  to  reserve  for  idle  facilities  or 
contingencies. 

In  concluding  this  paper  the  writers  wish  to  express 
their  earnest  desire  that  they  may  have  been  of  some 
assistance  to  the  members  of  the  association  in  solving 
some  of  the  problems  connected  with  idle  facilities. 

We  feel  that  in  these  days  of  industrial  depression  our 
subject  should  be  of  paramount  importance  to  the  indus- 
trial executive  or  financial  manager  who  is  ever  watchful 
and  eager  to  ascertain  actual  conditions  regarding  the 
employment  of  his  productive  units  and  how  their  non- 
employment  is  reflected  in  the  cost  of  his  product. 

Improved  methods  of  dealing  with  industrial  problems 
can  come  only  from  careful  studies  coupled  with  a  knowl- 
edge of  actual  conditions.  Progress  in  cost  accounting, 
as  in  all  other  lines,  must  come  by  degrees  and  one  step 
leads  to  the  next.  We  trust  that  the  above  analysis  of 
the  problem  of  idle  facilities  may  constitute  a  step  to- 
ward the  ultimate  solution  of  all  problems  in  connection 
with  this  subject. 


A  Commercial  Model  Motorcycle 


THERE    has    been    some    feeling    among    motorcycle 
manufacturers    recently    that    a    definite    attempt 
should  be  made  to  broaden  the  sales  field  of  the  motor- 


cycle to  more  fully  include  commercial  utilities.  A  man- 
ifestation of  this  feeling  appears  in  the  new  one-cylinder 
model  recently  added  to  the  Harley-Davidson  line.  This 
machine  has  been  designed  primarily  to  meet  the  require- 
ments of  commercial  service.  It  is  specially  adapted 
to  use  for  delivery  purposes,  for  telephone  company 
linemen  and  trouble  "shooters"  and  similar  classes  of 
work. 

The  construction  and  design  are  in  general  similar 
to  that  of  the  regular  "74-in.,  magneto-equipped,  V-twin" 
machine,  except  that  the  rear  cylinder  is  removed  in 
this  commercial  model.  The  bore  is  3  7/16  in.  and  the 
stroke  4  in.,  giving  piston  displacement  of  37  cu.  in. 

The  machine  is  designed  for  an  average  speed  of  25 
to  30  m.p.h. 


Harley-Davldson 


21-CD 
commercial 


A  SUNSHADE  visor  which  comprises  a  light  but  rigid 
frame  of  U-section  steel,  electrically  welded,  cov- 
ered with  Du  Pont  Double  Texture  Rayntite  fabric, 
padded  to  prevent  wrinkling  and  sagging,  has  been 
brought  out  by  the  Troy  Sunshade  Co.  The  fixtures  are 
so  designed  as  to  permit  of  adjustment  of  the  visor  to 
suit  the  driver's  convenience.  The  visor  is  finished  in 
brush-applied  baked  enamel  with  nickel-plated  wing  nuts. 
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Chinese  Famine  Is  a  Boost  to  Auto- 
motive Industry 

Realization  of  the  meaning  of  transportation  to  the  welfare  of  the  nation 
is  brought  home  to  Chinese.  American  Red  Cross  building  100  miles  of 
roads.    Americans  hold  leadership  in  trade  with  sleeping  giant  of  the  East. 


By  Don  D.  Patterson* 


THERE  was  a  day  in  China,  many  centuries  ago 
when  the  imperial  rule  was  at  its  zenith,  that  the 
nation  had  what  was  probably  the  world's  model 
highway  system — a  system  that  penetrated  into  the 
farthest  reaches  of  the  land  for  official  and  military 
usage.  But  the  national  highway  system  followed  close- 
ly the  decadence  of  the  Empire  until  to-day  only  cart 
roads  and  wheelbarrow  paths  indicate  its  course  and 
these,  for  the  most  part,  are  in  an  impassable  condition 
in  so  far  as  the  motor  car  is  concerned. 

It  is  in  the  matter  of  roads  that  the  greatest  obstacle 
is  found  for  the  development  of  the  automotive  trans- 
portation in  this  Far  Eastern  republic.  The  desire  for 
motors  has  been  indicated  by  the  Chinese  over  a  period 
of  ten  or  more  years,  but  its  growth  has  been  seriously 
hampered  due  to  confinement  to  the  ports  and  larger 
cities  of  the  interior,  where  passable  highways  are  found. 
The  total  mileage  of  metal  surfaced  roads  in  China  does 
not  exceed  100  miles. 

This  condition  would  be  discouraging  to  the  western 
manufacturers  of  motors  and  motor  equipment  were  it 
not  for  the  fact  that  the  past  two  years  has  brought 
forth  the  beginning  of  what  will  some  day  be  a  nation- 
wide movement  for  better  highways.  The  movement 
has  been  thus  far  sporadic  in  its  development  and  the 
roads  that  have  been  built  are  short  in  length  and  in 
the  majority  of  cases  widely  separated. 

Various  sources  may  be  credited  for  the  impetus  that 
has  brought  this  about.  The  first  modern  road  of  any 
importance  in  the  nation  was  that  built  by  the  Ameri- 
can Red  Cross  several  years  ago  from  Peking  to  Tung- 
chow  as  a  measure  of  aid  for  the  sufferers  from  a  dis- 
astrous flood  in  North  China.  Other  road  projects  were 
started  and  as  a  result  in  the  vicinity  of  the  capital  and 
Tientsin  may  be  found  the  majority  of  the  modern  road 
mileage  in  the  country.  Shanghai  has  also  been  the 
seat  of  similar  developments;  a  municipal  road  built  by 
the  authorities  of  the  International  Concession  pro- 
vides a  drive  near  the  outskirts  of  the  city.  A  second 
road  was  constructed  by  the  Chinese  military  authori- 
ties, using  soldier  labor,  from  Shanghai  to  ^'oosung, 
where  the  Yangtsze  River  joins  the  ocean,  a  distance 
of  eight  miles. 

Projects  Planned 

More  recent  projects  include  the  construction  of  a 
highway  from  Tientsin,  the  route  having  already  been 
selected,  and  the  development  of  roadways  in  KwangtuiiK 
Province,  around  Canton.  Foochow,  an  ocean  port  be- 
tween   Shanghai    and    Canton,    has    constructed    motor 


roads  within  its  city  limits  and  a  private  company  is 
operating  a  bus  line.  Nantungchow,  known  as  the  model 
city  of  the  Yangtsze  Valley,  which  is  practically  owned 
and  controlled  by  Chang  Chien,  former  Minister  of  Agri- 
culture, has  a  road  system  of  thirty  or  more  miles  on 
which  motor  bus  lines  are  operating.  This  system  is 
being  extended  rapidly.  Canton  has  also  inaugurated  a 
motor  transportation  system  for  passengers. 

The  famine  which  is  now  running  riot  in  North  China 
has  also  provided  for  the  construction  of  roadways.  The 
American  Red  Cross  is  building  a  highway  of  approxi- 
mately 100  miles  in  length  in  the  province  of  Shantung 
and  other  roads  are  being  constructed  to  make  use  of 
the  famine  labor  in  other  sections  of  the  stricken  terri- 
tory. The  famine  in  itself  has  been  a  grim  object  les- 
son of  China's  great  need  for  motor  transportation. 
The  region  in  which  the  45,000,000  people  are  affected 
is  impenetrable  except  to  the  most  primitive  forms  of 
cart  and  wheelbarrow  transportation  now  used  in  the 
country.  In  many  instances  food  is  rotting  at  rail- 
heads with  people  starving  50  to  100  miles  away  due 
to  lack  of  transportation.  The  relief  agencies,  with  the 
exception  of  the  Red  Cross,  have  failed  to  recognize  the 
advantage  of  motor  transportation  for  the  present,  in 
their  plans  for  the  future,  and  are  not  using  light  trucks 
when  it  has  been  demonstrated  that  they  are  practical 
for  the  work  in  some  regions.  However,  the  recurrence 
of  such  a  famine  is  highly  improbable  with  the  road  sys- 
tem now  under  way. 

Merchants  Are  Leaders 

Other  road  ventures  are  being  organized  in  various 
parts  of  the  country  under  the  direction  of  the  mer- 
chants and  gentry  of  various  cities  and  districts.  It  is 
from  these  ventures  that  the  motor  interests  should  take 
their  greatest  hope.  Any  organized  construction  of 
highways  by  the  Chinese  Government  at  Peking  is  at 
the  present  out  of  the  question,  since  that  institution 
is  living  a  hand-to-mouth  existence  so  far  as  finances 
are  concerned  and  has  only  a  dilatory  connection  with 
the  various  provinces,  depending  largely  upon  the  effi- 
ciency of  a  system  of  graft.  The  merchants  are  the  most 
issive  element  in  the  country  and  their  interest 
in  road  building  may  be  taken  as  a  good  omen.  Much 
of  this  development  is  centering  around  Shanghai,  where 
it  has  foreign  encouragement. 

It  has  been  suggested  by  foreigners  in  China  that 
the  motor  manufacturers,  particularly  those  of  the  United 
States,  would  find  a  greater  field  in  China  if  they  were 
able  to  organize  a  financial  group  that  would  make  loans 
under  supervision  to  the  Chinese  Government  for  the 
construction  of  highways.     This  plan,  however,  is  hard- 
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ly  feasible  at  this  time  due  to  the  formation  of  the  In- 
ternational Consortium,  one  of  whose  purposes  is  to  pro- 
vide foreign  money  for  the  construction  of  railways  and 
highways,  and  to  the  present  unsettled  and  corrupt 
state  of  the  so-called  Republic  of  China.  Each  province 
is  for  the  most  part  a  feudal  entity,  giving  allegiance  to  ■ 
Peking  so  long  as  the  funds  necessary  for  the  main- 
tenance of  a  military  autocracy  in  the  district  is  forth- 
coming. There  are  two  governments,  that  of  Peking 
and  of  Canton,  and  with  such  a  state  of  affairs  a  highway 
loan  would  probably  be  a  failure. 

Bankers  Aroused 

China's  future  existence  depends  largely  upon  her 
means  of  communications  and  now  that  the  merchants 
and  bankers  are  becoming  alive  to  the  possibilities  of 
their  nation  it  may  be  expected  that  they  will  interest 
themselves  in  providing  these  necessities.  And  when 
they  do,  China  will  be  the  most  fruitful  of  all  foreign 
markets  for  the  automotive  industry  of  the  west.  The 
Chinese  will  not  be  able  to  offer  any  domestic  competi- 
tion, for  while  cheap  labor  exists,  it  is  unskilled  and 
not  easily  adapted  to  complicated  manufacturing  such 
as  is  involved  in  the  making  of  motor  cars. 

There  is  a  phase  of  the  road  development  that  has  not 
been  touched  and  that  is  the  possibility  of  foreign  assist- 
ance in  a  moral  way.  The  present  motor  car  distribu- 
tors have  done  nothing  to  encourage  the  building  of 
roads  and  all  developments  have  come  from  the  indi- 
vidual initiative  of  the  natives  themselves. 

The  dealers  seem  satisfied  with  their  sales  in  the 
treaty  ports  and  with  one  exception  have  done  little  or 
no  pioneering.  One  firm  handling  the  most  popular 
low-priced  American  car  now  has  a  representative  in 
the  country  districts  of  Central  and  North  China  who 
is  pushing  through  on  almost  impassable  roads,  working 
on  the  principle  that  motor  cars  will  bring  good  roads, 
and  is  selling  cars  in  isolated  districts  where  they  are 
being  operated  successfully. 

Importance  of  Treaty  Ports 

The  present  automotive  industry  of  China  centers  in 
the  treaty  porta  of  the  country.  Shanghai  has  the  lar- 
gest number  of  distributing  and  service  plants,  Hong- 
kong and  Tientsin  following,  and  Hankow,  Canton, 
Tsingtau  bringing  up  the  total.  There  are  small  hire 
services  in  other  parts  of  the  country  and  branch  plants 
of  Shanghai  interests  are  opening  up  in  Peking,  which 
has  been  heretofore  served  from  Tientsin. 

The  Shanghai  distributing  plants  are  largely  Ameri- 
can and  British,  with  one  or  two  French  concerns  in  the 
field.  The  majority  of  the  standard  makes  of  America, 
Great  Britain,  France  and  Italy,  of  both  motor  cars  and 
trucks,  are  represented  as  well  as  the  leading  tires  and 
accessories  of  all  the  countries  mentioned.  For  the  most 
part,  the  Shanghai  plants  are  on  a  par  with  those  of  the 
larger  cities  of  the  United  States,  including  machine 
work  and  repairs,  tire  servicing,  and  body  building.  The 
latter  has  come  to  be  a  large  part  of  the  industry  in 
China,  due  to  the  inability  of  many  of  the  bodic  m 
ported  to  stand  up  under  climatic  conditions  in  China 
and  more  especially  the  desire  upon  the  part  of  the 
Chinese  buyers  for  distinctive  and  luxurious  equip 
The  Shanghai  plants  serve  Central  China  territory,  al- 
though some  extend  into  North  China.  The  Tientsin  in- 
dustry serves  North  China  and  Hongkong  has  the  south. 
The  development  in  the  south  is  the  most  backward  in 
the  country,  Canton  only  being  a  motor  possibility. 

The  sale  of  motor  cars  in  China  is,  like  all  business 
of  an  import  nature  in  the  country,  largely  affected  bj 
the  fluctuation   of  exchange.     During  the  year   of    l!)l!) 


China  imported  motor  cars,  trucks  and  cycles  to  the 
value  of  $6,242,368,  and  59.6  per  cent  of  the  total  came 
from  the  United  States.  For  the  year  of  1920  this  total 
will  be  materially  reduced  due  to  the  falling  of  exchange 
from  the  beginning  of  the  year.  During  the  latter  part 
of  1919  one  Chinese  dollar  would  buy  $1.15  in  American 
currency,  while  at  the  present  time  it  would  take  $2.20 
Chinese  currency  to  buy  one  American  dollar. 

Prices  Vary  Constantly 

The  exchange  rate  between  China  and  America  is  con- 
tinually fluctuating  and  consequently  each  shipment  of 
cars  from  the  United  States  has  its  price,  depending 
upon  the  rate  of  the  day  when  the  exchange  was  settled. 
As  a  result  two  similar  models  of  the  same  make  may 
have  a  price  varying  from  $100  to  $500,  all  due  to  ex- 
change. There  is  no  way  that  the  dealer  in  China  can 
set  a  fixed  price  for  the  year  as  is  possible  in  the  United 
States.  This  causes  a  rising  and  falling  demand  in  the 
motor  market,  depending  upon  the  relation  of  Chinese 
currency  to  the  American  dollar  or  to  the  currency  of 
the  country  from  which  the  car  is  imported.  Nothing 
can  be  done  to  remedy  this  until  a  reformation  is  effected 
in  the  currency  system  of  China,  which  will  be  some 
years  in  coming. 

An  attempt  to  stabilize  the  industry  in  Shanghai  is  be- 
ing made  by  the  organization  of  a  dealers'  association 
for  general  protection  and  the  advancement  of  motors. 
This  association  will  take  up  also  the  matter  of  roads 
and  is  launching  a  plan  for  the  establishment  of  an  an- 
nual motor  show  next  fall.  The  show  will  be  the  first 
in  the  Far  East,  that  is,  in  the  section  east  of  India. 
Counting  the  Cars 

The  motor  population  of  China  is  difficult  to  estimate 
due  to  a  lack  of  registration  in  some  sections  of  the 
country.  Shanghai  has  the  largest,  with  approximately 
",000  cars  and  1,000  or  more  trucks  and  motorcycles. 
Tientsin  has  approximately  500  to  700  cars  and  Peking 
a  like  number.  Canton  has  only  a  few  and  a  hundred  or 
so  are  scattered  around  through  the  various  sections. 
Tsingtau  has  probably  100  and  Hankow  approximately 
300.  Hongkong,  being  British,  cannot  be  included  in  any 
estimate  of  China  proper.  A  number  of  cars  are  cen- 
tered at  Kalgan  on  the  Gobi  Desert  of  Mongolia,  where, 
under  government  supervision,  a  motor  line  is  operated 
between  that  point  and  Urga,  the  capital  of  the  pro- 
vince, half  way  to  the  Russian  border.  A  recent  order 
will  place  fifty-seven  Fiat  trucks  in  this  service  within 
a  short  time.  The  Kalgan  to  Urga  trip  over  the  desert 
takes  four  days  and  the  round  trip  costs  $300,  Chinese 
currency. 

American  makes  predominate  the  motor  field  due  to 
the  close  proximity  of  the  country,  the  more  favorable 
i  rice  .  and  the  activities  of  the  manufacturers  in  the  ex- 
port field.  England  is  paying  little  or  no  attention  to 
China  from  an  automotive  standpoint  and  most  makers 
will  deliver  only  a  half  dozen  or  so  cars  during  the  year. 
frame  is  giving  all  of  the  attention  to  the  field  she  i  an 
ami  Italy  is  following  her  example.  However,  the  Ameri- 
can manufacturers  have  the  advantage  of  being  firmly 
established  on  the  ground  and  of  having  factor}  repre- 
sentatives in  the  field  approximately  twice  each  year. 
A  number  of  the  larger  motor  manufacturers  of  the 
i  nited  states  have  direct  representatives  who  are  per- 
manently established  in  the  field  to  assist  the  distribu- 
tors and  to  organize  their  services.  As  a  result  even  the 
British    firms    handle   a   majority    of    American 

There  is  one  disadvantage  in  the  field  at  present  and 
that  is  that  most  of  the  distributors  in  China  repri 
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too  many  makes.  There  are  two  notable  exceptions  in 
Shanghai  and  these,  having  only  a  few  American  makes, 
have  the  lion's  share  of  the  business  due  to  their  ability 
to  push  these  makes  and  to  pioneer  in  the  territory  as- 
signed. 

Future  of  Trucks 

Motor  trucks  are  coming  in  for  their  part  of  the  recog- 
nition and  when  the  day  comes  that  China  has  a  sem- 
blance of  a  highway  system,  trucks  are  going  to  be  more 
important  in  the  country  than  railway  trains.  Trucks 
are  already  in  daily  operation  in  Manchuria,  Mongolia,  in 
Kiangsu  Province,  in  the  city  of  Foochow  and  elsewhere. 
The  truck  population  of  Shanghai  is  growing  rapidly  and 
the  city  is  supporting  one  public  truck  transportation 
line  with  a  fleet  of  approximately  twenty-five.  A  ma- 
jority of  the  larger  Chinese  manufacturing  plants  are 
using  trucks,  as  are  the  Chinese  and  foreign  department 
and  other  stores.  As  Shanghai  is  the  most  important 
shipping  port  of  China,  the  trucks  are  playing  a  large 
part  in  the  movement  of  cargo — a  part  that  will  increase 
rapidly. 

Gay  Turnouts 

The  Chinese  have  taken  up  the  motor  car  rapidly  and 
the  wealthier  classes  are  never  without  them.  They 
fill  the  inherent  craving  for  display  and  ostentation  as 
well  as  being  a  utility.  The  limousine  because  of  its 
luxuriousness  is  the  most  popular  and  the  fittings  of 
many  have  given  them  the  nickname  among  the  foreign 
population  of  "rolling  boudoirs."  This  type  is  painted  a 
brilliant  red  or  yellow,  or  perhaps  a  blue,  pink  or  purple. 
The  fittings  inside  are  of  the  same  color,  generally  in 
brocaded  Chinese  silk,  and  the  equipment  consists  of 
silk  tasseled  curtains  on  the  windows  and  doors,  draped 
back,  and  Chinese  vanity  cases  on  the  rear  of  the  back 


seat,  containing  a  full  line  of  cosmetics,  a  cigarette  case, 
matches,  a  mirror  and  other  luxuries.  The  younger 
generation  have  taken  to  vivid  colored  sport  roadsters 
and  all  young  or  old  are  addicted  to  speed.  The  Chinese 
chauffeur  has  no  nerves,  no  conscience  and  the  pedes- 
trian moves  slowly  with  the  habit  of  centuries  in  only 
dodging  wheelbarrows,  carts  and  rickshaws,  resulting 
in  a  rather  large  toll  of  daily  accidents  in  the  cities 
where  motor  cars  are  most  numerous.  Traffic  problems 
are  Chinese  puzzles,  figuratively  and  literally. 

There  is  a  great  future  ahead  of  the  automotive  indus- 
try in  China,  but  it  is  a  prospect  that  will  take  years 
in  the  realization.  At  the  present  moment  China  is  in 
the  throes  of  a  business  depression  that  is  more  gloomy 
than  that  of  the  United  States  for  the  reason  that  she 
has  no  organized  bank  system  to  tide  her  through,  no  or- 
ganized system  of  business  communications  and  her 
markets  are  largely  dependent  upon  foreign  sources. 
The  next  year  or  so  will  be  slim  ones  for  foreign  busi- 
ness in  China  and  the  automotive  industry  will  suffer  a 
trifle  more  even  than  the  others  concerned.  Rising  ex- 
change will  come  only  when  exports  begin  to  move — 
and  there  is  at  present  a  dead  calm  in  the  export  mar- 
ket— and  that  movement  will  only  result  when  demand 
revives  in  the  United  States,  Great  Britain  and,  to  a 
lesser  degree,  Europe. 

China  should  be  cultivated  by  American  motor  manu- 
facturers, encouraged  to  build  roads  and  kept  closely  in 
hand.  When  the  road  development  does  come,  China  will 
offer  one  of — if  not  the  greatest — largest  export  motor 
markets  of  the  world.  She  has  400,000,000  in  population 
and  while  that  population  is  for  the  most  part  possessed 
of  only  a  scant  buying  power,  if  there  was  only  one  in 
every  400  who  could  buy  a  motor  car  every  three  to  five 
years  it  would  tax  the  capacity  of  the  manufacturers  of 
the  United  States  and  other  countries  to  fill  the  demand. 


Hundred  Passenger  Plane  Reported  Wrecked 


IT  is  reported  that  the  enormous  Italian  flying  boat 
with  six  400  hp.  Liberty  engines  and  with  seating 
accommodations  for  100  passengers — recently  completed 
and  described  below — was  wrecked  during  its  first  ascent 
on  Lake  Maggiore.  The  Aeroplane  of  London,  whose 
editor  made  a  trip  to  Cesto  Calende,  where  the  trial  was 
to  take  place,  prints  several  views  of  the  wreckage.  The 
Caproni  Works  will  not  admit  the  destruction  of  the 
machine,  the  official  report  being  to  the  effect  that  the 
machine  made  a  flight  of  a  mile  and  on  descending  was 
damaged  so  that  it  was  retired  for  slight  repairs.  The 
unofficial  report  was  that  pilot  Sembrini  took  the  ma- 
chine off  the  water,  got  her  up  about  60  ft.  and  then 
gently  put  her  nose  down  and  continued  so  till  she 
drove  it  under  the  water.  Mr.  Gray  says,  "considering 
that  she  had  four  Liberty  engines  on  her  forward  planes 
and  four  more  aft,  with  very  small  elevators  and  yards 
of  space  between  the  engine  masses,  it  must  have  been 
very  difficult  to  counteract  her  enormous  longitudinal 
moment  of  inertia,  and  so  the  story  has  every  semblance 
of  truth."  The  wreckage  which  he  photographed  was 
said  to  be  that  of  an  ordinary  triplane  on  floats  which 
about  the  same  time  made  a  complete  submersion,  but  it 
bears  remarkable  resemblance  to  the  published  photos 
of  the  eight-engined  machine. 

According  to  a   report   by   U.  S.   Commercial    Attache 
H.  C.  McLean  at  Koine,  the  huge  flying  boat  was  made 
up  of  three  triplanea  with  the  tails  removed,  plai  i 
behind  the  other.    Between  the  wings  of  the  rear  set  of 
planes  were  placed  the  rudders,  while  the  elevation  of 


the  machine  was  controlled  by  ailerons  on  all  of  the 
wings.  The  length  of  the  ship  was  75  ft.  and  the  wing- 
spread  108  ft.  It  was  equipped  with  eight  low  compres- 
sion Liberty  engines  of  375  hp.  each,  making  the  total 
available  power  3000  hp.  Its  weight  was  about  16  tons 
and  it  was  designed  to  carry  a  load  of  10  tons,  making 
the  total  weight  26  tons. 

The  cabin,  which  was  entered  through  a  door  at  the 
stern,  was  7  ft.  high,  about  8  ft.  wide  and  ran  the  entire 
length  of  the  ship.  A  narrow  aisle  ran  down  the  center, 
with  comfortably  upholstered  seats  on  both  sides.  At 
the  bow  a  small  compartment  was  provided  for  the  com- 
manding officer,  while  a  ladder  led  to  the  pilot's  post, 
immediately  behind  and  above,  from  which  all  operations 
were  controlled.  Provision  was  made  for  two  pilots,  one 
of  whom  was  to  be  in  reserve,  and  between  the  two 
seats  was  located  an  electrical  switchboard  for  the  trans- 
mission of  orders.  Two  levers  at  the  right  permitted  the 
pilot  to  control  the  engines  without  reference  to  the 
engineers  in  case  of  emergency. 

The  engines  were  mounted  in  two  groups,  four  in  the 
first  set  of  planes  and  four  in  the  last.  In  each  case  two 
engines  were  placed  back  to  back  directly  in  the  center, 
with  one  on  each  side,  the  central  engines  being  equipped 
with  four-blade  propellers,  and  those  on  the  sides  with 
two-bladed.  Provision  was  made  for  one  engineer  for 
each  set  of  engines.  During  its  first  trial  the  ship  was 
to  carry  only  sand  ballast. 

It  was  estimated  that  the  total  cost  of  the  new  airplane 
exceeded  4,000,000  lire. 
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The  Spirit  Behind  the  Dealer  Contract 

An  automobile  salesmanager  recently  discussed  dealer  relations  in  an 
informal  way  and  said  some  interesting  things.  '"To  exercise  control 
over  dealers."  he  said,  "it  is  primarily  necessary  to  convince  them  you  are 
trying  to  help  them.     It  is  the  spirit  behind  the  contract  that  counts." 

By  Norman  G.  Shidle 


NOT  long  ago  I  had  an  interesting  talk  with  the  gen- 
eral sales  manager  of  one  of  the  largest  automobile 
concerns  in  the  country.  The  talk  was  specially  in- 
teresting because  of  the  universal  increase  in  attention 
being  given  to  marketing,  dealer  relations,  etc.,  and  be- 
cause this  sales  manager  has  been  conspicuously  successful 
in  carrying  out  his  work. 

Discussing  the  matter  of  marketing,  he  outlined  some 
of  the  plans  which  he  is  using  to  help  dealers  in  making 
sales  and  in  deci-easing  sales  resistance.  A  number  of 
these  plans  depend  very  largely  upon  the  co-operation  af- 
forded by  the  dealer  and  the  attitude  taken  by  the  dealer 
toward  the  help  extended.  Some  of  them,  in  fact,  seemed 
to  call  for  a  very  strong  control  of  the  dealer  organization 
by  the  manufacturing  sales  department. 

When  some  of  these  plans  had  been  outlined,  the  thought 
came  to  my  mind  that  it  might  be  very  difficult  in  many 
cases  to  get  the  dealer  to  operate  so  closely  under  the  su- 
pervision and  control  of  the  manufacturer;  that  the  dealer 
would  be  likely  to  feel  that  his  own  way  was  the  best  and 
to  resent  too  close  supervision.  So  I  asked  this  sales  man- 
ager if  he  didn't  have  a  good  many  troubles  on  this  score. 
I  said  that  it  seemed  to  me  as  though  the  plans  might 
work  more  successfully  if  he  were  operating  factory 
branches  instead  of  dealer;  but  that  under  present  condi- 
tions such  control  appeared  difficult. 

"Well,"  this  sales  manager  replied,  "that  is  not  neces- 
sarily as  true  in  practice  as  you  might  think.  It  depends 
very  largely  upon  the  attitude  and  actions  of  the  manu- 
facturer as  well  as  upon  the  sort  of  dealers  that  you  have. 

"The  primary  necessity  is  to  convince  the  dealers 
that  you  are  trying  to  help  them;  that  you  under- 
stand how  closely  bound  up  with  their  success  is 
your  success.  This  must  be  done  in  actions  as  well 
as  in  words.  During  the  last  few  years,  for  in- 
stance, when  all  the  dealers  were  asking  for  many 
more  cars  than  could  possibly  be  supplied  to  them. 
I  made  it  an  invariable  rule  to  treat  every  dealer  in 
exactly  the  same  way. 

"As  you  know,  we  have  worked  out  a  quota  system  on  a 
scientific  basis,  so  that  our  production  can  be  proportioned 
to  the  various  territories  in  a  fair  and  accurate  manner. 
On  the  basis  of  this  quota  system,  we  proportioned  our 
cars  during  the  entire  period  of  peak  demand.  We  gave 
the  same  treatment  to  the  country  dealer  that  is  accorded 
to  the  city  dealer,  even  though  the  latter  had  enormous  de- 
mands at  a  certain  time.  Through  it  all,  we  kept  the  con- 
fidence of  our  dealers,  because,  even  when  they  wanted  ex- 
tra cars  most,  and  couldn't  get  them,  the  big  dealers  felt  in 
their  heart  that  we  were  on  the  level.  They  knew  that 
while  they  couldn't  get  more  than  their  share,  no  one  else 
could  either.  In  other  words,  to  put  it  frankly,  eve 
dividual  dealer  knew  we  were  square  because  we  wouldn'l 
cheat  for  him. 


"That  is  just  one  example  of  how  by  actions  dealer 
confidence  can  be  built  up.  And  I  often  think  actions 
are  of  more  importance  than  house  organ  messages 
in  many  cases. 

"Take  the  matter  of  dealer  contracts,  for  instance,  about 
which  there  has  been  considerable  stir  lately.  The  bad 
practices  of  a  few  manufacturers  and  dealers  cause  a  lot . 
of  disturbance.  It  is  foolish  to  talk  about  the  elimination 
of  a  cancellation  clause  from  the  contract.  It  costs  us 
money  to  establish  a  dealer ;  we  invest  a  certain  amount  in 
every  new  dealer  we  take  on,  and  that  investment  must  be 
protected.  If  we  find  we  have  an  inefficient  dealer  it  is 
not  profitable  either  to  him  or  to  us  that  he  should  con- 
tinue his  connection  with  our  organization. 

"As  far  as  suddenly  cancelling  a  dealer's  contract  is  con- 
cerned, the  manufacturer  has  nothing  to  gain  from  can- 
celling the  contract  of  any  dealer  who  is  doing  satisfac- 
tory work.  His  success  is  our  success.  In  fact  the  manu- 
facturer cannot  possibly  be  successful  unless  he  has  an 
efficient  and  effective  dealer  organization. 

"That  is  the  fundamental  to  which  the  whole 
thing  boils  down.  A  sound  basis  of  mutual  under- 
standing and  mutual  desire  for  a  square  deal  is  far 
more  important  than  any  words  in  a  legal  contract. 
The  perfect  contract  can  never  be  written  in  black 
and  white.  It  is  the  spirit  behind  the  contract  that 
counts." 

Perhaps  much  of  this  sounds  like  theory.  Probably 
some  one  will  object  that  all  these  general  ideas  are  ail 
right,  but  that  it  is  different  when  it  comes  to  actual 
practice. 

There  are  some  things  in  this  world  which  cannot  quite 
be  reduced  to  statistics  or  figures.  An  understanding  of 
certain  abstract  factors  is  necessary  to  success  in  modern 
merchandising.  The  results  obtained  from  such  an  under- 
standing will  be  very  practical,  however,  as  can  be  noted 
in  this  case. 

It  will  be  admitted  that  there  has  been  considerable 
dealer  unrest  during  the  last  year.  The  dealer  personnel 
of  this  manufacturer,  however,  for  1921  comprises  98  per 
cent  of  those  associated  with  him  during  1920,  a  remark 
able  record  in  view  of  the  conditions.  Moreover,  this 
bunch  of  dealers  has  been  selling  more  cars  than  the  fac- 
tory can  produce  for  over  two  months. 

These  facts  go  a  long  way  toward  emphasizing  the  im- 
portance of  the  spirit  behind  the  dealer  contra 


THE  Union  Petroleum  Co.  is  marketing  a  new  cutting 
oil  known  as   Wilkut.      It    is  claimed  to  be  a 
oolant  than  lard  oil.     it   requires  no  mixing  or  diluting, 
is  sterile,  does  not   corrode   bronze  or  other  beam 
machines  or  discolor  work.     The  oil   is  transparei 
abling  the  workman  to  see  his  work  at  all  I  imi 
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Production  Manager's  Relation  to 
Fatigue  Studies 

New  methods  of  observation  for  fatigue  studies  were  used  in  recent  Brit- 
ish investigations.  This  article  discusses  the  general  application  of  these 
principles  and  indicates  the  function  of  the  production  manager  in 
translating  the  results  of  such  studies  into  practical  operations. 

By  Harry  Tipper 


FROM  time  to  time  in  these  articles  reference  has 
been  made  to  the  question  of  fatigue  and  the  rela- 
tion between  the  fatigue  established,  the  hours  of 
labor,  the  physical  requirements  of  the  operation  and 
the  surroundings.  In  considering  these  items,  reference 
has  been  made  to  the  investigations  conducted  by  the 
medical  profession,  the  value  of  these  investigations  to 
industry  and  the  limitations  of  them. 

In  Great  Britain  the  long  development  of  the  indus- 
trial system  from  its  early  beginning,  the  crowded  con- 
dition of  the  country  and  the  character  of  the  climate 
have  combined  to  make  the  problem  of  fatigue  of  more 
importance  from  the  physical  standpoint.  During  the 
war  medical  committees  were  appointed  to  inquire  into 
the  health  of  munition  workers,  the  conditions  in  the 
munition-factories,  and  to  make  recommendations  re- 
garding changes  in  the  character  of  the  factory  sur- 
roundings and  hours.  This  work  has  been  continued  by 
the  Medical  Research  Council,  which  is  a  department  of 
the  government.  This  council  has  issued  an  extended 
report  upon  the  atmospheric  conditions  and  their  effect 
upon  fatigue. 

The  principal  points  of  interest  in  this  report  are  the 
new  methods  adopted  for  observation  and  the  extended 
investigations  into  wet  and  dry  temperatures,  cooling 
powers,  air  velocities  and  similar  conditions  entering 
into  the  atmospheric  surroundings  of  the  worker.  In- 
terim conclusions  have  been  arrived  at  concerning  the 
effect  of  these  variations  upon  the  fatigue. 

The  present  report  is  confined  to  the  boot  and 
shoe  factories,  but  the  methods  of  making  observa- 
tions would  be  of  interest  in  a  great  many  other 
cases.  The  report  shows  the  difficulty  of  separating 
one  factor  in  the  surroundings  and  noting  its  effect 
without  the  other  factors  entering  into  the  conclu- 
sions. It  also  indicates  the  intimate  relation  existing 
between  the  surroundings,  the  character  of  the  cloth- 
ing worn  by  the  worker,  the  condition  of  the  worker's 
health  at  the  time,  and  so  forth. 

The  report  lays  emphasis  on  the  government  of  the  air 
in  the  work  room,  and  a  variation  in  the  temperature 
naturally  associated  with  such  movements  has  elements 
of  great  importance  in  lessening  the  fatigue  and  increas- 
ing the  co-operative  powers  of  the  worker. 

In  order  to  determine  the  conditions  affecting  the  loss 
of  heat  the  board  used  the  kata-thermometer,  which 
measures  the  cooling  power  of  the  air.  The  dry  kata 
loses  heat  by  radiation  and  convection;  the  wet  kata 
by  radiation,  convection  and  evaporation.  This  makes  it 
possible  to  secure  some  indication  of  the  ability  of  the 


skin  to  exercise  its  cooling  effect.  The  measurements 
are  made  in  the  immediate  location  of  the  worker.  The 
comparisons  are  not  exact  because  of  the  effect  of  the 
clothing  and  the  work  itself  upon  the  loss  of  heat  from 
the  body. 

Mainly,  this  report  shows  what  a  long  way  we 
have  to  go  before  we  will  be  in  a  position  to  deter- 
mine accurately  the  effect  of  the  surroundings  upon 
the  physical  conditions  of  the  worker. 

It  is  obvious  that  our  knowledge  is  confined  to  very 
elementary  conclusions  of  a  general  character  concern- 
ing the  temperature  of  the  air,  the  moisture  in  the 
atmosphere  and  its  movement.  It  is  not  surprising  that 
the  conditions  in  various  manufacturing  establishments 
should  be  so  different  when  the  best  investigations  of 
the  medical  man  have  been  able  to  prove  so  little  in 
respect  of  the  required  elements. 

In  this  country  the  researches  of  the  medical  man 
into  fatigue  have  secured  little  attention  from  the 
business  man,  so  that  even  what  is  known  at  present 
about  the  effect  of  fatigue  upon  production  is  not 
fully  considered  in  the  working  out  of  the  factory 
organization.  The  importance  of  examination  of 
fatigue  has  not  been  appreciated  by  the  manufac- 
turer in  its  effect  upon  production  efficiency,  and 
therefore  the  production  cost. 

Very  little  has  been  done  in  the  examination  of  dis- 
tinct occupational  groups  within  the  various  industries 
and  the  effect  of  the  particular  work  upon  which  they 
are  engaged,  except  in  those  special  cases  where  the 
character  of  the  work  has  been  obviously  dangerous  to 
the  health.  The  reports  which  have  been  issued  from 
time  to  time  in  this  country  and  abroad  are  still  some- 
what general  in  their  examinations,  and  not  sufficiently 
exact  to  be  of  much  benefit  to  the  production  manager 
in  his  attempt  to  determine  the  practical  conditions  of 
his  organization. 

There  is  lack  of  co-ordination  between  the  researches 
of  the  medical  man  and  the  various  engineers  concerned 
with  factory  building  and  organization,  so  that  many  of 
the  researches  are  academic  in  character  and  have  not 
resulted  in  the  development  of  practical  measures  de- 
signed to  overcome  the  difficulty. 

Heating  engineers,  ventilating  engineers,  building 
engineers  and  medical  men  interested  in  industry  must 
co-ordinate  their  researches  very  much  more  closely  if 
the  discoveries  in  the  one  case  are  to  effectuate  practi- 
cally in  the  other. 
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There  is  not  much  value  to  the  production  man- 
ager in  the  observations  of  the  medical  man,  unless 
these  can  be  translated  into  the  practical  construc- 
tion and  the  equipment  of  the  factory  without  an 
unbearable  expense.  The  desirability  of  proper 
light,  heat,  ventilation  and  movement  of  air  within 
the  factory'  is  admitted  by  all  industrial  engineers 
and  production  men. 

The  progress  in  factory  building  and  lighting  in- 
dicates the  attention  which  has  been  paid  to  these 
matters,  but  the  construction  of  a  factory  offering 
the   best   conditions  possible,   for   the   reduction  of 
fatigue   on   account   of   the   surroundings,    depends 
upon  the  combined  efforts  of  these  various  engineers 
and  their  knowledge  of  the  medical  researches.  This 
demands  a  co-ordination  of  effort  in  research  which 
has  not  been  secured  at  present  and  which  has  mini- 
mized the  effects. 
The  conclusions  derived  from  the  researches  into  the 
physical  surroundings  and  their  effect  upon  the  physical 
condition  must  be  accepted  with  reserve  at  the  present 
time,  because  they  are  always  complicated  by  the  mental 
factors  entering  into  the  condition  of  fatigue.     All  that 
they  can  do  in  themselves  is  to  establish  the  broad  gen- 
eral necessities  in  regard  to  the  physical  conditions  of 
the   work  and  the  surroundings   in   which  the  work  is 
done. 

The  limitation  of  physical  effort  to  a  reasonable  avei'- 
age  requirement,  the  provision  of  proper  floors  where 
the  work  requires  continuous  standing  or  walking,  pro- 
visions for  changes  in  the  position  where  the  work  is 
concentrated,  proper  arrangements  for  light,  the  elim- 
ination of  fumes  and  smoke,  continual  replacement  of 
the  air  and  a  proper  amount  of  heat  must  be  determined 
for  an  average  individual  under  the  average  require- 
ments in  the  factory. 

These  general  matters  can  be  determined  so  that 


the  conditions  of  work  minimize  the  fatigue  to  some 
extent.  They  do  not  alter  the  accumulation  of 
fatigue  on  account  of  the  character  of  the  work 
itself,  and  the  incentives  which  are  developed  by 
the  work. 

The  processes  of  their  practical  working  out  in  fac- 
tory organization  is  a  slow  one  and  they  can  only  be 
improved  detail  by  detail,  so  that  their  effect  upon  the 
production  efficiency  is  not  very  marked  at  any  par- 
ticular period.  They  are  valuable  because  it  is  obvious 
that  any  improvement  which  can  be  made  in  factory 
organization  in  agreement  with  the  known  laws  of 
health  will  eliminate  some  of  the  difficulties  under  which 
the  workers  labor,  and  to  that  extent  prevent  accumu- 
lated fatigue  or  loss  of  health  from  other  causes. 

Naturally  the  working  out  of  organization  improve- 
ment within  the  factory  depends  upon  the  advance  in 
the  engineers'  capacity  to  provide  practical  methods  of 
improvement.  This  question  of  physical  fatigue  as  in- 
fluenced by  the  surroundings  and  conditions  of  the  work 
is  one  which  must  be  solved  by  the  engineer  and  the 
production  executives. 

The  researches  which  are  being  made  from  the  medical 
standpoint  can  be  understood  readily  by  the  engineer 
who  will  give  some  study  to  the  matter,  and  they  will 
be  of  great  value  to  him  in  their  suggestion  of  present 
deficiencies  and  the  possibilities  of  improving  present 
conditions. 

There  should  be  a  larger  interchange  of  information 
along  these  lines  and  a  larger  discussion  between  those 
industrial  engineers  who  are  interested  in  examining 
human  efficiency  and  those  medical  men  who  are  inter- 
ested in  industrial  health.  Such  interchange  would 
benefit  the  practical  situation  by  the  general  under- 
standing of  the  conditions  secured  on  both  sides,  the 
better  direction  of  future  research  and  the  better  exami- 
nation of  practicalities. 


Individual  the  Most  Important  Factor 


THE  general  outlines  of  the  Studebaker  co-operative 
plan  are  well  known  throughout  the  industry.  The 
plan  provides,  among  other  things,  for  stock  owning  by 
employees,  bonuses  for  continued  service,  pensions,  va- 
cations, checks,  etc.  The  plan  has  been  in  operation  for 
over  a  year  and  a  half  and  is  being  conducted  with  con- 
siderable success. 

A  recent  informal  conversation  with  Dr.  ('.  A.  Lippin- 
cott,  who  has  charge  of  the  administration  of  the  plan, 
however,  brings  to  light  certain  factors  in  regard  to  in- 
dustrial relations  not  discussed  so  frequently  as  those 
pertaining  to  group  labor  policies.  Dr.  Lippincott  be- 
lieves very  thoroughly  in  the  essential  soundness  of  the 
Studebaker  co-operative  plans.  They  are  economically 
and  ethically  sound  and  for  that  reason  operate  to  the 
mutual  advantage  of  both  the  corporation  and  the  em- 
ployees. 

There  are  certain  factors  involved  in  the  matter  of  in- 
dustrial relations,  however,  not  included  in  such  plans. 
The  relation  of  the  individual  to  his  job,  for  instance,  is 
not  accounted  for  by  any  group  plan.  The  question  of 
the  mental  effect  of  continued  performance  of  the  same 
simple  operation  day  after  day,  the  possibilities  for  pro- 
motion for  the  average  worker  through  the  experience 
gained  on  the  job  he  is  doing,  the  effect  on  the  individual 
of  the  continued  tendency  toward  specialization — all  of 
these  things  constitute  industrial  problems  which  can 
be  handled  successfully  only  through  the  proper  study 
of  the  individual. 


Dr.  Lippincott  believes  that  the  work  his  personnel 
department  is  doing  in  regard  to  the  handling  of  individ- 
ual complaints,  the  adjustment  of  minor  working  condi- 
tions, the  changing  of  a  man  from  one  job  to  another 
when  he  becomes  tired  of  the  monotony,  etc.,  is  of  equal 
if  not  greater  importance  to  that  of  administering  the 
co-operative  plans. 

He  says  that  these  problems  relating  to  the  individual 
are  as  yet  solved  only  to  a  very  limited  extent.  His  de- 
partment recognizes  the  presence  of  such  problems, 
however,  and  is  gradually  attempting  to  work  out  a 
solution  through  careful  study  and  intelligent  analysis 
of  the  various  factors  involved. 

This  statement  of  the  importance  of  a  study  of  the 
individual  is  specially  interesting  as  coming  from  Dr. 
Lippincott,  since  he  is  associated  with  the  administration 
of  highly  successful  group  labor  plans.  In  other  words, 
it  emphasizes  the  essential  importance  of  the  individual 
as  the  fundamental  industrial  unit,  without  minimizing 
the  comparative  value  of  the  broader  and  more  readily 
established  mass  methods  of  dealing  with  the  labor  sit- 
uation. 


THE  new  British  motor  taxation  is  yielding  larger 
sums  than  was  anticipated.  During  January  and 
February  the  total  receipts  amounted  to  £7,092,400.  The 
statistics  indicate  that  owners  of  commercial  road  trail 
port  vehicles  are  contributing  over  50  per  cent,  of  the  rev- 
enue from  the  new  taxation. 
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Tractor  Industry's  Big  Task 

k  '  \  A /"E  know  that  power  farming  is  the  surest 
V  V  method  of  reducing  production  costs.  If  the 
farmer  and  public  as  a  whole  do  not  know  this  fact 
it  is  our  own  fault." 

This  was  the  answer  of  Finley  P.  Mount,  chairman 
of  the  Tractor  and  Thresher  Department  of  the  Na- 
tional Implement  and  Vehicle  Association  to  the  com- 
ment recently  heard  that  low  price  of  farm  produce 
was  slowing  up  tractor  sales.  The  answer  appears 
to  be  complete  and  it  also  appears  to  be  a  justification 
of  the  recently  established  Power  Farming  Bureau 
by  this  association.  This  bureau  is  to  supply  accurate 
information  concerning  power  farming  and  is  to  co- 
operate with  the  farm  press  and  with  agricultural 
institutions  and  organizations  to  advance  the  power 
farming  idea. 

It  is  a  big  undertaking  to  re-educate  a  great  public, 
like  the  farmers  of  this  country,  to  a  new  process  of 
operation.  Just  how  large  a  task  this  is  one  can  judge 
by  noting  how  slowly  manufacturing  plants,  mercan- 


tile establishments  and  other  business  institutions  ac- 
cept devices  and  machinery  which  clearly  show  an 
ability  to  increase  profits.  The  advertising  task  be- 
fore the  tractor  industry  is  a  considerable  job. 


Recommended   Practice   in   Hub 
Design 

THE  controversy  between  those  who  favor  stand- 
ardization and  those  who  would  leave  everything 
to  the  judgment  of  individual  engineers  is  as  old  as 
the  effort  to  create  standards.  To-day  most  engineers 
occupy  a  middle,  ground ;  they  favor  standardization 
so  long  as  it  does  not  tend  to  throttle  initiative  on 
the  part  of  the  designer,  but  they  oppose  it  when  the 
tendency  is  to  trespass  upon  ground  which  the  engi- 
neer considers  strictly  his  own. 

It  is,  as  a  matter  of  fact,  extremely  difficult  to  draw 
the  line  between  things  which  should  and  should  not 
be  standardized,  while  commercial  and  other  consid- 
erations complicate  the  problem.  It  may  be  said  in 
general  that  standards  are  necessary  where  inter- 
changeability  is  required,  or  where  units  made  by 
different  groups  of  manufacturers  must  fit  together, 
but  this  need  not  interfere  with  initiative  or  with 
originality  in  design.  For  example,  several  dimen- 
sions of  the  flywheel  and  its  housing  have  been  stand- 
ard for  some  years  and  are  quite  generally  used  to 
the  advantage  of  all  concerned,  but  many  non-stand- 
ard flywheels  and  housings  are  used,  and  there  is 
nothing  to  prevent  any  maker  not  so  benefited  from 
using  other  dimensions  if  he  desires. 

So  long  as  all  the  parts  for  a  given  machine  are 
made  in  the  same  plant  they  are  readily  made  inter- 
changeable, though  even  then  certain  standards  must 
be  established  and  maintained,  but  when  parts  for  a 
given  assembly  are  made  in  different  plants,  stand- 
ardization becomes  a  necessity. 

Interchangeability  and  mating  between  parts  of 
like  or  similar  character  brought  about  by  standardi- 
zation has  been  one  of  the  largest  and  most  important 
elements  which  has  made  the  modern  low-priced 
American  automobile  possible.  In  England,  where 
there  is  very  little  standardization  and  every  manu- 
facturer makes,  to  his  own  design,  nearly  all  the 
parts  of  the  car,  the  automobile  is  relatively  high 
priced  and  its  field  of  usefulness  is  correspondingly 
limited. 

The  enormous  parts  business  which  has  developed 
in  this  country  has  been  made  possible  by  a  willing- 
ness of  manufacturers  to  co-operate  in  making  parts 
that  will  fit  together.  This  interchangeability  has 
made  possible  large  quantity  manufacture  and  corre- 
spondingly reduced  price  to  the  benefit  of  all  con- 
cerned. It  has.  perhaps,  limited  originality  to  a  slight 
degree,  but  the  benefits  gained  far  outweigh  the  slight 
disadvantages,  and  the  great  volume  of  business 
which  has  resulted  has  widened  rather  than  narrowed 
the  field  for  the  engineer,  or  perhaps  we  should  say 
has  provided  far  more  work  for  engineers  to  do  than 
would  otherwise  have  resulted. 

Axles  and  wheels  are  made,  for  the  most  part,  by 
different   groups  of  manufacturers,  and  it  is  not  at 
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all  surprising  that  these  groups  find  it  necessary  to 
bring  about  standards  which  will  enable  their  respec- 
tive products  to  fit  together  without  innumerable 
small  changes  which  in  themselves  are  of  little  conse- 
quence so  far  as  the  design  is  concerned,  but  which 
cause  no  end  of  trouble  and  needless  expense  in 
changes  in  tools,  patterns,  etc. 

The  remedy  is,  of  course,  the  adoption  of  standards 
or  recommended  practice  in  hub  design.  Since  the 
hub  design  depends,  in  turn,  upon  spindle  and  bear- 
ing sizes,  certain  selections  in  this  regard  are  neces- 
sary and  have  been  made.  Since  two  types  of  bear- 
ings are  available,  two  sets  of  standards  or  recom- 
mended practice  are  to  be  proposed  at  the  coming 
semi-annual  meeting  of  the  Standards  Committee  of 
the  Society  of  Automotive  Engineers,  one  intended 
for  the  use  of  inch  dimension  roller  bearings,  and  the 
other  for  metric  size  ball  or  roller  bearings. 

The  subject  has  been  given  thorough  consideration 
by  those  interested,  and  the  proposals  to  be  made 
involve  chiefly  or  wholly  connecting  dimensions  (not 
details  of  design)  and  are  said  to  have  the  approval 
of  all  prominent  makers  of  ball  and  roller  bearings 
and  wood  and  steel  wheels,  as  well  as  of  many  axle 
and  truck  manufacturers.  In  arriving  at  the  recom- 
mendations to  be  made  in  the  report  of  the  Truck 
Division  of  the  S.  A.  E.  Standards  Committee,  all 
arguments  for  and  against  the  adoption  of  recom- 
mended practice  have  been  heard  and,  except  for 
those  who  oppose  any  standardization,  are  believed  to 
be  composed. 

No  one  who  opposes  the  use  of  this  or  any  other 
recommended  practice  is  obliged  to  use  it,  but  if  there 
are  any  valid  objections  to  the  recommendations 
offered,  opportunity  to  express  them  will  be  afforded 
at  the  forthcoming  meeting.  Those  who  desire  to  see 
the  recommendations  accepted  by  the  Standards  Com- 
mittee and  the  Society  should  not  fail  to  attend  the 
meeting,  in  order  that  the  vote  may  be  representative 
and  not  biased  by  a  minority  who  do  not  favor  the 
recommendations. 

Attomotive  Industries  believes  that  hub  stand- 
ardization is  desirable,  but  has  gladly  given  much 
space  to  those  who  oppose  it,  as  well  as  to  its  advo- 
cates.  We  are  inclined  to  the  belief  that  the  report 
now  agreed  upon  by  the  Truck  Division  is  worthy  of 
acceptance  as  recommended  practice,  and  think  the 
Society  is  to  be  commended  for  bringing  together  con- 
flicting elements.  Those  who  are  vitally  concerned, 
however,  are  the  ones  who  will  either  use  or  be  handi- 
capped by  the  proposals,  and  both  sides  should  be 
fully  represented  in  the  final  vote. 


"Scratching  Gravel" 

THERE  was  a  business  man  in  a  town  of  about 
100,000,  who  had  a  large  corner  office  on  the 
third  floor  of  the  largest  office  building  in  town.  He 
had  occupied  that  office  for  three  years. 

The  other  day  an  automobile  salesman  called  on 
him  in  his  office,  told  him  about  the  car  and  sold  him 
a  car  the  next  day.  Although  financially  an  excellenl 
prospect,  this  man  had  not  owned  a  car  before.  But 
this  was  the  first  time  during  the  three  years  that  an 


automobile  salesman  had  ever  called  on  him  or  ap- 
proached him  in  regard  to  buying  a  car. 

This  business  man  was  interested,  so  he  asked  the 
salesman  how  he  happened  to  call  on  him.  The  sales- 
man replied  that  until  a  month  before  he  had  been  a 
salesman  for  office  furniture.  He  had  always  called 
on  executives  in  search  of  a  market  for  his  product. 
When  he  started  to  sell  automobiles  he  naturally  fol- 
lowed out  the  same  plan  as  before. 

The  experience  of  this  business  man  would  indi- 
cate that  the  actual  listing  of  prospects  has  not  come 
"naturally"  to  enough  automobile  salesmen.  This 
story  is  told  by  a  well-known  salesmanager,  who  cites 
it  as  an  instance  of  what  he  believes  to  be  the  essen- 
tial factor  in  bringing  sales  back  to  normal — "just 
naturally  scratching  gravel." 


A  Standard  Sprocket  Tooth 
Form 

ONE  of  the  most  important  pieces  of  standardiza- 
tion work  now  under  way  is  that  on  roller  chain 
sprockets.  Heretofore  most  of  the  companies  manu- 
facturing roller  chains  have  had  their  own  form  of 
sprocket  tooth,  and,  while  all  used  the  standard 
pitches  and  widths,  the  sprockets  of  one  concern  were 
not  strictly  interchangeable  with  those  of  another. 
Moreover  the  old  style  of  sprocket,  in  which  the  chain, 
when  worn,  bore  only  on  a  single  tooth  of  the  sprocket, 
was  not  very  efficient,  because  with  such  contact  the 
pressure  on  the  roller  and  tooth  was  necessarily  very 
high,  and  the  wear,  therefore,  was  rapid. 

In  the  new  form  of  sprocket  tooth,  already  agreed 
upon  by  the  chain  manufacturers  and  which  will  un- 
doubtedly be  ratified  shortly  by  the  standardizing 
bodies,  the  pressure  between  chain  and  sprocket  will 
be  divided  between  a  number  of  teeth  whether  the 
chain  is  new  or  old.  When  the  chain  is  new,  the 
rollers  will  bed  at  the  bottom  of  the  tooth  spaces, 
whereas,  when  the  chain  is  worn,  contact  will  occur 
farther  up  the  side  of  the  teeth.  The  conditions  of 
contact  will,  therefore,  be  substantially  equally  good 
whether  the  chain  is  new  or  old,  an  advantage  which 
lias  long  been  confined  to  the  silent  type  of  chain. 


Roads  and  Reputations 

A  PROMINENT  highway  engineer  told  a  group  of 
his  fellow  workers  recently  that  their  job  was 
to  build  roads  so  that  they  would  last.  "Ten  years 
from  now,"  he  said  in  effect,  "the  people  won't  care 
about  how  large  your  appropriation  was  with  which 
to  build  these  roads;  they  won't  care  about  anything 
except  the  condition  of  the  road.  You  can  serve  the 
people  best  by  building  roads  that  will  stand  up. 

"It  is  upon  that  fact  and  that  alone  that  your  repu- 
tations will  rest.  The  people  will  want  a  road;  not 
a  memory.  Traffic  will  probably  get  heavier,  but  you 
must  build  the  roads  to  meet  the  conditions.  It  would 
not  be  economically  proper  to  expect  traffic  to  limit 
itself  by  the  roads."  This  is  the  point  of  view  which 
means  permanent  progress  for  motor  vehicle  trans- 
portation. 


1026 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


May  12,   1921 


jffii  Mi 


i : uuhhiiiiiiiiouhiiiiihiiiiiiiii cm iiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiii iiiiiiiiuiiiiiiiiraimmiiiiiii iiiiiiiiiiiiiiiiiini imiiniii iiimniiiiiiiini iiiiiiini iihiiiiiiiihiiiiiiii | 


Square  Deal  on  Tax  Aim  of  Industry 
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Equal  Distribution 
to  Be  Urged  in  Plea 

Directors  of  N.  A.  C.  C.  Complete 

Plans    for    Hearing    Before 

Senate  Committee 

DETROIT,  May  9— Directors  of  the 
National  Automobile  Chamber  of  Com- 
merce at  the  May  meeting  in  Detroit  last 
week  formulated  plans  for  its  fight  be- 
fore the  Senate  finance  committee  on 
May  16  on  the  proposed  tax  increase  on 
automobiles  and  trucks.  The  efforts  of 
the  organization  will  be  supplemented 
by  those  of  allied  interests,  the  National 
Automobile  Dealers'  Association  already 
having  asked  for  and  been  granted  a 
hearing.  The  Motor  and  Accessory 
Manufacturers'  Association  and  the 
Rubber  Manufacturers'  Association  also 
will  be  represented  at  the  hearings. 

Directors  of  the  National  Automobile 
Chamber  of  Commerce  took  the  position 
that  the  matter  was  one  of  such  grave 
importance  to  the  automotive  industry 
as  well  as  the  country  in  general  and 
that  the  industry  is  of  such  magnitude 
that  the  separate  units  should  be  given 
opportunity  to  present  their  claims  in- 
dividually and  preferably  on  separate 
days  rather  than  attempt  to  sum  up  all 
the  issues  in  a  short  conference  of  a 
general  committee.  As  a  result  the  in- 
terests of  the  chamber  will  be  repre- 
sented by  Chairman  C.  C.  Hanch  of  the 
Tax  Committee,  George  M.  Graham,  who 
will  present  the  claims  of  the  truck 
manufacturers;  J.  Walter  Drake,  of 
Hupp  Motor  Car  Corp.,  and  H.  H.  Rice, 
who  succeeded  R.  H.  Collins  as  president 
of  Cadillac. 

Hanch  Outlines  Appeal 

"We  are  seeking  only  a  square  deal 
for  one  of  the  greatest  American  indus- 
tries,"  said  Chairman  Hanch.  "An 
table  distribution  of  taxation  is  our 
plea,  for  the  moment  Congress  puts  the 
stamp  of  special  taxation  on  an  industry 
it  brands  that  industry  as  illegitimate. 
It  is  our  contention  that  automobiles  and 
trucks,  as  President  Harding  so  aptly 
put  it,  are  essentials  in  the  modern 
scheme  of  life,  and  we  insist  that  tax- 
ation should  be  based  on  exactly  the 
same  reasoning  as  in  the  case  of  every 
other  means  of  highway  transportation." 

The  directors  took  exception  to  the 
plan  of  Secretary  Mellon  for  a  Federal 
license  system  in  horsepower  tax  as  an 
injustice  to  the  industry  which  they  con- 
tend is  taxed  to  a  greater  degree  than 
any  other.  Favoring  a  sales  tax,  prefer- 
ably on  retail  sales,  the  directors  will 
protest  vigorously  against  any  special  or 


discriminatory  tax  and  will  urge  the  re- 
moval of  the  present  excise  tax.  The 
program  as  outlined  and  made  public 
three  months  ago  will  be  urged  upon  the 
Senate  committee. 

Aside  from  the  taxation  problem,  the 
directors  spent  much  time  in  discussion 
of  the  location  for  the  annual  New  York 
show  with  opinion  divided  as  between 
Madison  Square  Garden  and  the  Eighth 
Regiment  Armory.  The  matter  finally 
was  passed  over  until  the  June  meeting 
with  the  feeling  prevalent  that  the 
armory  probably  would  be  favored  on 
account  of  the  immense  floor  space  avail- 
able unhampered  by  posts  or  supports. 

A  campaign  of  education  with  the  idea 
of  bringing  full  realization  of  the  magni- 
tude of  the  automotive  industry  and  the 
fact  that  the  motor  vehicle  is  a  necessity 
and  indispensable,  also  was  planned  by 
the  directors  to  cover  the  entire  country. 
Facts  and  Figures  of  the  Automobile 
Industry  for  1921,  the  pamphlet  pub- 
lished by  the  chamber,  will  be  sent  out 
to  45,000  bankers,  chambers  of  commerce, 
industrial  leaders  and  universities  and 
(Continued  on  page  1034) 


Berliet  Gets  Ten  Years 

to  Pay  Off  Creditors 

(By  cable  to  Automotive  Industries) 

PARIS,  MAY  9.— By  permission  of 
the  French  courts,  the  Berliet  Co.  has 
been  allowed  to  make  an  arrangement 
with  creditors  whereby  its  debts  will 
be  paid  within  a  period  of  ten  years 
together  with  normal  interest.  Un- 
der this  plan  the  company  will  con- 
tinue in  business. 

The  Fiat  factory  has  been  reopened 
after  being  closed  for  more  than  a 
month.  The  men  returned  under  the 
owners  conditions. 


CALL    OFF    TOOL   CONVENTION 

WORCESTER,  May  7— The  spring 
meeting  of  the  National  Machine  Tool 
Association  whbh  had  been  ar- 
ranged for  May  19-20  at  the  Traymore 
in  Atlantic  City  has  been  finally  can- 
celed because  of  the  condition  of  the 
industry,  according  to  Carl  F.  Dietz, 
vice-president  and  general  sales  mana- 
ger of  the  Norton  company  and  who  is 
secretary   of   the   big   organization. 


\\  II.l.VS    LIGHT   PRICE   CUT 

TOLEDO,  May  9— The  Willys  light 
division  of  the  Electric  Auto-Lite  Corp. 
announces  a  reduction  of  $100  in  the 
price  of  the  Willys  light.  The  cut  has 
been  made  to  meet  the  sharp  price 
liquidation      in      the      farming      industry. 

l!;<    company    a    erts  that   for  the  time 
beinK   the  lik'ht  will  be  sold  at  a  loss. 


Anti-Dumping  Action 
Unfair,  Say  French 

Blame      Glutting     of     European 

Market  on  Heavy  Shipments 

from  America 


PARIS,  May  1  (By  Mail)— Motor 
Transport  Corps  First  Reconstruction 
Park,  at  Verneuil,  the  biggest  organi- 
zation of  its  kind  left  behind  by  the 
American  Army  in  France,  has  been  sold 
after  standing  idle  for  twenty-nine 
months.  This  park  was  built  in  four 
months  by  the  Motor  Transport  Corps, 
and  at  the  time  of  the  Armistice  was 
running  with  3500  soldiers,  all  of  them 
skilled  hands,  while  1500  German  prison- 
ers were  working  on  the  construction  of 
additional  buildings.  The  total  area  was 
355  acres,  and  the  park  was  laid  out  for 
the  complete  overhaul  and  reconstruction 
of  motor  vehicles  of  all  kinds. 

Immense  stocks  of  spare  parts  were 
kept  at  Verneuil,  and  although  the 
American  Army  is  supposed  to  have  pre- 
pared complete  inventories,  the  French 
authorities  never  knew  how  much  ma- 
terial was  contained  in  this  camp.  M. 
Doucet,  who  had  purchased  the  park 
from  the  French  Government  at  a  cost 
of  55,000,000  francs,  admitted  in  an 
interview  with  the  correspondent  of 
Automotive  Industries  that  he  did  not 
know  how  much  material  he  had  bought. 

The  only  definite  information  obtain- 
able at  the  offices  of  the  company  was 
that  there  were  9000  unopened  boxes  of 
Ford  parts.  A  representative  of  the 
Ford  company  in  France  who  had  an 
opportunity  of  opening  some  of  these 
boxes  stated  that  most  of  the  parts  were 
ruined  by  being  left  out  in  the  open.  On 
this  account  his  company  refused  to  pur- 
chase. 

Parts   for   Many  Cars 

The  biggest  stocks  of  parts,  according 
to  the  officials  of  the  purchasing  com- 
pany, are  for  the  following  cars  and 
trucks:  Cadillac,  Cole,  Dodge,  Ford, 
F.  W.  D.,  Garford,  G.  M.  C,  Kelly,  Mack, 
Nash  Quad,  National,  Packard,  Peerless, 
Pierce  Arrow,  Riker,  U.  S.,  White,  Holt 
tractor  and  Harley-Davidson  and  Indian 
motorcycles.  There  are  very  few  com- 
plete vehicles,  for  Verneuil  existed  only 
for  reconstruction  and  supply.  The  park, 
however,  had  machine  shops  of  such  a 
complete  nature  that  it  would  have  been 
possible  to  build  automobiles  in  them. 
All  this  machinery  is  now  for  sale,  and 
the  Austin  buildings  will  also  be  dis- 
posed of. 

The  park  contained  45,000  solid  tires 
and  about  (10,000  penumatics  when  taken 
(Continued  mi  page   1034) 
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New  York  Business 
Shows  Sharp  Ascent 

Sales   Rise   High    Over    Previous 
Months  in  Marmon  and  Jor- 
dan Salesrooms 

NEW  YORK,  May  7— Marmon  and 
Jordan,  which  announced  substantial 
price  reductions  a  week  ago  have  had 
brisk  sales  both  wholesale  and  retail  in 
the  New  York  territory. 

Inquiries  of  prospects  visiting  the 
salesrooms,  and  of  others  using  the  mails 
or  telephone  began  almost  as  soon  as  the 
salesroom  opened  Monday  morning,  the 
price  reduction  ads  having  appeared  in 
the  Sunday  newspapers.  Throughout 
the  week,  sales  of  both  cars  have  run 
high  in  comparison  with  recent  months. 

Marmon  has  received  several  applica- 
tions for  dealerships  in  the  territory. 
Jordan,  which  was  seeking  expansion  of 
wholesale  business,  has  placed  several  ad- 
ditional dealers  and  has  received  numer- 
ous applications  which  are  still  under 
consideration,  as  a  result  of  the  lowered 
price. 

Jordan  had  40  people  in  the  salesroom 
Tuesday  evening,  two  or  three  of  whom 
bought  cars  on  the  spot.  Since  then  not 
a  single  day  has  been  a  "goose  egg,"  as 
far  as  retail  sales  are  concerned.  In 
other  lines,  the  week  has  been  considera- 
bly ahead  of  several  recent  weeks  in  the 
retail  sales  despite  the  fact  that  it  has 
rained  almost  every  day.  Practically  all 
sales  made  have  involved  a  trade,  but  the 
used  car  market  is  active  and  fairly  good 
prices  have  been  obtained. 

There  is  a  noticeable  improvement  in 
truck  sales.  One  dealer  sold  24  new 
trucks  and  six  used  trucks  in  April.  An- 
other sold  within  five  of  his  April,  1920, 
record,  and  his  sales  for  January,  Febru- 
ary, March  and  April  were  within  10 
per  cent  of  those  of  a  year  ago. 

Dealers  who  have  sold  trucks  since 
Jan.  1  have  had  to  trade  in  most  cases 
and  state  frankly  that  they  have  made 
more  liberal  allowances  than  those  pre* 
vailing  a  year  ago. 

Accessory  and  tire  business  is  good. 
One  large  house,  whose  sales  for  several 
years  have  quite  closely  paralleled  those 
in  the  passenger  car  field  had  a  first 
quart.  which  was  60  per  cent 

of  1920.  April  sales  were  better  than 
that. 


6ERDIS  OBENBEUGER  TRUST]  I 

MILWAUKEE.  May  9-^1.  F.  Gerdis, 
who  was  appointed  receiver  of  the  John 
Obenberger  Forge  Co.,  Milwaukee,  upon 
involuntary  bankruptcy  proceedings, 
has  now  been  elected  trustee  of  the  bank- 
rupt estate   under  bond  of  $25,000. 


COLLINS  TAKES  OVER 
OLD  CADILLAC  PLANT 

DETROIT,  May  11— R.  H.  Col- 
lins, who  retired  from  the  presi- 
dency of  the  Cadillac  division  of 
the  General  Motors  Corp.  to  head 
the  Collins  Motor  Car  Co.,  a 
§10,000,000  Michigan  corporation, 
has  purchased  the  Cass  Avenue 
plant  occupied  by  Cadillac  before 
that  company  moved  to  its  new 
location.  Negotiations  for  the  pur- 
chase were  closed  yesterday. 

Collins  stated  to-day  it  was  too 
early  to  make  any  announcement 
regarding  the  type  of  car  he  ex- 
pects to  build  beyond  the  fact  that 
it  will  be  a  high  grade  automobile 
which  is  expected  to  be  in  produc- 
tion by  Jan.  1.  He  will  not  begin 
work  at  his  own  plant  until  he 
finally  severs  his  relations  with 
Cadillac,  July  1.  He  still  is  in 
full  charge  of  the  General  Motors 
company  and  will  continue  until 
that  date.  He  declined  to  state 
the  price  paid  for  the  property. 

Collins  will  be  allied  in  his  new 
venture  with  W.  C.  Durant,  who  is 
at  the  head  of  Durant  Motors,  Inc. 
An  early  announcement  is  expected 
from  Durant  regarding  the  loca- 
tion of  the  main  plant  for  the  pro- 
duction of  his  car. 


Strike  Threats  Slow 

Sales  in  Kansas  City 

KANSAS  CITY,  May  9— The  last  week 
of  April  was  a  big  one  in  retail  sales 
of  motor  cars  in  Kansas  City,  some  firms 
running  their  totals  into  figures  large 
for  any  season.  There  had  been  a  sharp 
upturn  on  volume  in  many  lines  in  April, 
but  motor  cars  as  well  as  most  other 
lines,  suffered  sharp  depression  the  first 
week  of  May. 

The  announcement  of  price  reductions 
of  motor  cars,  was  called  a  factor  in 
the  depression  of  sales.  But  there  were 
many  other  factors,  perhaps  even  more 
impelling.  One  of  these  was  the  exist- 
ence of  a  delicate  situation  in  several 
industries,    with   strikes   threatened. 


LOCK  SEAM  PATENT  UPHELD 

CHICAGO,  May  9— Judge  Killets  in 
Federal  District  Court  has  handed  down 
on  sustaining  patents  1,034,954 
held  by  the  Dallas  Brass  &  Copper  Co. 
on  their  lock  seam  tube  forming  machine 
in  a  suit  against  the  Motor  Products 
Corp.  and  the  Diamond  Mfg.  Co.  of 
Detroit.  Tubing  made  by  this  machine 
is    used    principally    in    the   radiators   of 


Chevrolet  Reduces 
Prices  011  "490"  line 

Will   Now   List   Within  $100   of 
Pre-War  Level — Look  for 

Sales  Increase 

NEW  YORK,  May  7— Speculation  con- 
cerning the  plans  of  the  Chevrolet  Motor 
Co.  regarding  prices  was  set  at  rest  yes- 
terday by  announcement  of  an  average 
reduction  of  21  1/3  per  cent  for  the 
"Four-ninety"  models.  The  new  price  list 
follows: 

Touring   car.   $645;    a    reduction    of   $175. 
Roadster.  $635;  a   reduction   of  $160. 
Sedan,   $1,195;   a   reduction   of  $180. 
Coupe.  $1,155;   a   reduction   of  $170. 
Light   delivery   wagon,   $645;    a    reduction 
of    $175. 

These  prices  bring  the  Chevrolet  back 
to  within  $100  of  those  which  prevailed 
in  April,  1917,  before  the  United  States 
went  into  the  war.  In  that  year  the 
touring  car  sold  for  $550.  In  1918  the 
price  was  raised  to  $685  and  it  had  stood 
at  $795  for  nearly  two  years. 

The  Chevrolet  company  announced 
March  21  that  if  50,000  cars  were  sold 
between  Jan.  1  and  Aug.  1,  a  refund  of 
$50  would  be  given  to  each  purchaser. 
This  refund  will  be  paid  at  once  to  all 
purchasers  since  the  announcement  was 
made   instead   of   waiting   until   Aug.    1. 

The  Chevrolet  price  cut  was  more 
drastic  than  had  been  expected  and  it 
came  somewhat  unexpectedly,  following 
close  upon  reductions  made  on  Mar- 
mons  and  Jordans.  It  is  expected  by  the 
company  that  the  demand  at  the  lower 
price  will  largely  increase  production 
with  a  consequent  lowering  of  overhead 
which  will  justify  the  decreases. 


Oakland  Second  of  G.M.C. 
to  Announce  Price  Cut 

-  PONTIAC.  MICH.,  May  9— The  sec- 
ond of  the  General  Motors  Corp.  subsid- 
iaries to  announce  a  reduction  in  prices 
was  the  Oakland  Motor  Car  Co.,  which 
put  a  new  schedule  into  effect  to-day.  The 
cut  is  $250  on  each  model  or  18  per  cent 
on  open  cars  and   12   1/10  on  closed. 

The  touring  car  and  roadster  which 
were  $1,395  now  will  sell  for  $1,145.  The 
coupe  and  sedan  which  were  $2,065  will 
sell  for  $1,815. 

The  cut  in  prices  followed  closely  a 
visit  to  the  plant  by  the  chief  executive 
of  the  General  Motors  Corp. 


STEVEN  S-DU  RYE  A    NEAR    NORMAL 

SPRINGFIELD.  MASS.,  May  7— 
Stevens-Duryea,  Inc.,  has  increased  pro- 
duction  ."><i  per  cent  and  has  taken  back 
150  men.  It  is  announced  that  the  plant 
will  he  running  on  a  normal  basis  by  the 
middle  of  the  month. 
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Manufacturers  Take 
Up  Contract  Points 

Clauses   to    Strengthen   Dealer 
Credit    and   Customer    Rela- 
tions Favored  at  Meeting 


DETROIT,  May  10 — In  an  all-day  ses- 
sion, characterized  by  harmony  and  an 
apparent  desire  to  cooperate  more 
closely,  committees  representing  the 
National  Automobile  Chamber  of  Com- 
merce and  the  National  Automobile  Deal- 
ers Association,  wrestled  here  to-day 
with  vital  problems  brought  out  by  the 
dealers.  At  the  end  of  the  meeting  ad- 
journment was  taken  until  next  month 
pending  reference  of  the  suggestions  and 
decisions  to  the  parent  organizations. 

The  meeting  was  presided  over  by  W. 

C.  Sills,  general  sales  manager  of  the 
Chevrolet  Motor  Co.,  while  H.  B.  Harper. 
Philadelphia  Overland  dealer,  acted  as 
secretary.  Although  morning  and  after- 
noon sessions  of  the  conference  were 
executive  and  a  formal  statement  issued 
to-night  gave  no  details  of  the  meeting, 
reports  filtering  from  the  conference 
room  indicated  it  was  a  field  day  for  the 
dealers. 

Six  points  brought  up  for  discussion 
by  dealers,  according  to  unofficial  in- 
formation, were  received  with  apparent 
favor  by  the  manufacturers'  representa- 
tives, their  attitude  indicating  the  com- 
mittee recommendations  would  be  highly 
satisfactory  to  the  dealers.  Requests  of 
dealers  and  suggestions  for  disposition 
of  points  at  issue  were  formulated  at  a 
meeting  of  the  N.  A.  D.  A.  directors 
yesterday.  At  the  same  time  the  N. 
A.  C.  C.  directors  met  and  outlined  the 
course  of  action. 

While  little  information  concerning 
the  meeting  was  available  and  no  intima- 
tion was  given  as  to  the  attitude  of  either 
side,  the  situation  was  well  stated  by 
President  Jesse   A.   Smith   of  the   N.   A. 

D.  A.,  and  General  Manager  Reeves 
for  the  N.  A.  C.  C. 

Both  Sides  Seek  Solution 

"The  time  is  here  to  sell  cars,"  they 
said,  ''and  we  all  realize  that  success  in 
tlir  merchandising  of  our  products  must 
and  can  come  only  through  close  co- 
operation. The  prosperity  of  the  fac- 
tory is  dependent  on  that  of  the  dealers, 
and  the  latter's  success  depends  solely 
on  his  treatment  of  customers  and  pros- 
pects." 

The  discussion  ended  with  both  sides 
anxious  to  find  the  solution,  but  the 
situation  proved  too  formidable  for  quick 
ion.  "It  is  the  country  dealers  who 
are  up  against  the  real  problem  in  the 
used  car  business."  said  President  Smith. 
after  the  meeting,  "and  when  you  con- 
sider they  comprise  a  big  percentage  of 
dealers  of  the  country,  you  net  some  idea 
of  its  importance.  We  in  the  cities 
where  proper  effort  is  made  can  keep 
our  used  car  stocks  in  fairly  good  shape, 
but  the  man  in  the  small  town  soon  finds 
his    credit    tied    up    in    his    used    .-  rs." 
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Three  of  the  subjects  planned  for  dis- 
cussion discounts,  exclusive  representa- 
tion, and  freight  rates  were  eliminated, 
the  dealei-s  themselves  being  unable  to 
agree  on  discounts.  A  formal  statement 
given  out  by  General  Manager  Reeves 
after  the  meeting  follows: 

"Representatives  of  the  N.  A.  C.  C. 
and  the  N.  A.  D.  A.  held  an  all-day 
session  at  the  Detroit  Athletic  Club  to- 
day and  considered  such  items  as  yearly 
contracts,  used  cars,  parts,  stocks,  ad- 
vertising and  service  to  the  public.  Con- 
tracts were  considered  from  the  view- 
point of  clauses  that  would  strengthen 
the  dealer  with  his  banker  and  his  cus- 
tomer on  the  problem  of  used  cars. 

"It  was  agreed  that  a  general  investi- 
gation should  be  made  into  the  used- 
car  situation  by  the  national  organiza- 
tions. Sectional  advertising  for  the 
benefit  of  the  dealers,  a  closer  and  more 
frequent  survey  of  parts  stocks  and  a 
broadening  of  service  plans  for  all  users 
of  cars  and  trucks  were  deemed  neces- 
sary for  the  dealers'  success.  To-day's 
suggestions  with  additional  information 
to  be  obtained  after  consideration  by 
manufacturers  and  dealers,  will  be  the 
subject  of  another  meeting  of  the  com- 
mittees to  be  held  in  Detroit  next 
month." 


W.  E.  Metzger  to  Handle 

Wills  Sales  in  Detroit 

DETROIT,  May  9— W.  E.  Metzger,  a 
pioneer  automobile  man,  will  take  over 
the  Detroit  distribution  of  the  Wills 
Sainte-Claire  with  a  salesroom  on  the 
ground  floor  of  the  Ford  Building.  He 
expects  to  have  a  car  on  display  in  two 
weeks. 

Mr.  Metzger  graduated  from  a  bicycle 
agency  and  in  1899  handled  the  first 
electric  automobile  in  Detroit.  In  1890 
he  took  over  the  Oldsmobile  and  helped 
organize  the  Cadillac  Motor  Car  Co.  In 
1902  and  1908  he  was  with  B.  F.  Everett 
and  Walter  E.  Flanders,  who  organized 
a  company  which  brought  out  the  E  M  F 
car  and  later  formed  the  Metzger  Motor 
Car  Co.  In  1909  he  built  the  Everett 
car  and  merged  with  Maxwell.  In  1912 
he  was  vice  president  of  the  Columbia 
Motor  Co  ,  and  an  officer  and  director  of 
other  companies. 

TRACTOR  DISPOSAL  HITS  HOLT 

PEORIA.  ILL..  May  7— As  a  result 
of  the  turning  over  by  the  Government 
to  state  highway  commissioners  of  a 
large  number  of  10-ton  Holt  caterpillar 
•  is  the  Holt  company  has  closed 
its  factory  temporarily  to  permit  of  re- 
adjustment of  conditions.  The  factory 
ami  a  part  of  the  office  staff  are 
affected. 


A.    E.    A.    CONVENTION    JULY     I 

I   HI;    \(;o.    May    7— The   date    of    the 
ion    of    the    Automotive     Equip- 
ment     Association,    at     Mackinac     Island, 

has  been  changed  from  the  work  be- 
ginning June  20  to  tlic  week  beginning 
July  I.  Hotel  arrangements  were  re- 
sponsible for  the  change. 
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White  Motor  Makes 
Change  in  Officers 

Windsor    T.     White     Retires     as 

President    and    Is    Succeeded 

by   Walter   C.   White 

CLEVELAND,  May  9— The  first  shift 
in  the  personnel  of  officers  of  The 
White  Co.  since  it  was  organized  was 
announced  at  the  close  of  the  annual 
meeting  of  directors,  which  followed  the 
stockholders'  meeting.  The  change  in 
officers  marks  the  passing  of  control  of 
the  corporation  from  the  hands  of  older 
men,  who  largely  have  been  responsible 
for  the  upbuilding  of  the  corporation. 
Their  places  will  be  taken  by  trained 
young  men,  who  have  come  up  from  the 
ranks.     The  changes  follow: 

Windsor  T.  White,  resigned  as  presi- 
dent of  the  company,  and  is  succeeded 
by  his  brother,  Walter  C.  White.  W.  T. 
White  was  elected  chairman  of  the  board 
of  directors. 

A.  R.  Warner,  secretary,  resigned,  and 
is  succeeded  by  T.  R.  Dahl,  who  has  been 
assistant  secretary.  Warner  asked  to 
be  relieved  from  active  duty,  but  he  was 
re-elected  to  the  board  of  directors. 

E.  W.  Hulet,  who  has  had  charge  of 
production,  presented  his  resignation, 
but  he  was  asked  to  remain  with  the 
company  in  an  advisory  capacity  and 
consented. 

All  three  of  the  officials  have  been 
connected  with  The  White  Co.  for 
seventeen  years  or  more,  and  while  the 
active  management  will  hereafter  rest 
upon  the  shoulders  of  more  youthful 
men,  the  ones  who  have  been  on  the  job 
for  so  long  will  be  available  for  advice 
and  counsel.  The  new  president  has  for 
some  time  been  senior  vice-president,  and 
for  years  has  been  active  in  the  manage- 
ment of  the  corporation. 

Teagle  Becomes  Director 

One  of  the  notable  additions  to  the 
Board  of  Directors  was  Walter  C.  Teagle, 
president  of  the  Standard  Oil  Co.  of  New 
Jersey.  Teagle  was  born  here  and 
he  is  still  interested  in  many  Cleveland 
business  and  financial  institutions.  Wil- 
liam G.  Mather,  pi-esident  of  the  Cleve- 
land Cliffe  Irons  Co.,  one  of  the  lead- 
ing business  men  of  Cleveland,  also  was 
elected  a  director.  Other  directors 
elected  are:  J.  R.  Nutt,  president  of  the 
Union  Commerce  Bank;  Warren  S.  Hay- 
den,  Otto  Miller,  Homer  H.  Johnson.  Al- 
bert R.  Warner,  Windsor  T.  White,  Wal- 
ter C.  White  and  Thomas  H.  White,  all 
of  Cleveland;  E.  R.  Tinker  of  New- 
York  City,  and  Philemon  Dickinson  of 
Philadelphia. 

The  retiring  president  told  the  stock- 
holders and  the  directors  that  in  his 
opinion  the  low  point  in  business,  not 
only  in  the  automobile  industry,  but  in 
other  lines,  had  been  passed  and  that 
from  now  on  business  would  continue 
on  the  up-grade.  Evidence  of  this  was 
manifested  in  the  report  of  the  company. 
The  regular  quarterly  dividend  of  $1  a 
share    was   declared. 
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March  of  Industry 

Continues  Steady 

M.   A.   M.   A.    Analysis   for  April 

shows     Lnbroken     Gains — 

July  Slump  Doubted 


NEW  YORK,  May  9— A  month's  sus- 
tained and  unbroken  progress  in  the  on- 
ward march  of  the  automotive  industry 
is  reflected  in  the  May  analysis  of  con- 
ditions made  public  to-day  by  the  Motor 
and  Accessory  Manufacturers  Associa- 
tion. 

"The  gratifying  betterment  of  funda- 
mental factors  noted  in  last  month's  sur- 
vey is  increasingly  manifest  in  the  first- 
hand reports  and  authoritative  financial 
data  consolidated  in  the  summary  for  the 
month  of  April,"  comments  M.  L.  Hemin- 
way,  general  manager  of  the  association. 

"Payments  for  the  last  month  have 
been  better  than  for  the  three  months 
prior,"  says  the  report. 

"More  firms  are  paying  their  current 
accounts  in  full  on  due  date,  and  an  in- 
creasing number  are  paying  a  larger 
proportion  of  their  notes  as  they  fall 
due,  quite  a  number  paying  in  full. 

"Releases  on  old  orders  show  a  decided 
improvement.  Many  of  the  car  and  truck 
manufacturers  are  placing  orders  for  new 
materials.  Virtually  all  the  car  manufac- 
turers are  now  showing  signs  of  life,  and 
this  applies  to  the  manufacturers  of 
trucks  and  tractors  to  a  somewhat  lesser 
degree. 

"Quite  a  number  of  vehicle  manufac- 
turers are  operating  their  plants  at  full 
time  or  nearly  so. 

"Labor  conditions  in  the  automotive 
industry  seem  to  be  causing  compara- 
tively little  trouble.  There  is  a  marked 
increase  in  labor  efficiency  following  the 
readjustment  period." 

These  statements  loom  up  conspicu- 
ously in  the  chart  of  automotive  trends 
plotted  with  the  greatest  possible  pre- 
cision by  the  credit  and  financial  execu- 
tives of  the  principal  manufacturers 
making  parts,  units,  and  accessories  for 
the  passenger  car  and  truck  builders. 
Close  to  400  of  these  parts-purveyors  are 
affiliated  with  the  association. 

Group   Meetings   Show   Trends 

Through  monthly  group  meetings  for 
the  interchange  of  credit  information  and 
the  pooling  of  experiences  and  view- 
points, these  unit  and  equipment  makers 
are  able  to  diagnose  conditions  in  an 
impartial  and  scientific  manner.  No  at- 
tempt is  made  to  cloak  unpleasant  facts. 
The  parts  makers  must  face  the  condi- 
tions as  they  are.  Their  verdict  is  there- 
fore based  on  evidence,  not  on  expecta- 
tion. 

Inn  in'/  the  last  week  in  April  five 
groups  of  the  association  met  to  discuss 
business  and  financial  conditions  gen- 
erally and  bhe  credit  entitlement 
makers  of  motor  vehicles.  One  group 
met  in  New  York,  the  others  in  I 
Detroit  and  Cleveland. 

The  information  on  business  conditions 
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brought  out  in  the  five  groups  showed 
iatle  variation.  Without  exception  every 
significant  indication  was  constructive. 
Some  members,  to  be  sure,  insisted  that 
the  present  improvement  in  business  is 
only  a  spurt  which  will  be  followed  by  a 
decided  slump  after  July  1.  This,  how- 
ever, was  distinctly  a  minority  report,  in 
no  way  sustained  by  the  preponderant 
weight  of  the  evidence.  The  majority 
opinion  seems  to  be  that  the  improve- 
ment has  been  so  gradual  and  consistent 
that  it  presages  a  continued  increase  of 
business  along  conservative  lines. 
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Feeling  Decidedly  Better 

"Altogether,"  says  the  report,  in  re- 
capitulation, "there  is  a  decidedly  better 
feeling  among  our  members.  Collections 
are  better  and  money  required  from  banks 
seems  to  be  somewhat  easier.  Many 
plants  are  resuming  operations  on  a 
larger  scale  than  heretofore,  and  the  con- 
dition of  extreme  depression  has  cer- 
tainly changed  for  the  better." 

Makers  of  automotive  accessories  and 
the  smaller  replacement  parts  report  an 
unusually  large  volume  of  business  from 
dealers  and  jobbers. 

A  first-hand  up-to-the-minute  report 
on  automotive  business  conditions  on  the 
Pacific  coast  was  telegraphed  to  the  as- 
sociation's headquarters  by  Ezra  W. 
Clark,  advertising  manager  of  the  Clark 
Equipment  Co.,  Buchanan,  Mich.,  who  is 
making  a  speaking  tour  across  the  con- 
tinent, addressing  local  dealers'  organi- 
zations and  chambers  of  commerce.  He 
is  also  placing  on  exhibition  his  oil  paint- 
ings on  "The  Spirit  of  Transportation" 
by  twelve  of  the  leading  artists  of  Amer- 
ica who  portrayed  on  canvas  their  "con- 
ceptions of  the  dynamic  force  of  civiliza- 
tion— transportation." 

"Business  conditions  on  the  Pacific 
coast  show  decided  improvement,"  tele- 
graphed  Clark. 

"New  registrations  are  greater  than 
last  year,  showing  more  sales.  Dealers' 
associations  strength  in  adversity  has 
shown  need  of  solidarity  and  co-opera- 
tion. Organizations  are  putting  on  real 
sales  pressure. 

"San  Francisco  is  now  holding  wonder- 
ful open  road  week.  Present  stocks  of 
cars  will  be  exhausted  in  two  weeks. 

"Many  better  known  cars  are  now  un- 
i  ile  to  make  floor  deliveries. 

"Due  to  prohibition  California  has  re- 
ceived splendid  price  for  grape  crop, 
many  new  vineyards  being  planted. 

"Good  demand  for  heavy  trucks  for 
highway  construction  and  light  trucks  for 
agricultural   use." 

OVERLAND  RISES  71  PER  CENT 

TOLEDO,  May  9— The  Willys-Over- 
l.ind  Co.  announces  that,  taking  sales 
since  the  first  week  of  March  as  a  start- 
ing point,  business  has  increased  71  per 
cent.  The  retail  sales  for  the  second 
week  showed  an  increase  throughout  the 
country  of  17  per  cent  over  the  first 
week,  the  third  week  an  increase  of  41 
i"  i  cent,  the  fourth  week  a  decrease  of 
:'.".  per  cent,  the  fifth  week  an  increase  of 
r,0  per  cent,  and  the  sixth  week  an  in- 
crease of  71  per  cent. 


Industry  Reemployed 
31,986  Men  in  April 

Leathers,    Textiles    and    Liquors 

Also  Improve  Positions — Steel 

Reports  Declines 

WASHINGTON,  May  7— While  the 
finance  committee  of  the  Senate  is  con- 
sidering the  imposition  of  additional 
taxes  on  the  already  overburdened  auto- 
motive industry,  the  Department  of 
Labor  has  made  public  a  summary  of  em- 
ployment conditions  showing  that  manu- 
facturers of  motor  vehicles  and  allied 
lines  are  virtually  sustaining  the  entire 
industrial  structure  at  a  time  when  other 
lines  of  business  are  in  deep  depression. 

The  labor  department  report  shows 
that  there  was  an  increase  in  unemploy- 
ment in  28  out  of  53  industrial  centers 
east  of  the  Mississippi  in  the  month  of 
April.  Virtually  the  only  places  in 
which  employment  increased  were  cen- 
ters of  automotive  activity.  The  chief 
gains  were  noted  in  Detroit,  Chicago  and 
Toledo.  Detroit  led  all  other  cities  in 
the  percentage  of  increase  with  a  gain 
of  25.9  per  cent.  The  industry  as  a 
whole  added  31,986  workers  to  its  pay- 
rolls in  the  month,  an  increase  of  22.3 
per  cent  over  March. 

The  only  industries  which  improved 
their  position  in  April  were  automobiles, 
leather,  textiles  and  liquors.  These  four 
took  on  42,630  workers,  but  approxi- 
mately 75  per  cent  of  this  gain  was  in 
automobile  and  allied  plants. 

The  report  shows  that  in  most  places 
where  the  number  of  men  out  of  work 
was  reduced,  automobile  and  allied  lines 
relieved  unemployment  through  gradual 
increases  in  their  forces.  While  there 
was  a  sharp  decline  in  the  volume  of  iron 
and  steel  business,  a  good  share  of  what 
was  obtained  came  from  the  automotive 
industry. 


DISCOUNT    RATES    CHANGED 

WASHINGTON,  May  7— Reports  re- 
ceived by  the  Federal  Reserve  Board 
indicate  a  steady  and  sustained  improve- 
ment in  credit  conditions.  Large  in- 
creases in  reserves  show  that  there  has 
been  a  heavy  liquidation  of  frozen  credits 
and  all  the  reserve  banks  are  expected  to 
announce  a  lowering  of  their  rediscount 
rates  in  the  near  future.  This  action  al- 
ready has  been  taken  by  the  banks  in  Bos- 
ton, New  York,  Atlanta  and  Chicago. 
Boston  cut  its  rate  on  commercial  paper 
to  6  per  cent,  New  York  followed  with 
a  reduction  from  7  per  cent  to  6%  per 
cent,  Atlanta  reduced  the  rate  from  7 
per  cent  to  6  per  cent,  and  Chicago  from 
7  per  cent  to  6%  per  cent. 


HARVESTER   PAYS   BONUS 

SPRINGFIELD,  OHIO,  May  7— More 
than  500  employees  of  the  Springfield 
works  of  the  International  Harvester  Co. 
have  received  extra  compensation  and 
:  '  rtificates  under  the  policy  of  the 
company  announced  last  year. 
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Forni  Moline  Engine 
as  R.  &  V.  Subsidiary 

Company  Will   Be   Expanded  to 
$15,000,000  Annual  Produc- 
tion— New  Officers  Named 

EAST  MOLINE,  ILL.,  May  7— The 
Moline  Engine  Co.  formal  organization  is 
being  completed  and  in  addition  to  its  es- 
tablished business  of  producing  poppet- 
valve  engines,  the  company  will  manu- 
facture Knight  engines  for  the  R.  &  V. 
Motor  Co.  The  Root  &  Van  Dervoort 
Engineering  Co.  will  hold  all  capital  stock 
of  the  engine  concern  and  thus  becomes 
merely  a  holding  corporation  for  the  R. 
&  V.  industries.  The  automobile  manu- 
facturing plant  has  already  been  sep- 
arated and  organized  as  the  R.  &  V. 
Motor  Co. 

Expansion  of  the  Moline  Engine  Co.  is 
announced  and  annual  production  valued 
up  to  $15,000,000  is  scheduled. 

Directors  of  the  three  R.  &  V.  unit  or- 
ganizations recently  elected  the  follow- 
ing officers:  President,  H.  A.  Holder; 
vice-president,  G.  A.  Shallberg;  secre- 
tary-treasurer, S.  G.  Smith,  and  assist- 
ant secretary-treasurer,  G.  L.  Walker. 
C.  H.  Van  Dervoort  was  elected  a  vice- 
president  of  the  motor  company  and  will 
direct  its  sales.  In  addition  to  these  of- 
ficers the  directors  are  O.  J.  Root,  Rufus 
Walker,  Jr.,  R.  S.  Hawes,  J.  W.  Rein- 
holdt,  S.  A.  Mitchell  and  D.  W.  Gurnett. 

With  the  announcement  of  the  organi- 
zation plans,  formal  confirmation  was 
given  of  the  sale  of  74  acres  and  15  manu- 
facturing and  administrative  buildings 
of  the  concern  to  the  Troy  Laundry  Ma- 
chine Co.  of  Chicago,  which,  beginning 
Sept.  1  will  move  its  plant  to  this  city. 
This  sale,  it  is  announced,  will  not  cur- 
tail activities  of  the  R.  &  V.  organiza- 
tions but  centralize  their  work. 

Denial  has  been  made  to  rumors  that 
the  Continental  Motors  Corp.  is  nego- 
tiating for  purchase  of  the  engine  divi- 
sion of  the  organization. 
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the  new  foundry  unit  of  the  Samson  plant 
is  completed  in  about  two  months.  J.  P. 
Little,  assistant  factory  manager,  is 
transferred  to  the  Chevrolet  works  at 
Flint,  Mich.  D.  W.  Robertson,  advertis- 
ing manager,  has  been  granted  leave  of 
absence  for  the  summer  months  to  en- 
able him  to  rest  and  recuperate  at  North- 
ern Wisconsin  lakes.  President  Craig 
recently  returned  from  a  trip  to  the  Pa- 
fic.c  Coast  for  recreation.  While  in  the 
West  he  spent  some  time  at  the  Samson 
company's  Pacific  Coast  works  in  Stock- 
ton, Cal.  In  addition  to  tractors,  the 
Stockton  plant  is  putting  a  new  design 
of  Samson  disk  plow  into  production. 


May  12,  1921 


FALLS    MOTORS   AT    CAPACITY 

MILWAUKEE,  May  9— The  Falls 
Motor  Co.,  Sheboygan  Falls,  Wis.,  a 
large  manufacturer  of  motors  for  pas- 
senger cars,  trucks  and  tractors,  is  now 
operating  its  works  at  full  capacity  to 
fill  its  orders.  Some  departments  are 
working  overtime  and  the  remainder  on 
full  time.  In  the  last  few  months  the 
company  has  completed  the  installation 
of  a  new  forge  shop,  heat  treating  de- 
partment and  a  new  testing  shop,  as  well 
as   a  complete  first  aid  hospital. 


SAMSON    OFFICERS   (  II  \M.l-: 

JANESVILLE,  WIS.,  May  9— J.  A. 
Craig,  president  of  the  Samson  Tractor 
Co.,  division  of  General  Motors,  has  an- 
changes  in  departmental 
personnel.  M.  J.  Gregory,  foundry  su- 
perintendent, is  temporarily  assigned  to 
the  Saginaw  Products  Co.,  Saginaw, 
M:ch.,  but  will  return  to  Janesville  when 


Post  and  Whitney  Form 

New  Tractor  Company 

CLEVELAND,  May  9— The  Post 
Tractor  Co.  of  this  city  and  the  Whitney 
Tractor  Co.  of  Upper  Sandusky,  Ohio, 
have  been  consolidated  under  the  name 
of  the  Post- Whitney  Co.  This  company 
which  is  capitalized  at  $10,000,000,  is 
headed  by  C.  P.  Casatt  of  this  city.  The 
other  officers  are:  Vice-president,  A.  B. 
Whitney,  Upper  Sandusky;  treasurer,  C. 
B.  Post,  New  London,  Ohio;  secretary,  F. 
R.  LePage,  Cleveland.  The  officers,  with 
Rclph  Blue  and  A.  H.  Weiblem  of  Cleve- 
land, constitute  the  board  of  directors. 

The  company  will  maintain  the  plant 
at  Cleveland  where  the  Post  tractor  will 
be  manufactured  and  the  Whitney  plant 
in  Upper  Sandusky  where  the  Whitney 
tractor  is  being  built.  An  announce- 
ment is  expected  soon  regarding  the  pur- 
chase of  an  engine  plant  in  which  engines 
and  transmissions  will  be  built.  The 
Whitney  tractor  has  been  manufactured 
for  several  years  and  is  of  two-cylinder, 
four-wheel,  two-plow  size.  The  Post 
tractor  has  been  in  process  of  develop- 
ment for  some  time  and  is  now  being  put 
into  production.  It  has  both  a  front 
and  rear  drive  and  is  of  three-plow  size. 


GASOLINE  DOWN  TO  23.4  CENTS 

NEW  YORK,  May  7— The  average 
price  of  gasoline  in  30  large  cities  of  the 
country  is  now  23.4  cents  a  gallon, 
wholesale,  compared  with  29.3  cents  at 
the  beginning  of  the  year,  a  decline  of 
5.9  or  21  per  cent.  The  sharpest  de- 
clines have  been  in  cities  of  the  Mid- 
Continent  district.  The  price  in  Dallas, 
Tex.,  has  dropped  from  31  cents  to  19 
tents  since  Jan.  1.  The  second  largest 
decline  was  a  drop  of  11  cents  in  Tulsa, 
Okla.  Houston,  Tex.,  shows  a  drop  of 
10  cents  a  gallon  and  Kansas  City  9.5 
cents  a  gallon. 


MOON    GAINS    27    PER    CENT 

ST.  LOUIS,  May  7— The  Moon  Motor 
Car  Co.  announces  that  its  domestic 
business  is  running  27  per  cent  ahead  of 
domestic  business  for  the  same  period 
last  year.  This  period  covers  the  first 
four  months.  Export  business  prac- 
tically has  ceased,  but  notwithstanding 
this  fact,  the  total  gross  sales  for  Janu- 
ary, February,  March  and  April  ex- 
ceeded sales  for  the  first  four  months  of 
last  year. 


American  Chain  Buys 
Four  Bumper  Patents 

Licenses  Are  Granted  to  Leading 

Makers  to  Avoid  Confusion 

in  Trade 

BRIDGEPORT,  CONN.,  May  9— The 
American  Chain  Co.  has  entered  the 
bumper  field  and  has  acquired  owner- 
ship or  control  of  the  Hoover  and  Fageol 
patents  which  cover  bumpers  of  the 
spring  steel  type,  as  well  as  the  Pancoast 
and  Grotenhuis  patents  of  the  Biflex 
type,  covering  bumpers  having  between 
the  ends  of  the  bumper  bar  a  widened 
impact  portion  in  front  of  the  radiator. 

Licenses  under  all  three  groups  of 
patents  have  been  granted  to  the  follow- 
ing companies:  C.  G.  Spring  Bumper 
Co.,  succeeding  U.  S.  Auto  Bumper  Co. 
and  Kalamazoo  Spring  &  Axle  Co.,  Chi- 
cago; L.  P.  Halladay  Co.,  Streator,  111., 
Biflex  Products  Co.,  Waukegan.  111.,  New 
Era  Spring  &  Specialty  Co.,  Grand 
Rapids,  Mich.,  and  Gemco  Mfg.  Co.,  Mil- 
waukee. 

These  companies  are  authorized  to  use 
the  inventions  covered  by  these  patents 
in  bumpers  made  and  sold  by  them.  The 
American  Chain  Co.,  while  it  is  said  to 
intend  energetically  to  enforce  its  rights 
against  infringers,  has  adopted  a  liberal 
policy  of  granting  licenses  generally  to 
responsible  manufacturers  upon  reason- 
able terms. 

Had  it  been  decided  to  exclude  others 
from  the  use  of  the  inventions  in  ques- 
tion the  results  to  the  industry  might,  in 
view  of  the  importance  of  the  patents 
involved,  have  been  of  a  serious  nature, 
Teating  much  confusion  in  the  bumper 
trade. 


HARVESTER  DEFERS   PLANT 

FORT  WAYNE,  IND.,  May  9— All 
further  construction  work  on  the  big 
truck  plant  which  is  to  be  erected  by 
the  International  Harvester  Co.  in  this 
city  has  been  postponed  for  the  time 
being.  An  extension  of  time  in  which 
to  start  actual  construction  operations 
has  been  granted  to  the  company  by  the 
Greater  Fort  Wayne  Development  Co., 
which  holds  the  contract  with  the  Har- 
vester company  and  which  was  organ- 
ized for  the  purpose  of  building  homes  in 
which  to  house  the  workers  at  the  plant. 
The  development  company's  office  will 
be  closed  until  such  time  as  the  Har- 
vester company  starts  operations.  Busi- 
ness conditions  are  the  reason  for  this 
postponement  of  the  work.  It  is  be- 
lieved that  it  may  be  a  year  before  the 
work  on  the  construction  of  the  plant  is 
resumed. 


PETROLEUM    ERECTS    FIRST    UNIT 

ROCKFORD,  ILL.,  May  7— The  first 
unit  of  the  Petroleum  Motors  Corp., 
which  will  make  kerosene  burning  en- 
gines, will  be  started  in  a  few  days  and 
the  production  schedule  started  in  60 
days.  An  output  of  10  to  12  engines 
a  week  is  expected. 
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Bank  Fiuds  Prices 
Holding  Up  Buying 

Republic  Bank   of   Chicago   Pre- 
dicts Automobile  Reductions 
as  Business  Declines 


CHICAGO,  May  9— The  indisposition 
to  buy  in  all  commodity  lines  is  still 
prompted  by  the  lack  of  confidence  in 
present  price  levels  and  by  the  desire  to 
buy  only  at  bottom  prices,  is  the  finding 
of  the  National  Bank  of  the  Republic  of 
Chicago  in  its  resume  of  April  business 
throughout  the  country.  At  the  same 
time  it  declares  that  further  reductions 
in  the  price  of  automobiles  is  dependent 
upon  the  continuance  of  the  present  buy- 
ing movement  of  motor  cars.  Prices  will 
be  lowered  further,  it  predicts,  as  soon 
as  it  is  seen  that  a  stimulant  for  sales 
is  needed. 

"The  steady  improvement  in  the  auto- 
mobile industry,"  it  says,  "reflects  in  no 
small  degree  the  demand  for  cars  by  that 
section  of  the  public  designated  as  the 
'fixed  income  class'  and  by  that  class 
whose  wages  still  leave  an  appreciable 
margin  of  income  over  necessary  ex- 
penses. While  shipments  of  automobiles 
in  March  were  still  58  per  cent  below  the 
volume  of  the  same  month  last  year, 
many  dealers  expect  sales  in  the  second 
quarter  to  appi'oximate  75  per  cent  of 
the  same  quarter  of  1920,  which  was  a 
record.  While  this  goal  may  be  attained 
it  is  believed  that  the  pace  cannot  be 
continued  throughout  the  year,  as  in 
times  past,  but  that  manufacturing  as 
well  as  selling  will  revert  temporarily  to 
a  seasonal  basis. 

"It  is  apparent  that  the  manufacturers 
themselves  distrust  the  permanence  of 
the  present  improvement,  as  they  are 
keeping  output  closely  in  conformity  with 
incoming  orders,  and  in  many  cases  are 
deliberately  adhering  to  a  fixed  schedule 
much  under  the  volume  of  new  business. 
This  is  done  to  avoid  any  possible  sur- 
plus, should  the  demand  fall  off,  as  well 
as  to  keep  the  demand  far  enough  in  ad- 
if  output  to  obviate  the  necessity 
of  further  price' reductions  which  might 
again  unsettle  the  industry.  At  the  same 
time  the  matter  of  price  reductions  is 
being  kept  in  reserve  as  a  possible  sales 
stimulant  should  the  present  buying 
movement  wane." 
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Plenty  of  cars  are  being  sold  in  Aus- 
tin, says  Ben  M.  Barker  of  the  firm  of 
Barker  &  Co.  Business  there,  he  says, 
is  staging  a  come-back  and  the  revival 
is  taking  like  wild-fire. 

George  K.  Marshall  of  Galveston,  R. 
S.  Carter  of  Galveston,  William  Morriss 
of  Dallas  and  L.  E.  Askew  of  Dallas  also 
announce  a  general  sales  gain  in  their 
respective  sections  and  a  bright  outlook 
for  the  summer  months. 

The  settling  of  the  weather  in  the 
Southwest,  which  until  now  has  been  wet 
and  cold,  has   stimulated  business. 


April  Business  Gains 

in  Texas  Territory 

FORT  WORTH,  TEX.,  May  9— The 
automobile  business  in  the  Southwest  has 
started  on  the  up-grade  aga 
to  dealers  in  all  sections.  April  sales 
far  exceed  those  of  March  and  May  is 
beginning  as  though  it  will  surp:i 
Comments  by  dealers  follow: 

J.  B.  Mikesell  of  Houston,  whose 
agency  extends  over  thirty-nine  south 
Texas  counties,  declares  that  the  dealer 
in  standard  cars  is  moving  his  automo- 
biles rapidly  and  is  prospering  again. 


Higher  Priced  Trucks 

Lead  in  New  Business 

CHICAGO,  May  8— Reports  reaching 
the  Motor  Truck  Mfrs.  Assn.  indi- 
cate that  the  truck  industry  is  staging 
a  come-back,  though  it  may  not  be  as 
noticeable  as  the  return  of  the  auto- 
mobile. The  majority  of  manufacturers 
report  better  business  and  show  a  more 
optimistic  spirit  than  has  been  evidenced 
for  many  months.  Conditions  are  some- 
what spotty,  but  as  a  whole  they  are 
good  considering  what  they  have  been 
for  months  past,  and  give  every  ground 
for  the  foundation  of  optimism. 

While  the  preponderance  of  interest  on 
the  part  of  buyers  centers  in  the  higher 
priced,  heavy  duty  trucks,  there  is  move- 
ment in  the  others.  Truck  interest  is 
more  or  less  of  a  barometer  for  condi- 
tions as  they  prevail  in  general  business 
lines  and  the  fact  that  the  higher  priced 
ti'ucks  are  the  first  to  be  called  into 
service  points  to  a  resumption  of 
activities  in  the  larger  businesses 
which,  naturally,  are  the  first  to 
feel  the  effect  of  improved  conditions. 
Users  of  the  smaller  trucks  whose  activi- 
ties depend  to  a  great  extent  on  the 
business  transacted  by  the  larger  owners 
will  follow  into  the  market  in  gradually 
increasing  numbers. 

One  manufacturer  of  the  higher 
priced  trucks  has  stated  that  his  business 
for  the  past  month  was  better  than  at 
any  time  for  more  than  a  year. 


SOUTH     TO    EXTEND     ROAD-WORK 

ATLANTA,  May  6— Project  agree- 
ments for  the  construction  of  highways 
in  the  South  in  the  six  States  comprising 
this  district  with  headquarters  at  Mont- 
gomery, Ala.,  totaling  $34,831,213,  have 
been  executed,  according  to  a  report  just 
Issued.  Georgia  leads  the  district  in  the 
amount  of  money  already  obtained  or  to 
be  obtained  for  highway  work  on  project 
agreements  already  approved,  with  $5,- 
563,128.24  from  the  Federal  government. 
Georgia  will  spend  $12,214,791.09  in 
projects  that  have  already  been  ap- 
proved. Of  the  total  amount  for  the  six 
States  the  Federal  government  contri- 
butes $16,259,710.98. 


STIFFENS    THEFT    PENALTY 

WASHINGTON,  May  6  — Senator 
Nelson  of  Minnesota  has  introduced  a 
hill  to  make  the  moving  of  a  stolen  auto- 
mobile from  one  state  to  another  punish- 
able by  five  years  imprisonment  ami 
$.",,000  fine. 


1031 

California  Business 
Waits  Price  Action 

Present  Owners  Found  Buying  to 

Get  Full  Value  on  Used  Cars 

— Shows  Help  Selling 

SACRAMENTO,  CAL.,  May  10— The 
automobile  trade  in  northern  California 
is  recovering  from  the  reaction  which 
followed  the  first  return  of  normal  busi- 
ness conditions.  After  the  first  impulse 
on  the  part  of  buyers  to  secure  cars, 
there  followed  a  lull  which  made  dealers 
somewhat  apprehensive,  but  active  ad- 
vertising and  a  following  up  of  sales 
prospects  has  brought  about  what  ap- 
pears to  be  a  steady  buying  activity. 

Many  smaller  cities  of  the  district 
have  announced  automobile  shows,  and 
these  have  been  reported  as  having  a 
very  healthy  influence  on  .the  buying 
public.  In  nearly  every  instance  deal- 
ers of  these  towns  report  the  effort  and 
expense  attending  these  exhibits  well 
worth  while. 

Heavy  damage  to  fruit  crops  through 
frost,  and  injury  .  to  the  grain  crops 
through  north  winds  made  the  sales  com- 
panies fearful  of  a  decided  slump,  but  this 
has  not  put  in  an  appearance.  The  situa- 
tion appears  not  to  be  so  much  one  of 
a  lack  of  money  as  a  belief  that  auto- 
mobiles will  suffer  a  further  drop  in 
price.  The  announcement  of  the  Jordan 
cut,  however,  did  not  affect  the  market 
here  noticeably  and  the  demand  for 
smaller  cars  appears  particularly  good. 

Another  proof  of  the  waiting  attitude 
of  the  buying  public  is  the  fact  that  the 
bulk  of  the  sales  are  to  owners  of  cars 
who  are  turning  in  their  old  automo- 
biles. These  recognize  the  value  of  their 
cars  will  go  down  with  any  possible  cut 
in  the  price  of  new  cars  and  that  it 
makes  little  difference  to  them  when  they 
purchase,  so  far  as  a  change  in  price 
is  concerned.  The  used  car  market  is 
fairly  good  notwithstanding  the  re- 
sultant flood. 


PETERSON  OPENS  IN  MEXICO 

LOS  ANGELES,  May  6.— The  Peter- 
son Corp.,  which  handles  rebuilt  cars 
exclusively,  has  extended  its  field  to  in- 
clude Mexico.  Its  first  branch  in  that 
country  was  recently  opened  at  Guada- 
lajara, the  second  city  of  the  republic, 
and  announces  that  additional  branches 
will  he  opened  at  Mexico  City,  Puebla, 
San  Luis  Potosi,  Monterey,  Tampico  and 
Meriila.  thus  covering  the  most  impor- 
tant cities  of  Mexico. 


A.  S.  M.  E.  TO  INSPECT  PLANTS 

CHICAGO,  May  6— One  of  the  in- 
dustrial plants  which  will  be  in 
by  the  delegates  to  the  spring  meeting 
of  the  American  Society  of  Mechanical 
Engineers  which  will  be  held  here  May 
23  to  26,  will  be  the  McCormick  and 
Deering  factories  of  the  Into. 
Harvester  Co.  The  South  Chicago  works 
of  the  Illinois  Steel  Co.  also  will  be  in- 
spected, 
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British  Car  Imports 
Show  Gain  in  April 

Parts      Importations      Fall      Off 

Heavily  But  Tires  Increase — 

Exports  Active 

LONDON,  April  15  (By  Mail)— A  no- 
table increase  in  the  number  of  imported 
motor  cars,  commercial  vehicles  and 
chassis  is  a  feature  of  the  figures  for 
March  contained  in  the  Board  of  Trade 
returns  of  imports  and  exports.  The 
total  is  1153  compared  with  752  in  Feb- 
ruary. The  corresponding  value  has 
risen  by  $1,600,000  for  March. 

A  drop  is  apparent  in  the  value  of  im- 
ported parts,  other  than  tires,  the  fig- 
ure being  8873,450  as  against  $2,335,560 
in  February.  On  the  other  hand  there 
is  a  slight  increase  in  the  value  of  im- 
ported tires,'  the  figure  for  March  being 
§1,340,000,  against  §1,066,320  in  Febru- 
ary. 

Little  change  characterized  the  volume 
of  British  export  auto  trade  in  March. 
The  total  export  of  cars  and  trucks  was 
small,  the  March  figure  being  407,  a  drop 
of  5  on  the  February  total  of  412.  The 
value  of  the  export  of  cars  and  trucks 
shows  an  increase,  being  $1,825,500  com- 
pared with  $1,765,220  for  February.  The 
value  of  exported  parts  increased  to 
$668,350  compared  with  $552,090  in  Feb- 
ruary. The  value  of  exported  tires  rose 
from  $837,365  in  February  to  $1,222,000 
in    .March. 

Imported  chassis  in  March  had  an 
average  value  of  $1,450  as  against  $4,810 
per  British  chassis  exported. 

The  foregoing  exchange  rates  are 
taken  as  at  par,  $5  to  the  £1. 
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notwithstanding  the  motive  power 
shortage  in  that  country,  the  train  was 
sent  South  as  soon  as  it  reached  the 
other  side  of  the  border.  It  is  stated 
that  this  is  the  first  of  several  similar 
shipments  that  are  to  be  made  soon. 
Many  used  cars  are  also  being  shipped 
to  Mexico.  Dealers  in  Laredo,  San 
Antonio,  Eagle  Pass,  El  Paso  and  other 
towns  on  and  near  the  border  are  flooded 
with  orders  for  used  cars  from  Mexico, 
it  is  said. 


BRITISH     REGISTRATION     HEAVY 

LONDON,    April    8     (By    Mail)— Ac- 
cording  to   a   just   issued   return   of  the 
Ministry  of  Transport,  Britain  had  regis- 
tered on  March  10  under  the  new  motor 
taxation   scheme,  which  came  into  effect 
on  Jan.    1,   281,600   motorcycles,   202,000 
cars,    102,500    taxi-cabs    and    passenger 
coaches  (including  autobuses  and  chara- 
bancs),  and  208,400  road  trucks   of  all 
kinds.     Trucks  arc  paying  51.3  per  cent 
h    motor    taxation.       The   esti- 
I  Hire  on  British  roads  this 
'00,000,  but  the  outlay  in 
i  -   expected    not  to  exceed 
50  million  dollars  yearly. 

BRITISH    MOTORC  V<  !  V.    CUT 
LONDON,    April    15  iil)—  The 

Triumph   Cycle  Co.    !  try,  has 

es  of  its  motorcycles  and 
cle  sidecar  combina'ions,  the  re- 
duction  ranging  fron 


MEXICO    GETS    FORI)    TRAINLOAD 

I.  \  REDO,  TEX.,  May  7— A  solid  train- 

load  of  Ford  automobiles  passed  through 

here  this  week  consigned  to  Ford  dealers 

CO.      The  oars    wen 
Mexico  at  this  point   without   delay  and. 


South  American  Feeling 

Unfriendly,  Says  Banker 

YOUNGSTOWN,  OHIO,  May  9— W. 
A.  Beecher,  vice-president  of  the  Ma- 
honing National  Bank  and  director  of 
the  Powell  Pressed  Steel  Co.,  Youngs- 
town,  who  has  just  returned  from  a  trip 
through  Brazil,  Argentina,  Uruguay, 
Chile  and  Peru  with  a  party  of  bankers, 
states  that  the  feeling  of  the  people  of 
South  America  is  not  altogether  friendly 
toward   the    United    States. 

Organized  propaganda,  inspired  by 
Germany,  it  is  believed,  is  being  directed 
against  American  business  in  South 
America,  he  states,  and  furthermore  the 
business  methods  during  the  war,  prin- 
cipally the  failure  to  deliver  goods  ac- 
cording to  contract  are  responsible  for 
the  unfriendliness  on  the  part  of  busi- 
ness  interests. 

"Conditions  in  South  America  are 
somewhat  depressed,"  says  Beecher, 
"largly  due  to  the  depreciation  of  the 
English  pound  on  which  they  base  their 
currency.  Large  quantities  of  goods 
are  tied  up  in  the  wharves  and  ware- 
houses of  South  American  ports,  be- 
cause they  do  not  have  the  money  to  pay 
for  them.  In  Buenos  Aires  alone  4000 
automobiles  are  boxed  up.  The  feeling 
against  America  is  partly  our  fault  and 
part  of  it  is  propaganda.  When  we  be- 
gan to  fail  to  make  delivery  of  goods 
along  during  the  war  due  to  our  products 
going  elsewhere  and  the  effect  was 
readily  felt.  Now  the  South  Amer- 
cans  are  inclined  to  resent  it." 


WOULD   CLOSE   OUT   AUSTIN 

(By  Cable  to  Automotive  Industries) 
LONDON,  May  7— Following  the  ap- 
pointment of  a  receiver  for  the  Austin 
Motor  Co.  a  petition  for  the  compulsory 
winding  up  of  the  company's  affairs  was 
presented  by  a  creditor  and  ordered 
heard  by  the  court.  The  law  provides 
that  persons  interested  must  be  repre- 
sented for  or  against  the  petition  and 
that  until  arguments  are  heard  the  com- 
pany's assets  and  business  must  not  be 
interfered  with. 


SMALL  TIRES   LEAD   IN  JAPAN 

WASHINGTON,  May  7— As  96  per 
cent  of  the  total  number  of  automobiles 
imported  into  Japan  are  of  American 
make,  three-inch  tires  are  universally 
used.  The  ordinary  clincher  type. 
Tradi  „er  Abbott,  is  the  most 

sizes  in  common  use 
are  30  \  3%,  32  x  3%,  32  x  4.  :::;  x  4, 
and  3  1  x  4%   in. 
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Light  Cars  Leading 
in  British  Markets 

Many    Makers    Rushed   to    Meet 

Orders — Opinion  Differs  on 

Price  Cuts 


LONDON,  April  27  (By  Mail)— Some 
extraordinary  contrasts  are  apparent  in 
the  demands  for  British  cars.  While  one 
or  two  plants  now  have  difficulty  in  keep- 
ing pace  with  orders,  others  are  prac- 
tically closed  down.  In  Coventry,  Hum- 
bers  are  a  month  behind,  despite  working 
at  full  pressure,  Singers  and  Standards 
are  also  very  busy  and  Rovers  are  try- 
ing hard  to  work  up  again  to  full  pro- 
duction on  their  8  hp.  air-cooled  run- 
about; Calthorpes  in  Birmingham  are 
instituting  a  night  shift  and  Wolseleys 
aie  fairly  well  occupied,  though  not  oper- 
ating full  time  in  all  departments. 

On  the  other  hand,  Daimlers  have  all 
but  closed  down,  and  though  a  labor  dis- 
pute is  partly  accountable,  continued 
slackness  is  primarily  responsible  and 
has  caused  a  lockout  of  the  staff  because 
the  latter  were  not  allowed  by  their  union 
to  work  on  a  new  basis  of  pay  which  the 
majority    had    found    acceptable. 

The  liveliness  in  some  quarters  is  not 
due  in  all  cases  to  price  reductions. 
H  umbers,  for  instance,  have  not  receded 
a  cent,  in  fact  one  model  with  recent  im- 
provements has  increased  nearly  $300. 
Singers  and  Calthorpes  have  made  severe 
cuts,  however,  and  seem  to  have  bene- 
fited by  a  rush  of  orders  on  that  account. 

Dealers  especially  maintain  that  too 
much  has  been  made  of  mere  reduction 
in  price  and  not  enough  of  better  value. 
The  public,  it  would  seem,  takes  it  that 
a  big  cut  means  either  that  a  car  has 
been  priced  at  an  unreasonable  level 
hitherto,  or  that  it  is  not  popular  enough. 

The  plants  which  are  doing  best  are 
those  which  are  turning  out  good  light 
cars,  small  four-seaters  in  particular, 
with  a  presentable  finish  and  economical 
to  run.  That  a  comparatively  high  price 
is  not  a  bar,  providing  the  value  is  there, 
is  exemplified  by  the  demand  for  the  im- 
proved and  very  slightly  enlarged  10  hp. 
Humber.  Of  its  type  it  is  the  most  ex- 
pensive, selling  freely  at  £700  (say 
$3500)  for  the  four-seater.  It  is  not  a 
matter  of  stocking  up  dealers,  for  the 
latter  are  in  many  cases  giving  supple- 
mentary contracts. 

Guarantees  Hold  Up  Cuts 

The  price  guarantee  system  intro- 
duced early  in  the  year  has  placed  some 
firms  in  a  quandary.  While  they  are  be- 
lieving that  a  reduction  now  would  in- 
duce more  orders,  they  dare  not  make 
one  owing  to  their  commitments  under 
the  guarantee,  which  does  not  expire 
until  July  1  at  the  earliest. 

The  whole  position  is  very  unequal. 
Some  firms  are  doing  well  at  old  prices, 
some  at  lower  prices;  the  remainder 
badly  on  either  basis.  The  only  sem- 
blance of  uniformity  is  that  nearly  all 
those  giving  good  value  in  light  ears  of 
repute  are  not  complaining. 
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Makes  Obligatory 
Immediate  Disposal 

Provision  for  Transfer  to  Roads 
Departments  Killed — Fixes  Ex- 
cess at  12,000 


WASHINGTON,  May  11— An  amend- 
ment of  the  Army  bill  which  passed  the 
House  yesterday  makes  it  obligatory  on 
the  Secretary  of  War  to  sell  immediately 
at  public  auction  or  private  sale  all  sur- 
plus motor  trucks  and  passenger  auto- 
mobiles now  in  the  possession  of  the 
War  Department.  The  provision  in  the 
present  law  authorizing  the  transfer  of 
motor  equipment  to  the  Bureau  of 
Public  Roads  was  eliminated  in  the 
Army  Appropriation  bill. 

The  surplus  is  approximately  10,000 
trucks  and  2000  passenger  cars. 

Under  the  terms  of  the  amendment, 
the  Secretary  of  War  has  no  choice  but 
to  sell  all  the  motor  vehicles  on  hand 
beyond  those  necessary  for  an  army  of 
150,000  men.  Auction  sales  of  unservice- 
able automobiles  and  trucks  have  been 
held  at  camps  by  the  Motor  Transport 
Corps  for  the  past  two  months.  There 
will  be  another  to-morrow  at  South 
Amboy,  N.  J.,  at  which  several  hundred 
trucks  and  light  delivery  cars  will  be 
sold. 

The  introduction  of  this  amendment 
by  Representative  Anthony  of  Kansas 
precipitated  a  debate  as  to  the  methods 
employed  by  the  War  Department  in  dis- 
posing of  surplus  motorized  equipment. 
According  to  Representative  MacGregor 
of  New  York,  sponsor  of  the  drastic  re- 
quirement of  sales,  the  number  of  army 
motor  vehicles  up  to  and  including  April 
23,  1921,  was  63,429,  of  which  50,321 
were  serviceable  and  13,108  were  un- 
serviceable. Of  this  total,  53,423  were 
in  closed  storage,  while  10,006  were  in 
open  storage. 

With  the  proposed  reductions  in  effect, 
the  authorized  retention  of  motor  vehi- 
cles for  the  army  of  150,000  men  would 
be  4245  passenger  vehicles,  19,652 
trucks,  4218  trailers,  5058  motorcycles, 
2048  ambulances  and  1328  vehicles  of 
special  designs,  making  a  total  of  36,541 
motor  vehicles  for  the  regular  army. 


Senate  Gives  Mellon 

Anti-Dumping  Power 

WASHINGTON,  May  12  —  Senator 
Ball  of  Delaware  informed  Automotive 
INDUSTRIES  to-day  that  the  anti-dump- 
ing bill,  which  passed  the  Senate  yester- 
day, authorizing  the  Secretary  of  the 
Treasury  to  levy  customs  duties  in  cases 
where  an   investigation   disclosed   unfair 


competition,  would  protect  American 
dealers  against  reimportation  of  surplus 
war  supplies  sold  abroad  by  the  Federal 
government.  The  automotive  industry 
had  hoped  that  a  clause  would  be  in- 
serted in  the  bill  covering  this  subject 
specifically,  as  European  speculators 
contemplate  throwing  enormous  quanti- 
ties of  motor  vehicles  and  equipment  on 
the  American  market. 

Because  of  drastic  changes  made  in 
the  Senate  in  the  anti-dumping  bill,  it 
is  expected  a  bitter  fight  will  follow 
when  it  goes  to  conference  in  the  House. 
This  may  result  in  a  disagreement  and 
throw  the  bill  back  for  passage  through 
both  houses. 

Formation  in  New  York  of  an  import 
organization  which  proposes  to  sell 
$3,000,000  worth  of  automobile  equip- 
ment purchased  from  the  Slough  Trad- 
ing Co.  of  England,  is  expected  to  stir 
automobile  manufacturers  and  dealers  to 
such  an  extent  that  they  will  attempt 
to  convince  Secretary  of  the  Treasury 
Mellon  that  an  inquiry  into  this  com- 
petition is  essential  for  protection  of 
American  industry.  The  finding  of  in- 
vestigators would  determine  the  amount 
of  duty  which  Mellon  could  levy  to  equal- 
ize domesic  prices  and  quotations. 

If  the  Senate  and  House  conferees 
fail  to  agree  on  the  bill  as  it  passed  the 
Senate,  opportunity  would  be  given  auto- 
motive organizations  to  express  their 
views  on  the  subject  if  they  cared  to 
avail  themselves  of  the  chance. 


Mixter  Is  Invited 

to  Head  Pierce  Arrow 

NEW  YORK,  May  11— George  W. 
Mixter,  who  has  represented  G.  W.  Goe- 
thals  &  Co.,  Inc.,  in  the  management  of 
the  Pierce- Arrow  Motor  Car  Co.  since 
1919,  has  been  invited  by  the  directors 
of  the  Buffalo  company  to  become  the 
president  of  Pierce-Arrow,  and  it  is  un- 
derstood that  he  will  sever  his  connec- 
tion with  Goethals  to  accept. 

Goethals  &  Co.  were  employed  by  the 
Pierce-Arrow  company  to  assist  in 
bringing  the  plant  to  a  peace-time  basis 
and  also  to  aid  in  reviving  its  line  of 
cars  and  tracks.  This  work  has  been 
accomplished  and  a  new  line  of  vehicles, 
both  passenger  and  commercial,  has  been 
placed   in   production. 

Mixter  has  been  in  active  charge  of 
the  plant  since  that  time  and  his  man- 
agement has  been  entirely  successful. 


MOORE   PROMOTERS  ON   TRIAL 

ST.  LOUIS,  May  11— Six  promoters  of 
the  Moore  Motor  Vehicle  Co.  of  Danville, 
111.,  went  on  trial  in  Federal  Court  here 
to-day  on  charges  of  using  the  mails  to 
defraud.  They  are  accused  of  having  sold 
stock  amounting  to  $1,500,000  without 
return  to  the  purchasers. 


Tire  Companies  Cut 
to  New  Price  Level 

Goodyear  Reduction  Ranges  12  to 
15.8  Per  Cent— Kelly  De- 
crease Largest 

NEW  YORK,  May  11— With  the  an- 
nouncement of  a  price  cut,  ranging  from 
12  to  15.8  per  cent  on  tires  by  the 
Goodyear  Tire  &  Rubber  Co.,  practically 
all  of  the  larger  Akron  companies  have 
revised  their  lists. 

Firestone,  as  part  of  its  price  re- 
vision plan,  will  produce  a  new  30  x  3% 
smooth  tread  tire,  to  sell  at  $13.95.  The 
company  declares  this  to  be  the  lowest 
priced  of  any  standard  tire  of  that  size 
on  the  market.  Cord  prices  are  cut  12 
per  cent;  fabrics,  17  per  cent,  and  tubes, 
20  per  cent. 

Miller  has  cut  cords  12%  per  cent; 
fabrics,  17  Y2  per  cent,  and  tubes,  20  per 
cent.  The  new  prices  reduce  the  30  x  3 
fabric  tire  from  $17.25  to  $14,  and  the 
30  x  3V2  cord,  from  $32  to  $24. 

The  12  per  cent  cut  by  Goodyear  is 
on  cord  tire  prices.  A  15  per  cent  cut 
is  made  on  the  general  run  of  fabrics, 
with  a  15.8  per  cent  reduction  on  some 
sizes  of  fabrics.  Tube  prices  have  been 
reduced  20  per  cent. 

United  States  Rubber  Co.  has  reduced 
prices  from  11  to  20  per  cent;  the  mini- 
mum cut  on  cord  tires  and  the  maximum, 
on  plain  tread  tires  and  gray  and  red/ 
tubes.  A  15  per  cent  reduction  is  made 
on  Usco  treads  and  a  17%  per  cent  cut 
on  knobby  and  chain  treads. 

Kelly-Springfield  Tire  Co.  makes  a 
straight  20  per  cent  reduction  on  all 
pneumatic  tires  except  Ford  sizes,  which 
are  cut  22  per  cent.  Tubes  are  reduced 
30  per  cent. 

Fisk  Rubber  Co.  has  reduced  prices 
from  12%  to  20  per  cent. 

Lee  Rubber  &  Tire  Co.  reduced  20  per 
cent  in  the  price  of  cord  and  fabric  tires 
and  15  per  cent  in  puncture  proof  tires. 

Keystone  Tire  &  Rubber  Co.  has  made 
a  straight  20  per  cent  reduction. 

Thermoid  Rubber  Co.  has  made  a  price 
cut  on  all  Ford  sizes  of  28  per  cent;  on 
4% -in.  sizes,  23  per  cent,  and  on  all 
other  sizes,  20  per  cent. 


Erie  Tire  President 

Guilty  of  Embezzlement 

TOLEDO,  May  10— Peter  F.  Wills, 
president  of  the  Erie  Tire  &  Rubber  Co.. 
was  found  guilty  of  embezzlement  ,,t 
$29,793  of  his  company's  property  by  &■ 
jury  in  common  pleas  court  at  Sandusky 
last  Friday  night.  The  jury  was  out 
twelve  hours.  Sentence  was  withheld 
for  a  few  days. 
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Square  Deal  ou  Tax 
Aim  of  Industry 

Highway     Committee     Approves 

Principles  of  Townsend  Bill — 

Push  Advertising  Plans 

{Continued  from  page  1033) 
colleges  and  a  similar  number  of  cards 
bearing  the  statement  of  President  Hard- 
ing, declaring  the  motor  vehicle  a  neces- 
sity, will  be  sent  out  to  dealers  and 
garage  men  for  prominent  display  where 
it  will  attract  the  attention  of  the  gen- 
eral public. 

The  Highway  Committee  met  Tues- 
day, when  the  principles  of  the 
Townsend  bill  were  approved,  and  Roy 
D.  Chapin,  chairman  of  the  committee, 
and  George  M.  Graham  were  named  to 
go  to  Washington  and  present  the  views 
of  the  chamber.  More  vigorous  efforts 
in  the  educational  campaign  for  better 
roadways  were  decided  upon  through  the 
agency  of  schools  and  colleges  and  by 
personal  and  printed  appeal  to  the  gen- 
eral   public. 

The  Truck  Committee  also  met  Tues- 
day and  spent  much  time  in  consideration 
of  the  anti-dumping  bill  pending  before 
Congress.  It  was  said  strong  pressure 
would  be  brought  to  bear  to  insure  Con- 
gressional action  against  the  reimporta- 
tion of  trucks.  The  plan  for  co-operation 
with  the  railways  to  secure  the  short 
haul  business  for  motor  trucks  was  given 
much  consideration  and  arrangements 
made  for  presentation  of  the  truck  manu- 
facturers' plan  to  the  Interstate  Com- 
merce  Commission,  with  the  feeling  pre- 
vailing that  the  railways  now  are  in  a 
receptive  mood  and  that  definite  agree- 
ment on  a  policy  for  division  of  this 
business  would  result. 
Reeves  Talks  Advertising 

With  the  idea  of  stimulating  closer  co- 
operation between  the  advertising  man- 
agers of  the  automobile  and  truck  com- 
panies and  the  National  Automobile 
Chamber  of  Commerce  a  meeting  of  the 
advertising  men  was  held  Friday,  pre- 
sided over  by  Alfred  Reeves,  manager 
of  the  chamber.  Reeves  emphasized  the 
point  that  service  and  advertising  now 
are  the  vital  factors  in  the  merchandis- 
ing of  motor  vehicle  and  declared  the 
time  had  come  when  the  advertising 
manager  must  be  lifted  out  of  the  rut 
;md  given  his  proper  place  in  the  ad 
ministrative  effort  looking  to  sales  pro- 
motion. He  pointed  out  some  evils  that 
exist  and  cautioned  the  ad  men  against 
repetition.  In  a  critical  time  like  this, 
said  Reeves,  every  man  must  be  un- 
usually careful  to  see  that  every  word 
that  goes  out  as  advertising  copy  cai  rie 
a  real   message  to  the  consumer. 

H.  R.  Hyman,  advertising  manager  of 
Cole  Motor  Car  Co.,  read  a  paper  on 
"New  Forces  in  Automobile  Advertis- 
ing." Hyman  took  his  fellows  to  task 
for  some  of  the  crude  methods  that  have 
marked  their  efforts  and  laid  stress  on 
the   value   of    illustrated    advertising   of 
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the  right  sort.  He  deplored  the  tendency 
toward  freak  pictures  and  urged  more 
thought  and  less  anatomy  in  illustra- 
tions. Efforts  to  convince  the  public  that 
the  automobile  is  a  necessity  and  to 
educate  the  owner  to  its  proper  use  were 
urged  by  Hyman,  who  declared  the  in- 
dustry was  struggling  with  a  buyers' 
market  and  if  the  product  was  to  be 
merchandised  properly  it  must  be 
through  advertising.  The  dealer,  he 
said,  is  demanding  co-operation  of  the 
factory  in  his  effort  to  get  to  the  con- 
sumer and  urged  that  the  advertising 
manager  now  has  the  big  opportunity  to 
show  his  real  merit. 
Dart  Presents  Paper 

H.  G.  Dart,  advertising  manager  of 
Paige  Detroit  Motor  Car  Co.,  read  a 
comprehensive  paper  on  "General  Ad- 
vertising Plans  That  We  Have  Found 
Helpful,"  in  which  he  told  of  experiences 
in  his  own  factory  with  especial  refer- 
ence to  the  mistakes  and  the  benefits  of 
the  lessons  learned.  He  pointed  to  many 
instances  where  beneficial  results  in  sales 
promotion  were  traceable  directly  to 
efforts  of  the  advertising  department 
and  urged  more  careful  thought  and 
study  in  the  preparation  of  material  that 
was  designed  to  appeal  to  the  prospective 
purchaser. 

General  discussion  followed  the  read- 
ing of  the  papers  in  which  many  joined 
and  in  which  *;he  good  and  bad  effects  of 
various  efforts  were  threshed  out.  De- 
cision to  affiliate  with  the  National  Auto- 
mobile Chamber  of  Commerce  as  an  ad- 
vertising managers  branch  was  reached 
and  assurance  was  given  Reeves  of  full 
co-operation  of  the  ad  men. 
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N.A.C.C.  Committeemen 
to  Confer  in  Washington 

NEW  YORK,  May  10— The  repre- 
sentatives of  the  National  Automobile 
Chamber  of  Commerce  who  will  appear 
before  the  Senate  finance  committee  in 
opposition  to  increased  Federal  taxes 
will  hold  preliminary  confei'ences  at 
Washington  Friday,  Saturday  and  Sun- 
day in  preparation  for  the  argument 
next  Monday.  The  hearing  will  be  given 
specifically  on  the  question  of  excise 
taxes  and  the  burden  of  the  argument 
will    be   against    discriminatory   imposts. 

The  National  Automobile  Dealers' 
Association  also  has  asked  for  a  hearing 
on  the  excise  section  of  the  revenue  law 
and  this  also  may  be  granted  Monday, 
In'  at  a  different  hour.  The  course  of 
the  Motor  and  Accessory  Manufacturers' 
Association  and  the  Rubber  Association 
of  America  in  relation  to  appearances 
before  the  finance  committee  has  not  been 
definitely  determined,  but  M.  L.  Hemin- 
way,  general  manager  of  the  M.  A.  M.  A. 
will  appear  with  the  N.  A.  C.  C.  com- 
mittee unless  his  association  is  granted 
a  separate  hearing. 

The  N.  A.  C.  C.  decided  that  inasmuch 
as  it  was  not  the  chief  proponent  of  the 
.,  it  would  not  make  an  appear- 
ance this  week  with  the  industries  which 
are  advocating  that  form  of  tax. 


Aiiti-Duiiiping  Action 
Unfair,  Say  French 

Compelled  to  Take  Thousands  of 

Cars  After  Armistice — Would 

Turn  Some  Back 

(Continued  from  page  1033) 
over  by  the  French  Government.  Most 
of  the  pneumatics  were  used  by  the 
French  army  or  sold  privately,  but  the 
solids  remain,  and  are  to  be  thrown  on 
the  market,  after  having  stood  in  the 
open  for  more  than  two  years. 

It  will  be  a  difficult  matter  to  dispose 
of  more  than  a  fraction  of  these  spare 
parts  in  European  countries,  for  the 
stocks  are  out  of  proportion  to  the  num- 
ber of  vehicles  in  service  here.  The  pur- 
chasers declare  that  it  is  their  intention 
to  sell  in  big  lots,  as  far  as  possible,  and 
to  dispose  of  this  material  in  America  if 
purchasers  can  be  found.  It  is  thought 
that  these  supplies  will  interest  American 
jobbers,  manufacturers,  and  big  truckers. 
A  thoroughly  commercial  sales  organi- 
zation is  being  gotten  together. 

French  opinion  fails  to  understand 
why  America  should  protest  against  the 
shipment  of  American  army  automobiles, 
trucks  and  parts  to  the  United  States. 
One  leader  of  the  French  industry  de- 
clared a  few  days  ago: 

"We  were  obliged  to  take  80,000 
American  automobiles  after  the  Armis- 
tice. After  the  thousands  we  had  pur- 
chased for  our  own  army  from  the  States, 
it  was  insisted  that  we  continue  to  take 
delivery  of  automobiles  months  after  the 
end  of  the  war.  The  price  of  these 
stocks  was  fixed  in  dollars  at  a  time 
when  the  dollar  was  only  worth  8  francs, 
and  we  are  now  having  to  pay  at  the  rate 
of  14  francs  to  the  dollar. 

"Despite  all  this  the  American  auto- 
mobile industry  protests  because  a  few 
thousands  of  her  own  vehicles  are  likely 
to  be  thrown  on  her  market.  America 
seems  to  look  on  the  return  of  these 
vehicles  as  unfair  competition,  forget- 
ing  that  in  the  first  place  she  forced  us 
to  absorb  immense  stocks  for  which  we 
had  no  need,  thus  flooding  our  market 
and  contributing  in  a  very  large  degree 
to  the  present  glut.  It  is  fortunate  for 
us  that  there»was  no  clause  in  the  agree- 
ment against  the  return  of  this  material 
to  America,  and  personally  I  only  hope 
that  the  whole  of  the  remaining  Ameri- 
can automobile  material  will  be  shipped 
back  to  its  country  of  origin." 


PUSH   STRAIGHT  SIDE  TIRES 

NEW  YORK,  May  9— The  executive 
committee  of  the  foreign  trade  division 
of  the  Rubber  Association  of  America 
has  adopted  a  tentative  program  cover- 
ing foreign  advertising  and  publicity. 
The  committee  is  giving  its  attention  to 
the  promotion  of  straight  side  tires 
abroad  and  protection  against  price  de- 
clines on  foreign  sales.  Reviving  Euro- 
pea?!  competition  has  made  necessary 
immediate  action  on  the  straight  side 
tire  problem. 
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Production  in  April 
Exceeds   1920  Total 

Ford    Output    of    90,125    Leads 

Former     Year    by    40,000— 

Most  Companies  Gain 

DETROIT,  May  11— Automobile  pro- 
duction in  the  Detroit  district  in  April 
numbered  140,955  vehicles,  compared 
with  119,213  in  April,  1920,  and  105,245 
in  March  of  this  year.  Ford  production 
alone  in  April  amounted  to  90,125  cars 
and  trucks,  as  compared  with  51,066  for 
the  same  month   last  year. 

Dodge  also  increased  production  last 
month  and  went  several  hundred  over 
the  record  for  April,  1920.  Buick  showed 
an  increase  of  several  hundred  over 
March,  although  its  April  output  was 
approximately  3000  behind  that  of  April, 
1920.  Chevrolet,  which  was  about  1000 
behind  April  of  last  year,  increased  its 
output  over  March  by  about  2000. 

Dort's  April  output  was  slightly  in 
excess  of  March,  but  about  300  under 
April,  1920.  Hudson  and  Essex  both 
ran  considerably  behind  the  figures  for 
a  year  ago.  Hupp,  on  the  other  hand, 
with  an  output  of  approximately  2000 
last  month,  showed  an  increase  of  about 
700  cars  over  the  same  month  last  year 
and  approximtely  600  more  than  in 
March. 

The  Lincoln  Motor  Co.  built  an  aver- 
age of  15  cars  a  day  last  month,  and  is 
operating  on  a  schedule  of  17  a  day  for 
May.  The  Olds  Motor  Works  reached 
a  production  of  about  2800  last  month, 
which  was  about  the  same  as  in  that 
month  last  year  and  an  increase  of  500 
over  March. 

Packard  built  625  "single  sixes"  last 
month,  as  against  670  in  March,  and  700 
"twin  sixes"  in  April,  1920.  Paige 
slumped  slightly  in  April  in  comparison 
with  April,  1920,  and  also  with  March 
of  this  year. 

Reo  made  a  big  spurt  last  month,  pro- 
ducing 2750  cars  and  speed  wagons,  as 
compared  with  2350  in  March  and  a  de- 
crease of  only  about  300  as  compared 
with  April  of  last  year.  Studebaker, 
with  an  output  in  its  Detroit  and  South 
Bend  plants  of  7825,  went  close  to  3000 
over  March. 

Body  Shortage  Slows   Reo 

April  production  schedules  which  were 
outlined  in  March  failed  to  materialize 
in  most  instances.  This  was  due  to 
various  causes.  Reo,  for  example,  was 
forced  to  curtail  production  because  of 
inability  to  obtain  bodies.  Officials  of 
the  company  said  to-day  that  if  an  ade- 
quate supply  of  bodies  could  have  been 
obtained  production  would  have  run  close 
to  capacity.  An  interesting  fact  in  con- 
nection with  the  Reo  business  is  that 
its  foreign  trade  has  fallen  to  approxi- 
mately half  its  normal  total.  This  com- 
pany will  make  practically  the  same 
number  of  vehicles  in  May  as  in  April, 
working  short  time  but  with  a  full  force. 

Old-mobile  shipments  in  the  first 
quarter  of  this  year  were  approximately 
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5000,  as  against  8500  for  the  same  period 
last  year.  Olds  is  working  full  time  with 
a  force  practically  normal,  building 
"fours"  at  Saginaw  and  some  light 
"eights"  at  Lansing. 

Olds  production  figures  for  the  last 
five  months,  which  are  more  or  less 
characteristic  of  most  companies,  show 
the  steady  upward  trend  of  business. 
In  December,  Olds  built  an  average  of 
33  cars  daily,  in  January  47,  in  Febru- 
ary 40,  in  March  82  and  in  April  100. 
The  rate  for  May  thus  far  has  been  104. 
The  schedule  for  June  is  119.  These 
figures  refer  to  the  Saginaw  plant.  The 
company   has   had   no   truck   production. 

Lincoln   Adds   Distributers 

The  Lincoln  company  has  increased 
the  number  of  distributers  from  15  to 
50  in  the  last  60  days,  and  President 
Leland  says  the  company  is  selling  all 
the  cars  it  can  make,  chiefly  in  New 
England  and   on  the   West   coast. 

The  Denby  Motor  Truck  Co.  built  70 
vehicles  in  April,  which  was  about  35 
per  cent  of  capacity.  General  Motors 
turned  out  650  at  its   Pontiac  plant. 

The  business  of  parts  manufacturers 
in  the  Detroit  district  showed  an  in- 
crease for  April  over  March.  Conti- 
nental Motors  is  opei-ating  about  55  per 
cent  of  capacity,  and  the  Timken-Detroit 
Axle  Co.  about  20  per  cent. 

The  Motor  Wheel  Corp.  reports  a  pay- 
roll larger  than  at  any  time  since  Jan.  1, 
having  taken  on  400  in  the  last  60  days. 
The  Wilson  Foundry  &  Machine  Co.  at 
Pontiac  expects  to  be  working  at  50 
per  cent  of  capacity  by  the  middle  of 
May  with  a  large  increase  in  number  of 
employees. 

The  O.  J.  Beaudette  Co.  of  Pontiac 
now  has  1085  men  working  in  its  body 
shop  and  is  working  night  crews  in  its 
metal  and  tool  departments.  The 
Michigan  Drop  Forge  Co.  also  has  re- 
turned to  a  normal  basis  in  the  number 
of  employees  and  is  above  normal  in 
production.  The  factory  is  working  20 
hours  a  day  with  two  shifts. 


SUPREME  SUES   ON   STOCK 

AKRON,  OHIO,  May  10— Suit  to  col- 
lect $200,000  alleged  to  be  due  on  unpaid 
subscriptions  for  stock  in  the  Supreme 
Cord  Tire  &  Rubber  Co.  of  Akron  has 
been  tiled  in  the  Summit  County  Com- 
mon Pleas  Court  by  Scott  Kenfield,  re- 
ceiver of  the  company.  B.  L.  Eaton  of 
Greenville,  Pa.,  is  sued  for  $100, 000  for 
9tock  which  he  is  said  to  have  subscribed 
for  in  April,  1920.  Eaton  was  the  com- 
pany's former  fiscal  agent.  The  other 
defendants  to  Kenfield's  action  are  all 
directors  in  the  defunct  company. 

F.    PHILIP   DORN    DIES 

CLEVELA.M),  May  9— The  death  is 
announced  of  F.  Philip  Dorn,  for  twenty 
ecretary  and  general  manager  of 
the  American  Ball  Hearing  Co.  His 
health  began  to  fail  several  years  ago 
and  he  retired  from  active  business  when 
his  company  was  merged  with  the  Stand- 
ard Parts  Co.  A  year  ago  he  suffered 
serious  injuries  in  an  automobile  ac- 
cident and  this  hastened  his  d-.ath. 
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Position  of  Willys 

Steadily  Improves 

Stockholders    Told     of    Reduced 

Bank  Loans — Sales  Policy 

Conservative 


TOLEDO.  May  11 — Reorganization  of 
the  internal  affairs  of  the  Willys-Over- 
land Co.  was  made  complete  at  the  meet- 
ing of  stockholders  held  here  to-day 
when  the  executive  committee  was  in- 
creased from  five  to  seven  members  and 
the  finance  committee  was  eliminated. 
President  John  N.  Willys  addressed  the 
stockholders  and  promised  them  that  he 
would  devote  his  entire  time  to  the  re- 
habilitation of  the  company  until  it  gets 
back  into  the  front  rank. 

"I  shall  work  harder  in  the  next  twelve 
months  than  I  ever  did  until  I  know  that 
Willys-Overland  is  in  its  rightful  posi- 
tion,"  Willys   declared. 

"This  institution  is  my  pet  and  I  have 
just  as  much  faith  in  it  as  I  ever  had. 
I  shall  not  shirk  my  responsibility  to  the 
stockholders." 

Willys  told  the  stockholders  that  there 
will  be  no  immediate  reduction  in  the 
prices  of  the  company's  cars  notwith- 
standing many  rumors  that  Overland 
would  join  the  companies  making  price 
cuts. 

"We  are  watching  the  situation  closely 
and  are  pursuing  a  conservative  sales 
policy,"    Willys    said. 

"There  is  a  market  for  the  cars  at 
the  right  value.  The  history  of  the 
automobile  industry  is  not  over  yet. 
Companies  that  will  survive  conditions 
will  be  those  that  have  the  best  man- 
agement and  which  have  eliminated 
loose  methods.  We  have  cut  expenses 
to  the  bone.  There  are  many  bright 
spots  in  the  future  and  we  have  reason 
to   be   hopeful. 

"We  have  $6,700,000  in  cash  on  hand. 
Agents  throughout  the  nation  report  in- 
creasing inquiries  for  our  cars.  Last 
week  showed  the  biggest  increase  in 
retail  sales  since  last  September.  We 
are  building  the  best  organization  we 
ever  had  at  the  Toledo  plant  and  we 
will  continue  on  a  conservative  sales 
policy. 

Report    to   Show    Profit 

"We  owe  $20,000,000  less  than  we  did 
a  year  ago.  We  have  cut  our  inven- 
tories down  to  $38,000,000.  Our  annual 
report,  which  has  been  delayed  for 
several  days,  will  show  a  profit  for  the 
year." 

The  stockholders  re-elected  substan- 
tially all  of  the  "I. I  directors;  they  are: 
J.  N.  Willys,  W.  P.  Chrysler,  C.  B.  Wil- 
son, James  E.  Kepperley,  J.  K.  Harbeck, 
E.  li.  Tinker,  Klisha  Walker,  Edward  F. 
Swift,  Rathbun  Fuller,  ('.  B.  Mertz, 
George    R,    Spencer   and    C.    E.    Killinger. 

Willys  praised  the  work  of  Charles 
B.  Wilson,  executive  vil  -  of  the 

local    plant,   who.   he   declared,   has  suc- 
ceeded  in  geting   the    plant    down   to  an 
umical,   efficient   basis. 
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Maxwell  Holding 

Company  Formed 

§40.000,000    West    Virginia    Cor- 
poration Also  Will  Take  Over 
Chalmers 


NEW  YORK,  May  11— The  Maxwell 
Motor  Corp.,  capitalized  at  $40,000,000, 
has  been  incorporated  under  the  laws 
of  West  Virginia  to  take  over  the  assets 
of  the  Maxwell  Motor  Co.,  Inc.,  and 
the  Chalmers  Motor  Co.  The  company 
is  authorized  to  manufacture  and  con- 
struct automobiles,  motors,  engines,  etc., 
and  to  do  all  things  incident  to  the 
business   of   building   motor  cars. 

Formation  of  the  new  corporation  is 
one  of  the  final  steps  in  the  reorganiza- 
tion and  consolidation  of  the  Maxwell 
and  the  Chalmers  interests.  It  had  been 
supposed  that  the  Chalmers  name  would 
be  retained  in  the  corporate  title  of  the 
new  company,  but  it  apparently  has  been 
lost,  although  manufacture  of  the  car 
will  be  continued.  The  physical  assets 
of  the  Maxwell  company  in  Detroit  will 
be  bid  in  to-morrow  at  a  receiver's  sale 
by  the  reorganization  committee  headed 
by  Walter  P.  Chrysler.  No  other  bids 
are  expected.  When  the  process  of  ac- 
quiring the  assets  of  the  two  companies 
is  completed  they  will  be  assigned  to  the 
West  Virginia  corporation. 

The  incorporators  of  the  new  com- 
pany are  clerks  in  the  law  offices  of 
Albert  Rathbone,  the  attorney  who  rep- 
resents the  reorganization  committee. 
Directors  and  other  officers  will  be 
elected  as  soon  as  the  reorganization  is 
complete  and  the  boai'd  will  include 
representatives  of  both  the  Maxwell  and 
Chalmers  companies. 

The  stock  of  the  Maxwell  Motor  Corp. 
is  divided  into  200.000  shares  which  have 
a  par  value  of  $100  each,  and  800,000 
which  have  a  total  value  of  $20,000,000. 
The  charter  was  the  first  large  one  issued 
in  West  Virginia  since  the  enactment  of 
the  non  par  stock  law.  The  company 
is  the  second  largest  ever  granted  a 
charter  by  the  Secretary  of  the  State 
of   West  Virginia. 
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Attorneys  for  the  reorganization  in- 
terests argued  that  the  reorganization 
plan  was  fair,  giving  all  classes  of 
shareholders  representation  in  the  new 
company  and  making  it  possible  to  pro- 
cure funds  with  which  to  liquidate  the 
more  than  $15,000,000  indebtedness  of 
the  concern  and  to  continue  in  business. 

The  petition  of  Holmes  Jones  of  Wil- 
mington, Del.,  asking  a  stay  in  the  sale 
pending  settlement  of  litigation  in  Dela- 
ware courts,  was  dismissed  by  Judge 
Tuttle  on  the  grounds  that  it  contained 
improper  statements. 

Attorneys  for  the  first  preferred  stock- 
holders obtained  permission  from  Judge 
Tuttle  to  file  a  new  petition  for  inter- 
vention at  the  time  of  the  court's  con- 
firmation of  next  Thursday's  sale. 

According  to  certain  holders  of  first 
preferred  stock,  under  the  reorganiza- 
tion plan  stockholders  surrender  $17,- 
(503,964  of  first  preferred,  according  to 
book  values,  and  get  in  exchange  $2,- 
.3(31,013  of  stock  in  the  new  company.  Of 
second  preferred,  it  was  alleged,  $2,172,- 
337  will  be  exchanged  for  $987,441  in 
new  stock.  The  common  stock  is  reported 
as  of  no  value,  but  the  holders  will  get 
in  return  therefor  $501,384  of  new  stock. 
Holders  of  Chalmers  preferred  will  re- 
ceive $1,029,600  in  new  stock  for  $4,519,- 
722  old  stock,  and  the  holders  of  common 
stock,  of  no  value,  will  get  $557,543  of 
new  stock. 

Judge  Tuttle  held  the  concern  must 
have  new  money  in  order  to  save  that 
already  invested.  He  said  bankruptcy 
would  ruin  the  company  and  declared  to 
stop  the  sale  would  likely  kill  the  whole 
undertaking.  Appointment  of  a  perma- 
nent receiver,  he  said,  would  be  a  detri- 
ment to  shareholders  in  that  it  would  in- 
terfere with  sales,  for  no  man  would  buy 
a    car   from    a   concern    in    receivership. 


May  12,  1921 


Court  Denies  Appeal 

to  Stop  Maxwell  Sale 

DETROIT,  May  11— United  States 
District  Judge  Arthur  J.  Tuttle  yester- 
day denied  a  petition  of  first  preferred 
stockholder!  of  the  .Maxwell  Motor  Co. 
in  which  the  petitioners  asked  to  inter- 
vene in  the  sale  of  the  company,  set  for 
to-morrow. 

The  petition-  •   intervene  on 

the  grounds  that  the  proposed  merger 
qf  the  .Maxwell  and  Chalmer  tfotoi 
companies  would  take  away  their  hold- 
ings and  give  them  only  a  small  share 
of  the  stock  of  the  new  company. 

The  court  ruled  that  such  a  step  would 
prevent  reorganization  of  the  company 
and  thereby  endanger  the  future  of  the 


G.  M.  Export  Names  Officers 

NEW  YORK,  May  12— At  a  deferred 
annual  meeting  of  the  stockholders  of 
the  General  Motors  Export  Co.,  directors 
were  elected  as  follows:  Curtis  C. 
Cooper,  Paul  Fitzpatrick,  J.  Amory 
Haskell,  Norval  A.  Hawkins,  Alfred  P. 
Sloan,  Jr.,  Peter  S.  Steenstrup  and  Al- 
fred H.   Swayne. 

At  the  subsequent  organization  meet- 
ing of  the  directors,  the  following  of- 
ficers were  elected:  Haskell,  president; 
Fitzpatrick,  vice-president;  Steenstrup, 
vice-president;  Swayne,  vice-president; 
Austin  S.  Murray,  treasurer;  Thomas  S. 
Merrill,  secretary,  and  George  H.  Bar- 
tholomew, assistant  secretary. 


Body    Receiver   Named 
DETROIT,      May      12— The      Security 

lias      in     named   receiver  for 

i  proof  Body  Co.,  with 

■■"    Corunna,    Mich.,    pending 

iroperty.     The   action   is    a 

friendly  ilt    by   the   Michigan 

Steel  &   Metal   Co.     The   body  company 

lias  liabilities  of  approximately  $6  iO.000 

ts   estimated  at    present  market 

value  to  be  worth  $200,000.     They  con- 

■tly    of    material.-,    which    actually 

cost  about  $700,000. 


Stockholders  Ratify 
Goodyear  Financing 

Almost     Unanimous     Sanction 

Given  Program — Seiberling 

May  Stay  as  President 

AKRON,  May  12— Stockholders  of  the 
Goodyear  Tire  &  Rubber  Co.  ratified 
yesterday  the  $85,000,000  refinancing  and 
reorganization  program.  More  than  90 
per  cent  of  the  common  stock  and  more 
than  82  per  cent  of  the  preferred  stock 
voted  in  favor  of  the  execution  of  a  first 
mortgage  on  the  company's  property  to 
secure  $30,000,000  in  20-year  8  per  cent 
first  mortgage  gold  bonds  and  $30,000,000 
in  10-year  first  mortgage  8  per  cent  gold 
debentures. 

Action  of  the  stockholders  completes 
the  necessary  steps  preliminary  to  defi- 
nite reorganization  of  the  company. 
Plans  of  reorganization  and  the  new  of- 
ficial personnel  will  be  announced  at 
noon  Saturday,  to  which  time  the  meet- 
ing was  adjourned.  President  F.  A.  Sei- 
berling was  given  an  ovation  by  stock- 
holders and  was  unanimously  elected 
chairman  of  the  meeting.  As  he  called 
the  session  to  order  the  stockholders 
rose  and  cheered  him. 

No  intimation  has  been  given  here  by 
the  interests  which  now  control  the  com- 
pany concerning  the  new  management. 
It  has  been  persistently  reported,  how- 
ever, that  G.  M.  Stadleman,  one  of  the 
vice-presidents,  would  succeed  Seiberling 
as  president.  On  the  other  hand,  the  re- 
ception given  Seiberling  by  the  stock- 
holders has  led  to  belief  in  some  quar- 
ters that  he  will  be  retained  as  presi- 
dent, although  with  greatly  curtailed 
powers.  The  resignations  are  expected 
of  C.  W.  Seiberling  as  vice-president 
and  of  P.  W.  Litchfield  as  vice-president 
and   factory  manager. 


Timkeii  Company  Gets 

Truck  Makers'  Views 

DETROIT,  May  12— More  than  two 
score  manufacturers  of  assembled  trucks 
in  which  products  of  the  Timken-Detroit 
Axle  Co.  are  used,  responded  to  an  in- 
vitation from  Fred  Glover,  general  man- 
ager of  the  Timken  company,  to  attend 
a  meeting  here  yesterday  for  a  discus- 
sion of  the  unit  parts  servicing  problem. 
The  conference  was  called  by  Glover  to 
obtain  the  views  of  the  truck  makers  on 
this  subject.  He  informed  them  his  com- 
pany, while  desirous  of  giving  the  best 
service  possible  to  the  public,  was  anxi- 
ous to  adopt  whatever  plan  was  most 
satisfactory  to  the  manufacturers  them- 
selves. 

Several  of  the  manufacturers  ex- 
pressed their  opinions  on  the  subject,  but 
no  decision  was  reached.  One  proposal 
was  that  a  dealer  "pool"  of  all  parts  be 
established  in  the  hope  of  insuring  ser- 
vice, rather  than  direct  distributing  de- 
pots maintained  by  parts  manufactur- 
ers. 


May  IS,  1921 

Kansas  City  to  Show 
Evil  of  Credit  Ban 

Automotive  Organizations  of  En- 
tire Federal  District  Back 
Liberality  Appeal 

KANSAS  CITY,  May  9— The  visit  of 
Governor  Harding  of  the  Federal  Re- 
serve Board  to  Kansas  City  May  21,  ar- 
ranged through  the  National  Auto- 
mobile Dealers'  Association,  will  be  the 
occasion  for  a  conference  with  represen- 
tatives of  the  automotive  industry  of  the 
Tenth  Federal  Reserve  District. 

The  most  elaborate  feature  of  the 
Harding  visit  will  be  a  dinner  Saturday 
evening,  May  21,  at  the  Hotel  Muehle- 
bach;  but  this  will  be  chiefly  the  oppor- 
tunity for  the  delivery  of  an  address 
by  Governor  Harding  to  the  industry. 
There  are  to  be  conferences  during  the 
day  in  which  automotive  distributors 
from  many  states  will  participate  with 
Federal  Reserve  officials  and  Governor 
Harding. 

Arrangements  for  the  governor's  com- 
ing are  being  made  by  E.  E.  Peake, 
secretary  of  the  Kansas  City  Motor  Car 
Dealers'  Association.  He  will  be  met  at 
the  train  Saturday  morning  by  the  di- 
rectors of  the  association,  who  will  take 
breakfast  with  him  at  the  Hotel  Muehle- 
bach.  The  governor  will  then  be  taken 
for  an  outing  in  a  ride  over  the  boule- 
vards. 

For  the  business  conference  and  the 
dinner,  the  Kansas  City  Association  has 
tried  to  provide  representation  from 
every  organized  group  of  automotive  dis- 
tributors in  the  Tenth  Federal  Reserve 
District.  The  conference  Saturday  after- 
noon will  be  the  opportunity  for  pre- 
senting to  Governor  Harding  and  J.  Z. 
Miller,  governor  of  the  Kansas  City  Re- 
serve Bank,  the  subject  of  rediscounts  of 
automobile  paper. 

Many  to   Present  Subject 

To  present  this  subject,  besides  the 
men  from  the  Kansas  City  Association, 
will  be  one  man  from  each  of  the  auto- 
motive organizations  of  the  district. 
These  representatives  will  be  selected 
from  the  committees  of  three  from  each 
organization,  invited  to  Kansas  City  to 
meet  Governor  Harding  at  the  evening 
event.  Through  this  arrangement,  the 
situation  throughout  all  the  states,  and 
parts  of  states  of  the  entire  district  will 
be  laid  before  the  federal  bank  officials, 
and  the  size  of  the  industry  in  the  West 
will  lie  demonstrated,  as  well  as  the 
phases  in  which  the  previous  attitude 
toward  automobile  paper  has  affected 
various  interests. 

At  the  dinner,  besides  the  members  of 
the  local  association,  there  will  be 
present  members  of  the  Kansas  City 
tor  Club,  bankers  whose  institutions 
constitute  the  Kansas  City  Cleai 
House  Association,  committees  i 
each  of  the  30  civic  bodies  represented 
in  the  Club  Pri  Round  Table,  and 

the  committees  of  three  men  each  from 
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the  automotive  organizations  of  Kansas, 
Nebraska,  Colorado,  Missouri,  Arkansas, 
Oklahoma  and  Texas.  In  the  last-named 
group  will  be  committees  from  some  sec- 
tions that  have  not  established  organiza- 
tions, the  men  invited  being  from  the 
industry,  however. 

Acceptances  have  been  received  to 
most  of  the  invitations  transmitted  to 
dealers  in  the  territory.  It  is  expected 
that  attendance  at  the  dinner  will  reach 
600. 

Governor  Harding  will  spend  at  least 
one  day,  perhaps  more,  in  Kansas  and 
Oklahoma,  prior  to  the  Kansas  City 
meetings.  He  will  have  opportunity  to 
secure  information  from  the  districts 
visited,  and  will  therefore  reach  Kansas 
City  with  a  fresh  knowledge  of  condi- 
tions. He  is  to  address  a  bankers'  meet- 
ing at  Topeka  Friday  on  the  subject  of 
motor  car  paper. 

Governor  Hyde  of  Missouri  will  be 
present  at  the  dinner  to  deliver  an  ad- 
dress  of  welcome. 
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Hart-Parr  Cuts  $200 

on  Model  "20"  Tractor 

CHARLES  CITY,  IOWA,  May  9— The 
Hart-Parr  Co.  has  reduced  the  price  of 
its  "twenty"  tractor  from  $1,195  to  $995, 
factory  cash  list.  This  places  the 
"twenty"  in  actual  competition  with 
all  makes  of  tractors  in  the  10-20  class. 
The  factory  is  gradually  increasing  pro- 
duction of  this  model  and  shipments  are 
moving  forward  steadily. 

In  addition  to  this  price  cut,  the  Hart- 
Parr  Co.  has  improved  and  extended  the 
scope  of  its  sales  financing  plan,  thereby 
helping  the  dealers  still  further  to  solve 
their  financial  problem. 

A  meeting  of  divisional  sales  represen- 
tatives from  all  parts  of  the  United 
States  and  Canada  was  held  at  the  fac- 
tory last  week.  It  was  the  general  opin- 
ion that  the  worst  of  the  business  de- 
pression is  over  and  that  bright  sales 
spots  are  appearing  where  dealers  doing 
systematic  work  actually  are  selling 
tractors.  It  is  expected  the  next  sixty 
days  will  see  a  rapid  improvement  in 
the  tractor  market. 

The  Hart-Parr  factory  has  not  been 
closed  entirely  but  has  been  running  on 
a  limited  production  schedule  because  it 
was  determined  not  to  pile  up  an  inven- 
tory but  rather  to  manufacture  only  as 
fast  a?  the  field  absorbs  its  product.  The 
steel  foundry  was  reopened  last  week. 


FORT    WAYNE    CONDITIONS    GOOD 

FORT  WAYNE,  IND.,  May  9— Busi- 
ness among  the  local  automotive  con- 
cerns is  very  much  on  the  up-grade. 
I)udl(i  Mfg.  Co.,  makers  of  magnet  wire 
used  by  Ford,  has  been  re-employing 
men  right  along;  General  Electric  Co. 
• .-.'  up.  and  the  manufacturers  at 
lock  devices  for  cars  are  also  showing 
a  distinct  spurt  in  business.  Among 
the  retailers  business  is  brisk.  Several 
dealers  state  that  business  SO  far  this 
as  good  or  even  better  than  it 
was  up  to  the  same  time  of  last  year. 
Business  generally  throughout  this  sec- 
tion  has   been   pretty   fair   all   spring. 


I  T  would  seem  as  though  the  steel  market, 
■  for  the  time  being  at  least,  is  once  more 
obstructed  by  anticipation  of  further  price 
reductions.  The  general  expectation  is  that 
the  leading  interest  will  not  delay  unduly 
long  readjustment  of  its  selling  prices,  once 
the  20  per  cent  cut  in  labor  costs,  which 
will  go  into  effect  shortly,  has  become  op- 
erative. Moreover,  buyers  look  for  addi- 
tional wage  cuts  by  the  "independents"  and 
the  latter  may  shave  their  prices  even  be- 
fore the  United  States  Steel  Corporation 
does,  provided  actual  orders  can  be  booked 
as  the  result  of  such  cuts.  The  blind  alley 
which  the  market  presents  at  this  writing 
discloses  in  nearly  every  department  re- 
markable pliancy  of  prices,  a  condition  that 
is  the  natural  forerunner  of  the  lowering  of 
quotations.  Those  who  disseminated  early 
in  May  news  of  heavy  buying  of  sheets  by 
one  of  the  large  builders  of  low-priced  pas- 
senger cars  have  admitted  freely  that  the 
actual  tonnage  placed  was  very  light,  and 
that  what  really  did  happen  was  that  a 
number  of  sheet  producers  were  asked  to 
furnish  their  lowest  quotations  on  a  modest 
amount  of  deferred  deliveries.  This  tonnage 
was  pyramided  by  multiplying  the  quantity 
under  discussion  by  the  number  of  pro- 
ducers who  were  asked  to  quote.  In  fact, 
very  little  of  the  tonnage  actually  ordered 
by  this  interest  represents  new  business, 
nearly  all  of  It  being  on  account  of  old  con- 
tracts prices  governing  which  have  been 
amicably  and  equitably  adjusted.  A  good 
deal  of  this  sheet  tonnage  consists  of  mate- 
rial for  frames  that  Is  sold  on  a  plate  basis. 
What  orders  were  placed  for  the  latter 
stock,  which  runs  No.  12  gage  and  heavier, 
are  presumed  to  have  been  taken  at  very 
close  to  2c.  Pittsburgh  base.  The  bulk  of 
this  body  stock,  as  well  as  of  the  light 
sheets  which  were  ordered  forward  from 
northern  Ohio  mills,  Is  for  Immediate  re- 
quirements, and  no  fresh  commitments  for 
deliveries  beyond  the  next  four  weeks  are 
reported.  Body  builders,  credited  with  hav- 
ing inquiries  from  the  Cadillac  Motor  Co., 
are  canvassing  the  market  for  quotations  on 
suitable  gages  of  sheets.  Report  has  It  that 
this  company  has  placed  a  fair-sized  order 
for  cold-finished  steel  bars.  Nowhere,  how- 
ever, is  there  any  Indication  of  buying  for 
deliveries  beyond  June  30,  and  this  stresses 
the  belief  of  buyers  that  prices  for  third 
quarter  deliveries  will  shortly  move  In  their 
favor. 

Pig  Iron. — Cleveland  pig  iron  interests  re- 
port that  the  Ford  Motor  Co.  Is  again 
placing  orders  with  automotive  foundries  for 
castings  conditional  upon  purchases  of  pis 
iron  from  the  Ford  furnace.  The  market 
for  foundry  and  malleable  remains  alow  with 
quotations  generally  on  a  basis  of  $24@$24.50, 
valley. 

Steel.— Producers  of  cold -rolled  strip  steel 
are  Increasing  their  operations  as  the  result 
of  better  Inquiries  from  those  who  make 
a.utomotlvi  parti  Nomlnallj  the  cold-rolled 
-strip  steel  market  Is  on  a  5.50c.  basis,  while 
the  hot-rolled  is  quoted  it  "  :  >■  All  of  this 
buying,    however,    is    for    prompt    shipment. 

Tin.    The  tin  market  presents  the  strange 

pectacli    ol    ha  i  Ing    been   lifti  d    20   per  cent 

over  its   lfiL'l   bottom   without    the  leasl   sign 

ry   In   consuming  dem  ini I 

tit  Ion    iii' perfoi I    thl      fi s  Ided 

bj    eon  timers. 

Lead. — Tt   n  i    tho 

lead  prices  In  the 
"outsiii  ii  \  .irk, 

will    bi  how- 

Improved 
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Fisher  Body  Ohio  Co.  stockholders  will  re- 
ceive one-fifth  of  a  share  of  Fisher  Body 
Corp.  stock  and  $3  in  cash  under  the  ex- 
change plan  now  declared  operative.  The 
Fisher  Body  Corp.  guarantees  the  payment 
of  the  current  quarterly  dividend  upon  the 
pri  ferred  .stock  of  the  Ohio  Company  down 
to  and  including  the  dividend  payable  on 
July  1.  1922.  The  company  also  agrees  to  pay 
on  or  before  that  date  the  accrued  dividends 
for  the  year  1920.  The  dividend  accruing 
April  1.  1921.  is  expected  to  be  paid  by  the 
Ohio  company. 

H.  H.  Franklin  Mfg.  Co.,  in  a  balance  sheet 
as  of  Dec.  31,  shows  total  assets  of  $13,174,- 
902.  in  which  is  included  property,  $7,738,595; 
cash,  $1,748,295,  and  inventory,  $7,614,696. 
Liberty  bonds  total  $684,630  and  accounts  and 
notes  receivable  $591,203.  Liabilities  show  an 
increase  in  the  preferred  stock  from  $2,000,000 
in  1919  to  $3,324,S00,  and  in  common  from 
$1,858,700  'to  $6,887,478.  Accounts  and  notes 
payable  total  $7,233,180.  Reserve  for  depre- 
ciation totals  $1,049,014. 

Parish  &  Bingham  Corp.  in  a  balance 
sheet  as  of  Dec.  31  shows  total  assets  of 
$5,696,770,  an  increase  of  $210,184  over  Aug. 
7,  1919.  This  includes  cash  of  $281,419;  in- 
ventories. $1,957,704,  and  accounts  receiv- 
able of  $375, S44.  The  company's  surplus  of 
$2,332,363  is  approximately  $SOO,000  less  than 
the  surplus  on  the  1919  date.  Real  estate 
and  buildings  and  machinery  and  equip- 
ment, however,  has  grown  $1,200,000  since 
1919. 

Premier  Motor  Corp.  in  a  balance  sheet 
as  of  Dec.  31  shows  assets  and  liabilities 
of  $3,225. 6S2.  The  assets  include  an  inven- 
tory of  $1,218,622;  cash,  $15,615;  accounts  re- 
ceivable, $72,550;  reserve  on  drafts,  $207,- 
884;  patents,  good-will,  etc..  $443,719.  The 
liabilities  include  deferred  liabilities  of  $881,- 
227;  accounts  payable,  $94,056;  acceptances 
payable,  $78,573;  notes  payable,  $403,794,  and 
dealers  deposits  of  $20,166. 

Pierce-Arrow  Motor  Car  Co.  for  the  first 
quarter  of  1921  reports  net  operating  loss 
after  depreciation,  charges  and  taxes  of 
$489,502.  In  the  first  quarter  of  1920  earn- 
ings amounted  to  $717,265,  which,  after  pay- 
ment of  preferred  dividends,  amounted  to 
$2.07  a  share  earned  on  common  stock.  The 
deficit  this  year  is  ascribed  to  poor  truck 
business. 

Michigan  Drop  Forge  Co.  shows  total  as- 
sets of  $598,808.83  for  1920,  with  surplus  of 
$86,136.32.  Cash  in  hand  and  in  bank  was 
$39,925.07;  accounts  receivable,  $53,175.10; 
notes  receivable,  $25,361.09.  Inventories  are 
given  as  $244,024.05;  reserves,  $87,085.09. 
Current    liabilities   were   $72,989.11. 

Tlmken-Detroit  Axle  Co.  has  declared  the 
regular  quarterly  dividend  of  l",  per  cent. 
on  preferred  stock  June  1.  in  stock  of  rec- 
ord May  15.  The  company,  however,  has 
passed  the  dividend  on  common,  The  last 
bi-monthly  dividend  of  2  per  cent  on  com- 
mon  was   paid   January    15. 

Nnsh    Motors   Co.    paid    a    dividend    of   $1.75 

a  share  on  the  preferred  stock  on  May  2. 
On  the  recommendation  of  President  C,  \v. 
directors  authorized  some 
Important  extensions  to  the  company's  pres- 
ent  plants. 

Kelly-Springfield  Tire  Co.  has  issued  $10,- 
000,000    in    notes    as    part    of    its    plans    for 

financing,   through   a   syndicate   posed   of 

H.    P.    Goldsehmidt    &    Co.,     Lehman     I 
Halsev,  stuart  &  Co.  and  Goldman,  Sachs  & 
Co. 
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Willard    Storage     Battery    Co.    of    Canada, 

Ltd.,    has    been    incorporated    with   a    capital 

10,000   and  head   office   in   Toronto,    Ont. 

Titan  Automatic  Tool  Co.,  Inc.,  Brooklyn, 
has  filed  schedules  in  bankruptcy  with  lia- 
bilities  of    $66,06S    and   assets    of    $61,139. 
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Willys  to  Float  Bonds 

to  Meet  Bank  Loans 

TOLEDO,  May  10  —  Announcement 
was  made  here  this  week  that  the  Willys- 
Overland  Co.  expects  to  take  care  of  its 
bank  loans,  due  Nov.  1  under  the  exten- 
sion agreement,  by  means  of  a  large  bond 
issue  to  be  offered  to  the  public.  If  such 
a  plan  is  carried  into  effect  it  probably 
will  mean  abandonment  of  the  proposal 
made  some  time  ago  by  the  bankers  in- 
terested for  a  consolidation  in  a  new 
corporation  of  the  Willys-Overland  Co., 
the  Willys  Corp.  and  the  other  interests 
controlled  by  John  N.  Willys.  Increased 
business  recently  has  permitted  substan- 
tial reductions  in  bank  loans  but  they 
still   run   into  many  millions  of  dollars. 

As  a  new  means  of  increasing  sales  of 
Overland  cars,  each  of  the  7000  em- 
ployees in  the  plant  here  has  been  made 
a  salesman  under  a  new  plan  by  which 
he  is  paid  $10  for  each  prospect  reported 
which  results  in  a  sale  before  June  1. 


Lockwood  to  Continue 

Accessory  Production 

KANSAS  CITY,  April  30— The  pur- 
chasers at  bankruptcy  sale  of  the  Lock- 
wood  Mfg.  Co.  have  announced  plans  for 
operating  the  Lockwood  automobile  ac- 
cessory factory  as  a  unit  in  the  business 
of  the  Baker-Lockwood  Mfg.  Co.,  Inc., 
Kansas  City.  The  purchasers  were  W. 
C.  Sommerville,  president,  and  Walter 
L.  Wilson,  vice-president  and  treasurer, 
of  the  Baker-Lockwood  Company. 
There  is  to  be  no  change  of  name  or 
official  roster.  The  autmobile  acces- 
sory factory  will  be  operated  as  the 
Lockwood  factory,  with  Wilson  as  gen- 
eral manager.  Sommerville  will  man- 
age the  Baker  factory.  R.  M.  Secor, 
secretary  of  the  Baker-Lockwood  com- 
pany, is  made  sales  manager  of  the 
Lockwood  factory  business,  Secor  having 
had  charge  of  the  automobile  accessory 
sales,  with  headquarters  in  New  York 
until  about  a  year  ago,  when  the  Lock- 
wood  interests  withdrew  from  the  Baker- 
Lockwood  company,  taking  the  autmo- 
bile accessory  business  with  them. 


INTERLOCKING     TO     PAY     CLAIMS 

AKRON,  May  11— Officers  of  the  In- 
terlocking Cord  Tire  Co.  have  petitioned 
the  court  to  absolve  the  receivership 
and  dismiss  Elihu  Harpham  as  receiver. 
Ii  i:  stated  that  an  agreement  has  been 
reached  with  the  creditors  under  which 
the  company  will  pay  15  per  cent  on 
claims  ;o  daj  after  the  discharge  «(  the 
receiver.  L5  per  cent  in  three  months 
thereafter,  20  per  cent  six  months  there- 
after, and  the  remainder  within  a  year 
with  promissory  notes  bearing  8  per  cent 
interest.  The  statement  is  made  that 
stockholders  have  raised  sufficient  money 
to  cover  the  first  payments  to  creditors. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


NEW  YORK,  May  12— Secretary 
Mellon  summed  up  present  conditions  by 
saying  that  the  financial  situation  was 
improving  and  that  the  industrial  situa- 
tion was  practically  unchanged.  The  ac- 
tion of  several  of  the  Reserve  Banks  in 
the  past  week  seemed  to  confirm  his 
judgment  of  the  financial  situation.  Fol- 
lowing the  reduction  of  its  discount  rate 
by  the  Boston  Federal  Reserve  Bank 
several  weeks  ago,  the  New  York  Bank 
last  week  announced  a  reduction  of  its 
discount  rate  on  commercial  paper  from 
7  per  cent  to  6 Ms  per  cent.  The  7  per 
cent  rate  had  been  in  effect  since  June 
1,  1920.  Since  that  time  the  Atlanta 
Bank  has  reduced  its  rate  from  7  per 
cent  to  6  per  cent,  and  the  Chicago  and 
Minneapolis  Banks  from  7  to  6V2  per 
cent  each.  The  Dallas  Bank  is  now 
the  only  bank  in  the  system  which  main- 
tains a  7  per  cent  rate  on  commercial 
discounts. 

The  New  York  call  money  market 
eased  last  week  after  opening  on  Mon- 
day with  a  renewal  rate  of  7  per  cent. 
The  renewal  rate  for  the  remainder  of 
the  week  was  6%  per  cent.  There  was 
a  freer  supply  and  an  easier  undertone 
after  the  New  York  Bank  had  announced 
the  cut  in  its  discount  rate.  The  range 
for  the  week  was  6%  per  cent  to  7  per 
cent,  as  against  6  per  cent  to  7  per  cent 
the  week  before.  Time  money  also 
showed  a  slight  easing.  Sixty  to  ninety 
days'  and  four  months'  paper  was 
quoted  at  6%  per  cent  to  6%  per  cent, 
and  five  and  six  months'  paper  at  6  per 
cent  to  6%  per  cent,  as  against  6%  to 
7  per  cent  for  all  maturities  up  to  six 
months  in  the  previous  week.  The 
amount  of  business  done  was  moderate, 
but  trading  was  dull  with  a  disposition 
to  wait  on  further  reductions  in  rates. 

The  stock  market  last  week  showed  a 
decided  upward  trend,  with  a  reaction, 
however,  over  the  week-end.  Many  in- 
dustrial stocks  made  new  highs  for  the 
year,  as  did  also  a  few  railroads.  The 
bond  market  was  also  buoyant,  with 
many  foreign  government  and  municipal 
bonds  and  our  own  Victory  4%s  making 
new  high  records  for  the  year.  The 
same  tendency  was  noticeable  in  the 
foreign  exchange  markets,  where  as 
many  as  V2  dozen  European  currencies 
made  new  high  records  for  the  year. 
The  pound  sterling  at  $3.98%  was  at 
the  highest  since  last  June,  and  the 
French  franc  at  8.36%  was  at  its  high- 
est since  last  July.  Exchange  on  Nor- 
way and  several  of  the  South  American 
countries,  on  the  other  hand,  made  new 
lows  for  the  year. 

HOOD  STARTS  THREE  SHIFTS 

WATERTOWN,  MASS.,  May  9— Evi- 
dence of  marked  improvement  in  the  tire 
trade  situation  is  shown  by  the  increased 
activity  of  the  Hood  Rubber  Co.,  manu- 
facturers of  Hood  tires  and  tubes,  which 
to-day   began  working  three  full   shifts. 
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MEN   OF  THE   INDUSTRY 


Guy  H.  Peasley  has  been  named  sales 
manager  of  the  Olds  Motor  Works,  succeed- 
ing Charles  A.  Tucker,  who  resigned  to  de- 
vote his  entire  attention  to  the  business  of 
the  Nebraska  Oldsmobile  Co.,  Omaha,  of 
which  company  he  is  president  and  gen- 
eral manager.  Peasley  has  been  with  Olds 
since  1911,  when  he  started  as  a  stenogra- 
pher and  bill  clerk  in  the  sales  department. 
He  worked  his  way  up  by  successive  steps, 
having  been  distribution  manager  for  four 
and  a  half  years,  and  during  the  past  year 
assistant   sales   manager. 

Homer  K.  York  has  been  appointed  as- 
sistant secretary  and  treasurer  of  the  In- 
diana Truck  Corp.,  Marion.  Ind.  Previously 
he  had  been  supervisor  of  production  and 
service  for  four  years.  Cecil  B.  Warner  has 
been  appointed  western  manager  for  the 
company,  with  headquarters  at  San  Fran- 
cisco. He  was  formerly  connected  with  th'e 
Nelson   and  Gramm-Bernstein. 

Homer  J.  Forsythe,  manager  of  the  con- 
struction division  of  the  engineering  de- 
partment of  the  DuPont  Co..  has  been  trans- 
ferred to  the  position  of  assistant  general 
manager  of  the  Hyatt  Roller  Bearing  Co.  of 
Newark,  N.  J.,  a  subsidiary  of  the  General 
Motors  Corp.  Forsythe  had  been  with  the 
•engineering  department  of  the  DuPont  com- 
pany since  August,  1906. 

Ralph  D.  Webster  has  rejoined  the  selling 
forces  of  the  Wire  Wheel  Corp.  of  America, 
and  for  the  time  being  will  make  his  head- 
quarters in  Detroit.  Webster,  a  real  vel  - 
eran  in  the  automotive  industry,  and  a  grad- 
uate of  the  older  bicycle  trade,  was  for- 
merly sales  manager  of  the  controlling  wire 
wheel  organization. 

John  Jay  Ide,  who  has  been  a  frequent 
contributor  to  Automotive  Industries  on 
craft  subjects,  has  been  appointed  tech] 
assistant  in  Europe  of  the  National  Ad- 
visory Committee  for  Aeronautics.  His 
headquarters  will  be  at  the  Paris  office  of 
Hi,-  eomn  B     sailed  May  3. 

Edmond  Rumpler,  director  general  of 
Rumpler  Auto  &  Airplane  Works  of  Bavaria, 
accompanied  by  his  purchasing  director. 
Herman  Aimer,  is  spending  some  tin 
DetroH  vlsll  ng  factories  and  conferring  with 
business  men  with  a  view  to  the  purchase 
hinery  for  his  plant. 
Don  Warren  has  been  appointed  vice- 
president  and  general  sales  manager  of  the 
Wolke  Lead  Batteries  Co.,  Louisville. 
Elmer  BrandefJ  has  been  appointed  adver- 
tiser mi  W.  G.  Sauer  has  been 
appon  r  in  charge  of  sales  and 
sales    promotion    work. 

P.     J.     Eubanks,     who     for     tin-     pa 
years    litis    been    serving    as    eh  iff    engineer 
and    manager  <>f  the    Vero    Products  Co.  of 
Cleveland,  has  resigned   to  devote  ins  entire 
to  the  duties  of  eh  >>t  the 

consulting  engineering  firm  of   Rush   &    Eu- 
banks,   that   city. 

E.   J.    Mueller,   domestic   sales   manager   of 

the   Harley-Dai  Idson    Motor   Co  .    is    li 

that  organisation      l(.    has  no  definite  plans 

for   the   future,    but    Intlmati  .    thai    he    will 

ontlnue   in  the  motorcycle  business,  possibly 

w.     b.     Blood,    vlce-presldenl 
Blood  &  Trump,  has  been  made  director   of 
sales    and    advertising    of    the    Ray    Ba 
Co.,    Ypsilantl,    Mich.     Blood    will    retain    his 
with   the   former   concern    iii   .in   ad- 
visory capacity. 


C.  L.  Alexander  has  been  appointed  man- 
ager of  sales  promotion  for  the  Elgin  Motor 
Car  Corp.  He  has  been  assistant  sales  man- 
ager since  October,  1920,  and  formerly  was 
connected  with  Lozier,  Dodge  and  Maxwell- 
Chalmers. 

H.  G.  Shirley,  who  has  become  well  known 
to  the  automotive  industry  as  a  highway 
speaker,  representing  the  Federal  Highway 
Council,  has  been  named  as  highway  engi- 
neer  for   Baltimore   County,    -Maryland. 

O.  N.  McCool,  who  was  formerly  sales 
manager  of  the  Commonwealth  Motors  Co. 
at  Chicago,  has  joined  forces  with  the  Sen- 
eca  Motor  Car  Co.  at  Fostoria,  Ohio,  as 
its   w. -stern    representative. 

O.  M.  Peters,  formerly  heavy  line  works 
manager  of  the  Emerson-Brantingham  Co., 
Rockford,  III.,  has  been  appointed  general 
works  manager  of  the  American  Machinery 
Co.,    Kennett   Square,    Pa. 

S.  S.  Jenkins  has  been  appointed  general 
sales  manager  of  the  Bijur  Motor  Appliance 
Co.,  Hoboken,  N.  J.  He  was  formerly  De- 
troit district  sales  manager  for  the  com- 
pany. 
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Gregory  Tire  &  Rubber  Co.,  Ltd.,  Van- 
couver, B.  C.,  has  started  operations  and 
will  have  a  capacity  of  500  tires  and  1000 
tubes  a  day  when  in  full  production.  The 
company  is  incorporated  for  $1,500,000. 
Morton   Gregory   is   president. 

Cleveland  Tractor  Co.  will  operate  tem- 
porarily on  part  time.  The  factory  has  been 
in  full  operation  all  winter.  Business  of  the 
company  is  good  and  it  is  expected  that 
dealers  will  liquidate  their  stocks  in  the  near 
future. 

Taft-Peirce  Mfg.  Co.,  manufacturer  of 
machinery  and  tools  and  employer  of  700, 
is  shutting  down  May  I)  for  a  week  and 
will  open  again  May  IB  on  full  time.  It  has 
been   operating   on   a   four-day    basis. 

Independent  Tire  Co.,  Chicago,  has 
changed  its  name  to  tin-  Better  Tire  Co. 
No  change  has  been  made  in  the  personnel 
or  management,  and  the  policy  of  the  com- 
pany   will   remain   as   heretofore. 

Alvord  Reamer  &  Tool  Co.  has  opened  a 
direct  factory  branch  in  Chicago  under  the 
management  of  C.  B.  Cole,  formerly  man- 
ager of  the  Union  Twist  Drill  Co.  at  Chi- 
cago. 

No-Leak-O  Piston  Ring  Co.,  Baltimore, 
reports  a  sales  increase  for  the  first  quar- 
ter of  1921  of  75  per  cent  over  business  in 
the   1920   quarter. 

International  Motor  Co.  has  removed  its 
New  York  offices  to  the  new  22-story  office 
building  of  the  Cunard  Line  at  25  Broad- 
way,   which   was  opened   this   week. 


Toledo  Automotive  Products  Co.  has  taken 
an  exclusive  license  for  the  manufacture  and 
ale  oi"  the  Dorr  Miller  differential.  Among 
the  officials  and  stockholders  are  G.  Huette 
and  R.  W.  Randall,  formerly  of  the  Falls 
Motor  Works;  A.  R.  Class,  president  of  1 1>< ■ 
Toledo  Steel  Products  Co.;  C.  E.  Thomp- 
son and  J.  A.  Krider,  of  the  Cleveland  Steel 
ucts  Co.;  G.  S.  Salzman,  of  the  H.  J. 
Walker  Co.;  11.  M.  Bean,  of  the  I  Huston 
Gear  Corp.;  D.  A.  Shaw,  president  of  tin 
Grant  Motor  Car  Corp.,  and  R.  J.  Goldie,  of 
tin-   Columbia   Axle  Co. 

Milwaukee  Circulating  Pump  Co.,  manu- 
facturing circulating  oil,  water  and  other 
fluid  pumps,  and  a  subsidiary  of  the  Mil- 
waukee Shaper  Co.,  has  been  acquired  by 
a  new  corporation,  the  Cramer  Mfg.  Co.  of 
Milwaukee,  capitalized  at  (50,000.  Tin-  pres- 
ent plant  will  be  continued  until  such  time 
as  business  warrants  the  erection  of  a  in w 
works.  Officers  of  the  Cramer  company 
are:  President,  William  I-  F.  Graf;  vlce- 
pri  [dent  and  general  manager,  Robert 
Cramer;  secretary  and  treasurer,  William 
E.    Graf. 

Bridgeport  Coach  Lace  Co.  has  estab- 
lished a  factory  branch  at  1449  So.  Michi- 
Vvenue,  Chicago,  when-  a  complete  line 
products  will  i"  carried,  T.  N  vVake- 
man  will  be  manager  of  the  new  bra 
Tin-  company  was  formerly  represented  in 
Chicago    territory    by    Blumenthal    I 

Milwaukee  Snow  Conveyor  Co.,  a  new 
$25,000  corporation,  has  started  production 
of  a  ti'  i  ';  c  "i  rotary  snow  plow  designed 
by  A.  F.  Krueger,  Milwaukee.  It  will  be 
built  for  mounting  with  tractor  ami  motor 
truck  chassis,  street  and  Bteam  railway 
etc. 

Mutual  Truck   Mfg.   Co..  Sullivan,   Ind.,  has 

abandoned     Its    intention    of    removing    Its 

i    to   Peru,   ind.     v    w.   Petri.-.   Inventor 

of  mechanical  featur t  the  truck,  has  sold 

his    interests    for    $50,000.     It    Is    thought    he 
may  >    al    Peru  Independent  of 

tin-     M  1 1 1  '  I 


To  Merge  Three  Plants 

of  Kelly-Springfield 

NEW  YORK,  May  9— J.  V.  Mowe,  gen- 
eral sales  manager  of  the  Kelly-Spring- 
field Tire  Co.,  who  has  returned  from  the 
formal  opening  of  the  company's  new 
$11,000,000  plant  at  Cumberland,  Md., 
announces  that  the  twelve  acres  of  manu- 
facturing space  now  available  in  the  new 
factory  will  make  it  possible  to  combine 
the  Buffalo,  Worcester  and  Akron  fac- 
tories in  one  plant,  thereby  producing 
cord  and  fabric  casings,  tubes  and  solid 
truck  tires  on  a  scale  which  the  com- 
pany never  before  has  been  able  to  ap- 
proach. The  immense  new  plant  is  said 
in  some  respects  to  be  the  finest  in  the 
world.  Cumberland  was  selected  because 
of  its  strategic  location  for  the  distribu- 
tion of  tires,  the  shipment  of  crude  rub- 
bey  from  nearby  ports,  the  proximity  of 
the  West  Virginia  coal  fields  and  the 
favorable  labor  situation. 


STEVENSON   TO    START    PLAMT 

DETROIT,  May  6— The  Stevenson 
Gear  Co.,  incorporated  with  a  capital  of 
$3,600,000,  will  begin  work  this  month 
on  a  factory  to  cost  $1,500,000  and  to 
employ  about  500  men.  The  company  is 
headed  by  Richard  T.  Wingo,  president 
and  other  officers  are  Frank  C.  Sibley, 
secretary,  and  G.  W.  J.  Linton,  treasurer. 
G.  E.  Stevenson,  inventor  of  the  product 
the  company  will  manufacture,  and  E.  B. 
Joints  are  members  of  the  board  of  di- 
rectors with  the  officers.  The  company 
will  manufacture  gears  on  special  ma- 
chines, the  invention  of  Stevenson,  and 
expects  to  be  in  production  in  the  fall. 
The  Stevenson  Gear  Co.  of  Indiana,  the 
parent  company,  now  has  a  $10,000,000 
my  in  operation  in  that  city. 
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SHOWS 

Sept.  28  -  Oct.  8  —  New  York, 
Electrical  Exposition,  71st 
Regt.  Armory,  Electric 
Equipment,  Machinery  and 
Vehicles. 

Nov.  27-Dec.  3— New  York,  Au- 
tomobile Salon,  Hotel 
Commodore. 

January  —  Chicago,  Automobile 
Salon,    Hotel    Drake. 

FOREIGN     SHOWS 

May  28.  1921  —  Czecho-Slovak 
International  Automobile 
Exposition  of  Cars. 
Trucks,  Tractors,  Motor- 
cycles and  Equipment. 
Prague. 

May  28-June  8  —  International 
Automobile  Exhibition, 

Basle,  Switzerland. 

June,  1921 — Reykjavik.  Iceland. 
Agricultural  Exhibition — 
Agricultural      Machinery — 
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Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

September — Buenos  Aires,  Ar- 
gentina, Passenger  Cars 
and  Equipment.  La  Pa- 
bellon  de  las  Rosas.  Au- 
tomovil  Club  Argentino. 

September — Buenos  Aires.  Ar- 
gentina, Cars,  Trucks, 
Tractors,  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park;  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg.  Luxem- 
burg. Agricultural  Sample 
Exhibition. 

Oct.  5-16 — Paris,  France.  Paris 
Motor  Show.  Grand  Palais, 
Administration  de  1'Ex- 
position  Internationale  de 
l'Aulomobile,  51,  Rue  Per- 
golese,   Paris. 

Nov.  4-12  —  London,  British 
Motor  Show.  Society 
Motor  Mfrs.  and  Traders. 


May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.     Automotive    Section. 

CONVENTIONS 

May  17-19 — Buffalo,  Convention 
of  Factory  Service  Man- 
agers. Auspices  of  Service 
Committee,  N.A.C.C. 


May  23-26  —  Chicago,  A.S.M.E. 
Spring  Meeting,  Congress 
Hotel. 


May  24-28 — West  Baden.  Ind.. 
Summer  Meeting  Society 
of  Automotive  Engineers. 
West  Baden  Springs  Hotel. 


July  4-9  —  Mackinac  Island. 
Mich..  Summer  Meeting 
Automobile  Equipment  As- 
sociation. 


May  12,  1921 


Oct.  12-14,  1921  —  Chicago, 
Twenty-eighth  Annual 
Convention  National  Im- 
plement  &   Vehicle   A'ssn. 


RACES 

May  31  —  Indianapolis,  Inter- 
national Sweepstakes. 

June  3-5  —  Reno,  Nev..  First 
Annual  Nevada  Highway 
Road  Race. 

June  18 — U  n  i  o  n  t  o  w  n,  Pa., 
Speedway  Events. 

July  25 — Grand  Prix,  Le  Mans. 


S.   A.    E.   MEETINGS 

Dayton   Section — May  17,   H. 
Horning. 

Cleveland  Section — May  20. 


Court  Clears  F.  W.  D. 

of  Conspiracy  Charge 

MADISON,  WIS.,  May  9— The  Wis- 
consin Supreme  Court  has  dismissed  the 
complaint  of  R.  P.  Rohloff  and  other  for- 
mer stock  holders  in  the  F  W  D  Auto 
Co.,  Clintonville,  Wis.,  against  directors 
and  officers  of  the  corporation,  claiming 
conspiracy  and  fraud  in  keeping  infor- 
mation of  importance  from  them.  The 
decision  affects  merely  the  right  of  a 
group  to  bring  suit,  and  does  not  go  into 
the  merits  of  tVie  action.  It  will  mean 
that  to  recover  it  will  be  necessary  for 
stockholders  to  sue  individually. 

The  case  involves  hundreds  of  thou- 
sands of  dollars  to  investors  who  sold 
their  holdings  just  before  large  Govern- 
ment contracts  were  made.  The  plain- 
tiffs were  mostly  original  stockholders 
who  helped  form  the  F  W  D  company 
in  1909.  They  claim  the  defendants  in- 
duced them  to  dispose  of  their  holdings 
in  1914  without  informing  them  concern- 
ing actual  and  prospective  contracts  for 
thousands  of  F  W  D  trucks  for  European 
belligerents.  It  is  claimed  that  stock 
of  a  par  valu"  of  $100,  sold  for  that 
price  in  1914,  was  actually  worth  $900 
in   1917,  1918  and  1919. 

Further  action  by  the  plaintiffs  in  ac- 
cordance with  the  decision  is  promised 
immediately. 


general  sales  manager.  Carrie  has  been 
vice-president  of  the  local  company  for 
some  time. 

The  change  in  plan  does  not  make  the 
Marmon  representation  in  New  York  a 
factory  branch.  The  company  remains 
a  separate  entity. 


Factory  to  Direct 

Marmon  in  New  York 

NEW  YORK,  May  9— Under  a  new 
operating  arrangement  just  worked  out, 
the  Marmon  Automobile  Co.,  of  New 
York,  distributor  of  the  Marmon  in  the 
Metropolitan  territory,  will  come  under 
the  direction  of  the  officers  of  the  Nor- 
dyke  &  Marmon  Co.  A.  R.  Heiskel, 
treasurer  of  the  Nordyke  &  Marmon  Co., 
has  been  elected  president  of  the  New 
York  corporation,  and  S.  S.  Toback  and 
Frank  Carrie,  vice-presidents.  Toback, 
until  he  retired  from  the  New  York  or- 
ganization several  months  ago,  to  do 
some  special  work  for  the  factory,  was 


United  Motors  Tells 

New  Service  Plans 

NEW  YORK,  May  10— Plans  of 
United  Motors  Service,  Inc.,  for  the  ex- 
tension of  replacement  parts  service  di- 
rect to  consumers  through  dealers  and 
garagemen  throughout  the  country  were 
discussed  at  a  three-day  convention  of 
New  York  territory  distributors. 

In  introducing  the  plan  Fred  A. 
Oberheu,  salesmanager,  asked  the  dis- 
tributors to  assist  in  the  extension  of  the 
service  in  their  respective  territories 
through  selling  small  dealers  and  garage- 
men  United  Motors  Service  contracts. 
He  pointed  out  that  the  prime  object  of 
the  extension  of  the  sales  plan  at  this 
time  was  to  make  it  possible  for  every 
motor  car  owner  to  get  service  and 
genuine  replacement  parts  for  any  of 
the  company's  products  through  the 
establishment  of  selling  and  servicing 
connections  in  the   smaller  communities. 

Oberheu  also  explained  the  national 
advertising  campaign  through  trade 
publications,  nationally  circulated  peri- 
odicals and  newspapers,  which  is  to  sup- 
port the  extension  plan  with  an  educa- 
tional program  stressing  the  use  of 
genuine  parts,  and  enlarging  on  the  fact 
that  material  and  workmanship  rather 
than  dimensions  are  the  factors  to  be 
considered  in  the  satisfactory  replace-' 
ment  of  parts  in  these  products. 

The  convention,  which  opened  Monday, 
followed  :m  interesting  program  of  sales 
and  service  topics  which  were  discussed 
by  the  following  representatives  of  the 
company:  F.  A.  Oberheu,  salesmanager; 
1 1.  M.  Sweeney,  superintendent  of  dis- 
tribution; J.  W.  Parry,  manager  of  the 
technical  department,  and  R.  L.  Stevens, 
of  the  technical  department. 


Durant  Coast  Plant 

to  Be  Started  at  Once 

OAKLAND,  CAL.,  May  7— R.  C. 
Durant,  son  of  W.  C.  Durant,  the  former 
president  of  the  General  Motors  Corp., 
has  returned  here  and  announced  that 
the  new  Pacific  Coast  assembly  plant  of 
Durant  Motors,  Inc.,  will  be  located  in 
this  city  and  actual  construction  work 
is  to  be  commenced  within  the  next 
thirty  days.  The  younger  Durant  is  to 
head  the  Coast  project  just  as  he 
formerly  headed  the  Pacific  Coast 
Chevrolet  organization. 

The  local  plant  is  to  be  operated  under 
the  name  of  the  Durant  Motor  Co.  of 
California.  The  company  is  capitalized 
at  $3,000,000,  and  of  this  amount  young 
Durant  has  taken  $2,000,000,  while  his 
associates  and  their  friends  have  taken 
more  than  half  of  the  remaining  million. 
Among  Durant's  associates  in  the  Coast 
unit  of  the  Durant  enterprise  are  C.  M. 
Steves,  A.  and  L.  Warmington,  H.  T. 
McKnight,  Capt.  A.  G.  Waddell,  J.  E. 
Appleby,  Capt.  Eddie  Rickenbacher, 
Chas.  Dunham  and  a  number  of  others. 


Milwaukee  Factories 

Show  Early  May  Gains 

MILWAUKEE,  May  9— Gradual  in- 
crease in  the  operating  forces  of  the 
Milwaukee  shops  manufacturing  mo- 
tors, frames,  parts  and  automotive 
equipment  generally,  which  was  the  rule 
throughout  April,  has  been  slightly  ac- 
centuated so  far  in  May  as  the  result 
of  the  broadening  demands  of  passenger 
car  and  motor  truck  manufacturers.  The 
makers  of  cars  and  trucks  in  this  dis- 
trict likewise  are  effecting  further  in- 
creases in  production,  orders  now  being 
considerably  ahead  of  current  produc- 
tion. The  situation  is  improving  stead- 
ily, although  slowly.  Things  are  pick- 
ing up  in  the  tractor  industry  as  well, 
but  makers  are  still  stocked  with  finished 
goods  and  a  better  demand  has  not  yet 
been  reflected  into  production  require- 
ments of  an  appreciable  extent. 
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Rumors  and  June  30 — Our 
Industrial  Brakes 

What  follows  is  a  consideration  of  some  interesting 
questions  of  today.  A  few  of  them  are:  Who  is 
buying  ?  Why  does  he  hesitate  ?  Is  price  cutting  the 
remedy  ?  How  to  check  rumors  ?    What  can  we  do  ? 

By  Clyde  Jennings 


1 


RUMORS  are  the  worst  feature  of  the  business 
situation  to-day.  As  a  matter  of  fact,  rumors 
'  always  are  the  chief  source  of  trouble  in  a 
nervous  market  or  an  unsettled  manufacturing  sit- 
uation. In  this  case  it  happens  to  be  a  market  that  is 
rapidly  gaining  strength. 

Just  at  this  time  rumors  are  especially  troublesome 
to  the  automotive  industry.  It  is  a  rumor  that  keeps 
John  Smith  from  buying  the  car  that  he  has  been 
looking  at  through  the  plate  glass  window  for  the 
last  three  months.  He  has  heard  many  things.  Just 
a  few  of  the  things  that  he  has  heard  are: 

The  price  of  this  car  is  to  be  cut  week  after  next. 
(The  fact  that  he  has  heard  this  once  a  week  since 
last  December  makes  him  more  confident  as  to  the 
truth.) 

The  company  that  makes  this  car  is  going  to  bust 
within  a  few  days  and  the  car  will  be  an  orphan. 

The  dealer  that  handles  this  car  is  going  bust 
and  likely  the  new  dealer  will  not  take  care  of  the 
older  purchases. 

There  is  going  to  be  a  new  car  on  the  market  soon, 
almost  like  this  one  that  will  be  sold  for  about  half 
of  the  money. 

The  automobile  factories  profiteered  heavily  dur- 
ing the  war  and  only  a  few  of  them  have  made  proper 
adjustments  in  their  prices. 


Dealers  are  making  all  kinds  of  wild  allowances 
for  used  cars  and  if  he  scouts  around  and  gets  hold 
of  a  pile  of  junk  he  can  sell  to  the  dealer  at  a  good 
price. 

These  rumors  are  just  a  few  of  the  things  that  the 
prospect  is  hearing  among  the  "know  it  alls"  whom 
he  meets.  The  prospect  has  not  recovered  from  that 
greatest  of  all  rumor  periods,  the  war,  and  he  is  in- 
clined to  listen  to  almost  any  fantastic  tale. 

Then  there  is  another  circle  of  rumors  that  is  equal- 
ly vicious.  This  is  in  the  stock  market  centers.  The 
tapes  all  day  long  carry  notes  that  this  company  is 
"going  to  cut  prices"  or  "reduce  dividends,"  or  both. 
Also  it  is  told  that  the  manufacturing  companies  are 
ignoring  service,  that  service  is  being  used  "as  a  hold 
up  to  maintain  profits"  and  so  it  goes.  This  particu- 
lar form  of  rumor  would  not  have  been  as  important 
a  few  years  ago  as  it  is  now.  But  in  recent  months 
the  motor  shares,  through  recently  formed  banking 
connections,  have  become  an  important  factor  in  the 
great  bourses.  A  sample  of  how  these  rumors  break 
into  print  is  well  illustrated  by  the  short  article  that 
follows.  It  was  printed  at  the  head  of  the  financial 
news  in  a  reputable  New  York  newspaper.  The  head- 
line was  "BLUES  IN  WALL  STREET  OVER  THE 
MOTORS." 
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While  there  was  deep  gratification  over  Germany's 
acceptance  of  the  Allied  terms  it  was  not  reflected  yes- 
terday in  the  stock  market,  where  the  greatest  pessimism 
as  to  the  immediate  future  of  our  own  industrial  situa- 
tion prevailed.  The  traders  talked  of  nothing  else  but 
dividend  cuts  and  impending  cuts. 

Most  of  the  rumors  of  this  sort  concern  various  motor 
companies  and  the  corporations  selling  them  supplies. 
Unfortunately,  the  spring  boom  in  the  automobile  trade 
has  been  short  lived.  Buying  has  slowed  up  and  the  in- 
dustry is  apparently  face  to  face  with  a  readjustment 
as  drastic  as  that  to  which  other  lines  of  business  have 
been  subjected  and  has  in  most  instances  met  with  lib- 
eral reductions  in  prices. 

This  necessity  now  faces  the  manufacturers  and  pur- 
veyors of  cars  as  well  as  those  who  provide  the  acces- 
sories. Reports  that  another  General  Motors  subsidiary 
and  its  principal  rival  will  cut  prices  20  per  cent  next 
week  .circulated  yesterday,  and  there  were  stories  of 
impending  dividend  cuts  all  around. 

Heavy  selling  of  Chandler  was  due  to  the  belief  that 
the  company  will  not  be  able  to  maintain  the  quarterly 
dividend  of  $2.50. 

American  Bosch  Magneto,  which  supplies  many  of  the 
cars  and  motor  trucks  with  magnetos,  broke  to  50%  on 
the  statement  that  the  company  has  been  running  into 
poor  business  because  most  of  the  companies  at  the  be- 
ginning of  1921  had  an  oversupply  of  these  electric  dis- 
tributors. The  company  has  been  paying  dividends  on 
a  $5  annual  basis  and  the  next  dividend  is  to  be  acted  on 
early  in  June.  The  course  of  the  trade  in  the  meantime 
will  determine  the  action  to  be  taken  then. 

The  effect  of  these  rumors  cannot  be  otherwise  than 
bad,  and  such  publicity  as  this  financial  item  is  espe- 
cially bad,  because  a  lot  of  men  who  deal  in  Wall  street 
merchandise  place  great  faith  in  what  they  hear  there. 
Still  more  men  who  have  never  had  an  actual  interest 
in  anything  that  is  sold  in  Wall  Street,  read  these  articles 
almost  with  reverence.  The  effect  of  the  rumors  is  as 
widespread  as  the  American  motor  trade. 

The  cure  of  these  evil  effects  is  not  plainly  seen,  but 
the  natural  place  to  expect  the  answer  is  in  automobile 
publicity.  The  reader  turns  there  and  finds  exactly 
nothing  that  has  any  bearing  on  the  subject  that  is 
uppermost  in  his  mind. 

Suppose  the  puzzled  prospect  turns  to  the  advertise- 
ments for  cars  to  find  the  maker's  answer  to  the  many 
rumors  he  has  heard.  -It  is  an  even  chance  that  he  will 
find  that  advertisement  to  be  a  wordy  effusion  on  the 
use  of  the  car  for  some  entirely  luxury  purpose.  He  is 
urged  to  buy  because  the  car  will  be  a  nice  plaything  for 
the  children,  or  because  he  can  take  a  long  overland 
trip,  which  he  cannot  afford.  Perhaps  the  price  is  on 
the  advertisement  and  perhaps  it  is  not.  A  year  ago  all 
advertisements  had  prices  attached,  and  the  manufac- 
turers were  quite  proud  of  those  prices.  Indeed,  a  num- 
ber of  them  pointed  with  pride  to  the  price  as  an  evi- 
dence of  the  excellence  of  the  car. 

Apparently  every  automobile  and  truck  manufac- 
turer in  the  country  had  a  distinct  steel-ribbed  sales 
policy  early  in  1920  and  he  was  proud  of  his  strict 
adherence  to  it. 

Sad  is  the  contrast  to-day. 

Last  midsummer  Automotive  Industries  printed 
some  articles  on  merchandising — price  cutting  included 
■ — and  these  are  especially  good  reading  to-day.  They 
were  not  prophetic,  they  were  simply  common  sense. 
Some  things  were  said  about  guarantees  that  were  made 
when  the  first  price  cutting  was  announced.  Some  of 
the  guarantees  that  were  then  made  were  withdrawn  as 
soon  as  possible,  others  were  not.  To-day  there  is  not 
a  manufacturer  in  the  industry  who  put  out  a  hastily 
made  guarantee  that  does  not  regret  that  he  did  so. 


Far  be  it  from  any  one  man  to  decide  whether  price 
cutting  is  the  answer  to  the  present  ills  of  the  trade. 
If  the  profit  on  the  car  is  too  high,  then  price  cutting  is 
one  answer.  But  the  real  answer,  as  to  what  extent 
price  cutting  should  be  indulged  in,  must  come  from  the 
cost  sheet  in  the  factory — not  from  an  outsider.  But 
some  things  can  be  set  down  with  certainty.  All  of 
these  things  have  been  said  before  and  will  be  said  again. 
We  venture  a  few : 

There  can  be  no  dispute  that  the  psychological  at- 
titude of  the  people  is  that  prices  should  be  cut  from 
the  war  time  standard. 

The  manufacturer  who  was  well  stocked  with 
materials  at  after  war  prices  is  due  for  a  loss. 

He  is  going  to  take  that  loss  whether  he  wants  to 
or  not.  If  he  does  not  take  it  through  cuts  in  sales 
price,  he  will  take  it  through  sales  resistance  and 
idle  plant  facilities. 

A  greater  loss  than  inventory  markdown  is  the 
disruption  of  an  organization.  This  applies  to  the 
factory  as  well  as  to  the  sales  field. 

Now  it  is  entirely  possible  that  some  vehicles  to-day 
are  priced  at  a  perfectly  reasonable  figure,  current  priced 
inventories  considered.  The  writer  does  not  believe  that 
the  public  is  either  illogical  or  unfair.  It  may  seem  so 
at  times,  but  in  the  end.it  is  not.  A  frank  discussion  of 
prices  and  reasons  therefore  in  an  advertisement  would 
appear  to  be  quite  the  right  thing  for  a  car  or  truck  that 
is  properly  priced.  This  advertisement  should  not  be 
mere  "bunk."  You  cannot  fool  all  of  the  people  all  of 
the  time. 

Those  statements  that  were  put  out  a  year  ago 
about  it  being  impossible  to  lower  prices  because 
labor  was  not  cheaper  were  "bunk"  and  they  had 
just  as  much  effect  as  "bunk"  can  be  expected  to 
have  upon  an  intelligent  public. 

An  automobile  manufacturer  recently  showed  to  Auto- 
motive Industries  his  report  that  labor  in  his  factory 
constituted  14  per  cent  of  the  cost  of  his  car.  •  And 
this  is  quite  a  complete  factory — not  a  mere  assembly 
plant.  The  public  knows,  when  it  looks  at  a  car,  that 
relatively  labor  wage  is  not  the  chief  thing  to  be  con- 
sidered in  fixing  the  price  of  that  car  and  it  is  absurd 
to  expect  such  "bunk"  to  prevail.  The  public  also  knows 
that  employers  are  saying  freely  that  labor  is  more 
efficient  than  before — so  labor  is  cheaper.  Also  the 
public  has  heard  and  believes  much  about  reduced  wages 
and  if  any  particular  factory  has  not  reduced  its  labor 
prices  this  factory  must  say  so. 

Not  long  ago  Automotive  Industries  reported  that 
a  certain  car  had  not  been  reduced  in  price.  The  sales- 
manager  of  that  car  objected  and  showed  wherein  the 
actual  value  of  this  car  had  been  greatly  increased  and 
that  the  price  had  not  been  raised.  This,  he  said,  was 
equal  to  a  reduction.  But  at  that  time  he  had  not  stated 
these  facts  to  the  public.  His  letter  would  have  made  a 
very  excellent  advertisement  and  would  have  convinced 
any  intelligent  prospect  that  this  car  had  been  reduced 
in  price  fully  $200,  but  the  prospect  did  not  hear  of  this 
letter.     He  continued  hearing  rumors,  however. 

A  group  of  sales  managers  recently  raised  an  inter- 
esting question  in  a  conference  where  Automotive  Indus- 
tries was  represented.     It  was  about  like  this: 

Who  are  our  present  customers,  where  are  they 
getting  the  money  and  why  are  we  not  getting  or- 
ders from  our  dealers  for  shipments  after  June  30? 

These  sales  managers  were  much  in  earnest.  They 
admitted  that  they  were  really  surprised  at  the  orders 
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received  at  the  factories  until  June  30  and  were  entire- 
ly dissatisfied  with  what  seemed  to  be  in  prospect  after 
that  date.    The  representative  of  Automotive  Industries 
answered  the  question  in  sections,  in  the  main  as  follows: 
Your    present    customers    are    in    the    main    the 
"white  collared  class"  that  suffered  so  heavily  dur- 
ing the  war.     They  are  the  people  sometimes  called 
"middle   class,"    who   are  the   anchor   of   the   great 
public.     It  was  these   people  who   had   the   hardest 
time  getting  through  the  war  period.     Pride  caused 
them  to  make  every  effort  to  maintain  a  social  posi- 
tion, intelligence  caused  them  to  continue  the  edu- 
cation of  their  children,  and  patriotism  stirred  them 
to  heavy  purchases  of  Liberty  bonds  and  other  se- 
curities.     Comparatively    their    financial    condition 
suffered.    Their  incomes  were  not  increased  in  keep- 
ing with  either  the  owners  of  business  or  with  wage 
earners."    Cost  of  living  hit  them  sharply  and  their 
"solid"  investments,  usually  public  utilities  or  safe 
industrials,    did    not    share    in    war    profits.     These 
people   were  the   last  to  right  their  finances   after 
change  in   living  and   investment   conditions. 
These    people    are    now 

getting  their  money     

through  an  adjustment  of 
the  salaries  that  lagged 
behind  wages  and  by  in- 
terest on  investments. 
These  are  the  people  who 
did  not  sell  Liberty  Bonds 
and  now  their  gilt-edged 
securities  that  suffered 
during  the  war  are  doing 
comparatively  better  than 
they  did  during  the  high 
profit  season. 

These  are  the  people 
who  buy  cautiously,  care- 
fully and  with  a  full  abil- 
ity to  pay  their  obliga- 
tions.    They  are  the  peo- 


THE  automobile  and  rubber  industries 
have  come  back  in  a  very  definite 
fashion  when  some  false  prophets  thought 
they  had  taken  the  full  count  for  the  time 
being.  So  far  they  have  disappointed  those 
who  forecast  a  mere  spurt  instead  of  a 
continuous  performance.  There  are  still 
few  belated  thinkers  who  have  overstayed 
their  time  and  who  fail  to  realize  that 
automobiles  are  neither  a  fad  nor  a  mere 
luxury  but  an  essential  and  inherent  phase 
of  modern  life. 

— Archer  Wall  Douglas,  chairman  of  the 
Committee  on  Statistics  and  Standards  in 
Monthly  Review  of  Business  Conditions  in 
The  Nation's  Business. 


pie  who  used  the  old  car 

a  year  or   two   longer   or      with 


not  said  that  it  is  not  true.  The  factory  has  not 
announced  any  policy.  When  this  man  to  man  ques- 
tion is  asked,  the  salesman  is  in  a  very  embarrassing 
position.  Does  he  owe  his  allegiance  to  the  cus- 
tomer or  to  the  factory?  If  he  is  as  honest  as  a 
salesman  ought  to  be,  he  tells  the  truth — says  he 
does  not  know.  He  does  not  encourage  the  pros- 
pect. Consequently  the  dealer  who  gathers  his  re- 
ports from  his  salesmen,  does  not  know  what  the 
prospects  are  for  after  June  30.  So  the  dealer  does 
not  order. 

Before  the  dealer  can  properly  estimate  his  pros- 
pects after  June  30,  he  must  have  a  concrete  idea  of 
what  his  own  and  other  factories  are  going  to  do. 

In  other  words,  the  automotive  industry  must  get 
a  sales  policy.     At  present  it  has  none — and  worse 
than  that,  it  is  not  even  answering  the  criticisms. 
It  is  not  strange  that  under  present  uncertain  ques- 
tions every  shower  finds  a  great  many  factories  a  long 
ways    from    home    without    umbrellas.     A    good    many 
spring    frocks    have    been    damaged    by    these    showers. 
When  prices  are  cut  on  a   well  known   line,  and  other 
manufacturers  are  asked  about 
■^^2222^^2^^^^^L      it,  they  bemoan  the  cruel  fate 
that    brought    the    shower    at 
that  particular  time. 

Far  be  it  from  the  writer  to 
say  what  the  policy  should  be. 
That  requires  a  careful  study 
of  the  surroundings  in  the 
factory,  into  the  bankbook  of 
the  manufacturer,  into  his  re- 
ports on  vehicles  in  dealers' 
hands  and  into  the  class  of 
prospects  that  he  hopes  to  at- 
tract. But  there  is  a  sugges- 
tion that  can  be  passed  on.  It 
is  this: 

The  sales  reports  all  indi- 
cate many  showers  this  sea- 
son. 

It    behooves    every    person 
automobiles    to    sell    to 


who  put  off  buying  a  car. 

They  are  the  people  who  are  hardest  to  fool,  be- 
cause they  do  not  act  on  impulse  or  hunch.  It  is  to 
this  class  of  buyers  that  a  reasonable  statement 
of  quality  or  utility  appeals.  They  do  not  want  cars 
for  purely  pleasure;  they  cannot  afford  expensive 
luxuries.  They  would  like  very  much  for  the  manu- 
facturer to  justify  their  investment,  for  the  pur- 
chase of  a  car  is  a  considerable  investment  to  this 
prospect.  He  feels  that  he  must  justify  himself; 
not  only  in  the  investment  as  a  whole  but  in  the 
investment  of  a  particular  car.  He  will  buy  the 
lowest  price  car  that  he  is  convinced  is  in  keeping 
with  his  social  position  and  is  economical  in  opera- 
tion, other  things  considered. 

The  lack  of  orders  after  June  30  is  because  the 
dealers,  either  consciously  or  unconsciously  are  vic- 
tims of  widespread  reports  of  price  cuts  on  July  1. 
The  factory  man  must  remember  that  usually  the 
dealer  and  salesman  becomes  a  friend  of  his  pros- 
pect. The  prospect  lets  the  salesman  know  that  he 
puts  a  certain  amount  of  faith  in  him  and  he  asks 
certain  questions — regular  man  to  man  fashion. 
This  salesman,  if  he  is  worth  having,  does  not 
pledge  himself  to  things  he  does  not  know.  He  has 
heard  that  his  factory  is  going  to  cut  prices  July  1. 
Where  and  when  he  heard  this  is  not  a  part  of  this 
discussion.     He  has   heard   it   and  the   factory   has 


dress  accordingly. 
If  he  prefers  fine  clothes  and  an  umbrella,  let  him 
make  that  choice. 

If  he  prefers  a  raincoat,  that  is  up  to  him. 
Perhaps  he  may  prefer  his  golf  tweeds. 
The  point  is,  let  him  decide  how  he  is  going  out  to 
await  the  showers.    No  matter  what  he  wears,  there 
is  going  to  be  damage,  but  the  chief  thing  is  that 
whatever  dress  he  adopts,  he  must  expect  showers 
and  not  run  for  shelter  when  they  come. 
The  method  in  this  case  is  the  same  as  has  always 
won  within  the  factory.     Let  your  public — in  this  case 
the   prospects — in    on   your  plan   and   discuss  the    main 
problem  and  its  details  with  them  frankly  and  honestly. 
Let  your  dealers  know  what  this  policy  is  to  be. 

As  we  talk  to  dealers,  we  wonder  if  the  manufacturer 
realizes  just  how  important  the  dealer  is  in  his  contact 
with  the  public.  The  dealer  is  the  spokesman  for  the 
factory,  and  often  the  dealer  is  spokesman  for  all  fac- 
tories to  a  particular  prospect.  It  is  well  that  this 
dealer  should  be  informed  as  to  factory  plans.  Don't 
be  afraid  to  tell  him. 

The  loss  is  in  front  of  you — at  least  that  part  you  have 
not  written  off — so  decide  how  you  are  going  to  meet  it 
— quickly  or  slowly — and  then  proceed  on  that  plan  de- 
terminedly and  consistently.  Perhaps  you  remember 
what  Grant  said  about  his  Vicksburg  campaign.  Also 
you  remember  that  he  won. 
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Purposes  of  the  Foreign  Trade  Finance 
Corporation  Definitely  Stated 

There  has  seemed  to  he  an  element  of  uncertainty  in  the  objects  and  meth- 
ods of  this  new  banking  institution.  In  order  to  dispel  this  uncertainty, 
Automotive  Industries  asked  certain  cniestions  which  the  officials  of  the 
corporation  have  answered  as  set  forth  in  the  following  article. 

By   George   E.   Quisenberry* 


WHAT  specifically  does  the  Foreign  Trade  Finance 
Corporation  offer  to  the  automotive  industry  and 
what  are  the  plans  of  its  organization? 

This  question  is  one  of  exceeding  interest,  as  the  officials 
of  this  proposed  foreign  financing  institution  are  endeavor- 
ing to  close  the  company's  books  within  the  next  ninety 
days  and  to  commence  active  operations  by  Sept.  1.  For 
the  last  four  months  the  corporation  has  carried  on  a  quiet 
campaign  of  education,  endeavoring  to  show  to  the  busi- 
ness interests  of  this  country  the  imperative  need  for  such 
an  organization  formed  under  the  Edge  law  to  solve  the 
credit  problems  of  American  exporters.  During  this  quiet 
campaign,  according  to  officials,  a  considerable  part  of 
the  proposed  capitalization  has  been  subscribed.  Be- 
lieving that  conditions  have  been  bettered  to  such  an 
extent  that  the  capitalization  may  be  completed  shortly, 
the  corporation  is  now  entering  upon  an  intensive  effort 
to  complete  its  stock  sales. 

The  automotive  industries  thus  far  have  been  one  of 
the  most  liberal  supporters  of  the  plan.  Several  members 
of  the  organization  committees  represent  the  automotive 
industry  and  they  have  been  among  its  active  workers. 
Consequently,  in  order  that  the  proposed  institution  might 
be  better  explained,  officials  of  the  corporation  have  been 
asked  to  go  into  more  detail  concerning  its  contemplated 
activities. 

Specifically,  the  corporation  plans  to  finance  foreign 
sale=  of  American  products,  both  raw  and  manufactured. 
The  extent  to  which  this  financing  will  favor  the  auto- 
motive industry  depends  upon  the  extent  of  support  the 
corporation  obtains  from  that  industry  in  the  sale  of  its 
stock.  In  other  words,  the  industry  will  benefit  in  propor- 
tion to  the  interest   it  takes  in  the  Edge  organization. 

Apportioning  Credit 

Will  the  corporation  extend  foreign  credits  to  the  auto- 
motive industry  if  manufacturers  and  exporters  get  be- 
hind it? 

Yes.  Under  the  Edge  law,  the  Foreign  Trade  Finance 
Corporation  will  issue  debentures  to  an  amount  of  ten 
times  its  capital  stock  and  can  finance  foreign  trade  up  to 
the  limit  of  its  debentures  plus  the  total  of  its  capital 
stock.  Another  way  to  say  this  is  that  the  corporation 
will  be  able  to  finance  trade  to  a  value  equal  to  eleven 
times  its  capitalization.  Theoretically,  if  the  Sennett 
Motor  Company  subscribed  $50,000,  the  corporation  could 
finance  its  foreign  trade  to  a  total  of  $550,000,  by  the  use 
of  the  original  $50,000  capital  and  by  the  sale  to  the  in 
vesting  public  of  $500,000  debenture  bonds. 

'Managing   Edltoi    I  Ltnei  loano 


The  corporation,  however,  cannot  pledge  itself  at  this 
time  to  any  definite  and  concrete  financing,  such  as  pledg- 
ing to  the  Sennett  company  an  extension  of  credit  totaling 
$550,000.  The  corporation  reserves  the  right  to  pass  upon 
each  proposal  for  credit;  it  desires  to  use  its  assets  in  a 
manner  best  to  promote  American  export  trade  in  all  com- 
modities and  it  necessarily  cannot  forecast  the  channels 
into  which  this  credit  will  be  sent.  The  Sennett  Motor 
Company  as  a  stockholder  of  the  corporation  would  nat- 
urally have  a  favorable  standing  over  a  non-stockholder 
and,  undoubtedly,  would  profit  thereby. 

How  It  Will  Work 

How  will  the  corporation  finance  foreign  sales? 

In  effect,  by  opening  letters  of  credit  for  foreign  buyers 
in  New  York.  When  the  Sennett  company  receives  an 
order  from,  say,  Argentina  for  cars  valued  at  $75,000  upon 
which  the  buyer  asks  a  credit  of  six  or  nine  months,  the 
Sennett  company  officials  will  refer  the  order  to  the  corpo- 
ration offices.  The  branch  office  of  the  corporation  at 
Buenos  Aires  will  be  asked  by  cable  if  the  risk  is  a  good 
one.  If  so,  the  corporation  will  extend  such  a  credit  to  the 
Argentine  buyer.  The  Sennett  company  will  ship  the 
goods  and  obtain  payment  at  New  York  by  presenting  the 
customary  documents,  the  transaction  in  every  way  being 
similar  to  the  present  procedure  of  collecting  against  a 
confirmed  letter  of  credit  at  New  York  or  other  ports. 

The  Sennett  company  has  no  connection  with  the  credit 
in  any  way.  That  is  entirely  between  the  Foreign 
Financing  Corporation  and  the  buyer  in  Buenos  Aires. 
The  Sennett  company  forgets  any  liability  for  the  deal  as 
soon  as  it  has  received  the  money  upon  its  shipping  docu- 
ments. 

The  only  exception  in  the  foregoing  would  be  in  a  case 
in  which  the  corporation  might,  for  one  reason  or  another, 
ask  the  Sennett  company  to  indorse  the  paper  of  the 
Argentine  company.  In  this  case  the  manufacturer  would 
be  a  party  to  the  collection  of  the  funds  just  as  he  is  now 
in  a  transaction  involving  a  secondary  indorsement. 

How  to  Join 

In  what  way  should  the  automotive  industry  join  the 
corporation? 

By  subscribing  to  stock  as  individual  firms,  associations 
or  districts.  The  corporation  considers  roughly  the 
United  States  in  districts  similar  to  those  of  the  Federal 
Reserve  Bank.  It  prefers  to  consider  its  financing  obliga- 
1  ions  in  terms  of  these  districts  rather  than  by  terms  of 
industrial  groups  or  other  such  divisions.  It  is  active  in 
this  because  of  the  fact  that  there  might  be  need  for 
financing  from,  say,  the  cotton  and  agricultural  areas  of 
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New  Orleans  and  not  the  automobile  manufacturing  terri- 
tory surrounding  Detroit  or  Cleveland.  Naturally,  the 
corporation  would  not  wish  to  tie  up  a  large  amount  of 
funds  awaiting  the  need  of  the  Detroit  district  and  failing 
to  extend  the  required  relief  to  the  New  Orleans  people. 

What  does  the  corporation  expect  to  achieve  in  its 
financing  work? 

It  expects  to  take  a  prominent  part  in  restoring  pros- 
perity to  American  industry.  It  will  achieve  its  object 
when  foreign  buyers  of  American  equipment  buy  freely 
in  our  markets;  its  profit  will  be  derived  from  those 
transactions  which  are  negotiated  on  long-term  credit. 

What  are  the  provisions  for  the  subscriptions? 

Twenty-five  per  cent  of  the  stock  must  be  paid  on  the 
call  of  the  directors  that  business  will  commence.  The 
Edge  law  further  provides  that  10  per  cent  of  the  remain- 
der shall  be  paid  each  sixty  days,  but  objection  has  been 
made  to  this  provision  and  the  act  is  now  being  amended 
in  Congress  so  that  these  additional  payments  may  be  made 


upon  the  directors'  call.  The  amendment  has  passed  the 
Senate  and  is  now  before  the  House  with  apparently  no 
opposition  to  it. 

Terms  of  Credit 

What  specific  credits  can  the  corporation  provide? 

Any  credits  which  have  a  longer  time  to  run  than  ninety 
days.  In  order  that  the  company  might  not  compete  with 
domestic  banks  the  Edge  Act  provides  that  ninety-day 
credits  are  the  minimum.  There  is  no  maximum  and  the 
credits  may  continue  as  long  as  the  bank  decides.  Branches 
will  be  opened  in  the  chief  foreign  centers  to  pass  upon 
credits,  to  supervise  collections  and  to  perform  other 
necessary  functions. 

Has  the  promotion  committee  in  mind  a  definite  propor- 
tion between  the  capital  of  a  manufacturer  and  the  stock 
it  should  subscribe  to  the  corporation? 

No  definite  amount  has  been  worked  out,  but  may  be 
determined  on  the  amount  of  credit  that  might  be  needed 


Motor  Cars  Equipped  for  Casinghead  Gas  Tests 


WHEN  the  casinghead  gasoline  industry  was  in  its 
infancy,  less  than  ten  years  ago,  contracts  were 
enteied  into  by  most  of  the  mid-continent  oil  producers 
for  the  sale  of  their  casinghead  gas,  which  is  the  gas 
produced  from  oil  wells.  Gasoline  plants  were  built 
wherever  there  appeared  to  be  enough  volume  to  justify 
their  construction.  Some  of  these  plants  returned  large 
profits  to  their  owners,  others  proved  to  y,e  good  invest- 
ments, while  a  few  operated  at  a  considerable  loss  and 
were  dismantled. 

Experience  quickly  revealed  that  much  of  the  casing- 
head gas  did  not  contain  enough  gasoline  to  justify  plant 
operation.  Quantities  of  gas  could  not  be  conveniently 
carried  to  laboratories  to  be  tested.  It  was  not  practical 
to  pipe  it  for  that  purpose. 

Thus  necessity  brought  about  the  development  of  the 
test  car,  a  miniature  gasoline  plant  built  on  an  automo- 
bile, to  test  the  casinghead  gas  at  the  wells  for  its  gaso- 
line content — the  number  of  gallons  of  gasoline  that  can 
be  obtained  from  each  thousand  cubic  feet  of  gas. 

The  use  of  the  test  car  saves  thousands  of  dollars  each 
year  for  the  buyers  of  casinghead  gas,  and  insures  the 
sellers  an  equitable  method  of  determining  value  in  dis- 
posing of  their  product. 

The  test  car  also  has  its  use  in  the  daily  operation  of 
gasoline  plants.  By  it  the  critical  pressure  (the  pres- 
sure at  which  the  greatest  yield  is  obtained)  is  found 
without  disturbing  the  manufacturing  process.  It  is 
also  useful  in  maintaining  the  efficiency  of  the  plants 
and  in  separating  the  gases  of  varying  qualities  to  obtain 
the  maximum  yields. 

The  two  principal  methods  in  use  to  determine  the 
yield  in  gallons  per  thousand  cubic  feet  of  gas  are  by 
compression  and  absorption  tests.  There  is  also  the 
chemical  test  for  the  gasoline  series  in  casinghead  gas, 
but  this  test  is  seldom  used  in  the  field. 

The  compression  test  is  most  frequently  employed  and 
is  usually  designated  in  the  gas  selling  contract,  as  the 
method  to  be  followed  in  the  so-called  settlement  tests, 
to  arrive  at  the  price  to  be  paid  the  seller  per  thousand 
cubic  feet  for  the  gas  until  the  next  test  is  made.  These 
tests  are  usually  made  quarterly  or  semi-annually. 

The  ordinary  single-stage  gas  testing  equipment  con- 
sists of  a  small  scrubber  tank  to  free  the  incoming  gas 
from  water  and  whatever  oil  it  may  contain,  a  meter, 
a  single-stage  compressor,  cooling  coil  and  tank  and  a 


reservoir,  called  the  accumulator  tank,  for  collecting  the 
gasoline  as  it  comes  from  the  coils  while  still  under 
200  to  300  pounds  pressure.  There  are  also  the  neces- 
sary gages  for  measuring  pressure.  All  this  is  mounted 
on  an  automobile  chassis.  The  power  for  operation  is 
sometimes  obtained  from  the  automobile  engine  by  jack- 
ing up  a  rear  wheel  and  connecting  it  to  the  pulley  of 
the  compressor  by  a  belt  over  a  belt  band  on  the  rear 
axle. 

In  the  compression  method  gasoline  is  manufactured 
from  casinghead  gas  in  the  gasoline  plants  by  compress- 
ing the  gas  in  two  stages,  first  by  low-pressure  and  then 
by  high-pressure  compressors.  With  the  purpose  in 
view  to  more  closely  approximate  plant  production,  it 
was  found  necessary  in  Oklahoma  operations  to  develop 
a  more  efficient  car  than  previously  used.  Instead  of 
the  ordinary  single-stage,  high-pressure  apparatus,  a 
two-stage,  vacuum  pump  equipped  test  car  was  built. 
In  this  case  the  power  is  furnished  from  the  engine 
through  an  auxiliary  shaft  direct  from  the  transmission, 
w-hich  eliminates  jacking  up  the  rear  wheel  for  power 
when  in  operation. 

In  the  principle  of  operation  this  car  is  not  very  differ- 
ent from  the  single-stage  machine  in  general  use.  How- 
ever, it  more  nearly  parallels  the  gasoline  plant.  Its 
vacuum  pump  permits  of  connecting  into  the  lines,  carry- 
ing the  gas  under  the  vacuum  without  the  closing  of 
any  gates  and  a  consequential  loss  of  gas  to  the  plant 
for  several  hours,  and  without  loss  of  time  to  the  gas 
tester  waiting  for  pressure  to  build  on  the  particular 
lease  to  be  tested.  The  two-stage  compressor,  with  both 
low-  and  high-pressure  cylinders,  necessitates  the  use 
of  two  sets  of  coils  and  accumulators. 

The  change  in  machine,  however,  does  not  modify  the 
procedure  of  testing.  This  is  governed  by  the  rules  and 
regulations  made  by  the  United  States  Interior  Depart- 
ment. The  minimum  number  of  cubic  feet  of  gas  run  in 
a  test  is  ten.  In  order  to  eliminate  errors  in  field  cal<  il- 
lations, 26.42  cu.  ft.  of  gas  are  used,  as  this  amount, 
passing  through  the  meter  at  four  ounces  of  pressure, 
yields  one  gallon  of  gasoline  per  thousand  cubic  feet  of 
gas  for  every  one  hundred  cubic  centimeters  of  gasoline 
recovered.  This  is  measured  with  the  gasoline  at  atmos- 
pheric pressure  after  the  temperature  is  raised  to  sixty 
degrees  Fahrenheit  at  a  rate  not  to  exceed  one  degree 
every  two  minutes. 
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Many  Important  Subjects  to  Be  Con- 
sidered at  S.  A.  E.  Standards  Meeting 

Truck  Division  to  report  on  recommended  practice  for  important  dimen- 
sions of  front  axles  for  trucks,  and  on  truck  body  mounting  dimensions. 
Specifications  for  electric  cable  among  other  important  recommendations. 


THE  reports  of  the  Society  of  Automotive  Engi- 
neers Standards  Committee  Divisions  covering 
their  work  for  the  first  four  months  of  1921  has 
been  forwarded  to  members  of  the  Society  and  will  be 
discussed  at  the  Standards  Committee  meeting,  which 
will  be  held  at  West  Baden  Springs.  Indiana,  on  May 
24.  Parts  of  the  report  approved  at  the  committee 
meeting  will  be  submitted  at  the  semi-annual  meeting 
of  the  Society  in  session  on  succeeding  days.  Copies  of 
the  reports  can  be  obtained  without  charge  from  the  So- 
ciety of  Automotive  Engineers,  29  West  Thirty-ninth 
Street.  New  York  City. 

The  reports  consist  of  complete  but  concise  state- 
ments of  the  practices  and  constructions  recommended, 
together  with  such  illustrations  as  are  necessary. 

The  meeting  of  the  Standards  Committee,  which  will 
be  held  at  the  West  Baden  Springs  Hotel,  will  be  open  to 
non-members  of  the  Society  who  wish  to  attend.  Those 
technically  qualified  who  wish  to  discuss  any  of  the  re- 
ports will  have  the  opportunity  to  do  so.  Written  dis- 
cussions submitted  to  the  Standards  Committee  will  also 
be  given  full  consideration.  The  reports  include  recom- 
mendations on  motor  truck  hubs,  motor  truck  body  in- 
stallation dimensions,  clutch  release  thrust  type  ball 
bearings,  roller  chains,  roller  chain  sprockets,  insulated 
cable,  flexible  disk  couplings,  headlamp  brackets,  lamp 
nomenclature,  ball  studs,  exhaust  pipes,  square  shaft 
fittings,  universal  joint  hubs,  radiator  drain  cocks,  sta- 
tionary engine  belt  speeds,  stationary  farm  engine  rat- 
ings, flywheel  housings  and  other  automotive  parts  and 
materials. 

Clutch  Release  Type  Thrust  Ball  Bearings 

The   Ball   and   Roller  Bearings   Division    submits   the 
following  table  of  sizes  for  clutch  release  type  thrust 
ball  bearings  as  proposed  recommended  practice: 
Clutch  Release  Type  Thrust  Ball  Bearings 


Number 

Bore 

Width 

Ball  Diameter 

1 

1% 

% 

2 

1% 

H 

ft 

3 

1% 

ih 

ft 

4 

1% 

% 

ft 

5 

1% 

% 

ft 

6 

2 

% 

ft 

7 

2% 

% 

ft 

8 

2« 

13 

% 

9 

2% 

11 

% 

10 

2% 

11 

% 

11 

2% 

13 

% 

12 

■:'. 

% 

•"•s 

All   dimensions  in   inches. 

These  bores  and  widths  are  intended  for  use  with  bearings 
with  or  without  assembling  bands. 

Roller  Chain  Standardization 

The   Chain    Division    recommends   the    adoption    of    a 
standard  tooth   form,  the   pressure  angle  for  a  6-tooth 


wheel  running  from  15  to  5  deg.  and  the  pressure  angle 
on  a  wheel  of  infinite  diameter  running  from  15  to  30 
deg.,  making  the  actual  working  face  of  the  tooth  a 
surface  concave  to  the  roller,  the  radius  of  which  is  ap- 
proximately 1.3  times  the  diameter  of  the  roller.  The 
complete  report  covers  the  exact  form  of  the  tooth  and 
the  details  of  the  cutters. 

The  Chain  Division  recommends  also  a  numbering 
system  for  roller  chains. 

Insulated  Cable 

The  report  of  the  Electrical  Equipment  Division  on 
Insulated  Cable  was  formulated  by  a  subdivision  con- 
sisting of  cable  and  passenger  car  manufacturers  after 
a  series  of  meetings  at  which  the  subject  was  exhaustive- 
ly discussed.  The  recommendations  of  the  Division 
will,  if  adopted  by  the  Society,  supersede  the  present 
S.  A.  E.  Standard  for  Insulated  Cable,  adopted  in  1916, 
which  it  is  thought  is  not  in  accordance  with  the  best 
engineering  practice  of  to-day. 

The  proposed  specifications  cover  conductors,  cotton 
separators,  rubber  insulation,  varnished  cambric  tape, 
braids,  armor,  tinning  test,  physical  tests,  miscellaneous 
tests  and  oil  tests  for  braids  as  applied  to  high  and 
low  tension  cables,  and  cables  used  for  starting  and  light- 
ing systems.  The  recommendations  include  tables  giv- 
ing armor  thickness  and  width,  number  and  nominal  size 
of  wires  in  stranded  cable,  thickness  of  insulation,  carry- 
ing capacity,  outside  dimensions,  etc.  The  report  con- 
tains also  a  proposed  revision  of  electrical  equipment 
nomenclature. 

Report  of  the  Engine  Division 

The  Engine  Division  recommends  certain  change-  in 
the  thickness  of  certain  sizes  of  cast  iron  carbureter 
flanges  used  in  stationary  engines.  The  division  also 
recommends  that  the  following  dimensions  be  added  to 
the  disk  clutch  flywheel  standards: 

Crankshaft  flange  counterbore:  minimum  diameter, 
1 :;  i  in.;  minimum  depth.  1    16  in. 

Flywheel  web  thickness  of  counterbore,  r>s  in. 

Clutch  counterbore  in  flywheel:  diameter  limits,  11.500 
and  11.503  in.;  depth,  3  1G  in.;  corner  radius,  1  32  in. 

Report  on  Rating  of  Storage  Batteries  for  Farm  Light- 
ing 

The  Isolated  Electric  Lighting  Plant  Division  has,  be- 
cause of  dissatisfaction  with  the  standard  rating  for 
storage  batteries  adopted  two  years  ago,  prepared  the 
revised  rating  standard  printed  below  and  recommends 
that  it  supersede  the  present  standard: 

Storage  batteries  for  farm  light  and  power  purposes 
shall  be  rated  in  terms  of  the  number  of  hours  discharge 
capacity  at  a  constant  rate  corresponding  to  300  watts, 
or  fifteen  20-watt  lamps. 
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111  determining  isolated  electric  light  and  power  plant 
battery   ratings,  manufacturers  shall  consider: 

1.  The  normal  range  of  specific  gravity  which  is  recom- 
mended for  the  battery  in  service  shall  be  used  dur- 
ing the  test. 

2.  The  battery  rating  shall  be  established  at  an  initial 
temperature  of  cells  not  to  exceed  80  deg.  Fahr. 

3.  The  watts  for  rating  lead  batteries  shall  be  based  on 
a  normal  voltage  of  2  volts  per  cell.  The  final  voltage 
on  continuous  discharge  shall  not  be  less  than  1.75 
volts  per  cell. 

4.  The  battery  to  be  tested  shall  not  be  charged  more 
than  120  per  cent  (in  ampere-hours)  of  the  last  pre- 
vious discharge. 

5.  The  resulting  test  shall  indicate  the  number  of  hours 
nf  service  a  lead-acid  battery  will  give  when  dis- 
charged at  a  constant  rate  corresponding  to  300 
watts. 

(i.  At  200  watts.  :'»2  volts,  the  constant  discharge  rate 
shall  be  6.25  amps. 

Headlamp  Brackets 

The  Headlamp  Bracket  Subdivision  of  the  Lighting 
Division  has,  in  cooperation  with  the  lamp  manufac- 
turers, developed  a  universal  fender  type  headlamp 
bracket  which  has  been  tested  and  found  satisfactory 
in  actual  practice.  This  bracket  has  a  spherical  mount- 
ing surface  for  the  lamp  body,  the  radius  of  curvature 
of  the  surface  being  2l  ■_•  in.  The  lamp  is  held  to  the 
mounting  surface  by  a  single  carriage  bolt.  The  ad- 
vantages of  the  proposed  construction  are  twofold:  the 
bracket  permits  universal  adjustment  of  the  lamp  as 
well  as  interchangeability  of  lamps.  The  proposed 
bracket  is  shown  in  the  cut  herewith. 


tamp  Body 


Beonng-M/sher 

Lock  Washer 
i'-ZO  Hex  Nur 


Carriage  5olf 
l'/i  "long-i^-  20thd  US  For  n 
Threaded  7/e"from  End 


posed    parabolic    headlamp    bracket. 


Standard  nomenclature  for  various  types  of  lamps  is 
also  recommended  in  the  report,  while  a  revision  of  the 
present  S.  A.  E.  tandard  for  lamp  bases,  sockets  and 
connectors  is   prop 

.Miscellaneous   Parts  and   Fittings 

The  Parts  and  Fittings  Division  recommends  for  adop- 
tion as  S.  A.  F.   recommended   practice  that 

The  outside  diameters  of  exhaust  pipes  extending 
from  the  engine  to  the  muffler  shall  conform  to  the 
following  inch  sizes:      1,    1',.   I'..    l:i,,  2,  2',,  2V2, 
23/4,  :!,  :'.'  ,.  3y2  and    1. 
This  recommendation   was   formulated  in  order  to  re- 
duce the  large  number  of  exhaust  pipe  diameters  used 
in    present    practice    and    make   it    unnecessary    for   the 


muffler  and  exhaust  heater  manufacturers  to  provide  for 
an  unnecessarily  large  number  of  sizes.  Such  a  stand- 
ard will  be  appreciated  by  the  tubing  mills  and  will  fa- 
cilitate deliveries  and  stocking.  The  recommendation  is 
intended  to  apply  to  future  production  and  is  based  on  a 
survey  of  present  practice  which  indicated  that  the  1%, 
!  1.  2.  2!4,  2'^,  2"'s  and  3-in.  pipe  sizes  were  most  gen- 
erally used. 

The  majority  of  steering  gear  connecting  rods  used 
are  made  with  separate  ball  studs  as  this  permits  more 
satisfactory  heat  treatment.  These  studs  are  now  made 
to  many  designs,  differing  but  slightly  in  detail,  but  are 
much  more  expensive  than  standardized  studs  would  be. 
The  following  table  of  proposed  standard  dimensions  is 
therefore  recommended: 


No. 

A 

B 

C 

D 

E 

F 

G 

a 

J 

K 

1 

1 

IVs 

A 

H 

16 

13 

3 

H 

0.766 

%-18 

ll/s 

lJ/2 

Vi 

1 

fJ 

16 

3'/s 

11  < 

0.766 

y8-i8 

3 

iy* 

1ft 

1^ 

iy* 

1 

I,' 

3', 

■^ 

0.875 

5A-l& 

4 

l.'/2 

1^8 

% 

m 

IH 

^ 

3's 

W 

1.000 

M-16 

6 

ih 

■*y» 

<A 

h'B 

IH 

1 

4<s 

ft 

1.250 

Vs-U 

Proposed    standard    dimensions   for   ball   studs. 

It  is  recommended  that  the  present  S.  A.  E.  standard 
for  square  shaft  fittings  be  revised  so  that  the  shaft 
end  and  nut  dimensions  conform  to  the  shaft  end  and 
nut  dimensions  of  the  present  S.  A.  E.  standard  for 
taper  fittings  with  plain  and  slotted  nuts. 

Universal  Joint  Hubs 

In  order  to  obtain  better  interchangeability  between 
universal  joints  and  transmissions,  the  Parts  and  Fit- 
tings Division  recommends  the  adoption  as  S.  A.  E. 
Recommended  Practice  of  the  universal  joint  hub  dimen- 
sions given  in  the  accompanying  table.  The  dimensions 
specified  are  of  importance  to  the  transmission  manu- 
facturers by  eliminating  many  present  variations  in 
these  parts,  and  to  the  transmission  purchasers  by  mak- 
ing available  transmissions  having  standardized  shaft- 
ends. 

The  original  recommendation  of  the  Division,  which 
was  circularized  among  the  universal-joint  transmission. 
passenger  car  and  motor  truck  manufacturers,  specified 
dimensions  for  the  outside  diameters  of  the  universal 
joint  companion  flange  in  order  to  permit  the  transmis- 
sion designer  to  lay  out  the  gearshift  rods  so  thai  thej 
would  clear  the  companion  flange.  Criticisms  received, 
however,  indicate  that  the  large  number  of  different  types 
and  sizes  of  companion  flanges  would  not  permit  specifj 
ing  outside  diameters  without  affecting  individual  de 
sign. 

Stationary  Engine  Belt  Speeds 

The  Stationary  Engine  Division  recommends  the  adop- 
tion of  the  following  belt  speeds  for  stationary  engines 
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i_J 


Nom- 
inal 
Diam. 

Hub  Diameter 

Minimum 

Finished 

Length  (B) 

C2 

D 

Lathe   Finish 
(A,) 

Ground  Finish1 
(A5) 

Max. 

Min. 

M,ax. 

Min. 

% 
A 
l 

m 

Hi 

l3/s 

2 

1.280 
1.530 
1.780 
2.030 
2.155 
2.280 
2.530 
3.030 
3.280 

1.270 
1.520 
1.770 
2.020 
2.145 
2.270 
2.520 
3.020 
3.270 

1.253 
1.503 
1.753 
2.003 
2.128 
2.253 
2.503 
3.003 
3.253 

1.250 
1.500 
1.750 
2.000 
2.125 
2.250 
2.500 
3.000 
3.250 

Vs 

% 
H 
Vb 
Vb 

1 

1 

% 

% 

H 

% 

a 

1A 

•E4 

h 

Vb 
V, 

All  dimensions  in  inches. 

'When  specified  the  maximum  eccentricity  of  the  ground 
surface  with  respect  to  the  hole  shall  be  0.002  in.  (indicator 
reading  0.004  in.) 

•'The  transmission  design  should  provide  clearance  for  the 
least  distance  from  the  end  of  the  hub  to  the  end  of  the  flange 
bolt.  ,  ,.       „. 

All  fittings  shall  be  S.  A.  E.  Standard  taper  or  spline  fit- 
tings.    The  nominal  diameter  applies  in  either  case. 
Recommended    universal-joint   hub   dimensions. 

used  for  driving  farm  power  equipment,  such  as  ensilage 
cutters,  milking  machines  and  circular  saws. 


Stationary  Engine  Belt  Speeds 


Nominal 


Nominal 
Engine  Rating, 
Hp. 
1% 
1% 
2 

2% 
3 
4 
5 


Stationary  Engine  Rating 

The  Stationary  Engine  Division  recommends  that  the 
following  horse-power  formula  be  adopted  as  general 
information  for  publication  in  the  S.  A.  E.  Handbook  as 
a  means  of  securing  uniform  practice  in  rating  station- 
ary engines: 

0.7854  D'LEN 

Nominal  Engine  Horsepower  = 


Belt  Speed, 

Engine  Rating, 

Belt  Speed, 

Ft.  Per  Min. 

Hp. 

Ft.  Per  Min 

550 

7 

1340 

COO 

8 

1420 

680 

9 

1500 

800 

10 

1575 

900 

12 

1700 

1030 

14 

1810 

1150 

15 

1860 

1250 

16 

1910 

where 


The  results  obtained  using  this  formula  are  almost 
exactly  80  per  cent  of  the  brake  horsepower  under  aver- 
age good  conditions  and  provide  the  desired  20  to  25  per 
cent  of  reserve  power. 

The  Stationary  Engine  Division  recommends  as  S.  A.  E. 
Recommended  practice  the  adoption  of  the  crankshaft 
and  crankpin  diameters  given  in  the  accompanying 
table. 

Crankshaft  and  Crankpin  Diameters  for  Stationary 
Engines 


13,000 

D  equals  the  piston  diameter  in  inches 

L  equals  the  stroke  in  inches 

R  equals  the  revolutions  per  minute  of  the  crankshaft 

N  equals  the  number  of  cylinders. 

The  formula  is  based  on  a  piston  displacement  of  L3,- 
000  cu.  in.  per  min.  per  hp.,  as  this  is  considered  a  very 
fair  average  factor  for  stationary  and  tractor  engines 
burning  either  kerosene  or  gasoline.  Various  mechanical 
arrangements  and  refinements  will,  of  course,  influence 
the  actual  results  on  any  one  engine. 


Crankshaft 

Crankshaft 

Cylinder 

and  Crankpin 

Cylinder 

and  Crankpin 

Bore 

Diameter 

Bore 

Diameter 

3 

1% 

5% 

2% 

3% 

1% 

6 

2y4 

3% 

1% 

6% 

2% 

3% 

1% 

7 

2% 

4 

1% 

7% 

2% 

4% 

1% 

8 

3 

4*2 

1% 

8% 

3% 

4% 

1% 

9 

3% 

o 

2 

9y2 

3% 

10 

4 

All  dimensions  in  inches. 

Other  recommendations  of  the  division  include  a  set 
of  dimensions  for  lubricator  cups  of  various  sizes  and 
a  table  of  w-ater  pot  or  hopper  capacities  for  engines  of 
various  rated  powers. 

Motor  Truck  Bodies  and  Front  Axle  Hubs 

The  subject  of  motor  truck  body  installation  dimen- 
sions was  first  proposed  to  the  Society  about  two  years 
ago  and  assigned  to  the  Truck  Division.  The  original 
plan  was  to  develop  a  standard  which  would  include  di- 
mensions for  the  mounting  of  bodies  on  trucks  and  also 
frame  widths,  distance  between  spring  centers,  wheel 
treads  and  turning  radii.  A  Subdivision  was  appointed 
which  obtained  considerable  data  on  the  practice  at  that 
time. 

The  original  program  has  been  reduced  so  that  this 
proposal  includes  only  dimensions  for  the  stringers, 
bolsters,  distance  from  the  back  of  the  seat  to  the  center 


Sucsil/  or 
Stringer 


F  (Subsill)  =  (Q  + 

Chain  Clearance)  — B 

Nominal 

Capacity, 

Tons 

Body 
Bolster  (B) 

Length 
Back  of 

Seat  to  End 
of  Frame  (X) 

Length  Back  of 
Seat  to  Cen- 
ter-Line of 
Rear  Axle  (Y) 

H> 

Dimension 

of 

Bolsters 

(M) 

H  to  l 

5 

108 

60 

3'2 

36 

lMtolH 

5 

120 

72 

36 

38 

2  to  2^ 

5 

132 
156 

81 
98 

36 

38 

3  to  4 

5 

144 
192 

90 
114 

36 

42 

5  to  6 

5 

144 

102 

90 
114 

36 

42 

'Dimension  H  permits  a  variation  of  plus  or  minus  2%  in.  of  Uie 
rear  axle   from   the  normal  position. 

Q  Is  measured  from  the  top  of  the  chassis  to  the  top  of  the  tires 
when  the  springs  are  deflected  to  the  "metal  to  metal"  position. 
Recommended    dimensions  for   truck    body   Installation. 
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of  the  rear  axle,  and  the  distance  from  the  back  of  the 
seat  to  the  rear  end  of  the  frame.  The  dimensions  were 
quite  generally  approved  as  being  suitable  for  the  inter- 
changeable mounting  of  truck  bodies  with  the  excep- 
tion of  special  types  such  as  large  van  bodies  and  special 
short  dump  bodies. 

The  proposal  as  now  submitted  by  the  Truck  Division 
for  adoption  as  S.  A.  E.  recommended  practice  is  shown 
in  the  accompanying  drawing  and  table,  and  indicates  the 
available  space  in  which  bodies  may  be  mounted.  The 
proposal  also  includes  the  nomenclature  of  the  body 
mounting  timbers,  which  at  the  present  time  are  known 
by  a  variety  of  terms.  It  is  believed  that  the  proposal 
includes  all  the  necessary  dimensions  for  the  installation 
of  truck  bodies  by  body  manufacturers  on  trucks  con- 
forming closely  to  the  dimensions  given  in  the  table,  and 
that  it  will  answer  the  requirements  for  such  standardi- 
zation which  had  been  urged  through  the  technical  press 
for  some  time. 

Readers  of  Automotive  Industries  will  recall  that 
the    report    of    the    Truck    Division    on    proposed    hub 


£  of  Tire  and Spoke 


Diagram     showing    truck     front    axle    hub    dimensions 
referred    to    in    accompanying    tables. 

Table  I — Dimensions  for  Inch  Size  Taper  Roller 
Bearing  Hubs 
Hub  and  Spindle 

R5 
9 

% 
7% 
ll' 
% 


R<; 


R7 
10% 

% 


R8 

10% 


12 


12 


12 


R9 

11% 

% 

12 

% 


1% 
.125 
.128 


'. 


2 

4.625 

4.628 


0 


2', 
5.126 

5.129 


2% 
5.567 


Number  Letter 

Diameter  of  flange B 

Flange  fillet  radius.... R 
Diameter  of  bolt  circle.. C 
Number  of  flange  bolts  .  . 
Diameter  of  flange  bolts.  . 
Spoke  thickness  between 

flanges    D 

Hub  diameter  for  wheel      )  4. 

bore    F  (4. 

Inner  edge  of  inner  bear- 
ing   to    centerline    of 

spoke   Z 

Inner  bearing   shoulder 

to     outer     bearing 

shoulder    L 

Spindle  diameter  at  in-      )  1.7495  1.9995  2.1245  2.4995  2.5620 

ner  bearing   K  (  1.7485  1.9985  2.1235  2.4985  2.5610 

Spindle  diameter  at  out-      (1.187     1.4995  1.7495  1.9995  1.9995 

er    bearing N  |  1.186 

Hub     bore     for     inner      f  3.482 

bearing   P  j  3.481 

Hub     bore      for     outer      )  2.857 

bearing    Q  j  2.856 

Overall  length  of  inner 

bearing    XX     1.5000  1.5000  1.5000  1.7500  2.1250 

Overall  length  of  outer 

bearing  only YY     1.1875   1.1563  1.5000  1.5000  1.5000 


2  -         2§8 


2%        3J2 


2% 
5.938 
5.943 


U. 


3J3 


1.4985  1.7485  1.9985  1.9985 
3.981     4.372     4.731     5.184 


3.979 

4.370 

4.729 

5.182 

3.154 

3.482 

3.981 

3.981 

3.153 

3.481 

3.979 

3.979 

standards  submitted  at  the  annual  meeting  of  the  So- 
ciety last  January,  was  referred  back  to  the  committee 
and  later  considered  at  a  meeting  held  in  Detroit  on 
March  3.  Other  meetings  of  interested  manufacturers 
were  held  later  and  the  whole  matter  finally  considered 
by  the  Truck  Division  meeting  held  recently  in  New  York 
at  which  representatives  of  truck,  axle,  bearing  and 
wheel  makers  were  present.  The  whole  proposal  as 
presented  to  the  Truck  Division  included  two  series 
of  spindle  sizes  with  their  related  parts  in  consider- 
able detail.  After  thorough  discussion  of  this  pro- 
posal, it  was  deemed  best  to  limit  the  proposed  stand- 
ard to  only  such  dimensions  as  are  essential  for  the  in- 
terchangeability  of  bearings  and  wheels  on  the  proposed 
series  of  spindles. 

The  Truck  Division  therefore  recommends  for  adop- 
tion as  S.  A.  E.  recommended  practice,  the  dimensions 
shown  in  the  accompanying  drawing  and  tables  for  in- 
stallation of  inch  size  roller  bearings  and  metric  ball 
and  roller  bearings. 

Table  II — Dimensions  for  Ball  Bearing  or  Metric  Roller 
.Bearing  Hubs 

Hub  and  Spindle 

Number  Letter     B5 

Diameter  of  flange B     9 

Flange   fillet    radius.... R       J/i 

Diameter  of  bolt  circle.  .C     7% 

Number  of  flange  bolts.  .    12 

Diameter  of  flange  bolts. .        J/i 

Spoke  thickness  between 
flanges   D     1% 

Hub  diameter  for  wheel      {  4.625 
bore   F  J  4.628 

Inner  edge  of  inner  bear- 
ing to  centerline  of 
spoke   Z       ft  14  %  ft  7/g 

Inner  bearing  shoulder 
to  outer  bearing  shoul- 
der     L     2ft        2%  2%        21*        2% 

Length  of  ball  bearing 
spacer a     2||        2s?  2§i        341        3ii 

Spindle  diameter  at  in- 
ner bearing M 

Spindle  diameter  at 
outer    bearing N 

Hub  bore  for  inner  bear- 
ing     P 

Hub  bore  for  outer  bear- 


B6 

B7 

B8 

B9 

9% 

10% 

11% 

12% 

% 

% 

% 

% 

8 

8% 

9% 

10% 

2 

12 

12 

12 

% 

% 

% 

% 

2 

2% 

2% 

2% 

5.000 

5.563 

5.938 

6.375 

5.003 

5.567 

5.943 

6.380 

1.7703  1.9671  2.1640  2.3608  2.5577 

1.7689  1.9657  2.1626  2.3594  2.5563 

1.3766  1.5734  1.7703  1.9671  2.1640 

1.3752  1.5720  1.7689  1.9657  2.1626 

3.9362  4.3299  4.7236  5.1173  5.5110 

3.9340  4.3277  4.7214  5.1141  5.5078 

3.1488  3.5425  3.9362  4.3299  4.7236 

ing Q  J  3.1466  3.5403  3.9340  4.3277  4.7214 

Overall    length    of    inner 

bearing XX     lft  1%  1JJ        2%        2ft 

Overall    length    of    outer 

roller  bearing  onlyVYY     1%  1ft  lft        1%        ift 

'  When  the  outer  hub  bearing-  is  a  ball  bearing,  the  space  required 
for  it  is    (X,  +  YY)  —a. 

With  approval  of  this  report  by  the  Standards  Com- 
mittee, it  is  proposed  to  continue  this  work  to  include  a 
series  of  similar  hub  dimensions  for  passenger  car  front 
axle  hubs  and  also  if  feasible,  for  a  complete  line  of  rear 
axle  hubs  for  passenger  cars  and  motor  trucks. 


Chairmen  for  S.  A.  E.  Summer 
Meeting  Sessions 

THE  following  men  are  expected  to  serve  as  chair- 
men at  the  various  sessions  of  the  Summer  Meeting 
of  the  Society  of  Automotive  Engineers,  to  be  held  at 
West  Baden,  Ind.,  May  24  to  28:  Standards  Committee 
Meeting,  afternoon,  May  24,  B.  B.  Bachman ;  Business 
Session,  evening,  May  24,  President  David  Beecroft; 
Aeronautic  Session,  morning,  May  25,  Howard  E.  Coffin ; 
Transportation  Session,  morning,  May  25,  H.  W.  Alden; 
General  Research  Session,  morning,  May  26,  H.  M. 
Crane;  Combustion  Session,  morning,  May  27,  Thomas 
Midgley,  Jr.;  Fuel  Research  Session,  morning?  May  28, 
O.  C.  Berry. 
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Judges'  Report  on  the  1920  British 
Tractor  Trials 

Much  delayed  notation  of  decision  of  event  held  at  Lincoln  six  months 
ago  is  disappointing  in  that  it  does  not  state  definitely  individual  results. 

MORE  than  six  months  after  the  event,  the  judges'  judging   and    that   it   would   have   required   extreme   uni- 

report    concerning    the    tractor    trials    held    near  formity  (which  was  lacking)   in  the  general  conditions  to 

Lincoln,   England,  last   September  has  been   issued  have  warranted  arranging  the  machines  in  order  of  merit 

by  the  Royal  Agricultural  Society.     It  is  a  disappointing  under  the  various  headings — work  done,  amount  and  cost 

form  of  report  for  those  makers  whose  machines  did  well,  of  fuel  consumed,   drawbar  pull,   mechanical   design,  etc. 

for   beyond   descriptive    references    and   tabulated    specifi-  And  yet  they  say  that  they  had  no  difficulty  in  selecting 

cations  it  does  not  refer  individually  to  the  competing  ma-  the  prize  winner  in  each  class. 

chines — except  to  mention  again  the  "awards"  that  were  As  an  appendix  to  their  report,  the  judges  publish  two 

made  in  the  various  classes  a  week  or  so  after  the  trials.  estimates  of  plowing  costs,  one  from  a  man  who  farms 

The  actual  performances  of  the  competing  tractors  are  in  the  district  in  which  the  trials  were  held  and  who  gives 

set  out  in  one  of  the  tables,  but  these  are  merely  grouped  the  cost  of  horse  plowing,  and  another  from  a  farmer  who 

in  the  various  classes,  with  minimum,  maximum  and  the  gives  both  tractor  and  horse  plowing  costs  from  his  own 

average  of  the  five  best  given  under  the  different   head-  experience.     The  former's  figures  enable  a  comparison  to 

ings.    The  portion  of  this  table  dealing  with  internal  com-  be  made  between  the  average  of  the  competing  tractors, 

bustion  engined  tractors  and  self-contained  plows  is  given  The  Lincoln  farmer  referred  to  gives  the  average  cost 

herewith;  from  this  it  will  be  gathered  that,  taking  the  of  plowing  6  in.  deep  in  the  trials  district  with  horses 

average  of  each  class  in  cost  of  fuel  and  labor  per  acre,  in  1920  as  follows: 

the  four-furrow   outfits   did   not   show   up  well  compared  Light  land $5.60  per  acre 

with  these  with  two  and  three  furrow  plows,  while  there  Heavy  land $10  to  $11  per  acre 

is  not  much  to  choose  between  the  two  last  mentioned  and  j^e  0j.ner  farmer's  estimated  costs  are: 
the  self-contained  three-furrow  units. 

Explanatory   of   this   table   it    may   be   said  that  where  Tractor  Plowing  Per  Acre 

two  lines  of/ figures  are  bracketed  in  respect  of  fuel,  the      Wear  and  tear  of  tractor $2.50 

second  line   represents   what   is   termed   the   cost  or  con-      Kerosene,  4  gal.  at  46  cents 1.84 

sumption  per  "equivalent"  acre,  the  latter  basis  being  ar-      Lubricating  oil   0.36 

rived  at  by  reducing  the  drawbar  pull  to  a  standard  of  Labor — one  man  at  $17.50  per  week:  weekly  aver- 

500   lb.   per   furrow.      Actually   the   drawbar   pull   varied  age>  15  acres;  cost  per  acre , .  .        1.12 

from   335  lb.   to   565   lb.   per  share   in   the  light   land;   in      Plow,  shares,  etc 0.60 

the  heavy  land  the  maximum  was  1250  lb.  per  furrow.    An  

acre  of  the  latter  in  the  second  set  of  figures  would  there-      Cost  per  acre $6.42 

fore  be  calculated  as  2'L.  "equivalent"  acres.  . 

In   the  working  out   of  costs  kerosene   is  taken  at  the  Horst    Plowing  Per  Day 

lira  e   paid  at  Lincoln,  viz.,  46  cents  per  Imperial  gallon      Three  horses  at  $2  per  day $6.00 

and   gasoline  at  82  cents    (at   normal   rate  of  exchange).      One  man  and  one  boy,  per  clay 3.60 

Labor  is   taken  at   36  cents  per  hour.  Plow,  shares,  etc.,  per  day 0.48 

The  judges   in   their  summary  refer  with   approval  to  

the  fact  that  out  of  thirty-eight  competing  machines,  two      Estimated  daily  work,  five-sixths  of  an  acre 10.0S 

only  retired  during  the  trials.    They  also  say  that  the  uni- 

formity  of  excellence  greatly   increased  the  difficulties  ol      Cost  per  acre $12.1^ 

Total  i  lost. 
Labor  and 
ii    Ho  Fuel  in  Imp.  Gallons  -Fuel  Cost,  in  Cents,— ,        Fuel,  in  Cents, 

Pei    Acn  Pei     Lore  Per  Ac  n  Per  Acre  Per  Acr< 

i  Al  Average  Wi  rai  i  Average  \  i  erage  v    j 

fl.  Mini-  of  Ft  Maxi        Mini      of  Five      Maxi-      Mini-       ofFive        Maxi-      Mini-     WTiole 

mini    Lowest      mum      mum     Lowi    I     mum        mum     Lowest     mum        mum        Lowest        mum       mum 

•         1-58  1-9  0  B. [\tU  [Hi  tVd]       »«  »« 

,  -  ,  ,,,  .,       I  3  12  -     ,.  ,,,,.       I  157.2  176.S  253.4  I       ,  262 

1  '    '    '  !     "  63.0  1 14.0        j    L062  l36  „  ,;,;  2    |         --' 

.,   T|  4.12  94.8  136.0  189.6 

-     !,  I  '!;;       I  136.2  167.0  299  «   I       [JJ  §gg 

n  L         1.30         1  I  '"I      H  7j  144.0      ^     sl,  s  g ,  „  2 15  6  1 

... 

■■',;.     Light       I          1          1.21           ...          1.60         2.62           ...             3.6            .6          120.4            250.8          1 » I  216 

i         l                                                    7.12          TIM           327.6           100  100 

7  Self-conta                                                                                                                                                                                                    „,.,-■  „.,o 

!.  .  i  3         1  1.46         1.8!  i  1.4  l.S  ^7  "  100.6  130.6  206.0  1 ..  I 

[.31                                                                        S.21           16.8          74.8         116.0          104.4           173  8          285.6          151  31fi 

i  ...  minimum  time  and  minimum  fuel  consumption  pi      icn    do  applj    to  th<     lami    tractor.     The  same 

for 


i 


May  19,  1921 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 


1051 


Features  of  Mechanical  Interrupters 
for  Ignition  Systems 


Part  I 


An  article  pointing  out  the  nature  of  the  functions  performed  by  an  in- 
terrupter, in  relation  to  other  parts  of  the  ignition  system,  and  discuss- 
ing the  fundamental  requirements  of  a  well  designed  interrupter. 

By  Harry  F.  Geist 


IT  is  very  evident  from  the  amount  of  attention  that 
has  been  given  to  the  development  and  design  of 
the  mechanical  interrupter  that  it  is  a  very  impor- 
tant element  of  an  ignition  system. 

It  is  the  purpose  of  this  article  to  point  out  the  neces- 
sary functions  that  the  interrupter  has  to  perform  in 
the  operation  of  the  ignition  system  and  to  discuss  the 
fundamental  considerations  that  must  be  borne  in  mind 
in  the  development  of  a  good  interrupter  and  of  its  con- 
nection with  the  rest  of  the  ignition  system. 

In  the  design  of  such  a  mechanism  as  an  interrupter, 
success  must  be  based  upon  a  sound  principle  and  is 
attained  by  the  proper  proportioning  of  parts,  by  the 
proper  selection  and  quality  of  materials  and  perhaps 
most  important  of  all,  by  the  workmanship  represented 
in  the  quantity  production  of  the  mechanism.  Because 
of  the  fact  that  the  successful  operation  of  the  inter- 
rupter depends  upon  so  many  considerations,  criticism 
of  any  of  the  designs  shown  would  be  out  of  place  and 
is  not  intended.  The  service  that  any  particular  inter- 
rupter is  giving  will  speak  for  itself  better  than  any 
other  form  of  analysis  possibly  could. 

Evolution  of  High  Tension  Ignition  Systems 

The  first  electrical  high  tension  ignition  systems  con- 
sisted of  a  vibrating  induction  coil  that  was  energized 
intermittently  by  a  battery  of  cells.  In  these  induction 
coils  the  interrupter  consisted  of  a  magnetically  oper- 
ated trembler,  constructed  integral  with  the  coil  and 
operated  by  the  magnetic  action  of  the  coil  core,  so  that 
the  timing  of  the  system  depended  upon  an  extra  mech- 
anism known  as  a  "timer"  that  was  geared  in  timed 
relation  to  the  engine.  With  such  a  system  every  time 
the  timer  would  complete  the  circuit  between  the  bat- 
tery and  the  primary  coil,  a  shower  of  sparks  would  be 
delivered  to  the  spark  plug  at  a  frequency  dependent 
upon  the  adjustment  of  the  trembler  and  covering  the 
complete  period  of  closed  circuit  at  the  timer. 

For  multi-cylinder  installations,  the  system  required 
as  many  induction  coils  and  timer  contacts  as  there  were 
cylinders,  so  that  the  timer  served  also  as  a  distributer 
in  the  primary  circuit  of  the  system. 

The  first  simplification  of  this  system  came  in  the 
form  of  a  master  vibrator  which  consisted  of  one  trembler 
interrupter  that  was  operated  electro-magnetically  by 
means  separate  from  the  coils  and  produced  the  sparks 
in  turn  in  the  particular  coil  with  which  the  timer  con- 
nected it.  , 

At  this  same  time  the  alternating  current  low  tension 


magneto  was  coming  into  use.  It  was  connected  to  a 
suitable  step-up  coil  for  energy  transformation  and  was 
equipped  with  a  mechanical  interrupter  in  the  primary 
circuit  and  a  distributer  for  the  high  tension  circuit. 
Both  the  interrupter  and  the  distributer  were  con- 
structed integral  with  the  magneto,  and  were  thus  timed 
to  the  engine.  The  interrupter  in  such  a  system  not 
only  served  its  functions  as  a  circuit  breaker  but  took 
the  place  also  of  the  timer.  It  is  this  same  type  of 
mechanical  interrupter  that  to-day  serves  to  break  the 
primary  circuit  for  spark  production  and  to  time  the 
spark  to  the  engine  as  well. 

From  this  type  of  magneto  and  step-up  coil  system  it 
was  natural  for  the  self-contained  high  tension  magneto 
to  follow,  thus  eliminating  the  separate  step-up  coil, 
but  maintaining  the  same  form  of  mechanical  inter- 
rupter and  high  tension  distributer. 

The  success  obtained  by  the  use  of  the  mechanical  in- 
terrupter and  its  single  spark  delivery,  in  the  case  of 
magneto  systems,  made  its  adoption  the  logical  step  in 
what  is  now  the  modern  interrupter-distributor  battery 
and  coil  type  of  ignition  system.  So  that  in  the  modern 
high  tension  ignition  system,  the  mechanical  interrupter 
serves  both  as  circuit  interrupter  and  as  timer  in  both 
the  magneto  and  the  battery  and  coil  systems. 

The  matter  of  its  serving  as  a  timer  to  the  system  is 
due  to  the  fact  that  the  interrupter  is  always  geared  in 
timed  relation  to  the  engine,  and  since  its  actuation  is 
always  affected  by  the  rotation  of  the  armature  in  the 
case  of  magnetos  it  is  always  in  timed  relation  to  the 
electrical  firing  range  of  the  magneto. 

In  the  case  of  so-called  "variable  ignition"  the  inter- 
rupter may  be  adjusted  to  actuate  at  any  time  desired 
on  the  firing  range,  while  for  "fixed  ignition"  the  inter- 
rupter is  always  operated  at  the  same  piston  position. 

The  principal  functions  performed  by  the  mechanical 
interrupter  are  those  affecting  the  electrical  operation 
of  the  ignition  system  when  the  interrupter  "makes" 
and  "breaks"  the  primary  circuit,  but  before  attempting 
to  study  these  functions,  let  us  first  consider  a  typical 
interrupter  and  its  mechanical  and  electrical  connec- 
tions to  a  high  tension  magneto. 

Interrupter  Connect  ions  With  Magneto 

Fig.  1  shows  a  typical  magneto  interrupter  and  its  con- 
nection with  the  rest  of  the  machine.    The  breaker  plate 
carries  an  insulated  plate  in  which  the   insulated 
arrying  screw  is  adjustably  fitted. 

Pivoted  upon  the  breaker  plate   is  also  a   lever  arm 
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having  two  projecting  ends.  At  one  end  of  this  arm 
the  grounded  contact  is  carried,  and  a  spring,  secured 
at  one  of  its  ends  to  the  lever  arm  and  at  the  other  end  to 
the  breaker  plate,  tends  normally  to  hold  the  two  con- 
tacts together.  These  contacts  are  usually  of  a  plati- 
num-iridium  alloy.  At  the  other  projecting  lever  end,  a 
fibre  bumper  block  is  inserted  for  co-action  with  the 
cams,  so  that  the  rotation  of  the  breaker  plate  produces 
an  opening  of  the  contacts  every  time  the  bumper  block 
engages  a  cam. 

The  lever  arm  pivot  fits  into  a  fibre  bushed  bearing 
so  that  oil  will  not  be  necessary  for  lubrication.  It  is 
very  important  that  the  lever  arm  works  easily  on  its 
pivot,  without  being  loose,  and  it  is  especially  impor- 
tant that  it  shall  never  stick.  A  retaining  spring  (not 
shown  in  Fig.  1  but  shown  in  Fig.  9)  is  adapted  to  hold 
the  lever  arm  in  place  upon  the  breaker  plate.  The  lever 
arm  spring  is  also  backed  up  by  buffer  springs  at  each 
of  its  ends  to  relieve  the  strains  that  would  otherwise 
cause  fatigue. 

The  breaker  plate  is  further  equipped  with  a  tapered 
concentric  boss  and  key  that  fits  into  a  female  taper  in 
the  end  of  the  armature  shaft,  and  the  entire  mechan- 
ism is  securely  held  in  place  by  an  insulated  connecting 
screw  that  completes  an  electrical  connection,  between 
the  insulated  breaker  plate  and  the  condenser  plate,  so 
that  the  connecting  screw  serves  the  double  purpose  of 
mechanically,  securing  the  interrupter  to  the  armature 
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lation  to  the  engine,  the  resulting  spark  can  be  adjusted 
to  occur  at  different  piston  positions. 

For  the  "H"  armature  type  magneto,  represented  in 
the  figure  there  are  two  cams;  one  for  the  positive  spark 
and  the  other  for  the  negative  spark,  and  they  are  so 
located  that  for  the  "advanced"  engine  firing  position 
the  circuit  will  be  interrupted  just  following  the  mag- 
netic break  between  the  trailing  armature  core  tip  and 
the  field  pole  shoe  tip  it  is  leaving,  while  for  the  "re- 
tarded" engine  firing  position  the  interruption  can  be 
adjusted  to  occur  as  much  as  30  deg.  of  armature  motion 
later.  A  stop  pin  usually  limits  the  motion  of  the  inter- 
rupter housing  to  the  firing  range  of  the  magneto. 

The  interrupter  housing  is  held  in  its  place  upon  the 
armature  bearing  plate  flange  by  a  post  and  spring 
means  clamping  against  a  cover  over  the  end  of  the  in- 
terrupter housing. 

As  further  features  of  interest,  not  essential  to  the 
interrupter,  but  to  the  high  tension  system  as  a  whole,  a 
grounding  brush  and  spring  makes  a  direct  electrical 
connection  between  the  magneto  frame  and  the  rotating 
armature  so  as  to  prevent  the  high  tension  spark  cur- 
rent from  passing  through  the  bearings  every  time  a 
spark  is  delivered  by  the  secondary  circuit.  In  addition 
to  this  precaution,  the  annular  bearings  sometimes  have 
their  races  insulated  from  the  bearing  plates  by  the  use 
of  fiber. 

A  second  grounding  brush  is  mounted  in  the  inter- 
rupter plate  to  engage  with  the  armature 
bearing  plate  of  the  frame.  This  brush  serves 
as  an  auxiliary  to  the  above-mentioned  ground- 
ing brush  and  serves  especially  for  installa- 
tions in  which  a  switch  is  employed  to  short 
circuit  the  interrupter  for  cutting  off  the 
ignition. 


FIBER 
BUMPER 
INSULATED  PLATE 

BREAKER  PLATE  BEARING  INSULATION^ 

Fig.   1 — Typical   mechanical   interrupter  and   its  connections 


and  of  electrically  connecting  the  interrupter  with  the 
condenser. 

A  further  electrical  connection  between  the  insulated 
primary  winding  terminal  and  the  condenser  plate  ties 
the  primary  winding  to  the  insulated  breaker  plate  also. 

The  other  side  of  the  condenser  and  the  other  terminal 
of  the  primary  winding  are  grounded  to  the  armature 
core  and  thus  are  electrically  connected  to  the  breaker 
plate  through  the  taper  fit  between  the  breaker  plate 
and  the  armature  shaft.  From  this  arrangement  it  is 
very  evident  that  when  the  interrupter  contacts  are  to- 
gether both  the  primary  winding  and  the  condenser  are 
short  circuited  through  the  lever  arm  spring,  the  lever 
arm,  the  contacts  and  the  connecting  screw. 

This  short  circuit  allows  the  primary  winding  to  gen- 
erate and  store  energy  with  the  rotation  of  the  arma- 
ture and  keeps  the  condenser  "empty"  during  the  period 
orl   circuit. 

The  cams  which  make  possible  the  interruption  of  the 
circuit,  at  the  contact  points,  are  mounted  in  a  housing 
that  is  carried  concentrically  upon  a  flange  projection  of 
the  armature  bearing  plate,  and  the  housing  is  so  adapted 
that  it  may  be  rocked  on  this  dowel  flange  by  means  of  a 
lever.  With  this  adjustable  breaker  housing  carrying 
the  cams,  it  is  evident  that  the  time  of  circuit  interrup- 
tion can  be  changed  to  different  armature  positions  and 
due  to  the  fad  thai  the  armature  is  geared  in  timed  re- 


Interruption  of  Primary  Circuit 

The  most  important  electrical  function  per- 
formed by  the  interrupter  is  to  break  the 
primary  short  circuit  at  a  time  when  the 
energy  generated  and  stored  in  the  primary 
winding  is  such  that  a  high  tension  spark  will 
be  produced  in  the  secondary  circuit.  In  order 
to  make  this  break  of  the  electrical  circuit  as 
effective  as  possible,  the  separation  that  takes  place  be- 
tween the  contacts  must  be  produced  in  a  quick  and  de- 
cided manner,  so  that  after  the  contacts  have  once  sepa- 
rated, all  the  subsequent  electrical  action  in  the  primary 
circuit  will  take  place  between  the  primary  winding  and 
the  condenser. 

To  accomplish  this  feat,  the  pivoted  arm  type  of  inter- 
rupter shown  in  Fig.  1  has  been  developed  to  a  high  de- 
gree of  perfection,  it  being  maintained  that  the  rigidity 
of  the  arm  assures  that  the  contacts  will  positively  and 
quickly  separate  when  the  fiber  bumper  engages  with 
the  cams. 

Fig.  2  is  presented  to  show  graphically  the  electrical 
phenomena  of  the  energized  primary  circuit  coincident 
to  an  interruption. 

The  lower  curve,  starting  at  the  left,  shows  how  the 
current  is  generated  during  a  period  of  short  circuit  un- 
til it  reaches  about  its  maximum  value  at  the  instant 
of  break.  The  upper  curve  shows  that  the  voltage  across 
the  contacts  during  this  period  is  zero. 

If  the  interruption  did  not  take  place  the  current 
would  flow  as  per  the  dotted  line  designated  "uninter- 
rupted current"  and  the  voltage  would,  of  course,  re- 
main zero. 

But  at  the  instant  of  break,  two  simultaneous  results 
follow,  first  the  current  generation  ceases  and  must  drop 
i    ward  zero,  and  second,  the  empty  condenser  which   is 
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CURRENT  WITH  EARLY  CLOSE 

CURRENT  WITH  LATE  CLOSE 


RESULTANT  CURRENT  MAXIMUMS- 


Fig.  2  (Upper)  —  Electrical  phenomena  accompanying  break  of 

primary    circuit,    including    effect    of    vibrations 

Fig.    4     (Lower)  —  Illustrating    effect    of    time    of    make    upon 

current   values.      (Magneto   system) 

suddenly  thrown  into  the  circuit  across  the  primary 
winding  will  start  to  absorb  a  charge  of  energy  from  the 
primary  winding. 

The  combination  of  these  two  results  is  that  the  cur- 
rent generation  in  the  primary  suddenly  ceases  and  the 
primary  energy  tending  to  enter  the  condenser  causes 
the  primary  winding  current  to  drop  toward  zero  pre- 
cipitously, inducing  a  very  high  voltage  per  turn  in 
both  the  primary  and  secondary  windings.  This  induced 
voltage  is  shown  in  Fig.  2. 

It  is  this  voltage  that  initiates  the  spark  at  the  sec- 
ondary circuit  spark  plug  and  permits  the  secondary 
winding  to  discharge  most  of  the  energy  in  the  form 
of  a  high  tension  spark. 

The  balance  of  the  energy  will  oscillate  electrically 
between  the  primary  winding 'and  the  condenser  until 
it  is  dissipated  in  primary  circuit  losses. 

The  effect  desired  in  a  quick  break  of  the  circuit  is 
that  the  current  shall  drop  toward  zero  and  the  voltage 
induced  rise  toward  its  maximum  value  as  quickly  and 
as  directly  as  possible,  so  as  to  keep  the  period  of  time 
designated  in  Fig.  2  by  ".00001  second"  as  small  as  pos- 
sible. 

While  this  period  of  time  under  perfect  conditions  is 
controlled  by  the  balance  of  the  electrical  circuits  and 
not  by  the  interrupter,  certain  faulty  conditions  such  as 
arcing  at  the  contacts  or  a  hesitating  interruption  of  the 
circuit  can  affect  this  period  of  time  very  materially. 
These  conditions  will  be  discussed  subsequently. 

At  the  instant  that  the  contacts  first  separate,  the 
condenser  will  start  to  take  on  a  charge  of  energy  at  a 
very  high  rate  and  the  current  flow  into  the  condenser 
will  therefore  be  very  high,  perhaps  ten  times  or  more 


Fig.    3     (Upper) — Phenomena    typical    of    arcing    at    contacts 

Fig.    5     (Lower)  —  Effect    of    interrupter    closing    on    primary 

current.     (Battery  system) 


the  maximum  winding  current  generated.  The  result  is 
that  this  current  will  tend  to  take  all  the  paths  possible 
in  getting  to  the  condenser.  These  paths  include  the 
interrupter  lever  and  its  spring,  which  are  intended  to 
be  its  only  path  from  the  interrupter  lever  grounded 
contact  to  the  breaker  plate,  and  it  is  partly  to  prevent 
the  rush  of  condenser  charging  current  on  the  grounded 
side  from  flowing  through  the  lever  arm  pivot  and  the 
cams,  that  the  fiber  bushing  and  the  fiber  bumper  block 
are  mounted  in  the  interrupter.  Fiber  is  also  used  at 
these  places  because  of  the  excellent  mechanical  results 
obtained  by  a  bearing  between  fiber  and  steel. 

In  some  of  the  earliest  types  of  magnetos,  the  prac- 
tice was  started  of  having  a  copper  strip  along  with  the 
interrupter  arm  spring  to  aid  in  taking  care  of  this  ion- 
denser  charging  current  on  the  grounded  side,  but  while 
this  idea  seemed  to  have  considerable  theoretical  value, 
it  was  found  by  experience  to  be  unnecessary. 

Arcing  at  Interrupter  Contacts 

Following  the  interruption  of  the  primary  circuit,  one 
of  the  most  undesirable  things  that  can  happen  is  to 
have  arcing  at  the  interrupter  contacts. 

This  arcing  burns  away  the  platinum  contacts  very 
rapidly  when  it  is  excessive,  or  it  will  also  produce  a 
coating  such  as  an  oxide  on  the  contacts  that  will  soon 
impair  very  much  the  operation  of  the  system. 

Some  makers  of  magnetos  advertise  thai  a  little  arcing 
at  the  contacts  is  necessary  to  keep  the  contacts  clean, 
but  the  writer  believes  the  value  of  arcing  in  that  direc- 
tion rather  questionable. 

One    of    the    principal    functions  of  the  conden 
a  high  tension  ignition  system  is  to  prevent  arcing  by 
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handling  all  the  energy  that  is  not  transferred  to  the 
secondary  circuit,  but  even  at  best  occasional  arcing 
will  occur.  Continual  arcing  at  the  interrupter  contacts 
is  usually  an  indication  of  poorly  balanced  circuits  or 
of  a  poor  connection  in  the  primary  circuit. 

Beside  the  evil  effect  of  arcing  upon  the  platinum 
contacts,  this  arcing  when  excessive  also  reduces  the 
amount  of  energy  that  will  be  delivered  to  the  high  ten- 
sion spark.    This  point  is  illustrated  by  Fig.  3. 

Fig.  3  shows  how  the  total  period  of  sparking  is  di- 
vided between  a  period  of  breaker  arc  and  a  period  of 
high  tension  spark,  and  shows  that  the  high  tension 
spark  cannot  begin  to  take  place  until  after  the  primary 
circuit  arc  has  ceased.  Therefore  if  a  large  part  of  the 
energy  available  for  a  spark  is  spent  in  the  breaker  arc 
it  must  be  very  evident  that  the  energy  left  for  the  hiirh 
tension  spark  will  be  reduced  that  much.  If  you  have 
ever  watched  a  high  tension  magneto,  on  test,  that 
would  arc  rather  badly  at  times,  you  have  perhaps  no- 
ticed that  the  accompanying  high  tension  spark  was 
very  poor.  It  is  to  explain  this  phenomena  that  Fig.  3 
is  presented.  In  Fig.  3  the  shaded  areas  on  the  current 
and  the  induced  voltage  curves  are  components  of  the 
energy  spent  in  the  arc. 

In  addition  to  the  evil  effect  of  arcing  upon  the  plati- 
num contacts  and  the  corresponding  reduction  of  the  high 
tension  spark,  arcing  has  still  another  detrimental  ef- 
fect upon  the  operation  of  the  system.  It  seems  that  the 
amount  of  voltage  that  will  be  induced  in  the  windings 
following  the  interruption  of  the  primary  circuit  de- 
pends largely  upon  the  amount  of  current  flow  in  the 
primary  winding  just  before  break,  that  is  the  further 
the  current  has  to  drop  toward  zero  following  break  the 
greater  the  induced  voltage  will  be.  During  arcing, 
as  shown  by  Fig.  3,  there  is  a  gradual  fall  of  current 
so  that  when  the  condenser  does  get  started,  the  result- 
ing induced  voltage  peak  will  not  be  as  great  as  it 
would  had  no  arcing  taken  place. 

When,  as  in  some  installations,  the  ignition  system 
has  all  it  can  do  under  the  best  of  conditions,  it  is  very 
evident  that  arcing  at  the  interrupter  might  cause  the 
ignition  to  fail.  The  effect  of  arcing  upon  the  voltage 
induced  has  a  pronounced  influence  upon  the  slow  speed 
performance  of  a  magneto  and  in  general  it  will  be  found 
that  a  magneto  that  arcs  badly  will  not  function  at  as 
slow  a  speed  as  it  otherwise  would. 

Closing  of  Interrupter  Contacts 

While  the  breaking  of  the  primary  circuit  is  the  im- 
portant function  performed  by  an  interrupter,  the  cir- 
cuit must  close  again  to  be  ready  for  the  next  successive 
break,  so  that  this  closing  or  "making"  of  the  short  cir- 
cuit is  also  important  and  has  an  important  bearing 
upon  the  performance  of  the  ignition  system,  whether 
magneto  or  battery  system,  especially  at  the  higher 
speeds   of  operation. 

To  explain  the  importance  of  the  phenomena  of  mak- 
ing the  circuit,  Fig.  4  is  presented  to  illustrate  what 
takes  place  in  the  case  of  magnetos. 

In  this  figure  the  "uninterrupted"  current  and  the  "in- 
terrupted" current  waves  are  superimposed  in  about 
their  true  relationship  to  each  other. 

The  time  of  break  of  an  interrupter  is  determined 
definitely  by  the  position  of  the  cams,  but  in  most  inter- 
rupters the  time  of  "make"  depends  upon  the  relation 
of  the  reactionary  forces  of  the  lever  arm  to  the  arm 
spring  force. 

As  the  armature  rotates  and  the  interrupter  lever 
arm  is  actuated  by  engagement  with  the  cams,  the  arm 
receives  a  certain  amount  of  throw  and  due  to  the  inertia 
that  the  arm  is  bound  to  have  the  spring  is  unable  to 


bring  the  contacts  to  a  close  immediately  on  passing  the 
cam.  This  throw  increases  as  the  speed  of  the  armature 
rotation  increases  and  the  result  is  that  the  "make"  of 
the  circuit  may  occur  45,  to  90  or  more  degrees  of  arma- 
ture rotation  following  "break." 

During  the  period  of  "open  circuit"  following  the  inter- 
ruption of  the  primary  circuit  and  the  high  tension  spark 
delivery,  there  is  bound  to  be  some  residual  magnetic 
flux  cutting  across  the  windings,  with  the  armature  rota- 
tion, that  will  generate  an  electromotive  force  in  the 
windings. 

If  the  "make"  occurs  very  early  after  break,  when 
this  e.m.f.  is  of  some  moment,  current  will  again  flow 
in  the  primary  winding.  If  the  spark  just  delivered  was 
of  positive  polarity  current  then  this  current  will  also 
be  of  positive  polarity  and  due  to  the  inductance  of  the 
winding  it  will  tend  to  linger  in  the  circuit  beyond  the 
armature  position  of  no  flux  change;  namely,  the  hori- 
zontal armature  position,  just  as  the  "uninterrupted" 
current  is  shown  to  do  in  Fig.  4.  The  result  is  that  when 
the  armature  passes  the  horizontal  position  and  starts 
to  generate  current  of  negative  polarity,  a  certain 
amount  of  energy  will  be  required  to  neutralize  the  lin- 
gering positive  current  before  the  useful  negative  energy 
can  be  stored  in  the  primary  winding  ready  for  the  next 
spark.  Or  if  the  make  occurs  very  late,  that  is  very  far 
beyond  the  horizontal  armature  position,  the  current 
generated  for  the  next  successive  spark  will  be  late  in 
getting  started.  In  the  event  of  either  a  very  early  or 
a  very  late  make  therefore,  the  result  is  that  the  current 
for  the  next  successive  spark  will  not  reach  as  high  a 
maximum  value  as  it  would  if  the  make  occurred  at  about 
the  horizontal  armature  position.  It  is  to  illustrate  this 
point  particularly,  in  connection  with  early  and  late 
making  of  the  circuit  and  the  general  effect  upon  the 
resulting  current  maximum  that  Fig.  4  is  presented. 
The  resultant  current  maximum  of  course  has  a  direct 
bearing  upon  the  amount  of  energy  that  will  be  delivered 
to  the  high  tension  spark. 

It  is  practically  impossible  to  control  the  position 
at  which  the  interrupter  contacts  will  "make"  in  the 
usual  type  of  interrupter  for  the  different  speeds  that  the 
magneto  is  subject  to,  but  it  so  happens  that  at  the 
slower  speeds  the  amount  of  "extra"  energy  that  will  be 
generated  drops  off  along  with  the  tendency  of  the  con- 
tacts to  close  earlier,  so  that  if  the  interrupter  is  de- 
signed for  satisfactory  closing  of  the  circuit  at  the  higher 
speeds  desired  it  will  tend  to  regulate  itself  automatic- 
ally very  well  for  the  slower  speeds. 

In  the  case  of  battery  and  coil  systems,  the  time  of 
make  is  also  an  important  consideration.  The  phe- 
nomena are  illustrated  in  Fig.  5,  where  it  is  shown  that 
for  any  particular  frequency  of  interruptions,  as  meas- 
ured by  the  period  of  time  between  breaks,  the  time  re- 
quired for  the  contacts  to  close  following  break  has  a 
material  influence  upon  the  maximum  value  that  the 
current  will  attain  during  the  period  of  closed  circuit 
for  any  particular  coil. 

It  must  be  borne  in  mind  that  the  rate  of  energization 
of  a  coil  depends  upon  the  electrical  circuit  character- 
istics and  is  always  practically  of  a  constant  nature, 
while  in  a  magneto  the  rate  of  energization  tends  to  in- 
crease with  increased  armature  speeds  within  certain 
limits. 

In  the  case  of  the  battery  system,  it  must  be  evident 
that  as  the  frequency  of  interruptions  increases  with 
engine  speed,  the  period  between  breaks  grows  shorter 
and  at  the  same  time  the  tendency  is  for  the  make  to 
occur  later  and  later  after  break  as  the  interrupter  speed 
increases,  with  the  result  that  the  period  of  closed  cir- 
cuit gradually  shortens  at  both  ends  and  the  high  ten- 
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sion  spark  energy  must  decrease  with  increased  engine 
speed.     For  these  reasons  the  battery  and  coil  ignition 
system  delivers  its  best  spark  at  slow  speeds  and  grad- 
ually falls  off  as  the  engine  speeds  up. 
Vibration  or  Bouncing  of  Interrupter  Arm 

Another  important  consideration  in  connection  with 
mechanical  interrupters  is  that  of  vibration  or  bouncing 
of  the  lever.arm  in  closing. 

The  usual  interrupter  closes  its  contacts  under  the 
influence  of  a  spring  and  since  the  arm  has  inertia  dur- 
ing its  motion  there  will  be  a  tendency  for  the  contacts 
to  rebound  or  vibrate  before  coming  to  a  final  close. 
This  bouncing  will  produce  a  series  of  incipient  current 
flow  impulses  each  time  the  contacts  come  together, 
and  a  series  of  induced  voltage  peaks  each  time  they 
bounce  apart.  Additional  strain  upon  the  secondary  in- 
sulation results  from  these  induced  voltage  peaks  and 
the  vibrations  delay  the  time  of  final  closing  of  the  cir- 
cuit. 

The  electrical  phenomena,  including  both  the  current 
flow  impulses  and  the  induced  voltage  peaks,  coincident 
to  vibration  of  the  interrupter  lever  arm  are  shown  in 
the  curves  of  Fig.  2. 

The  results  of  the  official  tests  conducted  by  the  Na- 
tional Advisory  Committee  for  Aeronautics  to  determine 
the  "Heat  Energy  of  Various  Ignition  Systems"  as  set 
forth  in  Report  No.  56  show  that  in  all  magneto  ignition 
systems  the  spark  heat  increases  with  magneto  speed  up 
to  a  certain  speed.  Beyond  this  speed,  the  energy  be- 
gins to  drop  off  gradually  with  further  speed  increase 
and  in  some  cases  a  second  rise  in  the  curves  takes  place 
for  still  higher  speed.  While  no  explanation  of  the  de- 
pression in  the  spark  out-put  speed  curve  was  given, 
the  writer  ventures  the  belief  that  this  depression  in 
the  curves  was  caused  by  the  vibration  of  the  inter- 
rupter arm  and  its  effect  upon  the  closing  of  the  con- 
tacts. 

These  vibrations  will  have  a  certain  period  in  any 
particular  case  dependent  upon  the  relation  of  the  nu- 
merous forces  at  play  on  the  arm  during  the  action  of 
the  interrupter,  and  it  is  not  unlikely  that  the  speed  at 
which  the  maximum  depression  occurred  in  the  case  cited 
was  such  that  it  brought  the  arm  in  tune  for  maximum 
vibration.  Increase  in  speed  beyond  this  point  would 
reduce  the  vibration  again  and  permit  the  magneto  to 
build  up  an  increased  amount  of  energy  with  it. 

While  the  forces  at  play  upon  an  interrupter  arm  are 
numerous  and  the  reduction  of  vibration  in  any  particu- 
lar interrupter  is  purely  a  matter  of  experiment,  it  is 
highly  essential  to  the  reduction  of  vibration  that  the 
interrupter  arm  have  a  good  bearing  fit  upon  its  pivot 
as  a  loose  fitting  arm  will  be  free  to  vibrate  badly. 

Welding  of  Contacts  by  Condenser 

It  was  pointed  out  in  connection  with  the  closing  of 
the  interrupter  contacts  that,  during  the  period  of  open 
circuit  following  the  break  of  the  circuit  and  the  high 
tension  spark  delivery,  a  residue  flux  cuts  across  the 
winding  and  generating  an  e.m.f.  therein. 

Since  the  primary  winding  is  connected  on  open  cir- 
cuit directly  across  the  condenser,  it  is  evident  that  this 
e.m.f.  will  tend  to  charge  the  condenser. 

From  this  it  follows  that  if  the  contacts  close  either 
very  early  or  very  late  while  the  condenser  is  so  charged, 
trys  charge  will  be  suddenly  dissipated  at  the  contact 
points  at  the  instant  they  close.  Short  circuiting  a 
charged  condenser  is  always  accompanied  by  intense 
heat  at  the  points  of  contact  and  tends  to  have  a  weld- 
ing effect  upon  them.  The  phenomena  is  accompanied 
by  a  shower  of  very  small  sparks  that  fly  in  every  di- 


EFFECT  OF  ROCKING 


Fig.    6 — Mechanical    and    electrical    phenomena    of    simple 
spring   type    interrupter 

rection  when  the  contacts  come  together.  When  these 
sparks  are  seen  it  is  a  sign  that  the  interrupter  is  clos- 
ing either  too  early  or  too  late.  So  that  beside  the  ad- 
vantageous effect  upon  the  maximum  current  produced 
by  having  the  contacts  close  at  a  time  of  zero  e.m.f.  in 
the  windings,  this  is  also  the  time  when  no  welding 
action  at  the  contacts  can  occur. 

In  battery  ignition  systems  there  is  no  period  of  zero 
voltage  during  open  circuit,  hence  the  contacts  are  al- 
ways subject  to  the  necessity  of  discharging  the  con- 
denser at  every  make.  On  the  other  hand  the  condenser 
capacity  required  for  battery  systems  is  much  less  than 
that  required  by  magnetos  so  that  the  welding  effect  is 
not  a  grave  concern. 

Contact  Material 

It  has  been  shown  that  the  interrupter  contacts  are 
liable  to  be  subject  to  such  electrical  phenomena  as 
arcing,  welding  and  the  conducting  of  generated  current, 
that  they  are  subject  to  mechanical  impact  and  the  heat- 
ing and  oxidization  that  naturally  results.  In  order  to 
stand  up  in  service  under  these  conditions,  the  contacts 
have  to  be  made  of  the  very  best  material  obtainable. 
A  platinum-iridium  alloy,  containing  from  15  to  20  per 
cent  iridium,  has  been  found  to  be  the  best  material 
for  ignition  system  contacts.  This  alloy  oxidizes  very 
slowly  under  average  conditions  and  thus  remains  a 
very  good  conductor  for  the  generated  current.  It  is 
also  hard  enough  to  withstand  the  mechanical  impacts 
it  is  subject  to  and  to  resist  the  arcing  and  welding 
actions  in  a  very  satisfactory  manner.  Because  of  the 
expense  attached  to  these  contacts  attempts  have  been 
made  to  use  tungsten,  but  while  it  has  given  satisfac- 
tion in  special  cases  its  general  use  has  not  been 
adopted.  Tungsten  seems  to  oxidize  more  rapidly  than 
does  the  platinum-iridium. 

In  connection  with  interrupter  contacts  it  might  be 
well  to  mention  at  this  time  that  it  is  highly  important 
that  oil  or  other  foreign  matter  be  kept  from  getting  onto 
the  contacts  as  it  prevents  the  two  contacts  from  mak- 
ing a  good  metallic  "make"  of  the  circuit. 

It  is  because  of  this  danger  that  interrupters  are 
equipped  with  oilless  bearings  and  no  oil  is  ever  admit- 
ted to  interrupters  except  by  means  of  a  wick  for  oil- 
ing the  cams  for  the  interrupter  fiber  bumper  arm.  This 
oil  should  be  used  very  sparingly. 
Hocking  of  Contacts 

From  the  very  beginning  of  the  use  of  mechanical  in- 
terrupters for  high  tension  ignition  systems,  efforts 
have  been  made  to  simplify  it  mechanically  by  eliminat- 
ing the  breaker  arm.    This  is  accomplished  by  mounting 
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the  grounded  platinum  contact  point  directly  upon  the 
spring. 

Fig.  6  is  representative  of  the  earliest  types  employing 
this  construction,  but  in  this  particular  embodiment  of 
the  idea  which  has  now  become  almost  obsolete,  cer- 
tain troubles  arose  that  the  writer  has  attempted  to 
point  out  by  means  of  the  illustration,  and  it  is,  per- 
haps, due  to  these  troubles  that  this  particular  form 
of  interrupter  has  become  practically  obsolete. 

The  spring  was  connected  directly  to  the  breaker 
plate  by  a  screw  about  as  shown  and  due  to  a  slight 
bend  downward  exerted  a  force  throughout  its  entire 
length  that  can  be  represented  as  having  a  useful  value 
F  holding  the  two  contacts  together. 

When  the  cam,  or  any  medium  through  which  it  acts 
begins  to  exert  a  force  F,  tending  to  lift  the  spring  and 
consequently  its  contact  away  from  the  insulated  con- 
tact, the  very  first  result  obtained  by  F,  is  a  tendency  to 
relieve  the  spring  tension  from  the  point  of  its  applica- 
tion to  the  point  of  application  of  F,  hence  that  part  of 
the  spring  tended  to  straighten  out.  The  result  was 
that  instead  of  the  contact  being  lifted  quickly  away 
from  the  insulated  contact,  it  rocked  from  a  flat  surface 
contact  to  an  outer  edge  contact  before  it  finally  lifted 
to  a  complete  break. 

This  "rocking"  or  hesitating  break  is  equivalent  to  a 
"break-make-break"  action  that  seriously  interferes  with 
the  efficiency  of  the  energy  transformation  and  transfer 
in  the  windings  which  should  start  at  the  very  instant 
of  first  break. 

The  effect  of  this  rocking  is  shown  graphically  by 
the  current  and  induced  voltage  curves  shown  in  the 
figure.  The  current  at  break  tends  first  to  take  a  very 
sudden  drop  toward  zero  for  the  induction  of  the  high 
voltage  necessary'  to  initiate  the  spark,  but  being,  as  it 
is,  followed  almost  immediately  by  a  closing  of  the  cir- 
cuit again,  the  induced  voltage  is  checked  momentarily 
before  the  necessary  spark  voltage  value  is  reached, 
causing  it  to  drop  toward  zero  again  until  the  final  break 
occurs.  The  current,  of  course,  can  never  recover  dur- 
ing the  extra  "rocking"  made  and  so  the  induced  voltage 
that  does  finally  initiate  the  spark  cannot  be  produced 
as  effectively  as  it  would  have  been  had  the  first  break 


CLOSED 


OPEN 


Fig.  7.      Illustration  of  action  givi 
parallel   contact   motion 


been    final    and   de- 
cisive. 

The  loss  in  ef- 
fective primary  cur- 
rent value  is  shown 
by  the  shaded  area. 
Such  a  rocking 
break  is  bound  to 
cause  not  only  arc- 
ing at  the  contacts, 
but  a  welding  action 
as  well,  hence  the 
life  of  the  contacts 
is  bound  to  be  short. 
Certain  modifications  have  been  incorporated  into  this 

general  type,  shown  in  Fig.  6,  that  have  overcome  its 

troubles  very  well. 

Parallel  Contact  Action 

Fig.  7  is  presented  to  show  an  interesting  type  of  in- 
terrupter action  that  produces  a  very  effective  break. 
In  this  interrupter  the  contact  is  mounted  on  the  center 
of  the  spring,  one  end  of  which  is  connected  to  the 
breaker  plate  with  a  slight  freedom,  while  the  other  end 
connects  to  an  actuating  arm.  A  slight  bow  of  the  spring 
tends  to  hold  the  contacts  engaged  and  they  may  be 
opened  by  a  cam  exerting  a  force  F„  as  shown,  that 
tends  to  further  bow  the  spring  against  the  force  F. 

A  principal  point  of  interest  in  connection  with  this 
action  is  that  the  force  F,  has  to  act  through  only  about 
one-half  the  distance  of  contact  separation  resulting 
and  a  very  quick  separation  of  the  contacts  is  obtained. 
Further  it  will  be  seen  that  the  contacts  open  in  an  al- 
most parallel  relation  to  each  other. 

Parallel  action  of  the  contacts  is  a  very  desirable  char- 
acteristic. It  is  not  accompanied  by  a  wearing  of  the 
contacts  on  one  side  as  is  liable  to  be  the  case  in  the 
lever  arm  type  of  breakers,  so  that  when  an  adjustment 
of  the  contacts  is  made  to  take  up  wear,  there  is  not 
the  need  for  as  much  filing  and  dressing  down  of  the 
contacts  as  is  usually  required.  This  is,  of  course,  a 
very  important  item  in  the  life  of  the  contacts. 
(To   be   continued) 


Dashes  and  Body  Panels  of  Metal  Covered  Veneer 


ANEW  material  for  automobile  dashes  and  body  panels 
is  now  being  manufactured  by  cementing  thin  sheet 
metal  faces  to  a  relatively  thick  core  of  light-weight 
material.  The  sheet  metal  forms  a  smooth,  impervious 
and  durable  surface.  The  core  spaces  the  faces  relatively 
far  apart,  making  the  material  strong  and  stiff  while  still 
retaining  lightness. 

It  is  furnished  from  stock  in  panels  5/16  in.  thick, 
with  faces  of  black  or  galvanized  sheet  metal,  No.  30  gage, 
and  with  planed  wood  veneer  cores.  It  weighs  about  1.8 
lb.  per  sq.  ft.  and  comes  in  30  x  96  in.  panels.    It  is  claimed 


METHOD  OF  NOTCHING  PLYMETL  TO  OBTAIN  JOINT  IN  FIG  Z-3-AND4- 
.NO  BREAK  IN  METAL 


for  the  material  that  it  is  five  times  as  stiff  as  a  5/16-in. 
solid  wood  panel  and  eight  times  as  stiff  as  sheet  steel  of 
No.  19  gage,  which  has  the  same  weight.  The  elastic  limit 
in  bending  is  75  in.-lb.  per  inch  of  width  or  about  five 
times  the  elastic  limit  of  No.  19  gage  steel.  Impact,  shear- 
ing strength  and  fatigue  tests  have  also  been  made  by  the 
manufacturers  with  satisfactory  results.  The  core  sub- 
jected to  tests  was  made  of  fir  wood  veneer,  planed.  The 
illustration  herewith  shows  three  methods  of  making  a 
right-angled  joint  with  this  material  which  is  known  as 
Plymetl  and  is  manufactured  by  the  Haskelite  Mfg.  Co. 


.NO  BREAK  IN  METAL        NO  BREAK  IN  METAL 


Three   methods   of   making   right   angle   joints   with    Plymetl,   a 
veneer  covered   with   light   sheet   metal 


FOR  students  a  motorist  desiring  to  gain  information 
concerning  all  branches  of  automobile  construction 
and  operation,  probably  no  better  method  of  handling 
the  subject  could  be  desired  than  that  of  questions  and 
answers.  This  is  the  method  used  by  Victor  W.  Page  in 
his  "Questions  and  Answers  Relating  to  Modern  Auto- 
mobile Design,  Construction  and  Repair,"  of  which  a  re» 
vised  and  enlarged  edition  has  recently  been  issued. 

The  nature  and  character  of  Mr.  Page's  work  is  fa- 
miliar to  automotive  engineers,  so  that  a  detail  discus- 
sion of  the  new  edition  need  not  be  given  here. 
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Development  and  Present  Status  of 
German  Airships 

The  tables  shown  in  this  article  include  all  the  German  airships  built  up 
to  the  present  time,  while  the  article  describes  the  technical  successes  and 
failures  of  the  various  types.  The  performance  of  the  R-34  is  compared 
with  that  of  the  German  L-59  which  made  a  trip  to  East  Africa. 


THE  Tables  of  German  Airships  on  the  following 
pages  include  all  German  airships  built  to  date 
with  the  exception  of  a  few  built  prior  to  1910, 
which  would  be  classified  under  the  heading  of  miscel- 
laneous types.  These  have  been  omitted  because  of  their 
relative  unimportance,  since  they  could  neither  be  classed 
as  successful  nor  did  they  exert  any  important  influence 
on  the  development  of  German  airships. 

The  development  of  the  non-rigid  German  airship  can 
best  be  traced  through  the  Parseval  types.  Their  de- 
velopment covered  the  period  of  years  from  1906,  when 
the  experimental  PV  Type  was  placed  in  service,  to 
1917  when  the  PL-27  was  constructed. 

The  Parseval  series  were  all  built  to  the  patents  of 
Major  von  Parseval  by  the  Luft-Fahrzeng-Gesellschaft 
(L.F.G.)  at  Berlin.  That  they  were  successful  is  attested 
by  the  fact  that  the  company  secured  orders  from  Aus- 
tria, England,  Italy,  Japan  and  Russia.  The  PL  22,  23 
and  24  were  laid  down  but  never  completed,  probably 
because  the  rigid  type  was  better  adapted  to  purposes 
of  war  and  the  utility  of  the  small  non-rigid  airship  was 
eliminated  with  the  advent  of  the  large  rigid  types. 

Starting  with  the  PL-14,  all  Parseval  airships  had 
envelopes  with  the  Parseval  patent  trajectory  band  sys- 
tem of  car  suspensions  which  was  a  very  efficient  system 
of  non-rigid  construction.  The  PL-25  had  a  small  girder 
extending  fore  and  aft  from  the  center  of  the  ship  about 
60  ft.,  and  with  the  PL-27  really  comprised  a  semi-rigid 
airship,  although  the  Germans  classify  it  as  non-rigid. 
Under  the  envelope  of  this  ship  there  is  a  fore  and  aft 
keel  with  a  walkway  which  extends  nearly  the  complete 
length  of  the  ship.  Beneath  this,  but  forward,  is  the 
navigator's  car  and  immediately  behind  it  is  the  first 
power  car.  About  half  way  along  the  keel  are  two  side 
power  eggs  similar  to  those  used  in  the  latter  types  of 
Zeppelin  airships,  and  at  almost  the  extreme  aft  end  of 
the  keel  is  located  another  power  car.  The  keel  walk- 
way carried  the  gasoline  tanks  and  the  water  ballast 
bags  as  in  semi-rigid  or  rigid  airships. 

The  semi-rigid  airships  were  of  two  types,  that  with 
the  keel  incorporated  in  the  envelope  as  in  the  last  Par- 
seval airship  (PL-27),  and  that  with  the  keel  slung  sev- 
eral yards  below  the  envelope,  as  in  the  Gross-Basenach 
or  "M"  type. 

The  most  important  semi-rigid  airships  constructed 
were  the  "M"  or  military  types  built  for  the  Prussian 
Army  by  the  Prussian  Army  Airship  Works  and  were 
mainly  the  design  of  two  men,  Major  Gross  of  the  Prus- 
sian Army,  and  Herr  Basenach.  They  were  evidently 
not  much  of  a  success,  for  the  later  type  of  Parseval 
airship  was  given  preference  over  the  military  types. 
In  the  early  types  of  semi-rigid  airships,  those  with  the 
suspended  keel,  the  gas  tanks  were  carried  in  the  cars, 


but  in  the  later  types  with  the  keel  incorporated  in  the 
bottom  of  the  envelope,  the  gas  tanks  were  placed  in  the 
rigid  keel  framework.  This  made  it  permissible  to  use 
lighter  construction  in  the  cars  and  utilize  with  slight 
modifications  the  existing  keel  framework,  thereby  ef- 
fecting a  saving  in  the  structural  weight  of  the  air- 
ship. 

The  first  rigid  airship  was  constructed,  by  David 
Schwartz  in  1893  in  Petrograd.  It  was  composed  of 
aluminum  and  was  not  sufficiently  gas  tight  to  be  tested. 
However,  in  1895  to  1897  he  built  in  Berlin  a  new  air- 
ship (47.5  m.)  155  ft.  long  (13.5  m.)  44.2  ft.  in  diameter, 
which  had  a  total  capacity  of  (3700  cu.  m.)  130,500  cu. 
ft.  The  framework  consisted  of  twelve  rings  and  six- 
teen longitudinal  aluminum  girders  and  sheet  aluminum 
was  used  for  covering  material.  It  was  equipped  with  a 
Daimler  engine  developing  12  hp.  at  480  r.p.m.  The 
ship  was  inflated  by  using  an  interior  bag,  which,  as 
soon  as  it  was  filled  and  the  air  had  been  totally  dis- 
placed from  the  interior  of  the  hull  was  torn  up  and 
pushed  out  through  an  aperture.  This  left  the  gas  in 
direct  contact  with  the  aluminum  envelope.  The  airship 
had  three  propellers,  two  on  side  brackets  and  the  third 
between  the  gondola  and  the  hull,  and  since  it  had  no 
rudder,  it  was  steered  by  this  propeller  arrangement. 
In  its  second  flight  on  Nov.  3,  1897,  the  belting  driving 
the  propellers  slipped  off  the  pulleys  and  the  helpless 
airship  was  dashed  to  the  ground  by  a  strong  wind  and 
wrecked. 

The  rigid  airships  were  developed  by  two  construc- 
tors, the  Zeppelin  Works  and  the  Schiitte-Lanz  Company. 
Both  types  were  composed  of  a  rigid  framework  with  a 
variable  number  of  gas  cells.  In  the  Zeppelin  type  the 
rigid  framework  consists  of  longitudinal  members  run- 
ning from  stem  to  stern,  and  transverse  members  which 
run  from  longitudinal  to  longitudinal,  around  the  ship, 
thus  forming  a  ring.  The  material  used  for  the  con- 
struction is  duralumin.  In  the  first  Schiitte-Lanz  airship 
the  rigid  framework  was  composed  of  diagonal  mem- 
bers which  ran  spirally  around  the  ship  from  stem  to 
stern,  and  transverse  rings  as  in  the  Zeppelin  types. 
Too  many  difficulties  in  fabrication  were  encountered, 
however,  and  in  the  remainder  of  the  Schiitte-Lanz  air- 
ships the  girders  run  longitudinally  and  transversely 
as  in  the  Zeppelin  airships.  The  material  used,  hov 
in  the  Schiitte-Lanz  types  was  wood  and  all  structural 
members  were  made  of  built-up  wooden  sections.  When 
these  ships  were  used  by  the  navy  it  was  found  that  the 
wood  absorbed  moisture  and  the  airship  became  very 
heavy.  In  addition  to  this  the  glued  joints  opened  up, 
but  later  through  a  new  method  of  fabrication  and  chemi- 
cal impregnation  of  the  wood  these  difficulties  were  over- 
come.   It  is  understood  that  at  the  time  of  the  armistice 
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Miscellaneous  Types 
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27  li 

6 

Mav  26.  '06 

Experimental — enlarged  to  99.000  cu.  ft. 

PL-1 

120,000 

197 

30.8 

7,600 

2.S50 

.17  5 

1 

Daimler 

85 

1-4  Bladed 

Fabric 

27  0 

6  to  S 

Sept.  21,  '09 

Rebuilt  PV — purchased  by  Imperial  Aero  Club  for  eicursiors. 
Dismantled  1911 

PL-2 

141,000 

197 

34.1 

9,600 

3,500 

36  5 

1 

Daimler 

sft 

1-4  Bladed 

Fabric 

28.0 

6 

\ug.  13,  '08 

c 

P-I  of  Prussian  armv.  Destroyed  by  storm  at  Grunewsld 
Sept,  16,  1908 

PL-3 

233.000 

229 

40  4 

15.800 

4.J00 

27  9 

2 

N.  A.  G. 

220 

1-4  Bladed 

Fabric 

32.0 

12  to  16 

Beb.  18, '09 

•r 

P-II  of  Prussian  army.  Destroyea  by  storm  May  16,  1911 

89,000 

164 

XX  X 

0.050 

2,200 

36  4 

1 

Austro 

m 

70 

1-3  Bladed 

Fabric 

■v   II 

5 

1909 

Built  in  Austria  for  Austrian  army 

51,000 

131 

26  3 

3,460 

1,320 

38  1 

1 

Daimler 

25 

1-3  Bladed 

Fabric 

20.(1 

4 

Dec.    8,  '09 

Sporting  airship.    Destroyed  bv  fire  June  16,  1911 

PL-0 

240,000 

■'■"' 

Hi  1 

16,3011 

6,600 

411  5 

'2 

N.  A.  G. 

220 

2-4  Bl:  dcd 

fabric 

33.5 

12  to  16 

Jan.  30, '10 

h-~ 

Commercial  airship  "Stollwerck"  later  enlarged  to  282,000  cu.  ft. 

*PL-7 

268,000 

'31 

45  U 

|v. 200 

4,840 

"i;  r, 

■>. 

N.  A.  G. 

■"0 

2-4  Bladed 

Fabric 

36  ft 

12  to  16 

Oct.  30, '10 

Russian  army  airship 

PL-8 

290,000 

253 

50.9 

19,700 

6,160 

31.3 

2 

Maybach 

3111 

2-4  Bladed 

Plate  steel 

41  S 

Dec.  24,  '12 

Started  1910  but  building  interrupted.    Replaced  P-II  of  Prus- 
sian army 
Sporting  airship.    Enlarged  to  7S.000  cu.  ft.  in  1912 

PL-9 

60.000 

131 

m  3 

4.0S0 

2,420 

59  4 

1 

N.  A.  G. 

50 

1-2  Bladed 

Wooacn 

21.6 

4 

Oct.   10, '10 

;Ei2 

PL- 11 

353,000 

"71' 

'ill    '1 

J 1  .mil 

6.7S0 

XX  :> 

2 

Korting 

4011 

2-4  Bladed 

Plate  steel 

40.2 

7  to  12 

Dec.  13.  '11 

P-III  of  Prussian  army 

PL-12 

282,000 

■'69 

45  !1 

III, .'III 

6,600 

31  4 

•!. 

i\.  A.  G. 

"ii 

2-4  Bladed 

Plate  steel 

33  :, 

12  to  16 

Mav  11.  '12 

Commercial  airship  "Charlotte."    Used  for  excursions 

PL-13 

282,000 

•:,• 

47  6 

19.200 

4,840 

25  ? 

•/, 

Mavbach 

31111 

2-4  Bladed 

Plate  steel 

41.2 

7 

Apr.    3,  '12 

Built  for  Japanese  army 

PL- 14 

353,000 

■>.'v 

21,11111 

X 

Maybach 

36(1 

2-4  Bladed 

Plate  steel 

41.3 

reb.  27,  '13 

.-  .- 

Built  for  Russian  army 

PL-16 

353,000 

:.n^ 

50  <l 

24,111111 

7,480 

31.2 

Maybach 

31,11 

2-1  Hh,  led 

Wooden 

1-  ii 

Aug.,  1914 

P-IV  of  Prussian  army 

PL-17 

353,000 

"7'' 

52  5 

21,11111 

6,160 

■:-,  , 

Maybach 

3111 

2-4  Bladed 

Plate  steel 

HI  2 

Sept.  13,  '12 

Built  for  Italian  army 

PL-1< 

311,000 

"75 

49  " 

2I.2HI) 

6,160 

"'i  ii 

Maybach 

::.,!) 

2-4  Bladed 

Plate  steel 

in  : 

Apr.  23,  '13 

Built  for  Great  Britain.    Assembled  in  England 

PL-19 

363,000 

308 

51.2 

24. 700 

7,270 

29.4 

2 

Maybach 

3611 

2-1  Bladed 

\\  ooden 

47.8 

Summer  '14 

51 

Ordered  by  Great  Britain.  Used  by  German  navy  during  World 
War.  Overloaded,  fell  into  sea.  Destroyed  by  Russian 
warship 

353,000 
470.000 

302 

369 

49.2 

53  > 

24,000 
32,000 

I 

MayDach 

Maybach 

160 

1211 

2-1  Bladed 
2-4  Bladed 

Wooden 
Wooden 

47.5 
43.5 

Jan.   1915 

>>o 

PL-25 

13,200 

41.2 

Had  gun  mount  on  top.  Made  over  300  voyages.  Built  for 
German  navy 

PL-26 

1,060.000 

512 

6?  7 

72,000 

About 

^S 

35,200 

48.9 

4 

Maybach 

840 

4-2  Bladed 

Wooden 

50.  S 

Oct.  26,  '15 

pan 

Built  for  German  naw.  Burned  in  shed  Nov.  19,  1915  at 
Bittefeld 

PL-27 

1,100,000 

518 

64.3 

74.700 

39,600 

53.0 

1 

M  13 h 

9611 

1-2  Bladed 

Wooden 

56.0 

Mar.    8,  '17 

Built  for  German  navy.  Cars  similar  to  rigid  cars.  Geared 
propellers 

PL-22-23-: 

4  Kever  Completed 

German  Airships  (Semi-Rigid) 


Miscellaneous  Types 


Ruthen- 
berg  I 

Ruthen- 
bergll 

42,000 
60,000 

217, 1 

102.000 

131 
151 

219 
171 

21.3 

24  3 
43.0 

3"   V 

2,860 

4.0S0 
16,800 

6,950 

1 

1 
2 

Benz 

Fiat 
Schneeweis 

Benz 

24    1-4  Bladed 

Plate  steel 
Plate  steel 

22.4 

28.0 
35.0 

30.0 

3 

5 

Sept.  1909 

Early  1911 
Oct.   1913 

Oct.   1909 

Erbsloh 

1251   1-2  BladedlWooden 

Keel  girder 
type 

Seel  girder 
type 


Touring  airship 

Excursion  airship.    Wrecked  June  1,  1011  while  landing 


Dismantled  after  forced  landing.     Cars  built  in  keel 
Exploded  on  July  13,  1910  at  high  altitude.     ErMoh  killed 


Military  Types 


MY 

M-I 

Replacr  1 
M-I 

63,000 
176,000 

176,000 

275,000 

390,000 

687,000 

131 
216 

23ft 
21ft 

237 
367 

M 
317 

333 

396 

36,9 
36  4 

39  3 

16  1 

39  7 

12  6 

13  6 

ft2  8 

4,280 

12,000 

13,200 
12,000 

13,500 

18,700 

■1  600 
16    100 

32,300 

16.7011 

1,030 

3,000 

3,640 
3,000 

.3,711) 
5,350 

6,160 
5,940 

7,050 
15.400 

24  1 

2ft  (1 

27.6 

3ft   '1 

27  7 

28  ft 
22.4 

21.8 
33  '1 

1 
2 
2 

2 
4 

4 
2 

3 

3 

Korting 
Korting 

Maybach 

21 

150 

150 
150 

150 

3119 

300 

Hill 

:  0 
180 

2-3  Bladed 
2-3  Bladed 
2-2  Bladed 

2-2  Bladed 
4-4  Bladed 

\2-2  Bladed 

Metal 

Metal 

Wooden 
Metal 

Metal 
Wooden 

Wooden 
Wooden 

Wooden 

20  ii 

2S.7 

28  1 
28  7 

28  n 
36.7 

May    7,  07 
June  30,  'OS 

Feb.  26,  '13 

Apr.  26,  '09 

lug.  12,  '11 
Dec.  31,  '09 

Aug.  1912 
Mar.  11,  '11 

Aug.  11  '13 
Sept.    7,  '14 

J3  t 

*s 

An 

'■§  " 

3§ 
>£> 

-*•!■ 
f-s 

!e 

.s'i-?' 

■3Sm 

B5 

July  23,  1907  flew  7  hours;  Aug.  23,  8  hours.    Not  satisfactory. 

rebuilt 
Sept.  1905  flew  13  hours  (282  KM.) 

Cars  suspended  low 

Replaced 

M-I  I 
M-II1 

Replaced 

Cars  suspended  low 

Destroyed  bv  lire  Oct.  10,  1911  in  Tegel  shed.    Fastest  airship 
1909-10 

Cars  suspended  low 

2  gondolas.    Cars  suspended  low 

Cars  built  in  keel.    Gas  tanks  suspended  in  keel 

Largest  airship  built  to  date.    Rebuilt  to  increase  useful  load 

M-IV 

38  ii 
51.2 

50  3 

Rebuilt 
replaced 
M-IV 

the  Schiitte-Lanz  Company  was  preparing  to  use 
duralumin  instead  of  wood  for  the  construction  of  their 
airships. 

It  should  also  be  noted  from  the  tables  that,  while 
using  various  types  of  engines  in  the  early  days,  each 
series  finally  adopted  Maybach  engines.  This  is  indeed 
a  wonderful  tribute  to  that  engine.  Its  weight  per 
horsepower  is  considerably  heavier  than  most  aviation 
engines,  but  the  Germans  seem  to  have  neglected  that 
characteristic  and  demanded  primarily  reliability  which, 
after  all,  is  the  first  requirement  that  should  be  consid- 
ered  in   aviation   engines.     From  the   data   available   it 


appears  that  only  two  airships,  the  LZ-24   (L-3)   and  the 
LZ-59  (L-20)  were  lost  due  to  engine  failure. 

Curves 

The  curves  plotted  show  at  a  glance  the  complete  de- 
velopment of  the  rigid  airship. 

The  points  for  the  Schutte-Lanz  curves  are  inclosed  in 
triangles  and  the  curves  are  light  dotted  lines.  It  is 
evident  that  the  Schutte-Lanz  airships  followed  the  Zep- 
pelin types  and  that  the  latter  were  the  more  important. 
For  that  reason  the  following  comments  will  only  re- 
fer to  the  Zeppelin  types.      (Points  shown  on  curves  as 


Maij  19,  1921 

squares  and  circles,  curves  are 
heavy  full  lines.) 

At  the  extreme  top  we  have 
the  year  in  which  the  first  air- 
ship of  a  particular  type  ap- 
peared, and  next  the  LZ  number 
of  that  ship.  In  the  third  head- 
ing are  given  the  type  letters  ar- 
bitrarily assigned  to  the  various 
classes  of  ships.  Where  several 
types  have  included  in  them  air- 
ships which  have  different  char- 
acteristics, these  have  been 
plotted  separately  on  each  curve 
(see  H,  H',  H";  P,  P';  and  R,  R', 
R").  For  instance,  the  airships 
H,  H'  and  H"  are  all  of  the  same 
particular  letter  type,  but  since 
their  characteristics  varied  and 
showed  development  within  the 
type,  it  was  necessary  to  plot 
them  separately,  as  shown  on 
each  curve. 

The  first  curve  covers  the  per- 
centage of  useful  load  to  total 
load  and  the  figure  shows  an  im- 
provement from  20  per  cent  in 
1900  to  almost  70  per  cent  at  the 
close  of  the  war.  In  the  second 
curve,  the  speed  rose  from  20  to 
82.8  miles  per  hour.  More  than 
half  of  this  increase  was  obtained 
in  the  period  of  1914  to '1918. 

The  curve  showing  horsepower 
per  1000  cu.  ft.  (an  arbitrary  re- 
lation for  purposes  of  compari- 
son) indicates  that  the  first 
Zeppelin  was  considerably  un- 
derpowered, having  only  .07  hp. 
per  1000  cu.  ft.,  wheras  .7  hp. 
per  1000  cu.  ft.  appears  to  be  an 
average  figure.    The  influence  of 
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DATE  1900  05     'OS      '09      '10       11      '12      '12      '13      '13     '14     '1+       14     '15 
LZ  NO.l        2        4        o        "'        9        11       14  ' 
type  A      Bb    c      dp'    e      rr'    c.     h 


15       16      '17      17        17      '17      '17       16        19 

22       24       26       36       38       59      62       91       93       95       100     102     112      120 

M        N       O        PP'     Q.     RR  B,"  S        T        U        W     W       " 


Curves    Showing   Characteristics   of   German    Airships    (Zeppelin   Types) 


German  Sch'utte-Lanz  Airships  (Rigid) 


II 

-  = 

£.  v. 

V 

O 

i  - 

=  : 

_j 

| 

Ht 

17 

-l  - 

3«u 

Z 

it 

I 

oL 

ix 

uj|2 

X 

Is 

o.S 

E*o 

7 

- 

REMARKS 

SIM 

Rheinau 

Lanz 

11 

430 

mi  3 

19,200 



20.1 

2 

'    '' 

'I'l 

480 

44.0 

Oct.  17.  '11 

July   17.  '13 

"1 

SI.-H 

SL-2 

Army 

Army 
Navy 

883,000 

968, i 

15 

HI 
17 

iva 

512 

69  ; 
59  ;■ 

60,000 

65,800 

77. Mill 

17,600 

29.3 

1  9 
37.3 

■1 

4 

4 

Maybach 

M:u  bi'.l 
Ma\  li:n  li 

ISO 

21(1 
Mb 

720 

Mil 
840 

55.0 

Feb.  28,  '14 

Kbit. 

Jan.    10, '16 
Mav    1,  '16 

15 

BW 

52.5 

I'cb.     4,  '15 

Kiltie  sea 

Navv 

1/ 

.,11, 

1,1  x 

77,800 

30,700 

19    l 

4 

Mi'vlarli 

210 

840 

53.0 

Apr.  25.  '15 

s  ;; 

1 1'  -In",  i  -1  l>v  Sturm  iti  SriLlili  shr.l 

BUS 

Darns  tadt 

BL-5 

Army 

1.144.000 

1. 

1.1  H 

77,800 

1"   1 

4 

Maybarh 

210 

840 

June  '15 

July     6,  '15 

1 

Forced  landing  at  Qiessen.    Torn  loose  in  storm  and 
wrecked 

8L-6 

Leipzig 

SL-6 

IS 

632 

n  2 

4 

Mavbaih 

"III 

■li 

:,7  :, 

Sept.  19,  'I.'. 

, 

SL-7 

Rheinau 

SL-7 

18 

,.;i 

i  1  B 

84,500 

34,200 

Hi  5 

4 

Maybacb 

21H 

Mi 

56.0 

Sept.  3,  '15 

Mar.    tl.  '17 

18 

Dismantled  in  Juterbog  shed  after  curtailment  of 

army  airship  "[""'' 

BUS 

Leipzig 

SU 

Navy 

[8 

:r,_ 

61  i 

84.500 

41,100 

48.0 

4 

M.  via.  1 

•111 

'ii-i 

57.5 

Mar.  30.  '16 

Nov.  20,  '17 

19  7 

SUI 

Leipzig 

BU) 

Navy 

is 

.'>,'. 

66  i 

61,601 

. 

LI 

4 

•III 

961 

May  21.  '16 

in   ' 

SI^K 

Army 

1,370,OM 

I'l 

.,.,  i 

93,301 

4 

Maybach 

"HI 

'.)',( 

56.0 

May   17, '16 

July  28,  '10 

BL-u 

Leipzig 

SL-11 

Army 

1,370.000 

I'f 

.... 

66  I 

93.30C 

About 

W,  ''« 

49.5 

4 

M:ivliii'l 

•|i 

'".i 

57  0 

Aug.    2,  '11! 

Sept,   3,  '16 

1 

Shot  down  in  attack  on  I. [on 

SL-12 

ZeeMn 

.SL-12 

Navy 

1,  170  (KM 

I'l 

va 

....  i 

93,300 

f.,-MI 

49  1 
Over 

4 

Maybach 

240 

53  5 

Nov.    9,  '16 

1  7 

i  Ahlliorn 

Sl,-13 

Ljqjdg 

SL-l.i 

Army 

1,370.000 

19 

672 

i.i,  i 

93,300 

11   "1" 

Iboul 

47  2 

48  4 

4 

Maybach 

210 

'.I.LI 

66.0 

Oct.   19,  '10 

Feb.    8,  '17 

3.7 

Burned  in  Leipzig  shed 

SL-14 

Rheinau 

SL-14 

Navy 

1,370,001 

19 

572 

66  i 

93,300 

4 

Maybach 

240 

oon 

56.0 

Aug.  23,   16 

May  11.  '17 

8  5 

Damaged  in  hi  rdlarnl"                           itWainoden 

SL-15 

HL-ia 

Army 

l'i 

.i'L 

m,  i 

93,  101 

16, 1'" 

18  I 

4 

Maybach 

210 

960 

56.0 

Not.   »,  'in 

Summer     1 ," 

8 

Dismantled  in  Bandhofen  shed  sfter  'urtailment  of 

inny  airship  operations 

SU6 

E-9 

Army 

1.370,000 

l'i 

57 

i...  i 

i-   1 

4 

M:i\  !.  l.  h 

'10 

900 

66  0 

Jan.    IS, '17 

7 

BL-1' 

Army 

111 

..;. 

46,101 

48.4 

4 

''HI 

'llil 

56.0 

Mar.  22,  '17 

BL-li 

l'.-ll 

Army 

19 

.;. 

03,30(1 

1 

240 

'11,1 

Fob,    s,  '17 

8L-19 

Leipzig 

E-12 

Army 

!,   |70    001 

IM 

57i 

m;  i 

93,300 

4 

M.ivki''! 

•in 

960 

being  built 

■L 1017 

SU( 

IMn  iri.il 

BL-20 

N';ivv 

1,978  

-" 

661 

131,40(1 

77.711(1 

:,7  B 

6 

M;i\  la.'l 

'in 

1  'Oil 

64  0 

Sept.  10,  '17 

Jan.     5,  '18 

4 

.  Uilhornshed 

SL-21 

Zecscn 

1-2 

\niiy 

jii 

.,.,1 

1  14,  100 



.   ' 

Maybach 

240 

1200 

(Jot,  26,  '17 

?,  5 

SUM 

llhrin  m 

.SUBlNavy 

1,978,000 

I'D 

i.,i 

1  14   I"" 

5 

M.tyt.'iil 

210 

1200 

i.l  0 

Juno    5,  'IS 

Juno  '20 

24 

1  in  Joterbog  shed 
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the  horsepower  per  1000  cu.  ft.  on  the 
speed  curve  is  shown  by  the  parallel 
fluctuations  of  each  curve.  Compar- 
ing types  S,  T,  U  and  V  with  type  R, 
it  is  noted  that  the  hp.  per  1000  cu. 
ft.  fell  from  .742  hp.  to  .610  hp.  per 
1000  cu.  ft.,  whereas  the  speed  re- 
mained practically  constant  or  even 
advanced.  (R  =  62.2,  S  =  60.3,  T  = 
60.3,  U  =  66.0,  V  =  67.0  miles  per 
hour.)  This  would  indicate  a  better 
aerodynamical  form  in  these  later 
ships.  The  next  curve  is  for  total 
horsepower  and  this  curve  parallels 
more  or  less  the  following  one,  capacity 
in  thousands  of  cu.  ft. 

The  diameter  curve  shows  few 
changes,  mainly  because  of  the  stress 
of  wartime  production,  since  a  change 
in  diameter  probably  meant  the  scrap- 
ping of  a  considerable  amount  of  dies 
and  tools.  This  supposition  appears 
to  be  borne  out  by  the  fact  that  in  the 
commercial  airship  Bodensee,  which, 
of  course,  is  smaller  than  those  pro- 
duced at  the  end  of  the  war,  the  Zep- 
pelin designers  returned  to  a  diameter 
of  61.3  ft,  which  had  been  used  on 
the  34  airships  of  the  P  and  Q  types. 
The  next  curve  is  for  length  and 
shows,  as  does  the  diameter  curve,  a 
steady  increase  up  to  the  close  of  the 
war. 

The  curve  showing  the  number  of 
cells  illustrates  perhaps  best  the 
method  of  the  Zeppelin  engineers  in 
the  development  of  their  airships.  The 
method  obviously  was  to  construct  a 
given  type  of  airship,  and  when  all  in- 
formation had  been  gained  from  it, 
cut  it  in  two,  insert  an  extra  gas  cell, 
and  experiment  with  the  lengthened 
ship.  The  next  step  was  a  redesign, 
either  keeping  the  same  number  of 
gas  cells  or  reducing  them,  and  at  the 
same  time  increasing  slightly  the 
length  of  ship  and  the  horsepower, 
and,  less  frequently,  increasing  the  di- 
ameter. The  new  product  then  is  used 
exactly  like  its  predecessor,  and  grad- 
ually better  constructional  features 
are  developed  and  incorporated.  The 
last  graph  indicates  clearly  the  num- 
bers of  each  type  built,  those  built  be- 
fore the  war,  the  successful  war  types 
M,  P,  Q,  R  and  V  and  the  experimental 
war  types,  of  which  only  a  few  were 
built. 

Type  Y  is  interesting  because  it  is 
the  commercial  airship  Bodensee  and 
has  incorporated  in  it  the  experience 
of  twenty  years  of  airship  building. 
Commercial  transportation  was  finan- 
cially successful  in  Germany  before 
the  war,  since  four  airships  made  761 
flights  for  a  total  of  1713  hours,  trav- 
eling 95,848  miles,  carrying  13,917  per- 
sons in  the  period  from  1910  to  1912. 
The  improvement  in  the  Bodensee  air- 
ship of  705,000  cu.  ft.  over  type  E,  a 
ship  of   nearly  the   same   size,   is   im- 


German  Zeppelin 


LZ-3 
LZ-3 
LZ-3 


LZ-7* 
LZ-8 


I.Z-12 
LZ-13 
LZ-14* 
LZ-15 
LZ-16 
LZ-17 
LZ-17 
LZ-1S* 

LZ-19 


Manzell 
Manzell 
Manzell 


Friedrichs'daf en 

Friedrichshaf en  Replaced  LZ-7 


Rebuilt 

Control  surfaces 
rebuilt 


Eeutschland 
Deutscblaod 


LZ-33 
LZ-34 


LZ-30* 

LZ-37 
LZ-3S* 


LZ-41 
I.Z-42 

LZ-13 
LZ-44 
LZ-45 


Friedrichshafi 
Friedrichshaf  en 
Friedrichshaf  en 
Friedrichshaf  en 
Friedrichshafen 
Friedrichshafen 
Friedrichshafen 
Friedrichshafen 

Friedrichshafen 

Friedrichshafen 
rriedriebshafen 
Friedrichshafen 

Friedrichshafen 

Friedrichshafen 

Friedrichshafen 

Friedrichshafen 

Frankfurt  am 
Main 

Friedrichshafen 


Friedrichshafen 
Potsdam 

Friedrichshafen 

Friedrichshafen 

Potsdam 

Friedrichshafen 

Friedrichshafen 

Friedrichshafen 

Loewenthal 
Potsdam 

Friedrichshafen 

Loewenthal 

Priedrichshafeo 


Replaced  Z-LXZ-Si 


Replaced  Z-I 
(LZ-15) 


Length  increased 


Z-I 

Z-IV 
Sachsen 


Zeppeli 
Zeppelin 


Zeppelin 
Army 


Z-V 
Z-V 
Z-VI 

z-vn 
z,vm 

L-3 

z-rx 

Z-XII 


z-x 
z-xi 


L-S 
LZ-34 


L-ll 

LZ-72 

L-12 
LZ-74 

1.-13 


Owned 
bj 


Debs 
Delag 


Navy 
Army 
.Army 
Delag 
Delag 
Navy 


Army 
-Army 
-Army 

Army 

.Army 

Navy 

-Army 

Army 

Navy 

Navy 
.Army 


Navy 
Army 

Army 

Navy 
Army 
Army 

Army 

Navy 

Navy 

Army 

Navy 
limy 

Navy 

Navy 
Army 

Navy 


680,000 
680,000 


(V25.000 
658,000 
790.000 
686,000 
686,000 
686,000 
735,000 
950,000 


tw'..< 

735,000 
735,000 

780,000 

780,000 

792.000 

792,000 

8SO.0O0 

792,000 


XMI.IXHI 

1,128,000 

8S0.000 

1.12S.000 

1,128.000 
1,128,000 

1,128,000 
1,128,000 

1,128,000 
1,138,000 


46,500 
46,500 


42,700 
44,700 
53,700 
46,600 
46,600 
46,600 
50,000 
64,500 


About 
13,2110 
13,200 

About 
13,600 

13,200 

13,600 

18,900 

15,500 

15,400 

About 
15.400 

About 
16,500 

24,200 


4.;, Mill 
.Ml.  MOO 
50,000 

53,000 

53,000 

53.S00 

53,800 

60,000 


53, son 
53.S00 

53.S00 

60.000 

Mi. Slid 
76,800 

60.000 
76,800 

76,800 

76.SO0 
76.S00 


6.000 
About 
10,000 


About 
14,300 
14,300 


15,400 
1H, 31111 
16,500 

17,600 

17,600 

19,100 

19,100 

24,200 

19,100 


19.100 
19, 100 


19,100 
19,100 


19, loo 
83,000 


33,000 
53,000 

33.000 
33.000 
33,000 
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Airships  (Rigid) 


Engines 
Type 


2  Daimler 
iMayb'ch 
Daimler 

Daimler 

May  bach 

Maybach 
Maybach. 

Maybach 

Maybach 

Maybach 

Maybach 

Maybach 

Maybach 

Maybach 


Maybach 
Maybach 
Maybach 

Maybach 

Maybach 

Maybach 

Maybach 

Maybach 

Maybach 


Maybach 

Maybach 

Maybach 

Maybach 
Has  bach 

Uftybach 
Uaybacl 

Maylach 
Haybnc! 

Maybach 
Maybach 
Maybach 


liumin 


4LZ  ah 
4LZah 

4LZ  ah 

4LZ  alumi 

4LZ  alu; 

4LZ  alu 

4LZ  alu; 

4LZ  alu 

4LZ  alu 
4LZahi 

4XZ  alu: 

4LZ  alu 

4LZalu 

4LZ  alu 

4LZ  alu 

4LZalu 

4LZalu 


i  blade 

a  blade 

i  blade 
a  blade 

mm  blade 

lum  blade 

turn  blade 

ium  blade 

turn  blade 
turn  blade 

turn  blade 

ium  blade 

ium  blade 
ium  blade 

ium  blade 

ium  blade 

ium  blade 

ium  blade 

ium  blade 

urn  bladi 

ium  blade 


4LZ  aluminum  blade 
4LZ  aluminum  blade 
4.LZ  aluminum  blade 

4LZ  aluminum  blade 

41Z  aluminum  blade 

41. 7  aluminum  blaoe 

4LZ  aluminum  blade 


4LZ  aluminum 
4LZ  aluminum 


3  Tvorrnzen  wood 
4LZ  aluminum 

4  Lorenzen 


3  Lorenren  wood 

4  Loreiuen 

4  Lorenzon 
4  Lorenzen 

4  Lorenzen 
I  I 
4  Lorenien 


Date 

First 
Flight 


July  2,  1900 
Nov.  30,  '05 
Oct.     9,  'i 


Placed 

Out  of         Life 

Service       Mths 


Early  1901 
Jan.  17,  1906 


June  20,  'OS 
May  26,  '09 
Aug.  25,  '09 


June  19,  '10 
Mar.  30,  "11 
Oct.     2 

June  26,  '11 
Feb.  14,  '12 
Apr.  25.  '12 
Ju'y  30,  '12 
7,  12 
Jan.  16,  *13 
Mar.  14,  '13 

May    3,  '13 


June  fi, 
July  8, 
Nov."  io," 
Jan.  8, 
Feb.  21, 
May  11, 
July  29, 
Dec.  14, 


Mar.    > 
Feb.  L'\  '15 
Apr.     3,  'Ifi 

Apr.  24,  '15 
May  13,  '15 

June    7,  '15 

June  21,  '15 
July  8,  '15 
July  23,  '15 


Autumn  1913 
Aug.  5,  '08 
Apr.  25.  '10 


Autumn  1915 
Summer  1914 
Summer  1916 
Sept.  9.  '13 
Mar.  19.  '13 
Autumn  1916 


Aug.  23, '14 
Aug.  23,  '14 
Feb.  17,  *15 
Oct.  8,  '14 
Aug.  8,  '17 

Feb.  17,  *15 

Aug.  6,  '15 
May  21.  '15 


May  4,  '16 


Mar.  5.  *15 
May  21.  '15 


June  7.  '  i  5 


■ 

■ 

Apr.,  1!>17 
Aug.  10,  '15 


Disijiuntlfi]  in  Ak;\ 


Destroyed    by    storm    at    Kiesslegg 
(Allgau)  after  forced  landing 


Forced     landing     at     F^chterdingen. 

Later  burned  up 
Forced  landing  at  Weilburg.    Carried 

away  and  wrecked  by  storm 

Destroyed  by  fire  in  Badenoos  shed 

Vrecked  at  Wellendorf  {Teutoburger- 

wald) 
Destroyed  while  bringing  out  of  Dub- 

seidorf  shed 


Destroyed  by  fire  at  Dusseldorf 

Destroyed  while  being  put  in  Liegnitz 

shed 
Became  obsolete,  dismantled  in  Met* 

shed 
Became  obsolete,  dismantled  in  Johan- 

nisthal  shed 
Wrecked    at    Heligoland    (Crew    21, 

endurance  31  hrs.) 
Destroyed  by  storm  at  Karlsruhe  after 

forced  landing 
Became  obsolete,  dismantled  in  Jut- 

erbog  shed 

[Became  obsolete,  dismantled  in  Duren 
j     shed.     (4  side  bracket  propellers.) 
Caught  fire  during  flight.    Totally  de- 
stroyed at  Johanniathftl.    (Crew  17, 
passengers  11,  all  killed) 

Wrecked  at  Diedenhofen  after  forced 

landing 
\  Hit  Dy  eun  fire  and  wrecked  at  Lipo- 
/    viec  (Mylawa) 
Hit  by  gun  fire  over  Luttich.  wrecked 

at  C6ln 
Hit   by   (run    fire   on   special   flight. 

Wrecked  at  St.  Quirin 
Hit    by    gun    fire    on    special  flight. 

Wrecked  at  Badonvillers 
Engines  failed,  wrecked  during  storm 

a»,  Fano  coast  (Monon'aneradder) 
Destroyed    by    English    aviators    in 

Dusseldorf  shed 
Dismantled    in   Juterbog   shed    after 

abandonment  of  use  of  airships  by 

army.    (Spur  gear  drive). 
Driven  by  storm  to  Denmark,  wrecked 

at  Borsmose 
Hit  by  gun  fire,  wrecked  at  Mitau 
Hit  by  gun  fire  in  tttack  on  Paris, 

wrecked  at  St.  Quentin 
Wrecked  and  burned  while  bringing  out 

of  Posen  shed 
Burned  in  FuhlsbGttel  shed 
Shot  down  at  Horns  Keef  while  on 

special  flight. 
Hit  by  gun  fire  and  wrecked  at  Tirle- 

mont 
Hit  by  gunfire  in  attack-  on  Kovno. 

forced  landing  in  East  Prussia  and 

burned. 
Hit  by  eun  fire  in  attack  on  Poperinghe, 

Burned  in  Fuhlsbutti 

on  Calais 
Destroyed  by  British  aviators  in  Brus- 
re  shed 

Hit  by  gun  fire  in  attack  on  Itowno, 

wrecked  at  Luck 
Hit  by  light]  and  fell 

in  flames.     (2  car,  2  side  bracket 

Bcrame  obsolete,  dismantled  in  Hage 

shed 
Dismantled  i  fallowing 

abandonment  of  army  airani] 

tions 

■  i  burned 
W  recked  ;  -  iin  in  Bel- 

etfl  props.* 

■ 

Shot  down  at  I 
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ticeable.  Whereas  Type  E  has  a  use- 
ful to  total  load  percentage  of  30.7, 
the  Bodensee  has  45.6,  this  all  the 
more  remarkable  when  the  power 
plant  increase  of  600  hp.  (from  360  to 
960  hp.)  is  considered.  This  increase 
in  horsepower  represents  a  consider- 
able increase  in  fixed  weight  which, 
of  course,  lessens  the  useful  load  for 
airships  of  the  same  capacity.  As 
might  be  expected,  the  speed  increases 
from  35.7  to  82.8  miles  per  hour.  This 
increase  is  not  entirely  due  to  increase 
in  power,  but  is  due  in  a  great  part  to 
the  streamline  form  of  the  hull,  and, 
from  an  aerodynamical  standpoint,  it 
probably  is  the  best  airship  that  has 
ever  been  built. 

Of  the  first  22  (LZ-1  to  22  included) 
airships  constructed,  ten  were  used  by 
Zeppelin  or  commercial  companies, 
ten  were  taken  over  by  the  army,  while 
only  two  were  assigned  to  the  navy. 
The  army  and  navy  divided  equally 
the  next  52  airships  (LZ-23  to  74  in- 
clusive) and  of  the  remaining  40  air- 
ships, the  navy  secured  36  (excluding 
six  for  the  navy  on  which  building  was 
discontinued),  whereas  the  army  only 
had  four  assigned.  (The  army  re- 
ceived 12  Schutte-Lanz  airships 
against  the  navy's  8.) 

The  Allies,  from  the  table  above,  are 
credited  with  the  destruction  of  a  to- 
tal of  40  rigid  airships,  of  which  16 
were  shot  down,  17  were  hit  by  gun 
fire  and  subsequently  .wrecked,  and  7 
were  destroyed  by  aviators  in  their 
sheds. 

It  may  also  be  concluded  from  the 
table  that  forced  landings  are  serious 
affairs  for  large  rigid  airships  and 
generally  result  in  wrecks.  A  total 
of  31  rigid  airships  were  wrecked 
either  through  forced  or  bad  landings. 
Further,  28  rigid  airships  caught  fire 
either  in  their  sheds,  after  being 
wrecked  or  in  flight.  It  therefore  ap- 
pears reasonable  that  the  use  of 
helium  instead  of  hydrogen  would  re- 
duce the  risk  to  personnel  consider- 
ably as  well  as  that  of  loss  to  a  com- 
mercial company. 

In  regard  to  Item  2  of  the  "Con- 
clusions" Table,  all  army  ail 
(LZ— No.  26,  42,  57,  58,  63,"  67,  68,  71. 
73,  77  and  81)  in  use  January,  1917, 
were  ordered  to  be  dismantled  owing 
to  the  fact  that  it  was  decided  to  aban- 
don airship  operations  conducted  by 
the  army.  Two  reasons  can  be  as- 
signed to  this  decision.  First,  the 
navy  had  personnel  available  for  air- 
ship work,  since  the  fleet  was  more  or 
less  confined.  Second,  naval  officers 
were  probably  better  trained  to  oper- 
ate ships  of  the  air,  particularly  in 
their  navigational  ability.  The  de- 
!i  to  abandon  army  airship  opera- 
tions probably  n  January, 
l!M7,  since  the   last   army  airship 
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put  in  service  Jan.  31,  1917,  and  the 
army  airships  were  dismantled  in  the 
period  from  June  to  September,  1917. 
(One  in  February,  1917.) 

Historical 

The  LZ-104,  Naval  L-59  airship, 
made  a  non-stop  flight  from  Jamboli, 
Bulgaria,  to  German  East  Africa  and 
back.  The  flight  started  Nov.  21,  1917, 
at  8  a.  m.  and  there  was  a  crew  of  22 
men  on  board,  carrying  besides  gaso- 
line, about  20.  tons  of  medicines, 
bandages  and  special  munitions,  which 
were  to  be  delivered  to  the  German 
defenders  of  East  Africa.  Khartoum 
was  reached  when  a  wireless  order 
was  received  ordering  the  airship  to 
return  because  East  Africa  had  been 
occupied  by  British  forces.  On  Nov. 
25,  at  8  a.  m.,  after  a  96-hour  flight, 
they  landed  at  Jamboli,  with,  it  is 
claimed,  enough  fuel,  etc.,  for  an  ad- 
ditional 64  to  80  hours'  run. 

The  R-34  crossed  the  Atlantic  in 
July,  1919,  taking  108  hours  to  make 
about  3600  miles  or  5760  km.  The 
Germans  claim  that  the  L-59  traveled 
on  its  East  Africa  trip  about  1000  to 
1500  km.  further  than  the  R-34,  made 
it  in  less  time,  did  not  have  the  benefit 
of  a  meteorological  service,  had  the 
additional  difficulty  of  crossing  the 
equator,  which  meant  loss  of  gas  due 
to  valving,  and  that  all  in  all  the  L-59 
made  a  much  more  creditable  showing. 
They  further  state  that  although  the 
capacity  of  the  L-59  was  450,000  cu. 
ft.  greater  than  the  R-34,  the  dead 
weight  of  this  ship  was  23,000  lb.  less 
than  the  R-34. 

The  R-34  is  more  or  less  a  copy  of 
the  LZ-76  (L-33),  which  was  brought 
down  at  Brentwood,  England,  in  Sep- 
tember, 1916.  When  the  LZ-96  (L-49) 
was  brought  down  in  France  in  Octo- 
ber, 1917,  it  was  examined  with  care 
and  many  of  the  later  technical  de- 
velopments of  this  airship  were  in- 
corporated in  the  R-34.  It  is,  there- 
fore, reasonable  to  give  some  credence 
to  the  above,  for  the  English  were  un- 
doubtedly unable  in  their  first  attempt 
to  produce  an  airship  holding  a  use- 
ful to  total  load  percentage  of  50.0, 
which  the  Germans  claimed  for  the 
L-33. 

As  a  matter  of  interest,  it  is  esti- 
mated that  the  LZ-113  (Navy  L-71) 
airship  with  a  high  speed  of  82  miles 
per  hour,  and  full  useful  load  aboard 
could  make  a  non-stop  flight  of  about 
11,160  miles,  or  approximately  three 
times  the  distance  from  New  York  to 
Hamburg. 

At  the  time  of  the  signing  of  the 
Armistice  the  Zeppelin  company  had 
projected  a  monster  airship  (L-100)  of 
3,810,000  cu.  ft.  capacity,  780  ft.  long, 
96.4  ft.  diameter,  10  engines  260  hp. 
each,  which  would  have  a  high  speed  in 
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German  Zeppelin  Air 


LZ-50 
LZ-51 
LZ-51 

LZ-52 
LZ-53 
LZ-54 
LZ-55 


LZ-56 
LZ-56 
LZ-57 
LZ-57 
LZ-58 


LZ-60 
LZ-60 
LZ-61 


LZ-63 
LZ-63 
LZ-64 

LZ-65 

LZ-66 

LZ-67 

LZ-63 


LZ-69 
LZ-70 
LZ-71 


LZ-77 
LZ-78 

LZ-79 
LZ-80 
LZ-81 


LZ-sr, 

LZ-S7 
LZ-88 
LZ-89 

LZ-90 
LZ-91* 
LZ-92 
LZ-93* 

LZ-94 

I.Z-95* 


Fried  richshafen 

Loewenthal 

Loewenthal 

Loewenthal 
F  riedrichsnaf  en 
Friedrichshafen 
Potsdam 


Potsdam 
Potsdam  " 
Loewenthal 
Loewenthal 
Potsdam 


FTiedrichshafen 

Potsdam 
Potsdam 
Loewenthal 

Friedrichshafen 

Potsdam 

Loewenthal 

Loewenthal 


Potsdam 

Loewenthal 

Potsdam 


Potsdam 
Loewenthal 

Staaken 
Friedrichshafen 


Priedrichshafeo 

Staaken 

Loewenthal 
Friedrichshafen 
rMedrichahafen 
Loewenthal 

I  rjedriohshafen 

Friedrichahafen 
]x>c  wen  thai 

Friedrichshafen 
Staaken 

Staaken 


Lengthened  LZ-51 


Lengthened  LZ-56 


Lengthened  LZ-57 
Lengthened  LZ-5S 


Lengthened  LZ-00 


Lengthened  LZ-63 


L-16 
LZ-81 
LZ-S1 

L-1S 
L-17 

I.-lf 
LZ-S5 


LZ-S6 
LZ-SIS 
LZ-S7 

LZ-87 
LZ-SS 


LZ-90 
LZ-90 
L-21 


LZ-93 
LZ-93 
L-22 

LZ-95 

L-23 

LZ-97 

LZ-9S 


L-24 
L-26 
LZ-101 


LZ-107 
L-34 

L-!l 
L-35 
LZ-111 


L-40 
L-50 

LZ-120 

L-42 
L-43 
L-44 

L-16 
L-48 
L-49 


Navy 
Army 
Army 

Navy 
Navy 

.Army 


Army 
■Army 
-Army 
.Army 
Army 

.Army 
Navy 


•Army 
Army 
Navy 


Army 
Army 
Navy 

Army 

Navy 

.Army 

Army 


Navy 
Navy 
-Army 

Navy 
Army 


Navy 
Navy 


Army 
Navy 

\:ivv 
Navy 
Army 

Navy 

Army 

Navy 
Navy 

Navy 

Navy 

Navy 
Navy 

Army 
Navy 
Navy 

Navy 
Navy 

Navy 


i.  12s, ooo 

1. 128,000 
1,262,000 

1. 12S.O00 

1,128,000 
1,128,000 
1,128,000 


1.128.000 
1,262,000 
1,128,000 
1,262.000 

1,228,0011 


,  I28.HOO 
,2H2,000 
. 202, 000 


,128.0011 
.202, 0011 
,262.000 


,262,000 
,262,000 
,262,000 


1,262,000 
1,262.000 
1,262,000 


1.262,000 
1,940,000 

1,940,000 
1,940,000 
1,262,000 


1,940,000 
1,940,000 

1,940,000 
1,960,000 
1.960,000 
1,970,000 

1,970,000 
1,970,000 
1,970,000 


70. von 
70.  MM 
85.S00 

76,800 

70, son 
76,800 
76, 


76,800 

VI,  Mill 

70,800 
V.,  Mill 
79.800 


132,000 

76,800 

85,800 
S5.S00 

85,800 

85,800 

85.S00 

85.S00 

S5.800 


85.S00 
132,000 

132,000 
132,000 
S5.S00 


132,000 
132,000 

132,000 
133,000 
133,000 
134,000 

134,000 
134,000 
134,000 


Useful 

to" 


.",3,0011 
33. 000 
38,500 

33,000 

33.(10(1 

33,nnn 

33,000 


33.000 
38,500 

33.000 
38.500 
33,1100 


33,  (1011 
38,500 
38,500 


33.000 
38,5(10 
38,500 

38,500 

38,500 

38,500 

3S.500 


3S.5O0 
ontin 
38,500 


38,500 
6S.200 

6S.200 
68,200 
38,500 


71. ;inn 
71,50(1 
71,500 


71,500 
71,500 

71,500 
79,200 
79,200 
82,500 

82,500 
85,800 
85,800 


♦First  airship  of  its  type. 
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ships  (Rigid) — Continued 


En- 

Date 

Placed 

Type 

Engines 

gines 

Total 

Propellers 

Spd 

First 

Out  of 

Life 

De- 

REMARKS 

Type 

H.P. 

H.P. 

No.  &  Material 

mph 

Flight 

Service 

Mtha 

ment 

Maybach 

310 

840 

4  Lorenzen 

56  ( 

Aug.    2,  '15 

Jan.  30.  '16 

6 

P 

Hit  by  gun  fire  in  attack  on  Paris, 
forced  landing  and  wrecked  at  Ath 

Mayb3th 

240 

960 

4  Lorenzen 

■>6  C 

Sep.  23,  'IS 

Oct.  19,  '17 

25 

P 

Destroyed  after  bad  landtngat  N'nrdi'olz 

Maybach 

240 

960 

4  Lorenzen 

.it!   i 

Oct.     7,  '15 

1 

P 

IHit  bv  gun  fire  in  attack  on  Buchar- 

MayDavli 

240 

960 

4  Lorenzen               a 

out 

Sep  .  27, '16 

11   7 

P 

\     est,  forced  lanaing  at  Trnovd  and 

1     wrecked 

Maybach 

240 

960 

4  Lorenzen 

51',  (| 

Not.   3,  '15 

Nov.  17,   15 

0.5 

P 

Destroyed  by  fire  in  Tondern  shed 

Maybach 

244 

960 

4  Lorenzen 

:,(.;  c 

Oct.  20,  '15 

Dee.  28,  '16 

14.3 

P 

Destroyed  bv  fire  in  Tondern  shed 

Maybach 

240 

960 

4  Lorenzen 

:,i,  o 

Nov.  27,  '15 

Feb.  2,  '16 

2.1 

P 

Fell  into  North  Sea 

Maybach 

210 

840 

4  Lorenzen 

56  C 

Sept.  12,  '15 

May  5,  '16 

7  B 

P 

Hit  by  gunfire  in  attack  on  Siloniki 
(Greece).   Forced  landing  at  Wardar 
and  wrecked 

Maybach 

210 
210 
240 
240 
210 

840 
840 
960 
960 
840 

4  Lorenzen 
4  Lorenzen 
4  lorenzen 
4  Lorenzen 
4  Lorenzen 

66  0 

5.1   ( 
56  ( 
51,  1 
56  J. 

Oct.   10,  '15 

'in  8 
i20 

'■'Si 

P 
P 
P 
P 
P 

IWrecked     after     bad     landing     at 

Maybach 

Sept.  4,  '16 

|    Temesvar 

Maybach 

Dec.    6,  '15 

\  Dismantled  in  Juterbog  shed  after  cur- 

Maybach 

July  28,  '17 

1     tailment  of  army  airship  operations 

Maybach 

Nov.  14.  '15 

j  Taken  over  by  navy  as  experimental 

[    airship    L-Z5,     became    obsolete. 

Maybach 

240 

960 

4  Lorenzen 

56 .0 

Sept.  15,  '17 

P 

I     dismantled  in  Potsdam  shed 

Maybach 

240 

960 

4  Lorenzen 

56  t 

Dec.  21,  '15 

May  3,  '16 

5  1 

Q 

Encountered  engine  trouble  after  at- 
tack on  England,  wrecked  at  Stav- 

Maybach 

240 
240 
240 

960 
960 
960 

4  Lorenzen 
4  Lorenzen 
4  Lorenzen 

56  0 
56  1 
56.  (J 

Jan.     1,  '16 

1 11.2 
10.5 

P 
p 
Q 

\Broke  loose  during  storm  at  rVittmund 

Maybach 

Dec.  7,  '16 
Dec.  28,  '16 

/    and  disappeared  st  sea  (unmanned) 

Maybach 

Jan.   10,  '16 

Shot    down  at  Lowestoft   on  English 

coast 
Dismantled  in  Seerappen  shed.  (Crew 

Maybach 

240 

1440 

6  Lorenzen 

62.2 

May  23,  '16 

Summer  '20 

50 

P 

22)  (first  ship  fitted  with  side  cars) 

Maybach 

210 
240 
240 

840 
960 
960 

4  Lorenzen 
4  Lorenzen 
4  Lorenzen 

56  f 

66  ( 

56  I 

Feb.  23,  '16 

17 

11  3 

P 
P 

Q 

^Dismantled  in  Trier  shed  after  cur- 

Maybach 

Summer  '17 
May  14,  '17 

1     tailment  of  army  airship  operations 

Maybach 

Mar.   3,  '16 

Shot  down  by  torpedo  boats  at  Ter- 

schelling 

Maybach 

240 

960 

4  Lorenzen 

56  i 

Jan.  31,  '16 

Feb.  22,  '16 

0.7 

Q 

Hit  by  gunfire  while  flying  over  Cham- 
pagne front  and  wrecked  at  Namur 

Maybach 

240 

960 

4  Lorenzen 

56  0 

Apr.    8,  '16 

Aug.  22,  '17 

16.5 

Q 

Shot  down  by  torpedo  boats  at  Horn's 

reef 
Dismantled  in  Juterbog  shed  after  cur- 

Maybach 

240 

960 

4  Lorenzen 

56  ( 

Apr.    4,  '16 

July  5,  "17 

15 

Q 

tailment  of  army  airship  operations 
Dismantled    in     Sehneidemuhl     Bhed 

Maybach 

240 

960 

4  Lorenzen 

66  f 

Apr.  28,  '16 

Aug.  '17 

16 

Q 

after  curtailment  of  army  airship 
operations 
Burned  in  Tondern  shed 

Maybach 

240 

960 

4  Lorenzen 

56  i 

May  20,  '16 

Dec.  28,  '16 

7.2 

Q 

provide  sh 
Maybach 

ed  sp 

ace  for 

building  of  1,940,000 

ft.  airship  (L 

Z-72) 

240 

960 

4  Lorenzen 

56  1 

June  29,  '16 

Sept.  '17 

14.5 

Q 

Dismantled  in  Juterbog  shed  after  cur- 

tailment of  army  airship  operations 

Maybach 

240 

1440 

6  Lorenzen 

'ill  I 

Aug.  12.  '16 

Oct.  2.  '16 

1.7 

R 

Shot  down  in  attack  on  London 

Maybach 

240 

960 

4  Lorenzen 

56 .0 

Aug.    8,  '16 

Aug.  '17 

12 

Q 

Dismantled  in  Konigsberg  shed  after 
curtailment  of  army  airship  opera- 
tions 

Maybach 

240 

1440 

6  Lorenzen 

611 

Aug.    4,  '16 

Sept.  24,  '16 

1.7 

R 

Shot  down  in  attack  on  London 

Maybach 

240 

1440 

6  Lorenzen 

60 

Nov     9,  '16 

Summer  '20 

11 

R 

Taken  apart  in  Seddin  shed.   To  be  re- 
erected  in  Japan 

Maybach 

240 

1440 

6  Lorenzen 

60  3 

Aug.  30,  '16 

Sept.  24,  '16 

0.8 

R 

Hit  by  gunfire,  forced  landing  at  Brent- 
wood England,  and  there  dismantled. 
(4  car,  2  side  bracket  propellers) 

Maybach 

240 

960 

4  Lorenzen 

56  1 

Oct.   16,  '16 

July  '17 

9 

Q 

Dismantled  in  Darmstadt  shed  after 
curtailment  of  army  airship  operat'ns 

Maybach 

240 

1440 

6  Lorenzen 

60  : 

Sept.  22,  '16 

Nov.  28.  '16 

2.2 

R 

Shot  down  by  English  aviators  at  Scar- 
borough on  English  coast.     (4  car, 
2  side  bracket  propellers) 

Maybach 

240 

1440 

6  Lorenzen 



Jan.  15,  '17 

July  '10 

::ii 

R 

Destroyed  in  Nordholz  shed.     (4  car 
propellers) 

Maybach 

240 

1440 

6  Lorenzen 

N  :. 

Oct.  12,  '16 

Summer  '18 

:'l 

R 

Became  obsolete,  dismantled  in  Juter- 
bog shed 

Maybach 

240 

960 

4  Lorenzen 

50  i 

Dec.  20,  '16 

Aug.  10,  '17 

7.7 

Q 

Dismantled  in  Dresden  shed  after  cur- 
tailment of  army  airship  operations 

Maybach 

240 

1440 

6  Lorenzen 

60.3 

Nov.    1.  '16 

Feb.  7,  '17 

3.2 

R 

Wrecked  in  fog  at  Rethexo  (Aller) 
Flew  from  Seddin  to  Maubeuge  and 

Maybach 

MO 

1440 

6  Lorenzen 

52  5 

Feb.  22,  '17 

Oct.  8,  '20 

43.5 

R 

turned  over  to  France 

M'lvh.v  fa 

240 

1440 

6  Lorenzen 

>,_'   5 

Nov.  22,  '16 

Dec.  29,  '16 

1.2 

R 

Wrecked  at  Seemuppen  (Russia) 

llaybaeli 

240 

1440 

6  Lorenzen 

62  5 

Apr.    2,  '17 

Oct.  20,  '17 

l.  5 

R 

Wrecked  after  attack  on  England  in 
Saone  Valley 

Maybaeh 

240 

1440 

6  Lorenzen 

Dec.  11,  '16 

Mar.  17,  '17 

3.2 

R 

Shot  down  at  Compiegne 

Maybach 

240 

1440 

6  Lorenzen 

62.5 

May    1,  '17 

Jan.  5,  '18 

8 

R 

Destroyed  by  explosion  and  fire  in 
Ahlhorn  shed 

Maybach 

240 

1440 

6  Lorenzen 

62.8 

Jan.     3,  '17 

June  17,  '17 

5.5 

R 

Wrecked     at     Neuenwaldc    (Gceste- 

munde) 
Landed  at  Montigny  Le  Roi  after  at- 

Maybach 

240 

1440 

6  Lorenzen 

62.5 

June    9,  '17 

Oct.  20,  '17 

4  i 

R 

tack  on  England.    Finally  wrecked 

in  Switzerland 

Maybach 

240 

1440 

6  Lorenzen 

62  5 

Jan.  31,  '17 

R 

Journeyed  from  Konigsberg  to  Rome 

and  turned  over  to  Italy 

Maybach 

240 

1200 

5  Lorenzen 

60.3 

Feb.  21,  '17 

July  '19 

29 

S 

Destroyed  in  Nordholz  shed   (4  car 

Maybach 

240 

1200 

5  Lorenzen 

mi  :: 

Mar.    8,  '17 

June  14.  '17 

:;  I 

S 

propellers) 
Shot  down  by  English  fleet  over  North 

sea.    (4  car,  2  side  bracket  profilers) 
Driven  off  course  in  attack  on  England 

Maybach 

240 

1200 

3  Lorenzen 

60 

Apr.     1,  '17 

Oct.  20,  '17 

6.7 

T 

1  Jaray-LZ 

and  shot  down  in  France  (2  engines 
on  Bingle  propeller) 

M:i;.  bad) 

240 

1200 

3  Lorenzen 
1  Jaray-LZ 

10  S 

Apr.  24,  '17 

Jan.  5,  '18 

g.a 

T 

Destroyed  by  explosion  and  fire  in  Ahl- 
horn shed.   (4  car  propellers) 

Maybach 

240 

1200 

4  Jaray-LZ  ,           a 

bout 

1 

Mav  22.  '17 

June  17,  '17 

ii  a 

TJ 

Shot  down  at  Ipswich.    (4  car  proplrs.) 

Maybach 

240 

1200 

4  Jaray-LZ 

i 

■i  2 

U 

Driven  off  course  after  attack  <,n  Eng- 
land,   wrecked   at   Bourbonne   Les 
Bains,  Franoe 

M:v.'i-.i  i. 

240 

1200 

1  Jaray-I.Z 

iir,  ii 

July    6,  '17 

Ian.  5.  '18 

6 

U 

Maybach 

240 

1200 

1  Jaray-LZ 

,ii  ii 

Inly     4.  '17 

.'5 

U 

Destroyed  in  Wittmund   ihad   (4  oat 

propellers) 

in  in  Ton- 

5hot  down  at  Tersckclling  (4  car  props.) 

Mayha  tfa 

240 

1200 

i  Jaray-LZ 

1,6  11 

July  19.  '18 

ii  2 

II 

Maybach 

240 

1200 

i  Jaray-LZ 

,    Ii 

Aug.  11,  '18 

12 

V 

Maybach 

240 

3ept.    1,  '17 

1   7 

V 

Hil   l,v  gunfire  in    ll 
wrecked  at  Tiefenort  (Werra) 

excess  of  82.8  m.p.h.  and  a  useful  load 
in  excess  of  180,000  lb.  with  a  total 
load  of  259,000  lb.  These  weights  give 
a  useful  to  total  load  percentage  in  ex- 
cess of  69.5.  It  had  a  maximum  alti- 
tude of  26,900  ft.,  which  compares 
with  6600  ft.  for  the  LZ-24  (L-3)  and 
21,600  ft.  for  the  LZ-113   (L-71). 


Recent     Aeronautic     Fea- 
tures in  Foreign  Countries 

SOME  interesting  comment  has 
been  given  recently  in  regard  to 
certain  recent  features  of  aero- 
nautic development  in  European  coun- 
tries. 

The  London  Daily  Mail  of  April  14, 
1921,  contains  the  following,  pre- 
pared by  Harry  Harper,  technical 
secretary  of  the  Civil  Aerial  Trans- 
port Committee: 

"A  vista  so  wonderful  that  our 
whole  conception  of  the  place  of  air- 
craft in  the  scheme  of  transport  may 
have  to  be  altered.  Such  is  the 
promise  of  the  new  'pulsating'  wing  of 
the  Austrian  scientist,  Professor  Rai- 
mund  Nimfuhr.     .     .     . 

"The  theory  on  which  Professor 
Nimfuhr  has  been  working  is  that  we 
should  concentrate  attention  on  the 
propulsive  methods  of  birds  and  in- 
sects. Aeroplanes  with  fixed  wings 
and  an  engine  driving  a  propeller  can, 
according  to  this  line  of  research,  be 
shown  vastly  inferior  in  relative  per- 
formance to  either  a  bird  or  an  in- 
sect. 

"If  one  could  take  a  bird  like  an 
albatross  and  increase  it  in  size  till  it 
was  as  big  as  a  medium-sized  present- 
day  biplane,  it  would,  it  is  claimed, 
exert  not  more  than  the  equivalent  of 
about  10  hp.  in  propulsion,  whereas 
the  biplane  would  require  about  200 
hp.  A  giant  gnat,  big  as  an  aeroplane, 
it  is  averred,  would  fly  with  infinitely 
less  exertion  of  power  than  is  required 
for  any  of  our  existing  machines. 

"The  Nimfuhr  principle  is  to  imi- 
tate mechanically,  so  far  as  it  is  pos- 
sible to  do  so,  the  methods  of  Nature, 
in  the  wings  of  birds  and  insects.  The 
Nimfuhr  'pulsating  wing'  relies  upon 
an  extraordinarily  rapid  vibrating  or 
stroke  action  upon  the  cushion  of  com- 
pressed air  which  in  flight  is  formed 
beneath  a  sustaining  plane. 

"The  actual  Nimfuhr  wing,  as  con- 
structed, for  a  full-sized  machine,  will, 
it  is  understood,  be  hollow,  with  a 
flexible  membrane  on  the  underside. 
By  pneumatic  mechanism  this  mem- 
brane is  set  pulsating  or  vibrating 
with  such  rapidity  that  waves  of  at- 
mospheric pressure  are  generated,. 
which    shall,    it    is    intended,    not    only 


1064 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


May  19,  1921 


sustain    but   also    propel   the   machine. 
Air  screws  will,  in  fact,  be  eliminated." 

Writing  in  the  London  Observer, 
April  17,  1921,  Major  C.  C.  Turner, 
R.A.F.,  states  in  part: 

"Dr.  Nimfuhr's  'solution'  of  the  prob- 
lem of  soaring  flight  by  means  of  a  pul- 
sating wing  has  yet  to  be  proved  scien- 
tifically sound;  and,  if  that,  mechan- 
ically expressible. 

"At  the  moment  the  principal  and 
most  promising  flight  mechanism  out- 
side the  aeroplane  appears  to  be  the 
helicopter,  and  especially  some  combi- 
nation of  helicopter  and  aeroplane. 
Some  difficulties  at  one  time  supposed 
to  be  insuperable  are  no  longer  con- 
sidered even  formidable;  and  so  con- 
vincing are  the  claims  of  helicopterists 
that  both  the  British  and  the  French 
governments  have  given  financial  aid 
for  experiments.  In  England  Mr.  Louis 
Brennan  of  monorail  fame,  has  been  ex- 
perimenting for  years  in  the  full  con- 
fidence of  the  Government. 

"It  used  to  be  supposed  that  even  if 
vertical  ascents  proved  feasible,  the 
question  of  lateral  motion  by  the  same 
machine  still  had  to  be  settled  This 
difficulty  appears  to  have  been  over- 
come by  the  simple  operation  of  slight- 
ly inclining  the  screws,  so  that  instead  of 
vertical  axis  their  thrust  is  a  few  degrees 


German  Zeppelin  Air 


LZ-102* 
LZ-103 
LZ-104 
LZ-105 
LZ-106 
LZ-107 
LZ-10S 
LZ-109 
LZ-110 
LZ-111 
LZ-112* 
LZ-113 

LZ-1U 


Friedrichshafen 

Staaken 

Staaken 

Friedrichshafen 

Friedrichshafen 

Loewenthal 

Staaken 

Staaken 

Friearichshafen 

Loewenthal 

Friedrichshafen 

Friedrichshafen 

Loewenthal 


Length  increased 


Class 

Owned 
by 

Capacity 
cu.ft 

No. 
of 

cells 

I.Jlh 

ft. 

Dia. 
(l. 

Total 
Load 
Ids. 

Useful 
Load 
l0°- 

760mm) 
lbs. 

Use- 
lul 
To- 
tal 

Power 

No* 

L-57 

Navy 

2,420,000 

16 

743 

78.4 

164,500 

114,400 

69.6 

4 

L-56 

Navy 

1.975,000 

14 

645 

78.4 

134,300 

SS.000 

65  6 

4 

L-59 

L-5S 

Navy 
Navy 

2,420.000 
1,975.000 

16 

14 

743 
645 

78.4 
78.4 

164,500 
134,300 

114,400 
88,000 

69  e 

65.6 

L-61 

Navy 

1,975,000 

14 

645 

78.4 

134,300 

88,000 

65.8 

L-62 

Navy 

1,975.000 

14 

645 

78.4 

134,300 

SS.000 

ri5.il 

L-60 

Navy 

1,975,000 

14 

64.5 

78.4 

134,300 

88,000 

15  i, 

L-64 

Navy 

1,975,000 

14 

645 

7v4 

134,300 

88,000 

,5  6 

L-63 

Navy 

1,975,000 

.14 

645 

78.4 

134,300 

SS.000 

65.6 

L-85 
L-70 
L-71 

Navy 

Navy 
Navy 

1,975,000 
2,400,000 
2,400,000 

14 
15 
15 

645 
743 

743 

78.4 
78.4 
78.4 

134,300 
103.000 
163,000 

88,000 
Over 

88,000 
over 

8S.000 

65  6 
»vei 

59.4 
jver 
59.4 

6 
6 

L-72 

Navy 

2,400,000 

15 

743 

78.4 

163.000 

88,000 

over 
59.4 

6 

Bodensee 
Bodensee 

Delag 
Delag 

705,000 
796,000 

11 
12 

396 

425 

61.3 
61.3 

48,000 
54,100 

22,000 
25,300 

45  ,s 

46  s 

1 

pass'gr 
3pow'r 

Nordstern 

Delag 

796.000 

12 

425 

61.3 

54,100 

25,300 

46.8 

En- 
gines 


'First  airship  of  its  type.    fLZ-115  to  LZ-119  not  built. 

rotating  on  a      rect   downward.     High  speed  in  a   horizontal   direction 
from  the  di-      is  then  attained." 


Below  is  given  a  summary  of  the  ultimate  disposal  of  all  rigid  airships  built  by  Germany. 

Disposition 

1.  Dismantled- — Obsolete 

2.  Dismantled — Army  Airship  Operations  Abandoned 

3.  Shot  Down  in  War 

4.  Hit  by  Gun  Fire  and  Wrecked 

5.  Wrecked,  Storm,  Forced  Landing,  etc. 

6.  Wrecked,  Bad  Landings,  etc. 

7.  Desti-oyed  in  Shed  by  Fire 

8.  Destroyed  While  Handling  on  Ground 

9.  Destroyed  by  Fire  in  Flight 

10.  Turned  over  to  Allies 

11.  Wrecked  Deliberately  Since  Armistice 

12.  Building  Discontinued 

13.  Now  in  Commission 

Totals 


Zeppelin 

Schiitte-Lanz 

Totals 

11 

5 

16 

11 

2 

13 

15  (a) 

1 

16 

17  (b) 

0 

17 

12 

3 

15 

11 

5 

16 

14  (c) 

3 

17 

4 

0 

4 

4(d) 

2 

6 

7  (e) 

0 

7 

7(f) 

0 

7 

6 

1 

7 

2  (g) 

0 

2 

121 


22 


143 


(a)    One  shot  down  by  aviators, 
i  b  i     Two  burned  after  wreck. 

(c)  Seven  destroyed  due  to  aviator's  bombs. 

(d)  Two  fell  burning,  cause  unknown;  one  hit  by  lightning. 

(e)  Two  each  for  England,  P'rance,  Italy;  one  for  Japan. 

eked  in  sheds  deliberately  to  evade  Peace  Treaty  conditions. 

and   Nordstern,   LZ-No.   120,  121.     Allied   Commission  claims  these  as  replacement  for  (f). 

The  summary  below  divides  the  rigid  airships  into  groups  according  to  otcners. 


Civilian 

Army 

Navy 

Building  Discontinued 

Totals 
( a )    Naval  aii 


Zeppelin 

12 

40 

6 

_6(a) 

121 


Schiitte-Lanz 

1 

12 

8 

Kb) 

22 


Totals 
13 
52 
71 
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ships  (Rigid) — Continued 


Engines 
Type 

H.P. 

Total 
H.P. 

Propellers 
No.  &  Material 

Spd 

Date 

First 
Flight 

Placed 
Out  of 

Life 

Mths 

Type 

De- 

REMARKS 

Maybacb 
Maybach 
Maybacfa 
Maybach 
Maybacb 
Maybacb 
Maybach 
Maybach 
Maybach 
M.L>  bfl  fa 

Maybach 
Maybacb 

Maybach 

Maybach 
Maybach 

Maybach 

240 
240 
240 
290 
290 
290 
290 
290 
290 
290 

290 

290 

200 

240 
240 

240 

1200 
1200 
1200 
1450 
1450 
1450 
1450 
1450 
1450 
1450 

2030 

2030 

2030 

960 

960 

960 

4  Jaray-LZ 

4  Jaray-LZ 

4  Jaray-LZ 

4  Jaray-LZ             a 

4  Jaray-LZ 

4  Jaray-LZ 

4  Jaray-LZ 

4  Jaray-LZ 

4  Jaray-LZ 

4  Jaray-LZ 

6  Jaray-LZ 
6  Jaray-LZ 

6  Jaray-LZ 

3  Jaray-LZ 
3  Jaray-LZ 

3  Jaray-LZ 

62  5 
67.0 
62  5 

bout 
71  9 
71  S 

71  5 

71  5 

71.5 

71.5 

71.5 

bout 
S0.5 
S0.B 

-.0  .i 

S2.S 

Sept.  26,  '17 
Sept.  24,  '17 
Ot.  10,  '17 

Oct.   29, '17 
Dec.  12,  '17 

Jan.    19.  'IS 

Dec.  18,  -17 

Mar.  11,  'IS 

Mar.    4,  'IS 

April  17,  'IS 

July    1,  '18 

July  29,  'IS 

July    9.  '20 
Aug,  20.  '19 

Oct.  7,  '17 
Aug.  '19 
Apr.  7,  'IS 

Jan.  5.  'IS 
Aug.  29,  '20 

May  10,  '18 

July  19, 'IS 

July  22,  '20 

July,  '19 

Ju'y.  '19 

Aug.  5,  '18 

July  1.  '20 

0.3 

23 
6 

2.2 
32  5 

3  3 

7 
2^    4 
16 
15 

1 
23 

w 

V 
W 

V 
V 

V 

V 

V 

V 

v 

X 
X 

X 
Y 

Burned  in  front  of  Juterbog  shed.    (4 

car  propellers) 
Destroyed  in  Wittmund  shed.    (4  car 

propellers) 
Fell  burning  over  straits  of  Otranto. 

Cause  unknown.    (.4  car  propellers) 

Destroyed  by  explosion  in  Ahlhorn  shed 
Flew  from  Wittmund  to  Rome  and 

turned  over  to  Italy.    (4  car  props.) 
Fell    while    flying    over    Heligoland. 

(4  car  propellers) 
Destroyed  by  English  aviators  in  Ton- 

dern  shed.    (4  car  propellers) 
Flew  from  Ahlhorn   to  Pulham  and 

turned  over  to  EnclandJ4  car  props.) 
Destroyed  in  Nordholz  shed.   (4  car 

propellers) 
Destroyed  in  Nordholz  shed.    (4  car 

propellers) 
Shot  down  at  Boston.    Streamline  fins. 

(6  car  propellers,  direct  drive) 
Flew  from  Ahlhorn  to  Pulham  and 

turned  over  to  England.    Streamline 

fins.    (6  car  propellers) 

45. S 

and  turned  over  to  France.  Stream- 
line fins.   (6  car  propel  Iers) 

]  Not  put  in  service  after  length  was  in- 
[    creased  because  of  allied  oommis- 

f     (3  car  propellers) 

rommission's  restrictions 

The  Holland  correspondent  of  the  London  Times  re- 
ported March  30 : 

"Mr.  A.  Boerner,  a  Dutch  airman,  has  invented  a  new- 
type  of  airship,  for  which  it  is  claimed  that  it  needs 
no  ballast  and  is  not  subject  to  loss  of  gas.  More  im- 
portant than  either  of  these  is  the  claim  that  in  the 
Boerner  airship  the  danger  of  explosion  is  eliminated. 

"Briefly,  the  design  of  the  airship  is  as  follows:  The 
balloon  proper  consists  of  a  large  number  of  individual 
gas  cells  attached  to  a  bridge  chassis  made  of  duralumin. 


All  the  machinery  is  carried  in  the  lat- 
ter. There  is  a  passenger  deck  with 
space  for  staterooms,  dining-rooms  and 
so  forth,  for  passengers  and  crew.  The 
envelope  and  the  chassis  are  built  in 
sections  so  that  the  airship  can  be  en- 
larged. The  airship  is  to  be  fitted  with 
what  is  called  the  three-chamber  system, 
using  hydrogen,  nitrogen  and  air.  This 
is  the  device  that  provides  protection 
against  explosion,  ignition  and  light- 
ning. It  is  reported  to  reduce  the  loss  of 
lifting  gas  (hydrogen)  due  to  diffusion 
to  1  per  cent  as  compared  with  other 
systems. 

"The  airship  is  to  be  fitted  with  a 
new  propeller  system  which  should 
make  it  possible  to  use  all  the  dynamic 
forces  of  the  vessel  for  forward,  up- 
ward, backward  and  downward  drive. 
Not  the  least  important  result,  it  is 
hoped  to  obtain  from  this  equipment,  is 
that  of  reliable  landing  without  assist- 
ance from  the  ground. 

"The  hydrogen  in  the  envelope  is 
separated  on  all  sides  from  the  atmos- 
pheric air  by  a  wall  of  nitrogen;  these 
are  the  means  used  to  eliminate  the 
danger  of  fire.  Should  the  outer  en- 
velope catch  fire  the  flame,  it  is  claimed, 
will  be  extinguished  by  the  nitrogen 
escaping  as  soon  as  a  hole  is  burned  in  the  envelope. 
"The  Boerner  airship  is  about  950  ft.  long  and  is  to 
be  propelled  by  32  gasoline  engines,  to  each  of  which 
an  air  screw  is  attached.  The  total  horsepower  de- 
veloped will  be  6400.  On  half  its  power  the  airship  is 
to  fly  at  a  speed  of  72  miles  an  hour.  By  the  Boerner 
system  the  air  screws  may,  together  or  in  groups,  be  ad- 
justed so  as  to  propel  the  airship  in  any  direction.  The 
suggested  number  of  passengers  that  the  airship  will 
be  able  to  carry  is  300." 


Development    of    Aircraft    Tires  and  Wheels 


McCOOK  FIELD  Air  Service  Engineering  Division 
activities  in  the  rubber  materials  used  in  aircraft 
construction  have  been  mainly  centered  around  the  de- 
velopment of  the  straight  side  tires  and  wheels.  A  satis- 
factory program  of  wheel  and  tire  sizes  has  been  drawn 
up  after  considerable  experimental  work,  and  it  is  hoped 
that  tire  and  wheel  replacements  will  be  of  the  straight 
side  type,  rather  than  of  the  present  clincher  type. 

Experimental  work  on  the  development  of  straight  side 
tires  and  wheels  has  extended  over  a  period  of  about  two 
years.  The  chief  reason  for  an  attempt  to  develop  the 
straight  side  tire  has  been  that  the  unsatisfactory  per- 
formance of  the  clincher  type  was  most  marked  in  the 
case  of  the  DeHaviland  airplanes,  which  use  the  750x125- 
millimeter  tires. 

At  best,  the  clincher  tire  has  never  been  satisfactory, 
even  in  the  case  of  automobiles,  except  in  the  smallest 
sizes.  Underinflation  was  the  chief  contributing  cause. 
as  the  majority  of  the  trouble  experienced  was  due  to 
rim  cutting.  A  secondary  contributing  cause  was  the 
type  of  wheel  used,  which  is  essentially  an  unbalanced 
structure. 

The  first  t    on   the   straight  side  tiros   was 

made  with  the  44  x  10-inch  tire,  used  on  the  Glenn  L. 
Martin  airplane,  of  the  type  which  has  only  two  wheels. 


To  date  the  performance  of  these  tires  and  the  service, 
which  extended  over  a  period  of  about  six  months,  has 
been  very  satisfactory. 

Another  size  which  has  been  subjected  to  service  con- 
ditions is  the  36  x  8-inch  tire,  which  was  developed  with 
a  view  to  replacing  the  900  x  200-millimeter  size.  An 
essential  difference  between  this  size  and  the  44  x  10-inch 
size  is  that  the  wheel  for  the  36  x  8-inch  tire  has  a  one- 
piece  rim,  having  a  channel  in  the  center  to  permit  of 
the  application  of  the  casing.  In  general,  it  resembles 
a  type  of  rim  used  on  the  Fokker  D-7,  which  was  equipped 
with  a  straight  side  tire.  The  wheel  for  the  44  x  10-inch 
tire  has  a  truck-type  rim.  This  includes  the  removable 
side  ring  to  permit  of  ease  of  application  or  removal  of 
the  casing. 

In  every  case  of  straight  side  tires  the  wheel  used  has 
a  hub  which  is  centered  in  the  wheel,  as  opposed  to  the 
Palmer  type  of  off-set  hub.  Other  sized  tires  are  being 
manufactured  for  service  test,  and  it  should  not  be  long 
before  complete  information  is  available  regarding  the 
ility  and  serviceability  of  this  type,  as  compared 
to  the  original  clincher  type.  It  is  believed  that  the  diffi- 
culties experienced  with  the  clincher  type  tires,  espe- 
c  ially  when  used  on  the  Palmer  type  wheel,  will  be  com- 
•  overcome  in  the  straight  side  tires. 
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Automotive  Demands  Give  Strong  Im- 
petus to  Drop  Forging  Development 

"The  automotive  industry  was  oue  of  the  first  to  appreciate  the  advan- 
tages of  drop  forgings,"  said  an  executive  recently.  The  extent  to  which 
technical  drop  forging  practice  has  been  influenced  by  automotive 
demands  is  a  phase  of  relations  between  the  two  industries  discussed. 


THE  automotive  industry  has  not  only  achieved  very 
rapid  growth  itself  during  the  last  decade,  but  has 
been  the  cause  of  very  marked  technical  and  com- 
mercial development  in  certain  contributory  industries. 
One  of  these  which  has  profited  largely  from  its  contact 
with  the  automotive  field  is  the  drop-forging  industry. 
The  drop  forge  industry  in  the  United  States  has  had 
two  major  booms  during  its  long  existence.  Drop  forg- 
ings have  always  been  used  extensively  in  connection 
with  firearms  and  ordnance,  while  they  have  been 
utilized  also  to  some  extent  in  railroad  work  and  more 
recently  in  shipbuilding.  The  first  real  boom,  however, 
was  caused  by  contact  with  the  bicycle  industry,  which 
attracted  so  much  attention  about  twenty-five  years  ago. 
Next  the  automobile  industry  started  its  great  rise. 

Technical  Development 

To  this  latter  contact  can  be  traced  a  large  percentage 
of  the  recent  technical  growth  of  the  drop  forging  in- 
dustry. The  development  of  new  methods  has  been  very 
rapid  during  recent  years  and  has  been  inspired  chiefly 
by  the  demands  of  the  automotive  industry.  The  de- 
velopment of  crankshaft  manufacture  may  be  cited  as 
an  instance  of  this  development.  Automobile  and  truck 
makers  have  been  demanding  an  increasing  accuracy  in 
the  manufacture  of  this  part.  As  a  result  the  drop 
forgers,  through  extensive  experimentation  and  inten- 
sive research,  have  succeeded  in  meeting  that  demand. 
The  same  thing  is  true  to  a  large  extent  of  almost  every 
drop  forged  part  used  on  cars  and  trucks. 

As  the  demands  grew,  many  progressive  drop  forge 
concerns  began  to  try  to  anticipate  future  demands,  that 
they  might  be  ready  to  meet  requests  as  soon  as  they 
were  made.  Consequently,  it  has  been  possible  for  drop 
forgers  on  occasion  to  present  to  the  automotive  in- 
dustry new  methods  for  making  better  and  more  accu- 
rate forgings  from  time  to  time. 

Drop  forgings,  of  course,  compete  directly  with  malle- 
able and  steel  castings  in  selling  to  the  automotive 
industry.  For  this  reason  the  drop  forgers  have  made 
considerable  effort  in  individual  cases  to  study  the  possi- 
bilities for  an  increased  use  of  forgings  on  cars  and 
trucks;  to  devise  new  forging  methods  to  meet  auto- 
motive needs,  with  the  idea  of  attempting  to  replace 
castings  in  certain  instances. 

Up  to  the  present  time,  however,  the  demands  upon 
the  drop  forgers  have  been  so  great  that  they  have  been 
kept  busy  to  a  large  extent  keeping  pace  with  the  de- 
mands made  upon  them,  to  the  detriment  of  this  experi- 
mental and  research  work.  One  prominent  drop  forge 
executive  says,  for  instance,  that: 

"The  general  opinion  seems  to  be  that  during  the  last 
few  years  the  development  along  this  line  has  not  been 
carried  on  because  of  the  high  production  requirements 


in  the  regular  line,  but  since  the  dropping  off  in  pro- 
duction has  come  about  there  is  a  very  great  effort  being 
made  along  this  line." 

Such  research  is  directly  in  line  with  the  most  urgent 
needs  of  automotive  manufacturers  at  the  present  time. 
Reduction  of  production  costs  is  necessary  and  material 
assistance  can  be  rendered  by  a  contributory  industry 
such  as  this  by  research  and  experimental  work. 

Drop  Forging  Characteristics 

Taken  in  a  general  way,  the  drop  forging  has  always 
possessed  certain  characteristics  which  made  it  specially 
adaptable  for  automobile  and  truck  construction.  Some 
of  these  qualities,  familiar  to  engineers,  may  be  listed 
as  follows: 

1.  Comparatively  great  uniformity  of  quality:   not  sub- 

ject to  certain  defects,  such  as  blow-holes 

2.  Suited  to  quantity  production  methods 

3.  Tensile  strength  and  percentage  of  elongation  in  given 
length  practically  always  high  enough  to  meet  require- 
ments, even  though  highest  grade  steels  or  alloys  are 
not  used 

4.  Uniformity  as  to  thickness,  etc. 

5.  Possibility  of  producing  forging  to  very  close  toler- 
ances, thus  necessitating  a  comparatively  small 
amount  of  machining.  The  ordinary  drop  forging  can 
be  produced  to  a  tolerance  of  1/32  in.,  but  many  forg- 
ings are  now  being  produced  to  smaller  tolerances 

One  of  the  chief  drop  forging  developments  for  which 
the  automobile  industry  is  largely  responsible  is  in  con- 
nection with  the  handling  of  high  efficiency  steel  and 
new  alloy  combinations.  As  a  result  of  efforts  along 
these  lines  drop-forging  operations  are  possible  to-day 
that  were  considered  utterly  impossible  fifteen  years  ago. 

Limitations  of  Practice 

Although  remarkable  strides  have  been  made  in  drop- 
forging  practice  to  meet  the  requirements  of  automotive 
engineers,  there  are  limits  to  what  can  be  accomplished. 
Discussion  at  the  convention  of  the  American  Drop 
Forge  Association  during  recent  years  indicates  that 
engineers  and  designers  sometimes  make  their  design 
entirely  from  an  engineering  viewpoint  without  con- 
sidering the  limitations  of  drop-forging  practice,  even 
though  they  expect  to  use  drop-forgings  in  construction. 

One  drop-forging  manufacturer  expressed  it  this  way: 
"Drop-forgers  should  be  called  in  for  consultation  and 
advice  when  new  designs  are  being  worked  out.  Or  at 
least  preliminary  drawings  or  sketches  should  be  sent 
to  prospective  sources  of  supply  to  get  constructive  sug- 
gestions and  to  avoid  the  revising  of  completed  designs 
and  details.  Many  drop  forgers  are  more  than  willing 
to  render  their  services  to  their  regular  customers,  if 
not  to  the  trade  at  large,  and  in  many  instances  the 
saving  has  been  enormous." 
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There  is  obviously  an  excellent  field  for  co-operation 
along  this  line,  since  it  is  readily  conceivable  that  con- 
siderable expense  may  be  saved  the  manufacturer  if,  in 
making  a  design,  he  takes  into  consideration  the  limita- 
tions of  drop-forging  practice. 

Co-operative  Possibilities 

In  connection  with  the  possibilities  for  profitable  co- 
operation between  the  designer  and  the  drop-forger  the 
following  statement  recently  made  by  a  member  of  the 
drop-forge  industry  is  of  interest. 

"There  is  no  question  but  that  the  average  automobile 
engineer  and  designer  should  be  very  well  acquainted 
with  the  difficulties  encountered  in  making  drop  forgings, 
in  order  to  design  forgings  to  the  best  advantage.  There 
are  a  very  large  number  of  forgings  made  the  produc- 
tion of  which  cause  a  great  amount  of  trouble,  and  which 
can  be  produced  only  at  a  very  high  cost. 

"This  trouble  and  extra  cost  is  made  necessary 
through  ignorance  of  the  designing  engineer  of  the 
fundamental  principles  of  drop  forgings.  If  the  design- 
ing engineer  had  knowrn  the  way  in  which  forgings  of 
a  similar  design  were  made,  the  design  of  the  parts  in 
question  could  have  been  simplified  so  as  to  render  the 
forging  easy  to  make,  and  at  the  same  time  capable  of 
serving  its  purpose  just  as  effectively. 

"The  general  trend  among  automotive  engineers,  how- 
ever, is  to  work  more  closely  with  the  drop-forge  in- 
dustry in  the  designing  of  important  parts,  so  that  such 
difficulties  can  be  eliminated  and  the  best  part  for  the 
least  cost  be  produced." 

While  most  of  the  progressive  drop  forge  concerns  are 
ready  to  render  such  co-operative  service,  the  car  de- 
signer and  engineer  has  not  always  been  satisfied  with 
the  kind  of  help  extended.  One  prominent  engineer,  for 
example,  complained  recently  that  his  experience  had 
been  that  the  drop  forgers  in  making  suggestions  for 
simplification  for  manufacture  did  not  take  sufficiently 
into  account  the  desire  of  the  designer  for  individuality 
and  other  similar  factors. 

It  must  be  admitted,  moreover,  that  the  drop  forgers 
have  not  attempted  very  extensively,  except  in  a  few- 
individual  cases,  to  bring  directly  before  the  automotive 
engineer  the  various  features  and  possibilities'  of  their 
practice.  An  investigation  of  the  situation  indicates 
that  very  little  sound  publicity  work  has  been  done  along 
these  lines  by  drop  forgers  in  general.  It  would  seem 
that  a  definite  attempt  to  reach  directly  the  automotive 
engineers  with  information  of  this  kind  would  increase 
the  possibilities  of  mutually  helpful  co-operation. 

Drop  Forging  Process 

The  details  of  drop  forging  practice  cannot  be  ade- 
quately described,  of  course,  in  a  brief  article,  but  cer- 
tain essential  features  can  be  outlined  which  will  be  of 
general  interest.  The  process  of  drop  forging  is  more 
complex  than  is  sometimes  understood;  it  consists  of  far 
more  than  merely  heating  metal  and  hammering  it  be- 
tween dies.  As  one  authority  says,  "The  production  of 
high  grade  forgings  is,  in  reality,  a  co-ordination  of 
many  functions  carried  through  with  a  nice  regard  for 
their  effect  upon  one  another." 

The  first  factor  of  importance  is  that  of  chemical 
analysis  and  heat  treatment.  The  chemical  properties 
of  any  given  lot  of  steel  are  a  fixed  quantity,  but  the 
physical  properties  can  be  changed  by  the  application 
of  the  proper  heat  treatment.  The  amount  of  change 
possible  by  heat  treatment,  of  course,  is  limited  to  a 
certain  extent  by  the  chemical  analysis  of  the  particu- 
lar lot. 

In  the  actual  forging  process  several  sets  of  dies  are 


used.  One  set  is  used  for  forging,  one  set  for  trimming, 
and  other  sets  for  punching  and  bending.  A  properly 
constructed  and  sufficiently  strong  die  is  the  chief  essen- 
tial of  successful  drop-forging.  The  value  of  a  die  from 
the  point  of  view  of  the  forging  buyer  should  be  judged 
rather  in  accordance  with  the  quantity  and  quality  of 
the  forgings  produced  from  it  than  with  the  actual 
initial  cost  of  the  die  itself.  One  of  the  prominent  forg- 
ing concerns  says  that  "the  best  dies  cost  anywhere  from 
three  to  five  times  what  poorer  grades  cost,  but  they  are 
always  cheapest  in  the  end.  A  die  made  from  good  steel, 
carefully  hardened  and  finished  to  a  high  polish,  will 
make  more  forgings  than  a  cheap  die  and  will  make  them 
better." 

The  making  of  dies  is  a  difficult  job  requiring  the 
highest  skill  in  workmanship.  The  various  steps  in  con- 
structing a  die  may  be  listed  in  general  as  follows : 

1.  The  die  block  is  planed  smooth  on  the  impression  side, 
and  the  opposite  side  is  cut  a  key,  which  holds  the 
block  in  place  on  the  ram  or  in  the  sow  block  of  the 
hammer 

2.  The  impression  side  is  thinly  copper  plated  and  the 
outline  of  the  forging  is  etched  through  the  plating 

3.  The  rough  impressions  are  cut  out  on  a  mill  or  lathe 

4.  The  die  is  finished  by  expert  hand  tooling 

When  the  finished  impression  has  been  sunk  in  the 
die,  a  sample  cast  of  Babbit  metal  is  obtained,  by  means 
of  which  the  general  outlines  of  the  piece  can  be  checked 
up  and  suggestions  made  for  changes  before  the  die  is 
finally  finished  to  accurate  dimensions. 

The  next  step  is  to  select  stock  of  the  shape  which  can 
be  handled  and  forged  most  economically.  Billets,  round 
and  square  bars,  or  flats,  are  ordinarily  used.  There  is 
a  distinct  danger  of  choosing  too  small  a  bar  in  an  effort 
to  reduce  the  amount  of  waste.  The  size  of  the  stock 
should  be  large  enough  to  permit  the  metal  to  be  worked 
clear  through  and  not  merely  on  the  surface. 

There  are  four  different  operations  on  the  piece  while 
actually  under  the  hammer: 

1.  Edger 

2.  Break  down 

3.  Finishing  pass 

4.  Cut  off 

A  certain  amount  of  excess  stock,  known  as  the  flash, 
must  always  be  removed  from  the  forging  after  it  comes 
from  the  hammer.  This  is  the  trimming  operation. 
Trimming  is  followed  by  cleaning,  after  which  the  heat 
treatment  takes  place,  provided  this  is  to  be  done  at  the 
forge  shop. 

Difficulties 

Certain  definite  difficulties  present  themselves  in  drop- 
forging  practice.  Every  forging  is  not  perfect,  of  course, 
even  though  the  best  manufacturing  methods  be  adopted. 
A  huge  proportion  of  defective  forgings  can  be  traced 
to  defective  dies.  Some  defects,  such  as  laps,  are  super- 
ficial and  do  not  affect  the  quality  of  the  forging,  but 
others  are  more  serious.  Among  the  chief  possible  de- 
fects are  checks,  laps,  excess  stock,  scale  pits,  round 
corners,  burrs,  pipes  and  seams. 

In  a  high  grade  shop,  of  course,  forgings  with  such 
defects  never  get  outside  the  forge  shop.  They  are  of 
interest  to  the  customer  chiefly  since  his  design  and 
li mils  sometimes  affect  one  way  or  the  other  the  pos- 
sibility of  producing  a  high  percentage  of  perfect 
forgings. 

Work  of  Drop  Forge  Association 

The  American  Drop  Forge  Association  comprises 
about  G8  per  cent  of  all  the  drop  forge  concerns  in  the 
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country  and  probably  about  90  per  cent  of  the  total  ton- 
nage produced  each  year.  This  association  has  inter- 
ested itself  in  the  quality  of  the  work  done  by  its  mem- 
bers, although  the  results  of  this  interest  are  not 
recorded  in  definite  statistics. 

The  Drop  Forge  Association  has  from  time  to  time 
studied  and  compiled  various  tables  of  standard  toler- 
ances of  drop  forge  practice,  both  with  regard  to  dimen- 
sional limits  and  the  weight  limits  of  various  types  of 
forgings.  The  association  uses  the  S.  A.  E.  standard 
specification  for  forgings  and  attempts  to  see  that  all 
the  forgings  produced  by  its  members  are  held  well 
within  those  limits. 

While  definite  figures  are  not  available,  a  careful  esti- 
mate states  that  fully  90  per  cent  of  the  output  of  the 
drop-forging  industry  has  been  absorbed  by  automotive 
manufacturers  during  the  last  five  years. 

The  Drop  Forge  Association  has  not,  as  a  body,  under- 
taken anything  in  the  way  of  research  work  up  to  the 
present  time.  The  statement  is  authorized  from  a  re- 
sponsible source,  however,  that  work  of  this  kind,  similar 
to  that  being  done  by  the  American  Malleable  Castings 
Association,  is  likely  to  be  taken  up  and  carried  forward 
in  the  very  near  future. 

One  reason  that  records  are  not  available  to  show  the 
increased  quality  of  the  physical  characteristics  of  forg- 
ings over  a  period  of  years  is  that  a  large  percentage  of 
the  forgings  produced  by  members  of  the  Association 
are  supplied  to  automotive  manufacturers  with  no  final 
heat  treatment.    Several  individual  members  of  the  Asso- 


ciation, however,  have  built  up  very  strong  laboratory 
and  research  forces  and  have  carried  work  of  this  kind 
to  a  very  high  state  of  development.  These  standards 
are  really  considered  by  the  rest  of  the  industry  as  the 
standards  for  automotive  work. 

The  recently  formed  American  Drop  Forge  Institute  is 
an  association  of  the  executives  of  the  various  drop  forge 
companies  designed  to  further  the  general  interests  of 
the  drop  forging  industry  along  broad  and  constructive 
co-operative  lines. 

The  Association  has  dealt  entirely  with  practical  shop 
problems,  but  the  Institute  will  concern  itself  with  the 
broader  aspects  of  the  industry,  such  as  the  relation  of 
the  drop-forging  industry  to  outsiders  with  whom  it 
comes  in  contact,  uniform  cost  methods,  the  possibilities 
of  constructive  research,  and  so  forth.  It  will  have, 
nothing  to  do  with  prices  in  any  manner  whatsoever, 
either  directly  or  indirectly. 

The  Institute  has  been  formed  so  recently  th'at  only 
these  broad  outlines  of  its  purpose  can  be  given  at  this 
time.  Whether  both  the  Institute  and  the  Association 
will  continue  permanently  or  whether  the  Association 
will  be  merged  into  the  Institute  will  be  decided  by  the 
future. 

The  accompanying  list  includes  the  parts  of  a  four- 
cylinder  car  which  are  made  from  drop  forgings.  This 
list  is  reprinted  from  Automotive  Industries  of  Jan.  20. 

While  additions  might  be  made,  the  list  is  the  most 
comprehensive  that  has  yet  been  published  and  is  in- 
cluded here  for  that  reason. 


Automotive  Parts  Made  by  Drop  Forging 

ENGINE 

Gear  shifter  shaft 

Hand  brake  lever  clevis 

Crankshaft 

Shifter  rod 

Foot  brake  pedal 

Crankshaft   counterweights 

Shifter  rod  end 

Foot  brake  pedal  pad 

Crankshaft  drive  gear 

First  speed  and  reversing  gear  and  shifter 

Foot  brake  cross  shaft  rocker  arms 

Connecting  rods 

fork                                             , 

Foot  brake  cross  shaft  levers 

Camshaft 

Direct  drive  and  second  speed  gear  shifter 

Foot  brake  operating  lever 

Camshaft  drive  gear 

fork 

Foot  brake  band  adjusting  clevis 

Rocker  arms 

Clutch   pedal 

Foot  brake  band  links 

Rocker  arm  brackets 

Clutch   pedal  pad 

Brake  equalizer  draw  bar 

Valves  and  stems 

Clutch  pedal  stop 

Brake  equalizer  draw  bar  clevis 

Valve  lifter  plungers 

Clutch  throwout  yoke 

Brake  control   turnbuckles 

Aralve  lifter  guide  yokes 

Clutch  shifter  lever 

Brake   pull   rod   clevis 

Magneto  drive  gear 

Clutch  shifter  shaft 

Front  brake  band  lever  clevis 

Magneto  idler  gear 

Clutch  spring  sleeve 

Torque  arm 

'  ienerator  drive  gear 

Clutch  hub 

Torque  arm  pillar 

Generator  strap  tee.  upper 

Clutch  drum 

Differential  gear 

Generator  strap  tee.  lower 

Drive  shaft  universal  joint 

Differential  pinion 

Pump  shaft  gear 

Drive  shaft  universal  joint  flange 

Differential  pinion  spider 

Distributor  drive  shaft  gear 

Drive  shaft  universal  joint  sleeve 

Differential    driving  gear 

Starting  crank 

Drive  shaft  universal  joint  sleeve  yoke 

Differential  driving  pinion 

Sta it<  r  pedal 

Rear  axle  nuts 

Starter  pedal  pad 

RUNNING    GEAR 

Rear  spring  shackles 

Starter  shaft  lever 

Front   axle 

Rear  Spring  plates 

Starter  operating  shaft  rod 
Starter  motor  drive  i  eai 

Steering  knuckle,  right 
Steering  knuckle,  left 

ACCESSORIES 

Water  pump  drive  gear 

Steering  spindles 

Windshield    side   arms 

'Hi  pump  adjusting  shaft 

Pitman   arm 

Tire  carrier  arms 

i  !ai  bureter  pipe  flange 

Steering  arm 

Toe  bolts 

Throttle  control  lever 

Steering  yoke 

License  tag  clamps 

Spark  control  lever 

Steering  gear  worm  sector 

Top  support  adjusting  brackets 

li  rator  peds  i 

Steering  Rear  worm 

Top  support  wing  bolts 

n    supporting  arm 

Steel  Ing  rod 

Gasoline  tank  strap  draw  bolts  (front) 

Front  motor  Buppoi  1 

Front  spring  shackles 

Glasoline  tank  strap  draw  bolts  (rear) 

Rear  motor  i 

Front   spring  plates 

Valve   tappet  wrench 

t  -  onl   spi  Ing  clip  spacers 

Valve    tappet  adjusting  screw  wrench 

TRANSMISSION 

Ri  ar   spring   brackets 

Valve  lifting  tool 

speed  and  reversing  gear 

)  [s  ml    l>t  ;ike    lover 

Water  pump   stuffing  nut   wrench 

Direct   drive  and  second  speed  gear 

Hand  brake  lever  latch 

Exhaust    manifold    packing    nut    and    dif- 

Hand brake  lever  latch  end 

ferential  bearing  adjusting  nut  wrench 

I  lounti  rshs 

Hand  brake  tube  rocker  arm 

Crankcase    main    bearing    bolt    and    fly- 

Countershaft first  speed  gear 

Hand   brake  cross  shaft  levers 

wheel   oil   plug  wrench 

Countershaft  second  speed  gear 

Hand  brake  cross  shaft  rocker  arms 

Spark  control  and  oil  reservoir  drain  plug 

Reversing  pinion 

Hand  brake  cam  levers 

wrench 

Hand  brake  levers 

Rear  axle  pinion  shaft  bearing  gage 
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Exports  of  Automobiles  and  Tires  for  March    1921 


Czechoslovakia 

Denmark 

Finland 

Germany   

Greece .... 

Iceland  and  Faroe  Is. 

Italy 

Malta,  Cozo  and  Cyprus  Is 
Netherlands 

Norway :::::::::; 

Poland  and  Danzig 
Portugal 

Roumania   

Russia  in  Europe 

Sweden 
Switzerland 

Turkey  in  Europe 

England 
Scotland 
Ireland 
Yugosla 


North  and  South  An 


Bermud 


Nicaragua 

Panama 

Salvador 


nd  Labrador . 


Trinidad  and  Tobago 

Other  British  West' Indies 

Cuba 

Virgin  Islands  of  United  Slates 

Dutch  West  Indies 

French  West  Indies 

Haiti 

Dominican  Republic 

Bolivia 
Brazil 


Uruguay 
Venezuela 

Asia  and  Far  East 


Kwantung,  leased  territory 

British  India 
Straits  Settlements 
Other  British  East  Indies 
Dutch  East  Indies 
French  Indo  China 
Hongkong   

Persia 
Siam 


Uric 


Other  Oceania 
Philippine  Islands 

Africa 
Belgian  K .„,,„ 
British  W 
British  South  Afi„ 
British  East  Africa 
Canary  Island, 

F-jypi 

French  Africa 
K.merun.  Etc. 
Liberia 
Morocco 
Portuguese  Africa 


2,000 
3,600 
16,151 


86         114,647 
6,935 


14,350 
15.163 
4,000 


3,118 

7,589 
2,581 

"  51.537 


27,2*0 
26,962 


6.210 


11,117 

1 ,34S 

6,938 

450 

10,589 

2,302 


2,300 
10,104 


5 

•5        7.290 

440 

3 

8.197 

1,135 

20 

34,979 

6 

6320 

3 

3,250 

- 

842 

10 

10,228 

3,400 

22,995 

40 

45,739 

23 

40,375 

.    66 

78.112 

143,520 

597.1152 
2,360 
6,005 
1,130 

19,692 

2os.2ss 
2,000 
4,916 
2,524 
S.973 


23.9S7 
10,9.39 


30.095 
1,200 

...in  Ki 

il.3li.i 


3,000 
16,638 
10,966 

i'l.lns 


315        $493,309        291        6374,921        1,1 


2 
2 

1,160 

18,063 
836 

1,230 
1,426 

2,952 

62,130,042 

169 

6217,736 

33,784 

1,048 
4,303 


11.026 
17,077 
2.527 


96,562 
28,501) 
2.6S6 


15.313 
1,648 

118.256 
2,067 
8,841 
15,069 
6,592 
1,352 

147.014 
8,955 
986 
4,251 
1,058 
4,100 

185.306 
1,099 

25,242 
9,666 
10,945 
846 
6,476 


20,441) 
28,949 

33,477 


3,122 
37,37;: 

5,707 
749 
13,8X0 
60,118 
31  966 


2,474 
32,384 
3,937 

5,696 

1,144 

2,166 

1,315 


440 

"\\bii 

1,046 

2,393 
1,858 
8,060 
24,572 
2,725 


495 


1,014 
6,530 
1,378 

64.465 


2.92S 
2,891 
71,897 
1,700 


10,352 
3.53:; 
2,920 


4.36(1 
4,637 
9,385 


1,918 

32.256 
1,346 


2,578 
32,074 
1,149 


$3,097,890        $749,610       $99,363 


7,687 

2,209 

24 

74 

524 

352 

555 

99 

1,675 

273 

9,379 

27,251 

-     184 

70 

20 

799 

10,869 

2,253 

57 

236 

342 

400 

315 

62 

168 

104 

43 

1,737 

1.157 

815 

20 

950 

2,300 
5,500 


1,1. VI 
260 

1.940 


$79,324     i 
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Concerning  Argentine  Trade 

Editor,  Automotive  Industries: 

You,  of  course,  realize  that  as  you  are  just  entering 
upon  your  spring  season  we  are  entering  upon  the  fall 
and  our  winter  season  will  not  be  over  until  the  end  of 
September.  Consequently,  our  best  months  for  selling 
automobiles  are  now  about  over  and  the  new  season 
does  not  begin  with  us  until  September  or  October. 

The  season  just  now  closing  has  not  been,  generally 
speaking,  a  satisfactory  one  to  the  automobile  trade. 
The  unsettled  and  unfavorable  conditions  which  have 
been  existing  in  Europe,  Great  Britain  and  the  United 
States  for  the  past  several  months  have  reflected  them- 
selves very  seriously  in  this  market,  and  business  in  most 
lines  has  been  almost  paralyzed.  Taking  our  automo- 
bile season  as  from  Sept.  1  to  April  1,  I  do  not  believe 
that  during  the  season  just  closed  there  were  more  than 
S3  1  3  per  cent  of  the  quantity  of  cars  disposed  of  the 
previous  season  sold.  During  the  past  three  or  four 
months  such  demand  as  has  existed  has  been  confined 
to  a  very  few  well-known  cars  which  have  become  well 
established  here  and  are  being  handled  in  a  proper  man- 
ner. From  such  information  as  I  have  been  able  to 
gather  through  our  own  organization  and  from  outside 
sources,  I  am  sure  that  we  have  been  selling  more  cars 
than  has  anyone  else,  with  the  exception  of  Ford.  The 
sale  of  the  Ford  has  also  fallen  off  a  very  great  deal. 
Our  business  this  year  has  probably  reached  more  or 
less  half  of  what  it  was  a  year  ago,  but  it  is  to  be  borne 
in  mind  that  a  year  ago  we  were  not  able  to  get  suffi- 
cient cars  from  the  factory  to  fill  our  requirements,  and 
I  do  not  know  to  what  volume  the  business  might  have 
run  had  we  been  able  to  keep  in  stock. 

You  have  no  doubt  seen  press  cablegrams  concerning 
the  number  of  cars  and  trucks  in  the  Buenos  Aires  Cus- 
tom House,  most  of  which  reports.  I  think,  were  exag- 
gerated, and  I  believe  you  may,  therefore,  be  interested 
in  knowing  the  facts.  The  Association  of  Automobile 
Importers  in  Buenos  Aires  sent  some  of  their  own  em- 
ployees to  the  Custom  House  to  take  count  of  all  the 
cars  and  trucks  deposited  there  and  they  give  the  total 
as  2003.  This  count  was  taken  on  March  25.  This  is 
not  a  large  stock  for  normal  times,  hut  under  present 
conditions  it  is  excessive  and  will  undoubtedly  take  a 
many  months  to  liquidate.  We.  fortunately,  were 
foresighted  enough  last  September  to  alter  our  orders 
to  bring  them  more  in  line  with  the  anticipated  demands, 
and.  as  the  General  Motors  Export  Co.,  understanding 
perfectly  the  existing  conditions  here,  co-operated  with 
us  in  a  very  whole-hearted  manner  and  relieved  us  of 
the  possibility  of  having  an  e   amount  of  cars 

shipped  to  us,  our  position,  therefore,  at  the  present  time 
is  very  comfortable  in  this  respect.  This  is.  unfortu- 
nately, not  true  of  several  of  the  other  automobili 
here,  some  of  whom  are  carrying  a  very  heavy  burden, 
and  a  few  houses  have  been  forced  to  liquidate  their 
automobile  business  and  in  some  instances  left  a  low 
cars  on  the  hands  of  shippers. 

The  Association   of   Automobile   Importers   also   fur- 


nishes me  with  the  following  figures  concerning  the 
importation  of  automobiles  and  trucks  during  the  months 
of  January,  February  and  March  of  this  year: 

From  the  United  States,  imported  during  these  three 
months,  296  passenger  cars  and  three  trucks ;  from  Great 
Britain  and  Europe,  during  same  period,  66  passenger 
cars  and  28  trucks. 

You  asked  me  how  I  am  estimating  the  1921-1922  sea- 
son for  the  automobile  business  in  the  Argentine.  I 
am  afraid  that  I  cannot  make  satisfactory  reply  to  this 
question.  I  think  it  is  too  early  yet  for  anyone  to  even 
guess  with  any  degree  of  accuracy,  and  I  have  not  at- 
tempted as  yet  to  make  any  plans  for  next  season.  In 
July  or  August  we  should  be  able  to  form  some  idea, 
but  even  then  one  will  not  be  able  to  prophesy  with 
accuracy.  We  cannot  tell  a  great  deal  about  the  pros- 
pects of  next  year's  crops  before  August,  and  a  great 
deal  depends  upon  the  movement  of  the  hides,  wool  and 
cereals  which  are  now  available  for  export  and  in  which 
there  has  been  practically  no  movement  for  many 
months.  Until  these  products  move  freely  for  export  I 
see  no  possibility  of  any  material  improvement  in  either 
financial  or  trade  conditions  here,  and  it  is  impossible 
to  say  when  this  hoped-for  movement  in  exports  will 
begin.  I  am  very  much  afraid  that  this  calendar  year 
is  going  to  be  one  of  liquidations  very  largely,  with  a 
possibility  of  some  material  improvement  in  conditions 
during  the  last  quarter. 

I  wish  to  thank  you  very  much  for  writing  me,  and  I 
shall  be  very  glad  to  hear  from  you  personally  at  any 
time  that  you  have  the  time  and  the  disposition  to  write. 

Willard  T.  Clark, 
Henry  W.  Peabody  &  Co. 

Buenos  Aires,  April  8,  1921. 

Volumetric  Efficiency  vs.  Fuel  Economy 

Editor,  Automotive  Industries: 

Referring  to  your  editorial  in  Automotive  Industries, 
is  Volumetric  Efficiency  of  Prime  Importance?"  issue 
of  April  28.  The  last  two  paragraphs  clearly  define  the 
effects  and  differences  due  to  proper  application  of  heat 
to  the  charge  compared  with  the  lack  of  sufficient  heat. 
It  is  surprising  that  the  oft-repeated  argument  against 
the  application  of  heat  on  account  of  its  tendency  to 
reduce  volumetric  efficiency  still  continues  to  be  put 
forward. 

There  is  no  question  but  that  this  is  a  complete  fallacy. 
not  only  by  reason  of  the  fact  that  only  10  per  cent  of 
the  time  is  the  average  passenger  car  engine  called  upon 
rcise  its  lull  output,  but  also  that  this  possible 
lack  of  volume,  due  to  pre-heating  of  the  charge,  is 
greatly  offset  by  the  more  rapid  and  better  combustion 
that  results  from  its  proper  preparation. 

A-  a  matter  of  information,  it  should  also  be  pointed 
out  that  the  heat  taken  up  by  the  charge  at  full  loads  is 
greatly  reduced.  With  wide-open  throttle,  the  maximum 
temperature  of  the  mixture  occurs  at  the  lowest  speed, 
rapidly  reduced  as  the  speed  increases.  At  part 
loads   the   volume   of   the  mixture  passing  through   the 
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manifold  is  so  small,  comparatively,  that  the  heat  taken 
up  increases,  despite  the  fact  that  the  external  tempera- 
ture of  the  manifold  may  not  be  as  great  as  at  wide- 
open  throttle. 

The  popular  conception  of  the  heat  of  the  charge  is 
gained  as  a  result  of  the  observation  of  manifold  tem- 
peratures, neglecting  the  question  of  heat  units  which 
can  be  absorbed  by  the  mixture,  which  depend  on  volume 
and  velocity. 

We  demonstrated,  several  years  ago,  with  two  motors 
identical  in  size  and  construction,  with  the  exception 
of  manifolding,  that  it  was  possible  to  obtain  more 
torque  at  any  speed  and  a  greater  maximum  horsepower 
with  the  heat  than  without  it,  while,  of  course,  the  fuel 
economy  was  infinitely  superior  with  the  heated  manifold. 

There  are  many  owners  of  cars,  who,  during  the 
colder  months  of  the  year,  use  them  for  business  pur- 
poses, probably  for  very  short  distances,  and  it  is  under 
these  conditions  that  the  proper  heating  of  the  charge 
is  appreciated.  Without  it  the  engine  does  not  run  suffi- 
ciently long  to  function  at  all  properly  and  requires  con- 
stant manipulation  of  the  choker,  with  its  attendant 
ill  results.  A.  A.  Bull,  Chief  Engineer, 

Northway  Motor  &  Mfg.  Co.,  Div.  Gen.  Motors  Corp. 


The  Efficiency  of  Weak  Mixtures 

Editor,  Automotive  Industries: 

The  whole  automotive  world  must  feel  deeply  indebted 
td  the  Asiatic  Petroleum  Co.  for  providing  the  necessary 
finance  to  enable  Messrs.  H.  R.  Ricardo,  H.  T.  Tizard  and 
D.  R.  Pye  to  conduct  the  extremely  accurate  and  valuable 
research  which  has  now  been  proceeding  for  more  than 
two  years  in  England. 

Among  the  mass  of  information  already  given  to  us 
there  is  one  phase  which,  to  me  at  least,  is  of  the  first 
interest  by  reason  of  its  having  occupied  my  firm  devo- 
tion for  many  years.  This  is  the  pronounced  attitude  of 
the  findings  in  favor  of  the  adoption  of  weak  mixtures, 
if  this  can  be  done  commercially. 

Quoting  from  the  reports:  "The  conclusion  to  be 
drawn  is  that  the  indicated  thermal  efficiency  of  the 
best  engines  is  not  likely  to  be  improved  upon  substan- 
tially by  any  development  of  design  other  than  that  of 
the  employment  of  weaker  mixtures  than  can  now  be 
used  .  .  .  our  results  show  that  great  improvement  is 
to  be  expected." 

The  report  appears  to  advocate  at  least  a  20  per  cent 
weaker  mixture  than  that  which  is  theoretically  correct, 
and  states  that,  with  a  very  weak  mixture,  ignition  is 
only  possible  by  the  stratified  charge  or  similar  arrange- 
ment. The  reason  for  this  is  that  "a  homogeneous  mix- 
ture of  fuel  vapor  and  air  cannot  be  exploded  if  the 
i  oncentration  of  the  fuel  vapor  is  appreciably  less  than 
80  per  cent  of  that  required  for  complete  combustion  of 
the  air." 

Discussing  the  question  of  dissociation  of  CO.  with  a 
20  per  cent  weak  mixture,  the  report  states  that  "at  the 
lower  temperature  at  the  end  of  the  expansion  stroke  the 
dissociation  is  negligible.  The  work  done  by  the  expan- 
sion in  such  a  case  is  practically  the  same  as  if  no 
dissociation  occurred;  in  fact,  the  only  effect  of  disso- 
ciation is  to  lower  the  maximum  temperatures  and  pres- 
sures without  materially  altering  the  efficiency."  Mr. 
Ricardo  shows  how,  with  a  compression  ratio  of  5  to  1, 
he  reaches  a  critical  maximum  with  one  fuel,  so  that  if 
the  compression  is  raised  and  the  mixture  strength  re- 
mains the  same,  detonation  occurs  unless  a  slower  burn- 
ing mixture  is  used.  He  prefers  to  do  this  by  either 
retarding  the  timing  of  the  ignition  or  by  enriching  the 
mixture  on  test,  although  he  says  that  the  same  results 
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could  be  reached  by  reducing  the  mixture  strength,  but 
states  the  fact  that  the  range  on  the  weak  side  is  very 
limited,  "so  narrow,  indeed,  that  to  attempt  to  escape 
detonation  by  working  entirely  on  the  weak  side  would 
be  completely  out  of  the  question  in  any  practical  multi- 
cylindered  engine,  on  account  oj  irregularities  in  distri- 
bution." 

The  italics  drawing  attention  to  the  last  phrase  are 
my  own.  The  report  makes  out  a  strong  case  in  favor  of 
the  line  I  have  followed.  I  have  conclusively  proved  that 
the  weak  mixture  can  be  used  commercially  and  that 
it  does  reduce  detonation.  In  1912-13  I  built  several  cars 
and  had  tests  made  by  the  Brooklands  Racing  Club  on 
speed.  One  touring  car  of  about  3000  lb.  weight  con- 
sistently did  26  miles  to  the  gallon  of  fuel  when  adjusted 
for  racing  and  hill  climbing,  and  was  certified  doing 
77.02  miles  per  hour  on  the  track  with  the  same  setting. 
The  only  way  that  such  mixtures  can  be  used  commer- 
cially in  an  ordinary  engine  is  by  overcoming  the  dis- 
tribution problem,  and  this  is  what  I  set  out  to  do.  1 
need  scarcely  point  out  the  importance  of  every  cylinder 
performing  the  same  amount  of  work  as  its  neighbor  and 
in  a  similar  manner.  This  is  more  important  than  engine 
balance  from  a  mechanical  point  of  view,  but  a  fact 
often  overlooked.  I  attacked  the  problem  by  eliminating 
the  disturbing  elements  from  the  vapor  stream  and 
allowing  only  a  comparatively  dry  homogeneous  vapor 
to  pass  into  the  manifold.  This  is  done  by  a  system  of 
separation  and  application  of  local  heat. 

The  temperature  of  the  manifold  is  of  considerable 
moment,  and  this  was  ably  dealt  with  by  Mr.  Frank  A. 
Howard  in  his  paper  before  the  S.  A.  E.  last  winter.  He, 
however,  bases  most  of  his  deductions  on  the  supposi- 
tion that  the  engine  runs  with  an  absolute  manifold 
pressure  of  0.5  atmosphere.  This,  of  course,  would  be 
an  advantage  from  the  vapor  pressure  point  of  view. 
My  system  operates  equally  well  at  approximately  atmos- 
pheric pressure,  tests  being  invariably  made  at  low 
engine  speeds  and  full  throttle  opening,  a  difficult  con- 
dition for  carburetion. 

Recent  examinations,  made  by  an  independent  chemist, 
of  exhaust  gases  from  a  large  four-cylinder  engine  run- 
ning on  a  mixture  strength  of  between  16.8  to  1  at  500 
l.p.m.,  full  load,  and  16.2  to  1  by  weight  at  1000  r.p.m., 
on  full  load  and  half  load,  showed  that  the  combustion 
was  complete  in  each  instance.  Mixture  strengths  of 
17.4  to  1  are  satisfactorily  used,  and  these  weak  mixtures 
will  give  rapid  acceleration:  in  fact,  as  compared  with 
the  usual  commercial  set  of  carburetor  and  manifold, 
the  Brewer  system  generally  shows  an  increase  in  the 
rate  of  acceleration  up  to  33  per  cent  with  a  decrease 
in  the  fuel  consumed  for  equal  work  of  at  least  20  per 
cent  and  sometimes  as  high  as  40  per  cent. 

Examinations  of  glass  manifolds  invariably  show  that 
there  is  sufficient  liquid  on  their  sides  to  suffice  for  as 
much  as  50  cylinder  charges.  How  can  one  expect  to 
have  equal  distribution  when  such  a  state  of  affairs 
exists?  Robert  W.  A.  Bjiewer. 


Correction 

On  page  910  of  Automotive  Industries  of  April  28 
there  was  printed  a  letter  from  C.  T.  Myers  on  the  sub- 
ject of  Hub  Standardization,  in  which  a  sentence  read  in 
part: 

"The  Scotch  have  a  gloomy  way  of  regarding  the  efficacj 
of  remedies  that  are  not  mixed  in  their  own  pharmacy  " 

Mr.  Myers  intended  that  this  part  of  the  sentence  should 
read: 

"The  doughty  Scotch  al  times  have  a  gloomy  wa.\  o1  re 
garding  remedies  that  are  not  mixed  in  their  own  phar- 
macy." 
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The  Meaning  of  the  British  Coal  Strike 

Prolongation  of  the  British  coal  miners'  strike  may  reduce  to  starvation 
a  large  proportion  of  the  population.  The  momentum  of  an  idea,  such 
as  British  Labor  has,  may  cause  people  to  rush  forward  even  to  the  point 
of  destroying  the  very  aspirations  for  which  they  are  struggling. 

By  Harry  Tipper 


THE  coal  strike  in  Great  Britain  continues  to  drag 
along  with  no  immediate  prospect  of  relief  and 
with  an  indication  that  the  other  unions  are  pre- 
pared to  protect  the  miners  at  least  to  the  extent  of 
preventing  coal  coming  into  the  country  if  their  union 
orders  can  do  it. 

The  efforts  of  the  government  and  the  leaders  of  other 
unions  have  failed  to  bring  the  mine  owners  and  the 
workers  together,  and  so  far  the  pressure  of  public  opin- 
ion has  been  unable  to  effect  any  basis  for  further  dis- 
cussion. The  stagnation  of  industry  brought  about  by 
this  strike  is  very  severe,  and  it  will  have  its  effect  upon 
the  prosperity  of  all  workers  for  a  considerable  time 
after  the  strike  may  be  settled. 

Great  Britain  is  primarily  an  industrial  country.  Its 
population  is  more  largely  industrial  than  any  other 
country  except  perhaps  Belgium.  By  far  the  majority 
of  the  workers  are  occupied  in  some  form  of  industrial 
endeavor  and  as  a  consequence  of  this  the  majority  of 
the  working  population  are  members  of  unions,  indus- 
trially. Politically,  there  is  a  very  strong  body  of  social- 
ism paralleling  the  strong  industrial  unionism.  Despite 
the  fact  that  the  present  stagnation  of  industry  will 
bring  a  large  part  of  the  population  to  the  verge  of  suf- 
fering, if  not  to  actual  semi-starvation,  the  business  of 
forcing  the  political  industrial  problems  to  conclusions 
is  going  on  and  the  working  population  are  pursuing 
these  actions,  even  though  they  may  destroy  their  pros- 
pect of  future  prosperity  for  a  number  of  years. 

We  are  very  much  inclined  to  forget  that  the  mo- 
mentum of  an  idea  strongly  fixed  in  the  minds  of  a 
number  of  people  will  rush  forward,  even  though  its 
movement  destroys  the  very  aspirations  which  are 
back  of  the  adherence  to  the  idea  itself.     For  this 
reason,  the  tendency  and  growth  of  a  new  creed  in 
business  or  politics  is  very  important;  more  impor- 
tant than  the  logic  of  its  definition  or  the  justice  of 
its  idea. 
In  the  long  swing,  all  such  movements  lend  t<>  equalize 
themsetoes  and  secure  a  larger  measure  of  justice  for 
the  general  group,  but  the  long  swing  in  human  affairs 
may   involve   several   centuries.     Tn   the   meantime,   the 
pressure  of  strongly  organized  groups  fighting  for  defi- 
nite ideas  to  be  put  into  practice,  disturbs  the  fabric  of 
industry   si  i  I  his   disturbance   may   destroy  the 

efficiency  of  the  industrial  accomplishment  to  a  large 
degree  and  reduce  a  percentage  of  the  population  to  star- 
vation or  destroy  them.  The  present  coal  strike  in  Great 
Britain  is  critical  for  that  reason.  It  may  not  be  pos- 
sible to  confine  the  strike  to  the  dispute  between  the 
miners  and  the  go  as  the  stagnation  of  industrj 

grows  and  the  suffering  increases. 

A  good  many  years  ago  there  was  a  prolonged  struggle 


between  the  foundry  men  and  steel  workers  and  the 
owners,  which  affected  all  the  steel  and  metal  trades 
industries  in  Great  Britain.  That  strike  lasted  about 
nine  months.  The  strike  was  called  after  repeated  at- 
tempts at  negotiation  and  as  the  result  of  a  complete 
split  on  one  or  two  of  the  matters  involved. 

During  the  first  two  or  three  months  of  the  strike,  the 
affected  workers  were  quite  orderly  and  no  attempt  was 
made  to  interfere  in  the  operations  of  some  of  the  com- 
panies who  employed  non-union  men.  As  the  time  went 
on  and  the  strike  funds  diminished,  strikers  began  to 
suffer  in  considerable  numbers.  In  some  of  the  towns 
depending  upon  the  steel  industries,  the  condition  of 
the  population  was  very  serious.  Sporadic  outbreaks 
occurred,  and  when  the  strike  was  finally  settled,  a  good 
many  riots  and  other  difficulties  had  disturbed  the  peace- 
ful character  of  the  dispute. 

During  the  same  period  a  considerable  amount  of  the 
business  went  over  to  Germany,  Sweden  and  other  coun- 
tries and  a  good  deal  of  capital  was  transferred  to  the 
building  of  steel  plants,  foundries  and  so  forth,  in  those 
countries.  For  a  number  of  years  the  effect  of  that 
strike  was  felt  in  the  position  of  the  British  metal  trades 
industries  in  competition  for  export  markets. 

Any  large  development  of  suffering  from  the  present 
stagnation  in  Great  Britain  is  likely  to  have  its  effect 
in  increasing  the  unrest  of  the  population  very  material- 
ly. The  last  report  indicated  that  the  number  of  un- 
employed had  reached  several  million,  and  each  week 
without  a  reasonable  supply  of  fuel  the  number  in- 
creases. 

Distribution  will  be  difficult,  even  the  distribution 
of  foodstuffs  will  become  sufficiently  difficult  to  re- 
quire severe  rationing  if  the  struggle  is  prolonged. 
In  that  case,  the  bitterness  must  increase  and  the 
population  become  more  and  more  inclined  to  take 
severe  measures  to  relieve  themselves  of  the  hope- 
less situation.    It  is  more  and  more  apparent  that  the 
political  questions  in  Great  Britain  are  subsidiary  in 
importance  to  the  industrial  questions,  and  the  fu- 
ture position  of  the  country  depends  very  largely 
upon  the  settlement  of  some  of  these  important  basic 
industrial  problems. 
The  Whitley  Councils  have  been  of  advantage  in  the 
settlement  of  smaller  disputes,  in  the  relief  from  local 
grievances,  and  in  the  interpretation  of  rules  concerning 
the  conduct  of  the  particular  industry.     All  methods  of 
adjustment  have  failed  industrially  to  meet  the  situation 
when  the  national  aims  of  the  trade  unions  have  been 
at  stake  and  the  political  aims  of  the  labor  party  have 
been  concerned. 

Developments  in  Great  Britain  will  have  a  con- 
siderable bearing  upon  this  country;  the  relation  is 
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too  intimate  to  permit  us  to  be  without  interest  in  the 
matter;  especially  since  upon  the  stability  of  the 
industrial  fabric  in  Great  Britain  depends  the  sta- 
bility of  the  European  Industrial  World. 

If  this  strike  can  be  settled  by  the  weakening  of  the 
miners  or  by  the  reconsideration  of  the  owners,  and  with 
reasonable  promptness,  the  settlement  and  its  character 
will  indicate  the  tendency  of  labor  opinion  in  regard  to 
its  own  program  and  the  methods  taken  to  secure  it. 

If  the  strike  is  protracted  and  the  country  maintains 
its  orderly  condition,  it  will  become  evident  that  the 
labor  party  is  concerned  with  pushing  some  of  its  politi- 
cal ideas  to  immediate  adoption  and  that  its  power  is 
greater  than  we  suspected. 

In  am   event,  the  coal  strike  indicates  the  critical 


state  of  political  affairs  in  Great  Britain  and  the 
character  of  its  settlement  will  have  an  important 
bearing  upon  the  future  policy  of  the  country.  It 
is  one  of  those  visible  disagreements  which  accumu- 
late out  of  years  of  slow  definition,  and  as  such,  is 
likely  to  indicate  the  character  of  future  develop- 
ments more  definitely  than  previous  discussions  have 
done. 

We  were  somewhat  disturbed  in  this  country  when  we 
had  a  few  days  with  the  miners  out  of  the  mines,  not 
very  long  ago.  There  has  been  a  complete  stoppage  of 
coal  production  in  Great  Britain  for  several  weeks  now. 

The  stocks  are  almost  exhausted  and  the  unions  have 
put  an  embargo  upon  importation.  The  next  few  weeks 
should  be  critical  and  important. 


Statistics,  Necessary  and  Unnecessary 


THE  usefulness  of  statistics  and  compilations  would 
seem  to  be  the  only  basis  upon  which  to  test  the 
advisability  of  getting  them  together.  The  average  busi- 
ness man  would  regard  as  a  lunatic  an  automobile  execu- 
tive, for  instance,  who  paid  money  to  an  employee  for 
collecting  data  as  regards  the  number  of  women  with  blue 
eyes  in  the  cities  of  less  than  10,000  population.  Yet 
there  are  many  statistics  compiled  and  many  charts  kept 
up  to  date  in  various  business  institutions  that  have  little 
more  actual,  practical  value  to  the  management  than  the 
figures  in  the  example  to  the  automobile  producer.  As 
B.  C.  Moise,  secretary  of  the  National  Tube  Co.,  put  it 
recently:  "Necessary  figures  are  indispensable;  unneces- 
sary figures  are  a  pure  waste,  not  only  of  money,  but  of 
what  is  more  important,  time  and  effort." 

Along  with  this  statement,  Moise  made  some  other  very 
pertinent  remarks  in  an  address  on  "Cost  Accounting" 
before  the  recently  organized  Industrial  Cost  Association. 
The  part  of  his  talk  which  touched  specially  on  this  sub- 
ject of  unnecessary  figures  is  of  special  interest: 

"Costs  should  be  as  simple  as  it  is  possible  to  make  them 
consistent  trith  giving  all  the  necessary  results.  Neces- 
sary figures  are  indispensable;  unnecessary  figures  are  a 
pure  waste,  not  only  of  money  but  of  what  is  more  im- 
portant, time  and  effort.  Unnecessary  figures  tend  to 
confuse  the  man  who  uses  the  costs  instead  of  helping  him. 
I  have  known  some  cost  men  who  seem  to  consider  that 
the  object  of  the  cost  system  was  to  make  figures  and  not 
to  get  results,  and  as  a  result  they  piled  up  meaningless 
masses  of  exhibits  which  nobody  wanted  and  which  nobody 
could  use. 

"It  should  be  a  principle  of  every  cost  department  to 
make  only  costs  which  are  clearly  necessary  for  the  con- 
duct of  the  business  for  selling,  operating  or  competitive 
reasons,  and  to  make  no  other  exhibits  which  are  not  asked 
for  as  necessary  by  either  the  selling  or  the  operating 
organization.  Also,  care  must  be  taken  to  weed  out  costs 
or  exhibits  which  have  lost  their  value  due  to  the  lapse  of 
time,  or  which  were  only  meant  to  serve  a  certain  purpose. 
I  think  every  large  cost  department  which  makes  up  ex- 
hibits in  considerable  detail  should  have  a  committee  ap- 
pointed whose  business  it  would  be  to  go  over  every  single 
cost  sheet,  report  and  exhibit  made,  at  least  once  every 
three  months,  with  a  view  to  eliminating  those  found  no 
longer  necessary  or  those  which  were  not  used.  A  detailed 
classification  on  a  cost  sheet,  or  a  detailed  exhibit,  may 
seem  admirable  to  a  cost  department  and  may  have  been 
urgently  requested  by  an  operating  official,  and  yet  after 
the  first  two  or  three  reports  be  unused. 

"There  is  no  object  except  expense  and  confusion  in 
making  reports  which  are  not  used.  It  is  often  the  case 
that  an  operating  official  will  cling  to  reports  and  detailed 


exhibits  that  he  never  looks  at.  In  some  companies,  not 
only  are  the  reports  gone  over  quarterly,  but  where  the 
accounting  official  at  the  mill  has  reason  to  believe  that 
the  report  is  not  used,  it  is  quietly  dropped,  and  many 
times,  in  such  cases,  the  operating  official  never  even 
notices  its  lack.  It  evident  that  such  reports  are  only 
a  cause  of  expense  and  confusion.  I  cannot  too  strongly 
insist  upon  the  desirability  of  a  periodic  review  by  every 
company  of  all  reports  of  every  nature,  with  a  view  to  the 
elimination  of  those  which  have  served  their  purpose,  are 
obsolete,  or  which  are  not  used  to  an  extent  to  justify  the 
expense  of  preparation. 

"It  seems  to  be  the  fashion  for  the  legislative  bodies  of 
the  National  Government  and  the  several  States,  and  also, 
I  am  sorry  to  say,  for  many  well-meaning  but  misguided 
eleemosynary  societies,  to  consider  that  all  human  ills  can 
be  cured  by  the  excessive  multiplication  of  laws  and  the 
excessive  multiplication  of  detailed  figures.  The  extent  to 
which  miscellaneous  information  of  all  sorts  is  demanded 
and  collected  by  National  and  State  Bureaus  is  truly  enor- 
mous and  alarming.  As  a  rule,  and  I  speak  from  long 
experience,  these  reports  have  very  little  value  of  any  sort. 
The  data  is  asked  for  by  people  who  often  do  not  under- 
stand the  subject,  who  have  had  no  training  and  who  are 
actuated  by  well-meaning  but  misguided  enthusiasm.  That 
is  the  charitable  view.  The  other  view  is  that  all  these 
unnecessary  reports  require  additional  clerks  and  these 
additional  clerks  are  not  necessarily  skilled  and  trained 
men,  although  their  salaries  add  to  the  taxes  which  you 
and  I  and  every  corporation  pays." 


Trades  Disputes  in  Great  Britain 

THERE  were  1715  labor  disputes  in  Great  Britain 
during  1920,  an  increase  of  about  300  over  the  pre- 
ceding year.  The  number  of  persons  involved,  however, 
was  smaller  during  1920  than  during  1919.  The  total 
number  involved  in  the  1920  troubles  was  2,019,000  as 
against  2,586,000  in  1919. 

In  1919  there  were  34,903,000  working  days  lost  be- 
cause of  these  disputes,  but  in  1920  the  total  reached 
only  27,011,000.  A  study  of  the  detailed  figures  as  re- 
ported by  the  British  Labor  Gazette  shows  the  coal  min- 
ers to  be  responsible  for  the  most  important  of  these 
disputes.  Nearly  a  million  and  a  half  men  were  involved 
in  mining  disputes;  that  is,  over  half  the  total  number 
involved  in  all  the  troubles. 

The  engineering  and  shipbuilding  trades  which  caused 
the  loss  of  10,000,000  working  days  in  1919  was  respon- 
sible for  only  2,500,000  lost  days  during  the  last  year. 
The  miners  lost  17,424,000,  however,  bringing  the  total 
up  within  sti  king  distance  of  the  previous  year. 
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Growing  Popularity  of  the  Line 
Drive 

IN  these  days  of  hesitancy  among  potential  tractor 
purchasers  it  behooves  manufacturers  to  diligent- 
ly study  all  possible  means  of  making  their  machines 
more  serviceable  to  the  farmer.  One  feature  that 
unquestionably  makes  a  strong  appeal  to  the  average 
farmer  is  the  line  drive.  It  is  not  so  much  the  sales 
phrase  that  it  "handles  exactly  like  a  horse,"  but 
rather  the  saving  in  labor  in  certain  farm  operations. 
The  harvest  season  is  always  a  very  busy  time  on  the 
farm,  and  if  a  man  is  required  to  ride  on  the  binder 
in  addition  to  the  man  operating  the  tractor,  it  is  a 
great  handicap  for  the  tractor.  Although  farm  labor 
conditions  have  been  somewhat  relieved,  the  farmer  is 
still  under  the  influence  of  conditions  that  obtained 
during  the  past  couple  of  years  when  efficient  help 
was  exceedingly  rare  and  expensive  and  the  other 
kind  extremely  unsatisfactory. 

For  operating  a  manure  spreader,  for  hauling  farm 
wagons  and  various  other  operations  the  line  drive  is 


exceedingly  handy.  The  length  of  time  the  tractor 
is  used  for  such  operations  may  not  be  very  long  as 
compared  with  the  plowing  period,  but  the  point  is 
that  the  extra  help  required  for  these  occasional 
operations  is  not  available  on  the  smaller  farms. 

That  farmers  think  highly  of  the  line  drive  idea 
has  been  demonstrated  time  and  again  at  shows  by 
the  crowds  at  stands  on  which  such  tractors  were  ex- 
hibited. Line  drive  attachments  have  also  been  de- 
veloped for  the  Fordson  tractor  and  evidently  met 
with  considerable  sale. 

At  first  the  line  drive  principle  did  not  take  well 
with  the  leading  tractor  makers,  who  evidently  con- 
sidered it  a  mere  selling  feature  intended  to  convince 
the  timid  prospect  of  the  ease  of  tractor  operation. 
Its  practical  advantages  are  gradually  coming  to  be 
recognized  even  by  the  more  conservative  makers, 
however,  and  the  number  of  line  drive  models  offered 
is  perceptibly  increasing. 


New  Applications  of  the  Principle 
Leverage 

IT  seems  that  Archimedes,  who  discovered  the  law 
of  the  lever,  thoroughly  understood  the  principles 
of  modern  advertising  copy  writing.  If  he  had  enun- 
ciated his  law  in  the  now  familiar  text  book  form — 
"the  moment  of  the  load  is  equal  to  the  moment  of  the 
force" — he  would  have  created  hardly  a  ripple  of  in- 
terest. So  he  thought  up  a  way  of  putting  more  punch 
into  its  statement  and  put  it  thusly :  "Give  me  a  ful- 
crum point  for  a  lever  and  I  will  move  the  earth." 

This  forceful  enunciation  of  the  simple  law  has  lost 
none  of  its  impressiveness  even  to-day,  after  more 
than  two  thousand  years,  and,  enthused  by  the  won- 
derful possibilities  thus  indicated,  inventive  minds  are 
constantly  at  work  in  an  endeavor  to  apply  the  great 
force  of  the  lever  to  the  solution  of  some  of  our  every 
day  problems — sometimes  with  rather  startling  re- 
sults. A  Montana  inventor,  for  instance,  has  created 
a  leverage  system  which  he  has  applied  to  a  well- 
known  make  of  automobile  engine,  increasing  the 
horsepower  of  that  engine  (we  are  assured)  nearly 
100  per  cent.  The  crank  throw  is  said  to  be  different 
from  the  piston  stroke.  In  an  advertisement  of  the 
company  promoting  the  invention,  appearing  in  a 
Montana  newspaper,  a  number  of  residents  of  the 
neighborhood  vouch  for  the  increase  in  horsepower. 
It  would  not  be  difficult  to  concede  that  a  leverage  sys- 
tem might  increase  the  torque,  and  the  thought  oc- 
curs that  possibly  the  men  who  attested  the  brake 
horsepower  tests  do  not  understand  the  difference  be- 
tween torque  and  horsepower  or  between  force  and 
power. 

Archimedes'  famous  statement  regarding  the  possi- 
bilities of  the  lever  is  quoted  also  by  a  Denver  con- 
cern which  has  made  what  is  claimed  to  be  a  new  ap- 
plication of  leverage  in  tractor  construction.  Instead 
of  hitching  the  plow  to  the  tractor  frame,  it  hitches 
same  to  a  crossbar  fitted  with  rollers  at  its  ends  which 
travel  on  circular  tracks  secured  to  the  driving  wheels 
and  concentric  therewith.  This  is  said  to  transfer  the 
fulcrum  point  of  the  drivers  from  the  axle  to   the 
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point  of  ground  contact,  and  thus  to  prevent  all  slip- 
ping of  the  wheels.  The  fulcrum  point  of  a  rolling 
wheel  is  a  rather  novel  conception.  It  is  quite  plain, 
however,  that  when  a  tractor  exerts  a  drawbar  pull 
there  must  be  a  reaction  to  this  pull,  and  this  occurs 
between  the  wheel  rims  (and  their  lugs)  and  the 
ground.  If  the  load  to  which  the  tractor  is  hitched 
is  excessive  and  there  is  sufficient  engine  power  and 
a  sufficiently  large  gear  reduction,  the  drivers  will 
slip,  no  matter  how  the  load  is  hitched. 

The  lever  will  serve  very  well  for  multiplying 
forces,  but  in  the  same  measure  as  the  force  is  in- 
creased the  speed  of  the  motion  is  decreased  and  the 
power  (or  rate  of  doing  work) ,  therefore,  remains  the 
same.  By  a  slightly  more  complicated  mechanism  we 
can  even  multiply  horsepower,  but  in  the  same  meas- 
ure as  the  horsepower  is  multiplied  the  time  of  appli- 
cation is  reduced.  All  attempts  to  use  the  principle 
of  leverage  for  multiplying  the  power  of  engines  must 
necessarily  end  against  the  stone  wall  of  the  law  of 
energy  conservation. 


The  S.  A.  E.  and  Research 

THE  announced  intention  of  the  Society  of  Auto- 
motive Engineers  to  enter  actively  the  research 
field  has  been  made  the  occasion  of  many  letters  ad- 
dressed to  Automotive  Industries  and  pertaining  to 
proposed  activities  along  this  line.  While  some  of 
these  correspondents  foresee  some  dangers  and  diffi- 
culties that  must  be  guarded  against  if  the  new  ac- 
tivity is  to  succeed,  we  have  yet  to  hear  anything  but 
commendation  for  the  basic  undertaking. 

It  is  quite  generally  agreed  that  it  is  necessary  to 
the  success  of  the  project  to  make  haste  slowly,  lest 
the  plan  be  discredited  by  ill-considered  action  or  mis- 
takes in  policy.  Time  in  planning  will  not  be  lost, 
of  course,  if  this  time  is  used  in  establishing  a  sound 
foundation.  One  correspondent  points  out  the  need 
for  laying  out  a  complete  program  before  conducting 
any  actual  research  as  a  means  of  avoiding  the  pos- 
sibility of  becoming  involved  in  a  mass  of  details  and 
losing  sight  of  the  most  important  items.  It  is  obvi- 
ously desirable  to  start  first  the  items  of  greatest 
importance,  later  elaborating  on  details  in  logical 
sequence. 

Another  correspondent  mentions  the  fact  that  few 
industrial  organizations  have  the  funds  required  for 
what  may  be  termed  fundamental  research,  but 
greatly  need  much  fundamental  data,  now  lacking,  in 
order  to  start  specific  developments  on  a  sound  basis. 
Such  data  can,  he  says,  be  best  developed  through 
research  in  university  and  government  laboratories, 
which  will  gladly  undertake  the  work  when  il  is  once 
agreed  what  is  required.  The  S.  A.  E.,  it  appears, 
can  and  should  be  the  directing  and  co-ordinating 
body,  and  serve  as  a  clearing  house  for  collection  and 
dissemination  of  data  from  all  available  sources. 
When  data  in  hand  requires  checking  and  when  gaps 
in  the  available  information  need  to  be  bridged,  the 
S.  A.  E.  should  assign  the  problem  to  one  or  more 
laboratories,  follow  it  through,  and  publish  the  re- 
sulting data  in  convenient  reference  form. 

The  belief  is  quite  general  that  research  involving 
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tuel  and  its  efficient  utilization  is  of  primary  impor- 
tance, and  there  are,  of  course,  many  angles  to  this 
problem  which  seem  of  pressing  importance.  Some 
consider  that  development  must  take  place  along  lines 
that  will  make  the  automotive  engine  independent  of 
specialized  and  high-priced  fuel.  Study  of  fuel  injec- 
tion is  suggested.  Means  for  controlling  temperature 
inside  the  cylinder,  study  of  the  laws  of  heat  transfer, 
behavior  of  various  fuels,  study  of  means  for  pro^ 
ducing  cheaper  alcohol,  and  many  related  matters  are 
mentioned  as  being  of  importance.  One  engineer  sug- 
gests the  need  for  dividing  fuel  research  activities 
into  two  parts :  those  which  relate  to  future  designs 
and  those  applicable  to  equipment  now  in  use  or  in 
process  of  manufacture,  since  much  of  this  equipment, 
will  continue  in  operation  for  many  years  to  come. 
It  is  evident  that  study  of  means  for  improving  fuel 
economy,  especially  at  part  load,  is  needed  and  should 
constitute  an  item  of  first  importance. 

The  fuel  problem  so  far  overshadows  other  matters 
of  importance  that  little  space  is  devoted  in  the  letters 
received  to  the  need  for  consideration  of  what  may  be 
termed  mechanical  research,  but  some  draw  attention 
to  the  need  for  improving  mechanical  efficiency,  espe- 
cially in  the  engine,  and  for  lowering  resistance  to 
motion  of  the  car  (drawbar  pull),  while  others  cite 
the  need  for  study  of  factors  tending  to  increase  the 
life  of  parts  and  lower  cost  of  operation.  In  this  con- 
nection weight  reduction  and  elimination  of  non- 
essential equipment  are  mentioned. 

Several  correspondents  point  out  the  importance  of 
keeping  clear  of  patent  considerations  in  all  activities 
undertaken  by  those  who  have  the  research  program 
in  hand.  Similar  caution  in  this  regard  has  been 
observed  in  connection  with  S.  A.  E.  standardization 
work,  but  it  will,  it  seems,  require  even  greater  atten- 
tion in  reference  to  research  work. 

There  seems,  on  the  whole,  to  be  little  question  of 
the  hearty  support  and  ultimate  success  of  the  pro- 
posed activity,  if  the  foundation  is  well  laid  and  the 
work  prosecuted  in  a  thoroughgoing  and  persistent 
manner. 


Complicated  Practice ;  Simple 
Principles 

SOME  men  who  call  themselves  "practical"  are 
inclined  to  scoff  at  those  whom  they  choose  to 
call  "theorists."  There  are  so  many  "practical"  men 
and  so  many  difficulties  in  industry  that  it  sometimes 
leads  one  to  wonder  whether  or  not  the  high  propor- 
tion of  both  is  not  more  than  a  coincidence. 

All  sound  practice  is  based  on  theory,  and  clear, 
logical  thinking  in  an  abstract  way  is  necessary  to 
the  development  of  intelligent  practice.  Prof.  Ein- 
stein has  said  a  lot  of  things  that  only  a  few  can  un- 
derstand, but  he  recently  made  a  statement  that  has 
a  clear  meaning  and  a  direct  application  to  the  prob- 
lems of  industry.    He  said  : 

"Complicated  events  flow  from  a  few  simple  prin- 
ciples, and  the  more  we  know  the  fewer  and  simpler 
are  the  principles."  Rut  simple  principles  must  not 
be  confused  with  superficial  catch-words  or  formulas 
as  is  sometimes  the  case. 
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Bad  Weather  Leads  in  Sales  Check 
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Price  Uncertainty 

Is  Another  Factor 


Prompt  Action  Needed  for  Stabil- 
ization— Wall  Street  Hysterical 
Again 
By  James  C.  Dalton 

NEW  YORK,  May  16— Temperamental 
Wall  Street  is  worried  again  about  the 
automotive  industry  and  is  selling  motor 
stocks  short.  This  is  its  reaction  to  price 
cuts,  a  slight  decline  in  retail  sales  for 
April  and  lower  dividend  rates.  This 
attitude  in  the  "street"  is  nothing  new 
and  in  it  there  is  no  new  significance. 

There  is  real  significance,  however,  in 
the  remarkable  "come-back"  of  the  in- 
dustry at  a  time  when  the  entire  coun- 
try is  crying  depression.  Automobiles 
were  one  of  the  first  commodities  to  bear 
the  full  brunt  of  the  buyers'  strike  and 
they  were  one  of  the  first  to  feel  the 
pulse  of  renewed  demand.  This  recovery 
in  the  middle  of  a  prolonged  period  of 
•deflation  proves  that  the  industry  is  on 
a  stable  foundation.  Its  future  is  vastly 
more  assured  than  that  of  the  railroads 
whose  securities  once  were  the  chief 
source  of  revenue  for  widows  and  or- 
phans. 

Business  in  the  United  States  never 
has  been  called  upon  to  meet  problems 
exactly  like  those  which  it  has  been  com- 
pelled to  face  for  the  last  year,  but  there 
never  has  been  a  period  of  depression 
from  which  the  country  has  not  emerged 
on  an  even  keel.  There  have  been  ups 
and  downs  for  every  line  of  industry  and 
there  will  be  now. 

It  was  not  to  be  expected  that  when 
sales  of  automobiles  began  again  after 
the  serious  slump  of  last  fall  and  winter 
they  would  forge  ahead  steadily,  month 
by  month,  with  each  thirty-day  period 
better  than  the  one  preceding.  That  con- 
dition never  has  prevailed  in  normal 
times  and  it  never  will.  Certainly  it 
could  not  be  expected  under  the  abnor- 
mal conditions  which  prevail  now. 

Business  Largely   Seasonal 

The  automobile  business,  in  its  very 
nature,  has  been  largely  seasonal.  This 
applies  to  commercial  vehicles  as  much 
as  to  passenger  cars.  Until  good  roads 
become  universal  and  until  snow  re- 
moval becomes  a  science  this  always  will 

Passenger  ear  sales  in  all  except 
southern  states  always  increase  to  a 
peak  in  early  summer,  and  there  always 
is  a  drop  in  the  sales  curve  about  July 
1  when  the  first,  summer  demand  has 
been  satisfied.  After  that  sales  Eorge 
ahead  in  a  satisfying  way  and  business 
is  good  in  late  summer  and  early  autumn, 
reachi  b      tbo       the  first  of  1  lie 


AUTOMOBILE  SALES 

INDEX  TO  BUSINESS 

NEW  YORK,  May  14— The  fol- 
lowing statement  in  reference  to 
automobile  conditions  as  contained 
in  the  monthly  review  of  business 
conditions  issued  by  the  North- 
western National  Bank,  the  largest 
in  the  Northwest,  indicates  the 
change  in  sentiment  toward  the 
automotive  industry  on  the  part  of 
bankers: 

"Automobile  sales  now  are 
looked  upon  by  many  as  one  im- 
portant index  to  business  condi- 
tions. Although  the  industry  is 
not  so  basic  in  character  as  some 
that  by  the  rise  or  fall  of  their 
activity  affect  conditions  generally, 
it  has  become  so  great  in  recent 
years  that  its  availability  for  gen- 
eral guidance  is  more  generally 
recognized." 


year  when  winter  has  taken  its  first  firm 
grip.  From  this  ebb  the  rise  begins 
gradually  and  spring  sees  a  sharp  up- 
shoot  in  the  curve. 

The  spring  demand  began  this  year 
abnormally  early.  The  winter  was  re- 
markably open  and  the  weather  for  the 
first  quarter  was  more  spring-like  than 
it  has  been  since  then.  It  was  only 
natural,  therefore,  that  sales  of  cars 
started  from  six  to  eight  weeks  sooner 
than  they  would  under  the  usual  weather 
conditions.  Such  being  the  case,  it  would 
be  remarkable  if  they  did  not  fall  off 
a  little  earlier. 

Sales  at  retail  were  somewhat  smaller 
in  April  than  they  were  in  March. 
That  was  due  in  large  measure  to  the 
cold,  raw  weather  which  prevailed  in 
nearly  all  sections  of  the  country.  It 
might  be  pointed  out,  however,  that  sales 
of  winter  overcoats,  which  usually  start 
in  late  October,  did  not  get  under  way 
last  year  until  nearly  Christmas.  The 
topsy-turvy  weather  was  the  reason  for 
that,  just  as  it  has  been  the  chief  reason 
for  whatever  slump  there  has  been  in 
automobile  sales  for  the  last  month. 

Proceeding  With  Caution 

After  its  sad  lesson  with  huge  inven- 
tories purchased  at  high  prices,  the  auto- 
motive industry  is  proceeding  with  the 
t  caution.  It  is  buying  on  a  hand- 
to-mouth  basis.  This  applies  to  all 
branches  of  the  industry.  Orders  are 
placed  (inly  for  goods  which  are  actually 
needed  and  prompt  deliveries  are  de- 
manded. Sometimes,  the  parts  makers 
contend,  the  demands  in  this  direction 
an     in     asonable.     They  are  again  beset 
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Sales  Slump  Hits 
Lines  Not  Redviced 


Buying;  Gains   in   Cars   Repriced 

Offset  by  Check  i  n  Other 

Makes 

NEW  YORK,  May  16— With  the  ex- 
ception of  Studebaker,  practically  all 
lines  of  cars  handled  in  New  York  have 
been  unfavorably  affected  by  the  price 
reductions  on  Marmon  and  Jordan  more 
than  two  weeks  ago,  and  on  Oakland  and 
Chevrolet  announced  last  week.  The 
four  cars  which  reduced  have  been  sell- 
ing strong,  Marmon  particularly  having 
made  a  big  gain  this  week  over  sales  dur- 
ing the  first  week  of  the  lower  priced 
period.  Oakland  and  Chevrolet  sales 
started  with  a  rush,  naturally  most 
noticeable  in  the  latter  line,  Monday 
morning  following  the  appearance  of  the 
reduced  price  announcement  in  the  Sat- 
urday and  Sunday  newspapers. 

Marmon  sales  have  been  so  heavy 
that  the  accumulated  stock  of  cars  has 
been  cleaned  out  except  for  three  en- 
closed models.  The  distributor  is  even 
forced  to  do  without  the  four  passen- 
ger and  seven  passenger  demonstrators. 
Orders  for  factory  shipments  during 
May  have  been  largely  increased.  Mar- 
mon distribution  outside  the  city  is  han- 
dled by  five  dealers,  all  of  whom  this 
week  had  the  largest  single  week's  sales 
since  they  took  the  Marmon  representa- 
tions. 

Oakland  sales  have  been  multiplied 
several  times  in  both  the  New  York  and 
wholesale  territories,  Chevrolet  sales 
are  strong  throughout  the  territory  and 
orders  are  pouring  into  the  factory  at 
Tarrytown.  In  the  New  York  sales- 
room the  sales  force  has  been  practically 
swamped  with  demands  for  attention 
from    salesroom    shoppers. 

Studebaker  Six  Weeks  Ahead 

Studebaker  sales,  which  have  in- 
creased steadily  since  the  first  of  the 
year,  have  now  reached  a  point  where 
orders  are  being  taken  subject  to  six 
and  eight  weeks'  delay  in  delivery.  Re- 
cent price  reductions  in  other  lines  ap- 
parently have  not  affected  Studebaker  in 
this  territory  up  to  date. 

Generally  speaking,  however,  passen- 
ger car  sales  have  suffered  acutely  from 
recent  price  reduction  announcements. 
In  some  lines  sales  have  been  virtually 
halted  by  an  attitude  on  the  part  of  the 
public  which  indicates  that  lower  prices 
are  confidently  expected.  Several  of  the 
lines  which  have  been  selling  strongly 
lor  the  past  month  or  two  have  been 
bed  by  competitive  reductions,  sales 
on  some  of  these  popular  classes  drop- 
(Continued   on  page  1080) 
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E.  G.  Wilnier  Succeeds 
to  Seiberling  Place 


Stadelman    and    Litchfield    Con- 
tinue    as     Vice-Presidents — 
Directors  Reorganize 

NEW  YORK,  May  16— Edward  G. 
Wilmer  of  Milwaukee,  vice-president  of 
the  Steel  &  Tube  Co.  of  America,  will 
succeed  F.  A.  Seiberling  as  president  of 
the  Goodyear  Tire  &  Rubber  Co.  under 
the  reorganization  plan  which  became 
effective  when  bankers  formally  took 
control  of  the  corporation.  He  is  a 
close  friend  of  Clarence  Dillon  of  the 
banking  house  of  Dillon,  Read  &  Co.  of 
New  York  which  headed  the  syndicate 
of  bankers  which  has  successfully  put 
through  the  refinancing  plan  under 
which  $85,000,000  in  new  securities  will 
be  offered.  Wilmer,  who  is  only  38  years 
old,  has  been  identified  with  the  mining, 
steel  and  chemical  industries.  He  will 
move  from  Milwaukee  to  Akron  and  it 
is  said  he  will  have  a  free  hand  in  the 
management   of   Goodyear. 

The  only  Goodyear  officers  prominent 
under  the  Seiberling  regime  who  will 
remain  are  George  M.  Stadelman  and  P. 
W.  Litchfield,  both  of  whom  retain  then- 
positions  as  vice-presidents.  Vice-presi- 
dent C.  W.  Seiberling  retires  with  his 
brother. 

The  ousting  of  F.  A.  Seiberling  from 
the  head  of  the  great  tire  company  which 
he  built  up  is  one  of  the  most  dramatic 
and  tragic  incidents  which  has  followed 
the  period  of  depression  into  which  the 
country  was  plunged  nearly  a  year  ago. 
The  financial  difficulties  which  resulted  in 
his  downfall  were  the  result  of  the  enor- 
mous inventory  accumulated  at  high 
prices  and  the  very  large  number  of  con- 
tracts made  for  future  deliveries  of 
crude  rubber  and  long  staple  cotton. 

Organized  With  $12,000  Capital 

Seiberling,  who  is  now  recognizi 

one  of  the  leading  figures  in  the  rubber 
industry  in  the  world,  began  23  years 
ago  with  $12,00(1  capital  with 

which    he    founded    the    Goodyear     com- 
pany.    From    this    small    beginning    the 
company  grew  until   it  became   the   sec- 
ond largest  rubber  company  in  the  world 
with    more    than    50,000    employees,    100 
acres  of  floor  space  in  its  Akron  factor- 
ies, a  rubber  plantation  in  Sumatra, 
factories  in  Canada  and  California,  a 
acre    cotton    plantation    in    Arizona   and 
fabric    plants    at    Goodyear,    Conn., 
Los  Angeles.     The   company  attained  a 
peak   production   of     more     than    50,000 
automobile,  motor  truck   and  motorcycle 
tires  a  day.     It  gave  the  motoring  world 
page   1081) 


Seiberling  Says  He  Will  Take  One  Month's  Rest 

and  Then  He'll  Go  to  Work — at  Something 

AKRON,  May  16 — "I  am  going  to  clear  up  my  personal  affairs  next  week 
and  then  go  away  for  a  month's  rest.  When  I  come  back  I  shall  go  to  work — at 
something." 

This  statement  was  made  to-day  by  Frank  A.  Seiberling,  who  retires  as  presi- 
dent and  director  of  the  Goodyear  Tire  &  Rubber  Co.,  which  he  founded. 

"My  brother,  C.  W.  Seiberling,  and  myself,  sever  all  our  relations  with  Good- 
year and  control  of  the  business  passes  into  the  hands  of  the  bankers  as  pro- 
vided in  the  reorganization  plan,"  he  said.  "Both  of  us  continue  our  interest  as 
the  company's  largest  stockholders.  For  22  years  we  have  labored  together 
and  what  has  been  achieved  the  world  knows.  The  nation-wide  slump  in  business 
last  fall  brought  our  business  to  the  verge  of  disaster.  Since  that  hour  I  have 
had  but  one  purpose — to  save  this  business  from  a  receivership  and  this  com- 
munity from  the  results  of  such  a  calamity.  That  was  accomplished  yesterday 
and  the  new  management  inherits  a  business  soundly  financed. 

"My  successor,  E.  G.  Wilmer,  of  Milwaukee,  is  a  young  man  of  fine  legal 
training  and  broad  experience  in  operating  business,  and  with  the  return  of  the 
world  to  normal  business  there  is  no  reason  why  Goodyear  cannot  move  for- 
ward to  a  higher  plane  than  it  has  yet  achieved.  The  bankers  in  control  made 
me  an  exceedingly  generous  offer  to  continue  with  the  business,  which,  after 
careful  consideration,  I  felt  justified  in  declining. 

"What  I  am  going  to  do  next  I  do  not  know.  Since  I  left  school  44  years  ago 
I  have  labored  hard,  enjoying  my  work  all  the  way  along,  through  all  its  diffi- 
culties, up  to  within  the  period  of  the  last  six  months.  In  truth,  I  have  been 
tired  during  that  period.  The  burden  is  now  all  off  my  shoulders,  except  for  a 
few  days  I  have  had  no  vacation  in  over  two  years.  I  am  going  away  for  a 
month's  rest  and  when  I  come  back  I  shall  go  to  work — at  something." 


Goodyear  Files  Show  Business  Struggles 

Fought  by  Seiberling  to  Win  Success 


AKRON,  May  16— It  is  interesting  to 
go  back  through  the  files  of  the  Good- 
year history  from  the  time  in  1898  when 
F.  A.  Seiberling  started  the  company 
with  a  capital  of  $12,500,  of  which  only 
$3,500  was  cash — and  that  borrowed — 
and  to  follow  the  progress  of  the  con- 
cern through  years  and  months  of  trou- 
blesome times,  up  until  the  present  when 
Goodyear  at  its  peak  a  few  months 
back  had  over  50,000  employees  through- 
out the  world. 

First  Directors  Unfriendly 

The     Goodyear     company,     housed     in 
ramshackle    buildings    in     East    Akron, 
where    now    stands   the    Goodyear   plant 
valued  at  nearly  $60,000,000,  was  forced 
to   expand.      But  expansion    meant    re- 
financing and  Seiberling  presented  to  his 
directors  plans  for  the  securing  of  $150,- 
000  of  additional  capital.     His  direct'!    . 
many  of  them  unfriendly  to  his  personal 
tnteed    the    re-financing 
upon  condition  that  the  Seiberling  broth- 
pledge   I  he   ma  [oi  its    of  their  stock. 
ndo    •     I  he    note     a     e\  idem  ■ 
good    faith.     Willing   to   make    the    per- 
sonal sacrifice  for  the  sake  of  their  con- 
cern,  the   brothers    announced    the   plan 
cceptable,  until  they  discovered  hid 
den    in    the    phraseology   of   the    terms, 
h 
ol  from  the  t  wo,  robbed  t  hem  oi 


thority,  and  practically  ousted  them 
from  the  company. 

The  directors  brought,  presusre  to  bear 
and  issued  the  ultimatum  that  unless  the 
two  brothers  surrendered  unconditional- 
ly, all  arteries  of  financial  aid  would  be 
completely  shut  off. 

One  director  who  had  advanced  $10,000 
to  meet  the  company's  payroll,  demanded 
instant  reimbursement.  Goodyear  rec- 
ords show  that  President  Seiberling  un- 
flinchingly, although  he  did  not  know 
where  the  money  would  come  from, 
calmly  replied,  "I  will  get  your  money 
for  you  by  5  o'clock." 

Appearing  before  directors  of  an 
Akron  bank  which  was  none  too  friendly 
to  him,  and  yet  the  only  financial  insti- 
tution he  could  call  upon  for  aid,  Sei- 
berling's  outspoken  frankness  was  at- 
I  bj  access.  By  5  o'clock  the  tur- 
bulent director's  $10,000  was  in  his 
hands,  his  stock  was  purchased  by  in- 
terests more  friendly  to  the  Seiberling 
brothers,  ample  credit  was  secured  to 
endorse  the  company's  paper,  and  the 
crisis   was  averted. 

Averted  Crisis  in  1903 

Again  in  the  panic  of  1903,  Goodyear 
lived  through  another  serious  financial 
crisis.      Vppro   tmately    $800,000   of   the 

►any's  paper,  most   of  it    iii   notes,  was 
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Senate  Clears  Way 
to  Aircraft  Dumping 

Penrose  Takes  Position  There  Is 
No  Air  Industry  Here  Requir- 
ing Protection 

WASHINGTON,  May  16— Efforts  of 
Senator  New  of  Indiana  to  protect 
American  aircraft  manufacturers  from 
foreign  competition  by  a  specific  amend- 
ment to  the  anti-dumping  bill  failed 
Wednesday  because  Republican  leaders 
insisted  that  the  proposition  was  utterly 
indefensible.  The  New  amendment  was 
designed  to  block  the  sale  here  of  sur- 
plus airplanes  by  the  Aircraft  Disposal 
Co.,  organized  in  Great  Britain. 

In  opposing  the  proposition  on  the 
floor  of  the  Senate,  Senator  Penrose  of 
Pennsylvania,  chairman  of  the  Senate 
Finance  Committee,  insisted  that  it  was 
an  attempt  "to  tax  the  Government  of 
the  United  States  several  hundred  mil- 
lion dollars  for  fostering  an  alleged 
American  industry  which  is  non-exist- 
ent." Senator  New  challenged  the  as- 
sertion of  the  Pennsylvania  senator  with 
the  statement  that  20  concerns  are  now 
making  aircraft  or  aircraft  parts  in 
this  country  with  great  opportunities  for 
expansion  because  of  the  commercial  de- 
mand  for  airplanes. 

Senator  New  pointed  out  that  100  air- 
planes were  imported  to  this  country 
after  the  armistice  for  sale  here,  but 
were  not  put  on  the  market  because  of 
the  effective  campaign  by  American 
manufacturers.  These  aircraft  pro- 
ducers appealed  to  the  United  States 
Court,  and  the  court  held  that  the  Brit- 
ish planes  were  based  upon  an  Ameri- 
can patent  and  did  infringe  upon  that 
patent.  He  insisted  that  these  planes 
are  now  in  bonded  warehouses  at  eastern 
ports  ready  to  be  put  on  the  market  here 
at  any  figure  that  their  American  own- 
ers can  get  for  them. 

The  Senate  was  advised  by  Senator 
New  that  30  concerns  were  making  air- 
planes and  about  20  others  making  aero- 
nautical motors  at  the  time  of  the 
armistice,  representing  a  capital  invest- 
ment of  $100,000,000  and  employing 
200,000  operatives.  He  declared  that 
there  was  now  perhaps  a  total  of  2500 
operatives  within  the  industry  hoping  to 
remain  in  the  field  if  not  pushed  out  by 
foreign  competitors. 

He  declared  that  manufacturers  will 
not  be  warranted  nor  able  to  attempt  to 
revive  the  domestic  market  until  they 
receive  ample  protection. 
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head  of  the  British  ryndicate  organized 
to  dispose  of  surplus  aircraft.  It  is  his 
purpose  to  sell  a  large  part  of  this  equip- 
ment in  the  United  States. 

Successful  litigation  by  Amerian  own- 
ers of  patents  used  in  British  machines 
has  interfered  thus  far  with  the  sales. 
It  is  expected,  however,  a  new  effort  to 
get  business  will  be  made  coincident  with 
the  defeat  of  an  amendment  to  the  anti- 
dumping bill  offered  by  Senator  New. 
This  amendment  would  have  provided 
that  the  appraisal  value  of  aircraft  im- 
ported into  this  country  should  be  based 
on  the  cost  of  production  rather  than  on 
the  1  per  cent  of  the  original  cost  which 
the  British  interests  paid  for  the  war 
material.  This  amendment  was  defeated 
by  Senator  Penrose  who  asserted  there 
was  no  American  aircraft  industry  worth 
mentioning  and  that  the  United  States 
should  go  to  England  for  its  airplanes  if 
it  could  get  them  more  cheaply  there. 


See  Plane  Dumping  Move 

in  Hundley  Page  V  isit 

NEW  YORK,  May  L6  The  Vero 
Club  of  America  and  its  affiliated  organ- 
izations in  the  principal  cities  ol  the 
United  States  have  called  the  attention 
of  President  Harding  and  the  Secreta- 
ries ol  War  and  Navy  to  the  arrival  in 
this  country  of  Frederick    Handley  Patre, 


Slough  Truding  to  Sell 

Trucks  in  South  Amerieu 

LONDON,  May  2  (By  Mail)— Plans 
of  the  Slough  Trading  Co.,  Ltd.,  for  ex- 
porting to  the  United  States  a  large 
number  of  the  American  made  motor  ve- 
hicles bought  from  the  British  Govern- 
ment have  suffered  a  serious  setback 
because  of  the  opposition  from  American 
truck  makers.  Many  of  the  trucks 
which  had  been  stored  at  the  Slough 
depot  were  requisitioned  by  the  Govern- 
ment in  connection  with  the  threat  of  a 
strike  by  the  "Triple  Alliance,"  but  as 
the  strike  did  not  take  place  they  were 
not  used.  All  the  vehicles  have  been 
reconditioned  and  the  company  expects 
to  ship  a  considerable  number  to  South 
America,   especially   the   Argentine. 

The  company  has  an  enormous  quan- 
tity of  spai-e  parts  and  the  prices  can 
be  judged  from  the  fact  that  new  Pack- 
ard cylinder  blocks  were  quoted  at  $125. 
Lucas  lighting  generators,  the  normal 
price  of  which  is  $100,  are  marked  at  $20 
in  lots  of  10. 

The  general  use  of  the  straight  side 
tire  makes  them  look  like  the  British 
standard,  but  the  fact  is  more  of  a  trib- 
ute to  successful  American  competition 
than  to  any  recognition  of  the  superior- 
ity of  this  type  of  tire.  There  has  been 
a  big  drop  in  tire  prices  but  there  is 
little  trade  because  so  few  vehicles  are 
being  built. 

Strike  Ties   Up   Daimler 

The  Daimler  works  at  Coventry  are 
almost  at  a  standstill  because  of  a  wage 
dispute  with  the  1700  workers.  The 
company's  employees  had  been  working 
On  a  premium  bonus  system  and  not  on 
i  rates  for  piece  work  until  it  was 
propo  ed  recently  to  introduce  a  new 
line  of  work  with  the  object  of  increas- 
ing sales  and  providing  more  employ- 
ment. This  is  believed  to  refer  to  a 
lighter  and  cheaper  Daimler  car. 

The  union  objected  to  this  plan,  claim- 

inp   that    the    standard    time   rates   were 

affected    by    the    proposed    revision.      It 

was    contended    the    proposal    would    re- 
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Experts  to  Teach 
Parts  Units  Service 

Factories    Launch     Campaign    to 

Improve      Conditions  —  Will 

Tour  Principal  Cities 

DETROIT,  May  16  —  Demonstration 
lectures  to  service  managers,  mechanics 
and  others  concerned  in  the  repair  and 
servicing  of  automobiles  and  trucks  will 
be  given  in  various  cities,  beginning  to- 
morrow with  a  lecture  at  the  Cadillac 
service  station  here  under  the  auspices 
of  the  Detroit  Automobile  Dealers'  As- 
sociation. The  lectures  have  been  ar- 
ranged through  the  efforts  of  Harry  G. 
Moock,  manager  of  the  N.  A.  D.  A.,  and 
officials  of  Continental  Motors  Corp., 
Timken-Detroit  Axle  Co.,  and  Borg  & 
Beck.  An  expert  from  each  of  these 
companies  will  lecture  on  proper  servic- 
ing of  those  parts  and  will  give  demon- 
strations in  repair  work. 

Experts  employed  by  other  manufac- 
turers of  standard  units  will  be  added 
as  rapidly  as  is  possible  and  it  is  hoped 
to  extend  the  work  to  cover  every  large 
distributing  center  in  the  country.  In 
each  case  the  local  dealers'  association 
will  have  charge  of  arrangements  for  the 
lectures,  bearing  the  necessary  expense 
and  attending  to  the  work  of  bringing 
out  a  full  attendance  of  those  sought  to> 
be  reached. 

Two  nights  will  be  devoted  to  each  city 
and  the  itinerary  of  the  lectures  follow- 
ing the  Detroit  meeting  will  be  Cincin- 
nati, May  19  and  20;  Indianapolis,  May 
23-24;  St.  Louis,  May  31-June  1;  Kan- 
sas City,  June  3-4;  Omaha,  June  6-7 : 
Chicago,  June  9-10-11,  and  Milwaukee, 
June  13-14.  A  change  in  the  schedule 
to  include  Minneapolis  is  probable.  There 
will  be  no  sales  or  advertising  propa- 
ganda  used   in  connection  with   lectures. 


Druymen's  Associution 

Asks  Service  Stutions 

LOS  ANGELES,  May  17— The  South- 
ern California  division  of  the  Draymen's 
Association  has  adopted  resolutions  re- 
questing manufacturers  of  complete 
unit  parts  to  establish  parts  stations 
at  which  genuine  parts  can  be  pur- 
chased at  fair  and  uniform  prices  for 
the  units  now  being  manufactured  as 
well  as  those  which  are  considered  ob- 
solete. This  method,  the  resolution  as- 
serts, is  the  only  practical  way  in  which 
motor  truck  users  can  get  the  service 
to  which  they  are  entitled. 

The  assertion  is  made  that  past  expe- 
rience demonstrates  that  distributors 
and  agents  either  cannot  or  will  not 
cai-ry  a  complete  stock  of  parts.  An- 
other difficulty,  it  is  stated  is  that 
manufacturers  are  constantly  changing 
their  representatives  as  well  as  their 
models  and  that  as  a  consequence  mem- 
ber's of  the  association  constantly  are 
finding  themselves  with  broken  down 
equipment  because  no  one  carries  the 
parts    needed. 


> 


May  19,  1921  t 

Du  Pont  Finances 

G.  M.  C.  Purchase 

Will    Sell    $35,000,000    in    Gold 

Bonds    to    Close    Transaction 

with   Durant 


NEW  YORK,  May  16— The  stock 
transaction  in  which  E.  I.  duPont  de 
Nemours  &  Co.  purchased  control  of 
the  General  Motors  Corp.  from  William 
C.  Durant,  formerly  its  president,  in 
the  liquidating:  market  of  November, 
1920,  is  to  be  financed  permanently  by  an 
issue  of  $.95,000,000  7V2  per  cent  10  year 
gold   bonds. 

J.  P.  Morgan  &  Co.  have  purchased  the 
issue  from  E.  I.  duPont  Nemours  &  Co. 
and  will  offer  it  today  through  a  nation- 
wide syndicate  at  100  and  interest  to 
yield  IV2  per  cent.  The  bonds,  dated 
May  1,  1921,  are  redeemable  at  the  op- 
tion of  the  company,  in  whole  or  in  part, 
on  60  days'  notice,  at  110  and  interest, 
at  any  time  prior  to  May  1,  1922.  There- 
after the  redemption  price  decreases  1 
per  cent  yearly. 

The  formal  announcement  of  the  bank- 
ing house  said: 

"The  proceeds  of  the  bonds  will  be 
used  partly  to  supply  funds  for  per- 
manently financing  the  cost  of  the  com- 
mon stock  of  the  General  Motors  Corp. 
purchased  last  year  and  for  other  cor- 
porate purposes." 

Approximately  $25,000,000  will  be  re- 
quired to  finance  the  stock  transaction 
permanently.  The  additional  $10,000,- 
000  is  for  corporate  purposes. 

This  General  Motors  stock  now  held 
"by  the  duPont  Securities  Co.  amounts 
to  approximately  4,000,000  shares  in  all. 
A  total  of  2,504,273  shares  was  ac- 
quired by  purchase  from  William  C. 
Durant  in  November  for  $23,790,600  in 
cash  and  40,000  shares  of  the  duPont 
Securities  Co.  Subsequently,  the  du- 
Pont Securities  Co.  save  Durant  230,000 
shares  of  General  Motors  common  stock 
for  his  40,000  shares  of  duPont   Seeuri- 

To  Wind  Up  Holding  Company 

It  was  said  yesterday  by  the  bankers 
that  the  affairs  of  the  DuPont  Securities 
Co.,  formed  temporarily  to  hold  control 
of  General  Motors,  would  be  wound  up. 
Its  assets  will  be  taken  over  by  the  Du- 
Pont American  Industries,  Inc.,  whose 
capital  stock  is  owned  entirely  by  E.  I. 
duPont  de  Nemours  &  Co.  Into  this 
concern's  treasury  will  go  $7,000,000  of 
General  Motors  stuck;  $20, 11000,0110  ,,1 
the  preferred  stock  of  the  duPont  Se- 
curities Co.  and  all  of  its  common  stuck. 
under  a  trustee  arrangement,  The  Du- 
Pont American  Industries,  Inc.,  in  turn, 
will  issue  $25,000,000  of  its  bonds  to  the 
powder  company. 

It  was  made  plain  by  the  bankers  thai 
the  Genera]  Motor-  Corp.  was  noi 
tided  with  the  current   financing  in  any 
way,  and   that   its   mention  came  onlj 

a    sale    of    this    particular    stock 
needed  financing.        It  was  made  plain  by 
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the  bankers,  too,  that  the  control  of  Gen- 
eral Motors  was  vested  in  E.  I.  duPont 
de  Nemours  &  Co.  and  that  the  stock 
would  not  again  come  on  the  market.  The 
Street  has  heard  rumors  that  the  pur- 
chase of  the  stock  at  forced  sale  was 
a  temporary  expedient  and  that  some  of 
it  might  be  resold  in  the  open  market  to 
reimburse  the  purchasers.  These  reports 
are  set  at  rest  by  announcement  of  the 
permanent  financing-. 
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G.JVI.C.  Stockholders 

Increase  to  58,000 

NEW  YORK,  May  13— Stockholders 
of  the  General  Motors  Corp.  now  num- 
ber more  than  58,000.  This  is  an  in- 
crease of  approximately  30,000  in  the 
number  of  common  shareholders,  which 
is  regarded  as  significant  in  view  of 
business  conditions  in  general  and  the 
automotive  industry  in  particular  dur- 
ing the  past  eight  months.  This  number 
does  not  include  the  holdings  of  indi- 
viduals standing  in  the  names  of  brokers 
and  bankers. 

The  tabulation  shows  that  investors 
own  18,860,881  shares  of  General  Motors 
common,  an  increase  of  4,694,257  in  a 
year.  The  number  of  common  stock- 
holders at  the  beginning  of  May,  1920, 
was  7193,  and  it  is  now  37,991.  The 
increase  in  the  number  of  holders  of  pre- 
ferred and  debenture  stock  has  been 
much  less  marked,  growing  from  18,943 
to  20,833  in  the  year.  An  indication  of 
the  extent  to  which  the  floating  supply 
of  General  Motors  common  is  being  ab- 
sorbed by  investors  is  seen  in  the  fact 
that  among  -stockholders  owning  from 
one  share  up  to  200  shares  there  has 
been  an  increase  of  130.000  shares  in  the 
last  three  months. 


G.    M.    C.    TO    RENT    OFFICE    SPACE 

DETROIT,  May  14— The  executive 
committee  of  General  Motors  Corp.,  has 
appi-oved  the  rental  of  the  second  and 
third  floors  in  the  east  half  of  the  build- 
ing, to  outside  firms  or  corporations. 
This  gives  approxmiately  50,000  sq.  ft. 
of  floor  space  which  the  announcement 
says  can  be  made  ready  for  occupancy 
by  July  1.  For  a  time  it  was  the  inten- 
tion to  devote  the  entire  building  to  Gen- 
eral Motors  interests  and  many  appli- 
cants for  office  space  were  turned  down. 
.Since  the  change  in  management  how- 
ever several  changes  in  the  policies  of 
the  company  have  been  announced  and 
the  proposal  to  rent  office  space  is  the 
latest.  Persons  who  had  applied  for 
space  are  being  notified  that  they  can 
be  accommodated. 

CHEVROLET   PRODUCTION    KISES 

FEINT.     MICH..     May     14— The    local 

pi  inl   of  the  Chevrolet   Motor  Co.  began 

[Jg   its    force   at   a    rate   which    is 

expected    to   add    1500    men    within    the 

next     two     weeks     with    all     departments 

ng   on   full   time.     General    Man- 
i     Barth  said  the  increased  oper 
at  ions     were    due    to     greatly     ii 

mand  following  announcement  of 
the  recent   price  reduction. 


Lay  High  Insurance 
to  Moral  Hazards 

N.    A.    C.    C.    Committee    Would 

Eliminate  Loose  Methods  in 

Accepting  Risks 

NEW  YORK,  May  17— The  insurance 
committee  of  the  National  Automobile 
Chamber  of  Commerce,  of  which  W.  E. 
Metzger  is  chairman,  has  sent  to  its 
members  a  bulletin  declaring  that  in  its 
opinion  the  present  high  rates  are  due 
to  the  loose  methods  in  accepting  risks 
and  that  insurance  companies  "should 
scrutinize  the  moral  hazard."  The  bulle- 
tin says: 

"The  cost  of  insurance  to  car  and  truck 
users  has  mounted  steadily.  In  the 
belief  that  this  is  very  largely  due  to 
loose  methods  on  the  part  of  insurance 
companies  in  accepting  risks  regardless 
of  moral  hazard  we  have  taken  the 
position,  in  public  statements  on  this 
question,  that  underwriters  should 
scrutinize  the  moral  hazard,  and  that  in 
the  meantime  mutual  insurance  com- 
panies which  cover  the  public  at  much 
less  cost  are  to  be  encouraged. 

"Accidents  are  not  prevented  by  lia- 
bility insurance,  which,  on  the  other 
hand,  tends  to  promote  recklessness. 
The  amount  of  fire  and  theft  coverage 
allowed  on  cars  and  trucks,  particularly 
after  the  first  year  of  their  use,  fre- 
quently exceeds  actual  value;  this  mini- 
mizes care  and  encourages  their  being- 
destroyed  and  reported  as  stolen  by  un- 
scrupulous owners.  These  costs  are 
spread  over  the  policies  of  the  great 
majority  of  i-esponsible  owners. 

"The  new  plan  of  grouping  cars  ac- 
cording to  construction  features  de- 
termines comparative  rates  but  can  have 
little  effect  on  total  fire  losses,  since  a 
very  small  proportion  occur  from  in- 
tegral causes.  It  does  not  go  to  the  main 
point  of  reducing  total  costs  to  the 
public,  which  is  of  direct  interest  to 
manufacturers. 

"According  to  figures  given  out  by  131 
insurance  companies,  the  fire  and  theft 
premiums  received  by  them  in  1920 
amounted  to  $74,472,250.  The  losses 
paid  amounted  to  $42,935,748. 

While  manufacturers  are  carefully 
studying  the  schedule  of  hazards  of  the 
underwriters'  laboratories,  in  which  are 
listed  features  of  construction  considered 
by  underwriters  to  have  a  bearing  on 
risk,  we  are  presenting  the  point  of  view 
that  while  this  may  be  helpful,  it  offers 
little  hope  of  any  great  reduction  in  the 
average  insurance  premium  per  car." 

Makers  Consider  Company 

NEW  YORK,  May  16— The  Eastern 
Underwriter,  an  influential  insurance 
newspaper,  says:  "It  is  reported  that 
automobile  manufacturers  are  discussing 
the  advisability  of  forming  an  insurance 
company  or  companies  because  oi 
high  automobile  rates,  which  are  re-act- 
ing in  car  production.  Some  people  are 
not  buying  cars  because  they  c  ■ 
afford  the  insurance." 
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Weather  and  Prices 
Lead  to  Sales  Check 

Nobody  Caught  Napping  Through 
Business  Slackening — Price  Situ- 
ation Expected  at  This  Time 

(Continued  from,  page  1C-76) 
Production  schedules  for  automobile 
factories  are  based  largely  on  the  busi- 
ness done  the  previous  month.  Under 
the  conditions  which  prevail  at  present, 
if  the  sales  for  April  fell  below  the  mark 
expected,  the  schedule  for  May  will  be 
cut.  Factories  now  are  making  only 
enough  cars  to  meet  actual  demands. 

The  fundamental  soundness  of  the  in- 
dustry has  not  been  affected,  however. 
The  industry  daily  finds  itself  more  solid 
than  it  has  been  for  months  and  much 
of  this  solidity  is  due  to  the  fact  that 
nearly  every  condition  that  arose  within 
the  last  year  had  been  foreseen  and  the 
leaders  of  the  industry  are  still  far  in 
advance  of  the  present  situation. 

A  falling  off  in  sales  at  this  time  has 
been  expected.  Nobody  has  been  caught 
napping.  In  fact,  Automotive  Indus- 
tries, which  has  chronicled  in  advance 
most  of  the  moves  and  trends  of  the  past 
year,  has  had  in  its  office  for  some  time 
a  report  from  the  national  sales  field, 
indicating  that  the  encouraging  upward 
swing  of  sales  in  the  spring  would  not 
continue  unbroken. 

It  has  been  known  for  months  that  a 
price  situation  was  inevitable  about  this 
time.  When  prices  broke  last  fall  the 
industry  adopted  a  stabilizing  policy  of 
making  immediately  any  changes  that 
were  to  be  made.  Numerous  prices  were 
adjusted  and  those  that  were  not  changed 
were  guaranteed  until  about  this  time. 
That  stabilization  helped  materially  dur- 
ing the  winter  months.  Now  the  next 
step  in  the  readjustment  has  been 
reached  and  what  is  needed  is  stabiliza- 
tion as  quickly  as  possible.  Those  who 
are  going  to  adjust  should  do  their  ad- 
justing early  and  help  set  the  stage  for 
a  continuation  of  selling.  Until  the  ad- 
justment is  made  sales  will  be  more  diffi- 
cult, for  the  public  will  not  buy  on  a 
continuously  falling  market.  Those  who 
are  not  going  to  cut  should  say  so  and 
the  rest  should  change  their  prices  and 
have  it  over  with. 
Buyers  Waiting  Stability 


Reports  from  the  entire  country  say 
that  buyers  are  ready  to  hold  off  until 
prices  seem  stable  and  there  is  a  feeling 
that  there  will  be  good  business  in  the 
last  half  of  the  summer  and  during  the 
fall  if  the  stabilization  can  be  effected 
quickly.  Sales  of  the  entire  industry  will 
be  affected  if  the  companies  adjust,  one 
by  one,  for  the  rest  of  the  summer. 

Price  must  be  taken  into  consideration 
in  the  present  situation.  Cars  which 
show  value  for  the  money  are  having 
good  sales  and  have  had.  Some  cars  may 
be  comparatively  over-priced  and  it  is 
not  a  perhaps  remote  possibility  that  the 
1921-22-23  profits  of  some  companies  for 
the  term   of  years   might  be   greater  if 
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adjustment  to  conditions  were  placed  first 
and  full  profits  second  for  the  remainder 
of  the  present  year.  A  healthful  re- 
adjustment to  a  basis  that  would  re- 
quire little  change  for  months  to  come 
would  be  beneficial.  Keen  students  be- 
lieve the  peak  of  sales  in  the  industry  has 
not  been  reached  and  that  the  next  few 
years  will  be  the  greatest  ever  seen  in 
motor  vehicle  sales. 

Stabilization  of  prices  on  all  products 
is  also  essential.  The  agricultural  areas 
are  affected  by  the  relation  between  farm 
product  prices  and  the  prices  of  other 
commodities  and  in  many  general  items, 
such  as  are  sold  in  department  stores, 
even  the  proprietors  of  the  stores  are 
having  trouble  forcing  their  own  prices 
down.  Incidents  have  been  found  of  de- 
partment managers  who  mark  goods 
even  higher  than  the  store  owners  desire 
in  order  to  make  the  particular  depart- 
ment show  up  well  in  the  total  store 
profits,  in  which  the  department  man- 
ager, of  course,  participates.  It  is  not 
possible  to  know  how  extensive  such  cases 
are,  but  they  are  regarded  as  an  evi- 
dence of  the  lingering  desire  of  the  man 
who  tasted  war  profits  not  to  loosen  his 
hold  on  the  joys  of  the  hey-day  period. 
A  recent  conference  in  Washington  of 
the  National  Conference  of  Business 
Paper  Editors  developed  considerable  in- 
formation of  this  character. 

Some  Banks  Antagonistic 

In  some  sections,  particularly  the 
southwest,  the  old  score  between  the 
automobile  industries  and  the  banks  re- 
mains to  be  wiped  out.  It  does  exist. 
A  bad  impression  still  prevails  and  much 
good  is  expected  to  come  from  an  ad- 
dress which  Governor  W.  P.  G.  Harding 
of  the  Federal  Reserve  Board  is  to  make 
in  Kansas  City  May  21. 

Reports  gathered  from  the  national 
field  show  instances  of  dealers  who  are 
getting  more  business  than  might  be  ex- 
pected because  of  more  intensive  sales 
work.  One  dealer  is  holding  his  volume 
to  normal  but  is  using  three  times  the 
usual  number  of  salesmen  to  do  it.  An- 
other dealer  is  taking  cars  in  the  rough 
and  producing  what  is  practically  special 
models  in  color,  and  he  makes  the  point 
that  no  matter  what  happens  the  dealer 
who  works  will  still  get   some  business. 

Most  interesting  in  considering  the 
future  is  the  statement  by  one  student 
of  affairs  that  when  the  world  gets  back 
to  working  and  buying  we  shall  have  a 
new  crop  of  buyers. 


May  19,  1921 

Dallas  Car  Registry 

Tallies  with  1920 

Figures  for  April  Both  Years  Is 

573 — Other  Texas  Cities 

Report  Activity 

DALLAS,  TEX.,  May  16— That  the 
automobile  business  has  about  returned 
to  normal  in  Dallas  is  clearly  indicated 
by  the  number  of  new  cars  registered, 
according  to  dealers.  During  the  month 
of  April,  1920,  a  total  of  573  new  auto- 
mobiles were  sold  and  registered  in 
Dallas  County,  and  by  a  coincidence, 
573  cars  were  sold  and  registered  in 
Dallas  County  in  April,  1921.  The  ma- 
jority of  the  cars  sold  are  priced  from 
$1,200  to  $2,500. 

Dealers  in  Fort  Worth  and  Wichita 
Falls  declare  business  during  April 
better  than  for  the  same  period  last 
year.  From  other  north  Texas  cities 
and  towns  like  Greenville,  Sherman, 
Paris,  Denison,  Corsicana,  Gainesville, 
Denton  and  Terrell,  dealers  report  busi- 
ness improving.  Accessory  and  repair 
men  in  these  places  make  similar  re- 
ports. The  truck  business  appeared  to 
suffer  a  slump  during  the  past  month. 
This  is  believed  to  be  due  to  the  heavy 
truck  tax  law  which  becomes  effective 
in  July. 


Reparation  Terms  Important 

A  potent  factor  in  the  return  of  better 
business  is  the  recent  acceptance  by 
Germany  of  the  reparations  terms.  It 
is  the  most  important  move  toward  world 
prosperity  since  Nov.  11,  1918,  and  the 
handling  of  the  subject  in  the  daily  press 
has  not  been  at  all  in  accordance  with 
what  the  acceptance  means  to  the  work- 
ers in  American  factories.  England,  as 
she  has  done  for  hundreds  of  years,  un- 
doubtedly will  extricate  herself  from  her 
present  trouble  with  no  disastrous  conse- 
quences. Russia  will  always  be  a  sore 
spot  until  her  people  return  to  produc- 
tivity. 


Sales  Slump  Hits 

Lines  Not  Reduced 

(Continued  from   page   1076) 
ping  off  from  25  to  50  per  cent  during 
the  past  week. 

Salesmen  report  a  much  wider  use 
than  formerly  of  the  "prices  have  got  to 
come  down"  argument  by  prospects  who 
seem  to  be  sold  on  the  cars  offered  them 
but  absolutely  refuse  to  sign  contracts. 
Several  dealers  in  lines  guaranteed  to 
mid-summer  have  found  the  guarantee 
of  little  avail  in  the  face  of  presemt  con- 
ditions, prospects  in  a  good  many  cases 
declaring  that  they  will  "wait  a  couple 
of  months  and  see  what  happens."  Dis- 
tributors of  cars  which  have  been  sub- 
ject to  recent  price  reductions  are  "mak- 
ing hay  while  the  sun   shines." 


Chicago  Finds  Tendency 

to  Wait  Lower  Prices 

CHICAGO,  May  17— While  sales  are 
being  made  in  this  territory  there  is  evi- 
dence of  a  holding  back  on  the  part  of 
many  prospects  due  to  the  recent  cut  in 
the  prices  of  some  automobiles  and  the 
resultant  questions  that  they  raise  in 
their  own  minds  of  how  extensive  this 
price  reduction  will  be — if  it  will  not, 
within  the  course  of  a  few  weeks,  reach 
most  of  the  lines.  The  same  feeling  of 
hesitancy  that  appeared  last  September 
when  the  price  reductions  started  is 
again  noticeable. 

This  feeling  is  true  particularly  among 
those  prospects  who  would  buy  cars  in 
the  classes  where  a  guarantee  of  price 
has  been  made. 
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Goodyear  Files  Show 

Route  to  Success 

(Continued  from   page  1077) 

in  the  hands  of  bankers  scattered 
throughout  the  country.  To  cap  the 
climax  the  company's  chief  endorser 
was  himself  plunged  into  financial  diffi- 
culties and  made  plans  to  lea"ve  the  coun- 
try. President  Seiberling  and  his  broth- 
er, securing  a  list  of  notes  and  waivers 
of  endorsement,  started  in  opposite  di- 
rections to  seek  extension  of  all  loans. 

While  returning  from  New  York, 
Seiberling  evolved  the  strategic  plan  of 
selling  the  business,  or  at  least  of  se- 
curing a  contract  for  sale,  for  to  have 
negotiated  a  sale  within  the  limited  time 
necessary  in  order  to  meet  the  notes 
was  impossible,  as  one-third  of  the  $800,- 
000  was  due  within  three  weeks.  He  re- 
turned to  Akron  with  a  contract  calling 
for  the  sale  of  the  Goodyear  business  to 
a  rival  concern  upon  terms  which  would 
pay  stockholders  a  substantial  amount 
on  their  holdings,  as  his  weapons  with 
which   to  stave  off  impending  ruin. 

To  add  to  his  tribulations  came  the 
sudden  death  of  his  father.  But  un- 
daunted he  went  before  the  directors 
with  his  contract.  Pinning  their  faith 
in  his  ability,  although  deploring  the 
thought  of  selling  the  business,  the  di- 
rectors instantly  approved  any  step  he 
might  deem  necessary  to  meet  the  exi- 
gencies of  the  occasion.  But  the  direct- 
ors did  not  know  that  selling  the  busi- 
ness was  the  least  of  Seiberling's 
thoughts  until  he  told  them  he  would 
use  it  merely  as  a  defensive  weapon  to 
stay  the  hand  of  impatient  creditors. 

"With  this  document,"  he  said  before 
that  memorable  meeting  seventeen  years 
ago,  "I  shall  gain  added  confidence,  se- 
cure extension  of  all  loans,  and  even  get 
those  same  creditors  to  loan  us  more 
money." 

The  two  brothers  then  started  out. 
There  were  155  creditors  scattered 
throughout  the  country,  to  be  seen  per- 
sonally. And  after  weeks  of  traveling, 
the  brothers  returned,  with  faces 
wreathed  in  smiles,  for  the  creditors, 
impressed  by  their  frankness  and  past 
record  of  achievement,  gave  them  the 
added  confidence  sought  and  provided 
the  additional  financing  required. 

Grew  to  80  Unit  Plant 

From  that  time  Goodyear  grew  rap- 
idly. The  Akron  plant  of  eighty  build- 
ings comprising  one  hundred  acres  of 
floor  space,  had  over  31,000  employ. 
and  a  capacity  of  35,000  tires  daily. 
Goodyear  had  74  branches  scattered 
throughout  the  world. 

Sales  were  $69,000  in  1910,  jumped 
to  $169,000,000  in  1919,  and  exceeded 
$200,000,000  last  year.  Every  year  since 
1903,  the  officials,  with  substantial  uni- 
formity, were  able  to  state  in  annual  re- 
ports that  "the  past  year's  business  has 
been  the  largest  and  most  successful  in 
volume  and  profits  of  any  year  in  the 
history  of  the  company." 

For  the  first  six  months  of  thi 
year  beginning  Nov.  1,  1919,  Goodyear 
business  was  running  59  per  cent  greater 
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than  for  the  same  period  of  the  year 
before,  with  the  demand  for  product 
far  beyond  the  company's  ability  to  sup- 
ply. This  entailed  financial  require- 
ments beyond  normal  and  the  company 
offered  to  stockholders  two  shares  of 
preferred  and  one  of  common  stock  at 
par.  selling  thereby  $27,794,700. 

Then  came  financial  deflation,  the 
tightening  up  of  credit  and  slowing 
down  of  the  automotive  industry,  with 
resultant  lull  in  tire  sales.  Retrench- 
ment became  necessary  and  additional 
financing  became  imperative,  this  latter 
being  accomplished  by  providing  in  new 
money  and  extension  of  bank  paper  $28,- 
800,000  maturing  February  15,  1921. 
The  process  of  readjustment  and  defla- 
tion affecting  all  lines  of  industry  proved 
especially  severe  to  the  rubber  industry, 
raw  materials,  including  both  rubber 
and  fabric  having  in  a  few  months 
dropped  in  value  over  50  per  cent.  This 
meant  a  loss  to  the  company  on  con- 
tractual obligations  of  $19,000,000,  in 
addition  to  the  deficit  of  $15,6I47,653.56. 

November  was  the  low  ebb  of  Good- 
year operations.  Business  then  began 
to  pick  up  and  sales  increased  encour- 
agingly. 

The  company's  annual  statement  listed 
the  value  of  the  Akron  plant  at  $57,- 
913,143.46  and  the  Sumatra  rubber  plan- 
tation at  $5,003,257i  Investments  in 
and  accounts  due  from  domestic  sub- 
sidiary companies  wholly  owned  were 
$13,352,158  with  $21,179,529  listed  as 
due  from  subsidiaries  not  wholly  owned, 
and  $4,393,217  due  from  foreign  selling 
subsidiary  corporations. 

The  annual  statement  also  showed 
that  an  account  of  $3,568,445  due  the 
company  from  President  Seiberling  had 
been  closed  by  Seiberling  depositing  as 
security  75,00*0  shares  of  $7,500,000  par 
value  in  the  Akron,  Canton  and  Youngs- 
town  Railway  Co.,  and  250  shares  in 
the  East  Akron  Land  Co.,  the  Goodyear 
Co.  thereby  taking  over  one-half  owner- 
ship in  the  railway  and  taking  over  the 
Goodyear  athletic  field  of  thirty  acres, 
owned  by  the  East  Akron  Land   Co. 
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Dunham  Heads  Division 

on  Axles  and  Wheels 

NEW  YORK,  May  17— The  Council 
of  the  Society  of  Automotive  Engineers 
has  appointed  an  Axle  and  Wheel  Divi- 
sion to  consider  the  question  of  stand- 
ardization. G.  W.  Dunham  of  the  Savage 
Arms  Corp.  is  chairman  of  the  division, 
and  the  other  members  are:  C.  C. 
Carlton,  vice-chairman,  Motor  Wheel 
Corp.;  T.  V.  Buckwalter,  Timken  Roller 
Bearing  Co.;  R.  J.  Burrows,  Clark  Equip- 
ment Co.;  J.  Coapman,  Russel  Motor 
Axle  Co.;  C.  S.  Dahlquist,  Standard 
Parts  Co.,  Eaton  Axle  Div.;  F.  W. 
Gurney,  Gurney  Ball  Bearing  Co.;  Geo. 
L.  Lavery,  West  Steel  Casting  Co.;  A. 
M.  Laycock,  Sheldon  Axle  &  Spring  Co.; 
C.  T.  Myers,  consulting  engineer;  A.  L. 
Putnam,  Detroit  Pressed  Steel  Co.;  J.  G. 
Swain,  Firestone  Steel  Products  Co.; 
G.  J.  Thomas,  Duplex  Truck  Co.;  H. 
Vanderbeek,  Timken  Detroit  Axle  Co. 


E.  G.  Wihner  Succeeds 

to  Seiberling  Place 

(Continued  from  page   1077) 

the  pneumatic  tire  for  commercial  ve- 
hicles. 

The  interests  which  now  control  the 
company  have  elected  the  following  di- 
rectors: J.  P.  Cotton  of  Franklni,  Mc- 
Adoo  &  Cotton,  New  York;  P.  W.  Litch- 
field, Akron,  Grayson,  M.  P.  Murphy, 
New  York;  J.  R.  Nutt,  president  of  the 
Union  Trust  Co.  of  Cleveland;  Robert  C. 
Schaffner  of  A.  B.  Becker  &  Co.,  Chi- 
cago; A.  A.  Schlesinger,  president  of  the 
Steel  &  Tube  Co.  of  America,  Milwau- 
kee; G.  M.  Stadelman,  Akron;  Ralph 
Van  Vechten,  vice-president  of  the  Con- 
tinental &  Commercial  Bank  of  Chicago, 
and    Edward    G.    Wilmer   of   Milwaukee. 

The  directors  elected  H.  H.  Spring- 
ford  as  treasurer  and  Charles  A.  Still- 
man  as  secretary. 

The  reorganization  of  the  board  was 
the  next  to  the  last  step  in  the  rehabili- 
tation of  the  financial  affairs  of  the  com- 
pany, which  has  been  attempted  by  the 
bankers.  The  first  was  in  the  offering  of 
an  issue  of  $30,000,000  of  8  per  cent 
bonds.  This  last,  to  be  taken  within  a 
few  weeks,  will  be  the  offering  of  an 
issue  of  $27,500,000  of  10-year  deben- 
tures, most  of  which,  it  is  expected,  will 
be  subscribed  by  present  stockholders. 

Bankers  for  the  company  said  that 
the  raw  materials  now  on  hand  had  been 
written  down  to  current  market  prices, 
that  the  factory  at  Akron  now  was  turn- 
ing out  19,000  tires  per  day,  and  that  the 
outlook  for  the  corporation  under  the  new 
management  was  very  promising. 

Seiberling  was  in  New  York  but  did 
not  attend  the  meeting.  Officials  of  the 
corporation  said  that  any  comment 
about  the  removal  of  the  former  presi- 
dent from  the  board  and  from  his  posi- 
tion would  have  to  come  from  him. 

New  Incorporation  Filed 

COLUMBUS,  May  16— The  reorgan- 
ized Goodyear  Tire  &  Rubber  Co.  of 
Akron  has  filed  articles  of  incorporation 
with  the  Ohio  secretary  of  state. 

The  articles  provide  for  $140,010,000 
of  preferred  capital  stock  and  1,500,000 
shares  of  non-par  common  stock.  In  all, 
there  are  2,910,000  shares  of  both  classes 
of  stock.  The  fee  paid  to  the  state  was 
$290,010,  the  largest  ever  received  by 
Ohio  from  a  corporation  for  this  pur- 
pose. 

The  reorganization  scheme  also  pro- 
vides for  $30,000,000  8  per  cent,  20-year 
first  mortgage  bonds,  and  $30,000,000  8 
per  cent  10-year  debentures.  The  pre- 
ferred stock  is  divided  into  three  classes 
— $40,000,000  8  per  cent  prior  preferred; 
$100,000,000  7  per  cent  ordinary  pre- 
ferred, and  $10,000  6  per  cent  maiiapre- 
ment  preferred. 

Mathews  Cuts  Light  Price 

SANDUSKY,       OHIO,       May       16 
Mathews    Engineering    Co.   has    reduced 
the  price  of  its  farm  lighting  plant 
the  new  price  to  be  effective  at  once. 
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Austin  Gets  Funds 
from  Private  Source 


Will  Put  Business  on  Satisfactory 

Basis  If  Creditors  Approve — 

To  Reduce  Plant 


By    Cable    to    Automotive    Industries 

LONDON,  May  16— The  Austin  Motor 
Co.  has  arranged  a  private  loan,  subject 
to  approval  of  its  creditors,  to  put  the 
business  on  a  satisfactory  basis.  As  a 
consequence  the  stock  of  the  company  is 
expected  to  react  favorably.  There  is 
every  likelihood  of  the  proposal  being' 
accepted. 

Argument  in  the  High  court  for  the 
compulsory  winding  up  of  the  company's 
affairs  has  been  postponed  until  May  31. 
Creditors  whose  claims  are  considerably 
in  excess  of  $1,000,000  opposed  the  peti- 
tion and  asked  for  an  adjournment. 

Production  at  the  Austin  plant  has 
not  been  suspended  and  there  is  no 
probability  that  it  will  be.  It  is  likely, 
however,  that  the  size  of  the  plant  will 
be  reduced  to  something  like  the  possi- 
bilities of  the  business. 

Sir  Arthur  Whinney  has  been  ap- 
pointed receiver  of  the  Austin  company. 
During  the  war  he  acted  as  advisory  to 
the  Admiralty  on  costs  of  production  and 
later  as  assistant  accountant  general  to 
the  navy.  The  receivership  will  be  con- 
tinued as  long  as  necessary  to  reorgan- 
ize the  company's  finances. 

There  is  no  disposition  on  the  part  of 
the  industry  in  Great  Britain  to  condole 
with  Sir  Herbert  Austin  on  the  state  of 
affairs  of  his  company.  To  the  con- 
trary he  is  being  congratulated  on  the 
fact  that  financial  control  has  passed 
temporarily  into  other  hands.  He  is  an 
experienced  engineer  and  it  is  the  firm 
belief  that  his  company  eventually  will 
be   placed  on  a  solid  basis. 

At  a  private  meeting  of  creditors  Fri- 
day, Whinney  reviewed  the  situation. 
He  said  the  company  had  come  to  the 
end  of  its  resources,  that  it  was  being 
sued,  that  it  had  no  money  to  carry  on 
and  that  the  sheriff  was  in  possession 
because  of  claims  aggregating  $200,000 
filed  by  26  creditors. 

1920  Profits  Over  Million 

The  turn-over  in  1919  was  $12,500,000 
and  the  profit  was  $1,290,000.  The 
profits  in  1920  were  more  than  $1,000,- 
000.  The  falling  off  in  business  in  re- 
months  was  accounted  for  by  the 
slump  in  trade.  The  present  position 
of  the  company,  Whinney  said,  was  good 
as  regards  the  reputation  of  its  cars 
and  the  demand  is  greater  than  can  be 
met  under  existing  conditions.  The  out- 
put for  the  week  ending  May  14  was 
77  cars.  The  value  of  the  output  for 
the   first  live   months   of   thi     year   was 

.MOO. 

ussion    by    the 
"i"  of  ci  editors  and  on  mo- 

tion of.  the  represental  ive  of  the  Kunlop 

Rubber    Co.,    acting    for    creditors    whose 
<      aggregate    $2,000,000,    the    meet- 
ing was  adjourned  and  a  committee  of 
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six  was  appointed  to  confer  further  with 
Whinney. 

The  principal  creditors  disclosed  were 
Van  Dervells.  for  starting  and  lighting 
sets,  $442,500;  Fellows  Magneto  Co., 
$150,000;  North  British  Lumber  Co., 
$235,000;  Dunlop  Rubber  Co.,  for  tires, 
$169,500;  Ransome  &  Maries,  for  ball 
bearings.  $146,500;  Birmingham  Alumi- 
num Castings  Co.  and  Midland  Motor 
Cylinder  Co.,  $149,300. 

A  similar  petition  for  the  winding  up 
of  the  affairs  of  the  Harper  Bean  Co. 
is  opposed  by  creditors  having  claims 
aggregating  $2,750,000  and  arguments 
in  this  case  have  been  postponed  for 
six  weeks.  This  company  also  is  in  lim- 
ited production  and  while  prices  of  its 
stock  are  low  they  are  firm. 

The  Dunlop  Rubber  Co.  has  registered 
a  mortgage  to  secure  $30,000,000  in  8 
per  cent  first  mortgage  debenture  stock 
payable  at  105.  The  stock  is  secured  by 
the  company's  property. 
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Stiimes  Pushes  Work 

at  Fiat  Tyrol  Plant 

WASHINGTON,  May  13— Negotia- 
tions between  the  Fiat  Co.  and  a  Ger- 
man group  headed  by  Hugo  Stinnes  with 
regard  to  the  shares  of  the  Alpinen- 
Montan  Gesellschaft,  control  of  which 
was  acquired  some  time  ago  by  the 
former,  are  explained  in  a  communica- 
tion received  by  the  Bureau  of  Foreign 
and  Domestic  Commerce  from  Commer- 
cial Attache  H.  C.  MacLean  of  Rome. 
According  to  a  press  dispatch  from 
Vienna,  it  is  stated,  the  Italian  and  Ger- 
man groups  will  exercise  a  joint  control 
over  the  company  on  the  following  con- 
ditions: 

"The  Fiat  will  turn  over  200,000  shares 
at  a  price  of  1000  marks  each  to  the 
German  syndicate,  which  includes  the 
Rhein  Elbe  Union,  the  Deutsch  Luxem- 
bourg, the  Gelsenkirchen,  the  Siemens- 
Schuckert  and  the  Rochumer  Verein, 
representing  a  combined  capital  of  over 
1,000,000,000  marks.  On  the  other  hand, 
the  Fiat  will  retain  50,000  shares  which 
it  has  held  since  1919.  It  is  said  that  Hugo 
Stinnes  and  Vogler,  the  general  man- 
ager of  the  Deutsch  Luxembourg,  will 
become  members  of  the  board  of  direc- 
tors of  the  Alpinen  Co.,  and  that  four 
German  engineers  have  already  left  for 
the  Tyrol  where  the  six  blast  furnaces 
of  the  company,  only  one  of  which  is 
now  active,  will  be  put  in  operation." 


RENAULT    BUILDS    NEW    TRACTOR 

PARIS,  May  3  (By  Ma il)  —Renault, 
who  has  specialized  on  a  creeper  type  of 
farm  tractor  since  the  war,  has  just  put 
on  the  market  a  new  four-wheel  type 
machine.  The  tractor  has  the  same  en- 
as  the  old  type,  with  four  3.54  x 
6.30  in.  block-cast  cylinders  and  same 
thermo-syphon  cooling  arrangement  with 
radiator  placed  back  of  the  engine. 
Transmission  to  the  rear  driving  wheels 
is  through  a  cone  clutch,  three-speed 
iox,  and  by  live  axle  with  planetary 
".luring  gears  in  the  wheel  hubs.  This 
type  of  final  reduction  has  been  em- 
ployed on  Renault  7-ton  1 1  *  h 


South  African  Show 
Brings  Trade  Booni 

Dealers    Stage    Exhibits  in    Sales- 
rooms After  Difference  with 
Agricultural  Promoters 

JOHANNESBURG,  SOUTH  AFRICA, 
March  28  (By  Mail)~-The  annual  Johan- 
nesburg automobile  exposition  was  held 
this  year  in  the  showrooms  of  the  deal- 
ers themselves  instead  of  in  the  auto- 
mobile section  at  the  Agricultural  Show 
in  Milner  Park.  All  preparations  had 
been  made  to  take  part  in  the  fair  as 
usual  until  it  was  found  that  the  execu- 
tives of  the  Agricultural  Society  took 
the  position  that  it  was  their  privilege 
to  let  space  to  certain  dealers  without 
reference  to  the  body  of  motor  traders 
of  the  city.  The  dealers  thereupon  de- 
cided to  hold  their  exhibition  in  their 
own  buildings  and  the  only  cars  repre- 
sented at  Milner  Park  were  the  Nash 
and  the  Allen. 

The  buildings  devoted  to  automobiles 
were  thronged  by  visitors  show  week. 
For  a  considerable  time  it  has  been  the 
contention  of  many  dealers  that  the  ad- 
vertising value  of  the  show  at  Milner 
Park  did  not  repay  them  for  the  expen- 
diture involved,  and  it  almost  seems  that 
this  contention  is  correct.  It  is  cer- 
tainly true,  however,  that  numbers  of 
country  visitors  have  lost  the  opportunity 
of  seeing  the  different  models  and  in  this 
way  the  country  advertising  has  not 
been  so  widely  spread. 

The  new  Wolseley  models — 10  hp.  road- 
ster, 15  hp.  touring,  10  hp.  coupe  and 
20  hp.  touring — have  evoked  a  great 
deal  of  praise,  and  the  exhibit  made  by 
the  agents,  Walker  &  Co.,  deserves  every 
credit.  The  Willys-Knight  models  on 
view  at  the  showrooms  of  Consolidated 
Motors  have  been  a  source  of  much  ad- 
miration. The  sedan  has  especially 
come  in  for  approbation. 

The  "Silver  Queen"  (a  Buick  model  in 
silver)  has  been  the  talk  of  the  city. 
The  engine  is  finished  in  aluminum  and 
the  body  in  silver.  It  certainly  is  a 
showy  piece  of  work  and  has  been  the 
means  of  attracting  numbers  of  buyers. 

Cars  Gain  in  Popularity 

The  trade  has  been  experiencing  a 
week  of  good  business,  and  after  the 
displays  are  things  of  the  past  they 
hope  that  the  boom  in  cars  will  con- 
tinue. There  is  ample  scope  in  South 
Africa  for  automobiles  and  the  popula- 
tion is  coming  to  a  fuller  realization  of 
the  utility  of  the  internal  cbmbustion 
engine  as  time  goes  on. 

Only  ten  years  ago  the  number  of 
cars  in  this  country  was  very  small,  but 
to-day,  per  head  of  population,  the  fig- 
urers  have  increased  enormously  and  out 
of  proportion  to  expectations.  Trucks 
sales  ought  to  be  brisk  during  the  winter 
months,  as  the  demonstrations  at  Milner 
Park  have  brought  home  to  the  farming 
community  the  value  of  fast,  efficient 
transportation.  Tractors  are  being  fa- 
vored and  sales  are  encouraging. 
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Off  to  New  Start, 

Maxwell  Reduces 

Price  Cut  First  Step  by  Chrysler 

\lter  Court  Confirms  Sale 

— New   Officers  Named 


DETROIT,  May  18— The  Maxwell- 
Chalmers  reorganization  committee, 
headed  by  Walter  P.  Chrysler,  came  into 
control  of  the  property  of  the  two  com- 
panies to-day  through  confirmation  of 
the  sale  of  the  Maxwell  plants  last  week 
under  Federal  Court  decree. 

The  first  act  of  the  committee  after 
the  decision  of  Judge  Tuttle  confirming 
the  sale  was  the  announcement  of  a 
price  cut  of  $150  on  Maxwell  cars.  This 
is  the  second  reduction  in  a  year,  taking 
prices  back  to  the  1917  standard.  The 
touring  car  and  roadster  now  sell  for 
$845,  the  coupe  for  $1,445  and  the  sedan 
for  $1,545.  Chalmers  prices  will  remain 
unchanged  for  the  present. 

A.  E.  Barker,  general  sales  manager, 
said  no  announcement  would  be  made  of 
the  personnel  of  the  new  organization 
until  after  the  organization  meeting  of 
the  Maxwell  Motor  Co.,  recently  incor- 
porated in  West  Virginia.  President  W. 
I, e d yard  Mitchell  remains  as  receiver  of 
the  Maxwell  company  pending  his  final 
discharge. 

In  confirming  the  sale  and  dismissing 
petitions  of  R.  R.  Rogers  and  H.  H.  Webb 
on  behalf  of  themselves  and  other  first 
preferred  stockholders,  Judge  Tuttle 
gave  the  attorneys  two  options.  One 
of  them  was  to  place  in  control  of  the 
court  180,000  shares  of  class  B  stock  not 
vet  allotted  for  allocation  to  the  inter- 
veners if  it  was  found  they  were  entitled 
to  a  greater  share  than  the  reorganiza- 
tion plan  gives  them.  The  other  option 
was  for  the  committee  t»  enter  its  ap- 
pearance, which  would  constitute  a  ;■ 
deal  assumption  of  liability  for  the  pro- 
ion  of  protesting  stockholders.  The 
rneys  elected  to  accept  the  latter 
plan  and  entered  an  appearance  for  the 
committee.  Judge  Tuttle  then  confirmed 
the  sale.  Lawyers  for  the  petitioners 
intimated  thai  an  appeal  would  be  taken 
but    the   attorneys    representing    tin 

con- 
firmation as  final. 

Executive  Offices  Busj 

the  plan  th<  pany  will 

have  $15,000,000  in  new  capital,  and 
preparations  already  are  under  way  at 
the  plant  to  increase  production.  The 
offici  al  t  lie  l  halmers  plant 
which  have  been  pi  acl  ica  Ij  deserted  for 

le     teemed     •■■  il  h    activity    this 

morning,  and  represi  aterial 

men      wai  med    I  he    offi  new 

i    ri< 

the    Maxwell-Chalmers   organization    al 
ready    have     bei  n  ouni  ed,       1 1      I 

Ri  ichi  I    c  ho  h in  charge  of  fac 

t  Dry  service  foi  I  halmers .  ha    been  made 
servii  i    for  both    Maxwell   and 

Chalmer        \    E    Richmond,  for    leveral 
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years  in  charge  of  Maxwell  service  at 
the  factory,  has  been  appointed  super- 
visor of  the  San  Francisco  district  for 
Maxwell-Chalmers.  R.  E.  Thompson, 
former  chief  inspector  for  Maxwell- 
Chalmers,  has  been  made  special  sales 
supervisor  for  both  companies,  with 
temporary  headquarters  at  Detroit. 
Theodore  Koerner  has  been  named 
superintendent  of  inspection,  having 
general  charge  of  inspection  in  all  Max- 
well-Chalmers plants,  and  Leonard  Van- 
dersall,  who  for  the  last  seven  years 
has  been  connected  with  the  company, 
has  been  made  South  African  special 
representative  for  the  export  depart- 
ment. Mr.  Vandersall  sailed  for  his  new 
territory  May  12. 
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VerLinden  to  Join 

Durant  Enterprise 

Will    Resign    Presidency    i>C   Olds 

I  nits    of    General    Motors — 

Noted  as  Executive 


Dort  Drops  Prices 

as  Costs  Decrease 

DETROIT.  May  IT— The  Dort  Motor 
Car  Co.  announces  a  price  reduction 
ranging  from  $100  to  $180  effective  to- 
day. Touring  and  roadster  models  are 
reduced  from  $1,215  to  $1,115,  coupe  from 
$1,865  to  $1,685,  and  sedan  from  $1,995 
1  s:?5. 

"These  reductions  are  on  the  new 
model  introduced  in  January,"  said  J.  D. 
Mansfield,  general  sales  manager,  "as 
the  new  Dort  is  not  a  pre-war  car  and 
we  are  not  trying  to  establish  pre-war 
prices  for  there  is  not  a  pre-war  stand- 
ard from  which  to  judge  these  new 
models.  The  reduction  is  due  solely  to 
the  fact  that  we  have  reached  a  produc- 
es that  enables  us  to  operate  on 
a  lower  overhead  per  car  built." 


Hupp  Prices  Reduced 

$200  to  $325  a  Car 

NEW  YORK,  May  16— Effective  to- 
day prices  on  Hupmobile  cars  are  re- 
duced $200  to  $325,  the  smaller  cut  being 
made  on  open  models  and  the  larger  on 
d.  Under  the  new  scale  of  prices 
the  roadster  and  five-passenger  cars  are 
reduced  from  $1685  to  $1485;  the  coupe 
from  S2725  to  $2400,  and  the  sedan  from 

to      '185. 


STERLING    PRICES   REDUCED 

NEW  YORK,  May  16— Prices  on  St,  , 
ling  tiles  and  tubes  have  been  reduced 
15  and  20  per  cent,  the  minimum  cut 
being  made  on  Ford  size  fabric  tires, 
and  loo  20  per  cent  reduction  being  made 
on  all  other  fabric  and  cord  tires,  ami 
and   ied  tubes. 


FUEL    PRICES    BELP    BUSINESS 

NEW  YORK.  May  16     The  I- 

of  I  he  oil  companies  ill   reducing  prices  is 

being  hailed  in  motor  circles  as  a  basic 

on   which   "ill   permit 

lower  costs   oJ   doing  business,     With  60 
per  cent  of  the  total  gasoline  consumed 
lurposes,  if  is  pointed 
oul  i hat  hat  e  a  direct  bearing 

or  i  he  co  I   of  doini  Wii  h  re 

■   down  for  lack  of  business 
i  . 1 1 1 y  that   lower 

definitely 
:n  the  gasoline  field. 


DETROIT,  May  18— The  Gen- 
eral Motors  Corp.  announced  to-day 
that  Edward  Ver  Linden  has  been 
relieved  of  his  duties  as  general 
manager  of  the  Olds  Motor  Works 
and  that  A.  B.  C.  Hardy  has  been 
appointed  acting  general  manager. 
Hardy  is  one  of  the  veterans  of  the 
General  Motors  organization  and 
has  held  many  positions  of  respon- 
sibility. 


DETROIT.  May  18— Edward  VerLin- 
den soon  will  retire  from  the  presidency 
of  the  Olds  Motor  W«rks  at  Lansing  to 
join  forces  with  W.  C.  Durant,  it  has 
been  learned  here.  His  resignation  has 
not  been  filed  and  no  date  has  been 
fixed  for  his  departure  from  the  Gene- 
ral Motors  organization. 

Details  of  VerLinden's  future  plans  are 
not  obtainable  but  he  will  head  a  motor 
plant  which  will  be  established  in  Lans- 
ing to  build  engines  for  the  Durant  four- 
cylinder  car.  The  Durant  car,  at  the  be- 
ginning, will  be  largely  an  assembled 
product  and  it  is  probable  Contin. 
motors  will  be  used  until  the  production 
of  engines  begins  at  the  Lansing  plant. 
VerLinden  resigned  as  superintendent 
of  the  Buick  Motor  Co.  nine  years  ago  to 
become  works  manager  for  Olds.  Two 
years  later  he  was  made  general  man 
ager  and  a  short  time  later  was  pro- 
moted to  the  presidency.  When  he  joined 
the  Olds  organization  the  output  was 
2000  cars  a  year  and  the  plant  is  now 
producing  about  40.000  cars  a 
The  factory  has  been  rebuilt  and  re- 
equipped  under  VerLinden'  01  U 
menl  and  more  than  $  12,00(1. 001)  has 
bee:     expended     in    bringing    it     up    to 

esenl    efficiency.     The    factory    is 

equipped  to  build  two  new  model.-  and 
now  has  on  hand  orders  sufficient  to  per- 
mit o  .a  a  basis  nearly  normal 
for  some   time  to  come. 

Under  the  management  of  VerLinden, 
the  Olds  company   frequently  has   led  all 
other   units   of    the   General    Motors   or- 
ation    and     the     Old   mo 
Buick  and  Cadillac  in  popularity. 

[;.     ||.     Collin-     has    definitely     severed 
his    connection    with    the     Cadillac     Motor 

Cm-  Co.  and  is  devoting  his  attenl 

the    formation    of    the    Collin-    Motor    Car 

Co      ll.ll     Rice   ha     as   timed   con 

din     Hon   of   Cadillac   affairs. 


I  \i  i ED  ci   is  BODIES    VG  UN 

<  i  EVELAND,  Vfaj    16     United    ^.uto 
B  dun  ion 

of     25      per     cenf      in 
producl 

kind    irithin  foul     n 
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Need  for  Stability 
Is  Shown  by  Hoover 

French  and  British  Makers  Com- 
bat    American    Competition 
— Other  Markets  Poor 

WASHINGTON,  May  19— Evidence 
of  Secretary  of  Commerce  Hoover's  in- 
tention to  develop  foreign  markets  for 
American  automotive  products  is  given 
in  an  official  report  compiled  to-day  from 
questionnaires  sent  to  commercial  at- 
taches in  European  countries,  concern- 
ing the  general  economic  conditions  with 
special  reference  to  automobiles.  The 
first  of  a  series  of  reports  indicates  that 
the  exchange  problem  is  one  of  the  great- 
est difficulties  confronting  American  au- 
tomotive exports.  American  agents 
abroad  reported  that  foreign  manufac- 
turers have  not  increased  production  to 
any  great  extent  because  the  present 
economic,  financial  and  industrial  de- 
pression had   affected  demand. 

The  first  section  of  the  report  issued 
to-day  dealt  with  automobile  markets  in 
France,  Italy,  England,  Belgium,  Austria 
and  Czeeho-Slovakia.  While  large  Ameri- 
can exporting  firms  have  an  intimate 
knowledge  of  the  French  market,  the  offi- 
cial report  of  Commercial  Attache  W.  C. 
Huntington  is  of  importance.  He  stated 
that  the  price  will  be  of  greater  impor- 
tance in  the  future  and  as  a  consequence 
French  manufacturers  are  adopting 
standardization.  Domestic  manufactur- 
ers offer  a  very  formidable  competition 
but  American  automobiles  have  become 
very  popular  since  they  were  put  in  gen- 
eral use  after  the  army  sold  the  sur- 
plus stocks  to  the  French  Government. 
The  size  of  the  average  French  farm 
prohibits  large  sales  of  tractors. 

American  Light  Trucks  Sell 

The  commercial  attache  at  London  re- 
ports that  the  best  seller  on  the  English 
market  is  a  medium  sized  car  of  12  to 
IS  hp.  R.A.C.  rating,  and  fully  equipped. 
There  has  been  a  brisk  demand  for 
American  trucks  of  1  to  1%-ton  capac- 
ity. British  manufacturers  are  doing 
their  best  to  offset  this  competition  by 
producing  a  truck  of  this  kind.  They 
are  also  beginning  to  use  the  pneumatic 
tires.  Becau  e  of  the  exchange  situa- 
tion, the  terms  usually  sought  arc  cash. 
There  is  comparatively  little  demand  for 
I  the  competition  from  Brit- 
nanufacturera  is  very  keen. 

The  exchange  is  very  unfavorable  for 
American  car  and  the  products  of  local 
factories  in  Belgium.  Twenty  five  per 
,-ent  of  the  can  now  operated  in  Belgium 
are  of  domestic  origin.  The  Belgian 
ufacturers  are  reported  for  th< 
part  secure  financially,  although  the  cap- 


AUTOMOTIVE  PRODUCTS 
$2,000,000,000  IN  1919 

WASHINGTON.  May  14— Official 
preliminary  production  statistics 
compiled  by  the  Census  Bureau 
show  that  312  factories  in  1919  pro- 
duced automobiles  worth  $1,181,- 
659,000,  or  more  than  double  the 
figure  shown  by  the  1914  census 
when  300  producers  manufactured 
products   worth   §503,330,137. 

Products  worth  $567,655,200 
were  turned  out  in  1919  by  1879 
manufacturers  of  bodies  and  parts. 
The  total  value  of  automotive  prod- 
ucts in  1919,  therefore,  was  nearly 
$2,000,000,000. 


ital  of  their  factories  is  low.  The  Belgian 
cars  ai-e  firmly  built  to  withstand  the 
excessive  vibration  caused  by  the  cobble 
stones  on  the  highways,  so  that  they 
are  better  fitted  for  local  usage  than  the 
imported  car.  Owing  to  the  present 
rates  of  exchange  any  advantage  in 
price  which  the  American  car  selling 
between  $900  and  $2,000  might  possess 
over  the  native  product  has  vanished. 
The  Department  of  Commerce  was  ad- 
vised that  a  recession  of  the  dollar  ex- 
change to  ten  francs  would  undoubtedly 
allow  American  producers  to  undersell 
the  domestic  manufacturers.  It  is  re- 
ported that  a  Fiat  chassis  can  be  bought 
for  18,500  francs.  A  10-horsepower  Re- 
nault complete  with  solid  wheels  sells 
in  Belgium  for  2200  francs. 

Belgium  Short  on  Cash 

Belgian  manufacturers  have  fallen 
down  in  their  efforts  to  perfect  their 
sales  organization.  It  is  customary  to 
furnish  dealers  with  chassis  or  complete 
cars  on  a  commission  basis,  and  these 
vehicles  are  paid  for  when  sold.  The 
rage  automobile  dealer  in  Belgium 
has  not  a  large  amount  of  capital,  and 
therefore  must  be  financed  to  some  ex- 
tent by  the  factory  or  the  distributor. 
If  the  distributor  has  subagents,  he  usu- 
ally takes  25  per  cent  of  the  price  and 
allows  the  subagent  10  or  15  per  cent. 
Credit  sale;  are  made  on  the  basis  of  '■'> 
and  6  months'  notes,  but  the  natural 
preference  is  for  cash.  Tractors  are  used 
on  the  large  farms  in  this  country  with 
good  results  but  owing  to  the  small  size 
of  the  majority  of  Belgian  farms,  the 
market  of  the  tractor  will  always  be 
limited. 

\  number  of  important  factors  gov- 
ern the  sale  of  American  automotive 
products  in  Italy.  The  radical  increase 
in  import  duties  on  motor  vehicles  lias 
a  tenden.-y  to  prohibit  the  development 
of  tin  mat  kel .  The  inl  irnal  taxe  :  are 
so  heaw   thai   ii  i     practically  impossible 
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Cleveland  to  Skip 
August  Depression 

Usual   Slack  Period  to   Be   Over- 
come by  Late  Demand,  Says 
Grant  Official 

CLEVELAND,  May  16— The  auto- 
mobile industry,  which  has  been  doing 
more  than  any  other  production  medium 
to  restore  normal  conditions  in  this  city, 
is  now  to  have  help  from  other  lines. 

The  Cleveland  Trust  Co.,  after  a  care- 
ful survey,  reports  that  genuine  im- 
provement in  all  lines  of  business  has 
set  in  during  the  month.  The  reasons 
for  it  are  lower  interest  rates  here  and 
abroad,  better  conditions  in  the  Federal 
Reserve  and  State  and  national  banks, 
decreased  unemployment,  greater  ac- 
tivity in  all  important  lines  such  as 
automobiles,  rubber,  textiles,  shoes  and 
leather;  increased  car  loadings  and 
greater  railroad  earnings,  stock  market 
advances  and  greater  participation  by 
the  public,  far-reaching  wage  agree- 
ments in  important  industries,  increased 
building  construction,  brighter  prospects 
for  reparations  agreement,  and  the  rise 
in  value  of  money  of  European  countries. 
The  last  two  reasons  are  considered  es- 
pecially important  to  all  lines  of  indus- 
try, particularly  the  automobile  producer, 
for  they  are  considered  a  forerunner  to 
an  expansion  of  foreign  trade. 

George  W.  Hubbs,  of  the  Grant  Motor 
Car  Co.,  whose  company  has  moved  for- 
ward steadily'  since  the  first  of  the  year 
in  production  and  net  earnings,  predicted 
that  what  some  term  as  the  annual 
slack  period  in  August  will  not  be  ex- 
perienced this  year.  He  says  that  the 
general  business  revival,  as  seen  by  the 
Cleveland  Trust  Co.,  coming  at  £his  time 
of  the  year,  is  certain  to  continue  right 
through  the  summer. 

"Production  of  automobiles  has  been 
low  for  many  months,"  said  Hubbs. 
"That  fact,  coupled  with  the  steady  im- 
provement in  all  lines  of  business,  is  cer- 
tain to  keep  the  automobile  factories  go- 
ing through  the  summer  months." 

Credit   Stringency   Passed 

The  Cleveland  Trust  Co.  says  that  so 
far  as  the  Cleveland  district  is  concerned 
the  credit  stringency  has  passed.  Auto- 
mobile producers,  as  well  as  leaders  in 
other  lines  of  business  in  this  city,  have 
organized  Eor  a  movement  that  has  been 
developed  to  increase  foreign  trade  here. 

Walter  C.  White,  president  of  The 
White  Co.,  and  ('.  W.  Mears,  who 
handles  the  advertising  for  the  Winton 
Motor  Co.,  are  members  of  an  executive 
ci  tnmittee  thai  lias  been  formed  to  push 
the  sale  of  stock  in  the  Foreign  Trade 
Financing  Corp. 
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Excise  Tax  Unfair, 
Senators  Are  Told 

Strong   Arguments    Presented   to 

Finance  Committee  by  Graham 

and  Hanch 

WASHINGTON,  May  16— Congress  has 
received  the  tax  program  of  the  automo- 
tive industry  which  was  offered  for  its 
guidance  in  internal  revenue  revision. 
Spokesmen  for  the  industry  impressed 
upon  the  Senate  Finance  Committee  to- 
day the  utility  of  motor  vehicles  and  the 
urgent  need  for  relief  from  the  oppres- 
si  >■  and  discriminatory  burdens  of  taxa- 
tion. While  members  of  the  Committee 
criticized  and  questioned  many  of  the 
suggestions  for  fiscal  legislation  they  in- 
dicated that  they  had  a  new  vision  of 
the  magnitude  and  importance  of  the 
automotive  industry  and  its  relation  to 
the  political  and  economic  structure  of 
the  country. 

Distinguishing  the  present  mode  of 
taxation,  as  it  applies  to  the  automotive 
industry  as  "stigma  taxes,"  had  its  ef- 
fect for  it  revealed  to  the  Senators  the 
inequities  under  which  the  automotive  in- 
dustry struggled  back  to  new  levels  of 
industrial  activity.  There  were  unmis- 
takable evidences  of  the  hostility  of 
Senators  to  the  proposal  that  the  excise 
tax  should  be  abolished.  Their  opposi- 
tion was  apparently  founded  on  the  sup- 
position that  such  abolition  would  pass 
the  burden  of  highway  maintenance  upon 
all  classes  without  distinction  as  to  the 
UMTS  of  these  arteries  of  commerce. 

Representatives  of  the  industry  im- 
pressed  the  Committee  with  the  fact 
that  the  highways  were  now  in  general 
use  and  not  confined  to  motor  vehicles, 
although  automobiles  bore  the  entire  ex- 
penses of  maintenance,  and  in  some  cases 
cost  and  construction. 

Shows  Suppressing  Effects 

George  M.  Graham,  vice-president  of 
the  Pierce-Arrow  Motor  Car  Company, 
and  a  member  of  the  Taxation  Commit- 
tee of  the  National  Automobile  Chamber 
of  Commerce,  limited  his  presentation  to 
the  specific  effects  of  the  present  tax  sys- 
tem upon  the  automobile  industry.  He  ap- 
peared also  for  the  Motor  and  Accessory 
Manufacturers  Association.  Criticizing 
these  levies  as  "stigma"  taxes  served  its 
purpose  for  it  constantly  brought  to  the 
mind  of  his  auditors  the  fact  that  the 
industry  was  singled  out  for  heavy  and 
iniquitous  assessment.  He  illustrated  the 
effect  of  such  taxation  by  comparing 
.hem  to  such  regulatory  taxes  a-  are 
levied  on  liquors,  narcotics,  dirks  and 
dangerous  weapons,  the  purpose  of  which 
was   to  regulate  or  even  suppress,   rather 

than  encourage,  the  a  e  of    uch  product  i. 


CAR  TAX  SENSELESS, 
SAYS  NEW  YORK  TIMES 

NEW  YORK,  May  14— In  an 
editorial  discussing  the  "shocking" 
methods  employed  by  the  Govern- 
ment to  obtain  its  revenues,  the 
New  York  Times  takes  issue  with 
the  tax  proposals  of  Secretary  of 
the  Treasury  Mellon.  In  this  con- 
nection it  says: 

"He  would  increase  stamp  taxes 
and,  strangely  enough,  proposes  a 
license  tax  on  the  use  of  automo- 
biles. The  automobile  is  no  longer 
a  vehicle  of  pleasure.  It  is  a 
common  conveyance,  necessary  to 
the  business  man,  the  professional 
man  and  the  farmer.  Such  a  tax 
would  be  as  senseless  as  one  levied 
upon  a  farmer's  horse  and  wagon 
or  upon  his  oxen  and  cart." 


Graham  made  an  effort  to  disabuse  the 
minds  of  the  Senators  as  to  the  term 
"non-essential"  and  its  application  to  the 
industry.  He  said  that  at  the  time  it 
was  originated*  preference  in  the  mat- 
ter of  materials,  transportation  and 
labor  was  given  to  industries  most  es- 
sential to  war  activities,  but  that  time 
had  passed. 

"We  cannot  feel  that  the  motor  car 
and  the  motor  truck  can  be  fittingly 
rated  in  any  classification  whose  value 
to  the  public  is  questioned,"  Graham 
said.  "During  the  discussion  of  the  two 
previous  revenue  bills,  the  opinion  was 
openly  expressed  that  if  the  increased 
taxation  on  passenger  cars  should  curtail 
their  use  it  would  be  an  excellent  thing. 
Many  gentlemen  may  have  felt  this  with 
great  sincerity  during  the  war  period; 
that  they  continue  to  think  so  now  I 
should   seriously  doubt. 

No   Standing   if   Luxuries 

"If  the  passenger  car  and  motor  truck 
are  luxuries  we  must  expect  to  be  rated 
among  the  most  heavily  taxed  indus- 
We  have  no  standing  here.  But 
if  they  are  luxuries,  then  the  President 
of  the  United  States  is  wrong,  for  he 
has  placed  the  stamp  of  essentiality  on 
cars  and  trucks.  In  his  first  message 
to  Congress  he  made  the  very  definite 
tatement,  'The  motor  car  has  become 
an  indispensable  instrument  in  our  politi- 
cal, social  and  industrial  life.'" 

It  was  his  contention  that  a  tax  on 
motoi  vehicle  was  definitely  a  tax  on 
transportation.  His  statement  that  the 
railroads  have  a  monopoly  after  rights 
of    way    arc    constructed    was    challenged 

by  Chairman  Penrose.     Gi  iham    nade  il 
ii    thai    there,  were  no  Federal  taxes 

'her    units    of     transportation      and 

{Continued  on  page  1090) 


Ford  to  Continue 
4000  a  Day  Output 

Report    of    Shut    Down    July     1 

Denied — Company  Straining 

to  Meet  Orders 

DETROIT.  May  18— In  denial  of  re- 
ports that  the  Ford  Motor  Co.  would 
shut  down  July  1,  officials  to-day  said 
the  company  was  far  behind  in  orders 
and  straining  every  energy  to  stimulate 
production  to  meet  demand.  As  a  result 
the  company  now  is  building  more  than 
4000  cars  and  trucks  daily  and  has  been 
for  more  than  a  week.  The  record  for 
production  reached  Oct.  20  last  year  still 
stands  but  the  plant  has  been  increasing- 
its  output  almost  daily  for  the  last  two 
weeks. 

On  May  3  the  cars  and  trucks  built 
numbered  3860  and  the  following  day 
production  reached  3992.  Two  days 
later  the  plant  ran  over  the  four  thou- 
sand mark  with  4032  cars  and  trucks 
and  on  May  9  turned  out  4072.  The 
following  day  it  built  4083.  The  number 
for  the  record  day  last  October  was  4688. 

The  tractor  plant  also  is  running  at 
full  speed  and  the  ten  thousandth  trac- 
tor was  turned  out  May  3. 

This  work  is  being  done  with  a  force 
of  about  40,000'  men  as  compared  with 
approximately  60,000  a  year  ago.  The 
company  now  is  paying  a  bonus  each 
pay  day  instead  of  at  the  end  of  the 
year.  It  averages  about  j?3  a  week  per 
man. 


Slough  Trading  to  Sell 

Trucks  in  South  America 

(Continued  from   page   1078) 

duce  the  established  time  by  something 
like  50  per  cent,  contrary  to  a  clause  in 
the  national  agreement. 

Opposition  to  the  anti-dumping  legis- 
lation proposed  by  the  Government  is 
becoming  more  active  and  threatens  to 
jeopardize  the  Coalition  ministry  be- 
cause of  the  defection  of  the  free  trad- 
ers. One  of  the  features  of  the  pro- 
posed Legislation  which  is  causing  the 
greatest  opposition  is  the  plan  to  pro- 
tect British,  industry  at  the  expense  of 
countries  like  France  and  Italy,  which 
have  a  low  rate  of  exchange. 

Now  that  the  price  fall  is  in  full 
swing  there  will  be  still  greater  difficulty 
in  keeping  out  American  products.  The 
buying  public  i  I.e. Mining  more  insist- 
ent on  knowing  why  it  is  possible  for 
v  :  <  i  i  in  manufacturers  to  beat  the 
British  maker  in  his  own  market  while 
contribul  cenl    to  the  British 

Government    tor   th<  of  doing 

business    in    thai    miry. 
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Slough  Trucks  Here 
for  Sale  in  U.  S. 

Truck    Company    of    America 

Lands  2000— To  Sell  at  Half 

List    Price 

NEW  YORK.  May  19— The  Truck  Co. 
of  America  has  been  organized  by  L. 
Mansbach  of  the  Fidelity  Motor  Supply 
Co.,  I.  Edward  Roskam  of  the  Roskam- 
Scott  Co..  and  A.  B.  Messing  of  New 
York,  and  Morris  Froelich  of  Chicago, 
to  deal  in  American  made  motor  trucks 
which  will  be  reimported  from  England. 
It  is  understood  the  new  company  has 
purchased  approximately  3000  of  these 
trucks  from  the  Slough  Tradingy  Co., 
Ltd.,  of  London  which  bought  them  from 
the  British  government.  Two  thousand 
of  the  trucks  are  now  in  this  country. 

The  trucks,  it  is  stated,  will  be  sold 
at  approximately  50  per  cent  of  the  list 
price.  Among  the  makes  included  in  the 
purchase  are  Pierce,  Mack,  Packard, 
White,  Riker.  Locomobile,  Liberty,  Peer- 
less. F.  W.  D.,  Nash  and  E.  M.  C.  In 
addition  to  the  trucks  the  company  pro- 
poses to  import  a  large  quantity  of 
parts  for  replacement  purposes  and  also 
accessories  of  American  make. 

The  company  proposes  to  offer  dealer 
franchises  throughout  the  country  and 
to  advertise  extensively. 

Roskam  has  been  the  New  York  repre- 
sentative of  the  Slough  Trading  Co. 
since  it  began  reimportation  of  these 
trucks  into  the  United  States.  The  first 
large  shipment  was  sent  to  the  Pacific 
coast  but  the  demand  for  them  was  not 
heavy.  It  is  now  believed  that  with  gen- 
eral business  conditions  approaching  a 
more  normal  basis  there  will  be  an  in- 
ed   demand   for  these  trucks. 

The  company  has  leased  a  building 
with  45,000  sq.  ft.  of  floor  space  on  the 
id  floor  in  5(>th  Street  between  10th 
and  11th  Avenues  as  well  as  a  ware- 
house with  35,000  feet  of  space  and  a 
three  story  office  building  in  West  63rd 
- 

It  is  stated  that  the  company  will 
have  an  export  department  with  repre- 
itives  in  various  foreign  countries 
to  offer  foreign  buyers  trucks  in  large 
quantities.  An  especial  effort  will  be 
nude  in  this  country  to  develop  buM 
with  road  builders. 
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\  \SH  BUILDS  2«/2  TON  TRl  <  8 

KENOSHA,  WIS.  May  14— The  Nash 
has   brought   out  a   2%    ton 
truck  which  is  especially  adapted  to  high- 
way construction  work.    Its  general  spec- 
ifications    are    much    the    same    as    the 
018,  except  that  the 

nade    heavier,   the 
t  her  minor 

ti   made  to  allow  foi 

■    in  ni  .     'Mi.    price,  f.o.b    factory 

will    .i  0                     The 

wheelbase    is  121    in.   and   the   -pare    back 

i.C    the   (1  li  \  i  91     m..    this    i.T 

body 
Pneumatic  tires  may  be  fitted. 


OVERLAND  ANNOUNCES 
"SMASHING"  PRICE  CUT 

TOLEDO.  May  19— A  "smashing 
price  reduction"  will  be  announced 
by  the  Willys-Overland  Co.  in  dis- 
play advertising  in  the  leading 
newspapers  of  the  country  Sunday 
morning.  No  information  is  avail- 
able as  to  the  range  of  reduction 
and  a  decision  on  the  subject  was 
not  reached  until  yesterday. 


C.  R.  I.  &  P.  Files  Protest 

of  Bus  Use  of  Highway 

SPRINGFIELD,  May  14— The  Chi- 
cago, Rock  Island  &  Pacific  Railway  Co. 
has  filed  a  protest  with  the  State 
public  utilities  commisssion  objecting  to 
the  use  of  Illinois'  hard  roads  by  motor 
bus  companies  as  an  "appropriation  of 
public  improvement  to  pi'ivate  interest." 
The  protest  is  directed  against  the  Peo- 
ria White  Star  Bus  Co.  and  the  Ivy  Way 
Bus  line  which  the  railway  complains 
will  force  it  to  curtail  its  service. 

The  railway  company  declares  that  it 
already  provides  sufficient  service  in 
operating  four  trains  each  day 

"The  Chicago,  Rock  Island  &  Pacific 
Railway  Co.;  as  a  large  taxpayer,"  the 
complaint  says,  "protest  against  the  use 
of  the  improved  hard  roads  of  the  State, 
recently  built  at  a  great  cost,  by  common 
carriers  for  hire  by  automobile  and  auto- 
tomobile  truck,  and  states  the  use  of 
said  highways  by  such  common  carriers 
amounts  to  a  substantial  appropriation 
of  a  public  improvement  by  private  in- 
terests, and  for  private' purposes  to  the 
great  annoyance  and  detriment  of  the 
.  public  in  general. 

"The  railway  company  further  says 
the  use  of  said  highways  by  such  car- 
riers, who  are  accustomed  to  employ 
large,  heavy  and  cumbersome  vehicles, 
will  result  in  the  speedy  disrepair,  deteri- 
oration and  destruction  of  said  high- 
ways, and  without  any  compensation 
from  the  private  enterprises  so  using 
and  abusing  them." 


EIGHT    INDUSTRIES    SHOW    GAINS 

WASHINGTON,  May  18— Increased 
employment  in  eight  major  industries  is 
shown  in  Labor  Department  figures  for 
April.  The  largest  increase  was  25.2 
per  cent  in  the  automotive  industry.  The 
others  which  showed  increases  were 
woolens,  hosiery  and  underwear,  men's 
eh. thing,  silks,  cigars,  cotton  finishing 
and  boots  and  shoes. 


PAIGE  TO  MAINTAIN  PRICE 

DETROIT,   May    17-    Paige   Motor  Car 
in    has   senl   a  notice  to  its  dealers  that 

there    would   lie   no   price    reduction    now 

and   none   in   the  near  future.     President 

Jewett  said  he  did  e  in  guaran- 

.    prices  nut  there  was  nothing  in  the 

ni'  manufacture  to  justify  any   price 

redm  I  ompany  was 

■  ned. 


Automotive  Activity 
Grows  in  Milwaukee 

Passenger  Car  Engine  Makers  at 

Capacity  —  Truck       Engine 

Makers  Report  Gains 

MILWAUKEE,  May  1G— It  has  been 
especially  gratifying  to  commercial,-  in- 
dustrial and  civic  organizations  of  Mil- 
waukee to  be  informed  by  governmental 
sources  that  one  of  the  reasons  that 
Milwaukee  is  one  of  the  few  large  cities 
of  the  country  showing  an  increase  in 
number  of  men  employed  is  the  steady 
expansion  of  production  in  the  auto- 
motive industries.  This  increase  is  be- 
ing accentuated  day  by  day  by  the  re- 
employment of  men  who  were  laid  off 
months  ago,  as  well  as  the  extension  of 
w-orking  schedules  of  men  who  were  re- 
tained at  reduced  hours. 

Engine  manufacturers  specializing  in 
passenger  car  power  units  are  now  op- 
erating at  capacity,  with  several  report- 
ing overtime  schedules  in  some  depart- 
ments'. Makers  of  heavy  duty  engines 
for  trucks  and  tractors  are  doing  better, 
especially  the  former.  Employment  in 
service  and  repair  shops  continues  to 
increase,  due  to  the  necessities  of  a  sit- 
uation in  which  used  cars  taken  in  trade 
are  more  numerous  than  ever  before  and 
buyers  of  renewed  cars  insist  that  the 
mechanical  condition  must  be,  first  class. 

The  merchandising  of  passenger  cars 
continues  to  proceed  very  satisfactorily 
in  Milwaukee  and  vicinity.  Business  is 
losing  the  spotty  character  of  recent 
months.  Sales  are  made  with  more  free- 
dom and  cover  the  entire  range  of  price 
classifications  rather  than  the  cheapest 
or  the  higher-priced  vehicles,  as  before. 
It  is  noted,  however,  that  the  announce- 
ments made  during  the  first  two  weeks 
of  May  by  numerous  manufacturers  con- 
cerning price  reductions  has  had  an  in- 
fluence upon  a  good  many  prospective 
buyers  who  were  considered  the  livest 
kind  of  prospects  but  suddenly  resisted 
further  sales  effort  on  the  plea  that  they 
intend  to  await  developments  in  respect 
to  future  prices. 

This  has  caused  many  dealers  to  offer 
on  their  own  responsibility  or  by  ar- 
rangement with  maker  and  distributor 
to  protect  buyers  to  July  1  or  even  Aug. 
1.  Used  car  sales  have  been  stimulated 
by  special  sales  conducted  by  numerous 
big   dealers.  

FIRE    DAMAGES    STUTZ    PLANT 

INDIANAPOLIS,  May  14— Production 
at  the  plant  of  the  Stutz  Motor  Car  Co. 
here  will  be  seriously  crippled  for  six 
weeks  because  of  a  tire  in  the  warehouse 
of  the  plant  late  yesterday.  The  damage 
ieen  estimated  at  $100,000.  He  said 
it  would  be  more  than  a  week  before  the 
stock  could  be  removed  from  the  ware- 
house and  the  damage  correctly  esti- 
mated. The  tire  started  in  some  cotton 
mings  on  the  third  floor  of  the  four 
storj  building  and  serious  water  dam- 
age was  sustained. 
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Exchange  Rates  Hurt 
Car  Sales  Abroad 


Taxes  Discourage  Sales  in  Italy — 

Austrian  Factories   to   Build 

800  Cars  in  Year 

(Continued  from   page    1084) 

to  sell  to  any  class  but  the  rich.  The 
policy  of  the  Government  had  been  to 
discourage  the  use  of  motor  cars.  A 
heavy  graduated  tax  was  imposed  not 
long  ago,  running  from  2850  lira  on  low- 
powered  cars  to  1500  lira  on  cars  rated 
at  over  50  horsepower.  There  are  not  . 
many  medium  or  low-priced  American 
cars  imported  and  the  Fiat  company  is 
reported  producing  60  cars  per  day  with 
an  anticipated  production  of  200  cars  per 
day  when  their  new  factory  is  completed. 
The  Italian  industry  has  always  been 
dependent  to  a  large  extent  upon  ex- 
port business.  The  Italian  farmer  has 
not  been  educated  to  a  point  where  he 
can  readily  be  persuaded  to  purchase 
tractors. 

The  economic  conditions  in  Austria  dis- 
couraged the  purchase  of  motor  cars. 
It  is  doubtful  whether  more  than  800 
cars  will  be  produced  during  the  current 
year  in  Austrian  factories  which  have  a 
capacity  of  from  20,000  to  25,000  cars  a 
year.  The  depreciation  of  the  Austrian 
currency  is  so  great  that  it  practically 
removes  the  element  of  foreign  competi- 
tion, inasmuch  as  the  cost  of  foreign 
cars  is  too  high  for  purchase  by  Aus- 
trians.  American  foreign  agents  state 
that  if  large  amounts  of  foreign  capital 
should  be  invested  in  Austria  in  the  pro- 
duction of  motor  cars,  the  same  circum- 
stances would  react  to  the  disadvantage 
of  the  local  manufacturers,  as  a  compar- 
atively small  investment  in  sound  cur- 
rency would  create  a  large  capital  in 
Austrian  currency.  Austrians  are  not 
willing  to  abandon  their  draft  horses. 

American  cars  have  gained  popular- 
ity in  Czecho-SIovakia,  particularly  of 
late  when  the  adverse  exchange  has 
made  the  low-priced  cars  the  best  sellers. 
There  has  been  a  demand  for  four  and 
five-ton  trucks.  Shipments  of  American 
goods  have  been  made  via  Hamburg  be- 
cause of  the  convenience  of  river  trans- 
portation  down  the  Elbe  to   Prague. 

To   Confer   on    Exports 

NEW  YORK,  May  17— At  the  request 
of  Herbert  Hoover,  a  committee  headed 
by  J.  Walter  Drake  has  been  appointed 
by  President  Clifton  of  the  National 
Automobile  Chamber  of  Commerce  to 
confer  with  the  Department  of  Com 
merce.  The  other  members  of  the  com- 
mittee  are:  Arthur  Waterfall,  vice-pres- 
ident,  liodge  Brothers;  E.  A.  Williams, 
Jr.,  president,  Garford  Motor  Truck  Co.; 
Alfred    II.  Swayne,  ait,  Gen- 

eral    Motors     Corp.,     and     Percy     Owen, 
president,  Liberty  Motor  Car  Co. 
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bile  fair  which  will  be  held  at  Limoges, 
France,  May  23  and  24.  The  fair  is  being 
organized  by  the  Automobile  Club  of 
France  and  none  but  used  machines  will 
be  admitted  to  the  grounds.  On  the 
first  day,  sales  will  be  conducted  by  pri- 
vate negotiations  but  on  the  second  day 
there  will  be  an  auction  for  owners  who 
wish  to  dispose  of  their  cars  in  this  way. 
Limoges  has  been  chosen  by  the  fair  not 
only  because  it  is  centrally  located  but 
also  in  order  that  the  cars  which  will  be 
tor  sale  will  be  in  good  condition  because 
they  will  have  to  travel  there  under  their 
own  power. 
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Motor  Vehicles  Gain 

iu  1920  Transportation 

NEW  YORK,  May  16— Statistics  com- 
piled by  the  National  Automobile  Cham- 
ber of  Commerce  show  that  automobile 
passenger  travel  neared  the  five  billion 
mark  in  1920.  Fully  4,932,000.000  per- 
sons were  carried  by  motor  cars  during 
this  period,  as  compared  with  the  1,234,- 
222,889  revenue  passengers  of  the  rail- 
roads. 

Motor  trucks  hauled  1,200,000,000  tons 
of  freight,  or  nearly  half  the  amount  car- 
ried by  rail  lines,  which  totalled  2,504,- 
000,000   tons. 

The  growth  of  the  automobile  business 
has  not  been  competitive  with  the  rail- 
roads, however.  Much  of  it  is  directly 
tributary,  as  in  bringing  both  passengers 
and  freight  from  farm  to  train,  and  in 
suburban  service  to  cities.  Another 
large  field  for  highways  transport  when 
not  directly  tributary  to  railroad  is  the 
travel  from  point  to  point  over  short 
haul  distances  where  there  is  no  other 
means  of  communication. 

The  motor  car  passenger  figures  in- 
creased 400,000,000  during  1920  due  to 
the  gain  in  motor  vehicle  registration. 
At  the  same  time  the  railroads  showed 
a  gain  of  60,000,000  revenue  passengers. 


KKMY  TO  WELCOME  S.  A.  E. 
ANDERSON,  END.,  May  16— Remy 
Electric  Co.  will  hold  open  house  at  its 
Eactorj  on  May  22  and  23.  the  dates  of 
the  summer  meeting  of  the  Society  of 
Automotive  Engineers,  at  West  Baden. 
In  sending  out  invitations  to  the  engin- 
eers to  visit  the  factory,  the  company 
points  out  that  it  is  mid-way  between 
both  Detroit  and  Chicago  and  the  meet- 
ing place  and  that  "good  old  Hoosier 
will  be  served  those  stopping 
over.  Automotive  manufacturers  in  all 
parts  of  Indiana  are  planning  to  extend 
hospitality  to  the  visiting  delegates. 


FRANCE    HOLDS    USED    CAR    FAIR 

N'KW    YORK,    May     16      Details    have 
been    received    here   of   the    used    autoino 


TO    REFUND    BEARINGS   TAX 
NEW  YORK,  May  17— The  Motor  and 
Accessory      Manufacturers      Association 
has  been  informed  by  the  Commissioner 

of  Internal  Revenue  that  manufacturers 
ngs  and  bushings  who  have  paid 
taxes  on  them  as  automobile  parts  or 
accessories  when  they  had  not  been 
iied  in  specification  or  solely 
for  use  in  motor  vehicles  are  entitled 
to  refunds  on  taxes  paid  since  Feb.  25, 
1919.  These  refunds  will  aggregate 
many   thousands  of  dollars. 


EVEN  amid  the  from  day-to-day  buying 
which  constitutes  the  only  form  of 
activity  in  the  steel  market  just  now,  pur- 
chasing agents  feel  the  ground  sliding  from 
under  the  prices  that  a  few  weeks  ago  were 
proclaimed  in  certain  quarters  as  "stabil- 
ized." in  fact,  conditions  are  parallel  to 
those  that  prevailed  previous  to  the  last 
reduction  in  the  leading  interest's  price 
schedule.  The  steel  mills  that  succeed  in 
obtaining  what  orders  for  small  tonnages 
are  available  characterize  their  shading  of 
prices  as  special  concessions  on  desirable 
business.  Their  unsuccessful  competitors  call 
it  price  cutting.  Far  from  being  extraordi. 
narily  pleased  with  their  purchases,  the  buy- 
ers of  these  odd  tonnages,  almost  invariably 
regret  that  they  could  not  postpone  placing 
their  orders,  feeling  that  had  they  been  able 
to  do  so  they  could  have  saved  money. 
Meanwhile  active  preparations  against  the 
coming  of  lower  prices  are  being  made  by 
producers.  One  of  the  largest  "independ- 
ents" in  the  Youngstown  district  has  taken 
the  lead  in  abolishing  the  eight-hour  day  as 
a  basis  for  wage  computation,  and  hereafter 
straight  time  on  an  hourly  basis  will  be 
paid.  Other  "independents"  are  following 
suit.  On  the  basis  of  the  last  bi-monthly 
wage  settlement  between  the  Amalgamated 
Association  of  Iron,  Steel  and  Tin  Workers 
and  the  Association  of  Independent  Sheet 
and  Tin  Plate  Manufacturers,  the  conversion 
charge  for  No.  28  gage  black  sheets  has  been 
reduced  to  $17.11,  which  compares  with  $24 
when  sheets  were  on  a  5.80c.  card.  Numerous 
operating  economies  are  being  instituted 
and  result  in  steadily  diminishing  produc- 
tion costs.  Unless  the  leading  interest  an 
ticipates  the  evolution  of  a  lower  market  by 
another  cut  in  prices,  the  industry  faces  an- 
other period  of  slowly  sagging  values,  and 
the  uncertainty  that  attends  such  a  condi- 
tion is  alike  unsatisfactory  to  the  purchasing 
agent  and  to  the  producer.  Representative 
business  will  not  be  placed  until  the  situa- 
tion has  clarified  further,  and  what  odd  lot 
buying  will  be  made  necessary  by  immediate 
requirements  will  be  a  matter  of  individual 
negotiation  in  which  "publicational"  quota- 
tions   will    form    a    basis    for    concessions. 

Pig  Iron.— Were  it  not  lor  accumula 
of  resale  iron  still  pressing  on  the  market 
its  liquidated  character  in  point  or  produc- 
ii"n  and  prices  would  bi  hlghlj  Impressive. 
Tie-  meli  in  Middle  West  Foundries  li  elowlj 
Increasing-,  due  to  Found]  s   crafts  bi  Ing    In  ■> 

•• reasonable     frame     of     mind.       Willi 

Foundrj    No    2  selling    it      I3.S0    vallej      tut 
motive  foundries  would   '»■  disposed   i"  con 
trad    i"i    :i    i  easonable   time   ahead,    « i 
""'    on-   tie-   hand-to-mouth   buying   of  auto- 
mot  LV8    CaStingS     to      paSSl   'li  Ll         ill  'He], 

i " 1 1 1. 1   e 

Steel.— The   $39    fin-,     on      i    bars    has 

apparent  Ij  onci  mot  i  ■■■■is.  bj  I  he  board,  and 
nor  Integrated  sheet  nulls  could  probabl> 
hadi  'ins  figure  fully  $2  on  representative 
ordei  foungstown  automobile  sheet  makers 
an    once   more   disgruntled  over  the  paucltj 

"I     mi, Ins.      Cold    rolled    strip    steel    continues 

i"   !"■    Inquired   foi    In    i le  i    quantities    bj 

He     automotive    Industries,    bul    concessions 

.   ked    i"    prlci        Bolt       ind    nuti    are    In 

i.eiier-    demand,     with    tin     Ford     tlotot     Co 

figuring  us  purchaser  in  tie-  Ch ;c  mai 

I  h'.-n  j    Forging      ii     -'I;  i'  more  ai 
bj    automotive   but  Iders, 

Aluminum. — Tie  till      watts     for 

on  mo  i  -  -      - 

ington 
tariff. 
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i 

International  Motor  Truck  Co.  reports  net 
profits  t"r  the  quarter  ended  March  31,  I 
of  $t.:st'K.  Present  incoming  business  justi- 
fies an  expectation  ot  deliveries  for  the  pres- 
.iit  quarter  at  the  rate  of  6000  trucks  per 
annum.  Net  profits  for  the  first  half  should 
show  preferred  dividends  fully  earned.  The 
pany  has  net   working   capital   in   excels 

,000    and   a   cash    balanc i 

than    (3, The    company    lias    red 

inventories  since  Jan.   1  about  $l.r> 

Parish  &  Bingham  Corp.  reports  sales  for 
the  first  four  months  of  1921  as  representing 
41.14  per  cent  of  sales  for  the  corresponding 
period  in  1320.  The  plant  has  been  operat- 
ing daily  since  Jan.  15  and  maintained  an 
average  of  24.53  per  cent  of  men  employed. 
Releases  scheduled  for  May  are  consider- 
ably in  excess  of  $600,000  and  additional  re- 
leases are   being  received   daily. 

Stewart- Warner  Speedometer  Corp.  re- 
ports net  earnings  for  the  first  quarter  - 
March  31  of  $50,527.  Payment  of  a  dividend 
of  $1  a  share,  or  $395,000,  made  it  necessary 
to  draw  on  surplus  for  nearly  all  of  that 
amount,  reducing  the  surplus  to  $6,697,8 
compared  with   $8,092,865  on   Dec.  31  last. 

Marion  Tire  &  Rubber  Co.  will  increase  its 
capital  from  $750,000  to  $1,250,000,  the  addi- 
tional capital  to  be  used  in  broadening  the 
activities  of  the  company.  C.  J.  Davis  of 
Cleveland  has  been  elected  president  and 
general   manager  of  the  company. 

Elgin  Motor  Car  Corp.  for  the  year  ended 
Dec.    31,    1920,    shows    that    total   sales    were 

$7,38?, i      as     compared    with    $6,479,100     in 

1919.     Net  profits  for  the  year  1920  amounted 

195, 90S,     a     considerable     increase 
earnings  of  the  previous  year. 
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with  an  authorized  capital  of  $300,000 
and  will  soon  locate  a  factory  for  the 
manufacture  of  the  Rees  automobile,  a 
two  litre  high-grade  car  weighing  1850 
lb.  J.  H.  Rees,  the  originator  of  the 
car,  has  spent  six  years  experimenting 
and  solving  the  problem  of  producing  a 
light  car. 

One  of  the  features  is  the  system  of 
spring  suspension.  A  specially  designed 
carburetor  is  also  featured.  Rees  is 
president  and  general  manager;  J.  L. 
Stanton,  vice-president;  S.  W.  Moiselle, 
secretary  and  M.  R.  Slayback,  treasurer. 
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Minneapolis     Steel     &     Machinery    Co.     has 
:d  its  New  York  offices  from  the  Tribune 
Building    to    the    Woolworth    Building,      The 
main   export   offices  of   the  company   will   in 
the   future  be   located  at   the   factory  in  Min- 
neapolis.     ''.    W.    Madden,    manager    of    for- 
eign   sales,    will    make    hi  ters    at 
apolis,     J,    A.   Teach   will   continue   in 
New    York    as   contracting   engineer   and    de- 
■    foi    the   domestic   and   export    trade. 
Essenkay      Products      Co.,      Chicago,      has 

l.-ase.l  from  the  I  :hic  uj Udated   Brew- 

j      ing  Co.  a    two-storj    b 

ten    yea  rralal   ui     •'•.:,. i rhe 

I    be    remodeled    at    a    cost    of 
$150,000  and   used   for  general  offices,   sales- 
'i   factory. 
Hilbert    Mfg.    Co.,   Hilbert,    Wis.,    and    \!nl 

1         '-1        Co      Bi ii.    v,  |       bol  h   mak'ei 

farm   equipment,   have   been   consoltdati 
Cfte     W.     M.     Mulliris    Mfg.    Co.,    with    I  !l 

I      Mns    company    will    n  n 
i,s  Pit"  n  in'  h   plant 

n  ill  be  enlai 

Lansing      Bus     Co.,     Lansing.      Mich        I 
been    o  distribute   sp 

i     i"!   -i      ordei        Fred  1 
»  ill   I.,     man  igi  r  of  t 

REES  TO   BUILD  FREIGHT  CAR 

I  OLUMBUS,  May  11  The  Rees  Mo- 
fcoi  Co.,  with  headquarters  in  the  Com 
merce  Building:,  lias  been  re-incorporated 


Develop  Steaiii  Car 

to  Sell  at  $1000 

INDIANAPOLIS,  May  13— A  5-pas- 
senger  steam  car  to  sell  at  $1,000  is  be- 
ing developed  by  George  A.  Coats,  head 
of  the  Coats  Machine  Co.  of  this  city. 
The  power  system  is  the  invention  of  a 
Norwegian  engineer  who  came  to  this 
country  during  the  war  to  investigate 
the  development  of  internal  combustion 
engines  here.  The  car  will  have  a  110 
in.  wheelbase  and  will  be  equipped  with 
electric  lighting  and  an  electric  fuel 
heating   outfit  for  starting. 

The  boiler  of  the  new  car  is  of  the  com- 
bined fire  tube  and  water  tube  type  and 
goes  under  the  hood.  An  advance  over 
previous  practice  in  light  boiler  con- 
struction is  said  to  consist  in  the  top  and 
bottom  welding  of  the  boiler  tubes. 
There  are  really  two  engines  arranged 
in  a  single  unit  and  mounted  directly 
on  the  rear  axle,  each  engine  driving 
one  of  the  axle  shafts,  so  that  no  differ- 
ential gear  is  required.  The  housing  of 
each  half  of  the  axle  carries  three  fixed 
cylinders,  set  120  deg.  apart.  These  cyl- 
inders are  of  the  single  acting,  poppet 
valve  type.  They  have  a  bore  of  2%  in. 
and  a  stroke  of  3  in. 

The  three  connecting  rods  of  each  en- 
gine connect  to  a  crank  pin  integral  with 
the  drive  shaft  of  each  wheel,  thus  dis- 
pensing with  all  gearing.  With  a  car 
speed  of  40  m.p.h.  the  engine  turns  at 
500  r.p.m.  Kerosene  is  used  as  fuel  and 
1  gal.  is  said  to  be  sufficient  for  from  20 
to  40  miles,  the  exhaust  is  condensed  and 
one  filling  of  the  water  tank  gives  a  mile- 
age of  300  to  500.  It  is  planned  to 
manufacture  a  light  truck  for  deliv- 
ery work  on  the  same  chassis. 


KNOX     TIRE     OFFICERS     INDICTED 

MT.  VERNON,  OHIO,  May  16— Five 
officers  of  the  Knox  Tire  &  Rubber  Co. 
have  been  indicted  on  charges  of  violat- 
ing the  blue  sky  law.  The  men  indicted 
arc  It.  E.  Frantz,  president;  S.  D.  Spen- 
ictary;  V.  V.  Hendershott,  E. 
Scott  Cannell  and  C.  B.  Carpenter,  raeam- 
E  the  board  of  directors. 


COLLINS  BUYS  ONE  BUILDING 
DETROIT,  May  16— R.  H.  Collins  has 
purchased  only   the  main  building  of  the 
old  Cadillac  factory  here  and  not  the  en- 
tire   plant    as   announced   last  week.      The 

various  other  buildii  tained  by 

the  General  Motors  Corp. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Tmst 
Co.,  second  largest  bank  in  America 


NEW  YORK,  May  19— The  local  call 
money  market  showed  a  firmer  tendency 
last  week  after  opening  at  6%  per  cent 
on  Monday.  The  following  day  and  until 
Friday,  when  a  6V2  per  cent  renewal  rate 
was  again  quoted,  the  ruling  rate  had 
been  7  per  cent.  The  firm  tone  was  prob- 
ably due  to  the  anticipation  of  the  shift- 
ing of  funds  at  the  opening  of  the  pres- 
ent week  incident  to  government  opera- 
tions and  to  the  payment  of  subscrip- 
tions due  on  the  $230,000,000  Northern 
Pacific-Great  Northern  issue. 

On  Monday  of  this  week  interest  was 
due  on  the  second  4  per  cent  Liberty 
Bonds  and  the  second  4V4s,  and  there 
was  due  $232,124,000  of  Certificates  of 
Indebtedness.  At  the  same  time,  the 
Treasury  Department  was  to  bring  forth 
a  $200,000,000  5%  per  cent  issue.  Fol- 
lowing the  easy  tone  in  the  early  part 
of  the  week,  rates  for  sixty  and  ninety 
days'  and  four  months'  paper  stiffened  to 
6%  to  6%  per  cent.  Five  and  six  months' 
paper  was  unchanged  at  6  to  6%  per 
cent.  There  was  moderate  trading  in  the 
time  money  market,  with  few  important 
transactions. 

The  mid-week  statement  of  the  Federal 
Reserve  System  showed  another  increase 
in  gold  reserves  and  a  further  reduction  in 
Federal  Reserve  note  circulation.  These 
two  factors  were  mainly  responsible  for 
the  improvement  shown  in  the  reserve 
position  of  the  System.  The  ratio  of 
total  reserves  to  deposit  and  Federal  Re- 
serve note  liabilities  combined  increased 
from  55.3  per  cent  to  55.9  per  cent — the 
highest  ratio  since  August,  1918. 

The  April  figures  for  our  foreign  trade 
show  a  continuation  of  the  decline  which 
has  been  characteristic  of  recent  months. 
Exports  for  the  month  were  valued  at 
about  $340,000,000,  as  against  $386,800,- 
000  in  March,  1921,  and  $684,700,000  in 
April,  1920.  Imports  at  $255,000,000 
mark  an  increase  of  approximately  $3,- 
000,000  over  the  March  figures,  but  a  de- 
crease of  $240,700,000  from  the  figures  of 
the  corresponding  month  a  year  ago. 
Exports  were  the  smallest  for  any  month 
since  January,  1916,  and  the  excess  of 
exports  amounted  to  only  $85,000,000. 
Exports  of  gold  for  the  month  totaled 
only  $400,000,  while  gold  imports 
amounted  to  $92,000,000.  The  inflow  of 
gold  has  continued  at  about  the  same 
rate  during  the  first  two  weeks  of  May. 

The  Dallas  Federal  Reserve  Bank  has 
just  announced  a  reduction  of  its  discount 
rate  from  7  per  cent  to  6V2  per  cent. 
This  means  that  six  of  the  Federal  Re- 
serve banks  now  have  a  6  per  cent  rate 
on  commercial  discounts,  and  four  have  a 
6 M:  per  cent  rate.  A  significant  ruling 
of  the  Federal  Reserve  Board  is  that 
made  at  the  close  of  last  week  regarding 
the  eligibility  of  six  months'  bankers'  ac- 
ceptances in  import  and  export  transac- 
tions. Under  a  new  regulation,  this  type 
of  paper  becomes  eligible  for  open  mar- 
ket   purchase    by    Federal    Reserve    banks. 
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MEN   OF  THE   INDUSTRY 


A.    H.    Bartsch,    g el     ra]  manager    of 

the     American    Bosch    Magneto    Corp. 

returned    from   a   two  months'   trip  of   1 

miles,  during  which  he  visited  service  sta- 
and  distributors  in  tin-  South,  South- 
west and  on  the  P:  '  '  '  ""r,s 
that  n.arly  everywhere  greater  •  ffort  is  re- 
quired to  get  busin.ss.  but  that  service  sta- 
tions are  conducting  intelligent  and  aggres- 
sive sales  campaigns.  .Most  Bosch  sei 
stations  now  are  handling  the  new  shaft 
drive  Bosch  magneto  attachment  for  Ford 
cars  and   Fordson   tic 

E.  A.  Blake  has  be<  n  appointed  service 
engineer  of  the  Transport  Truck  Co.,  Ml 
Pleasant.  Mich.  Bi  fore  joining  Transport 
he     was     assistant     superii  the 

Republic  Truck  Sal  ine  division 

at    Alma,    .Mule     1 1.     ha  -    also    bei  n    in    thi 
engine    department    of    Curtiss    Aero]. Ian.     Co 
Inc.,   and    before   that   was  with   Maxwell  and 
Standard. 

Fred    G.    Whipple,    division    sales    manager 
i  !o  .    Wabash, 
Ind.,    has    bi  ■  n    api  ointed    sa  ■■  9    managi  1 
California,     Arizona     and     Nevada.      v. 
.]•.     of    the    Packard    Motoi 
Co.,  has  been  appointed  to  succeed  Whipple 
in    Maryland   and   Virginia   and    parts  of   Del- 
aware and   North   Carolina. 

Louis     E.     Clarke,     who     for     sr 
has    been    connect., 1    with    the    manufacturing 

1  mi  in    "i    the    ll"   1    Metal  1  to.,    bo 
the    Baal    and    the    Middle    Wi  si ,    ha 
appointed    sales     manager    of    the    babbitt- 
lined    bronze    bushings    and    dii     easting    de- 
partments,   with    offices    in     thi 
Hank    Building,    St.    T.ouis. 

Frederick    P.     Nehrbas    has    I 

with  George  A.  Weideto  as  works 
manage)  of  the  vVeidelj  Motoi  Co.,  In- 
dianapolis       Nehrbas     has-     been     n 

with    the    industry      Lnci     L900     having    been 
with    E.    I:     Thomas    Motor    Car    Co.,    Alco, 
terly  with   Pn 
Frank    E.    Wodell.   assistant   sales    mai 
of  the  1  Co.,  has  beet 

of    six    mom  I 

eral   Mi 

company.     Wodell    will    sp<  nd    h 
camping  trips   in   thi    R01 
E.    J.   Shassberger   has    1 

hi      .  . :  Hi 

■  ding   Thomas   O'Brien,    w  ho  ha 

promote, 1  to  assistant  sa.<  Shass- 

Brien. 
O.    C.    Ben  /  .Inert    the    staff    0 

Wheeler  -Si  hi  bli  r  Carbui 
lis.  as  chief  enginei 

leering  at  Pu 

■  relty     an. I     1  . 
Hupp    Motoi    Cai    I  orp. 

Paul     E.     Ryan     I 

iger     of     thi  Corp.. 

Ryan     was     formerly     with     thi 

nd    the 

Nation:,: 

Jay    Dewey,   general    salt 

lotor   1  o..    will    sp.11,!    ti 

J.  A.  Callahan        ..  -president    in  chai 
1   lion    of    M 


H.     H.     Crawford     will     be     s ial    repre- 

Gier     Tuarc     st.  e]     disk 
territory    of    Michigan,    Illinois, 
[ndia  na,    Wisi  onsin   and   1  'hio. 

Warren    D.    Oakes,    president   of   the   Oakes 
Co.,    Indianapolis,    will    sail   for   Europe   June 

tablish    agencies    in    Belgiun 
land,    England  and   France. 

C.     E.     Pumphrey    has    resigned    as     sales 
managi  r  of  the  McGraw  Tire  &  Rubbi  1    Co 

and    has   been   su 1   bj    W.    1 1     Hurley, 

ales   manager. 
Charles     E.     Speaks     has     been     appointed 
11.     Tire   & 
...  with  headquarters  in  I> 
Norman    DeWind,    originator   of    the    motor 
road   roller,   has  severed  his  connection  with 
the    Austin    Mfg.    Co.,    Chicago. 


Ford  Dealers  Combine 

for  Used  Car  Disposal 

CINCINNATI,  May  23— Automobile 
men  over  the  country  are  showing  much 
interest  in  a  plan  that  is  being  tried  out 
by  the  Ford  dealers  in  the  Cincinnati 
territory,  who  have  organized  the  Ford 
Dealers  Corp.  with  a  capital  stock  of 
|75,000  to  handle  the  sales  of  used  Ford 
cars  in  this  territory. 

The  stock  is  divided  equally  among 
the  14  authorized  Ford  dealers  in  the 
three  counties — Hamilton  County.  Ohio 
and  Kenton  and  Campbell  countries.  Ky.. 
just  across  the  river  from  Cincinnati. 

The  purpose  of  the  corporation  is  to 
handle  used  Ford  cars  which  are  offered 
in  exchange  for  new  cars,  and,  here- 
after, when  a  man  with  an  old  model 
wishes  to  trade  it  in  on  a  new  car,  he 
will  be  referred  by  the  dealer  to  the  cor- 
poration, where  a  cash  sum  will  be  of- 
fered him  for  the  machine.  The  corpora- 
tion will,  in  turn,  dispose  of  the  machine 
through  the  usual  second-hand  methods. 
This  will  permit  dealers  to  eliminate  the 
troublesome  features  of  handling  and 
financing  second-hand  cars. 

C.  H.  Peterman  is  president  of  the  cor- 
poration; J.  A.  Wissell,  vice-president, 
ami  H.  J.  Berning,  secretary  and  treas- 
urer. 
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ways,  opposed  the  discriminatory  taxes 
on  automobiles,  and  discussed  the  gaso- 
line price  situation. 

Senator  Townsend  and  other  legisla- 
tors addressed  the  conference  at  a  dinner 
given  Monday  at  Hotel  Washington. 


A.A.A.  Visits  Harding 

Approves  Townsend  Bill 

WASHINGTON,  May  17— Represen- 
!  the  American  Automobile  As- 
tere  this  week 
called  upon  President  Harding  to-day, 
and  pointed  out  the  need  for  better  high- 
ways ami  expressed  hearty  approval  of 
the    proposed    Townsend    hill,    which    is 

i  he     dele 

d    hearings    of    the    Senate 
Committee  on  Posi  Office  and  Po 

which  is  gathering  opinions  as  to  the  ,r 

Of     I  he     T'C  I,     e,i, I      bill      IP      co, 

existing  in  highway 
il  ion. 
The    di  itomobile 

nig  for  the  National  high- 


Western  Radiator  Formed 
to  Combine  2  Companies 

CHICAGO,  May  18— The  Western  Ra- 
diator Corp.  has  been  organized  to  take 
over  the  Hooven  Radiator  Co.  and  the  B. 
&  W.  Mfg.  Co.,  both  of  this  city.  The 
purchase  of  these  two  companies  gives 
the  Western  Radiator  Corp.  one  of  the 
most  complete  lines  of  radiators.  Pro- 
duction will  continue  in  the  fine  Western 
Avenue  plant  to  which  the  B.  &  W.  equip- 
ment is  being  moved.  Additional  equip- 
ment has  been  provided  for  increased 
production  of  numerous  types  of  radia- 
tors. The  factory  has  a  capacity  of  fully 
2000  radiators  a  day. 


New  Jersey  to  Campaign 

for  Fair  Legislation 

NEWARK,  May  16— The  New  Jersey 
Automotive  Trade  Association,  at  its  an- 
nual meeting  in  the  Robert  Treat  Hotel 
here  this  afternoon,  decided  to  carry  its 
fight  for  better  highways  direct  t  i  the 
people  and  make  it  a  dominant  issue  in 
the  election  of  State  legislators  next  fall. 

The  dealers  are  aroused  by  a  condition 
which  practically  amounts  to  the  lop 
page  of  all  highway  development  in  1922. 
The  last  Legislature,  after  increasing- 
automobile  fees  and  providing  for  a  larg- 
er program  of  highway  development 
than  was  asked  for  by  the  automotive 
interests  through  the  State  Highway 
Commission,  failed  to  provide  a  proposed 
bond  issue  which  would  make  highway 
improvement  possible. 

After  hearing  a  report  of  George 
Paddock,  one  of  the  State  Highway  Com- 
missioners, showing  the  deplorable  con- 
dition of  the  highway  program  the  as- 
sociation was  unanimous  in  a  resolution 
pledging  itself  to  use  every  effort  possi- 
ble i..  acquaint  the  people  of  the  State 
with  the  situation  so  that  there  may  be 
no  further  delaj  than  already  occa- 
ioi  ed.  It  was  further  resolved  that  the 
fight  he  curried  into  every  county  and 
citizens  be  asked  to  send  to  the 
Legislature  only  men  favorably  dispo  ed 
toward  good  highways  and  who  arc  fa- 
miliar with  highway  problems. 


CARPENTER  ATLAS  PRESIDENT 

LANSING,    MICH.,    May    14— Samuel 

n  nier.    r  it mei      ecretary   of   the 

Atlas    I )      i  Co      has   been   made 

..nd    will 

be  succoi  -  in      bj   .1.   I'.   Mop 

kins,   who  .also   will    retail 

pn    elect .     Karl  \V.  Goodnow  was 
.i    the    board    and    wil! 

The     changes      were     ate 

I  II. 
day  -at    V  > 

,,    was  drawn  to  the 
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SHOWS 

Sept.  28  -  Oct.  8  —  New  Tork. 
Electrical  Exposition.  71st 
Regt.  Armory.  Electric 
Equipment,  Machinery  and 
Vehicles. 

Nov.  27-Dec.  3 — New  Tork.  Au- 
tomobile Salon,  Hotel 
Commodore. 

(anuary  —  Chicago,  Automobile 
Salon.    Hotel    Drake. 

FOREIGN     SHOWS 

May  28.  1921  —  Czecho-Slovak 
International  Automobile 
Exposition  of  Cars, 
Trucks,  Tractors,  Motor- 
cycles and  Equipment. 
Prague. 

May  28-June  8  —  International 
Automobile  Exhibition, 

Basle,  Switzerland. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

Calendar 


June.  1921— Reykjavik.  Iceland. 
Agricultural  Exhibition — 
Agricultural  Machinery — 
Ice'ancier  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

September — Buenos  Aires,  Ar- 
gentina, Passenger  Cars 
and  Equipment.  La  Pa- 
bellon  de  las  Rosas.  Au- 
tomovil  Club  Argentine. 

September — Buenos  Aires,  Ar- 
gentina, Cars.  Trucks. 
Tractors,  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park:  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg,  Luxem- 
burg. Agricultural  Sample 
Exhibition. 

Oct.  3-16 — Paris.  France.  Paris 
Motor  Show,  Grand  Palais. 


Administration  rir  1'Ex- 
position  Internationale  de 
1' Automobile.  51,  Rue  Per- 
golese,   Paris. 

Nov.  4-12  —  London,  British 
Motor  Show.  Society 
Motor  Mfrs.  and  Traders. 

.May.  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.     Automotive    Section. 


CONVENTIONS 
May  23-26  —  Chicago,     A.S.M.E. 


May  24-28— West  Baden.  Ind., 
Summer  Meeting  Society 
of  Automotive  Engineers, 
West  Baden  Springs  Hotel. 


May  19,  1921 


July  4-9  —  Mackinac  Island. 
Mich..  Summer  Meeting 
Automobile  Equipment  As- 
sociation. 

Oct.  12-14,  1921  —  Chicago. 
Twenty-eighth  Annual 
Convention  National  Im- 
plement  &   Vehicle   A'ssn. 

RACES 

May  30  —  Indianapolis.  Inter- 
national Sweepstakes. 

June  3-5  —  Reno,  Nev..  First 
Annual  Nevada  Highway 
Road  Race. 

June  18 — U  n  i  o  n  t  o  w  n.  Pa., 
Speedway  Events. 

July  25 — Grand  Prix.  Le  Mans. 

Labor  Day — Uniontown,  Pa., 
Autumn  Classic. 


INDUSTRY  ASKS  SENATE  TO  REPEAL  "STIGMA  TAX" 


(Continued    train    page    1085) 


that  the  industry  should  be  relieved  of 
the  sales  tax  on  cars,  trucks  and  repair 
parts. 

Replying  to  a  statement  of  Senator 
Simmons  of  South  Carolina,  ranking 
Democratic  member  of  the  committee, 
that  the  Government  did  not  build  the 
road  beds  for  the  rail  carriers  as  it  did 
for  the  automotive  industry,  Graham 
pointed  out  that  nobody  ever  heard  of 
steamships  digging  their  own  channels  or 
building  their  own  harbors,  but  that  the 
Government  paid  for  it.  This  illustra- 
tion was  considered  very  apt.  He  said 
that  the  industry  pays  enough  for  the 
maintenance  of  all  vehicles.  Graham 
placed  the  automobile  industry  in  favor 
of  a  sales  tax,  provided  it  is  extended 
to  all  industries  and  as  such  would  be 
equitable.  Objection  was  made  as  to 
confining  it  to  the  automotive  industry 
because  it  would  be  highly  discrimi- 
natory. 

Hanch  Outlines  Appeal 

C.  C.  Hanch,  chairman  of  the  National 
Automobile  Chamber  of  Commerce  Tax- 
ation Committee,  opened  the  argument 
for  the  industry.  He  outlined  the  recom- 
mendations of  the  organization,  empha- 
sizing the  need  for  economy  in  Govern- 
mental expenditures.  His  suggestion 
that  Federal  expenditures  be  held  to 
$2,000,000,000  annually  was  well  re- 
ceived. Senator  Penrose,  chairman  of 
the  committee,  inquired  of  Senator 
Smoot,  ranking  Republican  member  of 
the  Senate  Appropriations  Committee, 
whether  this  was  possible  under  existing 
conditions,  Senator  Smoot  answered 
that  they  could  not  possibly  reduce  ex- 
penditure:-     to     .-'.'. .000,011(1     and     take 

care  of  the  proposed  soldiers'  bonus. 
Mr.  Hanch  found  many  sympathizers  on 
the  committee  when  he  suggested  that 
"it  is  time  for  at  least  a  brief  naval  and 
military  vacation." 

The  committee  questioned  Mr.  Hanch 
closely  as  to  the  effect  of  the  excess- 
profits  tax.    His  assertion  that  there  was 


a  vast  preponderance  of  public  opinion 
for  the  repeal  was  questioned  by  Senator 
McCumber,  who  contended  that  the 
farmers  did  not  want  it  repealed.  Re- 
sponding to  a  question  of  Senator  Sim- 
mons, Hanch  insisted  that  the  excess- 
profit  tax  was  a  consumption  tax  in  the 
last  analysis. 

Senator  Penrose  wanted  to  know  of 
the  discriminatory  effect  of  such  tax,  as 
had  been  alleged  by  the  automotive  in- 
dustry. Hanch  said  it  discriminated 
against  conservatively  financed  institu- 
tions and  favored  extravagantly  man- 
aged concerns,  put  a  limit  on  initiative 
and  was  extremely  uncertain  of  return. 
He  furthermore  insisted  that  it  was  un- 
fair in  principle,  as  was  true  of  the 
excise  tax. 

Hanch  emphasized  the  need  for  les- 
sening the  tax  burden  on  industry,  par- 
ticularly during  the  reconstruction 
period:  He  expressed  the  opinion  that 
no  additional  burdens  would  be  required 
before  1923,  provided  the  Government 
was  prudently  conducted  and  a  tight  rein 
kept  on  expenditures.  He  indorsed  the 
sales  tax  only  in  the  event  that  addi- 
tional revenue  is  needed  and  is  placed 
on  all  industry. 

Hearings   to  Continue 

Hearings  on  the  Internal  Revenue  re- 
vision will  be  continued  for  several 
weeks  in  order  that  the  committee  may 
ascertain  the  views  of  the  country  on 
this  problem  which  vitally  affects  all. 

The  House  Committee  on  Ways  and 
Means  undoubtedly  will  take  up  this 
matter  alter  the  tariff  measure  is  re- 
.  probably  by  May  2t\. 

"A  very  strong  impression  was  made 
upon  the  members  of  the  committee," 
said  Alfred  Reeves,  general  manager  of 
the    National    Automobile    Chamber    of 

C nerce,     ifter    the    hearing    to-day. 

"We  were  delighted  with  the  reception 
accorded  us.  The  committee  was  a 
hundred  per  cent  more  friendly  than  ever 
before,   and   seemed   keenly    alive    to   the 


problems  confronting  the  industry. 
Much  interest  was  shown  on  the  part 
of  the  committee  by  its  questions  as  to 
our  attitude  on  current  tax  problems, 
and  we  were  able  to  give  convincing  re- 
plies. Quoting  President  Harding 
carried  much  weight." 

Presenting  the  industry's  views  on 
highway  legislation  before  the  Senate 
Post  office  committee,  .Graham  said: 

"National  development  and  the  need 
for  economy  demand  the  formation  of 
a  highway  policy  under  a  Federal  Com- 
mission. 

"The  economic  barrier  now  confront- 
ing us  is*  the  lack  of  adequate  highways. 
There  is  urgent  need  to  build  these  high- 
ways as  quickly  as  possible. 

"Highways  should  be  planned  with 
consideration  of  their  relationship  to 
railway  and  waterway  communication. 
The  highway  tjuestion  concerns  agri- 
culture, commerce,  the  military  and  the 
social  needs  of  the  nation. 

"Highway  policy,  therefore,"  Graham 
continued,  "should  be  unified  under  a 
Federal  Highway  Commission  directly 
responsible  to  the  chief  executive,  as  i  i 
now  the  policy  in  State  road  adminis- 
tration. 

"Economy  will  be  served  by  such  a 
nn  asure  as  roads  will  be  built  with  re- 
gard to  all  the  needs  of  the  nation.  It 
will  be  possible  to  pay  higher  salaries 
than  can  now  be  done  under  the  bureau 
system.  Millions  of  dollars  are  to  be 
expended  on  roads,  and  it  is  the  highest 
economy  to  secure  the  ablest  brains  in 
the   country   for  this  administration." 


CORRECTION 

DETROIT.  May  16— In  the  story  on 
production  in  the  Detroit  district  printed 
in    \t  tomotive  Industries  last  week  the 

statement  was  made  that  "an  interesting 
fact  in  connection  with  the  Reo  business 
is    that    its    foreign    trade    has    fallen    to 

approximately  half  its  normal  total." 
This  reference  should  have  been  to 
farmer  trade  instead  of  export  business. 
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S.  A.  E.  SUMMER  MEETING 


Education  Dominant  Thought 
at  S.A.E.  Summer  Meeting 

President  Beecroft  points  way  to  attainment  of  re- 
sults. Discusses  foreign  trade.  Intensive  research 
by  S.  A.  E.  not  to  conflict  with  competitive  research. 
Hot  weather  greets  convention  visitors  on  arrival. 


West  Baden,  Ind.,  May  24. 

THE  Society  of  Automotive  Engineers  is  hold- 
ing the  hottest  meeting  in  its  history.  Al- 
though accurate  temperature  figures  are  not 
available,  each  of  the  six  hundred  persons  registered 
are  ready  to  testify  that  this  is  a  real  summer  resort 
and  that  summer  has  arrived  in  full  force.  Most  of 
the  visitors,  however,  had  some  taste  of  the  hot 
weather  before  leaving  home  and  so  no  one  is  inclined 
to  blame  this  section  of  Indiana  for  the  exceedingly 
warm  reception  which  has  been  accorded.  Everybody 
is  having  a  good  time  in  spite  of  the  high  tempera- 
tures. 

The  attendance  is  surprisingly  good;  much  better 
than  was  anticipated  early  in  the  season.  Six  hun- 
dred arrivals  have  already  been  registered,  while 
reservations  have  reached  650.  Many  arrivals  are 
yet  unregistered,  so  that  the  total  attendance  will 
probably  be  about  700.  The  attendance  last  year  was 
757,  which  was  the  largest  for  a  summer  meeting  in 
the  history  of  the  society. 

Both  sessions  held  to-day  were  well  attended.  A 
surprisingly  large  number  sat  through  the  rather  ex- 
tended meeting  of  the  standards  committee  in  spite 
of  the  heat.  The  hall  was  also  well  filled  to-night 
when   President    Ufccrnft   delivered  his  address.     His 


remarks  centered  about  the  subject  of  educational 
work  and  were  listened  to  with  close  attention.  He 
discussed  especially  the  relation  of  the  engineer  to 
foreign  trade  and  defined  the  various  kinds  of  research 
work  in  general,  together  with  the  function  of  the  re- 
search work  to  be  carried  on  by  the  Society.  Presi- 
dent Beecroft's  address  was  as  follows : 

It  is  a  welcome  opportunity  to  have  the  privilege 
and  the  honor  to  address  you  as  your  president  be- 
cause of  what  our  society  has  accomplished  in  its 
brief  history  of  16  years,  and  also  because  of  the 
character  of  the  times  through  which  we  are  passing, 
and  the  problems  lying  ahead  with  which  we  must 
cope.  We  have  passed  milestones  on  the  automotive 
highway,  but  the  future  is  not  so  clearly  defined  as 
we  had  hoped  a  few  years  ago  it  would  have  been,  and 
within  12  months  we  have  been  brought  face  to  face 
almost  brutally  with  situations  that  have  been  antici- 
pated by  few,  if  any,  in  our  industry.  Our  greatest 
concern  is  with  the  immediate  future. 

Within  the  last  12  months  we  have  seen  waves  of 
industrial  depression  follow  one  another  in  long  suc- 
cessive undulations,  beginning  at  the  Atlantic  and 
ending  at  the  Pacific.  We  have  not  only  watched  these 
waves  traverse  the  breadth  of  our  land  but  have  seen 
them  pursue  their  undulatory  course  across  the  Amer- 
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icas  to  our  south,  across  Australia,  Africa,  Asia  and 
devastated  Europe,  until  we  could  not  locate  a  single 
center  on  the  earth's  surface  that  seemed  immune 
from  the  depression  that  we  are  still  in  the  midst  of. 
We  are  not  yet  through  liquidation,  and  are  barely 
on  the  threshold  of  the  adjustment  period  that  lies  ahead. 
These  are  days  when  courage  is  needed;  when  the  fibre 
of  which  men  are  made  is  under  the  supreme  test  and 
when  integrity  and  self-reliance  are  essential  attributes 
of  success. 

This  situation  has  suggested  the  subject  of  these  re- 
marks, namely,  education,  a  more  general  consideration 
of  fundamentals,  a  greater  probing  of  one's  self,  and  the 
development  of  greater  self-reliance.  In  no  field  of  hu- 
man endeavor  are  these  qualities  more  essential  than  in 
engineering,  and  this  is  specially  true  in  a  department 
of  engineering  such  as  transportation,  with  which  we  are 
connected  and  which  is  so  inter-woven  with  all  of  the 
other  industries  of  the  world. 

In  transportation  we  must  play  our  role  and  it  must 
be  a  just  and  equitable  one.  We  must  give  to  the  rail- 
roads what  they  can  best  do;  we  must  give  to  the  motor 
truck  that  which  it  can  transport  more  economically  than 
other  means;  to  the  commercial  airplane  should  go  that 
which  can  be  best  transported  by  it.  There  must  be  no 
inefficient  wasting  of  the  work  by  any  form  of  trans- 
portation attempting  to  take  onto  itself  that  which  can 
be  more  economically  done  by  another  medium  of  trans- 
portation. Corporational  selfishness  may  exhibit  itself 
and  for  a  short  time  win,  but  in  the  end  the  economical 
will  triumph,  and  in  transportation,  the  straight  line,  as 
representing  the  greatest  efficiency,  will  win.  Heretofore 
the  different  kinds  of  transportation  were  warring  more 
or  less  among  themselves,  vainly  trying  for  the  victor's 
share  of  the  spoils.  But  a  change  of  attitude  has  been 
exhibiting  itself  recently  and  now  railroads  are  admit- 
ting the  right  of  the  motor  truck  in  certain  divisions  of 
the  transportation  world,  and  are  ready  to  leave  those 
fields  to  it.  Let  the  law  be,  render  unto  Caesar  that  which 
is  Caesar's  and  to  God  that  which  is  God's. 

If  the  engineer  is  to  maintain  the  status  of  his  pro- 
fession and  pursue  the  ideal  of  seeking  after  the  truth, 
then  the  pursuit  of  education  must  be  an  ever  present 
and  primary  consideration.  He  must  breathe  the  spirit 
expressed  in  the  words  of  Ulysses:  "To  follow  knowl- 
edge like  a  sinking  star  beyond  the  utmost  bound  of 
human  thought  ...  to  sail  beyond  the  sunset,  and 
the  baths  of  western  stars  until  I  die  .  .  .  to  strive, 
to  seek,  to  find,  and  not  to  yield." 

For  the  first  time  in  our  industry  since  we  shed  our 
swaddling  garments  we  are  measuring  ourselves  with 
the  other  automotive  manufacturing  nations  of  the 
world.  Before  the  war  we  were  not  an  exporting  nation, 
as  our  factory  expansion  which  gave  us  the  production 
we  have  to-day  was  developed  during  the  early  years  of 
the  war. 

Previous  to  1914  our  foreign  trade  was  a  diver- 
sion; to-day  it  is  a  necessity.  We  find  ourselves 
with  factories  of  greatly  expanded  capacity,  greater 
capacity  than  our  domestic  demands  can  absorb, 
and  we  are  faced  with  the  alternative  of  remaining 
in  and  increasing  our  position  in  the  markets  of  the 
world  or  reducing  output  and  depriving  ourselves  of 
the  lower  production  costs  we  attained  by  virtue  of 
volume  production.  For  six  years  we  have  been  in 
the  markets  of  the  world  in  a  more  or  less  repre- 
sentative way,  but,  lest  we  forget,  may  it  be  recalled 
that  the  world  markets  sought  our  wares  and  the 
world's  buyers  knocked  on  our  doors;  our  task  was 


easy — we  opened  the  doors,  took  the  remittances  and 
delivered  the  merchandise. 

Easy  come,  easy  go,  is  an  old  proverb,  yet  still  ap- 
plicable and  we  might  also  further  fortify  ourselves 
by  borrowing  from  divine  writ  words  that  can  be 
applied  to  our  foreign  trade  situation — namely, 
"Wherefore  let  him  who  thinketh  he  standeth  take 
heed  lest  he  fall." 

Perhaps  to  some  engineers  foreign  trade  may  seem 
far  afield,  but  only  last  week  the  president  of  one  of  our 
greatest  railroad  systems  in  his  testimony  before  the 
Interstate  Commerce  Commission  attributed  the  present 
decline  in  railroad  traffic  to  the  falling  off  of  our  foreign 
trade,  falling  off  $657,000,000  in  three  months  of  1920 
as  compared  with  1919.  Not  only  has  foreign  trade 
affected  our  railroad  systems  but  it  is  affecting  all  indus- 
tries, and  whatever  factors  affect  the  industries  with 
which  he  is  connected  should  properly  be  a  matter  of 
concern  to  the  engineer. 

Foreign  trade,  while  directly  a  merchandising  activity, 
has  a  very  direct  connection  with  engineering  and  its 
future  will  be  to  no  small  extent  dependent  on  the  knowl- 
edge the  engineer  has  of  the  conditions  and  the  charac- 
ters of  the  people  in  the  countries  in  which  his  product 
must  perform.  Some  four  years  ago,  when  our  expert 
sales  departments  ruled  that  a  magneto  was  not  neces- 
sary equipment  because  of  our  developed  battery  ignition 
systems,  it  was  soon  learned  that  conditions  in  many 
lands  demanded  the  magneto,  and,  despite  rulings,  those 
companies  that  disregarded  rulings  and  fitted  the  mag- 
neto were  well  repaid  for  their  consideration.  Others, 
who  for  a  time  resisted,  were  soon  converted  to  the 
necessity  of  the  magneto.  In  the  end  it  was  an  engineer- 
ing question,  and,  while  from  a  merchandising  viewpoint 
the  dropping  of  the  magneto  seemed  desirable  in  that  it 
facilitated  the  production,  yet  in  long-distance  view, 
which  should  be  the  engineering  view,  it  proved  neces- 
sary. It  is  because  of  many  situations  of  this  character 
that  engineering  must  be  more  intimately  associated  with 
such  factory  activities  as  merchandising  and  main- 
tenance as  well  as  with  design  and  production. 

The  factory  engineer  becomes  immediately  a  direct 

party  to  foreign  trade.    When  sales  in  certain  lands 

are  decelerated,  due  to  gasoline  selling  at  $1   per 

gallon,  or  in  another  country  where  the  horsepower 

tax  is  $5  per  year  per  horsepower,  we  get  a  close-up 

realization  of  how  interwoven  engineering  is  with 

merchandising  and  how  only  the  engineer  thoroughly 

familiar  with  the  fields  in  which  his  product  goes 

can  serve  his  company  best.     The  engineer  has  not 

sufficiently  weighed  the  factors  involved  in  domestic 

trade,  not  to  mention  foreign  trade. 

It  was  not  necessary  until  a  year  ago,  as  we  had  no 

world   competition,   but   to-day,   with   European   nations 

entering  the  field  and  with  some  of  them  actively  in  it 

tor  a  year,  it  is  necessary,  if  we  are  to  retain  our  position, 

to  give  early   consideration   to  these  and  other  related 

questions. 

To  draw  a  parallel  from  our  domestic  field,  two  of  our 
large  farm  tractor  manufacturers  have  within  the  last 
thirty  days  concluded  that  the  high  cost  of  fuel  in  com- 
parison with  animal  power  has  been  one  of  the  deterrents 
to  the  sale  of  farm  tractors  this  year.  If  this  becomes  a 
considerable  factor  at  home,  where  fuel  is  cheap  and 
the  machine  is  marketed  at  low  cost,  as  compared  with 
prices  at  which  it  must  be  sold  in  foreign  fields,  how 
much  more  a  consideration  does  it  become  with  $1  per 
gallon  fuel  and  machine  prices  nearly  doubled,  due  to 
freight,  insurance,  customs  and  shipping  charges? 

Only  one  year  ago  we  found  serious  engineering  de- 
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fects  in  certain  cars  in  our  own  country,  due  to  physical 
characteristics  on  our  own  Pacific  Coast,  and  yet  the 
engineer  was  ignorant  of  the  facts  and,  still  worse,  obsti- 
nate in  his  conviction  that  he  was  right.  It  was  finally 
the  sales  end  that  converted  the  engineer,  whereas  it  is 
the  duty  of  the  engineer  to  be  a  guide  to  the  sales  and 
correct  them  where  necessary.  The  engineering  mind 
must  give  consideration  to  those  factors  that  directly 
affect  his  company. 

As  engineers,  be  constantly  remindful  of  the  fact  that 
your  task  is  far  from  completion,  and,  while  in  the  last 
thirty  years,  scarcely  a  generation,  we  have  seen  a  meas- 
ure of  progress  scarcely  comprehended  to-day,  yet  the 
goal  lies  far  beyond  the  distant  hills.  Education  is  the 
greatest  need  of  the  hour  in  present-day  engineering, 
and  in  this  we  may  gain  hope  and  inspiration  in  pursu- 
ing education  along  its  devious  paths  from  Lessing,  the 
German  philosopher,  who  in  his  "Education  of  the  Hu- 
man Race,"  speaking  on  the  broad  subject  of  evolution 
and  the  devious  paths  it  pursues,  which  in  places  can 
scarcely  be  followed,  says: 

"Go  thine  inscrutable  way,  Eternal  Providence,  only 
let  me  not  despair  in  Thee  because  of  this  inscrutable- 
ness.  Let  me  not  despair  in  Thee  even  if  Thy  steps 
appear  to  be  going  back.  Is  it  not  true  that  the  shortest 
line  is  always  straight?" 

Education  should  only  begin  when  college  doors 
close  behind  us.     The  man  does  not  truly  live  who- 
ever   concludes    that    his    education    is    completed. 
"Education   gives   to  man  nothing  he   might   educe 
for  himself.    It  gives  him  that  which  he  might  educe 
for  himself  only  easier  and  quicker.     This   in  the 
same  way  that  revelation  gives  nothing  to  the  human 
species  which  the  human  reason  left  to  itself  might 
not  attain,  only  it  has  given  and  still  gives  the  im- 
portance of  these  things  earlier." 
The  extension  of  knowledge  and  securing  it  quicker 
and  easier  is  one  of  the  functions  of  our  society  that 
your  council  has  given  consideration  to  since  the  first 
of   the    year   and    which    was    under    consideration    last 
year.    Under  the  term  research  as  related  to  our  society, 
the  dominant  thought  is  securing  of  certain  knowledge 
earlier   and   with   less   expenditure   of   effort   and   with 
greater   conservation   of  the   talent   available    for   such 
work. 

Your  council  has  seen  fit,  after  deliberate  and 
mature  consideration,  to  actively  push  the  creation 
of  a  research  committee  that  will  take  its  place  in 
the  society  activities  along  with  standardization 
work.  It  is  impossible  to  see  what  development  lies 
ahead  and  what  expenditures  this  department  may 
make  for  the  next  feu  years,  but  in  magnitude  the 
research  organization  should  exceed  that  of  stand- 
ardization and  the  growth  of  the  department  is  only 
dependent  on  the  enthusiastic  support  that  is  given 
by  the  membership. 

Let  us  briefly  analyze  what  research  is,  as  contem- 
plated, and  what  it  would  mean  to  our  society  and  the 
members: 

First,  there  has  been  no  thought  of  creating  a  special 
research  laboratory  for  the  S.  A.  E.  in  which  to  carry  on 
experiments  necessary  in  any  research,  but  rather  that 
existing  laboratories  in  the  industry  and  outside  of  it 
be  utilized  for  such  work.  The  finances  of  the  society 
would  not  permit  of  creating  a  special  laboratory,  and 
the  feasibility  of  such  would  be  gravely  questioned  at 
this  time.  There  are  in  Government  bureaus,  such  as 
the  Bureau  of  Standards  and  the  Bureau  of  Mines,  and 
in  our  college  laboratories  and  in  our  industrial  labora- 
tories ample  equipment  for  all   necessary  research,  and 


it  would  be  wasteful  to  neglect  the  intelligent  use  of 
these  facilities. 

Second,  there  has  been  no  thought  in  the  research 
program  as  considered  to  encroach  on  what  might  be 
described  as  the  secret  developments  of  any  corporation. 
There  is  nothing  communistic  or  that  flavors  of  engineer- 
ing socialism  in  the  contemplated  program.  The  research 
program  contemplates  nothing  more  than  has  been  con- 
sidered as  beneficial  co-operation  in  associations  of  man- 
ufacturers. We  have  for  years,  even  for  centuries,  con- 
sidered these  industrial  associations,  formerly  known  as 
guides  for  the  efficient  promotion  of  trade,  not  only  de- 
sirable but  essential.  We  are  to-day  accomplishing 
through  them  results  not  considered  within  the  vale  of 
possibility  a  few  years  ago. 

There  is  nothing  in  the  research  planned  that 
usurps  the  programs  of  the  engineer  to-day.  There 
is  no  thought  of  extracting  the  scientific  discoveries 
of  one  company  and  distributing  them  broadcast  to 
the  remainder  of  the  industry.  Rather  research,  as 
planned,  is  to  do  the  things  that  thus  far  have  been 
left  undone.  It  is  to  obtain  certain  knowledge  not 
only  easier  but  quicker  and  to  be  more  certain  of 
its  accuracy. 

The  term  research  will  admit  of  certain  analysis  and, 
for  our  present  convenience,  we  may  consider  it  under 
three  heads  or  classes: 

1.  First  there  is  what  might  be  designated  explora- 
tional  research,  conducted  in  different  fields,  which  is  a 
purely  scientific  research  largely  conducted  by  indi- 
vidual scientists  with  the  thought  of  extending  the 
boundaries  of  human  knowledge.  This  research  is  akin 
to  an  explorer  starting  on  a  mission  of  discovery  in  an 
unknown  field,  a  case  in  point  being  that  of  the  Scandi- 
navian astronomist  who  has  led  a  life  of  study  in  his 
observation  stations  within  the  Arctic  Circle,  where  for 
twenty  years  he  has  studied  the  Aurora  Borealis  and  as 
a  result  has  established  certain  scientific  relationships 
previously  unknown  to  science  and  by  virtue  of  which 
new  scientific  areas,  so  to  speak,  have  been  brought  into 
the  field  for  intensive  study  by  the  scientific  and  engi- 
neering world.  With  us  this  research  program  has  little 
to  do.  It  has  not  been  considered  as  one  of  our  major 
activities.  It  must  be  left  to  the  physicist,  the  chemist, 
the  mathematician  and  the  general  scientist. 

2.  Secondly,  and  related  to  explorational  research, 
is  what  might  be  designated  intensive  research  in  the 
fields  brought  within  the  ken  of  engineering  by  ex- 
plorational work.  This  intensive  research  field  is  the 
one  that  our  program  has  to  do  with  and  in  which 
our  interest  is  greatest.  It  is  in  this  field  of  inten- 
sive research  where  economy  in  effort  is  most  needed 
and  where  the  measure  of  work  for  an  end  accom- 
plished is  greatest.  This  intensive  research  is  a  job 
that  involves  co-operation  and  organization,  and  the 
talent  used  can  rarely  be  used  in  explorational 
research. 

An  example  of  the  research  activity  in  this  held 
might  be  work  relating  to  fatigue  in  metals.     Such 
work   would   involve   an    almost    endless   number   of 
experiments  and   tests   extending   over   long   periods 
of  time  and  over  a  wide  range  of  materials  and  under 
varying  conditions.     Some  of  our  universities  have 
been  conducting  searches  of  this  character  in  which 
tests  have  been  carried  on  for  over  a  year  and  are 
still  far  from  completion. 
These  experiments  in  themselves  do  not  give  the  an- 
swer to  fatigue,  but   the   findings   must   be   interpreted, 
and  from  these  interpretations  deductions  made  so  that 
it  may   lie  possible  to  predict  the  fatigue  resistance  of 
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metals.  Intensive  researches  of  this  and  similar  char- 
acter have  and  are  in  progress,  and  are  supported  by 
large  industrial  corporations  who  have  their  own  re- 
search laboratories  and  who  recognize  the  magnitude 
of  the  work  and  the  urgent  necessity  of  it  by  their  liberal 
support. 

3.  The  third  kind  of  research  is  industrial  or  develop- 
ment research,  which  for  convenience  may  be  designated 
competitive  research  among  manufacturers  in  the  same 
field  of  industry,  and  is  a  research  which  our  program 
takes  no  part  in.  Competitive  or  development  research 
has  largely  to  do  with  developing  a  design  of  a  part  or 
completed  unit  or  entire  vehicle  for  manufacture  or  pat- 
ent protection.  This  is  the  research  that  many  corpora- 
tions are  more  directly  concerned  with  and  which  their 
laboratories  are  largely  engaged  upon.  This  is  the  re- 
search generally  carried  on  behind  locked  doors  carrying 
the  sign  "positively  no  admission."  This  is  the  research 
which  provides  the  manufacturing  secrets  of  a  corpora- 
tion. Our  contemplated  program  leaves  such  research 
where  it  is  to-day,  solely  with  the  manufacturer  where 
it  rightly  belongs.  Our  program  does  not  even  hint  at 
unlocking  the  door  or  removing  the  sign.  Competitive 
or  development  research  is  a  company  activity  and  must 
remain  such. 

Careful  discrimination  between  this  competitive  or 
development  research  and  intensive  and  explorational 
research  must  be  constantly  kept  in  mind.  Research  of 
the  intensive  character  will  tend  to  increase  possibilities 
for  competitive  and  development  research  rather  than 
restrict  them. 

Considering  the  influence  of  turbulence  in  connection 
with  the  internal  combustion  engine,  the  knowledge  of 
turbulence  elevates  the  standard  of  practice  of  the  en- 
tire industry  to  a  higher  and  wider  level  on  which  each 
corporation  interested  has  greater  possibilities  for  indi- 
vidual development,  patent  protection,  etc.  It  is  only  by 
a  recognition  of  this  that  we  will  progress  in  knowledge 
as  the  demands  of  the  day  require. 

May  we  interpolate,  "research  gives  to  man  nothing  he 
might  not  educe  for  himself,  but  it  gives  it  to  him  easier 
and  quicker."  So  with  intensive  research;  the  cost  is  so 
great  and  the  time  needed  so  long  that  only  by  co-opera- 
tion and  organization  in  the  long  chain  of  tests  can  we 
secure  the  knowledge  quicker,  easier,  cheaper,  and  are 
sooner  able  to  incorporate  the  results  in  industry.  Do 
not  forget,  art  is  long  and  time  is  fleeting. 

One  great  need  to-day  is  the  training  of  men  com- 
petent to  carry  out  the  intensive  research,  needs  not 
alone  of  our  colleges  but  of  our  industries.  Our 
colleges  are  not  graduating  enough  men  of  research 
caliber  to  care  for  the  needs  unless  co-operation  and 
organization  are  used.  We  must  conserve  the  human 
material  we  have  available.  No  persons  are  more 
conscious  of  this  shortage  of  research  personnel 
than  our  college  heads,  and  no  one  regrets  this  more 
than  they  do.  Too  frequently  the  curriculum  are 
not  conducive  to  such  training. 

Up  to  the  last  few  years  there  has  been  little  thought 
of  co-operation  for  conservation  in  college  research,  and 
still  less  thought  of  co-operation  in  intensive  research 
in  industrial  plants.  There  is  to-day  not  only  a  lack  of 
appreciation  of  research  by  the  engineers  but  by  com- 
pany executives,  and,  just  as  our  standardization  pro- 
gram met  with  opposition  at  its  inception  and  still  does 
in  some  quarters,  so  we  may  anticipate  opposition  in 
research  until  it  is  more  adequately  understood. 

Research  is  not  going  to  deprive  any  engineer  of 
his  present  work,  rather  it  is  going  to  enable  him  to 


obtain  results  which  otherwise  might  not  be  possible. 
It  is  going  to  provide  him  with  an  arsenal  well 
stocked  with  knowledge  that  will  serve  him  and 
speed  his  efforts  to  better  work. 

Our  research  committee  has  had  one  specific  object  in 
mind;  namely,  securing  as  the  director  of  this  work  a 
man  competent  not  only  to  carry  on  intensive  research 
work  but  to  be  capable  of  the  more  difficult  task;  namely, 
to  correctly  interpret  the  results  obtained  from  such. 
There  is  a  lack  of  uniformity  of  interpretation  of  results 
obtained  and  a  consequent  failure  to  reach  conclusions 
and  make  correct  deductions.  In  some  intensive  re- 
searches conducted  by  one  engineer  certain  factors  are 
neglected  in  experiments,  so  that  comparison  of  results 
of  experimentation  covering  the  same  field  by  other 
groups  of  engineers  cannot  be  made.  The  measure  of 
result  that  should  have  been  achieved  for  the  effort  ex- 
pended is  not  achieved.  The  money  has  been  expended. 
The  useful  time  has  been  consumed;  the  human  energy 
has  been  consumed,  but  results  are  not  what  they  should 
have  been.  A  competent  director  should,  with  reasonable 
co-operation,  be  able  to  eliminate  such  losses. 

Had  we  a  surplus  of  human  research  talent  our  pro- 
gram for  intensive  research  would  scarcely  be  necessary, 
but  with  a  shortage  of  available  men  the  need  for  such 
co-operative  work  becomes  imperative.  In  considering 
our  research  problem  we  suggest  that  the  word  research 
be  divested  of  early  associations  and  your  conception  of 
it  be  revised  and  that  it  be  weighed  in  the  light  of  the 
work  to  be  done,  the  end  to  be  accomplished  and  the 
tools  and  personnel  available,  keeping  in  mind  the  differ- 
ences between  intensive  and  competitive  research.  Do 
not  forget  that  the  confines  of  competitive  and  develop- 
ment research  are  not  to  be  invaded  or  molested  by  our 
work,  but  that  the  field  for  such  is  to  be  broadened  and 
lengthened  by  the  intensive  research  program  contem- 
plated. 

No  time  could  be  more  appropriate  than  the  present 
for  the  commencement  of  such  work.  In  times  of  pros- 
perity, when  a  company  wishes  a  result  along  a  certain 
research  line,  the  answer  is  wanted  almost  immediately. 
Such  is  not  possible.  By  beginning  now  the  program  will 
develop  with  a  readjustment  of  the  industry,  and  some 
progress  will  be  made  by  the  time  urgent  demands  are 
coming  in. 

There  is  no  thought  in  a  co-operative  intensive  re- 
search program  such  as  outlined  of  discouraging  similar 
researches  by  corporations  equipped  and  manned  for 
such  or  of  interfering  in  such  work;  but  as  with  similar 
researches  in  the  electrical  and  other  fields,  those  cor- 
porations privately  equipped  for  such  work  have  been 
liberal  in  contributing  their  aid  and  finances  for  co- 
operative research.  Such  work  will  have  a  very  desirable 
influence  by  creating  greater  self-reliance  on  the  part 
of  the  individual  engineer  which  will  be  engendered  by 
such  work.  Those  institutions  that  have  made  greatest 
progress  in  such  work  tell  us  that  the  personnel  has  very 
largely  to  be  trained  to  the  work. 

Colleges  by  virtue  of  their  curricula  do  not  make  re- 
search engineers.  Individual  training  is  necessary.  Self- 
reliance  is  essential.  Ability  to  proceed  step  by  step 
from  the  known  to  the  unknown  is  essential.  The  French 
philosopher,  Rene  Descartes,  in  the  sixteenth  century 
gave  us  a  good  example  of  what  can  be  accomplished 
where  self-reliance  is  developed.  In  his  "Discourse  on 
Method,"  in  which  Descartes  laid  the  foundation  work 
for  modern  thought  and  made  possible  the  whole  modern 
philosophic  development,  he  says: 

"Men  should  gather  the  greatest  satisfaction  from 
progress  made  in  the  search  after  truth.     In  the  same 
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way  I  thought  that  the  sciences  contained  in  books  com- 
posed as  they  are  of  the  opinions  of  many  different  indi- 
viduals massed  together  are  further  removed  from  truth 
than  the  simple  inferences  which  a  man  of  good  sense, 
using  his  natural  and  unprejudiced  judgment,  draws 
respecting  the  matters  of  his  experience.  .  .  .  The  long 
chain  of  simple  and  easy  reasonings  by  which  geometers 
are  accustomed  to  reach  the  conclusions  of  their  most 
difficult  demonstrations  has  led  me  to  imagine  that  all 
things  to  the  knowledge  of  which  man  is  competent  are 
mutually  connected  in  the  same  way,  and  that  there  is 
nothing  so  far  removed  from  us  as  to  be  beyond  our  reach, 
or  so  hidden  that  we  cannot  discover  it,  provided  only  we 
abstain  from  accepting  the  false  for  the  true  and  always 
preserve  in  our  own  thoughts  the  order  necessary  for  the 
deduction  of  one  truth  from  another." 

To-day,  as  always,  the  greatest  problem  in  engi- 
neering is  the  engineer.  Man  dominates  here  as  in 
all  other  spheres  and  only  in  proportion  as  the  man, 
tagged  as  he  may  be  with  the  title  of  engineer,  etc., 
plays  his  part  and  considers  the  attainment  of 
knowledge  as  the  chief  end  in  life,  will  our  industry 
develop  and  will  we  reach  that  stature  and  be  ca- 
pable of  measuring  ourselves  successfully  with  the 
nations  of  the  world  as  we  should. 

We  have  been  parties  of  an  industry  whose  lot  has 
been  an  easy  one.  As  an  industry  we  have  grown  by 
leaps  and  bounds.  Our  progress  has  been  comparable 
to  that  of  an  army  in  the  field  that  has  made  great  gains 
of  territory  without  adequately  consolidating  its  position 
as  it  progressed  and  suddenly  finds  itself  in  an  un- 
expected situation.  We  have  not  at  all  times  taken  accu- 
rate measure  of  our  progress  nor  taken  a  sufficiently 
long-distance  survey  of  the  future.  We  are  now  at  a 
time  when  looking  ahead  is  more  necessary  than  it  has 
been  heretofore.  We  require  better  qualifications  to 
cope  with  the  situation.  For  the  first  time  we  are  in 
a  world's  competitive  market;  a  market  in  which  merit 
counts,  and  no  effort  must  be  neglected,  no  stone  left 
unturned  to  fit  us  in  the  highest  stage  of  perfection  to 
meet  the  tasks  that  lie  ahead. 


The  report  of  the  treasurer  showed  the  society  to  be  in 
excellent  financial  condition,  the  net  assets  being  over 
$130,000.  This  is  about  the  same  as  last  year,  despite  the 
heavy  depression  period  through  which  we  have  passed. 

C.  F.  Scott,  chairman  of  the  Meetings  Committee,  re- 


viewed the  last  few  meetings  in  his  report  and  stated  that 
seven  general  technical  sessions  have  been  held.  Among 
the  future  meetings  which  have  been  arranged  are  several 
special  sessions,  including  a  joint  gathering  of  the  S.A.E. 
and  A.S.M.E.  at  the  Aberdeen,  Md.,  Proving  Grounds. 
This  meeting  will  be  held  some  time  in  October  and  has 
been  arranged  at  the  invitation  of  the  Ordnance  Depart- 
ment. 

The  annual  motor  boat  meeting  will  take  place  as  usual 
in  New  York  City  during  the  motor  boat  show.  The  date 
of  the  annual  winter  meeting  has  not  yet  been  fixed.  It 
will  not  be  determined  until  the  date  of  the  New  York  show 
has  been  announced.  It  has  been  suggested  that  the  win- 
ter dinner  and  carnival  be  combined  into  one  affair  this 
year.  The  Meetings  Committee  is  considering  the  holding 
of  extension  meetings  in  industrial  centers  where  no  sec- 
tions are  now  located. 

The  Sections  Committee  reports  that  there  are  now 
eleven  sections  in  the  society.  The  new  additions  since  last 
year  are  Boston,  with  a  membership  of  57;  Dayton,  with 
60,  and  Washington,  with  25.  The  members  in  California 
have  had  two  luncheon  meetings,  but  a  section  in  that 
State  is  not  being  planned  at  this  time.  The  number  of 
section  members  for  1921  is  1209  as  compared  with  1085  a 
year  ago.  The  Society  now  has  5468  members.  A  year 
ago  there  were  5231.  The  membership  committee  reports 
a  steady  growth  in  all  grades  of  membership.  The  full 
members  now  total  2790,  an  increase  of  84  for  the  year. 

Three  members  of  the  Nominating  Committee  were 
elected  at  the  meeting  to-night.  Because  this  committee  is 
to  complete  its  work  during  the  meeting  held  here,  it  was 
required  that  all  the  nominees  be  present.  Those  elected 
were:  George  P.  Dorris  of  St.  Louis,  Elmer  A.  Sperry  of 
New  York,  and  R.  E.  Northway  of  Boston. 

The  other  members  of  the  Nominating  Committee  are 
elected  and  reported  by  the  various  sections.  They  are: 
Boston,  L.  W.  Rosenthal;  Buffalo,  H.  R.  Corse;  Cleveland, 
A.  E.  Jackman;  Dayton,  T.  A.  Midgley;  Detroit,  Russell 
Huff;  Indiana,  W.  G.  Wall;  Metropolitan,  H.  W.  Slauson; 
Midwest,  Force  Bain;  Minneapolis,  A.  W.  Scarritt;  Penn- 
sylvania, F.  W.  Germane;  Washington,  H.  C.   Dickinson. 

The  Standards  Committee  held  one  of  its  most  success- 
ful meetings.  It  passed  practically  all  of  the  standards  as 
printed  in  Automotive  Industries  of  last  week.  The  ex- 
ceptions were  that  portion  of  the  parts  and  fittings  divi- 
sion which  affects  studs  and  the  report  on  battery 
ratings  for  isolated  plants.  Both  were  referred  back  to 
their  respective  committees   for  further  consideration. 


Hard  Copper 


I 


EACH  month  numerous  requests  are  received  by  the 
Bureau  of  Standards  for  information  concerning 
the  hardening  or  tempering  of  copper.  As  the  informa- 
tion desired  by  all  those  writing  to  the  Bureau  appears 
to  be  about  the  same,  it  has  seemed  desirable  to  make  a 
short  statement  on  this  subject. 

There  is  nothing  new  or  mysterious  about  hardened 
copper.  It  is  not  one  of  the  lost  arts ;  immense  quantities 
are  in  commercial  use  and  added  uses  for  it  are  being 
found  every  day.  There  are  two  well-known  methods  of 
hardening  copper,  the  first  being  by  means  of  mechanical 
working,  while  the  second  is  to  alloy  it  with  a  certain 
amount  of  another  metal  and  in  some  cases  with  more  than 
one  metal.  As  examples  of  the  first  kind  of  hardened  copper, 
we  may  consider  hard  drawn  copper  wire  and  cold  drawn 
tubing.    The  wire  used  for  every-day  trolley  systems  is  a 


good  example  of  one  of  these  classes.  Copper  hardened 
by  the  second  method  is  not  usually  referred  to  as  copper 
but  as  brass  and  bronze.  Many  persons  apparently  igno- 
rant of  the  fact  that  hardened  copper  is  in  use  every  day 
have  so  manipulated  the  melting  of  copper  in  their  ex- 
periments that  the  resulting  melt  is  impregnated  with 
oxide.  Cuprous  oxide  is  soluble  in  molten  copper  and 
alloys  with  it  in  exactly  the  same  sense  as  the  metals 
mentioned  above.  Copper  treated  in  this  way  is  consid- 
erably harder  than  the  pure  metal  but  is  unsuited  for 
most  commercial  purposes. 

The  above  information  will  come  as  a  disappointment 
to  the  many  thousand  metallurgical  sharps  who  have 
rediscovered  the  secret  of  the  ancient  Egyptians  within  the 
recollection  of  the  present  generation  alone. 
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S.  A.  E.  SUMMER  MEETING 


Cylinder  Actions  in  Gas  and  Gasoline 

Engines 

Condensed  from  a  paper  prepared  for  the  Semi-annual  S.A.E.  Meeting  by 
Sir  Dugal  Clerk,  the  eminent  British  authority  on  gas  engines.  Inflamma- 
tion, turbulence,  specific  heat  of  gases  and  other  items  are  discussed. 


SIR  DUGALD  CLERK,  in  his  paper  prepared  for  the 
S.A.E.  Summer  Meeting,  discusses  various  phases  of 
the  combustion  in  engine  cylinders  in  the  light  of  ex- 
perimental results  obtained  by  himself  and  others.  Most 
of  his  experiments  were  made  with  coal  gas,  and  while 
the  numerical  results  are  not  exactly  the  same  as  would 
be  obtained  with  gasoline,  they  throw  much  light  on  what 
may  be  expected  in  gasoline  engines.  The  principal  ac- 
tions common  to  all  internal  combustion  engines  are  de- 
scribed as  follows: 

During  the  suction  stroke  of  the  ordinary  four-stroke 
internal-combustion  engine,  the  charge  of  air  and  gas  or 
air  and  gasoline  vapor  and  spray  flows  through  the  valve 
opening  at  a  velocity  which  usually  exceeds  100  ft.  per  sec. 
or  68  m.p.h.  It  enters  the  cylinder  and  fills  it  with  a  mix- 
ture t)f  the  fresh  charge  and  the  exhaust  gas  remaining 
from  the  last  power  stroke,  all  in  a  state  of  violent  agita- 
tion or  eddying.  This  agitation  dies  down  in  time,  but  at 
the  end  of  the  compression  stroke,  just  before  ignition, 
there  remains  a  considerable  internal  motion.  In  a  gas 
engine  of  9-in.  cylinder  diameter  and  17-in.  stroke  tested 
by  me  I  found  the  residual  turbulence  at  that  point  suf- 
ficient to  increase  the  velocity  of  the  spread  of  the  flame 
after  ignition  to  three  times  that  which  occurs  in  a  still 
mixture  of  the  same  composition.  As  this  state  depends 
on  the  piston  speed,  an  increase  of  the  piston  speed  causes 
an  increase  of  the  initial  turbulence,  and  hence  a  more 
rapid  spread  of  flame  to  meet  the  increased  rate  of  piston 
movement.  Without  this  automatic  change  of  ignition 
rate  the  high-piston-speed  gasoline  engine  would  have 
been  impossible. 

During  the  suction  stroke  the  mixed  charge  passes 
through  the  valve  opening  at  the  temperature  of  the  at- 
mosphere, in  the  case  of  the  gas  engine,  but  somewhat 
below  it  in  the  usual  case  of  the  gasoline  engine,  due  to 
evaporation  of  the  liquid  fuel;  and  as  the  valves  and  pis- 
ton-end and  cylinder  walls  are  hotter  than  the  charge, 
heat  flows  into  it,  and  whenever  the  charge  is  complete  its 
temperature  is  raised  in  a  gas  engine  to  about  212  deg. 
Fahr.,  partly  because  of  the  heat-flow  into  the  charge 
and  partly  because  the  cool  charge  is  mixed  with  a  cer- 
tain proportion  of  hot  exhaust-gases  at  beginning  of  suc- 
troke,  whose  temperature  is  about  930  deg.  Fahr. 
This  mixture  at  the  suction  temperature  of  212  deg. 
Fahr.,  when  compressed  in  the  engine  mentioned  which 
has  a  5.5  compression-ratio,  rises  to  about  680  deg.  Fahr. 
at  a  pressure  of  aboul  120  lb.  per  sq.  in.  above  atmosphere. 
On  ignition  the  temperature  rises  to  a  maximum  of  2912 
deg.  Fahr.  in  about  I  40  sec,  and  the  maximum  corre- 
sponding pressure  becomes  about  330  lb.  per  sq.  in.  above 
atmosphere  at  nearly  1 '20  of  the  forward  stroke.  The 
speed  of  this  engine  is  200  r.p.m.,  so  that  one  revolution 
takes  0.30  sec.  and  a  single  stroke  0.15  sec.     Had  turbu- 


lence been  absent  at  the  time  of  ignition  it  would  have 
required  nearly  0.1  sec.  to  complete  the  spread  of  the 
flame  and  the  maximum  temperature  would  not  have  been 
attained  till  half  stroke  forward. 

The  time  of  inflammation  necessary  for  a  gasoline  en- 
gine running  at  1200  r.p.m.  is  much  shorter;  at  this  speed 
it  should  not  exceed  1  120  sec,  and  at  higher  speeds  much 
greater  rapidity  is  required  to  give  reasonable  efficiency. 
The  late  Dr.  W.  Watson  gave  1/300  sec.  as  the  time  in 
a  small  gasoline  engine  tested  by  him.  Assuming  the 
flame  to  travel  4  in.  to  fill  the  small  cylinder,  then  its 
velocity  must  be  100  ft.  per  sec. 

With  gasoline  engines  operating  at  1600  r.p.m.,  with 
overhead  valves  opening  directly  into  the  cylinder  which 
was  7.25  in.  in  diameter  with  an  8.50-in.  stroke,  Sir 
Dugald  obtained  an  indicated  thermal  efficiency  of  33  per 
cent,  and  this  value  is  about  0.7  of  the  air  standard  and 
about  88  per  cent  of  the  actual  working-fluid  standard. 
Mr.  Ricardo  has  designed  and  built  a  special  single-cylin- 
der gasoline  engine  arranged  so  as  to  permit  of  altering 
the  compression-ratio  while  the  engine  is  running.  He 
has  published  (Table  1)  the  maximum  indicated  thermal 
efficiency  obtained  at  values  of  1/4,  1/5  and  1/7  respec- 
tively for  1/r.  To  enable  this  wide  compression  range 
to  be  attained  he  used  benzol.  Mr.  Ricardo  followed  Sir 
Dugald  in  giving  an  approximate  formula  for  the  actual 
working-fluid  efficiency  at  different  compression.  The 
latter  proposed  the  use  of  a  value  of  1.285  for  y  for  the 
particular  fluid  of  the  gas  engine;  for  the  products  of  com- 
bustion of  benzol  and  gasoline  Mr.  Ricardo  uses  1.295. 

TABLE    1 — VARYING    COMPRESSION-RATIO    EXPERIMENTS    USING 


BENZOL 

Ratio  ol 

Ratio  of 

i  ibserved 

c  iliserved 

Thermal 

to 

Efficiencj 

Maximum 

ndicated     I  lalculated 

to 

on-        Thermal  Efficiency       Thermal 

Air-Cycle 

Air-Cycle 

Ratio 

Calculated 
B=l—  (Vr)'.' 

Observed    Efficiency 

Efficiency 

Efficiency 

1/4 

0.337 

0.277           0.82 

0.425 

0.650 

1/5 

0.380 

0.316           0.83 

0.475 

0.665 

1/7 

0.440 

0.372           0.85 

0.540 

0.685 

The  change  from  %  to  17  compression-ratio  raises 
the  indicated  thermal  efficiency  from  27.7  to  37.2  per  cent ; 
that  is,  only  74.5  per  cent  of  the  fuel  used  at  the  low  com- 
pression is  required  to  produce  the  same  power  at  the 
higher,  and  the  ratio  between  no  heat  loss  and  practice 
rises  from  82  to  85  per  cent.  The  mechanical  efficiency 
also  rises,  so  that  the  saving  is  well  worth  making.  The 
air-cycle  ratio  varies  from  0.650  to  0.685,  practically  0.7, 
the  same  as  with  the  gas  engine. 

Sir  Dugald  referred  to  the  subject  of  detonation  and 
said  that  it  was  a  very  old  trouble,  as  he  experienced  it 
with  the  first  (two-stroke)  engines  he  built  in  a  very  pro- 
nounced form.     In  later  engines  he  overcame  the  trouble 
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by  using  what  he  refers  to  as  exhaust  super-compression, 
that  is,  injecting  cooled  exhaust  gases  into  the  cylinder  at 
the  charging  end  of  the  stroke  so  as  to  raise  the  pressure 
of  the  charge  to  3-5  lb.  p.  sq.  in.  above  atmosphere  before 
compression  began.  He  expressed  the  opinion  that  trouble 
from  knock  in  present  day  kerosene  engines  could  be  elim- 
inated by  using  a  mixture  of  exhaust  gas  from  the  engine 
■with  the  air  entering  the  cylinder. 

Turbulence 

Reference  is  also  made  to  the  subject  of  turbulence,  and 
in  this  connection  Sir  Dugald  claims  to  have  discovered 
that  the  turbulence  created  by  the  high  velocity  of  the  air 
and  gas  in  entering  the  cylinder,  persists  during  the  com- 
pression stroke  of  the  gas  or  gasoline  engine  to  a  sufficient 
extent  to  affect  profoundly  the  rate  of  inflammation  of 
the  compressed  mixture.  This  investigation  was  made  in 
1911.  Long  before  that  time  he  was  fully  aware  that  (a) 
turbulence  existed  in  the  engine  cylinder  during  the  ad- 
mission of  the  charge  through  the  inlet  valve  and  passage 
and  (b)  that  if  turbulence  be  produced  in  a  mixture  of 
gas  and  air  the  inflammation  of  the  charge  proceeds 
more  rapidly. 

The  flame  velocity  in  an  engine  varies  with  the  suction 
velocity  and  also  with  the  gaseous  or  liquid  fuel  employed. 
Thus  in  one  large  cylinder  gas  engine  of  22-in.  diameter 
and  34-in.  stroke,  running  at  160  r.p.m.,  the  explosion 
period  with  Mond  gas,  suction  gas  and  coal  gas  was  re- 
spectively 1  21,  1/24,  and  1  38  sec,  and  the  correspond- 
ing flame  velocity  47,  54  and  85  ft.  per  sec.  The  inlet 
velocity  was  160  ft.  per  sec.  In  a  smaller  gas  engine  the 
inlet  velocity  was  100  ft.  per  sec.  and  the  flame  velocity 
37  ft.  per  sec.  With  the  richest  mixtures  used  in  gas 
and  gasoline  engines  the  flame  temperature  rises  as  a 
maximum  value  to  3632  deg.  Fahr.,  although  one  set  of 
experiments  made  by  Professors  Dalby  and  Callendar 
reached  4352  deg.  Fahr.  In  both  gas  and  gasoline  en- 
gines the  rate  of  flame  transmission  with  turbulence  varies 
from  30  to  100  ft.  per  sec. 

Sir  Dugald  says  that  in  a  book  on  The  Gas  Engine 
published  in  1886  he  developed  the  thermodynamics  of  the 
engine  and  deduced  the  equation  for  thermal  efficiency  in 
terms  of  compression  ratio  as  follows: 


1 


(1  r) 


where  1  r  is  the  compression  ratio.  This  is  now  often  re- 
ferred to  as  the  air  standard  efficiency.  It  has  the  follow- 
ing values  for  different  compression  ratios:  '  •. — 0.246; 
'A  —  0.360;  y4  —  0.430;  1  <b  —  0.480;  1/6  -  0.510;  1  7 
-  0.550;  1/10  —  0.610;  1  20  —  0.700;  1/100  —  0.850. 
A  Cunimittee  of  the  Institution  on  Efficiency  of  Internal 
Combustion  Engines  adopted  this  standard.  It  made  tests 
on  three  engines,  of  5.5,  9  and  14  in.  bore  respectively,  all 
using  a  compression  ratio  of  5.5,  and  by  dividing  the  in- 
dicated thermal  efficiency  by  the  air  standard  efficiency 
the  result  was  0.61  for  the  5.5  in.  bore  engine,  0.65  for 
the  9-in.  bore  and  0.69  for  the  14-in.  bore  engine.  As  a 
result  of  many  tests  it  can  be  accepted  that  in  practice,  if 
we  calculate  the  maximum  indicated  thermal  efficiency 
from  the  corresponding  ratio  of  the  air  standard,  0.6  can 
be  taken  as  the  minimum  and  0.7  as  the  maximum. 

It  was  known  in  1905  that  the  specific  heats  of  the 
products  of  combustion  are  higher  than  that  of  air  and 
that  they  increase  with  rise  in  temperature,  but  the  spe- 
cific heat  values  were  verj  uncei  tain  Accordingly  Sir  Du- 
gald set  to  work  with  the  largest  engine  available  to  the 
Committee  on  Efficiency  of  Internal  Combustion  Engines 

termined  the  specific  heal  of  the  flame  in  the 
bustion  chamber  by  a  new  met  hod  depending  on  alternate 
compression  and  expansion  of  the  flame  within  the  cylin- 
der.    As  a  result  he  reached  the  conclusion  that  the  en- 
gine converted  into  indicated  work  88  per  cent  of  the  heat 


which  it  possibly  could  have  converted  into  work,  consid- 
ering the  properties  of  the  working  fluid.  These  tests 
were  made  on  a  slow  speed  large  bore  engine,  but  recent 
experiments  made  by  Mr.  Ricardo  have  shown  that  equally 
good  results  can  be  obtained  with  gasoline  engines. 

In  1911  Sir  Dugald  observed  that  the  rate  of  explosion 
rise  in  an  engine  varied  with  the  rate  of  revolution,  and 
he  ascribed  this  to  the  turbulence  or  eddying  caused  by 
the  rush  of  gas  into  the  cylinder  during  the  suction  stroke, 
which  persisted  during  the  compression  stroke.  In  most 
gas  and  gasoline  engines  the  mean  velocity  of  charge-flow 
through  the  inlet-valve  is  at  the  rate  of  100  ft.  per  sec, 
and  flame  carried  at  this  rate  would  completely  fill  the 
combustion  space  of  this  engine  in  about  1/130  sec,  as  the 
distance  from  each  igniter  to  the  extreme  wall-limit  is 
about  9  in.  The  actual  time  taken  for  normal  complete 
inflammation  was  respectively  1  27  and  1  30  sec,  so  that 
the  rate  of  normal  flame-propagation  with  turbulence  was 
about  100-^4.5  =  22.25  ft.  per  sec,  while  the  rate  with 
trapped  ignition  and  turbulence  nearly-died-down  was 
about  8.9  ft.  per  sec.  From  this  it  appears  that  the  ef- 
fect of  suction  turbulence  is  to  increase  the  rate  of  in- 
flammation about  13  ft.  per  sec.  in  this  particular  engine 
running  at  180  r.p.m.  The  rate  of  inflammation  in  Clerk's 
closed-vessel  experiments  with  a  similar  mixture  was  about 
4  ft.  per  sec,  and  in  Bairstow  and  Alexander's  correspond- 
ing experiments  2.5  ft.  p.s.  In  a  large  vessel  having  a 
capacity  of  6.2  cu.  ft.  with  a  similar  mixture,  Hopkinson 
found  the  rate  of  inflammation  5  ft.  p.  s.  The  velocity  of 
inflammation  in  an  actual  engine  is  thus  from  4  to  5  times 
that  found  in  a  closed  vessel  by  Clerk  and  Hopkinson,  and 
9  times  that  found  by  Bairstow  and  Alexander.  Clerk's 
experiments  would  suggest  a  residual  turbulence  effect  in 
this  engine  at  the  moment  of  about  20  ft.  p.  s. 

The  late  Professor  Hopkinson  experimented  on  turbu- 
lence at  the  same  time,  but  he  operated  in  a  closed  vessel 
and  produced  his  turbulence  by  the  rotation  of  a  fan  within 
the  mixture.  He  used  a  cylindrical  vessel  12  in.  in  diam- 
eter by  12  in.  long,  with  the  fan  mounted  at  the  center. 
The  experiments  showed  a  great  increase  of  the  speed  of 
inflammation  consequent  on  the  motion  of  the  gas.  With 
a  mixture  of  1  part  of  gas  and  9  parts  of  air  by  volume, 
the  time  from  ignition  to  maximum  pressure  with  the  gas 
at  rest  was  about  0.13  sec;  with  the  fan  running  at  2000 
r.p.m.  it  was  reduced  to  0.03  sec,  and  at  4500  r.p.m.  to 
0:02  sec. 

Method  of  Measuring  Specific  Heat 

To  study  the  phenomenon  of  heat  loss  and  the  variation 
of  specific  heat,  Sir  Dugald  in  1904  devised  a  new  method 
of  experimentation  already  referred  to.  By  it  the  actual 
working  fluid  behind  the  piston  could  be  made  to  give 
information  on  these  points  during  the  process  of  explo- 
sion. A  14  x  22  in.  single  cylinder  engine  was  used,  and 
the  exhaust  and  inlet  valve  levers  were  furnished  with 
pins  of  extra  length,  so  that  the  rollers  on  these  pins 
could  be  moved  into  and  out  of  the  range  of  the  cams. 

A  spring-and-trigger  gear  was  arranged  30  that  the 
rollers  could  be  put  out  of  range  of  the  cams  at  any  re- 
quired instant.  By  this  contrivance  the  engine  could  be 
run  in  its  normal  way  in  accordance  with  the  Otto  cycle  at 
either  light  or  heavy  load,  and  any  given  explosion  could 
be  selected  for  the  purpose  of  the  experiment  by  operating 
the  trigger  at  the  proper  moment.  It  was  thus  possible  to 
run  the  engine  at  its  normal  speed  under  the  usual  pro- 
pelling explosions,  and  to  select  at  any  given  moment  an; 
particular  charge,  move  the  rollers  out  of  the  range  of 
the  cams  immediately  the  charge  entered,  and  so  obta 

ion  and  expansion  stroke  in  the  u  ual  manner,  with 
the  usual  charge.  Bu1  both  inlet  and  exhaust-valves  were 
held  closed  and  the  charge  was  retained  in  the  cylinder. 
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Fig.    1— Diagram    of    the   explosion    and   alternate   com- 
pression   and    expansion    of    hot    gases    in    an    internal- 
combustion    engine   cylinder. 

When  the  exhaust  period  was  approached,  the  exhaust- 
valve  remained  shut,  and  accordingly  the  hot  exhaust- 
gases  were  retained  in  the  cylinder  and  compressed  by  the 
return  stroke  of  the  piston  into  the  combustion  space  at 
the  end  of  the  cylinder.  The  energy  of  the  flywheel  was 
sufficient  to  keep  up  the  rotations  of  the  engine,  with  but 
little  fall  in  speed  during  the  short  period  of  observation. 
The  piston  was  thus  caused  to  move  to  and  fro,  alter- 
nately compressing  and  expanding  the  hot  gases  which 
were  contained  in  the  cylinder. 

An  indicator-card  taken  from  such  an  initial  explosion 
and  expansion  and  the  subsequent  series  of  compressions 
and  expansions  is  given  at  Fig.  1;  a  6  is  the  ordinary 
compression-line  indicating  the  compression  of  the  charge 
before  explosion,  b  c  is  the  usual  explosion-line,  and  c  d  the 
usual  expansion-line  after  explosion.  At  d,  however,  in- 
stead of  the  pressure  falling  to  atmospheric  by  the  opening 
of  the  exhaust-valve,  as  the  exhaust-valve  remains  closed 
no  escape  of  the  hot  products  of  combustion  is  possible, 
and  accordingly  the  return  of  the  piston  produces  the 
compression-line  d  e;  the  next  outward  movement  of  the 
piston  produces  the  expansion-line  e  /,  followed  by  the 
compression-line  /  g;  expansion-line  g  h;  compression-line 
h  i;  expansion-line  i  j;  compression-line  j  k;  expansion- 
line  k  I,  and  so  on. 

In  Fig.  2  is  shown  the  expansion  and  compression 
diagram  without  the  explosion  line.  Referring  to  this 
diagram,  the  fall  in  temperature  between  e  and  g  is  not 
entirely  due  to  cooling,  which  may  be  shown  as  follows: 
When  the  expansion  e  /  takes  place,  the  gases  perform 
work  on  the  piston  equal  to  the  area  e  f  o  p;  when  the 
compression  /  g  takes  place,  the  piston  performs  work  on 
the  gases  equal  to  the  area  /  g  p  o,  so  that  more  work  has 
been  performed  by  the  gases  on  the  piston  than  by  the 
piston  on  the  gases.  Some  work  has  therefore  been  done 
by  the  gases  during  the  interval  between  points  e  and  g. 
That  is,  part  of  the  temperature  difference  trt,  is  due  to 
work  done;  it  is  not  all  due  to  heat  lost  through  the  cylin- 
der walls.    The  difference  between  the  two  work  areas  is 

e  f  g. 

If  the  specific  heat  of  the  gaseous  mixture  at  the  tem- 
peratures between  t,  and  t,  be  known,  then  the  tempera- 
ture-fall due  to  the  work-area  e  f  g  can  be  calculated,  and 
when  deducted  from  the  total  temperature-fall  it  gives 
the  temperature-fall  due  to  heat-flow  through  the  cylin- 
der walls  It  is  found  that  the  specific-heat  value  need 
be  only  approximately  known,  as  the  temperature-fall 
equivalent  of  the  work-area  e  f  g  ia  small  in  comparison 
with  the  total  temperature-fall,  and  little  error  is  intro- 
duced by  a  considerable  error  in  the  specific-heat  value. 
This  method  enables  a  true  temperature-fall  curve  to  be 
drawn,  showing  the  progressive  fall  of  temperature  in- 
curred from  revolution  to  revolution  under  the  actual 
ing  conditions  of  the  engine. 


ssion    and    expansion 
the   explosion    line   omitted. 


Proceeding  in  the  manner  described,  Sir  Dugald  pre- 
pared cooling  curves  from  the  14  x  22  in.  engine  under 
two  conditions,  viz.  (a)  without  load,  the  cylinder  kept 
cool  and  the  engine  running  at  120  r.p.m. ;  (6)  with  full 
load,  jacket  at  160  deg.  Fahr.  and  engine  running  at  160 
r.p.m. 

The  cooling  curves  show  the  temperature  fall  due  to  heat 
loss,  with  mean  temperature  of  the  gases  varying  from  212 
to  2732  deg.  Fahr.  and  the  exposure  calculated  to  one  sec- 
ond. Fig.  3  gives  the  temperature  falls  incurred  per 
second  for  different  mean  temperatures,  calculated  in  time. 
Curves  a  a'  refer  to  no  load  operation  at  120  r.p.m.  with 
the  cylinder  kept  cold  by  running  water  at  55  deg.  Fahr. 
through  the  jacket.  Curve  a  is  for  the  complete  stroke, 
while  curve  a'  is  for  the  first  three-tenths  of  the  stroke 
only.  Curve  a  when  prolonged  to  the  zero  of  temperature 
fall  cuts  it  at  the  temperature  of  149  deg.   Fahr.     This 
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Fia.    3— Fall    in    temperature    per    second    for    different 
mean    temperatures. 

means  that  when  the  gases  reach  this  temperature  no 
further  loss  of  heat  to  the  cylinder  wall  takes  place,  and 
this  therefore  must  be  the  mean  temperature  of  the  cylin- 
der wall.  This  cylinder  wall,  of  course,  includes  valve  sur- 
faces and  piston  head. 

Curve  a  when  extended  cuts  the  zero  line  at  329  cleg. 
Fahr.,  which  indicates  that  the  mean  temperature  of  the 
cylinder  walls  is  much  higher  during  the  first  three-tenths 
of  the  stroke  than  during  the  whole  stroke.  The  curves 
6  b'  refer  to  lull  load  operation  at  160  r.p.m.  with  the 
jacket  temperature  at  176  deg.  Fahr.  As  before,  curve  b 
is  for  the  whole  stroke  and  curve  V  for  the  first  three- 
tenths  of  the  stroke.  Curve  6  cuts  the  zero  line  at  374 
deg.  and  curve  b'  at  752  deg.  Fahr.,  indicating  these  to 
be  the  mean  temperatures  of  the  cylinder  wall  during  the 
full  stroke  and  the  first  three-tenths  respectively. 
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From  the  curves  of  temperature  fall  given  in  Fig.  3  and 
specific-heat  values  of  the  gaseous  contents  of  the  cylin- 
der, heat-losses  can  be  calculated  on  the  explosion-expan- 
sion line  independently  of  any  knowledge  as  to  the  com- 
pleteness of  combustion  at  any  point,  and  for  this  purpose 
Sir  Dugald  determined  the  specific  heat  of  the  gases 
(Tables  2  and  3)  in  the  following  manner:  If  a  gas  be 
compressed  without  gain  or  loss  of  heat  from  volume 
V0  to  V„  and  the  temperature  rises  from  T„  to  T„  the  mean 
specific  heat  of  the  gas  per  unit  volume  at  0  deg.  Cent. 
(32  deg.  Fahr.)  and  a  pressure  of  760  mm.  (29.92  in.) 
of  mercury  at  constant  volume  between  the  two  tempera- 
tures is 

C,  =  W-^[I.(T-  T.i  J 
where 

Cv  =  the  mean  specific  heat 
W  =  the  work  done  upon  the  gas 
'¥„  =  a  constant  depending  upon  the  quantity  of  gas 
in  the  cylinder 


This  is  true  of  expansion  as  well  as  compression.  The 
dynamical  value  of  the  rise  or  fall  of  1  deg.  Cent.  (1.8  deg. 
Fahr.)  for  1  cu.  ft.  of  the  gas  will  be  given  bv  the  formula: 

Dr  =  W~  [V(T,—  T,.)] 
where 

W  —  the  work  done  on  or  by  the  gas  in  foot-pounds 
V  =  the  volume  in  cubic  feet 
D,  =  the  dynamical  value  in  foot-pounds 
From  cooling  curves  determined  during  the  actual  oper- 
ation of  the  piston  in  the  gas-engine  cylinder  in  the  man- 
ner described,  and  the  dynamic  value  of  the  temperature- 
falls    at    high    and    low    temperature    in    foot-pounds   per 
standard    cubic    foot    of    working    fluid,    calculated    from 
specific-heat  values,  balance-sheets  of  the  engine  have  been 
prepared    from    indicator    measurements    only.      No    gas 
measurements   or   determinations   of  heat-flow   to  jacket- 
water  are  required.    A  heat  balance  sheet  taken  from  the 
50  hp.  engine  running  at  full  load  is  given  in  Table  4. 


TABLE   4 — HEAT    BALANCE-SHEET 


TABLE  2  —  APPARENT  INSTAN- 
TANEOUS SPECIFIC  HEATS  IN 
FOOT-POUNDS  PER  CUBIC  FOOT 
OF  WORKING  FLUID  AT  32  DEG. 
FAHR.    AND    29.92    IN. 

Specific  Heat 
Temperature,     at  Constant 


deg.  Fahr. 
32 

212 

392 

572 

752 

932 
1,112 
1,292 
1,472 
1,652 
1,832 
2,012 
2,192 
2,372 
2,552 
2,732 


Volume,  ft-lb. 
19.60 
20.90 
22.00 
23.00 
23.90 
24.80 
25.20 
25.70 
26.20 
26.60 
26.80 
27.00 
27.20 
27.30 
27.35 
27.45 


TABLE  3  —  MEAN  APPARENT 
SPECIFIC  HEATS  IN  FOOT- 
POUNDS PER  CUBIC  FOOT  OF 
WORKING  FLUID  AT  32  DEG. 
FAHR.    AND    29.92    IN. 

Specific  Heat 

at  Constant 
Volume,  ft-lb. 


22 


Temperature, 
deg.  Fahr. 
32-    212 


32- 
32- 
32- 
32- 


392 
572 
752 
932 


32-1,112 
32-1,292 
32-1,472 
32-1,652 
32-1,832 
32-2,012 
32-2,192 
32-2,372 
32-2,552 
32-2,732 


20.3 
20.9 
21.4 
21.9 
22.4 
22.8 
23.2 
23.6 
23.9 
24.1 
24.4 
24.6 
24.8 
25.0 
25.2 


Card  No.  Ft-lb.  Per  cent 

Heat-flow  during  Explosion  and  Expan- 
sion       12,480  15.4 

Heat  Contained  in  Gases  at  End  of  Ex- 
pansion       39,800  49.0 

Indicated   Work   28,900  35.6 

Total    Heat    81,180        100.0 

(104B.t.u.) 
If  the  combustion  is  nearly  complete  at  the  end  of  the 
stroke,  the  heat  present  found  in  this  way  should  be  equal 
to  the  evolved  by  the  gas  known  to  be  present  in  the 
charge.  The  gas  present  in  the  charge  is  known  to  be 
approximately  0.183  cu.  ft.  at  the  working  temperature 
of  the  measuring  meter,  and  its  lower  calorific  value  was 
574  B.t.u.  per  cu.  ft.  The  heat  of  combustion  of  the  gas 
is  therefore  0.183  X  574  =  105  B.t.u.  It  is  thus  seen  that 
the  approximation  is  very  close.  The  indicator  has  been 
able  by  the  new  method  of  application  to  account  for  the 
heat  present  in  the  charge. 


Hot  Air  and  Inlet  Pipe  on  New  Supreme  Engine 


THE  accompanying  photograph  shows  a  sectional  view 
of  the  new  Model  S-4  Supreme  engine.  In  this  en- 
gine the  carbureter  is  located  on  the  opposite  side  of 
the  engine  from  the  valves,  and  the  arrangement  of  the 
hot  air  pipe  from  the  exhaust  manifold  to  the  carbureter 
and  of  the  inlet  pipe  from  the  carbureter  to  the  manifold 
is  rather  neat.  The  inlet  pipe  is  cast  integral  with  the 
cylinder  block.  It  extends  across  the  cylinder  block 
between  the  second  and  third  cylinders  and  ends  in  the 
hot  spot  inlet  manifold  cast  integral  with  the  cylinder 
block.  The  hot  air  inlet  tube  is  a  bent  pipe  extending 
from  the  air  heater  secured  to  the  under  side  of  the 
exhaust  manifold  to  the  opposite  side  of  the  engine. 
Note  the  manner  in  which  water-tight  joints  are  made 
with  the  jacket  walls.  Another  interesting  feature  is  the 
control  tube  across  the  crankcase. 


The  Modern  Motor  Truck 

THK  construction  and  operation  of  all  the  leading 
tyes  of  gasoline  and  electric  trucks  are  discussed  in 
a  detailed  and  practical  manner  by  Victor  W.  Page  in  the 
1921  edition  of  his  volume  entitled  "The  Modern  Motor 
1  ;  uck."  The  book  is  de  igned  for  the  u  le  of  truck  own- 
ers,  users  ami  drivers  and  cm  ormation  of  great 

value  to  the  practical  mechanic  for  use  in  his  daily  work. 
Page's  work  is  too  well  known  to  readers  in  the  industry 
to  render  necessary  any  detailed  discussion  here. 


Arrangement    of    hot    air    tube    and    Inlet    pipe    on 
Supreme    S-4   engine 
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Flame  Characteristics  and  Their  In- 
fluence Upon  Combustion 

A  paper  which  deserves  study  even  if  its  application  is  not  at  first  appar- 
ent. The  analysis  of  factors  controlling  combustion  and  detonation 
and  the  means  suggested  for  controlling  these  phenomena  are  considered. 

By  C.  A.  French* 


THE  present  state  of  our  knowledge  dees  not  permit  of 
an  exact  scientific  definition  of  flame,  for  the  reason 
that  it  may  be  the  result  of  either  electrical,  thermal 
or  chemical  action,  or,  perhaps,  a  combination  of  two,  or  all 
of  them.  Flame  does  not  necessarily  indicate  combustion. 
The  flames  in  the  Moore  tube,  the  Geissler  tube  or  the  mer- 
cury vapor  lamp,  do  not  arise  from  combustion ;  neither  can 
their  glow  be  attributed  largely  to  thermal  action.  Solar 
protuberances,  according  to  the  common  view,  are  gases 
whose  glow  is  of  purely  thermal  origin,  but  colorless  gases 
in  a  tube  cannot  be  made  to  glow  by  thermal  action  alone. 

Combustion,  either  slow  or  fast,  is  not  always  accom- 
panied by  flame.  Burning  hydrogen  and  oxygen,  if  both 
are  pure  and  dustless,  make  no  visible  flame  even  in  the 
darkest  room,  according  to  the  experiments  of  J.  S.  Stas. 
This  is  consistent  with  the  fact  that  the  line  spectrum  of 
hydrogen  lies  wholly  within  the  ultra-violet.  In  the  com- 
bustion of  ethylene  and  chlorine  the  attendant  radiation  is 
below  the  pitch  of  visibility.  In  catalytic  nameless  combus- 
tion, which  may  begin  with  the  hydrocarbon  mixture  and 
catalyst  below  zero  fahr.  and  end  2000  to  3000  or  more  de- 
grees above,  there  is  no  flame  whatever,  nor  does  the  cata- 
lyst propagate  flame  even  when  surrounded  by  an  excess  of 
very  rich  combustible  mixture.  Surface  combustion,  which 
is  entirely  distinct  from  catalytic  flameless  combustion, 
may  be  regulated  so  as  to  show  no  flame,  but  that  is  on 
account  of  the  very  great  luminosity  of  the  white  hot  re- 
fractory surfaces  back  of  the  transparent  blue  flame.  It 
will  always  cause  a  visible  flame  if  an  excess  of  mixture  is 
supplied.  The  cause  of  transparent  flames  is  doubtless 
largely  electrical,  while  the  cause  of  the  opaque  luminous 
red,  yellow  and  white  flames  is  probably  almost  entirely 
thermal. 

A  consideration  of  these  facts  will  show  the  present  im- 
possibility of  a  strict  definition.  For  the  purpose  of  this 
paper,  flames  will  be  regarded  as  gases  rendered  tempo- 
rarily visible  by  reason  of  chemical  action;  their  physical 
rather  than  their  chemical  aspects  will  be  discussed;  and, 
unless  otherwise  indicated,  it  will  be  understood  that  only 
the  flames  of  common  gasoline  and  kerosene  are  re- 
ferred to. 

Many  combustion  phenomena  can  be  explained  only  by 
the  assumption  that  in  normal  blue  flame  the  fuel  burns 
from  the  molecule.  In  explosive  combustion  present-day 
gasoline  and  kerosene  refuse  to  burn  with  an  entirely  blue 
flame  under  the  conditions  we  use  them.  They  burn  with 
a  very  objectionable  luminous  sooty  flame,  which  causes 
detonation  and  carbon  deposits;  while  lighter  fuels  of  the 
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same  general  character  burn  in  an  inoffensive  manner  and 
give  much  higher  thermal  efficiencies.  To  gain  a  reasonably 
clear  understanding  of  the  requirements  and  characteris- 
tics of  the  different  kinds  of  flames  it  is  necessary  to  start 
with  a  study  of  atoms  and  molecules.  Dr.  Irving  Lang- 
muir  says  of  atoms,  "If  a  lump  of  ordinary  matter  the  size 
of  a  baseball  could  be  magnified  to  the  size  of  the  earth, 
the  atoms  in  it  then  would  have  become  about  the  size  of 
baseballs. "  Atoms  are  believed  to  be  composed  of  charges 
uf  positive  and  negative  electricity.  The  positive  electric- 
ity is  concentrated  into  a  very  small  particle  called  the 
nucleus,  located  at  the  center  of  the  atom.  The  negative 
electricity  exists  in  the  form  of  electrons  which  arrange 
themselves  in  space  around  the  nucleus.  The  electrons  in 
different  kinds  of  atoms  are  alike,  but  there  are  as  many 
different  kinds  of  nuclei  as  there  are  chemical  elements. 
These  differ  from  one  another  only  in  the  amount  of  posi- 
tive electricity  they  carry.  For  the  simplest  element,  hy- 
drogen, the  nucleus  has  a  unit  positive-charge  which  is  able 
to  neutralize  the  charge  of  a  single  electron.  Thus  a  hy- 
drogen atom  consists  of  the  nucleus  and  a  single  electron. 
The  next  element,  helium,  has  a  nucleus  with  a  double  posi- 
tive-charge, and  the  atom  thus  contains  two  electrons. 
Atoms  of  carbon  have  six  and  oxygen  eight  electrons.  The 
electrons  are  not  stationary  but  each  revolves  in  its  own 
orbit  about  a  certain  equilibrium  position.  It  is  thought 
that  all  atoms  occupy  about  the  same  spaces. 

As  atoms  are  thought  to  be  spherical,  it  is  possible  that 
molecules  usually  are  of  the  same  compact  symmetrical 
shape;  at  least  their  behavior  in  combustion  is  best  ex- 
plained by  this  assumption.  If  we  take  any  number  of 
l/2-in.  balls  less  than  13,  and  arrange  them  in  a  symmetri- 
cal spherical  form,  it  will  be  seen  that  none  is  entirely 
covered  and  cut  off  from  contact  with  the  outside.  By 
taking  the  13  balls  it  will  be  found  that  there  is  one  ball 
in  the  center  that  is  entirely  surrounded.  As  we  know  that 
nature  abhors  a  vacuum,  we  imagine  that  there  is  one  atom 
in  the  exact  center  of  any  ordinary  stable  gaseous  molecule. 
We  find  that  by  starting  with  one  ball,  or  atom,  in  the  cen- 
ter we  can  arrange  12  more  around  it  so  that  all  of  the  12 
will  touch  it.  The  arrangement  will  be  symmetrical  and 
the  group  will  resemble  a  sphere.  As  there  is  no  other 
equally  symmetrical  arrangement  of  spheres  it  is  reason- 
able to  assume  that  13  atoms  are  the  nucleus  for  any  larger 
i.umber.  Hexadecane,  C„HS„  the  largest  molecule  usually 
found  in  kerosene,  has  50  atoms.  Such  a  molecule  would 
be  likely  to  have  13  atoms  inside  and  37  on  the  outside. 
While  37  atoms  would  not  quite  symmetrically  cover  the  13 

n    idi es,  it'  all  of  the  atoms  were  rigid  and  unyielding, 

si  ill  there  would  perhaps  be  enough  elasticity  to  the  whole 
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mass  to  allow  the  outside  to  be  fairly  symmetrical ;  there 
would  therefore  be  three  layers  of  atoms  in  such  a  molecule. 
Molecules  are  thought  to  be  vibrating  and  rather  react- 
ing on  one  another  as  they  come  near  each  other  at  rates 
depending  upon  their  temperatures.  In  a  mixture  of  com- 
bining proportions  of  air  and  fuel  molecules  the  molecules 
of  fuel,  nitrogen  and  oxygen  could  bombard  each  other  for 
days  without  starting  oxidation,  as  it  seems  that  some 
forms  of  chemical  action  between  molecules  are  impossible. 
We  know  that  two  atoms,  or  one  molecule,  of  hydrogen 
unite  with  one  atom,  or  one-half  molecule,  of  oxygen,  and 
that  one  atom  of  carbon  unites  with  first  one  atom  of  oxy- 
gen and  the  carbon  monoxide  formed  by  this  union  later 
unites  with  one  more  atom  of  oxygen.  In  other  words  a 
hydrogen  molecule  is  satisfied  with  an  oxygen  atom,  while 
a  carbon  atom  requires  an  oxygen  molecule  but  it  can  only 
use  half  of  it  at  a  time.  It  seems  certain  that  the  oxygen 
must  be  dissociated  and  ionized  before  combustion  can 
begin.  It  is  known  that  the  radiation  of  a  hydrogen  flame 
is  entirely  in  the  ultra  violet ;  that  ultra  violet  rays  disso- 
ciate and  ionize  oxygen;  that  oxygen  ions  spontaneously 
ignite  many  organic  substances.  Other  means  of  produc- 
ing oxygen  ions  will  be  discussed  later,  but  as  the  blue  flame 
of  the  electric  spark  we  use  for  ignition  is  sufficient  to  ion- 
ize oxygen  we  are  now  ready  to  start  the  combustion  of  a 
50-atom  fuel  molecule. 

Beginning  of  Combustion 

The  electric  spark  ionizes  enough  oxygen  to  start  the 
combustion  of  some  one  or  more  of  the  37  atoms  on  the 
outside  of  the  molecules.  The  ultra-violet  rays  from  the 
burning  of  the  first  atoms  ionize  enough  oxygen  for  the 
next  few  atoms  but  evidently  not  much  more,  for  the  blue 
flame  never  "runs  away"  or  causes  detonation  as  it  would 
likely  do  if  there  were  a  large  excess  of  ions.  During  the 
combustion  of  the  outside  layer  of  the  molecule  each  atom 
is  being  bombarded  by  molecules  of  nitrogen  and  molecules 
and  charged  ions  of  oxygen.  As  the  fuel  atoms  burn  they 
send  out  new  molecules  of  water  and  carbon  dioxide,  two 
first-class  commercial  fire-extinguishers,  to  replace  the 
oxygen  with  which  they  united.  If  we  imagine  the  atoms 
in  the  outside  layer  of  the  molecule  to  be  about  C,,H ,,  there 
would  be  24%  new  molecules  of  carbon  dioxide  and  water 
to  replace  the  24' }z  molecules  of  oxygen  used.  The  flame 
during  the  entire  combustion  of  the  outside  layer  of  atoms 
is  the  perfectly  unobjectionable  transparent  blue  flame  of 
almost  entirely  electrical  properties  with  which  every 
housewife  is  familiar  from  long  use  of  it  in  the  gas  range 
or  blue-flame  oil-stove. 

When  this  combustion  started,  assuming  that  there  were 
no  burned  gases  present  from  a  previous  explosion,  each 
fuel  molecule  was  surrounded  with  125  X  ,  and  33  0,,  but 
when  the  37  outside  atoms  have  burned  away  we  find  12-3 
N„  12  CO.  12'_.  HO  and  only  %}/2  03.  It  would  be  ex- 
tremely difficult,  if  not  impossible,  to  propagate  a  flame  in 
a  cold  mixture  of  the  ■  pi  "pm-tinns.  A  hydrocarbon  flame 
cannot  lie  propagated  in  an  atmosphere  containing  less 
than  17  per  cent  of  oxygen.  With  1  lit1 :;  other  molecules  in 
the  way,  all  of  them  the  very  best  kind  of  fire-extinguisher, 
the  81 2  molecules  of  oxygen  must  have  considerable  time  if 
they  are  to  reach  the  remaining  fuel  atoms.  In  the  mean- 
time the  13  inside  atoms  have  been  subjected  to  the  full 
flame  temperature  in  the  absence  of  air.  It'  heated  suffi- 
ciently in  the  absence  of  air  all  hydrocarbons  will  disso- 
ciate into  hydrogen  and  lamp  black.  Probably  some  of  the 
atoms  immediately  recombine  into  much  -mailer  molecules; 
conditions  at  this  time  favor  the  formation  of  very  small, 
highly  endothermic  hydrocarbons,  such  as  acetylene  C,H:; 
but  in  any  event  there  is  much  free  hydrogen  and  free 
carbon. 

Free  carbon  atoms  tend  to  form  aggregates  of  tangible 


size,  far  too  large  to  burn  quickly,  among  which  the  free 
nascent  hydrogen  burns,  heating  them  to  incandescence. 
The  flame  now  becomes  first  red,  next  yellow,  then  in- 
tensely luminous,  opaque  and  radiant.  The  interstices  be- 
tween the  solid  carbon  particles  act  as  miniature  refrac- 
tory-lined reverberatory  furnaces  in  which  the  free  hydro- 
gen is  burned,  thereby  raising  the  temperature  of  the 
burning  mass  several  hundred  degrees.  When  the  flame 
was  in  the  stage  of  burning  the  outside  layers  or  the  blue 
stage  only  about  8  per  cent  of  its  energy  was  in  the  form 
of  radiant  heat ;  now  more  than  30  per  cent  of  it  is  radiant. 

When  dissociation  or  cracking  occurs  at  high  tempera- 
ture there  is  a  large  production  of  charged  ions  of  probably 
all  constituents  of  the  mixture.  A  pressure  wave,  per  se, 
probably  could  not  be  made  to  travel  through  molecular 
air  in  excess  of  the  velocity  of  sound  but  charged  ions  un- 
doubtedly greatly  exceed  that  velocity.  We  will  imagine 
that  by  this  time  one-quarter  of  the  mixture  is  inflamed. 
The  flame-front  is  still  blue  but  the  flame  around  the  spark- 
plug, having  been  ignited  first,  has  burned  off  the  outside 
layers  of  the  fuel  molecules  and  has,  by  reason  of  the  dis- 
sociation of  the  inside  layers,  arrived  at  the  white-flame 
stage.  Radiant  heat  with  the  velocity  of  light,  and  charged 
ions  at  something  greater  than  the  velocity  of  sound,  are 
being  sent  out  by  the  white-flame  spot.  The  transparent 
blue-flame  area  between  the  flame-front  and  the  white  spot 
offers  no  resistance  to  the  radiant  heat  and  probably  not 
very  much  resistance  to  the  passage  of  the  ions. 

The  vapor  of  hexadecane  (C„.H34)  is  very  dense  and 
opaque  as  the  molecules  are  very  large.  Radiant  heat  is  in- 
capable of  heating  transparent  vapors  or  gases,  but  it  is  ab- 
sorbed in  great  quantities  by  a  vapor  as  opaque  as  that  of 
hexadecane.  Heavy-hydrocarbon  vapors  when  subjected  to 
radiant  heat  of  a  moderate  temperature  will  crack  into 
smaller  hydrocarbons  when  the  cracking  is  done  in  the 
presence  of  enough  air  or  neutral  gas,  but  if  subjected  to 
radiant  heat  of  a  high  temperature,  if  in  the  presence  of 
air,  they  will  ignite  as  they  crack.  Xeither  the  radiant 
heat  nor  the  charged  ions  can  penetrate  the  dense  cloud  of 
vapor  beyond  the  flame-front  to  a  very  great  depth,  but 
between  them  they  instantly  crack  some  of  the  molecules 
and  ignite  a  very  large  quantity  of  highly  compressed  un- 
burned  mixture.  This  action  causes  a  sudden  severe  in- 
crease in  pressure,  which,  on  a  time  and  pressure  diagram, 
shows  a  high  peak  occurring  some  little  time  after  ignition. 

This  new  flame  very  soon  reaches  the  white-flame  stage 
and  causes  perhaps  another  auto-ignition  of  a  still  more 
remote  portion  of  the  unburned  mixture,  causing  a  second 
pressure-peak.  The  more  opaque  fuel  molecules  would 
show  a  greater  number  of  auto-ignitions  or  pressure  peaks 
than  those  of  less  opacity.  It  is  easy  to  imagine  that  if  a 
cylinder  were  large  enough  the  pressures  and  temperatures 
would  ultimately  accelerate  auto-ignition  to  a  detonative 
rate  of  burning.  Auto-ignition  is  often  seen  in  forest  and 
prairie  fires  where  ignition  occurs  ahead  of  a  flame-front 
when  there  is  no  possibility  of  sparks  being  carried  to  the 
area  ignited.  In  experiments  with  burners  auto-ignition  is 
often  seen  when  opaque  vapor  becomes  ignited  from  a 
white  flame  some  distance  away  with  which  the  unignited 
vapor  has  no  connection.  There  is  little  probability  that  a 
pressure  wave  causes  auto-ignition  as  it  would  simulta- 
neously ignite  the  whole  body  of  unignited  mixture,  and 
we  know  that  kerosene,  for  example,  usually  gives  three 
pressure  peaks,  fuel  oil  five,  etc.,  which  seems  consistent 
with  the  differences  in  the  opacity  of  their  vapors.  There 
is  no  doubt  that  acetylene  is  occasionally  formed  and  det- 
onated. A  glass  window  in  the  cylinder  of  a  detonating 
engine  on  rare  occasions  shows  a  flash  that  is  much  more 
blinding;  the  noise  is  much  louder  than  the  ordinary  det- 
onation. Apparently  this  happens  only  with  rich  mix- 
tures and  an  early  spark. 
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It  should  not  be  imagined  that  the  rate  of  oxidation  in- 
creases after  a  dissociation,  for  such  is  far  from  being 
true.  The  rate  of  inflammation  increases  very  consider- 
ably, but  a  careful  study  of  the  mixture  proportions  and  in- 
gredients after  dissociation  occurs  will  show  that  further 
oxidation,  of  the  carbon  at  least,  cannot  be  otherwise  than 
a  very  slow  process.  Rich  mixtures  and  unvaporized  fuel 
greatly  aggravate  our  combustion  troubles.  Inasmuch  as 
it  is  positively  known  that  hydrogen  and  carbon  require 
definite  quantities  of  oxygen  for  their  combustion,  it  is  not 
likely  that  we  will  ever  be  able  to  use  rich  mixtures,  as  we 
now  use  them,  without  undesirable  complications.  Unva- 
porized fuel  has  little  opportunity  to  burn  in  a  normal  man- 
ner, as  by  the  time  it  is  vaporized  and  ready  to  burn  the 
oxygen  supply  is  much  depleted  and  the  dilution  with 
burned  products  makes  it  exceedingly  difficult  for  the 
oxygen  to  reach  it  in  time  to  oxidize  any  of  it  before 
dissociation  occurs. 

Inoffensive  Combustion 

Having  studied  a  very  inefficient  type  of  combustion,  we 
should  now  study  the  requirements  and  characteristics  of 
the  inoffensive  variety.  It  should  be  understood  that  un- 
less complete  dissociation  occurs  immediately  previous  to 
ignition,  any  kind  of  a  visible  hydrocarbon  flame  cannot  be 
propagated  without  an  initial  area,  or  period,  of  trans- 
parent blue  flame,  in  which  the  air  and  fuel  are  in  explo- 
sive proportions.  Whether  the  fuel  is  burned  in  a  sup- 
porting atmosphere,  as  a  homogeneous  explosive  mixture, 
or  even  in  a  complete  inversion  of  combustion,  i.  e.,  the 
burning  of  air  in  an  atmosphere  of  fuel,  makes  not  the 
least  difference  with  the  flame  characteristics  of  color  in 
the  initial  area  or  period.  Entirely  green,  lavender,  red, 
yellow  or  white  flames  cannot  be  propagated  except  as 
above  stated,  nor  can  they  be  maintained  if  too  widely  sep- 
arated from  transparent  blue  flame.  If  a  yellow  flame  is 
examined  through  a  yellow  color-screen,  it  will  be  found 
to  be  permeated  with  a  thin  blue  flame,  and  if  a  supporting 
atmosphere  is  available  it  will  be  seen  that  the  yellow  spot 
is  entirely  surrounded  by  blue  flame.  This  is  also  true  of 
spots  of  green,  red  and  white  when  examined  through  the 
proper  color-screens.  In  the  oxidation  of  stable  fuels  spots 
of  green,  red,  yellow  or  white  indicate  either  a  temporary 
or  a  permanent  lack  of  oxygen,  and  the  fuel  atoms  that 
actually  cause  spots  of  those  colors  are  not  at  that  instant 
burning.  Hydrogen  makes  no  visible  flame;  nor  does  car- 
bon in  burning  to  carbon  monoxide;  carbon  monoxide 
usually  burns  with  a  transparent  blue  flame;  therefore,  a 
transparent  blue  flame  is  the  only  visible  sign  of  oxidation. 
Spots  of  any  other  color  indicate  the  cracking  of  the  fuel 
into  new  smaller  hydrocarbons  and  the  large  production  of 
carbon  monoxide,  or  the  complete  dissociation  into  free  car- 
bon and  free  hydrogen. 

In  the  blue  flame  the  reactions  are  simpler,  more  com- 
plete and  the  flame  is  more  compact  than  any  other.  The 
molecules  are  in  more  rapid  vibration  and  the  oxidation  is 
completed  in  much  less  time  than  when  dissociation  occurs. 
It  has  only  about  8  per  cent  of  its  energy  in  the  form  of 
radiant  heat,  it  is  incapable  of  depositing  soot,  and  its 
progress  is  not  seriously  affected  by  contact  with  cold  sur- 
faces. The  only  known  requirements  of  blue  flame  are 
enough  air  and  a  fuel  that  will  remain  in  the  molecular 
state  until  fully  oxidized.  Nearly  all  liquid  and  gaseous 
hydrocarbons  can  be  burned  with  an  entirely  blue  flame, 
but,  beginning  with  molecules  of  12  atoms,  more  time  for 
the  burning  must  be  given  as  the  molecules  become  larger. 
Leaving  out  the  ethers,  the  acetylenes  and  a  few  other 
hydrocarbons  that  are  incapable  of  burning  without  more 
or  less  explosive  dissociation,  it  can  be  said  that  any  fuel 
molecule  of  12  atoms  or  less  will  burn  with  an  entirely  blue 
flame  under  any  pressure  so  long  as  there  is  no  excess  fuel. 


There  is,  of  course,  what  might  be  called  a  gradual  de- 
composition of  the  fuel  molecule  even  in  a  normal  blue 
flame.  Products  of  a  limited  oxidation  of  kerosene  by  cata- 
lytic flameless  combustion  are  composed  of  a  large  number 
of  alcohols,  aldehydes,  acids,  and  saturated  and  unsatu- 
rated hydrocarbons.  In  the  green  area  of  the  Bunsen  flame 
there  is  a  very  great  amount  of  cracking  into  new  mole- 
cules, but  so  long  as  complete  dissociation  does  not  occur 
the  flame  does  not  become  luminous.  In  the  so-called  wick- 
less  blue-flame  kerosene-stoves  small  jets  of  air  are  burned 
in  an  atmosphere  of  kerosene  vapor  until  the  fuel  molecules 
are  cracked  down  so  small  that  they  will  burn  above  the 
stove  in  a  supporting  atmosphere  without  luminous  flame. 
It  is  apparently  impossible  to  produce  complete  dissociation 
when  enough  air  or  neutral  gas  is  present. 

Fuels  of  the  benzol  series  can  seldom  be  made  to  burn 
explosively  with  a  white  flame  unless  a  great  excess  of  fuel 
and  very  high  compressions  are  used.  They  can  be  caused 
to  dissociate  and  make  a  cloud  of  black  fluffy  carbon,  but 
as  benzol  series  molecules  are  all  small,  they  do  not  disso 
ciate  until  practically  all  of  the  oxygen  is  used;  there  being 
very  little  oxygen  left  after  dissociation,  the  free  hydrogen 
usually  cannot  burn  enough  to  heat  the  carbon  particles  to 
incandescence.  Used  in  stoichiometrical  proportions  such 
fuels  probably  cannot  be  made  to  detonate  under  any  pres- 
sux-e.  Fuels  of  the  saturated  series,  when  used  in  excess, 
have  more  tendency  to  become  luminous ;  they  are  almost 
certain  to  have  some  large  molecules  as  they  are  nearly 
always  a  mixture  of  a  large  number  of  different  members 
of  the  series. 

For  every  fuel  molecule  larger  than  12  atoms  there  is  a 
rate  of  oxidation  that  will  cause  it  to  dissociate,  but  for 
use  in  present  explosive  engines  a  molecule  of  20  atoms  or 
less  would  burn  fast  enough  to  be  perfectly  satisfactory, 
provided  that  there  were  no  highly  endothermic  bonds  in  it. 
Its  vapors  would  be  so  nearly  diathermous  that  they  could 
not  be  much  affected  by  radiant  heat.  Fuels  having  the 
largest  molecules  have  the  most  opaque  vapors.  The  large 
molecules  cannot  burn  rapidly  without  dissociation.  The 
excess  of  ions  from  the  dissociation  and  the  radiant  heat 
from  the  incandescent  free  carbon  particles  cause  auto- 
ignition  in  unignited  portions  of  the  mixture.  Therefore, 
to  burn  heavy  fuels  with  a  blue  flame  in  present  engines, 
one  or  all  of  the  following  remedies  should  be  used: 

(1)  Thoroughly  vaporize  fuel 

(2)  Retard  speed  of  oxidation 

(3)  Crack    opaque    vapors    before    ignition    by    use    of 
radiant  heat 

(4)  Raise  compression  and  use  reasonable  excess  of  air 

(5)  Ionization  previous  to  ignition 

(6)  Induce  great  turbulence 

(7)  Destroy   reverberatory   action   of   combustion-cham- 
ber walls 

(8)  Eliminate  pockets  in  the  combustion  chamber 

(9)  Locate   spark-plug    in   exact   center   of   combustion- 
chamber 

Oxidation  and  Flame  Propagation 

Oxidation  can  be  retarded  by  careful  cooling  of  the  com- 
bustion-chamber, and  by  the  use  of  plain  diluents  such  as 
an  excess  of  air  or  cool  exhaust  gas.  The  compression 
should  be  high,  125  lb.  or  more,  to  gain  in  thermal  effi- 
ciency. The  diluents  can  then  be  used  with  more  effect 
and  economy  than  when  the  dilution  is  secured  by  lowering 
the  compression.  It  might  be  worth  while  to  try  a  very 
small  amount  of  chlorine  as  a  diluent,  as  this  substance  is. 
an  ionizer  and  whenever  a  hydrogen  atom  is  freed  from  a 
molecule,  leaving  the  molecule  in  an  unstable  equilibrium, 
the  chlorine  would  be  likely  to  replace  the  hydrogen  and 
preserve  the  molecular  structure. 

To  best  promote  flame  propagation  the  oxygen  might  be 
(Covti)ined  on  page  1123) 
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A  New  Method  of  Cooling 
Automotive  Engines 

Normal  temperature  of  jacket  is  raised  above  the  boiling  point  of  water 
by  using  a  closed  system  in  which  steam  is  generated  at  about  5  lb.  per 
sq.  in.  pressure.     Radiator  not  completely  filled  with  water. 


By  P.  M.  Heldt 


THERE  has  been  very  little  progress  in  cooling  sys- 
tems for  years  past,  aside  from  the  introduction  of 
the  thermostat,  which  is  designed  to  ensure  quick 
warming  up  of  the  engine  when  starting  from  cold  and 
maintaining  a  fairly  constant  jacket  temperature  there- 
after. The  necessity  for  quickly  heating  up  the  engine  and 
for  maintaining  it  hot  irrespective  of  load  changes  arises 
from  the  low  volatility  of 
our  present  fuel.  There  is 
no  doubt  that  the  higher  the 
cylinder  wall  temperatures, 
within  the  limit  at  which 
trouble  begins  to  be  experi- 
enced from  preignition  or 
burning  of  the  lubricating 
oil,  the  more  rapid  and  com- 
plete the  combustion  of  the 
fuel,  and  the  less  the  trouble 
from  crankcase  oil  dilution. 
Air  cooling,  of  course,  af- 
fords these  higher  cylinder 
wall  temperatures,  but  the 
great  majority  of  engineers 
seem  disinclined  to  tackle 
the  problems  involved  in  the 
development  of  a  successful 
air-cooled  engine. 

Samuel  W.  Rushmore, 
well  known  to  the  automo- 
tive industry  as  a  former 
manufacturer  of  search- 
lights (headlights)  and  of 
an  electric  starting  and 
lighting  system,  has  recently 
developed  a  cooling  system 
which  is  in  a  way  inter- 
mediary between  the  air 
cooling  and  the  ordinary 
water  cooling  systems. 
Water  is  used  as  the  cooling 
medium,  but  the  jacket  out- 
let temperature  is  constantly 
maintained  above  the  boiling  point  of  water.  There  is 
ordinarily  little  or  no  water  in  the  radiator  above  the 
bottom  tank.  The  radiator  core  is  filled  with  steam  to  a 
certain  height  depending  upon  the  relation  between  heat 
absorption  in  the  cylinder  jackets  and  heat  dispersal  per 
unit  of  core  surface.  It  is  obvious  that  the  radiator  be- 
comes much  more  effective  with  a  cooling  medium  at  220 
to  240  deg.  on  the  inside  of  the  core  than  with  water  at 
from  100  to  200  deg.,  especially  at  high  atmospheric  tem- 
peratures. 

The  great  practical  advantage  of  the  new  system,  and 


which  should  ensure  for  it  a  wide  field  of  application,  is 
its  simplicity.  Imagine  an  ordinary  water  cooling  system 
with  pump  circulation  and  having  a  thermostat  in  the  top 
connection  between  jacket  and  radiator.  The  thermostat 
is  removed  and  the  connection  to  the  top  tank  of  the 
radiator  eliminated.  The  outlet  from  the  jacket  is  con- 
nected to  the  bottom  tank  of  the  radiator,  the  radiator 
overflow  pipe  is  provided 
with  a  blow-off  valve  set  to 
about  5  lb.  per  sq.  in.  and 
the  centrifugal  pump  is  re- 
placed by  some  type  of  posi- 
tive pump.  (Mr.  Rushmore 
has  so  far  used  gear  pumps.) 
The  bottom  tank  of  the 
radiator  is  preferably  en- 
larged in  size.  This  com- 
pletes the  system. 

Even  though  the  thermo- 
stat is  removed,  the  same- 
advantages  are  obtained  as 
with  the  ordinary  system 
with  thermostat,  because 
when  starting  a  cold  engine- 
there  is  no  circulation  of  the 
cooling  fluid  through  the 
radiator,  and  the  engine 
therefore  quickly  approaches 
its  normal  working  tem- 
perature. In  fact,  the  cool- 
ing action  of  the  radiator 
core  begins  only  when  the 
water  leaving  the  jacket 
reaches  the  boiling  point. 
This  very  fact  also  insures 
a  nearly  constant  tempera- 
ture throughout  the  oper- 
ating range  because  the 
maximum  temperature  in 
the  system  cannot  greatly 
.  exceed  the  boiling  point,  as 
it  is  limited  by  the  setting 
of  the  blow-off  valve,  and  as  soon  as  the  water  outlet  tem- 
perature drops  below  212  deg.  the  cooling  action  ceases 
almost  entirely,  so  even  at  very  light  loads  the  water  out- 
let temperature  is  constantly  above  212  deg. 

Mr.  Rushmore  has  applied  the  system  to  a  number  of 
cars,  including  a  Cadillac,  a  Crane-Simplex,  a  Studebaker, 
Mack  S'^-ton  truck  and  a  Locomobile.  The  Crane-Simplex 
is  fitted  with  thermometers  and  pressure  gages  for  test 
purposes.  A  pressure  gage  of  the  Bourdon  tube  type  is 
connected  to  the  engine  jacket  outlet,  as  is  also  a  ther- 
mometer of  the  circular  dial  type,  the  dial  being  mounted 


fugal    pump    and    thermostat     (left)     of    Cadill 
nd     gear     pump     (right)     which     Mr.     Rushmo 
substituted    for   these    parts 
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on  the  toe-board.  A  mercury  column  pressure  gage  is 
connected  to  the  top  of  the  lower  tank  which  has  a  nipple 
soldered  to  it  on  the  forward  side,  over  which  the  end  of 
a  rubber  tube  is  slipped. 

Ordinarily  only  the  lower  tank  is  to  be  filled  with  water, 
and  to  this  end  it  is  provided  with  a  filler  spout  centrally 
in  front,  but  to  show  that  no  harm  would  result  if  a  driver 
unfamiliar  with  the  system  filled  the  radiator  to  the  top, 
Mr.  Rushmore  did  this  and  then  started  on  a  drive,  accom- 
panied by  the  writer.  The  thermometer  showed  a  rather 
rapid  rise  in  temperature  at  the  jacket  outlet,  and  after 
some  time  cold  water  began  to  escape  through  the  blow-off 
valve.  Thereupon  the  engine  was  shut  down,  and  this 
greatly  hastened  the  expulsion  of  the  surplus  cold  water, 
no  doubt  because,  when  the  fan  is  stopped,  the  cooling 
action  is  greatly  reduced  and  the  heat  stored  in  the  piston 
and  other  metal  parts  of  the  engine  is  transferred  to  the 
cooling  water  and  generates  steam.  Owing  to  the  use  of 
a  positive  pump,  circulation  stops  completely  when  the 
engine  is  shut  down,  and  the  generation  of  steam  in  the 
jacket  manifests  itself  in  blowing  off  all  water  in  the 
radiator  core. 

The  car  was  driven  a  considerable  distance  over  a  variety 
of  roads,  the  route  followed  including  one  long  hill  with 
grades  up  to  18  per  cent,  and  the  system  appeared  to  work 
very  satisfactorily  under  all  conditions.  Most  of  the  time 
a  large  part  of  the  radiator  was  screened  off  by  a  sheet  of 
pantasote  in  front  of  it.  The  pressure  gage  connected  to 
the  jacket  outlet  showed  a  pressure  of  from  5  to  7%  lbs. 
per  sq.  in.,  the  pressure  being  highest  when  the  engine 
had  run  for  some  time  under  full  throttle  and  at  consider- 
able speed.  The  water  outlet  temperature  varied  from  230 
to  240  degrees.  The  pressure  conditions  in  the  radiator 
were  apparently  quite  independent  of  those  in  the  jacket, 
the  pressure  shown  by  the  mercury  gage  connected  to  the 
bottom  tank  varying  roughly  between  plus  3U  .lbs.  and 
minus  3  lbs.  per  sq.  in.  Thus  here  is  under  certain  condi- 
tions a  vacuum  in  the  radiator.  To  show  what  these  condi- 
tions are  the  following  experiment  was  carried  out.  The 
engine  was  run  for  a  while  at  considerable  speed  with 
practically  the  whole  of  the  radiator  core  screened  off  by 


the  pantasote,  so  that  the  radiator  filled  with  steam  prac- 
tically to  the  top  and  showed  considerable  pressure.  The 
screen  was  then  entirely  removed  and  the  car  driven  down 
an  incline  where  very  little  power  was  required  and  con- 
sequently very  little  heat  was  absorbed  by  the  jacket  water. 
The  mercury  column  very  soon  showed  a  vacuum  in  the 
radiator,  while  pressure  above  atmospheric  continued  at 
the  jacket  outlet. 

This  difference  in  the  pressures  of  the  jacket  and 
radiator  indicates  that  the  pressure  shown  by  the  gage 
connected  to  the  jacket  outlet  is  largely  due  to  the  friction 
head  in  the  pipe  leading  from  the  jacket  outlet  to  the 
bottom  of  the  radiator.  The  pressure  in  the  cooling  circuit 
naturally  will  vary  slightly  from  point  to  point  and  the 
pressure  at  any  particular  point  will  depend  upon  three 
factors.  There  is  first  the  pressure  due  to  the  static  head, 
which  is  nil  at  the  highest  point  in  the  circuit,  a  maximum 
at  the  lowest  point  and  varies  uniformly  with  the  distance 
between  the  two  points.  Then  there  is  the  pressure  due 
to  the  friction  head,  which  is  nil  at  the  inlet  to  the  pump 
and  increases  around  the  circuit  to  the  outlet  of  the  pump 
in  a  non-uniform  manner  depending  upon  the  sectional 
area  of  the  water  passage.  Finally  there  is  a  pressure 
due  to  the  temperature  of  the  water,  which  is  the  same 
at  all  points  of  the  system.  To  make  this  plain,  assume 
that  there  is  no  circulation.  Then  if  any  part  of  the  water 
is  raised  above  the  boiling  point,  steam  will  be  generated 
and  pressure  created,  but  the  pressure  per  unit  area  will 
be  the  same  on  all  interior  walls  of  the  cooling  system, 
except  for  the  difference  due  to  the  effect  of  gravity  on  the 
water. 

As  the  small  gear  pump  employed  delivers  to  the  engine 
jacket  less  than  one-tenth  the  volume  of  water  necessary 
where  the  heat  is  transferred  to  the  radiator  by  the  usual 
water  circulating  system,  the  return  pipe  from  the  jacket 
to  the  radiator  carries  chiefly  steam,  with  which  is  carried 
along  the  excess  or  unevaporated  water,  and  thus  the 
resistance  to  the  flow  is  somewhat  greater  than  if  water 
alone  were  present.  On  the  Cadillac,  on  which  the  system 
has  been  applied,  the'  outlet  pipe  is  much  larger  in  pro- 
portion to  the  size  of  the  engine,  so  that  the  friction  head 
never  exceeds  V2  lb.  per  sq.  in.  Although,  by  making  the 
steam  outlet  pipe  of  proper  diameter  and  by  avoiding 
sharp  bends  the  friction  head  need  not  exceed  %  lb.  per 
sq.  in.,  it  has  been  found  that  at  the  lowest  engine  speeds 
the  centrifugal  pumps  usually  employed  will  not  give  even 
that  much  pressure  and  therefore  a  positive  pump  is  re- 
quired to  insure  proper  circulation  at  idling  speeds.  This 
is  the  only  reason  a  positive  pump  is  required,  and  not  the 
pressure  due  to  the  temperature  of  the  water,  as  this  pres- 
sure is  equal  at  the  pump  inlet  and  delivery  sides  and  does 
not  affect  the  working  of  the  pump. 

Only  a  comparatively  small  pump  is  needed,  for  the  rea- 
son that  in  this  system  the  heat  absorbed  by  the  jacket  is 
used  to  convert  water  into  steam,  instead  of  merely  raising 
its  temperature  from  10  to  20  deg.  The  latent  heat  of  one 
pound  of  steam  is  966  thermal  units,  whereas  the  heat  re- 
quired to  change  the  temperature  of  one  pound  of  water 
20  deg.  Fahr.  is  only  20  thermal  units.  Hence  it  would 
seem  that  with  this  system  the  water  needs  to  be  circulated 
only  one-fiftieth  as  fast  as  with  the  ordinary  system. 
However,  extreme  conditions  must  be  provided  for  and  we 
have  no  assurance  that  a  temperature  gradient  of  20  deg. 
in  the  ordinary  system  will  take  care  of  extreme  condi- 
tions; besides,  it  is  not  safe  to  figure  on  all  of  the  water 
being  vaporized  during  each  round,  which  would  mean  that 
only  steam  would  pass  through  the  return  pipe.  There- 
Ion',  while  a  much  lower  rate  of  circulation  is  permissible 
than  with  the  ordinary  system,  it  would  not  be  safe  to  cut 
down  the  circulation  in  the  proportion  above  mentioned. 

One  feature  of  the  new  system  about  which  there  was 


May  26,  1921 


AUTOMOTIVE     INDUSTRIES 

TEE  AUTOMOBILE 


1105 


some  uncertainty  at  first  was  the  ability  of  the  condensate 
to  descend  in  the  very  narrow  passages  of  the  radiator  core 
when  steam  is  constantly  passing  upward.  This,  however, 
has  caused  no  difficulty  whatever.  The  lower  part  of  the 
radiator  core  is  constantly  filled  with  steam  which  is  being 
condensed  by  the  cooling  action,  while  the  upper  portion 
of  the  core  is  absolutely  cold.  There  is  usually  a  sharp  line 
of  demarkation  between  the  hot  and  cold  sections,  this  line 
rising  and  dropping  with  the  conditions  of  engine  oper- 
ation. The  upper  part  of  the  radiator  is  filled  with  air 
and  water  vapor  which  is  normally  under  a  slight  pres- 
sure. This  is  a  fortunate  thing,  because  if  the  radiator 
were  filled  with  steam  to  the  top,  if  the  driver  removed  the 
radiator  cap  in  a  careless  manner,  he  might  possibly  scald 
his  hands. 

In  the  earlier  experiments  Mr.  Rushmore  ran  a  pipe 
from  the  inlet  to  the  bottom  of  the  radiator  part  way 
across  the  tank,  this  pipe  being  drilled  with  a  considerable 
number  of  small  holes  in  the  bottom  and  sides,  with  the 
idea  of  separating  the  water  from  the  steam  without  forc- 
ing any  of  the  water  into  the  passages  of  the  core.  It  was 
found,  however,  that  this  precaution  was  unnecessary, 
and  he  now  employs  only  a  simple  pipe  connection  to  the 
lower  tank. 

That  neither  the  splashing  of  the  water  in  the  lower 
tank  nor  the  returning  condensate  cause  any  noticeable 
obstruction  to  the  upward  flow  of  the  steam  is  accounted 
for  by  the  fact  that  with  an  air-cooled  radiator  the  amount 
of  steam  condensed  per  minute  per  unit  of  cooling  surface 
is  extremely  small.  In  the  case  of  the  Cadillac,  the  maxi- 
mum evaporative  effect  at  full  load  is  only  about  one  pint 
of  water  per  minute  which,  divided  among  the  150  vertical 
tubes  in  the  standard  Cadillac  radiator,  amounts  to  only  a 
few  drops  of  returning  condensate  per  minute  per  tube, 
and  in  any  type  of  air-cooled  radiator  the  flow  of  steam 
is  so  slow  that  the  condensate  merely  trickles  downward 
without  interference.  In  fact  tests  with  a  radiator  fed 
with  steam  from  a  stationary  boiler  and  cooled  by  a  power- 
ful electric  fan  have  shown  that  even  though  excess  steam 
be  forced  out  of  the  top  of  the  radiator,  none  of  the  con- 
densate appears  at  the  top. 

So  far  the  system  has  been  adapted  only  to  existing 
cars,  and  therefore  probably  has  not  worked  under  as 
favorable  conditions  as  would  be  possible  on  a  car  specially 
designed  with  it.  As  to  its  advantages,  there  can  be  no 
doubt  that  it  ensures  more  complete  combustion  of  the 
fuel,  especially  at  small  engine  loads,  and  tends  to 
minimize  crankcase  oil  dilution.  It  is  simpler  and  cheaper 
than  other  systems,  and  ensures  a  quick  heating  of  the 
engine  to  the  normal  working  temperature  and  a  fair 
regulation  of  that  temperature.  The  danger  of  the  fine 
passages  of  the  radiator  becoming  clogged  with  deposits 
from  limy  water  is  eliminated,  and  owing  to  the  much 
greater  cooling  effect  of  a  unit  radiating  area  when  in 
contact  with  steam  than  when  in  contact  with  water  at 
the  normal  jacket  outlet  temperature,  probably  a  much 
simpler  and  more  robust  core  construction  could  be  used, 
or  the  depth  of  the  core  diminished. 

No  stock  cars  are  as  yet  being  fitted  with  the  system, 
but  it  will  probably  be  applied  to  a  number  of  1922 
passenger  car  models.  It  is  particularly  applicable  to 
motor  trucks,  for  it  tends  to  reduce  crankcase  dilution 
due  to  the  engines  running  idle  for  long  periods  in  cold 
weather.  On  the  Mack  truck  above  referred  to  a  consider- 
able saving  in  fuel  was  shown  and,  by  reason  of  the  higher 
radiator  temperature,  the  system  provides  ample  cooling 
capacity,  even  in  mountainous  country  where  the  boiling 
of  the  water  in  the  ordinary  system  often  greatly  reduces 
the  working  capacity. 

A  further  important  advantage  over  thermostat  control 
is  that    as  the  radiator  core  contains  no  water  it  cannot 


freeze  when  on  the  road,  as  often  happens  unless  a  large 
percentage  of  alcohol  is  employed.  Manufacturers  em- 
ploying the  thermostat  control  advise  customers  to  cut  the 
thermostat  out  during  freezing  weather,  the  very  time 
automatic  temperature  control  is  most  needed.  Several 
cars  equipped  with  the  Rushmore  system  were  in  constant 
service  all  through  the  past  winter  and  gave  no  trouble 
from  freezing. 

As  the  temperature  of  the  jacket  water  will  depend  upon 
the  steam  pressure  carried,  an  inexpensive  reducing  valve 


Sketch     showing     location     of    radiator 
inlet   and    outlet   in    Rushmore   system. 


may  be  put  in  the  pipe  leading  from  the  jacket  to  the 
radiator  to  hold  the  jacket  temperature  constant  at  all 
loads  regardless  of  the  percentage  of  alcohol  that  may  be 
employed  to  prevent  freezing  when  the  car  is  left  standing 
for  long  periods  in  cold  weather.  With  the  present-day 
water  cooling  system  using  alcohol  the  maximum  tempera- 
ture cannot  much  exceed  175  deg. 

The  motometer  is  now  connected  to  the  engine  jacket 
direct  with  dial  on  dashboard  where  it  can  be  seen  more 
easily  and  particularly  at  night  and  where  it  is  not  so 
easily  stolen. 

The  new  system  should  be  of  particular  value  on  air- 
planes. Airplane  radiators  are  now  mostly  of  the  hexagon 
tube  type.  It  has  been  found  that  with  the  steam  system 
the  tubes  can  be  placed  much  closer  together,  thus  effect- 
ing a  reduction  of  fully  20  per  cent  front  end  area  for  the 
same  amount  of  air  cooled  surface.  As  the  cooling  effect 
per  unit  of  cooling  surface  is  from  50  to  80  per  cent  greater 
with  steam,  the  area  may  be  still  further  reduced,  and  in 
consequence  of  the  saving  in  weight  of  water,  additional 
fuel  may  be  carried  and  the  speed  of  the  plane  increased. 


A  Wire  Wheel  with  Bolt  Attachment 

TIIK  popularity  of  the  bolt  attachment  for  demount- 
able wheels  in  Great  Britain  has  induced  the  Dun- 
lop  Company  to  introduce  a  fitting  of  this  kind  for  their 
wire  wheels.  The  center  of  this  wheel  has  a  drum  of 
pressed  steel  from  which  the  usual  wire  spokes  lead  to 
the  tire  rim.  The  drum  is  secured  to  the  hub  by  means 
of  six  studs  and  nuts  in  accordance  with  the  usual  ar- 
rangement of  this  principle  of  fixing.  It  thus  eliminates 
threaded  hubs  and  special  locking  devices  for  the  wheel 
nut  of  the  usual  type.  It  is  claimed  that  this  arrange- 
ment not  only  simplifies  the  form  of  attachment  and 
thus  recommends  it  to  the  user,  but  it  also  represents  a 
cheaper  form  of  construction.  In  appearance,  however, 
it  suffers  as  compared  with  the  usual  type,  for  the  cen- 
tral drum  gives  it  a  somewhat  heavy  appearance  by 
comparison. 
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Developing  a  High  Compression  Auto- 
motive Engine 

This  summary  describes  some  of  the  problems  involved  in  the  develop- 
ment of  a  Diesel  type  automotive  engine.  Particulars  given  apply  largely  to 
factors  involved  in  design   and  construction   of  the   fuel   injection   system. 


AN  S.A.E.  Summer  Meeting  paper  prepared  by  Fred 
C.  Ziesenheim,  bearing  the  above  title,  naturally 
divides  into  three  parts.  The  first  relates  to  the 
fuel  problem,  giving  the  proportion  of  gasoline,  kerosene, 
gas  and  fuel  oil  and  lubricating  oil  produced  from  crude 
petroleum  in  1920,  the  change  in  the  distillation  curve  of 
gasoline  from  1915  to  1920,  and  the  variation  in  the 
prices  of  crude  petroleum  and  its  distillates  from  1913  to 
1920,  etc. 

In  the  second  part  all  present  internal  combustion  en- 
gines are  divided  into  three  classes,  low  compression, 
medium  compression  and  high  compression.  The  first 
class  includes  all  automobile  engines,  the  second  class  the 
hot  bulb,  surface  combustion  or  semi-Diesel  engines,  and 
the  third  group  the  Diesel  engines.  The  advantages  and 
disadvantages  of  each  class  are  given. 

In  the  third  part  Mr.  Ziesenheim  describes  some  devel- 
opment work  on  mechanical  injection  systems  for  high 
compression  engines  which  he  has  done  at  the  Mechan- 
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Fig.  1 — Two  types  of  leather  valve  packing,  the 
packing  at  the  left  is  of  the  flange  type  while  that  at 
the    right    is   what    is   termed    a    U-packing. 

ical  Laboratory  of  the  Carnegie  Institute  of  Technology. 
A  small  surface-ignition  engine  was  used,  after  increas- 
ing the  compression-pressure  to  500  lb.  per  sq.  in.  by  the 
substitution  of  a  new  piston  and  a  new  cylinder-head. 
The  engine  is  a  vertical  two-stroke-cycle  two-port  type, 
with  crankcase  precompression.  The  bore  is  5V2  in.  and 
the  stroke  is  6  in.,  which  is  reduced  to  4%  in.  by  the 
width  of  the  ports.  The  compression  of  500  lb.  per  sq.  in. 
was  selected  for  the  initial  tests,  as  it  can  be  decreased 
when  desired  by  simply  raising  the  cylinder-head.  The 
compression  necessary  for  auto-ignition  depends  upon  the 
ignition  temperature  of  the  fuel;  the  temperature  from 
the  compression  must  be  high  enough  to  insure  starting 
with  the  engine  cold.  The  lowest  compression  that  will 
permit  cold  starting  is  about  350  lb.  per  sq.  in. 

Ignition  temperatures  of  fuels  as  applied  in  engines 
cannot  be  satisfactorily  determined  by  ordinary  labora- 
tory equipment,  as  the  manner  of  injection  and  the  tem- 
perature of  the  cylinder  walls  are  not  considered.     Appa- 


ratus consisting  of  a  combustion  chamber  fitted  within  a 
gas  furnace  and  equipped  with  an  injection  valve,  and 
pressure,  temperature  and  time  recording  devices  has  been 
used  by  the  British  Admiralty  Experimental  Laboratory 
for  determining  the  ignition  temperatures  and  the  time 
interval  between  the  moment  of  injection  and  the  moment 
a  pressure  rise  is  indicated  in  the  combustion  chamber. 

Mechanical  injection  can  be  accomplished  by  variable 
pressure,  in  which  the  fuel  injection  valve  opening  is 
controlled  by  fuel  pressure  difference;  or  by  constant 
pressure,  in  which  the  fuel  injection  valve  opening  is  con- 
trolled mechanically  by  means  of  a  cam  and  lever  and 
the  fuel  pressure  is  constant. 

The  variable  type  of  compression  valve  consists  of  a 
spring-loaded  differential  plunger  that  opens  when  the 
fuel  pressure  exceeds  the  spring  resistance.  The  fuel 
pressure  variation  producing  injection  is  independent  of 
the  action  of  the  fuel  pump  and  governor,  which  action 
should  cause  the  injection  to  take  place  in  accordance  with 
the  conditions  insuring  optimum  pulverization.  In  addi- 
tion, the  quantity  of  fuel  to  be  injected  must  be  metered 
accurately,  and  the  time  and  duration  of  injection  must 
be  under  control.  The  small  quantity  of  fuel  to  be  in- 
jected before  each  working  stroke  is  responsible  for  some 
of  the  principal  problems  in  the  design  of  a  small  high 
speed  engine.  In  the  experimental  engine  under  discus- 
sion the  quantity  of  fuel  injected  per  revolution  at  full 
load  is  about  0.1  cc. 

By  the  usual  method  of  metering  the  fuel,  the  governor 
holds  open  the  suction  valve  or  a  by-pass  valve  during  the 
initial  portion  of  the  pump  stroke  and,  upon  the  closing 
of  the  valve,  the  fuel  is  pumped  into  the  injection  valve. 
Another  method  consists  in  varying  the  stroke  of  the 
pump  plunger  by  a  wedge  which  is  actuated  by  the  gov- 
ernor. With  accurate  metering  by  the  fuel  pump  the 
problem  then  consists  in  discharging  exactly  the  desired 
quantity  of  fuel  from  the  injection  valve,  and  in  dis- 
charging uniform  quantities  of  fuel  for  uniform  speed 
and  load  conditions. 

Conditions  which  may  interfere  with  or  prevent  the  in- 
jection of  the  metered  quantity  of  fuel  are  the  (a)  elas- 
ticity of  the  fuel,  (b)  elasticity  of  fuel-containing  system, 
(c)  elasticity  of  entrained  or  entrapped  air  and  (d)  leak- 
age within  the  fuel  system.  The  elasticity  of  the  fuel 
at  the  pressures  used  is  approximately  2  per  cent.  This 
makes  it  necessary  that  the  quantity  of  fuel  in  the  sys- 
tem,  between  the  pump  and  the  ignition   nozzle,   be  the 

lGil^t    DOSSlblC 

To  overcome  elasticity  in  the  fuel  containing  system 
it  is  obvious  that  the  fuel  pipes,  connections  and  the  like 
must  be  made  heavy  enough  to  insure  absolute  rigidity. 
The  poor  injection  action  of  many  surface-ignition  en- 
gines can  be  attributed  to  failure  to  meet  this  condition. 
Air  gets  into  the  fuel  system  by  being  entrained  with 
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the  fuel,  by  leakage  past  the  injection  valve  during  the 
compression  stroke  and  by  leakage  during  the  suction 
stroke  of  the  fuel  pump.  It  is  sometimes  entrapped  dur- 
ing the  assembly  of  the  fuel  system,  or  it  can  accumulate 
while  the  engine  is  idle.  Air  is  so  highly  elastic  that  a 
small  bubble  in  the  fuel  system  will  become  a  minute 
volume  during  the  working  stroke  of  the  fuel  pump  but, 
when  the  pump  starts  on  the  suction  stroke,  the  bubble 
expands  and  prevents  the  pump  from  drawing  in  a  full 
fresh  charge  of  fuel.  During  the  following  working 
stroke  of  the  pump  either  no  fuel  will  be  discharged  or 
the  quantity  will  be  less  than  that  desired.  This  produces 
an  erratic  "hit  and  miss"  injection  action  that  may  cause 
the  injection  of  an  excessive  quantity  of  fuel,  thereby 
producing  abnormal  pressures  in  the  cylinder.  Provision 
must  be  made  for  draining  the  air  from  the  highest  point 
in  the  fuel  system,  preferably  in  the  injection  valve.  The 
fuel  system  must  be  arranged  so  that  the  air  will  not 
accumulate  at  any  other  point. 

The  quantity  of  fuel  in  the  system,  particularly  in  the 
injection  valve,  should  be  a  minimum  in  order  to  secure 
as  complete  and  rapid  a  discharge  of  the  fuel  and  en- 
trained air  as  possible.  Fuel  leakage  occurs  around  the 
pump  plunger  packing  gland  and  around  the  packing  gland 
or  similar  device  of  the  injection  valve  stem.  High  pressure 
packing  glands  are  a  source  of  trouble.  A  form  of  plunger 
packing  used  with  satisfaction  in  hydraulic  machinery  at 
pressures  exceeding  that  encountered  in  injection  engines 
is  shown  in  Fig.  1  and  consists  of  Vim  leather  molded 
into  the  shapes  shown.  In  the  flange  packing  at  the  left 
the  nut  clamps  only  the  flanged  portion;  the  body  of  the 
packing  has  clearance  so  that  the  liquid  can  surround  and 
force  it  tight  on  the  plunger.  In  the  U-packing  at  the 
right  the  pressure  of  the  liquid  within  the  U  forces  the 
leather  against  the  plunger  and  the  walls  of  the  receptacle, 
thus  sealing  the  joint.  The  space  within  the  U  can  be 
filled  with  hemp  to  prevent  collapse  of  the  packing  when 
there  is  no  pressure  acting.  Leakage  may  occur  at  the 
suction  or  discharge  check-valves,  which  are  usually  placed 
in  multiple.  Poppet,  cylindrical  and  ball-check  valves  are 
shown  in  Fig.  2. 

A  form  of  pipe  connection  used  satisfactorily  in  Diesel 
engine  practice  is  shown  in  Fig.  3.  The  male  part  is 
made  of  brass  or  copper,  the  tubing  being  brazed  into  it. 
The  simplicity  of  the  injection  valve  is  the  advantage 
of  the  variable  pressure  method ;  the  operation  of  the 
valve  is  entirely  automatic,  avoiding  the  complication  of 
valve-gear.  The  quantity  of  fuel  for  each  charge  can  be 
metered  accurately  by  simple  and  reliable  mechanism  in- 
corporated within  the  fuel-pump,  but  the  disadvantage 
of  the  method  lies  in  its  inability  to  discharge  the  desired 


quantity  of  fuel  at  the  correct  time  and  in  the  manner 
necessary  for  achieving  complete  combustion.  The  reasons 
for  this  inability  have  been  enumerated.  Of  these  (a)  the 
elasticity  of  the  fuel  and  (o)  the  elasticity  of  the  fuel- 
containing  system  can  be  partially  obviated  by  proper  de- 
sign, but  (c)  the  elasticity  of  entrained  and  entrapped 
air  and  (d)  leakage  within  the  fuel  system  are  more 
difficult  to  control.  Due  to  the  small  quantity  of  fuel  to 
be  discharged  the  presence  of  any  air  will  interfere  with 
or  prevent  regular  injection  of  the  fuel,  and  a  very  slight 
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leakage  can  easily  equal  the  quantity  of  fuel  it  is  desired 
to  inject.  These  adverse  conditions  make  the  variable 
pressure  method  practicable  only  for  large  slow  speed 
single-cylinder  engines,  where  the  amount  of  fuel  to  be 
injected  is  a  relatively  large  quantity.  The  method  is  in 
use  on  all  surface  ignition  engines  and  is  therefore  to  be 
found  on  many  high  compression  engines  developed  by 
companies  building  both  types.  The  high  compression 
engines  using  this  method  are  usually  of  the  slow  speed 
single-cylinder  type,  which  can  be  assembled  also  as  twin- 
cylinder  engines.  The  conclusion  arrived  at  is  that  this 
method  is  not  satisfactory  for  high  speed  multiple-cylinder 
engines  suitable  for  automotive  purposes. 
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Fig.   3 — A   form  of  pipe  connection   i-*-ri  with 
satisfaction    In    Diesel   engine   practice 


Fig.  4 — Three  types  of  injection  valve.  The  valve  at  the  left 
Is  controlled  by  the  fuel-pressure  difference  and  that  in  the 
middle  has  the  fuel  opening  controlled  mechanically  by  a 
cam  and  a  lever.  The  valve  at  the  rlfibt  Is  pressure-regulating 
valvo 
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The  fuel  is  supplied  to  the  injection  valves  of  all  the 
cylinders  from  a  single  main  supply  line  which  is  main- 
tained at  constant  pressure.  The  fuel  injection  valve 
shown  in  the  center  of  Fig.  4  is  mechanically  operated 
by  a  cam  and  lever ;  the  metering  of  the  quantity  of  fuel 
for  injection  and  the  time  and  duration  of  the  injection 
are  under  control  of  the  governor  acting  on  the  fuel  cam 
and  lever.  The  fuel  pumps  are  designed  to  pump  two  or 
three  times  the  quantity  of  fuel  necessary  for  full  load 
conditions.  The  fuel  pumps  are  made  preferably  from  a 
forged  steel  block;  the  pump  cylinders  and  valve  seats 
being  machined  in  the  block.  Packing  glands  for  the 
pump  plungers  have  been  shown  in  Fig.  1  and  the  check 
valves  in  Fig.  2.  Due  to  the  high  pressures  that  the 
pumps  work  against,  the  pump  shaft  and  the  eccentrics 
must  have  liberal  bearing  areas  and  positive  pressure  lu- 
brication. The  use  of  several  plungers  of  small  cross- 
sectional  area  reduces  the  bearing  loads.  The  pressure  of 
the  fuel  is  maintained  constant  by  a  pressure  regulator 
holding  suction  bypass-valves  open  during  a  portion  of 
the  pump  stroke,  or  by  a  spring  loaded  relief  valve  similar 
to  the  valve  shown  at  the  right  in  Fig.  4.  The  flat  seat 
of  the  pressure  regulating  valve  gives  less  trouble  from 
chattering  and  wear  than  a  mitered  seat.  The  seat  parts 
are  made  of  hardened  steel. 

The  constant  pressure  injection  valve  shown  in  the  cen- 
ter of  Fig.  4  consists  of  a  differential  plunger,  spring 
loaded  by  a  valve  spring  and  also  by  a  lift  spring  which 
forces  a  valve  spindle  onto  the  differential  plunger.  A 
cam  operated  lever  lifts  the  valve  spindle,  relieving  the 
lift  spring  and  permitting  the  fuel  pressure  to  lift  the 
differential  plunger  against  the  valve  spring.  The  move- 
ment of  the  differential  plunger  removes  the  injection 
valve  from  its  seat  and  permits  the  fuel  to  be  injected 
into  the  combustion  chamber.  The  fuel  cam  action  con- 
trols the  (a)  time  of  injection;  (6)  lift  of  the  injection 
valve;  (c)  duration  of  injection;  (d)  quantity  of  fuel  in- 
jected and  (e)  manner  of  injection.  Variations  in  the 
time  of  injection  can  be  accomplished  by  angular  advance- 
ment or   retardation   of   the  fuel   cam.     The   lift   of   the 


-"  injection  valve  and  the  duration  of  the  injection  are  de- 
termining factors  in  the  quantity  of  fuel  that  will  be 
injected.  The  injection  valve  lift,  determined  by  the  fuel 
cam  lift,  must  be  sufficient  to  permit  free  injection  of 
the  fuel  without  dribbling.  The  duration  of  injection 
depends  upon  the  angular  period  of  the  fuel  cam.  As  the 
fuel  pressure  is  constant,  the  injection  valve  lift  should 
remain  practically  constant  during  the  period  of  injec- 
tion. Varying  the  quantity  of  fuel  for  different  load  con- 
ditions should  be  accomplished  by  varying  the  duration 
of  the  injection  period;  in  other  words,  varying  the  cut- 
off ratio,  or  the  length  of  the  constant  pressure  line. 
The  rapidity  with  which  the  injection  valve  opens  and 
closes  is  a  determining  factor  in  attaining  the  conditions 
of  maximum  pulverization.  With  the  injection  valve 
filled  with  fuel  maintained  at  constant  pressure  and  the 
fuel  cam  acting  directly  on  the  injection  valve,  the  in- 
jection action  can  be  much  more  rapid  than  with  the 
variable  fuel  pressure  generated  by  a  cam  and  pump 
removed  from  the  injection  valve. 

The  constant  pressure  method  is  not  subject  to  the  ad- 
verse conditions  which  interfere  with  injection  in  the 
'variable  pressure  method.  The  constant  fuel  pressure 
obviates  trouble  from  the  elasticity  of  the  fuel  and  its 
containing  system  and  also  does  not  permit  the  entrapped 
air  to  expand  and  cause  erratic  injection.  Any  leakage 
that  occurs  in  the  fuel  system  with  the  variable  pressure 
method  is  a  wastage  from  the  metered  quantity  of  fuel 
that  it  is  desired  to  inject.  In  the  constant  pressure 
method  the  metering  is  done  within  the  injection  valve 
so  that  leakage  in  the  system  does  not  affect  the  quantity 
to  be  injected. 

In  view  of  the  considerations  stated,  the  constant 
pressure  method  is  preferable  for  small  high  speed  en- 
gines in  that  the  exact  metered  quantity  of  fuel  is  posi- 
tively injected  at  the  desired  time,  and  in  that  uniform 
quantities  are  injected  for  uniform  speed  and  load  condi- 
tions. The  experimental  work  has  shown  consistent 
progress  but  has  not  advanced  to  a  point  where  further 
disclosure  of  methods  and  results  is  advisable. 


A  New  Model  of  Transmission 


ANEW  model  of  gearset  known  as  Model  55  has  been 
added  to  the  line  of  the  Brown-Lipe  Gear  Co.  The 
new  product  was  designed  to  fill  a  gap  in  its  range  of 
sizes  and  has  several  individual  features. 

Model  55  is  of  the  main-frame  type  and  in  capacity 
is  substantially  midway  between  Models  50  and  60. 
Regular  features  are  selective  gears  that  give  four 
speeds  forward  and  one  reverse;  a  rear  mainshaft  bear- 
ing cap  that  takes  a  speedometer  drive,  and  two  S.  A.  E. 
standard  pads,  one  on  the  right  and  one  on  the  left  side 
of  the  case,  intended  respectively  for  a  one-speed  power 
take-off  and  a  pump. 

Optional  arrangements  include  either  overhead  or  side 


w   Gearset 
Model 


shift  and — when  a  power  take-off  is  not  used — the  mount- 
ing of  the  pump  on  the  right  side  of  the  case.  Of  course, 
the  option  of  shifts  necessitates  the  selection  of  one  of 
two  forms  of  case,  cover,  etc.,  but  the  pump  can  be 
mounted  on  the  right  side  at  any  time  by  adding  to  it 
a  2-in.  filler  block,  furnished  by  the  pump  manufacturer. 
The  illustration  given  here  shows  the  overhead  shift. 
The  side  shift  type  transmission  is  less  in  depth  by  the 
height  of  the  shifter,  housing,  but  slightly  greater  in 
width. 


THE  consumption  of  gasoline  in  Australia  is  increas- 
ing rapidly  and  is  leading  to  an  investigation  of 
the  possibilities  of  the  Commonwealth.  In  1910  the  con- 
sumption was  25,725,000  gallons;  in  1915,  43,000,000  gal- 
lons, and  by  1919  it  had  increased  to  51,000,000  gallons. 
Although  the  presence  of  oil  is  evidenced  by  its  oozing 
from  the  ground  in  numerous  places,  drilling  has  failed 
to  discover  deposits  of  commercial  value.  The  Common- 
wealth Government  has  offered  a  prize  of  £10,000  to 
stimulate  further  search,  and  the  South  Australian  Gov- 
ernment has  also  voted  a  bonus  of  £5,000  to  the  person 
or  company  that  first  obtains  from  a  well  in  South  Aus- 
tralia 100,000  gallons  of  crude  petroleum  containing  not 
less  than  90  per  cent  of  products  obtainable  by  distilla- 
tion.   So  far  the  rewards  have  not  been  won. 
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Features  of  Mechanical  Interrupters 
for  Ignition  Systems 

Part  II 

In  this  installment  the  author  describes  the  features  of  several  commer- 
cial types  of  interrupters  and  discusses  the  advantages  and  disadvantages 
of  these  types.  This  completes  the  article  and  thus  covers  all  the  im- 
portant considerations  involved  in  the  design  of  interrupters. 

By  Harry  F.  Geist 


WE  have  magnetos  made  with  stationary  coils  and 
magnetos  made  with  rotating  coils.  In  the  cases 
where  stationary  coils  are  used  the  interrupter 
parts  are  also  stationary  and  the  interrupter  is  actuated 
by  a  rotating  cam,  but  in  the  case  of  rotating  coils,  the 
interrupter  parts  are  also  in  rotation  and  co-act  with 
stationary  cams  for  the  actuation  of  the  interrupter. 
In  special  cases  where  collector  spools  or  buttons  are 
used  the  stationary  type  of  interrupter  may  be  used 
with  rotating  coil  type  magnetos,  but  this  construction 
is  the  exception  rather  than  the  rule.  These  two  gen- 
eral differences  in  interrupter  designs  bring  out  en- 
tirely different  considerations  which  are  of  interest. 

In  the  rotating  type  of  interrupter,  all  the  moving 
parts  are  mounted  upon  the  rotating  breaker  plate,  as 
shown  by  Fig.  1,  so  that  the  radius  at  which  the  bumper 
block  of  the  lever  arm  actuates  with  the  cam  is  fully 
twice  as  great  as  that  of  a  rotating  cam  actuating  a  sta- 
tionary type  of  interrupter. 

With  these  two  different  arrangements,  arguments  for 
and  against  either  type  of  interrupter  may  arise,  but  ex- 
perience with  both  types  has  proven  that  both,  in  the 
highly  perfected  designs  of  the  present  day  give  very 
satisfactory  service. 

In  order  to  show  the  different  conditions  that  obtain 
in  these  two  different  types  of  interrupter  mechanism, 
Fig.  8  is  presented  for  an  analysis. 

The  bumper  of  the  rotating  breaker  arm  is  shown 
just  at  the  point  of  striking  the  stationary  cam,  at  the 
point  0,  from  which  point,  instead  of  following  the  cir- 
cular  arc  OB  it  follows  the  line  of  the  cam  contour  OA, 
so  that  the  angle  through  which  the  bumper  is  forced  in- 
ward may  be  expressed  roughly  by  BOA,  giving  the 
bumper  an  inward  motion  equal  to  AB  or  M. 

It  the  distance  from  the  arm  pivot  to  the  contact  point 
is  equal  to  the  distance  from  the  pivot  to  the  bumper, 
then  M  will  also  be  the  amount  of  contact  separation. 
At  the  higher  speeds  the  bumper  may  receive  a  throw 
so  that  the  motion  it  receives  may  be  greater  than  the 
distance  AB. 

The  force  tending  to  hold  the  bumper  against  the  cam 
contour  or  tending  to  hold  the  contacts  closed  will  be 
the  force  of  the  spring  F„  plus  the  centrifugal  force  of 
the  lever  arm  F,-  and  plus  or  minus  a  force  due  to  the 
inertia  of  the  arm  in  its  motion  M  that  may  be  expressed 
by  Fm.  It  is  the  usual  practice  in  the  design  of  rotating 
interrupters  to  so  design  the  arm  that  the  centrifugal 
force  acting  on  the  bumper  end  of  the  arm  will  bo 
greater  than  the  centrifugal  force  acting  on  the  contact 


carrying  end  of  the  arm  so  that  the  rotation  of  the  inter- 
rupter as  a  whole  will  give  a  resultant  centrifugal  force 
to  the  arm  that  will  always  tend  to  aid  the  spring.  This 
is  to  assure  that  centrifugal  force  will  never  cause  the 
contacts  to  separate,  but  on  the  other  hand,  will  help  to 
close  them,  and  is  a  very  important  consideration  in  the 
development  of  rotating  types  of  interrupters. 

The  force  Fm  is  the  most  difficult  to  control.  At  the 
higher  speeds  it  may  become  greater  than  Fs  plus  F0 
and  cause  the  bumper  motion  to  exceed  the  amount  AB. 
This  force  depends  upon  the  mass  of  the  lever  arm 
swinging  upon  its  pivot  and  upon  the  rate  of  bumper  mo- 
tion M.  It  is  controlled  to  some  extent  by  making  the 
lever  arm  as  light  as  possible  without  sacrificing  mechan- 
ical strength.  It  is  no  doubt  this  force  that  is  responsi- 
ble for  the  vibrations  of  the  contacts  that  was  previous- 
ly discussed. 

In  order  to  make  a  direct  comparison,  let  us  assume 
that  it  is  desirable  to  have  the  contacts  opening  the 
same  amount  for  the  same  amount  of  angular  rotation  of 
the  magneto  rotor  in  the  case  of  the  stationary  inter- 
rupter and  rotating  cam.  Under  this  condition,  which 
is  represented  in  Fig.  8,  the  rotating  cam  will  force  the 
bumper  along  its  contour  O'A',  so  that  the  angle  at  which 
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Fig.    8 — Illustrating    difference    between    rotating    and 
stationary    breakers. 
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the  bumper  is  forced  with  reference  to  the  cam  may  be 
expressed  by  A'O'B'.  This  angle  is  roughly  about  twice 
as  great  as  the  angle  AOB  when  the  radius  of  action  be- 
tween the  rotating  cam  and  the  stationary  bumper  is  one- 
half  the  radius  of  co-action  between  the  rotating  bumper 
and  the  stationary  cam,  and  provided  A'B'  equals  AB. 

For  the  same  rotor  speed,  therefore,  the  rotating 
bumper  will  travel  at  twice  the  peripheral  speed  of  the 
rotating  cam,  but  in  moving  inward  on  an  average  cam 
angle  of  only  half  as  much  it  is  evident  that  the  speed 
at  which  the  rotating  bumper  travels  the  distance  M 
will  be  the  same  as  the  speed  at  which  the  stationary 
bumper  makes  the  motion  M'. 

The  stationary  bumper  is  held  inwardly  by  the  forces 
F'„  plus  or  minus  F'm,  where  F's  is  the  force  of  its 
spring  and  F',„  is  the  force  represented  in  the  inertia  of 
the  arm  due  to  motion  M'.  Centrifugal  force  does  not 
enter  into  play  in  this  type  of  interrupter.  In  this  sta- 
tionary type  of  interrupter,  just  as  was  shown  for  the 
rotating  type,  the  force  F'„,  may  at  higher  speeds  be  suf- 
ficient to  overcome  F'„  and  give  the  bumper  a  throw 
such  that  M'  will  exceed  O'A'  and  may  also  be  the  cause 
of  vibrations  of  the  lever  arm. 

The  advantage  of  the  stationary  interrupter  lies  in  the 
fact  that  it  is  free  from  centrifugal  force,  since  it  does 
not  rotate.  It  certainly  facilitates  the  development  of 
an  interrupter  not  to  have  to  take  that  force  into  con- 
sideration, but  on  the  other  hand  this  same  centrifugal 
force  serves  to  counteract  the  inertia  that  comes  into 
play  tending  to  give  the  arm  excessive  motion  at  higher 
speeds-  so  that  while  it  may  complicate  the  development, 
it  must  be  given  credit  as  a  valuable  assisting  force  to 
the  spring  in  holding  down  the  contact  motion  and  the 
vibrations  that  the  lever  arm  is  subject  to. 

In  general  interrupters  are  intended  to  open  the  con- 
tacts only  from  about  .015  to  .020  inch,  and  it  would 
seem  that  for  this  small  amount  of  interrupter  lever 
action  that  the  possibility  of  excessive  contact  separation 
and  of  vibrations  would  not  be  very  great,  but  experi- 
ence has  shown  that  these  results  do  take  place  at  times 
even  at  average  operating  speeds. 

The  following  interrupter  designs  are  presented  be- 
cause they  show  a  wide  variation  in  the  manner  in  which 
interrupters  can  be  designed  to  meet  the  conditions  set 
forth  in  the  foregoing  paragraphs.  They  are  also  excel- 
lent examples  of  exclusive  features  and  distinctive  de- 
sign found  in  the  present  day  ignition  systems. 

Interrupter  Designs 

Fig,  9  shows  the  features  of  the  complete  interrupter 
illustrated  in  Fig.  1  and  the  arm  retaining  spring  that 
is  adapted  to  hold  the  lever  arm  in  place  upon  the 
breaker  plate. 

This  interrupter  is  perhaps  the  best  known  and  most 
copied  of  all  ignition  system  interrupters.  It  is  used  by 
a  number  of  different  manufacturers  both  in  the  United 
States  and  abroad.    The  features  that  contribute  to  the 


success  of  this  interrupter,  which  is  of  the  rotating  type, 
is  the  perfect  balance  of  the  arm  for  all  speeds  at  which 
it  is  designed  to  give  service.  There  is  just  enough 
mass  in  the  fiber  bumper  end  of  the  arm  which  is  located 
farther  from  the  center  of  rotation  than  the  contact 
carrying  end  of  the  arm  to  assure  just  enough  centrif- 
ugal force  to  make  certain  that  the  contacts  will  not 
open  due  to  rotation  alone  and  that  the  force  of  co-action 
of  bumper  and  cam  will  not  give  the  contacts  an  unnec- 
essary or  an  undesirable  amount  of  opening. 

The  main  spring  is  backed  up  by  two  buffer  springs, 
one  at  each  end,  that  keep  the  springs  from  breaking,  re- 
lieving as  they  do  any  tendency  for  a  sharp  bend  that 
would  produce  early  fatigue.  The  cams  are  oiled  by 
wicks  embedded  in  them.  No  other  oiling  is  required, 
hence  oil  cannot  get  to  the  contacts.  The  centrifugal 
force  due  to  rotation  tends  to  keep  all  the  oil  away  from 
the  rotating  parts  of  the  interrupter. 

For  right-  or  left-hand  magneto  rotation  entirely  dif- 
ferent interrupters  are  necessary. 

Fig.  10  shows  the  most  widely  used  stationary  type 
of  interrupter.  The  arm  is  a  drop-forging  carrying  a 
platinum  contact  on  one  leg  and  a  hard,  polished  bumper 
that  is  formed  to  have  a  radius  to  suit  the  cam  at  the 
other  leg.  The  arm  pivot  bearing  is  of  bronze  and  fits 
a  hardened  steel  pivot,  which  in  some  cases  is  hollow, 
making  it  possible  to  oil  the  pivot  bearing  through  a 
vent  in  the  stationary  breaker  plate.  The  condenser  and 
primary  winding  are  connected  to  the  interrupter  by  a 
common  lead  that  is  secured  to  the  insulated  plate  by 
means  of  a  screw.  This  insulated  plate,  of  course,  car- 
ries one  of  the  contacts. 

The  cam  is  designed  for  either  right-  or  left-hand  rota- 
tion by  merely  turning  it  over  on  the  shaft,  and  it  has 
lobes  to  correspond  to  the  number  of  sparks  that  the 
magneto  is  designed  to  deliver  per  revolution  of  the 
rotor.  Other  features  are  as  shown.  The  breaker  plate 
is  set  and  locked  by  screws  to  the  magneto  bearing  plate 
in  timed  relation  to  the  magnetic  break  between  rotor 
and  stator  of  the  magneto  for  "fixed"  spark  installations 
and  to  the  rocking  member  of  the  magneto  for  variable 
spark  ignition. 

In  Fig.  11  is  illustrated  another  well-known  inter- 
rupter mechanism,  of  very  novel  design.  This  interrup- 
ter is  of  the  rotating  type.  In  this  design  the  insulated 
contact  is  carried  upon  a  spring  that  is  secured  at  one 
end  to  an  insulated  plate.  The  adjustable  contact  is  the 
grounded  one.  A  triangular  fibre  lever  that  is  pivoted  at 
the  center  acts  through  one  of  its  corners  upon  the  cams, 
which  force  the  contacts  apart.  The  third  corner  is 
merely  to  balance  the  lever  during  its  rotation. 

In  the  discussion  connected  with  Fig.  6  it  was  pointed 
out  that  a  rocking  break  was  very  apt  to  be  obtained  in 
interrupters  in  which  the  contact  was  mounted  directly 
upon  the  spring,  due  to  a  strengthening  out  of  the  spring 
between  the  points  F  and  F,  immediately  following  the 
application  of  the  force  F,. 
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Fig.   12 — A   type  of   interrupter  used 
in     England. 


Fig.     13 — A     recent     design     of 
terrupter. 


Fig.    14 — A    positively    operated    in- 
terrupter. 


In  this  particular  application  of  this  general  type  of 
interrupter  it  will  be  noticed  that  the  spring  has  a  double 
bend  between  the  contact  point  and  the  point  at  which 
the  fibre  lever  acts.  This  stiffens  the  spring  in  the  re- 
gion of  the  bend.  The  tension  of  the  spring  in  this  case 
is,  therefore,  almost  entirely  on  the  other  end  of  the 
spring,  so  that  when  the  force  tending  to  open  the  con- 
tacts is  applied  it  is  accomplished  very  effectively.  The 
secret  of  the  success  of  this  particular  application  in 
avoiding  the  rocking  of  contacts  is  due  to  the  bends  in 
the  spring  at  the  places  shown. 

During  rotation,  the  fibre  lever  is  under  the  influence 
of  centrifugal  forces.  These  are  intended  to  be  bal- 
anced by  the  triangular  shape  of  the  lever,  but  the 
forces  are  allowed  sufficient  surplus  to  always  keep  the 
lever  away  from  the  spring,  except  when  in  engagement 
with  the  cams. 

Fig.  12  illustrates  another  novel  design  of  rotating 
interrupter  that  is  produced  in  England.  In  this  mech- 
anism the  grounded  contact  is  mounted  directly  upon 
the  spring.  The  end  of  the  spring  projects  consider- 
ably beyond  the  contact  and  is  turned  up  at  an  angle,  as 
shown.  The  insulated  plate  also  sets  at  an  angle  to  the 
spring,  so  that  it  and  the  bent  end  of  the  spring  form  a 
"V"  in  which  a  loosely  bearinged  roller  is  located.  The 
action  of  the  mechanism  during  rotation  throws  the 
in  contact  with  the  cams,  which,  in  turn,  force 
the  roller  into  the  "V,"  tending  to  lift  the  spring  and 
its  contact  away  from  the  insulated  contact  to  break  the 
circuit.  , 

The  liability  of  a  rocking  break  of  the  contacts  and  its 
coincident  troubles,  as  pointed  out  in  connection  with 
Fig.  6,  is  alleviated  by  the  fact  that  the  roller,  which  is 
of  fibre,  acts  upon  the  spring  at  a  point  that  is  very  close 
to  the  contact.  This  close  application  of  the  roller  force  to 
the  contact  tends  to  open  the  contacts  without  rocking. 

Centrifugal  force  in  this  interrupter  always  keeps  the 
roller  as  far  from  the  center  of  rotation  as  possible,  and 
it,  therefore,  can  exert  no  force  upon  the  contact  spring 
until  compelled  to  do  so  by  the  cams. 

The  interrupter  represented  in  Fig.  13  is  a  compara- 
iew  product.  It  is  also  of  the  rotating  type  and 
differs  from  the  other  arm  types  in  that  it  has  no  pivot 
or  bearing  for  its  arm.  A  main  spring  serves  to  perform 
the  same  functions  of  the  usual  interrupter  arm  spring; 
namely,  to  hold  the  contacts  normally  engaged.  In  addi- 
tion, there  are  two  auxiliary  sets  of  leaf  springs  which 
tend  to  guide  and  support  the  motion  of  the  arm.  The 
purpose  of  the  arrangement  is  not  only  to  do  away  with 
the  pivot  and  bearing  but  to  give  the  moving  contact  a 
parallel  motion  with  respect  to  the  insulated  contact. 
The  advantages  of  this  parallel  motion  were  pointed 
out  under  the  discussion  of  Fig.  7. 

The  cam  in  this  breaker  mechanism  is  produced  by 
grinding  two  eccentric  circles  at  180  degrees  displace- 
ment from  each  other  and  at  equal  distances  at  either 
side  of  the  center  of  rotor  motion. 


The  interrupter  illustrated  in  Fig.  14,  which  is  of  the 
stationary  type,  is  also  comparatively  new  and  has  some 
very  interesting  and  novel  features.  The  arm  is  free 
from  springs  and  forms  a  "V,"  in  which  a  cam  rotates 
and  performs  both  the  functions  of  closing  and  break- 
ing the  circuit  at  the  contacts. 

In  order  to  take  up  the  mechanical  shock  of  closing 
and  to  allow  for  variations  in  production  and  for  ad- 
justment, the  insulated  contact  is  mounted  upon  a 
sliding  plunger  that  is  backed  by  a  compression  spring 
in  a  knurled  and  threaded  barrel.  Adjustment  is  made 
by  means  of  this  threaded  barrel. 

The  principal  advantage  gained  by  this  construction' 
beside  the  simplicity  of  its  construction,  is  that  the  time 
of  make  of  the  circuit  is  definitely  determined  at  all 
times  by  the  relation  of  the  angle  of  the  arm  "V"  and 
the  cam  lobes. 

Another  very  interesting  type  of  interrupter  mech- 
anism is  that  illustrated  in  Fig.  15.  This  type  is  based 
upon  the  principles  discussed  under  Fig.  7.  In  this 
particular  design  it  is  shown  for  use  with  rotating  wind- 
ing types  of  magnetos,  but  the  principle  back  of  it  is 
applicable  to  the  stationary  type  of  interrupter  as  well. 
The  principal  merits  of  this  interrupter  are  the  parallel 
motion  of  the  separating  contacts  and  a  very  quick  and 
definite  break  of  the  circuit  for  a  very  small  throw  of 
the  arm,  so  that  the  wear  and  the  forces  due  to  inertia 
to  which  this  interrupter  is  subject  are  reduced  to  a 
minimum.  The  arm  is  also  of  very  light  construction, 
having,  as  it  does,  only  one  projecting  end  from  the 
pivot,  so  that  the  forces  to  which  the  contacts  are  sub- 
ject in  closing  are  reduced  to  practically  only  that  of  the 
tension  of  the  spring.  Any  centrifugal  force  at  play 
upon  the  arm  aids  the  spring. 

The  tendency  is  in  this  type  of  interrupter  action  for 
the  spring  to  close  the  contacts  very  quickly  following 
the  separating  action,  so  that  this  type  of  interrupter 
lends  itself  very  effectively  to  battery  and  coil  types  of 
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ignition  systems,  because  of  the  fact  that  the  period 
necessary  for  the  sparking  action  of  the  coils  is  very 
short  and  the  interrupter  allows  a  large  percentage  of 
the  complete  cycle  of  the  action  to  be  on  closed  circuit. 
This  is  a  decided  advantage  in  battery  systems  oper- 
ating at  high  speeds. 

Interrupter  with  Tungsten  and  Silver  Contacts 

During  the  war  with  Germany  platinum  supplies  were 
limited,  and  ignition  manufacturers  did  considerable 
experimentation  with  contacts  made  of  other  material. 
Tungsten  had  been  used  for  a  number  of  years  and 
had  given  satisfactory  results  under  special  conditions. 
Its  principal  objection  was  that  of  oxidization.  It  has 
been  found  in  rotary  magneto  work  that  tungsten  will 
function  properly  as  long  as  the  magneto  is  in  continu- 
ous operation,  but  if  the  magneto  stands  over  night  with 
its  contacts  separated  the  oxidization  may  be  sufficient 
at  times  to  make  starting  very  difficult.  In  special  cases, 
such  as  in  so-called  oscillating  magnetos^  in  which  the 
normal  rest  position  is  always  one  in  which  the  contacts 
are  closed,  this  trouble  is  very  much  reduced,  so  that 
with  tungsten  comparatively  cheap  it  made  a  very  good 
substitute. 

To  solve  this  problem,  in  the  case  of  rotary  magnetos, 
a  very  novel  interrupter  was  invented  and  developed  by 
C.  T.  Mason  for  the  Splitdorf  Electrical  Company.  This 
interrupter  consisted  of  two  sets  of  contacts,  one  set 
acting  for  starting  service  and  the  second  set  operating 
for  running  service.  The  starting  contacts  were  of 
silver  and  the  running  contacts  were  tungsten. 

Fig.  16  illustrates  the  essential  features  of  the  design 
as  used  with  magnetos  having  stationary  coils. 

The  principal  difference  of  this  type  of  interrupter 
from  other  types  is  as  follows:  The  silver  contact  on 
the  grounded  side  is  rigidly  connected  to  the  lever  arm 
in  the  usual  manner  and  it  makes  contact  with  another 
silver  contact  that  is  adjustably  mounted  in  an  insulated 
plate,  to  which  the  primary  lead  makes  connection  as 
in  the  usual  construction.  In  addition,  the  lever  arm 
carries  a  spring  that  extends  parallel  over  the  top  side 
of  the  arm  and  terminates  over  a  hole  in  the  lever  arm. 
A  tungsten  contact  mounted  upon  this  spring  extends 
through  the  hole  in  the  arm  and  engages  with  another 
tungsten  contact  that  is  also  adjustably  mounted  in  the 
same  insulated  plate  with  the  silver  contact.  The  ten- 
sion of  the  tungsten  contact  carrying  spring  is  such  that 
it  exerts  a  pressure  downward.  The  adjustment  of  the 
interrupter  contacts  must  be  such  that  the  silver  con- 
tacts separate  before  the  tungsten  contacts  do. 

When  the  cam  strikes  the  fibre  bumper  of  the  lever 
arm  it  first  lifts  the  arm  and  therefore  breaks  the  con- 
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tact  between  the  silver  contacts.  The  break  between  the 
tungsten  contacts  occurs  a  very  short  time  afterward — 
as  soon  as  the  bend  of  the  contact  carrying  spring  is 
taken  up. 

The  result  of  this  sequence  of  contact  separations  is 
such  that  if  the  tungsten  contacts  should  be  oxidized  to 
such  an  extent  at  starting  that  the  high  resistance  of 
the  oxide  makes  the  magneto  inoperative,  the  completed 
circuit  through  the  silver  contacts  which  do  not  oxidize 
readily  will  allow  the  magneto  to  function  and  the  spark 
will  be  produced  when  the  silver  contacts  separate.  The 
engine  will  therefore  start  up  on  the  action  of  the  silver 
contacts. 

After  a  few  revolutions  of  the  engine  the  mechanical 
action  between  the  tungsten  contacts  of  the  interrupter 
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Fig.  16 — Mason  two  point  Interrupter. 


Fig.  17 — The  Atwater  Kent  interrupter. 

cleans  them,  and  because  of  the  fact  that  the  tungsten 
contacts  separate  last,  the  final  interruption  of  the  cir- 
cuit transfers  to  the  tungsten  contacts  as  soon  as  they 
begin  to  conduct  current.  It  therefore  follows  that  the 
tungsten  contacts  operate  for  running  service. 

All  the  arcing  and  welding  action  of  service  is  taken 
up  by  the  tungsten  contacts,  and  the  silver  contacts  are 
thus  protected  during  the  running  service,  and  they  do 
not  function  electrically  again  until  the  tungsten  con- 
tacts again  become  inoperative'  except  to  carry  a  part 
of  the  primary  generated  current.  The  action  of  this 
interrupter  is  entirely  automatic. 

The  only  objection  to  this  type  of  interrupter  lies  in 
the  fact  that  the  trade  has  not  been  educated  to  the 
adjustment  of  this  device,  and  it  would  no  doubt  be  con- 
siderable o£  a  task  for  a  layman  to  make  the  adjust- 
ments of  this  mechanism  properly  and  intelligently. 

The  supply  of  platinum  to  ignition  manufacturers  was 
never  completely  cut  off,  hence  it  never  became  neces- 
sary to  change  to  the  double  contact  type.  It  does  illus- 
trate, however,  how  the  tungsten  contacts  can  be  pressed 
into  service  in  spite  of  its  tendency  to  oxidize. 

Battery  and  Coil  System  Interrupters 

From  the  very  earliest  days  of  battery  and  coil  igni- 
tion systems  it  was  recognized  that  for  ordinary  make- 
and-break  circuit  interrupters  the  average  user  would 
very  often  forget  to  switch  off  the  ignition  circuit  after 
stopping  the  engine  and  allow  the  ignition  system  to 
drain  the  battery  during  idleness  of  the  engine  if  the 
contacts  chanced  to  be  closed. 

It  was  also  recognized  that  for  the  slower  speeds  of 
engine  operation  the  ordinary  make-and-break  igniter 
interrupter  would  take  a  great  deal  more  battery  energy 
than  was  necessary  for  effective  operation  of  the  system 
compared  with  that  required  for  running  speeds. 

To  overcome  these  two  drawbacks  a  special  battery 
and  coil  ignition  system  interrupter  was  developed  and 
marketed  by  the  Atwater  Kent  Mfg.  Co.  This  interrup- 
ter is  illustrated  in  Fig.  17. 

The  illustration  shows  a  catch  and  release  device 
which,  during  its  rotation,  catches  a  pawl  and  advances 
it  against  the  tension  of  a  coil  spring  to  a  position  above 
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a  latch.  After  reaching  this  position  the  pawl  is  auto- 
matically released  and  is  then  drawn  back  toward  its 
normal  rest  position  due  to  the  tension  of  the  coil  spring. 
In  returning  to  this  rest  position  the  heel  of  the  catch 
and  release  tooth  so  guides  the  pawl  that  it  is  compelled 
to  strike  against  the  latch.  The  motion  imparted  to  the 
latch  by  the  pawl  in  turn  causes  the  contacts  to  close 
momentarily  and  separate  again  after  the  pawl  passes 
the  latch.  This  make-and-break  action  takes  place  at 
a  very  high  speed,  and  at  a  speed  that  is  independent  of 
the  speed  of  rotation  of  the  catch  and  release  member. 
This  special  type  of  battery  and  coil  circuit  interrupter 


INSULATED  LEAD 
Fig.      18— Typical      battery      and      Coil 
system   interrupter. 

therefore  assures  that  the  spark  will  be  of  the  same 
value  for  all  engine  speeds  within  the  limits  that  the 
device  is  designed  for  and  that  the  battery  energy  re- 
quired per  spark  will  also  be  practically  constant  for 
all  speeds. 

It  must  also  be  evident  that  when  the  engine  is  at  rest 
the  pawl  will  be  at  rest  and  so  cannot  close  the  circuit, 
and  it  can  never  remain  in  a  position  that  will  keep  the 
contacts  together. 


The  particular  mechanism  shown  in  Fig.  17  has  a 
catch  and  release  with  four  teeth  and  so  is  designed  for 
four-cylinder  engines,  being  operated  at  half  engine 
speed  in  this  case.  The  figure  shows  both  open  and 
closed  positions  of  the  contacts. 

Fig.  18  shows  a  simple  battery  and  coil  system  inter- 
rupter that  is  representative  of  the  more  usual  types. 
It  has  a  six-lobe  cam  and  is  designed  for  a  six-cylinder 
engine,  but  can  be  converted  to  a  four-cylinder  system 
by  using  a  cam  with  four  lobes.  It  is  evident  that  in 
this  type  of  mechanism  it  is  possible  for  the  engine  to 
stop  at  such  a  position  that  the  contacts  will  remain 
closed,  so  that  this  interrupter  requires  a  switch  for 
cutting  off  the  battery  when  the  system  is  not  in  use. 
It  is  also  evident  that  the  period  of  time  allowed  for  the 
closing  of  the  contacts  depends  upon  the  speed  at  which 
the  cam  rotates,  so  that  at  slower  speeds  more  energy 
will  be  delivered  to  the  coil  for  spark  production  than 
will  be  the  case  at  higher  speeds. 

This  difference  in  amount  of  battery  energy  consump- 
tion for  different  operating  speeds  used  to  be  a  very 
important  consideration  in  the  days  of  dry  cells,  but  in 
the  present  time  the  use  of  storage  batteries  and  re- 
charging generators  as  part  of  the  equipment  makes 
this  difference  of  battery  economy  of  little  importance. 
Furthermore,  since  the  advent  of  high-class  lock 
switches  the  user  has  become  accustomed  to  switching 
off  the  battery,  so  that  the  general  type  of  battery  and 
coil  system  interrupter  shown  in  Fig.  18  serves  its  pur- 
pose very  well. 

In  the  foregoing  paragraphs  the  writer  has  endeav- 
ored to  cover  all  the  important  interrupter  considera- 
tions that  have  come  to  his  observation,  and,  while  all 
the  different  designs  of  interrupters  now  in  use  have 
not  been  shown,  the  few  selected  as  illustrations  are 
presented  because  of  some  very  distinctive  features  em- 
ployed to  meet  the  conditions  under  which  an  interrupter 
must  function. 


A  New  Cross-Head  Piston 


ACROSS-HEAD  type  of  piston  designed  to  take  advan- 
tage of  the  properties  of  both  aluminum  and  cast 
iron  has  recently  been  made  the  subject  of  a  patent 
application.  The  combined  aluminum  and  iron  piston 
is  net  new  to  the  trade,  but  the  design  shown  herewith 
includes  also  the  cross-head  characteristics,  the  upper 
part  of  the  piston  floating  on  the  wrist  pin.  The  piston 
can  be  fitted  or  adapted  to  the  ordinary  cast  iron  piston 
by  cutting  this  off  above  the  wrist  pin  and  applying  the 
aluminum  upper  portion.  The  aim  in  pistons  of  this 
type  is  to  use  aluminum,  which  has  the  quality  of  high 
conductivity,  for  the  parts  exposed  to  heat.  The  cast 
iron  skirt  acts  as  a  seal  and  guide,  and  because  of  its 
lower  expansion  under  heat,  can  be  fitted  more  closely 
than  aluminum.  In  this  case  the  skirt,  being  insulated 
from  heat  transfer  from  the  head,  remains  comparatively 
cool  and  consequently  does  not  expand  appreciably. 
There  is  a  gap  between  the  aluminum  and  iron  portion, 
so  that  differences  in  expansion  between  the  aluminum 
and  iron  make  no  difference  in  the  fit  or  shape  of  the 
piston.  This  also  permits  of  oil  drainage.  The  bronze 
bushing  for  the  wrist  pin  is  carried  in  the  aluminum 
portion  of  the  piston,  thus  transmitting  the  explosion 
forces  directly  to  the  wrist  pin. 

This  piston,  which  is  the  design  of  O.  E.  Barthel, 
weighs  approximately  the  same  as  a  light-weight,  semi- 
steel  piston. 


Barthel    Cross-head    piston. 

ONE  thousand  and  forty-one  motor  cars  were  Im- 
ported into  British  India  during  September,  1920, 
and  of  them,  723  were  consigned  from  the  United 
States,  and  287  from  the  United  Kingdom.  During  the 
six  months,  April  to  September,  1920,  the  number  of 
motor  cars  imported  was  7,498,  as  against  2,553  in  the 
corresponding  period  of  the  previous  year.  The  United 
States  recorded  5,G54;  the  United  Kingdom,  1,902;  Can- 
ada, 542;  France,  49,  and  Italy,  43.  Bombay  imported 
2,775  cars;  Bengal,  2,694;  Madras,  908;  Sind,  590,  and 
Burma,    531. 
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Lumber  Used  in  Motor  Vehicle 
Manufacture 

Here  is  an  interesting  and  informative  study  of  the  lumber  consumption 
based  on  1920  production  figures.  The  U.  S.  Forest  Products  Laboratory 
prepared  the  statement  as  the  result  of  studies  made  by  its  engineers. 

By  Arthur  Koehler* 


THE  rapid  increase  in  the  proportion  of  closed  cars 
manufactured  is  an  outstanding  feature  of  the 
automobile  industry.  An  official  of  a  large  com- 
pany recently  expressed  his  belief  that  in  five  years 
one-half  of  their  output  would  be  closed  cars.  Already 
one  out  of  every  eight  passenger  cars  of  a  well-known 
make  is  a  sedan  or  coupe.  This  means  a  large  consump- 
tion of  lumber,  as  the  closed  car  takes  from  two  to  three 
times  as  much  lumber  as  an  open  car,  and  a  better  grade 
of  lumber  is  required  to  insure  rigidity  and  freedom 
from  warping  in  the  closed  body. 

An  engineer  of  the  United  States  Forest  Products 
Laboratory,  Madison,  Wis.,  recently  visited  a  number  of 
manufacturing  plants  to  determine  what  woods  are  being 
used  in  the  automobile  industry,  to  what  extent  substi- 
tution of  one  species  for  another  is  taking  place  and 
what    troubles    manufacturers    are    having    with    wood. 

The  question  of  what  kind  of  lumber  to  use  in  auto 
bodies  is  becoming  a  perplexing  one.  Ash  has  always  been 
considered  the  most  desirable  wood  for  most  of  the  parts 
above  the  running  gear.  It  combines  the  properties  of 
moderate  weight,  easy  workability,  high  degree  of  tough- 
ness and  comparative  freedom  from  twisting.  With  keen 
competition  in  the  trade  and  the  high  price  of  ash  it  is 
gradually  being  replaced  by  other  kinds  of  woods  in  order 
to  reduce  the  cost  of  production. 

No  data  are  available  showing  how  much  lumber  of  each 
kind  is  used  in  the  automobile  industry.  From  a  visit  to  a 
number  of  automobile  and  body  factories  the  writer  is 
inclined  to  believe  that  maple  leads  in  the  construction  of 
passenger  car  bodies  and  elm  is  next  and  ash  third.  Be- 
sides these  species  many  others  are  used  or  are  being 
tried  out.  The  following  brief  description  of  the  more 
important  woods  used  in  automobile  construction  gives 
some  of  their  relative  advantages  and  disadvantages,  and 
in  Table  1  is  given  the  strength  of  these  woods  as  com- 
pared with  forest  grown  ash. 

Ash:  The  cut  of  ash  lumber  consists  almost  entirely 
of  white  ash,  green  ash  and  black  ash.  The  green  ash  is 
sold  as  white  ash  and  is  practically  identical  with  it  in 
properties,  but  black  ash  is  not  so  strong. 

A  number  of  years  ago  commercial  white  ash  was  the 
principal  wood  used  for  passenger  cars,  but  its  great  de- 
mand for  this  purpose,  airplanes,  etc.,  brought  the  price 
up  so  high  that  substitutes  are  used  except  in  some  of  the 
high  priced  cars  which  still  use  ash  for  the  sills,  or 
throughout  the  whole  body.  Because  of  the  higher  qual- 
ity of  closed  bodies,  and  the  necessity  of  avoiding  warping 
of  the  parts  as  much  as  possible,  ash  is  used  by  some 
manufacturers  for  closed  bodies  but  elm  for  open  bodies. 

In  Table  1  the  strength  of  second  growth  white  ash  and 
of  black  ash  are  given  in  per  cent  of  forest  grown  white 
ash. 


•Assistant  In   charge,  Section  of  Timbc 
Laboratory. 


i  'i,      ;,        Fores!    Producl 


On  account  of  the  greater  difficulty  of  machining  maple 
than  ash,  some  prefer  the  ash  from  an  efficiency  stand- 
point even  though  it  costs  a  little  more  originally. 

Much  of  the  white  ash  growing  in  the  northern  states 
has  been  cut  out,  and  over  half  of  the  supply  now  comes 
from  the  states  bordering  on  the  lower  Mississippi  River. 
Unfortunately,  ash  like  other  hardwoods  growing  in  the 
southern  swamps,  produces  a  certain  amount  of  light  wood 
which  is  apt  to  be  brash,  especially  in  the  swelled  butts  of 
the  trees.  This  necessitates  sorting  out  the  material  and 
eliminating  all  light  pieces  for  purposes  where  strength 
is  important. 

Maple:  Very  little  soft  maple  is  used,  nearly  all  of  the 
wood  which  goes  into  bodies  being  hard  maple.  It  is  ex- 
tensively used  for  sills  of  passenger  cars.  In  some  cars 
it  is  also  used  for  the  framework  of  the  body  and  even  for 
the  floor  and  running  boards  and  battery  boxes. 

Maple  is  fully  as  strong  and  stiff  as  a  beam  or  post  as 
white  ash,  but  not  as  shock  resisting,  as  is  indicated  in 
Table  1.  It  usually  is  cheaper  than  ash  and  runs  more 
uniform  in  strength.  Maple  warps  very  little,  in  this  re- 
spect being  superior  to  elm.  On  the  other  hand,  maple  is 
more  difficult  to  season  without  checking  than  ash  or  elm, 
and  it  is  said  not  to  hold  screws  so  well  in  use  in  automo- 
bile bodies. 

On  account  of  the  smooth  fine  texture  of  maple,  paint 
and  enamel  will  rub  off  more  easily,  especially  on  curved 
surfaces  which  receive  considerable  wear,  than  on  birch 
which  is  slightly  more  porous. 

Because  of  its  smooth  wearing  qualities  and  comparative 
freedom  from  slivers  maple  is  preferred  to  all  other  woods 
for  the  floors  of  delivery  wagons. 

Table   1. — Strength  of  Woods   Used   in   Automobile  Construction 
in  Per  Cent  of  the  Strength  of  Forest  Grown  White  Ash* 
Strength  Shock 
Species                                as  a  Beam     Stiff-  Resisting  Hard- 
Hardwoods  :  or  Post  ness  Ability  ness 

Ash,   white,   forest  grown 100.0  100.0  100.0  100.0 

Ash,    black    71.3  79.3  90.1            62.3 

Ash,    white,    second    growth....  122.5  117.6  119.6  118.9 

Basswood 59.1  80.6  40.5            29.6 

Beech    93.5  96.9  96.0            90.0 

Birch,  vellow    104.8  116.8  120.6            80.9 

Chestnut 66.0  71.9  53.4            49.2 

Cottonwood    60.6  79.0  54.3            35.3 

Cucumber    85.4  112.4  76.7            54.9 

Elm,  rock  or  cork 98.8  92.9  140.5  101.6 

Elm.   white    79.2  79.5  89.5            57.1 

Gum,   red    80.7  91.5  75.5            59.0 

Gum,  tupelo  or  cotton 81.4  82.5  63.5            77.3 

Hickories,   pecan    103.5  103.8  119.7  139.6 

Hickories,   true   126.6  120.2  173.9  150.4 

Maple,    red    90.0  101.2  78.7           75.4 

Maple,    silv.-r    66.9  68.5  71.7            64.3 

Maple,    supir    1H4.7  106.9  90.5  103.0 

Oaks,   all    kinds 92.6  101.3  94.9  104.5 

Poplar,  yellow   67.3  93.8  41.5          37.9 

Conifers: 

Firs,  Douglas,  Pacific  Coast  tvpe     95.7  122.1  59.9            58.3 

Pine.    loblollv    93.7  105.6  71.0            60.0 

Pine,    longleaf    112.2  122.1  77.7            74.8 

Pine,   shortleaf    94.1  100.6  69.7            64.0 

Pine,    western,    white 75.5  99.7  53.8            37.0 

Pine,    western,    vellow 67.0  75.6  42.9            41.0 

Spruce.   Sitka    69.5  94.1  63.8            44.9 

•For  information  on  actual  strength  values  of  these  and  other 
pei  lei  <'  i  iiiliil  States  Department  of  Agriculture  Bulletin  No.  556, 
"Mechanical  Properties  of  Woods  Grown  in  the  United  States." 
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Elm:  Soft  or  white  elm  is  the  principal  species  of  elm 
used  in  automobile  manufacture.  A  little  rock  elm  is  used 
for  some  of  the  bent  parts,  but  otherwise  white  elm  is 
preferred  because  it  is  more  easily  worked  and  is  less  sub- 
ject to  warping.  Lumber  from  old  white  elm  trees,  usually 
called  "grey  elm,"  is  preferred  to  that  from  younger,  or 
vigorously  growing  trees,  because  it  is  more  easily  worked 
and  gives  less  trouble  in  seasoning  and  manufacture  be- 
cause it  warps  less. 

The  principal  use  of  elm  is  for  frames,  seat  backs  and 
doors ;  very  little,  if  any,  is  used  for  sills.  Old  white  elm 
is  not  so  strong  or  tough  as  ash  on  the  average,  but  it 
varies  less  in  strength  than  ash,  especially  that  which 
comes  from  the  southern  swamps. 

Birch:  Yellow  birch  is  used  considerably  in  automo- 
bile manufacture  and  is  a  close  rival  of  maple.  It  is  used 
for  sills,  framework  and  other  minor  parts.  It  is  pre- 
ferred to  maple  on  exposed  painted  parts  because  it  is  said 
to  hold  the  paint  better.    Its  use  probably  is  increasing. 

Hickory:  The  use  of  hickory  in  automobile  manufac- 
ture is  confined  almost  exclusively  to  the  spokes  and 
felloes.  In  recent  years  the  wooden  felloe  in  automobile 
wheels  has  been  replaced  to  a  large  extent  by  a  steel  rim 
into  which  the  ends  of  the  spokes  fit.  If  this  substitution 
proves  satisfactory  it  will  be  of  decided  economic  signifi- 
cance, since  it  will  leave  a  large  amount  of  hickory  for 
the  manufacture  of  handles  for  which  there  is  no  satis- 
factory substitute.  The  present  trend  toward  the  all 
metal  wheel  already  eliminates  thousands  of  hickory 
spokes,  but  it  is  too  early  to  say  how  far  this  substitution 
may  be  expected  to  go.  There  is  a  certain  resiliency  in 
the  hickory  spoke  which  is  not  easily  duplicated  with  other 
materials. 

No  distinction  is  made  between  the  true  hickories,  such 
as  shagbark,  big  shell  bark,  mockernut,  and  pignut,  but 
the  r~can  hickories,  such  as  pecan,  bitternut,  nutmeg  and 
wate  hickory  are,  as  a  class,  inferior  in  strength  to  the 
true  ickories,  especially  in  shock  resisting  ability.  The 
pecan  hickories  might  be  used  in  place  of  ash,  elm,  birch 
or  maple  in  the  body,  although  their  hardness  and  tendency 
to  twist  might  prove  a  serious  drawback  to  such  uses. 

Red  Gum:  This  species  name  includes  both  the  sap- 
wood  and  heartwood.  It  is  used  for  floor  boards,  seat 
risers,  seat  boards  and  other  minor  parts,  but  it  is  too 
weak  and  soft  for  the  sills  or  other  major  parts  of  the 
frame.  One  of  the  principal  drawbacks  to  the  use  of  gum 
is  its  tendency  to  warp  when  used  in  places  where  it  is 
subject  to  changes  in  moisture  content.  Quarter  sawed 
gum  boards  give  less  trouble  in  warping  than  plain  sawed 
boards. 

Oak:  In  automobile  construction  no  distinction  is 
made,  as  a  rule,  between  the  different  species  of  oak  or 
even  between  the  red  oak  and  white  oak  groups.  In 
passenger  cars  oak  is  rarely  used  for  the  frame  or  sills. 
Wormy  oak  is  used  for  running  boards,  floor  boards  and 
seats.  Some  sound  oak  is  used  for  instrument  boards  and 
battery  boxes. 

Top  bows  are  made  almost  exclusively  of  oak,  second 
growth  being  preferred. 

In  trucks,  on  the  other  hand,  oak  is  one  of  the  leading 
woods.  It  is  used  for  sills,  cross  sills,  frame  of  body,  floor 
and  stakes. 

In  Table  1  all  the  oaks  in  which  tests  have  been  made 
are  grouped  together  under  one  name. 

Southern  Yellow  Pine:  Under  this  heading  are  in- 
cluded longleaf,  loblolly,  shortleaf,  and  some  of  the  minor 
southern  pines.  The  use  of  yellow  pine  in  automobile 
manufacture  probably  is  increasing.  It  is  used  for  run- 
ning boards,  floor  boards,  seat  boards  and  a  number  of 
small  parts  in  the  seats  and  frames. 


Other  Species  Used:  The  above  descriptions  cover  the 
principal  woods  used  in  passenger  and  freight  automobiles. 
Numerous  other  species  are  used  to  a  limited  extent. 
Cottonwood  is  used  for  dash  boards  of  passenger  cars  and 
the  boxes  or  bodies  of  trucks.  Sycamore,  beech,  basswood, 
yellow  poplar,  cucumber,  tupelo,  gum,  chestnut,  Douglas 
fir,  western  yellow  pine  and  possibly  other  woods  have 
been  used  in  small  quantities. 

In  addition  to  these,  fancy  woods,  such  as  walnut,  cherry, 
mahogany,  rosewood,  tulip  wood,  etc.,  are  used  for  trim  in 
high  priced  cars. 

Table  2  shows  the  kinds  of  wood  used  in  the  different 
parts  of  an  automobile,  based  on  a  study  of  those  com- 
panies which  made  bodies  for  a  number  of  automobile 
manufacturers. 

Table  2 — Kinds  of  Wood  Used  in  Open  Cars 

Sills,  longitudinal  and  cross — Ash,  hard  maple,  and  occa- 
sionally elm,  red  gum,  magnolia  and  soft  maple. 

Floor  boards — Sound  and  wormy  oak,  hard  and  soft  ma- 
ple, red  gum,  beech,  wormy  chestnut,  elm. 

Seat  risers,  or  "heel  boards" — Hard  and  soft  maple,  red 
gum,  yellow  pine. 

Seat  boards,  or  seat  frame — Hard  and  soft  maple,  red 
gum  and  numerous  other  species. 

Seat  lids — Maple,  gum,  elm  and  numerous  other  species 
of  plywood. 

Pillars  and  posts — Hard  and  soft  maple,  ash,  elm,  syca- 
more and  red  gum. 

Seat  rails  (arm  and  back) — Ash,  elm  and  maple. 

Strainer  slats,  or  "spring  slats" — Maple,  ash  and  gum. 

Doors — Hard  and  soft  maple,  ash  and  ekn. 

Trim  rails — Rock  elm. 

Running  boards — -Wormy  oak,  yellow  pine,  maple,  Doug- 
las fir. 

Steering  wheels — Walnut,  maple,  red  gum. 

Spokes — Hickory. 

Rims  ("felloes") — Hickory. 

Top  bows — Oak. 

Dash — Cottonwood  and  maple. 

It  is  estimated  by  the  Forest  Products  Laboratory  that 
the  total  amount  of  wood  used  in  the  construction  of 
automobiles  and  motor  trucks  in  the  United  States 
amounted  to  384,751,000  ft.  b.m.  in  the  year  1919.  The 
total  consumption  of  wood  used  in  the  industry  is  rough- 
ly estimated  in  the  accompanying  Table  3. 

Table    3 — Amount    of    Lumber    Used    Annually    in 

the  Manufacture  and  Shipment  of  Passenger 

Cars  and  Motor  Trucks,  Based  on  1919 

Production  of  Cars 

Total  output  of  passenger  cars.  1,883,158 
Average  number  of  board  feet 

of  lumber  used  per  car 160 

Total  lumber  used  in  passenger 

cars    301,305,280  bd.  ft. 

Total  output  of  motor  trucks.  .    322,039 
Average  number  of  board  feet 

of  lumber  used  per  truck,  in- 
cluding body   200 

Total    lumber    used    in    motor 

trucks 04,407,800  bd.  ft. 

Total  number  of  passenger  cars 

exported    141,477 

Average  number  of  board  feet 

of    lumber    used    in    export 

crating  of  passenger  cars.  .  .  660 

Total    lumber    used    in    export 

crating  of  passenger  cars   03,374,870  bd.  ft. 
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Total    number    of    trucks    ex-  body  manufacturing  corporation   is   140  to  150  ft.  b.m. 

ted                                           29  288  for  open  cars  for  each  body.     A  small  sedan  requires 

Average  number  of  board  feet  225  ft.  b.m.  and  a  large  sedan,  not  including  running 

of    lumber    used    in    export  boards,   uses   about  310  ft.  b.m.     One  company   stated 

crating  of  trucks  760  that  the  average  waste  was  about  30  per  cent,  including 

Total    lumber    used    in    export  drying  losses,   cutting  and  minimum  jointer  waste,   al- 

craiing  of  motor  trucks 22,458,880  bd.  ft.  though  others  place  the  waste  as  high  as  40  per  cent. 

In  automobile  work,  first  and  seconds  are  used  nearly 

Grand  total    481,546,780  bd.  ft.  exclusively.     One   company   used  75   per   cent   first  and 

Computation  on  basis  of  1920  figures  made  by  Automotive  Indus-  seconds   and   25   per   cent  No.    1    common.      A   large   body 

tries,  company  used  40  to  50  per  cent  first  and  seconds,  and 

The  amount  of  lumber  used  in  each  car  varies  from  the  rest  No.  1  common  of  maple,  elm,  and  oak.    Another 

75  ft.  b.m.  for  a  small  open  car  to  200  ft.  b.m.  for  a  company  making  high-priced  cars  will  take  only  20  per 

medium-priced  touring  car.    An  average  given  by  a  large  cent  of  No.  1  common. 


A  Heavy  Duty  Single  Plate  Clutch 


ANEW  14-in.  heavy-duty  clutch  has  been  placed  on  the 
market  to  meet  a  demand  for  a  single  plate  clutch 
which  will  satisfactorily  transmit  a  torque  of  as  high  as 
350  lb.-feet.  This  clutch  is  intended  especially  for  tractor 
and  heavy-truck  service.  The  area  of  the  friction  surface 
is  100  sq."  in.  and  the  unit  pressure  on  this  surface  approxi- 
mates 30  lb.  per  sq.  in.  The  friction  mats  are  of  a  type 
recently  developed  for  the  Borg  &  Beck  clutch  and  are 
said  to  have  shown  satisfactory  results  even  with  a  unit 
pressure  of  60  lb. 

The  drive  is  transmitted  from  the  friction  disk  to  the 
shaft  through  a  1%-in.  diameter  10  spline  S.  A.  E.  stand- 
ard fitting,  the  length  of  this  fitting  being  2\2  in.  Lubri- 
cation of  the  splines  is  provided  for  by  turning  a  groove 
centrally  in  the  bore  of  the  friction  disk,  slightly  larger 


in  diameter  than  the  top  diameter  of  the  splines.  This 
groove  communicates,  by  means  of  radial  holes  in  the 
shaft,  with  an  axial  hole  extending  the  entire  length  of  the 
shaft,  so  that  when  this  hole  is  fed  grease  either  from  a 
compression  cup  or  grease  gun,  the  pilot  bearing,  splines 
and  thrust  bearings  are  simultaneously  lubricated. 

The  thrust  bearings  are  alloy  steel,  heat  treated  and 
ground  to  close  tolerances.  These  bearings  are  claimed  to 
possess  advantages  in  respect  to  efficient  lubrication,  quiet 
operation  and  ability  to  withstand  constant  use. 

Three  adjustment  screws  pass  through  the  cover  of  the 
clutch,  and  each  screw  has  only  one  repeat  hole,  spaced 
equi-distant  from  the  bell  crank,  so  that  the  mounting 
ring  is  always  held  rigidly  to  the  cover,  thus  eliminating 
any  tendency  of  the  ring  to  spring  and  cause  drag  when 
the  clutch  is  released.  This  clutch  is 
known  as  type  F.J.X.  and  is  manufac- 
tured by  the  Borg  &  Beck  Co. 


Model   F.J.X.   Borg   and   Beck   heavy   duty  single   plate   clutch. 


Chemistry  of  the  Earth's 
Crust 

ASSUMING  the  earth's  crust  to  be  a 
layer  about  10  miles  deep,  Henry  S. 
Washington  of  the  Geophysical  Labora- 
tory, writing  in  the  Journal  of  the  Frank- 
lin Institute,  estimates  that  95  per  cent  of 
the  crust  is  made  up  of  igneous  rocks, 
mjainly  silicates  of  Al,  Fe,  Mg,  Ca,  Na,  K. 
Silica  itself  represents  nearly  60  per  cent 
of  his  mass  of  the  crust.  His  percentages 
are  in  round  numbers:  Oxygen,  46;  sili- 
con, 28;  aluminum,  8;  iron,  5;  calcium, 
3.6;  sodium,  2.8;  potassium,  2.6;  magne- 
sium, 2.1.  All  the  other  elements  are  cal- 
culated to  be  present  in  less  than  1  per 
cent  each:  titanium  and  phosphorus,  each, 
0.13;  hydrogen,  0.127;  manganese,  0.01, 
etc.,  and  in  order  fluorine,  chlorine,  sul- 
phur, etc.,  with  bromine,  tellurium  and 
platinum  at  the  end  of  the  series.  The 
first-mentioned  elements  down  to  mangan- 
ese are  supposed  to  make  up  99.6  per  cent 
of  the  crust,  while  the  interior  of  the  earth 
would,  it  is  concluded,  consist  largely  of 
magnetic  nickel-iron.  These  estimates  are 
based  upon  varied  considerations  and  upon 
t  lit-  analyses  of  some  5000  rocks. 
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Factory  Service  Relations  with 

Dealers 


The  part  played  by  the  engineering  department  in  regard  to  defective 
parts  was  one  topic  discussed  at  a  recent  convention  of  factory  service 
managers.  The  dealer  is  now  in  the  position  of  a  buyer  in  a  buyers' 
market  and  seems  to  be  getting  more  consideration  than  heretofore. 
Parts  prices  and  return  of  parts  to  factory  for  credit  discussed. 

By  J.  Howard  Pile* 


THE  outstanding  feature  of  the  convention  of  Fac- 
tory Service  Managers,  held  under  the  auspices  of 
the  National  Automobile  Chamber  of  Commerce 
at  the  Hotel  Iroquois,  May  16,  17  and  18,  was  the  changed 
attitude  of  the  factory  toward  the  dealer  and  distributor. 
In  past  conventions  of  this  kind  there  has  been  a  dicta- 
torial attitude,  and  the  theme  of  the  papers  and  discus- 
sions has  been  what  the  factory  shall  "allow"  the  dealer. 
With  the  factories  now  seeking  to  sell  more  cars,  and 
the  dealer  in  the  advantageous  position  of  a  buyer  in  a 
buyers'  market,  these  things  have  changed  and  many 
agreements  and  practices  to  the  advantage  of  the  dealer 
are  approved  which  six  months  ago  would  have  been 
turned  down  flat. 

The  attitude  of  some  of  the  factory  managers  toward 
parts  prices  was  somewhat  disappointing.  While  owners 
have  been  looking  for  more  satisfactory  prices  on  ser- 
vice work,  and  dealers  and  distributors  have,  in  many 
cases,  devoted  much  thought  and  time  to  the  development 
of  service  stations  that  could  render  more  economical 
service,  the  attitude  of  some  of  the  factories  seems  to  be 
to  put  as  much  on  parts  prices  as  the  traffic  will  stand. 
While  the  prices  of  the  parts  may  not  seem  so  high 
according  to  lists,  there  are  transportation  charges,  han- 
dling charges  and  taxes  which  have  to  be  undertaken 
by  the  purchaser,  and  several  suggestions  that  parts 
price  lists  to  the  car  owner  be  discontinued,  so  that  he 
would  not  know  how  much  he  was  going  to  have  to  pay, 
seemed  to  meet  with  approval,  although  some  objected. 

The  relation  of  the  engineering  and  service  depart- 
ments of  the  factory  was  discussed  at  some  length,  fol- 
lowing papers  by  Bachman  of  Autocar  and  Ripping-ill 
of  Hudson.  The  point  of  contact  between  these  two  de- 
partments is  in  the  return  of  defective  parts  to  the 
factory.  In  some  factories  the  practice  is  for  the  engi- 
neering department  to  pass  on  credit  for  these  parts,  the 
idea  being  that  the  engineering  department  thereby  will 
see  what  parts  are  falling  down  and  will  be  able  to  re- 
design where  necessary.  As  a  matter  of  fact,  it  would 
seem  that  ordinary  defective  parts  can  be  just  as  well 
decided  on  either  by  the  factory  service  department  or 
the  local  service  department  with  quicker  action,  which 
would  result  in  benefit  to  the  owner.  Reports  could  be 
made  out  on  these  ordinary  defective  parts  and  turned 
over  to  the  engineering  department.  Any  extraordinary 
defective  part  could,  of  course,  be  returned  to  the  engi- 
neering department  for  personal  inspection.  Ver 
factories  require  all  parts  to  be  returned  to  the  factory 
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before  credit  will  be  granted,  but  most  every  factory  re- 
quires that  certain  classes  of  defectives  be  returned.  It 
was  suggested  at  one  point  that  all  service  departments 
should  be  self-supporting,  and  this  view  was  very  vigor- 
ously attacked  by  Chairman  Cummer  of  Autocar,  who 
stated  that  he  felt  that  the  service  department  was  not 
a  profit-making  department  and  was  in  the  same  class 
with  advertising,  auditing,  etc.,  which  departments,  while 
they  produce  good  and  assist  in  the  sales  of  the  cars, 
cannot  be  expected  to  pay  their  own  expenses  or  even  a 
portion.  This  frank  statement  was  very  generally  ap- 
proved of. 

There  seems  to  be  a  tendency  on  the  part  of  dealers 
at  the  present  time  to  return  parts  to  the  factory  for 
credit.  This  situation  has  been  brought  about  by  un- 
wise orders  placed  during  times  when  stocks  were  scarce 
at  the  factory,  and  dealers  are  now  seeking  in  many 
cases  to  reduce  their  inventory.  The  remedy  for  this 
would  seem  to  be  to  place  a  charge  of  10  per  cent  on  all 
material  returned  for  credit,  with  the  exception  of  parts 
made  obsolete  by  new  designs.  Current  parts  should  be 
checked  up  pretty  carefully  to  prevent  dealers  from  cut- 
ting their  stocks  down  below  the  minimum  required 
amount.  The  deterioration  of  equipment  on  cars  which 
have  been  in  stock  for  from  five  to  six  months  was 
brought  up  for  discussion,  and  H.  Barcroft  White,  a 
dealer  in  Syracuse,  suggested  that  manufacturers  get 
together  and  handle  this  situation  along  safe  and  sane 
lines.  A  discussion  of  topics  covering  transportation 
charges  on  parts  to  dealers  at  distant  points  brought 
up  the  advisability  of  furnishing  the  owner  with  a 
printed  price  list  of  parts.  Inasmuch  as  some  factories 
allow  the  dealer  to  charge  the  owner  transportation 
charges  and  sometimes  handling  charges,  it  was  felt 
that  the  owner  would  have  a  legitimate  kick  if  he  found 
the  prices  actually  charged,  including  all  these  items, 
was  very  greatly  in  excess  of  the  printed  list  gotten  out 
by  the  factory.  It  developed  that  a  good  many  factories 
did  not  furnish  such  lists  to  car  owners. 


Who's  Got  the  Button  ? 

Editor  Automotive  Industries: 

I  would  like  to  have  the  addresses  of  the  company 
building  the  highest  type  of  four-cylinder,  high  efficiency 
motors.  This  company  is  planning  a  new  type  of  high 
efficiency  four-cylinder  motor  car  and  wishes  to  obtain  the 
very  best  engine  that  it  is  possible  to  obtain.  Only  the 
uperlative  product  will  meet  the  requirements. 

Finn  s.   Hudson,  U.  S.  Products  Corp. 
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An  Experience  in  Foreign  Automobile 

Advertising 

One  of  the  very  interesting  points  about  this  paper  is  that  it  applies  so 
directly  to  domestic  advertising.  The  big  factor  appears  to  be  to  decide 
on  an  objective,  then  on  a  method,  sticking  as  closely  as  possible  to  both. 

By  Frederick  Dickinson* 


THE  company  which  1  represent  entered  the  field  of 
foreign  advertising,  as  a  great  many  companies  in 
the  early  days  entered  it,  at  the  point  of  least  re- 
sistance. Within  two  years  of  our  establishment  we  had 
secured  a  good,  strong  foothold  abroad,  largely  through 
the  efficacy  of  a  rather  daring  and  remarkable  piece  of 
"stunt"  publicity.  Within  a  very  short  time  after  that  we 
had  established  ourselves  rather  firmly,  because  of  the 
timeliness  of  our  entry  and  the  peculiar  adaptability  of 
our  product  to  the  foreign  demand. 

Advertising,  in  a  formal  sense,  played  a  very  small  part 
at  the  beginning  of  our  export  merchandising.  It  is 
amusing  to  look  back  at  those  early  days  and  note  that  out 
of  the  mass  of  formal  advertising  which  grew  out  of  our 
entry  into  the  foreign  field,  the  bulk  of  it  was  used  in  this 
country  to  establish  ourselves  in  the  domestic  field.  It 
apparently  never  occurred  to  us  that  information  concern- 
ing our  remarkable  world  tour  could  be  disseminated 
through  the  export  publicity  media  in  such  a  way  as  to 
develop  our  export  market.  We  used  this  information 
right  at  home,  and  profited  by  it  greatly.  But  that,  speak- 
ing generally,  was  as  far  as  it  went.  The  reason  for  this 
was  our  complete  ignorance,  even  after  a  couple  of  years 
of  export  merchandising,  of  the  ways  and  means  by  which 
export  advertising,  in  a  formal  sense,  is  accomplished. 

That  ignorance,  by  the  way,  exists  to-day  in  the  minds 
of  many  organizations  selling  in  the  foreign  field,  and  I 
am  frank  to  say  that  after  all  of  these  years,  and  after 
considerable  study  and  marked  improvement,  our  organi- 
zation has  not  entirely  solved  the  export  advertising  prob- 
lem. Hence  the  necessity  and  the  desirability  of  such 
discussions  as  these  in  which  we  are  now  taking  part. 

But  to  go  back:  Circumstances  were  considerably 
kinder  to  us  than  we  were  to  ourselves.  In  spite  of  our 
almost  criminal  ignorance  of  how  it  could  be  developed  by 
advertising,  our  foreign  demand  increased.  The  impetus 
given  it  by  our  dramatic  entry  had  not  died  out,  and  it 
was  further  stimulated  by  what  was  practically  a  repetition 
of  the  original  stunt. 

Again,  I  must  confess  that  that  repetition  was  under- 
taken largely  to  furnish  material  for  domestic  use.  It 
seems  unbelievable,  doesn't  it,  that  intelligent  men  could 
be  so  blind  as  not  to  realize  the  possibilities  of  what  they 
were  doing  for  use  in  one  field,  and  so  keenly  conscious  of 
its  use  in  another  field'.'  But,  again,  I  must  give  as  an 
excuse  the  seemingly  impenetrable  darkness  which  sur- 
rounded formal   foreign  advertising. 

Speaking  from  the  standpoint  of  an  advertising  man, 
we  did  not  deserve  the  success  we  secured;  but  neverthe- 
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less  success  was  ours.  Our  distributors  dotted  the  globe, 
and  they  were  selling  all  of  our  product  that  we  could,  or 
thought  we  could,  afford  to  give  them. 

Then,  one  by  one,  these  distributors,  in  a  very  limited 
and  groping  way,  began  to  advertise.  In  those  days  they 
advertised,  I  sincerely  believe,  not  because  they  needed  it, 
and  not  because  they  had  a  complete  realization  of  what 
advertising  could  do  for  them,  but  because  it  seemed  the 
natural  and  expected  procedure  for  a  man  in  business  to 
spend  a  certain  sum,  very  indefinite  in  amount,  and  very 
haphazard  as  to  method,  in  advertising.  A  great  many 
people,  at  home  and  abroad,  are  still  advertising  in  this 
manner.  They  literally  know  not  what  they  do,  or  why 
they  do  it.  It  is  part  of  the  game,  just  as  the  chiropodists, 
twenty  years  ago,  all  wore  high  hats,  and  the  undertakers 
to-day  all  wear  frock  coats. 

But  as  the  years  went  by,  this  natural  and  necessary 
burden  of  advertising  increased.  The  publications  which 
profited  by  it  kept  pushing  our  distributors  farther  and 
farther  along,  and  tempting  them  to  more  expensive  efforts. 
Competition  entered,  and  increased.  Our  distributors, 
with  a  vague  conception  of  the  possible  good  that  might 
come  from  advertising,  increased  their  own  advertising 
burden  to  the  point  where  they  began  to  look  around  for 
some  one  to  help  them  carry  it.  They  naturally  looked  in 
our  direction. 

This  marked  the  beginning,  with  our  company,  of  the 
division  of  expense  between  the  factory  and  the  distributor 
on  advertising  bills,  on  the  basis  of  a  certain  definite 
amount  per  car  shipped,  as  the  factory  share.  The  dis- 
tributor wrote  his  own  advertising  copy,  selected  his  own 
advertising  media,  and  determined  the  size  and  extent  of 
his  schedule. 

Having  entered  upon  this  arrangement,  it  was  continued 
for  a  number  of  years,  and  it  is  entirely  to  the  purpose  of 
my  address  to-day  to  tell  you  that  on  the  whole  it  was  a 
very  unsatisfactory  arrangement,  and  to  tell  you  why. 

I  am  not  saying  that  it  could  not  have  been  made  satis- 
factory or  that  all  similar  arrangements  have  proved,  and 
are  still  proving,  unsatisfactory  to  other  organizations.  If 
I  am  to  preserve  the  integrity  of  my  remarks  in  a  way  that 
will  make  them,  in  the  slightest  degree,  helpful  to  you,  I 
cannot  go  beyond  our  own  experience. 

As  to  copy  and  the  things  that  were  printed  in  public 
regarding  our  product,  we  were  at  the  mercy  of  about 
eighty  separate  individuals;  practically  all  of  them  un- 
trained as  writers  of  advertising,  many  of  them  un- 
acquainted with  our  product  except  in  a  most  limited  sense, 
most  of  them,  because  of  distance  and  widely  varying  en- 
vironments, unable  to  grasp  our  ideas  and  ideals.  This 
condition  made  not  only  for  inefficacious  and  useless  copy, 
but  for  actually  dangerous  copy.     Statements  were  made. 
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if  not  literally  over  our  name,  virtually  with  our  sanction. 
that  we  could  not  substantiate.  Misstatements  were  many, 
exaggerations  the  rule.  In  those  countries  where  the 
precept  "Let  the  buyer  beware"  still  held  sway,  representa- 
tions were  made  that  got  us  into  trouble.  I  recall  one 
instance  in  particular  where  our  product  was  advertised 
as  "guaranteed  for  life."  The  ambiguous  nature  of  that 
guarantee,  interpreted  according  to  our  ideals,  cost  us 
money. 

The  question  might  be  asked  at  this  point :  "Why  didn't 
you  furnish  your  own  copy,  thus  helping  the  dealer  out, 
and  preventing  unpleasant  complications?"  We  did  that 
very  thing,  but  our  distributors  still  had  their  own  ideas. 
It  wasn't  strong  enough  for  them.  Some  of  them  wanted 
to  exaggerate  and  distort.  It  did  not  contain  that 
evanescent  "something,"  the  absence  of  which  even  a  child 
can  detect,  but  the  presence  of  which  no  one  seems  to 
recognize — local  color.  Many  of  them  were  willing  to  use 
our  copy  but  no  two  of  them  wanted  the  same  kind  of 
copy.  We  were  placed  in  the  position  of  writing  special 
stuff  for  every  important  country  in  the  world,  and  sub- 
mitting it  to  a  captious  critic  in  every  one  of  them. 

"WThy,  then,  did  you  not  force  the  issue,  and  refuse  to 
participate  in  the  expense  of  advertising  of  which  you  did 
not  approve?"  We  did  that,  too;  and  became  involved  in 
endless  disputes.  We  were  pitted  against  four  score 
"fathers,"  each  fighting  for  his  advertising  child;  and, 
what  was  more  important,  fighting  for  hard  cash  in  the 
shape  of  an  advertising  allowance.  Now,  an  endless  dis- 
pute, carried  on  across  a  hemisphere,  with  a  man  who  does 
not  speak  or  write  your  language,  is  a  difficult  and  un- 
pleasant thing.  Distributors  were  alienated.  The  friction 
arising  from  advertising  controversies  interfered  with 
sales  and  service.  We  found  ourselves  giving  in  where 
we  should  not  have  given  in,  simply  for  the  sake  of  pre- 
serving an  important  connection.  Thus  bad  precedents 
crept  in.  Money  was  allotted  for  advertising  that  never 
found  its  way  into  advertising  channels.  A  bad  way  of 
doing  business,  you  will  say,  but  1  will  defy  any  one  with 
as  much  at  stake  as  we  had,  to  have  done  differently. 

I  have  dwelt  at  some  length  on  the  matter  of  copy,  in 
order  that  I  may  save  time  on  some  of  the  other  factors. 
The  difficulties  that  arose  around  copy  typify,  in  a  measure, 
the  difficulties  that  arose  around  the  selection  of  media, 
and  the  size  and  extent  of  schedules. 

Theoretically,  a  man  doing  business  in  Australia  should 
know  what  Australian  advertising  media  to  use  for  his 
advertising.  Actually,  that  man  knows  no  such  thing,  un- 
less he  is  an  advertising  man.  The  same  thing,  by  the 
way,  holds  true  in  this  country.  Our  distributors  by  and 
large  were  not  advertising  men.  They  selected  publications 
because  they  themselves  read  those  publications,  or  be- 
cause their  friends  read  them,  or  because  their  wife's 
uncle  owned  them,  or  because  the  publisher  was  a  good 
fellow,  or  because  the  business  manager  would  give  them 
a  rake-off,  or  because  their  solicitor  happened  to  drop  in 
at  the  time  the  advertising  was  being  placed.  We  found 
our  advertising  appearing  in  media  that  would  not  sell  a 
car  for  us  in  a  thousand  years.  .Many  distributors  dis- 
played a  fondness  for  advertising  in  their  own  trade  pub- 
lications, read  only  by  men  selling  the  kind  of  thing 
they  themselves  had  to  sell — dealers  advertising  to  each 
other,  in  other  words.  Dealers  would  select  an  absolutely 
worthless  medium,  whose  circulation  was  confined  to  their 
own  territories,  and  pass  up  an  excellenl  medium  that 
would  actually  sell  cars  for  them,  because  part  of  that 
medium's   circulation    v  other   dealer's    territory. 

Shortsightedness,  ignorance,  and  lark  of  experience  con- 
trolled our  list. 

And  the  disputes  and  misunderstandings  thai  arose  over 


copy  were  duplicated  and  aggravated  by  the  disputes  that 
arose  over  media. 

The  differences  of  opinion  that  arose  as  to  size  and 
extent  of  campaigns  were  not  as  numerous  and  serious  as 
were  the  other  bones  of  contention.  Nevertheless,  in  this 
respect,  and  in  many  places,  conditions  were  not  altogether 
satisfactory.  Although  we  made  a  certain  allowance  per 
car,  the  amount  was  intended  as  a  limit,  and  not  as  a 
definite  recommendation.  Hence,  we  found  some  dis- 
tributors wasting  their  own  money,  and  ours  as  well, 
simply  for  the  purpose  of  absorbing  the  maximum  allow- 
ance. One-half  the  amount,  or  two-thirds,  would  have 
been  adequate.  As  in  the  case  of  a  distributor  who  had  a 
limited  territory,  a  fairly  active  market,  and  only  one 
inexpensive  publication  covering  the  entire  market,  we 
would  find  that  distributor  blossoming  out  into  full  page 
schedules,  where  half  the  space  would  have  accomplished 
the  maximum  results. 

My  enumeration  thus  far  has  included  only  what  I  will 
call,  for  lack  of  a  better  phrase,  the  basic  difficulties  of  our 
advertising  arrangement  at  that  time.  There  were  many 
other  accessory  and  supplementary  difficulties.  In  order 
that  our  plan  might  work  with  some  degree  of  system,  and 
be  not  altogether  haphazard  and  inefficient,  a  considerable 
amount  of  checking  had  to  be  done.  Hence  this  rule:  that 
a  distributor,  in  order  to  receive  his  advertising  allowance, 
must  submit  to  us  monthly  clippings  of  his  advertising, 
accompanied  by  receipted  bills  for  the  payment  thereof. 
Hardly  any  distributor,  it  seemed  to  us,  even  after  months 
of  education  and  stimulation,  seemed  able  to  comply  with 
these  simple  requirements.  Entire  campaigns  would  be 
represented  by  a  few  scattered  clippings.  Clippings  came. 
without  receipted  bills;  some  without  bills  at  all.  Clippings 
would  not  correspond  in  size  with  the  lineage  shown  on 
the  bills.  Additions  and  extensions  were  wrong.  Rates 
fluctuated,  even  in  the  course  of  a  short  campaign.  Re- 
peated urgings  and  warnings  failed  to  secure  monthly  or 
regular  submission  of  these  claims ;  and  they  would  all 
come  piling  in  at  the  end  of  the  year,  or  the  middle  of  the 
year  following  their  appearance.  We,  on  our  end,  occa- 
sionally made  mistakes;  credits  that  should  have  been 
passed,  were  not  passed,  or  the  amount  was  incorrect.  All 
of  this  entailed  endless  correspondence,  and  an  increasing 
burden  of  misunderstanding  and  suspicion,  and  a  decreas- 
ing amount  of  actual  advertising  efficiency. 

After  convincing  ourselves  that  this  particular  method 
of  handling  foreign  advertising  was  not  working  out  in 
our  particular  case,  we  decided  to  make  a  radical  change. 
We  inaugurated  an  entirely  different  system — the  system 
under  which  we  are  now  working.  That  system  is  not 
perfect,  either  in  itself  or  in  our  application  of  it,  but  it  is 
at  least,  to  our  way  of  thinking,  a  decided  advance  over 
its  predecessor.  Again,  let  me  say  that  my  implied  con- 
demnation of  the  older  plan  simply  applies  to  our  experi- 
ence. We  could  not  make  a  "go"  of  it.  Possibly  others 
smarter  than  we  can  do  it.     It   has  points  in   its   favor. 

Some  three  or  four  years  ago,  we  announced  to  all  of  our 
foreign  distributors  that  at  the  expiration  of  t  lie  current 
season  no  further  advertising  allowances  were  to  be  made. 
We  told  them  that  from  then  on  we  proposed  to  handle 
our  export  advertising  in  much  the  same  manner  as  we 
w.rc  handling  our  domestic  advertising.  We  would  make 
up  a  li-t  of  publications  having  circulation  in  the  terri- 

Of   our  export    distributors,  and   would    run    in   those 

publications  a  consistent  advertising  campaign  composed 
of  advertising  which  we  prepared  ourselves.  We  carefully 
explained  to  them  our  reasons  for  the  change,  which  were, 
briefly,  as  follows:  We  wanted  to  be  sure  thai  our  tory 
was  being  told  regularly  and  steadily  throughout  our 
market,  and  told  in  our  own  words.  We  wanted  to  guard 
ourselves  against   misstatement,  exaggeration,  and  inauffi- 
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ciency  of  statement.  We  were  going  to  pay  the  entire 
cost  of  this  venture  ourselves.  It  was  probably  the  signifi- 
cance of  this  last  statement  that  smothered  the  fury  of 
the  reaction  which  we  expected.  Only  those  distributors 
who  were  obviously  misusing  and  diverting  our  advertising 
allowance  made  any  great  protest. 

So  we  started  in,  with  all  of  the  resources  and  ability 
and  ingenuity  at  our  command.  We  made  many  mistakes 
— some  of  them  as  ludicrous  as  had  ever  been  made  by  our 
distributors.  But  our  mistakes  were  not  perpetuated,  be- 
cause we  had  it  completely  in  our  power  to  rectify  these, 
errors  as  fast  as  they  were  discovered.  We  had  no  differ- 
ences of  opinion  to  iron  out,  no  long-winded  and  long- 
distance correspondence  to  conduct.  We  were  treading  on 
no  one's  toes  and  wounding  no  one's  sensibilities. 

We  are  still  handling  our  foreign  advertising  after  this 
manner,  and  we  are  still  making  mistakes,  and  still,  in 
some  instances,  wasting  money.  But  these  mistakes  and 
these  wastes  are  decreasing.  On  the  whole,  every  one 
concerned  is  as  satisfied  as  one  could  expect  a  large  and 
scattered  and  heterogeneous  group  to  be. 

Before  going  on  to  more  discussion  of  our  methods  and 
experience,  and  the  points  of  general  information  that 
have  arisen  out  of  them,  let  me  say  that  in  a  few  scattered 
instances,  where  circumstances  seem  to  warrant  it,  we  are 
still  continuing  our  allowance  system.  These  places  are 
so  few  that  we  are  able  to  keep  them  entirely  under  our 
direction  and  control. 

Our  change  of  plan  brought  with  it  very  many  prob- 
lems, the  discussion  of  which  I  hope  will  throw  some  light 
on  everybody's  foreign  advertising  problems. 

First  came  the  handling  of  the  machinery  and  routine 
connected  with  an  activity  of  this  size.  We  decided  that 
this  could  best  be  handled  by  an  agency — certainly  an 
agency  acquainted  with  the  foreign  field  and  having  estab- 
lished relations  with  the  publications  and  having  knowl- 
edge of  conditions  in  that  field,  and  preferably  an  agency 
located  in  this  country. 

We  had  many  bids  for  our  business  from  agencies  located 
abroad,  but  we  could  not  see  where  an  agency  located  in  a 
foreign  country,  when  it  came  to  placing  advertising  out- 
side of  that  country's  boundaries,  would  have  any  advan- 
tage over  a  similar  agency  located  in  the  United  States. 
We  were  not  established  to  conduct  negotiations  with 
agencies  located  in  each  country  in  which  we  did  business. 
We  felt  that  the  complications  involved  in  those  dealings 
would  be  equal  to  the  complications  formerly  involved  in 
dealing  with  each  of  our  distributors.  The  responsibility 
would  be  too  much  divided.  In  many  countries,  of  course, 
no  reputable  agencies  were  available.  So  to  an  agency 
located  in  this  country,  and  familiar  from  long  experience 
with  the  foreign  field,  we  turned  over  the  burden  of  our 
routine. 

The  next  problem  was  the  compilation  of  a  list.  For  the 
sake  of  saving  time  and  getting  started,  our  first  list  was 
largely  the  work  of  our  agency;  but  no  sooner  was  adver- 
tising started  in  that  list  than  we  began  to  check  up  on  its 
individual  units,  through  our  distributors,  through  our 
foreign  travelers,  and  through  all  other  sources  of  in- 
formation at  our  command.  Little  by  little,  and  here  and 
there,  it  was  changed — in  some  places  expanded,  in  others 
contracted,  in  still  other  places  wholesale  substitutions 
were  made. 

In  making  such  adjustments,  this  has  been  our  pro- 
cedure: Whenever  a  doubt  has  arisen  as  to  the  avail- 
ability of  a  certain  publication,  or  group  of  publications, 
for  our  purpose,  we  have  gathered  together  from  all  of  oui 
sources  of  information,  both  friendly  and  unfriendly,  all 
the  facts  that  we  could  muster;  and  we  have  decided  the 
issue  on  the  weight  of  evidence,  combined  with  our  con- 
ception  of  the  job  we  were  trying  to  do.     This  pr< 


will  continue,  1  expect,  as  long  as  we  are  doing  foreign 
advertising.  For  conditions  are  constantly  changing;  the 
fortunes  of  various  publications  are  constantly  rising  and 
falling;  our  individual  problems  are  by  no  means  fixed. 
So  much  for  our  list  and  its  history  from  the  beginning 
to  the  present. 

Copy  was  the  next  nut  to  be  cracked.  On  the  question 
of  foreign  advertising  copy  there  were,  and  are,  as  many 
opinions  as  there  are  individuals  engaged  in  the  produc- 
tion of  it — plus,  I  might  say,  as  many  individuals  as  there 
are  engaged  in  reading  it  or  hearing  about  it.  (This  is 
equally  true  of  domestic  copy,  and  equally  true,  I  believe, 
of  all  phases  of  advertising  practice.  But  I  don't  want 
to  get  off  the  track  on  that  subject.) 

We  attacked  our  copy  problem,  and  are  still  attacking  it, 
from  three  different  angles. 

FIRST:  What  specific  purpose  were  we  trying  to 
accomplish  aside  from  the  general  purpose — which 
is  the  general  purpose  of  all  advertising — of  selling 
our  product? 

SECOND:  Placing  ourselves  in  the  position  of 
the  people  who  were  to  read  our  advertising — half 
informed  or  misinformed  or  totally  uninformed — 
what  did  our  common  sense  tell  us  should  be  said 
in  order  to  accomplish  our  immediate  purpose? 

THIRD:  How  near  to,  or  how  far  from,  accom- 
plishing our  purpose  had  the  independent  adver- 
tising of  our  distributors  come,  and  in  what  way 
had  they  registered  success  or  failure? 

The  first  point  was  easy.  The  success  of  all  of  our 
advertising  effort  (and  we  have  been  successful,  I  believe, 
in  that  respect)  has  depended  on  our  ability  to  establish 
for  our  product  a  certain  definite  reputation.  I  will  noc 
go  into  a  discussion  of  the  right  or  wrong  of  our  opinions 
on  that  subject,  or  of  the  technique  involved,  because  it  is 
a  big  subject  and  takes  us  far  away  from  the  purpose  of 
this  meeting.  But,  assuming  that  our  ideas  on  the  sub- 
ject of  advertising  copy  in  general  were  right,  we  could 
see  no  reason  why  the  immediate  purpose  of  our  foreign 
advertising  should  differ  from  the  immediate  purpose  of 
our  domestic  advertising. 

The  disposal  of  the  second  point  was  not  so  easy.  There 
were  so  many  things  that  could  be  talked  about,  and  so 
many  ways  of  talking  about  each  one  of  them,  that,  with 
the  limitations  of  a  moderately  sized  advertisement  and  a 
moderately  sized  campaign  staring  us  in  the  face,  the 
decision  of  what  to  include  and  what  to  discard  was  a  hard 
one  to  make.  We  finally  decided  that  our  campaigns  should 
be  limited  to  very  brief,  simple  statements  concerning 
these  three  things: 

1.  Brief  cataloging  of  our  product — just  enough 
to  pretty  definitely  locate  it  as  to  general  type  and 
position  in  respect  to  other  similar  products.  For 
example,  to  explain  what  I  mean,  we  wanted  them 
to  know  it  was  a  four-cylinder  car,  of  a  certain  size, 
made  in  certain  models,  and  with  certain  equipment. 

2.  A  modest  statement  of  those  qualities  which 
gave  our  product  a  certain  reputation. 

3.  With  an  eye  to  establishing  or  promoting  con- 
fidence, an  indication  of  the  age,  size  and  reputation 
of  our  company. 

Opinions  may  differ  regarding  the  wisdom  of  our  con- 
fining ourselves  to  these  points,  but  nevertheless  we  have 
so  confined  ourselves,  and  the  results  seem  to  justify  our 
decision. 

Quite  regardless  of  its  merits  from  a  propaganda  stand- 
point, the  simplicity  of  our  copy  plan  commended  itself 
from  a  purely  practical  standpoint.  In  the  first  place,  it 
permitted   considerable   condensation    where   only    limited 


May  26,  1921 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


1121 


space  was  available.  It  was  not  so  complicated  but  what 
it  could  be  embodied  in  the  kind  of  simple,  direct  phrase- 
ology that  was  most  likely  to  be  comprehended  by  the  aver- 
age reader.  It  contained  the  minimum  of  possible  com- 
plications when  the  question  of  translation  came  up.  Let 
me  say  that  our  copy  plan,  also,  has  undergone  changes  and 
modifications  from  time  to  time.  The  general  idea,  how- 
ever, has  always  remained  the  same. 

With  the  list  and  the  copy  out  of  the  way,  the  size  and 
extent  of  the  campaign  came  up  for  consideration.  In 
this,  too,  our  decision  was  based  on  our  practice  in  domestic 
advertising.  We  have  always  been  believers  in  regular 
and  continuous  advertising,  as  opposed  to  variable  and 
irregular  advertising.  Our  foreign  campaigns  have  always 
been  consistent  and  regular.  We  have  taken  the  amount 
of  money  available  for  advertising  in  any  given  country, 
and  spent  it  in  the  largest,  consistent,  regular  campaign 
that  it  would  buy;  the  amount  of  money  available  limiting 
the  maximum  size  of  space;  common  sense  and  the  deter- 
mination of  what  was  necessary  to  command  attention 
limiting  the  minimum  size  of  space.  For  example,  gener- 
ally speaking,  we  prefer  twelve  half  pages  in  a  monthly 
publication  to  six  full  pages.  This  is  not  an  entirely  good 
example,  because  other  considerations  might  affect  our 
procedure;  but  I  am  sure  that  you  get  the  idea. 

So  much  for  the  fundamentals  of  our  present  plan  of 
foreign  advertising,  and  what  preceded  and  led  up  to  it. 
But  there  are  other  little  side  issues  that  are  almost  as 
important  as  the  fundamentals  themselves.  Take  the  mat- 
ter of  what  constitutes  eligibility  in  a  publication  for  in- 
clusion in  our  list.  We  have  found  that,  considering  the 
limits  of  a  modest  appropriation,  the  best  results  are  ob- 
tained from  publications  of  general  circulation,  locating 
their  circulation,  insofar  as  may  be,  among  the  classes 
most  likely  to  purchase  our  goods.  This  is  in  the  nature 
of  advertising  first  principles,  and  requires  no  elaboration. 
Where  general  publications  of  proper  character  are  not 
available,  we  are  driven  to  something  more  local.  We  have 
no  objection  to  the  more  localized  publication,  such  as 
newspapers,  except  that  the  use  of  them  usually  involves 
the  expenditure  of  a  great  deal  more  money  than  is  avail- 
able. More  of  them  have  to  be  used.  While  they  may 
carry  our  message  closer  home,  and  spread  it  more  thickly, 
we  cannot  afford,  nor  do  we  need,  in  normal  times,  tc 
cultivate  our  foreign  market  thus  intensively  and  exten- 
sively. 

It  must  be  borne  in  mind  that  we  are  not  producing 
goods  exclusively  for  the  foreign  market.  A  certain 
volume  must  of  necessity  be  maintained  at  home.  The  in- 
tensity of  our  foreign  merchandising  must  be  determined 
by  the  quantity  of  our  goods  that  we  decide  to  allot  to 
the  foreign  field. 

I  will  admit  that  at  present,  along  with  most  every  one 
else,  we  could  allot  to  the  foreign  field  much  more  of  our 
product  than  they  are  taking;  but  I  am  speaking  of  normal 
times  under  normal  conditions. 

A  foreign  advertising  appropriation  is  not  an  easy  thing 
to  determine.  We  are  not  entirely  satisfied  with  our 
method;  but  this  is  it.  We  base  our  total  advertising 
appropriation,  domestic  and  foreign,  on  the  amount  of 
goods  we  plan  to  produce  in  a  given  year,  influenced  and 
modified  by  the  amount  of  sales  resistance  we  expect  to 
encounter,  and  we  allot  to  the  foreign  field,  generally 
speaking,  an  amount  in  proportion  to  the  number  of  units 
we  plan  to  sell  abroad. 

There  is  one  question  which  may  be  in  the  minds  of 
some  of  you,  the  answer  to  which  I  did  not  consider  in  its 
proper  place  because  it  seemed  to  break  the  continuity  of 
the  discussion,  and  that  is  this:  "Are  you  not,  by  financing 
your  big  foreign  advertising  campaign  out  of  your  own 
pocket,  encouraging  your  foreign  distributors  to  lie  down 


on  their  end  of  the  merchandising  job?"  We  are,  unless 
steps  are  being  taken  to  counteract  the  influence.  Those 
steps  are  being  taken. 

We  are  telling  our  foreign  distributors  that  our 
advertising  in  their  respective  territories  is  in  the 
nature  of  general  reputation-building  propaganda, 
such  as  we  carry  on  in  this  country  in  our  magazines 
of  general  circulation;  and  that  they,  too,  like  our 
domestic  distributors,  must  see  to  it  that  their  imme- 
diate local  markets  do  not  remain  uncultivated.  We 
are  suggesting,  and  that  suggestion  is  rapidly  de- 
veloping into  a  demand,  that  they  spend  in  their 
territory  a  sum  equal,  if  not  greater,  than  we  spend 
in  that  same  territory. 

While  our  advertising  is  opening  up  and  developing  their 
market  in  a  broad,  general  way,  their  advertising  should 
be  cultivating  and  re-cultivating  that  same  market.  We 
are  meeting  with  a  marked  degree  of  success,  and  I  predict 
that  when  things  open  up  again  abroad  in  a  big  way,  we 
shall  be  able  to  do  infinitely  more  than  we  have  done  in 
this  respect. 

In  conclusion,  let  me  offer  this  apology,  if  such  an 
apology  is  necessary.  The  purpose  of  the  addresses  and 
discussion  at  this  convention  is  to  promote  the  dissemina- 
tion of  general  information— the  kind  of  information  that 
can  be  assimilated  and  used  by  concerns  marketing  widely 
differing  products  under  widely  differing  conditions.  In 
the  light  of  this,  it  may  seem  as  though  my  discussion  were 
too  closely  confined  to  personal  experiences,  in  a  particular 
line  of  merchandising.  But,  after  all,  what  real  informa- 
tion can  one  man  give  to  another  man  except  information 
gathered  from  his  own  experience?  All  other  kinds  of 
general  information  can  be  gathered  from  books,  and  re- 
ports, and  the  experiences  of  other  men.  The  only  thing 
that  an  individual  has  that  is  really  his  own,  is  his  own 
reactions  and  conclusions,  based  upon  his  own  experience. 
If  his  reactions  and  conclusions  differ  in  no  way  from 
those  of  other  men  undergoing  similar  experiences,  he  can 
at  least  throw  them  in  to  swell  the  average  and  help 
establish  a  rule.  If  they  differ  in  some  respects,  they 
should  be,  in  that  degree  at  least,  informative.  Although 
my  experience  has  been  largely  a  specialized  one,  I  have 
tried  to  draw  from  it  only  those  conclusions  that  seem  to 
me  in  some  way  pertinent  to  the  subject  of  foreign  adver- 
tising in  general. 

One  more  word:  There  are  many  stages  in  the  process 
of  development  which  I  have  described,  that  from  neces- 
sity had  to  be  omitted.  There  are  kinks  and  angles  of  our 
present  plan  that  could  not  be  included  for  the  same  rea- 
sons. If  you  can  think  of  any  of  these,  and  if  the  brief 
discussion  of  them  will  be  interesting  to  you,  I  hope  you 
will  not  fail  to  bring  them  up  in  the  general  discussion 
which  is  to  follow. 


British  Motorcycle  Registrations 

Jl'lKilXi;  on  the  basis  of  figures  available  at  present, 
it  would  seem  that  the  United  States  has  a  consider- 
ably larger  number  of  motorcycles  in  use  than  Great 
Britain.  Under  the  new  British  registration  law  it  will 
be  possible  for  the  first  time  to  determine  exactly  the 
number  of  motorcycles  and  automobiles  in  use  in  the 
British  Isles.  There  have  been  186,000  motorcycles  reg- 
istered up  to  March  1,  while  authoritative  estimates  place 
the  total  which  will  be  reached  when  all  the  machines 
get  on  the  road  for  the  year  at  about  200,000. 

This  is  considerably  below  the  American  registration 
of  last  year,  which  was  234,000.  In  this  country,  more- 
over, there  are  undoubtedly  many  thousands  of  motor- 
cycles which  are  never  officially  registered. 
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The  Possibility  of  Developing  Leaders 

The  older  leaders  received  their  business  education  when  business  was 
small  and  when  rules  and  regulations  were  few.  Present  methods  tend 
to  remove  from  the  individual  the  necessity  for  judgment.  Consequently 
competent  leaders  are  not  being  developed  as  rapidly  as  they  are  needed. 

By  Harry  Tipper 


FROM  time  to  time  we  have  considered  the  question 
of  standardized  method  of  dealing  with  human 
relations  in  industry,  the  adoption  of  many  rules 
of  selection,  examination  and  training,  and  the  danger 
of  uniformity.  The  matter  cannot  be  stressed  too 
strongly. 

Year  after  year  in  my  lecture  work  at  the  New  York 
University  some  student  has  asked  continually  for  a  rule 
governing  this  point  in  human  action  or  that  point.  He 
is  not  willing  to  spend  the  time  and  labor  necessary  to 
discover  the  fundamentals,  digest  and  understand  the 
principles.  What  he  wants  is  an  educational  pill  which 
will  work  while  his  intellect  sleeps,  and  give  him  a  solu- 
tion of  the  problem. 

The  biggest  job  for  the  man  who  lectures  to  such  young 
men  is  the  job  of  awakening  the  mind  to  thought,  so 
that  it  will  get  some  measure  of  understanding.  In  hu- 
man affairs  there  is  no  uniform  problem.  There  is  an 
infinite  variation  in  the  individual  quality,  action  and 
expressed  capacity. 

The  individual  differences  and  the  friction  of  activity 
arising  from  the  differences  are  the  bases  of  improve- 
ment. We  have  already  molded  men's  work  by  system, 
rule  and  regulation  to  the  point  where  there  exists  an 
undesirable  uniformity  in  their  surroundings.  In  the 
minds  of  many  men  who  are  concerned  with  industrial 
relations,  either  in  industry  or  out  of  industry,  the  idea 
of  further  uniformity,  miscalled  standardization,  is  the 
ideal  toward  which  they  strive. 

Until  we  are  clearly  informed  as  to  the  principles 
,        upon  which  human  action  depends  we  cannot  stand- 
ardize, because  such  principles  themselves  are  the 
only  standards  by  which  a  measure  can  be  made. 
The  laws  of  physics  are  the  basis  for  all  mechanical 
calculations,  and  out  of  them  grow  the  other  formulae 
with  which  we  shorten  the  time  of  our  calculations  and 
improve  the  quantity  of  work.     Without  a  knowledge  of 
these  laws  the  formulas  themselves  would  be  impossible. 
So-called    standards   of   examination    for   quality, 
fitness  for  work  and  character  reading  are  entirely 
arbitrary  and  simply  relieve  the  man  who  is  charged 
with   the   responsibility   from   the   amount   of   study 
and  labor  necessary  to  a  proper  examination  of  the 
individual.    Obviously  they  cannot  take  count  of  the 
infinite  variety  and  the  effect  which  this  variation 
has  upon  the  individual  quality  and  capacity.    Skill 
can    be    measured    because    of   its    tangible   result. 
Quality,  character  and  capacity  cannot  be  measured 
because  the  fundamentals  oul  of  which  they  grow 
arc  not  clearly  understood,  and  the  infinite  variety 
of   their   development   and    expression    can    only    be 
determined  by  a  study  of  each  individual. 

There  is  a  general  complaint  through  industry  thai  we 


are  not  breeding  leaders ;  in  the  movement  of  subordinate 
executives  to  the  places  of  larger  responsibility  we  find 
them  hidebound  by  rule  and  regulation,  limited  in  knowl- 
edge beyond  the  scope  of  their  special  skill,  and  unable 
to  meet  changes  in  condition  with  courage,  firmness  of 
action  and  self-reliance. 

The  agent  of  a  hundred  years  ago  who  represented 
his  principal  in  a  city  a  thousand  miles  away  from  the 
office  was  in  effect  entirely  responsible  for  all  the  opera- 
tions, the  decisions  and  the  developments  within  his 
sphere  of  action. 

If  we  quote  from  the  records  of  such  a  merchant  we 
find:  "Upon  my  return  to  this  territory,  after  three  years' 
absence,  I  was  pleased  to  find  that  my  agent  had  invested 
the  monies  I  left  with  him  to  such  advantage  in  the 
business  and  in  other  enterprises  that  they  had  yielded 
me  a  handsome  profit,  which  he  delivered  to  me  upon 
my  arrival." 

This  man  was  for  months  without  any  knowledge  of 
the  operations  of  his  agent,  the  adventures  which  the 
agent  had  undertaken  or  the  purpose  to  which  the  funds 
had  been  devoted.  Communication  and  transportation 
were  very  difficult,  the  machinery  of  commerce  was  very 
cumbersome,  and,  as  a  consequence,  there  could  be  no 
centralized  control.  To-day  the  rapidity  of  communica- 
tion, the  effectiveness  of  transportation  and  the  unified 
systems  of  mass  operation  enable  the  control  to  be  cen- 
tered in  the  hands  of  a  few  to  such  a  degree  that  the 
responsibility  of  the  subordinate  supervisors  is  extremely 
limited  and  definitely  bounded  by  rule  and  regulation. 

The  decisions  to  be  made  by  these  men  are  governed 
by  the  system  laid  down.  In  many  instances  they  are 
governed  in  extreme  detail.  This  discourages  the  devel- 
opment of  the  capacity  for  decision,  limits  the  knowledge 
to  the  specialized  series  of  operations  under  the  imme- 
diate supervision  and  destroys,  rather  than  develops,  the 
capacity  for  wise  leadership. 

Not  long  ago  I  was  in  conference  with  the  president 
of  a  large  company  employing  many  thousand  men.  We 
were  talking  about  some  obvious  deficiencies  in  various 
departments  of  the  organization.  The  president  of  this 
company  asked  me  what,  in  my  opinion,  was  the  impor- 
tant reason  for  the  defects. 

In  reply  I  said,  "Most  of  your  supervisors  are  not 
leaders;  they  are  only  skillful  operators,  and  conse- 
quently they  do  not  know  how  to  handle  men." 

His  reply  was  illuminating,  he  said,  "You  are  probably 
right,  Tipper;  but  we  have  to  have  a  thousand  super- 
visors; where  can  you  find  me  a  thousand  leaders?" 

It  is  interesting  to  note  that  most  of  the  older 
leaders  in  business,  whose  wisdom  and  vision  have 
been  acknowledged  and  whose  capacity  was  out- 
standing, received  their  education  in  business  at  a 
time  when  business  in  this  country  was  small,  the 
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rules  and   regulations  were   few  and  the  powerful, 
centralized  systems  of  control  were  not  established. 

These  men  grew  out  of  the  very  opposite  conditions 
of  business  from  those  which  they  left  at  the  close  of 
their  career,  without  realizing  the  effect  of  the  change 
upon  the  capacity  of  the  younger  executive. 

It  is  not  without  interest  that  lawyers,  newspaper  men 
and  energetic,  dissatisfied  men  from  many  lines  of  indus- 
try have  been  responsible  for  the  growth  of  the  automo- 
bile, advertising  and  other  new  developments.  In  these 
new  lines  they  have  a  sphere  for  decisive  action,  develop- 
ments which  permit  them  to  govern  the  system  instead 
of  obeying  a  system  already  established. 

Because  these  highly  centralized,  controlled,  de- 
tailed systems  of  operation  in  industry  and  com- 
merce tend  to  decrease  the  capacity  for  leadership 
among  the  supervisors  there  is  a  great  necessity  for 
a  broader  and  more  fundamental  type  of  education 
to  the  supervisors,  a  better  acquaintance  with  the 
structure  and  elements  of  business,  more  encourage- 
ment by  the  decentralizing  process  and  more  incen- 
tive for  the  improvement  of  their. own  departments 


by  the  allowance  of  flexibility  in  the  interpretation 
of  the  system. 

In  many  concerns  salesmen  are  obliged  to  fill  out  a 
report  blank  so  cumbersome  in  its  detailed  formality  that 
it  clogs  any  inspiration.  Results  as  to  calls,  routing 
over  the  territory,  methods  of  approach  and  so  forth 
have  gone  so  far  that  in  some  organizations  the  actual 
words  of  a  solicitation  are  rehearsed  and  standardized. 
Similarly  in  the  factory  side  of  business,  the  systems 
under  which  the  foremen  and  department  heads  are  re- 
quired to  work  are  formally  determined  in  such  detail  as 
to  require  little  or  nothing  but  obedience  to  these  uni- 
form developments.  These  things  do  not  make  for  the 
education  of  supervisors  into  leaders. 

There  is  little  or  no  opportunity  for  the  exercise  of 
judgment,  for  the  quality  of  decision  or  the  expression 
of  human  understanding.  Consequently  we  are  crying 
for  leaders,  executives  and  men  of  understanding  in  in- 
dustry to  fill  the  places  of  those  who  pass  out,  most  of 
whom  were  educated  under  a  free  industry  and  devel- 
oped by  the  necessity  for  continuous  decision  and  re- 
sponsibility for  action. 


Meeting  of  German  Automobile  Manufacturers'  Society 


THE  Society  of  German  Motor  Car  Manufacturers 
held  its  annual  meeting  at  Berlin  recently.  Dr. 
Sperling,  the  general  secretary,  made  a  report  in  which 
he  referred  to  the  fact  that  during  the  war  productive 
capacity  had  increased  enormously  in  all  countries, 
whereas  the  sales  possibilities  had  shrunk  greatly.  After 
numerous  appeals  to  the  Government  the  control  of  the 
sale  of  gasoline  had  been  discontinued,  but  in  view  of 
the  deliveries  required  by  the  Entente  the  sale  of  benzol 
could  not  yet  be  freed  of  control  by  the  Government. 

The  Society  co-operated  with  the  National  Committee 
on  Aerial  and  Motor  Vehicle  Transport  with  a  view  to 
the  revision  of  the  motor  vehicle  law  of  Feb.  3,  1910, 
with  the  result  that  already  the  regulations  regarding 
admission  of  types,  the  hauling  of  trailers,  test  runs  and 
the  trailing  of  drivers  had  been  materially  eased.  Other 
matters  under  consideration  were  a  revision  of  the  light- 
ing and  warning  signal  requirements  and  the  admission 
of  small  motorcycles. 

Referring  to  the  readjustment  of  prices,  the  speaker 
said  that  automobile  prices  had  increased  less  in  propor- 
tion than  prices  of  raw  materials,  and  the  Society  had 
begun  negotiations  with  the  raw   material  associations 


which  were  still  pending,  as  without  a  decrease  in  the 
cost  of  raw  materials  it  was  impossible  to  reduce  the 
prices  of  automobiles,  as  present  prices  barely  covered 
the  cost  of  production.  Under  these  conditions  it  was 
impossible  for  the  automobile  manufacturers  to  meet  re- 
quests sometimes  made  of  them  to  fill  old  contracts  at 
the  agreed  prices  and  that  the  Supreme  Court  in  several 
decisions  had  agreed  with  this  view  of  the  matter. 

In  response  to  urgent  requests  of  the  Society  during 
the  past  year  the  national  government  provisionally  re- 
moved the  export  tax,  in  order  to  enable  German  manu- 
facturers to  compete  in  foreign  markets.  The  export 
tax  planned  by  the  Entente  would,  it  was  said,  absolute- 
ly exclude  German  motor  cars,  cycles  and  accessories 
from  Entente  markets  and  must  therefore  be  declared 
unacceptable. 

It  was  unanimously  decided  to  hold  an  automobile 
show  the  coming  fall.  A  resolution  of  protest  was 
adopted  against  the  proposed  increase  in  the  tax  on 
motor  cars  and  trucks.  Finally  Dr.  Sperling  reported 
on  import  and  export  policies,  referring  particularly  to 
the  closing  of  neutral  and  Entente  markets  by  embargoes 
or  excessive  duties  which  in  their  effects  were  similar. 


Flame  Characteristics  and  Their  Influence  Upon  Combustion 
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ionized  by  some  of  the  catalytic  processes.  Great  turbu- 
lence also  accelerates  inflammation  and  aids  in  keeping 
temperatures  down  by  the  scrubbing  action  of  the  burning 
gases  upon  the  cold  walls.  To  decrease  the  noise  of  deto- 
nation and  to  prevent  extremes  of  temperature  the  combus- 
tion-chamber should  be  without  pockets  and  very  compact, 
but  without  parallel  .surfaces,  so  that  neither  heat  nor 
sound  can  be  concentrated  by  reverberatory  action.  The 
spark-plug  should  be  located  so  as  to  give  the  flames  the 
shortest  possible  travel. 

It  is  likely  that  kerosene  and  gasoline  can  be  more  effec- 
tively burned  by  so  stratifying  the  mixture  that  ignition 
occurs  in  a  very  rich  portion  which  burns  out  into  an  ex- 
cess of  air,  or  a  supporting  atmosphere.  If  properly  done 
detonation  could  not  occur  as  the  fuel  would  occupy  but  a 


small  place  in  the  combustion-chamber.  Being  a  very  rich 
mixture  the  rate  of  inflammation  would  be  high.  Com- 
plete dissociation  would  not  be  likely  to  occur  and  could  not 
cause  auto-ignition  if  it  did,  as  there  would  be  very  little 
opaque  vapor  beyond  the  flame-front.  A  well  vaporized, 
very  rich  mixture  burns  first  blue,  then  green,  the  green 
indicating  a  cracking  into  new  smaller  hydrocarbons.  If 
enough  air  is  available  immediately  alter  the  cracking  the 
green  flame  becomes  blue  again  and  is  in  no  way  objection- 
able except  that  it  is  about  50  per  cent  more  radiant  than 
the  blue  flame.  With  this  method  the  air  is  not  throttled; 
the  fuel  only  is  governed.  An  engine  using  this  method  of 
combustion  would  have  steam-engine  characteristics  in  a 
reasonable  degree,  without    sacrificing  economy,  which   is 

much  more  than  can  be  said  for  present   ciiin'm 
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onsolidation    of  The    Auto- 


A  Highway  Platform 

THE  resolution  on  highways  adopted  by  the  Cham- 
ber of  Commerce  of  the  United  States  is  a  clear, 
direct  statement  of  a  reasonable  highway  platform. 
It  is  here  printed  : 

"The  importance  of  improved  highways  has  already 
had  recognition  by  the  Chamber,  and  the  highway  de- 
velopment in  the  country  has  attracted  wide  atten- 
tion. In  order  that  funds  now  to  be  spent  for  high- 
way construction  may  adequately  serve  the  economic 
purposes  which  are  becoming  clearly  recognized,  the 
following  fundamental  principles  should  govern : 

"Bonds  should  be  issued  by  states  and  territories, 
counties  or  municipalities  and  Federal  assistance  fur- 
nished only  for  portions  of  highway  construction 
which  are  reasonably  enduring  and  permanent  in 
character. 

"Federal  appropriations  should  be  made  only  for 
assistance  to  state  highways  which  will  become  a 
part  of  an  interstate  system. 

"Federal   assistance   should   be   continued   only  to 


those  states  which  adequately  maintain  highways  for 
which  there  has  been  Federal  aid. 

"Most  careful  study  should  be  made  by  the  Federal 
Government,  in  co-operation  with  State  governments, 
as  to  routes,  the  probable  character  of  service  over 
such  routes,  and  the  best  form  of  construction  to 
meet  such  service.  These  studies  should  include  ulti- 
mate economies  of  location  and  design." 


The  S.  A.  E.  Summer  Meeting 
Papers 

THIS  editorial,  written  in  advance  of  the  semi- 
annual meeting  of  the  Society  of  Automotive 
Engineers,  but  after  opportunity  has  been  given  to 
read  several  of  the  papers  to  be  presented,  is  to  advise 
engineers  who  are  prevented  from  attending  the  meet- 
ing not  to  overlook  the  valuable  information  contained 
in  the  papers  contributed  to  the  program.  A  number 
of  the  latter  deal  with  the  fuel  problem  or  closely  re- 
lated subjects  and  add  much  useful  information  to 
that  published  as  a  result  of  research  and  reports 
made  at  earlier  meetings.  The  current  papers,  some 
of  which  appear  in  this  issue  or  will  appear  in  later 
numbers  of  Automotive  Industries,  are,  on  the 
whole,  rather  more  specific  than  in  many  of  the  earlier 
papers  on  fuel  subjects,  indicating  that  much-needed 
data  is  being  secured  and  that  ideas  heretofore  ex- 
pressed are  beginning  to  take  a  more  definite  form. 

As  usual,  the  Bureau  of  Standards  has  contributed 
largely  to  the  program,  and  the  data  contained  in  the 
paper  by  W.  S.  James,  with  its  appendices  by  other 
members  of  the  bureau's  staff,  are  pertinent  and  of 
exceptional  value  in  pointing  out  weaknesses  in  pres- 
ent designs  of  automotive  equipment  and  in  many 
other  ways. 

The  discussion  by  Dr.  H.  C.  Dickinson  on  the  pres- 
ent status  of  knowledge  regarding  the  so-called 
"knock"  phenomena  should  help  clarify  and  correlate 
in  the  minds  of  many  interested  the  various  more  or 
less  hazy  theories  in  this  regard  which  have  been  ad- 
vanced from  time  to  time. 

The  number  of  papers  dealing  with  research  are 
a  pleasing  indication  of  the  increasing  importance 
attached  to  this  vital  phase  of  engineering  and  indus- 
trial progress.  If  the  appreciation  of  work  of  this 
character  continues  to  grow  at  the  present  rate,  and 
especially  if  executives  come  more  and  more  to  under- 
stand its  value  and  see  that  it  is  adequately  supported, 
it  is  safe  to  predict  astounding  progress  in  automo- 
tive development — a  development  that  seems  certain 
to  maintain  the  commanding  position  which  the  auto- 
motive industry  now  holds  as  being  the  most  pro- 
gressive of  all  the  great  industries  of  to-day. 


Help  Secretary  Hoover 

IT  is  extremely  interesting  to  note  the  friendly  atti- 
tude of  Congress  toward  increased  appropriations 
for  Secretary  Hoover's  proposed  work  in  the  promo- 
tion of  business  in  this  country  and  for  export. 

Secretary  Hoover's  ideas  as  to  the  function  of  the 
Department  of  Commerce  are  sound.     His  ideas  of 
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gathering  production  data  and  publishing  it  for  the 
benefit  of  all  business  interested  is  an  especially  good 
move  at  this  time.  Within  the  last  few  months  a 
State  investigating  committee  working  in  New  York 
has  shown  that  there  is  much  secret  gathering  of  data 
going  on  in  some  of  the  building  trades  and  that  the 
data  so  gathered  is  used  exclusively  for  the  purpose 
of  maintaining  prices  by  those  firms  which  belong  to 
the  particular  organization  gathering  these  data. 
This  plan  is  workable  merely  because  these  figures 
have  not  been  otherwise  gathered  and  published. 

It  would  be  well  for  the  men  concerned  in  the  auto- 
motive industry  to  urge  upon  their  congressmen  the 
need  for  more  intelligent  data  in  business.  A  con- 
gressman is  likely  not  to  appreciate  the  importance 
of  such  figures.  Perhaps  he  has  never  studied  sales 
building.  A  letter  to  him  from  a  manufacturer  is 
likely  to  be  very  illuminating  on  this  subject.  There 
is  no  reason  why  the  automotive  industry  should  not 
court  the  fullest  publicity,  as  it  has  nothing  to  hide. 

Perhaps  if  the  manufacturers  would  stop  to  think 
how  much  data  can  be  gathered  for  the  amount  neces- 
sary to  build  one  16-inch  gun,  they  would  be  better 
able  to  make  a  definite  argument  to  the  lawmaker 
to  whom  they  write.  Manufacturers  should  be  quick 
to  take  advantage  of  the  sales  statistics  figures  that 
Secretary  Hoover  proposes  to  offer  to  them. 


Loose  Tax  Talk 

IT  seems  more  than  passing  strange  that  the  rail- 
roads, after  a  period  of  quiet,  should  again  bring 
forth  so  prominently  the  cry  against  the  motor  truck 
running  on  public  highways  without  paying  a  high  tax 
for  the  privilege  of  doing  so.  This  sentiment,  which 
has  often  appeared  in  railroad  literature  of  late,  be- 
came the  prominent  feature  of  Julius  Kruttschnitt's 
testimony  before  the  Senate  Committee  on  Interstate 
Commerce. 

One  would  hardly  believe  that  the  chairman  of  the 
Southern  Pacific  or  any  other  western  railroad  would 
enter  much  of  a  protest  against  public  aid  to  trans- 
portation in  the  interest  of  the  development  of  the 
country.  Certainly  the  western  railroads  have  prof- 
ited by  public  lands  and  funds. 

But  why  this  constant  and  everlasting  dispute  as 
to  the  use  of  the  highways  and  who  pays  for  their 
use?  The  people  of  the  country,  in  their  tax  bills, 
supply  the  money  for  the  building  of  the  highways. 
The  motor  vehicle  owners  pay  a  special  tax  for  the 
maintenance  of  the  highways — or  at  least  that  is  what 
the  money  should  be  used  for.  If  special  interests  are 
taxed  for  the  use  of  these  highways,  it  merely  means 
that  this  special  interest  will  add  this  tax  money  to 
the  price  of  the  product  hauled  and  in  that  way  get 
it  away  from  the  mass  of  the  people.  In  passing  on 
this  tax  the  special  interest  will  take  its  toll  coming 
and  going.    So  the  bill  paid  by  the  consumer  mounts. 

Does  anyone  suppose  that  if  one  of  the  large  oil 
companies  is  compelled  to  pay  additional  truck  license 
fees  of  $1,000,000  a  year  that  this  company  will  not 
raise  the  price  of  kerosene?  And  make  an  additional 
profit  on  the  advance?  If  there  is  any  such  person — 
but  why  go  on? 


Why  should  a  fleet  owner,  who  handles  his  trans- 
portation units  efficiently  and  moves  freight  econom- 
ically for  the  benefit  of  the  people,  be  taxed  merely 
because  railroad  management  is  so  inefficient  and 
because  the  railroad  equipment  belongs  to  a  day  that 
has  passed? 

How  can  this  country  advance  if  progress  is  to  be 
taxed  to  enable  the  business  of  yesterday  to  pay  a 
profit?  It  would  be  just  as  reasonable  for  Mr.  Krutt- 
schnitt  to  advocate  a  return  to  earth  roads  and  ox- 
carts and  to  sailing  vessels,  so  that  his  road  can  have 
a  monopoly  of  freight  haul.  Why  not  a  rule  of  reason 
as  to  motor  vehicle  taxes? 


Inaccurate  Statistics 

THERE  appears  to  be  an  epidemic  of  articles  being 
circulated  and  printed  about  the  automotive  in- 
dustry that  are  based  on  figures  that  are  weird  and 
wonderful.  Where  these  figures  are  obtained  is  im- 
possible to  state.  They  are  not  the  figures  compiled 
by  the  N.  A.  C.  C,  the  several  Government  bureaus 
nor  by  Automotive  Industries.  One  of  these  arti- 
cles was  recently  submitted  to  the  Society  of  Automo- 
tive Engineers  by  a  manufacturer  for  the  program 
at  the  semi-annual  meeting  at  West  Baden.  This 
paper  was  carefully  read  by  the  S.  A.  E.  papers  com- 
mittee and  rejected  because  of  wrong  figures  used 
to  reach  conclusions.  Later  this  paper  was  printed 
in  the  main  in  The  AnnaMst  of  New  York  and,  since 
its  printing  there,  has  been  distributed  to  the  press 
by  an  advertising  agency.  What  reason  either  the 
writer  of  the  paper  or  the  agency  may  have  for  at- 
tacking the  industry  through  inaccurate  figures  is 
not  apparent.  An  article  based  on  correct  figures 
would  be  just  as  effective  in  promoting  the  use  of 
allov  steel. 


Benefits  of  Leadership 

WHEN  a  supervisor,  foreman  or  executive  pos- 
sesses the  power  of  the  well-known  centurion 
of  the  Bible,  he  is  strongly  tempted  to  exercise  that 
power  without  regard  to  its  ultimate  effects.  Why 
take  the  time  and  trouble  necessary  to  lead  a  group 
of  workers  when  all  you  really  have  to  do  is  to  tell 
them? 

There  is  one  purely  selfish  reason,  besides  other 
more  altruistic  ones.  There  is  always  likely  to  come 
a  time  when  the  balance  of  power  is  changed.  The 
supervisor  may  want  the  workers  to  do  something 
that  they  do  not  have  to  do  unless  they  so  desire.  If 
he  is  a  leader  and  has  been  in  the  habit  of  leading 
them  in  small  things,  they  will  voluntarily  follow  him 
in  the  big  things  as  well.  But  if  they  have  done  his 
bidding  merely  because  of  necessity,  they  are  almost 
certain  to  exercise  their  power  when  the  tables  are 
turned.  Some  such  psychological  reaction  is  respon- 
sible for  many  of  the  labor  troubles  of  the  last  few- 
years.  Intelligent  handling  can  prevent  its  being  re- 
sponsible for  future  difficulties  of  a  similar  n 
The  present  time  is  favorable  to  the  study  of  this 
problem.  Leaders  will  be  needed  in  the  future;  their 
development  can  begin  now. 
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Credit  Situation 

Again  Near  Normal 

Reserve  Board  Head  L  rges  Busi- 

ness   on   Substantial  Lines — 

Defends  Bank  Forms 

KANSAS  CITY,  May  23— Governor 
Harding  of  the  Federal  Reserve  Board 
came  to  Kansas  City  Saturday  as  the 
guest  of  the  Kansas  City  Motor  Car 
Dealers'  Association.  In  two  confer- 
ences with  directors  of  the  association 
and  representatives  of  the  industry  from 
the  various  states  of  the  Tenth  Federal 
Reserve  District  and  in  an  address  to 
350  bankers  and  automotive  distributors 
of  the  district,  the  Governor  declared 
that  methods  of  handling  paper  offered 
for  rediscount  could  now  be  changed  in 
view  of  the  strong  situation  of  the  Fed- 
eral Reserve  Bank.  He  implied  that  in- 
dividual banks  were  also  in  unusually 
strong  position,  and  could  doubtless  mod- 
ify the  restrictions  they  had  been 
making. 

Governor  Harding  went  so  far  as  to 
urge  aggressive  merchandising,  and 
there  was  more  than  a  hint  that  the  con- 
ditions of  banks  offered  a  welcome  to 
borrowers  for  legitimate  business  pur- 
poses. There  was  also  more  than  a 
hint  that  among  these  borrowers,  es- 
pecially among  those  whose  papers  would 
be  acceptable  to  all  Federal  Reserve 
Banks,  was  the  automotive  industry. 
Governor  Harding  did  not  explicitly  de- 
clare that  motor  car  paper  would  now 
be  rediscounted  at  all  Reserve  Banks, 
but  he  gave  suggestions  to  the  distrib- 
utors present  on  preparing  forms  in 
such  a  way  that  their  paper  could  be 
handled  with  a  minimum  of  delay  in  re- 
discounting  processes.  The  explicit  pre- 
diction that  paper  heretofore  not  ac- 
cepted for  rediscount  might  soon  be  ac- 
cepted was  made  by  Governor  Miller  of 
the  Kansas  City  Bank,  the  Federal  Re- 
serve Bank  of  the  Tenth  District,  which 
has  not  rediscounted  motor  car  paper 
for  many  months. 

Meet  in  Conference 

nor  Harding  was  met  by  the 
directors  of  the  Kansas  City  association 
at  the  train  Saturday  morning.  At  break- 
fast and  during  the  motor  car  ride  fol- 
lowing with  the  distributors  and  again 
in  the  afternoon  Governor  Harding  dis- 
cussed with  the  dealers  the  relation  of 
the   Federal   Resi  to  the  auto- 

motive industry.  'I":"1  afternoon  confer- 
ence incl  ided  repres  ental  ives  of  au 
tive  associations  from  many  States.  Gov- 
ernor Harding  spoke  at  the  I  i; 
at  noon;  outlining  the  financial  history 
of  the  past  two  years.  His  main  ad- 
dress    was   at    the    dinner    in    the    Muehl- 


bach  Hotel  given  by  the  Kansas  City 
Motor  Car  Dealers'  Association  in  his 
honor,  at  which  350  local  and  territory 
bankers  and  automotive  distributors  of 
passenger  cars,  trucks  and  tractors  were 
present.  E.  E.  Peake  opened  the  meet- 
ing, John  B.  Butler,  president  of  the  Kan- 
sas City  association,  acting  as  toast- 
master.  The  governors  and  chairmen  of 
the  Federal  Reserve  Banks  of  San  Fran- 
cisco and  Minneapolis,  who  had  come  to 
Kansas  City  for  conferences  with  Gov- 
ernor Harding,  were  introduced.  The 
toastmaster  then  called  on  J.  Z.  Miller. 
(Continued   on   page   1134) 


New  Goodyear  President 

a  Sehlesinger  Protege 

MILWAUKEE,  May  23^Edward  G. 
Wilmer  of  Milwaukee,  who  on  May  IT 
assumed  charge  of  the  Goodyear  Rubber 
&  Tire  Co.  of  Akron  as  president,  has 
been  for  several  years  regarded  as  one 
of  the  coming  leaders  of  business  and 
finance  in  American  affairs.  He  is  38 
years  old  and  a  graduate  in  law  at 
George  Washington  University,  Wash- 
ington, D.  C,  but  he  never  has  devoted 
himself  to  exclusive  practice. 

Upon  being  graduated,  about  twelve 
years  ago,  Wilmer  was  engaged  by  the 
late  Ferdinand  Sehlesinger  of  Milwau- 
kee, one  of  the  most  prominent  figures  in 
the  American  iron,  steel  and  chemical 
industries,  as  a  personal  adviser  and 
legal  representative.  Wilmer  rose  rapid- 
ly and  became  one  of  the  most  prominent 
men  in  the  vast  Sehlesinger  enterprises, 
serving  as  vice-president  of  the  Steel  & 
Tube  Co.  of  America,  a  consolidation  of 
a  dozen  large  concerns;  the  Newport 
Co.,  one  of  the  largest  chemical  con- 
cerns in  the  world,  and  the  Milwaukee 
Coke  &  Gas  Co.  He  is  regarded  as  one 
of  the  keenest  business  executives,  par- 
ticularly in  financing,  that  this  country 
has  produced  in  the  last  decade. 

His  accession  to  the  presidency  of 
one  of  the  world's  largest  rubber  and 
tire  concerns  is  recognition  of  this  re- 
markable ability.  It  also  is  significant 
of  the  entrance  of  the  vast  Sehlesinger 
interests  into  a  new  field  and  a  financial 
participation  in  the  reorganization  of 
the  Goodyear  company,  which  is  backed 
by  a  historic  record  in  iron,  steel  and 
chemicals. 


THOMART  TRUCK  CUT  $690 

KENT,  OHIO,  May  21— The  Thomart 
Motor  Co.  announces  a  reduction  of 
$690  in  the  price  of  the  Akron  multi- 
truck  chassis,  making  it  $1,995,  f.o.'b. 
Kent.  The  explanation  is  made 
G.  Thompson,  president  of  the  company, 

thai    the    company's    inventory    has    1 n 

liquidated  and  that  production  costs 
have  been  reduced  to  such  a  point  that 
a  lower  price  is  justified, 


Parts  Orders  Drop 
in  Last   of  Month 

Factories    Report    Hold    Up     in 
June    Releases — Price    L  ncer- 
tainty  Held  Cause 

NEW   YORK,    May   25— Uncertainties 

in  regard  to  retail  market  conditions 
are  leading  manufacturers  of  motor 
vehicles  to  proceed  with  extreme  caution 
in  making  commitments  for  materials. 
This  fact  is  disclosed  by  reports  made 
by  the  leading  motor  and  accessory  man- 
ufacturers of  the   country. 

The  total  of  business  for  May  prob- 
ably will  equal  that  of  April,  but  it  was 
heavier  for  the  first  two  weeks  than  for 
the  first  half  of  last  month.  Since  that 
time  many  releases  have  been  counter- 
manded and  there  have  been  a  few  can- 
cellations of  new  orders.  Indications 
now  are  that  the  volume  of  business  for 
June  will  not  equal  this  month.  A  con- 
siderable number  of  June  releases  have 
been  held  up  in  the  last  ten  days. 

While  orders  for  supplies  are  showing 
a  tendency  to  decline,  however,  collec- 
tions for  May  have  been  better  than  at 
any  time  since  the  slump  began.  The 
gratifying  improvement  recorded  in 
April  has  continued  and  in  numberless 
cases  past  due  accounts  have  been 
liquidated.  There  has  been  heavy  liqui- 
dation in  the  last  three  months  in  the 
current  indebtedness  of  automobile  man- 
ufacturers, and  there  is  no  evidence  that 
payment  of  obligations  in  future  will  be 
any  less  prompt. 

Although  parts  makers  have  felt  a 
slowing  up  in  business  from  vehicle 
manufacturers,  there  has  been  no  slump 
whatever  in  the  trade  with  jobbers  and 
wholesalers.  In  fact,  it  has  steadily 
continued  its  upward  trend,  and  June 
promises  to  be  better  than  May.  Col- 
lections in  this  branch  of  the  trade  are 
excellent. 

It  is  evident  car  and  truck  makers 
are  determined  not  to  pile  up  inven- 
tories. The  experience  of  last  summer 
in  this  direction  has  made  them  ex- 
ceedingly wary.  They  are  buying  on  a 
hand-to-mouth  basis  to  meet  only  im- 
mediate needs.  The  falling  off  in  orders 
from  them  is  bound  up  closely  in  the 
question  of  price  cuts. 

Lines  which  have  not  cut  have  suf- 
fered a  sharp  decline  in  sales,  while 
those  which  have  made  reductions  this 
spring  have  felt  a  marked  rebound.  The 
buying  public  seems  to  take  no  further 
account  of  price  reductions  made  last 
fall.  The  market  is  decidedly  jumpy 
and  gives  every  evidence  of  needing  the 
stabilizing  influence  which  would  come 
with  immediate  determination  by  manu- 
i  ( 'ontinued  mi  page   1136) 
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I  Dealers  Protest  Excise  Tax  Burden  \ 
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Senators  Are  Told 
Why  Levy  Is  Unfair 

Harry     Harper     Spokesman     for 

Y  \.  D.  A.  Committee — Strong 

Argument  Presented 

WASHINGTON,  May  23— Vigorous 
protest  against  the  assessment  of  pro- 
posed increases  in  the  excise  taxes  on 
automobiles  and  other  forms  of  discrim- 
ination was  made  here  to-day  by  the 
National  Automobile  Dealers'  Associa- 
tion in  presenting  its  recommendations 
for  internal  revenue  revision  to  the  Sen- 
ate Committee  on  Finance.  It  expressed 
the  belief  that  any  further  addition  in 
taxes  upon  the  motor  vehicle  would  have 
to  be  borne  in  large  measure  by  the 
dealers  and  that  the  sales  resistance  en- 
gendered by  such  increase  would  seri- 
ously jeopardize  the  success,  progress  and 
prosperity  of  the  entire  industry.  While 
the  general  tax  program  of  the  Associa- 
tion is  in  harmony  with  the  plan  of  the 
National  Automobile  Chamber  of  Com- 
merce, its  argument  differed  in  that  it 
showed  the  harmful  tendencies  of  pres- 
ent and  proposed  taxes  from  the  stand- 
point of   the  dealer. 

The  case  of  the  organized  dealers  was 
presented  by  H.  B.  Harper,  chairman 
of  the  association's  taxation  committee. 
The  Senate  committee  listened  at- 
tentively and  there  were  few  questions 
to  interrupt  his  speech.  He  escaped  the 
grilling  which  the  committee  forced  up- 
on   witnesses   for   the    manufacturers. 

Harper  pointed  out  to  the  committee 
that  the  interests  of  the  dealers  are 
separate  and  distinct  from  those  of 
manufacturers.  He  said  that  dealers 
are  large  tax-payers  in  their  own  com- 
munities in  addition  to  taxes  paid  to 
the  Federal  Government:  excise,  excess- 
profits  and  income  taxes.  It  was  his 
contention  that  the  automobile  industry 
as  a  whole  is  not  protesting  against  its 
fair  share  of  taxes  but  believed  it  was 
time  for  a  more  equitable  distribution 
of  the  tax  burden  to  other  commodities 
and    trades. 

Dealer   Mortality  Highest 

As    to    the    reported    profits    of    auto- 
mobile dealers,   Harper  directed  tie 
tention  of  the  committee  to  the  fact  that 
the  average  dealer  nets  a   profit  of  be- 
tween 3.5  per  cent  and   4.5  per  cent  of 
his   gross    sales.      He   laid   emphasis 
the  contention  that  "in   no  other  An 
can  industry  is  the  mortality  so  higl 
among      automobile       retailers.       Hun 
dreds   of  dealers,   in   order  to  stimulate 
the  sales  that  have  fallen  off 
ably  in  the  last  six  or  eight   months,  are 
absorbing    the    tax     and     the     handling 
■    and    in   addition,    in    90    per    cent 


of  all  sales  they  are  taking  in  a  used 
car  for  considerably  more  than  its  value 
in  order  to  sell,  mainly  for  the  sake  of 
keeping  their  organizations  moving  and 
looking  forward  to  a  betterment  of  busi- 
ness conditions." 

To  establish  the  fact  that  the  auto- 
mobile is  essential,  the  spokesman  de- 
clared that  it  is  a  business  car  first  and 
foremost  and  any  recreational  uses  it 
may  have  are  but  incidental  to  its  pri- 
mary purpose,  which  is  personal  trans- 
portation. Sixty  per  cent  of  all  auto- 
mobile mileage  is  for  business  purposes. 
Ninety  per  cent  of  all  automobiles  are 
used,  more  or  less,  in  business.  Instead 
of  being  a  burden  upon  its  owner,  the 
automobile  has  added  57  per  cent  to  the 
productivity  and  effectiveness  to  the 
average    automobile    owner. 

Denial  was  made  of  the  theory  that 
a  tax  on  automobiles  is  to  pay  for  sur- 
plus wealth.  Harper  said:  "The  tax 
[Continued   on   page   1134) 


Business  Paper  Editor 

to  Be  Hoover  Assistant 

NEW  YORK,  May  21— Fred  M. 
Feiker,  vice-president  of  the  McGraw- 
Hill  Co.,  Inc.,  and  one  of  the  best  known 
men  in  the  business  paper  field,  has 
been  appointed  assistant  to  Secretary 
of  Commerce  Hoover,  to  assist  the  de- 
partment in  effecting  a  contact  with 
business.  The  Secretary  is  also  holding 
monthly  conferences  with  the  National 
Conference  of  Business  Paper  Editors, 
with  which  work  Feiker  has  been  very 
active. 

Feiker  has  been  engaged  in  business 
paper  work  for  fourteen  years.  He  re- 
ceived an  electrical  engineering  degree 
at  Worcester  Polytechnic  Institute  in 
1904,  was  two  years  in  the  technical 
publicity  department  of  the  General 
Electric  Co.,  went  with  the  Shaw  papers 
to  start  Factory  and  became  chairman 
of  the  editorial  board,  remaining  eight 
ith  Shaw.  He  then  joined  the 
McGraw-Hill  Co.  as  editor  of  Electrical 
World,  and  became  vice-president  of  the 
ompany. 

He  has  secured  a  leave  of  absence  of 
several  months  from  the  McGraw-Hill 
Co.,  with  which  he  has  been  for  six 
years,  and  expects  to  begin  his  work 
with    Hoover    before   June    1. 


I  i:  w  II   OFFICERS   RENAMED 
LOS     ANGELES,     .May     23-    M.     A. 
■  lected    pre  idenl    and   all 
of  the  board  of  directors  also 

Leach    Biltwell 
Motor  Co      Othei    offi  i  i 
elected.      More    than    two 

i  nt.       Financial 

illy  weathered  the  depn 


Canada  Tax  Finds 

Favor  of  Dealers 

Domestic  Made  Vehicles  Will  Be 

Benefited  Over  United  States 

Products 

TORONTO,  May  21— Realizing  the 
Government's  need  of  revenue,  the 
motor  manufacturers,  importers,  dis- 
tributors and  dealers  are  not  disposed 
to  adversely  criticize  the  budget.  The 
importers  of  United  States  cars  and 
trucks  are  faced  with  a  considerably 
greater  additional  impost  than  the  dis- 
tributors and  dealers  in  domestic  made 
motor  vehicles  for  not  only  do  they  face 
a  doubling  up  of  the  sales  tax,  but  also 
an  increase  in  duty  arising  out  of  the 
new  basis  of  its  determination — the 
United   States  price   plus  exchange. 

They  are  naturally  not  jubilant  over 
the  change,  especially  as  it  slightly  in- 
creases the  differential  in  favor  of  Cana- 
dian-made cars  and  trucks.  However, 
this  offsets  the  advantage  given  the  im- 
porters under  the  initial  imposition  of 
the   so-called   sales  tax. 

On  the  whole,  the  automotive  trade 
and  industry  is  delighted  that  automo- 
tive products  have  not  been  singled  out 
for  special  .taxation,  especially  as  this 
is  generally  believed  to  indicate  an  ap- 
preciation by  the  Government  of  the 
fact  that  motor  vehicles  are  no  longer 
luxuries  or  non-essential,  but  utilitarian 
necessities — the  greatest  of  time  and 
labor-saving  devices. 

In  giving  the  lie  to  wildcat  rumors  to 
the  effect  that  extortionate  taxes  were 
to  be  imposed — rumors  that  carried  with 
them  the  assurance  that  they  were  in- 
spired by  authorities  in  the  confidence 
of  the  Government — the  budget  relieved 
the  minds  of  many  who  lent  these  ru- 
mors credence,  of  apprehensive  tension 
and  anticipatory  worry. 

The  duty  now  applies  on  the  United 
States  manufacturers'  price  plus  ex- 
change at  time  of  shipment,  and  the 
sales  tax  applies  on  the  resultant.  Com- 
paratively, however,  the  prices  of  cars 
have  not  been  much  advanced,  and  some 
not  at  all. 


ADD  EMBEZZLEMENT  TO  THEFT 

WASHINGTON,      .May     23  Senator 

Nelson's     bill    amending    the    "Act    to 
punish    transportation    of    stolen    motor 

vehicles    in    intei   tate    oi    foreign    c - 

merce,"  was  passed  by  the  Senati 
"Hi     change.         The     amendment     adds 
lezzlement"  so  as  to  include 
not  only  case  .automobile  is 

i  i         of   embezzle- 
ment.      It     relates     to  1 1  ion    of 
ed  property  in   inti 
o  . 
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Willys's  Cars  Join 
in  New  Price  Cuts 

Overland     Down     to     New     Low 

Point— Knight  Drops  $300— 

Scripps  Off  $250 

TOLEDO,  May  20— Willys-Overland 
and  Willys-Knight  have  announced  price 
reductions  effective  June  1  constituting 
the  second  drop  in  Overland  cars  within 
the  last  year,  totaling  33  per  cent  from 
the  price  last  summer.  Open  models 
now  selling  at  $895  are  reduced  to  $695, 
coupe  from  $1425  to  $1000,  and  the  sedan 
from  $1475  to  $1275.  Willys-Knight 
prices  for  the  touring  car  are  reduced 
from  $2195  to  $1895  and  the  same  reduc- 
tion is  made  on  the  roadster.  The  coupe 
was  reduced  from  $2845  to  $2550  and 
the  sedan  from  $2945  to  $2750. 

The  new  price  on  Overlands  is  $150 
less  than  the  lowest  price  for  which 
this  car  ever  sold.  It  is  made  possible, 
according  to  John  N.  Willys,  by  the  sale 
of  the  car  which  already  has  passed  the 
140,000  mark  and  by  the  anticipation  of 
the  great  saving  through  increased  fac- 
tory efficiency,  manufacturing  cost  and 
increased  volume. 

"We  have  decided  to  anticipate  every 
possible  saving  and  are  setting  our 
prices  at  rock  bottom  June  1,"  said 
Willys.  "We  are  going  the  whole  route 
right  now.  The  price  is  one  which  we 
have  long  anticipated  we  might  some 
day  reach  in  Overlands  and  the  car  itself 
is  better  than  ever.  At  present  we  will 
take  a  loss  on  every  Overland  we  sell, 
but  expect  to  make  this  up  in  increased 
volume  and   increased   material   saving." 

Scripps   Reduction   $250 

DETROIT,  May  21— The  Scripps- 
Booth  Corp.  announces  a  price  cut 
averaging  $250,  effective  to-day.  Prices 
for  the  touring  car  are  $1,295,  roadster 
|1,275,  coupe  $1,950,  sedan  $2,100.  This 
is  a  decrease  on  the  touring  car  of  $250, 
roadster  $270,  coupe  $265  and  sedan 
$195.  This  is  the  first  cut  for  Scripps- 
Booth,  but  the  company  did  not  increase 
prices  when  others  did  last  spring  and 
summer. 
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January,  and  all  employees  on  the  roll 
May  1,  who  have  been  working  since 
the  plant  reopened  in  February,  will  re- 
ceive back  pay  in  an  amount  equal  to 
the  difference  between  the  wages  already 
received  and  the  amount  they  would 
have  received  under  the  increased  wage 
plan. 

In  order  that  every  employee  may  un- 
derstand the  bonus  has  been  discontinued 
and  know  what  his  increased  rate  will 
be,  together  with  the  number  of  back 
payroll  hours  to  which  he  is  entitled, 
cards  bearing  the  information  are  being 
inserted  in  pay  envelopes.  Men  em- 
ployed since  May  1  are  being  paid  the 
standard  rate,  which  the  News  says 
provides  a  minimum  of  75  cents  an 
hour.  Discontinuance  of  the  bonus  does 
not  affect  the  investment  plan  under 
which  employees  may  invest  up  to  one- 
third  of  their  wages. 


Ford  Discontinues  Bonus; 

Will  Increase  Wages 

DETROIT,  May  -jo— The  Ford  Motor 
Co.  has  abolished  the  yearly  bonus,  ac- 
cording to  the  Ford  Ni  ws,  its  official 
organ,  and  in  lieu  thereof  has  increased 
wages  in  an  amount  aggregating  what 
each  employee  would  receive  annually 
under  the  bonus  system.  This  is  paid 
in  26  installments  on  the  regular  semi- 
monthly pay  day.  Announcement  was 
made  this  week  that  the  bonus  was  being 
paid  in  installments  in  order  to  protect 
men  leaving  before  the  end  of  the  year. 
The  News,  however,  corrects  the  an- 
nouncement and  states  it  is  designed  as 
a  wage  increase  and  applies  to  every 
man  on  the  payroll   May   1. 

The  statement  also  says  the  plan  to 
supplant   the  bonus  was  decided  on  last 


Paige  Report  to  Show 

Satisfactory  Earnings 

DETROIT,  May  21— The  annual  re- 
port of  the  Paige-Detroit  Motor  Car  Co. 
is  now  being  prepared  and  is  expected 
to  show  satisfactory  earnings.  In  the 
first  quarter  of  1921  Paige  shipped 
3004  cars,  against  4755  the  first  quarter 
of  1920.  Since  the  first  of  the  year 
the  company  has  paid  off  all  supply 
bills  and  is  in  a  position  to  discount  all 
its  bills.  Its  bank  balances  are  around 
$1,000,000  and  bank  loans  have  been  cut 
in  half.  The  company  now  is  operating 
on  a  60  per  cent  basis,  turning  out  be- 
tween 50  and  60  passenger  cars  a  day. 
The  reduction  in  production  schedules 
was  ordered  in  anticipation  of  unsettled 
market  conditions.  Best  sales  conditions 
are  found  in  New  England,  New  York 
and  Pennsylvania,  with  Ohio,  Indiana 
and  Wisconsin  coming  next. 


Employment  Drops  Off 

First  Time  in  Months 

DETROIT,  May  20 — A  net  decrease  of 
177i)  men  employed  was  shown  by  the 
labor  report  of  the  employers'  association 
here  today.  It  was  the  first  week  the 
employment  situation  had  not  improved 
by  several  thousand  since  the  industrial 
revival  began.  The  79  member  firms 
now  employ  116,721   workers. 


May  21,  1921 

Used  Cars  Pile  Up 
as  New  Sales  Grow 

Coast    Business    85    Per    Cent 

Trade-Ins — Lower    Gasoline 

Stimulates  Demand 

SACRAMENTO,  CAL.,  May  23— De- 
velopments of  the  spring  have  worked 
for  the  benefit  of  motor  car  dealers  here, 
generally  speaking.  Business  has  re- 
turned to  a  semblance  of  pre-war  con- 
ditions, although  disturbing  factors  have 
not  been  wanting. 

One  of  these  is  the  recent  price  drops 
of  some  cars.  These  have  worked  to  the 
advantage  of  the  dealers  in  these  lines, 
but  on  the  other  hand,  have  caused  some 
little  difficulty  among  would-be  purchas- 
ers of  other  makes,  who  show  a  tendency 
to  hold  off  in  the  hopes  of  more  price 
cutting. 

The  reduction  in  the  price  of  gasoline, 
coupled  with  the  announcement  that 
there  is  plenty  of  motor  fuel  in  sight  for 
the  summer,  has  stimulated  sales.  The 
uncertainty  of  gasoline  last  year  was  a 
very  disturbing  factor  to  the  trade  here. 
The  used  car  market  is  sluggish. 
Second-hand  cars  are  piling  up,  as  85  per 
cent  of  the  sales  here  are  estimated  to  be 
trades  for  old  cars.  Vacant  lots  about 
the  city  are  being  used  to  store  and  dis- 
play these  used  cars,  which  are  the  chief 
concern  of  the  dealers. 

The  Miller  Automobile  Co.,  Dodge  deal- 
ers here,  have  instituted  the  practice  of 
rebuilding  all  used  cars  taken  in,  turn- 
ing them  out  with  a  "Maco"  guarantee. 
This  has  been  quite  successful,  as  has 
also  the  plan  of  the  Sacramento  Buick 
Co.  along  the  same  lines,  in  rebuilding, 
repainting  and  retopping  its  used  cars 
and  selling  them  with  a  new-car  guaran- 
tee. 

Pointing  out  that  the  buyer  of  a  used 
car  saves  the  dealer's  profit,  war  tax  and 
freight  charges,  the  latter  not  incon- 
siderable in  this  territory,  these  two 
firms  have  been  keeping  their  used  car 
departments  quite  clear  of  any  undue  ac- 
cumulation  of   second-hand   automobiles. 


TRUCKS  NOW  SECOND  CLASS 
NEW  YORK,  May  23— The  traffic  de- 
partment of  the  National  Automobile 
Chamber  of  Commerce  has  been  advised 
by  the  chairman  of  the  western  classifi- 
:  committee  that  favorable  action 
has  been  taken  on  the  request  for  re- 
classification of  motor  trucks  and  chas- 
sis shipped  in  carload  lots  west  of  Chi- 
and  the  Mississippi  River.  This 
classification  will  be  changed  from  fust 
class  to  second  class.  The  consequent 
saving  in  freight  charges  on  a  15,000  lb. 
load  of  trucks  will  amount  to  $35- 
shipments  to  Kansas  City  or  Omaha; 
$68.25  to  Dallas,  Galveston  and  Hon 
and  $88.50  to  Denver  with  other  western 
points  in  proportion.  Pacific  Coast 
rates  are  not  changed. 


CHEVROLET  MOVES  OFFICES 

NEW  YORK,  May  20— The  produc- 
tion, material,  purchasing,  traffic,  en- 
gineering and  production  and  plant  en- 
gineering departments  of  the  Chevrolet 
Motor  Co.  have  been  moved  to  Detroit 
on  April  15  and  will  be  located  in  the 
General  Motors  Building.  These  depart- 
ments will  be  under  the  general  direction 
of  K.  T.  Keller,  manager  of  manufac- 
turing. The  offices  of  the  general  man- 
ager and  of  the  general  sales  and  ac- 
counting departments  remain  in  New 
York. 


INDORSE   RETURN  GOODS  CHARGE 

CHICAGO.  May  20— The  Midwest 
Rubber  Manufacturers'  Association  at  its 
here  adopted  a  resolution  recom- 
mending that  a  minimum  charge  of  5 
per  cent  be  imposed  on  merchandise  re- 
turned for  credit  or  exchange  or  on  the 
shipment  of  new  goods. 


May 


Price  Concessions 
Necessary,  Says  Bank 

Appreciation  of  Reductions  Will 

Stimulate  Business,  Declares 

\^  isconsin  Institution 


MILWAUKEE,  May  23— "There  is 
some  uncertainty  as  to  whether  or  not 
the  improvement  in  the  motor  car  indus- 
try is  permanent,"  says  the  May  issue 
of  Business  and  Financial  Comment, 
issued  monthly  by  the  First  Wisconsin 
National,  the  largest  bank  in  Milwau- 
kee. "Judging  from  recent  and  some- 
what radical  reductions  in  the  prices  of 
passenger  cars  and  tires,  concessions 
were  found  necessary  to  stimulate 
new  business  and  hold  the  ground 
gained  early  in  the  year.  So  far  as 
Milwaukee  is  concerned,  the  automotive 
equipment  industry  did  not  gain  as  much 
in  the  past  month  as  in  the  previous 
month.  Orders  were  more  numerous,  but 
probably  ruled  50  per  cent  below  the 
corresponding  month  in  1920.  Opera- 
tions are  running  on  the  average  from  45 
to  55  per  cent.  The  trend  of  prices  is 
regarded  as  uncertain." 

Speaking  of  the  Milwaukee  metal 
trades,  the  report  says:  "The  metal 
trade  shops,  with  the  exception  of  those 
supplying  the  automotive  industries, 
practically  marked  time  during  the  past 
month.  All  lines  using  iron  and  steel 
are  clouded  with  uncertainty  and  im- 
provement is  contingent  upon  wages  and 
prices  in  the  basic  industries.  Machine 
shops  of  all  descriptions  in  Milwaukee 
are  probably  operating  on  the  average 
of  not  more  than  40  per  cent.  Certain 
firms  supplying  machinery  for  road 
making,  oil  production  and  the  auto- 
motive market  make  a  better  showing. 
In  the  steel  industry  at  large,  sheets  and 
structural  materials  for  building  make 
up  the  greater  proportion  of  the  avail- 
able business." 

In  the  last  week  to  ten  days  a  number 
of  passenger  ear  manufacturers  in  and 
near  Milwaukee  have  reduced  production 
schedules  because  of  the  accumulation 
of  finished  products  resulting  from  a 
decline  in  distributers'  and  dealers' 
orders  in  the  first  half  of  May,  largely 
because  of  adverse  weather  conditions. 
This  is  believed,  however,  to  be  only  a 
temporary  matter,  as  new  business  is 
again   developing  more   actively. 

Business   Made  to  Improve 

Encouragement  is  found  in  the  key- 
note paragraph  of  the  First  Wiscon 
review,  which  says:  "The  events  of  the 
last  30  days  have  yielded  much  justifica- 
tion for  confidence.  Business  improve- 
ment cannot  be  expected  unless  some- 
bodj  :ng  to  make  it  imp' 

A    good    deal     of    appreciation    is 

Just  as  depression   re- 
sulting from   sharply   falling  prices  last 
year  spread  from  some  I 
to  others,  so  renewed  activity  in  col 
anil    woolen    goods,    motor    vehicles    and 
new  construction   applies    a   stimulu 
Bd    other  lines  of  trade  going  again. 
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"Prospects  are  brighter  than  they 
have  been  for  many  months.  But  much 
remains  to  be  done  before  this  depres- 
sion will  become  a  memory.  The  stick- 
ing points  that  will  still  have  to  be  over- 
come are:  The  readjustment  of  labor 
costs  in  conformity  with  the  movement 
of  prices;  the  reconcilement  of  prices 
with  one  another;  some  having  gone  too 
low  and  others  not  low  enough;  and  per- 
haps most  important  of  all,  the  devising 
of  means  whereby  we  can  use  our  su- 
perior credit  position  as  a  basis  of  sell- 
ing goods  to   foreign  countries." 
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Los  Angeles  in  Turmoil 

LOS  ANGELES,  May  24— Dealers 
here  refuse  to  commit  themselves  to  an 
opinion  upon  the  effect  of  announce- 
ments of  price  reductions  upon  the  auto- 
mobile sales  conditions.  One  point  upon 
which  all  agree  and  none  is  reluctant 
about  expressing  an  opinion  is  that  the 
used  car  business  is  again  in  a  state  of 
turmoil.  One  dealer  is  reported  to  have 
said  the  price  reductions  announced 
within  the  past  two  weeks  have  cost 
him  si 0  000  in  shrinkage  on  used  car 
values.  It  is  too  early  now  to  hazard  a 
prediction  as  to  the  stimulus  that  will 
result  in  increased  sales  of  those  cars 
prices  of  which  have  been  reduced. 

The  Al  G.  Faulkner  Co.,  California  dis- 
tributor of  the  Marmon,  has  been  placed 
in  the  hands  of  a  receiver  upon  petition 
of  the  Nordyke  &  Marmon  Co.,  which  is 
said  to  have  claims  against  the  dealer 
amounting  to  $150,000.  The  Faulkner 
company  has  been  operating  on  a  large 
scale  throughout  the  State.  Two  large 
establishments  have  been  maintained 
here    and   another   in    San    Francisco. 


Cleveland  Acts  to  Stop 

Ohio  Truck  Weijjht  Bill 

CLEVELAND,  May  23— The  Cleve- 
land automobile  industry  has  never  been 
aroused  over  a  matter  as  it  has  been 
with  respect  to  the  Burke  bill,  which 
limits   the    weight   of   truck    loads.      The 

e  has  been  passed  by  the  general 
assembly  and  it  is  now  awaiting  the  sig- 
nature   of    ihe    Governor    before    it     be- 

a  law. 
One  hundred  representatives  of  the 
city's  automotive  and  commercial  inter- 
ests at  a  meeting  in  the  Hotel  Winton 
unanimously  voted  to  send  a  delegation 
to  Columbus  to  protest  against  the  bill, 
which  was  pronounced  an  "economic  dis- 
aster" should  it  become  a  law,  not  only 
to   Ohio's   truck   and   tire   industries,   but 

every  consumer  who  benefits  from 
transportation  provided  by  trucks. 


SI'KOl  I.   SIGNS    IT  F.I.   TAX    MIL 

HARRISBURG,  PA.,  May  23— Gover- 
nor  Sproul    to-day   signed   the    ' 
tax. 
This  law  affe  le  ..i  gasoline 

on  umei    in    P  t,     More 

'  '"III  DIM)  a  year  will 

i    ire1    oj 
The  Sepl    I. 

imated  thai  Philadelphia,  for  in- 
.  ear. 


Reduced  Cars  Hold 
Sales  Leadership 

^  holesale   Business   Advances    in 

New  York  Territory — Truck 

Sales  Grow 

NEW  YORK,  May  21— The  passen- 
ger cars  whose  prices  have  been  reduced 
within  the  past  three  weeks  are  still 
selling  strongly  in  the  New  York  terri- 
tory. In  most  cases  retail  sales  have 
not  been  as  strong  as  they  were  during 
the  first  week,  but  the  volume  of  busi- 
ness, as  compared  with  what  it  was  be- 
fore the  reductions,  is  satisfactory  to 
the  distributors  and  branch  houses  con- 
cerned. In  the  wholesale,  the  past 
week's  volume  of  business  has  been  con- 
siderably better  than  the  first  week  of 
the  reduced  prices,  indicating  that  out- 
of-town  dealers  have  not  been  able  to 
take  their  story  to  the  public  quite  as 
quickly  as  metropolitan  merchants. 

In  the  case  of  two  or  three  cars  whose 
prices  were  reduced  during  the  present 
week,  the  response  of  the  buying  public 
was  practically  instantaneous  and  there 
is  a  more  general  feeling  among  New 
York  distributors  than  there  was  a  few 
months  ago  that  the  price  question  is  of 
paramount  importance  in  the  view  or 
the  public. 

In  lines  which  have  not  cut,  or  if  they 
have  cut  did  so  months  ago,  there  is 
marked  stagnation.  One  or  two  of  the 
most  popular  lines  in  this  class  have 
come  somewhere  near  resuming  their  old 
stride  after  two  weeks  of  slow  sales  im- 
mediately following  the  most  sensational 
of  the  price  cuts.  However,  even  these 
lines  are  having  to  batter  down  strong 
sales  resistance  based  on  the  price  ques- 
tion. Some  other  lines  which  hitherto 
have  been  selling  well  have  been  prac- 
tically standing  still  since  May  1,  Gen- 
erally speaking,  business  outside  of  that 
enjoyed  by  dealers  in  cars  recent  1\ 
duced  in  price  cannot  be  said  to  be  good. 

Truck  sales  are  showing  a  slightly 
upward  trend.  Sales  are  particularly 
good  in  two  or  three  classes  of  low  ami 
medium    priced  light   weight   trucks. 

The  heavier  trucks  are  beginning  to 
feel  the  competition  of  offerings  here 
of  American  and  foreign  trucks  brought 
in  from  former  war  areas  of  Europe, 
and  priced  at  low  figures.  When  these 
trucks  first  appealed  in  the  open  mar- 
ket, buyers  were  suspicious  of  their 
condition  and  sales  were  not  numerous. 
Within  the  past  two  or  three  weeks, 
however,  there  have  been  enough  of 
these  sales  to  cut  in  a  considerable  de- 
lie  i  •  i  enue  of  dealers  and  branch 
houses  handling  several  prominent  lines. 

Accessory  sales  continue  to  run  along 
on  something  like  60  per  cenl  of  la  I 
year's   volu 


TRUCK    HERGES    EFFECT  l\  I 

KENOSHA,  WIS.,  May   20      I 

he  W:mi ii-i    Motor  Ti  ucl 

Marwin    Motor   Truck   <  o.  and   the  Ken- 

ir.  ha   Win  el  •-.  effective 

to-day. 
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Crop  Outlook  Helps 
Business  in  South 

May    Leads   April    in    Sales    and 

Prospects  Are  Numerous — 

Credit  Steady 

NEW  ORLEANS,  May  23— The  period 
of  readjustment  in  the  automotive  in- 
dustry in  the  territory  supplied  by  the 
dealers  and  distributors  of  this  city 
seems  to  be  nearing  an  end.  May  sales, 
up  to  the  20th  of  the  month,  were 
greater  for  virtually  every  dealer  in 
New  Orleans  than  they  were  for  the  first 
three  weeks  of  April,  while  prospects 
were  reported  as  more  numerous  than 
they  had  been  since  June,  1920. 

This  steady  improvement  in  auto- 
mobile sales  is  considered  by  the  dealers 
to  be  due,  to  a  great  extent,  to  the  re- 
cently-devised co-operative  sales  plans 
for  the  cotton  crop,  and  the  revival  of 
the  War  Finance  Board,  with  accom- 
panying aid  from  it  in  disposing  of  the 
South's  cotton  in  Europe.  Two  other 
considerable  factors  are  the  temporary 
tariff  on  sugar,  the  effects  of  which  al- 
ready are  being  felt  in  an  increased  op- 
timism among  the  sugar  planters  and 
their  workmen,  and  the  development  of 
a  better  class  of  automobile  salesmen. 

Payments  are  much  steadier  and  more 
regular,  and  collections  considerably 
easier  than  they  have  been  since  last 
year.  Improvement  in  this  regard  also 
is  shown  in  the  country,  where  condi- 
tions generally  have  been  much  slower  to 
readjust  themselves  than  in  the  cities. 
Improvement  in  collections  has  been  so 
great  that  virtually  all  the  New  Orleans 
dealers  are  taking  their  cars  promptly 
out  of  the  railroad  warehouses,  meeting 
their  notes  as  they  fall  due,  and  dis- 
counting some  of  their  paper  in  advance. 
All  this  has  put  the  dealers  on  a  more 
independent  footing,  and  has  consider- 
able influence  with  the  banks,  for  some 
of  the  short-sighted  bankers,  it  must  be 
said,  were  expressing  themselves  widely 
and  freely  as  to  the  doubtful  future  of 
the  automotive  industry.  All  of  these 
doubters  have  been  discredited  and  cast 
out  by  the  gain  in  this  industry  in  the 
past  60  days  in  all  the  Southern  states. 

One  of  the  greatest  aids  in  this  de- 
velopment, especially  among  the  Louisi- 
ana dealers,  has  been  the  steady,  con- 
sistent and  encouraging  work  of  the  New 
Orleans  Automobile  Dealers'  Association. 


TEXAS  ROADS  TO  OPEN  STATE 
FORT  WORTH,  May  20— With  the 
spring  time  and  the  new  automobile  sea- 
come  the  greatest  road-building 
boom  in  the  history  of  North  and  West 
Texas.  Pikes  costing  $50,000,000  are  un- 
der construction  from  the  four  corners 
of  the  state.  And  on  top  of  this  huge 
sum,  bond  elections  will  be  held  in  many 
farming  and  ranching  communities  this 
month  to  authorize  more  funds. 

Each  new  bond  issue  voted  and  each 
new  highway  contract  awarded  means 
sections  hitherto  inaccessible  to  the  ma- 
chines will  be  opened  up. 


STUDEBAKER    BUSINESS 
NEAR  YEAR'S  TOTAL 

NEW  YORK,  May  20— A  sum- 
mary of  sales  of  Studebaker  cars 
in  the  Greater  New  York  district 
to  April  30  shows  1029  sold  to  this 
time,  only  ten  less  than  for  the 
whole  year  of  1920.  Sales  in  April 
were  386  cars,  as  compared  to  149 
in  April.  1920.  The  1029  cars  sold 
in  the  first  four  months  of  this  year 
represent  an  increase  of  529  over 
sales  for  the  first  four  months  of 
1920. 


Toledo  Plants  Active 

As  Business  Revives 

TOLEDO,  May  23— There  are  1200 
workers  now  on  the  payroll  at  the  plant 
of  the  Electric  Auto-Lite  Corp.,  one  of 
the  subsidiaries  of  the  Willys  Corp.,  ac- 
cording to  C.  O.  Miniger,  president. 
Two  weeks  ago  the  force  numbered  only 
800.  The  farm  lighting  business  as  well 
as  the  automobile  lighting  plant  orders 
are  picking  up,  he  reports. 

Nearly  200  men  are  now  being  em- 
ployed at  the  Toledo  Chevrolet  plant 
where  transmissions  are  assembled.  A 
few  at  a  time  are  being  called  back  to 
work. 

Daily  additions  to  working  forces  are 
also  being  made  at  other  automotive 
equipment  plants  here.  The  Mather 
Spring  Co.,  the  Bunting  Brass  &  Bronze 
Co.,  the  Milburn  Wagon  Co.,  and  the 
Champion  Spark  Plug  Co.,  all  report  in- 
creased business  in   the  last  two  weeks. 


Premier  Starts  Suit 

for  Skelton  Insurance 

INDIANAPOLIS,  May  21— Payment 
of  a  $200,000  insurance  policy  on  the 
life  of  L.  Sherman  Skelton,  former  presi- 
dent of  the  Premier  Motor  Corp.,  is  being 
fought  by  the  Travelers  Insurance  Co. 
on  the  ground  that  Skelton  misrepre- 
sented the  condition  of  his  health  when 
he  took  out  the  policy.  A  cross  com- 
plaint was  filed  by  the  insurance  com- 
pany in  answer  to  a  suit  brought  against 
it  by  the  Premier  Motor  Corp.  and  other 
administrators  of  the  Skelton  estate, 
who  sought  payment  on  the  policy  under 
which  the  Premier  company  was  the 
beneficiary.  The  policy  was  assigned  by 
the  motor  car  company  to  the  Fletcher 
American  National  Bank  of  this  city. 
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Continued  High  Sale 
Looked  for  in  June 

Central     Ohio     Territory      Finds 

Weather  Big  Aid — Truck 

Business   Increases 


COLUMBUS,  May  23— With  the  ar- 
rival of  better  weather  conditions,  there 
is  a  noticeable  increase  in  the  demand 
for  automobiles  in  Columbus  and  central 
Ohio  territory.  This  is  the  report  of  a 
large  number  of  retailers  in  the  pas- 
senger line  of  vehicles  and  it  is  be- 
lieved by  them  that  conditions  will  con- 
tinue to  improve  from  this  time  on. 
At  least  preparations  have  been  made 
for  a  good  demand  for  passenger  cars 
during  the  month  of  June  and  possibly 
for  a  portion  of  July. 

Dealers  in  passenger  cars  report  a 
growing  demand  for  closed  jobs.  The 
closed  body  is  now  the  popular  thing  and 
there  is  a  growing  scarcity  of  such  cars 
in  central  Ohio  territory.  Touring  cars 
are  still  selling  well  and  the  open  run- 
about is  also  in  good  demand. 

In  the  farming  sections  a  gradual  in- 
crease in  the  demand  for  cars  is  reported 
and  dealers  in  the  strictly  rural  sections 
are  becoming  quite  busy  again. 

Truck  sales  are  now  increasing  appre- 
ciably. For  a  time  there  was  a  lull  in 
the  demand  for  trucks,  but  now  commer- 
cial houses  are  doing  considerable  shop- 
ping around.  The  strongest  feature  of 
the  commercial  vehicle  market  is  for  the 
one,  the  one  and  a  half  and  the  two-ton 
trucks.  The  heavier  trucks  are  not  sell- 
ing as  well  as  the  lighter  varieties.  The 
light  delivery  wagon  is  moving  fairly 
well  under  the  circumstances. 

There  is  also  a  sort  of  spurt  in  the 
repair  business  in  Columbus.  All  of  the 
service  stations  and  many  of  the  repair 
shops  report  a  good  run  of  business.  The 
overhauling  of  passenger  cars  is  going 
on  rapidly  and  most  of  the  larger  shops 
are  pretty  well  crowded  with  work. 
Parts  departments  are  doing  a  good 
business  and  many  replacements  are  be- 
ing made. 


CONFER  ON    BRAKE   LININGS 

WASHINGTON,  May  20  —  Recom- 
mendations for  a  standard  method  of 
testing  brake  lining  materials  for  auto- 
motive pui  poses,  made  following  a  re- 
eenl  confei  i  nee  al  i  lie  Bureau  of  Stand- 
ards, were  diSCUSSed  last  week  l>y  engi- 
neers of  the  bureau  with  representatives 
of  nearly  all  the  manufacturers  of  this 
class  of  material,  as  well  as  of  the  Motor 
Transport  Corps  and  the  standards  com- 
millee  of  the  Society  of  Automotive 
Eng  ineers. 


GASOLINE  STOCKS  INCREASE 

WASHINGTON,  May  20— Increased 
use  of  automobiles  is  reflected  in  the  re- 
finery statistics  of  the  Bureau  of  Mines, 
showing  that  the  daily  average  consump- 
tion of  gasoline  for  March  was  2,600,000 
gal.  larger  than  that  of  February,  and 
2,900,000  gal.  than  in  March,  1920.  The 
daily  average  production  of  gasoline  for 
.March  was  322  gal.  less  than  the  pro- 
duction  for  February,  though  it  exceeded 
the  production  for  the  same  month  last 
year  by  L65.000  gal.  Stocks  of  gasoline 
increased  during  March  to  713,043,480 
gal.,  the  largest  stock  of  gasoline  on 
record. 

The  daily  average  production  of  lubri- 
cating oils  was  2,354,945  gal.  during 
March,  a  decrease  of  232,000  gal.  Total 
stocks  of  lubricating  oil  on  hand  at  the 
refineries  March  31  amounted  to  223,- 
414,093   gal.  as  against  130,632,597  gal. 

for    March.    1920. 
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Dayton  Entertains 
Engineer  Delegates 

McCook     Field     Inspection     Fol- 
lowed by  Instructive  Talks  on 
Aircraft  Studies 


DAYTON,  OHIO,  May  21— Several  of 
the  S.A.E.  members  en  route  for  the 
West  Baden  convention,  and  members 
of  the  A.S.M.E.  bound  for  their  Chicago 
meeting,  were  entertained  here  to-day 
by  the  Dayton  Section  of  the  S.A.E., 
McCook  Field  and  the  Dayton  Engin- 
eers' Club. 

Given  as  a  joint  meeting  of  the  A.S. 
M.E,  and  S.A.E.,  those  who  attended 
were  afforded  an  unusually  complete  ex- 
hibition of  all  types  of  aircraft  both  on 
the  ground  and  on  the  wing.  During  the 
entire  morning  McCook  Field  was 
thrown  open  to  the  engineers,  who  were 
taken,  on  a  complete  tour  of  inspection 
through  practically  all  the  departments. 

After  luncheon  at  the  field  a  technical 
session  was  held  at  which  military  and 
civilian  members  of  the  McCook  field 
staff  presented  a  series  of  papers  cov- 
ering phases  of  airplane  engineering. 
The  evening  was  given  over  to  a  dinner 
at  the  Engineers'  Club  where  C.  F.  Ket- 
tering, Joseph  Steinmetz,  head  of  the 
aircraft  section  of  the  mechanical  en- 
gineers and  V.  E.  C.  Handley  Page,  were 
the  speakers. 

Twenty  planes  of  all  descriptions  were 
lined  up  on  the  field,  eight  of  them  tak- 
ing the  air.  Among  those  flying  were 
the  Junker  all-metal  plane,  the  big  1200 
h.p.  Caproni,  and  the  60  h.p.  Messenger, 
which,  with  its  three-cylinder  engine, 
afforded  an  interesting  contrast  with 
the  roaring  giants  equipped  with  two 
and   three   Liberty  engines. 

Mem  1. crs  of  both  societies  exhibited 
greatest  interest  in  the  radio-controlled 
wagon  which  was  started,  stopped  and 
steered  to  left  and  right  by  wireless. 
The  wagon  is  a  torpedo-shaped  box  and 
its  manipulation  from  a  distant  station 
made  its  movements  seem  almost  un- 
canny as  it  would  run  up  to  a  group  of 
visitors,  stop,  blow  a  horn,  ring  a  bell 
and  then  whirl  about  and  start  off  in  an- 
direction. 

Technical    Session    Interesting 

'I  he  te  hnical  ion  proved  to  be  one 

of     the     mo  ting     aeronautical 

meetings    the    S.A.E.    has    held.      Papers 
were   presented   on   aluminum   air-cooled 
cylinders,  by  E.  II.    Nix,  Jr.;  radio-N 
raphy  and  telephony  by  0.   E.   Marvel; 

.  C.   !■'.  Taylor;   n 
toj   ,    Lieut.    Bayard    Johnson ;    cai 
flage,   C.    k.    Young;   air-cooled   engines, 
S.    1».    Ilirron;    air   photography,    1 
E.    E.    Aldrin,    and    sj  I  on    of 

Her  and  machine  gun  fire  by  II.  0. 

Through  these  varied  papers  the  en- 
gineei     pn  en  a   i  apid  pan 

na   of  late  developne  nt     in   the  field 

of   .-nr  plan.'    activity.     Speaking   of   bhe 

pi      I"  cast  an  aluminum  air-cooled 

head  on  a    teel  cylinder,  Dix  stated  that 
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experiments  had  gone  far  enough  to 
show  that  the  idea  is  feasible.  In  ef- 
fecting a  juncture  between  the  steel  and 
aluminum  various  coatings  were  used. 
Tinning  and  sherardizing  were  best  with 
advantage  in  favor  of  the  latter  because 
the  melting  point  of  zinc  is  higher. 
Micro-photographs  of  steel  cylinders 
with  the  aluminum  head  show  that 
there  is  a  good  juncture  between  the 
two  metals.  After  various  experiments 
for  materials  to  be  used  as  valve  seat 
inserts  and  spark  plug  bushings,  low 
phosphor-bronze  has  been  found  best 
because  of  the  nearness  of  its  coefficient 
of  expansion  to  that  of  aluminum. 

Discuss  Aluminum   Alloys 

In  making  the  castings  elaborate  care 
must  be  taken  to  prevent  cracking.  The 
cores  in  the  later  castings  are  being  pre- 
heated to  500  deg.  Fahr.  before  pouring 
and  then  the  entire  mold  is  placed  in  a 
core  oven  and  kept  at  500  deg.  Fahr.  for 
an  extensive  length  of  time.  The  best  alu- 
minum alloy  for  the  purpose  so  far  has 
been  aluminum-silicon.  Its  strength  falls 
off  2%  per  cent  at  300  deg.  Fahr.  and  20 
per  cent  at  500  deg.  Fahr.  It  is  satis- 
factory within  the  limits  of  working- 
temperature  in  the  engine.  It  is  also 
good  on  porosity  test.  The  Bureau  of 
Standards  is  at  present  obtaining  data 
on  other  physical  characteristics.  The 
alloy  has    about  7  per  cent  silicon. 

In  discussing  air-cooled  engines  gen- 
erally Mr.  Herron  stated  that  it  is  now 
possible  to  show  just  as  good  m.e.p.  and 
output  figures  as  with  water  cooled, 
without  the  disadvantage  of  freezing  in 
a  nose-dive.  To  date,  12  cylinder  en- 
gines up  to  240  h.p.  have  been  built  and 
give  satisfaction.  Brake  m.e.p. 's  of  130 
II).  per  sq.  in.  have  been  attained  and  the 
cylinders  have  been  built  up  to  8  by   10. 

Lieut.  Johnson  in  discussing  airplane 
radiators  pointed  to  the  depth  of  core 
possible  because  of  high  air  velocity. 
He  stated  this  to  be  the  leading  differ- 
ence between  airplane  and  automobile 
radiators.  For  the  Liberty  engine  it  is 
necessary  to  pump  73  gal.  of  water  per 
min.  through  the  jackets  to  meet  the  re- 
quired minimum  of  18  deg.  heat  range. 
For  this  reason  there  must  be  no  re- 
striction of  flow. 

The  method  of  testing  radiators  is  to 
climb  the  machine  at  its  maximum  rate 
and  then  take  readings  at  every  1000  ft 
The  results  are  plotted  curves  of  mean 
water  temperature  and  air  tempera- 
tures  being  drawn. 

Plea  lor  Cheaper  I'lanes 

At    the    dinner    both    Messrs.    Handley 
Page    and     Kettering    made    a     plea     for 
priced    planes   and    engines.      hiei- 
ng   said  that   the   first    step  in   secur- 
ing "commercial    aviation"  would   be   to 

develop  a   150  h.p.  engine  to  sell  at   $760 

The  rea  on  there  is  no  commercial  avia 

tion     today      \--      because    there     are    no 

b  till   economically, 
To   put    it    in    his   own    inimitable    way, 

"The,  e  an    I a  nj   g  im  w  ack       There 

I  Ol      enough      intelligent      ignorance 

afl     engineers     There    are 

'"'i  manj  reports  on  matters  which 
'can't   be  done'  " 
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Noii-Combatants  Offer 
Strong  Car  Markets 

Studies  by  Secretary  Hoover  Show 

Stabilized  Exchange  Helpful 

Factor 


WASHINGTON,  May  26— Study  of 
markets  for  American  automobiles  in 
the  Netherlands,  Norway,  Poland,  Spain, 
Sweden  and  Switzerland  as  conducted 
by  the  Commercial  Attaches  of  the  De- 
partment of  Commerce  shows  that 
American  exporters  have  a  wide  field 
which  could  be  easily  cultivated  to  their 
advantage.  Results  of  the  survey  are 
made  known  in  the  second  of  a  series  of 
reports  on  the  European  industry  and 
trade.  Most  of  the  countries  which  main- 
tained neutrality  during  the  recent  hos- 
tilities show  evidence  of  stability  in  ex- 
change, an  important  factor  in  the  devel- 
opment of   American  foreign  trade. 

Holland  is  less  affected  by  the  depres- 
sing conditions  in  the  European  market 
for  the  sale  of  motor  cars  than  any  other 
country  on  the  continent  except,  perhaps, 
Spain.  Official  reports  indicate  that 
money  is  available  and  that  the  Ameri- 
can producers  control  the  market  to  a 
greater  extent  than  other  nations,  al- 
though the  French  cars  manufactured 
have  a  good  standing  in  this  country. 
With  the  exception  of  the  Spyker  plant, 
which  produces  about  1C0  cars  per  month 
on  the  1921  schedule,  there  is  relatively 
little  domestic  production  of  cars.  The 
Spyker  is  a  six  cylinder  car  selling  for 
approx'mately   20.000  florins. 

There  are  27  American  agencies  listed 
in  Holland,  as  compared  with  26  French, 
24  English,  19  German,  7  Italians,  3 
Dutch.  ::  Belgium  and  1  Swiss.  The 
simplicity  of  the  American  design  and 
the  interchangeability  of  parts  with  the 
quick  supplying  of  spare  parts  are  ad- 
vantages that  the  European  makers  do 
not  afford  their  customers.  In  the  opin- 
ion of  C.  S.  Johnston,  Commercial  At- 
tache at  The  Hague,  the  matter  of  serv- 
ice is  very  important  and  should  be  de- 
veloped because  the  best  sellers  are  those 
combining  the  lowest  first  cost  and  eco- 
nomical maintenance  and  operation.  He 
believes  that  Europe  has  long  been  ac- 
quainted with  the  small-bore  high-speed 
motor  which  has  demonstrated  to  the 
satisfaction  of  the  buyer  that  it  is  not 
an  extravagant  fuel  user  and  is  the 
most  economical  car  to  own. 

Waterways    Handicap     trucks 

The  waterways  ol*  Holland  have  a 
natural  tendency  to  prevent  the  develop- 
ment "  large  1  ruck  business.  It  is 
i:-|m.iIi'.I    I  li.it     \nieriean    truck    producers 

who  have  investigated  the  situation  feel 
that  M  will  not  be  worth  while  to  force 
the  market  with  anything  over  a  t%- 
ton  i  ruck.  The  na  i  row  1 1  eei  -  and  road- 
ways make  it  impraci  icable  to  operate 
heavy  t  rucks .  The  emig  rat  ion  to  Ameri- 
ca has  st  i  ipped  many  of  I  he  fa  i  ms  of 
their  labor  supply  and,  b  ence, 

dnery. 
i  i 'ontinui  d  on  page    1  I  36  i 
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Tractors  and  Horses 
to  Meet  in  Contests 

N.    I.    V.    A.    Arranges   Series  of 

Meetings  to  Demonstrate 

Mechanical  Economy 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

Trailer  Co.  of  Edgerton,  Wis.,  for  four 
2%-ton  trailers  with  dump  bodies  and 
hoists  as  initial  equipment  of  a  new 
municipal  garbage  collection  system. 
The  trailer  is  a  special  design  known  as 
the  Highway  Garbage  and  Ash  Trailer, 
which  is  now  being  manufactured  in 
quantities  for  municipalities.  The  cost 
of  the  four  trailers  is  $7,280,  less  25  per 
cent,  f.o.b.  Janesville,  or  net  $5,460. 


CHICAGO,  May  23— The  National 
Show  and  Demonstration  Committee  of 
the  N.  I.  V.  A.  has  decided  to  hold  a  series 
of  contests  between  horses  and  tractors 
in  field  operations.  There  will  be  three 
demonstrations,  the  first  of  which  is 
scheduled  for  Fargo,  N.  D.,  June  28,  29 
and  30.  Another  demonstration  will  be 
held  in  the  Southwest  and  the  third  in 
the  Central  West,  time  and  location  of 
each  to  be  decided  later. 

Two  shows  also  have  been  authorized; 
one  for  Minneapolis  and  the  other  for 
Kansas  City,  provided  suitable  quarters 
can  be  furnished  rent  free,  and  provided 
also  that  all  other  suitable  and  satis- 
factory arrangements  can  be  made  be- 
tween the  local  and  national  committees. 
The  horse  and  tractor  contest  is  of 
special  interest  and  in  order  that  the 
results  of  these  comparative  tests  may 
be  unbiased,  fair  and  convincing,  the 
committee    resolved    that: 

"The  observations  and  data  for  such 
records  be  taken  by  a  committee  com- 
posed of  representatives  from  the  Amer- 
ican Society  of  Agricultural  Engineers, 
from  the  State  University  either  of  the 
State  where  the  demonstration  is  held 
or  the  university  of  any  other  State; 
from  tractor  manufacturers,  from  the 
Society  of  Automotive  Engineers,  from 
the  Horse  Assn.  of  America  and  from 
the  United  States  Department  of  Ag- 
riculture." 

As  an  inducement  to  secure  the  very 
best  horsepower  available,  it  was  de- 
cided to  award  suitable  prizes  to  horse 
owners  entering  the  contest  and  making 
the  best  records  on  the  cost  of  prepar- 
ing  their    land   allotments. 

The  dollars  and  cents  cost  comparison 
between  horse  power  and  tractor  power 
in  plowing  and  preparing  seed  bed  as 
provided  in  these  demonstrations  will 
not  take  into  account  some  of  the  most 
vital  considerations  in  successful  tractor 
operation,  especially  belt  work,  but  new 
rules  are  provided  by  the  committee  so 
that  manufacturers  of  belts  and  belt 
driven  machinery  of  any  kind,  operated 
with  a  tractor,  are  eligible  to  exhibit  at 
these  demonstrations.  It  is  expected 
that  the  educational  work  of  belt  oper- 
ations will  be  among  the  most  interest- 
ing features  of  the  demonstrations. 

No  individual  records  of  tractor  per- 
formance and  no  comparisons  between 
individual  tractors  will  be  given  out  for 
publication  by  the  committee  in  charge 
of  the  demonstration.  Each  tractor 
manufacturer,  however,  will  be  pro  ded 
with    the    record    of   his    own    machines. 


Delaware  Law  Requires 

Ownership  Certificate 

WILMINGTON,  DEL.,  May  23— 
Under  a  law  passed  at  the  last  session 
of  the  Delaware  Legislature,  which  be- 
comes effective  June  1,  a  sworn  certifi- 
cate of  ownership,  with  minute  details 
of  the  car,  must  accompany  every  ap- 
plication for  a  motor  license  in  the 
State.  New  forms,  in  compliance,  with 
this  law,  have  been  issued  by  Secretary 
of  State  Alden  R.  Benson.  They  require 
the  name  of  the  owner  of  the  car,  with 
his  business  and  home  address,  also  a 
complete  description  of  the  vehicle, 
under  oath  taken  before  a  notary. 

There  is  also  space  on  the  form  for 
the  name  and  address  of  the  vender 
from  whom  the  car  was  obtained.  All 
of  this  information  must  be  sent  to  the 
office  of  the  Secretary  of  State,  in  Dover, 
where  it  is  kept  on  file.  The  penalty  for 
making  a  false  statement  is  a  fine  vary- 
ing from  $500  to  $5000,  or  imprisonment 
from  six  days  to  five  years. 

The  effect  of  this  law,  it  is  understood, 
is  that  every  sale  of  a  motor  vehicle 
shall  be  known  to  public  officers,  and  it 
will  be  kept  on  file. 

After  Sept.  1  it  will  be  unlawful  to 
have  in  one's  possession  a  motor  vehicle 
for  which  a  certificate  of  title  has  not 
been  issued. 

BAR  ACCESSORY  INSURANCE 

ATLANTA,  May  21— The  Southern 
Underwriters'  Conference  has  decided  to 
write  no  more  insurance  against  the 
theft  of  automobile  accessories.  This 
action  has  been  taken  because  of  heavy 
losses  on  the  theft  of  such  equipment  as 
spotlights,  motormeters  and  spare  tires. 
These  losses  have  been  general  through- 
out the  South.  The  Southern  Under- 
writers' Conference  comprises  the  States 
of  Virginia,  North  and  South  Carolina, 
Georgia,  Florida,  Alabama,  Louisiana 
and  Arkansas.  Practically  every  insur- 
ance company  in  these  states  is  a  member. 
Insurance  now  in  effect  will  not  be  can- 
celled until   it  expires. 
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Inspection  to  Lower 
Insurance  Losses 

Wisconsin  Agencies  Make  Careful 

Survey  of  Risks  to  Prevent 

Imposition 

MILWAUKEE,  May  23'— In  several 
cities  in  this  section  automobile  insur- 
ance agencies  are  inaugurating  an  in- 
spection service  as  a  device  to  lower  the 
losses  of  insurance  companies,  especially 
on  theft  and  collision  coverages.  As  is 
becoming  known,  some  companies  are  de- 
clining to  write  full  collision  policies. 
Others  are  now  beginning  to  limit  their 
liability  on  theft  coverage. 

The  inspection  service  being  installed 
varies  with  different  insurance  agencies. 
A  typical  one  operates  as  follows: 

When  a  car  is  written  for  fire,  theft 
or  collision,  an  inspector  is  sent  to  see 
the  car  and  report  on  it  in  detail  as  to 
condition,  number  and  age  of  tir^s,  ap- 
proximate usage,  date  of  purchases,  etc. 
A  copy  of  the  report  is  filed  with  the 
assured.  If  a  used  automobile  is  insured, 
inspection  is  followed  up  at  least  every 
six  months. 

The  insurance  men  state  that  fre- 
quently when  the  owner  of  an  automobile 
receives  the  report,  insurance  is  can- 
celled.    An  underwriter  here  said: 

"We  claim  that  the  insurance  com- 
panies are  imposed  upon,  especially  in 
cases  of  reported  thefts  of  tires.  The 
claims  always  seem  to  be  for  brand-new 
tires.  When  a  claim  comes  in,  under  the 
inspection  system,  we  can  refer  to  our 
records.  Defects  of  tires  are  noted  at 
the  time  of  inspection.  Radiators  are 
examined.  It  is  a  fact  that  the  greatest 
savings  we  have  made  come  from  cancel- 
lations of  policies  by  the  insured  when 
they  find  out  that  we  have  a  complete 
report  in  every  detail  of  the  car,  tires 
and  all.  Losses  have  been  a  heavy  drain 
on  the  companies,  and  it  is  necessary  to 
reduce  losses  or  make  the  rates  practic- 
ally prohibitive." 


.1  WESVILLE  BUYS  TRAILERS 

JANESVILLE,  WIS.,  May  23— The 
Janesville  (Wis.)  common  council  has 
placed    a    contract    with    the    Highway 


WISCONSIN   ADDS  NEW  MODEL 

MILWAUKEE,  May  23— The  Wiscon- 
sin Truck  Co.  of  Loganville,  Wis.,  en- 
gaged for  three  years  in  manufacturing 
motor  trucks  for  general  farm  and  light 
commercial  trucking,  has  added  to  its 
line  a  larger  model  produced  for  several 
years  by  the  Luverne  Motor  Truck  Co. 
of  Luverne,  Minn.,  with  which  the  Wis- 
consin company  is  closely  affiliated  finan- 
cially. The  larger  model  is  equipped 
with  a  six-cylinder  Continental  motor 
and  has  a  capacity  of  three  tons. 


S.A.E.  Discusses  Means 

to  Check  Theft  of  Cars 

NEW  YORK,  May  20— The  subject  of 
automobile  theft  prevention  was  dis- 
cussed from  several  angles  at  the  Metro- 
politan Section  meeting  of  the  Society 
of  Automotive  Engineers  May  19.  The 
opinion  was  voiced  by  some  that  the  in- 
surance companies  by  granting  insur- 
ance to  the  full  value  of  the  car  tended 
to  encourage  carelessness  on  the  part  of 
the  owner.  The  advisability  of  granting 
insurance  for  only  75  per  cent  of  the 
value   was   discussed. 

The  car  owner  is  chiefly  responsible 
for  most  thefts,  according  to  several  of 
the  speakers,  because  of  his  failure  to 
use  the  lock  and  safety  devices  even 
when  his  car  is  equipped  with  them. 
There  was  also  some  sentiment  expressed 
indicating  that  the  manufacturers  of 
locks  did  not  always  provide  enough  key 
changes  on  their  product. 
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Production  in  1919 
Dwarfs  1914  Figure 

Industry   Grows   Almost   Five 
Times  in  Five  Years — Michi- 
gan Far  in  Lead 


WASHINGTON,  May  21— Official  sta- 
tistics compiled  by  the  Bureau  of  Census 
reveal  the  tremendous  growth  and  im- 
portance of  the  automobile  industry. 
Production  figures  received  from  315  es- 
tablishments in  1919  show  that  the  total 
output  amounted  to  $2,387,834,000.  In 
1914,  300  establishments  reported  manu- 
factures valued  at  $503,230,000.  About 
56  per  cent  of  the  automobile  industry 
is  located  in  Michigan,  as  the  output  of 
68  establishments  in  that  state  amounted 
to  $1,332,076,000.  There  were  1,683,938 
automobiles  produced  in  1919,  with  a 
valuation  of  $1,555,129,000,  as  against 
573,039  in  1914  valued  at  $465,058,000, 
an  increase  of  nearly  three  times. 

The  government  figures,  which  are 
preliminary  and  subject  to  final  revi- 
sion, show  that  101,837  irucks  valued  at 
$193,351,000  were  produced  in  1919,  as 
compared  with  19,519  trucks  and  a  value 
of  $34,741,000  in  1914.  Delivery  wagon 
production  totaled  18,122,  valued  at 
$16,570,000.  In  1914  the  production  of 
this  type  of  vehicle  aggregated  4391, 
with  a  value  of  $12,750,000.  All  other 
types  of  business  vehicles  not  specified 
amounted  to  955  machines  in  1919,  valued 
at  $2,283,000,  as  compared  with  262 
machines  in  1914  with  a  value  of  $787,- 
000.  In  the  aggregate  there  were  120,914 
business  vehicles  manufactured  in  1919, 
with  a  value  of  $212,204,000.  In  1914 
there  were  24,172  vehicles  valued  at 
$40,278,000. 

The  total  valuation  of  $2,387,834,000 
as  given  by  the  Census  Bureau  did  not 
include,  for  1919,  5012  automobiles  and 
80  trailers  to  the  value  of  $8,067,562, 
and  in  1914  4258  automobiles  valued  at 
$6,296,558,  which  were  reported  by  es- 
tablishments engaged  primarily  in  other 
industries. 

Parts  Gain  Enormous 

Comparison  of  chassis  production  is 
impossible  because  it  was  not  reported 
separately  in  1914,  but  the  1919  figures 
showed  192,418,  which  were  produced  at 
a  valuation  of  $181,889,000.  The  same 
condition  obtained  with  trailers,  which 
were  not  reported  in  1914.  In  1919, 
15,606  trailers  were  manufactured  with 
a  value  of  $6,534,000.  The  total  valua- 
tion of  bodies  and  parts  for  1919  was 
$533,0*58,000. 

Segregating  passenger  vehicles  it  is 
found  that  1,552,349  machines  valued  at 
$1,318,038,000  were  manufactured  in  1919. 
Production  figures  of  1914  showed  543,- 
438  vehicles,  valued  at  $413,696,000.  No 
record  was  kept  of  production  of  road- 
sters in  1914,  but  in  1919,  51,360  road- 
sters were  produced,  valued  at  $58,033- 
000.  The  total  production  of  touring 
cars  in  1919  amounted  to  1,224,347,  with 
a  value  of  $977,411,000.  In  1914  the 
451,032    touring   cars     were     valued     at 


Comparative  Automobile  Statistics,  1919  and  1914 

, Number (        , Value , 

Type                                                                        1919  1914  1919  1914 

Total    (1)    $2,387,834,000  $503,230,000 

Passenger   vehicles    1,553,349  543,438  1,318,038,000  413,696,000 

Roadsters    51,360  (2)  58,033,000  (2) 

Runabouts     120,098  81.597  80,523,000  45,890,000 

Touring   cars   1,224,347  451,032  977,411,000  345,973,000 

Closed    cars    156,328  10,809  200,015,000  21,833,000 

Other   cars    1,216  (2)  2,056,000  (2) 

Public  conveyances: 

Cabs,   omnibuses,   etc 1,877  443  3,101,000  846,000 

Government,    municipal,    etc 2,786  728  13,619,000  3,941,000 

Ambulances    391  49  613,000  139,000 

Fire   department    apparatus 759  662  6,939,000  3,757,000 

All     other     (mail     delivery,     tanks, 
patrol  wagons,  street  sweepers, 

oilers,    etc.)     1,636  17  6,067,000  45,000 

Business    vehicles    120,914  24,172  212,204,000  40,278,000 

Delivery   wagons    18,122  4,391  16,570,000  4,750,000 

Trucks    101,837  19,519  193,351,000  34,741,000 

All   other    955  262  2.283,000  787,000 

Chassis     192,418  (2)  181.889,000  (2) 

Trailers     15,606  (2)  6,534,000  (2) 

Bodies  and   parts 533,068,000  (2) 

All   other   products    119,381,000  44,469,000 

(1)  In  addition,  In  1919,  5.012  automobiles  and  30  trailers  to  the  value  of  $8,067,562. 
and  in  19"14,  4,258  automobiles  valued  at  $6,296,558,  were  reported  by  establishments 
engaged   primarily    in   other   industries. 

(2)  Not   reported   separately   in   1914. 


$345,973,000.  Closed  cars  turned  out 
in  1919  aggregated  156,328,  valued  at 
$200,015,000.  During  1919  only  10,809 
closed  cars  were  produced  with  a  valua- 
tion of  $21,833,000.  All  other  passenger 
vehicles  manufactured  in  1919  amounted 
to  1216  with  a  value  of  $2,056,000. 

Public  Vehicles  Doubled 

Classified  as  public  conveyances  and 
known  as  cabs,  omnibuses,  etc.,  the  census 
figures  showed  877  machines  valued  at 
$3,101,000,  were  produced  in  1919  and 
443  machines  valued  at  $846,000  in  1914. 
Of  a  total  production  of  2786  machines 
valued  at  $13,619,000  for  1919,  there  were 
391  ambulances  valued  at  $613,000  pro- 
duced. In  the  same  year  there  were  759 
motorized  pieces  of  fire  apparatus  manu- 
factured valued  at  $6,939,000.  All  other 
machines  manufactured  for  Government 
and  municipal  service  such  as  mail  de- 
livery, tanks,  patrol  wagons,  street 
sweepers  and  oilers,  amounted  to  1636 
machines  in  1919,  having  a  valuation  of 
$6,0<57,OOO,  as  compared  with  17  ma- 
chines and  a  valuation  of  $45,000  in  1914. 

It  is  interesting  to  note  that  this 
enormous  production  of  gasoline  pro- 
pelled machines  far  outstripped  electric 
and  steam  driven  automobiles.  Compari- 
son of  production  statistics  shows  that 
fewer  electrics  and  steamers  were  pro- 
duced in  1919  than  in  1914.  In  1919 
there  were  3034  electrics  and  406  steam 
propelled  machines  manufactured,  as 
against  4669  electrics  and  401  steam 
automobiles  in  1914.  The  total  valua- 
tion mentioned  for  bodies  and  parts  did 
not  include  production  by  establishments 
engaged    primarily    in    other    industries. 


BUY  TRUCKS   FOR  CATTLE  CARS 

WASHINGTON,     May    20— By    order 

of  the  Minister  of  Agriculture,  two  motor 
trucks  of  the  type  used  during  the  war 
were  recently  purchased  from  Prance 
for  hauling  cattle  for  the  use  of  the 
Brazilian  Agriculture  College.  The 
bodies  of  the  truck?  are  covered  and 
closed,  each  laving  a  capacity  for  four 
full    grown  cows. 


To  Speed  Compilation 
of  Export  Statistics 

WASHINGTON,  May  23  —  More 
prompt  service  by  the  Bureau  of  For- 
eign and  Domestic  Commerce  in  publish- 
ing statistics  of  the  nation's  foreign 
trade  will  result  in  announcements  of 
the  detailed  figures  from  two  to  four 
weeks   earlier  than  before. 

The  figures,  according  to  the  an- 
nouncement of  the  Bureau,  will  be  pub- 
lished in  two  parts,  the  first  of  which 
will  be  given  out  on  or  about  the  23rd 
of  the  succeeding  month.  This  part  will 
contain  "the  figures  most  urgently  needed 
by  the  trade  and  will  include  imports 
of  merchandise  by  articles  and  principal 
countries  and  exports  of  domestic  mer- 
chandise by  articles  and  principal  coun- 
tries, followed  by  an  index  of  articles 
and  statements  of  total  imports  and  ex- 
ports." 

Preliminary  statements  summarizing 
imports  and  exports  will  be  given  out 
within  10  or  12  days  after  the  close  of 
month.  This  will  be  from  10  days  to 
two  weeks  earlier  than  has  been  the  rule. 

The  service  will  be  speeded  up  with- 
out additional  cost  to  the  Government, 
the  statement  sets  forth,  as  a  result  of 
some  changes  in  the  compilation  meth- 
ods. The  Bureau  co-operates  in  this 
work  with  the  Treasury  Department 
which  furnishes  the  original  data. 

Austin  Creditors  Agree 

to  Business  Continuance 

By  Cable  to  Automotive  Industries 

LONDON,  May  21— Creditors  of  the 
Austin  Motor  Co.,  after  a  full  discu  ion 
of  its  financial  position,  agreed  unani- 
mously that  the  business  should  be  con- 
tinued so  that  a  plan  dated 
to  put  the  company  071  its  feet.  For  this 
res  on  they  have  asked  that  hearings 
be  indefinitely  postponed  on  the  petition 
Tor  compulsory  winding  up  of  Austin's 
affairs. 
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Dealers  Enter  Protest 

Against  Excise  Taxes 

(Continued  from  page  1127) 
upon  automobiles  is  a  tax  upon  modern 
incomes.  Seventy-five  per  cent  of  all 
the  cars  and  trucks  outside  the  Atlantic 
States  are  in  37  states  which  have  but 
45  per  cent  of  the  National  wealth." 

Because  Congress  has  evinced  a  de- 
sire to  protect  the  farmer,  the  dealers' 
organizations  mentioned  that  a  tax  on 
motor  vehicles  "is  as  much  a  tax  on 
farm  production  as  would  be  a  tax  on 
threshers,  plows,  tractors,  or  farm  im- 
plements. This  burden  is  felt  directly 
by  the  farmer  in  the  purchase  of  motor 
trucks,  and  is  felt  acutely  by  the  farmer 
when  he  is  forced  to  pay  a  5  per  cent  tax 
upon  his  repair  parts." 

In  recommending  the  repeal  of  the 
excess-profits  tax,  it  was  declared  that 
"this  form  of  taxation  is  a  deterrent  to 
the  initiative  enterprise  because  in  pro- 
ductive years  it  is  nearly  impossible  to 
set  aside  sufficient  reserves  that  all  en- 
during business  must  have  to  tide  them 
through  periods  of  financial  stress  such 
as  we  are  now  experiencing."  It  was 
further  asserted  that  in  times  of  rising 
prices  the  excess-profits  tax  leads  to 
the  "loading"  of  prices  and  extrava- 
gance in  business  management,  and  at 
best  is  always  an  uncertain  factor  in 
price  making. 

In  suggesting  a  reduction  in  the  higher 
brackets  of  the  income  surtax,  the  deal- 
ers expressed  the  belief  that  it  would  in- 
duce capital  now  in  exempt  securities 
to  return  to  industry.  It  was  said,  "this 
return  would  likewise  restore  the  pur- 
chasing and  investment  power  to  the 
individuals  thus  employed  who  in  turn 
would  be  a  considerable  prospect  for  the 
absorption  of  the  tax-exempt  sucurities 
so  abandoned." 

Should  Not  Set  Standards 

Discussing  the  question  of  essentiality, 
the  dealers  declared:  "We  do  not  be- 
lieve that  it  is  a  function  of  free  govern- 
ment to  set  up  standards,  arbitrarily,  of 
essential  or  non-essential  industry,  nor 
classification  of  necessities  or  luxuries. 
We  believe  that  in  a  government  such 
as  ours,  the  government  should  guarantee 
to  all  business  perfect  freedom  of  ex- 
istence, expansion  of  opportunity,  and 
should  permit  each  individual  to  make 
the  choice  as  to  what  is  essential  to  his 
own  welfare  and  happiness.  What  are 
luxuries  for  some  are  necessities  for 
others  and  we  do  not  believe  that  it  is 
a  legitimate  function  of  government  to 
tow  official  sanction  upon  some  and 
impose  official  condemnation  upon 
others." 

Harper  stated  that  the  automobile 
dealers  favor  the  sales  tax  provided  that 
it  is  extended  to  all  commodities.  He  ex- 
plained that  dealers  were  convinced  that 
a  sales  tax  would  be  an  ethical  and  equit- 
able form  of  taxation  for  all  and  would 
produce  the  desired  and  needed  revenue. 

The  N.  A.  D.  A.  stressed  the  necessity 
for  economy  in  governmental  expendi- 
tures in  order  to  reduce  tax  rates.  It 
was  suggested  that  the  war  debt  should 


KANSAS  CITY  RESERVE 
TO  ACCEPT  CAR  PAPER 

KANSAS  CITY,  May  25— Gov- 
ernor Miller  of  the  Kansas  City 
Federal  Reserve  Bank  announced 
after  a  conference  to-day  with  rep- 
resentatives of  the  automotive  in- 
dustry that  he  was  willing  to  have 
automobile  paper  accepted  as  col- 
lateral at  the  Federal  Reserve 
Bank.  A  general  statement  on  the 
subject  will  be  made  public  through 
the  press  of  the  district.  This  fol- 
lows the  visit  to  Kansas  City  by 
Governor  Harding  of  the  Federal 
Reserve  Board  and  is  expected  to 
exert  a  strong  stimulating  influ- 
ence on  the  industry  in  this  section 
of  the  country. 


be  distributed  over  several  generations. 
They  recommended  the  refunding  of  the 
present  war  debt  in  such  a  manner  that 
it  will  be  amortized  in  installments 
over  a  period  of  50  years.  They  declared 
themselves  in  favor  of  a  moderate  pro- 
tective tariff. 

To  illustrate  the  tremendous  amount 
of  money  paid  in  taxes  on  automobiles 
other  than  Federal  taxation,  the  Asso- 
ciation pointed  out  that  the  only  state 
money  that  is  at  all  available  to  match 
Federal  aid  funds  in  highway  construc- 
tion and  maintenance  is  derived  from 
motor  or  vehicle  registration  fees. 


Federal  Reserve  Head 

to  Address  N.  A.  C. 


C. 


NEW  YORK,  May  23— The  annual 
meeting  of  the  National  Automobile 
Chamber  of  Commerce,  to  be  held  Thurs- 
day, June  2,  will  be  addressed  by  W.  P. 
G.  Harding,  governor  of  the  Federal 
Reserve  Board.  There  has  been  so  much 
misunderstanding  relative  to  the  posi- 
tion of  the  Federal  Reserve  in  connec- 
tion with  loans  to  certain  industries  that 
Governor  Harding  is  desirous  of  telling 
all  the  facts  as  they  relate  to  the  general 
credit  and  business  situation. 

Another  interesting  feature  of  the  an- 
nual session  will  be  a  debate  at  the  truck 
manufacturers'  meeting  on  the  subject, 
"Which  Best  Serves  the  Motor  Vehicle 
Users — A  Parts  Service  Rendered  by 
Dealers  or  a  Parts  Service  Rendered  by 
Parts  Manufacturers?" 


SHARON     RESUMES    STEEL    WORK 

SHARON,  PA.,  May  21— Announce- 
ment is  made  by  Harry  W.  Torney,  re- 
cently made  president  of  the  reorganized 
Sharon  Pressed  Steel  Co.,  that  its  finan- 
cial difficulties  have  been  satisfactorily 
adjusted  and  that  it  now  is  in  position 
to  handle  production  of  frames  up  to 
1500  a  day.  Production  is  now  in  charge 
of  Arthur  W.  Swan,  general  manager, 
who  formerly  was  chief  engineer  and 
works  manager  of  the  Crucible  Steel  Co. 


May  26,  1921 


Harding  Says  Banks 

Now  Have  Ample  Funds 

(Coyitinued  from  page  1126) 

governor   of   the   Federal   Reserve   Bank 
of  the  tenth  district. 

Governor  Miller's  speech  was  short 
and  very  much  to  the  point.  He  said: 
"The  tenth  district  was  not  exempt 
from  the  national  joy  ride  beginning  in 
October,  1919.  It  was  called  upon  to 
distribute  credit  equal  to  its  entire  lend- 
ing power.  By  April,  1920,  it  had  redis- 
counted  and  borrowed  $10,000,000,  which 
sum  will  be  later  increased  $35,000,000 
from  other  districts.  Lending  by  this 
bank  had  to  stop,  that  our  credit  be  con- 
served. It  was  necessary  to  scrutinize 
all  paper  for  rediscount.  Every  class 
was  scrutinized.  It  is  true  that  in  ac- 
cordance with  our  responsibility  to  the 
general  agricultural  situation  we  felt 
that  we  should  accept  the  most  essen- 
tial paper. 

"The  impression  prevailed  that  the 
Federal  Reserve  Bank  had  declared  au- 
tomobile paper  not  essential.  We  never 
suggested  to  a  member  bank  that  it 
should  not  freely  lend  to  dealers.  We 
did  say  to  banks,  'You  have  ample  loans 
on  agriculture  and  live  stock  to  take  up 
your  limits.  We  prefer  you  send  us  that 
and  keep  the  other  in  your  portfolio.' 
Twelve  to  fifteen  per  cent  of  a  bank's 
portfolio  is  the  usual  proportion  for  re- 
discount with  the  Federal  Reserve  Bank. 
There  is  ample  room  in  each  bank's  port- 
folio for  all  the  automobile  paper  it 
might  wish  to  take.  The  year  1920  was 
a  hard  one  with  the  reserve  close  to  the 
irreducible  minimum.  We  had  a  liability 
to  those  member  banks  which  had  not 
used  our  facilities,  of  $60,000,000.  Our 
responsibility  to  the  district  was  for  the 
best  good  of  all,  including  yourselves. 
If  we  had  not  acted  in  the  way  we  did 
act,  you  wouldn't  be  selling  cars  now, 
but  the  corner  seems  to  have  been 
turned.  We  can  see  it  more  clearly 
to-day  than  thirty  days  ago.  If  nothing 
extraordinary  happens  in  the  next  week 
or  so  we  can  congratulate  ourselves  that 
we  are  fast  getting  back  to  normal,  and 
there  will  be  no  further  scrutiny  of  paper 
other  than  for  solvency  and  desirability." 

Two  Points  Singled  Out 

This  statement  was  greeted  with  ap- 
plause and  cheers.  Governor  Harding, 
following,  urged  two  points  upon  the 
automotive  industry  interesting  in  view 
of  prospective  relaxation  in  attitude  of 
member  and  Federal  Reserve  Banks 
toward  motor  paper.  The  Governor  urged 
that  dealers  observe  punctiliously  the 
forms  prescribed  for  preparation  of 
paper,  and  forget  their  objections  to 
those  requirements  which  many  have 
considered  annoying.  He  also  urged 
that,  in  the  coming  period  of  larger  busi- 
ness, care  be  taken  to  build  substan- 
tially, aiming  to  give  real  service  and 
not  anticipating  a  boom  with  extraordi- 
nary profits.  Governor  Harding  declared 
that  dealers  would  congratulate  and  be 
thankful  to  Governor  Miller  for  the  mas- 
terly manner  in  which  the  Kansas  City 
Federal  Reserve  Bank  was  handled. 
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Durant  Controls  Sheridan  Motors 
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Youngest  Line  Sold 
by  General  Motors 

Burke  President  Under  Changed 

Ownership — Main  Durant 

Plant  at  Lansing 

NEW  YORK,  May  25— Developments 
came  rapidly  to-day  in  the  affairs  of 
Durant  Motors,  Inc.  The  two  most  im- 
portant were: 

That  Durant  has  acquired  a  controlling 
interest  in  the  Sheridan  Motor  Car 
division  of  the  General  Motors  Corp. 

That  the  main  Durant  factory  will  be 
located  in  Lansing  and  will  be  under  the 
direction  of  Edward  Ver  Linden. 

The  first  formal  statement  in  reference 
to  Sheridan  came  from  the  headquarters 
of  General  Motors.     It  said: 

"Arrangements  have  been  made  by  the 
General    Motors    Corp.    whereby    D.    A. 
Burke  will  purchase  the  Sheridan  Motor 
Car  division   and  continue  it  as  a  sepa-  . 
rate  line." 

This  announcement  brought  from  the 
Durant  offices  the  statement  that  Durant 
Motors,  Inc.,  had  acquired  the  controlling 
interest  in  the  Sheridan  Motor  Car  divi- 
sion and  that  it  would  be  conducted  by 
a  $3,000,000  corporation  which  probably 
would  be  known  as  the  Sheridan  Motor 
Car  Co.  Production  will  be  continued  in 
the  factory  at  Muncie  of  a  car  which 
will  be  virtually  identical  with  the  Sheri- 
dan now  being  made  for  the  General 
Motors  Corp.  It  is  understood  that  the 
consideration  was  in  the  neighborhood 
of  $5,000,000. 

Burke,  who  spent  many  months  in  de- 
veloping the  car,  will  continue  at  the  head 
of  the  company,  under  the  new  owner- 
ship. He  formerly  was  Buick  distributer 
in  Chicago  and  sold  Durant  on  the  idea 
of  turning  out  at  a  moderate  price  a 
car  embodying  most  of  the  refinements 
usually  found  in  higher  priced  models. 

Factory   Now   Operating 

Production  began  only  a  few  months 
ago  and  much  attention  has  been  paid 
of  late  to  building  up  a  dealer  organ- 
ization. One  of  the  prominent  distrib- 
uters selected  was  Eddie  Rickenbacker, 
famed  as  an  aviator. 

This  statement  was  made  in  reference 
to  the  main   Durant  plant: 

"Durant  Motors  of  Michigan,  with  a 
capital  of  $5,000,000,  will  have  its  main 
plant  at  Lansing,  Mich.,  with  a  capacity 
of  40,000  cars  a  year.  E.  Ver  Linden, 
who  has  been  responsible  for  the  building 
up  of  the  Olds  Motor  Works,  will  be 
president  and  general  manager.  The 
plant  will  assemble  and  distribute  Durant 
cars  between  the  Adirondacks  and  the 
Rocky  Mountains  under  contract  and 
control  of  Durant  Motors,  Inc." 


Announcement  that  Ver  Linden  had 
joined  the  Durant  organization  was  made 
in  Automotive  Industries  last  week. 
The  ground  already  has  been  broken  for 
the  Lansing  plant  and  it  is  expected  to 
be  ready  for  occupancy  by  Nov.  1. 

The  report  is  not  denied  that  T.  W. 
Warner,  head  of  the  Muncie  Products 
division  of  General  Motors,  soon  will  re- 
linquish his  position  to  join  forces  with 
Durant.  His  retirement  is  not  expected 
to  involve  any  change  in  the  present 
ownership  of  Muncie  Products.  The 
plant  of  the  T.  W.  Warner  company  at 
Muncie,  Ind.,  was  acquired  under  lease 
by  General  Motors  during  1919,  with 
option  to  purchase  after  Jan.  1,  1923. 
Warner  also  heads  the  Toledo-Chevrolet 
Co.,  which  manufactures  transmissions. 

Klingensmith  Mentioned 

F.  L.  Klingensmith,  former  general 
manager  for  Henry  Ford,  who  now  heads 
the  Gray  Motor  Co.,  declines  to  deny 
reports  that  he  will  be  associated  with 
Durant  with  the  Gray  company  as  a 
unit  of  the  Durant  organization.  He 
asserts,  however,  that  his  company  will 
be  in  the  market  at  the  end  of  the  year 
with  its  own  car. 

R.  H.  Collins,  former  president  of 
the  Cadillac  company,  now  is  spending 
all  his  time  in  the  main  building  of  the 
old  Cadillac  plant  which  was  purchased 
from  the  General  Motors  Corp.  for  the 
Collins  Motor  Car  Co.,  now  being  or- 
ganized. The  portion  of  the  former 
Cadillac  plant  purchased  by  Collins  con- 
tains more  than  300,000  sq.  ft.  of  floor 
space. 

There  is  reason  to  believe  that  when 
production  actually  is  begun  by  Collins 
and  Ver  Linden,  they  will  add  to  their 
organizations  several  of  the  men  who 
served  under  them  in  executive  capacities 
at  the  Cadillac  and  Olds  divisions  of 
General  Motors.  It  also  is  understood 
that  Durant  already  has  opened  negotia- 
tions with  some  of  the  most  successful 
distributers  of  the  General  Motors  Corp. 


NASH  DECLINES  STATEMENT 

KENOSHA,  WIS.,  May  23— Charles 
W.  Nash  refused  to-day  either  to  con- 
firm or  deny  persistent  reports  that  the 
Nash  Motors  Co.  would  acquire  a  sub- 
stantial interest  in  Lafayette  Motors  Co. 
of  Indianapolis.  Nash  himself  is  presi- 
dent of  Lafayette  Motors  and  has  a  large 
personal    interest   in  that  company. 

Distributorships  Combined 

INDIANAPOLIS,  May  24— New  dis- 
tributers in  Chicago  and  Philadi  Iphia 
were  named  this  week  by  E.  C.  Howard, 
ident  of   Lafayette  Motors  Co. 

Chicago-Nash  Co.,  under  the  direction 
of  H.  T.  Hollingshead,  will  handle  the 
Lafayette  in  Chicago.  A  Nash  associa- 
tion has  also  been  made  in  Philadelphia. 


Reiniported  Trucks 
Throttling  Trade 

New    York     Dealers    Unable     to 

Meet  Prices  on  Ex-Army 

Vehicles 

NEW  YORK,  May  •  26— Metropolitan 
motor  truck  dealers  are  beginning  to  feel 
acutely  the  competition  of  low  priced 
trucks  from  the  former  European  war 
areas  offered  for  sale  here  by  repre- 
sentatives of  an  European  corporation 
which  purchased  them  from  foreign 
governments  for  export  to  the  United 
States.  The  imported  trucks,  including 
several  American  makes  and  one  or  two 
of  European  manufacture,  are  being 
offered  at  ridiculously  low  prices  as  com- 
pared with  quotations  on  vehicles  man- 
ufactured for  domestic  trade.  The  im- 
ported trucks  are  also  being  advertised 
extensively. 

Dealers  in  some  of  the  higher  priced 
trucks  are  losing-  in  some  cases  four  or 
five,  and  in  a  few  instances  more,  sales 
per  month. 

Representatives  of  the  European  cor- 
poration which  purchased  these  war 
trucks  from  France  and  some  of  the 
other  governments  which  participated  in 
the  recent  war  bought  the  vehicles,  which 
are  new,  and  in  most  cases  in  good  con- 
dition except  for  the  electrical  equip- 
ment, at  very  low  prices.  Under  the 
present  law  they  are  able  to  ship  them 
into  this  country,  providing  the  trucks 
are  of  American  make,  without  duty. 
Along  with  the  American  trucks  a  few 
new  vehicles  of  foreign  make  also  are 
being  brought  here.  These  necessarily 
have  to  pay  duty,  but  their  purchase 
prices  abroad  were  so  low  that  they  can 
undersell  American  trucks  with  similar 
specifications  30  to  50  per  cent. 

Buyers  Look  for  Bargains 

For  a  time  dealers  in  New  York,  as 
well  as  in  some  other  cities,  did  not 
show  much  interest  in  the  truck  reim- 
portation situation,  but  now  that  these 
trucks  are  being  brought  into  the  mar- 
ket in  increased  numbers  and  their  sales 
are  being  supported  by  vigorous  adver- 
tising, dealers  are  realizing  that  there 
has  been  raised  up  a  very  serious  item 
of  sales  resistance.  The  fact  that  the 
present  period  is  one  in  which  a  great 
many  buyers  are  looking  for  bargains, 
naturally  helps  the  agents. 

Dealers   here   are  looking  to   the   Na- 
tional Automobile  Chamber  of  Commerce 
and    the    National    Automobile    Deal    i 
\     ociation    to    exert   the    utmost    p 

upon  Congress  ami  officials  of  the 
Administration  to  place  a  duty  on  these 
i  eimported  t  rucks  which  w  ill  force  thei  i 
prices  up  to  I  he  dome:  I  ii 
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Overland  Cuts  Down 
Current  Liabilities 

Annual  Report  Shows  Reduction 
of  $14,000,000  in  Year- 
Inventory  Drops 

NEW  YORK,  May  27— The  facts  that 
made  it  necessary  for  the  Willys-Over- 
land Co.  to  ask  for  extension  of  its  bank 
loans  in  1920  were  revealed  in  the  an- 
nual report  issued  yesterday.  This 
showed,  however,  that  important  prog- 
ress had  been  made  in  marking  down  cur- 
rent liabilities,  as  that  item  at  the  close 
of  last  year  stood  at  $28,868,386,  com- 
pared wih  $42,519,660  at  the  end  of  1919. 

Notes  payable,  including  bank  loans  of 
$20,985,000,  totaled  $24,288,653  on  Dec. 
31  last,  contrasted  with  $30,360,000  the 
corresponding  date  of  the  previous  year. 
Inventories  were  reduced  in  the  two-year 
period  from  $38,716,624  to  $35,309,825. 
As  regards  the  company's  bank  loans, 
bankers  state  that  since  the  first  of  the 
year  a  further  reduction  has  been  ac- 
complished. 

Net  earnings  of  the  company  for  1920, 
after  deducting  repairs  and  maintenance 
of  the  properties  and  bad  and  doubtful 
accounts,  but  before  deducting  adjust- 
ment of  inventories  to  market  value  and 
losses  on  investments  in  affiliated  com- 
panies were  $8,822,152.  From  this  was 
deducted  $2,114,243  for  interest,  $3,768,- 
264  as  reserve  for  accruing  renewals,  de- 
preciation and  provision  for  tool  replace- 
ments, leaving  a  balance  of  $2,939,644. 

After  allowing  for  preferred  dividend 
requirements  there  remained  a  surplus 
for  the  $56,146,675  common  stock,  $25 
par  value,  of  $1,750,934,  equal  to  77  cents 
a  share.  This  compared  with  $2.26  a 
share  earned  in  1919.  After  payment 
of  the  dividends  on  both  classes  of  stock 
there  was  an  actual  deficit  of  $173,166. 

In  a  letter  to  stockholders  accompany- 
ing the  report,  John  N.  Willys,  presi- 
dent, explained  that  the  company's  sur- 
plus account  had  been  adjusted  through 
the  application  of  extensive  deprecia- 
tion and  reserve  items  on  inventory  and 
material   accounts. 

Operating  Condition  Good 

"It  is  believed,"  Willys  stated,  "that 
the  reserves  and  depreciation  thus  taken 
are  sufficient  to  place  the  company  in  a 
satisfactory  operating  condition.  The 
effect  of  the  application  of  reserves  and 
depreciation  provided  against  inventories 
and  materials  is  to  place  the  company's 
whole  inventory  and  forward  commit- 
ments upon  the  basis  of  low  current  mar- 
ket replacement  values.  In  addition  to 
the  reserves  and  depreciation  thus  taken, 
a  depreciation  of  $6,931,693  has  been 
taken  on  investments  in  affiliated  com- 
panies, the  total  of  all  depreciation  and 
reserves  being  $26,101,711. 

"Readjustment  of  the  company's  plant 
account  has  been  made  on  the  basis  of 
20  per  cent  less  than  the  actual  sound 
value  determined  by  the  American  Ap- 
praisal Co.     Branch  house  properties  are 


Exports  of  Automobiles, 

Airplanes, 

Trucks,  Farm  Tractors, 

Motorcycles  and  Parts  for 

April  and  Nine 

Previous  Mon 

ths 

Month  o*  a— -M 

i Ten  Months 

1920 

Ending  April — v 

1921 

1920 

1921 

No. 

Value 

No.           Value 

No. 

Value 

No.           Value 

Airplanes    3 

$10,214 

2         $15,000 

42 

$216,694 

56         $416,955 

Airplane    parts 

53,651 

5,486 

435,194 

148,930 

Commercial    cars. .   2.659 

4,169,743 

609         811,841 

18,465 

32,503.156 

16,714     28,176,471 

Motorcycles     4.061 

1,118,227 

864        299,172 

28.160 

7,716,070 

23,593       7.453,259 

Passenger    cars ...14,367 

15.067.211 

2,469     2,931,233 

87,796 

94,463,419 

79,987     98,756,146 

Parts,    not    includ- 

ing   engines    and 

6.791,967 

.  .      3,195,734 

50.480,715 

..      61,992,710 

Engines 

f  April , 

1921 

, T 

pn    Mrtnths 

Ending  April ^ 

1921 

' 

1920 

1920 

No. 

Value 

No.           Value 

No. 

Value 

No.           Value 

Automobile,    gas..   2,735 

$464,250 

1,108      $223,311 

31,340 

$4,773,511 

12,429     $2,288,174 

Marine,    gas 814 

281,255 

498         146,156 

7,779 

2,763,186 

6,231        2,357,265 

Stationary,    gas...   2,509 

435,143 

804         138,415 

22,492 

3,370,152 

21,888       4,227,058 

Tractor,    gas 2,488 

Total 8,546 

2,762,687 
$3,943,335 

50           62,289 

16,236 

15,256,309 

13,389     13,446,086 

2,460      $570,171 

77,847 

$26,163,158 

53,937  $22,318,583 

carried  at  their  book  value,  $5,961,811, 
whereas  a  recent  valuation  gives  these 
properties  a  sound  value  of  approxi- 
mately $10,000,000." 

Mr.  Willys  said  the  business  of  the 
company  had  increased  steadily  since 
the  first  of  the  year,  resulting  in  a  sub- 
stantial liquidation  and  a  betterment  of 
cash  position.  The  company's  total  in- 
debtedness on  May  1,  he  said,  was  ap- 
proximately $20,000,000  less  than  on  the 
corresponding  date  a  year  ago. 


MITCHELL  REDUCES  PRICES 

RACINE,  WIS.,  May  26— Mitchell 
Motors  Co.,  Inc.,  announces  reductions 
ranging  from  $210  to  $260  in  the  price 
of  its  cars.  The  factory  price  of  the 
touring  model  has  been  cut  from  $1750 
to  $1490  and  the  sedan  from  $2900  to 
$2690.       , 


DEPALMA   SETS    TRACK   MARK 

INDIANAPOLIS,  May  26— Ralph  De- 
Palma,  driving  the  Ballot  special  in 
which  he  will  compete  in  the  500  mile 
race  Monday,  broke  the  track  record  for 
183  cu.  in.  piston  displacement  cars  on 
the  Speedway  yesterday  in  qualifying 
for  the  contest.  His  average  speed  for 
10  miles  was  101.1   miles   an  hour. 


DODGE  DOWN    FOR  HOLIDAY 

DETROIT,  May  26— Employees  of  the 
Dodge  Brothers  Motor  Car  Co.  were  in- 
formed when  they  quit  work  last  night 
that  they  need  not  report  again  until 
next  Tuesday.  The  plant  will  operate 
two  or  three  days  next  week. 


CORRECTION 

Prices  on  the  Matthews  light  and 
power  plants  have  been  reduced  $50  on 
the  300-watt  and  6  kw.  plants,  and  from 
$3,600  to  $2,975  on  the  6  kw.  plant.  It 
was  erroneously  stated  in  the  May  19 
issue  that  prices  had  been  reduced  $150. 
The  plants  are  made  by  the  Matthews 
Engineering  Co.,  Sandusky,  Ohio. 


Parts  Orders  Drop 

in  Last  of  Month 

(Continued  jrom.  page  1126) 

facturers  regarding  what  course  they  are 
going  to  pursue  on  the  question  of  prices. 
Definite  and  positive  announcements  in 
this  respect  are  needed,  parts  makers 
and  dealers  believe. 

Even  those  watching  the  situation 
most  closely  are  uncertain  about  what 
the  next  few  weeks  will  bring  in  the 
way  of  business.  Conditions  are  so 
topsy-turvy  there  seem  to  be  no  prece- 
dents to  be  followed  in  making  prepara- 
tions. As  a  consequence,  caution  is  being 
exercised  all  along  the  line  in  the  manu- 
facturing end  of  the  industry.  There  is 
no  pessimism,  however,  and  the  general 
feeling  is  that  the  present  decline  in 
business  is  partly  seasonal  and  partly 
due  to  uncertainty  about  prices. 

Goodyear  Sees  Falling  Off 

AKRON,  May  24— An  official  state- 
ment issued  to-day  by  the  Goodyear  Tire 
&  Rubber  Co.  now  in  control  of  the  hank- 
ing syndicate  which  refinanced  it  says: 

"The  seasonal  spring  spurt  of  the  au- 
tomobile industry  has  settled  back  to  a 
less  active  situation  and  curtailment  of 
production  of  automobiles  and  parts,  in- 
cluding tires,  seems  likely  at  once." 

No  definite  information  has  been  given 
out  concerning  the  Goodyear  production 
plans  but  there  probably  will  be  a  reduc- 
tion in  the  number  of  employees. 

"We  are  sending  out  inquiries  as  to 
where  men  are  wanted  and  efforts  will 
be  made  to  steer  the  men  now  laid  off 
to  those  jobs,"  said  the  statement. 

Goodyear  had  reached  a  production  of 
19,000  tires  a  day  and  reemployed  nearly 
4000  men  since  March.  Other  rubber 
companies  in  Akron  which  also  had  in- 
creased production  have  begun  to  reduce 
their  forces. 
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Standard  Crucible  Steel  Casting  Co.,  Mil- 
waukee, is  planning  important  improve- 
ments and  enlargements  to  its  plant,  which 
is  widely  known  in  the  automotive  indus- 
tries. Plans  are  under  consideration  for  a 
new  pattern  storage  and  office  building,  Z 
stories,  35  x  120  ft.,  and  the  present  foundry 
and  core-room  will  be  enlarged  and  modern- 
ized throughout.  George  F.  Birkel  is  secre- 
tary-treasurer and  general  manager. 

Luthy  Co.,  Inc.,  has  acquired  the  plant 
formerly  owned  by  Berger  &  Carter,  manu- 
facturers of  cannery  machinery,  Haywaxd, 
Cal.  The  output  of  the  plant  is  to  be  400 
batteries  a  day.  Executive  offices  are  in 
San  Francisco. 

Rome  Wire  Co.  has  opened  district  sales 
offices  at  50  Church  Street.  New  Tork,  which 
will  be  in  charge  of  H.  S.  Hammond.  Manu- 
facturing facilities  have  been  extended  at 
the  plants   in   Rome  and  Buffalo. 

Robinson  Carburetor  Co.,  Birmingham, 
Ala.,  has  been  granted  a  permit  to  erect  a 
plant  for  the  manufacture  of  the  Robinson 
carburetor.  The  company  has  been  operat- 
ing on  a  small  scale. 

H.  H.  Franklin  Mfg.  Co.,  Syracuse,  N.  Y., 
is  pushing  construction  on  its  new  manu- 
facturing building  and  power  plant.  Both 
buildings  will  be  completed  by  Sept.  1. 

Motch  &  Merryweather  Machinery  Co., 
Cleveland,  has  taken  over  the  sale  of  the 
Gordon  Cam  Turning  Lathe  in  Cleveland, 
Cincinnati,    Detroit   and   Pittsburgh. 

Clark-Turner  Piston  Co.,  Los  Angeles,  has 
appointed  Harkness-Hillier,  Ltd..  Sydney, 
Australia,  as  distributor  in  Australia  of  its 
pistons. 

Rice- Fern  Hub.  Co.  will  move  its  plant 
from  Marengo,  Ind..  to  English,  Ind.,  where 
ft  has  two  sites  under  consideration. 

Hlrsig  Sales  Co.,  Nashville,  has  been  ap- 
pointed southern  representative  for  Multi- 
bestos  brake  lining. 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 

calculations  the  amount  should  be  ap- 
proximately $43,000  less.  Account  re- 
ceivable from  R.  M.  Owen  &  Co.,  and  in- 
vestment in  Owen  unit  tools,  machinery 
and  development,  totaling  $458,177,  are 
excluded  from   current   assets. 

The  company  experienced  a  net  loss 
of  $95,977  for  the  year  ended  Dec.  31, 
last,  having  the  balance  in  its  surplus 
account  reduced  to  $75,617,  the  state- 
ment shows. 
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Dyneto  Creditors  Seek 

Plan  for  Refinancing 

SYRACUSE,  N.  Y.,  May  23— C.  Ham- 
ilton San  ford,  chairman  of  the  creditors' 
committee  of  the  Dyneto  Electric  Corp., 
has  sent  to  creditors  a  statement  of  the 
assets  and  liabilities  of  the  company 
as  compiled  by  certified  accountants. 
With  the  statement  is  a  letter  from  San- 
ford  discussing  a  new  financing  scheme. 
The  letter  in  part  says: 

"Shipments  have  been  running  at  a 
rate  of  about  $50,000  per  month  and  will 
continue  until  July  1.  After  that  da!' 
orders  are  booked  that  will  amount  to 
about   $15,000   or   $20,000   per   month. 

"Your  committee  has  asked  interests 
representing  a  large  amount  of  capital 
stock  to  submit  to  them  plans  for  the  re- 
financing of  the  company  not  later  than 
June  1  and  upon  receipt  of  any  such 
plans  a  meeting  of  the  creditors  will 
immediately  be  advised,  providing  such 
plans  are  worthy  of  consideration." 

The  statement  of  the  company  as  of 
Dec.  31,  1920.  shows  current  assets  of 
$56,453,  compared  with  current  liabili- 
ties of  $674,782.  Included  in  the  com- 
pany's assets  are  the  inventory  fig! 
$436,515.     According  to  the  accountant's 


Skelton  Motors  Held 

by  Estate  of  Founder 

ST.  LOUIS,  May  23 — The  formal  an- 
nouncement made  here  early  in  March 
that  the  assets  of  the  Skelton  Motors 
Corp.  of  this  city  had  been  purchased 
from  the  late  Dr.  L.  S.  Skelton  by  W.  F. 
Traves  of  Kansas  City,  was  premature. 
No  change  in  the  ownership  of  the  Skel- 
ton Motors  Corp.  has  taken  place  and 
no  successor  to  Dr.  Skelton  has  been 
appointed.  The  administrators  of  his 
estate  are  looking  after  his  interests 
in  the  company. 

Traves  is  in  ho  way  connected  with 
Skelton  Motors  and  John  A.  Schroeder, 
chief  engineer,  severed  his  connection 
with  the  corporation  a  month  ago.  The 
only  acting  officers  at  this  time  are  W.  A. 
Chapman,  vice  president  and  general 
manager,  and  Sidney  Penniman,  secre- 
tary and  treasurer. 

Since  the  death  of  Dr.  Skelton  last 
January,  Skelton  Motors  has  been  in 
process  of  reorganization.  Plans  are 
now  being  formulated  for  the  further- 
ance of  the  business  and  an  announce- 
ment regarding  them  is  expected  soon. 


Havana  Show  Closes 

After  Successful  Run 

NEW  YORK,  May  23— Information 
just  received  by  El  Automovil  Ameri- 
cano, the  Spanish  automotive  business 
magazine  of  the  Class  Journal  Co.,  is  to 
the  effect  that  the  automobile  show  at 
Havana,  Cuba,  closed  after  an  eminently 
successful  four  days.  Known  as  the 
Feria  de  Sevilla,  the  exposition  was 
quietly  arranged  by  Havana  dealers  with 
lit  I  If  help  from  American  manufactur- 
ers. Thirteen  makes  of  passenger  cars, 
twelve  makes  of  trucks  and  two  tractors 
were  shown  in  a  large  tent  in  the  Al- 
mendares  athletic  field  and  so  satisfac- 
tory was  it  that  the  Havana  Asociacion 
de  Comerciantes  y  Industrials  are  con- 
templating the  holding  of  a  larger  and 
more  complete  show. 

The  car  exhibits  were  Stutz,  Stude- 
baker,  Singer,  Cunningham,  Oldsmobile, 
.Minerva,  Benz,  Paige,  Hudson,  Westcott, 
Packard,  Chandler  and  Cleveland.  The 
trucks  were  Maxwell,  Packard,  Garford, 
Benz,  Panhard-Levassor,  Republic,  Ford, 
Armleder,  Delahaye,  Latil,  Maccar  and 
.Mack.  The  tractors  shown  were  Case 
and  Fordson. 

F.    Willi  \  M    (.  UM'MAN    DIES 
YORK,    PA.,    May    21— The    death    is 
ed  of  I'.  William  Garl  man,  vice- 
president   of   the    York   Electric    &    Ma- 
chine Co. 


WITH  the  state  of  morbid  drowsiness  that 
has  come  over  the  steel  market  becom- 
ing more  and  more  pronounced  from  day  to 
day,  the  rest  cure,  which  is  being  prescribed 
in  some  quarters  as  the  most  sensible  treat- 
ment, calls  for  very  little  restraint  on  the 
part  of  the  patient.  Up  to  now  automotive 
demand  furnished  a  fairly  sustaining  diet, 
which  was  all  the  more  beneficial  as  it  was 
thought  that  meanwhile  other  classes  of 
consumers  would  set  their  house  in  order 
and  re-enter  the  market  as  buyers.  This 
expectation  has  proved  false,  and  what  auto- 
motive demand  is  now  In  the  market  is  of  so 
pronounced  a  hand-to-mouth  character  as  to 
furnish  to  producers  little  of  a  dependable 
basis  on  which  to  frame  operating  programs. 
Here  and  there  one  hears  advocated  as  the 
most  efficient  cure  a  major  operation  to  re- 
move with  one  incisive  cut  of  the  knife  most 
of  the  adipose  fat  that  has  clung  to  steel 
prices  ever  since  the  war.  For  the  time  be- 
ing, however,  quotations  will  In  all  proba- 
bility be  permitted  to  stand,  which  portends 
one  or  two  conditions.  Either  the  limited 
demand  will  be  sufficient  to  allow  of  the 
maintenance  of  a  modicum  of  operations, 
and,  in  that  event,  intensive  competition, 
accompanied  by  much  price  cutting,  may  be 
anticipated.  The  other  alternative  .is  that 
demand  will  drop  to  so  low  levels  as  to  make 
It  less  costly  for  producers  to  shut  down 
than  to  continue  operations.  Should  there 
be  many  such  shut-downs,  buyers  would  be 
confronted  with  hardships  even  greater  than 
those  encountered  In  a  market  in  which  de- 
mand exceeds  capacity  production.  It  Is, 
therefore,  decidedly  to  the  buyer's  Interest 
not  to  permit  his  sources  of  supply  to  dry  up. 
If  he  can  at  all  prevent  it.  The  immediate 
outlook  is  for  drifting  prices,  cuts  under  pub- 
lished quotations  expressing  the  individual 
eagerness  of  mills  to  avoid  shutting  down  to 
maintain  operations  on  a  self-sustaining 
basis.  In  the  pig  iron  market  a  much  better 
tone  Is  in  evidence.  The  same  Is  true  ol 
those  non-ferrous  metal  markets  In  which 
liquidation  has  been  thorough.  That  further 
downward  revision  of  steel  prices  Is  a  pre- 
requisite to  its  recovery  Is  generally  admitted 
by  producers.  Wherein  they  differ  is  as  to 
the  proper  time  for  proclaiming  this  lower 
scale  of  prices.  Possibly  the  course  toward 
which  the  present  drifting  market  Is  heading 
may  force  the  hands  of  those  who  hold  that 
price  revision  should  be  postponed. 

Pig  Iron. — While  large  lians.niii.ii-:  are 
lacking,  the  market,  as  a  whole,  is  In  much 
better  spirits.  Automotive  foundries  are 
buying  in  a  retail  way,  but  consumers  show 
much  more  confldem  e  and  leemlngl]  would 
bu:  much  more  liberally  if  conditions  In  their 
own  trades  warranted. 

Aluminum. — From  what  can  i»    learned  rc- 

■    .i  t  .line     the    probable    I'eenlnln.   nihil  ions    of    the 

Committee  on  Ways  and  Menu-  with  refer- 
ence to  the  rates  of  dut  y  on  aluminum  under 
the  n.  v.  tariff  law,  it  la  ci  i  tain  thai  the  duty 
that  will  be  enacted  into  law  will  be  far 
bi  low  thai  provided  In  the  Payne-Aldrlch 
.    .   per  lb.  on  aluminum    In   ingots, 

rap  and  a  lloj  ■   a  ml  1 1c,  per  lb,  on  aluml a 

heel  .  bare  and  i  ods.  The  A.mi  i  lean 
produce!  ha  been  advocating  re-adoptlon  of 
tins  se.'iie  of  duties.  Consumers  have  been 
iii  i\  Ing  in. m,  to  the  li  1 1.  latori  the  irgument 
i  hat.  if  such  Increasi  d  dut  lei  pi  otei  ted  the 
erlcan    aluml! ndti  foreign 

I   Ompi    ' li.      thl    J  ill      A  mei  lean 

Mill       ii     II,        ,ii,|     I  he      \  in,   i  nan 

I  hi  iii 
Activity    in    the   aluminum  abao- 

',1  l     el:' 
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Westinghouse  Electric  &  Mfg.  Co.  reports 
gross  earnings  from  sales  for  the  year  ended 
March  31.  1921,  as  $130,980,000,  an  increase  of 
$15,000,000  over  gross  earnings  for  the  pre- 
vious year.  Manufacturing  and  selling  cost 
was  $138,774,000,  Laving  $12,618,000  as  the 
net  income  available  for  dividends,  or  16.8 
per  cent  on  the  company's  capital  stock. 
Included  in  the  cost  is  $5,315,000  for  depre- 
ciation and  adjustment  of  inventories. 

Stromberg  Carburetor  Co.  of  America,  in  a 
comparative  balance  sheet  as  of  Dec.  31. 
shows  total  assets  of  $3,390,301,  included  in 
which  are  current  assets  of  $841,702  for  in- 
ventory and  $109,322  cash  and  demand  loans. 
Accounts  receivable  total  $242,274.  Current 
liabilities  include  accounts  payable  $102,934 
and  notes  payable  $150,000,  Profit  and  loss 
surplus  is  $2,344,943,  and  there  is  $311,954 
reserve  for  depreciation. 

Hood  Rubber  Co.  is  contemplating  the  issu- 
ance of  $3,000,000  to  $5,000,000  in  notes  for 
the  purpose  of  paying  off  bank  loans  and  for 
working  capital.  As  of  Dec.  31  the  company 
had  notes  payable  of  $3,610,000  as  against 
$4,860,000  at  the  close  of  1919.  Current 
assets  at  the  first  of  the  year  were  $17,829,206, 
against  which  were  current  liabilities  of 
$10,051,222,   leaving  net   current  of  $7,777,894. 

United  States  Rubber  Co.  directors  are 
aiming  to  reduce  bank  loans  aggregating 
$50,000,000  on  Dec.  31.  1920,  by  one-half  dur- 
ing the  current  year.  The  company  is  not 
considering  any  new  financing  and  does  not 
expect  to  find  this  necessary.  The  company 
has  used  up  practically  all  of  its  high-priced 
rubber  and  is  taking  advantage  of  current 
low  prices  to  pick  up  a  reserve. 

Rolls-Royce  of  America,  Inc.,  in  a  com- 
parative balance  sheet  as  of  Dec.  31,  shows 
assets  of  $7,952,502,  which  includes  an  in- 
ventory of  $1,003,699;  cash  and  accounts  re- 
ceivable, $272,026;  deferred  charges,  $385,225; 
patent  rights,  trademarks,  goodwill,  $3,600,000, 
and  interest  during  construction,  etc.,  $788,- 
750.     The   company's   surplus    is   $4,849. 

Maxwell-Chalmers  Co.  stockholders  of 
Class  A  and  Class  B  stock  have  been  notified 
by  the  reorganization  committee,  which  is 
headed  by  Walter  P.  Chrysler,  to  pay  the 
balances  on  this  stock  by  June  1  to  the  Cen- 
tral Union  Trust  Co.  Failure  to  make  the 
payments  will  forfeit  all  rights  of  purchase 
under    the   subscription   warrants. 

Stevens-Duryea,  Inc.,  in  a  comparative 
balance  sheet  as  of  Dec.  31.  shows  total 
assets  of  $6,07,",. 391.  which  include  $2,438,565 
inventory  and  $264,054  cash  and  accounts 
receivable.  Liabilities  show  a  surplus  of 
$1,282,137  and  a  reserve  fur  routine,..)!. its  of 
$243,836. 

American-Bosch  Magneto  Corp.  has  sold 
through  Hornblower  and  Weeks  and  Harri- 
man  &  Co.  $2,500.onri  in  8  per  cenl  IE  year 
bonds  ;ii  -'  and  interest,  the  proceeds  of 
whiei>  will  be  used  to  pay  off  floating  debt 
and   provide  additional  working  capital. 

Mason  Tire  &  Rubber  Co.  has   mi 
cial  arrangements   foi    building    the   Western 
Reserve  Cotton  Mills  Co    foi    the  manufacture 
of  tire  fabrics.     It  h 

cent   cumulative    pn  ock    and    $20,- 

000,000  common     tock   In  tl  any. 

Gruber  Tire  Co..  Monticello,  Ohio,  will  in- 
crease    its    capital     stock     from    $50,000     to 

$250,000.    and    will    change    11       ni to    the 

Monticello    Tlri      Co        H.     0      Altenberg    of 
Davenport  Will  be  superinti  n 

Goodyear  Tire  4   Rubber  Co.  ha 
$18,000,000  with  the  Central  Union  Trust  Co., 
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Xew  York,  for  payment  of  a  credit  of  that 
amount  extended  by  New  York  bankers. 
This  credit  matured  May  15. 

Fisk  Rubber  Co.  has  declared  the  regular 
quarterly  dividend  of  1%  per  cent  on  the 
second  preferred  stock,  payable  June  15. 
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G.M.C.  Merges  Sales 

of  Electric  Products 

NEW  YORK,  May  25— Announcement 
was  made  to-day  by  the  General  Motors 
Corp.  that  there  is  no  truth  in  the  report 
that  it  proposes  to  sell  the  Frigidaire 
Corp.,  the  Sunnyhome  Electric  Co.  and 
other  units  not  directly  connected  with 
automotive  products.  On  the  contrary, 
the  sales  of  the  Frigidaire  refrigerator 
will  be  extended  through  the  sales  or- 
ganization of  the  Delco-Light  Co.  of  Day- 
ton. The  Sunnyhome  company  will  be 
consolidated  with  the  Delco  company. 
Both  of  them  manufacture  light  systems, 
but  there  are  considerable  mechanical 
differences  between  them.  Sale  of  the 
Frigidaire  through  the  Delco  organiza- 
tion is  considered  logical  because  the  re- 
frigerator is  electrically  operated  and  is 
attached  to  a  Delco  generator. 

It  is  understood  to  be  the  intention 
of  General  Motors  to  continue  operation 
of  all  three  plants  for  the  present  at 
least.  Both  the  Frigidaire  and  Sunny- 
home are  located  in  Detroit. 


Townsend  Bill  Kills 

Spoils,  Says  Chapin 

WASHINGTON,  May  24— Opposition 
to  the  Townsend  highway  bill  was  in- 
dicated by  Democratic  members  of  the 
Senate  Post  Office  and  Post  Roads  Com- 
mittee to-day  in  their  questioning  of  Roy 
D.  Chapin,  chairman  of  the  higways  com- 
mittee of  the  National  Automobile  Cham- 
ber of  Commerce,  who  advocated  aban- 
doning the  present  system  of  Federal 
aid.  Chapin  insisted  that  unconnected 
sti'etches  of  roads  were  a  part  of  the 
"spoils"  system  similar  to  the  erection 
of  large  post  offices  in  small  towns. 

Senator  Heflin  of  Alabama  devoted  his 
attention  to  questioning  Chapin  concern- 
ing the  farm-to-market  roads.  It  is  this 
feature  of  the  road  situation  which  in- 
spires opposition  from  representatives  of 
large  farm  communities.  Chapin  pointed 
out  that  all  progressive  states  were 
building  such  systems  connecting  with 
county  systems,  and  thus  making  a  most 
complete  farm-to-market  route.  He 
strongly  advocated  research  into  highway 
problems  because  the  industry  is  only  in 
its  infancy.  Some  of  the  Senators  who 
questioned  Chapin  asserted  that  the  auto- 
motive industry  is  the  greatest  bene- 
ficiary from  the  present  Federal  aid 
.system. 


OBENBERGER  PLANT  RESUMES 

MILWAUKEE,  May  23— The  plant  of 
the  John  Obenberger  Forge  Co.  of  Mil- 
waukee, a  concern  which  is  now  passing 
through  the  bankruptcy  courts,  has  re- 
sumed operations  by  authority  of  the 
referee  upon  the  application  of  the 
trustee,  J.  Frank  Cordis. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


NEW  YORK,  May  28— The  local  call 
money  market  showed  a  firmer  under- 
tone last  week  with  a  comparatively  light 
supply  of  loanable  funds.  After  renew- 
ing at  6%  per  cent  on  the  opening  day 
of  the  week,  the  rate  for  call  money  was 
advanced  on  Tuesday  to  a  uniform  rate 
of  7  per  cent,  at  which  figure  it  was 
quoted  for  the  remainder  of  the  week. 
The  firmer  tone  was  in  part  a  reflection 
probably  of  the  shifting  of  funds  in  con- 
nection with  the  Government  operations 
on  May  16  and  the  payments  made  on 
subscriptions  to  the  Great  Northern- 
Northern  Pacific  joint  issue.  The  time 
money  market  was  unchanged  with  little 
activity  and  few  offerings  at  rates  of 
6V2  per  cent  to  6%  per  cent,  for  60  to  90 
days'  and  4  months'  paper,  and  6  per 
cent  to  6%  per  cent  for  5  and  6  months' 
paper. 

The  Federal  Reserve  system  again 
made  substantial  improvement  in  its  re- 
serve position  last  week.  The  ratio  of 
total  reserves  to  deposit  and  Federal 
Reserve  note  liabilities  combined  in- 
creased from  55.9  per  cent  to  56.8  per 
cent,  the  highest  ratio  since  the  summer 
of  1918.  Federal  Reserve  notes  in  cir- 
culation at  $2,767,415,000  marked  a  de- 
crease of  $37,518,000  for  the  week  and 
were  $637,516,000  below  the  peak 
reached  on  Dec.  23,  1920.  Gold  reserves 
increased  $15,353,000,  while  total  bills  on 
hand  declined  $187,774,000.  This  de- 
crease was  largely  accounted  for  by  a 
$142,828,000  decrease  in  bills  discounted 
and  secured  by  U.  S.  Government  obli- 
gations.    Deposits   declined   $16,802,000. 

A  most  significant  announcement  affect- 
ing the  railroads  and  indirectly  the  gen- 
eral labor  situation  was  that  of  the  Rail- 
road Labor  Board  in  making  public  its 
intention  of  revising  the  wages  of  about 
one  million  railroad  workers  to  take 
effect  on  July  1.  The  extent  of  the  wage 
cut  to  be  made  has  not  yet  been  deter- 
mined and  will  be  announced  on  June  1 
for  all  wage  disputes  submitted  to  the 
board  prior  to  April  18.  Disputes  sub- 
mitted since  that  date  will  be  heard  on 
June  6,  but  will  be  disposed  of  with  the 
intention  of  making  the  decisions  effec- 
tive on  July  1,  1921.  This  decision  con- 
cerns, in  the  main,  the  unskilled  railroad 
employees,  although  at  least  two  roads 
had  prior  to  April  18  asked  for  wage 
reductions  for  all  classes  of  workers. 

The  stock  market  was  unfavorably 
affected  by  announcements  of  further 
dividend  reductions,  etc.,  in  spite  of  the 
favorable  reception  given  to  the  deci- 
sion of  the  Railroad  Board.  The  Chesa- 
peake &  Ohio  and  the  Hocking  Valley 
railroads  deferred  action  on  their  divi- 
dends and  several  steel  companies  passed 
their  dividends.  In  the  bond  market 
there  was  no  marked  activity  except 
among  the  foreign  issues,  where  the 
smoothing  out  of  the  foreign  situation 
and  the  continued  rise  in  foreign  ex- 
changes have  been  exerting  a  favorable 
influence. 
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Fred  H.  Williams,  for  the  last  seven  years 
an  executive  in  the  home  office  of  the  White 
Co.  in  Cleveland,  where  he  was  in  charge  of 
the  general  sales  department  before  being 
made  vice-president  of  the  company,  has 
been  appointed,  at  his  own  request,  general 
manager  of  the  Philadelphia  branch.  Oper- 
ating as  a  part  of  this  organization  are 
branches  in  Wilmington  and  Washington. 

Myles  Bradley,  a  former  Flint,  Mich., 
newspaper  man  who  directed  the  affairs  of 
the  Durant  Corp.  while  W.  C.  Durant  was  at 
the  head  of  the  General  Motors  Corp..  has 
taken  charge  of  publicity  for  the  new  Durant 
organization.  Bradley  has  had  a  wide  news- 
paper experience  in  New  York  State  and 
Michigan. 

John  M.  Robbins  has  been  placed  in  charge 
of  the  sales  department  of  Huffman  Bros. 
Motor  Co..  Elkhart.  Ind..  manufacturers  of 
Hiiffman  trucks.  He  was  formerly  with 
Lozier.  Chalmers  and  Fulton  truck,  and  was 
also  president  of  the  company  which  formerly 
bore  his  name. 

Roy  E.  Breeden  has  been  appointed  division 
sales  manager  for  Service  trucks  in  Michigan 
and  northern"  Ohio.  Walter  Dix  has  been 
appointed  to  the  Maryland-Virginia  district; 
L.  A.  Poundstone  to  the  Pennsylvania-New 
Jersey  district,  and  Fred  G.  Whipple,  the 
California  district. 

W.  H.  Hurley  has  been  appointed  general 
sales  manager  of  the  McGraw  Tire  &  Rubber 
Co.,  succeeding  C.  E.  Pumphrey,  resigned. 
He  has  been  associated  with  McGraw  for 
some  time  in  several  capacities  and  before 
joining  the  company  was  connected  with 
Ajax. 

J.  P.  Winterson,  a  ten-year  veteran  of  the 
automobile  business,  has  associated  with  the 
Stutz  Motor  Car  Co.  of  America,  Inc.,  as 
special  representative.  Winterson  has  been 
connected  with  several  of  the  larger  automo- 
bile manufacturers,  including  Lozier  and 
Chalmers. 

Glenn  A.  Toaz  has  resigned  as  staff  engi- 
ne<  r  at  the  Cleveland  Automobile  Co..  Cleve- 
land, tc  accept  appointment  as  assistant 
chief  engineer  of  the  Butler  Mfg.  Co.,  Cleve- 
land, manufacturers  of  a  vacuum  street 
cleaner. 

Ivor    McCulla    has    been    appointed    service 
manager   of   the    Bijur   Motor   Appliance   Co., 
iken,  N.  3.    He  was  formerly  with  Willys- 
Overland  In  a  technical  service  capacity,  and 
befori  with    Trego    Motors.    New 

in!  Packard. 
Shirley     M.     Howe,     former    general     sales 
manager  of  the  Haynes  Automobile  Co.,  has 
been  appointed  general  Bales  manager 
passenger  car  division  of  the  Yellow  T 
Co.,    Chicago,    manufacturer   of   the   Ambas- 
sador. 

F.    M.    Goodman,    who   has    represented   the 
Elgin   Motor  Car  Corp     In  the  Ci 
for  the  past  tive  years, 
district    manager    of    all  erritory. 

GooiIk  larters  will  be  in  .w 

Harrie    R.    Williams,    director  of   sales   and 
i  l  Ifllng    for    the    Mil'.' 
&   Supply  Co.,   manufacti n 

bump'  I  \  It .  r-  a  rest  he  will 

announce  his  plans  for  the  future. 

F.    Elbert   Glass   has   been   appointed   sales 
manager    of    the    Oakes    Co.,     [ndl 
manufacturers  of  accessories.     He  has  been 
with    the    company    eight    years    as    a 
engineer. 

J.   T.    Lawson   has   been  appoint' 


supervisor  in  the  Chicago  district  for  Max- 
well-Chalmers. He  has  been  connected  with 
the  industry  for  a  number  of  years  as  field 
representative,    branch    manager  and   dealer. 

Judd  Colwell.  for  ten  years  connected  with 
the  Goodyear  Tire  &  Rubber  Co.  in  Chicago, 
has  been  made  Chicago  branch  manager  of 
the  Miller  Rubber  Co. 

Harry  W.  Anderson  has  resigned  as  sales 
manager  of  the  Templar  Motor  Corp., 
Cleveland.  His  plans  for  the  future  will  be 
announced  within  a  short  time. 

Andrew  Scharff  has  been  appointed  north- 
west district  manager  for  the  Multibestos 
Co.,  Walpole,  Mass.  His  headquarters  will 
be   in  Minneapolis. 

William  Mackone  Milner  has  resigned  as 
advertising  manager  of  the  Bergougnan  Rub- 
ber Corp.,  Trenton,  N.  J.,  and  will  announce 
his  plans  for  the  future  in  a  short  time. 

W.  K.  Swigert  has  resigned  as  vice-presi- 
dent and  general  factory  manager  of  the 
Oakes  Co..  Indianapolis.  His  plans  for  the 
future  are  not  announced. 


Universal  Tool  Wins 

in  Reboring  Tool  Fight 

GARWOOD,  N.  J.,  May  23— The  Uni- 
versal Tool  Co.,  formerly  of  Detroit, 
which  now  has  a  factory  here,  has  been 
granted  an  injunction  by  the  Federal 
court,  restraining  the  Flinchbaugh  Ma- 
chine Co.,  of  York,  Pa.,  from  further 
manufacture  and  distribution  of  the 
Universal  cylinder  reboring  tool,  in- 
vented by  R.  E.  Roseberry.  The  injunc- 
tion was  granted  on  the  ground  that 
patent  rights  and  trade  mark  had  been 
infringed. 

The  Flinchbaugh  company  has  notified 
jobbers  that  it  has  discontinued  the  sale 
of  these  tools  and  that  they  now  are  sold 
exclusively  by  the  Universal  company. 

Production  of  the  re-boring  tool,  em- 
bodying new  features  based  on  original 
patents  granted  Roseberry,  was  begun 
here  Jan.  1  in  the  new  factory.  All  tools 
shipped  since  April  15  have  been  of  the 
new  design,  but  no  advance  in  price  has 
been  made.  Business  of  the  company  in 
April  reached  normal.  February  showed 
an  increase  of  50  per  cent  over  January 
and  March  an  increase  of  102  per  cent 
over  February.  The  plant  now  is  oper- 
ating on  a  10-hour-a-day  basis. 


REEVES    ANSWERS    ATTACK 

NEW  YORK,  May  25— General  Man- 
ager Alfred  Reeves  of  the  National 
Automobile  Chamber  of  Commerce  to- 
day began  distribution  for  publication 
of  an  answer  to  statements  recently  made 
concerning  the  automotive  industry  by 
F.  R.  Pleasonton,  general  manager  of 
the  Parish  Mfg.  Co.  Pleasonton's  at- 
tack, which  has  been  published  by  several 
papers,  and  which  has  since  then  been 
given  wide  distribution  by  a  large  Phila- 
delpbia  advertising  agency,  made  charges 
of  "dangerous  inflation"  against  the  auto- 
tive  industry,  says  "distribution  has  been 
forced  on  an  unwarranted  basis.     .     .     . 
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Millions  of  cars  now  in  use  must  be 
abandoned  by  their  present  owners," 
and  claims  that  no  income  less  than 
$2,000  should  support  a  car.  Reeves 
points  out  that  many  of  the  statistics 
in  Pleasonton's  paper  are  wrong  and 
that  his  attack  is  unsound  and  unjust. 
The  papers  committee  of  the  S.  A.  E. 
some  time  ago  refused  Pleasonton's 
document  as  inaccurate. 


Austin  to  Push  Sales 

of  Tractor  in  Canada 

LONDON,  May  6  (By  Mail)— Austin 
Motor  Co.  has  a  plan  arranged  to  supply 
Canada  with  tractors  backed  by  a  full 
service  organization  including  oversight 
of  machines  by  mechanics  from  the 
British  works.  These  men  will  instruct 
the  agents,  their  mechanics  "  and  the 
owners  how  to  run  and  manage  this  par- 
ticular tractor. 

This  development  is  being  awaited 
with  great  interest  by  other  British 
firms,  and,  if  successful,  will  probably 
be  copied  by  them,  for  it  was  reported  at 
a  recent  inquiry  instituted  by  the  Min- 
istry of  Agriculture  that  British  trac- 
tor makers  will  have  to  look  more  and 
more  to  oversea  markets  if  they  are  to 
be  able  to  manufacture  in  quantities 
sufficiently  large  to  ensure  a  selling 
price  on  a  level  with  those  machines 
made  elsewhere. 

This  information  came  through  before 
the  announcement  of  Austin  financial 
trouble;  therefore  it  is  possible  that  the 
plan  may  be  held  up;  if  not  abandoned. 

The  Ruston-Hornsby  Co.,  which  holds 
the  British  rights  in  the  Wallis  Junior 
(U.S.A.),  also  has  been  named  in  this 
connection,  but  inquiries  have  failed  to 
prove  or  disprove  the  report. 


BANTAM    DEMAND    INCREASES 

BANTAM,  CONN.,  May  2:!— Stock- 
holders of  the  Bantam  Ball  Bearing  Co. 
were  told  at  their  annual  meeting  that 
while  orders  on  the  hooks  are  not  as 
large  as  those  of  previous  years,  they 
indicate  an  increasing  demand  for  the 
products  of  the  company,  and  also  that 
an  ample  organization  has  been  main- 
tained to  fill  all  the  orders  which  come 
through.  Thanks  to  a  conservative 
policy,  the  stockholders  were  told,  the 
company  is  in  an  excellent  financial  con- 
dition. The  following  directors  were 
elected:  W.  S.  Rogers,  L.  J.  Nickerson, 
H.  H.  Edwards,  N.  M.  Scott,  H.  L. 
Schoonmaker,  C.  D.  Heath  and  J.  L. 
Buel. 


ROLLS  SIGNS  A.  J.  ROWLEDGE 

LONDON,  May  9  (By  Mail)— It  is 
announced  that  Rolls  Royce,  Ltd.,  has 
secured  the  services  of  A.  J,  Rowledge 
for  a  long  term  of  years.  Rowledge  was 
for  many   years  chid  ■■■  >    with  the 

Wolseley  Motor  Co.,  Birmingham,  and 
for  the  past  seven  years  has  been  chief 
designer  for  the  Napier  company.  With 
the  latter  firm  he  was  very  largely  re- 
Eor  the  Napier  aero  engines. 
as  well  as  for  the  most  recent  Napier 

ir    chassis. 
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SHOWS 

Sept.  28  -  Oct.  8  —  New  York, 
Electrical  Exposition,  71st 
Regt.  Armory,  Electric 
Equipment,  Machinery  and 
Vehicles. 

Nov.  27-Dec.  3— New  York,  Au- 
tomobile Salon,  Hotel 
Commodore. 

January  —  Chicago,  Automobile 
Salon,    Hotel    Drake. 

FOREIGN  SHOWS 
June,  1921 — Reykjavik,  Iceland, 
Agricultural  Exhibition — 
Agricultural  Machinery — 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 
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September — Buenos  Aires,  Ar- 
gentina, Passenger  Cars 
and  Equipment.  I_a  Pa- 
bellon  de  las  Rosas.  Au- 
tomovil  Club  Argentine 

September — Buenos  Aires.  Ar- 
gentina, Cars,  Trucks. 
Tractors,  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park;  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg.  Luxem- 
burg. Agricultural  Sample 
Exhibition. 

Oct.  5-16 — Paris,  France,  Paris 
Motor  Show.  Grand  Palais, 
Administration  de  l'Ex- 
position    Internationale    de 


l'Automobile,  51,  Rue  Per- 
golese,  Paris. 

Nov.  4-12  —  London,  British 
Motor  Show,  Society 
Motor  Mfrs.  and  Traders. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor. Automotive  Section. 
CONVENTIONS 

July  4-9  —  Mackinac  Island, 
Mich.,  Summer  Meeting 
Automotive  Equipment 

Association. 

Oct.  12-14,  1921  —  Chicago. 
Twenty-eighth  Annual 
Convention  National  Im- 
plement   &    Vehicle    A'ssn. 


Nov.  22 — New  York.  Convention 
of  Factory  Service  Man- 
agers, National  Automo- 
bile Chamber  of  Com- 
merce. 

RACES 

May  30  —  Indianapolis.  Inter- 
national Sweepstakes. 

June  3-5  —  Reno,  Nev.,  First 
Annual  Nevada  Highway 
Road  Race. 

June  18 — U  n  i  o  n  t  o  w  n,  Pa., 
Speedway  Events. 

July  25 — Grand  Prix,  Le  Mans. 

Labor  Day — Uniontown,  Pa., 
Autumn  Classic. 


Twenty-five  Entries 

for  Indianapolis  Race 

INDIANAPOLIS,  May  26 — Following 
are  the  entries  and  drivers  in  the  500- 
mile  sweepstakes  to  be  run  Decoration 
Day: 

CAR.  DRIVER. 

ReVere    Special Eddie   Hearne 

Ballot    Special Ralph    DePalma 

Leach     Special Ira    Vail 

Durant    Special Tommy    Milton 

Duesenberg     Special James   Murphy 

Quesenberg    Special F.oscoe    Sarles 

Duesenberg    Special Edw.    Miller 

Duesenberg    Special Eddie   Pullen 

Frontenac    Special Ralph    Mulford 

Frontenac    Special 

Peugeot    Special Howard  Wilcox 

Talbot-Darracq     Special...    Andre  Boillot 

Sunbeam    Special Rene  Thomas 

Sunbeam    Special Dario  Resta 

Junior    Special R.    J.    Brett 

Junior    Special 

Peugeot    Special Jean    Chassagne 

Duesenberg    Special John  A.  Thiele 

Frontenac    Jules    Ellingboe 

Chicago. Frontenac   Special.  Percy   Ford 

Duesenberg    Special Joe    Boyer 

Dueser.berg     Special Albert   Guyot 

Frontenac    Special C.   W.   Van    Ranst 

Frontenac    Special M.    E.    Headley 

Frontenac    Special L.    L.   Corum 


India  Presents  Field 

for  Rebuilt  Engines 

WASHINGTON,  May  24— A  specific 
need  for  light  internal  combustion  en- 
gines in  India  for  direct  coupling  to 
centrifugal  pumps,  used  to  carry  water 
from  wells,  has  come  to  the  attention 
of  Trade  Commissioner  Batchelder.  A 
light  engine  is  desired,  similar  to  the 
motor  car  engine,  which  can  be  directly 
coupled  with  suitable  centrifugal  pumps 
and  thus  save  the  extra  cost  of  belting, 
the  friction  and  slip  losses.  In  connec- 
tion with  coupling  the  pump  with  the 
engine  an  arrangement  will  be  necessary 
to  start  the  engine  light,  preventing  the 
water  from  pumping  and  thus  loading 
the  engine,  until  sufficient  speed  has  been 
gained.  The  average  depth  of  the  wells 
may  be  assumed  as  150  ft.  and  the  aver- 
age discharge  160  gal.  of  water  a 
minute.  As  the  water  will  be  used  for 
irrigation  the  exhaust  fumes  of  the 
engine  will  not  affect  its  use  for  that 
purpose.     Batchelder,  who  has  been  ad- 


vised that  this  is  one  of  the  best  fields 
for  American  machinery  in  India,  thinks 
that  rebuilt  automobile  engines  might 
be  fitted  for  such  purposes,  or  that  man- 
ufacturers might  design  the  exact  type 
of  engine  that  is  needed. 


Mulford  in  Paige 

Makes  Chassis  Marks 

UNIONTOWN,  PA.,  May  20— Ralph 
Mulford,  driving  a  Paige,  broke  all  rec- 
ords for  stripped  stock  car  chassis  in  a 
spectacular  performance  at  the  Union- 
town  Speedway  to-day.  He  established 
new  world's  records  for  five  miles,  10 
miles,  15  miles,  20  miles,  25  miles,  50 
miles,  75  miles,  one  hour  and  100  miles. 
In  the  run  is  a  new  record  for  one  mile  on 
such  a  course,  although  the  mile  and 
time  remain  to  be  chosen,  approved  and 
announced  officially  by  the  American 
Automobile  Association  contest  board. 

Mulford's  record,  unofficially,  was  89.6 
miles  per  hour  average  for  the  100  miles. 
He  actually  made  89.9  in  the  hour  but 
it  is  understood  that  under  rulings  of 
the  Three  A  regarding  completion  of  the 
mile,  he  can  be  credited  with  only  89 
miles,  flat,  for  the  hour. 

The  event  was  under  official  sanction 
of  the  Three  A  with  G.  E.  Edwards, 
chairman  of  the  technical  committee,  and 
A.  H.  Means,  secretary  of  the  contest 
board,  in  direct  charge,  assisted  by 
Frank  H.  Rosboro,  local  representative 
of  the  Three  A. 


Trucks  in  Philippines 

Cut  Railroad  Earnings 

SEATTLE,  May  23— So  intensive  has 
been  the  development  of  motor  truck 
transportation  in  the  Philippine  Islands 
during  the  last  year  that  the  Manila 
Railroad  Co.  has  appealed  to  the  Gov- 
ernment for  relief,  claiming  that  the  au- 
tomotive carriers  are  cutting  heavily 
into  the  profits  of  the  company. 

In  the  annual  report  of  the  general 
manager  of  the  company  it  is  stated 
that  if  the  truck,  operating  as  a  common 
carrier,  is  taxed  with  a  view  to  reim- 
bursing the  Government  for  the  wear  and 
tear  it  occasions  to  the  road  surface,  plus 
its  proportionate  share  of  the  interest 
on  investment  in  the  highway,  then  the 
problem  is  automatically  solved. 


Service  Lack  Ties  Up 

Car  Usage  in  Peru 

LIMA,  PERU,  May  2  (By  Mail)  — 
Automotive  dealers  of  Lima  and  other 
cities  of  Peru  consider  that  the  present 
is  a  big  opportunity  here  now  for  the 
sale  of  spare  and  repair  parts  and  re- 
pair materials.  Many  cars  and  trucks, 
not  only  in  Lima,  but  also  throughout 
Peru,  are  laid  up  because  of  a  lack  of 
service  facilities.  Firms  manufacturing 
standardized  parts  should  endeavor  to 
reach  this  market  in  order  that  these 
vehicles  may  be  put  back  on  the  roads 
at  once. 

Efforts  are  being  made  to  have  the 
road  between  Lima  and  Callao  repaired 
so  that  truck  traffic  over  it  may  not  be 
delayed.  Callao  is  the  port  of  entrance 
for  imports  to  Lima  and  many  of  the 
shipments  are  transported  from  there  by 
truck.  About  twenty  of  the  firms  most 
interested  in  the  handling  of  such  ship- 
ments have  combined  in  an  effort  to  ob- 
tain betterment  of  the  present  conditions. 
Otherwise  they  are  threatened  with  a 
cessation  of  transport. 

Preparations  are  continuing  apace  for 
the  opening  on  July  15  of  the  industrial 
exposition  to  be  held  in  connection  with 
the  centenary  celebration  of  Peruvian  in- 
dependence. Although  there  is  a  market 
stagnation,  several  automotive  com- 
panies, it  is  understood,  will  have  ex- 
hibits. It  is  suggested  that  manufactur- 
ers of  repair  and  service  parts  would  un- 
doubtedly find  this  to  be  a  profitable  ex- 
hibition. 


FORT  WAYNE  PLANTS  BUSY 

FORT  WAYNE,  IND.,  May  21— The 
increase  in  business  at  the  plants  of  a 
number  of  local  companies  indicates  that 
the  worst  of  the  depression  which  has 
been  affecting  local  companies  for  some 
months  is  past. 

The  Dudlo  Mfg.  Co.,  makers  of  magnet 
wire,  which  started  to  show  increased 
signs  of  life  several  weeks  ago,  is  con- 
tinuing to  add  to  its  forces  by  recalling 
former  employees.  The  plant  is  now 
operating  on  a  basis  of  75  per  cent  nor- 
mal. For  the  first  time  since  the  de- 
pression started,  some  of  the  depart- 
ments have  been  operating  overtime. 
This  is  particularly  true  of  the  depart- 
ment making  wire  for  Ford. 
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S.  A.  E.  SUMMER  MEETING 


S.  A.  E.  Holds  Another  Impor- 
tant and  Successful  Meeting 

Semi-annual  gathering  is  well  attended  and  highly 
profitable.  Papers  presented  are  of  great  educa- 
tional and  engineering  value.  B.  B.  Bachman, 
Standards  Chairman,  nominated  for  president. 


WITH  a  surprise  attendance — the  total  reach- 
ing 700 — the  recent  meeting  of  the  Society 
of  Automotive  Engineers  at  West  Baden 
Springs,  Ind.,  will  be  written  into  the  records  of  the 
Society  as  one  of  the  most  profitable  gatherings.  It 
was  anticipated  early  in  the  season  that  the  attend- 
ance would  be  rather  low  compared  with  recent  years, 
but  the  meaning  of  the  attendance  can  be  seen  by 
comparing  it  with  that  of  1920,  which  was  757. 

The  program  was  an  excellent  one  and  the  fuel 
papers  and  discussions  marked  an  exceptionally  high 
point  of  interest.  An  unusually  large  proportion  of 
the  men  were  present,  interested  to  learn  the  ad- 
vances that  have  been  made  in  engine  design  and 
what  is  indicated  by  the  research  that  is  under  way. 
Apparently  most  of  the  engineers  in  the  industry 
realize  the  grave  task  that  is  before  them  in  working 
to  a  higher  economic  standard.  Without  doubt  the 
engineers  are  taking  their  work  more  seriously. 

The  social  and  sport  side  of  the  meeting  was  ex- 
cellent. The  hotel  was  commodious  and  few  com- 
plaints were  registered.  The  only  drawback  was  the 
heat  and  the  showers.  Fortunately,  all  comers  had 
experienced  a  taste  of  hot  weather  before  leaving 
home  and  they  were  not  inclined  to  blame  the  South- 
ern Indiana  location.     The  great  atrium  of  the  hotel 


furnished   an   ample   playground   on   the   wet   days. 

The  nomination  for  president  of  B.  B.  Bachman. 
chairman  of  the  Standards  Committee,  met  with  gen- 
eral approval.  The  other  nominees  for  the  various 
offices  were  as  follows : 

First  vice-president,  J.  V.  Whitbeck;  second  vice- 
presidents  —  representing  Motor  Car  Engineering, 
F.  E.  Watts;  Marine  Engineering,  H.  E.  Morton; 
Tractor  Engineering,  0.  W.  Young;  Aviation  Engi- 
neering, V.  E.  Clark;  treasurer,  C.  B.  Whittelsey. 
Councilors,  two-year  term,  Lon  R.  Smith,  C.  F.  Scott, 
H.  M.  Crane.  Councilor,  one-year  term,  W.  R. ' 
Strickland. 

This  ticket  will  be  voted  upon  by  mail  ballot  of  the 
membership  and  the  vote  canvassed  at  the  annual 
meeting  of  the  Society  in  January  in  New  York.  The 
constitution  of  the  Society  provides  means  for  nam- 
ing a  second  ticket  if  the  regular  ticket  is  not  accept- 
able, but  there  has  never  been  a  contest. 

Probably  the  greatest  professional  interest  of  the 
meeting,  was  in  the  paper  on  Turbulence,  by  Harry 
L.  Horning,  but  W.  S.  James'  paper  on  Elements 
of  Fuel  Economy  was  the  subject  of  much  favorable 
comment  and  would  doubtless  have  resulted  in  as 
much  discussion  had  it  not  been  the  last  paper  at 
the  concluding  session. 
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The  Combustion  Session 
T 


HE  combustion  session  was 
in  many  ways  interesting 
and  instructive.  Group- 
ing together  some  of  the  most 
advanced  ideas  on  what  is  be- 
lieved to  take  place  in  the  com- 
bustion chamber  of  an  engine 
cylinder,  the  meeting  held  forth 
a  promise  that  the  highest  ther- 
mal efficiency  possible  with  the 
Otto  cycle  may  be  realized  in 
the  near  future. 

The  session  was  presided  over 
by  Thomas  Midgley,  and  papers 
by  H.  L.  Horning  on  Turbulence, 

nBmi^eeBforkrT'raens'i  C'  A-  French  on  Flame,  and  Sir 

dent.  Dugald  Clerk  on  Cylinder  Actions 

in  Gas  Engines  were  presented. 

While  the  discussion  showed  that  there  are  minor 
discrepancies  in  theory  and  in  the  interpretation  of  ex- 
perimental results  at  the  present  time,  there  is,  on  the 
other  hand,  a  remarkable  unanimity  of  opinion  on  the 
general  fundamentals  which  apply  to  flame  and  its 
propagation  in  the  combustion  chamber. 

The  discussions  brought  out  the  fact  that  the  research 
work  covered  has  produced  many  practical  results.  In- 
crease in  the  thermal  efficiency  of  automotive  engines  is 
not  only  possible,  but  in  view  of  the  information  brought 
out  it  is  clear  that  we  are  standing  on  the  threshold  of 
some  very  important  commercial  developments. 

Horning  Discusses  Turbulence 

Horning,  in  his  paper  on  Turbulence,  stated  that  since 
the  subject  was  actively  revived  a  little  more  than  a  year 
ago,  considerable  interest  and  experiment  has  resulted. 
The  paper,  which  is  printed  in  condensed  form  below,  is 
the  result  of  a  collection  of  notes  gathered  from  investi- 
gation of  the  subject  in  the  literature  covering  past 
work  and  also  from  a  large  number  of  experiments  con- 
ducted under  the  author's  observation. 

Turbulence  hastens  the  contact  of  two  substances  in 
a  semi-liquid,  liquid  or  gaseous  state.  Le  Chatelier  and 
Mallard  noted  its  effect  in  their  classic  investigation  of 
flame  propagation.  Wheeler  and  Mason  noted  a  doubled 
flame  velocity  in  a  closed  tube  as  compared  with  a  quies- 
cent  mixture.     Prof.  Bertram  Hopkinson   noted   an   in- 


President 
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crease  in  flame  velocity  in  a 
closed  vessel  when  a  fan  was 
used  to  promote  turbulence,  and 
Sir  Dugald  Clerk  in  1912  showed 
that  where  turbulence  is  em- 
ployed there  is  a  noteworthy  in- 
crease in  the  speed  of  pressure 
development.  This  increase  un- 
der the  conditions  of  the  experi- 
ment reaching  150  per  cent. 

Harry  Ricardo  has  studied 
turbulence  in  recent  years  and 
determined  that  with  normal 
timing,  gas  velocities  through 
the  intake  valves  of  from  130  to 
160  ft.  per  sec.  give  the  highest 
brake  m.e.p.,  whereas  velocities 
of  160  to  180  ft.  give  the  maxi- 
mum brake  thermal  efficiency  and  velocities  of  from  180 
to  200  ft.  give  the  maximum  indicated  mean  effective 
pressure.  Ricardo  has  also  designed  a  number  of  efficient 
combustion  chamber  shapes  to  take  advantage  of  turbu- 
lence. 

Horning  also  gives  credit  in  his  paper  to  Woodward, 
Lewis  and  Canby  of  E.  I.  Du  Pont  de  Nemours  &  Co., 
the  Bureau  of  Standards  and  P.  S.  Tice  for  investiga- 
tions along  this  line. 

An  examination  of  a  large  number  of  flame  photo- 
graphs indicates  that  there  are  four  phases  of  velocity 
in  a  tube  of  uniform  cross  section.  The  first  phase  is 
known  as  the  phase  of  first  acceleration.  The  second 
phase  is  one  of  uniform  velocity.  The  third  phase  is 
that  of  second  acceleration  and  the  fourth  phase  is  that 
of  a  high  uniform  rate  known  as  detonation. 

The  first  phase  represents  a  condition  which,  if  it 
were  possible  to  continue  it  throughout  the  entire  range 
would  result  in  the  highest  efficiency.  In  this  phase  the 
name  is  blue.  In  the  second  phase  the  flame  becomes 
green.  In  the  third  and  fourth  phases  the  liberation  of 
energy  is  so  rapid  that  incandescence  of  some  of  the 
carbon  particles  occurs  and  rapid  loss  by  direct  radia- 
tion takes  place.  The  second  phase  represents  the  com- 
bustion of  the  most  economical  mixtures  at  loads  at  and 
under  those  giving  maximum  economy,  providing  that 
there  is  no  marked  or  incipient  auto-ignition.  This  is  at 
nearly  full  load  performance  and  with  lean  mixtures  in 
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low  compression  engines.  This  phase  is  not  character- 
ized by  a  roughness  in  the  performance  of  the  engine. 
The  third  phase  is  obtained  in  an  engine  having  a  com- 
pression just  low  enough  to  avoid  detonation  at  the 
most  economical  mixture  but  running  with  a  richer 
mixture.  This  may  be  also  representative  of  an  engine 
running  where  the  compression  ratio  is  somewhat  too 
high  for  available  fuels.  It  is  typical  of  the  large  class 
of  cars  built  in  the  past  for  more  volatile  fuel.  The 
fourth  phase  is  characterized  by  very  rough  performance. 
In  the  third  phase  the  flame  is  yellow  and  in  the  fourth 
it  is  brilliant  white. 

Since  the  usable  velocity  must  not  exceed  that  at  the 
end  of  the  second  phase  the  problem  boils  down  to  secur- 
ing a  maximum  area  of  flame  in  order  to  increase  volume 
consumed  in  a  given  time.  In  other  words,  the  design 
of  a  combustion  chamber  permitting  rapid  spread  of 
the  flame  crest,  developing  at  each  successive  advance  an 
increasing  area  of  contact  with  the  unburned  mixture. 

By  the  use  of  turbulence  in  combination  with  ideal 
geometric  form  of  combustion  chamber  exceptional 
economies  can  be  obtained.  There  are  three  points 
which  generally  have  a  temperature  above  the  average. 
These  are  the  center  of  the  piston,  the  center  of  the  ex- 
haust valves  and  various  points  in  the  spark  plug.  Tur- 
bulence tends  to  prevent  the  layers  of  gas  over  these 
points  from  reaching  the  point  of  auto-ignition. 

Where  these  layers  occur  in  shallow  pockets  there  is 
less  opportunity  for  turbulence  to  keep  the  gases  moving 
and  the  high  temperature  of  the  mixture  at  these  sec- 
tions must  be  kept  in  mind  in  locating  spark  points,  as  it 
has  been  proved  by  many  investigators  that  the  spark 
plug  should  be  placed  in  such  a  position  as  to  ignite  the 
hot  portion  of  the  mixture  during  the  early  stages  of  com- 
bustion when  it  is  relatively  cool  rather  than  allow  a 
flame  traveling  some  distance  to  set  this  hot  portion  off 
by  auto-ignition  toward  the  latter  part  of  combustion  when 
temperatures  and  pressures  are  high  and  the  maximum 
of  radiant  heat  is  flooding  the  combustion  chamber.  When 
three  high  temperature  spots  and  a  pocket  claim  the  loca- 
tion of  the  spark  plug,  it  is  necessary  to  compromise,  giv- 
ing preference  to  that  locality  which  will  set  off  the  hot 
sections  in  a  pocket  first  and  then  the  mixtures  of  lower 
temperature.  Generally  speaking,  after  the  pocket  is 
taken  care  of,  the  spark  plug  should  be  as  near  as  possible 
to  the  greatest  turbulence  and  the  center  of  gravity  of  the 
mixture. 

There  are  three  spots  where  a  spark  plug  should  not  be 
placed:  at  any  point  remote  from  a  pocket;  at  any  point 
remote  from  a  hot  surface;  at  a  point  where  it  will  be 
washed  by  the  exhaust  and  the  pumping  action  of  the 
rings. 

Two  Methods  of  Producing  Turbulence 

Turbulence  is  produced  by  two  fundamental  methods 
based  on  the  means  by  which  the  circulation  is  initiated. 
The  first  and  most  common  method  is  by  means  of  the 
intake  gas  velocities.  There  is  a  fundamental  defect  in 
this  method,  inasmuch  as  it  depends  on  a  high  gas  velocity, 
which  means  relatively  low  volumetric  efficiency. 

Turbulence  is  produced  primarily  by  the  velocity  of 
flow  past  the  intake  valves  during  the  suction  stroke  of 
the  engine,  and  secondarily  through  the  subsequent  flow 
of  the  gases  on  the  compression  stroke.  The  flow  through 
the  intake  valve  is  at  high  velocity  but  discharging  into  a 
relatively  large  chamber  the  velocity  tends  to  drop 
abruptly  due  to  the  volume  of  the  space  and  particularly 
to  its  shape.  The  turbulence  which  may  be  developed  dur- 
ing the  suction  stroke  is  particularly  susceptible  to  the 
dampening  influences  that  generally  exist  during  the  com- 
>n  stroke  when  the  gas  is  being  forced  into  a  smaller 


space,  and  at  this  period  the  persistency  of  turbulence  is 
particularly  subject  to  the  influence  of  combustion  cham- 
ber shape.  Whatever  the  natural  direction  of  the  gases, 
the  shape  of  the  head  and  all  parts  of  the  chamber  should 
be  such  as  to  introduce  no  irregularities  into  the  path. 
The  flow  during  entry  into  the  cylinder  should  induce  a 
high  velocity  and  symmetrical  course  of  the  gases  after 
the  valve  is  closed,  this  path  merely  lengthening  or  short- 
ening, but  keeping  its  general  course  when  the  piston  is 
at  its  various  positions.  The  energy  available  for  turbu- 
lence is  limited;  hence  the  most  regular  and  undisturbed 
paths  tend  to  conserve  the  velocities.  The  moment  of 
ignition  is  the  moment  of  utmost  importance.  Whatever 
is  done  to  produce  or  maintain  turbulence  must  be  done 
entirely  in  reference  to  the  moment  of  ignition,  for  it  is 
the  turbulence  at  this  instant  which  determines  the  dis- 
tribution of  flame  throughout  the  cylinder. 

Turbulence  Due  to  Intake  Velocity 

In  engines  depending  on  intake  gas  velocities  for  turbu- 
lence there  is  always  a  restricting  influence  in  the  com- 
promise between  high  turbulence  and  volumetric  efficiency, 
and  this  points  to  a  more  effective  and  convenient  method 
of  producing  turbulence.  Fig.  1  shows  a  design  which  is 
due  to  Ricardo.  This  design  was  developed  by  him  after 
he  had  observed  the  very  effective  way  in  which  the  de- 
sign shown  in  Fig.  2  handled  kerosene  in  his  tank  engines 
with  a  relatively  high  compression  without  a  knock.  It 
was  almost  impossible  to  make  this  engine  knock  on  kero- 
sene at  compression  ratios  of  4.75-1.  It  is  obvious  that 
in  this  design  turbulence  is  set  up  at  the  proper  moment 
through  the  velocity  produced  by  the  piston  forcing  al- 
most the  entire  cylinder  contents  past  the  opening  be- 
tween the  cylinder  proper  and  the  valve  chamber.  This 
opening  need  not  be  restricted  to  produce  high  initial  ve- 
locities, for  there  is  no  intervening  time  for  the  turbu- 
lence to  die  out  before  the  spark  passes ;  in  fact  the  de- 
sign can  be  worked  out  so  that  the  turbulence  is  reaching 
its  very  maximum  when  the  spark  passes.  In  this  form 
the  great  problem  is  the  flat  section  between  the  piston 
and  the  cylinder  head,  which  gives  opportunity  for  the 
flame  to  run  and  knock  from  auto-ignition.  From  a  turbu- 
lence standpoint  this  form  is  very  effective  and  it  can 
also  be  made  so  as  to  have  a  very  favorable  area-to-volume 
ratio.  It  is  very  favorable  because  of  its  compactness  for 
an  effective  spark  location.  By  making  the  combustion 
chamber  a  hemisphere  the  most  compact  form  possible  is 
introduced. 

There  is  still  another  way  in  which  turbulence  can  be 
produced,  namely,  by  forcing  the  contents  of  the  cylinder 
at  high  velocity  through  a  venturi  of  small  area  into  the 
combustion  chamber  on  the  compression  stroke.  Fig.  3 
illustrates  this  for  a  valve-in-head  engine  and  Fig.  1  for 
an  L-head  engine.  Fig.  4  illustrates  still  another  develop- 
ment. The  fundamental  difference  between  these  methods 
and  those  met  with  in  conventional  systems  is,  first,  that 
compression  backed  up  by  the  piston  furnishes  a  much 
more  positive  means  for  causing  turbulence  than  the  at- 
mospheric pressure  during  the  suction  stroke;  second, 
gives  an  opportunity  for  producing  a  much  more  general 
movement  of  the  gases  and,  third,  turbulence  occurs  imme- 
diately before  and  during  ignition,  thus  obviating  its 
dying  out.  The  defect  of  these  systems  is  the  increase 
in  combustion  chamber  area  and  the  introduction  of  thin 
layers  of  gas  at  some  points.  So  far  as  the  main  cham- 
ber is  concerned  there  can  be  no  detonation,  but  unless 
highly  stable  fuel  is  used  there  will  be  detonation  in  the 
shallow  sections  over  the  pistons.  The  main  combustion 
chambers  of  these  forms  have  a  relatively  small  area-to- 
volume  ratio. 

Turbulence  produced  by  piston  compressions  is  the  most 
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Fig.    1 — Cylinder    Designed    by    Ricardo 
Fig.   2— Design    Which    Used    Kerosene    as    Fuel    in   the 

Ricardo   Tank   Engine 
Fig.    3— A    Design    of    a    Valve-in-  Head    Engine    Which 
Produces   Turbulence   by    Forcing   the   Contents   of   the 
Cylinder    at    a     High    Velocity    Through    a    Venturi    of 
Small     Area     Into     the    Combustion     Chamber     on    the 

Compression    Stroke 
Fig.    4 — Another     Development    to     Secure    Turbulence 

in    the    Valve-in. Head    Engine 

Fig.    5 — Diagrammatic    View    of    the    Cylinder    of    an 

Overhead     Valve     Engine     Showing     the     Path     of    the 

Major   Currents    in   the   Gas 

effective  known  for  a  given  speed  of  engine.  The  gas 
must  go  through  two  passages,  the  valves  and  turbulence 
orifice,  on  the  suction  stroke;  therefore,  large  areas  at 
these  points  are  advisable  and  permissible  to  sustain  volu- 
metric efficiency.  However,  because  of  the  effectiveness 
of  the  method  and  the  simplicity  of  flow  and  high  velocities 
of  the  mixture  at  the  moment  of  ignition,  it  is  doubtful 
whether  such  high  velocities  of  mixture  through  the  tur- 
bulence orifice  are  needed  as  have  proved  necessary  when 
producing  turbulence  by  intake  gas  velocity  in  normal 
types  of  combustion  chamber. 

Figs.  5,  6  and  7  are  marked  ET  to  show  points  of  ef- 
fective turbulence.  The  paths  shown  indicate  the  major 
currents  in  the  gas  and  should  be  provided  for  by  design. 
They  represent  the  greatest  velocities  and  should  involve 
a  high  percentage  of  the  total  mass  of  the  mixture.  The 
most  effective  turbulences  are  those  involving  the  entire 
mass  of  the  mixture  in  a  general  movement  of  highest 
velocity  and  along  one  simple  course.  This  involves  less 
loss  in  velocity  and  minimizes  the  eddies  which  generally 
may  be  considered  as  parasitic  turbulence,  marked  PT. 
Since  these  eddies  derive  their  energy  from  the  main 
stream,  they  impede  it.  They  are  also  of  lower  order  of 
velocity  and  therefore  less  effective. 

In  engines  of  a  design  depending  on  intake  gas  veloci- 
ties for  turbulence  the  proper  combustion  chamber  is  thai 
which  follow-  ii  -I  closely  the  lines  of  flow  of  the  mix- 
ture. Such  a  form  is  illustrated  in  Fig.  8.  Another  form 
is  shown  in  Fig.  9  in  which  the  path  of  turbub a 
indicated. 

Characteristic  Turbulence  in  Typical  Cylinders 

Fig.  5  shows  diagrammatically  the  general  currents  in 
an  overhead  valve  engine  of  well  known  design.  It  is  ob- 
vious that  when  the  contents  are  compressed  the  contend- 
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Fig.  7— The  Usual  T-Head  Type  Engine 
Be  Run  at  High  Speed  to  Get  Sufficier 
for    a     High     Mean     Effective     Pressure 
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Fig.    8 — Another    For 


ch    Must 

rbulence 

and    Thermal 

Chamber    De- 


of    Comb 
sign    by   Ricardo 

Fig     9 — High      Speed      is     Usually      Required     to     Give 

Sufficient  Turbulence  for  the  Maximum  Mean   Effective 

Pressure   and   Thermal    Efficiency   in   this  Type 

ing  currents  will  tend  to  wipe  themselves  out;  this  is  the 
reason  why  overhead  valve  engines  take  higher  gas  veloc- 
ities to  attain  maximum  brake  mean  effective  pressure, 
brake  thermal  efficiency  and  indicated  mean  effective 
pressure.  This  type  is  the  least  effective  from  a  turbu- 
lence standpoint.  Fig.  6  shows  an  ordinary  flat  type  of 
L  combustion  chamber,  the  eddy  currents  illustrating  how 
ineffective  it  will  be.  The  large  area  volume  ratio  makes 
it  ineffective.  This  type  will  have  low  mean  effective 
pressure  and  thermal  efficiency.  Fig.  7  is  the  usual  T- 
head  type  which  must  be  run  at  high  speed  with  spark 
plug  located  as  shown  to  get  sufficient  turbulence  for  a 
high  mean  effective  pressure  and  thermal  efficiency. 

Fig.  8  shows  a  form  of  combustion  chamber  which  Ri- 
cardo claims  to  have  used  on  his  design  of  the  Mark  Web- 
ber engine.  While  the  reported  results  are  remarkable 
we  have  never  attained  satisfactory  results  with  the  spark 
plug  placed  over  the  piston  as  shown  in  his  reports.  In 
fact,  we  always  had  very  severe  knocking. 

Fig.  9  is  a  type  which  has  shown  good  results  when 
the  piston  and  head  are  like  those  illustrated  in  Fig.  8, 
but  as  shown  here  usually  requires  high  speed  to  give  suf- 
ficient turbulence  for  maximum  mean  effective  pressure 
and  thermal  efficiency. 

Fig.  1,  Ricardo  L-head  type,  gives  a  high  turbulence  and 
excellent  brake  mean  effective  pressure  and  thermal  effi- 
ciency  at  all  speeds  and  with  a  very  small  spark  advance. 

Fig.  4,  the  Tyler  type,  in  which  the  combustion  cham- 
ber is  hemispherical  in  form,  gives  excellent  results. 

Fig.  2,  Duesenberg  type,  is  the  same  as  that  used  in 
Ricardo's  tank  engine  and  the  Bugatti  aeronautic  engine. 
II  is  very  fine  from  the  turbulence  standpoint,  gives  high 
mean  effective  pressure  and  economy  at  all  speed  and 
takes  a  relatively  small  spark  advai 

Fig.  3  shows  a  turbulent  overhead  valve  type  in  which 
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the  piston  forces  the  cylinder  contents  into  the  combus- 
tion chamber  at  high  speed  and  thus  makes  it  one  of  the 
best  types  from  a  turbulence  standpoint. 

While  turbulence  tends  to  cause  an  increase  in  the  direct 
heat  loss,  it  decreases  the  dissociation  losses  and  those 
due  to  after  burning  are  brought  to  a  minimum.  With  a 
rapid  combustion  resulting  from  turbulence  it  may  be 
expected  that  the  ignition  need  not  be  advanced  as  far  as 
usual.  This  is  found  to  be  true  and  the  spark  advance 
may,  all  other  conditions  being  equal,  be  considered  an 
excellent  index  to  turbulence.  That  is  to  say,  with  the 
same  compression  ratio,  gas  velocity,  fuel-to-air  ratio  and 
volumeti  ic  efficiency,  the  spark  advance  in  degrees  may  be 
considered  inversely  proportional  to  the  combustion  effi- 
ciency. 

We  have  found  it  possible  to  attain  with  a  combustion 
chamber  of  L-head  type,  of  the  general  shape  shown  in 
Fig.  8  with  cast  iron  walls,  an  efficiency  of  64  per  cent 
of  the  air  cycle  efficiency,  as  against  54  per  cent  with  a 
shape  approximately  like  that  shown  in  Fig.  6.  With  a 
similar  engine  of  valve-in-head  type  and  at  slightly  higher 
compression  ratio,  we  secured  an  efficiency  of  65  per  cent 
of  the  air  cycle  efficiency  under  laboratory  conditions  with 
a  gas  velocity  of  170  ft.  per  sec.  and  a  relative  efficiency 
of  56  per  cent  with  a  speed  of  110  ft.  per  sec.  and  slightly 
inferior  carburetion. 

The  relatively  poor  turbulence  is  markedly  shown  in 
the  greater  spark  advance  required  in  a  valve-in-head  en- 
gine, and  the  high  combustion  efficiency  due  to  turbulence 
is  shown  in  the  low  spark  advance  in  forms  of  combustion 
chamber  in  which  the  turbulence  is  highest,  such  as  the 
high  valve  pocket  L-head  design  (see  Figs.  2,  4  and  8). 

We  have  found  a  spark  advance  of  64  deg.  necessary  in 
a  valve-in-head  engine  of  4  tol  compression  ratio  having 
a  gas  velocity  of  110  ft.  per  sec.  with  a  poor  carburetion 
efficiency  running  at  1000  r.p.m.  with  a  15  to  1  air-to-fuel 
ratio. 

We  have  found  a  spark  advance  of  only  11  deg.  neces- 
sary on  an  L-head  engine  of  the  high  valve  pocket  design 
at  the  same  speeds  and  conditions  as  specified  for  the 
valve-in-head  engine  above.  In  this  case  the  relative  ef- 
ficiency was  very  high,  offsetting  a  low  compression  ratio. 

Conclusion 

The  effects  of  turbulence  upon  performance  may  be 
summarized  as  follows : 

(1)  By  developing  high  turbulence  in  a  mixture  it  is 
possible  to  drive  off  the  surface  layers  of  the  com- 
bustion chamber  and  thus  force  their  full  contents 
to  contribute  to  the  heat  and  pressure  before  the 
expansion-stroke     commences.       The      fundamental 


conception  of  the  constant-volume  cycle  is  based 
on  the  working  fluid  receiving  all  its  heat  at  con- 
stant-volume and  instantaneously.  Neither  of 
these  conditions  is  attainable  for  obvious  practical 
reasons;  however,  the  wide  departure  from  this 
ideal  with  slow-burning  mixtures,  great  spark- 
advance,  low  maximum  pressures,  bad  after-burn- 
ing during  expansion,  hot  cooling-water  and  ex- 
haust pipes  are  marked  symptoms  of  low  turbu- 
lence, and  result  in  low  combustion  efficiency.  Since 
the  air-cycle  efficiency  is  constant  in  any  case,  a 
high  combustion-efficiency  means  a  high  thermal 
efficiency  and  since  the  indicated  mean  effective 
pressure  is  the  product  of  the  indicated  thermal 
efficiency,  the  volumetric  efficiency  and  the  energy 
content  turbulence  is  directly  responsible  for  in- 
creased power. 

(2)  Turbulence  tends  to  hurry  the  combustion  of  the 
entire  mixture  volume  without  allowing  any  part 
to  attain  high  flame-velocities  manifested  by  pre- 
ignition,  detonations  or  auto-ignitions  within  cer- 
tain limits.  These  limits  are  difficult  to  express, 
there  being  no  generally  accepted  scientific  method 
for  the  purpose.  Roughly  speaking,  the  common 
fuels  of  1915  and  the  spring  of  1916  furnished  by 
the  Standard  Oil  Co.  of  Indiana  were  such  as  to 
allow  a  cylinder  of  the  general  form  shown  in  Fig. 
2  to  run  at  a  4.6  to  1  compression-ratio  without 
knock.  Whereas,  it  is  impossible  to  run  with  this 
shaped  combustion-chamber  with  the  present  fuels 
without  a  knock  at  a  compression-ratio  of  3.7  to  1. 
With  a  combustion  chamber  of  the  shape  shown  in 
Fig.  3  it  is  possible  to  run  on  the  present  fuels  pro- 
duced by  the  above-named  company  with  a  4.2  to  1 
compression-ratio  without  knock,  whereas  with  kero- 
sene it  is  necessary  to  keep  down  to  a  3.9  to  1  com- 
pression-ratio if  it  is  desired  to  run  without  knock 
and  without  water-injection.  These  results  are  on  a 
heavy-duty  engine  running  at  1000  r.p.m.,  and  with 
chemically  correct  mixture  proportions.  It  is  obvious 
that  so  far  as  compression-ratios  are  concerned  we 
have  not  been  able,  under  the  above  stated  condi- 
tions, to  offset  entirely  with  combustion  chamber  de- 
sign the  decline  necessary  in  compression-ratios  to 
prevent  knocking  with  present  fuels. 

(3)  On  kerosene-burning  engines  turbulence  has  made 
possible  a  combustion  efficiency  at  fairly  high  com- 
pression-ratios without  use  of  dopes,  water  or  ex- 
haust gases,  giving  an  indicated  thermal  efficiency 
of  26  per  cent  and  an  indicated  mean  effective  pres- 
sure of  80  lb.  per  sq.  in.  without  special  carbureter 
designs. 

(4)  Since  the  fuel  of  1915  allowed  a  compression-ratio 
of  4.6  to  1,  its  air-cycle  efficiency  was  45.8  per  cent. 
The  1921-  fuels  permit  a  3.7  to  1  compression-ratio 
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with  an  air-cycle  efficiency  of  40  per  cent;  therefore 
the  decline  in  fuel  value  shows  a  loss  of  14  per  cent 
in  efficiency  due  to  a  necessary  drop  in  compression 
with  old  styles  of  combustion  chamber.  With  new 
desigrns  of  combustion  chamber,  similar  to  those 
shown  in  Figs.  4  and  6,  an  air-cycle  efficiency  of  43.5 
per  cent  is  possible,  cutting  down  the  air-cycle  loss 
due  to  fuel  to  5  per  cent.  However,  since  1916  we 
have  improved  the  combustion  efficiency  from  54 
per  cent  of  the  air-cycle  efficiency  to  a  possible  64, 
a  gain  of  18  per  cent. 

(5)  Turbulence  makes  all  high  speeds  possible  by  speed- 
ing up  the  flame  propagation. 

(6)  Turbulence  makes  high  speeds  possible  without  an 
excessive  advance  of  the  spark,  and  with  high  mean 
effective  pressure  and  high  thermal  efficiency. 

(7)  Due  to  turbulence,  L-head  engines  of  the  form 
shown  in  Figs.  2  and  6  will  be  generally  superior 
or  at  least  equal  to  I-head  engines  with  respect 
to  knocking,  all  other  conditions  being  equal,  in- 
cluding compression-ratio,  mixture  ratio  and  volu- 
metric efficiency. 

(8)  Turbulence  has  the  effect  of  preventing  knocking  at 
a  given  speed  equivalent  to  one-half  a  volume  in 
compression-ratio,  whereas  dopes  can  improve  the 
compression  between  three  and  four  volumes,  or  an 
improvement  of  7  per  cent  for  turbulence  against 
33  per  cent  for  dopes  in  air-cycle  efficiency. 

(9)  Turbulence  is  indispensable  to  efficient  combustion 
with  dopes  or  without  dopes.  It  is  possible  to  wipe 
out  entirely  all  the  advantage  of  increased  com- 
pression allowable  with  dopes  by  low  turbulence 
effects. 

(10)  Flame  propagation  in  combustion  chambers  is  influ- 
enced by  the  following  factors  in  order  of  their  im- 
portance, (a)  The  chemical  constitution  of  the  fuel 
molecules.  (6)  Temperature,  (c)  Pressure,  (d) 
Turbulence,  (e)  Mixture  ratio.  (/)  Compactness 
and  shape  of  chamber,  (g)  Location  and  number  of 
points  (if  ignition,  (h)  Some  property  of  the  spark, 
(i)  Sound-waves  in  the  mixture. 

H.  M.  Crane,  in  discussion,  stated  that  he  has  built 
both  L-head  and  I-head  engines  with  practically  identical 
dimensions.  He  found  that  the  I-head  had  just  a  slightly 
higher  m.e.p.  Owing  to  better  turbulence  the  spark  ad- 
vance in  the  L-head  did  not  need  to  exceed  25  deg.,  while 
in  the  I-head  engine  it  had  to  be  carried  up  to  65  deg. 
with  one  plug  and  with  two  plugs  to  30  or  35  deg.  Owing 
to  the  big  spark  advance  on  this  engine  it  was  really 
firing  during  the  compression  stroke. 

Crane  stated  that  in  his  belief  the  most  effective  turbu- 
lence to  utilize  is  that  secured  on  the  compression  stroke 
on  the  engine  and  not  that  due  to  intake  velocity,  because 
the  latter  soon  dies  away  and  is  not  active  enough  at  the 
time  of  firing  or  near  the  top  of  the  compression  stroke. 


Crane  also  pointed  out  that  the  action  of  the  valve  pas- 
sage is  to  create  a  whirling  vortex  action  which  would 
interrupt  the  straight  swirl  spoken  of  by  Mr.  Horning  as 
being  desirable.  He  also  stated  that  in  some  cases  alu- 
minum pistons  help  relieve  detonation  because  the  center 
of  the  piston  is  cooler.  Another  point  noted  by  Crane  is 
that  there  is  a  great  difference  in  efficiency  with  two 
spark  plugs  in  the  overhead  valve  engine  considered. 

Professor  Wilson  of  the  Massachusetts  Institute  of 
Technology  said  that  he  doubted  if  turbulence  greatly  in- 
creased the  number  of  molecular  collisions.  Mass  motion 
does  not  affect  the  number  of  collisions,  which  follow  a 
natural  law.  He  said  that  in  his  opinion  if  anything  had 
any  effect  it  is  eddying.  On  the  other  hand  he  thought 
that  the  dead  pocket  theory  advanced  in  the  paper  is  of 
great  interest  and  value. 

Mr.  James  of  the  Bureau  of  Standards  stated  that  the 
presence  of  exhaust  gases  in  the  combustion  chamber  has 
a  marked  effect  on  combustion.  Increasing  the  turbulence 
mixes  the  exhaust  gas  with  the  incoming  charge  and  allows 
it  to  cut  down  the  efficiency,  while  if  the  inert  exhaust 
gases  can  be  kept  stratified  on  top  of  the  piston  and  re- 
main at  rest  conditions  are  better  and  there  is  not  so 
much  effect  from  the  dilution  of  the  charge. 

In  making  comparisons  between  combustion  efficiency 
and  air  cycle  efficiency  it  must  be  remembered,  said  James, 
that  the  definition  of  air  cycle  efficiency  involves  eight 
assumptions.  Air  cycle  efficiency  is  the  efficiency  of  ex- 
pansion. If  we  can  burn  the  charge  so  rapidly  that  the 
peak  of  the  combustion  curve  is  close  to  the  beginning 
of  the  combustion  stroke  and  not  late,  we  are  getting  the 
best  results.  The  efficiency  is  dependent  upon  the  fuel 
as  well  as  on  the  cycle. 

Hugo  Gibson  said  that  he  was  in  general  agreement 
with  Mr.  Horning.  He  brought  up  the  point  that  the 
Knight  engine,  jvith  its  particular  type  of  intake  passage 
and  smooth  combustion  chamber  surface,  had  ideal  condi- 
tions for  smooth  turbulence,  and  consequently  had  a  mini- 
mum of  eddy  or  parasitic  turbulence.  Regarding  residual 
gases  the  smooth  turbulence  permitted  allows  of  excellent 
results  in  mixing  up  the  fuel,  but  the  picture  is  spoiled 
because,  he  jokingly  remarked,  "Turbulence  does  not  de- 
crease knocking  in  the  Knight  engine  because  the  Knight 
engine  does  not  knock." 

Answering  Professor  Wilson,  Horning  agreed  with  his 
ideas  regarding  molecular  impacts,  but  said  the  object  of 
turbulence  is  to  increase  the  rapidity  of  combustion. 
Turbulence  carries  the  flame  into  different  parts  of  the 
mixture,  thus  creating  new  starting  points  for  combustion. 
Since  the  entire  mixture  is  rapidly  inflamed  the  distance 
(Continued  nv  page  1157) 
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Fuel  Research  Session 


MANY  of  those  who  attended  the  fuel  research  session 
which  was  held  on  Saturday  morning  regretted  the 
fact  that  such  important  papers  were  scheduled  for 
presentation  so  late  in  the  meeting  that  the  discussion  was 
necessarily  hurried.  Many  were  unable  to  remain  for  this 
session.  Nevertheless,  the  session  was  highly  successful 
and  enlivened  by  much  timely  discussion.  0.  C.  Berry 
presided. 

The  first  paper  presented  was  that  on  Development  of  a 
High  Compression  Oil  Engine  by  F.  E.  Ziesenheim,  an  ab- 
stract of  which  was  published  in  last  week's  issue  of 
Automotive  Industries.  In  introducing  the  speaker, 
Berry  said  that  fuel  is  as  necessary  to  the  automotive  in- 
dustry as  food  is  to  the  human  race.  Some  people  believe 
that  the  present  generation  need  not  worry  about  the  sup- 
ply of  petroleum  fuel,  but  others  are  of  the  opposite  opin- 
ion. Some  suggested  solutions  of  the  fuel  problem  are  in 
the  nature  of  a  palliative  while  others  are  expected  to  effect 
a  permanent  cure. 

Thomas  Midgley,  who  opened  the  discussion,  said  that 
we  could  not  hope  to  obtain  more  than  20  per  cent  of  the 
liquid  fuel  needed  for  our  internal  combustion  engines 
from  the  distillation  of  coal.  He  did  not  agree  with  the 
author  of  the  paper  that  there  was  little  hope  for  alcohol 
because  it  required  as  much  heat  to  produce  alcohol  as 
could  be  gotten  out  of  it;  alcohol  could  be  made  with  very 
little  heat  expenditure.  On  the  other  hand,  he  was  not 
very  enthusiastic  about  shale  oil,  as  the  best  gasoline  that 
could  be  made  from  shale  oil  would  make  the  worst  Mexican 
oil  ashamed  of  itself.  There  is,  he  said,  enough  cellulose 
material  grown  in  this  country  to  produce  alcohol  suffi- 
cient to  run  all  our  automotive  engines  on,  and  it  was 
therefore  not  even  necessary  to  look  to  the  tropics  for  the 
raw  materials. 

Diesel  Pressures  Not  Higher  Than  Otto 

Hugo  Gibson  said  it  was  not  necessary  that  a  Diesel  en- 
gine be  made  exceedingly  heavy  on  account  of  the  high 
compression  pressures.  You  start  with  approximately  500 
lbs.  per  sq.  in.  at  the  beginning  of  the  power  stroke  and 
don't  go  above  it,  and  this  is  not  very  much  more  than  the 
pressures  obtained  in  Otto  cycle  engines  under  full  throttle 
conditions.  In  fact,  under  conditions  of  detonation  we  go 
even  above  it  in  Otto  cycle  engines.  The  problem  of  start- 
ing large  Diesel  engines  can  be  easily  solved  by  placing  a 
friction  clutch  between  the  crankshaft  and  flywheel  and 
bringing  the  flywheel  up  to  speed  first  by  means  of  an 
electric  starter  for  instance,  and  then  letting  in  the  clutch. 
If  the  clutch  holds  well  this  method  gives  very  satisfactory 
results. 

,  W.  G.  Gernandt  said  the  small  high  sjpeed  Diesel  en- 
gine has  been  a  hobby  with  him  for  some  years.  He  had  re- 
cently built  a  single  cylinder,  two-stroke  engine  of  2:;,  in. 
bore  which  had  a  cylinder  head  thickness  of  5  L6  in.,  a 
wall  thickness  of  '  i  in.,  a  piston  head  thickness  of  :'.  16  in. 
and  a  flywheel  weighing  94  lbs.  This  engine  burned  gaso- 
line, kerosene,  distillate  or  fuel  oil  without  change  or  ad- 
justment. Its  speed  could  be  varied  from  225  to  2250 
r.p.m.-by  simply  varying  the  amount  of  fuel  injected,  and 
there  was  absolutely  no  missing. 

In  reply  to  a  question  Mr.  Ziesenheim  said  that  the  four 
cylinder  Hvid  engine  built  by  the  Pittsburgh  Filter  &  En- 
gineering Co.  had  as  good  distribution  of  the  power  be- 
tween the  cylinders  as  the  regular  Diesel  engine.  Mr. 
Brewer  said  that  during  the  war  he  came  in  contact  with 
Hvid  engines  belonging  to  the  Shipping  Board  and  they  ex- 


perienced great  difficulty  in  keeping  all  cylinders  working 
evenly. 

Prof.  Berry  voiced  the  opinion  that  the  Otto  engine  must 
always  be  the  dominating  type  because  we  need  the  lubri- 
cating oil  of  crude  petroleum  for  lubricating  the  world's 
machinery.  There  is  no  substitute  for  this  lubricant,  and 
the  crude  petroleum  must  therefore  be  distilled  and  cannot 
be  burned  as  crude.  Thomas  Midgley,  Jr.,  said  that  the 
biggest  claim  made  for  the  Diesel  engine  was  its  high 
thermal  efficiency,  but  substantially  equal  efficiencies  can 
be  obtained  from  the  Otto  engine  if  the  compression  is 
raised  to  a  point  corresponding  to  a  compression  ratio  of 
7  to  1.  This  is  rendered  possible  by  the  use  of  anti-knock 
substances.  He  then  gave  some  characteristics  of  several 
anti-knock  chemicals,  including  ethyl  iodide,  ortho  tolui- 
dine,  di-ethyl  celenide,  and  di-ethyl  tolluride.  Dr.  Dickin- 
son said  that  we  must  recognize  that  there  are  other  lines 
of  industry  which  demand  a  portion  of  the  crude  oil.  In 
Mr.  Ziesenheim's  paper  it  had  been  shown  that  only  about 
28  per  cent  of  the  oil  produced  was  converted  into  gaso- 
line, and  it  was  a  mistake  to  assume  that  if  an  automotive 
engine  was  produced  that  would  burn  any  kind  of  oil  up  to 
crude,  this  would  render  100  per  cent  of  the  oil  produced 
available  for  automotive  purposes.  The  shipping  interests 
have  recently  come  to  realize  the  value  to  them  of  burning 
oil  under  their  boilers,  with  the  resultant  saving  in 
shipping  space.  The  shipping  men  can,  he  said,  probably 
afford  under  present  conditions  to  pay  $10  per  barrel  of 
crude. 

Mr.  Mock  observed  that  the  Diesel  engine  would  be 
limited  in  its  field  of  application  to  the  marine  and  tractor 
fields,  to  which  Mr.  Ziesenheim  replied  that  if  the  Diesel 
engine  took  over  the  marine,  tractor  and  truck  end  of  the 
automotive  industry  the  fuel  situation  would  be  greatly 
relieved. 

The  discussion  on  the  Ziesenheim  paper  had  to  be  cut 
short  on  account  of  lack  of  time,  and  the  next  paper  to  be 
presented  was  that  by  G.  P.  Dorris  on  Eliminating  Crank- 
case  Dilution  by  Manifold  Development,  and  is  printed 
below. 

Dorris  on  Manifold  Development 

About  1912  the  gasoline  began  to  carry  heavy  ends 
in  such  amount  that  the  application  of  a  hot-water 
jacket  around  carbureters  and  manifolds  improved 
the  operation  of  the  internal-combustion  engine. 
Then  the  heavy  ends  increased  up  to  1915  and  1916, 
when  a  further  revision  became  necessary  to  provide 
still  higher  temperatures  than  were  possible  with  the 
limit  of  212  deg.  supplied  by  the  hot-water  jacket.  Ex- 
haust-heated manifolds  and  hot-spots  helped  to  maintain 
the  same  degree  of  efficient  operation  with  the  then  in- 
creased heavy  ends  of  fuel.  About  1917  the  heavy  ends 
of  the  fuel  sold  as  gasoline  required  such  an  amount 
of  heat  to  vaporize  them  that  the  expression  "crankcase 
dilution"  appeared.  Now  the  heavy  ends  of  the  gasoline 
have  increased  to  a  maximum  boiling  point  of  446  deg. 
Fahr.  This  has  made  it  necessary  to  go  still  further  in 
the  direction  of  the  heat  application  to  get  satisfactory 
results. 

Relative  Heat-Absorption  of  Air  and  Fuel 

In  the  development  of  the  internal-combustion  engine 
it  has  become  evident  that  the  application  of  heat  to  the 
fuel  through  hot  air  is  only  a  mild  method  of  heat  appli- 
cation and  very  detrimental  to  the  volumetric  efficiency 
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Fig.    1 — Admission    pipe    of    a    six-cylinder    engine    in 
which  the  two  exhaust  ports  at  the  center  form  a  hot- 
spot   immediately   above   the   carbureter   inlet 

and  power  output.  It  soon  became  recognized  that  the 
application  of  heat  through  the  air  was  not  a  method  of 
sufficient  intensity  to  get  desired  results,  and  on  further 
investigation  it  was  seen  that  the  direct  application  of 
heat  to  the  fuel  is  a  more  efficient  method  as  the  rela- 
tive heat-absorption  capacity  of  air  and  fuel  is  approxi- 
mately in  proportion  to  their  weights;  hence  the  de- 
sirability of  the  elimination  of  hot-air  jackets  and  the 
introduction  of  direct  fuel-heating  devices. 

To  the  casual  observer  gasoline  appears  to  be  a  defi- 
nite fixed  fuel  not  readily  divided  into  several  grades  or 
degrees  of  combination  of  hydrogen  and  carbon.  By 
subjecting  this  gasoline  or  fuel  to  a  vacuum,  it  becomes 
evident  that  the  vacuum  readily  separates  the  light  ends 
from  the  heavy  and  gives  a  satisfactory  gas  with  a  cold 
engine,  which  is  desirable  in  starting.  Taking  advantage 
of  this  fact,  it  is  desirable  to  delay  the  delivery  of  the 
heavy  ends  of  the  gasoline  until  such  time  as  the  proper 
amount  of  heat  can  be  applied  to  vaporize  and  pass  them 
over  to  the  cylinder  in  a  readily  mixed  fuel  for  com- 
bustion. 

Time  Factor  Required  for  Vaporizing 

As  the  average  motor  car  engine  requires  approxi- 
mately 1  25  sec,  at  a  car  speed  of  30  m.p.h.  to  vaporize, 
compress  and  expand  one  charge,  it  is  plain  that  the 
time  required  to  vaporize  the  heavy  ends  is  considerably 
longer  than  that  available  at  this  rate  of  operation; 
therefore  it  becomes  very  desirable  to  provide  for  de- 
layed passage  of  these  heavy  ends  so  as  to  supply  suffi- 
cient heat  for  their  thorough  vaporization,  to  use  them 
as  a  vaporous  fuel  and  to  prevent  any  liquid  fuel,  or 
•heavy  ends  from  entering  the  engine  cylinders.  The 
latter  has  caused  disastrous  results  in  ciankcase  oil 
dilution  and  premature  wear  in  the  engine  bearings. 

Fig.  1  represents  an  admission  pipe  of  a  six-cylinder 
engine,  the  two  center  ports  of  which  being  exhaust 
ports  form  a  hot-spot  immediately  above  the  carbureter 
inlet,  so  that  all  heavy  ends  are  thrown  against  the  hot 
wall  between  the  exhaust  and  admission  pipes.  The 
light  ends  are  passed  on  to  the  cylinder  as  a  vaporous 
fuel  and  the  heavy  ends  vaporized  against  this  hot-spot. 
This  pipe  was  satisfactory  using  the  fuel  which  was 
obtainable  from  1917  to  1919.  For  experiment,  the  ends 
of  the  manifold  were  tapped  for  drains,  whereby  an 
inspection  could  be  made  of  the  process  of  delivery  of 
the  fuel  to  the  cylinders.  In  starting  the  engine  at  a 
temperature  of  32  deg.  Fahr.,  2  oz.  of  liquid  fuel  was 
collected  in  getting  the  engine  warmed  up  to  the  oper- 
ating temperature.     The  bottles   would   continue  to  fill 


Fig.    2 — An    improved    type    of    manifold    In    which   the 

admission  pipe  is  cast  integrally  over  the  exhaust  pipe. 

thus  securing   better   vaporizing   of  the   heavy  ends 

slowly  after  the  engine  was  warmed  up.  An  inspection 
of  the  fuel  in  the  bottles  showed  a  46-deg.  Baume  gravity, 
while  samples  taken  from  the  vacuum  tank  supplying 
the  carbureter  showed  68  deg.  Baume  gravity.  This  test 
proved  conclusively  that  the  fuel  yielded  freely  to  an 
evaporation  of  the  light  ends,  leaving  the  heavy  ends  to 
trail  along  the  bottom  of  the  admission  pipe  to  the  two 
end  cylinders.  From  this  it  was  obvious  that  a  better 
utilization  of  fuel  could  be  had  under  improved  oper- 
ating conditions. 

Fig.  2  shows  a  revised  manifold,  wherein  the  admis- 
sion pipe  is  cast  integrally  over  the  exhaust  pipe,  where- 
by considerable  additional  heat  is  applied  and  better 
vaporizing  of  the  heavy  ends  accomplished.  In  making 
this  pipe  a  pocket  was  provided  between  the  two  center 
exhausts,  which  is  the  lower  pipe  shown  in  the  illustra- 
tion, this  pocket  being  an  enlargement  of  the  admission 
pipe  and  set  below  the  point  at  which  the  fuel  enters  the 
admission  pipe.  This  pocket  collects  considerable  of  the 
heavy  ends  on  starting.  The  two  center  exhaust  walls 
provided  heat  for  vaporization  after  the  engine  was 
thoroughly  heated  up.  Additional  pockets  were  provided 
below  the  inlet  ports,  so  that  all  heavy  ends  that  might 
be  projected  over  to  the  engine  ports  would  be  collected 
and  their  delivery  delayed  until  such  time  as  sufficient 
heat  could  be  applied  to  vaporize  them.  To  complete  this 
experiment   bottles  were  connected  to  these  ports   and 
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Fig.    3 — View   of    the    admission    pipe    as    finally    devel- 
oped.    One-half  Is  removed  to  show  the  pipe  employed 
to  return   the  heavy   fuel  ends  to  the  center  vaporizing 
pocket, 
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smaller  amounts  of  the  heavy  ends  were  collected  in 
proportion  to  the  starting  temperature  and  the  use  of 
the  choker  valve  in  starting.  Blind  tubes  were  set  into 
the  admission  pipe  down  to  the  point  of  port-opening  into 
the  cylinder  so  that  thermometers  could  be  set  into  the 
pockets  and  the  temperature  of  the  gas  at  the  point  of 
admission  to  the  cylinder  noted.  This  temperature  aver- 
aged 235  deg.  Fahr.,  which  permitted  the  engine  to  op- 
erate in  a  very  satisfactory  manner,  with  very  clean 
combustion  and  practically  no  carbon  deposit,  but,  on 
acc(  nnt  of  the  decreased  volumetric  efficiency,  the  engine 
lost  power. 

A  third  admission  pipe  was  made,  as  shown  in  Fig.  3, 
it  being  placed  over  the  exhaust  pipe  and  separated  from 
it  by  air  spaces  so  that  the  admission  ports  were  heated 
by  being  cast  adjacent  to  the  exhaust  ports,  which  se- 
cured a  reduction  in  heat  to  the  admission  pipe.  Fig.  3 
illustrates  this  admission  pipe  with  one-half  removed 
and  four  of  the  thermometers  in  place.  Six  were  used 
in  the  original  experiment,  but  for  production  reasons 
the  two  end  bosses  have  been  eliminated.  The  thermo- 
meters show  an  average  temperature,  with  the  changed 
manifold,  of  175  deg.  Fahr. 

By  utilizing  a  vacuum  a  large  portion  of  the  light  ends 
of  the  gasoline  is  vaporized,  but  the  air  is  not  heated 
or  the  admission  pipe  temperature  raised  unduly. 

Figs.  2  and  3  show  auxiliary  heaters  of  different  ca- 
pacity bolted  to  the  admission  pipe.  These  heaters  are 
controlled  by  valves,  more  or  less  hot  gases  passing  from 
the  exhaust  to  them.  Fig.  3  .shows  the  admission  port 
pockets  with  the  piping  to  return  all  heavy  fuel  ends 
collected  to  the  central  pocket  or  vaporizing  still  where 
they  are  stored  until  sufficient  heat  is  accumulated  to 
vaporize  them. 

With  this  type  of  manifold  it  has  been  possible  to 
eliminate  crankcase  oil  dilution  completely  and  effect  a 
reduction  in  carbonization.  The  lubrication  efficiency 
has  been  improved.  An  improvement  has  been  effected 
in  acceleration  and  quick  starting,  and  the  engine  will 
run  at  a  constant  speed  with  a  good  torque  within  1  min. 
after  starting.  A  4000-lb.  car  has  covered  17  miles  on  a 
gallon  of  gasoline  in  a  straight  run  at  30  m.p.h.  In  a 
1-gal.  test,  using  kerosene  as  fuel,  a  car  equipped  with 
this  manifold  made  17.1  miles.  These  results  prove  the 
efficiency  of  the  equipment  in  preventing  the  passage  of 
liquid  fuel  to  the  engine  cylinders. 

A.  W.  Scarratt  gave  a  description  of  a  manifold  which 
he  developed  for  the  trucks  of  the  Minneapolis  Steel  and 
Machinery  Co.  This  manifold  was  also  referred  to  by  Mr. 
Scarratt  at  last  year's  summer  meeting  and  was  illus- 
trated in  Automotive  Industries  at  that  time.  It  was 
originally  intended  for  gasoline  but  was  found  to  give  good 
results  also  with  kerosene  and  has  been  used  mainly  with 
the  latter  fuel.  On  a  3V2  ton  truc'.c  a  fuel  economy  of  6.8 
to  7.1  miles  per  gallon  is  obtained.  An  interesting  point 
is  that  the  temperature  at  the  outlet  of  the  manifold  is  175 
deg.  Fahr.,  with  gasoline  and  210  deg.  with  kerosene.  The 
same  manifold  also  works  well  with  alcohol,  although  con- 
siderable heat  must  then  be  supplied  to  the  inlet  air. 

One  Remedy  for  Distribution  Troubles 

Mr.  Mock,  referring  back  to  the  paper  of  Mr.  Ziesenheim 
on  Diesel  engines,  said  that  within  a  few  years  we  would 
be  entirely  over  our  present  distribution  troubles.  He 
drew  a  sketch  on  the  blackboard  showing  a  baffle  plate  and 
expansion  chamber  acting  as  a  fuel  separator  which  was 
placed  just  beyond  the  Venturi  tube  of  the  carbureter. 
The  liquid  fuel  particles  separated  out  due  to  the  low 
velocity  in  this  chamber,  drop  onto  a  hot  spot  and  are  dis- 
tilled off,  thus  rejoining  the  air  stream.  He  predicted  that 
when  this  device  is  fully  developed  there  will  be  no  need 


for  limiting  the  manifold  cross  sectional  area.  Mr.  Horn- 
ing, referring  to  Mr.  Dorris'  paper,  said  that  he  had  run 
an  experiment  in  which  he  collected  the  unvaporized  por- 
tion of  the  fuel  from  the  bottom  of  the  inlet  manifold. 
At  400  r.p.m.  he  took  off  50  per  cent  of  all  the  fuel  fed, 
and  "the  engine  never  knew  it."  This  accumulation  meas- 
ured from  49  to  51  deg.  Baume  as  against  58  deg.  for 
the  fuel  itself. 

Elements  of  Automobile  Fuel  Economy 

The  paper  by  W.  S.  James  analyzes  the  power  require- 
ments of  cars  and  traces  these  through  to  the  source  of 
supply,  the  energy  in  the  fuel,  showing  where  the  various 
losses  occur.  The  six  appendices  written  by  S.  W.  Spar- 
row, R.  L.  Wa'es  and  H.  C.  Dickinson  of  the  Bureau  of 
Standards  cover  the  influence  of  air  to  fuel  proportions 
upon  power  and  efficiency,  metering  characteristics  of  sev- 
eral carbureters,  mechanical  efficiency  of  engines  at  vari- 
ous loads,  ignition  timing,  the  various  theories  of  fuel 
knock  and  the  relative  merits  of  large,  low  speed  and 
small,  high  speed  engines.  Both  the  paper  and  appendices 
will  be  printed  in  condensed  form  in  early  issues  of  Auto- 
motive Industries. 

In  presenting  his  paper,  James  laid  stress  upon  the 
need  for  atomization  of  fuel  as  an  aid  to  vaporization, 
and  pointed  out  that  change  in  spark  advance  is  more 
important  with  change  in  throttle  position  than  with 
change  in  speed,  so  far  as  its  effect  upon  economy  is  con- 
cerned. The  character  of  the  spark  is  also  important, 
especially  when  combustion  conditions  are  poor. 

Little  is  known  at  the  present  time  about  the  rate  of 
energy  liberation  during  combustion,  said  James,  yet  this 
is  an. extremely  important  factor. 

James  laid  stress  upon  the  importance,  from  a  fuel  con- 
servation standpoint,  of  taking  steps  to  secure  better  econ- 
omy from  the  many  million  cars  now  in  use,  and  sug- 
gested that  car  manufacturers  might  well  advise  present 
owners  or  assist  them  in  making  simple  changes  which 
would  result  in  far  better  economy. 

The  time  available  for  discussion  of  Mr.  James'  paper 
was  so  short  that  but  few  speakers  could  be  heard. 

Prof.  Wilson  described  experiments  he  has  been  con- 
ducting at  Massachusetts  Institute  of  Technology  for  the 
purpose  of  determining  the  average  dew  point  of  com- 
mercial fuels  such  as  gasoline  and  kerosene.  This  point 
is  easily  found  in  the  case  of  fuels  such  as  alcohol  and 
benzol,  which  are  not  blended  with  other  hydrocarbons,  but 
has  heretofore  been  difficult  to  measure  in  the  case  of 
complex  fuels  containing  several  hydrocarbons  of  various 
boiling  points.  The  temperatures  thus  determined  indi- 
cate that  both  gasoline  and  kerosene  can  be  readily  vapor- 
ized at  temperatures  well  below  that  of  the  exhaust  gas. 

Mr.  James  stated  that  the  results  obtained  by  Prof.  Wil- 
son could  be  applied  in  determining  the  temperature  of 
mixture  entering  the  cylinder.  A  thermometer  in  the  in- 
let pipe  is  usually  welted  with  fuel,  and  is  therefore  sup- 
posed to  record  a  temperature  below  that  of  the  mixture. 

W.  G.  Gernandt,  who  is  interested  in  the  development 
of  high  compression  oil  engines  drew  attention  to  the 
fact  that  many  of  the  troub'.es  caused  by  the  difficulties 
in  vaporization  of  even  so  good  a  fuel  as  gasoline  are 
avoided  in  the  injection  type  of  engine  which  uses  a 
much  lower  grade  fuel. 

Thomas  Midgley,  Jr.,  in  discussing  the  use  of  indi- 
cators for  measuring  rapid  rise  of  pressure,  mentioned 
in  the  paper,  drew  attention  to  the  fact  that  recent  investi- 
gations have  shown  that  certain  lines  of  the  spectrum 
change  position  with  pressure  change  in  the  burning  gas 
whose  spectrum  is  being  examined.  This  discovery  sug- 
gests the  possibility  of  using  spectrum  analysis  as  a  means 
of  determining  the  rate  of  pressure  rise. 


June  2,  1921 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


1151 


General  Research  Session 


THE  general  research  session,  so  called,  was  opened 
by  Chairman  H.  M.  Crane,  who  read  by  title  only 
a  paper  on  industrial  research  by  L.  A.  Hawkins 
of  the  General  Electric  Co.  This  paper  describes 
methods,  facilities  and  results  obtained  in  extensive  re- 
search work  conducted  by  the  company  with  which  the 
author  is  connected. 

C.  W.  Stratford,  well  known  to  Society  members  and 
other  engineers  because  of  his  long  study  of  lubrication 
and  lubricants  from  both  the  automotive  and  oil  refiners' 
standpoint,  presented  a  comprehensive  outline  of  prob- 
lems relating  to  lubrication  which  are  in  need  of  careful 
study  and  require  much  research  work  before  solution 
can  be  anticipated.  The  following  are  among  the  many 
points  of  importance  which  were  touched  upon  in  the  in- 
formal talk  which  he  gave  in  lieu  of  a  written  paper. 

The  development  of  more  comprehensive  and  satis- 
factory methods  of  determining  the  qualities  of  lubricants 
was  mentioned  as  being  a  very  real  and  pressing  need, 
from  both  users'  and  producers'  standpoints.  Work  in  this 
direction  is  in  progress  at  the  Bureau  of  Standards  (as  g 
recently  described  in  these  columns)  and  further  work  is 
needed.  Lack  of  standard  testing  methods  covering  sev- 
eral known  qualities  of  lubricants  makes  it  difficult  to  draw 
intelligent  specifications  intended  to  secure  uniformity  in 
quality. 

The  fact  that  grease  is  a  poor  lubricant  was  empha- 
sized. It  is,  the  speaker  stated,  only  a  soapy  sponge 
serving  or  intended  to  serve  as  a  carrier  for  oil  which 
gives  it  a  certain  lubricating  value,  without  which  it 
would  be  practically  useless.  The  desirability  of  con- 
structing transmissions,  axles  and  other  parts  in  such  a 
way  as  to  use  oil  instead  of  grease,  and  to  retain  the  oil 
indefinitely  was  pointed  out,  and  the  considerable  saving 
in  power  and  fuel  thus  realized  was  mentioned. 

The  advantages  and  disadvantages  of  pressure  feed  and 
splash  lubrication  were  touched  upon  briefly.  Pressure 
feed  systems  are  more  positive  and  can  be  designed  to 
assist  materially  in  keeping  bearings  cool,  but  are  inclined 
to  result  in  somewhat  higher  oil  consumption  than  splash 
systems,  according  to  Stratford. 

Graphite  and  soapstone  are  solids  sometimes  used  for 
lubricants,  but  it  is  very  generally  agreed  that  oil  is  by 
far  the  best  lubricant. 

Lubrication  of  cylindrical  bearings  by  oil  is  not  facili- 
tated by  the  use  of  oil  grooves.     An  oil  film  once  estab- 


lished in  a  cylindrical  bearing  without  grooves  is  not  diffi- 
cult to  maintain  so  long  as  the  temperature  is  kept  within 
reasonable  bounds. 

Decomposition  and  oxidation  of  hydrocarbon  oils  begin 
at  about  200  deg.  Fahr.  The  best  operating  tempera- 
ture for  oil  depends  upon  many  factors,  but  in  general 
it  is  only  slightly  above  atmosphere.  Temperatures  above 
300  deg.  Fahr.  cause  rapid  oxidation. 

Screens  of  fine  mesh,  intended  to  strain  oil  passing 
from  bearings,  are  apt  to  become  clogged  and  are  not  nec- 
essary if  a  sump  allowing  settling  of  foreign  matter  is  pro- 
vided and  provision  for  drawing  off  sediment  is  made. 

There  is  a  wide  variation  in  viscosity  as  between  so 
called  light  oils,  and  the  same  is  true  for  medium  and 
heavy.  Furthermore,  there  is  seldom  consistent  uniform- 
ity in  viscosity  over  considerable  periods  of  time  as  be- 
tween oils  of  the  same  brand. 

Tests  of  oils  under  a  government  or  other  unbiased  au- 
thority with  results  of  samples  from  various  localities 
compared  and  published  might  aid  in  assuring  uniformity. 

Frequent  change  of  lubricant  tends  to  conserve  the  life 
of  an  engine.  Oil  drawn  off  should  not  be  thrown  away; 
70  to  90  per  cent  of  it  can  be  recovered  by  blowing  with 
steam  after  soda  ash  is  added  to  break  colloids,  at  a  cost 
probably  less  than  5  cents  per  gal. 

In  opening  the  discussion  on  Stratford's  paper,  H.  M. 
Crane  said  that  the  difference  between  splash,  pressure 
and  flooding  lubrication  should  be  emphasized.  At  ex- 
ceedingly high  speeds,  splash  cannot  be  depended  upon 
for  lubrication  of  the  connecting  rod  bearings,  because 
the  centrifugal  force  is  then  so  great  that  no  oil  from 
the  outside  can  get  to  the  rod  bearings.  At  low  speed, 
even  a  heavy  duty  engine  can  be  effectively  lubricated  by 
splash.  As  regards  the  subject  of  strainers,  a  small 
screen  of  70  mesh,  which  they  had  been  using  for  a  long 
time,  was  sufficient  to  remove  a  lot  of  sand  (that  always 
adhered  to  the  aluminum  castings)  and  other  solid  con- 
taminating elements. 

James  N.  Heald  said  that  we  have  more  cause  to  worry 
about  the  oil  problem  than  the  fuel  problem.  There  is 
only  comparatively  little  oil  in  a  barrel  of  crude.  A  man- 
ufacturer of  high-grade  piston  rings  had  told  him  that 
by  the  use  of  his  rings  he  had  been  able  to  reduce  the 
oil  consumption  of  a  certain  car  by  about  one-quarter. 
He  claimed  that  much  oil  was  being  wasted.  If  we  want 
to  save  oil,  the  best  way  to  do  it   is  to  produce  a  first- 
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class  cylinder  bore.  The  high-grade  manufacturers  are 
doing  this,  but  not  the  others.  Boring  and  reaming,  he 
said,  do  not  produce  a  first-class  job. 

In  reply  to  a  question 'from  Col.  William  G.  Wall,  Strat- 
ford said  that  there  is  little  free  carbon  in  a  finished 
motor  oil.  He  had  never  found  more  than  2  per  cent  free 
carbon  in  samples  of  crankcase  oil,  and  where  the  carbon 
reached  this  proportion  it  was  usually  due  to  extra  thin 
piston  heads  which  heated  to  such  a  temperature  as  to 
cause  the  oil  adhering  to  them  to  crack.  Col.  Wall  wanted 
to  know  what  caused  the  deposit  inside  the  oil  passages 
of  the  crankshaft,  whether  it  was  heat  or  the  centrifugal 
force,  and  what  the  deposit  consisted  of.  Stratford  said 
that  all  contaminating  elements  were  probably  represented 
in  this  deposit  and  that  centrifugal  force  was  the  cause  of 
its  formation  in  the  oil  channels. 

William  M.  Britton  said  that  vendors  of  asphaltic  base 
oil  state  that  the  carbon  deposit  from  this  class  of  oil  is 
of  a  soft  nature  and  can  therefore  be  removed  easily,  and 
the  vendors  of  paraffin  base  oil  tell  one  not  to  use  asphalt 
base  oil  because  it  disintegrated  so  easily  and  gave  no  end 
of  trouble  in  forming  hard  carbon.  He  wanted  Stratford 
to  tell  him  just  what  the  facts  were.  In  reply  Stratford 
said  that  some  acid-treated  oils  break  up  very  readily  at 
high  temperatures,  especially  if  they  contain  sulphur 
compounds.  A  good  test  of  any  lubricating  oil  is  to  heat 
a  small  sample  of  it  to  about  550  deg.  Fahr.  for  10  min. 
The  carbon  deposit  is  much  the  same  whether  the  oil  is 
of  paraffin  or  asphalt  base.  When  the  oil  is  poured  out 
of  the  cup  in  which  it  has  been  heated,  the  poor  oil  will 
always  show  a  sediment,  while  the  good  oil  will  not. 
Much  research  still  remains  to  be  done  before  workable 
specifications  for  lubricating  oil  for  any  particular  pur- 
pose can  be  written. 

Chase  Discusses  Clutches 

The  third  paper  scheduled  at  this  session  was  presented 
by  Herbert  Chase,  the  title  being  "Practice  and  Theory  in 
Clutch  Design."  This  paper  will  be  printed  probably  in 
full  in  an  early  issue  of  Automotive  Industries.  In 
opening  the  discussion,  Chairman  Crane  said  that  our 
clutches  are  required  to  accomplish  two  very  antagonistic 
things.  Owing  to  the  fact  that  the  clutch  must  be  re- 
leased for  brief  moments  in  order  to  permit  of  shifting 
gears,  it  is  necessary  that  the  spinning  weight  of  the 
driven  element  be  as  small  as  possible;  while,  on  the  other 
hand,  the  clutch  must  be  sufficiently  large  to  hold  under 
the  maximum  load  and  also  not  wear  excessively  under 
norma]  slippage.  It  is  the  spinning  weight  problem  that 
militates  against  the  cone  clutch,  as  the  cone  clutch,  hav- 
ing only  a  single  friction  surface,  must  be  of  large  diam- 


eter. One  well-known  foreign  car  that  he  knew  of  has 
a  cone  clutch  that  made  it  almost  impossible  to  shift  from 
a  higher  to  a  lower  gear  without  what  is  known  as  double 
clutching ;  that  is,  disengaging  the  clutch  and,  after  a 
slight  interval,  bringing  it  into  engagement  again  for  an 
instant.  There  is  also  much  misunderstanding  of  the  real 
function  of  the  clutch  brake.  A  clutch  brake  is  of  no  serv- 
ice in  changing  from  a  higher  to  a  lower  gear,  as  in  that 
case  the  clutch  needs  to  be  speeded  up  rather  than  re- 
tarded. Crane  had  a  good  word  to  say  for  the  single 
plate  clutch  with  lubricated  asbestos  lining.  More  than 
100,000  miles  of  service  of  such  a  clutch  had  resulted  in 
no  appreciable  wear. 

Prof.  Lay  said  that  another  pair  of  conflicting  require- 
ments was  that  in  hard  pulling  you  want  the  clutch  to 
hold  without  slipping,  while,  when  first  engaging  you  want 
it  to  slip,  but  Crane  thought  this  requirement  could  easily 
be  met  by  suitable  arrangement  and  handling  of  the  con- 
trol members. 

B.  B.  Bachman  complimented  Chase  on  the  nature  of  his 
paper,  saying  that  it  represented  an  excellent  type  of  re- 
search. He  added  that,  in  connection  with  the  standards 
work,  he  had  always  insisted  on  the  importance  of  gath- 
ering data  from  practice.  One  factor  which  was  not 
covered  in  the  paper,  but  is  important,  is  the  unit  pres- 
sure on  the  splines.  If  this  was  obtained  for  the  differ- 
ent clutches  surprising  differences  would  be  discovered. 
Another  item  to  which  he  called  attention  was  the  clutch 
pilot  bearing.  This  bearing  is  located  in  an  inaccessible 
place  and  is  sometimes  hard  to  lubricate,  and  for  this 
reason  the  use  of  a  ball  bearing  at  this  point  is,  he  said, 
beset  with  difficulties. 

F.  E.  Moscovics  called  attention  to  the  coil  type  of 
clutch  used  on  the  early  Mercedes  cars.  These  clutches, 
he  said,  were  exceedingly  compact,  yet  held  firmly  when 
under  load,  and  also  slipped  well  when  handled  carefully. 
Crane  said  his  firm  repaired  a  Mercedes  1906  car  and  in 
that  way  gained  some  experience  with  that  type  of  clutch. 
Owing  to  the  small  inertia  of  the  driven  part  the  gears 
shifted  very  readily — it  almost  felt  as  though  there  was 
nothing  removed  by  the  shifting  lever.  The  clutch  had 
to  be  handled  carefully,  however,  as  otherwise  it  was 
likely  to  grab.  Another  defect  was  that  if  the  clutch  was 
allowed  to  slip  for  any  length  of  time  the  wear  was  very 
rapid.  Other  members,  including  Messrs.  Sperry  and 
McGeorge,  attested  to  the  excellent  qualities  and  exten- 
sive use  of  this  type  in  various  lines  of  industry. 

In  closing  the  discussion   Chase  said  that  he  believes 

the  need  for  low  spinning  weight  emphasized  by  Crane 

is  best  realized  by  the  multiple  disc  design,  since  sufficient 

capacity  can  be  had  without  using  friction  faces  of  large 

diameter  or  weight. 

While  acquainted  with  the  Mercedes  type 
of  clutch  the  author  said  he  had  omitted 
reference  to  it  for  the  same  reason  that 
reference  to  other  types  not  now  exten- 
sively used  had  been  omitted — namely, 
that  he  preferred  to  confine  the  discussion 
to  widely-used  commercial  types. 

Prof.  W.  E.  Lay  of  the  University  of 
Michigan  presented  the  concluding  paper. 
It  was  entitled  "Co-operation  in  Research." 
He  contrasted  industrial  and  technical 
school  research  and  defined  the  field  for 
each.  The  major  portion  of  the  paper  was 
devoted  to  a  description  of  the  new  testing 
laboratory  of  the  University  of  Michigan, 
which  is  specially  well  equipped  to  make 
engine  and  chassis  tests  as  well  as  tests  of 
a  metallurgical  character. 
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The  Aeronautic  Session 


AT  the  aeronautic  session  held  on  Wednesday  morn- 
ing J.  G.  Vincent  occupied  the  chair.  Three  papers 
"  were  presented,  one  of  a  somewhat  technical  and 
the  other  two  of  a  commercial  or  economic  character,  as 
follows:  Aviation  Powerplant  Development,  by  G.  C. 
Mead  and  L.  E.  Pierce;  Air  Transportation  and  the  Busi- 
ness Man,  by  Col.  V.  E.  Clark,  and  Need  for  Federal  Con- 
trol in  Commercial  Aviation,  by  S.  H.  Philbin.  Following 
is  an  abstract  of  the  paper  by  Messrs.  Mead  and  Pierce. 

Aviation  Power  Plant  Development 

Aeronautical  engineers  unconsciously  consider  that  an 
engine  must  weigji  less  than  2  lb.  per  hp.,  and  that  the 
fuel  consumption  is  satisfactory  if  it  is  in  the  neighbor- 
hood of  0.50  lb.  per  h.p.-hr.  Such  an  engine  rarely  lasts 
more  than  50  hr.  without  a  top  overhaul,  which  is  equiva- 
lent to  6000  miles  of  air  travel.  The  airplane  designer  is 
inclined  to  believe  he  must  have  maximum  power  and 
minimum  weight  at  any  cost.  In  this  case,  the  cost  is 
the  reduced  life  of  the  engine.  The  commercial  require- 
ments involve  the  use  of  entirely  new  factors,  since  the 
prime  requisites  of  commercial  work  are  efficiency  and 
durability,  which  changes  the  engine  design  considerably. 
Our  definition  of  durability  is  long  life.  All  aeronau- 
tical engines  must  be  reliable,  but  in  the  past  durability 
has  been  sacrificed  for  light  weight  per  horsepower.  The 
weight  factor  for  engines  with  these  requirements  be- 
comes at  least  3%  lb.  per  hp.  Commercial  engines  should 
run  at  least  16,000  miles  without  a  top  overhaul,  with  a 
fuel  consumption  approaching  0.40  lb.  per  hp.-hc.  These 
constants  contrast  sharply  with  those  for  the  military  re- 
quirements. In  this  connection  it  is  interesting  to  com- 
pare these  figures  with  those  for  the  Wrights'  first  en- 
gine, which  weighed  approximately  7.6  lb.  per  hp.  This 
is  a  decided  indication  of  the  progress  that  has  been 
made. 

The  power  available  from  a  single  cylinder  depends 
upon  the  dimensions  of  the  cylinder,  the  speed  of  opera- 
tion and  the  compression  ratio.  Taking  up  the  cylinder 
dimensions  first,  we  find  that  a  5%-in.  bore  cylinder  was 
practically  the  limit  at  the  close  of  the  war,  which  made 
available  some  45  hp.  per  cylinder  and  resulted  in  a  large 
number  of  cylinders  where  considerable  power  was  re- 
quired. The  limiting  factor  for  the  bore  appears  to  be 
the  reciprocating  parts.  With  large  bores,  the  pistons 
become  difficult  to  cool  in  the  usual  manner.  This  is  noi 
an  insurmountable  obsta- 
cle, since  several  expedi- 
ents are  known  for  cool- 
i  n  g  pistons  in  other 
ways.  The  principal  rea- 
son is  that  the  power  re- 
quired to  overcome  the 
inertia  of  the  reciprocat- 
ing parts  increases  rap- 
idly with  the  increase  in 
the  cylinder  bore  at  a 
given  speed.  Indicated 
mean  effective  pressure 
is  independent  of  cylin- 
der size,  at  least  so  far 
as  our  experience  to  date 
goes.  Therefore,  as  the 
cylinder  bore  increases, 
the  reciprocating  weights 
increase  and  the  speed  of 


the  crankshaft  must  be  decreased  to  permit  of  a  good 
brake  mean  effective  pressure.  At  present,  cylinders  of 
7-in.  bore  are  being  operated  successfully  at  speeds  as  high 
as  1400  r.p.m.,  with  brake  mean  effective  pressures  corre- 
sponding to  those  obtained  with  any  of  the  smaller  cylin- 
ders. Powers  as  high  as  65  hp.  are  now  obtainable  from  a 
single  cylinder  of  this  size,  a  gain  of  30  per  cent. 

Taking  up  the  question  of  stroke,  it  has  been  found 
that  a  "square"  engine,  one  having  the  bore  equal  to  the 
stroke,  makes  the  lightest  possible  construction.  When 
the  valves  are  placed  in  the  head,  it  is  very  difficult  with 
long  strokes  to  secure  sufficient  valve  area,  and  still  cool 
them  properly  so  that  they  will  stand  up  under  the  tem- 
peratures resulting  from  the  high  mean  effective  pressures. 

The  speed  of  the  engine,  or  its  rate  of  doing  work,  is 
quite  important.  The  limiting  factor  here  becomes  the 
propeller  speed.  With  the  pursuit  ships  it  is  possible  to 
run  the  propeller  up  to  2100  r.p.m.,  but  for  commercial 
work,  due  to  lower  flying  speeds,  it  is  not  desirable  to  turn 
the  propeller  nearly  so  fast,  because  of  the  effect  on  pro- 
peller efficiency.  A  propeller  speed  of  1800  to  2000  r.p.m.  is 
considered  more  or  less  standard  for  military  work,  and 
from  1000  to  1400  r.p.m.  for  commercial  work.  In  the  case 
of  a  dirigible,  the  propellers  turn  about  550  r.p.m.  The 
question  immediately  arises,  Why  not  gear  the  engine? 
For  military  work,  no  commercially  manufacturable  gear- 
ing has  been  devised  which  permits  a  reasonable  power- 
plant  weight  per  horsepower. 

It  has  been  found  desirable  to  increase  the  compression- 
ratios  as  much  as  possible,  to  permit  the  maximum  power 
output  of  the  engines  at  great  altitudes.  The  maximum 
compression-ratio  from  which  a  gain  in  power  can  be  se- 
cured is  7  to  1.  So  far,  the  size  of  the  cylinder  does  not 
seem  to  limit  the  use  of  such  a  compression.  Above  5% 
to  1  it  is  desirable  to  use  some  anti-knock  substance  such 
as  benzol,  if  it  is  necessary  to  operate  the  engine  on  the 
ground  under  full  power. 

M.  E.  P.  Possible  With  and  Without  Dope 

Without  dope,  it  is  possible  to  secure  130  lb.  per  sq.  in. 
mean  effective  pressure  in  water-cooled  cylinders,  and  with 
dope  as  high  as  145  lb.  per  sq.  in.  it  follows  that  we  shall 
be  able  to  produce  much  larger  powerplants  with  fewer 
cylinders  than  formerly,  if  a  demand  for  them  arises. 

Great  strides  are  being  made  in  the  development  of  air- 
cooled  cylinders  for  aviation  work.    The  British  report  be- 
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ing  able  to  obtain  as  high  mean  effective  pressures  as  with 
water-cooled  cylinders.  So  far,  the  maximum  mean  effec- 
tive pressure  which  has  been  developed  in  this  country  with 
large  air-cooled  cylinders  is  in  the  neighborhood  of  110  lb. 
per  sq.  in.  With  relatively  small  cylinders,  pressures  as 
high  as  125  lb.  per  sq.  in.  have  been  secured.  Thus  far 
satisfactory  air-cooling  has  been  limited  to  radial  engines. 
Air-cooling  has  advantages  for  an  airplane,  due  to  the  tre- 
mendous differences  in  temperature  under  which  the  en- 
gines are  forced  to  operate.  It  also  makes  the  engine 
somewhat  less  vulnerable  when  used  for  military  purposes. 
This  does  not  seem  to  be  a  very  important  feature,  since 
most  planes  that  are  shot  down  apparently  fall  because  of 
fire  rather  than  any  other  cause.  The  disadvantages  of 
this  type  of  cooling  are  that  it  allows,  so  far,  relatively  low 
mean  effective  pressures,  increases  the  parasite  resistance 
of  the  airplane  considerably,  and  does  not  permit  easy  tem- 
perature-control. 

Four  cylinders  in  line  are  not  satisfactory,  due  to  both 
the  power  limitations  and  the  vibration.  Six  cylinders 
form  an  ideal  combination,  since  it  is  possible  to  obtain 
powers  as  high  as  400  hp.  from  this  number,  and  the  en- 
gines are  perfectly  balanced  mechanically.  The  weight 
factor  for  a  six-cylinder  engine  is  from  2.5  to  3.5  lb.  per 
hp.,  depending  upon  the  service.  The  limit  of  the  number 
of  cylinders  that  can  be  put  satisfactorily  in  one  line  is 
eight,  due  to  the  torsional  vibrations  of  the  crankshaft. 
The  weight  of  such  an  engine  is  about  20  per  cent  greater 
per  horsepower  than  for  a  six-cylinder  engine,  due  to  the 
long  crankshaft  and  crankcase,  but  for  such  uses  as 
dirigible  work  the  durability  and  efficiency  of  this  type  are 
sure  to  recommend  it.  Over  500  hp.  is  available  in  a  single 
unit  of  this  type. 

The  V-type  eight-cylinder  engine  is  undoubtedly  the 
lightest  water-cooled  engine  known,  for  the  reason  that 
it  has  the  shortest  crankshaft  for  a  given  power.  Weight 
factors  of  1.45  lb.  per  hp.  have  been  secured  from  this  type 
of  engine. 

It  has  already  been  proved  that  eight  cylinders  of  suffi- 
cient power  to  give  400  hp.  at  2000  r.p.m.,  which  is  a  pur- 
suit propeller-speed,  do  not  involve  reciprocating  parts  of 
sufficient  weight  to  make  the  vibration  serious  to  the  plane 
structure. 

V-type  12-cylinder  engines  are  used  considerably  for 
short-distance  bombing  airplanes,  where  the  engine  weight 
Is  a  factor.  Small  engines  of  this  type  will  undoubtedly  be 
in  demand  for  pleasure  purposes,  just  as  they  are  in  auto- 
mobile work.  The  best  weight-factor  from  a  12-cylinder 
engine  is  in  the  neighborhood  of  1.9  lb.  per  hp.  With  a 
given  displacement  the  12-cylinder  engine  presents  much 
more  exposed  cylinder  and  port  area  to  the  cooling  water 
and  therefore  a  considerably  larger  radiator  is  required 
than  for  a  fewer  number  of  cylinders.  This  increases  the 
total  weight  of  the  powerplant  and  also  its  head-resistance. 

Radial  Engines 

Serious  consideration  has  been  given  to  radial  engines, 
particularly  by  the  British.  The  weight-factor  for  this 
type  of  engine  is  about  2  lb.  per  hp.,  when  the  design  is 
such  as  to  permit  the  engine  to  operate  satisfactorily  for 
50  hr.  This  is  practically  the  same  weight-factor  as  for 
the  V-type  eight-cylinder  water-cooled  engine  complete 
with  water  and  radiator,  so  that  there  is  really  no  saving 
in  weight.  Moreover,  a  radial  engine  of  a  similar  power 
to  that  of  the  V-type  eight-cylinder  engine  has  an  enor- 
mously increased  parasite  resistance.  Radial  engines  prop- 
erly balanced  are  very  smooth-running  and  compact  as  re- 
gards the  concentration  of  weight.  The  temperature  con- 
trol is  very  difficult.  Fuel  consumptions  similar  to  those 
obtained  with  water-cooled  engines  are  now  possible,  but 
the  oil  consumptions  are  just  about  twice  those  for  the 


standard  water-cooled  types.  Water-cooled  radial  engines 
have  been  built,  such  as  the  Salmson,  made  in  France,  but 
there  does  not  seem  to  be  any  particular  value  in  such  de- 
signs. 

In  a  summary  the  authors  made  the  following  state- 
ments :  We  have  not  reached  the  limiting  size  for  any  type 
of  engine  as  regards  the  maximum  power  available.  No 
increase  in  engine  performance  can  be  expected  unless  new 
materials  of  construction,  new  fuels  or  new  cycles  of  oper- 
ation are  made  available.  Continued  development  will  re- 
fine the  practices  of  the  art  and  result  in  bettering  the  life 
of  the  engine  and  the  service  it  renders,  rather  than  its  per- 
formance. Therefore,  increased  airplane  performance 
must  be  secured  mainly  by  improvement  in  airplane  de- 
sign. Great  advance  seems  to  be  possible  in  this  direction. 
One  reason  for  the  tremendous  powerplants  available  for 
airplanes  has  been  the  effort  to  secure  performance  by 
brute  strength.  Absurdities  can  soon  be  reached  if  this 
trend  of  development  continues.  It  is  certainly  worthwhile 
to  consider  what  can  be  done  with  a  reasonable-sized 
power-unit,  by  altering  the  design  of  the  airplane.  As 
shown  in  the  last  Pulitzer  Trophy  Race,  excessive  horse- 
power is  not  necessary  to  secure  high  speeds.  The  next 
few  years  should  see  a  reduction  in  the  power  demanded 
of  pursuit  engines. 

More  Miles  Per  Gal.  of  Fuel  Desirable 

It  is  high  time  that  attention  be  given  to  a  most  im- 
portant problem,  the  fuel  mileage  obainable  from  a  given 
airplane.  It  is  unquestionably  true  that  the  average  per- 
son could  not  afford  to  operate  some  airplanes,  even  though 
he  might  be  able  to  purchase  one,  because  of  the  poor  mile- 
age secured  from  a  gallon  of  fuel.  This  is  an  essential 
consideration  for  commercial  work,  due  to  its  effect  on  the 
profits  of  an  operating  company,  and  should  be  given  study 
by  the  military  authorities  also,  on  account  of  the  effect  it 
has  upon  the  quantities  of  fuel  required  in  case  of  hostili- 
ties. This  is,  to  our  minds,  the  best  and  most  obvious  rea- 
son why  the  power  requirements  for  aeronautical  power- 
plants  should  be  reduced  rather  than  increased.  It  is  not 
commercially  possible  to  build  so  many  power  units  within 
a  given  range.  Airplane  designers  must  be  satisfied  with 
fewer  units,  if  we  are  to  commercialize  the  business. 

It  is  believed  that  the  effect  of  engine  dimensions  on 
maneuverability  is  largely  overestimated.  The  reason  that 
popular  comment  is  so  often  to  the  effect  that  the  engine 
is  the  most  important  factor  is  the  fact  that  there  is  no 
ready  means  by  which  the  aerodynamic  qualities  of  the 
airplane  affecting  maneuverability  can  be  thoroughly  an- 
alyzed and  visualized.  For  similar  horsepowers  engine 
type  rather  than  overall  size  will  have  the  greatest  effect 
on  the  parasite  drag  of  the  fuselage  group.  The  efficiency 
of  the  cooling-element  design  for  water-cooled  engines  is 
considerably  better  than  that  for  air-cooled  engines.  Be- 
tween practical  limits,  the  effects  on  the  performance  of 
the  airplane  of  variations  in  the  values  of  engine  weight 
per  horsepower,  of  cooling  efficiency,  of  fuel  economy  and 
of  altitude  performance  of  the  engine  are  very  pronounced. 
The  demands  of  super-performance  in  military  designs  and 
greatest  operating  efficiency  in  commercial  designs  will 
require  the  development  of  engine  types  which  are  most 
favorable  in  these  respects.  The  relative  importance  of 
the  factors  involved  is  governed  by  the  particular  service 
for  which  the  airplane  is  designed. 

Problems  of  powerplant  installation  are  centered  about 
the  need  of  a  close  co-operation  between  the  builders  of  air- 
planes and  engines.  The  requirements  of  each  system  of 
installation  can  be  met  only  be  acquiring  a  correct  knowl- 
edge of  what  these  requirements  are  and  satisfying  them 
fully.  A  study  of  the  engine  mounting  in  complete  detail, 
developing  the  truss  system  to  accommodate  all  of  the  en- 
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gine  forces  involved,  both  static  and  dynamic,  is  a  most 
important  requirement  in  insuring  a  successful  installa- 
tion. Simplicity  and  practicality  of  design  and  the  suita- 
bility of  the  accessory  equipment  used  are  most  essential 
in  the  development  of  the  several  powerplant  systems.  The 
development  of  the  complete  powerplant  installation  must 
be  made  with  a  view  to  permitting  the  greatest  possible 
degree  of  service  accessibility.  Only  in  such  a  way  can 
the  proper  mechanical  attention  be  assured  for  the  power- 
plant.  The  fact  must  not  be  lost  sight  of  that  the  industry 
is  in  a  formative  period  and  for  this  reason  we  must  ex- 
pect to  spend  a  tremendous  amount  of  time  and  money  in 
research.  We  cannot  standardize  without  the  necessary 
knowledge,  and  we  cannot  obtain  that  knowledge  without 
research. 

After  the  presentation  of  the  above  paper,  Elmer  Sperry 
gave  as  a  volunteer  paper  an  outline  of  some  development 
work  he  has  been  doing  in  the  line  of  compound  Diesel  en- 
gines for  automotive  purposes.    Just  why  this  was  inserted 
in  the  aeronautic  session  was  not  explained.     Sperry  re- 
ferred to  the  fire  risks  connected  with  our  present  air- 
planes and  cited  accidents  in  the  air  mail  service  in  sup- 
port of  his  statement.     He  said 
that  in  his  type  of  Diesel  engine 
he  used  what  he  called  bunker 
oil  which  actually  had  fire  extin- 
guishing properties.    He  had  re- 
cently read  of  the  use  of  magne- 
sium   in    commercial    work    and 
obtained    some    samples    of    the 
metal.     He  expected  that   there 
was  something  wrong  with  the 
metal  and  found  this  to  be  the 
case,  in  that  the  chips  produced 
in  working  it  were  apt  to  catch 
fire.       Squirting    water    on    the 
metal  would  only  make  matters 
worse,    and    to    reduce    the    fire 
danger,  in  the  factory  in  Frank- 
fort, Germany,  where  they  pro- 
duced this  metal,  they  supplied 
each  of  the  workmen  with  a  pail 
of  the  same  grade  of  heavy  oil 
which  he  used  for  engine  fuel. 
The  pail  of  oil  hung  close  to  the 
lathes  and  the  oil  was  for  use  in  smothering  an  outbreak 
of  flames. 

Sperry  showed  on  the  screen  photographs,  drawings 
and  indicator  cards  of  a  three-cylinder  compound  expan- 
sion engine  with  two  7  by  11  inch  high  pressure  cylinders. 
The  low  pressure  cylinder  is  located  between  the  two  high 
pressure  cylinders  and  receives  the  discharge  from  these 
two  cylinders  alternately.  The  lower  end  of  the  low  pres- 
sure cylinder  is  used  as  a  precomprcssor  and  forces  into 
the  high  pressure  cylinders  a  much  greater  amount  of 
charge  than  could  be  gotten  in  by  suction.  Owing  to  this 
precompression  and  the  resulting  supercharging  the  com- 
pression space  is  not  nearly  so  flat  as  in  the  ordinary  Diesel 
engine,  and  the  proportion  of  surface  or  cooling  area  to 
volume  of  compression  space  is  therefore  much  smaller. 
As  in  the  regular  Diesel  cycle,  nothing  but  air  is  drawn 
into  the  precompressor  and  transferred  to  the  compression 
chamber  of  the  high  pressure  cylinder.  When  the  piston 
in  the  latter  reaches  the  top  of  the  stroke,  fuel  is  injected 
by  a  solid  injection  mechanism  in  the  center  of  the  cylinder 
head  and  the  mixture  ignites  spontaneously  owing  to  the 
heat  of  compression.  The  explosion  pressures  normally 
attained  are  in  the  neighborhood  of  900  lbs.,  per  sq.  in. 
These  are  pressures  usually  associated  with  detonation,  and 
Sperry  claims  to  have  solved  the  problem  of  harnessing 
the  detonation  and  turning  it  to  useful  account. 


The  Supercharged  Compound   Diesel  Type  Engine, 
Described   by   Sperry. 


In  the  high  pressure  cylinders  the  charge  is  expanded 
down  to  about  300  lbs.  per  sq.  in.,  and  it  is  then  trans- 
ferred to  the  low  pressure  cylinder.  The  two  high  pres- 
sure cylinders  are  set  to  explode  alternately  at  equal  in- 
tervals, working  on  cranks  in  the  same  plane.  Using  the 
high  pressure  cylinders  only,  Sperry  stated,  he  obtained 
only  29  hp.,  while  with  the  low  pressure  cylinder  operat- 
ing in  addition  the  output  was  increased  to  200  hp.  In 
reply  to  a  question  by  Dr.  Miller  as  to  whether  any  trouble 
was  experienced  from  sulphur  in  the  fuel,  Mr.  Sperry  said 
that  it  was  necessary  to  keep  the  exhaust  temperature 
above  the  temperature  of  water  condensation.  Mean  effec- 
tive pressures  of  from  62  to  75  lb.  per  sq.  in.  are  obtained. 
A  number  of  indicator  cards  from  the  engine,  obtained 
with  an  ordinary  piston  type  of  indicator,  were  thrown  on 
the  screen,  and  emphasis  was  laid  on  the  fact  that  the 
combustion  line  was  absolutely  vertical,  showing  that  the 
combustion  took  place  very  rapidly.  It  is  thus  shown  that 
one  of  the  objections  often  raised  against  the  use  of  the 
Diesel  engine  in  automotive  practice,  that  the  charge  won't 
burn  sufficiently  rapidly,  is  not  well  founded.  In  the  low 
pressure  cylinder  the  exhaust  is  through  a  port  at  the 
lower  end,  which  is  closed  some 
time  after  the  piston  has  started 
on  its  upstroke,  and  the  gas 
remaining  in  the  cylinder  is 
then  compressed  until  at  the  end 
of  the  stroke  the  pressure  is 
substantially  equal  to  the  trans- 
fer pressure  of  300  lb.  per  sq. 
in.,  thus  forming  a  cushion  for 
the  low  pressure  piston  and  also 
tending  to  reduce  losses  due  to 
clearance  in  the  low  pressure 
cylinder. 

Sperry  had  thrown  on  the 
screen  a  sectional  and  an  out- 
side view  of  a  so-called  Diesel 
aircraft  engine  built  by  Dr. 
Junkers  in  Germany  (views  al- 
ready shown  in  Automotive  In- 
dustries) and  remarked  that 
there  were  shown  two  spark 
plugs  in  the  cylinder  wall,  which 
proved  that  it  was  not  a  real 
Diesel  engine.  The  compression  pressure  used  was  only 
about  250  lb.  per  sq.  in.  and  there  was,  moi-eover,  the  com- 
plication of  the  double  crankshaft.  In  reply  to  questions 
during  the  discussion  Mr.  Sperry  said  that  the  fuel  con- 
sumption amounted  to  0.42  lb.  per  hp.-hr.  and  that  the 
maximum  speed  attained  was  2400  r.p.m.     . 

The  engine  which  Sperry  has  built  and  on  which  the 
indicator  tests  were  made  was  of  the  marine  type  and 
weighed  about  27  lb.  p.  hp.  He  has  now  agreed  with  the 
Government  to  build  a  light  engine  of  similar  design 
which  is  not  to  exceed  5  lb.  per  hp.,  and  he  hopes  to  im- 
prove upon  this  figure. 

A.  D.  T.  Libby  asked  what  had  been  the  experience  with 
regard  to  the  increase  in  power  by  the  use  of  two  or  more 
spark  plugs  in  such  large  cylinders  as  discussed  in  the 
papers. 

J.  G.  Vincent  replied  that  he  had  had  experience  with 
a  four  valve  dirigible  engine  of  6%  in.  bore  and  7'/2 
in.  stroke,  a  type  of  engine  in  which  fuel  economy  was 
very  important.  The  engine  had  four  spark  plugs  per 
cylinder.  With  all  four  plugs  in  good  condition  the  en- 
gine would  run  without  appreciable  knock,  although  it  was 
impossible  to  go  beyond  a  compression  ratio  of  5  to  1, 
which  was  ascribed  to  a  slight  variation  in  the  distribu- 
tion. If  three  of  the  plugs  were  cut  out  the  engine  would 
go  nearly  through  the  roof,  and  it  ran  about  as  badly  on 
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three  as  on  two  plugs.     This  engine  operated  constantly 
at  1400  r.p.m. 

A  member  asked  why  it  was  that  no  more  progress  had 
been  made  in  this  country  in  the  line  of  water-cooled 
radial  engines  which  seemed  to  have  reached  a  high  stage 
of  development  abroad.  To  this  L.  E.  Pierce  replied 
that  his  company  (Wright  Aeronautical  Corp.)  is  now 
working  on  the  air-cooled  engine  problem,  and  after  that 
had  been  solved  they  would  take  up  the  water  cooled  en- 
gine. Vincent  said  that  air-cooled  engines  were  made 
radial  because  of  cooling  requirements  and  not  because  of 
aircraft  requirements.  He  also  referred  to  Sperry's  men- 
tion of  the  fire  hazard  and  averred  that  it  was  not  nearly 
so  great  as  made  out  by  Sperry.  The  pilots,  as  a  rule,  do 
not  dread  fire  nearly  as  much  as  the  possibility  of  being 
obliged  to  land  in  rough,  restricted  fields.  He  himself  had 
no  more  fear  of  an  airplane  catching  fire  than  of  the  same 
thing  happening  to  an  automobile.  Engineers  now  knew 
how  to  build  airplanes  so  as  to  make  them  practically  fire- 
proof; that  is,  even  if  a  leak  should  develop  in  the  fuel 
system  the  fuel  would  not  accumulate  in  any  place  where 
there  was  a  chance  of  igniting  it.  It  was  true  that  there 
had  been  some  cases  of  fire  on  the  planes  of  the  air  mail 
service,  but  this  was  due  to  the  fact  that  the  Post  Office, 
owing  to  lack  of  sufficient  funds,  was  compelled  to  make 
use  of  obsolete  equipment. 

John  McGeorge  pointed  out  that  while  at  McCook  Field 
the  previous  week  he  observed  that  the  fuel  joints  on  some 
of  the  engines  there  were  poorly  made,  and  that  this 
might  be  one  of  the  explanations  of  the  occasional  burn- 
ing up  of  planes.  It  was  not  a  matter  of  poor  design  but 
merely  of  poor  workmanship.  Vincent  said  it  had  to  be 
remembered  that  at  the  Field  they  got  engines  for  test 
from  all  over  and  that  some  of  these  naturally  were  some- 
what crudely  built.  But  before  they  were  put  into  planes 
they  were  always  given  extended  block  tests. 

Mr.  Caldwell  said  that  what  we  wished  to  commercial- 
ize was  not  so  much  the  art  of  flying  as  the  aircraft  in- 
dustry. If  it  were  possible  to  develop  a  good  pleasure  air- 
plane it  should  not  be  difficult  to  find  an  extensive  market 
ll«-  referred  to  the  possibilities  of  the  helicopter, 
which  does  not  require  a  big  field  to  start  from  and  land 
in.  can  rise  to  a  considerable  altitude  in  a  few  minutes 
and  is  much  less  unwieldly  than  a  plane.  The  French 
were  doing  development  work  on  helicopters,  but  had  not 
to  date  achieved  any  very  notable  results.  Col.  Clark,  the 
author  of  one  of  the  papers  of  the  morning,  later  said  that 
he  did  not  think  highly  of  the  possibilities  of  the  heli- 
copter. Its  stability  must  of  necessity  be  rather  uncer- 
tain, not  much  speed  in  a  horizontal  direction  could  be  ex- 
pected,  and   there   would   always  be   a   considerable   ele- 


ment of  danger  if  the  engine  should  stop  accidentally  while 
the  helicopter  is  in  flight. 

In  Col.  Clark's  paper  the  possibilities  of  getting  capi- 
tal to  seek  investment  in  aeronautic  enterprises  were  dis- 
cussed and  it  was  shown  that  the  prospects  were  not  very 
rosy.  This  point  was  taken  up  by  Fred  Moscovics,  who 
said  that  capitalists  should  be  appealed  to  to  help  the 
movement  along  on  patriotic  grounds  without  any  par- 
ticular view  to  profits.  It  had  been  the  fact  throughout 
history  that  those  nations  which  had  the  most  advanced 
system  of  transportation  also  led  in  culture  and  in  civiliza- 
tion. He  had  spent  the  winter  on  the  Pacific  Coast,  where 
there  was  more  flying  than  in  any  other  part  of  the  coun- 
try, and  he  gave  some  figures  as  to  the  time  that  could  be 
saved  by  the  use  of  airplanes  over  different  routes.  Seat- 
tle and  San  Francisco  are  800  miles  apart  and  the  trip 
by  railroad  takes  more  than  a  day.  The  aerial  distance  is 
much  shorter  than  the  distance  by  train  and  the  air  trip 
can  be  made  in  about  8  hours.  Vincent  agreed  that  com- 
mercial aviation  had  the  best  chance  where  other  means 
of  transportation  are  comparatively  poor. 

A  representative  of  the  Air  Service  stated  that  they  had 
recently  developed  a  method  of  predetermining  the  static 
thrust  of  a  propeller  of  given  dimensions;  that  is,  the 
thrust  exerted  by  the  propeller  when  the  airplane  is  at  rest 
and  the  propeller  is  being  revolved  at  any  given  speed.  It 
was  found  that  there  is  a  certain  relation  between  the 
thickness  of  the  blade  and  the  thrust.  The  newly  discov- 
ered method  permitted  of  calculating  in  advance  the  horse 
power  which  a  propeller  will  absorb  at  different  speeds. 
The  usual  ratio  between  thrust  and  horse  power  was  7. 
The  thrust  varied  as  the  square  of  the  revolutions  per 
minute,  and  by  increasing  the  diameter  of  the  propeller 
and  at  the  same  time  reducing  the  speed  of  revolution  to 
keep  the  strain  due  to  centrifugal  force  constant,  the 
thrust  ratio  could  be  increased  to  10.5  to  1.  He  was  of  the 
opinion  that  eventually  the  propeller  would  be  used  in 
landing.  In  traveling  over  the  country  he  had  observed 
large  districts  where  it  would  seem  almost  impossible  to 
construct  landing  fields  for  airplanes,  and  yet  birds  landed 
there  every  day.  When  a  bird  lands  it  first  comes  down  at 
considerable  speed  and  then,  just  before  touching  the 
ground  it  Haps  its  wings,  that  is,  it  exerts  considerable 
power,  which  enables  it  to  land  in  a  comparatively  re- 
stricted space. 

Col.  Clark,  referring  to  a  statement  by  a  previous 
speaker,  that  one  of  the  ways  of  getting  cities  to  provide 
landing  fields  was  to  give  them  an  air  mail  service,  said 
that  he  was  not  sure  that  such  an  inducement  would  have 
much  effect.  Salt  Lake  City,  for  instance,  voted  an  ap- 
(Continued  on  page  1161) 
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the  flame  must  propagate  itself  is  greatly  decreased,  hence 
detonation  velocities  are  not  reached. 

Replying  to  the  remarks  on  the  advantages  of  the 
Knight  engine  from  the  turbulence  standpoint,  he  stated 
that  he  agreed  in  this  and  that  there  is  apparently  but 
one  disadvantage  to  the  Knight  engine,  and  that  is  the 
location  of  the  spark  plug  in  the  pole  of  revolution  of  the 
stream  of  turbulence  and  up  in  a  chamber  out  of  the 
way.  The  turbulence  is  so  good,  he  said,  in  these  en- 
gines that  notwithstanding  the  low  m.e.p.  the  fuel  economy 
is  good.  The  reason  for  this  is  that  the  turbulence  makes 
up  for  the  loss  of  compression,  and  in  a  measure  acts  as 
its  equivalent. 

C.  A.  French  in  presenting  his  paper  on  flame,  printed 
in  last  week's  issue  of  Automotive  Industries,  advanced 
several  interesting  theories,  some  of  which  were  accepted 
as  a  step  in  the  development  of  present  knowledge  on  this 
subject  and  others  which  were  questioned  by  the  members. 
It  will  be  recalled  that  the  author  reached  the  conclusions 
that  to  burn  heavy  fuels  with  a  blue  flame  it  is  desirable  to 
1.  Thoroughly  vaporize  fuel.  2.  Retard  speed  of  oxidation. 
3.  Crack  opaque  vapors  before  ignition  by  use  of  radiant 
heat.  4.  Raise  compression  and  use  reasonable  excess  of 
air.  5.  Ionization  to  prevent  ignition.  6.  Induce  great 
turbulence.  7.  Destroy  reverberatory  action  of  combus- 
tion chamber  walls.  8.  Eliminate  pockets  in  the  combus- 
tion chamber.  9.  Locate  spark  plug  in  exact  center  of  com- 
bustion chamber. 

A  written  discussion  by  0.  B.  Zimmerman  made  the 
point  that  we  must  correct  our  fundamental  theories  on 
what  actually  occurs  in  the  combustion  chamber  if  we  are 
going  to  perfect  our  engines.  French's  paper,  he  said,  helps 
us  to  visualize  flame  propagation  and  to  realize  the  ef- 
fects of  changes  in  the  mixture,  shape  of  the  container, 


etc.  It  will  also  help  to  bring  home  the  point  to  refiners 
regarding  the  need  of  a  more  uniform  liquid  fuel. 

He  stated  that  we  are  not  far  short  of  the  time  when 
the  molecular  structure  of  the  fuel  can  be  commercially 
rearranged  to  provide  us  with  a  better  fuel.  Brewer 
added  that  combustion  should  be  so  rapid  that  it  should  be 
complete  before  the  piston  has  traveled  1/10  of  its  stroke. 

Prof.  Wilson  disagreed  with  French  in  his  ideas  of  the 
molecular  and  atomic  structure  of  the  fuel  and  showed  by 
models  what  is  generally  recognized  as  the  structural  form 
making  up  the  molecule  of  fuel.  Such  a  conception,  he 
stated,  is  as  necessary  a  fundamental  to  the  chemist  as 
a  true  working  drawing  is  to  the  engineer.  He  stated 
that  all  atoms  do  not  occupy  the  same  space  as  French  con- 
tends, but  may  vary  in  size  in  the  proportion  of  1  to  32. 
From  past  research  it  is  known  that  molecules  are  tied 
together  in  different  ways  and  have  different  structures. 
He  showed  by  means  of  models  the  construction  of  hex- 
ane,  and  the  benzine  ring.  With  the  straight  chain  con- 
struction he  stated  that  the  hydrogen  burns  first  and  the 
carbon  on  the  free  ends  only  after  hydrogen  is  combined. 

In  the  absence  of  Sir  Dugald  Clerk,  his  paper  entitled 
Cylinder  Actions  in  Gas  and  Gasoline  Engines  was  pre- 
sented in  digest  form  by  Prof.  Daniel  Roesch.  Brewer 
reviewed  at  length  the  work  done  by  Sir  Dugald.  He 
stated  that  in  1906  there  was  a  marked  revival  in  research 
work  on  internal  combustion  engines.  The  complete 
theory  of  the  thermo-dynamics  of  internal  combustion  en- 
gines was  largely  developed  in  the  few  years  around  that 
time.  Brewer  stated  that  the  United  States  has  now  out- 
stripped Europe  in  automobile  engine  research.  No  dis- 
cussion was  given  of  Sir  Dugald's  paper.  As  Chairman 
Midgley  laughingly  put  it,  "No  one  felt  capable  of  going 
up  against  Sir  Dugald  on  these  matters." 


Highway  Transport  Session 


IN  the  absence  of  H.  W.  Alden,  the  highway  session 
was  presided  over  by  President  David  Beecroft.  The 
important  work  of  the  highway  engineer  in  develop- 
ing better  and  more  enduring  roads  was  discussed  in 
papers  by  A.  T.  Goldbeck  of  the  United  States  Bureau  of 
Roads,  and  C.  J.  Tilden,  engineer  of  the  Highway  and 
Highway  Transport  Educational  Committee,  the  latter 
paper  being  read  by  Albert  Reeves  of  the  National  Auto- 
mobile Chamber  of  Commerce.  The  large  attendance  at 
the  meeting  indicated  the  interest  of  the  engineers  in  this 
subject. 

A.  T.  Goldbeck  made  the  point  in  his  paper  that  the 
ultimate  consumer  does  not  care  who  gets  the  money  or 
how  the  results  are  accomplished  as  long  as  lus  transpor- 
tation bill  is  as  low  as  it  is  possible  to  make  it.  He  stated 
that  the  cost  of  road  construction  and  maintenance  must 
be  reduced,  and  his  remark  that  there  is  something  wrong 
"when  roads  disintegrate  in  two  and  sometimes  in  one 
year"  was  heartily  agreed  with  by  the  engineers  present. 

The  author  made  clear  the  point  that  the  best  highway 
is  the  one  which  carries  the  greatest  amount  of  traffic  for 
the  least  amount  of  money.  Another  point  which  he  em- 
phasized and  dwelt  upon  as  the  main  issue  is  that  the 
highway  and  the  vehicle  should  be  mutually  suited  to  each 
other.  He  stated  that  weights  and  speeds  of  vehicles  arc 
now  limited  because  vehicle  construction  and  road  con- 
struction are  not  balanced  to  meet  the  requirements  of 
one  another. 

Goldbeck  stated   that   in   his   opinion   the   truck  should 


be  designed  to  meet  the  limitations  of  road  construction 
in  the  same  way  that  the  railroad  engine  is  designed  to 
meet  the  load  limitations  placed  on  railroad  track.  In 
order  to  reduce  the  unit  load  on  the  roadbed  and  on  the 
track  the  railroad  engine  has  more  than  four  wheels.  In 
the  same  way  the  possibilities  of  a  greater  number  than 
four  wheels  should  be  considered  by  the  truck  engineers 
as  a  real  step  in  the  way  of  highway  conservation.  Gold- 
beck stated  that  he  did  not  wish  to  go  on  record  as  actu- 
ally favoring  the  multiple-wheel  vehicle,  but  that  he  did 
consider  that  the  merits  of  this  type  of  construction  should 
be  given  very  careful  consideration,  taking  the  angle  of 
road  life  as  one  of  the  dominant  factors. 

In  speaking  of  the  actual  construction  of  the  road,  the 
author  stated  that  the  subsoil  formation  is  of  the  highest 
importance,  as  the  load  is  really  transferred  to  this,  and 
when  the  load  exceeds  the  capacity  of  the  sub-base  the 
road  is  sure  to  disintegrate,  because  this  permits  the  sur- 
face to  break  up. 

Another  factor  in  the  situation  is  that  of  tires.  Gold- 
beck stated  that  as  far  as  the  sub-base  for  the  road  is  con- 
cerned there  is  little  or  no  difference  in  the  solid  or  pneu- 
matic tire,  as  the  loading  of  the  road  per  square  inch  of 
ground  contact  is  about  the  same.  In  other  words,  rela- 
tively there  is  an  extremely  high  unit  load  transmitted  to 
the  sub-surface,  regardless  whether  the  truck  is  pneu- 
matic or  solid  tired,  and  there  is  a  strong  possibility  that 
the  multiple-wheeled  vehicle  will  provide  sufficient  l.\  de- 
creased unit  load  to  give  a  marked  difference  in  road  life. 
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Goldbeck  stated  that  he  hoped  that  the  engineers  would 
co-operate  with  the  government  department  in  working 
out  the  problem  of -what  is  the  best  road  and  what  is  the 
best  way  to  design  a  vehicle,  so  that  combined  cost  of  road 
and  vehicle  would  result  in  the  least  possible  expense  to 
the  consumer. 

Russell  Hoopes,  in  the  discussion,  asked  what  had  been 
found  to  be  the  effect  of  high  and  low  unsprung  weights. 
In  answering  this  the  author  stated  that  there  is  a  slightly 
noticeable  difference  in  road  wear  in  favor  of  low  un- 
sprung weight,  but  that  as  far  as  the  actual  vehicle  pro- 
duced is  concerned  the  difference  is  so  slight  as  to  be  un- 
important. B.  B.  Bachman  brought  up  the  point  that  trucks 
as  now  designed  are  for  the  purpose  of  meeting  road  con- 
ditions as  they  now  exist.  Better  roads,  he  stated,  would 
undoubtedly  have  a  material  effect  on  the  design  of  trucks 
were  these  roads  to  be  sufficiently  universal  to  represent 
average  conditions.  The  object  of  the  truck  as  well  as  the 
road  is  moving  merchandise  at  the  lowest  possible  cost. 
In  this,  Bachman  pointed  out,  the  road  is  a  considerable 
factor,  as  has  been  shown  by  tests  over  the  roads.  He 
stated  that  fuel  consumption  on  one  particular  run  showed 
a  noticeable  difference  in  the  miles  per  gallon  fuel  con- 
sumption of  the  trip  in  traversing  different  highways. 
In  other  words,  the  question  of  getting  the  greatest 
amount  of  mileage  per  gallon  per  ton  of  product  carried 
must  be  considered  from  the  road  standpoint  as  well  as 
that  of  the  truck. 

R.  E.  Wilson  asked  if  the  pneumatic  tire  did  not  help 
reduce  impact  on  the  subsoil.  To  this  the  author  replied 
that  there  was  no  difference  of  importance  noticeable  in 


their  observations,  but  that  unit  loads  are  too  high  on 
the  big  capacity  trucks,  and  it  is  for  this  reason  that  he 
is  looking  for  more  careful  examination  and  possibly  for 
some  important  developments  in  the  line  of  trucks  with 
more  than  two  driving  wheels. 

F.  E.  Moscovics  stated  that  the  suggestions  of  Gold- 
beck  should  be  followed,  and  that  the  engineers  who  are 
members  of  the  S.  A.  E.  should  make  it  their  business  to 
co-operate  with  government  road  officials  to  so  design 
their  trucks  that  the  life  of  the  road  and  the  cost  of  trans- 
portation will  be  a  minimum.  At  the  request  of  Presi- 
dent Beecroft,  Moscovics  put  his  suggestion  in  the  form 
of  a  motion  to  the  effect  that  it  was  the  sense  of  the  meet- 
ing that  the  members  of  the  Society  should  co-operate 
with  the  government  highway  officials  with  a  view  to  get- 
ting together  on  the  design  of  both  trucks  and  roads  to 
the  end  that  the  highest  possible  transportation  efficiency 
may  be  realized.  This  motion  was  passed  unanimously, 
and  a  working  committee  will  be  appointed.  In  closing 
the  discussion  Goldbeck  expressed  his  appreciation  of  the 
action  taken  by  the  Society  in  designating  its  intention  of 
naming  this  committee. 

"Transport  Engineering  Education"  was  the  title  of  a 
paper  by  C.  J.  Tilden.  In  this,  the  necessity  for  edu- 
cating, through  our  universities,  men  capable  of  intelli- 
gently spending  the  hundreds  of  millions  appropriated  for 
road  construction  was  pointed  out.  Before  reading  the 
paper  Reeves  stated  that  the  automobile  business  has  two 
menaces  to-day — unfair  legislation  and  poor  roads.  He 
said  there  are  2  COO. 000  miles  of  road  in  the  country,  only 
10  per  cent  of  which  are  improved. 


W.    B.   McCa 


A.    L.   Clayden,   O.    J.    Rhode. 
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THE  Standards  Committee  session  was  the  first  of  the 
meeting  and  the  attendance  was  surprisingly  good 
and  those  present  stayed  well  until  the  finish.  Under 
the  direction  of  B.  B.  Bachman,  chairman  of  the  Stand- 
ards Committee,  the  program  was  conducted  with  dis- 
patch and  the  comment  kept  to  the  subjects  in  hand. 
Chairman  Bachman  also  showed  a  grasp  of  the  parlia- 
mentary difficulties  that  might  involve  the  procedure 
and  kept  things  moving  by  avoiding  any  pitfalls  that 
might  be  hidden  in  the  motions,  rather  than  by  un- 
tangling them  later.  His  run  of  good-humored  com- 
ment kept  the  audience  interested  despite  the  severe 
heat  in  the  ball  room  of  the  hotel,  which  served  as  the 
meetings  place. 

The  report  of  the  Standards  Committee,  the  bulk  of 
which  was  published  in  Automotive  Industries  for  May 
19,  was  adopted,  except  in  certain  particulars  mentioned 
below,  in  the  form  presented.  This  report,  in  the 
amended  form,  was  later  approved  by  the  Council  of  the 
Society.  It  will  now  be  submitted  to  voting  members  of 
the  Society  in  a  letter  ballot,  and  if  favorably  acted 
upon  will  become  standard  or  recommended  S.  A.  E. 
piactice. 

The  entire  truck  division  report  incorporating  recom- 
mended practice  for  body  installation  dimensions  and 
motor  truck  front  hubs,  was  unanimously  adopted  with- 
out discussion.  This  report,  looked  upon  as  the  most 
important  of  the  entire  standards  work  of  the  year,  was 
reserved  until  last.  When  complete  silence  greeted  the 
call  for  discussion  and  a  hearty  unanimous  aye,  answered 
the  request  for  a  vote,  the  members  present  broke  into 
applause.  Considerable  interest  is  being  displayed  in 
the  next  step  along  the  line  of  recommendations  for 
preferred  practice  in  front  hubs  for  passenger  cars. 

Clutch  Release  Type  Thrust  Ball  Bearings 

W.  R.  Strickland  read  the  report  of  the  Ball  and  Roller 
Bearings  Division,  which  covered  recommended  practice 
regarding  clutch  release  type  thrust  ball  bearings.  The 
dimei  sions  standardized  are  the  bore,  width  and  ball 
diameter,  the  outside  diameter  being  left  open,  owing 
to  divergence  in  present  practice  and  to  the  fact  that 
dardization  of  this  dimension  is  not  very  important. 
All  the  dimensions  are  given  in  inches,  which  is  in  ac- 
cordance with  the  practice  of  the  makers  of  80  per  cent 
of  the  clutch  release  type  bearings  now  manufactured. 
The  report  was  adopted  as  presented. 

Roller  Chains 

W.  F.  Cole  read  the  report  of  the  Chain  Division.  This 
covered  two  items,  viz.,  a  new  system  of  numbering  for 
chains  of  different  pitch,  roller  diameter  and  width,  and 
a  standard  form  of  roller  chain  sprocket  tooth.  This 
section  of  the  report  was  adopted  as  read.  There  was 
considerable  discussion  on  the  proposed  new  sprocket 
tooth  form.  M.  C.  Horine  objected  that  the  new  sprocket 
form  was  still  in  the  experimental  stage,  and  that  it 
should  not  be  given  the  dignity  of  an  S.  A.  E.  standard 
until  it  had  been  thoroughly  tried  out  in  practice. 

H.  S.  Pierce  of  the  Link-Belt  Co.  replied  that  his  com- 
pany had  used  a  form  of  sprocket  tooth  very  closely 
approximating  that  recommended  since  1908,  and  had 
found  it  very  satisfactory.  The  tooth  form,  therefore, 
was  not  experimental.  W.  F.  Cole  of  the  Baldwin  Chain 
&  Mfg.  Co.  said  that  his  firm  had  cut  sprockets  in  sub- 
stantial   accordance    with    the    form    recommended,   and 


trucks  fitted  with  such  sprockets  had  been  run  for  many 
thousands  of  miles.  Horine  remarked  that  the  largest 
manufacturer  of  chain-driven  trucks  had  had  no  oppor- 
tunity of  discussing  the  merits  of  this  form  of  sprocket, 
and  he  would  like  to  have  the  report  referred  back.  On 
the  matter  being  put  to  a  vote  the  recommendation  was 
adopted. 

Insulated  Cable 

The  report  of  the  Electrical  Equipment  Division  was 
read  by  A.  D.  T.  Libby,  chairman.  It  covered  general 
specifications  of  insulated  cables,  tests,  specifications  for 
high-tension  (secondary)  ignition  cables,  low-tension 
(primary)  ignition  cables,  rubber-covered  lighting  and 
starting  cables,  varnished  cambric  insulation  starting 
and  lighting  cables,  armored  starting  and  lighting  cables 
and  a  revision  of  electrical  equipment  nomenclature. 
The  7-mm.  size  was  recommended  for  all  high-tension 
cable. 

This  was  objected  to  in  a  communication  from  H.  B. 
Burley  of  the  Boston  Insulated  Wire  &  Cable  Co.,  a 
member  of  the  committee,  who  said  that  about  one-half 
of  the  high-tension  ignition  cable  supplied  by  his  firm 
was  of  the  9-mm.  type.  The  production  of  this  cable 
was  a  matter  of  evolution.  His  firm  had  been  called 
upon  to  supply  cable  for  some  unusually  severe  service, 
for  which  the  7-mm.  cable  was  found  inadequate.  To 
this  objection  the  reply  was  made  that  7-mm.  cable  had 
been  found  satisfactory  on  motorcycles,  which  was  about 
the  severest  service  encountered  in  automotive  practice. 
One  objection  to  the  use  of  more  than  one  thickness  of 
insulation  is  that  all  connectors  and  clips  also  have  to 
be  made  in  more  than  one  size.  The  report  was  adopted 
as  read. 

That  section  of  the  report  dealing  with  nomenclature 
also  led  to  some  discussion,  especially  as  regards  the 
proper  name  for  that  part  of  the  ignition  system  which 
performs  the  functions  of  a  circuit  interrupter  and  a 
spark  distributor.  The  report  recommended  timer- 
distributor,  and  this  part  also  was  adopted  without 
change.  Another  recommendation  of  this  division  that 
was  adopted  was  to  cancel  the  present  S.  A.  E.  standard 
for  magneto  flexible  disk  couplings  and  insert  the  fol- 
lowing note  under  the  drawing  of  the  standard  magneto 
mounting:  Magneto  couplings  shall  be  23s  in.  long  and 
have  a  maximum  diameter  of  3%  in. 

Battery  Rating  Cancelled 

L.  S.  Keilholtz  presented  the  report  of  the  Isolated 
Electric  Lighting  Plant  Division,  which  related  to  a 
new  proposed  rating  for  farm  lighting  set  storage  bat- 
teries. It  was  recommended  to  cancel  the  present  inter- 
mittent discharge  rating  and  adopt  instead  a  method  of 
rating  based  on  the  number  of  hours'  discharge  capacity 
at  a  constant  discharge  rate  of  300  watts.  Mr.  Keilholtz 
explained  that  he  was  personally  much  opposed  to  the 
recommendation  of  his  division,  and  he  moved  that  the 
report  be  referred  back  to  the  division  for  further  con- 
sideration. After  extensive  discussion  pro  and  con,  it 
was  voted  to  adopt  that  part  of  the  report  recommending 
the  cancelling  of  the  present  standard  rating  and  to 
refer  the  rest  of  the  report  back  to  the  division.  This 
leaves  the  S.  A.  E. — provided  the  action  is  approved  by 
the  membership's  letter  ballot — without  a  battery  rating 
standard  for  isolated  lighting  plants. 

The  report  of  the  Lighting  Division  was  read  by  C.  E. 
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Godley,  chairman.  This  covered  headlamp  brackets, 
motorcycle  headlamp  mounting,  lamp  nomenclature  and 
bases,  sockets  and  connectors;  it  was  adopted. 

Ball  Studs  Report 

There  was  considerable  opposition  to  the  proposed 
recommended  practice  for  ball  studs,  both  from  repre- 
sentatives of  manufacturers  of  such  studs  and  from  rep- 
resentatives of  car  and  truck  manufacturers.  It  was 
claimed  that  on  one  particular  size  the  neck  dimension 
was  too  small  to  permit  of  the  required  angular  motion 
of  the  ball  in  the  drag  link.  No  provision  was  made 
for  running  out  the  thread  chasing  tool,  the  type  of  nut 
which  was  intended  to  be  used  was  not  mentioned,  and 
M.  C.  Horine  stated  that,  since  the  ball  had  to  engage 
with  surfaces  produced  with  standard  reamers,  the  ball 
diameters   should  be   slightly  below  the  nominal   sizes. 


A  vote  was  taken,  and  it  was  decided  to  refer  this 
part  of  the  report  of  the  Parts  and  Fittings  Divi- 
sion back  to  the  division. 

Exhaust  Pipes 

Some  discussion  also  arose  over  the  proposal  that 
the  outside  diameters  of  exhaust  pipes  extending 
from  the  engine  to  the  muffler  shall  conform  to  the 
following  inch  sizes:  1,  iy4,  \\'2,  134,  2,  2*4,  2V2, 
2::4,  3,  314,  3%  and.  4.  Menges  said  that  in  sta- 
tionary engine  practice  it  was  customary  to  use 
wrought  iron  pipe,  and  there  was  some  possibility 
of  the  sizes  given  being  mistaken  for  wrought  iron 
pipe  nominal  sizes.  The  recommendation  was 
adopted  with  the  proviso  that  the  wording  be  so 
amended  that  there  can  be  no  possibility  of  mis- 
taking the  scope  of  the  recommendation. 

Two  other  items  were  covered  in  the  report  of 
this  division ;  namely,  square  shaft  fittings  and  uni- 
versal joint  hubs,  and  both  were  adopted  as  offered. 
By  the  item  on  square  shaft  fittings  the  thread  at 
the  end  of  the  shaft  is  changed  to  an  S.  A.  E.  standard 
thread,  which  brings  the  square  fitting  in  line  with  the 
taper  fittings. 

The  universal  joint  item  specifies  the  hub  dimension 
and  the  distance  from  the  end  of  the  bolt  projecting  from 
the  flange  to  the  outer  face  of  the  hub. 

The  report  of  the  Engine  Division,  covering  slight 
change  in  the  thickness  of  cast  iron  carbureter  flanges 
and  extension  of  the  disk  clutch  flywheel  housing  stand- 
ard, was  adopted  as  read. 

The  report  of  the  Screw  Thread  Division,  covering 
proposed  recommended  practice  in  the  matter  of  drain 
cocks,  was  adopted  as  read,  after  some  discussion,  in 
which  the  use  of  the  1s-in.  size  on  radiators  was  criticized. 
It  was  made  clear  that  this  size  was  not  specifically  in- 
tended for  use  on  radiators  but  could  be  used  in  other 
places ;  on  the  carbureter  for  example. 


Social  and  Sport  Features 


THE  social  and  sport  features  of  the  semi-annual 
meeting  were  never  better  handled,  and  despite 
the  handicap  of  the  weather  conditions  a  good  time 
was  had  by  all  who  were  willing  to  enjoy  themselves. 

The  great  atrium,  or  rotunda,  in  the  center  of  the  cir- 
cular hotel  building  was  an  ideal  playground  for  the 
evenings  and  for  loitering  and  conversations  during  the 
showery  days.  Also,  it  supplied  all  of  the  elements  of 
out-of-doors  with  a  relief  from  the  sun  for  those  who  did 
not  care  for  southern  Indiana  spring  temperatures. 

In  this  atrium  the  evenings  were  especially  gay.  With- 
out being  in  each  other's  way,  there  were  the  dancing 
evening,  with  just  as  much  space  as  was  de- 
private  card  parties;  informal  receptions  by  those 
who  bad  a  large  list  of  acquaintances  among  the  members; 
family  parties;  playgrounds  for  the  few  children  present, 
with  plenty  of  floor  space  to  spare,  and  had  C.  F.  Ketter- 
ing carried  out  his  threat  to  come  in  his  airplane,  there 
would  have  been  air  space  for  him  to  have  staged  a  stunt 
exposition.  But  there  were  no  airplanes  present — much 
to  the  regret  of  those  who  were  looking  forward  to  an 
aerial  sport  program  as  a  part  of  the  meeting.  Kettering 
and  his  plane  were  both  missing. 

In  addition  to  this  very  liberal  allowance  of  space,  there 
were  a  large  office  lobby  of  a  more  formal  sort  and  great 
stretches  of  porch,  an  ample  lawn  and  acres  and  acres  of 


near-mountain  land,  on  top  of  which  was  a  very  sporty 
golf  course. 

Indeed,  it  was  one  of  the  interesting  features  of  the 
meeting  to  see  golfers  in  their  tweeds  taking  a  taxi  for 
a  five-minute  ride  up  the  hill  to  the  course  where  they 
would  spend  several  hours  walking  on  ground  almost  as 
rough  as  the  hillside.  The  game  completed  and  the  score 
safely  in  the  hands  of  the  men  in  charge  of  the  contests, 
the  players  again  immediately  forgot  the  benefits  of 
physical  exercise  and  called  the  taxi  and  rode  comfortably 
to  the  hotel.  While  this  was  going  on,  scores  of  non- 
golfers  were  climbing  this  same  hill  for  exercise.  The 
golf  events  were  especially  well  contested  and  were  con- 
ducted continuously  despite  the  showers. 

The  most  notable  feature  of  the  sports — to  judge  by  the 
scores — was  the  trap  shooting.  For  each  of  the  four  days 
there  was  a  score  of  49  out  of  50,  and  on  more  than  one 
occasion  it  was  necessary  to  shoot  off  ties  at  this  score. 
J.  A.  Fesler  made  this  score  on  two  days  and  D.  F.  Fesler 
and  \V.  H.  Miller  equaled  his  shooting. 

The  ladies'  events  on  the  sport  programs  attracted  the 
largest  crowds,  and  there  was  always  something  on  the 
grounds  when  the  weather  permitted.  There  were  many 
close  contests,  much  good-natured  rivalry  and  many  new 
acquaintances  formed  here. 

The  tennis  players  had  a  difficult  time  of  it.    The  courts 
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were  the  poorest  part  of  the  West  Baden  equipment,  and 
the  rain  played  havoc  with  the  arrangements.  The  matches 
were  started  on  Tuesday,  but  after  two  days'  necessary 
recess  a  fresh  start  was  taken  Friday  and  a  busy  after- 
noon resulted.  When  dark  came  the  matches  were  not 
completed  and  the  winners  in  these  events  did  not  get  to 
walk  up  before  the  Friday  night  crowd  and  claim  then- 
prizes.  A  proud  moment  in  the  lives  of  these  champions 
was  destroyed  by  the  fickle  Indiana  rain  god.  So  here  are 
the  results:  Men's  doubles — Final  round,  Bates  and  Buet- 
ner  defeated  Crane  and  Clarkson,  6 — 3,  0 — 6,  6 — 4.  Men's 
singles — Final  round,  Clarkson  defeated  Buetner,  6 — 1, 
6—1. 

There  were  the  usual  stunt  features,  and  it  is  no  reflec- 
tion on  any  previous  program  to  praise  them.  The  most 
pretentious  was  Indiana  Night,  staged  after  dinner  on 
Wednesday  evening.  It  was  the  plan  that  former  Senator 
Albert  Beveridge  should  be  the  speaker,  but  he  was  unable 
to  be  present.  The  committee  was  fortunate  in  being  able 
to  obtain  former  Senator  Thomas  Taggart,  an  Indiana 
political  power,  as  a  substitute.  Taggart  is  the  owner  of 
the  French  Lick  Springs  Hotel,  a  rival  to  the  West  Baden 
Springs  Hotel,  and  he  gladly  came  from  his  entertainment . 
palace  to  speak  to  the  biggest  convention  the  rival 
hotel  has  housed.  His  talk  was  on  the  practical  side  of 
the  good  roads  question.  It  was  at  this  meeting  that  a 
telegram  from  Gov.  McRea  of  Indiana,  extending  the  best 
wishes  of  the  people  of  the  State  to  the  convention,  was 
read. 

After  the  speaking  program,  the  annual  Indiana  stunt 
was  presented.  It  had  been  quite  a  serious  program  and 
there  was  no  surprise  when  an  Italian  army  captain  was 
introduced  to  speak  on  the  automotive  developments  of 
the  Italian  engineers.  He  started  well,  explaining  some 
highly  technical  lantern  slides,  when  a  considerable  amount 
of  disorder  developed  in  one  section  of  the  dining  room. 
When  this  racket  continued,  several  of  the  more  serious 
members  of  the  society  left,  feeling  that  an  eminent  and 
worthy  guest  was  being  insulted.  As  they  reached  the 
hall  they  heard  loud  applause  and  laughter,  and  returned 
to  find  that  the  supposed  scientist  was  really  Mark  Smith 
"of  Chicago.  Several  favors  were  distributed  at  this 
meeting. 

On  Thursday  afternoon  the  Cleveland  section  staged  a 


circus  in  the  center  of  the  atrium,  and  the  quantity  of 
peanut  shells  left  on  the  floor  was  a  strong  feature  of  the 
occasion.  The  performers  did  their  part  well,  and  much 
amusement  was  experienced  by  those  present.  It  is  said 
to  be  a  matter  of  record  that  this  was  the  only  session  of 
the  meeting  at  which  the  attendance  was  greater  at  the 
finish  than  at  any  other  period  of  the  meeting. 

After  dinner  on  Thursday  the  Metropolitan  Section  in- 
vited all  present  to  come  to  the  convention  hall  to  hear 
Prof.  Albert  Einstein,  the  German  scientist,  explain  his 
theory  of  relativity.  The  hall  was  well  filled  and  the  eccen- 
tric-looking visitor  was  well  introduced  by  H.  M.  Crane 
in  a  talk  which  a  portion  of  his  audience  understood  and 
which  betrayed  not  the  slightest  gleam  of  humor.  Then 
came  a  heavy  mathematical  talk  in  an  unusual  German 
dialect  which  progressed  nicely  until  by  a  premeditated 
accident  it  was  revealed  that  the  speaker  was  Cornelius 
T.  Myers,  who  was  quite  well  disguised  and  who  had  acted 
quite  unlike  himself. 

The  last  night  of  the  meeting  was — according  to  prece- 
dent— designated  as  Ladies'  Night  and  was  quite  a  bril- 
liant occasion.  It  brought  out  an  unusual  showing  of  even- 
ing gowns  and  the  politest  garments  the  men  had  brought 
along.  The  first  feature  of  this  occasion  was  the  dancing 
contest,  in  which  a  dozen  couples  entered.  The  judges 
had  quite  a  difficult  task  in  the  elimination,  and  be  it  said 
to  the  credit  of  the  ladies  that  most  of  the  eliminations 
were  due  to  the  hopping  proclivities  of  the  men. 

After  the  dancing  contest  came  the  distribution  of  the 
prizes,  and  here  the  organization  headed  by  Howard  A. 
Coffin  proved  themselves.  The  usually  troublesome  task 
of  distributing  so  many  prizes  went  off  smoothly,  and  was 
quite  an  interesting  feature  of  the  evening.  A  special 
vote  of  thanks  was  registered  in  loud  tones  for  each  person 
on  the  sport  committee,  with  a  cheer  for  Miss  Mattle  of 
the  S.  A.  E.  staff.  The  only  sport  disappointment  was  that 
the  section  baseball  games  and  similar  sports  had  to  be 
abandoned. 

As  this  was  the  last  night  of  the  session,  the  hotel  man- 
agement suspended  the  usual  rule  for  midnight  quiet,  and 
music  and  dancing  continued  until  almost  breakfast  time. 


S.    R.    Castor,    C.    P.    Gr 


The  Aeronautic  Session 
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propriation  of  $50,000  for  a  landing  field  for  the  Posl  " 
fice  airplanes  but  now  they  wanted  their  money  back.  He 
expected  some  good  results  from  the  reorganization  of  the 
Aero  Club  of  America  which  up  to  now  had  been  nothing 
more  than  a  local  organization,  but  now,  under  the  leader- 
ship of  Howard  Coffin  and  of  A.  G.  Batchelder,  who  had 
done  good  work  in  the  A.  A.  A.,  it  was  to  be  made  a  na- 
tional organization.  It  was  planned  to  secure  thousands 
of  members  and  with  nominal  membership  dues  of,  say, 
$5  or  $10  each,  there  would  be  considerable  funds  available 
for  propaganda  purposes. 
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Routine  Factory  Tests  and  Final  Inspec- 
tion of  Packard  Engines 

Operations  include  five  hour  running-in  during  which  engine  is  driven  by 
an  electric  motor,  and  two  hour  dynamometer  test  in  silent  room,  where 
measurements  of  power  developed,  compression  pressure  of  each  cylinder, 
fuel  consumption,  etc.,  are  made,  and  noises  are  located. 

By  J.  Edward  Schipper 


THE  final  step  in  the  routine  manufacture  of  the 
Packard  passenger  car  and  truck  engine  is  a  very 
thorough  test  and  inspection  of  each  engine.  After 
final  assembly  is  completed,  all  engines  are  put  through 
this  same  test,  which  is  in  very  noteworthy  detail  and  pro- 
vides an  accurate  check  on  the  condition  of  every  engine 
before  it  leaves  the  factory. 

When  the  engines  leave  the  final  assembly  department 
they  are  brought  to  a  running-in  room  where  they  are 
run-in  by  electric  motor.  The  transmissions  are  completely 
assembled  with  the  engine  so  that  the  engines  are  run-in 
through  their  own  gears.  The  first  run  is  for  1  hr.  in 
high  gear.  The  electric  motors  which  drive  the  engines 
are  direct  connected  and  run  at  a  constant  spesd  of  625 
r.p.m.  during  this  period.  The  amperage  required  is  from 
6  to  7  at  the  start  of  this  run.  Following  the  1-hr.  run  at 
625  r.p.m.,  the  engine  is  given  a  4-hr.  run  in  second  gear, 
during  which  the  engine  turns  at  1000  r.p.m. 

During  the  run  the  engine  is  gone  over  to  locate  leaks, 
scores  and  all  the  troubles  which  it  would  be  possible  to 
locate  in  an  open  room  of  this  kind  with  several  engines 
being  run-in  at  the  same  time.  When  the  engines  are  put 
on  the  running-in  stand,  a  dynamometer  inspection  card 
is     attached     to     the     engine.       This    card     stays     with 
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the  engine  during  this  running-in  process  and  during  the 
subsequent  operations  necessary  to  the  completion  of  the 
inspection  and  tests.  On  this  card  are  listed  all  of  the 
probable  troubles  which  can  be  detected  during  the  run- 
ning-in period  as  well  as  during  the  subsequent  dynamome- 
ter inspection.  Few  notations  can  be  expected  on  the  card 
during  the  running-in  process,  which  is  purely  a  matter 
of  working  in  the  bearings  and  putting  the  engine  in  con- 
dition to  run  under  its  own  power.  The  wattage  required 
to  run  the  engine  or,  in  other  words,  its  frictional  re- 
sistance to  being  turned  over  by  the  electric  motor  is,  of 
course,  entered,  as  well  as  the  number  of  the  jacks  or 
electric  outfits  employed  in  the  running-in  process.  The 
engine  is  checked  over  for  tightness  of  all  of  the  nuts 
and  bolts  which  can  possibly  become  loose. 

The  motors  used  for  running-in  are  Westinghouse  direct- 
current  type,  15  hp.,  230  volts,  57  amp.  The  motors  are 
operated  on  220  volt,  direct  current,  generated  in  the 
Packard  plant.  As  soon  as  the  5-hr.  running-in  process  is 
completed  the  engines  are  brought  to  a  bench  where  the 
spark  plugs  are  put  in  and  the  ignition  is  timed.  This 
is  set  by  a  mark  on  the  flywheel  l1 2  in.  ahead  of  center 
with  the  spark  lever  in  the  full  advanced  position. 

The  engines  are  then  lifted  from  the  rack  on  which  they 
were  taken  to  the  bench  and  rolled 
by  means  of  an  overhead  track  to  the 
dynamometer  rooms.  There  are  15 
of  these  so-called  "silent"  rooms, 
each  capable  of  handling  an  engine 
every  2  hr.,  or  5  per  day,  giving  a 
capacity  of  75  engines  per  day  in  the 
passenger-car  department.  The 
dynamometer  equipment  consists  of 
Sprague  150-hp.  dynamometers. 

Including  the  mounting  and  dis- 
mounting of  the  engine  on  the  dyna- 
mometer stand,  there  are  32  opera- 
tions in  the  dynamometer  room. 
These  are  as  follows:  1.  Connect 
engine  to  dynamometer  stand.  2. 
Connect  all  controls  and  examine  gen- 
erator brush.  3.  Check  all  nuts  for 
tightness.  4.  Check  line-up  of  valves 
and  push  rods.  5.  Measure  and  adjust 
carbureter  spring.  6.  Run  engine 
with  dynamometer.  7.  Try  oil  level. 
8.  Try  valves  for  riding.  9.  Locate 
and  stop  compression  leaks.  10. 
Start  engine  on  own  power.  11. 
Check  generator  for  groan,  and  open 
circuit  and  see  that  ammeter  reads 
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correctly.  12.  Try  cylinder  for  knocks  and  scores. 
13.  Give  engine  hard  run  for  10  min.  14.  Look  over 
engine  carefully,  tighten  all  nuts,  locate  leaks,  cracks 
and  sand  holes.  15.  Throttle  engine  to  observe  low- 
speed  performance.  16.  Take  power  curve  from  400 
to  1800  r.p.m.  17.  Check  for  gasoline  mileage.  (This 
is  done  on  a  special  device  which  measures  out  1  20 
of  a  gal.  The  engine  is  set  to  pull  21  lb.  on  the 
dynamometer  and  the  engine  must  run  from  153  to 
160  sec,  which  is  equivalent  to  about  19.2  to  20.5  miles 
pel  gal.)  18.  Set  the  oil  pressure.  19.  Try  cylinders  for 
knocks  and  scores  with  stethoscope.  This  is  the  Locophone 
made  by  Baylis  company.  20.  Try  the  transmission  at 
first,  second  and  third  speeds  for  lost  motion  in  the  shifter 
shaft.  21.  Examine  clutch  for  release,  rough  plate  knocks 
and  growls  or  slipping.  22.  Try  the  tire  pump.  23.  Try 
the  starter  gears.  24.  Try  the  front-end  gears.  25.  Try 
the  cylinder  base  for  oil  leaks  or  gasoline  leaks.  26.  Look 
for  exhaust  and  air  leaks.  27.  Throttle  engine  and  try  for 
low-speed  miss,  low  to  100  r.p.m.  28.  Check  the  carbure- 
ter. 29.  Idle  five  min.  for  smoke.  30.  Set  the  push  rods. 
31.  Take  compression  on  standard  compression  gage. 
This  is  the  compress-o-meter  made  by  the  Brown  company. 

The  engine,  after  this  routine  work  has  gone  forward, 
is  taken  out  of  the  rack  the  bottom  taken  off  and  washed 
out  and  the  bottom  screens,  which  have  hitherto  not  been 
assembled  in  the  engine,  put  in.  After  the  bottoms  have 
been  washed  out  and  the  engine  examined  all  over  for 
loose  nuts,  loose  cotter  pins,  flaws  and  defects  of  any 
kind,  the  bottoms  are  put  on  and  the  engine  sent  to  stock. 

As  a  final  inspection,  the  engine  is  sent  out  on  the  road 
test  with  a  road-test  card  attached,  as  shown.  The  ma- 
jority of  troubles  to  be  observed  are,  of  course,  not  engine 
troubles,  but  this  enters  in.  It  is  interesting  to  note  that 
the  final  road  test  is  an  administrative  department  matter 
entirely  and  out  of  the  hands  of  the  factory.  That  is, 
the  road  testers  are  responsible  to  the  president  of  the 


Testing    Packard    Engine 


rooms  where   final 


Packard  Motor  Car  Co.  and  cannot  in  any  way  be  held 
to  factory  or  shop  requirements.  Thus,  the  final  check- 
over  of  the  car  is  independent  of  anything  which  may 
have  been  done  as  a  plant  operation. 


Roughening  Aluminum  Body  Panels 


ALUMINUM  sheet,  as  it  comes  from  the  mill,  is  ex- 
ceedingly smooth  and  its  surface  does  not  hold  paint 
well.     It  is  therefore   roughened  by  mechanical  means 


before  the  first  coat  of  paint  is  applied  to  the  body. 

The  attached  cut  shows  a  Haskins  Type  H-7  equip- 
ment in  use  in  the  automobile  body  building  industry. 
These  machines  are  used  with  a  stiff  wire  scratch 
brush.  The  equipment  consists  of  a  1  hp.  motor,  a  three- 
speed  counter  shaft  (giving  spindle  speeds  of  900,  1800 
and  3600  r.p.m.)  and  6  ft.  of  Haskins  flexible  shafting. 


Motor  Car  Fuel  Economy  Trial 

THE  Royal  Automobile  Club  of  England  has  an- 
nounced its  intention  of  holding  a  national  fuel  econ- 
omy trial  on  Saturday,  -May  7  next.  The  object  of  the 
trial  is  to  demonstrate  the  possibility  of  obtaining 
greater  fuel  economy  in  the  use  of  a  car  than  is  at  pres- 
ent generally  the  case,  and  it  is  pointed  out  that  greater 
economy  can  be  obtained  by  various  methods,  such  as 
(a)  a  more  economical  adjustment  of  the  carbureter, 
with  very  Blight  depreciation  of  the  car's  performance; 
Id  greater  skill  in  driving,  and  (c)  the  fitting  of  aux- 
iliary devices,  such  as  extra  air  valves,  the  last-named 
method,  of  course,  being  obviously  only  of  economic  ad- 
vantage when  the  saving  achieved  justifies  the  expense 
of  the  fitting.  The  trial  will  take  the  form  of  a  fuel 
consumption  test  of  not  less  than  40  miles  and  not  more 
than  60  miles  on  a  circular  route,  on  the  public  road, 
and  it  will  be  open  to  all  comers,  whether  members  of  an 
automobile  club  or  not.  Entries  will  be  received  from 
individuals  only,  who  may  each  enter  only  one  car. 
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Selling  Trucks  by  Solving  Transporta- 
tion Problems 

By  specific  examples  and  definite  data,  the  author  explains  how  one  truck 
manufacturer  has  built  up  permanent  customer  good-will  and  increasing 
truck  sales  through  analysis  of  the  buyers'  transportation  needs.  The 
analysis  includes  material  handled,  storehouses,  and  many  other  factors. 

By  N.  J.  Ocksreider* 


THE  motor  truck  industry  has  within  the  last  two  or 
three  years  entered  upon  a  new  period  in  its  growth. 
The  days  of  experiment  and  the  days  of  development 
of  manufacture  are  over  to  a  large  extent,  although  there 
are  still  many  questions  of  detail  and  refinement  which  the 
producer  has  to  solve.  But  we  do  know  how  to  make  re- 
markably efficient  transportation  machines  at  a  reasonable 
cost. 

This  new  era  is  the  result  of  realization  by  truck  men 
that  a  vehicle  which  is  wrongly  sold  is  a  liability  instead 
of  an  asset.  In  days  gone  by,  too  many  truck  salesmen 
sold  anything  they  could  to  haul  whatever  was  to  be 
hauled.  As  a  result  much  overloading  developed  trouble 
or  underloading  increased  expense,  and  both  combined  to 
cause  lack  of  satisfaction  not  only  with  the  particular 
truck  sold  but  with  the  truck  as  a  transportation  agent.. 

Manufacturers  and  dealers  realize  today  that,  so  far 
as  possible,  they  must  place  themselves  in  the  position  of 
transportation  experts,  competent  to  give  sound  advice  on 
questions  arising  in  this  field.  Salesmen  must  be  em- 
ployed who  are  capable  of  analyzing  their  prospects'  re- 
quirements and  these  salesmen  must  be  encouraged — they 
must  if  necessary  be  compelled  to  advise  the  prospect  to 
act  in  his  own  interest  even  at  the  cost  of  losing  the  sale. 
It  is  a  great  credit  to  the  industry  that  there  are  many 
cases  on  record  where  this  attitude  has  been  adopted  and 
practiced. 

It  is  obvious,  of  course,  that  the  manufacturer  makes 
trucks  to  sell,  but  it  is  precisely  for  this  reason  that  he 
should  see  to  it  that  his  trucks  are  sold  only  where  they 
can  perform  their  work  economically.  This  policy  will  in- 
evitably develop  repeat  customers,  widespread  advertise- 
ment and  great  good  will;  any  other  policy  will  create 
enemies.  The  motor  truck  in  its  proper  place  is  one  of 
the  greatest  assets  of  modern  life — misplaced  it  is  an  eco- 
nomic waste. 

If  a  salesman  is  to  be  sure  that  his  truck  is  properly 
sold  be  must  be  fully  informed  about  the  prospect's  re- 
quirements and  he  must  be  capable  of  analyzing  them 
honestly  and  intelligently.  He  must  be  able  to  observe  ana- 
lytically. He  must  find  the  truck  problem  as  it  exists 
and  prescribe  the  proper  answer.  Often  an  analysis  of  the 
i  u  s  iiier's  problem  shows  the  salesman  that  the  vehicle 
he  sells  (annul  lie  used.  He  must  then  so  inform  the  buyer 
and  advise  him  what  equipment  he  should  adopt  if  any  is 
needed. 

In  the  modern  business  world  there  are  many  problems 
of  high  class  transportation  which  become  too  complicated 
for   easy   analysis.      In   literally    thousands    of    cases    the 
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buyer  himself  does  not  understand  his  own  needs  and  he 
does  not  even  have  at  his  command  the  facts  which  will 
make  possible  an  intelligent  analysis.  It  is  cases  such  as. 
this  that  have  developed  a  new  field  in  the  automotive 
industry — that  of  the  transportation  engineer.  His  is  the 
duty  of  studying  these  large  and  complicated  problems  and 
of  finding  the  answer.  His  purpose  must  always  be  the 
interests  of  the  customer,  even  if  they  seem  to  conflict  at 
the  moment  with  the  interests  of  the  selling  organization. 
His  object  must  be  to  tell  the  customer  in  what  way  he 
can  handle  his  transportation  most  efficiently  and  eco- 
nomically. 

It  is  obvious  that  in  this  problem  there  is  involved  far 
more  than  the  qualities  of  the  truck  itself.  Road  and 
shipping  conditions,  kinds  of  freight,  methods  of  packing, 
seasonal  variations  in  business  handled,  all  such  matters 
as  these  must  be  taken  into  consideration.  In  the  analyses 
that  have  been  made  by  the  transportation  engineers  em- 
ployed by  the  Packard,  recommendations  have  been 
brought  in  involving  such  varied  matters  as  a  new  form 
of  package,  changes  in  the  arrangement  of  shipping  room 
and  loading  platforms,  changes  in  the  hours  of  work,  sys- 
tems for  routing  and  dispatching  traffic,  and  as  minor  a 
matter  as  bagging  coal  at  the  yards  instead  of  at  the 
point  of  delivery.  All  these  things  are  at  first  glance 
outside  the  range  of  a  truck  salesman ;  actually  they  have 
all  helped  in  the  sale  of  trucks  and  have  helped  still  more 
in  the  satisfaction  which  the  buyer  has  found  in  the  use 
of  his  equipment.  The  reason  is  that  they  have  all  helped 
him  solve  his  problem  and  save  or  make  money. 

This  work  falls  naturally  into  two  divisions.  The  first 
one,  which  is  the  field  of  the  transportation  engineer,  is 
in  studying  and  solving  the  transportation  problems.  The 
second,  which  is  the  work  of  the  truck  salesman,  consists 
in  the  selling  on  a  scientific  analysis  whether  it  has  been 
furnished  him  by  a  transportation  engineer,  or  whether 
the  immediate  problem  is  so  simple  that  he  can  analyze  it 
himself.  In  this  article  only  the  problems  of  the  transpor- 
tation engineer  are  considered. 

When  a  transportation  engineer  undertakes  the  solu- 
tion of  a  problem  his  first  need  is  facts.  In  instructions 
issued  by  the  Packard  to  its  engineers  there  are  listed 
forty-two  questions  which  must  be  answered  before  solu- 
tion can  even  be  attempted.  The  engineer  starts  out 
equipped  with  note  book,  camera  and  usually  a  large  scale 
map  of  the  territory  in  which  the  hauling  problem  is  lo- 
cated. He  begins  by  getting  in  contact  with  all  the  officials 
connected  with  the  hauling  problem  and  secures  a  plan  of 
the  works,  to  be  used  in  handling  questions  of  internal 
routing. 
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He  begins  his   analysis  with  a   study   of  the  material  ered,  are  presented  below : 

handled,  both  raw  and  finished,  finds  out  what  it  is,  how  from  blankville.  mass.  : 

it   is  received   and   shipped,   in   what   kind   Of   packages   and  Using  the  Standard  .Motor  Express  Rate,  Plus  3  Per  Cent 

by  what  transportation  means,  whether  water,  rail,  motor  To  New  Tork  cuy^o-Tpe/cwt  multiplied  by   10  5 

truck  or  team.    He  studies  the  question  of  storehouses  and  tons  (2in  nn  i  ,.t  finished  product $216  30 

secures  data  on  the  amount  and  kind  of  material  moving  To  »«JJ  J%*  c0f '^iy00d^emc^u?AuU.ipl.i",.by.1.-7  ,ons     35  02 

in  and  out  of  each  shipping  or  receiving  point.  T°  Newark— $1.35  per  cwt.  multiplied  by  2.5  tons  (56 

^r     °  cwt  1    of  finished  product 69.525 

Studying   Costs  Total    cost    per    week    to    ship    all    tonnage    by 

standard    motor   express $320  845 

He  then  takes  up  the  company's  present  hauling  equip-  Vsing  fhr  TotaJ  ,,,.,  igM  Rafe  plus  Cartage  plus  .,   ..  f 

ment,  the  number  of  trucks  or  horses  owned  or  hired,  par-  Cent  of  Total  for  wa 

ticularlv  with  reference  to  peak  seasons.    He  makes  a  care-  To  Ne^  *°I*  B%r^st  cV%%  L,CI5"  $1.n ,per  cwt>  .  ,.„  nr. 

...     j         ...              _._._..-.        1             __     ■,•               _.      x.    j.  xi.  multiplied   by   10.5    tons  ot    finish,., 1    pi, -.duct $240.09 

ful  Studv  Of  the  COSt  of  this  haulage,  finding  OUt  What  the  To   New  York  City— Fourth  class  L.C.I,.,   $0.72    per   cwt. 

expense"  is  for  hiring  either  trucks  or  horses,   gets  the-  To  ^^^6^^^%  .HS^Sg  multil     25'21 

freight  rates  and  the  express  and  motor  haulage  rates  and  plied  by  2-5  tons  of  finished  product 70.04 

the  frequency  and  adequacy  of  the  existing  freight  ex-  Total  cost  per  week  to  ship  an   tonnage  by 

press,  boat  or  motor  haulage  services.  freight   $330.34 

He    then    makes    a   careful    study    of    Operating   costs    of  'Note.— Cartage  at  Newark   end  estimated  at   New   Y,,il.   Citj 

company  owned  equipment,  both  horses  and  trucks.     This 

cost  he  divides  into  fixed  and  variable  charges  and  if  pos-  TO  blankvillb: 

.,  ,               ,                       .,                           ,     ,,     .                r           ■             .  Using  the  Standard  Motor  Express  Rate.  Plus  3  Per  Cent 

sible  reaches  ton  mile  costs  on  both  types  of  equipment.  for  war  Tax 

He     Studies    periods     Of     idleness     and     the     pOSSibilitv     Of  From  New  York  City — $1.00  per  cwt.  multiplied  by  9.74 

...          ,,                tt      j.    1                 4.1.                 i-4.         „j 4   „t   „„  tons*  (195  cwt.)  of  raw  material $200.85 

avoiding  them.     He  takes  up  the  quantity  and  cost  of  re-  _ 

pair  service  on  the  company  owned  equipment  and  garage  Totaita°ndlrd^moToVekexpbress*.  a."  tonmiKe.  b>.  $200  85 
facilities.    He  learns  whether  gasoline  or  oil  are  properly 

bought,   checked   up   and   handled.     He   investigates   any  isiandTCitvAssl'mins  *at  a"  phosphate  is  shipPed  trom  Long 

special  equipment  that  has  been  used  and  determines  what  UMng  .fte  ^  Frf.gM  RaU  pius  Cartage  p,us  3  per 

Success   it  has   had.  Cent  of  Total  for  Wo,    To  j 

The  next  point  taken  up  is  the  routing  and  scheduling  of  F™m  Ne.w,.T°rk  city— First  class  l.c.l..  $1.11  per  cwt. 

,,      ,        ,.         Fm,  .     .      ,           ■,...,.     ,.         j.           ,     .  multiplied  by  2.4  tons  (48  cwt.)  of  triphenyl,  acetone 

the  hauling.    This  is  done  in  detail,  finding  for  what  purpose  and  miscellaneous    54.S7S 

„..l    „„,-«■   n„™DJ    ;c    naorl     pnH   wViv       ITp   fnllnws   thi«   with  From  New  York  City — Second  class  L.C.L.,  $1.00  per  cwt. 

each  unit  owned  is  used,  ana  wny.     ne  ionows  tnis  wun  multiplied  by  1.14  tons  (22  cwt.)  of  castor  oil  and 

a  studv  of  the  road  conditions  for  the  year  around,  in-  mirrors  ...... .       22.66 

,,.,,..,           ,,     ,              ,    ,                ,       TT      r.     j      .,  From  New  York — Third  class  C/L*    $0.71  per  cwt.t  mul- 

cludmg  all  bridges  that  must  be  used.     He  finds  the  aver-  tipiied  by  6.2  tons  (124  cwt.)  of  phosphate 90.68 

age  and  the  best  possible  running  time  between  all  points  Tntal   cost  per  week  to  snip  aU   tormage  by— 

and   investigates  whether  there  are  any   city  ordinances  freight   $h;s.218 

which  need  to  be  taken  into  special  consideration.  'Note.— It  is  assumed   that   phosphate  shipments  are  received 

in  full  carload  lots,  minimum   weisht  30.000  lb. 

Pln.fr.rm    Siirvpv  fNoTE. — It   is   assumed    that    this    merchandise    is    loaded    direct 

ridiiuim    ouivcy  jnto  freig)lt  cars  at  tne  ,,iant   from  which   it    is   purchased,   elim- 

.     „     ,  .       .                ,             .    .            ,    ,  inating  a  local  charge  for  cartage. 

A  survey  is  also  made  of  all  shipping  and  receiving  plat- 
forms.    In  doing  this  the  engineer  surveys  back  of  each  It  is  obvious  that  it  would  not  be  profitable  to  ship  all 
loading  and  receiving  platform  to  the  shipping  or  receiv-  merchandise  either  by  Standard  Motor  Haulage  or  Freight 
ing   room,   watches   the   boxing,   crating,    sorting,   assem-  in  either  direction.    Therefore,  selecting  from  the  above  a 
bling  and  internal  routing  so  as  to  get  an  idea  of  the  rela-  combination  of  methods  most  suitable  for  your  require- 
tionship  and   importance  of  each  platform.     He  particu-  ments,  under  normal  flow  of  traffic,  we  have  the  follow- 
larly  checks  up  waste  of  time  where  products  are  taken  ing  combination  for  consideration: 
twice  over  the  same  ground  and  where  different  goods  are  merchandise   Shipped   by   Standard   Motor   Kaulagi 
loaded  at  different  times  on  the  same  truck.     Where  ma-  Finished  product  from   Biankviiie  to  New  York   Citj    and 

.,.,.            ,  .           ,,         .      .    ,  ,            i_4.i_ji._-  Newark    (260    cwt.) $2S5.825 

terial  is  being  shipped  by  freight  or  boat  he  determines  Raw  male,  ,,1  ,1:1,,,  ,,,1  mirrors,  triphenyl,  ace and  mis- 

whether  it  could  be  handled  more  economically  by  truck  ceiianeous  to  Biankviiie  (70  cwt.) 72.10 

by  learning  from  the  company's   records  what  a   saving  Total  cost  per  week  for  standard  motor  haulage. ... 

could  be  effected  on  boxing  and  crating.  '     ahandist   shipped  by  1 

Finnllv  hp  lpnms  thp  spiifimpnt  nf  the  comnanv  toward  Phosphate  from  New   Fork   Citj    to   Biankviiie    (12.            1         >90.68 

finaiij   ne  learns  me  sentiment  01  tne  company  _uwa.ru      .Empty   drurn   ,.,.,„,„    ,, Biankviiie  to    \,»    fori    Cit: 

its  existing  service  and  equipment,   the  reasons   for   de-  (34  cwt i    25.21 

siring  new  equipment  and  the  attitude  of  the  various  men  Tota]  cost  per  week  ,,„.  flTitlll $115.89 

involved   toward  the  equipment  that   the  company   offers  Combined  total  cosl  per  week $473,815 

for  sale.  

With  this  material  in  hand  the  engineer  is  ready  to  ^Si^m...!:; •' l!:',„V;,V : due"? antheSb £SSu  v'  V  ^rk  cfty  end" 
start  on  the  actual  analysis  The  method  for  this  will  We  g  t  the  foltowing  method  to  improve  the  corn- 
naturally  vary  considerably,  but  in  general  his  task  is  to  bination  method  outlined  above  in  order  that  it  will  be 
establish  two  things.     First,  present  cost  of  handling  the  possjjjie  to. 

necessarv  tonnage.     Second,  the  best  possible  method  for  '          „,',,..                .   ,     ,    „    .  ,     , 

handling  the  necessary  hauling  and  its  cost.  l-    place  tne  shipment  of  both  finished  product   and 

To  show  how  a  typical  problem  of  this  type  is  worked  raw   material    l.i-lw.'on    Biankviiie   and    New   York 

out  there  follows  a  report  made  to  a  corporation  at  a  town  City  and  Newark  on  a  set  schedule, 

in  Massachusetts  which  we  will  call  Biankviiie,  on  ship-  2.    Place  the  New  York  office  in  a  position  so  thai 

ments  between  its  plant  and  Xew  York  City  and  Newark:  their    customers    may    be    accommodated    to    a 

greater  extent   than  at   present 

Biankviiie  Analysis  :;.    Reduce  the  presenl  transportation  cost. 

The  cost  per  week  to  ship  merchandise  from  Biankviiie  B3    installing  a  Packard  size  "EF"  truck  wc  believe  it 

to  New  York  City,  Newark,  and  return,  by  the  methods  would    be    possible    to   put    into    operation    the    following 

and   the  combination  of  methods  that  have  been  consid-  method  that  would  permil   you  to: 


1166 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


June  2,  1921 


1.    Haul  the  average  weekly  tonnage   of  24.44  tons 

in  two  round  trips  per  week  at  an  average  load 

efficiency  of  81  per  cent. 

Equipping  a  Packard  size  "EF"  truck  with  a  13  mile 

axle,  it  is  believed  possible  to  make  a  round  trip  between 

Blankville,  Mass.,  and  New  York  City  in  three  days,  each 

day  sub-divided  as  follows: 


LUBRICATION   PER   1000   MILES 
(Includes  refilling) 

Cylinder  oil 
Heavy  oil 
Grease 

Cost  per  mile 


Gallons     Cost     Gallons     Cost 


.0102 
per  unit  per  mile 


Proposed   Operating  Schedule 


Day 

Max. 
Speed 
M.P.H. 

1 
2 
2 
3 

13 
13 
13 
13 

Est 

Aver. 
Speed 
M.P.H. 


Max.  Speed 

Min.  Hours 

on  Road 

10.1 

1.3 

5.7 


Est.  Speed  Aver. 

Hours  on  Road 

AM  P.M. 

7.3  73 


Distance 
132 


2.0 


8.3 


Leave 
Blankville 
New  Rochelle 
N.  T.  Office 
New  Haven 


Time 

5:00  A.M. 

7  :00  A.M. 

11:00  A.M. 

5:30  A.M. 


Arrive 
New  Rochelle 
N.  Y.  Office 
New  Haven 
Blankville 


Time 
:  :30  P.M. 

:00  A.M. 
1:18  P.M. 
!  :36  P.M. 


Xote. jt  js  estimated  that  no  hours  will  be  required  in  New  Tork   to   exchange   loads   and   that   during   this   interval   the   truck   will 


Summary 

The  present  cost  to  ship  merchandise  by  the  selected 
"combination  of  methods"  to  New  York  City,  Newark  and 
return  is  as  follows: 

Cost  per  week  *4ZHJa 

Cost  per  day   5,4k  qX? 

Cost  per  trip    -•><> ■»"' 

Cost  per  cwt *y  ' 

The  operating  cost  of  a  size  "EF"  truck  to  do  this 
same  work  is  estimated  to  be: 

Cost  per  week   *33-c't)n 

Cost  per  day    "■'• 

Cost  per  trip   I» 

Cost  per  cwt b!> 

This  is  delivered  to  New  York  City  only.  To  this  cost 
there  should  be  added  an  additional  charge  for  shipping 
2.5  tons  of  finished  product  from  New  York  City  to  New- 
ark at  a  local  charge  of  50  cents  per  cwt.,  plus  3  per  cent 
of  total  for  war  tax  or  $25  per  week,  making  a  total 
cost  of: 

Cost   per   week ?3|q'?c 

Cost  per  day   »»•*» 

Cost  per  trip   1 < ».JU 

Cost  per  cwt ■'i 

Comparing  the  final  cost  of  operating  company  owned 
equipment  with  final  cost  of  shipping  by  the  selected  com- 
bination method  the  following  saving  is  believed  possible 
through  the  adoption  of  company  owned  Packard  trucks. 

Saving 

Per  week    H17.02 

Per   clay    23.0 1 

Per   trip    58.51 

Per  cwt ■** 

In  a  year  of  288  operating  days  it  is  estimated  that  this 
would  be  an  approximate  saving  of  $6,644.16. 

To  this  is  attached  a  detailed  estimate  of  the  cost  of 
operating  the  trucks,  which  has  been  summarized  in  the 
previous  report.  As  an  example  of  the  method  of  making 
use  of  these  estimates,  there  follows  one  submitted  in  a 
report  to  the  New  York  Globe,  when  it  was  considering 
hauling  its  papers  from  the  St.  Lawrence  River  to  Bur- 
lington, Vt,  during  the  period  of  serious  freight  conges- 
tion some  months  ago.  This  gives  both  the  basis  for  an 
individual  truck,  and  operating  nine  trucks  a  week. 

OPERATING  9  UNITS  FOR  A  WEEK— 18  ROUND  TRIPS— 

250  TONS 

OPERATING    COST   PER  WEEK 

Figured  on  250  Tons 

Miles   504  0  miles  total 

Garage  9  units  fi>  $6  per  week  „_„...„, 

Driver— 8  crews  for  3  fleets.    1152.00  24  men   @  $8  day  for  6   days 

estimated    20.00  for  licenses  for  9  units  per  week 

Insurance    $1  GO   per  day   per 

unit         89. S2  for  9  units  for  1  week 

Sinking  fund    655.20  660  miles  per  unit  per  week 

i    63.10 

■.. ■•     756.00  for  9  units  for  1  week 

Hon"     61.39  for  9  units  for  1  week 

Tires  $.087  per  mile 43S.  Is  for  9  units  for  1  week 

Maintenance    and    overhaul..      25  ' 

Total  cosl  per  day   352 

Totnl  ai 

Total  cost  per  mile 

Cost  of  $14.10  per  ton 


MAINTENANCE  AND  OVERHAUL 

Repairs  per   unit — 6   seasons — 60,000   miles — total   of   $3,000.00. 

Maintenance  and  overhaul  for  life  of  truck  equals  $.05  per  mile. 
TIRES 

$877.30  -i-  10,000  miles  =  .087  per  mile. 
MISCELLANEOUS 

State   license    

Garage  rent  per  month   

Driver's  wages  per  day   

Guaranteed  tire  mileage  

Gasoline  per  gallon  

ESTIMATED   COST   OPERATION   TRACTOR— SEMI-TRAILER 
UNIT 
INVESTMENT 

Chassis    

Freight    

War  tax 

Body,  top,   etc 

Total      $8777.50  basis  for  computing  interest 

Less   tire   value    877.30 

$7900.20 
OPERATING  CONDITIONS 

East  Angus  and  Burlington. 
Average  5  miles  per  hour. 

Round  trip  of  2S0  miles   =    64   hours  —  with  allowance  for  de- 
lays, etc. 
2    round    trips    per    week — IS    weeks    =    10,000    miles — life    of    6 
years — 60,000  miles. 
INSURANCE 

Fire   and  theft    

Collision,  full  coverage    

Liability   

Property  damage   

Total   $500.00  per  year  per  unit 

SINKING  FUND 

$7900.02  -r   60,000  miles  =  $.13  per  mile  per  unit. 
INTEREST 

Formula  6%-6  years-averages   =     {   *307.02  per  year  per  unit 

GASOLINE 

Miles   per  Gallon 
Good     Average     Fair 
2.0  at  30c.  per  gallon 

•"Average"   miles  per  gallon  used  in  computation. 
••"Necessary"   lubrication  used  in  computation. 

Each  problem  naturally  affords  different  factors  and 
calls  for  a  different  method  of  solution.  One  of  the  prob- 
lems recently  was  conditioned  upon  the  hauling  that  had 
to  be  done  across  a  bridge  limited  to  6  tons  carrying 
capacity.  Another  was  dependent  upon  the  fact  that  the 
heavy  haulage  had  to  be  done  over  an  8  per  cent  grade. 
In  a  third,  that  of  handling  ore  from  a  Colorado  mine; 
the  answer  was  found  by  putting  three  trailers  to  each 
truck,  so  that  on  the  haul  from  the  mine  the  first  func- 
tion of  the  truck  was  to  act  as  a  break,  while  it  had 
nearly  a  capacity  load  in  returning  the  empty  trailers  to 
the  pit  mouth.  Examples  like  this  could  be  multiplied 
indefinitely. 

It  has  been  working  out  problems  like  this  that  con- 
vinced us  of  the  necessity  of  rating  the  units  sold  to  the 
particular  job,  and  abandoning  the  old  flat  tonnage  rating. 
It  was  clear  that  a  truck  that  might  carry  2  tons  over 
an  8  per  cent  grade  could  handle  4  tons  on  a  level. 

For  this  reason  we  no  longer  sell  the  truck  as  of  a  given 
capacity,  but  after  studying  the  hauling  problems  and  de- 
termining how  much  freight  should  be  carried  we  recom- 
mend the  units  that  can  do  the  work  most  efficiently. 
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Steel  Castings  and  the  Automotive 

Industry 

The  use  of  steel  castings  in  the  automotive  industry  is  largely  limited  to 
trucks  and  tractors.  The  story  of  the  growth  of  this  industry  tells  the 
extent    to    which    it    has    been    influenced  by  automotive  development. 


THE  use  of  steel  castings  has  been  quite  extensive 
in  certain  phases  of  automotive  construction,  de- 
spite the  fact  that  the  automobile  industry  has  not 
influenced  the  steel  castings  business  so  strongly  as  it 
has  some  others.  Especially  in  the  truck  field  has  the 
steel  casting  been  widely  used,  so  that  the  steel  foundries 
of  the  country  can  properly  be  classed  as  important 
units  in  the  group  which  supplies  the  automotive  in- 
dustry. 

Taken  as  a  definite  industrial  unit,  the  steel  castings 
industry  is  comparatively  young.  It  is  only  during  the 
last  twenty  or  twenty-five  years  that  the  production  of 
steel  castings  has  been  carried  on  in  any  large  way. 
It  is  said  that  the  first  steel  castings  of  which  anything 
is  generally  known  were  made  by  the  William  Butcher 
Steel  Works  in  July,  1867.  Not  until  about  1896  or  1900, 
however,  did  the  steel  castings  business  assume  any 
considerable  proportions. 

During  the  very  early  stages  of  the  steel  castings 
industry,  says  David  McClain  in  Foundry,  "great  secrecy 
and  caution  were  exercised  in  handling  mixtures  by  those 
whose  duty  it  was  to  oversee  this  part  of  the  business, 
and  symbols  instead  of  names  were  used  to  specify  alloys 
for  steel  mixtures." 

In  1884  the  first  Bessemer  converter  devoted  entirely 
to  the  manufacture  of  steel  castings  was  put  into  opera- 
tion by  the  Pittsburgh  Steel  Castings  Co.  The  early 
furnaces  used  in  steel  casting  manufacture,  however, 
were  short  lived  and  unsatisfactory  in  many  ways.  The 
acid  open-hearth  furnace  marked  a  step  in  advance,  how- 
ever, and  about  1896,  twenty-five  years  after  the  begin- 
ning of  steel  casting  manufacture,  the  installation  of  a 
20-ton  acid  open-hearth  furnace  determined  the  supe- 
riority of  the  open-hearth  furnace  over  the  crucible  or 
converter. 

The  electric  furnace  is  a  development  of  recent  years 
and  marks  another  notable  point  in  the  growth  of  steel 
casting  practice.  All  three  methods  are  still  in  use, 
although  the  chief  obstacle  to  the  more  widespread 
usage  of  the  electric  type  seems  to  be  that  of  cost. 

There  has  been  a  rapid  growth  in  the  number  of  steel 
foundries  during  recent  years.  One  authority  attributes 
this  to  the  fact  that  more  men  have  been  taught  the 
technical  details  of  steel  casting  manufacture,  so  that 
many  employees  have  gone  out  and  set  up  small  estab- 
lishments of  their  own.  He  believes  that  the  growth  was 
less  rapid  during  the  first  decade  of  this  century  because 
there  were  so  few  men  who  really  understood  how  to 
make  steel  castings  successfully. 

At  the  present  time  something  like  1,000,000  tons  of 
steel  castings  are  produced  each  year  in  this  country. 
A  large  proportion  of  this  output  is  usually  absorbed 
by  the  railroads,  while  the  machine  builders  are  also 
large  consumers.  While  there  has  been  an  intimate  con- 
nection between  the  steel  castings  and  automobile  indus- 


60% 

600,000  tons 

25% 

250,000  tons 

8% 

80,000  tons 

7% 

70,000  tons 

tries  during  recent  years,  it  cannot  be  said  that  the 
steel  casting  manufacturers  are  strongly  dependent  upon 
the  automotive  industry  or  that  the  automotive  industry 
has  had  a  very  large  part  in  causing  their  technical 
and  commercial  development. 

There  are  some  250  foundries  in  the  United  States 
which  make  steel  castings.  About  190  are  independent 
foundries  producing  castings  for  the  trade,  while  about 
135  are  devoted  exclusively  to  the  manufacture  of  steel 
castings. 

Assuming  that  the  output  of  steel  castings  is  about 
1,000,000  tons  a  year,  the  distribution  of  this  output  is 
probably  something  like  this: 

Railroads 

Machine  Builders 

Automotive  Industry 

Miscellaneous 

These  figures  are  merely  approximate  and  are  based 
upon  the  opinions  of  several  men  long  connected  with 
the  industry  in  its  broadest  phases.  Definite  statistics 
are  not  available  as  regards  the  steel  castings  industry. 
The  Steel  Founders'  Association,  which  includes  the 
firms  producing  a  large  proportion  of  the  total  tonnage 
of  the  industry,  states  that  it  has  no  information  avail- 
able along  these  lines  and  that  it  is  not  interested  in 
supplying  material  or  in  discussing  articles  designed 
to  give  to  outsiders  some  view  of  the  technical  and  com- 
mercial growth  of  the  steel  castings  business.  Indi- 
vidual members  of  the  Society,  however,  have  been  ex- 
tremely helpful  in  supplying  information  and  suggestions. 
The  Society  has  about  87  members  at  the  present  time 
and,  as  stated  before,  these  firms  produce  a  very  large 
percentage  of  the  entire  output  of  the  industry.  Appar- 
ently no  concerted  effort  has  been  made,  however,  along 
the  lines  of  co-operative  research  or  tests. 

Qualities 

The  steel  casting  has  characteristics  which  make  it 
specially  adapted  to  certain  automotive  uses.  Steel  cast- 
ings are  made  in  three  grades,  generally  known  as  hard, 
medium  and  soft.  The  Society  of  Automotive  Engineers 
has  adopted  the  standard  specification  of  the  American 
Society  for  Testing  Materials  for  steel  castings.  The 
physical  properties  required  by  these  specifications  are 
as  follows: 

Tensile  strength,  lbs.  per  sq.  ir 
Yield  point,  lbs.  per  sq.  in. 
Elongation  in  2  in.,  per  cent 
Reduction  in  area,  per  cent 

The  relatively  high  tensile  strength  of  the  steel  cast- 
ing renders  it  specially  adaptable  for  use  on  trucks.  The 
following  list  comprises  some  of  the  chief  qualities  of 
the  steel  casting: 

1.  Relntivoly    high    tensile    strength    as    compared    with 
other  castings. 


Hard 

Medium 

Soft 

80,000 

70,000 

co.doo 

36,000 

31,000 

27,000 

15 

18 

22 

20 

25 

30 
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2.  Machining  off  even  a  considerable  thickness  of  metal 

does  not  appreciably  affect  strength  of  casting. 

3.  Intricate  shapes  can  be  cast  which  are  not  at  present 

possible  by  means  of  drop   forging. 

In  the  early  days  of  steel  casting  there  was  a  great 
deal  of  difficulty  experienced  in  getting  the  proper  metal 
mixtures  to  produce  the  best  castings.  Progress  along 
this  line,  however,  has  gone  so  far  that  little  trouble 
is  now  found.  One  prominent  steel  castings  man  said 
recently,  "Plain  carbon  steel  casting  of  to-day  has  been 
brought  to  a  point  where  the  problems  of  manufacture 
are  purely  mechanical  problems.  ...  It  is,  therefore, 
time  to  work  for  better  physical  properties  than  those 
found  in  low  carbon  castings  straight  annealed." 

Progress  has  also  been  made  in  heat-treatment  meth- 
ods which  has  enabled  steel  casting  manufacturers  to 
raise  the  average  tensile  strength  of  their  product  well 
above  the  limits  that  were  previously  possible.  There 
is  this  difference  between  the  malleable  and  steel  casting 
which  is  of  importance  in  the  consideration  of  heat 
treatment  and  annealing.  The  steel  casting  does  not 
rely  on  the  annealing  process  for  the  development  of 
any  new  qualities  or  properties;  the  heat  treatment 
merely  adds  to  those  properties  already  present  in  the 
inherent  nature  of  the  material  from  which  the  casting 
is  made.  In  the  malleable  casting,  on  the  other  hand, 
the  heat  treatment  serves  a  purifying  purpose  and  im- 
parts to  the  casting  qualities  which  it  did  not  previously 
possess. 

It  is  true,  however,  that  the  heat  treatment  of  plain 
carbon  steel  castings  yields  an  improvement  of  20  to  50 
per  cent  in  strength.  One  manufacturer  who  has  had 
considerable  contact  with  the  automotive  industry  said 
recently  that  "to  meet  the  varied  requirements  of  the 
truck,  tractor  and  machinery  castings  we  have  developed 
a  series  of  steels  with  yields  points  from  30,000  lbs.  up 
to  110,000  lbs.,  and  have  obtained  higher  strength  with- 
out undue  sacrifice  of  machining  qualities." 

There  are  five  factors  which,  in  a  general  way,  affect 
the  final  quality  of  the  steel  casting.     These  are: 

1.  Steel  making  practice, 

2.  Composition, 

3.  Moulding  practice, 

4.  Annealing  practice, 

5.  Design  of  casting. 

The  automotive  engineer  is  concerned  only  indirectly 
with  the  first  four  of  these  factors.  It  is  likely  to  be 
to  his  advantage  to  understand  something  of  the  practice 
involved  in  each  of  them,  but  he  cannot  be  expected  to 
be  thoroughly  conversant  with  all  the  phases  in  detail. 
He  is  the  vital  agent,  however,  in  making  the  casting 
design.  It  is  because  of  this  fact  that  he  should  either 
understand  steel  foundry  practice  rather  well  or  should 
take  advantage  of  the  opportunity  for  consultation  with 
the  castings  manufacturer. 

This  matter  of  co-operation  has  been  discussed  in  con- 
nection with  drop-forgings,  die-castings  and  malleable 
castings,  but  bears  repeating  because  of  its  importance. 
How  important  such  consultation  is  from  the  standpoint 
of  the  castings  maker  and  how  far  back  into  the  process 
of  castings  manufacture  the  design  goes  is  shown  by  this 
statement,  made  a  year  or  so  ago  by  a  big  castings  pro- 
ducer.   He  said: 

"The  desire  is  to  persuade  the  designer  of  castings 
that  exchange  of  views  is  important  not  only  in  respect 
to  the  production  of  castings,  but  also  in  regard  to  the 
use  of  differing  qualities  of  steel  for  various  purposes." 

Two  of  the  chief  difficulties,  for  instance,  in  steel  cast- 
ings manufacture  are  unequal  cooling  of  sections  of 
the  casting  and  the  presence  of  blow-holes.    As  regards 


the  first  of  these  troubles,  the  design  is  very  largely  re- 
sponsible. Where  the  sections  are  of  very  unequal  thick- 
ness, unequal  cooling  is  almost  sure  to  take  place,  while 
some  sections  may  be  too  thin  to  be  poured  successfully 
in  steel  at  all. 

The  unequal  cooling  can  be  offset  to  some  extent  by 
"chilling"  the  thick  parts,  but  there  is  a  definite  limit 
to  the  possibilities  of  this  method. 

Blow-holes  come  chiefly  from  improperly  melted  metal 
and  from  wet  molds.  These  troubles  have  been  elimi- 
nated in  most  high-grade  foundries  at  the  present  time 
by  properly  melting  the  steel  and  adding  to  it  suitable 
percentages  of  silicon  and  manganese. 

There  is  some  indication  that  the  steel  founders  recog- 
nize increased  possibilities  for  development  through  con- 
tact with  the  automotive  industry,  and  that  efforts  to 
increase  the  importance  of  that  contact  will  be  made  at 
least  by  individual  firms.  Discussing  the  effect  of  the 
war  on  the  steel  castings  business,  one  executive  said 
recently  that  it  had  had  two  effects: 

1.  It  improved  the  general  quality  of  steel  castings  be- 

cause   the    Government   made    large    demands,    but 
had  very  rigid  specifications. 

2.  This  large  demand  developed  a  very  greatly  increased 

capacity  for  steel  castings  production. 

He  went  on  to  state  that  much  of  this  capacity  was 
now  excess  and  that  the  big  problem  before  the  producers 
was  to  develop  new  fields  for  the  use  of  steel  castings 
and  new  markets  for  the  utilization  of  this  excess  ca- 
pacity. He  pointed  out  the  fact  that  even  some  pre-war 
uses  do  not  exist  now  because  "the  inability  of  truck 
and  tractor  manufacturers  to  obtain  steel  castings  forced 
them  to  eliminate  castings  and  substitute  stampings  or 
replace  steel  with  malleable  of  heavier  section." 

As  regards  the  function  of  the  steel  casting  and  the 
drop-forging,  one  casting  maker  says,  "On  quantity 
orders  of  simple  design  it  is  impossible  for  casting  to 
compete  with  forging.  But  in  the  development  of  new 
models,  where  production  is  limited  and  die  expense 
must  be  amortized  over  a  few  hundred  pieces,  steel  cast- 
ing is  the  logical  material  to  use.  It  is  also  adapted  to 
intricate  shapes  which  cannot  be  forged." 


Information  as  Selling  Basis 

TO  successfully  sell  a  truck  or  tractor  means  even 
more  than  putting  the  vehicle  in  the  hands  of  the 
user  and  collecting  his  money  for  it.  The  development 
of  a  permanent  market  requires  that  the  proper  vehicle 
be  sold  to  meet  the  special  needs  of  the  particular  user, 
and  that  proper  service  be  rendered  after  the  sale. 

The  Bates  Machine  &  Tractor  Co.  has  adopted  a  plan 
of  going  direct  to  the  farmer  for  information  as  regards 
the  possible  usefulness  of  a  tractor  to  him.  A  letter  and 
questionnaire  is  sent  to  the  prospect.  The  letter  states 
that  it  is  the  earnest  desire  of  the  company  to  sell  their 
tractor  only  to  those  who  can  really  show  a  profit 
through  its  use,  and  explains  that  the  purpose  of  the 
questionnaire  is  to  get  information  for  use  along  this 
line. 

The  questionnaire  includes  such  questions  as  these: 
Total  number  of  acres,  acreage  under  cultivation,  pas- 
ture, kind  and  nature  of  soil,  estimated  percentage  of 
steepest  grades,  number  of  men  employed,  number  of 
horses  and  mules,  do  you  use  tractor  now,  what  make, 
do  you  own  an  automobile  or  motor  truck,  do  you  operate 
a  thresher  or  an  ensilage  cutter,  do  you  operate  a  centri- 
fugal pump,  what  other  belt  work  have  you,  what  trac- 
tors have  you  had  experience  with,  who  is  vour  best 
local  dealer 
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A  Foreman's  Thoughts  of  Piece-Rate 

Cutting 

It  is  a  common  human  failing  to  attempt  to  dispose  of  complex  questions 
by  means  of  a  ready  formula.  It  has  been  said  that  under  a  piece-rate  sys- 
tem a  man  is  paid  in  accordance  with  his  ability  to  produce.  This  is  true, 
and  yet  the  statement  must  be  qualified.  This  foreman  discusses  the  mat- 
ter of  cutting  piece  rates  in  his  own  practical,  "two-fisted"  manner. 

By  Norman  G.  Shidle 


THE  question  of  a  fundamental  basis  for  wage  pay- 
ments is  one  of  the  important  problems  confronting 
industry.  The  piece-work  system  is  common  to 
automobile  plants,  but  varies  greatly  as  to  the  methods  by 
which  it  is  administered.  The  cutting  of  piece  rates  prob- 
ably causes  as  much  trouble  as  any  other  single  factor  of 
wage  adjustment. 

The  opinions  of  employers  vary  on  the  subject,  while 
that  of  workmen  is  unanimously  opposed  to  the  policy. 
The  views  of  an  experienced  foreman  on  the  subject  should 
be  of  interest  to  executives,  since  the  foreman  occupies  an 
intermediate  position  between  employer  and  employee. 

The  foreman  in  question  is  in  charge  of  a  department 
of  nearly  100  men  in  an  automobile  factory.  The  men 
under  his  supervision  are  all  piece-workers.  The  opinions 
quoted  were  not  expressed  in  a  formal  interview  of  any 
kind,  but  merely  in  the  course  of  a  conversation  about  pro- 
duction methods.  His  conversation  ran  something  like 
this: 

"Yes,  we  are  getting  all  the  kinks  in  production  pretty 
well  ironed  out  now  in  this  department.  We  recently  in- 
stalled a  lot  of  new  equipment,  and  the  men  are  just  now 
beginning  to  get  the  maximum  value  from  it.  Then  they 
put  the  whole  department  on  piece-work  a  few  months  ago. 

"Piece-work  has  boosted  production  a  lot.  I  am  getting 
twice  the  production  out  of  here  now  with  two-thirds  as 
many  men  as  I  had  before.  That  is  partly  due  to  piece- 
work and  partly  to  the  new  equipment. 

"But,  say,  maybe  I  couldn't  get  out  a  lot  more  production 
from  this  gang  if  they  would  take  off  that  75  cents  an 
hour  limit  on  the  piece-workers.  We  get  about  400  a  day 
out  of  here  at  present,  and  if  they  didn't  limit  the  piece- 
work earnings  to  75  cents  an  hour,  I'm  sure  I  could  jump 
production  to  600  without  turning  a  hair. 

"I've  got  a  good  bunch  working  in  here,  but  when  there 
is  a  limit  like  that  put  on  they  simply  won't  turn  out  any 
more.  Sure,  there's  a  limit.  No,  we  don't  tell  the  men 
that,  but  you  can't  keep  that  sort  of  thing  quiet  very  long. 
It  soon  gets  around  the  shop.  One  of  the  boys  was  asking 
me  yesterday  if  it  was  true  that  there  was  a  75-cent  limit. 
I  just  evaded  his  question  somehow,  but  he  knew  just  the 
same. 

"And  you  can't  blame  them  for  not  going  over  the  limit 
when  they  know  the  rate  is  going  to  be  cut.  I'd  do  the 
same  thing  and  so  would  you;  be  crazy  if  they  didn't  It's 
wonderful  how  close  they  can  hit  that  mark,  too.  I  had  a 
department  in  a  plant  up  in  Detroit  a  year  or  so  ago. 
When  I  went  in  there  production  was  down  low,  and  all  the 
men  were  mak'ng  between  $7.90  and  $7.99  as  regular  as 


the  sun  rose  and  set.  Later  the  rate  was  cut.  Every  man 
in  the  bunch  kept  on  turning  in  between  $7.90  and  $7.99 
a  day  just  the  same.  Again  I  say  I  don't  blame  them.  I'd 
do  just  the  same  way. 

"You  can't  expect  to  get  maximum  production  from  a 
man  when  he  knows  he  is  going  to  be  penalized  for  doing 
his  best. 

"Huh?  What  is  the  sense  of  having  a  piece  rate  if  it 
has  a  definite  limit?  Why  not  just  pay  the  good  men  that 
limit  rate  and  grade  the  others  down  accordingly?  Hm. 
Well,  now  I  don't  know  just  what  answer  you  could  give 
to  that.  It  does  seem  as  though  a  piece-rate  system  with 
a  limit  like  that  was  pretty  nearly  the  same  as  a  day  rate 
basis  with  a  minimum  production  requirement,  doesn't  it? 

"Well,  I  don't  know  about  the  theory  of  the  thing,  but  I 
do  know  that  the  boys  will  hold  down  production  as  long 
as  they  know  the  rate  is  going  to  be  cut  when  they  boost 
it  to  a  certain  figure.  If  they'd  take  that  75-cent  limit  off 
in  this  department,  I'd  soon  show  'em  some  real  produc- 
tion. Got  a  good  bunch  in  here  now,  and  they  know  thai- 
jobs  are  scarce  outside,  too." 

This  is  not  the  opinion  of  a  theorist,  but  of  a  practical 
working  foreman  of  considerable  experience  in  automobile 
work.  Harry  Tipper  said  recently  that  "of  all  the  systems 
for  general  wage  payments  which  are  being  used  at  the 
present  time  the  ones  which  are  predicated  upon  the  rela- 
tion between  the  individual  and  the  quantity  and  quality 
of  his  production  are  the  most  effective  in  their  general 
application." 

All  of  which  merely  emphasizes  the  necessity  of  ad- 
ministering as  carefully  and  as  fairly  as  possible  this 
inadequate  method  which  is  the  best  available  for  imme- 
diate use. 


ANEW  company  has  been  organized  in  London  with 
the  object  of  reclaiming  stale  lubricating  oil.  The 
waste  oil  can  be  bought  at  prices  ranging  up  to  about 
$100  per  ton  and  in  some  cases  can  be  had  for  the  cost 
of  collection.  It  is  planned  to  establish  immediately  a 
plant  near  London  with  a  capacity  for  treating  50  tons 
per  week,  which,  it  is  believed,  can  be  easily  collected 
in  London,  and  other  plants  in  the  various  large  cities 
of  the  kingdom.  Tests  of  the  waste  oil  and  clean  oil 
made  by  a  consulting  analyst  are  said  to  have  shown 
the  following  changes  to  have  been  effected  by  the  proc- 
ess: Appearance  changed  from  dark  brown  cloudy  to 
dark  brown  clear;  the  gravity  at  60  deg.  Fahr.  from 
0.9180  to  0.9185;  the  acidity  from  0.61  to  0.06,  and  the 
water  content  from  about  1  per  cent  to  a  trace. 
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Medical  Attendance  in  Relation 
to  Compensation 

Labor  interests  have  seriously  opposed  the  present  method  of  making  it 
the  duty  of  the  employer  to  provide  medical  attendance  in  compensation 
cases.  They  believe  the  employee  should  choose  his  own  physician,  T.  W. 
Konop  of  the  Wisconsin  Industrial  Commission  discusses  this  point  here. 


ALTHOUGH  the  movement  started  too  late  to  pub- 
licly gather  national  force  in  connection  with  the 
1921  sessions  of  State  legislatures,  the  proposition 
of  what  part  the  employer  and  insurer  and  what  part 
the  employee  should  have  in  the  choice  of  medical  and 
surgical  attendance  in  the  event  of  injury  in  industry 
is  already  a  real  national  one,  and  is  bound  to  inter- 
mingle with  the  other  big  items  that  are  up  for  considera- 
tion in  connection  with  industrial  relations. 

This  question  of  medical  attendance  in  connection 

with  workmen's  compensation  is  more  vital  than  the 

item  of  money  indemnity  for  injury,  considered  in 

a  broad  way.     Labor  interests  are  very  serious  in 

their  opposition  to  the  universal  present  method  of 

making  it  the  duty  of  the  employer  or  insurer  to 

P      provide  such  attendance.    They  will  make  the  issue 

as  big  as  they  can. 

Interests  other  than  those  of  either  employer,  insurer 

or  worker  are  not  in  favor  of  any  radical  change  from 

the  present  method,  chiefly  because  they  have  found  that 

self-interest  alone,  on  the  part  of  employer  and  insurer, 

has  given  the  worker  entirely  satisfactory  attendance. 

These  were  the  leading  thoughts  expressed  on  the  sub- 
ject of  compensation  for  injury  in  industry  at  the  fourth 
Wisconsin  Industrial  Service  Conference  and  Wisconsin 
Industrial  Physicians  <tnd  Surgeons,  held  at  Appleton, 
May  17.  Wisconsin,  che  leading  State  in  the  introduction 
of  compensation  insurance  and  State  control  of  safety 
in  industry,  now  has  two  bills  before  it  on  the  subject 
of  choice  of  attendance  which  are  the  models  for  other 
states,  and  this  formed  one  of  the  main  subjects  at  the 
conference.  Thomas  F.  Konop,  former  congressman  from 
Wisconsin  and  a  member  of  the  Wisconsin  Industrial 
Commission,  sounded  the  keynote  of  the  discussion. 

"Compensation  to  injured  workmen,  under  our  law, 
comprises  two  things,  medical  and  surgical  attendance 
and  weekly  money  indemnity  of  65  per  cent  of  the  aver- 
age weekly  earnings,"  said  Commissioner  Konop.  "These 
two  benefits  are  so  linked  together  that  they  are  depend- 
ent on  each  other.  The  amount  of  the  second  depends 
largely  upon  the  character  of  the  first.  The  better  and 
more  skillful  the  medical  treatment,  the  lesser  the  period 
of  compensation  disability.  Unskillful  and  negligent 
medical  and  surgical  treatment  lengthens  the  period  of 
compensation  disability,  makes  compensation  costly  to 
the  industry  and  many  times  unnecessarily  makes  a  crip- 
ple of  the  employee. 

"To  my  mind,  skillful  and  adequate  medical  and 
surgical  treatment  is  more  important  to  the  injured 
person  and  to  the  employer  as  well  than  the  money 
indemnity  provided  under  the  law.  Skillful  and 
adequate  medical  and  surgical  treatment  is  abso- 
lutely essential  to  the  restoration  of  an  injured  em- 


ployee's earning  capacity,  and  yet  *n  nearly  all  of 
the  compensation  laws  of  the  country  there  are  limi- 
tations on  this  service  of  from  two  weeks  to  ninety 
days  or  at  a  cost  of  from  $25  to  $300,  sometimes 
both. 

"Under  the  above  provision  the  commission  has  re- 
peatedly ruled  that  with  this  duty  imposed  upon  the 
employer  is  a  corresponding  right  to  select  the  physician 
and  surgeon  who  shall  treat  the  injured  workmen.  The 
employer,  therefore,  is  given  the  right  to  select,  and  has 
been  exercising  that  right  and  insisting  upon  its  exercise 
in  Wisconsin." 

The  commissioner  then  spoke  at  some  length  on  the 
movement  on  foot  to  change  the  system  and  give  the 
right  of  selection  to  the  employee,  although  declaring 
that  personally,  and  he  believed  the  other  commissioners 
agreed  with  him,  he  was  opposed  to  any  radical  change, 
that  he  believed  the  present  system  was  working  satis- 
factorily and  that  the  kind  of  medical  and  surgical  ser- 
vice that  is  being  furnished  to  injured  workmen  is  of 
the  best. 

Some  of  the  reasons  given  why  the  employer 
should  select  the  physician  and  surgeon  were:  He 
is  in  a  better  position  to  select  a  competent,  skillful 
physician  or  surgeon;  he  is  financially  interested  in 
the  speedy  recovery  of  the  injured  workmen  and  will, 
therefore,  furnish  the  best  skill  possible;  he  has  to 
pay  the  expenses  and,  therefore,  should  be  permitted 
to  make  the  best  bargain  and  reduce  the  cost  of  this 
service;  where  the  physician  is  selected  by  the  em- 
ployee the  treatment  is  prolonged,  bills  are  padded. 

On  the  other  hand,  he  said,  the  demand  for  a  change 
has  been  growing  all  over  the  country.  Two  years  ago 
a  bill  to  amend  the  law  and  give  the  injured  workmen 
the  choice  of  medical  attendant  was  withdrawn  after  a 
conference,  when  the  employers  agreed  to  take  the  mat- 
ter up  with  the  insurance  carriers  and  bring  about  a 
condition  that  would  give  the  injured  employee  the 
choice  of  another  physician  or  surgeon  if  dissatisfied 
with  the  one  offered,  but  practically  nothing  has  been 
done  to  carry  out  this  agreement. 

There  are  two  bills  now  pending  before  legislative 
committees  relating  to  this  feature;  the  Schafer  bill 
would  give  the  injured  employee  the  right  to  select  his 
own  physician  or  surgeon  and  the  Huber  bill  gives  him 
the  right  to  make  a  selection  from  a  list  provided  by 
the  employer. 

Taking  up  the  other  side  of  the  argument,  Mr. 
Konop  said  it  is  argued  the  relation  between  physi- 
cian and  patient  is  confidential  and  personal  and 
that  sometimes  the  company  physician  discloses 
these  confidences;  that  the  best  results  are  obtained 
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when  the  patient  has  confidence  in  the  surgeon; 
that  the  physician  selected  by  the  employer  restricts 
the  period  of  disability,  requiring  the  injured  em- 
ployee to  return  to  work  too  soon  in  order  to  lessen 
the  indemnity  payments;  that  the  physician  is  too 
devoted  to  the  interests  of  the  employer;  while  med- 
ical men  have  complained  of  the  concentration  of 
medical  and  surgical  work  into  the  hands  of  a  few. 
The  commissioner  discussed  the  various  arguments  at 
some  length  and  with  absolute  frankness.     He  cited  va- 


rious cases  which  have  come  to  the  attention  of  the  com- 
mission to  prove  this  or  that  argument.  He  declared  the 
absolute  choice  of  a  physician  and  surgeon  by  the  em- 
ployee was  liable  to  be  detrimental  rather  than  beneficial 
to  the  injured  workmen,  and  that  one  of  the  first  results 
would  be  that  the  Industrial  Commission  would  have 
to  fix  the  schedule  of  fees  for  the  medical  profession. 
He  said  the  most  skillful  physicians  and  surgeons  would 
object  to  that  to  such  extent  that  they  would  refuse  to 
handle  such  cases  and  the  workmen  would  suffer  in  the 
long  run. 


The  Future  of  Airplane  Manufacturing 


IN  a  statement  just  released  C.  M.  Keys,  president  of 
the  Curtiss  Aeroplane  &  Motor  Corporation,  asserts 
that  "it  costs  at  least  $1,900,000  to  develop  any  airplane 
motor  to  the  point  of  successful  production."  He  goes 
on  to  point  out  that  the  Government  idea  that  airplanes 
and  even  aeronautical  motors  should  be  bought  only 
under  competitive  bids  is  not  conducive  to  scientific 
progress  under  these  circumstances.  The  statement 
continues: 

"It  is  fairly  obvious  that  no  company  can  spend  that 
amount  of  money  and  suffer  the  grief  and  disappointment 
of  experimental  labor — which  is  so  often  lost  labor — 
only  to  have  the  product  of  that  labor,  if  successful, 
taken  up  by  the  Government  and  thrown  open  to  competi- 
tive bidding. 

"It  is  fair  to  say  that  because  of  these  conditions, 
over  which  the  industry  has  no  control,  not  only  the 
Curtiss  company,  but  all  other  forward-looking  institu- 
tions in  this  art,  have  curtailed  their  efforts,  economized 
their  resources  and  foregone  their  ambitions  for  the  art 
in  order  to  adapt  themselves  to  the  policies  of  their 
Government." 

At  the  end  of  the  war  the  Curtiss  company  was  oper- 
ating seven  plants,  employing  170,000  workers.  It  pro- 
duced 5811  complete  airplanes  during  the  war,  together 
with  over  5000  motors.  The  following  list  indicates  not 
only  the  location  of  the  various  Curtiss  plants,  but  also 
the  various  lines  of  development  along  which  research 
and  progress  is  being  made: 

Research,     Experimental    and     Production,    planes    and 
motors 
Garden  City,  N.  Y. 
Churchill  St.,  Buffalo,  N.  Y. 
Rehabilitation  and  Overhaul, 
Waukegan,  111. 
Atlantic  City,  N.  J. 
Houston,  Texas. 
Repair  and  Supply  Depots 
Garden  City,  N.  Y. 
Waukegan,  III. 
Atlantic  City,  N.  J. 
Houston  and  Dallas,  Texas. 
Riverside,  Cal. 
Flying  School*  and  Fields 
Curtiss  Field,  Garden  City, 
Curtiss  Field,  Buffalo, 
Curtiss  Flying  Station,  Atlantic  City. 
Airport,  Newport  News,  Va. 
Waukegan,  III. 
Houston  and  Dallas,  Tex. 
Riverside,  Calif. 
Distributor*  and  Agencies 

Throughout  the  United  States, 
Central  and  South  America  and  -he 
Philippines,  thereby  vastly  ex- 
tending the  service  opportunities 
for  users  of  Curtiss  products. 


The  Garden  City  plant  covers  260  acres.  In  addition 
to  the  shops,  this  factory  contains  a  drafting  depart- 
ment, an  aerodynamical  laboratory,  a  7%-foot  wind  tun- 
nel, a  motor  laboratory,  chemical  and  physical  labora- 
tories, etc.  The  Buffalo  and  Garden  City  plants  take  the 
results  of  the  scientific  research  made  in  the  other  plants 
and  translate  them  into  actual  motors  and  airplanes. 

The  Curtiss  company,  according  to  Mr.  Keys,  believes 
in  the  future  of  commercial  aviation  and  thinks  that 
"the  Government  should  provide  sympathetic  regulation, 
establish  airports  and  lay  out  routes,  etc.,"  while  "the 
industry  must  do  its  part  in  providing  the  flyers  with 
economical  equipment  and  good  service." 


Sulphide  Alcohol  as  Motor  Fuel 

A  GREAT  deal  of  alcohol  made  from  the  sulphide  liquor 
of  paper  manufacture  has  been  used  as  motor  fuel  in 
Sweden  during  the  past  several  years,  and  a  questionnaire 
regarding  experiences  with  this  fuel  was  circulated  about 
a  year  ago  by  Prof.  C.  E.  L.  Hubendick,  at  the  instance 
of  the  Swedish  Department  of  Commerce.  No  less  than 
668  replies  were  received.  The  majority  of  motor  owners 
had  difficulty  in  getting  benzol  and  sulphite  alcohol  in  a 
state  of  sufficient  purity,  and  in  many  cases  trouble  was  ex- 
perienced from  fouling  of  the  engines  and  attack  of  some 
of  the  metallic  parts.  Moreover,  many  of  the  carbureters, 
which  were  designed  to  use  gasoline,  were  not  properly 
and  completely  adapted  for  the  use  of  alcohol,  which  re- 
sulted in  irregular  operation. 

Of  all  the  reports  received  only  10  per  cent  show  the 
alcohol  engines  to  work  satisfactorily  in  every  respect. 
On  the  other  hand,  serious  trouble  was  reported  in  only 
4  per  cent  of  the  answers.  A  most  serious  defect  is  insuf- 
ficient preheating  of  the  fuel,  which  results  in  abnormal 
consumption  of  fuel  and  oil  and  also  in  the  deposition 
of  unvaporized  fuel  which  washes  off  the  lubrication  oil, 
and  therefore  results  in  increased  wear  of  the  cylinder 
walls  in  spite  of  the  more  liberal  supply  of  lubricant.  In- 
correct adjustment  of  the  carbureter  and  the  ignition 
mechanism  often  leads  to  improper  mixture  conditions,  in- 
complete combustion,  and,  consequently,  reduced  output. 

In  many  cases  there  was  excessive  wear  of  parts  that  do 
not  come  in  contact  with  the  fuel,  and  this  can  be  explained 
only  on  the  supposition  that  the  oil  was  also  of  poor  qual- 
ity. Some  wear  of  engine  parts  was  undoubtedly  occa- 
sioned by  the  iron  salts  which  are  added  during  the  prepa- 
ration of  the  alcohol.  The  most  serious  disadvantage  was 
shown  to  be  the  starting  difficulty.  In  a  general  way  the 
conclusion  may  be  drawn  from  the  answers  received  to 
the  questionnaire  that  if  the  necessary  precautions  are 
taken  the  use  of  alcohol  fuel  does  not  affect  the  life  of  the 
engine  detrimentally  and  there  are  no  serious  objections 
to  it. 
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Production  Value  of  Industrial  Incentives 

The  big  labor  problem  is  to  provide  incentives  in  industry  which  will  in- 
duce the  worker  to  put  forth  his  full  capacity  for  accomplishment.  The 
manufacturer  must  be  as  willing  to  experiment  in  regard  to  indus- 
trial relations  as  in  regard  to  mechanics.     Changed  attitude  is  necessary. 

By  Harry  Tipper 


THE  big  problem  of  labor  is  not  the  problem  of  trade 
unions,  I.  W.  W.  or  the  radicals.  It  is  not  the  ques- 
tion of  whether  the  demands  of  the  workers  are 
justified;  it  is  not  even  the  question  of  whether  they 
are  misled  by  their  leaders.  These  things  may  or  may 
not  be.  Trade  unions  are  wrong  many  times.  The  So- 
cialist's dream  is  based  upon  a  false  idea  of  progress, 
the  labor  leader  is  no  less  selfish  than  the  rest  of  hu- 
manity and  the  manufacturer  is  frequently  arbitrary  and 
autocratic.  These  things  are  important  mainly  because 
they  indicate  the  amount  of  time  lost  in  discussion  that 
ought  to  be  devoted  to  accomplishment. 

The  main  job  of  industry  is  to  get  more  work  done 
for  less  cost  per  unit  of  work.  Whether  this  work  is 
done  in  the  factory,  in  the  salesroom,  in  the  accounting 
department  or  the  warehouse,  the  work  should  be  planned 
so  that  useless  motions  and  waste  will  be  reduced  to  a 
minimum. 

The  big  labor  problem,  therefore,  is  the  production 
of  an  incentive  for  the  worker  which  will  enable  him 
or  induce  him  to  put  forward  his  full  capacity  for. 
accomplishment.    Anything  that  will  aid  this  result 
is  important  to  industry,   and  anything  which   re- 
duces this  possibility  is  a  detriment  to  industry. 
Obviously,  the  worker  in  a  majority  of  cases  is  not 
putting  forward  his  full  capacity  toward  useful  indus- 
trial accomplishment.     We  know  that  he  is  not  as  inter- 
ested in  his  work  as  he  might  be.     We  know  that  the 
error  in  its  practice  is  larger  than  it  should  be.     Fur- 
thermore, we  know  that  these  items  of  waste  depend  for 
their  correction  upon  the  human  element  and  the  proper 
consideration  of  the  workers  within  the  organization. 

Unfortunately,  opinions  have  been  formed  from  cir- 
cumstances and  conditions  on  all  sides,  so  that  people 
who  disagree  with  one  another  as  to  conditions  and 
results  are  contented  with  accusing  each  other  of  being 
reactionary  or  radical,  unionists  or  capitalists,  without 
getting  down  to  the  main  problem. 

When  I  was  selling  machinery  some  years  ago  it  was 
a  part  of  a  salesman's  aim  to  get  the  engineer  to  discuss 
some  technical   points   about  the   machine,   so  that  the 
main  point  of  this  disagreement  would  be  lost  sight  of. 
Most  of  our  discussions  upon  the  industrial  rela- 
tions has  been  devoted  to  this  or  that  system  through 
a  union  or  an  open  shop,  the  bonus  system  or  straight 
wage,  until  we  have  almost  forgotten  that  the  main 
problem   of   industry   is   production,   increased   effi- 
ciency and  speed  of  accomplishment  without  a  cor- 
responding increase  in  the  unit  cost. 
If  we  would  get  back  to  this  point  and  stick  to  it,  we 
would  find  a  great  deal   of  information  to  be  gathered 
by  a  study  of  fatigue  and  some  of  the  real  books  that 
have  been  written  upon  the  subject.     If  we  would  look 


upon  fatigue  as  something  to  be  avoided  in  excess  be- 
cause of  its  effect  upon  production  cost,  our  considera- 
tion of  hours,  surroundings  and  other  conditions  of 
labor  would  be  measured  from  the  cost  standpoint. 

Similarly,  the  question  of  incentive,  the  interest 
secured  from  the  work  by  the  worker,  the  encourage- 
ment to  the  exercise  of  judgment  would  be  consid- 
ered in  their  relation  to  the  development  of  produc- 
tion capacity  and  efficiency,  and  from  that  stand- 
point we  would  find  a  great  many  suggestions  in 
the  observations  of  men  who  have  no  industrial  man- 
agement and  no  experience  in  handling  a  factory. 

If  a  flexible  system  with  more  responsibility  upon 
the  foreman  will  improve  the  production  efficiency 
within  the  plant,  the  highly  centralized  system  is 
out  of  date,  and  we  should  reanalyze  in  order  to 
eliminate  its  deficiencies. 
In  these  articles  the  statement  has  been  made  that  the 
work  must  retain  the  interest  of  the  worker,  in  addition 
to  the  pay,  if  the  full  capacity  of  the  worker  is  to  be 
exercised  upon  it.     As  the  workers  increase  in  intelli- 
gence, it  is  not  possible  to  maintain  their  interest  in 
their  work  unless  the  work  itself  offers  possibilities  of 
mental  improvement  and  a  visibility  of  growth. 

The  interest  cannot  be  maintained  unless  a  fair  de- 
gree of  confidence  can  be  established  between  the  super- 
visor and  the  worker  and  the  organization  system  and 
policy  is  generally  understood. 

The  suggestions  in  these  articles  have  been  made  be- 
cause they  offer  possibilities  of  improving  the  individual 
production  capacity  by  harnessing  the  human  incentives 
to  the  work  of  production.  Whether  these  suggestions 
agree  with  present  practices  as  generally  established  is 
unimportant.  Their  agreement  or  otherwise  with  spe- 
cific opinions  of  labor  leaders,  sociologists  or  employers 
is  equally  unimportant.  The  sole  tests  by  which  they 
should  be  measured  are  those  relating  to  the  possible 
improvement  of  production  capacity  and  meeting  the 
problem  of  constantly  increasing  production  costs. 

Either  it  must  be  admitted  that  the  worker's  in- 
terest is  necessary  in  order  to  secure  his  full  ca- 
pacity or  not.  If  this  is  not  admitted,  then  the  present 
practice  stands  justified  as  the  only  possible  practice 
— with  all  its  interruptions,  troubles  and  fluctuations 
in  production  effort. 

When  it  is  understood  that  human  interest  in  the 
work  is  a  necessary  part  of  the  production  capacity 
for  maximum  working  value,  any  practice  that  has 
established  a  larger  working  value  per  man  is  worth 
examination  and  analysis  so  that  its  value  may  be 
determined  and  further  experiments  developed  along 
similar  lines. 
Any  manufacturer  who  possessed  a  machine  which  was 
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capable  of  producing  more  effectively,  more  speedily  and 
at  less  cost  would  consider  himself  possessed  of  a  strong- 
competitive  advantage  and  his  competitors  would  be 
anxious,  indeed,  to  secure  equipment  of  the  same  char- 
acter. 

In  human  affairs  it  is  .different.  Three  or  four  hun- 
dred manufacturers  in  this  country  in  various  lines  of 
industry  have  established  experiments  in  dealing  with 
the  human  beings  in  their  organizations;  these  experi- 
ments have  shown  a  larger  production  value,  less  turn- 
over, elimination  of  wastes  from  interruptions  and 
strikes,  or  some  other  greater  efficiency. 

Other  manufacturers  are  not  anxious  to  secure 
the  information  of  this  improved  practice,  however, 
and  they  are  very  skeptical  of  its  value  or  its  wis- 
dom when  they  are  approached  upon  the  matter. 
For  this  reason  the  experimental  changes  in  the 
human  development  of  organization  grow  very 
slowly.  While  there  is  a  rapid  adoption  of  machinery 
which  possesses  marked  advantages,  and  widespread 
experimentation  with  systems  that  offer  new  possi- 
bilities, there  is  little  disposition  to  approach  the 
human  problem  with  the  same  ideas  in  mind.  The 
improvement  of  our  organization  from  the  human 
side  proceeds  very  haltingly  in  comparison  with  the 
improvement  in  its  mechanics. 

Not  long  ago  a  manufacturer  was  explaining  to  me  a 
system  he  had   developed  theoretically   for  eliminating 


the  trouble  between  capital  and  labor.  I  asked  him  how 
he  proposed  to  put  it  into  effect.  He  suggested  govern- 
ment agencies;  after  some  discussion  we  eliminated  that 
possibility,  and  I  asked  him  to  try  again.  He  then  sug- 
gested that  the  industry  might  get  together  and  formu- 
late some  plan. 

We  speedily  discarded  that,  and  then  I  said,  "If  you 
knew  you  could  secure  a  piece  of  machinery  which  would 
eliminate  a  lot  of  your  mechanical  troubles  and  inaccu- 
racy and  save  a  lot  of  the  company's  money,  you  would 
feel  obliged  to  buy  it  in  justice  to  the  stockholders.  You 
have  outlined  a  plan  for  human  relations  which  you  be- 
lieve would  lead  to  greater  production  efficiency  and, 
therefore,  more  money  for  your  stockholders.  Don't 
you  think  you  are  obligated  to  put  it  into  effect?" 

"Well,"  he  said,  "maybe  I  am,  but  I  cannot  very  well 
do  it,  because " 

In  other  words,  this  manufacturer  was  willing  to  take 
the  responsibility  for  the  investments  of  the  company, 
the  system,  the  methods  and  the  operations  of  the  com- 
pany, but  he  would  not  accept  the  responsibility  for 
experimentation  with  his  human  organization,  although 
that  was  the  only  thing  that  made  the  operations  valu- 
able. 

So  long  as  this  attitude  prevails,  experimentation  will 
be  slow,  and  the  understanding  of  the  human  necessities 
within  the  organization  will  be  developed  to  an  insignifi- 
cant degree  in  comparison  with  the  mechanical  arrange- 
ments of  the  organization  itself. 


Bait  for  House  Organs 


k  fl  K  THEN  you  go  fishing  it  is  the  taste  of  the  fish, 
V  V  not  your  personal  likes,  which  determines  the 
kind  of  bait  you  use.  When  you  publish  an  employees' 
magazine  or  newspaper  it  is  the  taste  of  the  workmen  that 
should  determine  the  sort  of  material  which  is  printed." 
This  was  the  statement  made  recently  by  James  Melvin 
Lee,  editor  of  Administration,  in  discussing  news  in  em- 
ployees' papers  before  a  meeting  of  the  New  York  State 
editors  of  such  publications. 

Several  other  simple  rules  of  procedure  were  brought 
out  by  Lee  which  are  of  interest  to  the  executive  should 
he  desire  to  judge  in  a  general  way  how  far  his  employees' 
organ  is  fulfilling  its  function.  Some  of  these  are  dis- 
cussed in  the  following  paragraphs. 

News  is  far  more  important  feature  in  these  publica- 
tions than  are  editorials.  News  will  have  a  greater  in- 
fluence in  accomplishing  the  purpose  of  the  editor  than 
all  the  editorials  he  will  ever  write.  The  employees  may 
feel  that  editorials  are  inspired  propaganda,  but  news  can- 
not cause  such  reaction.  There  may  be  a  large  hole  in  the 
Main  Street  of  your  town  for  instance,  which  needs  to  be 
repaired.  The  local  paper  may  write  many  editorials  with- 
out getting  any  action.  But  if  it  prints  a  series  of  news 
stories  showing  how  a  motor  truck  got  stuck  there,  how 
a  car  bumping  through  the  hole  splashed  the  new  spring 
dress  of  one  of  the  leading  society  ladies,  etc.,  the  hole  will 
probably  be  patched  up  in  a  few  days. 

The  personal  element  should  be  injected  into  these 
publications  to  as  large  an  extent  as  possible.  One  Boston 
newspaper  is  said  to  have  built  up  a  large  circulation  and 
an  excellent  reputation  by  mentioning  the  name  of  every- 
one in  Back  Bay  at  least  twice  a  year.  The  small  events, 
such  as  marriages,  week-end  travels,  visitors,  etc.,  are  of 
great  interest  to  those  concerned.  The  degree  to  which 
the  personal  element  is  successfully  injected  into  the  paper 


is  likely  to  determine  the  degree  of  success  with  which  it 
accomplishes  its  purpose. 

To  make  the  news  interesting,  the  editor  should  be  able 
to  dramatize  the  facts  when  they  are  presented.  Nearly 
all  news  stories  when  analyzed  will  be  found  to  center 
around  the  idea  of  "struggle"  in  one  way  or  another. 
Fires,  murders,  international  relations,  industrial  rela- 
tions, deaths — even  marriages  when  they  get  into  the 
news — all  center  around  the  struggle  idea.  It  is  this  factor 
which  makes  the  news  interesting  and  vital  to  the  readers. 
More  of  the  struggle  idea  should  be  injected  into  the  news 
stories  of  the  plant  paper,  and  the  facts  should  be  drama- 
tized for  the  benefit  of  the  reader. 

Anecdotes  and  short,  witty  stories  often  help  out  a  news 
account  to  a  large  extent.  They  liven  up  the  article  and 
help  appreciably  in  dramatizing  the  idea.  In  writing  their 
material  for  house  organs,  the  editors  might  well  take  a 
tip  from  O.  Henry,  who  is  said  to  have  stated  something 
like  this:  "I  just  sit  down  and  write  an  ordinary  story. 
Then  I  put  a  little  raisin  here  and  little  raisin  there; 
then  I  put  a  big  raisin  at  the  end..  And  the  editors  bite  on 
those  raisins."  And  that  is  just  what  O.  Henry  did;  it  is 
the  little  raisins  throughout  and  the  big  raisin  at  the  end 
that  make  his  stories  distinctive. 

Regular  advertising  is  usually  out  of  place  in  employees' 
magazines,  but  a  classified  column  might  be  run  to  great 
advantage.  Here  the  employees  could  be  allowed  to  adver- 
tise free  of  charge  anything  they  had  to  sell,  etc. 

There  is  a  tendency  in  employees'  publications  to  lack 
variety.  Week  after  week  reading  of  many  of  them  leaves 
the  reader  with  a  sense  of  sameness.  A  proper  realization 
of  the  value  of  news,  and  a  proper  sense  of  news  values 
and  methods  of  presentation  would  go  far  toward  elimi- 
nating this  fault.  The  employees'  publication  is  written 
for  the  employees;  not  for  the  executives. 
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A  Successful  Convention 

THE  1921  summer  meeting  of  the  Society  of  Auto- 
motive Engineers  will  go  down  in  the  history  of 
the  organization  as  one  of  the  most  successful  ever 
held  by  the  Society.  Not  only  were  the  technical  ses- 
sions well  attended  and  the  papers  well  discussed, 
but  the  meetings  were  handled  in  an  alert  and  punc- 
tual manner  which  permitted  of  definite  adherence 
to  the  schedule  adopted  before  the  meeting  opened. 

Those  who  attended  the  meeting  were  there  pri- 
marily to  become  posted  on  late  engineering  develop- 
ments and  exchange  information.  The  papers  were 
excellent  and  a  credit  both  to  the  Society  and  the  au- 
thors. They  furnished  much  data  that  will  be  used 
for  reference  purposes  for  years  to  come. 

The  meeting  was  indeed  a  liberal  education  for 
those  who  were  fortunate  enough  to  attend  and  will 
furnish  much  food  for  thought  and  study  on  the  part 
of  members  who  could  not  be  present. 

If  any  criticism  is  to  be  offered  concerning  the 
meeting  it  might  be  said  that  there  was  not  quite 


enough  time  for  discussion,  but  there  was  marked  im- 
provement in  this  direction.  Some  would  have  liked 
a  larger  proportion  of  papers  dealing  directly  with 
design  features,  especially  of  passenger  car  chassis, 
and  less  leaning  toward  pure  theory,  but  there  was 
certainly  no  lack  of  interest  in  the  subjects  selected  or 
the  method  by  which  they  were  treated. 

The  meetings  committee,  the  S.  A.  E.  staff,  those 
who  provided  papers  and  discussion  and  others  who 
co-operated  to  make  the  meeting  so  successful  are  to 
be  congratulated  and  should  receive  the  thanks  of 
the  membership. 


The  Value  of  Turbulence 

THE  idea  of  promoting  turbulence  of  the  mixture 
in  an  engine  cylinder  at  the  moment  of  ignition, 
discussed  in  the  paper  presented  by  H.  L.  Horning 
at  the  Society  of  Automotive  Engineers  Summer 
Meeting,  is  not  a  new  one,  but  has  been  given  far  too 
little  attention  by  designers  and  others  interested  in 
bettering  the  combustion  conditions  which  obtain  in 
automotive  engines.  Flame  spread  is  greatly  acceler- 
ated thereby  with  the  result  that  the  entire  charge  is 
burned  more  quickly  and  more  efficiently.  It  is  a 
well  known  fact  that  two  or  more  spark  plugs  fired 
simultaneously  at  points  some  distance  apart  in  the 
combustion  chamber  facilitate  early  completion  of 
combustion  and  make  possible  the  use  of  less  spark 
advance.  The  same  is  true  to  an  even  greater  extent 
when  the  flame  is  rapidly  spread  by  turbulence  to  all 
parts  of  the  charge.  In  this  way  ignition  takes  place 
at  an  infinite  number  of  points  almost  simultaneously, 
and  since  the  mixture  is  quickly  inflamed  at  many 
points  the  time  which  elapses  before  the  entire  charge 
is  burned  is  so  small  that  the  flame  cannot  reach  the 
detonation  velocity,  and  consequently  the  knock  which 
would  otherwise  result  does  not  occur  or  is  much  less 
likely  to  do  so,  at  least  so  long  as  too  high  a  compres- 
sion ratio  is  not  employed.  Conversely,  the  greater 
the  turbulence,  other  things  being  equal,  the  higher 
the  compression  ratio  which  can  be  employed  and  the 
higher  the  efficiency  obtainable. 

Mr.  Horning  points  out  two  methods  for  obtaining 
turbulence  and  shows  the  advantages  gained  thereby. 
His  paper  is  worthy  of  careful  study  and  should  prove 
instructive  even  to  those  who  are  already  well  versed 
in  the  subject. 


Hub  Standardization 

NOW  that  the  smoke  of  battle  has  cleared  away 
and  the  adoption  of  the  recommended  practice 
on  front  truck  hubs  is  an  accomplished  fact,  a  real 
panorama  of  the  admirable  way  that  the  Standards 
Committee  of  the  S.  A.  E.  has  handled  a  difficult 
problem  is  presented. 

It  will  be  remembered  that  this  matter  was  re- 
ferred back  to  the  committee  at  the  meeting  last 
January  after  failing  to  carry  by  a  very  small  ma- 
jority. The  ball  bearing  manufacturers,  and  doubt- 
less rightly,  believed  that  their  side  of  the  case  had 
not  had  the  proper  consideration.  Subsequent  re- 
vision of  the  recommendations  have  met  with  the  en- 
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tire  approval  of  all  concerned  and  as  a  result  the  re- 
port was  carried  unanimously. 

Automotive  Industries  congratulates  the  stand- 
ards committee  and  members  of  the  ball  and  roller- 
bearing  industry,  the  axle  manufacturers,  wood  and 
metal  wheel  manufacturers  and  other  allied  interests 
on  the  unselfish  co-operation  which  finally  made  this 
result  possible.  Having  vigorously  pointed  out  in  its 
editorial  pages  the  economic  waste  through  lack  of 
uniform  practice  due  to  minor  and  immaterial  differ- 
ences, this  publication  looks  forward  to  the  rapid 
adoption  of  a  similar  report  covering  front  hubs  for 
passenger  cars,  as  a  real  conservation  measure  and 
one  which  will  further  the  welfare  of  the  entire  in- 
dustry. 


Scientific  Research 

AT  the  S.  A.  E.  meeting  one  of  the  speakers  made 
the  remark  that  during  the  period  of  from  15  to 
10  years  ago  a  great  deal  of  scientific  research  on  prob- 
lems connected  with  the  operation  of  internal  combus- 
tion engines  was  carried  out  in  England  by  such  men 
as  Clerk,  Hopkinson,  Callender,  Bairstow,  Watson 
and  others,  while  at  the  same  time  in  America  little 
attention  was  given  to  such  matters ;  now  things 
seemed  to  have  changed  around,  for  aside  from  the 
creditable  work  of  Ricardo  little  research  is  being 
carried  on  in  England,  whereas  in  the  United  States 
the  subject  is  being  taken  up  with  avidity.  Prominent 
among  the  scientific  work  on  gas  engine  phenomena 
being  done  in  this  country  is  that  of  the  Bureau  of 
Standards  and  of  the  Research  Laboratory  of  the 
General  Motors  Co. 

Research  work,  so  far  as  it  pertains  to  internal 
combustion  engines,  may  be  divided  into  two  classes, 
namely,  research  carried  on  with  a  view  to  the  solu- 
tion of  immediate  practical  problems  and  research 
conducted  with  a  view  to  establishing  broad  funda- 
mental facts  without  special  regard  to  their  imme- 
diate practical  application.  Research  of  the  former 
kind  has  been  carried  on  in  America  practically  ever 
since  the  automobile  industry  was  first  established. 
It  was  often  conducted  with  limited  means  and  meager 
equipment,  and  the  results  obtained  were  seldom  pub- 
lished. The  making  and  testing  of  all  classes  of  ex- 
perimental devices  intended  as  models  for  manufac- 
ture falls  under  this  head.  It  must  be  realized  that  if 
a  new  type  of  carbureter,  for  instance,  is  developed, 
numerous  experiments  usually  have  to  be  made  be- 
fore all  around  satisfactory  results  are  obtained,  and 
this  experimental  work  really  constitutes  research, 
although  it  passes  more  generally  under  the  name  of 
development  work. 

The  work  done  in  England  by  such  men  as  Hopkin- 
son, Bairstow  and  Watson  was  of  a  different  charac- 
ter. Most  of  it  was  conducted  for  the  Gaseous  Ex- 
plosions Committee  of  the  British  Association  for  the 
Advancement  of  Science.  Among  the  factors  deter- 
mined experimentally  were  explosion  temperatures, 
changes  in  specific  heats  of  the  products  of  combustion 
with  temperature,  rate  of  flame  propagation,  chemical 
constituents  of  exhaust  gases,  etc.  These  are  funda- 
mental factors  in  the  operation   of  engines,   and   a 


knowledge  of  them  undoubtedly  enabled  engineers  to 
design  better  engines.  The  results  then  obtained  are 
probably  appreciated  a  great  deal  more  now  that  the 
necessity  of  exceeding  high  speeds  and  of  burning 
the  heavier  grades  of  fuel  has  confronted  engineers 
with  new  and  more  difficult  problems  than  when  they 
were  first  made  known  to  the  public. 

If  research  on  internal  combustion  engines  is  lag- 
ging in  England  just  now,  we  need  not  expect  that 
this  will  remain  so  for  any  length  of  time.  Immedi- 
ately after  the  war  a  national  research  organization 
was  created  there  for  the  purpose  of  encouraging 
those  industries  which  felt  that  they  could  benefit  by 
systematic  co-operative  research  work  and  were  will- 
ing to  contribute  the  necessary  funds  by  the  grant 
of  Government  research  subsidies.  One  of  the  indus- 
tries that  have  qualified  for  such  grants  from  the 
Treasury  is  the  automobile  industry.  Naturally  the 
result  of  this  research  work  will  not  be  published 
generally  and  will  be  made  available  only  to  such 
firms  as  contribute  to  the  fund  required  for  meeting 
the  expenses.  Also,  the  work  will  no  doubt  be  car- 
ried on  more  with  a  view  to  immediate  practical  re- 
turns and  will  therefore  be  conducted  on  materially 
different  lines  from  that  of  the  Gaseous  Explosions 
Committee. 


The  Individual  in  Industry 

THE  question  of  incentives  in  industry  is  often 
approached  from  the  wrong  side.  Plans  for 
making  workers  more  enthusiastic  about  their  jobs 
and  consequently  more  efficient  are  likely  to  start  by 
viewing  workers  as  a  mass.  Actions  of  "Labor"  are 
considered  and  the  plans  devised  are  formulated  on 
the  mass  basis. 

It  is  probably  true  that  certain  fundamental  prin- 
ciples form  the  basis  for  human  actions  and  reactions, 
but  at  the  present  time  we  are  far  from  understand- 
ing what  these  fundamentals  are.  We  cannot  hope  to 
understand  them  except  through  a  long  period  of 
conscientious  study  and  experiment.  And  the  analysis 
of  the  problem  must  center  about  the  individual — not 
about  the  mass. 

The  mass  is  simply  the  group  of  which  the  indi- 
viduals form  the  component  parts.  It  can  never  be 
understood  until  the  individuals  are  understood.  We 
must  start  our  work  and  study  with  the  individual. 
Industrial  relations  should  be  approached  from  this 
angle  if  permanent  progress  is  to  be  made. 

To  study  human  relationships  in  industry  by  con- 
centrating on  the  individual  is  a  tremendous  task. 
Progress  is  likely  to  be  slow ;  but  once  made  the 
progress  is  permanent.  To  attempt  to  solve  the  diffi- 
culties through  formulas  and  mass  generalities  is  to 
put  the  cart  before  the  horse. 

Though  a  slow  process,  the  analysis  of  the  indi- 
vidual is  really  the  quicker,  because  it  will  record 
constant  progress,  while  the  mass  approach  leads 
backward  rather  than  forward.  And  this  constant 
progress  will  more  than  pay  in  production  and  profits, 
as  it  goes  along,  the  expense  and  trouble  necessary 
for  the  analysis. 
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Milton's  Frontenac 
Leads  Contenders 

Eight  of  First  Nine  Places  Go  to 

Yankee  Cars — Engineers 

Analyze  Results 

INDIANAPOLIS,  May  30— A  Fron- 
tenac car,  piloted  by  Tommy  Milton,  won 
the  500  mile  classic  here  to-day  and  was 
closely  followed  by  three  other  American 
cars.  The  second  car  was  a  Duesenberg 
straight-8  special.  Third  wao  the  Chi- 
cago Frontenac  and  then  another  Duesen- 
berg. Only  nine  laps  separated  these 
cars  when  the  winner  crossed  the  line. 
The  fifth  car  was  a  Sunbeam.  Only  nine 
cars  completed  the  race.  Continuing  in 
order  they  were:  Duesenberg,  Leach 
special,  Duesenberg  and  a  Frontenac. 

The  drivers  in  the  order  in  which  they 
followed  Milton  across  the  line  were 
Ralph  Sarles,  Jules  Ellingboe,  substitut- 
ing for  Percy  Ford;  Jimmie  Murphy,  Ora 
Haibe,  Bennett  Hill,  Ira  Vail,  Albert 
Guyot,  and  Ralph  Mulford.  The  tenth 
prize  was  distributed  between  the  drivers 
finishing  the  race. 

At  the' beginning  of  the  race,  De  Palma 
made  a  splendid  record  with  his  Ballot 
special  for  102  laps.  He  kept  the  time 
well  above  93  miles  an  hour  while  he  was 
in  the  running  and  he  carried  off  some- 
thing more  than  $10,000  in  lap  prizes. 

After  he  went  out  Sarles  took  the 
lead  for  a  time,  but  Milton  soon  came  to 
the  front  and  led  consistently.  Milton's 
time  was  5:24:44.65.  His  average  speed 
was  89.62  miles  an  hour,  which  com- 
pares with  last  year's  average  of  88.50. 
Both  of  these  races  were  for  cars  of  183 
cu.  in.  displacement. 

The  track  record  is  89.84  miles  an 
hour,  made  in  1915,  when  300  cu.  in.  was 
the  maximum.  The  Frontenacs  are  prac- 
tically the  same  as  the  Monroe,  which 
won  last  year. 
Duesenberg  Team  Work  Good 

Milton's  victory  was  a  reward  for 
good  driving  of  a  good  car.  The  Duesen- 
berg  group  always  had  some  one  handy 
to  purl  with  De  Palma  as  long  as  he 
remained  on  the  track.  It  is  held  that 
De  Palma  was  led  into  unwise  bursts  of 
speed  by  the  splendid  teamwork  of  the 
Duesenberg  group. 

While  all  the  deserved  glory  goes  to 
the  victors,  it  is  really  those  who  fail 
who  make  the  Indianapolis  classic  of 
value  to  the  industry.  Indeed,  for  these 
cars  to  have  run  and  lost  is  far  better 
than  had  they  not  run  at  all.  Each 
broken  hope,  in  the  form  of  a  shattered 
part,  spells  out  an  engineering  lesson 
which,  when  interpreted,  makes  the 
Indianapolis  Speedway  the  greatest  auto- 
mobile engineering   school  in   the  world. 


HOW  THEY  FINISHED 

First,  Tommy  Milton Frontenac 

Second.   Ralph  Sarles. ...  Duesenberg 
Third.  Jules    Ellingboe. ..  Frontenac 
Fourth,  Jimmie  Murphy.  .Duesenberg 

Fifth,  Ora   Haibe Sunbeam 

Sixth.    Bennett    Hill Duesenberg 

Seventh,  Ira  Vail Leach     Special 

Eighth,    Albert   Guyot. ..  Duesenberg 
Ninth,   Ralph    Mulford.  .  .  Frontenac 

Time  of  winner:  5:24:44.65.     Average 
speed:   89.62   miles   an    hour. 


When  Tommy  Milton  piloted  his  Fron- 
tenac special  to  victory  he  bore  out  his 
reputation  for  being  able  to  size  up  the 
staying  qualities  of  his  vehicle  and  his 
wisdom  in  not  exceeding  the  pace  which 
eventually  proves  to  be  sufficient  to  win. 
Too  fast  a  pace  was  set  up  by  others, 
probably  in  an  endeavor  in  some  con- 
spicuous instances  to  win  prizes  for  laps. 
Ralph  De  Palma  won  every  lap  prize 
except  two  up  to  the  110th,  but  this 
burst  of  speed,  which  was  far  ahead  of 
all  previous  records  for  the  distance, 
probably  cost  him  the  race  as  he  went 
out  on  the  111th  lap  with  a  burned  out 
rod. 

Next  to  tire  stops,  which  in  spite  of 
the  hot  weather  were  less  numerous  than 
in  any  previous  year  and  mostly  merely 
precautionary  at  that,  burned  out  rod's 
and  spark  plugs  were  the  most  prolific 
causes  of  trouble  and  equal  in  number, 
there  being  four  cases  of  each. 

Next  in  order  came  steering  knuckles 
and  water  connections  with  three  in- 
stances of  each.  Freezing  brakes,  valves, 
ignition  and  oiling  each  claimed  one 
victim.  As  far  as  the  broken  rods  were 
concerned,  it  is  more  than  likely  that  the 
trouble  with  some  of  these  originated  in 
clogged  or  faulty  oiling  systems. 

Those  who  suffered  were  Ralph  De 
Palma  in  his  Ballot  special,  which  looked 
for  a  while  like  an  easy  winner;  Howard 
Wilcox  in  the  Peugeot,  first  out  of  the 
race;  the  Talbot-Darraeq  and  one  of  the 
Junior  specials. 

Five  Spark  Plug  Victims 

Spark  plug  troubles  were  experienced 
by  the  Revere,  Ballot,  Boyer's  Duesen- 
berg,  Spiel,  and  Murphy's  Duesenberg 
Special.  Those  who  had  the  plug  trou- 
bles had  many  of  them  while  the  others 
had  none  at  all  so  that  it  is  very  possible 
that  the  troubles  were  of  design.  Per- 
haps it  was  the  old  fault  of  not  enough 
water  around  the  plugs. 

Two  of  the  Duesenberg  specials  had 
broken  steering  knuckles,  showing  possi- 
bly a  weakness  in  heat  treating  or  mate- 
rial selection.  Both  cars  and  drivers, 
Murphy  and  Thomas,  had  narrow  escapes 
as  their  cars  went  from  one  retaining 
wall  to  the  other,  creating  conditions  with 
(Continued  on   page   1183) 


Miller  Encourages 
Loans  on  Car  Paper 

Kansas  City  Reserve  Head  Opens 

Way  to  Business — Funds 

Now  Ample 

KANSAS  CITY,  May  31— Two  items 
of  motor  car  paper,  said  to  be  paper  of 
distributors  of  motor  cars,  submitted 
by  member  banks,  were  rediscounted  by 
the  Federal  Reserve  Bank  of  Kansas 
City,  during  the   week  of  May  23. 

Governor  Miller  of  this  Federal  Re- 
serve Bank  sent  letters  to  several  of 
the  member  banks,  announcing  that  high 
class  motor  paper  that  is  solvent  and 
eligible,  was  being  taken. 

Governor  Miller's  most  emphatic 
statement,  in  the  course  of  an  interview 
with  a  Class  Journal  representative,  was 
a  declaration  that  the  Federal  Reserve 
Bank  of  Kansas  City  is  now  offering  re- 
discount facilities  on  automotive  paper 
primarily  and  definitely  for  the  benefit 
of  automotive  dealers  and  distributors 
of   the   Tenth   Federal   Reserve   District. 

"We  are  hoping,"  said  Governor 
Miller,  "that  our  increased  liberality 
toward  motor  paper  will  not  cause  a 
flood  of  that  paper  to  invade  the  Tenth 
District  and  absorb  the  lending  power  of 
the  leading  banks  as  well  as  of  the  Fed- 
eral Reserve  Bank,  which  ought  to  be 
used  for  promotion  of  live  stock  inter- 
ests. We  are  hoping  that  such  automo- 
tive paper  as  is  offered,  by  member 
banks,  will  be  paper  of  firms  and  indi- 
viduals of  this  district,  in  the  automo- 
tive business,  and  not  paper  of  outside 
automotive  concerns." 

In  1920  a  great  deal  of  outside  motor 
paper  from  the  automobile  and  acces- 
sory field  was  bought  as  commercial 
paper  by  Tenth  District  banks.  Most  of 
this  was  liquidated  as  it  matured  and 
has  not  been  returned  to  Tenth  District 
banks.  None  of  it,  of  course,  got  into 
the  Federal  Reserve  Bank.  It  is  obvi- 
ously the  desire  of  the  Federal  Reserve 
Bank  officials,  that  each  automotive  dis- 
trict take  care  of  its  own  automotive 
paper. 

Has  $40,000,000  Reserve 

Several  factors,  not  mentioned  in  his 
address  to  the  Motor  Car  Dealers'  As- 
sociation May  21,  seem  to  have  entered 
into  Governor  Miller's  decision  to  relax 
the  scrutiny  of  commercial  paper.  The 
Kansas  City  bank  is  $70,000,000  better 
off  this  spring  than  in  the  spring  of  1920. 
Then,  it  owed  $30,000,000  to  other  Dis- 
trict banks;  that  is  paid  off,  and  the 
bank  has  accumulated  a   large  reserve. 

An  important  factor  is  the  sharp  con- 
trast in  the  attitude  of  bankers  gener- 
(Continued  on  page  1183) 
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Renewed  Sales  Follow 
Reductions  in  Price 

No    Repetition    of    1920    Slump 

Likely — Farm  and  Foreign 

Markets  Opening 

(By  James  C.  Dalton) 

NEW  YORK,  May  31— The  present 
decline  in  buying  demand  for  automo- 
biles is  neither  remarkable  nor  unex- 
pected. In  fact,  if  there  had  not  been 
a  falling  off  in  sales  at  this  time  it  would 
have  been  most  remarkable.  The  busi- 
ness of  companies  which  have  announced 
definite  price  reduction  is  holding  up 
remarkably  well. 

There  probably  are  many  elements 
responsible  for  slower  buying.  One  of 
the  most  important  is  uncertainty  in  re- 
gard to  prices;  another  is  the  usual  sea- 
sonal slump,  and  another  is  bad  weather. 
Spring  sales  began  earlier  than  usual 
this  year  and  it  is  only  a  natural  se- 
quence that  they  should  slow  up  earlier. 
The  slackening  demand  did  not  come 
unexpectedly  to  anyone  in  the  industry 
who  has  followed  the  situation  closely. 
There  always  has  been  a  dull  season  in 
summer  for  the  automotive  industry. 
There  are  few  industries  which  do  not 
have  dull  seasons. 

In  recovering  from  periods  of  depres- 
sion, industry  and  commerce  always 
have  ups  and  downs.  There  is  no  steady 
upward  trend,  with  business  increasing 
each  month,  nor  does  trade  remain  sta- 
tionary. But  business  seldom  slumps 
back  as  far  as  it  did  at  the  height  of 
the  depression,  and  each  rebound  car- 
ries it  a  little  farther  forward  than  the 
last  one.  That  undoubtedly  is  what  will 
happen   now   with   automobiles. 

Sales  Pace  Production 

It  is  not  likely  that  sales — and  sales 
now  are  synonymous  with  production — 
will  drop  back  to  the  low  levels  of  the 
last  months  of  1920  and  the  early  days 
of  1921.  Trade  will  depend  to  a  greater 
extent  than  it  has  since  March  upon 
general  business  conditions.  These 
should  show  a  marked  improvement  by 
early  fall.  Predictions  in  times  like  the 
present  are  foolhardy,  but  it  can  be  said 
safely  that  there  are  more  elements 
tending  towards  stability  than  there 
have  been  since  deflation  began  a  year 
ago. 

The  general  buying  power  of  the  coun- 
try has  now  approached  its  lowest  ebb, 
except  for  those  unfortunates  who  have 
been  compelled  to  draw  on  their  savings 
to  meet  current  expenses.  The  outlook 
is  lirighter  now  than  it  has  been  in  years 
for  those  with  fixed  incomes  and  for  the 
salaried    workers    whose    positions    are 


secure.  They  are  finding  the  purchasing 
power  of  their  dollars  constantly  in- 
creasing. There  are  many  thousands  of 
families  in  this  class  who,  if  they  are 
not  now  in  a  position  to  buy  an  automo- 
bile, soon  will  be.  The  difference  be- 
tween their  earnings  and  their  expenses 
is  steadily  widening  as  the  cost  of  living 
slowly  but  surely  declines.  These  fam- 
ilies are  the  ones  which  make  the  best 
prospects. 

Industrial  Conditions  Spotty 

Industrial  conditions  throughout  the 
country  are  "spotty"  and  they  will  con- 
tinue to  be  for  some  time  to  come. 
There  is  less  depression  in  some  dis- 
tricts than  in  others,  and  those  sections 
which  are  most  prosperous  naturally 
offer  relatively  the  best  sales  territory. 
Intelligent  sales  efforts  will  bring  re- 
sults now  as  they  always  have.  The 
wiser  sales  executives  are  not  mapping 
out  arbitrary  campaigns  and  sticking  to 
them.  They  are  keeping  their  forces 
mobile  and  making  quick,  decisive  raids 
in  the  districts  where  the  most  money 
is  to  be  found. 

Sales  resistance  in  the  great  agricul- 
tural sections  is  slowly  breaking.  It 
cannot  be  said  truthfully  that  the  far- 
mers are  buying  feverishly  as  yet,  but 
they  are  displaying  increasing  interest 
in  what  they  consider  real  bargains. 
This  is  shown  by  the  greater  volume  of 
sales  reported  by  the  great  mail-order 
houses  which  find  their  best  patronage 
on  the  farms.  Holdings  of  last  year's 
crops  gradually  are  being  turned  into 
cash  and  the  outlook  for  the  present 
season  is  most  encouraging.  By  fall  the 
buying  appetite  of  the  farmer  should 
have  been  whetted  to  such  an  extent 
that  he  will  consider  purchasing  the 
motor  vehicles  he  sorely  needs. 

Domestic  business  is  inextricably 
bound  up  in  foreign  trade,  and  in  this 
direction  there  are  distinctly  encour- 
aging factors.  Chief  of  these  is  settle- 
ment of  the  German  reparations  ques- 
tion and  the  evident  sincere  desire  of  the 
present  German  Government  to  meet  its 
obligations  scrupulously.  A  better  feel- 
ing already  is  apparent  in  Europe.  The 
Silesian  question  probably  will  be  set- 
tled without  further  bloodshed  and  the 
justifiably  militant  attitude  of  France 
has  been  modifier!  to  meet  the  Teutons 
half-way.  if  it  finally  is  demonstrated 
that  thev  intend  to  meet  squarely  the 
burdens  imposed  upon  them  for  drench- 
ing the  world  in  blood. 

Reparation  Treaty  Helpful 

The  stabilizing  effect  of  the  repara- 
tions settlement  already  is  apparent 
upon  the  continent,  and  European  na- 
tions soon  will  be  coming  into  the  mar- 
ket for  the  purchase  of  American  goods 
(Continued  on  pnge  1180) 


Argentina  to  Take 
Cars  in  September 

Will  Clear  Present  Stocks  by  New 

Season's  Opening — Ford 

Manager  Resigns 

NEW  YORK,  May  27— Contradictory 
statements  concerning  the  automotive 
situation  in  Argentina  are  cleared  up 
and  the  promise  held  out  that  new  busi- 
ness will  be  gotten  under  way  in  time 
for  the  opening  of  the  sales  season  in 
September,  in  information  received  from 
M.  T.  Meadows,  manager  of  the  Ameri- 
can Chamber  of  Commerce,  Buenos 
Aires.  This  observer  declares  that  the 
stocks  of  cars  held  in  the  Argentine  on 
May  3,  when  his  communication  was 
written,  represented  no  more  than  a  two 
months'  normal  supply. 

"I  feel  that  I  can  assure  you  that  the 
friendship  and  goodwill  of  the  Argentine 
dealer  and  importer  is  not  lost," 
Meadows  states,  "so  that  the  resump- 
tion of  the  sale  of  American  cars  on  a 
large  scale  is  merely  contingent  upon 
the  revival  of  business  activity  here. 

"In  effect  the  large  car  stocks,  reported 
in  a  previous  statement,  are  gradually 
being  liquidated  and  are  now  figured  as 
standing  at  about  two  months'  normal 
supply.  However,  owing  to  the  general 
business  depression  still  prevailing, 
which  is  reflecting  most  unfavorably  in 
the  automobile  market,  it  is  probable 
that  the  present  supply  will  carry  us 
through  the  winter  and  very  few  new 
cars  will  be  needed  until  the  opening  of 
the  spring  and  summer  selling  season 
in  the  coming  month  of  September. 

"I  also  feel  sure  that  our  American 
manufacturers  have  shown  a  ready  dis- 
position to  get  together  with  their  local 
dealers  and  that  eventually  the  situation 
will  adjust  itself  in  a  manner  satisfac- 
tory to  all  concerned." 

The  resignation  of  E.  H.  Hampton,  as 
manager  of  the  Ford  branch  at  Buenos 
Aires,  also  is  reported,  as  one  of  the 
results  of  the  change  of  dealership  terri- 
torial rights,  similar  to  the  changes  made 
in  this  country  several  months  ago.  This 
action  in  taking  away  the  exclusive  terri- 
tory rights  has  evoked  a  storm  of  pro- 
test from  the  Argentine  agents  who  num- 
ber about  325.  Hampton  became  the 
Ford  manager  at  Buenos  Aires  in  1912, 
when   Ford  sales  were  30  yearly. 


COLUMBUS  TIMKEN   RESUMES 

COLUMBUS,  May  31— The  Columbus 
branch  of  the  Timken  Roller  Bearing 
Co  has  now  260  men  on  its  payrolls  and 
additions  are  being  made  constantly,  ac- 
cording to  Charles  N.  Replogle,  general 
manager. 
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Ace  Truck  to  Sell 
Direct  from  Factory 

Elimination  of  Dealers,  Company 

Says,  Permits  Price  Cuts  of 

$455  to  $655 

NEWARK,  OHIO,  June  1.— The  Amer- 
ican Motor  Truck  Co.,  manufacturer  of 
the  Ace  truck,  has  eliminated  distribu- 
tors and  dealers  from  its  selling  plan 
and  hereafter  will  distribute  its  product 
direct  from  factory  to  user  through  a 
system  of  zone  offices.  Coincident  with 
the  change  of  policy,  the  company  has 
announced  a  reduction  of  $455,  or  16  V2 
per  cent,  on  the  1%  ton  model  and  of 
$655,  or  23%  per  cent,  on  the  2%  ton 
model.  The  new  prices  are  $2295  on  the 
1%   ton  and  $2795  on  the  2%  ton. 

The  new  Ace  plan,  originated  by  C.  L. 
Bowler,  general  manager,  was  first  tried 
out  beginning  Feb.  1.  In  60  days  in 
three  zones  where  the  test  was  made, 
396  garagemen  were  retained  to  handle 
the  service  work  and  these  garagemen, 
operating  on  a  basis  whereby  they  will 
be  paid  $150  each  for  names  of  prospects 
who  later  buy  trucks,  turned  in  more 
than  1400  prospects.  Up  to  date  14  zone 
managers,  recruited  from  the  ranks  of 
factory  and  distributor  sales  represen- 
tatives of  various  truck  lines,  have  been 
appointed  and  it  is  planned  now  to  de- 
velop the  new  selling  system  on  a  na- 
tional scale  under  -the  direction  of  Glenn 
B.  Hiller,  who  became  general  sales  man- 
ager May  1.  Hiller  formerly  was  gen- 
eral sales  manager  of  the  Nelson  Motor 
Truck  Co.  and  later  assistant  general 
manager  and  director  of  sales  and  ad- 
vertising of  the  Triangle  Motor  Truck 
Co. 

The  Ace  will  develop  new  selling  zones 
gradually  by  sections  throughout  the 
country,  eventually,  according  to  the 
present  plan,  having  between  200  and 
300.  In  each  will  be  a  zone  manager  in 
charge  of  sales  and  service,  a  zone  serv- 
ice supervisor  and  as  many  salesmen 
and  traveling  service  men  as  are  neces- 
sary. The  zone  managers  and  their  as- 
sistants will  all  be  factory  employees, 
tbose  in  the  sales  department  working 
on   commissions   with   drawing   accounts. 

Will   Have  Service   Depots 

It  is  planned  in  each  territory  to  have 
a  central  parts  depot  or  two  or  three  if 
necessary,  and  200  or  more  service  sta- 
tions handling  monthly  inspections  of 
all  Ace  trucks  in  the  territory  and  doing 
necessary  repair  work.  These  service 
stations  will  also  obtain  prospects  for 
new  truck  sales.  They  will  be  allowed 
$150  on  each  prospect  who  later  buys 
and  they  will  be  permitted  to  get  the  co- 
operation of  drivers  and  others  to  ob- 
tain prospects  in  which  case  $50  of  the 
$150  will  go  to  the  tipster.  Selling  will 
be  handled  exclusively  by  the  zone  man- 
ager and  his  salesmen. 

Service  stations  will  make  no  invest- 
ment in  parts,  obtaining  these  as  needed 
from  the  zone  parts  depot,  which  it  is 
expected  in  most  cases  will  be  not  more 
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than  25  miles  distant.  The  zone  service 
man  will  check  up  the  service  station  on 
the  quality  and  prices  charged  for  repair 
work.  For  the  inspection  service,  which 
includes  four  inspections  of  three  hours 
each  the  first  month  after  a  truck  is  de- 
livered and  one  of  three  hours  each 
month  thereafter  for  11  months,  the  serv- 
ice station  will  receive  $45  from  the  fac- 
tory, this  inspection  being  free  to  the 
owner.  The  owner  carries  a  coupon  book 
entitling  him  to  the  inspections  which 
he  can  obtain  in  any  garage  serving  as 
an  Ace  service  station.  Garagemen  for 
this  work  will  be  selected  preferably 
from  those  having  no  car  or  truck 
agencies. 

The  company  will  do  no  trading  but 
through  its  zone  managers  and  service 
stations  will  sell  used  trucks  for  new 
truck  buyers  on  a  commission  basis. 
New  trucks  will  be  sold  for  50  per  cent 
down  and  the  balance  in  six  months,  the 
American  Motor  Truck  Co.  doing  its  own 
financing.  In  the  contract  will  be  a  pro- 
vision under  which  the  owner  pays  a  flat 
rate  of  $150  on  the  1V2  ton  truck  and 
$182.50  on  the  2%  ton  truck  for  interest 
on  the  time  payment  over  the  six  months 
period  and  for  insurance  on  his  truck  for 
one  year. 

The  company  states  that  the  reduc- 
tions in  its  list  prices  were  made  possible 
throneh  the  reduction  in  selling  cost  un- 
der the  new  plan. 
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Louisiana  Motors  Head 

Temporary  Receiver 

SHREVEPORT,  LA.,  May  31— Acting 
upon  application  of  creditors  who  hold 
notes  against  the  Louisiana  Motor  Car 
Co.,  W.  F.  French,  president  of  the  com- 
pany, has  been  appointed  receiver  by  the 
court  according  to  the  petition  asking 
for  receivership.  The  unpaid  debts  of 
the  concern  amount  to  approximately 
$150,000  with  assets  amounting  to  more 
than  $900,000. 

The  appointment  of  a  temporary  re- 
ceiver to  manage  the  affairs  of  the  com- 
pany whose  automobile  factory  is  located 
at  Cedargrove,  near  Shreveport,  was 
agreed  upon  at  a  meeting  of  the  board 
of  directors.  At  the  request  of  the  pe- 
titioners, W.  F.  French,  president  of  the 
company,  was  appointed  by  the  court  as 
temporary  receiver.  The  only  reason 
given  for  the  request  for  the  receiver- 
ship is  that  the  company  owes  debts 
which  it  has  not  the  means  available  to 
pay.  The  factory  has  been  temporarily 
closed  down,  but  it  is  announced  will  re- 
sume  operation   soon. 


Peiin  Motors  Names 
Trucks  for  Dealers 

Applies  Brand  Idea  to  Commer- 
cial   Vehicles — Will    Make 
Passenger  Car  Later 

PHILADELPHIA,  May  28  —  Some- 
thing distinctly  new  in  the  policy  of 
truck  manufacture  is  in  operation  at  the 
new  factory  of  the  Penn  Motors  Corp., 
Rivington,  N.  J.,  whose  headquarters  for 
sales  is  in  this  city.  Hilton  W.  Sofield, 
president  of  the  corporation,  said  the 
corporation  will  manufacture  Penn 
trucks  for  the  dealer,  this  being  an  ap- 
plication of  the  brand  tire  idea  to  trucks. 
While  the  product  of  the  factory  will 
be  generally  known  as  Penn  trucks  of 
two  tons'  capacity,  the  corporation,  as  a 
special  inducement,  and  having  in  mind 
the  benefit  of  the  dealer,  will,  where  the 
dealer  prefers  it,  have  the  trucks  made 
with  his  name  on  the  radiator  and  rear, 
exactly  as  if  they  were  manufactured  by 
him,  thus  not  only  advertising  the  dealer, 
but  also  giving  the  truck  for  that  terri- 
tory an  individuality.  There  are  certain 
restrictions,  however,  where  the  dealer's 
name  is  used. 

Already  orders  for  more  than  100 
trucks  have  been  received  and  it  is  ex- 
pected that  the  first  will  be  finished 
within  six  weeks.  There  is  one  large 
building,  80  by  220  ft.,  in  use  at  the 
factory,  with  several  small  outbuildings. 
It  is  planned  to  manufacture  a  light  de- 
livery truck  in  time,  and  before  long  the 
matter  of  making  a  passenger  car  will 
be  taken  up. 

Speaking  of  his  new  plan,  Sofield  said: 
"We  had  in  mind  making  it  easier  for 
the  dealer,  who  very  often,  just  after  he 
has  succeeded  in  working  up  a  good  busi- 
ness, is  informed  by  the  factory  that  he 
will  be  removed  from  the  territory  and  a 
branch  factory  established  at  that  point, 
'because  business  seems  to  warrant  it.' 
Usually  this  business  has  been  made  pos- 
sible by  the  man  who,  in  such  a  case, 
has  to  suffer  for  it,  instead  of  being  re- 
warded." 

The  officers  of  the  Penn  Motors  Corp., 
which  is  incorporated  under  the  laws  of 
New  Jersey,  are:  Hilton  W.  Sofield, 
president;  Howard  S.  Sofield,  treasurer, 
and  Charles  B.  McGuire,  secretary.  The 
directors  are  the  foregoing  and  Dr.  W. 
W.  Beveridge,  L.  H.  Collins  and  George 
A.  Small. 

The  authorized  capital  stock  is 
$300,000. 


DART  TRUCK  IN  RECEIVERSHIP 
WATERLOO,  IOWA,  June  1— To 
avoid  complications  following  the  death 
of  President  C.  C.  Wolf  of  the  Dart 
Truck  &  Tractor  Corp.,  who  was  also 
cashier  of  the  State  Exchange  Bank, 
W.  H.  Johnson,  former  vice-president 
and  general  manager  of  the  company, 
has  been  appointed  ,  Dart  receiver  and 
will  continue  the  business.  The  com- 
pany's inventory  of  materials  for  trucks 
and  tractors  is  declared  to  be  in  excess 
of  its  obligations. 


REVERE    SEEKS   $1,250,000 
LOGANSPORT,    IND.,    May    31— The 

financial  condition  of  the  Revere  Motor 
Co.  remains  almost  unchanged.  The  ne- 
cessity of  selling  $1,250,000  of  stock  for 
refinancing  and  placing  the  factory  in 
production  is  admitted  to  be  considerable 
of  an  undertaking.  It  is  practically  cer- 
tain that  the  money  cannot  be  obtained 
in  Logansport,  despite  the  fact  that 
quite  a  few  prominent  Logansport  men 
have  gained  control  of  the  crippled  or- 
ganization. 
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War  Gave  America 
World's  Tire  Trade 

British     Manufacturers,     Seeking 

Protection.     Declare     United 

States  Far  in  Lead 

LONDON,  May  6  (By  Mail)— Urging 
protection  for  the  British  tire  industry, 
the  British  Rubber  Tire  Manufacturers 
Association,  Ltd.,  has  prepared  a  memor- 
andum in  which  it  outlines  the  pre- 
cariousness  of  the  situation  caused  by 
American  imports,  unfavorable  exchange 
rates  and  loss  of  Continental  markets. 
The  memorandum  says  in  part: 

"The  rubber  tire  manufacturing  indus- 
try in  Great  Britain  is  assailed  by  severe 
foreign  competition,  which  is  having  a 
most  serious  effect  on  the  industry.  A 
great  deal  of  this  comoetition  is  from 
the  United  States,  where,  owing  to  over- 
production, the  home  market  is  over- 
loaded with  tires,  and  the  remainder 
from  Continental  countries  with  a  de- 
preciated currency.  It  can,  therefore, 
hardly  be  classified  under  the  heading 
of  'dumping'  in  the  usually  accepted 
sense  of  the  term.  The  effect  of  this  for- 
eign competition  at  home  and  abroad  is 
already  felt  to  such  an  alarming  degree 
by  British  manufacturers,  and  the  posi- 
tion is  so  serious,  both  to  the  employers 
and  the  workpeople  engaged,  that  unless 
immediate  protective  steps  are  taken 
the  industry  will  be  gravely  affected. 

"Before  the  war,  although  subject  to 
fairly  keen  competition  from  France 
and  Germany,  the  British  tire  industry 
did  not  experience  any  serious  competi- 
tion from  America,  and,  generally  speak- 
ing, was  able  to  hold  its  own.  In  motor 
tires  particularly,  a  branch  of  the  busi- 
ness which  was  then  attaining  large 
dimensions  in  the  United  States,  the 
American  manufacturers  had  failed  to 
make  any  effect  on  British  home  and  Colo- 
nial markets,  and  in  many  Continental 
and  foreign  markets  where  the  British 
manufacturers  had  a  strong  hold. 

"The  importance  of  the  tire  industry 
to  the  nation  cannot  be  over-estimated. 
Motor  transport  is  impossible  without 
tires,  and  a  state  of  affairs  in  which  the 
nation  had  to  rely  upon  foreign  supplies 
in  time  of  war  would  be  unthinkable. 

War  Service  Important 

"The  important  part  played  by  the 
British  tire  industry  during  the  war  can- 
not be  over-rated.  Under  circumstances 
of  extreme  difficulty  it  supplied  not  only 
the  requirements  of  the  British  armies, 
but  assisted  largely  in  supplying  those 
of  our  Allies  on  all  fronts.  Prior  to 
the  war  solid  tires  for  heavy  vehicles 
had  been  almost  exclusively  supplied  by 
Germany,  and  British  tire  manufacturers 
were,  therefore,  faced,  on  the  outbreak 
of  war,  with  the  necessity  of  overcoming 
the  technical  difficulties  involved  in  solid 
tire  construction,  and  that  they  were  suc- 
cessful is  demonstrated  by  the  fact  that 
at  no  time  was  transport  held  up  through 
lack  of  tires. 

"During  the  war  practically  the  whole 
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output  of  the  British  tire  manufacturers 
was  taken  by  the  Government.  This 
position  gave  considerable  advantage  to 
American  competitors,  who,  until  the  last 
year  of  the  war  were  unfettered  in  any 
way  by  war  restrictions  and  were  thus 
enabled  successfully  to  attack  the  British 
home  and  export  trade  in  motor  tires. 
This  export  trade  of  the  British  manu- 
facturers had  been  secured  at  great  ef- 
fort and  expense,  and  war  conditions 
therefore  presented  American  firms  with 
the  goodwill  of  the  British  tire  manu- 
facturers in  the  various  foreign  and 
Colonial  markets.  American  firms  who, 
prior  to  the  war,  exported  little  or 
nothing  are  now  doing  a  considerable 
export    trade. 

Imports  Rise  Ten  Times 

"The  tire  imports  into  this  country 
from  the  United  States  of  America  rose 
from  £231.096  (for  the  year  ending 
30  June,  1914)  to  £2,097,215  in  the  year 
ending  30  June,  1916,  while  in  the  Col- 
onies and  eastern  markets,  where  motor- 
ing restrictions  were  less  marked,  their 
success  was  even  greater. 

"It  was  only  half  way  through  1917 
that  their  progress  in  this  country  was, 
to  some  extent,  checked  by  import  and 
shipping  restrictions,  but  the  hold  se- 
cured by  the  American  trade  means  that 
their  competition  has  become  an  after- 
the-war  factor,  which  presents  a  very 
serious  menace  and  a  much  greater  one 
than  any  the  industry  was  faced  with  in 
pre-war  times. 

"The  Americans  have  a  huge  home 
market  which  is  fully  protected  by  tar- 
iffs, while,  on  the  other  hand,  it  is  nec- 
essary for  British  manufacturers,  with 
their  small  home  requirements,  to  be  in 
a  position  to  do  a  large  export  trade, 
and  their  activities  in  this  direction  are 
seriously  curtailed  by  the  advantage 
gained  by  the  American  manufacturers  at 
a  time  when  the  whole  of  the  British  pro- 
duction was  required  for  war  work. 

"The  rapid  rise  of  the  American  rub- 
ber industry  is  shown  by  the  fact  that 
in  1914  the  production  of  rubber  goods 
in  America  was  to  the  value  of  £60,- 
000,000.  and  in  1919  this  had  risen  to 
£240,000,000.  About  75  per  cent  of  the 
total  production  consists  of  tires,  and, 
therefore,  the  approximate  value  of  the 
output  of  tires  produced  during  1919 
would  be  £180,000,000.  This  export  of 
tires  from  the  United  States  rose  from 
£788,644  in  1913  to  £4,493,316  in  1919, 
and  the  export  figures  available  for  the 
curient  year  show  values  at  the  rate 
of  £10,000,000  per  annum. 

Eliminate  Special  Taxes 

"Most  of  the  important  American  con- 
cerns have  their  own  subsidiary  British 
distributing  companies,  and  it  is  under- 
stood the  prices  at  which  tires  are 
charged  to  the  branches  in  this  country 
are  so  arranged  that  no  profits  are  shown 
for  income  tax  purposes  or  excess  profits 
duty. 

"There  are  now  very  large  stocks  of 
British  tires  abroad,  foreign  demands 
have  practically  fallen  to  nil,  and  Brit- 
ish manufacturers  are  faced  with  such 
(Continued  on  jxige  1181) 
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New  Japanese  Tax 
Blow  to  Car  Sales 

Fees  of  1920  Increased  50  to  80 

Per  Cent — Opposition  May 

Bring  Decrease 

SEATTLE,  May  27— Prospects  for  the 
future  development  of  the  American 
trade  in  motor  vehicles  in  Japan  have 
been  dealt  a  severe  blow  by  the  enact- 
ment of  new  prefectural  and  municipal 
tax  laws  on  automobiles,  motorcycles 
and  motor  trucks,  which  call  for  exces- 
sive fees  from  owners.  Great  opposi- 
tion is  developing  in  Japan  to  the  new 
taxes  and  it  is  hoped  that  they  will  be 
modified. 

The  new  taxes  represent  an  increase 
of  from  50  to  80  per  cent  on  the  taxes  in 
force  last  year.  Coming,  as  it  does,  at 
a  time  of  marked  business  depression 
in  Japan,  it  cannot  fail  to  have  an  ad- 
verse effect  on  the  automobile  business. 

On  privately  owned  vehicles  of  from 
one  to  five  horsepower  the  new  tax 
totals  a  yearly  expenditure  of  135  yen 
($67.50).  From  five  to  ten  horsepower 
the  total  is  229  yen,  ($114.50),  and  from 
10  to  15  horsepower,  378  yen   ($189). 

By  far  the  greater  majority  of  motor 
cars  are  rated  in  the  15-30  horsepower 
class,  and  it  is  in  these  classes  that  the 
taxes  are  the  heaviest.  For  privately 
owned  vehicles  of  from  15  to  20  horse- 
power the  tax  amounts  to  598  yen  ($299) 
per  annum,  and  from  20  to  25  horse- 
power the  very  sizable  figure  of  843 
yen  ($421). 

On  the  average,  the  motorist  of  Japan 
will  be  obliged  to  pay  a  municipal  and 
prefectural  tax  aggregating  10  per  cent 
of  the  first  cost  of  the  automobile.  The 
average  car  of  25  horsepower  retails  in 
Tokyo  at  approximately  8500  yen 
($4,250)  and  the  owner  of  such  a  car 
will  be  assessed  for  an  annual  tax 
of  843  yen,  or  approximately  10  per 
cent.  The  cost  of  upkeep,  including 
tires,  fuel,  oil,  repairs  and  garage 
hire  in  Japan  is  very  high,  and  the 
addition  of  the  new  tax  will  render  mo- 
toring well-nigh  prohibitive,  declare 
Japanese   dealers. 

The  tax  on  vehicles  in  commercial  use 
is  smaller,  but  nevertheless  very  high, 
taking  into  consideration  the  work  in 
which  these  vehicles  are  employed. 
From  one  to  five  horsepower,  the  tax 
is  70  yen  ($35)  a  year;  from  five  to  ten 
horsepower,  78  yen  ($39),  and  from  10 
to  15  horsepower,  127  yen   ($63.50). 

The  new  tax  is  based  entirely  upon 
the  horsepower  rating  of  the  motor  ve- 
hicle, and  does  not  take  into  considera- 
tion the  age  of  the  car,  the  first  cost,  or 
the   probable  re-sale  value. 


GERMANY  CUTS  PRODUCTION 

NEW  YORK,  June  1— German  auto- 
mobile works  are  suffering  a  further  re- 
duction in  demand,  according  to  reports 
reaching  here.  Operations  have  been 
cut  to  a  minimum  as  they  have  in  many 
of    the    Rhenan-Westphalia    iron    works. 
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Industry  Steady 

as  Market  Changes 

Financing  Export   Sales  to  Help 

Crop   Regions — Falling 

Market  to  Continue 

(Continued  from  page  1177) 
upon  a  moderate  scale,  provided  long- 
term  credits  can  be  extended.  This  is  a 
pre-requisite  to  foreign  trade.  Sales  of 
goods  abroad  inevitably  will  relieve  de- 
pression at  home.  Those  companies 
which  have  cultivated  foreign  customers 
carefully  and  wisely  soon  will  begin  to 
reap  the  harvest  of  their  forethought. 

Arrangements  are  now  being  made  for 
financing  export  sales  of  foodstuffs,  cot- 
ton and  other  commodities.  This  will 
thaw  out  frozen  credits  in  the  South, 
Middle  West  and  Northwest,  thereby 
putting  into  circulation  money  which 
can  be  used  to  buy  finished  products. 
The  emergency  tariff,  framed  especially 
for  the  benefit  of  the  farmer,  probably 
will  tend  to  slow  up  exports,  but  its  full 
effect  in  this  direction  cannot  be  deter- 
mined immediately.  It  is  not  likely  its 
deterrent  effects  will  be  strong  enough 
to  prevent  a  steady  increase  in  exports. 
Haphazard  sales  efforts  are  no  more 
advisable  in  foreign  trade  than  they  are 
at  home,  and  the  companies  which  study 
their  markets  carefully  will  get  the  most 
business.  Advices  from  Argentina,  for 
example,  state  that  the  large  surplus 
stocks  of  automobiles  in  that  country 
are  being  gradually  liquidated  and  it  is 
probable  dealers  will  be  in  the  market 
again  by  late  fall.  The  same  conditions 
undoubtedly  prevail  in  other  countries. 
On  the  other  hand,  there  is  little  hope  of 
any  extensive  business  with  England 
for  months  to  come,  although  some  of 
its  colonial  possessions  are  well  worth 
cultivating. 

The  United  States  as  a  nation  is  com- 
paratively young  industrially  and  it  has 
not  become  inured  to  hardships  and  ad- 
versity as  have  some  of  its  older  sisters. 
For  that  reason  it  is  rather  tempera- 
mental. It  either  is  riding  joyously  on 
a  high  tide  of  prosperity  or  it  is  in  the 
slough  of  despond.  There  apparently  is 
no  mental  middle  ground.  Times  are 
hard  now,  largely  by  contrast  with  the 
unexampled  prosperity  of  the  war  pe- 
riod. An  enormous  amount  of  business 
still  is  being  done  and  the  present  vol- 
ume of  employment  would  not  have 
caused  serious  alarm  in  the  years  prior 
to  1014. 
Deflation  Hopes  111  Founded 

Any  hope  that  recovery  from  war  in- 
flation would  be  rapid  was  ill-founded. 
It  is  vastly  easier  to  spend  money  than 
to  save  it,  and  it  takes  much  less  time 
to  burn  up  capital  than  to  build  it.  Some 
of  the  wealth  destroyed  in  the  war  must 
be  restored  before  there  can  be  any  real 
progress  toward  what  may  be  considered 
normal  conditions.  This  applies  not  only 
to  this  country  but  to  every  nation  in 
the  world. 

For  that  simple   economic   reason   the 
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process  of  recovery  will  be  painfully 
slow  and  it  will  be  attended  with  many 
difficulties.  The  business  structure  of 
the  country  is  gathering  strength,  and 
the  gains  from  now  on  never  will  be 
quite  offset  by  the  losses,  so  that  recov- 
ery is  assured. 

Business  will  be  done  on  a  falling 
market  for  many  months  to  come  and 
its  stabilization  will  be  marked  by  a  sur- 
vival of  the  fittest.  Falling  markets  do 
not  necessarily  mean  hard  times,  how- 
ever, and  faith  in  the  future  will  be 
abundantly  rewarded.  A  long  period  of 
prosperity  is  before  the  United  States 
and  there  is  every  indication  that  it  is 
approaching  with  all  the  speed  that  can 
be  expected  under  the  circumstances. 


Blame  Backward  Spring 

for  Sales  Resistance 

MILWAUKEE.  May  31— Shipping  in- 
structions from  distributors  and  dealers 
have  assumed  a  more  satisfactory  vol- 
ume, with  the  result  that  the  recent  ac- 
cumulation of  finished  jobs  in  factory 
warehouses  is  steadily  being  eliminated. 
The  operation  of  factories  is  expected  to 
resume  an  upward  swing  momentarily. 
From  the  middle  of  the  month  to  date 
nearly  every  passenger  car  manufac- 
turer" felt  the  effect  of  a  sudden  recur- 
rence of  sales  resistance  due  principally 
to  the  backward  spring,  which  jammed 
the  flow  of  cars  from  producer  to  dealer. 
The  arrival  of  seasonable  temperature, 
however,  has  loosened  the  congestion. 

The  automotive  parts  and  equipment 
industry  in  Milwaukee  did  not  slow  up 
to  nearly  the  same  extent  as  passenger 
car  production,  although  some  plants 
have  noticed  a  tendency  on  the  part  of 
manufacturers  to  cut  down  delivery  spe- 
cifications on  contracts  for  engines, 
frames,  axles,  etc.,  because  smaller  quan- 
tities were  required  currently.  No  per- 
ceptible reduction  of  working  forces  in 
parts  shops  has  been  made,  although 
production  schedules  were  curtailed  to 
some  extent  to  prevent  undue  accumula- 
tion at  the  source. 


COTTON  ACREAGE  REDUCED 

NEW  YORK,  June  1 — Reductions  in 
cotton  acreage  for  1921,  together  with 
a  reduction  in  use  of  commercial  fer- 
tilizer, give  an  estimated  yield  of  7,558,- 
365  bales  for  1921,  according  to  Ameri- 
can Cotton  Association  figures.  This 
yield  is  still  further  reduced  to  6,762,664 
bales  by  allowances  for  abandoned  acre- 
age after  planting  and  other  minor 
losses.  The  average  production  for  the 
past  five  years  has  been  11,808,389  bales. 
The  acreage  for  the  current  year  will 
total  approximately  24,563,486,  conform- 
ing very  closely  to  the  acreage  planted 
in  1897,  which 'totaled   24,319,584. 

WILLYS  LIGHT  JUNIOR,  $295 

TOLEDO,  June  1— The  Willys  light 
division  of  the  Electric  Auto-Lite  Corp. 
is  now  manufacturing  a  small  individual 
lighting  plant  for  use  on  farms,  which 
will  be  known  as  the  Willys  Light  Junior. 
The  new  plant,  which  sells  for  $295,  has 
a  generator  rating  of  500  watts. 
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Chicago  Bank  Finds 
Lower  Prices  Needed 

Process  of  Liquidating  Inventories 

at  High  Costs  Slow  and 

Difficult 


CHICAGO,  June  1— While  general 
manufacturing  shows  little  change  in 
the  past  thirty  days  in  the  Middle  West 
section,  the  disposition  of  manufactur- 
ers being  to  operate  on  a  hand  to  mouth 
basis,  buying  only  those  materials  that 
are  necessary  to  fill  outstanding  orders, 
there  are  evidences  of  a  gradual  stabil- 
ization  of  business  conditions. 

The  Federal  Reserve  Bank  of  Chicago 
finds  that  "business  is  going  through  a 
process  of  'backing  and  filling'  as  a  re- 
sult of  the  effort  to  liquidate  stocks  pur- 
chased at  higher  prices,  and  to  replen- 
ish at  the  new  market  level  lines  of  mer- 
chandise as  they  are   exhausted." 

The  advent  of  warm  weather  has  gone 
a  far  way  toward  changing  the  mental 
attitude  of  the  farmer  although  the  farm 
implement  business  still  remains  prac- 
tically at  a  standstill.  One  of  the  large 
implement  manufacturers  has  closed 
down  virtually  all  of  its  plants;  another 
is  operating  on  a  schedule  about  35  per 
cent  of  last  year  and  nearly  all  imple- 
ment manufacturers  have  a  sufficient 
stock  of  finished  products  on  hand  to 
meet  the  ordinary  demand  for  some 
months  in  the  future. 

In  the  manufacturing  centers  trade 
continues  in  a  surprisingly  good  volume 
with  indications  of  a  movement  of  mer- 
chandise in  those  centers  where  indus- 
tries experienced  a  sharp  slump  around 
the  end  of  the  year.  Collections  show 
no  uniformity,  the  situation  seeming  to 
turn  upon  the  ability  of  business  men  to 
liquidate  their  inventories. 

Lowering  of  the  cost  of  labor  and  a 
tendency  to  greater  efficiency  are  show- 
ing themselves  in  some  of  the  larger 
cities  of  this  section.  One  outstanding 
feature  in  the  motor  car  industry,  as  in 
other  lines  of  business,  is  that  those 
who  are  showing  courage  in  the  conduct 
of  their  business  by  forging  ahead  and 
manufacturing  or  using  up  high  priced 
materials  on  hand  and  replenishing  at 
lower  costs  are  finding  a  ready  market 
for  their  products,  even  though  it  be  at 
reduced  prices;  while  those  who  have 
adopted  a  more  conservative  policy  of 
manufacturing  are  necessarily  liquidat- 
ing their  inventories  more  slowly,  and 
consequently  are  experiencing  more  dif- 
ficulty in  working  out  of  the  condition 
in   which  they   found   themselves. 

Used  Car  Market   Limited 

A  factor  from. the  dealers'  standpoint 
is  that  there  is  a  more  limited  market 
for  used  cars,  due  to  unemployment  and 
general  depression.  Accordingly,  the 
dealer  finds  his  capital  tied  up  in  these 
cars  and  is  unable  to  make  further  sales, 
involving  trade,  until  he  has  liquidated 
such  stock.  Many  of  the  steel  contracts 
to  automobile  companies  contain  adjust- 
ment clauses. 
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War  Gave  America 
World's  Tire  Trade 

British  Market  Now  Using  75  Per 

Cent  Imports — Would  Apply 

Equalizing  Duty 

(Continued  from  page  1179)     * 

competition  from  Continental  manufac- 
turers as  will  necessitate  the  liquidation 
of  stocks  at  a  loss  in  very  many  cases 
and  the  closure,  in  due  course,  of  such 
markets  in  Italy,   France,  etc. 

"If  the  import  of  tires  at  the  present 
rate  continues  they  will  cover  75  per 
cent  of  the  total  motor  tire  requirements 
of  the  British  home  market. 

"In  addition  to  the  disadvantage  or 
the  currency  rates  the  British  manufac- 
turer also  suffers  from  the  cost  of  his 
product  being  increased  by  the  heavy 
duty  on  imports  of  tires  into  foreign 
countries.  In  the  Canadian  and  Ameri- 
can markets,  where  the  exchange  rates 
favor  the  British,  it  is  impossible  for 
them  to  take  advantage  of  the  position 
as  in  those  countries  a  different  type 
of  motor  pneumatic  tire  came  into  gen- 
eral use  during  the  war,  and  it  has  not 
yet  been  possible  for  the  British  manu- 
facturers to  obtain  the  necessary  plant 
to  enable  them  to  meet  the  demand  for 
this  type  of  tire  owing  to  war  restrictions. 

"The  following  remedies  are  suggested 
for   consideration: 

"(a)  The  limitation  of  future  imports 
and  the  treatment  of  foreign  stocks  on 
hand  in   England  as  'future'  imports. 

"(b)  The  levy  of  a  duty  on  future  im- 
ports on  the  basis  of  the  difference  be- 
tween wages  and  local  expenses  per  ar- 
ticle in  the  country  of  origin  at  the  rate 
of  exchange  current  from  time  to  time 
and  the  wages  and  local  expenses  per 
article   of  the   British   manufacturer. 

"(c)  The  influencing  of  British  Do- 
minions to  investigate  and  confirm 
whether  British  manufacturers  actually 
have  a  tariff  preference  over  foreign 
manufacturers  in  view  of  the  deprecia- 
tion of  the  various  currencies,  and.  where 
necessary,  the  adjustment  of  such 
tariffs." 
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and  now  adopted  by  at  least  one  impor- 
tant French  company.  To  get  business 
in  Belgium  it  is  borne  to  American  man- 
ufacturers that  they  must  make  every 
effort  to  meet  European  competition 
with  more  acceptable  terms. 

Good  business  is  reported  in'  some 
American  brands  which  are  being  offered 
at  prices  in  francs  near  the  European 
level.  Buyers  of  low  price  tires  do  not 
lay  stress  on  mileage  as  long  as  the  price 
is  what  they  think  they  should  pay. 


Tire  Cuts  in  Belgium 

Check  American  Sales 

NEW  YORK,  June  1— American  tire 
trade  in  Belgium  has  been  severely  af- 
fected by  an  unprecedented  wave  of 
price  cutting  entered  into  by  many  of 
the  leading  domestic  manufacturers  and 
producers  in  England  and  on  the  Con- 
tinent. The  price  cut  has  been  so  ex- 
tensive that  one  of  the  large  American 
companies  has  recalled  its  agent,  being 
unable  to  compete  successfully  under 
the  new  conditions. 

The  questions  of  credits  and  exchange 
rates  have  also  been  important  factors 
in  the  problems  affecting  American  man- 
ufacturers. Opposed  to  the  American 
policy  of  demanding  cash  in  advance  or 
payment  against  documents  is  the  long 
term   credit  offered   by   German   makers 


MAY  SALES  FALL  OFF; 
JUNE  OUTLOOK  DULL 

NEW  YORK,  May  31— Automo- 
bile production  for  the  month  of 
May  reached  approximately  the 
same  figure  as  in  April  but  there 
was  a  material  falling  oft  in  sales 
in  practically  every  section  of  the 
country. 

The  most  notable  exception  was 
in  the  South  where  business  showed 
an  improvement  for  the  first  time 
in  many  months.  This  was  due  to 
gradual  liquidation  of  the  cotton 
crop  in  preparation  for  the  sale 
of  the  new  crop. 

Retail  business  in  New  York  and 
the  metropolitan  district  remained 
fairly  steady  and  approximated 
that  for  April. 

Reports  from  the  great  agricul- 
tural sections  show  that  while  busi- 
ness in  May  was  not  as  good  as  in 
April  a  marked  improvement  in 
sales  is  expected  when  harvesting 
of  the  crops  begins. 

Nearly  every  section  of  the 
country  reports  that  lines  which 
have  cut  prices  are  doing  a  good 
business  and  that  there  is  every 
indication  sales  will  continue  brisk. 

General  indications  are  that  both 
production  and  sales  in  June  will 
be  considerably  below  May.  The 
cry  of  dealers  everywhere  is  for 
price  stabilization  by  definite  an- 
nouncements by  manufacturers  of 
what  they  intend  to  do. 


AJAX   BUILDS   NEW  TIRE 

NEW  YORK,  May  27— Following  its 
reduction  in  prices  which  became  effec- 
tive two  weeks  ago,  the  Ajax  Rubber 
Co.,  Inc.,  is  soon  to  bring  out  a  new  cord 
tire  developed  by  William  W.  McMahan. 
The  new  tire  is  now  in  production  at  the 
factories  in  Trenton,  N.  J.,  and  will  be 
placed  on  the  market  at  once. 


SI1KKIDAN  SALES  UNCHANGED 

REDWOOD  CITY,  CAL.,  May  27— 
Capt.  Eddie  Rickenbacker,  who  is  here 
to-day  supervising  the  preparation  of 
the  army  field  for  his  flight  to  Washing- 
ton to-morrow  morning,  stated  that  the 
purchase  of  the  Sheridan  Motor  Car  Co. 
by  the  Durant  interests  would  not  affect 
the  Sheridan  on  the  Pacific  Coast  and 
he  would  continue  active  management. 
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Steel  Tread  Tires 
Pass  Out  in  France 

Surplus   Army   Stocks    Factor    in 

Swerving  Former  Demand — 

Clincher  Type  Favorite 

PARIS,  May  14  (By  Mail)— Steel 
studded  automobile  tires,  which  only  a 
few  years  ago  were  considered  abso- 
lutely essential  for  safety,  are  rapidly 
passing  out  of  use  in  France.  It  was 
formerly  common  practice  to  run  with 
steel  studded  tires  on  one  rear  wheel  and 
the  opposite  front  wheel,  under  the  im- 
pression that  this  combination  alone  gave 
a  guarantee  against  skidding.  In  London, 
taxicabs  are  bound  by  law  to  be  equipped 
in  this  way,  and  although  there  was  no 
such  legal  obligation  in  France,  the  prac- 
tice was  generally  followed  by  owners. 
Customers  taking  delivery  of  a  new  car 
claimed  at  least  one  steel  studded  tread. 

The  general  practice  now  is  to  supply 
all  new  cars  with  rubber  tread  tires,  the 
public  accepting  these  without  objection. 
This  change  is  bringing  France  into  line 
with  American  practice,  with  the  differ- 
ence, however,  that  non-skid  chains  are 
never  used  by  French  motorists.  Miche- 
lin  reports  that  his  production  of  steel 
studded  tires  is  60  per  cent  less  than 
before  the  war.  Pirelli  declares  that  he 
is  now  selling  40  per  cent  fewer  steel 
studded  tires  than  was  the  case  two 
years  ago.  At  the  French  factory  of  the 
Goodrich  Tire  Co.  the  production  of  steel 
studded  tires,  which'  represented  25  per 
cent  of  the  total  output,  has  been  stopped 
altogether,  owing  to  lack  of  demand. 

Several  causes  seem  to  have  contrib- 
uted toward  this  rapid  abandonment  of 
the  steel  studded  pneumatic  tire.  The 
American  Army  in  France  set  an  exam- 
ple of  running  its  automobiles  on  all- 
rubber  tread  tires,  which  seems  to  have 
impressed  French  motorists.  In  addi- 
tion, large  stocks  of  these  tires  were  left 
behind  by  the  army  and  were  sold  when 
other  types  were  almost  impossible  to 
obtain,  thus  initiating  motorists  to  their 
use  and  giving  them  confidence  in  run- 
ning on  rubber  treads. 

Michelin  Brings  Out  Cord 

Michelin  is  also  largely  responsible 
for  the  change,  for  since  the  armistice 
he  has  brought  out  and  featured  a  cord 
tire  which  of  course  has  an  all-rubber 
tread.  As  Michelin  has  by  far  the  big- 
gest output  in  France  and  equips  at  least 
60  per  cent  of  new  French  cars  with 
tires  his  adoption  of  cord  construction 
and  rubber  treads  had  an  important  in- 
fluence. 

The  Goodrich  company,  which  also  has 
put  a  cord  tire  on  the  market,  considers 
that  the  steel  studded  tread  was  often 
used  because  of  the  protection  it  afforded 
against  punctures,  and  now  that  the 
same  protection  is  afforded  by  cord  con- 
struction, with  longer  life  and  lower 
cost,  there  is  less  reason  for  the  use  of 
the  steel  studded  band.  A  contributory 
cause,  it  is  pointed  out,  is  the  high  cost 
(Continued  on  page  1190) 
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Indiana  Road  Work 
Waits  Lower  Prices 

Policy   of   Prohibiting   Necessary 
Construction  Rouses  Opposi- 
tion of  Industry 

INDIANAPOLIS,  May  27— Last  week 
Governor  McCray  announced  simul- 
taneously the  names  to  complete  the  re- 
organization of  the  State  highway  com- 
mission and  a  new  policy  of  the  com- 
mission— not  to  permit  construction  of 
highways  in  Indiana  "until  prices  come 
down." 

Organized  units  of  the  automotive  in- 
dustry are  preparing  for  a  session  with 
the  State  highway  commission.  The 
automotive  organizations  hold  that  the 
commission  policy  should  not  prohibit 
improvement  where  necessary  for  im- 
provement of  traffic  conditions. 

Apparently  the  whole  political  frame- 
work of  the  present  administration  which 
took  office  Jan.  1  is  directed  toward  sus- 
pension of  highway  extension.  The 
State  tax  board,  which  has  authority 
over  highway  and  other  bond  issues,  an- 
nounced a  few  days  ago  "that  the  tax- 
payers have  an  opportunity  of  prevent- 
ing unnecessary  expense"  by  appealing 
to  the  tax  commissioners.  The  last  legis- 
lature passed  an  administration  measure 
providing  that  where  bonds  carry  more 
than  5  per  cent  interest  and  amount  to 
more  than  $5000,  the  whole  question  must 
be  referred  to  the  State  tax  commission. 
Two  road  bond  issues,  one  from  Bush 
County  and  one  from  Marshall  County, 
for  permanent  improvement  of  dirt  roads 
were  disapproved  by  the  tax  commis- 
sioners last  week,  killing  both  projects. 
Such  a  settled  highway  policy  is  arous- 
ing the  automotive  industry  of  the  State. 
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mated  that  it  would  cost  $15,000,000,000 
to  build  essential  highways  without  con- 
sideration   of    maintenance    costs. 

General  Pershing  appeared  on  the 
stand  today  and  advocated  a  central 
body,  such  as  proposed  in  the  Townsend 
bill,  to  direct  Federal  expenditures  for 
road  purposes.  The  General  discussed 
highway  legislation  only  in  a  general 
way.  He  stated  that  all  roads  were 
valuable  and  it  was  necessary  at  all  times 
to  get  farm  products  to  shipping  points 
as  well  as  to  the  army. 

Representatives  of  the  Federal  High- 
way Council,  organized  farmers  and 
others  interested  in  highways  appeared 
before  the  Committee  this  week.  Sen- 
ator Townsend  expects  to  conclude  the 
testimony  by  June  and  report  the  bill 
out  for  consideration  a,t  the  special 
session. 


Pershing  an  Advocate 

of  Highway  Commission 

WASHINGTON,  May  28  —  Another 
method  of  financing  highway  construc- 
tion throughout  the  country  has  been 
advocated  by  E.  J.  Adams,  former  mem- 
ber of  Oregon  State  Highway  Commis- 
sion and  now  Secretary  to  Senator 
Stanford  of  Oregon,  when  he  ap- 
peared before  the  Senate  Committee 
on  Postoffices  and  Postroads  in  sup- 
port of  the  proposed  Townsend  bill. 
He  suggested  that  Congress  authorize 
the  issuance  of  bonds  without  interest 
which  will  also  be  legal  tender  for 
domestic  obligations.  He  contended 
that  this  method  would  provide  a  market 
for  bonds  because  Congress  could  author- 
ize receipt  for  bonds  on  deposit,  making 
them  serial  bonds  payable  over  a  period 
of  years. 

In  support  of  his  plans,  he  asserted 
that  state  highways  and  county  road- 
ways built  nearly  all  after  the  issuance 
of  bonds.  These  bonds  must  have  a 
market,  he  said,  and  the  market  is  so 
congested  at  present  that  they  cannot  be 
sold.  The  Committee  appeared  quite  in- 
terested in  his  plan  and  questioned  him 
as  to   the  costs   of  highways.     He   esti- 


N.  A.  C.  C.  to  Distribute 

500  Prizes  for  Essays 

NEW  YORK,  June  1— Five  hundred 
prizes  for  the  best  essays  on  safety  are 
offered  to  the  grammar  school  pupils  of 
the  United  States  by  the  National  Auto- 
mobile Chamber  of  Commerce.  The  con- 
test is  under  the  direction  of  the  High- 
way and  Highway  Transport  Education 
Committee,  a  group  of  men  from  United 
States  Government  departments  and 
other  associations  interested  in  motor 
transport  and  highways. 

The  essays  are  to  be  written  in  the 
fall  term  so  that  children  may  have 
ample  opportunity  for  observation  and 
study  of  traffic  dangers  during  the  va- 
cation months.  Teachers  in  every  mu- 
nicipality in  the  country  will  have  full 
details  concerning  the  contest  at  the 
opening  of  the  1921-22  term  which  they 
will  be  asked   to  detail  to  the   children. 

A  trip  to  Washington,  D.  C,  and  a 
gold  watch  will  be  first  prize.  The  sec- 
ond national  prize  will  be  a  gold  loving 
cup,  and  the  third,  a  silver  loving  cup. 
In  addition  to  these,  medals  and  cash 
prices  will  be  distributed  in  all  states, 
territories  and  possessions  of  the  United 
States.  The  Highway  and  Highway 
Transport  Education  Committee  direct- 
ing the  contest  is  headed  by  the  United 
States  Commissioner  of  Education  and 
includes   experts   on  highway   work. 


FARMERS    DISCUSS    UNIT    BUYING 

INDIANAPOLIS,  May  31— Co-opera- 
tive buying  and  pooling  of  motor  equip- 
ment were  two  subjects  discussed  by 
the  purchasing  agents  of  farmers'  asso- 
ciations of  Indiana  and  neighboring 
States,  who  met  here  Tuesday  and  to- 
day. O.  J.  Stierwalt  of  the  Ohio  Farm- 
ers' Commercial  Service  and  W.  H.  Wa- 
genbreth  of  the  Missouri  Farm  Bureau 
were  the  principal  speakers.  Some  of 
the  "doctrines"  advocated  by  these 
speakers  would  make  the  purchasing  bu- 
reaus of  farmer  organizations  huge  dis- 
tributing centers  for  vehicles,  imple- 
ments, etc.  It  was  plainly  intimated  that 
one  large  manufacturer  would  readily 
make  contracts  with  the  farm  bureaus, 
allowing  substantial  discounts  for  ex- 
clusive markets. 
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Oregon  Gets  Results 
in  Highway  Program 

Co-operation   of    Counties    Links 

State  With  Main  Routes  on 

Coast 

PORTLAND,  ORE.,  May  31— The 
thirty-five  counties  of  the  State  of  Ore- 
gon have  bonded  themselves  to  the  ex- 
tent of  $15,363,704  for  road  improve- 
ment since  the  advent  of  the  automo- 
bile, practically  all  of  the  money  being 
voted  within  the  last  three  years,  and 
considerably  more  than  half  of  it  still 
remaining  unspent,  according  to  a  sum- 
mary made  public  this  week  by  the  State 
Highway  Commission.  This  is  in  addi- 
tion to  the  State  road  money  and  the 
Federal  aid  money  which  has  been  pro- 
vided along  with  county  funds. 

Under  the  Oregon  system  the  State 
Highway  Department  stands  ready  to 
aid  the  various  counties  by  putting  up 
half  the  cost  for  improvement  of  the 
main  highways.  This  liberal  program 
has  resulted  in  activity  in  the  various 
counties,  both  in  meeting  the  State  funds 
for  improvement  of  main  highways  and 
for  secondary  roads  connecting  with  the 
main  highways. 

While  no  summary  is  made,  it  is  esti- 
mated that  at  least  half  of  the  money 
obtained  from  county  bond  issues,  which 
has  been  spent  thus  far,  has  gone,  to- 
gether with  State  funds,  into  improve- 
ment of  three  important  roads,  the  Pa- 
cific highway,  running  north  and  south, 
and  connecting  with  California;  the  Co- 
lumbia River  highway,  the  great  east 
and  west  road,  and  the  Old  Oregon  Trail, 
which  connects  with  the  Lincoln  high- 
way from  the  east. 

Oregon  is  to  have  a  second  main  high- 
way into  California,  according  to  action 
of  the  State  Highway  Department  this 
week  in  permanently  establishing  the 
location  for  The  Dalles-California  high- 
way. The  highway,  which  has  been  rec- 
ognized for  some  time  as  one  of  the  im- 
portant State  roads,  but  had  not  been 
located  with  a  view  to  permanent  im- 
provement, begins  at  The  Dalles,  on  the 
Columbia  River,  and  runs  southward 
through  central  Oregon  into  California. 
The  road  will  be  an  inland  route  as  com- 
pared with  the  Pacific  highway,  which 
is  a  coast  route.  Near  the  Oregon-Cali- 
fornia line  the  new  highway  will  swing 
westward,  joining  the  Pacific  highway 
in  northern  California  and  affording  an 
immense  loop  for  travelers  from  Port- 
land to  California  and  return. 
Locate  First  of  New  System 

Location  of  the  first  100  miles  of  this 
road,  from  The  Dalles  south,  was  made 
by  the  highway  commission  last  week, 
and  it  is  estimated  that  $1,500,000  will 
be  required  to  grade  the  road  and  sur- 
face it  with  gravel.  Work  will  start  in 
1922  and  it  will  take  several  years  to 
complete  the  road.  In  the  meantime  the 
present  roads,  which  are  narrow  and 
have  some  severe  grades,  will  be  used  by 
those  desiring  to  make  the  trip  to  Cali- 
fornia  by  the  eastern   route. 
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W.  R.  Wilson  Named 
Maxwell  President 

New  Executive  Was  Formerly  with 

Dodge  and  Studebaker — Takes 

Office  June  15 

NEW  YORK,  June  2— The  election  of 
William  Robert  Wilson  as  president  of 
the  Maxwell  Motor  Corp.  was  announced 
here  to-day  by  Walter  P.  Chrysler  fol- 
lowing a  meeting  of  the  Maxwell  board 
of  directors  and  the  reorganization  com- 
mittee of  the  company.  Wilson  has 
been  a  vice-president  of  the  Irving  Na- 
tional Bank  and  will  sever  this  connec- 
tion at  once  to  assume  his  duties  with 
Maxwell   on   June   15. 

In  announcing  Wilson's  election, 
Chrysler  said,  "I  consider  Mr.  Wilson 
one  of  the  strongest  executives  in  the 
automobile  business." 

Wilson's  introduction  into  the  field  of 
automobile  manufacturing  was  with 
Studebaker,  where  he  began  as  assist- 
ant to  the  manufacturing  manager  and 
rose  to  assistant  to  the  general  man- 
ager. On  Dec.  1,  1913,  he  went  with 
Dodge  Brothers,  where  he  remained  five 
years,  and  then  resigned  to  accept  the 
vice-presidency  of  the  Irving  Bank. 

In  his  connection  with  the  Dodge 
brothers  he  was  directly  associated  in 
the  organization  of  their  motor  car  busi- 
ness. He  was  credited  with  considerable 
of  the  responsibility  for  the  selection  of 
their  organization  and  the  upbuilding  of 
their  departments,  whether  pertaining 
to  manufacturing,  distribution  or  com- 
mercial phases  of  the  work. 

When  he  takes  office  Wilson  will  be 
one  of  the  youngest  executives  in  the 
industry.  He  is  a  graduate  of  the 
Armour  Institute  of  Technology,  where 
he  received  the  M.  E.  degree  in  1909. 

Announcement  was  made  by  Automo- 
tive Industries  on  Feb.  15  that  the  se- 
lection of  Wilson  was  being  considered 
by  Chrysler  and  the  reorganization  com- 
mittee. It  was  deemed  advisable,  how- 
ever, to  defer  the  formal  announcement 
until  transfer  of  the  Maxwell  and  Chal- 
mers properties  to  the  new  company  was 
well  under  way. 

Directors  of  Company   Elected 

Directors  of  the  company  elected  were 
Walter  P.  Chrysler,  chairman  of  the 
board;  Fred  T.  Murphy,  J.  R.  Harbeck, 
James  C.  Brady,  C.  C.  Jenks,  Harry 
Bronner,  William  Robert  Wilson,  Elton 
Parks,  J.  S.  Bache,  E.  R.  Tinker,  Henry 
Sanderson,  Carll  Tucker.  Allen  F.  Ed- 
wards, Thomas  F.  Dougherty  and  T.  C. 
P.  Martin. 

Officers  elected  in  addition  to  Presi- 
dent Wilson  are  W.  Ledyard  Mitchell, 
Carll  Tucker  and  A.  B.  Barker,  vice- 
presidents;  T.  H.  Thomas,  controller. 
and  Jackson  B.  Clark,  E.  W.  Clark,  L.  W. 
Linaweaver  and  Horace  Davies,  assist- 
ant secretaries. 

The  executive  committee  of  the  com- 
pany is  Walter  P.  Chrysler,  Elton 
Parks,  Fred  T.  Murphy,  Allen  F.  Ed- 
wards, Harry  Bronner  and  C.  C.  Jenks. 


Dealers  Flood  Congress 
with  Dumping  Protests 


WASHINGTON,  June  1— Automobile 
dealers  throughout  the  country  are  flood- 
ing Congress  with  protests  against  the 
reimportation  of  American-made  trucks. 
The  movement  is  not  confined  to  the 
Atlantic  and  Pacific  seaboards  where 
sales  have  been  heaviest,  but  has  ex- 
tended to  small  communities  in  the  Mid- 
dle West.  For  instance,  the  Motor  Trade 
Association  of  Riley  County,  Kansas, 
adopted  a  resolution  urging  Congress  to 
enact  legislation  to  prevent  dumping  of 
salvaged  material  from  European  war 
areas  in  competition  with  American  in- 
dustry. All  of  these  protests  have  been 
filed  with  the  Senate  Committee  on 
Finance. 

The  protests  are  rather  late  to  bring 
effective  action,  for  the  anti-dumping  bill 
has  passed  Congress  and  has  been  signed 
by  the  President.  It  was  understood 
that  its  provisions  might  offer  some  relief 
from  the  reimportation  menace,  but  per- 
sons who  have  studied  it  carefully  con- 
tend that  before  a  tax  can  be  imposed 
on  the  difference  between  the  exporter's 
sale  price  and  the  foreign  market  value, 
price  discrimination  against  this  country 
must  be  shown.  It  might  be  possible 
for  a  customs  appraiser  to  hold  up  a 
shipment  pending  investigation,  but  as 
it  stands  now  there  is  little  prospect  for 
real   relief  under  the  existing  law. 


Miller  Encourages 

Loans  on  Car  Paper 

(Continued  from,  page  1176) 
ally  toward  borrowers,  as  against  their 
attitude  a  year  ago.  Bankers  are  far 
more  conservative  now;  they  are  im- 
proving their  position  and  have  plenty 
of  excuses  of  their  own  for  declining  a 
loan,  without  having  to  fall  back  on  the 
old  excuse  that  the  Federal  Reserve  Bank 
will  not  rediscount  the  paper. 

Further,  the  motor  car  dealers  and 
distributors  are,  it  is  said,  in  no  frame 
of  mind  to  take  on  obligations,  and  stocks 
with  cars  and  accessories.  It  seems  per- 
fectly safe  to  offer  large  credit  facilities, 
since  only  a  small  part  of  the  facilities 
are  likely  to  be  asked  for. 

The  manufacturers  may  want  this 
credit,  to  assist  toward  larger  produc- 
tion--but  so  far  as  possible  the  Kansas 
City  financial  resources  will  be  con- 
served to  care  for  the  distributors  of 
this  district,  to  be  available  for  them 
after  factory  production  has  prepared 
the  supply  for  them. 

Altogether,  the  announcement  of  Gov- 
ernor Miller  regarding  rediscounting  "l 
automotive  paper,  is  the  keynote  in  the 
portrayal  of  improving  conditions. 
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Seiberling;  Buys 

Newcastle  Rubber 

Secretary   Acts   as  Representative 

—Sale  Price  $103,000— Held 

Controlling  Interest 


AKRON,  May  28— The  Newcastle 
Rubber  Co.  at  New  Castle,  Pa.,  was  pur- 
chased at  receiver's  sale  yesterday  by 
R.  C.  Ellsworth  of  Akron,  who  served 
as  private  secretary  to  former  President 
F.  A.  Seiberling  of  the  Goodyear  com- 
pany. Ellsworth,  it  is  reported,  bid  in 
the  plant  as  representative  of  Seiberling. 
Seiberling  attended  the  sale.  The  plant 
is  valued  at  over  $500,000.  The  sale 
price  was  $103,500. 

F.  A.  Seiberling  is  reported  to  have 
held  a  controlling  interest  in  the  New- 
castle Rubber  Co.  for  some  time,  having 
originally  purchased  the  plant  more  than 
a  year  ago  for  one  of  his  sons  who  since 
has  been  forced  to  go  West  for  his  health. 
Through  Seiberling's  financial  difficulties 
at  Goodyear,  the  Newcastle  plant  became 
involved  and  was  placed  in  the  hands 
of  trustees.  Seiberling  reported  that  the 
purchase  of  the  plant  through  Ellsworth 
does  not  mean  that  he  will  again  become 
actively  engaged  in  the  rubber  industry, 
for  it  is  known  that  he  has  other  definite 
plans  in  process  of  development  at  this 
time.  The  Newcastle  plant  includes  two 
large  and  fully  equipped  factory  build- 
ings, seven  and  one-half  acres  of  ground, 
an  office  building  and  three  dwellings. 


FRED  W.  MORGAN  DIES 
CHICAGO,  May  27— Fred  W.  Morgan. 
founder  of  the  firm  of  Morgan  &  Wright, 
bicycle  tiro  manufacturers,  died  at  his 
home  here  yesterday  of  angina  pectoris. 
Mr.  Morgan  was  born  in  New  York, 
.March   80,   1854. 


Amerieans  Sweep 

Indianapolis  Raee 

(Continued  from  page  1176) 
dangerous  possibilities  but  both  escaped 
as  well  as  their  mechanics. 

Broken  water  connections  on  the  Tal- 
bot, Sunbeam  and  one  of  the  Frontenacs 
accounted  for  the  elimination  of  these 
cars.  Where  these  broken  connections 
were  located  technical  committee  reports 
do  not  make  clear.  Probably  water  pump 
trouble  accounted  for  most  of  them. 

A  rather  peculiar  condition  accounted 
for  the  elimination  of  Pete  Henderson's 
Junior  Special.  Freezing  brakes  caused 
the  wheels  to  skid  and  resulted  in  the  car 
swinging  into  the  side  wall. 

Joe  Boyer's  Duesenberg  had  to  he 
pushed  into  the  pits  and  withdrawn  after 
he  had  driven  a  very  pretty  race  and  in 
fact  had  pushed  De  Palma  very  hard  dur- 
ing the  first  few  laps,  winning  the  sixth. 
His  trouble  was  a  broken  axle  shaft. 

A  consistent  race  was  driven  by  the 
winner.  He  stopped  on  the  77th  lap  for 
two  front  tires  and  again  was  flagged  by 
his  pits  to  come  in  for  gas  and  oil  on  the 
L60th  lap. 

A  great  amount  of  interest  was  created 
in  the  Frontenar  driven  by  Tom  Alley. 
This  was  fitted  with  Disteel  wheels  and 
was  able  to  carry  for  this  reason  10  lb. 
additional  air  pressure  in  the  tires.  This 
car  ran  well,  being  for  a  large  part  of 
the  race  in  third  place  and  gaining  on  the 
leadei 
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Quick  Price  Action 
Urged  by  N.  A.  D.  A. 

Stability    of    Market    for    Cars 

Threatened  by  Indecision, 

Declare  Dealers 

ST.  LOUIS,  May  31— In  an  effort  to 
end  the  present  unsettled  condition  in 
sales,  due  to  continued  drops  in  price, 
General  Manager  Harry  G.  Moock  of 
the  National  Automobile  Dealers'  Asso- 
ciation to-night  wired  all  manufacturers 
of  motor  cars,  asking  them  to  make  any 
contemplated  reductions  at  once. 

The  appeal  was  prompted  by  a  flood 
of  letters  and  telegrams  from  dealers 
all  over  the  country,  urging  the  N.  A.  D. 
A.  to  do  anything  within  its  power  to 
bring  the  present  condition  to  an  end. 
Reports  from  all  sections  state  that  each 
-successive  price  reduction  puts  an  addi- 
tional damper  on  general  buying  of  cars 
and  indications  are  that  if  the  reduc- 
tions are  spread  over  the  summer  the 
season's  business  will  be  ruined.  Lead- 
ing dealers,  however,  feel  that  there  can 
be  a  good  business  this  summer  if  the 
price  question  can  be  disposed  of  at  once. 

General  Counsel  C.  A.  Vane  of  the 
N.  A.  D.  A.  conferred  this  week  in  New 
York  with  General  Manager  Alfred 
Reeves  of  the  N.  A.  C.  C,  which  confer- 
ence developed  that  the  manufacturers 
as  an  organization  do  not  care  to  discuss 
prices.  With  legal  opinion  closing  this 
avenue  of  appeal  the  only  remaining 
course  was  a  request  by  the  N.  A.  D.  A. 
to  each  car  maker  individually.  The  tele- 
gram follows: 

"Dealers  all  over  the  United  States 
have  been  wiring  here,  asking  National 
Automobile  Dealers'  Association  to  lend 
its  help  to  stabilize  the  present  price  sit- 
uation. They  complain  the  public  is  re- 
fusing to  buy  any  merchandise  because 
of  uncertainty  of  future  prices  of  auto- 
mobiles. May  we  on  their  behalf  ask 
you  to  announce  immediately  whether 
your  factory  will  make  price  reduction 
or  adhere  to  present  prices  for  a  definite 
period.  The  question  is  not  so  much  one 
of  price  as  of  stabilization.  For  that 
reason  we  believe  an  immediate  declara- 
tion should  be  made  by  each  manufac- 
turer as  to  what  his  policy  is  going  to  be 
if  we  are  going  to  reestablish  a  buying 
market." 


Federal  and  Oldsmobile 

to  Hold  Present  Prices 

DETROIT,  May  28— Federal  Motor 
Truck  Co.  sent  out  a  letter  this  week 
guaranteeing  prices  on  Federal  trucks 
to  Oct.  1.  The  notice  which  was  sent 
out   by   W.   C.   Rowley  says   while   there 


has  been  some  slight  reduction  in  the 
price  of  steel  recently,  the  cost  of  man- 
ufacture has  not  been  affected  thereby. 
Olds  Motor  Works  also  has  notified 
distributors  that  there  will  be  no  price 
reduction  in  the  Oldsmobile  line.  The 
letter  points  to  the  introduction  last  De- 
cember of  the  new  four-cylinder  model 
and  says  the  factory  could  not  have  pro- 
duced this  car  at  this  time  were  it  not 
for  the  fact  prices  had  been  predicated 
on  a  later  drop  in  the  price  of  material 
and  labor  and  a  certainty  of  volume  pro- 
duction. 


Lafayette  Prices  Cut 

Ranging  $750  to  $950 

INDIANAPOLIS,  June  1— Price  re- 
ductions ranging  from  $750  to  $950,  ef- 
fective to-day,  are  announced  by  the  La- 
fayette Motors  Co.  Prices  are  f.o.b. 
Indianapolis,  including  standard  equip- 
ment. The  new  prices  are:  Touring  car 
$4,850,  reduced  $775;  roadster  $4,850, 
reduced  $775;  four-door  coupe  $6,250, 
reduced  $950;  sedan  $6,500,  reduced  $900; 
limousine  $6,750,  reduced  $750. 


LINCOLN   DOWN   $300  TO  $800 

DETROIT,  June  1— Price  reductions 
have  been  made  effective  to-day  by  the 
Lincoln  Motor  Co.  The  new  prices  are: 
Open  models  $4,300,  reduced  $300;  coupe 
$4,950,  reduced  $800;  sedan  $5,400,  re- 
duced $600;  limousine  and  town  car 
$6,000,  reduced  $600. 


HAYNES  GUARANTEES  TO  1922 

KOKOMO,  IND.,  June  1— Prices  on 
Haynes  cars  will  be  guaranteed  to  Jan. 
1,  1922,  it  has  been  officially  announced 
by  Alton  G.  Seiberling,  president  of  the 
Haynes  Automobile  Co.  "Our  present 
margin  of  profit  is  so  slight,"  he  declared, 
"that  it  would  be  impossible  for  us  to 
reduce  prices." 


HANDLEY      GUARANTEES      PRICES 

KALAMAZOO,  MICH.,  June  1— The 
Handley-Knight  Co.  has  notified  its  dis- 
tributers that  their  prices  are  guaranteed 
up  to  Jan.  1  next.  The  statement  says 
the  lowest  prices  possible  to  be  main- 
tained were  fixed  last  November  and 
were  $500  less  than  were  justified  by  con- 
ditions at  that  time. 


RECEIVER  TO  SELL  BODY  PLANT 
DETROIT,  June  1— The  property  of 
the  Detroit  Weatherproof  Body  Corp. 
at  Corunna,  Mich.,  will  be  sold  at  public 
auction  June  17  by  the  Security  Trust 
Co.  of  this  city  as  receiver. 


Nash  on  Half  Time 
as  Sales  Fall  Off 

Production  Cut  to  65  Daily  Pend- 
ing Developments — Price 
Cuts  Harmful 

KENOSHA,  WIS.,  May  28— Following 
reduction  of  working  schedules  by  the 
Nash  Motors  Co.  of  Kenosha,  Wis.,  to  a 
basis  of  a  full  half-day  six  days  a  week, 
due  to  over  production,  certain  depart- 
ments have  been  shut  down  temporarily 
pending  improvement  in  the  demand  for 
cars.  A  statement  by  President  Charles 
W.  Nash  says   in  part: 

"Automobiles  take  up  when  finished  an 
unusual  amount  of  storage  space,  and  the 
operation  of  an  automobile  factory,  inso- 
far as  the  completed  car  is  concerned,  is 
controlled  almost  entirely  by  the  demand 
for  the  product.  In  other  words,  if  orders 
suddenly  cease  to  come  in,  we  can  run 
but  a  short  space  of  time  due  to  the 
fact  that  we  have  not  the  storage  room. 
It  means  a  severe  loss  to  shut  down  a 
plant  and  allow  the  organization  to  scat- 
ter, and  if  for  no  other  reason  than  this 
we  do  our  best  to  run  continuously. 

"We  decided  last  week  that  it  would 
be  better  to  operate  a  full  half-day  each 
day  and  make  65  cars  in  the  half-day 
than  it  would  be  to  try  to  carry  this 
over  a  full  day's  work,  due  to  the  fact 
that  it  would  be  necessary  to  have  re- 
duced our  working  force  materially  if 
we  attempted  to  operate  all  day;  whereas 
if  we  operate  a  half-day  we  are  able  to 
keep  a  great  many  more  employed. 

"We  have  no  definite  date  fixed  when 
we  may  be  compelled  to  close  down  for 
a  short  while  entirely.  This  will  be  due 
to  the  condition  of  the  business  through- 
out the  country.  Our  dealer  body  had  a 
considerable  number  of  cars  on  hand,  and 
the  extreme  cold,  backward  weather  that 
we  have  been  having  all  spring  is  not 
conducive  to  selling  automobiles. 

"Another  thing:  Some  companies  have 
been  able  to  reduce  their  prices  materi- 
ally, and  this  has  upset  in  a  measure 
the  prospective  buyers  of  Nash  cars.  My 
judgment  is  that  if  we  should  get  some 
settled,  warm  weather,  selling  would  take 
a  new  lease  on  life  and  business  would 
go  on  to  a  considerable  extent.  However, 
it  is  impossible  to  tell  exactly  what  the 
attitude  of  the  public  is  going  to  be." 


HUDSON-ESSEX   DOWN   $150 

DETROIT,  June  2— Price  cuts  of  $150, 
effective  to-day,  are  announced  on  all 
models  of  Hudson   and   Essex   cars. 


SHERIDAN  PRICES  DOWN 

MUNCIE,  IND.,  June  1— The  Sheridan 
Motor  Car  Co.,  which  went  into  the  con- 
trol of  W.  C.  Durant  last  week,  has  cut 
its  prices.  The  roadster  and  touring  car 
now  sell  at  $1485,  a  cut  of  $200;  the 
coupe  at  $2265,  a  cut  of  $300,  and  the 
sedan  at  $2765,  a  cut  of  $300. 
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Studebaker  Prices 
Down  $150  to  $200 

Light    Roadster    Added    to    Line 

to  Sell  at  $1300— Twelve 

Cars  Reduced 

NEW  YORK,  June  1 — Price  revisions 
covering  its  entire  line  and  ranging  from 
$150  to  $200  were  made  by  the  Stude- 
baker Corp.  to-day,  the  new  prices  to 
take  effect  at  once.  In  making  the  price 
cuts  the  company  announces  a  new  EJ-40 
model  roadster  to  sell  at  $1,300.  The  new 
and  former  prices  follow: 

New  Former 

Model   EJ-40                                 Pric?  Price 

Roadster     $1300     New  model 

Special    body    roadster...      1695  $1850 

5-passenger     1335  1485 

Sedan   1995  2150 

Model    EH-50 

Roadster   1585  1750 

5-passenger    1635  1750 

4-passenger   1635  1750 

Coupe    2450  2650 

Sedan    2550  2750 

Model    EG-60 

7-passenger    1985  2150 

Coupe    28E0  3050 

Sedan    2950  3150 

President  Erskine  of  the  Studebaker 
Corp.  has  announced  that  April  sales 
numbered  6589  cars,  as  compared  with 
2G02  of  April,  1920,  while  May  sales 
were  7400  against  4024  for  the  same 
month  last  year.  Unfilled  orders  approx- 
imate 7000  cars.  May  collections  ex- 
ceeded $12,000,000.  Profits  for  this 
quarter  are  expected  to  exceed  $5,000,- 
000  before  taxes. 


CHALMERS  PRICES   DROP 

DETROIT,  May  27— The  following 
price  reduction  was  announced  by  Gen- 
eral Sales  Manager  A.  E.  Barker  on 
Chalmers  cars:  5-passenger  touring,  from 
$1,795  to  $1,545;  roadster,  $1,795  to 
$1,495;  7-passenger  touring,  $1,945  to 
$1,795;  5-passenger  sport,  $1,995  to 
$1,695;  coupe,  $2,595  to  $2,295;  sedan, 
$2,715  to  $2,445.  All  prices  f.o.b.  De- 
troit. 


Announcement  of  the  new  member  of  the 
King  family  was  made  by  President 
Weber  in  a  letter  to  the  trade  this  week. 
The  only  reference  to  price  is  the  state- 
ment in  the  letter  that  above  everything 
else  in  the  automobile  to-day  it  must  be 
built  to  meet  "to-day's  pocketbook." 


CHEVROLET   CUTS    ITS    "FB"    LINE 

NEW  YORK,  June  1— Following  its 
recent  action  in  reducing  the  prices  on 
its  "490"  line,  the  Chevrolet  Motor  Co. 
has  cut  the  prices  of  its  "FB"  line.  The 
touring  car  has  been  reduced  to  $1,185 
from  $1,345,  the  roadster  to  $1,185  from 
$1,320,  and  the  sedan  and  coupe  to  $1,885 
from  $2,075.    The  prices  are  f.o.b.  Flint. 


KING  TO  BUIILD  NEW  COUPE 

DETROIT,  May  31— King  Motor  Car 
Co.  will  put  a  new  King  8  coupe  on  the 
market  with  deliveries  about  August    1. 


Buick  Cuts  Prices 

Ranging  $300-$660 

FLINT,  June  1 — Price  reductions  on 
the  Buick  ranging  from  $300  to  $660 
went  into  effect  to-day.  Simultaneously 
with  the  reductions  the  Buick  line  as- 
sumes the  serial  number  "1922"  instead 
of  "1921"  which  expired  May  31.  It  was 
announced  that  present  models  will  be 
carried  through  the  1922  season. 
Old  and  new  prices  are  as  follows: 

Old  New 

Price  Price 

1922-44         Roadster  $1795        $1495 

1922-45        5-passenger  1795  1525 

1922-46         3- passenger  2585  2135 

1922-47         5- pass.  Sedan  2895  2435 

1922-48        4-pass.  Coupe  2985  2325 

1922-49         7-pass.  Touring       2065  1735 

1922-50         7-pass.  Sedan  3295  2635 

Buick  guaranteed  prices  to  the  public 
to  May  and  to  dealers  to  July  1  on  the 
1921  models.  The  guarantees  are  not 
applicable  to  cars  bearing  the  1922  serial 
numbers. 


SENECA  REDUCES  PRICES 

FOSTORIA,  OHIO,  June  2— The  Sen- 
eca Motor  Car  Co.  has  reduced  the  prices 
of  its  two  and  five  passenger  touring 
cars  from  $1185  to  $1045  and  of  its  truck 
from  $1160  to  $1020. 


TEMPLAR  MAKES   BIG   CUT 

CLEVELAND,  June  2— Price  reduc- 
tions of  $500  on  open  models  and  $600 
on  closed  models,  effective  July  1,  are 
announced  by  the  Templar  Motors  Co. 
The  two,  four  and  five  passenger  touring 
cars  have  been  reduced  from  $2885  to 
$2385  and  the  sedan  and  coupe  from 
$3785  to  $3185.  Prices  are  f.o.b.  Cleve- 
land. 


FRANK   H.   WHEELER   DIES 

INDIANAPOLIS,  May  28  —  Frank 
H.  Wheeler,  57  years  old,  Indianapolis 
millionaire,  committed  suicide  yesterday 
morning  by  discharging  the  contents  of 
both  barrels  of  a  shotgun  into  the  left 
side  of  his  head.  Mr.  Wheeler  was  one 
of  the  founders  of  the  Indianapolis  Speed- 
way, president  of  the  Wheeler-Schebler 
Carburetor  Co.,  and  was  connected  with 
the  Stutz  Fire  Engine  Co.,  being  vice- 
president,  and  was  president  of  the 
Wheeler-Langsenkamp  Brass  Co.  It  is 
believed  his  action  was  due  to  despond- 
ency over  the  condition  of  his  health 
and  also  brooding  over  the  death  of  Sey- 
mour Avery,  an  associate. 


Franklin  Makes  New 
Revision  in  Prices 

New     List     Approximates     Scale 
Fixed  in  September  Re- 
ductions of  1920 

SYRACUSE,  June  1— Franklin  an- 
nounced to-day  price  reductions  on  open 
cars  ranging  from  $150  to  $200  and  on 
inclosed  cars  from  $200  to  $250,  effective 
immediately.  The  reductions  follow  a 
small  increase  on  the  Franklin  line  made 
March  1,  which  in  turn  had  been  pre- 
ceded by  an  increase  of  $100  Jan.  1  coin- 
cident with  the  appearance  of  the  new 
hood. 

The  present  reductions  bring  Franklin 
prices  within  $50  to  $150  of  the  low  level 
of  September,  1920,  when  Franklin,  fol- 
lowing close  on  the  heels  of  Ford,  was 
the  second  manufacturer  to  announce  a 
substantial  post-war  price  cut.  Frank- 
lin prices  are  now  $400_  to  $750  below 
the  high  war-time  levels. 

A   comparative   summary  of  Franklin 

prices  follows: 

New       March      Sept.         High 

Price         1921  1920     war-time 

Touring   $2,650       $2,800       $2,600       $3,100 

Runabout 2,550         2,700         2,400         3,050 

Roadster 2,550         2,750         2,500         3,100 

Sedan     3,650         3,850         3,600         4,350 

Brougham...     3,550         3,800         3,500         4,300 

Demi-coupe..   2,850         2,950         2,750         3,300 

(New       (New 
Demi- sedan..   3,050         3.150       lType)     lType) 

Chassis    2,225         2.300         2.225         2,625 

"Wages  are  not  being-  cut,"  II.  H. 
Franklin  declared.  "With  our  price  cut 
last  fall  sales  started  on  the  upgrade, 
and  from  month  to  month  during  the 
early  winter  season  held  very  near  to 
factory  capacity.  Since  December  we- 
have  not  had  on  hand  al  the  Eactory  on 
any  one  day  more  than  three  days'  pro- 
duction of  cars,  and  right  now  our  deal- 
ers' stocks  are  lowest  of  the  year. 

"Reduction  in  (he  price  of  Franklin 
cars  is  being  made  without  any  reduc- 
tion in  wages.  We  hope  that  the  new 
basis  will  permit  the  continuation  of  the 
present  working  force,  without  the  con- 
tractions that  are  usually  expected  in 
the  automobile  industry  in  the  midsum- 
mer months.  Our  previous  price  ad- 
justment also  left  wages  unaffected  and 
was  accompanied  by  a  slight  inc 
in  employment." 


ELGIN    PRICES   REDUCED 

ARGO,  ILL.,  June  1— The  Elgin 
Motor  Car  Corp.  announces  price  re- 
ductions ranging  from  $180  to  $300, 
effective  tomorrow.  The  price  of  I  lie 
touring  car  has  been  cut  from  $1775  to 
$15'.).");  the  sedan  and  coupe  from  $2705 
to  $2495. 
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Death  of  Batehelder 
Shock  to  Motordoni 

First    Became    Roads    Enthusiast 

in  Bicycle  Days — Tragedy 

Ends  Noted  Career 


NEW  YORK,  June  1— A  pall  of  grief 
has  been  cast  over  the  entire  industry 
by  the  tragic  death  of  Amos  G.  Batehel- 
der in  the  airplane  disaster  near  Mor- 
gantown,  Md.,  which  cost  seven  lives. 
The  universal  esteem  in  'which  he  was 
held  was  evidenced  at  his  funeral  to-day. 

Every  branch  of  the  automobile  indus- 
try in  this  country  and  abroad  had  repre- 
sentatives at  the  funeral.  Floral  tributes 
were  received  from  the  National  Automo- 
bile Dealers  Association,  Motor  Union  of 
Great  Britain,  and  from  every  automobile 
and  aero  club  in  this  country  and  Canada. 
Representatives  of  these  organizations 
and  the  Department  of  the  Interior, 
Bureau  of  Public  Roads,  Chamber  of 
Commerce  of  the  United  States,  Briga- 
dier General  Mitchell  of  the  U.  S.  Air 
Service,  National  Geographic  Society, 
Aero  Club  of  America  and  five  past  presi- 
dents of  the  A.  A.  A.  were  present. 

Services  were  conducted  by  Rev. 
Ulysses  G.  B.  Pierce,  rector  of  All  Souls 
Unitarian  Church.  Among  the  floral 
offerings  was  an  attractive  piece  from 
the  Oldtimers,  an  organization  of  auto- 
mobile pioneers.  Batehelder  became  as- 
sociated with  this  organization  during 
his  five  years'  service  as  an  editor  for  the 
Class  Journal  Co.  He  has  been  executive 
chairman  of  the  A.  A.  A.  for  eleven 
consecutive  years  and  was  re-elected  re- 
cently for  a  term  of  four  years. 

The  body  was  taken  to  Buffalo  where 
it  will  remain  in  a  vault  until  fall  and 
then  be  interred  in  the  family  plot  at 
Attica,  N.  Y. 

Hundreds  of  messages  of  condolence 
have  been  received  by  Mrs.  Batehelder, 
who  was  visiting  relatives  in  Jackson, 
Mich.,  when  she  received  word  of  her 
husband's  death. 

Popular  in  Washington 

Probably  no  man  in  the  history  of  the 
automobile  has  been  better  loved  than 
Batehelder  and  few  have  done  more 
than  he  for  the  motor  vehicle.  As  exeeu- 
tive  chairman  of  the  American  Auto- 
mobile Association  he  was  known  per- 
sonally to  thousands  of  motorists  in  every 
section  of  the  country,  and  they  were 
fully  appreciative  of  his  ceaseless  efforts 
to  promote  better  highways.  In  no  cir- 
cle, however,  was  Batehelder  more  popu- 
lar than  in  official  Washington.  He  had 
tood  high  in  the  esteem  of  several  ad- 
ministrations and  his  views  on  highways 
always  commanded  respect. 

in  the  days  of  the  bicycle,  when 
most  people  looked  upon  any  proposal 
to  build  roads  as  only  another  means 
of  burdening  them  with  taxes,  Batehelder 
foresaw  their  need  and  their  value,  and 
he  was  first  to  recognize  the  importance 
of  bringing  the  Federal  government  into 
highway  building.     When  President  Wil- 


BATCHELDER  A  POWER 
IN  CAR  DEVELOPMENT 

NEW  YORK,  June  1— This  trib- 
ute is  paid  to  A.  G.  Batehelder  by 
James  Rood  Doolittle  in  his  "Ro- 
mance of  the  Automobile  Indus- 
try": 

"A.  G.  Batehelder,  chairman  of 
the  executive  committee,  is  the 
commander  in  the  field  of  all  the 
armies  of  Three  A's.  He  presides 
at  the  councils  and  for  years  has 
had  more  influence  with  the  vari- 
ous administrations  than  anyone 
else.  He  edits  and  manages  The 
American  Motorist  and,  ex-officio, 
has  a  hand  in  nearly  every  activity 
of  the  organization.  Mr.  Batehel- 
der was  a  newspaperman  of  prom- 
inence before  entering  the  auto- 
mobile field,  and  during  the  past 
ten  years  has  developed  qualities 
of  much  importance  to  motordom. 
As  an  executive  he  is  conserva- 
tive; as  a  diplomat,  effective,  and 
as  a  motorist,  radical." 


son  signed  the  Federal  Aid  Road  Act  on 
July  11,  1916,  thereby  bringing  the  Gov- 
ernment into  road  building  after  more 
than  75  years  of  a  passive  attitude 
toward  highways,  Batehelder  all  but  col- 
lapsed. He  had  reached  the  goal  of  many 
years  of  effort  and  did  not  realize  until 
then  his  weariness  from  the  strain  he 
had  been  under. 

Batehelder  had  very  clear  and  definite 
ideas  on  highway  legislation  and  road 
building,  and  he  lived  to  see  his  ideas 
generally  accepted.  He  talked  good 
roads  incessantly,  in  season  and  out,  to 
everyone  he  met,  because  he  believed 
everyone  should  share  his  enthusiasm 
and  that  by  incessantly  talking  good 
roads  he  would  win  more  good  roads  ad- 
vocates. He  had  traveled  many  thou- 
sands of  miles  into  every  part  of  the 
United  States  to  speak  on  his  favorite 
topic.  He  was  to  have  delivered  ad- 
dresses on  this  theme  in  Salt  Lake  City, 
June  16  and  17.  He  had  been  one  of 
the  foremost  advocates  of  the  Townsend 
bill. 

Never  Too  Tired  to  Boost 

In  spite  of  numberless  obstacles, 
Batehelder  never  became  discouraged. 
He  never  was  too  ill  or  too  tired  to 
travel  to  any  point  of  the  United  States 
where  he  might  be  needed  to  bolster  up 
a  slipping  bond  issue  for  highway  build- 
ing. To  him  more  than  to  any  other 
one  man  the  motorists  of  the  United 
States  owe  a  debt  of  gratitude  for  the 
charting,  sign  marking  and  improvement 
of  the  roads  they  use. 

While  promotion  of  highway  legisla- 
tion, building  and  maintenance  always 
has  been  a  large  part  of  the  work  of  the 
A.  A.  A.,  Batehelder  gave  generously 
of  his  own  time  and  money  to  the  cause 
in  the  serene  belief  that  his  work  in 
this  direction  was  a  service  to  the  coun- 
try. 

(Continued  on  page  1190) 
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Ford  Helps  Detroit 
Show  Gain  in  May 

Increases    Output    20,000    While 

Most  Others  Fall  Off — Reduce 

Working  Forces 

DETROIT,  June  1— Automobile  pro- 
duction in  Detroit  and  the  State  of 
Michigan  for  May  totaled  144,601,  as 
compared  with  140,955  in  April  and 
142,083  for  May  last  year.  The  increase 
over  last  month  was  largely  due  to  the 
Ford  output  of  101,897  cars  and  trucks. 
The  April  total  without  Ford  was  50,830 
and  for  May,  1920,  without  Ford  was 
62,085. 

Decreases  compared  with  April  were 
shown  by  all  factories  save  Ford,  Buick, 
Hudson-Essex,  Lincoln,  Oakland  and 
Packard.  All  factories  are  working  short 
forces  but  full  time  in  most  instances. 
Dodge  was  down  three  days  last  week, 
but  officials  say  the  plant  will  be  oper- 
ated full  time  hereafter  in  spite  of  per- 
sistent reports  that  the  three-day  sched- 
ule would  continue. 

Ford  announces  that  orders  ahead  of 
production  total  more  than  100,000  in 
spite  of  an  output  of  more  than  90,000 
in  April  and  more  than  100,000  in  May. 
Reports  that  production  had  been  cut 
1000  daily  were  denied,  and  it  was  as- 
serted that  no  such  decrease  was  in 
contemplation.  Ford  officials  said  it  was 
natural  to  expect  a  downward  trend  to 
begin  late  in  June,  but  that  everything 
now  points  to  increasing  demand. 


Manufacturers  See  Need 

for  Decision  on  Prices 

NEW  YORK.  June  2— That  every 
means  possible  should  be  taken  to  sta- 
bilize the  industry,  especially  on  the 
question  of  prices,  was  the  general  opin- 
ion of  manufacturers  who  attended  the 
annual  meeting  of  the  National  Auto- 
mobile Chamber  of  Commerce  here  to- 
day. It  was  felt  that  whatever  reduc- 
tions are  contemplated  in  prices  should 
be  made  at  once  in  fairness  to  dealers 
and  to  the  purchasing  public. 

W.  P.  G.  Harding,  governor  of  the 
Federal  Reserve  Board,  addressed  the 
members  of  the  N.  A.  C.  C.  at  noon 
to-day.  He  reiterated  that  there  would 
be  no  discrimination  against  automobile 
paper,  even  in  the  Kansas  City  district, 
and  declared  that  so  far  as  finances  are 
concerned  he  can  see  no  reason  for  any- 
thing but  optimism   for  the  future. 

The  members  will  listen  this  after- 
noon to  a  debate  on  the  problem  of  unit 
parts  service,  to  reports  on  business 
conditions  in  all  sections  of  the  country 
and  there  will  be  a  discussion  of  the 
motor  truck  reimportation  question. 

It  is  probable  the  retiring  directors 
will  be  re-elected  and  that  at  the  organ- 
ization meeting  the  directors  will  re-elect 
Colonel   Charles  Clifton  as  president. 

The  special  committee  headed  by  J. 
Walter  Drake  which  will  co-operate  with 
Secretary  of  Commerce  Hoover,  will 
meet  with  Hoover  to-morrow. 
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Fiat  Plant  Reopens 
on  Six  Hour  Basis 

Company  Successful  in  Imposing 

Work  Conditions — Stinnes  Not 

Controlling  Company 

TURIN,  ITALY,  May  20  (By  Mail)— 
After  a  lock  out  lasting  32  days,  the 
Fiat  factory  has  reopened  on  the  con- 
ditions imposed  by  the  owners.  The 
works  are  now  running  on  a  6-hour  basis, 
working  6  days  a  week.  The  dispute 
arose  over  the  claim  of  the  men  that 
they  should  have  a  control  in  shop  man- 
agement and  the  right  to  decide  when 
men  should  be  laid  off.  Rather  than  ac- 
cept this  the  managemeht  closed  the  en- 
tire factory,  throwing  12,000  hands  out 
of  work,  and  put  troops  in  possession  of 
the  entire  establishment. 

When  8000  men  had  signed  an  agree- 
ment to  accept  the  disciplinary  measure 
imposed  by  the  directors,  and  to  execute 
any  kind  of  orders,  whether  for  peace 
or  war,  it  was  decided  to  open  the  fac- 
tory. The  general  elections  which  have 
just  taken  place  completed  the  downfall 
of  the  socialist  and  communist  move- 
ment, for  the  ringleaders  who  were  re- 
sponsible for  the  revolutionary  outbreak 
last  September  failed  to  secure  a  ma- 
jority. 

Local  trade  is  in  a  very  depressed 
condition,  with  the  result  that  the  smaller 
companies,  having  few  foreign  connec- 
tions, are  badly  hit.  The  bigger  firms, 
such  as  Fiat,  Lancia  and  Isotta-Fras- 
chini,  are  kept  busy  on  foreign  orders. 
The  recent  automobile  taxes,  under  which 
a  35  hp.  car  pays  $3,000  a  year  at 
nominal  exchange,  is  having  its  effect 
on  the  industry,  and  some  firms  having 
specialized  on  big  cars  up  to  the  present 
are  preparing  to  produce  engines  of  lower 
power  for  next  season. 

Fiat  has  opened  an  automobile  fac- 
tory in  Warsaw,  Poland,  the  concern 
being  registered  under  Polish  laws  and 
having  a  capital  of  five  million  Polish 
marks.  Half  this  capital  has  been  sub- 
scribed by  Polish  financiers  and  half  by 
Italian  interests.  Cars  and  trucks  are 
being  produced  under  the  technical  di- 
rection of  the  Italian  Fiat  Co.  Business 
prospects  are  declared  to  be  good. 

The  report  that  Hugo  Stinnes  had  ob- 
tained control  of  the  Fiat  Automobile 
Co.  is  officially  denied  by  that  concern, 
which  declares  that  the  German  iron 
king  does  not  hold  any  stock  or  have 
any  connections  with  the  leading  Italian 
automobile  company.  The  report  seems 
to  have  got  abroad  when  Stinnes  pur- 
chased 20,000  shares  in  the  Alpine  Mon- 
tan  Gesselschaft,  in  which  Fiat  directors 
were  also  holders.  The  two  concerns, 
however,  are  entirely  distinct. 
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North  American  continent.  This  car- 
ries with  it  exclusive  sales  and  purchas- 
ing representation.  The  organization 
is  composed  of  54  manufacturers  in  Ger- 
many representing  practically  all  lines  of 
industry.  It  controls  a  large  portion  of 
dye  production  and,  among  other  prod- 
ucts, the  Diesel  engine.  The  contract 
calls  for  the  purchase  of  raw  materials 
in   this  country. 
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Cars  Take  Second  Place 

in  Leading  Industries 

WASHINGTON,  May  31  —  Automo- 
biles ranked  second  in  the  value  of  prod- 
ucts produced  in  1919,  according  to  a 
preliminary  statement  of  the  1920  cen- 
sus of  manufacturers,  issued  to-day. 
With  315  establishments  reporting  in 
1919,  the  estimated  value  of  automobiles 
was  $2,387,833,000.  This  figure  is  sup- 
plemented by  2394  establishments  pro- 
ducing automobile  bodies  and  parts  to 
the  value  of  $673,593,000  and  15,486  es- 
tablishments listed  as  automobile  repair- 
ing with  production  valued  at  $222,- 
596,000. 

The  meat  packing  industry  led  in  the 
value  of  products. 

These  comparative  figures  illustrate 
the  growth  of  all  branches  of  the  in- 
dustry, for  in  1914  there  were  only  971 
establishments  producing  automobile 
bodies  and  parts  with  a  total  production 
of  129,601,000  and  in  the  same  year  3273 
automobile  repair  establishments  report- 
ed production  valued  '  at  $29,920,000. 
Thirty-one  establishments  manufacturing 
airplanes,  seaplanes,  airships  and  parts 
in  1919  with  a  value  of  $14,373,000  as 
against  16  establishments  in  1914  with 
production  valued  at  $790,000. 

FIRST   DUESENBERGS   BUILT 

INDIANAPOLIS,  May  28— The  Due- 
senberg  Automobile  Co.  placed  on  dis- 
play in  the  plant  yesterday  a  roadster, 
a  chassis  and  a  touring  car,  the  first 
automobiles  to  be  manufactured  for  sale 
by  the  local  company,  which  marks  the 
beginning  of  production  in  the  first  of 
the  three  units  of  the  company.  The 
first  shipment  of  automobiles  to  agents 
will  be  made  July  1.  The  six  cars  en- 
tered in  the  Speedway  race  were  manu- 
factured here,  and  finishing  touches  are 
being  put  on  four  racing  cars  to  be  en- 
tered in  the  Grand  Prix  race  at  LeMans, 
France,  July  26. 


DIESEL  AGENTS  NAMED 

CHICAGO,  May  31  — The  Dalton- 
Elliott  interests,  Wrigley  Building,  this 
city,  have  contracted  for  the  exclusive 
representation  of  the  Export  Gesell- 
schaft   fur    Deutsche    Fabricate   for   the 


TO   SELL   IMMEL   PLANTS 

COLUMBUS,  May  31— Upon  the  ap- 
plication of  Robert  H.  Schryver,  re- 
eeiver  Eor  the  Immel  Co.,  the  court  or- 
dered the  sale  of  the  plant  and  other 
assets.  The  south  plant  is  to  be  sold  for 
$200,000;  the  plants  on  Livingston  Ave- 
nue for  $20,000  and  $17,500,  and  the 
land  at  $1200  per  acre.  All  material  on 
hand  is  to  be  sold  for  cash.  The  pre 
ferred  stockholders  have  perfected  plans 
to  make  a  substantial  bid  for  the  proper- 
ties and  has  made  arrangements  with 
J.  I).  Potter,  formerly  vice-president  of 
the  Kilbourne  &  Jacobs  Co.,  to  head  the 
organization  if  they  secure  the  plants. 


WITH  the  normally  dull  period  in  the  steel 
market  ushered  in  the  theme  that  is 
in  the  foreground  of  discussion  is  whether 
there  will  be  a  revival  of  demand  in  August. 
In  past  years  when  the  steel  industry  suf- 
fered from  extreme  stagnation  in  the  last 
half  of  the  second  and  the  beginning  of  the 
third  quarter,  it  was  always  August  that 
brought  the  turn.  Optimists  among  the 
producers  aver  that  by  July  the  steel  mar- 
ket will  have  reached  so  moribund  a  condi- 
tion that  August  is  certain  to  bring  a  re- 
action. The  pessimists  say  that  if  the  re- 
vival does  not  come  in  August  they  will 
abandon  all  hope  for  better  conditions  dur- 
ing the  remainder  of  the  year.  Aside  from 
the  leading  builder  of  low-priced  passenger 
cars  who  continues  to  figure  more  or  less  in 
all  departments  of  the  steel  market,  buying 
for  automotive  account  is  of  retail  propor- 
tions and  on  the  hand-to-mouth  order. 
What  little  in  the  way  of  orders  is  being 
placed  goes  to  those  mills  that  have  been 
able  to  maintain  operations  on  a  one-third 
capacity  basis.  The  reason  for  this  is  that 
those  mills  which  are  in  operation  can  make 
shipments  within  a  few  days,  while  those 
that  are  down  are  prevented  from  resuming 
operations  until  they  are  fortunate  enough 
to  accumulate  a  sufficient  backlog  of  orders. 
Prices  are  extremely  soft,  and  in  all  transac- 
tions that  are  even  remotely  representative 
concessions  are  the  order  of  the  day.  Re- 
luctance to  shade  the  nominal  quotations  is 
confined  to  those  producers  who  are  not 
operating  anyway.  Those  who  are  striving 
with  might  and  main  to  keep  at  least  a  third 
of  their  plants  going  are  more  than  ready  to 
offer  inducements  whenever  tonnagers  and 
specifications  are  in  the  least  attractive. 
The  strip  steel  market  reveals  sharp  cuts  by 
individual  mills  apparently  in  an  effort  to 
determine  whether  these  concessions  will 
bring  out  any  business.  All  of  the  automo- 
tive buying  of  sheets  Is  for  instant  shipment, 
and  most  sheet  mills  do  not  know  from  one 
day  to  the  next  whether  they  will  have 
enough  orders  on  the  morrow  to  warrant  a 
continuance   of   operations. 

Pig  Iron. — Although  production  continues 
at  famine  proportions  and  the  market,  if  its 
statistical  position  governed,  should  be  more 
than  strong,  prices  are  pliable.  Even  at  $23 
automotive  foundries  seem  to  show  little  in- 
terest. All  of  the  iron  for  the  Ford  Motor 
Co.'s  cast  in-.  Is  being  supplied  by  its  own 
furnace. 

Steel. — New  demand  for  steel  bars  is  light 
and  Chicago  bar  mills  face  the  end  of  their 
backlog  of  orders... Forging  quality  bars  are 
being  shipped  to  the  Ford  Motor  Co.  bj  I  ihlo 
valley  mills  thai  are  reported  to  have  taken 
the  business  at  concessions  of  $3  per  ton. 
Cold-rolled  strip  steel  is  offered  in  Pitts- 
burgh  at   5c.   and   hot-rolled   at   2.55c,    c - 

pared  with  5.50c.  and  2.75c,  respectively, 
supposed  to  be  leading  producers'  quotation. 
Bolt  and  mil   buying  has  died  down. 

Aluminum. — The  market  continues  flat  and 
quotably  unaltered. 

Copper. — A  new  copper  contract  became 
effective  on  the  New  S"orh  Metal  Exchange 
June  1.  It  permits  trading  In  Standard  cop- 
per, by  which  term  anything  running  from 
lit;  per  cent  upward  In  purity  Is  known.  The 
new  contract  is  designed  on  the  pattern  of 
I  h.-,|  I  .uid.in    ami    intended     to 

•broaden  trading"  In  copper  H  this  obji  ct 
is  attained,  ii  will  mean  "outside"  speculation 

which,    at    t  in.,        ni,i    brlni      il art  [flea  I 

conditions  that  call  tor  •  « tri tin  irj   cs 

on  the  pai  i   ol   i  oni  umlni     b 
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Fisher  Body  Ohio  Co.  paid  a  $2  dividend 
or.  the  preferred  stock  May  31.  This  is  the 
April  1,  1921,  dividend,  which  was  suspended 
until  it  was  determined  whether  the  com- 
mon stockholders  would  accept  or  reject  the 
share  exchange  offer  made  by  the  parent 
company.  The  plan  was  declared  operative- 
May  10. 

Commonwealth  Finance  Corp.  has  declared 
an  extra  dividend  of  one-half  of  1  per  cent 
in  addition  to  a  quarterly  dividend  of  1  per 
cent  on  its  common  stock;  also  a  semi- 
annual dividend  of  $3.50  a  share  on  its  pre- 
ferred stock,  all  payable  July  15  to  holders  of 
record  June  30. 

Pierce-Arrpw  Motor  Car  Co.  directors  have 
voted  to  pass  the  quarterly  dividend  on  pre- 
ferred stock  due  July  1.  to  conserve  the 
assets  of  the  company  during  the  present 
period.  Quarterly  payments  of  2  per  cent 
have  been  made  on  this  issue  since  Jan.  1, 
1917. 

Rolls-Royce,    Ltd.,    in    a    balance    she. 
the  year  ended  Oct.  31,  1920,  shows  net  profits 
of    202.835    pounds    sterling,    which    compares 
with  192,777  pound  for  the  previous  year. 

Winfield  Barnes  Co.,  Philadelphia,  will  be 
sold  at  receiver's  sale,  permission  for  which 
has  been  granted  by  Judge  Thompson  in 
United  States  District  Court. 

Milwaukee  Rolling  Mill  Co.  will  increase  its 
capitalization  from  $1,500,000  to  $3,000,000,  to 
provide  for  expansion. 

Auto  Car  Co.  has  declared  a  regular  divi- 
dend of  1%  per  cent  payable  June  10. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

steady  income  of  orders  from  Mexico 
and  the  Central  States  is  causing  prepar- 
ations for  an  increased  production  in 
June.  Most  of  the  new  business  is  com- 
ing in  from  Chicago,  Kansas  and  Texas 
and  is  a  decided  increase  over  April. 

On  50  per  cent  production  now,  the 
Western  Drop  Forging  Co.  expects  to  be 
in  full  production  on  automotive  parts 
within  30  days  if  business  in  that  time 
continues  as  through  the  last  month. 
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C.     H.     Wheeler     Mfg.     Co.,     Philadelphit, 

manufacturers  of  pumps,  condensers,  etc.. 
has  opened  a  new  branch  office  in  Boston  at 
53  State  Street. 

Stutz  Motor  Car  Co.  has  started  rebuilding 
the  units  of  the  plant  destroyed  in  the  recent 
fire.  Production  has  not  been  hampered 
seriously. 

Los  Angeles  Trailer  Co.,   Los   A'     •  I' 
changed  its  name  to  thi    Utility  Trailer   Vf 
Co..  witlt  no  change  in  personnel  or  location 


G.M.C.  Denies  Report 

of  Fusion  with  Austin 

NEW  YORK,  June  1— The  General 
Motors  Corp.  denied  to-day  reports  from 
London  that  it  had  been  instrumental  in 
arranging  a  loan  for  the  Austin  Motor 
Co.  through  W.  P.  Bonbright  &  Co. 
The  London  report  was  that  there  might 
be  a  virtual  fusion  of  the  British  inter- 
ests with  those  of  General  Motors. 

Greater  credence  was  given  the  report 
because  the  assistance  for  Austin  came 
from  an  unexpected  source.  It  was  said 
at  General  Motors  headquarters,  how- 
ever, that  the  corporation  had  no  inter- 
est in  the  Austin  company  beyond  a  claim 
for  a  comparatively  small  sum  for  goods 
furnished.  There  were  reports  in  Lon- 
don a  year  ago  that  Austin  was  anxious 
to  have  General  Motors  acquire  an  in- 
terest in  its  business. 


Marion  Plants  Find 

Business  Outlook  Good 

MARION,  IND.,  May  31— Automotive 
industries  of  Marion  are  in  fair  condi- 
tion and  the  future  outlook,  according 
to  information  this  week,  is  for  a  big 
increase  in  production  in  the  next  60 
days.  Reutenber  Motors  Corp.  is  just 
getting  settled  into  its  new  plant.  It  is 
not  in  operation.  Orders  on  the  books 
and  inquiries  that  have  been  received  in 
the  last  few  weeks  indicate  much  new 
business.  The  plant  will  be  in  operation 
fall. 
Velie  Motors  plant,  formerly  the  Ru- 
ilant,  is  not  in  production  on 
power  units.  It  is  occupied  almost  en- 
tirely with  experimental  and  laboratory 
work  and  it  is  understood  that  when 
production  is  organized  for  this  fall, 
a  new  design  of  power  plant  will  be  an- 
nounced. 

The    Indiana    truck    plant     is     going 
steadily    on    a    curtailed    schedule.      A 


Weideley  and  Midwest 

Extend  Engine  Schedules 

INDIANAPOLIS,  May  28— Officials  of 
the  Weideley  Motors  Co.  are  planning  a 
production  schedule  of  14,000  engines  for 
1921,  and  in  order  to  produce  engines 
according  to  the  schedule,  approximately 
4900  tons  of  raw  materials  are  to  be 
purchased.  By  the  end  of  the  year  the 
company  plans  to  employ  about  750  men, 
or  the  maximum.  An  export  business 
of  2  per  cent  of  the  output  was  done 
by  the  company  last  year.  The  company 
is  selling  its  product  to  22  companies  at 
the  present  time.  It  will  continue  to 
specialize  in  engines  for  automobiles, 
but  intends  spending  some  effort  in  the 
development   of   its   tractor   department. 

A  production  schedule  of  18,000  en- 
gines is  being  planned  by  officials  of  the 
Midwest  Engine  Co.,  and  it  is  also  plan- 
ning to  get  in  on  the  ground  floor  in  the 
export  end  of  the  business.  Engines  for 
fifteen  concerns  are  being  made  by  the 
company  and  they  are  planning  to  have 
1800  men  employed  by  Dec.  31. 


BANK  CREDITS 

Written  exclusively  for  Automobile 
Industries  by  the  Guaranty  Trust 
Co  ,  second  largest   bank  in  America. 


TO   MAKE   CAR  FOR  COAST 

LOS  ANGELES,  June  1— The  West 
Coast  Automobile  Mfg.  Co.,  organized 
to  manufacture  passenger  cars,  trucks, 
tractors  and  trailers  in  this  city,  will 
first  bring  out  an  automobile  in  six  and 
eight-cylinder  models,  to  be  known  as 
the  Mission.  The  car  will  be  of  featured 
design  and  it  is  proposed  to  distribute 
it  exclusively  on  the  Pacific  Coast.  The 
design  of  the  car  above  the  frame  is  cov- 
ered  by  patents  held  by  Augustus  W. 
King,  first  vice-president,  general  man- 
ager and  designing  engineer.  The  com- 
pany is  incorporated  for  $1,500,000. 


NEW  YORK,  June  2— The  local  money 
market  again  gave  signs  of  firmness 
last  week.  Call  money  ranged  from  6% 
per  cent  to  7%  per  cent,  as  against  6% 
per  cent  to  7  per  cent  the  previous  week, 
with  a  ruling  rate  of  7  per  cent,  which 
was  the  renewal  rate  every  day  except 
Tuesday,  when  6V2  per  cent  was  the  re- 
newal figure.  On  Thursday  and  Friday 
IVz  per  cent,  the  highest  quoted  rate 
since  Feb.  8,  was  reached  during  the 
trading  periods.  There  was  little  ac- 
tivity in  the  time  money  market,  where 
rates  were  also  higher.  Sixty  and  ninety 
days'  and  four  months'  paper  were 
quoted  at  6%  per  cent  to  7  per  cent,  as 
against  6%  per  cent  to  6%  per  cent  the 
previous  week,  while  five  and  six  months' 
paper  were  quoted  at  6%  per  cent  to  7  per 
cent,  as  against  6  per  cent  to  6V£  per  cent 
the  previous  week.  Among  the  factors 
having  a  bearing  on  the  firmer  tone  in 
the  money  market  last  week  were  the 
large  Government  withdrawals  and  the 
preparations  for  the  first-of-the-month's 
disbursements.  In  addition,  there  were 
in  the  neighborhood  of  $150,000,000  in 
new  issues  during  the  week,  of  which 
the  French  7y2's  accounted  for  $100,- 
000,000. 

The  Federal  Reserve  System  continued 
to  show  the  improvement  which  had  been 
made  consistently  since  the  first  of  the 
year.  The  mid-week  statement  showed 
increased  gold  reserves  of  $14,041,000, 
and  increased  cash  reserves  of  $9,098,- 
000.  Bills  discounted  secured  by  U.  S. 
Government  obligations  increased  $19,- 
082,000,  and  total  bills  on  hand  $33,174,- 
000.  Total  earning  assets,  however,  de- 
clined $50,858,000,  almost  wholly  as  a 
result  of  decreased  holdings  of  U.  S. 
certificates  of  indebtedness.  Total  de- 
posits declined  $10,686,000  and  Federal 
Reserve  notes  in  circulation  $32,611,000. 
As  a  result  of  these  changes,  the  ratio 
of  total  reserves  to  deposit  and  Federal 
Reserve  note  liabilities  combined  in- 
creased from  56.8  per  cent  to  57. 6. 

Foreign  Exchange  Irregular 

The  foreign  situation  is  still  clouded, 
with  the  exact  method  of  the  payment 
of  the  German  reparations  undeter- 
mined. This  uncertainty  was  reflected 
in  the  foreign  exchange  market,  where 
rates  were  irregular  and  tending  to  de- 
cline. The  British  pound  dropped  to 
more  than  13  cents  below  the  recent 
high  for  the  current  year.  The  an- 
nouncement of  further  dividend  cuts  by 
prominent  industrial  corporations  was 
probably  in  part  responsible  for  the 
lower  prices  for  industrial  shares.  Rail- 
road shares,  on  the  other  hand,  showed 
some  resistance  to  the  downward  move- 
ment on  the  strength  of  rather  favorable 
earnings  statements  for  the  month  of 
April,  published  last  week,  which,  taken 
in  conjunction  with  the  wage  cuts  which 
are  expected  to  take  effect  July  1,  had 
a  bolstering  effect  on  the  market. 


June  2,  1921 


AUTOMOTIVE    INDUSTRIES 
THE  AUTOMOBILE 


ntlj 


ral 


Charles  W.  Churchill,  until 
manager  of  the  Winton  Co.,  Cleveland,  has 
joined  the  sales  organization  of  the  Bulck 
Motor  Co.  In  his  new  work  with  Bulck 
Churchill  will  be  closely  associated  with  E.  T. 
Strong,  general  sales  manager,  with  head- 
quarters at  the  main  office  in  Flint.  Churchill 
rose  from  retail  salesman  to  general  man- 
ager of  the  Winton  company.  In  1904  he  be- 
came identified  with  Winton,  where  he  gained 
valuable  first-hand  experience  in  selling 
cars.  In  1906  he  was  made  eastern  manager 
of  the  company  with  headquarters  in  New 
York.  His  success  in  New  York  was  so 
marked  that  after  two  years'  experience  as  a 
branch  manager  he  was  recalled  to  Cleve- 
land to  take  over  the  direction  of  the  entire 
sales  force.  As  general  sales  manager,  the 
high  calibre  of  his  judgment  and  executive 
ability  was  evidenced  and  in  1915  he  was 
promoted  to  general  manager  of  the  complete 
Winton  organization,  which  position  he  held 
until  joining  Buick.  Churchill  has  been  a 
director  of  the  National  Automobile  Cham- 
ber of  Commerce  for  some  time  and  has 
been  chairman  of  the  membership  committee 
as  well  as  chairman  of  the  patents  com- 
mittee. 

J.  S.  Garlent  has  been  named  factory 
manager  of  the  Auto  Wheel  and  Gier  Pressed 
Steel  units  of  the  Motor  Wheel  Corp.,  at 
Lansing.  Garlent  joined  the  organization  a 
year  and  a  half  ago.  previous  to  which 
time  he  was  factory  superintendent  for  the 
King  Motor  Car  Co. 

Le  Roy  J.  Williams  has  resigned  as  coun- 
sel and  assistant  to  the  general  manager  of 
the  Lincoln  Motor  Co.  He  had  been  asso- 
ciated with  the  Lelands  for  the  past  six 
years. 

Langdon  A.  Smith  has  been  appointed  vice- 
president  and  director  of  sales  for  the  Ameri- 
can Motors  Corp..  Plainfield,  N.  .T..  manufac- 
ers  »f  the  American  car.  He  has  been 
connected  with  Maxwell-Chalmers  interests 
for  several  years,  latterly  being  assistant 
director  of  sales  for  the  combined  companii 
D.  M.  Kiiujley  has  been  appointed  managi  r 
of  the  American's  New  York  branch.  He  was 
lent  and  sales  manager  of  Holmes 
and    before    that    was    associated    with    LoCO- 

moblli 

C.   W.   Butterfield  has  been  appointed  sales 
manager  of  the   Apex   Motor  Corp       He 
sales     manager     of     the     Herschell-Splllman 
Motoi    '  '  <1  for  several  years 

as   sales  and   service  manager  of  the    Dyneto 
Electric  '  lorp.,  Syracuse. 

E.   J.   Mueller  has   1  director  of 

sales  anil  advertising  of  the  Cleveland   M 
cycle  Mfg.  Co.     He  had  been  connected  with 
Harley-Davldson  Motor  Co.  for  eleven  years, 
the  last  five  as  sales  manager 

H.    S.    Dart,    advertising    manager    for    the 
Paige   Motor  Car  Co.,    lias   resit 
Immediately.      He    has    not    announc. 
future  plans. 

O.   L.   Weaver  has   resigned  as  sales  man- 

nf   Hi.-   Star   Rubbei    Co.,    bei  ause  of  111 

ii.    inn    will    continue    as   a   director  and 

secretary.     A.    G.    Partridge,    formerly   vice- 

Ident  and  general  sal.     ma 
stone,    has    been    named    vice-preside i. 
sales  manager  of   i  h 

John   T.    Bowers  has   been  appointed  com- 
n  lal    ma  nagi  i  Colui 

Co.,    Detroit.      This    is    his    first    sen 
the  :i  a  Ii  Id,  bis  Bales  i 

date  having  be-on  almost  exclusively  in  pin  no 
merchandising. 


Wilson  Bailey,  formerly  Eastern  sales  man- 
ager for  the  Gary  Motor  Truck  Co..  Gary. 
Ind.,  is  now  Eastern  district  manager  of  the 
Trackless  Transportation   Corp.,   New  York. 

W.  C.  Sills  Resigns  as 

Chevrolet  Sales  Chief 

NEW  YORK,  June  1.— The  Chevrolet 
Motor  Co.  announces  the  resignation  of 
W.  C.  Sills  as  general  manager  of  sales, 
effective  to-day.  Sills  began  his  connec- 
tion with  Chevrolet  in  1912,  when  he  re- 
signed from  the  Buick  Motor  Co.  as  as- 
sistant New  England  manager  and 
started  the  distribution  of  Chevrolet 
cars  in  Boston  and  New  England. 

He  moved  to  New  York  in  1914  and 
assumed  the  general  direction  of  sales 
for  the  Chevrolet  company.  He  has 
been,  in  a  large  measure,  responsible 
for  building  up  the  strong  organization 
now  marketing  the  Chevrolet  product. 

Sills  will  return  to  Boston  on  Aug.  1 
and  resume  distribution  of  Chevrolet 
cars  in  New  England.  He  will  be  suc- 
ceeded by  Colin  Campbell,  who  has  been 
executive  assistant  to  the  general  man- 
ager of  sales  for  more  than  five  years. 
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men  and  assistant  foremen,  were  pres- 
ent. The  affair  took  the  nature  of  a  get- 
acquainted,  get-together  dinner,  and  Rice 
took  occasion  to  outline  some  of  the 
plans  that  would  guide  him  in  his  efforts 
as  the  head  of  the  Cadillac  company. 


Colonel  Cardway  Resigns 
as  Packard  Export  Head 

NEW  YORK,  June  1— Colonel  Fred 
Cardway  has  resigned  as  vice-president 
and  general  manager  and  director  of  the 
Packard  Motors  Export  Corp.  to  devote 
all  his  time  to  personal  interests.  He 
has  been  a  leading  factor  in 'the  upbuild- 
ing of  Packard  international  trade  and 
his  achievements  have  earned  him  a  repu- 
tation as  "one  of  the  world's  great  busi- 
ness diplomats  and  psychologists." 

Paul  D.  Davis,  advertising  manager, 
who  for  several  years  has  been  identified 
with  the  export  sales  promotion  and  ad- 
vertising activities  of  Packard  and  the 
Firestone  Tire  &  Rubber  Co.,  has  also 
submitted  his  resignation,  as  have 
Charles  A.  Cobb,  assistant  sales  manager, 
and  Paul  F.  Mulvey,  secretary  to  Col. 
Cardway. 


Receivers  Are  Named 

for  Portage  Rubber 

AKRON,  June  1— George  D.  Bates 
and  J.  W.  McGuire  have  been  named  re- 
ceivers for  the  Portage  Rubber  Co.  on 
a  petition  in  bankruptcy  filed  against  it 
by  the  Wellman,  Seaver  Morgan  Co., 
which  has  a  claim  for  $22,266.  Total 
liabilities  are   listed  at  $1,700,000. 

The  receivership  follows  a  hitch  in 
the  refinancing  plans  of  the  company. 
Creditors  refused  to  assent  to  a  plan  of 
readjustment.  The  failure  is  due  largely 
to  heavy  inventory  shrinkage  on  raw 
materials  and  contractual  losses  for 
fabric  and   rubber. 


Rice  Outlines  Policies 

at  Testimonial  Dinner 

DETROIT,  May  27— H.  H.  Rice,  who 
succeeded  R.  H.  Collins  as  president  and 
general  manager  of  the  Cadillac  Motor 
Car  Co.,  was  guest  of  honor  last  night 
at  a  dinner  in  the  dining  room  of  the 
new  Cadillac  plant  at  which  100  of  his 
co-workers  were  present.  The  meeting 
was  presided  over  by  G.  H.  Layng,  vice- 
president  of  the  Cadillac,  and  the  com- 
mittee in  charge  of  the  affair  included 
C.  M.  Carson,  industrial  manager;  F.  A. 
'I  re  ler,  office  manager,  and  J.  A.  Geary, 
advertising  manager. 

All  of  the  administrative  officials, 
heads  of  the  various  departments 
throughout  the  factory,  as  well   as  fore- 


Force  Reduction  Causes 
Lafayette  to  Sell  Homes 

INDIANAPOLIS,  May  31— A  group 
of  fifty-six  houses  built  by  the  Lafayette 
Building  Co.  here  have  been  placed  on 
sale  by  the  company.  The  houses  were 
primarily  built  for  employees  of  the  La- 
fayette Motors  Co.,  of  which  the  building 
company  is  a  subsidiary  organization, 
but  because  the  plant  has  been  forced  to 
cut  its  force  the  houses  are  to  be  offered 
publicly  for  sale. 

The  houses  are  being  sold  for  $1000 
under  the  actual  cash  price  and  in  some 
instances  a  greater  loss  is  being  taken. 
It  is  estimated  that  the  company  has 
suffered  a  loss  of  about  $100,000  on  the 
entire  group,  but  it  is  thought  that  with 
a  colony  established  the  company  will 
be  able  to  utilize  the  remainder  of  the 
lots  for  building  purposes  and  absorb 
the  loss  on  their  first  group  of  houses. 

The  Union  City  Body  Co.  at  Union 
City,  Ind.,  is  planning  the  construction 
of  from  twenty  to  forty  houses  on  a  site 
near  its  factory  for  employees,  the 
houses  to  be  sold  on  payments.  The 
company  plans  to  have  the  houses  com- 
pleted by  fall. 


TRUCK  DIRECTORS  TO  MEET 

DETROIT,  May  28— Directors  of  the 
National  Association  of  Motor  Truck 
Sales  Managers  will  meet  June  7  to  dis- 
cuss improved  sales  methods  among 
motor  truck  dealers  and  outline  a  plan 
of  campaign  to  bring  about  a  better  un- 
derstanding. Fred  Glover,  general  man- 
ager of  the  Timken-Dctroit  Axle  Co., 
and  G.  W.  Yoeman,  vice-president  of  Con- 
t  :in ml  ;il  Motors,  will  attend  the  meeting 
and  address  the  directors.  Many  reports 
that  have  reached  the  association  head- 
quarters regarding  the  activities  of  some 
dealers  not  in  accord  with  good  business 
principles,  resulted  in  the  decision  of  the 
directors  to  make  an  effort  to  bring  about 
bi  tterment  through  persuasive  methods, 
if  possible.  In  the  event  of  failure,  dras- 
tic measures  will  be  taken,  it  is  said,  to 
bring  such  practices  ito  an  end. 
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SHOWS 

Sept.     5-10 — Indianapolis,    Auto- 
mobile and  Accessory  Show 
in  conjunction  with  Indiana 
State     Fair,     conducted 
by    Indianapolis    Automobile 
Trade   Association,   John   B. 
Orman,  Mgr. 
Sept.    28  -  Oct.     8  —  New     York, 
Electrical    Exposition,    71st 
Regt.       Armory,       Electric 
Equipment,  Machinery  and 
Vehicles. 
Nov.  27-Dec.  3 — New  York,  Au- 
tomobile    Salon.      Hotel 
Commodore. 
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FOREIGN     SHOWS 

June,  1921 — Reykjavik.  Iceland, 
Agricultural  Exhibition — 
Agricultural  Machinery — 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

September — Buenos  Aires,  Ar- 
gentina, Passenger  Cars 
and  Equipment.  La  Pa- 
bellon  de  las  Rosas.  Au- 
tomovil  Club  Argentino. 

September — Buenos  Aires.  Ar- 
gentina, Cars.  Trucks. 
Tractors.  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park;  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg,  Luxem- 


burg, Agricultural  Sample 
Exhibition. 

Oct.  3-16 — Paris.  France,  Paris 
Motor  Show,  Grand  Palais, 
Administration  de  l*Ex- 
position  Internationale  de 
l'Automobile,  51,  Rue  Per- 
golese,   Paris. 

Nov.  4-12  —  London,  British 
Motor  Show,  Society 
Motor  Mfrs.  and  Traders. 

May,  1922 — Quito.  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.     Automotive    Section. 

CONVENTIONS 

July  4-9  —  Mackinac  Island, 
Mich.,      Summer     Meeting 


June  2,  1921 


Automotive  Equipment 

Association. 

Oct.  12-14,  1921  —  Chicago, 
Twenty-eighth  Annual 
Convention  National  Im- 
plement   &    Vehicle    A'ssn. 

Nov.  22 — New  York.  Convention 
of  Factory  Service  Man- 
agers. National  Automo- 
bile Chamber  of  Com- 
merce. 

RACES 

June  18 — U  n  i  o  n  t  o  w  n.  Pa., 
Speedway  Events. 

July  25 — Grand  Prix,  Le  Mans. 

Labor  Day — Uniontown,  Pa- 
Autumn  Classic. 


Death  of  Batckelder 

Shock  to  Motordom 

(Continued  from  page  1186) 

Batchelder  was  born  at  Akron,  N.  Y., 
52  years  ago,  and  was  educated  at  Attica, 
N.  Y.  He  began  life  as  a  printer  at 
Attica  and  one  of  his  cherished  posses- 
sions was  a  gold  plated  printer's  stick. 
After  learning  his  trade  in  Attica  he 
went  to  Buffalo  and  became  a  compositor 
on  the  Buffalo  Courier  He  was  an  en- 
thusiast on  sports  and  became  sporting 
editor  of  the  Courier.  His  page  was 
widely  quoted  and  he  was  regarded  as 
an  expert  in  various  branches  of  sport. 
But  his  chief  interest  was  in  bicycles. 

He  came  to  New  York  27  years  ago 
as  a  handicapper  for  the  League  of 
American  Wheelmen.  He  also  served  as 
bicycle  editor  of  the  New  York  American 
at  a  time  when  cycling  was  in  its  heyday. 
Four  or  five  years  after  coming  to  this 
city  he  was  made  chairman  of  the  Na- 
tional Cycling  Association,  which  con- 
trolled racing  throughout  the  country. 

Just  as  he  had  been  a  pioneer  in  the 
promotion  of  the  bicycle,  Batchelder  be- 
came one  of  the  first  automobile  en- 
thusiasts in  the  days  when  few  foresaw 
the  future  of  the  motor  vehicle.  He 
studied  automobiles  thoroughly  and  made 
the  acquaintance  of  the  men  who  did 
most  to  develop  the  industry  in  its  early 
days.  He  was  one  of  the  first  to  grasp 
the  importance  of  highways. 

When  Alfred  Reeves  resigned  as  auto- 
mobile editor  of  the  Evening  Mail  his 
position  was  taken  by  Batchelder,  who 
later  became  editor  of  The  Automobile 
and  then  took  up  his  work  with  the 
A.  A.  A.,  which  then  was  an  infant  or- 
ganization. 

Batchelder  took  with  him  into  the  de- 
velopment of  the  national  association  of 
motorists  the  enthusiasm  which  had 
marked  his  entire  career.  While  in- 
tensely interested  in  every  activity  and 
development  which  related  to  motor  vehi- 
cles he  concentrated  his  major  energies 
on  highways  and  soon  became  one  of  the 
foremost  exponents  of  this  subject. 

Just  as  Batchelder  had  progressed 
from  the  bicycle  to  the  automobile,  he 
was  turning  to  aviation.  He  had  visions 
of  great  national  highways  gridironing 
the  country  to  be  utilized  by  aviators 
and  motorists   alike.     He  had  long  con- 


tended that  aviators  could  follow  these 
roads  and  that  they  should  be  lined  from 
coast  to  coast  and  from  border  to  border 
with  landing  places.  One  of  the  prin- 
cipal speakers  at  the  annual  dinner  of 
the  A.  A.  A.  at  Washington  two  weeks 
ago  was  Brigadier  General  Mitchell  of 
the  Army  Air  Service  who  advocated  the 
building  of  landing  fields.  It  probably 
was  the  lack  of  a  suitable  field  upon 
which  to  land  that  cost  Batchelder  and 
his  companions  their  lives  on  the  ill-fated 
flight  from  Washington  to  Langley  Field 
in  a  Curtiss  Eagle  ambulance  airplane 
in  a  terrific  electrical  storm. 


Steel  Tread  Tires 

Pass  Out  in  France 

(Continued  from  page  1181) 

of  leather  used  for  receiving  the  steel 
rivets.  The  curious  feature  is  that  with- 
out any  publicity  campaign  the  French 
motoring  public  should  have  been  in- 
duced to  abandon  a  type  of  tire  which 
not  long  ago  was  considered  essential. 

Clincher  bead  tires  still  hold  the 
market,  with  no  likelihood  of  their  im- 
mediate abandonment  in  favor  of  the 
straight  side.  Michelin,  the  biggest 
manufacturer  in  France,  is  conducting 
a  campaign  against  the  straight  side  and 
has  circularized  all  his  dealers  to  fight 
it.  According  to  reliable  information, 
however,  Michelin  has  a  straight  side 
tire  ready  to  be  put  on  the  market  if 
the  move  is  considered  advisable. 

At  the  present  time  this  change  could 
only  be  made  at  immense  expense  and 
with  the  aid  of  a  big  propaganda  cam- 
paign, for  the  public  would  refuse  to  buy 
cars  with  straight  side  equipment  unless 
assured  that  supplies  could  be  obtained 
in  all  parts  of  the  country.  There  was 
a  certain  possibility  of  straight  side  tires 
getting  a  footing  in  France  by  reason 
of  American  army  automobiles  being 
put  on  the  market,  together  with  stocks 
of  American  tires.  This  opportunity 
has  been   lost,  however. 


Shippers  Association 

Invites  Automotive  Men 

PITTSBURGH,  May  28  —  Manufac- 
turers of  automobiles  and  automotive 
equipment,  who  make  use  of  the  public 
merchandise  warehouse  in  distributing 
their  products,  will  be  interested  in  the 
annual  meeting  of  the  Shippers'  Ware- 
housing At  Distributing  Association  to  be 
held  at  the  William  Penn  Hotel  here  on 
June   16  and   17. 

The  association  was  organized  last 
June  by  manufacturing  interests  which 
route  their  goods  from  factory  to  re- 
tailer and  consumer  by  way  of  the  pub- 
lic warehouse.  The  warehouse  industry 
itself  has  for  thirty  years  had  a  national 
organization,  the  American  Warehouse- 
men^ Association,  but  shippers  who  had 
business  dealings  with  that  industry  had 
no  organized  means  of  adjusting  differ- 
ences with  warehousemen.  The  recog- 
nized need  of  standardization  of  docu- 
ments and  practices  in  this  business  re- 
lationship has  attracted  to  the  shippers' 
body  such  companies  as  the  Westinghouse 
Electric  &  Manufacturing  Co.,  American 
Sugar  Refining  Co.,  Colgate  &  Co.,  Lever 
Brothers  Co.,  De  Laval  Separator  Co., 
Horlick's  Malted  Milk  Co.,  Kellogg 
Toasted  Corn  Flake  Co.,  Procter  & 
Gamble  Distributing  Co.  and  others. 

Automotive  interests  which  use  public 
warehouses  are  eligible  to  membership 
and  their  representatives  will  be  wel- 
comed at  the  convention.  Information 
regarding  the  program  may  be  obtained 
by  addressing  the  association's  secretary, 
Kent  B.  Stiles,  editor  of  Distribution 
and  Warehousing,  239  West  39th  Street, 
New  York. 


PACKARD  AWARDS  WATCHES 

DETROIT.May  28— The  Packard  Motor 
Car  Co.  Wednesday  night  presented  to 
each  of  its  employees  who  had  served 
ten  years  or  more  a  gold  watch,  among 
the  recipients  being  President  Alvan 
Macauley. 


WILLYS   MOVES   EXPORT   OFFICE 

NEW  YORK,  May  31— Removal  of  the 
administrative  offices  of  the  John  N. 
Willys  Export  Corp.  from  165  Broadway 
to  the  Willys  headquarters  at  Toledo  on 
June  15  was  announced  by  the  company 
here  to-day.  A  branch  office  will  be 
maintained  at  New  York  but  the  export 
business  will  be  directed  from  Toledo  by 
E.  C.  Morse,  vice-president  and  general 
manager.  The  export  corporation  will 
be  continued  and  will  not  be  merged  into 
any  of  the  other  Willys  subsidiaries. 
The  company  handles  foreign  sales  on 
all  the  products  of  the  Willys  companies. 
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The  Stage  Is  Set— Now  for  a 
Selling  Campaign 

With  practically  all  prices  adjusted  to  the  sentiment 
of  the  times  and  the  cost  of  manufacture,  the  job 
remains  to  sell  the  public  and  get  the  business.  Sec- 
retary Hoover  getting  ready  to  help.  Points  out 
importance  of  automotive  facts  to  other  industries. 


By  Clyde  Jennings 


HP 


WO  major  events  of  last  week  indicate  rather 
definitely  the  task  immediately  ahead  of  the 
A  automotive  industry.  The  first  was  the  unoffi- 
cial expression  of  opinion  gathered  during  the 
N.  A.  C.  C.  meeting,  which  was  of  much  more  impor- 
tance than  the  meeting  itself;  the  second  was  the 
meeting  of  representatives  of  the  industry  with  the 
Secretary  of  Commerce.  Both  indicate  that,  now  that 
the  stage  is  set,  it  is  time  to  quit  talking  troubles  and 
to  sell  automobiles. 

The  BIG  IDEA  has  finally  got  across  to  the  auto- 
motive industry.  Here,  there  and  everywhere  prices 
are  being  adjusted.  There  was  not  a  man  at  the 
National  Automobile  Chamber  of  Commerce  annual 
meeting  last  week  who  was  not  outspoken  in  the 
.sentiment: 

"It  is  up  to  the  industry  to  settle  the  price 
question  right  now  and  end  the  feeling  of  un- 
certainty that  exists  in  the  public  mind.  People 
do  not  buy  on  a  falling  market  and  we  must 
stabilize  values  immediately." 
The  N.  A.  C.  C,  of  course,  did  not  discuss  prices, 
nor  did  the  members  attempt  to  indicate  to  each  other 


what  should  be  done.  But  all  of  the  king's  horses  and 
all  of  the  king's  men  could  not  have  stopped  the  con- 
versations between  the  men  present  when  they  were 
not  in  meeting. 

Sales  (and,  of  course,  prices)  were  uppermost  in 
their  minds.  As  far  as  public  expression  goes  they 
were  all  of  a  mind.  Some  laughed  at  the  idea  that 
an  expression  from  the  N.  A.  C.  C.  would  help  the 
situation.  Instead  of  favoring  such  action,  the  senti- 
ment was  about  like  this : 

"The  manufacturer  who  is  not  sold  on  the  ne- 
cessity of  clearing  the  atmosphere  on  price  ques- 
tions need  only  consult  his  own  sales  depart- 
ment and  get  an  expression  from  his  dealers. 
Perhaps  his  competitor  announces  a  price  cut. 
The  next  morning  he  gets  a  bunch  of  telegrams 
cancelling  shipping  orders  for  his  cars.  The 
dealer  knows  what  prospective  sales  are  competi- 
tive and  he  knows  which  he  has  lost,  or  will  be 
delayed.  So  he  stops  deliveries  for  these  cars. 

"Or,  if  he  cuts  the  price  of  his  own  cars,  he 
gets  telegrams  asking  for  shipments,  because  the 
dealer  knows  what  prospects  are  holding  bach 
merely  because  of  price. 
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"No  matter  whether  the  manufacturer  has  cut  or 
not,  he  can  easily  get  the  importance  of  price  to 
present  day  sales." 

That  is  about  the  way  the  industry  stands  at  present. 
"Cut  and  cut  now"  was  the  unofficial  and  unanimous 
sentiment  when  the  leaders  were  together. 

And  the  flock  of  price  announcements  that  came  in  left 
no  doubt  but  that  they  were  acting  on  their  best  judg- 
ment. 

There  is,  however,  a  second  chapter  to  this  movement 
that  is  quite  as  important  as  the  price  cutting. 

This  is  to  justify  the  present  price.  How  many  times 
have  you  read  advertisements  during  the  last  few  months 
that  announced  "the  last,  final  reductions"  on  clothing 
or  other  commodity.  It  is  possible  that  the  public  will 
still  be  suspicious  after  reading  the  new  prices.  You 
can't  blame  the  public  if  it  is.  For  months  and  months 
the  public  has  been  fed  on  information  as  to  war  prof- 
iteers, speculations  that  were  boosting  prices,  news  of 
industrial  and  labor  organiza- 
tions    that     were     upholding     

purely  fictitious  prices,  the 
greed  of  landlords  and  many 
other  things.  There  must  be 
some  sane,  honest  statements 
to  counteract  the  opinions  left 
by  this  long  siege. 

These  sane,  honest 
statements  can  be  ap- 
plied to  automotive  ve- 
hicles. We  believe  that 
this  industry  is  honest 
and  that  it  is  merchandis- 
ing its  products  honestly. 
It  is  giving  honest  value 
and  it  has,  in  the  main, 
written  off  its  share  of 
the  losses. 


Then  why  not  convince  the 
public  of  this? 

Why  not  let  every  automo- 
tive   advertisement    come    out     

strong     with      honest      value 
statements? 

Why  be  afraid  to  discuss  the  real  value  of  the  car  or 
the  truck? 

All  hands  will  have  to  admit  now  that  the  effort  to 
do  business  on  the  1920  plan  failed  because  the  attitude 
of  the  public  had  changed.  The  seller  must  meet  the 
attitude  of  the  buyer.  He  must  convince  the  buyer. 
Foolish  publicity,  such  as  serves  when  the  buyer  meets 
the  attitude  of  the  seller,  will  not  serve  the  purpose  for 
this. 

The  entire  industry  needs  honest,  substantial  pub- 
licity. Despite  all  that  has  been  said  and  done  in  the 
last  five  years,  there  are  many  who  dare  to  doubt  the 
utility  of  the  industry.  These  folk  must  be  convinced. 
The  individual  who  buys  a  vehicle  must  be  convinced 
that  he  has  made  a  good  buy. 

There  were  other  happenings  of  the  week  that  worked 
to  the  same  conclusion  that  the  industry  has  reached 
in  the  slow  course  of  reasoning  that  has  governed  it 
since  "FORD  DID  IT"  last  fall.  The  entire  course  of 
development  was  plain  to  all  who  wanted  to  study  the 
future  then.  Some  were  reactionary;  some  did  hasty 
things;  now  all  realize  that  the  best  thing  to  have  done 
then  was  to  write  off  the  loss. 

A  lot  of  manufacturers  who  wanted  the  public  to  share 
in  the  losses  have  found  that  the  public  was  of  a  differ- 


ent mind.  The  public  became  discriminating  and  bought 
of  those  who  made  the  best  practical  showing — and  you 
cannot  convince  any  man  to-day  that  price  is  not  a  prac- 
tical argument. 

There  is  one  consolation  to  be  gained — and  that  is 
that  the  public  apparently  is  sold  on  the  honesty  of 
manufacture  of  the  entire  industry.  This  is  shown  in 
the  inclination  of  the  public  to  follow  the  price,  regard- 
less of  previous  choice  of  car.  If  the  car  they  wanted 
did  not  cut,  then  they  bought  the  one  that  did. 

But  to  get  back  to  the  other  happenings. 

Credit  Now  Ample 

W.  P.  G.  Harding,  governor  of  the  Federal  Reserve 
Bank,  spoke  to  the  N.  A.  C.  C.  He  did  not  say  anything 
about  the  prices  of  automobiles  in  so  many  words,  but 
he  did  say  much  about  price  trends.  Also  he  vouched 
for  the  statement  that  the  public  held  a  tremendous 
buying  power  to-day.  He  said  that  the  changed  condi- 
tions had  brought  about  a  buyers'  market  in  all  lines, 
and  he  thought  that  this  was 

• a    beneficial    state    of    affairs. 

He  frankly  favored  a  buyers' 
market  because  it  brought  out 
the  best  that  was  in  the  seller, 
both  as  to  methods  of  manu- 
facturing and  marketing.  The 
governor  reviewed  the  history 
of  finance,  from  the  banking 
standpoint,  since  the  begin- 
ning of  the  war,  and  dwelt 
especially  on  the  period  fol- 
lowing the  war.  This  review 
is  more  or  less  familiar,  but 
his  conclusion  was  new.  It 
was,  in  effect,  as  follows: 

The  banks  are  now  in  ex- 
cellent position  to  help  any 
helpful  business.  They  have 
the  proper  basis  for  extending 
credit  and  there  is  no  reason 
for  any  discrimination  be- 
tween   helpful    industries.      In 

some      quarters      business      is 

dragging,  and  you  automotive 
manufacturers  should  strike  out  boldly  to  push  busi- 
ness. Your  business  to-day  is  very  large;  it  has  many 
ramifications,  and  if  you  will  do  your  best  to  help  busi- 
ness you  have  a  great  power  for  good  and  it  will  not  be 
long  before  all  lines  of  business  are  responding. 

Meet  with  Secretary  Hoover 

The  next  day  came  another  move  in  the  same  direction. 
It  took  place  in  Washington,  where  a  number  of  automo- 
tive manufacturers  met  with  Secretary  of  Commerce 
Hoover  at  the  latter's  invitation.  J.  Walter  Drake  acted 
as  spokesman  for  the  manufacturers.  At  the  opening 
of  the  meeting  the  manufacturers  were  just  a  bit  doubt- 
ful as  to  what  Secretary  Hoover  wanted  with  them  and 
how  he  was  going  to  get  whatever  it  was  that  he  wanted. 

The  Secretary  quickly  allayed  any  suspicion  by  stating 
his  position  quite  clearly.  He  said  at  the  outset  that  he 
wanted  only  the  figures  that  would  be  helpful  to  busi- 
ness, but  he  told  the  automotive  manufacturers  that 
their  industry  had  become  of  such  importance  in  the 
business  world  that  other  industries  were  asking  for 
their  figures  showing  the  status  of  the  industry. 

The  accuracy  and  excellence  of  the  present  automotive 
industrial  figures  were  conceded  by  the  Secretary,  but 
he  said  that  to  other  industries  they  would  be  much  more 
valuable  if  they  were  given  by  price  classes.     He  also 


AFTER  setting  forth  that  the  credit  foun- 
dation had  now  been  laid  for  new  ac- 
tivities, Governor  Harding  in  his  address  to 
N.  A.  C.  C.  members  suggested  the  revival  of 
the  slogan:    Business  as  usual. 

He  said  this  slogan  was  tried  during  the 
first  days  of  the  war,  but  was  dropped  when 
it  was  found  to  be  impractical.  Now,  he  sug- 
gested, was  a  very  fine  time  to  revive  it  and 
to  let  the  optimists  do  the  talking.  In  this 
connection  he  said: 

"Just  at  present  the  pessimist  is  entirely 
too  prominent.  The  pessimist  is  a  very  use- 
ful person.  He  keeps  us  from  running  away 
with  ourselves.  He  should  have  been  lis- 
tened to  a  year  or  more  ago.  Just  now  he 
should  be  silenced. 

"My  personal  objection  to  a  pessimist  is 
that  he  operates  best  at  the  wrong  time." 
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made  it  clear  that  he  was  not  interested  in  the  figures 
of  any  one  factory,  but  in  figures  that  were  representa- 
tive of  the  industry.  He  did  not  even  care  how  these 
figures  were  gathered,  except  that  the  data  be  accurate. 

In  explaining  his  dealings  with  the  National  Auto- 
mobile Chamber  of  Commerce,  Secretary  Hoover 
stated  that  he  was  entering  upon  this  alliance  be- 
cause it  was  his  information  that  this  was  one  of 
the  really  helpful  industrial  organizations  and  is, 
and  has  been,  clear  of  doubtful  business  practices. 
He  said  that  some  trade  organizations  could  not  be 
considered  in  this  relation  because  their  activities 
were  chiefly  in  restraint  of  trade,  rather  than  a  pro- 
motion. He  expressed  his  pleasure  in  meeting  an 
industrial  committee  that  comprised  association 
members  as  well  as  non-members.  He  said  that  he 
was  quite  willing  that  the  N.  A.  C.  C.  should  be  the 
chief  agent  in  gathering  statistics,  and  that  he 
wanted  such  statistics  as  the  individual  manufac- 
turers could  see  the  benefit  of.  He  had  no  desire  to 
force  figures  from  an  industry. 

It  was  practically  agreed  that  the  monthly  shipping 
figures     comprised     the     data 

that     other     industries     were      

chiefly  interested  in.  Drake 
informed  the  Secretary  that 
the  practice  of  the  industry 
was  to  regard  future  orders, 
or  annual  sales  contracts 
merely  as  a  means  of  allot- 
ment and  not  as  "future  or- 
ders." It  was  Drake's  thought 
that  the  shipping  figures  were 
the  only  informative  data,  and 
that  these  could  be  separated 
into  price  classes,  also  the 
percentage  of  closed  cars 
could  be  given  by  classes. 

Drake  presented  to  the  Sec- 


figures  would  be  classified  in  a  way  to  be  most  helpful. 
He  told  of  speeding  up  the  compilation  and  publication 
of  foreign  trade  figures. 

Another  matter  of  considerable  importance  was  the 
naming  of  two  men  to  be  placed  in  the  Department  of 
Commerce  to  represent  the  industry  while  the  new  plans 
for  the  promotion  of  domestic  and  foreign  sales  were 
being  carried  forward.  First  the  Secretary  wanted  as 
a  trade  advisor  in  the  Bureau  of  Foreign  and  Domestic 
Commerce  a  broad-gage  salesman  who  could  form  the 
plans  upon  which  statistics  were  to  be  gathered  and 
used  both  at  home  and  abroad.  This  man  would  also 
help  to  educate  the  traveling  agents  who  will  go  to 
other  countries  to  look  into  ti-ade  prospects.  This  man, 
said  the  Secretary,  must  be  a  man  who,  in  private  life, 
can  earn  several  times  what  the  Department  can  pay  him. 
He  must  be  a  very  self-sacrificing  individual  for  a  period 
of  perhaps  a  year  while  the  Department  is  being  edu- 
cated. This  obligation  was  assumed  by  the  representa- 
tives of  the  industry. 

Another  man  is  wanted  for  the  Bureau  of  Standards. 
This  man,  the  Secretary  said,  should  be  both  an  engineer 
and  production  man.  The  idea  behind  this  appoint- 
ment was  to  make  the  Bureau 
:^^^^^rn^^^^u^  of  the  utmost  practical  value 
to  the  industry.  The  salary 
in  this  job  will  be  utterly  out 
of  keeping  with  that  which 
the  man  wanted  would  earn 
in  industrial  employment. 
The  manufacturers  promised 
to  suggest  such  a  man,  but 
said  they  would  probably  con- 
sult the  Society  of  Automotive 
Engineers  on  this,  as  they  had 
regarded  the  Bureau  of  Stand- 
ards as  the  engineering 
branch.  Secretary  Hoover 
said  he  was  quite  anxious  to 
make  this  Bureau  of  practical 
retary   the   industry's   request     , manufacturing    value    to    the 


NOT  much  has  been  said  recently  about 
the  prices  of  trucks..  The  faster  mov- 
ing passenger  car  is  the  center  of  attraction 
and  is  experiencing  a  revival  of  selling. 

Here  is  a  curious  result.  Early  this  week 
a  truck  man  came  to  talk  over  the  prospects 
and,  after  considerable  discussion,  he  re- 
marked : 

"We  are  very  much  afraid  someone  will 
start  a  price  cut  on  trucks." 

Evidently  the  passenger  car  is  faster  than 
the  trucks  in  other  than  road  operating 
speeds. 


for  information  from  other 
branches  of  trade.  He  said  that  additional  steel  figures 
were  needed,  also  crop  statistics,  figures  showing  the 
status  of  the  meat  packing,  textile  and  shoe  industries 
and  accurate  and  prompt  reports  of  railroad  passenger 
miles  and  railroad  freight  ton-miles.  The  Secretary  said 
that  he  thought  these  figures  would  form  a  part  of  the 
complete  picture  of  business  that  the  Department  con- 
templated publishing,  once  the  facilities  were  equal  to 
the  task  that  the  Department  had  undertaken. 

While  discussing  this  question  the  need  of  more  de- 
tailed export  and  import  figures  was  taken  up.  Drake 
said  that  the  manufacturer  wanted  to  know  what  kind  of 
motor  cars  were  going  to  a  certain  country.  The  Secre- 
tary said  that  this  need  had  early  impressed  him,  but 
that  to  get  the  port  figures  classified  properly  it  was 
necessary  that  this  service  be  transferred  to  the  Depart- 
ment of  Commerce.  This  work  was  now  under  the  Trea- 
sury Department.  He  said  that  some  time  ago  he  and 
Secretary  Mellon  thought  they  had  adjusted  this  phase 
of  the  work,  but  that  the  comptroller  had  decided  that, 
while  they  might  shift  the  labor  from  one  department  to 
the  other,  they  could  not  shift  the  appropriation.  Now 
it  was  necessary  to  await  a  new  comptroller.  The  Sec- 
retary made  no  further  comment  on  this,  but  after  the 
meeting  had  adjourned  the  manufacturers  who  were 
present  talked  it  over  at  length  as  an  illustration  of 
business  methods  of  government. 

The  Secretary  said  that  in  time  he  hoped  that  export 


industry. 

An  interesting  point  was  raised  when  the  Secretary 
asked  if  it  was  possible  to  report  periodically  on  produc- 
tion as  a  percentage  of  capacity.  The  manufacturers 
said  they  were  at  a  loss  to  measure  capacity  and  did 
not  feel  that  they  could  make  an  accurate  report  on  this. 

At  the  conclusion  of  the  meeting  Drake  offered  to 
submit  to  the  Secretary  at  once  a  memorandum  setting 
forth  the  extent  to  which  the  industry  could  co-operate 
in  the  effort  to  broaden  and  stabilize  business  generally 
and  what  the  industry  needed  for  the  same  purpose.  He 
also  said  he  would  forward  suggestions  for  appointment 
to  the  two  positions  at  the  same  time.  The  Secretary 
said  that  this  course  was  satisfactory  to  him. 

Those  present  were:  J.  Walter  Drake  (Hupp),  Alfred 
H.  Swayne  (G.  M.  C),  A.  T.  Waterfall  (Dodge),  E.  A. 
Williams,  Jr.  (Garford),  Gaston  Plaintiff  (Ford),  J  E. 
Kepperley  (Overland),  H.  S.  Vance  (Studebaker),  R.  A. 
I lan.-r  (International),  M.  L.  Hemmingway  I  M.  A.  M.  A.), 
lohnson  and  John  C.  Long  (N.  A.  C.  C),  T.  F. 
Oullen  (Chilton  Pub.  Co.),  Clyde  Jennings  (Automotive 
Industries). 


THERE  are  107  agencies  for  foreign  cars  in  Holland. 
American  manufacturers  have  the  largest  repre- 
sentation with  37.  It  is  estimated  that  there  are  now 
about  10,000  passenger  cars  in  use  throughout  Holland; 
3000  American  cars  went  into  that  country  during  1920 
alone. 
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New  Federal  Is  Heavier  and  More 
Powerful  Than  Earlier  Models 

Five  to  six  ton  job  is  equipped  with  new  Continental  engine  which 
develops  50  hp.  at  1100  r.p.m.  and  has  full  pressure  lubrication.  Other 
equipment  includes  lighting  generator,  vacuum  fuel  feed,  Eisemann  mag- 
neto,  Pharo   governor,   hub   odometer  and  Alemite  grease  attachments. 

By  J.  Edward  Schipper 


ANEW  5  to  6-ton  Federal  truck,  incorporating  a  num- 
ber of  features  of  advanced  design,  is  about  ready 
for  the  market.  As  compared  with  the  older  5-ton 
Federal,  the  new  truck  has  a  larger  engine,  the  displace- 
ment being  425  instead  of  350  cu.  in.  This  engine  has  a 
removable  instead  of  a  fixed  cylinder  head,  larger  crank- 
shaft bearings  and  full  pressure  oil  feed  instead  of  cir- 
culating splash.  Electric  lights  and  horn  are  furnished 
in  place  of  oil  lamps  and  a  hand  horn,  and  provision  is 
made  for  an  electric  starter.  The  truck  has  a  14-in.  in- 
stead of  a  12-in.  clutch,  a  larger  propeller  shaft,  a  heavier 
frame  and  a  heavier  transmission,  with  less  reduction  in 
the  rear  axle  and  increased  reduction  in  the  transmis- 
sion, thereby  attaining  greater  speeds  in  high  gear  with- 
out sacrifice  of  power  in  the  lower  gears.  The  new 
truck  also  comes  with  better  equipment,  being  provided 
with  four  towing  hooks,  vacuum  feed  in  place  of  grav- 
ity, and  a  hub-odometer. 

The  engine  used  is  a  new  Continental  model.     It  has 


been  designed  particularly  for  heavy  work,  being  a  four- 
cylinder,  4%  by  5  in.  design,  developing  50  hp.  at  1100 
r.p.m.  The  cylinders  are  cast  in  pairs  with  removable 
heads.  One  of  the  features  of  the  cylinder  castings  is 
tne  exceptionally  large  water  jacket,  the  depth  of  which 
is  even  noticeable  from  the  outside,  giving  a  rather  fully 
rounded  casting.  The  crankcase  is  of  aluminum,  and 
the  aluminum  oil  pan  is  bolted  to  it.  The  flywheel  hous- 
ing is  cast  integral  with  the  crankcase  and  oil  pan.  The 
engine  has  a  three-bearing  crankshaft,  2%  in.  in  diam- 
eter. The  end  thrust  of  the  crankshaft  is  taken  on  the 
front  bearing  and  an  adjustment  for  end  play  is  pro- 
vided. The  reciprocating  parts  are  completely  machined 
for  balance,  and  both  the  pistons  and  connecting  rods 
are  of  extra  length  to  reduce  side  thrust  per  unit  of 
bearing  surface  on  the  cylinder  wall.  Each  piston  is 
equipped  with  four  %  in.  piston  rings. 

The  gear  train  at  the  front  end  of  the  engine  consists 
of  four  instead  of  the  conventional  three  gears.     The 


Plan    and   side    view   of   frame 
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Federal    5-6   ton    truck,    which    is    generally    heavier   and    more    powerful    than    the   for 


5-ton    Federal. 


use  of  an  idler  gear  between  the  cam  and  pump  gears 
and  the  crank  gear  makes  it  possible  to  distribute  the 
accessories,  such  as  the  pump,  generator  and  magneto,  so 
that  they  can  be  accessibly  installed.  Three  bearings 
are  employed  for  the  crankshaft,  which  is  1>4  in.  in 
diameter  between  the  cams.  It  is  machined  and  ground 
on  special  machines  and  the  diameter  of  the  camshaft  at 
the  bearing  is  greater  than  the  height  of  the  cam,  to 
permit  the  removal  of  the  shaft  without  disturbing  the 
bearings.  The  valves  are  on  the  right  side  of  the  engine 
and  are  2  1  32  in.  in  diameter.  The  valve  stem  diameter 
is  7   16  in. 

Cooling  is  provided  for  by  centrifugal  water  pump  so 
mounted  that  there  is  ample  room  for  taking  up  and  re- 
placing shaft  packings.  The  pump  is  on  the  left  side  of 
the  engine  on  the  water  pump  and  magneto  shaft,  which 
are  driven  off  the  same  gear  which  supplies  the  drive  to 
the  fan  pulley. 

Full  pressure  feed  oiling  is  secured  by  a  gear  pump, 
driven  by  spiral  gears  from  the  camshaft.  The  oil  pump 
draws  oil  through  a  strainer  in  the  oil  pan.     From  this 


pump  oil  leads  run  to  all  the  main  bearings  and  the  tim- 
ing gear  case.  The  crankshaft  is  drilled  to  supply  oil 
to  the  connecting  rod  bearings,  and  an  oil  duct  carries 
the  oil  from  the  lower  end  of  the  connecting  rod  to  the 
piston  pin  bearing. 

An  oil  pressure  adjusting  valve  is  built  into  the  en- 
gine and  the  oil  level  in  the  pan  is  determined  by  the 
use  of  the  conventional  bayonet  or  stick  type  of  gage. 
A  pressure  gage  located  on  the  dash  of  the  truck  indi- 
cates the  pressure  under  which  the  oil  is  circulating. 
The  oil  which  feeds  the  pump  is  strained  by  a  non-clog- 
ging type  of  strainer  which  is  carried  in  the  oil  pan. 

The  fuel  system  comprises  a  pressed  steel  tank  of  two 
pieces  electrically  welded  together  and  tinned  to  make 
it  rustproof.  It  rests  in  a  malleable  iron  saddle  held 
by  straps.  Gasoline  is  fed  from  this  to  the  engine  by 
means  of  the  Stewart  vacuum  system.  The  carburetor 
is  a  Zenith  iy2-in.  model  L-6.  Ignition  is  by  an  Eise- 
mann  magneto  Model  G4,  mounted  on  a  bracket  on  the 
crankcase  and  driven  through  the  pump  shaft.  An  im- 
pulse starter  is  stock  equipment.     The  governor  is  the 


(S^S 


with   all   brackets   in    place. 
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Continental    4- 


truck   engine   fitted    to   the    ne 


Federal    truck. 


Pharo,  a  centrifugal  device  using  oil  as  the  medium  sub- 
jected to  centrifugal  force.  The  pressure  of  the  oil 
raises  a  piston,  which  closes  a  butterfly  valve  in  the  in- 
take pipe. 

Three-point  suspension  is  used  for  the  engine,  the 
front  end  being  supported  by  a  circular  trunnion,  cast 
integral  with  the  timing  gear  case  and  resting  in  a  saddle 
bolted  to  a  cross  member.  The  two  rear  engine  arms 
are  supported  on  brackets  riveted  to  the  frame  members. 
One  of  the  rear  arms  is  flexibly  mounted  by  means  of  a 
coiled  spring  used  in  connection  with  the  hanger  bolt. 

A  Borg  &  Beck  clutch  14  in.  in  diameter  is  fitted.  The 
clutch  shaft  is  1::,  in.  in  diameter  and  is  milled  with  10 
splines.  Throw-out  thrust  is  taken  by  a  ball  thrust  bear- 
ing. The  clutch  shaft  is  mounted  on  two  ball  bearings 
and  lubrication  of  these  bearings  and  the  throwout  sleeve 
is  provided  for  by  a  drilled  clutch  shaft  through  which 
grease  is  forced  to  the  bearings. 

The  four  forward  and  one  reverse  speed  ratios  of  the 
transmission  are  as  follows:  High,  1  to  1,  third,  1.75  to 
1;  second,  3.22  to  1;  first,  5.85  to  1,  reverse,  6.8  to  1. 
The  gearset  is  mounted  amidships  and  is  supported  at 
three  points,  two  in  the  rear  and  one  at  the  front.  The 
front  support  is  flexible,  while  the  two  rear  supports  are 


»  »  bolted  securely  to  a  frame  cross-mem- 

\  ^  ber-     Tne  gears  are  drop  forged   of 

chrome  nickel  steel.  There  is  an 
opening  on  the  side  of  the  transmis- 
sion case,  through  which,  by  remov- 
ing a  plug,  the  transmission  can  be 
filled  with  oil. 

Provision  for  a  power  take-off  is 
made  on  both  sides  of  the  case.  The 
drive  shaft  between  the  clutch  and 
transmission  and  that  between  the 
transmission  and  rear  axle,  both 
carry  two  universals.  The  shafts  are 
tubular,  with  forged  stubs  electrically 
welded  to  each  end  to  which  the  uni- 
versal joints  are  attached. 

Pressed  steel  channels  with  a  sec- 
tion 9  in.  deep  by  9/32  in.  thick  are 
employed  for  the  frame.  The  latter 
is  reinforced  at  all  corners  and  at  the 
junction  of  the  frame  cross-members 
is  provided  with  heavy  gusset  plates. 
The  frame  is  hot  riveted  and  all  the 
rivet  holes  are  drilled.  The  truck  is 
made  in  three  chassis  lengths  with 
wheelbases  of  163  in.  on  two  of  them 
and  187  on  the  third.  The  two  with 
the  163-in.  wheelbase  have  loading 
spaces  of  130  in.  and  154  in.  respec- 
tively. The  187-in.  wheelbase  chassis 
had  190-in.  loading  space.  These 
trucks  all  have  the  same  over-all 
length  of  the  frame,  222  in. 

A  Gemmer  steering  gear  is  em- 
ployed and  the  control  levers  for  the 
spark  and  throttle  are  mounted  on  the 
steering  post.  The  steering  gear, 
clutch,  pedal  and  service  brake  pedal 
are  on  the  left  side.  The  gear  shift 
lever  and  the  emergency  brake  lever 
are  mounted  in  the  center. 

The  5  to  6-ton  model  is  equipped 
with  generator,  6-volt  battery,  two 
side  lamps  with  diffusing  lenses  and 
a  tail  lamp.  A  feature  of  the  equip- 
ment is  the  mounting  of  the  tail  lamp 
in  a  recess  of  the  rear  frame  member 
and  of  the  license  plate  on  the  rear  frame  in  such  a  way 
that  it  is  illuminated  by  the  tail  light. 

The  axles  are  Timken  type,  mounted  on  roller  bear- 
ings throughout.     The  rear  eye   of  the  front  spring  is 
slightly    lower    than   the    front    eye,    thus    providing    a 
raster  effect.    The  rear  axle  is  a  full  floating  worm  type, 
{Continued  on  page  1205) 
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A  Possible  Explanation  of  Airplane  Ac- 
cidents Attributed  to  Engine  Trouble 

Formation  and  collection  of  snow  in  inlet  manifold  is  known  to  cause 
throttling  and  erratic  engine  action.  The  trouble  can  be  remedied  by 
slightly  heating  the  incoming  charge  with  but  slight  loss  in  power. 

By  Stanwood  W.  Sparrow" 


WHEN  the  daily  paper  tells  that  a  plane  has 
crashed,  and  states  a  definite  cause  such  as  the 
fracture  of  a  fuel  line  or  the  collapse  of  a  wing, 
public  confidence  in  the  safety  of  aviation  is  shaken.  It 
is  easy  to  believe,  however,  that  defects  so  glaringly  re- 
vealed will  be  corrected  at  once.  The  real  blow  to  avia- 
tion comes  when  no  satisfactory  explanation  for  the  acci- 
dent is  forthcoming.  Knowledge  of  what  is  wrong  must 
precede  any  intelligent  effort  to  make  a  thing  right.  A 
wrecked  plane  bearing  mute  testimony  to  the  existence 
of  a  fault  and  a  confession  of  ignorance  as  to  the  nature 
of  the  fault  tends  to  contradict  assertions  that  aviation 
has  outgrown  the  experimental  stage.  To  bring  atten- 
tion to  one  possible  cause  of  such  unexplained  accidents 
this  note  has  been  prepared  for  the  National  Advisory 
Committee  for  Aeronautics. 

In  testing  airplane  engines  at  the  Bureau  of  Standards 
it  has  happened  frequently  that  engine  performance  be- 
came erratic  when  the  temperature  of  the  air  entering 
the  carbureter  was  between  0  deg.  C.  (32  deg.  Fahr.) 
and  20  deg.  C.  (68  deg.  Fahr).  Investigation  revealed 
the  trouble  to  have  been  caused  by  the  formation  and 
collection  of  snow  somewhere  between  the  entrance  to 
the  carbureter  and  the  manifold,  probably  at  the  throttle. 
Experiments  in  the  carbureter  test  plant  had  shown  the 
possibility  of  this  trouble.  In  fact,  a  glass  portion  of  the 
induction  system  made  it  possible  for  one  actually  to  see 
the  snow  as  it  collected. 

Proof  scarcely  less  convincing  was  obtained  during  en- 
gine tests.  That  something  was  wrong  became  apparent 
from  a  drop  in  power.  The  manifold  depression,  the  dif- 
ference between  atmospheric  pressure  and  the  pressure  in 
the  manifold,  was  greater  than  that  usually  obtained  at 
full  throttle  at  this  speed.  At  the  same  time,  measure- 
ments showed  the  rate  of  air  flow  to  be  lower  than  usual. 
Inasmuch  as  both  of  these  effects  would  be  produced  by 
throttling  the  engine,  they  gave  a  clue  to  the  source  of 
trouble.  In  some  cases  the  snow  would  continue  to  collect 
until  it  shut  the  engine  down,  while  at  other  times  after 
it  had  effected  a  decrease  in  power  of  from  25  to  50  per 
cent  a  portion  would  become  dislodged  and  the  engine 
would  speed  up.  The  test  apparatus  is  arranged  so  that 
the  air  on  its  way  to  the  engine  passes  over  heating  grids. 
If,  while  the  power  was  still  low,  sufficient  heat  was  ap- 
plied to  increase  the  air  temperature  20  deg.  C.  (36  deg. 
Fahr.)  the  power,  manifold  depression  and  air  flow  would 
soon  regain  their  normal  values.  A  few  rather  violent 
fluctuations  of  speed  usually  accompanied  this  period  and 
can  be  attributed  to  the  water  passing  into  the  combus- 
tion chamber  as  the  snow  melted. 

•Of  ii  lie  Bureau  of  Stand- 

ards.    This  papi  Sole  No.  55  of  the  National 
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Granting  this  trouble  to  be  caused  by  the  condensation 
of  moisture  from  the  air  and  the  subsequent  formation 
of  snow,  the  removal  of  the  moisture  should  prove  as  ef- 
fective a  cure  as  an  increase  in  temperature.  Fortunately 
it  was  possible  to  do  this  and  thus  check  the  validity  of  this 
supposition  as  to  the  origin  of  the  trouble.  The  engine 
test  apparatus  includes  refrigerating  coils  which  enable 
all  the  air  taken  by  the  engine  to  be  cooled  to  below  — 20 
deg.  C.  ( — 4  deg.  Fahr.).  This  air  is  then  reheated  to 
the  desired  temperature.  Air  when  cooled  to  — -20  deg.  C. 
( —  4  deg.  Fahr.)  contains  almost  no  moisture  and  no 
opportunity  is  offered  for  it  to  collect  any  during  its  pas- 
sage from  the  heating  grids  to  the  engine.  Under  these 
conditions,  the  engine  operated  satisfactorily  at  these  tem- 
peratures at  which  difficulty  was  experienced  with  the  air 
from  which  the  moisture  had  not  been  removed. 

The  more  serious  the  manifestations  of  this  trouble, 
the  more  difficult  it  becomes  to  secure  accurate  data  for 
record.  Fluctuations  of  speed  are  violent  and  a  stalled 
engine  is  usually  the  final  result.  A  record  of  a  few  in- 
stances where  it  was  possible  to  hold  the  speed  reason- 
ably constant  are  given  as  examples  of  the  trouble  in  its 
milder  stages.  On-  Feb.  14,  1921,  with  the  engine  oper- 
ating at  part  throttle  at  1800  r.p.m.  it  was  noted  that 
the  power  was  decreasing.  At  1:06  p.  m.  readings  of  car- 
bureter air  temperature  and  manifold  depression  showed 
the  former  to  be  10  deg.  C.  (50  deg.  Fahr.)  and  the  latter 
25.0  cm.  (9.84  in.)  of  mercury.  Heat  was  applied  and 
at  1 :08  p.  m.  the  air  temperature  had  risen  to  38  deg.  C. 
(100  deg.  Fahr.)  and  the  manifold  depression  had  dropped 
to  6.8  cm.  (2.68  in.).  Again  the  temperature  of  the  air 
was  allowed  to  drop  and  again  a  drop  in  power  and  in- 
crease in  manifold  depression  resulted.  With  the  speed 
maintained  at  1800  r.p.m.,  the  throttle  was  opened  wide 
and  readings  taken  showing  the  air  temperature  to  be 
10  deg.  C.  (50  deg.  Fahr.),  the  manifold  depression  11.1 
cm.  (4.37  in.)  and  the  brake  horsepower  86.  Within  two 
minutes,  the  application  of  heat  had  resulted  in  dropping 
the  manifold  depression  to  5.6  cm.  (2.20  in.)  and  in  rais- 
ing the  brake  horsepower  to  185.  The  foregoing  results 
were  all  obtained  at  air  densities  corresponding  to  ground 
level.  Similar  conditions  were  found  on  Feb.  23,  at  an 
air  density  corresponding  to  an  altitude  of  5000  ft.  with 
the  engine  operating  at  full  throttle  at  1600  r.p.m.  With 
the  air  at  a  temperature  of  30  deg.  C.  (86  deg.  Fahr.), 
the  manifold  depression  was  2.9  cm.  (1.14  in.)  and  the 
brake  horsepower  was  156.  Eight  minutes  after  the  heat- 
ing was  discontinued,  the  air  temperature  had  become  8 
deg.  C.  (46  deg.  Fahr.),  the  manifold  depression  5.1  cm. 
(2.01  in.)  and  the  brake  horsepower  120. 

While  in  all  of  these  instances  it  was  a  change  in 
weight  of  charge  that  caused  the  drop  in  power,  the  mag- 
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nitude  of  the  decrease  may  have  been  influenced  by  an- 
other factor,  a  change  in  mixture  ratio.  If  a  carbureter 
does  not  maintain  the  air-fuel  ratio  constant  at  reduced 
loads,  any  unintentional  throttling  involves  a  departure 
from  the  desired  mixture  quality  as  well  as  a  reduction 
in  mixture  quantity.  To  the  reader  familiar  with  car- 
bureters in  which  changes  in  the  area  of  a  small  passage 
between  the  float  chamber  and  throat  effect  the  mixture 
ratio  changes,  still  another  source  of  danger  has  doubt- 
less suggested  itself.  This  danger  is  that  a  collection 
of  snow  may  block  the  connecting  passage  and  cause  a 
serious  change  in  air-fuel  ratio. 

Discussion  thus  far  may  have  emphasized  unduly  loss 
of  power  instead  of  what  is  probably  the  more  serious 
effect,  excessive  fluctuations  in  power.  Under  these  con- 
ditions a  pilot  is  in  exactly  the  same  position  as  though 
his  engine  were  controlled  by  a  lunatic,  opening  and  clos- 
ing the  throttle  at  will.  Yet,  in  case  of  an  accident,  be- 
fore an  examination  could  be  made  the  snow  would  have 
melted,  leaving  no  evidence  to  confirm  the  pilot's  report 
of  trouble. 

It  is  hardly  worth  while  to  attempt  to  predict  from 
theoretical  considerations  at  what  temperature  the  trouble 
from  snow  formation  will  be  most  pronounced.  It  does 
seem  desirable,  however,  to  consider  how  much  additional 
external  heating  is  necessary  to  give  reasonable  assurance 
that  the  trouble  will  not  occur.  The  weight  of  water 
vapor  that  a  unit  volume  of  air  can  contain  decreases  with 
decrease  in  temperature  and  the  surplus  condenses.  Obvi- 
ously if  the  drop  in  temperature  be  prevented  there  can 


be  no  condensation.  The  problem  is  to  supply  sufficient 
heat  to  completely  vaporize  the  fuel  so  that  no  heat  for 
this  purpose  need  be  withdrawn  from  the  mixture.  If 
the  heat  of  vaporization  of  aviation  gasoline  be  75  cal. 
per  gram  (135  B.t.u.  per  pound)*  complete  vaporization 
will  produce  a  drop  in  mixture  temperature  of  26  deg.  C. 
(47  deg.  Fahr.)  with  an  air-fuel  ratio  of  10  to  1  and  a 
drop  of  about  14  deg.  C.  (25  deg.  Fahr.)  with  an  air- 
fuel  ratio  of  20  to  1.  It  is  safe  to  assume  that  the  mix- 
ture ratio  used  will  fall  within  these  limits.  The  above 
calculation  assumes  all  the  fuel  vaporized  and  all  the  heat 
used  in  vaporizing  the  fuel  to  be  supplied  by  the  mixture, 
while  usually  a  portion  of  this  heat  is  supplied  externally. 
From  these  considerations  it  appears  that  the  addition 
of  an  amount  of  heat  sufficient  to  increase  the  mixture 
temperature  25  deg.  C.  (45  deg.  Fahr.)  should  prove  a 
reasonable  guarantee  of  immunity  from  this  trouble.  The 
power  loss  that  this  would  entail  should  not  exceed  5 
per  cent. 

This  note  is  not  intended  as  a  sweeping  recommenda- 
tion of  additional  air  heating  for  every  airplane  engine. 
Such  a  course  would  be  akin  to  prescribing  medicine  for 
a  patient  without  first  being  assured  that  he  was  really 
sick.  The  aim  is  to  call  attention  to  a  "disease"  to  which 
aviation  engines  are  subject,  to  describe  its  symptoms,  and 
to  emphasize  its  seriousness.  Methods  of  prevention  or 
cure  can  be  consigned  with  safety  to  those  vitally  con- 
cerned. 


•Ricardo,  Automobile   Engineer,  February,   1921. 


Disk  Valve  Engine  Used  in  New  Car 


ONE  of  the  passenger  cars  marketed  for  the  first  time 
this  year  is  known  as  the  Ace,  and  the  principal 
feature  of  this  car  is  the  Guy  rotary  disk  valve  engine.  The 
disk  is  located  in  the  combustion  chamber.  It  bears  against 
the  cylinder  head  and  is  provided  with  four  radial,  rec- 
tangular slots  forming  ports.  In  the  cylinder  head  there 
are  four  corresponding  inlet  and  four  exhaust  ports.  As 
the  inlet  ports,  for  instance,  are  opened  every  time  the 
slots  in  the  valve  disk  register  with  the  inlet  ports  in  the 
cylinder    heads,    which    happens    four    times    during    one 


III  ml  of  Ace  engine,  showing  Guy  rotary  disk  valve 

revolution  of  the  disk,  and  as  they  need  to  be  opened  only 
once  every  two  revolutions  of  the  crankshaft,  the  disks  re- 
volve at  only  one-eighth  the  crankshaft  speed.  This  low 
speed  of  rotation  seems  to  be  the  chief  novelty.  The  inlet 
and  exhaust  ports  are  located  adjacent  to  each  other.  Inlet 
and  exhaust  ports  lead  to  two  concentric  passages  with 
outlets  on  opposite  sides  of  the  cylinder  head. 

The  claims  made  for  this  valve  are  that  it  insures  better 
scavenging,  gives  a  high  low-speed  torque,  is  self-cleaning 
and  that  lubrication  is  positive.  It  is  said  that  a  Guy 
disk  valve  used  in  an  engine  which  was  driven  more  than 


50,000  miles  showed  less  than  0.001  in.  wear  on  the  valve 
surfaces.  Silent  operation  and  freedom  from  warpage  are 
other  important  advantages  claimed. 


Sectional  view  of  Guy  disk  valve 
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Devices  for  Controlling  Headlight  Glare 

Specially  shaped  reflector  designed  to  keep  beam  of  light  below  eye  level 
requires  no  special  lens.  Ford  cars  are  now  being  regularly  equipped 
with  green  visor  lenses  and  device  for  focusing  the  bulb. 


THE  problem  of  controlling  headlamp  illumination  so 
as  to  effect  efficient  lighting  of  the  road  ahead  of 
the  car  and  yet  prevent  annoyance  by  glare  to  people 
traveling  in  the  opposite  direction  is  still  with  us.  Al- 
most every  conceivable  means  of  attack  has  been  made 
use  of  since  the  glare  problem  first  became  serious,  about 
1910.  At  first  absorbing  media,  such  as  amber  colored 
lenses,  were  used  to  quite  an  extent.  Later  came  lenses 
of  such  formation  as  to  break  up  or  disperse  the  light 
beam,  and  finally  it  was  decided  that  the  proper  principle 
to  use  was  to  control  the  direction  of  the  beam  of  light, 
so  it  falls  upon  the  road  surface  at  a  reasonable  distance 
ahead  of  the  car,  but  does  not  rise  to  a  sufficient  height 
to  reach  the  eyes  of  the  approaching  pedestrian  or  vehicle 
driver.  Use  of  the  dispersion  principle  does  not  seem 
logical,  for  we  first  place  behind  and  around  the  luminous 
source  a  carefully  made  reflector  to  gather  the  rays  into 
a  parallel  beam  and  then  place  in  front  of  the  source  a 
lens  which  breaks  the  beam  up  again  before  it  has  accom- 
plished any  useful  purpose.  The  eyes  of  other  users  of  the 
highway  are  always  above  the  level  of  the  headlights  and 
the  most  logical  plan  seems  to  be  to  direct  all  the  rays 
from  the  source  downwardly.  This  can  be  done  by  use 
of  lenses  of  prismatic  form ;  it  can  also  be  done  by  giving 
the  reflector  a  suitable  shape,  and  this  is  perhaps  the 
simplest  method. 

C.  W.  and  C.  H.  Crockett  have  developed  a  reflector 
which  permits  of  this  desirable  control  of  the  beam  of 
light.  This  reflector  is  in  the  form  of  one  smooth  con- 
tinuous surface,  but  within  the  concavity  of  the  reflector 


there  is  a  space,  in  which  the  source  of  light  may  be  placed, 
such  that,  when  the  light  source  is  wholly  in  the  space,  all 
of  the  light  falling  on  the  reflector  will  be  reflected  either 
horizontally  or  in  a  downward  direction. 

The  surface  of  the  reflector  is  generated  by  revolving, 
about  its  horizontal  axis,  a  parabolic  arc  whose  parameie* 


Photograph    of   surface    Illuminated    by   bear 
Crockett  reflector. 


Crockett    head    lamp    reflector. 


gradually  increases  as  the  arc  is  revolved  through  180 
deg.  from  its  upper  vertical  to  its  lower  vertical  position. 
Referring  to  the  drawings,  the  plane  GH,  through  the  axis 
A  and  on  one  side  thereof,  will  cut  the  reflector  in  a  para- 
bolic arc  B;  and  any  other  plane  GN  through  the  axis  A 
and  on  one  side  thereof,  will  cut  the  reflector  in  a  parabolic 
arc  having  a  parameter  greater  than  that  of  the  arc  cut  by 
the  plane  GH;  and  the  parameter  of  the  section  will  in- 
crease as  the  cutting  plane  passes  from  the  position  GH 
to  the  position  GK,  where  the  parameter  of  such  an  axial 
section  will  have  its  greatest  value,  the  corresponding  sec- 
tion of  the  surface  being  the  parabolic  arc  C.  Thus  the 
sections  of  the  surface,  made  by  planes  through  axis  A, 
are  parabolic  arcs,  all  having  the  common  axis  A  and  the 
common  vertex  V,  the  focus  of  each  arc  being  situated  on 
the  axis  A  between  F ,  which  is  the  focus  of  the  parabolic 
arc  B  and  which  is  the  focus  nearest  the  vertex  V,  and  F', 
which  is  the  focus  of  the  parabolic  arc  C  and  which  is  the 
focus  farthest  from  the  vertex  V. 

The  sections  made  by  planes  perpendicular  to  the  axis 
A  and  in  the  form  IH.JK,  which  consists  of  two  semi- 
ellipses,  IHJ  and  IKJ,  having  a  common  center  G  and  a 
common  axis  /,/,  GH  being  less  than  GI,  while  GK  is 
greater  than  GI. 

If  the  reflecting  surface  is  a  right  parabolic  cylinder, 
whose  intersection  with  the  vertical  plane  through  the  axis 
.4  is  shown  in  the  curves  B  and  C,  and  if  a  point  of  light 
L  is  placed  above  the  horizontal  axis  A,  and  in  the  vertical 
plane  through  A,  and  forward  of  the  line  D  drawn  from 
the  focus  F  to  a  point  on  the  parabolic  arc  R  which  corre- 
sponds to  the  upper  forward  edge  of  the  reflector,  none  of 
the  rays  of  light  falling  on  the  upper  portion  of  the  sur- 
face will  be  reflected  in  an  upward  direction;  for,  if  a  point 
of  light  is  situated  at  the  focus  F,  any  ray  FP  will  be  re- 
flected in  the  direction  PM  parallel  to  the  axis,  and  there- 
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fore  any  ray  LP  from  the  light  L  will  be  reflected  in  the 
direction  PR — downward.  Again,  if  a  point  of  light  L  is 
placed  above  the  axis  A,  and  in  the  vertical  plane  through 
A,  and  to  the  rear  of  the  line  E  intersecting  the  focus 
F'  and  extending  to  a  point  on  the  parabolic  arc  C  which 
corresponds  to  the  lower  forward  edge  of  the  reflector, 
none  of  the  rays  of  light  falling  on  the  lower  portion  of 
the  surface  will  be  reflected  in  an  upward  direction;  for, 
if  a  point  of  light  is  situated  at  the  focus  F',  any  ray  F'P' 
will  be  reflected  in  the  direction  P'M'  parallel  to  the  axis, 
and  therefore  any  ray  LP'  from  the  light  L  will  be  reflected 
in  the  direction  P'R' — downward.  Hence,  if  a  point  of 
light  L  is  placed  above  the  axis,  and  in  the  vertical  plane 
through  the  axis  and  forward  of  the  line  D  and  to  the  rear 
of  the  line  E,  that  is,  if  it  is  placed  in  the  shaded  triangle 
whose  base  is  FF',  none  of  the  light  falling  on  any  portion 
of  the  surface  will  be  reflected  in  an  upward  direction. 
But  there  will  be  upward  reflection  if  any  part  of  the 
source  of  light  is  outside  of  this  triangle. 

When  the  surface  is  one  of  double  curvature,  as  it  is  in 


all  reflectors,  the  direction  of  the  reflected  ray  is  not  easily 
determined,  but  somewhat  similar  conclusions  are  true  for 
the  Crockett  reflector.  There  is  a  limited  space,  projected 
in  the  shaded  triangle  bounded  by  the  lines  D,  E  and  A, 
such  that,  if  the  source  of  light  is  contained  entirely  with- 
in this  space,  none  of  the  rays  of  light  will  be  reflected  in 
an  upward  direction.  But  there  will  be  some  upward  re- 
flection if  any  part  of  the  light  source  is  outside  of  this 
space. 

A  test  of  this  reflector  was  made  by  the  Electrical  Test- 
ing Laboratories  of  New  York  City  using  a  Mazda  B  head- 
lamp bulb  of  18  spherical  candle-power.  The  maximum 
beam  candle-power  was  11,000.  The  photographic  record 
of  this  test  is  reproduced  herewith,  and  it  will  be  seen  that 
there  is  no  light  above  the  42  in.  line.  The  reflector  is  said 
to  meet  the  anti-glare  provisions  of  the  laws  of  New  York, 
New  Jersey  and  Massachusetts.  With  a  reflector  of  this 
type  a  plain  glass  lens  can  be  used,  and  it  is  believed  that 
this  reflector  affords  the  least  expensive  means  of  dealing 
with  the  troublesome  glare. 


Ford  Green  Visor  Lens 


Fr^  ORD  cars  are  now  coming  through  regularly  equipped 
with  non-glaring  head  lights  known  as  the  Ford  green 
visor  head  lamps,  installation  of  these  head  lamps  having 
started  in  March.  The  Ford  company  has  also  placed  on 
sale  replacement  lenses  for  the  cars  already  in  use.  The 
new  head  lamp  has  been  tested  and  approved  in  the  states 
of  Connecticut,  New  York,  Pennsylvania,  Maryland  and 
Wisconsin,  in  the  District  of  Columbia  and  in  the  city  of 
Detroit,  and  tests  are  at  present  being  conducted  in  Cali- 
fornia. 

According  to  the  Ford  Motor  Co.,  this  device  has  been 
adopted  in  an  effort  to  provide  a  head  lamp  which  will  give 
ample  light  for  driving  and  at  the  same  time  eliminate 
glare. 

The  diagram  herewith  shows  the  illumination  ob- 
tained in  the  New  York  tests  and  indicates  that  the  equip- 
ment complies  with  both  the  light  and  anti-glare  require- 
ments. The  new  lamp  comprises  the  standard  Ford  para- 
bolic reflector  of  1%  in.  focal  length.  The  lens  has  the 
upper  part  painted  green.  The  visor  extends  %  in.  below 
the  center  of  the  lens  and  is  tapered  back  to  a  distance  of 
lJs  in.  above  the  center  line  at  each  side.  A  special  double 
filament  bulb  is  supplied  carrying  a  helical  major  filament, 
closely  wound  and  7  32  in.  in  length.  This  filament  is 
specially  focused  with  the  filament  drawn  back  of  the  focal 
center  of  the  i-eflector  until  the  front  end  of  the  filament 
is  at  the  focus.  The  tip  of  the  filament  being  at  the  focal 
center  gives  the  direct  beam  required,  while  the  remainder 


of  the  filament  behind  the  center  distributes  light  to  the 
sides  of  the  lamp. 

Standard  adjusting  directions  have  been  supplied  all 
dealers.  A  shop  layout  for  focusing  and  aligning  the  lamps 
is  shown  in  the  sketch  herewith.  The  empty  car  is  put  on 
a  level  surface  in  front  of  a  white  wall  or  screen  25  ft. 
from  the  front  of  the  head  lamps.  This  wall  must  be  in 
semi-darkness  or  sufficiently  shielded  from  direct  light  to 
enable  the  light  spots  upon  it  from  the  head  lamps  to  be 
clearly  seen.  The  bright  lights  are  turned  on  and  the 
lamps  focused  by  means  of  the  screw  at  the  back  of  the 
lamps,  first  one  lamp  and  then  the  other,  drawing  the  bulb 
filament  slightly  back  of  the  focal  center  of  the  reflector 
until  a  semi-circular  spot  of  light  is  obtained  on  the  wall, 
with  the  flat  side  up  and  with  a  concentrated  circular  cen- 
tral portion.  In  focusing  the  bulb  is  drawn  back  to  obtain 
as  wide  a  spread  as  possible  and  still  maintain  the  ap- 
proximately flat  top  line  and  the  concentrated  central  por- 
tion. In  general,  the  spot  of  light  when  properly  focused 
will  measure  about  5  or  6  ft.  across  the  top. 

In  aligning  the  head  lamps  the  brackets  are  bent  so 
that  the  top  lines  of  the  bright  spots  on  the  wall  are  set 
at  a  line  28  in.  above  the  level  of  the  surface  on  which  the 
car  stands.  The  half  cone  of  light  from  each  head  lamp  is 
to  extend  straight  forward;  that  is,  the  centers  of  the 
concentrated  circular  portions  must  be  28  in.  apart.  In 
assembling  at  the  Ford  plant,  this  is  the  last  step  taken 
before  the  cars  leave  the  line. 
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Ford      Green     Visor     Head      Lamp 

showing     dimensions     and     location 

of   visor. 


ROAD  LEVEL  - 


4800  cp  MIN  =  REQUIRED  BY  LAW    , 

atpointaorboratI 
some  point  between 
=  ford  lamps  ata  i 
=  ford  lamps  at  b 


7000cp 
-  21000  cp. 


7FEET =HF 


1200cnM«C«EDBY 
LAW  AT  POINT 
EORFORAT 
SOME  PONT 
BETWEEN 

1450CD.  =  FORD  LAMPS 
AT  E 

3500Cp  =  FORD  LAMPS 
ATF 


Diagram    of    Ford    Head    Lamp   Illumination. 
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An  Analysis  of  Elements  Which  Govern 
Automobile  Fuel  Economy 


Parti 


A  paper  containing  much  useful  information  in  regard  to  the  factors 
which  determine  rolling  resistance,  frictional  and  other  losses  which  are 
encountered  in  converting  the  heat  in  fuel  burned  in  the  engine  into  trac- 
tive effort  at  the  periphery  of  the  driving  tires. 

By  W.  S.  James* 


AN  attempt  has  been  made,  first,  to  analyze  and  state 
the  factors  effecting  the  power  requirements  of 
cars;  second,  to  analyze  and  state  the  factors  af- 
fecting the  amount  of  power  supplied  the  car  as  fuel  to 
produce  at  the  road  the  power  required  for  transportation. 

The  power  required  to  propel  rubber-tired  vehicles  over 
roads  is  delivered  to  the  road  by  the  wheels  as  thrust  or 
tractive  force  which  is  used  (a)  to  overcome  wind  re- 
sistance, (o)  to  overcome  the  resistance  to  the  rolling  of 
rubber-tired  vehicles,  (c)  to  produce  linear  acceleration 
of  the  car  masses  and  angular  acceleration  of  the  wheels 
and  (d)  to  overcome  gravity  deceleration  when  climbing 
hills. 

The  thrust  or  tractive  force  required  to  overcome  wind 
resistance  is  proportional  to  the  projected  frontal  area 
of  the  car  and  to  the  square  of  the  velocity  of  the  car 
relative  to  the  air. 

F  =  CAV1 
where  A  =  area  in  sq.  ft.,  C       constant  of  proportional- 
ity, F  =  force  in  lb.  and  V  =  velocity  in  miles  per  hr. 

The  constant  of  proportionality  C  varies  with  the  type 
of  body  and  no  reliable  information  seems  to  be  available 
on  the  effect  of  changes  in  body  shape  on  this  figure. 
Values  of  C  vary  from  0.0030  to  6.0042  according  to  vari- 
ous authorities.  The  measurement  of  the  projected 
frontal  area  of  17  different  representative  makes  of  car 
gave  an  average  value  of  26  sq.  ft.,  the  minimum  being 
24  and  the  maximum  30  sq.  ft. 

The  thrust  or  tractive  force  required  to  overcome  the 
road  resistance  to  rolling  of  rubber-tired  vehicles  is 
nearly  independent  of  speed  (see  Table  1)  and  depends  on 
(a)  the  weight  of  the  vehicle,  (b)  the  character  of  the 
road  surface,  (c)  the  construction  of  the  tires,  (d)  the 
inflation  pressure  of  pneumatic  tires  and  (e)  on  the  type 
of  wheel  bearings.  The  rolling  resistance  of  rubber-tired 
vehicles  over  different  types  and  conditions  of  road  sur- 
face varies  widely.  Values  of  this  resistance  according 
to  various  authorities  run  from  9  to  19  lb.  per  1000  lb. 
of  car  weight  on  hard  smooth  concrete  asphalt,  wood  or 
macadam,  and  may  reach  150  to  250  lb.  in  sand.  There 
is  little  information  available  as  to  the  effect  of  tire  con- 
struction on  rolling  resistance.  For  a  given  car  weight 
the  variation  in  road  surface  resistance  is  by  far  the  most 
important  item  to  consider  in  the  reduction  of  rolling 
resistances. 


The  tractive  force  required  to  give  a  linear  acceleration 
to  the  mass  of  the  car  and  an  angular  acceleration  to 
the  wheels  is  directly  proportional  to  the  weight  of  the 
car  and  the  weight  and  moment  of  inertia  of  the  wheels. 
The  force  required  to  accelerate  the  wheels  is  about  2  to 
4  per  cent  of  the  total  tractive  force  and  can  be  neglected. 


•Associate    physicist    at    the    Bun  Washington, 

D.  C.     Condensed   from  a  paper  presented  at  the  Semi-Annual   Meet- 
ing of  the  Society  of  Automotive  Engineers. 


TABLE   1- 

—RESISTANCE  TO  ROLLING  OF  PNEUMATIC-TIRED  VI 

iHICLEi 

AT   VARIOUS   SPEEDS 

Speed, 
M.P.H 

Wheel  Resistance  per 

1000  Lb.  Car  Weight  Lb. 

Total 

Tires 

Windage 

Total 

for  I  ':ir 

30-Hp. 

Renault 

6.2 

5.4 

4.:, 

0.9 

12.4 

5.4 

4  5 

0.9 

17.9 

23.3 

IS. 7 

5.7 

4.." 

1.2 

16.7 

22.4 

24.9 

6.1 

4.5 

1.6 

14.3 

20  1 

31.1 

6.3 

4.5 

1.8 

11'  9 

111. 'J 

37.3 

6.8 

4.6 

2.2 

14.:, 

21.3 

43.6 

7.4 

4.6 
40-Hp. 

2.8 
Daimler 

17.1 

24.5 

6.2 

6.4 

5.6 

0.8 

12.4 

6.4 

5.6 

O.S 

18.7 

7.0 

5.9 

1.1 

16  6 

23. 6 

24.9 

7.3 

5.7 

1.6 

17.3 

24.6 

31.1 

1.9 

17.1 

2  i  1 

37.3 

?!s 

5.4 

2  1 

18.0 

25.8 

43.6 

8  6 

2.8 

18.9 

27.5 

40.7 

9.0 

5  8 

3.2 

18.3 

27.3 

Mercedes  Electric 

6.2 

7.4 

11  5 

21  9 

12.4 

7.9 

14.7 

22.6 

18.7 

8.4 

16.8 

24.2 

24.9 

8.9 

17.9 

26.8 

31.1 

9.2 

21.5 

30.7 

15-Hp.    Bussing  Motor  True] 

k 

fi.2 

3  8 

13.7 

17.5 

9.3 

1.8 

13.3 

1  VI 

12  1 

5    1 

13.7 

L9  0 

15  ■■ 

5.9 

14.4 

20.8 

100-Hp.  Benz  Racing  Car 

31.1 

7.1 

24.0 

31.1 

13.6 

7.6 

30.0 

a  i  6 

55.9 

r.  9 

31.0 

68.4 

10  1 

31.0 

41.4 

80.7 

L3  '1 

81.0 

i  i  •; 

93.3 

1  1  i> 

29.0 

43.0 

75-Hp.  Adler  Racing  Car 

24.9 

10.7 

34.7 

45.4 

37.3 

10.7 

6 

16  3 

49.7 

10.7 

- 

49.4 

62.1 

12.8 

36.3 

49.1 

74.7 

10.7 

36.5 

Inflation- 

Rolling  Res 

(stance 

Pressure, 

of  !■' 

ronl  Wl Is 

Lb.  per 

Speed. 

per 

1000  Lb.  of 

Tires 

Sq.  In. 

.M.IMI. 

Car  Weight.  Lb. 

Car  A— 

-32x4 

60 

20 

10.4 

Silvertown  Cord 

30 

10.4 

40 

12.3 

Car  B— 

-32x4 

65 

21 

21.1 

Plain  Fahr 

27 

21.8 

34 

20.5 

41 

21.3 

Car  C— 

-35x5 

60 

21 
27 
84 

41 

16.7 
16. i) 
1«  3 

l«.l 
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An  acceleration  of  from  3  to  4  ft.  per  sec.  per  sec.  is 
usually  demanded  in  good  performance,  but  accelerations 
as  high  as  5  and  6  ft.  per  sec.  per  sec.  are  very  uncom- 
fortable for  passengers.  The  tractive  force  required  per 
1000  lb.  of  car  weight  for  several  rates  of  acceleration, 
including  an  additional  force  of  3  per  cent  for  wheel  ac- 
celerations, is  given  in  Table  2. 

TABLE   2 — TRACTIVE  FORCE  REQUIRED  FOR  ACCELERATION 

Acceleration,  Tractive  Force, 

ft.  per  sec.  per  1000  Lb.  of 

per  sec.  Car- Weight,  lb.* 

0.E  16 

1.0  32 

1.5  48 

2.0  64 

2.5  80 

3.0  96 

3.5  112 

4.0  124 
*An  additional  3  per  cent  is  assumed  for  wheel  acceleration. 

The  tractive  effort  required  to  overcome  grades  is 
equal  to  the  product  of  the  car  weight,  gravity  accelera- 
tion and  the  sine  of  the  angle  of  grade.  For  grades  less 
than  14  per  cent  the  per  cent  grade  can  be  used  in  place 
of  the  sine  of  the  angle  with  an  inaccuracy  of  only  1  per 
cent.  In  cities  the  grades  are  kept  below  10  per  cent  un- 
less extraordinary  conditions  must  be  met.  Tractive  force 
per  1000  lb.  of  car  weight  for  grades  up  to  14  per  cent  is 
given  in  Table  3. 

TABLE  3 — TRACTIVE  FORCE  REQUIRED  TO  OVERCOME  GRADES 

Tractive  Force 

x             Grade,  per  1000  Lb.  of 

percent  Car- Weight,  lb. 

1  10.0 

2  20.0 

3  30.0 

4  40.0 

5  50.0 

6  59.9 

7  69.8 

8  79.7 

9  89.7 

10  99.6 

11  109.4 

12  119.3 

13  128.5 

14  138.6 

15  148.0 

The  power  or  tractive  effort  required  for  acceleration  and 
hill-climbing  are  performance  requirements  independent  of  the 
road  surface  and  wind-resistance.  They  can  be  considered  as 
one  power-demand  interchangeable  in  application  as  both  are 
essential  accelerations  and  seldom  demanded  at  the  same  time. 
The  only  point  of  difference  lies  in  the  fact  that  hill-climbing 
does  not  necessarily  involve  wheel  acceleration.  This  item  is 
small  and  for  the  purposes  of  this  illustration  can  be  neglected. 

To   illustrate   the   relation   existing  between   the   three 


major  power  demands,  wind  resistance,  road  rolling  re- 
sistance and  acceleration,  the  characteristics  of  the  aver- 
age 1921  American  car  have  been  computed  and  the  re- 
sults are  given  in  Table  4.  It  will  be  noticed  that  tne 
tractive  force  available  to  overcome  wind  and  road  resist- 
ance and  produce  acceleration  varies  less  than  4  per  cent 
over  the  driving  range  of  speeds  from  10  to  35  m.p.h. ; 
that  the  tractive  force  available  to  overcome  rolling  "re- 
sistance and  produce  acceleration  varies  more  than  25 
per  cent  over  the  same  range  of  speeds;  and  further  that 
grades  of  from  9  to  4.5  per  cent  can  be  negotiated  at 
speeds  from  20  to  35  m.p.h.,  dependent  on  the  road  re- 
sistance to  rolling.  If  the  car  characteristics  chosen  are 
representative  of  the  present  American  product  meeting 
the  demands  of  the  driving  public,  the  performance  de- 
mands of  the  public  are  in  no  way  unreasonable  with  our 
roads  as  they  are  to-day. 

Fuel  conservation  from  the  point  of  view  of  power  de- 
mands of  the  car  would  be  greatly  furthered  by  a  sound, 
far-sighted  good  roads  program.  The  power  demands  to 
overcome  grade  and  high  average  rolling  resistance  would 
not  only  be  reduced  but,  more  important  still,  car  weights 
could  be  reduced  without  any  sacrifice  of  constructional 
sturdiness.  Any  reduction  in  car  weight  means  an  al- 
most proportionate  decrease  in  the  power  required  and 
therefore  in  the  fuel  to  supply  the  power. 

The  processes  involved  in  the  production  of  power  at 
the  rear  wheel  rims  from  fuel  supplied  the  engine  may 
be  divided  into  four  main  groups;  (a)  the  preparation 
of  an  explosive  mixture  of  fuel  and  air,  (6)  the  trans- 
formation of  the  chemical  energy  latent  in  the  explosive 
mixture  into  gas  pressure,  (c)  the  transformation  of  the 
gas  pressure  produced  into  crankshaft  torque  and  (d)  the 
transformation  of  crankshaft  torque  to  thrust  at  the  road 
surface. 

The  preparation  of  an  explosive  mixture  of  air  and  fuel 
involves  three  major  factors;  (a)  proportioning  the 
proper  weight  of  air  to  a  given  quantity  of  fuel,  (6)  mix- 
ing the  fuel  and  air  as  intimately  as  possible,  and  (c) 
controlling  the  weight  of  combustible  mixture  used  in  a 
unit  of  time. 

In  proportioning  the  air  and  fuel  it  is  important  *to 
know  the  limiting  values  of  the  ratios  of  weight  of  air 
to  weight  of  fuel  which  will  explode  under  cylinder  con- 
ditions. There  are  some  data  available  on  this  subject 
but  they  are  inadequate. 

TABLE  5 — EXPLOSIVE  RANGE  OF  MIXTURES  OF  GASOLINE 
VAPOR   AND  ATR 
Initial  Lean 

Temperature,  Explosive 

deg.  fahr.  Limit 

73  23  to  25 

392  25  to  27 

572  30  to  31 

752  31  to  37 


Car 

Available  i 

■ 

i'  per  niOOLb. 

M.P.H. 

of  Car- Weight.  Lb. 

15 

107.3 

16 

105.2 

20 

107.6 

25 

106.0 

30 

103.9 

35 

40 

98.0 

45 

9  1  1 

86.8 

TABLE   4 — ROAD    CHARACTERISTICS   OF   THE   AVERAGE    1921    AMERICAN    CAR 

Thrust  Available 
Thrust  Available-1  for  for  Acceleration  with 

Road-Resistance  and 
Acceleration  per  1000 
Lb.  of  Car-Weight,  Lb. 
102.4 
103.4 


Air-Resistance2 

100  Lb.  of 

Car  Weight,  Lb. 


13.4 
19.2 
26.0 
34.1 
43.4 
53  8 


92.6 
84. 7 
75.2 
64.9 
50.7 
33.0 


Road- 

Res 

:istanees  per  1 "i1" 

Lb, 

ol  I  lax- Weight 

of 

10  Lb. 

20  Lb. 

oil    1,1 

92 

S3 

70 

93 

S3 

73 

89 

79 

69 

83 

73 

63 

75 

65 

55 

22 


12 


i-i'ii,    ,i.        i  ed   In   thl  fere  a   maximum  of  33  hp.  at  2270  r.p.m.  ;  a  transmission  and  rear-axle  efficiency 

of  85   per  cent;   the   torqui      peed   curvi  proportional  to  that  given   in  a  paper  by  A.   L.    Nelson,   published  in   AUTO- 

MOTIVE INDUSTI  I  .  a.  rear-axle  ratio  of  4.42  to  1  ;  a  car-weight  of  309G  lb.  without  any  load 

i :  1 1    per  weight  of  750  lb 

•Projected   frontal   area   ol  i     ft.     The  division  of  the  total   car  resistance  by  the  car-weight    dues   not  mean 

thai    the  air-resistance   varies   with    the  car  wight.      It   was  done   for  ease  of  comparison  with    the  available   thrust   and 

ci    for   l lb  ,  ■ 

aTen  pounds   tractive   force  per  1000   lb.  of  car-weight  is    nearly    equivalent    to    the    tractive    force    required    to    move 

1  "MO     lb.     UP     a     1      |"T     '•'lit     )"  I"!' 
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In  an  engine  cylinder  the  explosive  charge  is  diluted 
by  the  products  of  combustion  from  the  previous  work- 
ing stroke.  At  the  end  of  the  exhaust  stroke  there  re- 
mains in  the  clearance  volume  an  almost  constant  weight 
of  exhaust  gas  irrespective  of  the  engine  speed  and  load. 
As  the  weight  of  unburned  charge  taken  in  decreases  with 
any  decrease  in  the  load,  the  percentage  of  exhaust  gas 
dilution  increases.  The  effect  of  inert  gas  dilution  on  ex- 
plosive range  of  gasoline-air  mixtures  has  not  been  ex- 
tensively investigated.  Fig.  1  is  drawn  from  admittedly 
meager  data  on  this  subject.  It  indicates  that  the  less 
the  stratification  or  the  greater  the  turbulence  of  the  cyl- 
inder contents,  the  richer  the  leanest  mixture  which  will 
fire  regularly  must  be.  From  the  viewpoint  of  fuel  econ- 
omy, the  lean  explosive  limit  of  the  mixture  of  air,  fuel 
and  exhaust  gases  in  the  cylinder  at  ignition  sets  a  maxi- 
mum limit  of  leanness  and,  therefore,  thermal  efficiency 
unless  charge  "stratification"  is  resorted  to. 

Within  the  explosive  proportion  limits  there* are  two 
mixture  proportions  which  are  interesting  from  the  point 
of  view  of  internal  combustion  engines  and  one  from  an 
academic  viewpoint.  These  are  (a)  maximum  economy 
mixtures,  (o)  maximum  power  mixtures  and  (c)  chemi- 
cally "correct"  mixtures.  Excellent  experimental  work 
has  been  done  by  several  observers  on  maximum  economy 
mixtures,  and  it  is  concluded  that  the  mixture  for  maxi- 
mum economy  is  the  leanest  mixture  on  which  the  engine 
will  fire  regularly,  usually  about  16  to  1.  Mixture  ratios 
for  maximum  power  development  have  also  been  care- 
fully studied,  and  found  to  be  practically  independent  of 
speed  and  load  and  to  vary  from  11  to  1  to  13  to  1. 

Effect  of  Mixture  Proportions 

If  equal  proportions  of  each  of  the  10  compounds  of 
the  paraffin  series  be  mixed  in  a  single  fuel  and  chemi- 
cally correct  mixture  ratio  of  the  average  would  be  in- 
correct for  the  lightest  or  heaviest  component  by  only  1.2 
per  cent.  Similarly  such  a  mixture  for  the  aromatics 
would  be  incorrect  by  3.5  per  cent,  for  the  acetylenes  1.3 
per  cent  and  always  correct  for  the  defines. 

It  will  be  noticed  that  the  maximum  economy  mixtures 
are  leaner  and  the  maximum  power  mixtures  are  richer 
than  the  chemically  correct  mixtures.  The  presence  of 
exhaust  gases,  the  law  of  mass  action  and  the  limited  time 
available  for  the  completion  of  the  reaction  would  explain 
why  all  three  mixtures  are  not  the  same.  At  the  present 
time  our  knowledge  of  the  relations  between  these  fac- 
tors is  insufficient.  In  a  cylinder  of  fixed  dimensions,  as 
the  oxygen  occupies  a  greater  volume  than  the  fuel  vapor 
it  must  be  entirely  consumed  to  obtain  the  maximum 
power.  To  accomplish  this  in  the  shortest  possible  time 
an  excess  of  vapor  must  be  present.  In  the  same  way 
when  all  the  fuel  is  to  be  consumed  as  in  the  case  of 
maximum  economy  mixtures,  excess  air  must  be  present. 

To  indicate  what  the  variation  in  the  mixture  ratio 
with  changes  in  the  speed  and  the  load  is  with  present 
carbureters,  several  makes  of  stock  carbureters,  repre- 
senting at  least  60  per  cent  of  the  total  number  of  car- 
bureters in  use  to-day,  have  been  tested  in  the  carbureter 
test  plant  at  the  Bureau  of  Standards.  The  results  show 
that  there  is  little  agreement  among  carbureter  manufac- 
turers as  to  the  variation  of  mixture  ratio  requirements 
with  changing  loads  and  speeds. 

The  average  mixture  ratio,  computed  from  exhaust  gas 
analysis,  supplied  the  engines  of  23  average  cars  tested 
under  winter  conditions  by  the  Bureau  of  Mines,*  varied 
from  12  to  13.5,  corresponding  more  nearly  to  maximum 
power  than  maximum  economy. 


Mixing  and  Vaporization 

Insufficent  fuel  and  air  mixing  is  probably  the  source 
of  the  greatest  fuel  waste  to-day.  Poor  distribution 
among  cylinders  and  the  need  for  over-rich  mixtures  when 
starting  and  accelerations  are  the  result  of  insufficient 
mixing.  Minute  and  thorough  subdivision  of  the  fuel  is 
the  solution  of  the  mixing  problem.  The  difficulties  in- 
volved in  attaining  thorough  mixing  are  realized  when 
it  is  appreciated  that  (a)  when  liquid  gasoline  is  injected 
into  an  airstream  probably  not  more  than  a  small  per- 
centage is  ever  vaporized  before  entering  the  engine  cyl- 
inder except  when  the  air  in  the  manifold  is  heated;  (o) 
a  cube  of  liquid  gasoline  0.1  in.  on  a  side  is  all  that  is 
required  to  be  mixed  with  a  cube  of  air  2.1  in.  on  a 
side;  (c)  when  the  cube  of  gasoline  is  evaporated  the 
vapor  occupies  a  cube  0.6  in.  on  a  side;  and  (d)  from 
0.1  to  1.0  sec.  elapses  from  the  time  the  liquid  fuel  leaves 
the  carbureter  jet  until  it  is  ignited  within  the  cylinder. 
Subdivision  of  the  fuel  may  be  accomplished  in  two  ways, 
(a)  by  vaporization  or  change  in  state,  and  (b)  by 
minute  subdivision  of  the  liquid  or  atomization. 
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•See  Gasoline  Losses  Due  to  Incomplete  Combustion  in  Motor 
Vehicles,  by  A  C.  Fieldner,  A.  A.  Str&ub  and  G.  W.  Jones,  published 
In  Journal  of  Industrial  and  Engineering    Ohemittry,  vol.    18,   p.   51. 


Pi-oportionof  Weight  of  Inert  Gases  to  Total  Weight  of  Cylinder  Content^percent 
Fig.    1 — Effect    of    an    increase    in    the    weight    of    the 
inlet     gases     on      the      maximum      air-fuel      ratio      for 
explosibility. 

Vaporization  of  the  liquid  fuel  gives  the  most  minute 
subdivision  attainable.  To  vaporize  the  fuel  a  definite 
quantity  of  heat  must  be  supplied  per  pound.  The  latent 
heat  of  vaporization  and  specific  heats  of  the  liquid  for 
gasolines  and  some  pure  compounds  found  in  liquid  fuels 
are  given  in  the  series  of  articles  by  Ricardo  published 
in  recent  issues  of  Automotive  Industries.  Variation 
in  the  latent  heat  values  are  to  be  expected  from  the 
known  variation  in  the  composition  of  gasolines.  Vapor- 
ized fuel  occupies  over  200  times  the  volume  of  the  liquid 
fuel  before  vaporization,  and  in  an  explosive  mixture  the 
vapor  volume  represents  from  1  to  .2.5  per  cent  of  the 
total  volume  of  the  charge. 

Complete  vaporization  of  the  fuel  would  decrease  the 
volume  of  air  which  could  be  admitted  to  a  fixed  cylinder; 
hence,  the  power  of  the  engine  by  about  2  per  cent.  On 
the  other  hand,  the  cooling  of  the  charge  caused  by  such 
evaporation,  if  no  heat  were  supplied  the  air  from  ex- 
ternal sources,  would  contract  the  air  by  some  7  per  cent, 
thus  increasing  the  power  output  by  this  amount.  Thus 
vaporization  of  the  fuel  causes  a  net  increase  in  the  power 
output,  and  the  heating  of  the  charge  in  the  manifold,  a 
decrease.  The  temperature  required  fur  complete  vapori- 
zation is  at  least  equal  to  the  temperature  at  which  the 
vapor  pressure  of  the  fuel  equals  its  partial  pressure  in 
the  explosive  mixture.  If  this  is  more  than  about  20  deg. 
Fahr.  above  that  of  the  entering  air,  a  net  loss  of  air 
volume  will  result. 

Sufficiently  fine  atomization  of  the  liquid  fuel  at  the 
carbureter  jet  and  subsequent  vaporization  within  the 
cylinder  during  compression  would  accomplish  the  same 
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result  as  vaporization  without  the  attendant  loss  of  air 
volume  and  power  output. 

Charge  Quantity  Control 

Three  methods  have  been  used  to  control  the  quantity 
of  explosive  charge  used,  namely,  reducing  (a)  the  mani- 
fold pressure  but  not  the  volume  of  the  charge  drawn 
from  it  which  is  the  usual  throttle  control;  (b)  the  effec- 
tive time  interval  of  inlet  valve  opening;  but  not  the 
manifold  pressure  or  what  is  known  as  variable  inlet 
valve  timing;  and  (c)  the  weight  of  the  combustible 
charge  but  not  the  cylinder  charge  weight  or  the  stratifi- 
cation and  direct  fuel  injection  method.  In  the  first 
method  the  power  required  to  pump  the  cylinder  charge 
from  the  manifold  to  the  exhaust  pressure  increases  with 
a  reduced  load,  thus  reducing  the  economy  with  the  load. 
At  20  per  cent  full  load  the  loss  in  economy  may  amount 
to  about  20  per  cent.  Exhaust  gas  dilution  also  increases 
with  a  reduction  in  the  load  and  thus  reduces  the  lean- 
ness of  the  mixtures  which  will  explode.  When  variable 
inlet  valve  timing  is  used  there  is  no  increase  in  the 
"pumping  loss"  with  a  reduction  in  the  load,  and  the  ex- 
haust gas  dilution  increases  with  a  reduction  in  the  load 
in  the  same  manner  as  when  charge  throttling  is  used. 
However,  mechanical  complications  are  introduced.  Re- 
sults on  a  test  of  an  engine  using  a  late  closing  inlet  valve 
show  that  at  a  little  less  than  half  load  the  fuel  consump- 
tion was  about  50  per  cent  less  than  that  attained  when 
using  fixed  valve  timing  and  the  usual  throttle  control. 
In  the  case  where  charge  stratification  is  relied  on  en- 
tirely, "pumping  loss"  is  entirely  eliminated.  As  yet  no 
commercial  application  of  direct  injection  engines  has 
been  made  to  automobiles.  Mr.  Ricardo  gives  results 
from  tests  of  an  engine  using  stratified  charge  and  fuel 
throttling  for  reduced  loads.  The  results  show  a  remark- 
ably constant  thermal  efficiency  of  from  30  to  35  per  cent 
from  full  load  to  about  0.15  load. 

The  chemical  energy  of  the  explosive  mixture  supplied 
the  cylinder  is  transformed  into  gas  pressure  by  (a)  an 
increase  in  temperature  of  the  gases  within  the  cylinder 
resulting  from  heat  added  during  combustion  and  (6)  a 
difference  in  specific  volume  of  the  gases  before  and  after 
combustion,  due  to  a  change  in  the  number  of  molecules 
during  combustion. 

The  voltage  necessary  to  produce  an  ignition  spark 
varies  from  about  2000  to  15,000  volts,  increasing  with 
increase  in  density  of  the  charge  and  length  of  spark  gap 
at  constant  temperatures  of  the  electrodes.  Recently  it 
has  been  found  that  an  increase  in  the  temperature  of  the 
spark  plug  electrodes  decreases  materially  the  sparking 
voltage  required.  This  decrease  may  amount  to  as  much 
as  50  per  cent.  It  has  been  shown  that  when  a  truly  ex- 
plosive charge  surrounds  the  spark  gap  any  spark  passing 
the  gap  will  ignite  the  charge.  It  has  not  been  shown, 
however,  that  this  is  true  if  the  explosive  charge  be  near 
the  limit  of  inflammability,  from  either  incomplete  vapori- 
zation or  dilution.  The  results  of  the  experiments  on  the 
explosive  limits  of  mixtures  indicate  that  the  character 
of  the  spark  discharge  has  a  decided  effect  on  ignition. 
The  effect  of  spark  characteristics  on  the  ignition  of 
poor  mixtures  needs  further  attention. 

Mention  should  be  made  of  "spontaneous"  or  "auto- 
ignition"  temperatures.  Spontaneous  ignition  tempera- 
ture is  usually  thought  of  as  the  temperature  at  which  a 
given  mixture  ignites  without  ignition  being  supplied  at 
any  point  from  an  outside  source.  Spontaneous  ignition 
may  occur  in  an  engine  cylinder  with  certain  fuels  and 
compression  ratios.  When  an  engine  is  operating  certain 
metal  parts,  such  as  spark  splug  electrodes  and  valves,  or 
carbon  deposits,  remain  at  a  higher  temperature  than  the 
average  temperature  of  the  charge.     If  the  temperature 


of  any  of  these  surfaces  is  sufficiently  above  the  ignition 
point  of  the  fuel  so  that  it  can  supply  enough  heat  to 
raise  a  portion  of  the  charge  to  the  spontaneous  ignition 
temperature,  ignition  will  take  place  even  though  the 
average  temperature  of  the  gas  is  below  its  spontaneous 
ignition  temperature.  The  lower  the  ignition  temperature 
of  the  gas,  the  smaller  the  rise  in  temperature  necessary 
to  be  produced  in  this  way.  Hence,  ignition  of  this  sort 
will  occur  in  the  engine  at  average  mixture  temperatures 
lower  than  the  spontaneous  ignition  temperatures  of  the 
fuel,  but  these  average  mixture  temperatures  will  vary 
under  the  same  cylinder  conditions  with  different  fuels  in 
much  the  same  manner  as  the  true  spontaneous  ignition 
temperatures  of  the  fuels.  It  has  been  shown  that  the 
spontaneous  ignition  temperature  for  hydrogen  at  least 
is  materially  raised  by  the  dilution  of  the  explosive  mix- 
ture by  an  inert  gas. 

Assuming  the  usual  pressure  volume  and  temperature 
relations,  the  increase  in  the  average  gas  temperature, 
and  therefore  the  cylinder  pressure,  is  limited  by  four 
factors,  (a)  the  amount  of  heat  liberated  by  the  com- 
bustion of  the  fuel  per  unit  volume  of  combustible  mix- 
ture, allowing  for  heat  absorbed  in  the  dissociation  of 
the  products  of  the  combustion,  (b)  the  heat  capacity  of 
the  ga»es  contained  in  the  cylinder  at  the  end  of  the  pre- 
ceding exhaust  stroke,  (c)  the  rate  of  heat  loss  from  the 
hot  gases,  and   t,d)  the  rate  at  which  the  mixture  burns. 

Heat  of  Combustion 

The  heats  of  combustion  of  nearly  all  of  the  constit- 
uents of  gasoline  have  been  measured.  (Some  values  for 
these  heats  of  combustion  were  given  in  the  article  by 
Ricardo  printed  in  Automotive  Industries  for  April  14, 
1921.) 

The  rate  of  heat  loss  from  the  gases  during  combustion 
to  the  cylinder  walls  is  not  known.  It  is  probably  very 
high  but  of  short  duration.  Measurements  of  the  amount 
of  heat  entering  the  jacket  water  are  of  little  value  for 
this  purpose.  There  is  very  little  reliable  information 
on  the  rate  at  which  energy  is  liberated  from  a  combus- 
tible mixture.  This  rate  is  not  necessarily  that  with 
which  the  flame  passes  through  a  mixture. 

The  number  of  factors  believed  to  affect  the  rate  of 
burning  is  large,  probably  because  we  know  so  little  about 
it  and  cannot  as  yet  separate  the  important  from  the  un- 
important factors.  Some  of  these  will  be  enumerated 
but  not  discussed  because  of  lack  of  information.  They 
are  (a)  temperature  and  pressure  at  ignition,  (6)  point  of 
stroke  at  which  ignition  occurs,  (c)  number  of  points 
of  ignition,  (d)  mixture  ratio,  (e)  shape  of  combustion 
chamber,  (/)  fuel,  (g)  turbulence,  (h)  auto-ignition  tem- 
perature of  fuel  and    (i)    detonation  tendency. 

The  cylinder  pressures  after  combustion  will  be  in- 
creased by  an  amount  proportional  to  the  increase  in  speci- 
fic volume  of  the  gears.  This  increase  in  pressure  due  to 
the  presence  of  a  greater  number  of  molecules  increases 
with  the  molecular  weight  of  the  fuel. 

Gas  Pressure  Transformation  Loss 

The  transformation  of  gas  pressures  into  crankshaft 
torque  in  a  cylinder,  reciprocating  piston  and  crank  mech- 
anism is  fundamentally  an  intermittent  process.  It  is 
made  continuous  either  by  the  use  of  a  reservoir  of  energy 
such  as  a  flywheel  or  by  the  multiplication  of  elements 
acting  intermittently,  that  is,  the  addition  of  working 
cylinders.  There  are  four  sources  of  loss  in  this  mech- 
anism: (a)  incomplete  expansion,  (b)  heat  transfer  from 
the  gases  under  pressure,  (c)  work  of  filling  and  ex- 
hausting the  cylinder  and  (d)  mechanical  friction  of  the 
moving   parts.     The   loss    from    incomplete   expansion    is 
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usually  given  in  terms  of  air  as  a  working  fluid  and  is 
one  minus  the  so-called  air  cycle  efficiency.  The  usual 
computation  of  the  air  cycle  efficiency  involves  the  as- 
sumptions that  (a)  the  last  three  sources  of  loss  men- 
tioned earlier  in  this  paragraph  are  zero,  (b)  the  com- 
bustion is  instantaneous,  (c)  the  specific  heat  at  constant 
volume  is  independent  of  both  temperature  and  pressure, 
(d)  the  specific  volume  of  the  working  fluid  after  com- 
bustion is  the  same  as  it  is  before  combustion,  (e)  the 
ratio  of  specific  heats  of  the  unburned  charge  is  the  same 
as  that  for  the  burned  charge  and  both  are  independent 
of  temperature  and  pressure  and  (/)  there  is  no  disso- 
ciation of  the  products  of  combustion.  Any  loss  incurred 
through  incomplete  expansion  is  directly  due  to  the  imper- 
fection of  the  mechanism,  because  it  is  impracticable 
to  increase  the  expansion  without  an  excessive  increase  in 
the  weight  and  size  of  the  engine.  This  loss,  however, 
should  not  be  altered  by  the  losses  or  gains  resulting  from 
the  last  five  assumptions  just  made,  nor  should  it  be  al- 
tered by  assuming  constants  for  a  working  fluid  other 
than  that  which  it  is  actually  possible  to  use.  Losses  or 
gains  due  to  these  assumptions  should  be  charged  to  the 
fuel  and  working  fluid  used.  To  be  sure,  our  present 
knowledge  of  the  effect  of  these  assumptions  is  incom- 
plete, but  it  is  sufficient  to  tell  us  that  none  of  them  is 
negligible.  The  relationships  involved  in  each  can  and 
should  be  determined  in  order  that  the  status  of  any 
process  of  combustion  under  pressure  can  be  truly  inter- 
preted. Some  recent  preliminary  determinations  of  the 
ratio  of  specific  heats  at  atmospheric  temperature  and 
pressure  of  a  particular  sample  of  explosive  mixture  taken 
from  an  engine,  gave  a  value  of  1.36  and  a  particular  sam- 
ple of  exhaust  gas  gave  1.34.  Corrections  for  the  higher 
temperatures  of  the  exhaust  gases  would  probably  reduce 
the  latter  figure  below  1.30. 

The  loss  due  to  the  heat  transferred  from  the  working 
fluid  to  the  cylinder  walls  is  directly  chargeable  to  the 
type  of  mechanism  used.  No  good  values  of  this  loss  have 
been  determined  but  they  may  range  from  15  to  25  per 
cent  of  the  total  heat  in  the  fuel.  The  work  lost  in  filling 
and  exhausting  the  cylinder  includes  (a)  a  direst  loss, 
negative  piston  pressures  as  given  by  the  lower  loop  of  the 
indicator  card,  and  (b)  an  indirect  loss,  the  loss  in  the 
weight  of  the  cylinder  charge  due  to  throttling,  gas  heat- 
ing, etc.,  usually  included  under  the  term  volumetric  effi- 
ciency, which  is  one  of  the  factors  governing  the  size  of 
the  engine  used  to  give  a  definite  performance,  or  the 
maximum  power  output  of  a  given  engine.  Any  reduc- 
tion in  the  maximum  power  with  a  constant  mechanical 
loss  involves  a  loss  in  brake  efficiency,  and  if  a  larger 
engine  is  required  to  produce  the  same  power,  both  the 
mechanical  losses  and  the  power  required  to  carry  the 
engine  are  increased  as  the  size  of  the  engine  is  increased. 
The  losses  due  to  negative  piston  pressures  increase  with 
reduction  in  load.  Losses  due  to  a  reduction  of  the  cylin- 
der charge  vary  with  valve  timing,  valve  design  and  en- 
gine speed.  They  may  vary  from  50  to  less  than  5  per 
cent.  The  losses  due  to  mechanical  friction  of  the  mov- 
ing parts  vary  from  10  to  40  per  cent  with  different  en- 
gines and  increase  so  materially  with  speed  as  to  raise 
some  doubt  as  to  the  possible  fuel  economy  of  small  high 
speed  engines. 

Power  Transmission  Efficiency 

The  transformation  of  crankshaft  torque  into  thrust 
at  the  rear  wheels  involves  three  factors;  (a)  transm  ion 
efficiency,  (b)  universal-joint  efficiency,  and  (c)  rear-end 
efficiency.  All  of  these  factors  are  affected  to  a  marked 
degree  by  the  kind  of  lubricant  used  and  its  method  of 
application. 

Considering  the  system  as  a  unit  the  efficiencies  may 


vary  from  50  to  85  per  cent  according  to  Riedler.  The 
value  given  by  the  Automobile  Engineer's  Handbook,  1920, 
London,  is  85  per  cent.  Lewis  P.  Kalb  considers  90  per 
cent  to  be  a  closer  value.  Universal  joint  efficiencies, 
according  to  C.  W.  Spicer,  range  from  about  92  to  nearly 
100  per  cent  when  transmitting  power  in  excess  of  5  hp. 
At  lower  powers  the  efficiency  may  drop  as  low  as  80  per 
cent.  These  data  include  results  with  angles  of  from 
2  to  12  deg.  with  forks  in  the  same  plane  and  at  90  deg. 
Mr.  Spicer  makes  the  following  statement: 

Between  10  and  100  per  cent  of  full  load,  the  efficiency 
is  above  99  per  cent  for  all  angles  less  than  7  deg. 

The  efficiency  of  the  gearbox  according  to  tests  made 
by  Worby  Beaumont  is  from  70  to  90  per  cent  on  direct 
drive.  C.  M.  Allen  finds  that  the  efficiency  of  a  worm 
gear  axle  varies  from  70  to  85  per  cent  with  power  inputs 
of  from  2  to  8  hp.  reaching  90  per  cent  for  higher  inputs. 
With  a  bevel  gear  axle  the  efficiencies  ranged  from  95  to 
98  per  cent  with  inputs  of  from  2  to  8  hp.  and  were  above 
98  per  cent  for  higher  inputs. 

From  the  point  of  view  of  the  power  requirements  of 
cars  it  is  believed  that  (a)  the  car  performance  demanded 
by  the  average  driver  is  not  unreasonable  and  (b)  greater 
fuel  economy  could  be  attained  by  a  sound  far-sighted 
good  roads  program  through  possible  reduction  of  car 
weight  and  also  road  resistance. 

From  the  point  of  view  of  power  development  and  its 
delivery  to  the  road  it  is  believed  that  (a)  the  greatest 
gain  in  fuel  economy  would  result  from  an  effort  spent 
on  the  preparation  of  the  unburned  charge  under  all  con- 
ditions of  temperature,  engine  speed  and  load,  first  from 
a  thorough  mixing  of  the  air  and  fuel  and  second  from 
a  correct  variation  of  the  fuel  and  air  proportions;  (b) 
the  reduction  of  the  mechanical  friction  losses,  possibly 
through  a  change  of  engine  speed  and  size,  will  increase 
the  fuel  economy  at  part  throttle  without  any  sacrifice  in 
performance  and  (c)  the  closer  study  of  the  processes  of 
combustion  will  make  possible  a  rational  basis  for  the 
statement  of  the  ultimate  engine  efficiency  and  a  clearer 
conception  of  the  value  of  different  fuels. 

Some  of  the  most  valuable  information  presented  in 
this  paper  ivas  contained  in  six  appendices  written  by 
other  members  of  the  Bureau  of  Standards  staff.  These 
ivill  be  published  in  condensed  form  in  a  later  issiie. 


The  New  Federal  Is  Heavier 

(Continued  from  page  1196) 
with  a  ratio  of  10^4  to  1  as  standard.  The  standard  tire 
equipment  comprises  36  by  6  front,  and  40  by  6  dual  rear, 
solid  tires.  Forty  by  12-in.  giant  pneumatics  can  be  pro- 
vided at  extra  price.  The  wheels  are  steel,  with  hollow 
cast  spokes,  but  webbed  internally  for  strength.  Among 
the  items  of  standard  equipment  are  towing  or  pintle 
hooks  at  the  front  of  the  frame;  a  hub-odometer  and 
Alemite  greasing  attachments  on  all  bearings. 


A  LONDON-AMSTERDAM  aerial  service  was  started 
on  April  14  by  the  Koninklijke  Luchtvaart  Maat- 
schappij  with  a  Fokker  Type  F-ll  1  monoplane.  The 
machine  is  fitted  with  230-hp.  Siddeley-Puma  engines 
and  has  a  cabin  seating  five  passengers,  of  which  three 
face  forward  and  two  aft.  The  driver's  seat  is  at  the 
side  of  the  engine,  much  like  in  the  latest  type  of  London 
motor  bus.  The  first  regular  trip  started  from  London 
at  10:15  a.  m.  and  ended  at  Amsterdam  at  2  p.  m.  the 
same  day.  A  quarter  of  an  hour  after  the  arrival  of 
the  first  machine  in  Amsterdam  the  second  machine  left 
the  latter  city  for  Croydon,  where  it  arrived  at  6  p.  m. 
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How  to  Lighten  Front  Axle  Sections 
Without  Decreasing  Strength 

Narrower  outside  draft  angle  is  entirely  practicable  and  permits  better 
disposition  of  metal.  In  one  case  slight  changes  in  section  made  possible 
a  saving  of  over  6  lbs.  per  axle  without  material  decrease  in  strength. 

By  Herbert  S.  Jandus 


IN  the  past,  the  design  of  front  axle  sections  was  ar- 
rived at  by  the  rule  of  "present  practice."    The  usual 
procedure  was  to  collect  all  possible  data  on  current 
designs  which  had  been  in  service  for  a  period  of  time, 
make  such  changes  as  the  record  indicated,  check  up  the 
section  modulus  and  let  it  go  at  that. 

Of  course  experience  is  fundamentally  the  biggest 
factor  in  successful  design,  but  for  economical  reasons 
it  is  advisable  to  combine  that  experience  with  a  reason- 
able amount  of  theoretical  practice  and  check  the  results 
obtained  so  as  to  determine  whether  the  section  is  the 
most  suitable  and  economical  one  that  could  be  devised. 

Obviously  the  most  economical  section  is  that  having 
the  bulk  of  its  area  disposed  at  the  greatest  practicable 
distance  from  the  neutral  axis  of  the  section.  Structural 
rolled  I-beam  shapes  represent,  perhaps,  the  most  eco- 
nomical sections  in  use  to-day.  The  outside  of  their 
flanges  being  flat  and  without  draft,  and  only  a  slight 
draft  being  necessary  on  the  inside  of  the  flanges,  the 
resulting  section  is  one  in  which  the  metal  is  advan- 
tageously placed  for  minimum  area  and  maximum  strength. 

While  it  is  possible  and  practicable  to  roll  sections  with 
thin  webs  and  flat  flanges,  it  is  not  practicable  to  forge 
them  thus.  On  forgings  draft  is  necessary  both  on  the 
outside  and  the  inside  of  the  flanges,  and  the  thickness 
of  metal  cannot  be  reduced  be- 
yond the  point  at  which  the  -0 
metal  will  readily  flow  to  the  re- 
quired depth  in  the  die.  It  is, 
however,  both  possible  and  prac- 
ticable to  improve  considerably 
on  the  present  average  design 
and  for  a  given  strength  increase 
the  ."efficiency"  as  denned  below 
from  5  to  10  per  cent. 

The  usual  draft  angle  for 
forged  axle  sections  is  10  deg., 
this  angle  being  advocated  by 
the  forge  shops  as  best  adapted 
to  quantity  production,  as  it  ob- 
viates sticking  in  the  dies  due 
to  the  contraction  of  the  forging 
in  the  die-block.  Since  the  con- 
traction of  the  forging  in  cool- 
ing is  responsible  for  this  diffi- 
culty, it  is  apparent  that  the  in- 
side faces  of  the  flanges  are  the 
surfaces  that  tend  to  grip  the 
die-block,  while  the  outside  faces 
tend  to  draw  away  from  the 
die. 

It  seems,  therefore,  that  a 
reduction    of    the    draft    angle 


Figs  1,  2,  3  and  4 — Axle  sections  with  various 
angles  of  draft.  Fig.  5— Changing  the  axle  sec- 
tion shown,  in  heavy  lines  to  conform  to  dotted 
lines  decreased  axle  weight  6%  lb.  without  mate- 
rial decrease  in  strength 


on  the  outside  of  the  flange  would  not  only  be  practicable 
from  the  forging  standpoint  but  would  result  in  a  more 
advantageous  disposition  of  the  metal  of  the  section. 
Upon  taking  this  matter  up  with  the  forge  shops  it  was 
found  that  7  deg.  was  a  perfectly  practicable  draft  angle 
for  the  outside  of  the  flange  and  even  5  deg.  could  be 
used  without  difficulty. 

Figs.  1,  2,  and  3  show  axle  sections  having  outside 
draft  angles  of  10,  7  and  5  deg.  respectively,  while  Fig.  4 
represents  an  ideal  condition  with  no  outside  draft. 
Taking  Fig.  4  as  an  arbitrary  standard  for  comparison 
and  calling  it  100  per  cent,  the  "efficiencies"  of  Figs.  1, 
2  and  3  are  93.4  per  cent,  95.3  per  cent  and  96.8  per 
cent  respectively,  these  "efficiency"  values  being  based 
on  the  ratio  of  the  radius  of  gyration  to  one-half  the  total 
depth  of  the  section.  The  inside  draft  angle  of  the  above 
sections  is  10  deg.  in  all  cases. 

Since  the  strength  of  any  section  varies  directly  as  the 
cube  of  its  depth  while  the  area  varies  directly  as  the 
first  power  of  the  depth,  it  is  evident  that  the  ratio  of 
the  moment  of  inertia  to  the  area  would  not  represent 
a  constant  ratio  for  different  sizes  and  shapes  of  sections. 
In  order  to  allow  for  this  variation  and  express  a  true 
relation  of  strength  to  area  which  is  independent  of  the 
size  or  shape  of  section  under  consideration,  it  is  neces- 
sary to  use  a  first  power  func- 
.  tion  of  the  moment  of  inertia. 
The  radius  of  gyration  fulfills 
this  requirement  as  follows : 

r  (radius  of  gyration)  =  -J— 

in  which 

I  =  moment  of  inertia, 
A  =  area  of  section. 

Now  7  is  a  function  of  the  fourth 
degree  while  A  is  a  function  of 
the  second  degree.  The  radius 
of  gyration,  therefore,  is  a  first 
power  function  and  represents  a 
distance  from  the  neutral  axis 
at  which  the  total  area  of  the 
section  may  be  considered  as 
concentrated.  It  follows  that 
for  sections  of  the  same  area  re- 
gardless of  shape,  that  one  hav- 
ing the  greatest  radius  of  gyra- 
tion has  the  greatest  "efficiency," 
or  to  put  the  expression  in  an- 
other form,  the  more  closely  the 
radius  of  gyration  approximates 
the  distance  of  the  outermost 
fiber  from  the  neutral  axis,  the 
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more  "efficient"  the  section. 

The  ratio  of  the  radius  of  gyration  to  one-half  the 
depth  of  the  section  may  be  designated  the  "efficiency 
factor,"  and  represented  by  the  symbol  e,  thus: 


The  values  of  e  for  the  different  sections  shown  are  as 

follows : 

Fig.  1—10  degrees  draft— e  =  .700 
Fig.  2 —  7  degrees  draft — e  =  .715 
Fig.  3—  5  degrees  draft— e  =  .726 
Fig.  4 —  0  degrees  draft — e  =  .750 

In  order  to  show  a  practical  application  of  the  above 
principles  as  applied  to  an  actual  axle  section,  attention 
is  directed  to  Fig.  5.  This  section  is  one  in  actual  use 
to-day  and  has  a  10  deg.  outside  and  inside  flange  draft. 
The  properties  of  this  section  are  as  follows: 

/  =  5.830 
A  =  4.350  sq.in. 
r=  1.157 
e=    .661 

The  "efficiency  factor"  value  of  .661  corresponds  to  an 
"efficiency"  of  88.7  per  cent  based  on  the  arbitrary  stand- 
ard section  above  referred  to. 

The  dotted  outlines  in  Fig.  5  indicate  a  substitute  trial 


section  having  a  7  deg.  outside  draft  and  a  flange  and 
web  thickness  of  7/16  in.  instead  of  y2  in.  as  in  the 
original.  The  properties  of  this  revised  section  are  as 
follows : 

/  =  5.760 
A  =  3.776 
r  =  1.234 
e  =    .706 
This  value  of  e  corresponds  to  a  relative  "efficiency"  of 
94.75  per  cent  and  represents  a  gain  of  6  per  cent.     It 
should  be  noted  that  the  above  revised  dimensions  were 
held  within  the  limits  prescribed  by  the  original  section 
and  this  necessarily  limits   the  possible  increase  in  effi- 
ciency.    An  increase  in  the  width  of  the  flanges  would, 
of  course,  place  more  metal  away  from  the  neutral  axis 
with  a  corresponding  gain  in  "efficiency." 

In  the  particular  case  above  cited,  the  axle  bed  is  ap- 
proximately 43  in.  long  from  outside  to  outside  of  the 
spring  pads.  The  saving  in  area  is  .574  sq.  in.  or,  for 
the  total  length  above  named,  24.1  cu.  in.  At  0.28  lb.  per 
cu.  in.  of  steel,  this  corresponds  to  a  saving  in  weight 
per  axle  bed  of  6%  lb.,  an  item  of  no  small  importance 
when  large  production  costs  are  considered. 

By  the  observance  of  the  above  principles  and  a  little 
care  in  the  design  and  proportions  of  an  axle  section  it  is 
possible  to  produce  practical  sections  having  a  relative 
"efficiency"  as  high  as  97.0  per  cent. 


A  New  Type  of  Shock  Absorber 


ANEW  type  of  shock  absorber  in  which  the  resist- 
ance to  spring  action  at  the  normal  position  of  the 
spring  is  very  slight  and  which  increases  as  the  spring 
deflection  increases,  has  been  put  out  by  the  Watson  Com- 
pany. The  new  shock  absorber  known  as  the  stabilator 
depends  on  friction  for  its  operation,  the  friction  being 
secured  between  a  brake  band  and  shoe,  which  ia  so 
mounted  and  designed  as  to  afford  varying  degrees  of 
friction,  depending  on  the  location  of  the  spring. 

The  illustration  herewith  shows  the  parts  of  the  shock 
absorber.  The  brake  drum  and  housing  are  stationary. 
Surrounding  the  drum  is  a 
brake  band,  around  part  of  the 
circumference  of  which  is  a 
pull  strap  which  is  connected 
with  the  axle  members.  The 
tension  on  the  brake  band  is 
regulated  by  a  coil  spring 
which  is  held  at  its  inner  end 
by  a  slot  in  the  hub  of  the 
shock  absorber.  At  the  outer 
end  there  is  a  hook  which  en- 
gages with  the  end  of  the  brake 
shoe.  As  the  spring  takes  up 
its  normal  position  under  the 
ordinary  load  of  the  car,  the 
brake  band  is  unwrapped  from 
the  shoe  to  such  a  position  that 
very  little  friction  occurs,  be- 
cause of  the  fact  that  there  is 
only  slight  engagement  between 
the  brake  band  and  shoe.  This 
unwrapping  is  done  against  the 
tension  of  the  spring.  When 
an  obstruction  in  the  road  is 
struck,  causing  the  axle  to  lift 
off  the  ground,  the  spring  ten- 
sion causes  the  brake  band  to 
warp  around  the  drum  just  as 


rapidly  as  the  pull  on  the  strap  is  released,  due  to  the 
flexure  of  the  spring.  The  friction  between  the  band  and 
drum  prevents  the  rapid  rebound  which  would  ordinarily 
occur,  due  to  the  potential  energy  in  the  leaf  spring.  As 
a  result,  the  spring  is  allowed  to  return  slowly  to  nor- 
mal position,  the  resistance  to  its  action  tapering  off 
gradually,  as  the  amount  of  contact  between  the  brake 
band  and  drum  decreases. 

Due  to  the  length  of  the  coil  spring,  no  flexure  of  the 
leaf  spring  is  so  rapid  that  the  movement  of  the  brake 
band  cannot  keep  pace  with  it.  The  result  is  that  the 
shock  absorber  is  ready  to 
function  on  the  instant  that  the 
spring  tends  to  return  to  nor- 
mal. Due  to  the  wrapping  ac- 
tion of  the  brake  band  around 
the  drum,  which  increases  with 
the  amount  of  spring  flexure, 
the  action  of  the  shock  ab- 
sorber is  practically  propor- 
tional to  the  action  of  the  leaf 
spring.  The  tension  of  the 
spring  is  adjustable  by  turning 
a  nut  on  the  outside  of  the 
housing,  thus  winding  the 
spring  more  tightly,  or  releas- 
ing it  to  some  extent.  All  of 
the  parts  are  given  a  Parker 
rustproof  finish  and  the  brake 
band  material  is  a  special  qual- 
ity designed  to  endure  the  life 
of  the  car. 


BRAKX  DRUM  HOUS! 
BRAKE  TENSION  HOOK 


STRAP' 

Parts  of  the  Watson  "stabilator" 


Fifty  million  citizens  are  made 
happier,  healthier  and  better  by 
the  automobile. 

Can  you  imagine  a  city  with- 
out automobiles?    Think  about  it. 
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Material  Flows  Steadily  With  Efficient 
Intra-Plant  Trucking 

An  analysis  of  trucking  methods  in  any  plant  may  reveal  opportunity 
for  reducing  costs  and  eliminating  interruptions  from  the  flow  of  mate- 
rial. In  the  big  factory  discussed  here,  practically  no  hand  trucking  is 
necessary.      Planning  and  supervision    achieve    the    results    described. 

By  Norman  G.  Shidle 


TO  operate  a  plant  comprising  nearly  a  million  and  a 
half  square  feet  of  active  working  space,  and  to 
move  all  the  material  required  for  this  task  without 
the  use  of  a  hand  truck  is  a  notable  achievement  in  the  de- 
sign and  operation  of  production  equipment  and  methods. 
Theoretically  this  has  been  accomplished  at  the  Studebaker 
light  six  factory ;  practically  it  has  been  so  nearly  accom- 
plished as  to  render  the  achievement  no  less  noteworthy. 

The  elimination  of  hand  trucking  means  not  only  re- 
duced labor  costs,  but  also  the  reduction  of  confusion  to  a 
minimum,  the  lessening  of  delays  and  interruptions,  and  a 
continuously  high  standard  of  efficiency  in  the  handling  of 
material.  Two  factors  are  responsible  for  the  accomplish- 
ment of  this  end. 

1.  The  layout  of  buildings  and  equipment,  together 
with  the  installation  of  conveyors  and  other 
mechanical  labor-saving  equipment  in  every 
possible  instance. 


Fig.  1.  Ground  plan  of  Studebaker  light  six  plant,  showing  relative  posi 
tlon    of   various    buildings,   together   with   truck   routes 


2.  The   effective   routing   and    handling   of   power- 
trucking  equipment. 

The  degree  to  which  the  first  factor  is  developed  will  de- 
termine to  a  large  extent  the  difficulty  of  handling  the  sec- 
ond. But  even  under  the  best  conditions,  a  great  deal  of 
careful  planning  and  intelligent  administration  is  neces- 
sary to  get  the  best  results  from  a  minimum  of  trucking 
equipment. 

The  completeness  of  the  conveyor  and  labor  saving 
equipment  and  the  efficient  way  in  which  it  has  been  placed 
and  utilized  at  this  plant  cannot  be  adequately  treated  in  a 
brief  article.  In  making  all  the  parts  for  and  assembling 
a  large  number  of  cars  each  day,  however,  it  is  obvious  that 
there  must  be  a  movement  of  material  between  buildings 
and  sections  that  cannot  be  handled  in  any  way  except  by 
trucking.  And  it  is  apparent  that  the  continuous  flow  of 
material  through  the  various  departments  is  dependent 
fundamentally  upon  the  efficiency  of  the  trucking  system. 
In  fact,  the  very  completeness  of 
the  conveyor  equipment  within  the 
various  departments  renders  more 
neces&ary  than  ever  an  efficient 
trucking  system,  since  a  break  in 
the  flow  of  material  means  that 
much  expensive  equipment  is  idle. 
Moreover,  the  problem  cannot  be 
solved  simply  by  a  multiplicity  of 
trucks  of  various  kinds.  The  larger 
the  number  of  trucks  and  operators 
or  laborers,  the  greater  the  need 
for  supervision  and  direction,  the 
greater  the  chance  for  confusion 
and  inaccuracies  and  the  greater 
the  investment  in  trucking  labor 
and  equipment.  In  other  words, 
the  only  solution  to  the  problem  lies 
in  applying  to  the  matter  of  intra- 
plant  transportation  the  same 
methods  of  careful  analysis,  intelli- 
gent routing,  and  close  supervision 
that  are  exercised  in  connection 
with  other  phases  of  the  production 
system. 

There  are  more  opportunities  for 
waste  in  an  inefficient  trucking  sys- 
tem than  are  generally  realized. 
Some  of  these  have  been  pointed 
out.  A  description  of  the  trucking 
methods  used  at  this  Studebaker 
plant  serve  to  show  how  trucking 
costs  can  be  reduced  through  intel- 
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ligent  planning  and  routing,  and  how  important  is  this 
phase  of  production  activity. 

All  of  the  parts  of  this  car  are  manufactured  within  the 
limits  of  the  plant,  with  the  exception  of  the  foundry 
work,  which  is  located  at  some  distance  away.  The  ac- 
companying plan,  Fig.  1,  shows  clearly  the  various  units 
of  manufacture  and  their  relative  location.  On  the  basis 
of  this  plan  it  is  possible  to  discuss  definitely  the  various 
aspects  of  the  trucking  system.  Samples  of  these  special 
trucks  are  shown  in  Figs.  2  and  3.  Fig.  2  shows  the  type 
of  truck  used  for  carrying  transmissions  and  the  type 
used  for  cylinders,  while  the  crankshaft  truck  is  shown 
in  Fig.  3. 

As  stated  previously,  there  is  practically  no  hand  truck- 
ing done  in  the  plant.  The  equipment  for  moving  material 
from  one  department  to  another  consists  of  several  Mer- 
cury electric  industrial  trucks  and  a  large  number  of  small 
box  trucks  and  special  built  trucks  or  racks  for  specific 
parts.  The  box  and  special  trucks  are  hauled  in  trains  by 
the  Mercurys,  each  Mercury  having  a  special  route  and  a 
definite  task  to  perform. 

Run  Number  1  and  Run  Number  2  operate  on  a  schedule 
as  do  railroad  trains,  making  certain  definite  stops  at 
definite  times,  and  for  a  definite  purpose.  Run  Number  1 
begins  at  the  machine  shop  inspection  bay,  as  indicated  on 
the  drawing.  It  should  be  explained  in  passing  that  the 
finished  production  of  the  machine  shop  feeds  directly  into 
this  inspection  bay  from  both  sides.  Here  the  finished  ma- 
chined parts  are  inspected  and  loaded  on  the  box  and  spe- 
cial trucks.    The  trucks  are  then  made  up  in  trains. 

The  Mercury  comes  to  the  inspection  bay,  hitches  on  to 
this  train  of  finished  parts  and  carries  it  out  of  the  inspec- 
tion bay  along  the  route  traced  on  the  map  to  the  shipping 
and  receiving  dock  which  bisects  the  sub-assembly  build- 
ing. Various  platforms  protruding  from  the  different 
floors  are  adjacent  to  the  various  sub-assembly  stock 
rooms,  in  which  are  stored  the  finished  parts  for  sub- 
assemblies. 

At  this  receiving  dock  the  Mercury  drops  from  its  train 
the  trucks  filled  with  finished  parts  ready  for  the  sub- 
assemblies. The  big  traveling  crane  then  picks  up  the 
trucks  and  distributes  them  to  the  proper  platforms. 

From  here  the  Mercury  train  goes  on  to  the  assembly 
building  where  it  drops  more  trucks.  The  trucks  contain 
certain  parts  which  go  directly  from  the  machine  shop  to 
the  final  assembly  line.  From  this  point  the  train  goes  on 
to  the  forge  shop  where  it  makes  its  last  stop.  Here  it 
drops  the  finished  parts  which  are  to  be  heat  treated. 

Having  left  the  last  of  its  full  trucks,  the  Mercury  picks 
up  the  empty  forge  shop  trucks,  and  starts  on  the  return 
trip,  picking  up  empties  at  the  various  stopping  points  of 
the  backward  journey.  The  entire  round-trip  for  this  run 
comprises  a  distance  of  about  .7  of  a  mile.  The  Mercury 
train  runs  on  a  thirty-minute  schedule,  leaving  the  machine 
shop  inspection  bay  every  thirty  minutes  throughout  the 
day.  A  view  of  Run  Number  1  Mercury  train  leaving  the 
machine  shop  inspection  bay  is  shown  in  Fig.  4. 

The  driver  punches  a  time  clock  at  the  beginning  of  each 
trip,  the  first  trip  being  at  7:15  a.m.,  according  to  the  usual 
schedule.  An  examination  of  a  number  of  time  cards 
picked  at  random  from  this  run  indicate  that  it  has  proved 
possible  to  adhere  to  the  schedule  with  surprising  regu- 
larity. Everyone  with  any  actual  experience  in  attempting 
to  regulate  similar  trucks,  realizes  the  many  petty  delays 
and  difficulties  which  tend  to  throw  the  schedule  out. 

A  careful  planning  of  the  route,  however,  together  with 
thorough  instructions  to  the  drivers  concerning  their 
duties  and  routine,  has  made  it  possible  here  to  eliminate  a 
large  proportion  of  these  inefficiencies.  The  trains  are 
made  up  for  the  driver  at  each  station,  so  that  he  has  to 
leave  the  truck  only  to  attach  the  train  to  the  Mercury.    As 


Fig.    2    (Above)— Type   of   special    trucks    used    for   carrying 

transmissions   and    cylinders 

Fig.    3    (Below) — Type    of    special    truck    used    for    carrying 

crankshafts 

an  indication  of  how  well  it  has  been  possible  to  work  out 
this  system,  the  following  times  are  given  from  a  time 
card  of  the  driver  on  this  run.  The  card  was  chosen  at 
random,  only  the  times  for  the  afternoon  runs  are  given, 
but  will  be  sufficient  to  illustrate  the  point : 
P.  M.:  0.18,  0.90,  1.40,  1.72,  2.20,  2.67,  3.17,  3.65,  4.13,  4.65. 

Run  Number  2  is  the  longest,  requiring  50  minutes  to 
complete  a  round  trip.  Not  only  is  this  run  of  considerable 
length,  but  it  includes  a  number  of  stopping  points. 

The  run  begins  in  the  rough  stock  room,  where  the  Mer- 
cury starts  out  with  a  train  of  trucks  loaded  with  rough 
stock  destined  for  the  forge  shop.  It  carries  this  train 
to  the  forge  shop,  drops  it,  and  brings  back  finished  forg- 
ings  to  the  rough  stock  room.  It  then  takes  a  train  of 
rough  stock  parts  to  the  machine  shop,  by  the  route  indi- 
cated on  the  drawing. 

As  it  enters  the  machine  shop  at  the  end  nearest  the  sub- 
assembly building,  the  Mercury  drops  off  its  train  at  an  in- 
spection desk,  where  all  of  the  parts  are  counted.  While 
this  load  of  rough  parts  is  being  counted  and  inspected, 
the  Mercury  picks  up  the  train  which  it  brought  on  the 
previous  trip  and  which  has  subsequently  been  counted. 
This  it  takes  around  the  outside  aisle  of  the  machine  shop, 
dropping  off  at  each  of  the  various  departments,  the  rough 
parts  which  are  to  be  machined  there. 

The  machine  shop  is  so  arranged  that  with  one  or  two 
exceptions,  the  first  operation  on  every  part  is  done  on  a 
machine  adjacent  to  this  outside  aisle.  Thus  no  hand 
trucking  is  necessary  to  bring  the  stock  to  the  machine. 
The  Mercury  simply  drops  the  truck  load  and  the  stock  is 
practically  in  position  for  the  operator  to  take  the  pieces 
and  place  them  in  the  machine  for  the  first  operation. 

When  the  Mercury  has  thus  disposed  of  all  of  its  train, 
it  turns  in  its  tracks,  and  picks  up  empties  on  the  way  back. 
It  carries  this  load  of  empties  back  to  the  rough  stock  de- 
partment and  is  ready  to  begin  another  round  trip. 

It  will  be  noted,  as  indicated  previously,  that  the  mach- 
ining operations  are  so  arranged  that  the  last  operation 
on  each  piece  feeds  into  the  machine  shop  inspection  bay, 
out  of  which  the  finished  parts  are  carried  by  the  Mercury 
on  Run  Number  1  as  described.  Thus  with  the  first  opera- 
tion placed  so  as  to  receive  the  parts  directly  from  the  Mer- 
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cury  on  Run  Number  2,  no  hand  trucking  or  manual  labor 
of  that  kind  is  necessary. 

The  driver  on  this  Number  2  run  also  punches  a  time 
clock,  50  minutes  being  the  time  required  for  a  round  trip, 
as  stated  before.  In  this  case,  however,  he  punches  a  clock 
at  several  points  on  his  journey.  Fig.  5  shows  the  card 
used  for  this  purpose,  the  points  at  which  he  checks  him- 
self, and  the  times  of  the  trips  for  one  morning. 

Run  Number  3  is  not  operated  on  a  definite  time 
schedule,  but  the  driver  has  a  set  program  which  must  be 
followed  out.  The  program  is  such  that  it  is  impossible 
for  him  to  have  any  idle  time,  though  the  run  is  such  that 
a  time  schedule  is  not  feasible. 

This  driver  operates  on  the  second,  third,  and  fourth 
floors  of  the  sub-assembly  building  and  on  the  second  floor 
of  the  final  assembly  building.  The  various  sub-assem- 
blies, including  front  and  rear  axle,  transmission,  wiring 
and  small  parts,  motor,  etc.,  are  concentrated  in  the  one 
building,  which  is  connected  by  a  bridge  to  the  final  as- 
sembly building. 

As  these  various  sub-assemblies  are  completed,  they  are 
placed  upon  specially  constructed  trucks.  The  Mercury  on 
Run  Number  3  then  comes  -along  and  carries  those  truck 
loads  to  the  final  assembly  stock  room  on  the  second  floor 
of  the  final  assembly  building. 

While  the  actual  ground  covered  by  this  driver  is  not  so 
great,  his  speed  is  diminished  by  the  necessity  for  going 
up  and  down  on  the  elevator.  Upon  him  depends  the  sup- 
ply of  finished  parts  for  the  final  assembly  line,  and  he  is 
kept  continually  making  his  regular  round. 

Run  Number  4  covers  the  stamping  building.  The  man 
on  this  route  takes  the  finished  stampings  to  the  stamping 
inspection  department,  located  in  the  same  building,  and 
plies  between  the  stamping  building  and  the  final  assembly 
building.  His  route  consists  of  a  large  number  of  very 
short  runs,  so  that  a  time  schedule  again  is  not  feasible. 
It  should  be  noted,  however,  that  in  this,  as  in  every  other 
case,  the  driver  has  a  definite  restricted  territory  and  spe- 
cific duties  to  be  performed. 

Even  in  the  "best  regulated  families"  every  action  or 
operation  cannot  always  be  fitted  into  a  groove.  So  with 
this  efficient  trucking  system.  To  care  for  the  different 
trucking  needs  not  covered  by  the  specific  routes,  the  Mer- 
cury on  Run  Number  4  performs  miscellaneous  service. 
This  does  not  mean,  however,  that  it  runs  aimlessly  about 
the  plant  at  the  beck  and  call  of  everyone.  It  works  only 
on  written  orders  from  the  trucking  foreman. 

The  Run  Number  4  driver  gives  two  hours  each  day  to 
the  oil  stores  department,  two  hours  to  the  receiving  dock, 
and  about  five  hours  to  miscellaneous  dies  and  haul  needs. 


The  other  regular  run  consists  of  carrying  scrap  to  the 
salvage  department  from  the  various  departments  of  the 
plant.  One  extra  Mercury  is  held  in  reserve,  to  take  the 
place  of  any  other  Mercury  which  may  have  to  be  laid  up 
temporarily  for  repairs. 

On  Run  Number  1  and  Run  Number  2  very  long  trains 
are  usually  carried,  averaging  between  20  to  35  trucks. 
The  length  of  the  trains  is  limited  rather  by  the  possibili- 
ties of  speed,  and  safe  and  efficient  handling  than  by  the 
ability  of  the  Mercurys  to  pull  the  loads.  On  Run  Number 
3,  for  instance,  long  trains  of  this  kind  cannot  be  pulled  be- 
cause of  the  necessity  of  using  the  elevators. 

By  these  systematic  methods  of  truck  operation  the  ma- 
terial is  handled  almost  twice  as  rapidly  and  efficiently  as 
before  the  methods  were  installed.  The  transportation 
foreman  has  a  definite  check  on  every  train,  knows  approxi- 
mately where  it  should  be  at  any  given  time,  and  is  able 
to  check  up  very  closely  on  any  loitering  or  inefficiency  on 
the  part  of  the  drivers. 

At  one  time  helpers  were  sent  along  with  the  driver  of 
each  Mercury,  but  experience  has  shown  that  far  better 
results  are  obtained  through  the  present  method.  The 
truck  trains  are  made  ready  for  the  Mercurys,  so  that  the 
driver  does  not  need  a  helper.  It  is  found  that  there  is 
less  loitering,  horse-play,  etc.,  under  this  system,  while 
less  time  is  actually  spent  in  preparing  the  trains  and 
getting  them  under  way. 

Before  the  present  system  was  installed,  there  was  con- 
siderable delay  in  the  distribution  of  material,  although 
three  more  men  were  engaged  in  the  work  of  taking  it 
about.  Material  is  reaching  its  destination  on  time,  and 
the  flow  of  work  through  the  plant  is  thereby  accelerated 
materially. 

Even  under  a  system  of  close  supervision,  however,  a 
good  deal  depends  upon  the  men  who  are  actually  driving 
the  Mercurys,  according  to  the  transportation  foreman. 
Where  the  driver  is  intelligent  as  well  as  interested  in  his 
job,  he  can  facilitate  the  movement  of  material  to  a  great 
extent;  he  can  readily  meet  the  small  difficulties  which 
must  constantly  arise  in  any  such  job ;  and  he  can  act  ef- 
fectively without  having  to  delay  proceedings  for  minor 
instructions.  Although  the  pay  for  the  Mercury  drivers  is 
not  high,  the  job  offers  certain  opportunities  which  appeal 
to  some  wide-awake  young  fellows.  It  takes  them  around 
to  the  different  departments  of  the  plant  and  allows  them 
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THIS  TO  BS  FILLED  CUT  IN  FULL  BY  DRIVER  A  HANDED  TO  DISPATCHER 


Fig.  5.  Sample  card  and  time  schedule  used  for  Run   Number  2 

to  learn  a  great  deal  about  the  general  manufacturing 
processes,  if  they  have  a  desire  to  learn.  It  enables  them 
to  see  and  understand  a  large  number  of  jobs,  and  perhaps 
to  choose  some  better  job  or  trade  into  which  they  would 
like  to  go  at  a  later  time. 

The  results  achieved  by  a  close  analysis  of  the  intra- 
plant  trucking  problem  at  Studebaker  indicates  that  money 
can  be  saved  and  production  speeded  up  at  the  same  time 
through  a  careful  study  and  operation  of  this  phase  of 
material  distribution.  It  is  a  factor  of  the  production 
problem  that  has  not  been  studied  as  closely  as  some  others 
and  in  many  plants  offers  opportunities  for  improvement. 
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Economical  Forming-  of  Storage 

Batteries 

Installation  of  boosters  at  the  Prest-O-Lite  plant  permits  batteries  which  are 
undergoing  forming  operations  to  be  discharged  back  into  the  line  thus 
saving  much  energv  and  reducing  cost  of  manufacture. 


STORAGE  batteries,  before  they  are  ready  to  leave  the 
factory,  are  subjected  to  a  number  of  long  charges 
and  discharges  in  order  to  properly  form  the  plates, 
after  which  they  are  given  a  final  charge.  This  requires 
a  considerable  amount  of  energy  and  usually  forms  an 
important  item  in  the  cost  of  manufacture  of  the  batteries. 
At  the  Indianapolis  plant  of  the  Prest-O-Lite  Co.  this 
energy  is  furnished  through  synchronous  motor  generator 
sets  converting  the  energy  from  4100-volt  3-phase  alternat- 
ing current  to  250-volt  direct  current.  In  the  photograph 
are  shown  two  625-hp.  and  450-hp.  machines.  An  875-hp. 
machine  will  be  installed  shortly.  The  feature  of  this 
equipment  is  the  use  of  three  units  for  each  machine,  the 
third  unit  being  used  as  a  booster  to  allow  the  storage 
batteries  to  be  discharged  directly  back  into  line. 

The  method  of  accomplishing  this  is  shown  in  the  ac- 
companying diagram  of  connections,  and  can  be  under- 
stood by  an  explanation  of  operating  conditions.  For 
charging,  batteries  are  connected  across  the  250-volt  gen- 
erator in  the  regular  manner,  the  generator  (Fig.  1)  de- 
livering 800  amp.  for  charging  various  batteries,  each 
having  a  suitable  charging  rheostat  connected  in  series 
therewith.  If  several  Other  batteries  are  connected  to 
the  discharge  circuit,  the  conditions  shown  in  Fig.  2  exist. 
These  batteries  are  connected  in  series  with  a  booster 
which  composes  the  third  unit  of  the  converting  apparatus, 
it  being  a  100-volt  direct-current  machine.  Assuming  that 
the  batteries  on  discharge  deliver  200  amperes  through 
rheostat  to  the  negative  terminal  of  the  booster  and  the 


voltage  is  thereby  raised  100  volts,  the  batteries  on  dis- 
charge will  develop  approximately  150  volts,  which  with 
the  100  volts  developed  by  the  booster,  causes  the  dis- 
charge circuit  to  pump  200  amp.  into  the  250-volt  bus. 
Therefore,  with  a  current  of  800  amp.  flowing  through  the 
batteries  on  charge,  only  600  amp.  is  delivered  by  the  main 
generator  because  the  discharge  current  is  delivering  200 
amp.  to  the  charging  circuit. 

The  main  object  of  this  booster  is  to  increase  the  ca- 
pacity of  the  charging  equipment.  That  is — with  a  stand- 
ard motor-generator  set,  the  number  of  batteries  which 
could  be  charged  at  one  time  would  be  limited  to  the 
capacity  of  the  motor-generator  set.  With  the  addition 
of  the  boosting  generator  on  the  same  shaft  the  effect  is 
obtained  of  increased  generator  capacity.  For  instance, 
in  Fig.  1  the  250-volt  generator  is  delivering  800  amp.  for 
charging  or  is  producing  200  kw.  Now,  if  a  200-amp.  150- 
volt  battery  is  placed  on  discharge,  30  kw.  are  available. 
In  this  case,  the  generator  will  be  required  to  deliver  only 
600  amp.  or  150  kw.  However,  to  raise  the  voltage  of  the 
discharging  circuit  to  250,  200  amp.  at  100  volts  must  be 
produced  at  the  booster  machine.  This  amounts  to  20 
kw.  Therefore  the  same  number  of  batteries  are  charged 
with  only  170  kw.  being  taken  from  the  main  source  of 
supply  neglecting  the  losses  in  the  machines. 

In  this  plant,  the  facilities  for  charging  the  batteries 
are  comprehensive  in  principle  but  simple  in  operation. 
Each  battery  circuit  is  controlled  through  bench  board 
panels    equipped    with    knife    switches,    rheostat    handles 
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and  ammeters.  On  one  side  of  the  room  there  are  288  of 
these  circuits  and  on  the  other  side  there  are  180  circuits. 
Two  operators  can  easily  handle  all  of  these  circuits  and 
thereby  charge  and  discharge  a  great  number  of  batteries 
at  the  same  time.  One  of  the  interesting  features  of  this 
charging  equipment  is  the  method  of  mounting  the  grid 
rheostats.  On  the  side  shown  in  the  photographs,  these 
rheostats  are  mounted  nine  in  a  row  directly  behind  and 
on  a  level  with  the  board.  On  the  other  side,  however, 
there  was  not  enough  space  for  this  kind  of  mounting  so 
that  some  of  the  resistance  had  to  be  mounted  above  the 
top  panel.  This  type  of  mounting  precludes  accessibility 
but  as  in  two  years  of  operation  there  has  been  no  need 
of  repairs  on  the  288  circuits,  such  facilities  are  thought 
unnecessary. 

At  the  end  of  the  room  is  the  switchboard  controlling 
the  motor-generator  sets.  The  4100-volt  energy  enters 
through  an  oil  switch  and  then  goes  to  the  main  bus. 
The  motors  of  the  machines  are  connected  directly  to  this 
bus  through  separate  oil  switches.  No  starting  apparatus 
is  necessary  because  the  motors  are  designed  to  start  as 
induction  machines. 

On  this  switchboard  are  also  contained  the  panels  con- 
trolling the  power  circuits  for  the  rest  of  the  plant. 


A  Hydraulic  Type  of  Clutch 


A  CLUTCH  which  is  claimed  to  afford  the  desirable 
feature  of  easy  engagement  and  positive  driving 
lock  has  been  developed.  The  feature  of  this  clutch 
is  that  it  can  be  engaged  with  any  degree  of  slippage 
so  that  the  power  of  the  engine  can  be  developed  as  de- 
sired and  yet  smoothly  and  evenly  transmitted  to  the 
rear  wheels  at  extremely  low  vehicle  speeds.  When  dis- 
engaged the  clutch  functions  in  reality  as  hydraulic 
transmission. 

The  clutch  is  built  inside  the  flywheel  in  the  usual 
way  and  is  inclosed.  It  runs  in  a  bath 
of  oil.  In  the  sectional  illustration 
the  pistons  are  shown  at  A.  Oil  is 
imprisoned  above  these  pistons  in  the 
cylinders  B  and  can  be  by-passed  from 
one  chamber  to  another  above  the  pis- 
tons by  moving  plunger  D  to  open  the 
by-pass  shown  at  E.  The  three  pis- 
tons A  ride  on  roller  bearings  H 
against  the  eccentric  ring  L,  which  is 
Vii  in.  off  center,  thus  allowing  the 
pistons  to  make  a  1-in.  stroke.  When 
the  clutch  is  released  the  continuous 
by-passing  of  oil  from  the  three  cham- 
bers B  through  E  maintains  a  con- 
stant equalization  of  pressure  above 
these  pistons  so  that  the  roller  bear- 
ings are  in  idling  action  against  ec- 
centric ring  L,  and  the  pistons  are  in 
constant  pumping  action. 

When  the  clutch  is  engaged  plunger  D  moves  forward 
to  close  by-pass  E,  thus  locking  the  pistons  A  against 
the  eccentric  ring  L.  This  locking  action  results  from 
closing  the  by-pass  from  oil-filled  chamber  B,  the  oil 
remaining  under  each  piston.  It  is  impossible  to  drop 
the  clutch  into  sudden  engagement,  for  at  the  end  of 
the  plunger  D  is  a  space  M  which  acts  as  a  dash-pot. 
As  the  plunger  D  is  pulled  back,  this  space  M  is  filled 
with  oil  through  the  ball  valve  N.  If  the  foot  is  released 
suddenly  from  the  clutch  pedal  the  oil  within  this  dash- 
pot  M  flows  out  gradually  through  the  by-pass  0,  this 


causing     smooth     gradual     engagement     of     the     clutch. 

It  is  evident  with  the  hardened  steel  roller  bearings 
which  are  rotating  about  the  contact  ring  during  slip- 
page of  the  clutch  that  there  are  no  parts  in  the  clutch 
which  can  be  worn  by  slippage  and  consequently  the 
driver  is  free  to  slip  the  clutch  as  much  and  as  often 
as  he  pleases,  thereby  giving  him  additional  traffic  con- 
trol without  in  any  way  damaging  the  clutch. 

The  pressure  required  to  release  the  clutch  is  equal  to 
the  tension  of  a  spring  only  strong  enough  to  hold  the 


The   Hubbard   Oil   Clutch. 


weight  of  the  clutch  pedal.     The  clutch  is  the  product  of 
the  Hubbard  Clutch  Co. 


BENZOL  and  alcohol  are  readily  miscible.  Alcohol- 
benzol  mixtures  will  not  freeze  at  low  atmospheric 
temperatures,  but  unmixed  commercial  benzol  freezes  at 
about  23  deg.  Fahr.  The  lightest  grades  of  gasoline  mix 
with  alcohol,  but  with  heavier  grades,  and  with  kerosene 
separation  occurs.  Separation  is  prevented  by  addition 
of  a  mutually  miscible  solvent  such  as  benzol. 
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Human  Study  a  Necessary  Factor 
in  Automotive  Sales 

Now  that  it  is  necessary  to  discover  merchandising  in  the  automotive  field, 
the  question  is  uppermost  as  to  the  proper  place  to  look.  Most  searchers 
have  turned  to  statistical  tables.     Here  is  a  suggestion  for  another  field. 

By  Harry  Tipper* 


I  WAS  in  Detroit  last  week  visiting  with  some  of  the 
people  who  are  at  the  center  of  the  automotive 
manufacturing,  attempting  to  discover  what  the 
conditions  were  from  the  production  standpoint.  They 
are  better  than  we  could  expect  in  view  of  conditions. 

The  manufacturers  are  moving  forward  in  production 
further  than  we  had  any  idea  of  at  the  beginning  of  the 
year,  and  those  manufacturers  who  have  maintained 
their  product  on  a  basis  of  stability  and  their  organiza- 
tions on  a  basis  of  fair  efficiency  are  moving  ahead  a 
little  faster  than  the  average.  The  orders  up  to  June 
show  a  very  surprising  volume.  In  the  replacement 
business  the  cars  and  trucks  that  are  in  use  are  ap- 
parently beginning  to  absorb  their  usual  quantity  of 
replacement  materials.  Stocks  in  the  case  of  jobbers 
are  beginning  to  move  once  more  and  they  expect  to  keep 
them  to  a  normal  basis  during  the  rest  of  the  season. 
So  the  outlook  is  better.  We  had  a  rather  severe  shock 
but  the  possibilities  are  that  we  shall  have  sufficient 
business  to  take  care  of  on  the  basis  of  present  indus- 
trial conditions. 

We  have  to  discover  merchandising  in  the  automotive 
field  now.  We  have  not  had  to  do  it  heretofore.  The 
entry  of  a  new  convenience  of  that  kind  into  the  world's 
possibilities  required  no  particular  merchandising.  It 
required  only  more  or  less  effective  production  in  order 
to  bring  it  into  use.  At  no  time  have  conveniences  of 
communication  or  transportation  required  very  much 
merchandising  to  sell  them;  they  have  been  seized  upon, 
always,  with  avidity  by  the  world's  population  because 
progress  depends  entirely  on  communication  and  the  ease 
of  transportation  itself.  The  automobile  offered  a  flexi- 
ble unit  of  transportation,  under  the  control  of  the  in- 
dividual, and  this  opened  up  an  entirely  new  field  of 
social  and  industrial  possibilities  to  the  individual  and 
the  community.  It  was  seized  upon  just  as  fast  as  we 
could  turn  it  out — people  desired  to  have  it  and  we 
have  not  yet  fulfilled  the  desires. 

The  future  of  the  business  depends  on  our  intelli- 
gence in  knowing  the  conditions  and  not  on  any 
supposed  saturation  point  or  limiting  point  in  the 
possibilities  of  use.  As  a  matter  of  fact,  we  are  en- 
tirely too  prone  to  view  industry  from  a  static 
standpoint,  as  though  we  could  take  a  stationary  and 
fixed  view  of  it.  We  talk  about  economic  conditions 
of  the  country  as  being  against  the  possibility  of 
consuming  more  or  less  of  this  or  that  material,  but 
we  forget  that  the  economic  conditions  of  the  coun- 
try depend  upon  our  productivity,  on  the  increase  of 
our  population,  the  growth  of  our  wealth  and  a  num- 


*An  address  by  the  Business  Manager  of  Automotive  In- 
dustries before  the  Advertising  Club  of  the  Brooklyn  Chamber 
of  Commerce. 


ber  of  factors  that  are  not  stationary  in  themselves 
but  are  constantly  moving.    Any  view  we  take  of  in- 
dustry must  agree  with  the  dynamic  character  of  the 
industry  itself.    It  is  always  moving  and  the  automo- 
bile business  has  not  moved  in  the  volume  that  it 
must  approach. 
It  might  be  worth  while  to  spend  just  a  minute  on  that 
point  because  the  thing  has  grown  so  fast  that  we  are  a 
little  doubtful  if  there  is  not  some  magician's  trick  in 
it  that  will  leave  us  in  the  lurch  later  on. 

In  the  passenger  car  business,  we  have  established  so 
far  that  a  car  on  the  present  basis  of  production  and 
efficiency  will  last  a  little  more  than  five  years  and  on 
that  basis  we  shall  have  replacement  requirements,  at 
the  end  of  five  years,  of  about  1,700,000  automobiles 
merely  to  keep  the  present  number  going.  We  have  ex- 
ported a  few  cars  in  a  single  year  abroad,  but  we  have 
a  market  there  that  we  have  not  yet  touched.  We  must 
supply  cars  to  the  great  foreign  countries  of  the  world, 
because  there  is  no  competing  country  manufacturing  on 
a  mass  production  basis  in  automobiles.  For  medium 
low-priced  cars  and  even  high-priced  cars  there  is  no 
corresponding  value  in  the  largely  hand-work  or  indi- 
vidual production  of  the  other  manufacturing  countries. 
There  is  no  possibility  of  getting  the  volume  out  of  those 
countries. 

We  talk  as  though  mass  production  could  be  gained  in 
a  few  months  by  putting  a  little  machinery  in  the  plant, 
but  it  has  taken  the  automobile  business  ten  or  fifteen 
years  to  standardize  for  mass  production.  They  have  not 
begun  to  standardize  the  work  in  European  countries. 
They  have  ten  or  fifteen  years  of  standardization  work 
before  them.  Organization  cannot  be  planned  in  a  few 
months  unless  the  elements  have  been  established  and 
these  other  countries  have  not  established  organization 
for  mass  production.  The  call  came  to  us  all  last  year 
in  our -office  from  people  all  over  the  world,  importers, 
distributors,  dealers  in  cars  and  trucks  and  tractors 
wanting  to  know  about  the  American  product,  claiming 
it  the  only  thing  they  could  get  in  a  reasonable  time  and 
in  reasonable  quantity.  This  offers  a  foreign  market 
two  or  three  times  as  large  as  at  present  and  in  itself 
is  enough  to  make  the  outlook  somewhat  inspiring.  The 
matter  of  the  possibilities  is  not  a  discouraging  one  and 
the  only  discouragement  we  can  get  is  from  our  lack  of 
analysis  of  the  situation.  The  reason  for  our  lack  of 
analysis  is  the  fact  that  we  have  not  been  obliged  to 
analyze  heretofore.  We  have  not  had  to  know  why  auto- 
mobiles were  bought.  We  are  ignorant  of  many  of  the 
merchandising  necessities.  We  must  now  discover  what 
these  necessities  are  and  I  wanted  to  suggest  a  few 
things  that  enter  into  this. 

First  of  all  merchandising  is  a  human  matter.     Our 
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market  statistics  are  of  no  value  unless  they  tell  us  a 
human  story.  After  all,  buying  is  done  by  human  beings 
and  because  of  human  reactions.  It  is  affected  by  tra- 
dition and  association  just  as  much  as  it  is  by  economics. 
The  desire  to  buy  a  single  product  may  rest  in  the  mind 
for  years  before  the  possibility  of  buying  comes  along, 
but  when  the  money  is  there  the  spending  of  that  money 
is  influenced  by  the  long  controlled  desire.  We  must 
understand  the  human  reaction  if  we  are  to  understand 
the  market  conditions. 

What  we  are  trying  to  do  in  merchandising  is  to 
produce  a  favorable  reaction  toward  us  on  the  part 
of  every  individual  and  have  that  result  in  agree- 
ment for  the  exchange  of  a  product.    We  have  been 
too  much  inclined  to  consider  markets  as  based  upon 
statistics  and  economics.     As  a  matter  of  fact,  the 
statistics    and    economics    are    the    outcome   of   the 
previous  condition  of  the  market  and  all  they  can  do 
is  to  give  us  a  general  idea  of  the  flow  and  ebb  of 
human  actions  in  connection  with  industry  and  mer- 
chandising. 
We  have  not  studied  human  reaction  very  far  in  the 
automotive  business.     Along   in   last  August  when  the 
drop  began  to  come,  I  was  asked  by  some  of  the  manu- 
facturers what  would  be  the  probable  return  and  I  made 
the  statement  then  that  the  social  buying  of  passenger 
cars  would  begin  before  the  industrial  buying  of  trucks 
— long  before  any  business  buying — and  I  based  it  upon 
the  fact  that  the  social  buying  would  come  first  from 
those  people  who  had  had  a  long  desire  to  own  a  car  and 
found  it  impossible  for  one  reason  or  another  to  do  so. 
Among  the  individuals  in  the  population  there  is  always 
money  to  be  spent,  even  when  money  is  scarce  in  the 
general  sense. 

I  know  in  my  own  travels  of  certain  general  classes 
who  had  been  out  of  the  buying  of  cars  all  through  the 
war  but  who  had  never  lost  the  desire  for  a  car,  who 
were  beginning  to  get  in  shape  for  the  buying  of  cars. 
That  is  what  happened.  The  volume  of  production  in 
passenger  cars  to-day  is  much  larger  than  the  produc- 
tion of  the  truck,  simply  because  the  human  reaction  is 
different  and  the  desire  to  buy  on  the  part  of  the  individ- 
ual is  more  insistent  than  the  necessity  for  buying  on 
the  part  of  business. 

That  is  something  we  have  not  paid  much  atten- 
tion to  in  the  marketing  of  automobiles.  Similarly 
we  have  not  paid  much  attention  to  why  the  thing  is 
bought.  The  sales  reasons  which  you  give  for  a  car 
or  any  other  product  are  frequently  not  the  reasons 
why  people  buy  at  all.  You  have  insisted  on  the  tech- 
nique as  well  as  the  details  of  the  car  to  a  degree 
which  might  have  been  all  right  in  the  beginning 
but  is  no  longer  necessary.  You  have  neglected  the 
insistence  upon  a  lot  of  other  details  which  are  ab- 
solutely necessary  for  a  favorable  reaction  on  the 
part  of  many  buyers. 

I  watched  in  the  shows  last  year  and  this  year  and 
heard  the  conversation  between  the  people  who  wanted 
to  buy  and  the  people  who  were  selling.  A  lot  of  infor- 
mation was  displayed  on  the  part  of  customers  about  the 
technical  details,  but  the  reaction  after  they  left  the 
booth,  the  conversation  among  themselves,  did  not  go 
much  on  the  technical  details.  It  went  upon  the  con- 
veniences of  the  car,  of  the  shift  lever,  on  the  room  in 
the  front  seats  and  the  character  of  the  upholstery, 
upon  the  feel  of  the  tonneau  seats  and  of  the  probability 
of  its  riding  easily  and  matters  of  that  kind  connected 
with  the  immediate  comfort  of  the  passengers,  but  I  did 
not  notice  the  insistence  on  those  points  in  the  booths. 


We  do  not  study  quite  sufficiently  people  who  buy.  It 
is  a  curious  thing.  I  was  talking  to  Mr.  Clark  at  lunch 
and  he  found  it  rather  extraordinary,  that  in  an  investi- 
gation made  not  long  ago  not  one  of  the  owners  ap- 
proached knew  what  tires  he  had  on  the  car  previous  to 
the  last  two  that  he  bought,  and  a  great  many  of  them 
did  not  know  what  tires  they  had  on  the  car  at  all.  That 
seemed  extraordinary  and  he  felt  there  must  be  some 
mistake,  but  it  was  a  very  careful  investigation.  There 
are  many  reasons  for  that,  but  one  of  the  important 
reasons  is  that  the  buyer  does  not  buy  tires  for  the 
reason  that  the  manufacturer  thinks  he  does.  Many 
tires  are  bought  because  they  are  recommended  by  a 
neighbor  or  the  dealer  and  many  tires  are  bought  be- 
cause they  justify  themselves  among  the  neighbors  or 
to  the  dealers.  Many  buyers  refuse  to  purchase  tires 
because  they  think  a  great  deal  of  luck  enters  into  them. 
They  find  that  they  vary  considerably  in  mileage  and 
they  think  it  is  more  luck  than  the  manufacture  when 
they  get  a  good  set. 

I  might  run  down  a  number  of  products  and  show  you 
that  the  buyer  of  products  reacts  toward  the  product  in 
an  entirely  different  way  from  what  we  suppose. 

We  are  too  much  engrossed  by  the  technique  of 
our  business  to  know  what  the  other  fellow  thinks 
about  it  and  our  sales  approach  and  how  merchan- 
dising arguments  are  affected  by  that  fact. 

Then  we  have  been  merchandising  cars  and  trucks 
without  having  divided  the  buyers  up  into  their  ordinary 
groupings  and  know  how  they  are  affected  in  their  pur- 
chasing by  those  groupings.  It  is  interesting  to  me  to 
know  how  many  trucks  are  used  in  the  different  lines  of 
industry,  but  I  am  sorry  to  say  that  I  am  unable  to  find 
from  the  truck  manufacturers  themselves  any  who  knew 
wThich  was  the  biggest  market  and  the  next,  and  the  next, 
and  the  number  of  trucks  that  entered  into  each  market. 
They  are  unable  to  divide  their  market  up  and  conse- 
quently they  do  not  know  how  to  approach  that  market. 

Then  we  have  not  determined  how  the  division  of  the 
market  affects  the  product  itself;  how  much  people  are 
willing  to  spend  and  what  they  demand  in  the  way  of 
individual  differences  for  the  expenditure.  There  are  a 
large  number  of  small  concerns  building  a  few  trucks 
a  year.  They  are  doing  a  successful  business  because 
they  are  building  the  bodies  of  the  trucks  to  suit  the 
individual  requirements  of  the  individual  customer  and 
building  the  service  to  suit  the  requirements  of  its  cus- 
tomers. We  have  not  measured  how  much  the  divisional 
groupings  of  the  market  require  a  change  in  the  product 
to  meet  those  conditions,  because  we  have  not  studied 
the  probable  reactions  of  the  buyer  sufficiently. 

Similarly,  we  have  not  measured  the  channels  of  dis- 
tribution. I  was  mentioning  again  at  luncheon  to  Mr. 
Clark  the  subject  of  branch  houses  for  the  tire  people 
and  I  mentioned  the  fact  that  very  few  of  the  tire  manu- 
facturers know  that  the  branch  house  came  into  the 
rubber  business  long  before  the  tire  was  a  real  factor, 
it  being  the  mechanical  goods  that  they  originally  car- 
ried. Tires  were  simply  added  later  on  to  those  other 
lines. 

We  have  not  understood  what  are  the  normal  chan- 
nels and  what  are  the  abnormal  channels  of  distribution. 
We  think  we  can  talk  about  eliminating  the  jobber  and 
going  to  the  dealer,  eliminating  the  distributor  and  go- 
ing to  the  jobber  and  going  to  the  consumer  as  if  it  were 
a  matter  of  decision.  These  lines  of  distribution  have 
been  worn  deep  by  custom  and  tradition  and  habit  of 
buying.  We  cannot  simply  break  down  those  banks  and 
put  the  stream  in  any  other  channel  by  a  mere  decision. 
We  have  not  learned  why  certain  lines  of  goods  were 
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distributed  in  one  way  and  why  some  others  had  found 
another  channel. 

Furthermore,  in  the  automotive  buying  or  merchandis- 
ing we  have  not  yet  determined  the  relative  importance 
of  standardizing  lines  or  of  individualizing  them.  Every 
merchandising  effort  is  an  attempt  to  take  your  product 
out  of  competition  and  give  it  an  individual  character. 
You  wish  to  take  it  out  of  the  general  acquaintance  and 
put  it  into  a  personal  friendship;  that  is,  take  it  out  of 
the  competition  or  comparison  and  put  it  into  an  indi- 
vidual place  for  itself.  So  that  every  merchandising  ef- 
fort is  to  individualize  the  product.  Time  after  time 
when  the  problem  comes  up  to  us  in  the  shop,  a  manu- 
facturer wants  to  duplicate  what  the  other  man  is  doing, 
he  wants  to  make  a  package  of  about  the  same  charac- 
ter, he  wants  to  make  a  product  of  about  the  same  char- 
acter, and  wants  to  go  through  the  same  methods  of  sale 
organization  without  determining  the  fact  that  he  must 
attempt  to  individualize  his  work.  That  individualizing 
will  rest  upon  certain  points  of  difference. 

Instead  of  attempting  to  differentiate  himself  from 
the  others  lie  attempts  to  classify  himself  with  the 
others  and  makes  it  more  difficult  to  overcome  the 
sales  resistance.  We  have  not  measured  the  value 
of  standardized  practice  and  the  value  of  individual 
methods  in  merchandising.  We  have  been  largely 
impressed  by  the  value  of  standardized  practice  in 
production  and  suppose  that  the  same  thing  operated 
in  sales. 

Finally,  we  have  had  no  basis  for  measuring  the  value 
of  merchandising  operations  outside  of  the  personal 
salesman.  We  know  how  to  measure  the  personal  sales- 
man because  we  look  at  his  order  book  and  the  credits 
at  the  end  of  the  year.  We  know  what  he  has  done — 
what  we  have  delivered — and  we  can  measure  his  value 
upon  that  basis.  In  advertising — that  is  the  mass  sales- 
man— sales  promotion  of  various  kinds,  we  have  no  means 
of  measuring  their  value.  We  do  not  know  how  much 
our  advertising  has  contributed  to  the  sales;  we  do  not 
know  how  much  our  sales  promotion  work  has  actually 
increased  value,  and  we  are  frequently  without  any  in- 
formation which  would  indicate  the  extent  of  service  we 
can  allow  and  the  character  of  that  service.  We  have  no 
basis  of  measurement  of  these  points  and,  consequently, 
we  are  always  experimenting,  hoping  to  arrive  at  some 
groundwork,  without  any  analysis  being  made  and  al- 
ways arrive  with  no  basis  of  measurement  in  the  end. 

So  long  as  times  are  good  we  will  accept  the  expense 
for  advertising  and  the  requirements  of  the  service  and 
O.K.  them,  without  any  understanding  as  to  why  they 
are  in  that  shape,  but  when  times  are  bad  we  ruthlessly 
cut  them  in  two  and  cut  off  one-third  without  any  under- 
standing of  the  reasons.  Why?  There  is  value  in  all 
these  methods,  but  most  of  the  value  lies  in  the  human 
reaction  and  not  in  the  statistical  information.  Out  of 
a  thousand  things  that  pass  your  vision  to-day,  you 
record  one  on  your  consciousness.  Out  of  a  thousand 
things  that  are  put  before  your  eyes,  pass  your  eyes,  in 
advertising,  out  of  a  thousand  sounds  that  hit  your  ears 
you  select  one  or  two  to  be  remembered  or  recorded.  It 
is  automatic.  How  do  we  know  that  the  advertisement 
we  are  putting  out  to-day  will  be  one  of  the  thousands 
that  will  be  rejected  or  one  of  the  few  that  is  remem- 
bered?   On  what  basis  do  we  measure  that? 

We  simply  go  blindly  into  the  market  and  throw  out 
our  advertising  matter  just  as  if  I  threw  it  out  of  the 
window  here,  in  the  hope  that  people  would  pick  it 
up  as  they  go  along  the  street.  For  this  reason  we  waste 
a  tremendous  amount  of  effort  in  our  sales  promotion 
and  sales  work.     We  do  not  know  why  people  act  and, 


therefore,  we  cannot  arrange  our  methods  to  agree. with 
their  reactions. 

As  a  matter  of  observation  and  effect  in  advertising, 
in  the  mass  sales  work,  people  react  to  very  few  things. 
If  you  will  think  back  and  analyze  yourself  from  day 
to  day  you  know  that  there  are  very  few  things  that  in- 
terest you,  very  few;  your  business,  certain  portions 
of  your  business,  not  all  of  it  in  detail,  your  surround- 
ings at  home,  certain  things  about  it,  certain  things 
about  your  social  life;  there  are  very  few  that  you  ex- 
amine in  detail  or  are  interested  in.  You  probably  look 
at  half  a  dozen  things  and  you  are  through.  That  is 
the  extent  of  your  examination  and  interest. 

Now  those  interests  govern  your  reactions  very  close- 
ly and  if  I  wanted  to  have  you  react  pleasantly  and 
favorably  to  me  I  must  know  your  interests  and  apply 
my  own  interests  to  those  interests,  and  not  only  that, 
but  also  at  the  time  you  are  interested  in  them. 

There  is  no  use  for  me  to  get  you  interested  in  the 
details  of  your  business  when  you  are  wondering  if 
you  will  make  the  put  on  the  ninth  green. 

There  is  no  use  of  me  trying  to  get  you  interested 
in  reference  to  details  about  church  work  when  you 
are  just  stretching  for  the  seventh  inning. 

The  associations  that  you  have  are  separated  very 
carefully  into  compartments.  The  interests  that  you 
have  are  differentiated  so  that  you  will  take  up  one  in- 
terest where  it  belongs  at  the  time  that  you  are  working 
on  that. 

If  I  want  to  advertise  to  you,  impress  you  and  get 
the  recording  of  my  impression  on  your  conscious- 
ness, I  must  suit  my  interest  to  yours. 

We  do  not  do  that  very  often.  We  have  so  large  an 
amount  of  technique,  without  fundamentals,  in  our  work 
that  most  of  our  work  is  scattered  all  along  the  surface, 
whether  it  touches  our  customers  or  not. 

We  presuppose  that  other  people  are  interested  in  the 
things  we  are  interested  in.  I  am  presupposing  you  are 
interested  in  this  address — the  chances  are  you  are  in- 
terested in  a  small  part  of  it  and  probably  will  not  re- 
member more  than  one  thing.  You  will  forget  all  but  a 
sentence  or  two.  But  personally  I  am  a*pt  to  presuppose 
you  are  interested,  because  I  am  interested.  All  through 
life  we  are  conducting  our  business  on  the  presupposi- 
tion that  other  people  are  interested  in  the  things  we 
are  doing.  We  go  ahead  blithely  telling  about  our  pro- 
duction without  knowing  the  other  man's  interest. 
Frankly,  before  we  get  very  far  in  merchandising,  we 
must  be  able  to  step  outside  our  own  interest  and  watch 
the  people  objectively  so  that  we  will  not  be  submerged 
in  our  own  technique  when  we  approach  the  other  fel- 
low. Merchandising  in  the  automotive  field  is  no  differ- 
ent from  any  other. 

The  merchandising  outlook  is  good  provided  we 
have  the  intelligence  to  tell  the  people  that  we 
will  meet  their  problem  and  can  give  them  what  they 
desire.  They  desire  automobiles — they  desire  auto- 
mobiles to  run.  They  expect  to  have  them  continue 
to  run  and  if  we  intelligently  work  out  our  problem 
I  do  not  think  we  shall  have  anv  fear  of  the  business. 


ANEW  rust-proofing  process,  which  has  been  success- 
fully used  for  bicycle  parts,  has  been  evolved  in 
the  research  laboratory  of  Rudge-Whitworth,  Ltd.  This 
consists  in  boiling  the  articles  to  be  treated  in  a  solution 
of  hydric-phosphate  of  iron  which  produces  a  dark  gray 
finish  practically  immune  from  the  attack  of  rust.  It 
is  said  to  be  very  much  more  rapid  than  Coslettizing  and 
has  no  effect  upon  either  the  strength  or  temper. 
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What  You  May  Expect  From  Foreign 

Advertising 

Again  it  is  said  here  that  foreign  advertising,  and  we  might  add  mer- 
chandising, is  not  distinctly  a  different  problem.  Advertising  and  sell- 
ing, like  the  people,  are  not  vastly  different  because  of  the  lines  on  maps. 

By  A.  B.  Cole* 


FOREIGN  advertising  is  an  investment  to  insure  sales, 
and  when  it  ceases  to  be  an  asset  it  is  time  for  the 
liability  to  be  wiped  out.  Many  concerns  have 
treated  their  foreign  advertising  as  a  side  issue,  and 
carry  it  as  a  heavy  liability,  owing  to  the  lack  of  proper 
co-ordinated  sales  and  advertising  effort  behind  a  set  cam- 
paign or  advertising  program.  It  is  natural  to  expect 
just  as  much  from  your  advertising  appropriation  as  from 
any  plant  investment.  A  certain  investment  in  advertis- 
ing can  be  made  to  produce  returns  that  will  parallel,  if 
not  exceed,  any  other  investment  of  equal  amount. 
It  can  be  made  to — 

Add  to  sales  directly, 

Add  to  sales  indirectly, 

Create  good  will  for  manufacturer  and  commodity, 

Change  living  conditions, 

Analyze  markets, 

Discover  demands  for  products  when  none  appears 
to  exist, 

Open  channels  of  distribution, 

Successfully  counteract  resistances  both  active 
and  passive. 
It  is  gratifying  to  observe  that  there  are  many  large 
organizations  using  foreign  advertising  to  search  out  the 
markets  of  the  world.  However,  we  need  a  more  uni- 
versal revision  of  our  sales  organizations  on  the  part  of 
the  medium  sized  and  small  manufacturers  in  this  coun- 
try. Many  of  these  companies  are  doing  25-,  50-,  100-, 
and  in  some  instances  a  few  hundred  thousand  dollars' 
worth  of  business  a  year,  and  were  the  executives  of 
many  of  these  companies  to  take  a  greater  interest  in 
their  foreign  trade  and  rightly  use  the  experience  in 
what  has  made  them  what  they  are  to-day,  co-operate 
with  their  sales  and  advertising  departments,  their  for- 
eign trade  would  increase  rapidly.  This  rightly  applied 
will  place  their  export  trade  on  a  permanent  basis.  Some 
small  manufacturers  are  doing  a  large  foreign  business, 
and  in  every  instance  it  will  be  found  that  they  are  con- 
ducting their  foreign  trade  along  fairly  practical  lines — 
in  other  words  they  are  thinking  internationally. 

Then,  again,  there  are  larger  interests  that  should  be 
selling  their  products  in  every  country  on  the  earth,  who 
are  practically  doing  nothing.  Their  foreign  sales  pro- 
motion and  advertising  methods  are  haphazard,  they  are 
not  concentrating  on  this  commerce  of  the  highest  order. 
On  account  of  the  wonderful  experience  some  companies 
have  passed  through  during  the  last  few  years,  they  have 
overlooked  the  greater  factor  that  makes  any  industry 
worth  while — that  of  business  building  for  the  future — 
that  great  insurance  which   not   only  sells   service,   but 

•Director  of  Publicity,  Westinghouse  Electric  International  Co. 
i     pei    re   "I  al    the   Eighth   National  Foreign  Trade  Convention. 


causes  one  to  point  to  a  particular  concern  as  a  great 
international  institution. 

A  plan  is  essential;  know  first  what  is  desired  to  be 
accomplished;  then  as  a  general  would  deploy  his  armies, 
divine  available  forces  to  overcome  obstacles.  These 
forces  must  be  used  in  their  proper  relation  to  each 
other,  and,  speaking  of  forces,  international  salesmanship 
in  its  broadest  sense  is  meant. 

Generally  speaking,  there  are  two  kinds  of  selling: 
making  use  of  existing  markets,  or  being  an  oppor- 
tunist; and  making  markets  and  using  creative 
salesmanship. 

ADVERTISING  is  nothing  more  than  creative 
selling;  and  sales  promotion  in  its  final  analysis  con- 
sists of  the  use  of  three  mediums: 

Space — this  includes  from  newspapers  to  motion 
pictures, 

Direct-by-mail  merchandising, 

Salesman. 

The  foregoing  media  must  be  used;  some  or  all,  accord- 
ing to  the  necessity  of  the  products  or  scope  of  the 
company. 

After  all,  building  up  a  foreign  trade  is  nothing  more 
than  creative  selling. 

The  foreign  field  is  looked  upon  by  many  as  a  mystery. 
Certain  localisms  influence  the  judgment  out  of  all  pro- 
portion, owing  to  the  lack  of  an  international  mind.  Be- 
cause toast  has  never  been  used  as  a  food  in  Japan  is  no 
proof  that  a  market  cannot  be  built  up  for  electric  toaster 
stoves — educational  work  may  be  necessary  first. 

Advertising  in  its  true  sense  can  be  used,  and  will 
produce  a  pre-determined  result,  provided  proper 
analysis  has  been  made  of  fields  to  be  covered. 

Like  investing  in  anything,  consideration  must  be 
given  to  the  question,  "Will  the  returns  warrant  the  ex- 
pense?" It  is  surprising  what  can  be  done  with  a  lim- 
ited appropriation — if  care  is  taken  to  be  sure  every 
part  is  co-ordinated. 

Human  nature  is  very  much  the  same  the  world  over. 
Under  the  skin  we  are  similar.  There  are  certain  ap- 
peals which  apply  to  all  of  us  and  if  these  appeals  ring 
with  sincerity  they  are  just  as  effective  in  Brazil  as  they 
are  in  China  or  the  United  States.  Speaking  of  appeals, 
we  mean  those  which  affect  the  emotions — fear — comfort 
— gain — fight  or  pride. 

Granted,  the  general  physical  conditions  of  a  race  must 
be  considered.  The  so-called  Latin  does  not  like  to  be 
hurried,  consequently  "pep"  copy  lacking  dignity  would 
not  pull  as  well  as  good  descriptive  sincerely  logical  copy 
with,  perhaps,  the  pride  appeal.  Of  course,  the  "copy" 
would  depend  upon  the  commodity  and  the  locality. 
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If  we  consider  the  underlying  emotions  common  to  all, 
the  problem  of  foreign  trade  is  not  nearly  so  complicated 
in  its  fundamentals.  True  there  is  naturally,  due  to  the 
wide  field,  a  mass  of  detail,  but  this  after  all  can  be  classi- 
fied until  it  becomes  mere  routine. 

If  you  have  a  product  of  merit,  the  thing  to  do  is  go 
out  and  sell  it.  First,  find  out  how  great  a  resistance  you 
have,  perhaps  using  advertising  to  determine  this;  mar- 
shaling the  means  available  so  that  each  and  every  one 
does  its  full  complement  of  work,  eliminating  everything 
that  does  not  help  in  the  plan.  If  it  does  not  help,  it  is 
a  hindrance. 

Creative  salesmanship,  energized  by  the  master  force 
visualization,  sells  the  goods.  This  is  true,  but  visions 
and  products  of  the  imagination,  while  wonderful  are 
merely  idle  dreams  until  will  power  and  hard  work  put 
foundations  under  them,  after  which  they  become  real- 
ities. And  the  tool  with  which  to  build  the  foundation 
of  any  business,  whether  it  be  a  corner  grocery  or  inter- 
national company,  in  "character"  is  advertising.  However, 
it  must  be  employed  with  as  much  care  and  common  sense 
as  in  the  buying  and  selling  of  any  commodity.  Return 
on  investment  in  advertising  should  be  in  proportion. 

Customs  change  overnight;  they  are  after  all  only  the 
surface.  Some  ten  years  ago  all  the  Chinese  wore  queues. 
They  were  gone  almost  overnight.  The  advisability  of 
catering  to  customs  should  not  be  discounted ;  they  are  an 
entering  wedge. 

We  think  of  the  customs  of  a  country.  We  hear  much 
of  it  these  days,  but  in  the  essence  what  is  selling  any- 
way, but  the  changing  of  customs,  the  changing  of  an- 
other mind  to  conform  with  your  ideas?  It  matters  not 
whether  the  idea  is  good  or  bad. 

Being  specific,  as  to  what  may  be  expected  from  a  for- 
eign advertising  appropriation,  one  of  the  primal  results 
should  be  a  world-wide  or  a  country-wide  acquaintance 
with  the  manufacturer,  large  or  small,  wherever  adver- 
tised, namely,  institutional  advertising.  Although  many 
do  not  agree  as  to  the  value  of  institutional  advertising, 
in  many  instances  remarkable  results  will  be  obtained 
from  a  well  planned  campaign  of  this  nature.  Particu- 
larly gratifying  results  are  obtainable  from  native  me- 
diums and  with  such  a  campaign,  followed  by  a  definite 
consumer  campaign  of  commodities,  a  good  foundation 
is  laid. 

It  is  highly  essential  that  all  advertising  activities  be 
properly  supported  by  appropriate  window  trimmings 
where  possible,  and  by  well  planned,  and  executed,  dealer 
and  consumer  literature. 

In  export  merchandising,  the  returns  from  this  angle 
of  advertising  are  in  proportion  to  the  aggressiveness 
with  which  the  field  organization  as  well  as  the  home 
organization  works.  You  can  lead  a  horse  to  water,  but 
you  can't  make  him  drink.  So  it  is  with  the  heavy  ma- 
chinery salesman.  While  he  may  occupy  a  prominent 
position  in  his  own  little  sphere,  his  gross  sales  could  be 
increased  many  times  were  he  to  analyze  and  dig  deep 
into  the  desires  and  requirements  of  the  merchants 
around  him.  Proper  merchandising  should  always  be  sold 
with  a  resale  feature  in  view.  Thus,  many  times  the  ag- 
gregate of  a  salesman's  efforts  in  selling  merchandising 
lines  is  often  greater  than  heavy  machinery  sales,  on  ac- 
count of  the  duplicate  mail  or  repeat  order. 

There  is  one  advantage  that  we  must  remember  in  rela- 
tion to  our  foreign  competitor,  and  that  is,  the  foreign 
house  does  not  help  his  dealer  move  the  goods  off  his 
shelves  as  we  do.  He  does  not  feel  obligated  to  furnish 
all  the  dealer  helps  that  are  prevalent  among  our  up-to-the- 
minute  advertising  and  sales  organizations. 

The  Latin-American,  particularly,  is  fast  becoming  cog- 
nizant of  our  business  methods,  and  it  is  gratifying  to 


say  these  methods  are  being  favorably  received.  If  you 
can  show  a  merchant  how  by  better  merchandising  he  can 
turn  over  his  investment  several  times  per  year  instead 
of  once,  he  is  not  going  to  forget  the  favor;  and  your 
advertising  backed  by  such  sales  promotion  efforts  will 
more  than  pay  out  handsomely. 

Above  all,  the  foreign  advertising  appropriation  should 
produce  confidence  in  customers,  stimulate  consumer  de- 
mand and  keep  goods  sold. 

As  a  facility  for  handling  foreign  advertising,  the  great 
importance  of  using  a  first  class  foreign  advertising 
agency  must  not  be  overlooked.  In  this  connection  these 
points  must  be  duly  considered: 

1.  A  foreign  advertising  agency  is  a  prime  essential 
for  any  extensive  export  operation.  However,  this  agency 
must  have  had  world-wide  merchandising  experience. 

2.  The  advertising  manager  of  a  manufacturing  com- 
pany can  obtain  the  best  results  if  he  does  not  overlook 
the  fact  that  it  is  highly  essential  that  the  agency  have 
his  utmost  co-operation  in  order  that  it  may  become  con- 
versant with  the  technicalities  of  his  marketing  problems. 
It  stands  to  reason  that  an  outside  organization,  being 
retained  to  assist  any  manufacturer,  should  not  be  ex- 
pected to  be  any  more  than  space  brokers  if  the  adver- 
tising manager  does  not  assist  the  agency  from  all  stand- 
points. If  co-operation  for  the  ultimate  success  of  an 
undertaking  is  required,  it  is  certainly  the  case  in  this 
particular  relation. 

3.  In  many  instances,  foreign  advertising  of  a 
manufacturer  depends  on  what  the  manufacturer  is 
to-day.  Too  many  manufacturers  treat  this  subject 
as  one  totally  foreign  to  their  business,  while  in 
reality  it  is  the  domestic  business  told  in  another 
way. 

4.  Practical  experience  must  be  injected  into  foreign 
advertising. 

The  foreign  agency  should  be  treated  in  the  same  way 
as  the  domestic  agency — such  procedure  is  imperative. 

The  success  of  an  advertising  appropriation  does  not 
depend  wholly  upon  media  and  copy,  but  the  whole  plan 
affects  the  net  result. 

American  manufacturers  must  extend  this  world-wide 
facility — trade,  and  this  can  be  obtained  only  through 
the  co-operation  of  all  the  departments  from  the  president 
to  the  various  committees,  down  to  the  shipping  clerk. 

Who  of  you  have  considered  these  factors  in  order 
that  proper  analysis  of  your  foreign  advertising  might 
f>e  assured? 

Here  we  have  some  of  the  factors  that  insure  success 
in  foreign  advertising  campaigns. 

All  efforts  must  be  closely  allied  with  the  local  adver- 
tising and  trade  paper  compaigns  in  the  particular  coun- 
tries through  the  assistance  of  the  field  organization. 

The  field  organization  must  be  completely  sold  as  you 
proceed  to  unfold  this  profit-sharing  method  of  advertis- 
ing. Bear  in  mind  that  you  must  make  advertising 
profit-sharing  if  you  would  succeed.  It  is  hardly  necessary 
to  elaborate  on  the  different  forms  of  advertising,  so  sim- 
ilar in  many  cases  as  that  adhered  to  in  this  country, 
such  as  local  advertising  in  newspapers,  trade  papers, 
and  bill  posters,  all  of  which  you  are  familiar  with ;  and 
then  there  is  general  advertising  literature,  specially 
printed  matter  designed  for  dealers'  use;  circular  letter 
campaigns,  and  all  these  that  I  have  enumerated,  you  real- 
ize the  value  of  these  campaigns.  Why  we  do  not  adopt 
these  methods  more  nearly  universally  in  foreign  trade 
is  a  great  conundrum.  The  common  procedure,  if  put 
into  effect,  should  place  us  in  a  position  that  we  are 
bound  to  succeed  beyond  all  expectations. 

Recording   results   from   advertising   is   a   real   asset — 
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is  a  key  to  the  future  progress  in  the  development  of 
foreign  trade.  The  most  efficient  way  is  the  card  system, 
with  a  practical  follow-up  plan.  The  inquiry  that  you 
received  six  months  ago  may  have  cost  you  35  cents  or 
$35.  Perhaps  it  can  be  turned  into  a  substantial  order 
if  you  will  review  the  hidden  information  within  your 
business.  I  believe  that  the  loss  from  neglect,  improperly 
following  up  of  prospects  and  proper  handling  of  corre- 
spondence, has  cost  our  country  millions  of  dollars  and 
much  prestige  in  foreign  trade.  You  may  have  had  a 
remarkable  sales  organization;  the  new  era  of  things  will 
demand  that  you  become  as  familiar  with  the  facilities 
of  your  agents  and  branches  in  Hongkong,  Buenos  Aires, 
and  Melbourne,  as  in  the  instance  of  your  Chicago,  Cleve- 
land and  New  York  organizations.  An  agent  or  a  branch 
of  a  manufacturer  abroad  is  an  integral  part  of  the  suc- 
cessful advertising  campaign. 

The  expression  "foreign  trade"  covers  a  vast  amount 
of  territory  and  one  is  prone  not  to  analyze  intensively 
the  changing  conditions  of  the  factors  that  make  up  the 
whole  undertaking. 

"What  I  May  Expect  from  My  Foreign  Advertising  Ap- 
propriation," gentlemen,  is  exactly  the  mission  set  forth 
by  my  company  for  establishing  its  policy. 

1.  We  expect  that  the  Westinghouse  Electric  Interna- 
tional Company  shall  be  known  favorably  throughout 
the  world. 

2.  We  expect  that  the  foreign  buyers  of  the  commodities 
which  we  make  shall  know  us  to  be  a  fair  and  honest 
house. 

3.  We  expect  that  the  salesmen  representing  us  in  for- 
eign countries  shall  be  proud  of  the  fact  that  they  are 
working  for  such  a  company  as  ours  that  is  backing 
them  up  in  every  way  possible  in  giving  them  the 
entree,  and  in  assisting  them  in  sales,  that  the  busi- 
ness in  their  territory  be  increased  and  that  the  great 
godsend  to  humanity,  the  uses  of  electricity,  shall  be 
known  all  over  the  world. 

4.  We  expect  the  dealers  and  distributors  who  are  han- 
dling Westinghouse  products  to  be  as  proud,  as  the 
agency  for  our  goods,  as  we  are  proud  to  have  them 
for  our  agents. 


5.  We  expect  that  every  dollar  that  we  are  expending 
for  foreign  advertising  to-day  will  be  planting  seed 
of  such  productivity  that  it  will  come  back  to  us  in 
manifold  increased  sales. 

6.  We  expect  that  the  good  word  which  we  are  spreading 
of  our  company  and  products  shall  last  for  all  time  to 
come,  so  that  the  name  of  the  Westinghouse  Electric 
International  Company  shall  be  the  paragon  for  a 
good  fair  company  which  sells  the  best  kind  of  goods 
it  knows  how  to  make. 

Our  foreign  organization  operates  through  the  arteries 
of  all  civilized  countries  of  the  globe,  covering  a  wide 
range  of  products,  300,000,  touching  over  500  industries, 
thus  including  anything  electrical  from  a  giant  railroad 
locomotive  to  milady's  curling  iron  and  baby's  milk- 
warmer. 

We  are  offering  engineering  advice  to  many  peoples 
on  the  earth.  This  is  the  world-wide  vision  that  Amer- 
ican manufacturers  must  inaugurate.  It  is  this  method 
of  capitalizing  the  dollar  that  pays  dividends.  It  is  the 
contribution  of  this  service  that  will  give  the  world  a 
more  convenient  "to-morrow." 

It  is  this  service  that  industry,  must  render  the  world's 
commerce — one  of  the  greatest  missionaries  for  good,  and, 
gentlemen,  the  effort  that  you  put  forth  in  behalf  of 
foreign  trade  is  going  to  make  you  and  your  industry 
bigger  to-morrow.  And  remember  that  international  trade 
affects  every  fireside  in  our  great  country.  It  is  one  of 
the  serious  problems  with  which  we  are  confronted.  The 
great  manufacturing  institutions  of  this  land  realize  it. 
They  propose  to  render  this  universal  service  to  the  world, 
and  it  is  only  through  service  that  any  institution  has  the 
right  to  exist. 

The  company  with  which  I  have  the  honor  to  be  asso- 
ciated has  always  taken  a  broad  viewpoint  of  the  com- 
merce of  the  world,  like  similar  institutions  unselfishly 
placing  its  huge  organization  at  the  command  of  the  trade 
at  great  cost,  along  lines  that  are  not  prefixed  with  a 
dollar  sign  but  basically  having  in  mind  the  duty  to  help 
others,  and  thereby  lessen  the  burdens  of  the  peoples  of 
the  earth. 


Automobiles  in  Japan 


THE  following  extract  from  a  recent  issue  of  the 
London  Times  gives  some  interesting  data  on  the 
status  of  the  automobile  and  truck  in  Japan. 

"The  use  of  motor  vehicles  in  Japan  greatly  increased 
during  the  war.  In  1914  Japan  possessed  353  motor 
cars  and  trucks  for  hire,  while  713  were  privately  owned; 
in  1915  there  were  419  of  these  vehicles  for  hire  and  825 
privately  owned;  in  1916  the  numbers  were  566  and  1082; 
in  1917,  1291  and  1381,  and  in  1918,  2473  and  2060. 

"The  registrations  of  motor  cars,  cycles  and  trucks 
show  that  these  vehicles  are  chiefly  used  in  the  larger 
cities  and  towns.  The  country  roads  are  not  adapted  for 
motor  traffic,  although  this  defect  is  in  course  of  being 
remedied.  In  December,  1918,  1975  motor  cars  and  cycles 
and  104  motor  trucks  were  registered  in  Tokyo;  423  and 
5  in  Yokohama;  421  and  32  in  Osaka;  263  in  Hyogo 
(Kobe);  184  and  4  in  Kyoto;  146  and  14  in  Aichi 
(Nagoya),  and  918  and  50  in  other  towns.  On  Sept.  8, 
1919,  968  motor  cars  and  cycles  and  119  trucks  were 
registered  for  hire  and  1153  cars  and  cycles  and  119 
trucks  for  private  use;  in  Tokyo  an  increase  of  280  ve- 
hicles; while  in  Yokohama,  252  cars  and  cycles  were  reg- 
istered for  hire,  and  286,  with  8  trucks,  for  private  pur- 
poses, showing  an  increase  of  93. 

Since  March,  1918,  the  Japanese  Government  has  at- 
tempted  to   stimulate   Japanese   manufacture   of   motor 


trucks  by  giving  a  bounty  for  each  truck  built  in  the 
Empire  according  to  military  specifications.  These 
trucks  may  be  used  only  in  Japan,  and  must  have  a 
capacity  of  one  ton  or  upward.  The  bounty  paid  does 
not  exceed  400  yen  (£40  at  normal  rate  of  exchange)  per 
truck,  but  an  additional  sum  of  about  100  yen  is  granted 
for  trucks  used  or  hired  out  by  a  manufacturer.  The 
owner  of  a  truck  receives  a  bounty  of  200  yen,  and  is 
granted  60  yen  per  annum  for  five  years  toward  its  up- 
keep. Owners  of  imported  trucks  also  receive  some 
200  yen  per  truck,  and  an  annual  grant  of  60  yen  for 
upkeep;  these  bounties  are,  however,  paid  only  to  Japan- 
ese subjects. 

"The  narrow  crowd-thronged  streets  are  prejudicial  to 
the  use  of  motor  trucks,  especially  those  required  for 
speedy  delivery  of  goods.  Tokio,  Yokohama  and  Osaka 
will  probably  be  the  chief  market  for  motor  vehicles  un- 
til roads  and  bridges  are  improved  in  the  smaller  towns. 

"More  cars  are  required  for  purposes  of  hire  than  for 
private  use,  and  the  demand  for  taxicabs  exceeds  the 
available  supply.  There  are  motor  omnibuses  in  Tokio 
which  charge  lower  fares  and  render  better  service  than 
the  electric  street  cars.  Small  or  medium  types  of 
passenger  cars  are  generally  preferred.  There  is  a  big 
demand  for  closed  private  cars  on  account  of  the  dusty 
condition  of  the  roads." 
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Hub  and  Wheel  Standards 

Editor,  Automotive  Industries: 

The  articles  by  John  Younger,  published  in  Automo- 
tive Industries  of  March  10,  and  W.  J.  P.  Moore,  pub- 
lished in  the  April  28  issue,  have  been  read  with  consider- 
able interest,  and  it  is  apparent  that  there  are  several 
other  viewpoints  on  this  subject  of  wheel  and  hub  stand- 
ards which  have  not  been  expressed  in  either  of  the  above 
letters. 

These  articles  would  give  the  impression  that  the  auto- 
motive industry  exists  primarily  to  furnish  employment 
to  certain  classes  of  workers  of  which  one  is  the  automo- 
bile engineer.  This  is  evidenced  by  the  phrase,  "there  is 
a  lurking  suspicion  in  the  back  of  my  mind  that  such  a 
standard  may  lead  to  loss  of  individuality."  It  is  undoubt- 
edly true  that  standardization  may  result  in  a  certain 
loss  of  individuality  to  the  engineer. 

However,  the  industry  must  face  this  fact:  The  Amer- 
ican public  has  let  it  be  known  in  a  most  emphatic  manner 
that  less  expensive  automotive  transportation  is  de- 
manded. The  problem  of  the  engineer,  therefore,  re- 
solves itself  into  the  question  of  how  best  to  discover  the 
method  whereby  the  decreased  cost  of  automotive  appa- 
ratus can  be  given  to  the  public. 

If  this  decreased  cost  can  be  obtained  through  the  mul- 
tiplicity of  designs  and  through  the  free  expression  of 
the  various  idiosyncrasies  of  designers  as  exemplified  in 
the  257  odd  motor  truck  hubs  and  wheels  which  we  now 
have,  in  place  of  the  10  or  15  necessary  to  fill  the  field — 
then  no  change  need  be  made  in  our  present  practices. 

If,  on  the  other  hand,  we  are  to  exhaust  every  avenue 
looking  toward  the  production  of  more  economical  motor 
transportation,  then  serious  consideration  must  be  given 
to  the  reduction  of  the  multiplicity  of  designs,  and  this 
invariably  leads  toward  standardization. 

This  standardization  is  bound  to  come  about  whether 
under  the  auspices  of  automotive  engineers  or  under  the 
control  of  some  one  manufacturer  or  group  of  manufac- 
turers. We  already  have  one-half  of  the  passenger  auto- 
mobiles made  by  one  manufacturer.  Certainly,  this  one- 
half  is  standardized.  This  brings  up  the  question  as  to 
whether  the  cost  of  motor  truck  transportation  will  be 
reduced  by  standardization  or  by  any  other  available 
means,  or  will  some  manufacturer  develop  who,  through 
economical  design  and  production,  takes  over  one-half 
the  motor  truck  industry  as  has  already  been  done  in 
the  passenger  car  field. 

Certainly,  a  standard  that  involves  10  hub  castings, 
with  the  corresponding  hub  designs  on  complete  wheel 
castings,  and  which  does  the  work  of  257  designs  in  the 
range  from  la/2  to  7-ton  capacities,  promises  a  maximum 
economy  in  front  wheel  production.  Economies  should 
certainly  be  expected  from  the  steel  wheel  maker,  the 
wood  wheel  maker  and  the  bearing  supplier  and  the  axle 
maker. 

The  economy  in  direct  cost  of  the  motor  truck  need 
not  stop  as  a  result  of  this  standardization  but  would 
extend  also  to  the  maintenance  of  motor  trucks.  One  of 
the  serious  complaints  of  motor  truck   operators   is   the 


excessive  cost  of  repairs  and  the  loss  of  time  represented 
by  idle  trucks  while  making  repairs.  The  adoption  of  a 
standard  front  hub  and  spindle  design  will  operate  toward 
more  economical  truck  maintenance  for  the  reason  that  if 
the  service  department  of  the  "A"  truck  does  not  have  the 
requisite  parts,  the  owner  of  the  "A"  truck  can,  in  all 
probability,  obtain  service  from  the  "B"  truck  agency. 

In  addition  to  the  above  economies,  competition  between 
the  manufacturers  and  agencies  should  lead  to  reduced  cost 
of  service  to  owners  which  in  the  last  analysis  would  be 
beneficial  to  the  motor  truck  industry. 

A  word  as  to  the  economic  side  of  motor  truck  develop- 
ment as  affecting  standardization  should  be  of  interest. 
The  motor  truck  as  it  stands  to-day  Is  the  development  of 
many  years'  work — the  almost  life  work  of  many  engi- 
neers— in  bringing  the  motor  truck  to  its  present  stage 
of  development.  It  therefore  represents  what  the  auto- 
motive engineering  profession  considers  as  essential  in 
motor  truck  construction  as  evidenced  by  its  approval  of 
existing  designs  and  on  the  basis  of  these  designs,  we 
have  certain  necessary  selling  prices,  which  prices  are 
based  on  the  most  economical  present  day  production  costs. 

This  is  the  problem  on  the  one  hand.  On  the  other 
hand  we  have  the  great  American  public  which,  within  the 
past  nine  months  has  rendered  its  verdict  to  the  effect 
that  motor  truck  costs  are  too  high  and  must  be  reduced. 
The  new  problems  for  the  automotive  engineer,  therefore, 
is  to  comply  with  these  insistent  demands  and  develop 
motor  truck  apparatus  that  can  be  sold  and  operated  at  a 
considerable  reduction  in  cost.  If  these  premises  be 
granted,  it  follows  that  the  motor  truck  manufacturer  in 
the  immediate  future  is  going  to  be  successful  in  direct 
proportion  to  his  success  in  meeting  these  new  demands 
of  the  public  for  motor  truck  transportation. 

The  article  of  April  28  goes  into  detail  as  to  the  type 
of  bearing  that  should  be  used  on  standardized  wheel 
equipment  for  motor  trucks  and  brings  forward  the  state- 
ment that  the  ball  bearing  is  the  recognized  world  stand- 
ard in  every  civilized  country  of  the  world  outside  of  the 
United  States.  We  do  not  know  whether  we  are  to  infer 
from  this  that  the  good  old  United  States  is  backward  as 
regards  its  civilization,  as  evidenced  by  its  quite  general 
use  of  the  tapered  roller  bearing  in  motor  truck  wheels. 
We  do  not  believe  the  writer  intended  to  convey  that  im- 
pression, but  he  evidently  overlooks  entirely  the  fact  that 
the  tapered  roller  bearing  has  now  been  adopted  by  some 
66  European  manufacturers  of  automobiles,  and  as  re- 
gards world-wide  distribution,  it  should  be  of  further 
interest  to  note  that  it  is  available  in  the  great  distrib- 
uting centers  of  the  world,  and  that  bearings  of  the  one 
standard  are  manufactured  in  two  plants  in  America  and 
one  plant  each  in  England  and  France. 

There  should  be  no  hesitancy,  therefore,  on  the  part  of 
the  American  engineers  in  using  the  type  of  bearing  that 
has  made  itself  by  service  the  recognized  standard  for 
motor  truck  front  wheels,  as  this  bearing  is  available  for 
production  and  for  service  practically  the  world  over. 

The  article  of  April  28  goes  into  much  detail  as  to  the 
standardization  of  other  parts  of  automotive  apparatus, 
much    of  which   has    not   yet   been    brought    before    the 
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Standards  Committee.  It  is  our  firm  belief  that  as  re- 
gards the  type  of  axle  for  rear  wheels,  the  best  sections 
for  tires,  the  method  of  attaching  tires,  it  will  be  found 
when  these  matters  are  studied  closely  that  many  of  these 
problems  have  already  standardized  themselves  and  the 
work  of  the  Standards  Committee  will  consist  largely  in 
discovering  these  "natural"  standards  and  presenting 
them  in  a  condition  to  be  of  greatest  benefit  to  the  auto- 
motive industry. 

It  is  far  from  the  writer's  intention  to  go  into  detail 
on  such  matters  as  tire  standards  which  have  already 
received  attention  from,  and  is  in  the  hands  of,  recog- 
nized specialists  on  this  particular  subject. 

T.  V.  Buckwalter,  Chief  Engineer, 

The  Timken  Roller  Bearing  Co. 


Vital  Importance  of  Mr;  Tipper's  Articles 

Editor  Automotive  Industries: 

The  articles  in  Automotive  Industries  by  Mr.  Harry 
Tipper  have  been  a  source  of  great  satisfaction  to  me,  and 
I  have  been  frequently  tempted  to  write,  congratulating 
you  on  the  manner  in  which  you  are  giving  publicity  in  a 
proper  place  to  facts  which  are  of  such  vital  importance 
and  yet  are  so  generally  ignored  by  those  who  should  give 
them  greatest  consideration. 

As  a  member  of  the  engineering  organization  in  various 


corporations  I  have  had  ample  opportunity  to  observe  the 
losses  both  to  corporation  and  factory  workers  from  lack 
of  sincere  regard  by  the  management  for  the  workers.  I 
have  also  had  opportunities  to  try  the  opposite  treatment 
on  a  moderate  scale  and  have  had  the  pleasure  of  seeing 
the  men  respond  with  far  greater  effectiveness  than  I  had 
reason  to  expect. 

Lacking  the  ability  myself  for  such  publicity  work  as 
Mr.  Tipper  is  doing,  I  take  great  pleasure  and  satisfac- 
tion in  reading  his  articles  and  in  the  knowledge  that  the 
work  is  being  effectively  and  persistently  carried  on. 

Thomas  S.  Kemble. 

Cleveland,  Ohio. 


Non-Corrosive  Hard  Metal  Wanted 

Editor,  Automotive  Industries: 

We  are  interested  in  securing  information  from  con- 
cerns who  can  supply  a  non-corrosive  metal  as  hard  as 
steel  and  of  60  scleroscope  test,  to  withstand  the  action 
of  copper  sulphate;  probably  a  material  that  is  high  in 
nickel  and  copper.  This  material  must  be  capable  of 
being  machined,  hardened  and  of  taking  a  high  polish. 

We  wish  to  exclude  stellite,  monel,  duriron  and  stain- 
less, as  for  various  reasons  these  materials  do  not  sat- 
isfy the  conditions  as  observed  by  tests. 

Diamant  Tool  &  Mfg.  Co.,  Inc. 


Army's  Interest  in  Highway  Transport 


HOW  intensely  the  Army  is  interested  in  the  work  of 
the  Highway  and  Highway  Transport  Education 
Committee  was  well  stated  recently  by  Col.  Mason  M. 
Patrick,  in  an  address  at  one  of  the  public  meetings  of 
this  committee.  After  describing  in  some  detail  the 
army's  transport  problems  in  France,  Col.  Patrick  said: 

"Now,  just  a  word  concerning  what  the  army  itself  is 
doing  to  further  the  highway  and  highway  transportation 
movement.  You  have  no  doubt  heard  of  the  opportunities 
which  are  being  given  to  men  to  learn  while  they  are 
soldiers,  to  train  themselves  in  order  that  they  may  be 
better  citizens  when  they  return  to  civil  life  after  their 
brief  service  with  the  colors,  and  it  is  in  just  such 
schools  that  we  are  trying  to  fit  them  for  real,  useful  work 
in  connection  with  the  enormous  problem  of  road  build- 
ing, of  traffic  control,  and  of  motor  transportation. 

"There  are  open  to  all  these  men  numerous  courses,  for 
any  of  which  they  are  encouraged  to  volunteer,  and  there 
have  been  engaged  men  as  teachers  who  really  know  their 
jobs.  It  will  be  understood  that  we  are  taking  a  large 
number  of  young  men  who  would  never  have  any  college 
or  university  training  and  many  of  whom  lacked  even  the 
advantages  of  high  school  training.  While  we  have  no 
ambition,  desire  or  intention  of  turning  them  out  as  col- 
lege graduates,  we  do  believe  that  in  their  three  years' 
term  of  service  we  can  make  them  better  men,  better  able 
to  earn  their  living,  and  with  a  sense  of  respect  for  law 
and  order,  which  is  a  wondrous  asset  when  possessed  by 
the  citizens  of  any  country,  and  the  lack  of  which  may 
prove  a  country's  undoing. 

"In  these  army  schools  there  are  now  enrolled  40,000 
men,  and  they  are  taking  courses  according  to  their  own 
likings,  carefully  guided,  of  course,  but  still  leaving  to 
them  a  large  measure  of  choice  in  subjects  as  varied  as 
music,  stenography,  dramatic  art,  blacksmithing,  automo- 
tive trades,  etc.  Among  these  courses  we  hope  to  incor- 
porate some  which  will  fit  many  of  these  men  to  take  minor 
positions  with  State,  county  or  other  organizations  which 


are  engaged  in  developing  their  highway  systems.  We 
hope  to  have  given  these  men  practical  courses  which  will 
familiarize  them  with  the  materials  employed,  which  will 
fit  them  to  be  foremen,  or  to  operate  any  of  the  machines 
which  are  employed  in  highway  building. 

"Others  will  be  given  instruction  in  the  management 
of  motor  transport,  particularly  with  a  view  to  fitting 
them  to  become  what,  for  want  of  a  better  term,  we  may 
call  fleet  managers,  men  who  will  be  capable  of  conducting 
numbers  of  motor  trucks  running  between  different  points 
and  transporting  goods.  To  my  mind  this  is  one  of  the 
problems  we  now  have  to  face  and  for  which  we  must  find 
a  solution. 

"Nearly  two  years  ago,  in  writing  to  a  young  man  ask- 
ing advice  as  to  the  course  of  study  he  should  follow  to 
fit  himself  for  his  life  work,  I  suggested  this  idea.  It 
seemed  to  me  then,  and  I  think  it  is  more  apparent  now, 
that  in  the  future  vast  quantities  of  materials  will  be  car- 
ried on  our  highways  in  these  vehicles,  and  in  order  that 
this  may  be  done  most  efficiently  and  most  economically, 
it  is  essential  not  only  that  there  should  be  men  who  know 
how  to  conduct  them  individually,  but  others  who  know 
how  to  combine  them  into  large  or  small  fleets  and  to 
manage  such  combinations  in  a  way  which  will  prevent 
delays,  which  will  hasten  the  journey  and  which  will  do 
this  without  danger  to  other  users  of  the  road. 

"The  army's  highway  transport  problem  is  to  be  assured 
that  the  roads  over  which  it  must  operate  are  suitable, 
that  they  are  sufficient  in  number,  that  they  are  properly 
located,  and  that  the  motor  vehicles  which  we  can  procure 
will  likewise  be  suited  for  army  use.  That  this  problem 
is  solved  aright  is  of  importance  not  alone  to  the  army 
but  to  the  entire  country,  and  we  wish  to  assure  all  those 
who  are  as  concerned  as  we  with  the  prosperity  and  with 
the  welfare  of  our  country  that  the  army  will  aid  in  this 
movement  by  giving  all  of  the  encouragement  and  help  it 
can  afford  and  by  furnishing  all  of  the  information  it  has 
acquired  concerning  roads  and  motor  transport." 
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Importance  of  Human  Wastes 
in  Industry 

It  is  easy  to  recognize  difference  in  economy  between  two  machines.  It 
is  more  difficult  to  determine  causes  of  labor  waste  in  producing  these 
machines.  Human  waste  can  be  determined  only  after  the  production 
effort.     We  have  no  method  of  measuring  human  capacity  to  produce. 

By  Harry  Tipper 


DR.  GRIMSHAW,  in  an  address  upon  economic  mat- 
ters, at  a  meeting  of  the  faculty  at  the  New  York 
University  some  years  ago,  pointed  out  that  labor 
was  the  only  value.  Nothing  is  of  any  value  until  labor 
has  been  put  upon  it,  and  its  value  is  in  proportion  to 
the  amount  of  labor  required  for  its  discovery  and  fabri- 
cation. 

When  industry  is  measured  from  the  finding  of  the 
material  to  the  use  of  the  product,  there  is  no  value  ex- 
cept the  value  of  the  time  and  effort  which  is  required 
to  bring  it  into  usefulness.  In  the  average  individual 
establishment,  the  importance  of  the  labor  cost  is  under- 
stood but  the  elements  of  labor  waste  do  not  receive  the 
same  study.  The  direct  labor  used  in  fabricating  the 
product  is  only  a  portion  of  the  amount  going  to  make 
the  cost  of  doing  business.  Indirectly,  of  course,  we  are 
paying  for  labor  when  we  pay  for  raw  materials,  build- 
ings, machinery,  printed  matter  and  everything  else  that 
enters  into  the  cost.  Capital  itself  is  only  the  product 
of  previous  labor  stored  in  convenient  form  for  use  in 
providing  future  production. 

When  the  matter  is  pursued  logically  to  its  final 
outcome,  Dr.  Grimshaw  is  right;  there  is  no  other 
measure  of  value  except  labor  and  all  costs  are  out- 
growths of  labor  costs.  Without  knowing  the  eco- 
nomics of  it  most  of  us  are  sufficiently  aware  of  this 
to  apply  prices  to  labor  cost  automatically.  The  dis- 
cussion of  costs  among  individuals,  in  newspapers 
and  in  other  public  prints  begins  and  ends  with  the 
labor  question..  Whether  we  regard  it  as  a  problem 
or  not,  the  question  of  labor  is  the  paramount  ques- 
tion at  all  times  in  industry,  and  the  future  of  in- 
dustry depends  entirely  upon  progress  in  the  direc- 
tion of  labor  efficiency. 

Labor  cost  must  be  measured  in  time.  There  are  other 
factors  entering  into  it,  of  course,  but  these  also  are 
questions  of  time.  The  rarity  of  the  skill  demands  a 
greater  payment  because  the  time  is  limited  and  such 
skill  can  exercise  itself  only  during  that  limited  time. 

A  physician  who  is  able  to  perform  an  unusual  opera- 
tion with  success  is  paid  an  unsual  amount  because  his 
individual  skill  is  rare  and  he  can  only  work  the  length 
of  the  day.  He  cannot  duplicate  his  own  skill.  Similarly 
men  who  can  organize  their  own  work  and  organize  the 
work  for  others  receive  more  money,  because  that  capa- 
city is  not  usual  and  the  exercise  of  it  is  worth  a  great 
deal  of  unorganized  labor  in  the  elimination  of  time  and 
effort. 

When  all  the  modifications  are  considered,  however, 
the  problem  of  production  is  the  problem  of  the  amount 


of  time  required  to  do  a  piece  of  work  at  a  given  cost 
per  unit  of  time.  Even  in  the  case  of  piece-work,  it  is 
the  time  which  counts  and  payment  by  the  number  of 
pieces  is  an  endeavor  to  secure  a  larger  number  of  pieces 
for  a  given  time. 

The  most  important  wastes  in  industry  are  the 
wastes  of  human  endeavor.  We  have  been  very 
capable  of  measuring  those  wastes  when  they  have 
been  translated  into  materials,  machinery,  buildings 
and  other  tangible  products.  It  is  easy  to  recognize 
the  differences  in  economy  of  two  machines  for  a 
certain  piece  of  work.  It  is  much  harder  to  deter- 
mine the  causes  of  the  labor  waste  in  producing 
these  machines. 

Limited  as  we  are  by  mechanical  measurements,  we 
find  it  impossible  to  apply  any  measurements  at  all 
to  the  human  being,  and,  therefore,  our  labor  wastes 
are  only  determined  after  the  production  effort  has 
been  made  and  not  before.    When  the  man  has  pro- 
duced his  piece  of  work  we  can  measure  with  fair 
accuracy  the  comparative  value  of  the  product.    We 
have  no  means  of  measuring  his  capacity  to  produce 
nor  the  elements  upon  which  that  capacity  depends 
in  harnessing  it  to  useful  work. 
While  we  recognize  therefore  the  fundamental  impor- 
tance of  labor,   our  discussions  regarding  it  are  arbi- 
trary and  without  any  sound  basis  of  consideration.    We 
cannot  compare  labor  capacity  and  waste  because  we  do 
not  know   either   the   possibility   of   practical    improve- 
ment or  the  factors  which  will  bring  it  into  practical 
result. 

In  organizing  the  present  work  of  industry,  we  have  ar- 
rived at  the  point  where  the  mechanical  organization  is 
sufficiently  complete  to  be  improved  only  with  decreased 
speeds.  So  much  past  effort  in  the  form  of  capital  has 
gone  toward  the  making  of  equipment  which  we  use,  so 
much  ingenuity  has  been  expressed  in  its  improvement 
and  it  has  become  so  large  in  its  proportions  that  a 
measurable  addition  in  the  efficiency  of  any  of  its  details 
can  affect  the  total  result  but  slightly. 

This  improvement  may  be  lost  through  a  slight  de- 
crease in  the  human  efficiency  or  the  mistakes  of  our 
organization  from  the  human  standpoint.  Already  in 
some  instances,  this  difficulty  is  showing  up  so  that 
within  the  next  few  years  it  will  have  a  real  influence 
upon  the  cost. 

In  the  endeavor  to  secure  accuracy  from  workers 
who  do  not  understand  the  value  of  that  accuracy, 
we  have  added  to  the  supervision  with  systems  of  in- 
spection handled  by  men  who  are  themselves  igno- 
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rant  of  the  real  importance  of  the  work  which  they 
do.    In  some  large  industries,  this  centralization  has 
gone  so  far  that  the  improved  machinery  has  not  in- 
creased   the    accuracy    materially    in    the    last    few 
years. 
In  some  instances  of  effective  organizations  grown  to 
an  enormous  size,  the  percentage  of  spoiled  work  has  not 
decreased  with  the  improvement  of  the  equipment  and 
the  increase  in  the  supervision. 

The  time  of  labor  scarcity  preceding  the  present  de- 
pression showed  the  effect  of  decreased  human  efficiency 
upon  costs  and  the  great  variation  in  human  efficiency 
existing  in  plants  of  the  same  character  drawing  their 
labor  from  the  same  local  market.  This  variation  is 
the  most  important  point  of  examination  in  considering 
organization  changes  calculated  to  increase  the  human 
efficiency. 

As  soon  as  the  scarcity  of  the  labor  period  was  passed 
the  human  efficiency  increased  in  many  lines  of  indus- 
try within  a  few  weeks,  twenty  or  twenty-five  per  cent. 
Between  plants  in  the  same  line  of  business  and  in  the 
same  locality,  the  difference  in  the  human  efficiency  of 
labor  ran  as  high  as  fifty  per  cent.  Such  variations  in 
cost  are  too  important  to  be  neglected,  they  involve  the 
whole  economic  position  of  the  establishment.  The  rea- 
sons for  the  differences  are  worth  examination  and  or- 
ganization changes  should  not  be  frowned  at  where  they 


offer   a   reasonable   basis   of   increased   efficiency,    even 
though  it  may  take  some  time  to  establish  them. 

One  of  the  faults  of  the  present  mechanical  system  of 
organization  has  been  the  centralized  control.  It  became 
easy  to  centralize  all  planning  and  all  developments  in 
the  hands  of  a  few  executives  as  the  systems  of  com- 
munication and  transportation  grew  more  rapid  and  more 
complete.  These  centralized  systems  reduced  many  of 
the  supervisors  to  the  position  of  the  worker  in  their 
capacity  to  understand  and  their  ability  to  conduct  their 
operations  in  the  business. 

In  many  of  these  centralized  systems  we  have  en- 
deavored to  secure  an  understanding  from  the  top 
over  a  large  group  of  thousands  of  men,  instead  of 
securing  it  with  the  individual  and  in  the  small 
group.  The  responsibility  has  been  limited  to  such 
a  degree  that  few  men  have  developed  either  an 
understanding  or  a  capacity  for  decision  in  connec- 
tion with  their  work. 

These  are  elements  which  reduce  the  human  efficiency 
or  prevent  it  from  developing.  Inasmuch  as  labor  cost 
is  the  important  cost  in  industry,  increased  labor  effi- 
ciency is  the  important  problem  of  industry  and  future 
organization  changes  must  be  based  very  largely  upon 
their  ability  to  improve  the  human  efficiency  of  the 
plant. 


Health  Service  in  Industry 


A  RESEARCH  service  financed  and  supported  by  em- 
ployers is  pretty  certain  to  investigate  and  discuss 
questions  of  practical  and  immediate  value  to  the  pro- 
duction and  organization  problems  of  its  subscribers. 
For  this  reason  special  interest  attaches  to  the  bulletin 
on  "Health  Service  in  Industry"  recently  issued  by  the 
National  Industrial  Conference  Board.  Aside  from  the 
carefully  gathered  and  well-presented  information  which 
the  pamphlet  gives,  the  mere  fact  of  its  presentation  in- 
dicates a  growing  realization  of  the  importance  of  indus- 
trial medical  work  along  with  the  other  human  factors 
related  chiefly  to  a  study  of  and  attention  to  the  individ- 
ual. 

The  purpose  of  the  bulletin  is  "to  present  a  survey  of 
what  has  been  accomplished  in  the  development  of 
.  .  .  the  Medical  Department,  and  to  discuss  methods 
of  procedure  which  have  been  applied  in  individual  es- 
tablishments." It  is  based  on  material  gathered  by  in- 
vestigators and  from  questionnaires. 

Much  of  the  general  material  presented  is  worth  the 
attention  of  every  executive,  although  a  number  of  pages 
are  devoted  to  extremely  detailed  data  concerning  physi- 
cal examination  standards,  etc.,  and  will  interest  only  the 
active  medical  worker. 

Some  of  the  most  interesting  paragraphs  relate  to  the 
function  of  the  physician  in  industry.  After  discussing 
the  gradual  development  of  medical  work  in  industry, 
the  bulletin  says  of  the  modern  industrial  physician: 
"The  physician  who  confines  his  activities  to  the  four 
walls  of  the  plant  dispensary  is  found  to  be  of  but  lim- 
ited value  to  the  industry  with  which  he  is  associated. 
It  is  only  as  his  influence  reaches  out  into  the  operating 
departments  that  his  full  possibility  of  service  is  rea- 
lized." Some  of  the  chief  functions  of  the  plant  physi- 
cian discussed  are  as  follows: 

1.  Curative    and    preventive    activities.      This    is    simply 
the  work  that  every  plant  doctor  does. 


2.  Seeing  to  it  that  only  men  physically  qualified  for  cer- 
tain kinds  of  work  are  placed  and  allowed  to  continue 
in  that  work. 

3.  Physical  examination  of  workers. 

4.  Place  employees  in  work  for  which  they  are  best  fitted 
from  physical  standpoint. 

5.  Study  the  degree  of  hazard  in  different  production 
operations  and  suggest  protective  measures  to  meet 
each  situation. 

6.  Care  of  health  of  executives. 

7.  Care  of  hygienic  conditions  about  the  plant;  such  mat- 
ters as  proper  lighting,  heating,  ventilation,  toilet  fa- 
cilities, fatigue  work,  etc. 

8.  Assist  in  proper  adjustment  of  disturbing  factors  in 
home  life  of  employees. 

This  is  a  summary  of  the  chief  factors  discussed  in 
this  connection.  Many  persons  will  differ  with  some  of 
the  conclusions  arrived  at,  as  well  as  with  some  of  the 
functions  included  in  the  list.  The  discussion  is  inter- 
esting, however,  as  much  to  bring  out  points  of  differ- 
ence as  to  provide  information  and  instruction. 

Other  factors  discussed  include  statistics  concerning 
the  extent  and  character  of  health  supervision  activi- 
ties in  a  large  number  of  New  England  industries,  proper 
methods  of  staff  organization  for  the  medical  depart- 
ment, the  equipment  necessary  to  meet  ordinary  plant 
dispensary  needs,  methods  and  types  of  first-aid  work, 
uses  and  methods  of  making  physical  examinations  of 
employees  and  the  value  of  medical  records.  The  entire 
pamphlet  is  well  worth  attention,  although  certain  minor 
points  may  meet  with  considerable  question. 


ACCORDING  to  one  authority  about  75  per  cent  of  the 
gasoline  produced  in  the  United  States  is  obtained  by 
direct  distillation  from  the  crude.  About  10  per  cent 
comes  from  natural  and  casinghead  gas,  while  only  15  per 
cent  is  produced  by  cracking  processes. 
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Secretary  Hoover's  Attitude 

THE  recent  meeting  between  Secretary  of  Com- 
merce Hoover  and  the  committee  representing 
the  automotive  industry  was  doubtless  much  like  the 
similar  conferences  that  had  preceded  it.  The  manu- 
facturers present  were  frankly  doubtful  when  they 
entered  the  meeting.  They  left  with  the  firm  convic- 
tion that  Mr.  Hoover  had  no  other  idea  than  to  help 
business  in  any  and  every  way  possible.  Also  the  vis- 
itors left  the  conference  convinced  that  Mr.  Hoover 
well  understood  the  broad  fundamentals  of  business. 
It  was  something  new  to  the  automotive  manufac- 
turers to  have  it  called  to  their  attention  that  then- 
business  status  was  of  vital  interest  to  other  indus- 
tries. At  first  the  members  of  the  committee  were 
exceedingly  cautious  in  promising  figures.  After  Mr. 
Hoover  had  made  it  clear  that  he  personally  was  not 
at  all  curious  about  these  figures ;  that  he  was  inter- 
ested in  them  only  as  they  contributed  to  the  general 
picture  of  business,  the  manufacturers  got  a  better 
grasp  of  his  plans  and  came  forward  with  an  offer 


to  contribute  their  part  to  this  general  picture. 
It  was  especially  interesting  to  hear  Mr.  Hoover 
say  that  he  did  not  desire  to  force  any  figures  from 
any  industry.  He  wanted  all  figures  to  come  to  him 
voluntarily.  This  attitude  has  done  much  to  disarm 
those  who  have  been  in  doubt  as  to  his  real  object 
in  gathering  business  data. 


Need  for  Simple  Tests  of 
Lubricants 

AT  the  recent  meeting  of  the  Society  of  Automo- 
tive Engineers  one  point  emphasized  was  the 
need  for  simple  tests  calculated  to  determine  the  value 
of  lubricants.  A  large  proportion  of  the  oils  used  in 
motor  vehicles  to-day  are  sold  through  garages  and 
service  stations,  most  of  which  have  only  the  haziest 
notion  about  the  real  value  of  the  lubricants  they  buy 
and  sell.  It  would  seem  that  simple  apparatus  for 
measuring  viscosity  and  determining  the  presence  by 
means  of  emulsion  tests  or  otherwise  of  sulphur  com- 
pounds could  be  readily  devised,  and  with  advantage 
to  all  concerned  be  placed  in  the  hands  of  oil  retailers, 
if  not  of  the  actual  consumer. 

There  are,  of  course,  other  tests  for  lubricants 
which  can  be  made  only  by  trained  laboratory  men, 
but  the  foregoing  tests  are  not  so  difficult  to  perform, 
providing  a  simple  and  inexpensive  apparatus  were ' 
available,  with  sufficient  accuracy  to  give  a  reason- 
ably fair  test  that  would  exclude  or  relegate  to  their 
proper  place  some  of  the  poorer  grades. 

In  many  other  lines  enlightened  advertising  and 
selling  policies  have  been  employed  to  acquaint  con- 
sumers with  the  real  merits  of  the  products  they  buy. 
Far  too  little  has  been  done  in  this  direction  by  oil 
producers  with  the  result  that  the  public  as  well  as 
the  engineer  who  knows  more  or  less  about  lubri- 
cants distrusts  the  vendor.  Unfortunately  purchase 
by  birand  rarely  assures  uniformity  in  the  lubricant, 
while  even  very  large  wholesale  purchasers  are  with- 
out means  for  making  intelligent  selection  of  brands 
in  the  first  instance.  The  whole  situation  is  one 
which  demands  study  and  intelligent  education.  We 
believe  that  such  education  should  be  furnished  by 
motor  vehicle  manufacturers  if  it  is  not  forthcoming 
from  the  oil  producer.  Whoever  undertakes  it  con- 
scientiously will,  we  believe,  benefit  thereby. 


Enlightened  Self-interest 

AN  automobile  plant  would  not  consciously  increase 
the  cost  of  parts  which  it  buys  on  the  outside 
unless  there  were  some  distinct  advantage  to  be 
gained.  It  naturally  desires  to  get  those  parts  as 
cheaply  as  is  consistent  with  the  quality  desired.  Yet 
a  too  rigorous  inspection  of  unimportant  parts  of 
nieces,  especially  if  suddenly  enforced,  may  have  just 
that  effect.  Intelligence  as  well  as  rule  is  essential 
to  efficient  inspection  work. 

A  parts  maker  said  the  other  day  that  one  firm 
had  rejected  a  number  of  the  parts  which  he  was  sup- 
plying that  would  undoubtedly  have  been  used  had 
they  been  made  in  the  firm's  own  shop.     This  parts 
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maker  believes  that  the  manufacturer  often  rejects 
purchased  pieces  because  he  feels  that  it  costs  him 
nothing.  In  the  case  of  parts  produced  within  the 
manufacturer's  plant,  however,  the  manufacturer  re- 
alizes directly  the  loss  involved.  He  loses  just  the 
same  in  dealing  with  outside  firms,  nevertheless,  since 
these  firms  naturally  take  these  things  into  account 
when  quoting  on  the  next  order. 

In  the  case  under  discussion  the  rejected  pieces 
were  not  defective  in  any  essential  way.  Many  were 
rejected  because  of  slight  abrasions  on  unexposed 
surfaces.  To  produce  them  without  these  slight  abra- 
sions and  similar  unimportant  defects  would  have 
cost  nearly  double  the  price  quoted. 

In  the  same  way,  lack  of  knowledge  on  the  part  of 
the  design  engineer  regarding  practice  in  related  in- 
dustries may  cause  increased  costs. 

Both  of  these  situations  indicate  the  benefits  that 
might  be  derived  from  a  closer  co-operation  between 
manufacturers  and  contributory  industries.  The 
question  is  not  one  of  lowering  inspection  standards ; 
that  would  be  undesirable.  It  is,  rather,  a  matter  of 
understanding  the  interdependent  nature  of  the  units 
of  modem  industry  and  of  utilizing  more  fully  the 
possibilities  of  enlightened  self-interest. 


Relation  of  Roads  to  Vehicles 

ONE  of  the  speakers  at  the  Highway  Transport 
Session  of  the  S.  A.  E.  Summer  meeting  dwelt 
on  the  inter-relation  between  the  character  of  the 
roads  in  any  locality  and  the  general  demand  for  auto- 
motive vehicles.  His  reasoning  was  absolutely  sound, 
but  when  he  proceeded  to  illustrate  the  point  made  by 
a  specific  example  he  was  rather  unfortunate  in  his 
choice.  He  said  that  on  the  Pacific  Coast,  where  the 
roads  in  general  are  quite  excellent,  the  sales  of  auto- 
mobiles during  recent  months  had  been  fair,  whereas 
in  Iowa,  the  poor  roads  of  which  state  were  well 
known,  the  automobile  business  had  been  flat. 

We  presume  that  the  statements  as  to  business  con- 
ditions in  the  two  districts  are  based  on  reports  of 
dealers  and  have  no  reason  to  doubt  their  correct- 
ness. But  when  the  speaker  ascribed  the  mildness 
of  the  slump  on  the  Pacific  Coast  to  the  good  roads 
and  its  severity  in  Iowa  to  the  bad  roads  of  that  State, 
he  certainly  was  not  very  logical.  It  is  known  that 
Iowa  for  a  number  of  years  has  been  the  banner  auto- 
mobile State,  and  if  we  take  a  period  of  three  or  four 
years  previous  to  Jan.  1  last,  Iowa  bought  more  auto- 
mobiles in  proportion  to  its  population  than  almost 
any  other  State.  The  roads  in  Iowa  were  no  better 
during  that  period  than  they  are  to-day.  This  would 
even  seem  to  disprove  the  contention  that  good  roads 
influence  the  sale  of  automobiles  favorably,  but  it 
does  not.  The  point  is  that  good  roads  are  only  one 
of  several  factors  affecting  demand  for  vehicles. 

The  check  to  automobile  sales  in  Iowa  is  not  par- 
ticularly hard  to  explain.  According  to  the  latest 
available  statistics,  the  State  had  one  automobile  to 
every  5.5  of  the  population,  an  equipment  with  which 
it  ought  to  be  able  to  worry  along  for  some  time  in 
case  of  a  pinch.  Now,  this  pinch  arrived  when  corn 
dropped  in  price  from  $1.80  a  bushel  to  45  cents  and 


other  agricultural  products  almost  in  proportion. 
Corn  is  Iowa's  chief  product  and  this  drop  goes  a 
long  way  toward  explaining  the  stagnation  in  the 
automobile  trade  in  that  State. 


Getting  Right  with  the  Public 

IT  has  been  particularly  gratifying  during  the  last 
few  days  to  note  the  number  of  automotive  manu- 
facturing concerns  that  have  adjusted  prices  to  suit 
the  temper  of  the  possible  buyers.  It  is  high  time 
that  this  price  question  was  settled.  For  a  long  time 
it  has  been  a  point  of  discussion  wherever  you  went. 
Up  hill  and  down  dale  and  in  the  parlor  one  heard 
that  automobile  prices  had  not  been  adjusted  and 
"soon  you  can  buy  at  a  lot  less  money." 

This  topic  of  conversation  became  popular  months 
ago,  when  other  prices  began  falling.  It  gained 
volume  when  Ford  made  his  first  big  cut.  It  has 
been  an  increasing  topic  of  conversation  and  ru- 
mors since.  Manufacturers  ignored  it;  dealers  were 
confused.     Selling  was  more  or  less  demoralized. 

Now  there  is  the  gratifying  movement  on  the  part 
of  the  manufacturers  to  end  this  price  discussion. 
Most  manufacturers  have  cut  their  prices  and  those 
who  have  not  are  explaining  in  their  advertising  why 
they  will  not  cut.  If  the  manufacturers  will  justify 
their  prices,  end  the  demoralization  and  get  busy  on 
a  settled  program,  there  is  no  reason  why  the  motor 
car  business  should  not  go  forward  with  a  rush. 


Scavenging  and  Charge  Dilution 
with  Exhaust  Gases 

IN  the  early  days  of  the  gas  engine  considerable 
attention  was  given  to  the  principle  of  complete 
scavenging,  and  many  engines  embodying  this  prin- 
ciple were  built.  The  aim  then  was— as  it  is  now  to 
a  certain  extent — to  get  the  greatest  possible  power 
from  an  engine  of  given  cylinder  dimensions,  and  it 
was  obvious  that  if  the  compression  chamber  could 
be  completely  swept  clear  of  spent  gases,  so  that  the 
cylinder  contained  nothing  but  fresh  charge  at  the 
end  of  the  suction  stroke,  an  increase  in  power  could 
be  obtained.  With  no  change  in  the  compression 
ratio,  the  effective  ratio  of  expansion  was  decreased 
and  a  lessening  in  fuel  economy  might  be  looked  for. 
Complete  scavenging  has  never  found  any  applica- 
tion in  the  automotive  field,  no  doubt  because  the  ap- 
paratus required  is  too  heavy  and  cumbersome  to 
make  it  practical.  On  the  other  hand,  some  designers 
have  recently  even  resorted  to  the  opposite  practice 
of  int  reducing  into  the  combustion  chamber  more  dead 
gas  than  naturally  remains  there  from  one  stroke  to 
another.  This  reversal  in  practice  is  largely  due  to 
a  change  in  the  character  of  fuel  employed,  our  pres- 
ent fuel  having  a  much  greater  tendency  to  detonate 
than  the  gasoline  of  the  earlier  days.  It  may  also  be 
ascribed  to  a  greater  appreciation  of  the  value  of  an 
adequate  compression  pressure.  An  admixture  of 
spent  gases  with  the  fresh  charge  tends  to  prevent 
detonation  and  thus  permits  of  higher  compression 
being  used,  with  consequent  gain  in  economy. 
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I  Ford  Makes  Second  Slash  in  Prices  I 


Before  War  Basis 

Now  Within  Reach 

Chassis  $12  Higher  Than  in  1917 

—Truck  at  $495  Is  $105 

Cheaper 


DETROIT,  June  7 — Another  cut  in 
prices  was  announced  to-day  by  the 
Ford  Motor  Co.  It  is  effective  im- 
mediately. The  reductions  are  not  near- 
ly as  large  as  those  last  fall  which 
started  the  automobile  price  decline,  but 
they  mark  a  considerable  step  toward 
bringing  Ford  models  back  to  the  levels 
which  prevailed  before  the  war.  The 
cuts  range  from  $15  on  the  stripped 
chassis  to  $50  on  the  coupe  and  truck. 
The  following  table  shows  the  changes: 

Old  New 

CARS                                    Price  Price 

Chassis     $360  $345 

Roadster    395  370 

Roadster,  with  electric  starter..     465  465 

Touring      440  415 

Touring,   with   electric   starter..      510  510 
Sedan   (starting  system  and  de- 
mountable    rims) 795  760 

Coupe   (starting  system  and  de- 
mountable    rims) 745  695 

TRUCKS 
Chassis     545  495 

The  following  statement  was  made  in 
announcing   the  price   cut: 

"The  big  reductions  last  fall  were  made 
in  anticipation  of  lower  raw  material 
costs  of  which  we  are  now  getting  the 
benefit,  and  this  fact,  together  with  in- 
creased manufacturing  efficiency  and  an 
unprecedented  demand  for  Ford  cars, 
particularly  during  the  last  three  months, 
permitting  maximum  production,  have 
made  possible  another  price  reduction 
immediately. 

Sales  at  Highest  Point 

"Ford  business  in  April  and  May  was 
greater  by  56,633  cars  and  trucks  than 
for  the  same  two  months  last  year.  In 
fact  the  demand  was  even  greater  than 
the  supply,  so  that  output  has  been 
limited,  not  by  unfilled  orders,  but  by 
manufacturing  facilities.  During  May 
we  produced  101,500  cars  for  sale  in  the 
United  States  alone,  making  it  the  big- 
gest month  in  the  history  of  our  company 
and  our  factories  and  assembly  plants 
now  are  working  on  a  4000  car  daily 
schedule  for  June. 

"The  Fordson  tractor  still  is  being 
sold  at  less  than  the  cost  of  production 
on  account  of  the  recent  big  price  re- 
duction and  it  is  impossible  therefore  to 
make  any  other  cut  in  the  price. 

The  announcement  also  was  made  that 
the  wages  of  Ford  workmen  will  not  be 


:rni::::i'iii ": 


TABLE 

SHOT 

Aug. 
1917 

STNG  RANGE  OF 

Sept.  21     Oct.  16     Feb.  25 

1917            1917            1918 
365             365             450 
350             350             435 
338              338             400 
510             560              560 

600             640              640 
650             695             695 
600              600             600 

demountable   rims. 

PRICES  ON 

Aug.  16     Mar.  4 
1918            1920 
525              575 
500             550 
475             525 
650 

*850 

775           *975 
550              600 

FORD 

Sept.  21 
1920 

440 
395 
360 

*745 

*795 
545 

June  7 
1921 
415 
370 
345 

695 

760 
495 

345 

645 

■Includes  starter  and 

reduced   as  the   result  of  the  price  cut. 

While  the  latest  Ford  cut  was  not  so 
unexpected  as  that  made  last  fall,  other 
manufacturers  had  not  expected  price 
readjustments  for  a  month   or  two  yet. 

In  supplementing  the  statement  in  con- 
nection with  the  price  cuts  and  denying 
reports  that  the  plant  will  close,  Henry 
Ford   said: 

"It  has  been  the  custom  of  the  plant 
to  release  men  during  harvest  time  so 
grain  could  be  cared  for,  but  since  there 
is  an  abundance  of  farm  hands  this  year, 
this  will  not  be  necessary." 

Ford  said  the  plant  was  running  far 
behind  orders  and  that  he  expected  to 
keep  up  the  present  production  sched- 
ules  indefinitely. 

The  Ford  Motor  Co.  of  Canada  has 
announced  a  price  cut  of  $65  on  open 
cars  and  roadsters  and  $110  on  closed 
cars.  This  makes  the  price  of  the  tour- 
ing car,  without  starter,  $710. 


Paige  Reduces  Prices 

on  Complete  Line 

DETROIT,  June  7 — Price  reductions 
were  announced  to-day  by  the  Paige- 
Detroit  Motor  Car  Co.  They  have  been 
expected  for  several  days.  The  reduc- 
tions range  from  $20  to  $160.  The  fol- 
lowing table  shows  the  new  and  old 
prices  on  the  various  models: 

Old  New 

Price  Price 

Glenbrook   touring   car $1795  $1635 

Ardmore    Sport 2015  1925 

Lenox   Roadster,  2  passenger...    1795  1635 

Four   passenger   Coupe 2600  2450 

Sedan    2720  2570 

Lakewood,  7  passenger  touring.  2895  2875 

Larchmont    Sport 2995  2975 

Five   passenger   Coupe 3775  3755 

Seven    passenger   Sedan 3850      •    3820 

Limousine     4050  4030 


Price    Changes    Continued 
on  Page  1233 


Price  Fluctuations 
Hold  May  Sales  Low 

Buying    in    New    York    District 

Spasmodic   During   Changes 

— Dealers  Prosperous 

NEW  YORK,  June  4— The  automobile 
market  in  the  Metropolitan  territory  is 
feeling  keenly  the  swift  succession  of 
price  reductions  and  sales  are  below 
standard  on  practically  all  lines,  even  in- 
cluding some  of  those  which  cut  a  month 
ago.  With  each  succeeding  reduction, 
the  distributor  handling  the  car  reduced 
has  a  spurt  of  sales  lasting  a  week  or 
two,  when  somebody  else  comes  along 
with  a  reduction  and  gets  the  attention 
of  the  public  and  some  of  its  money,  for 
the  time  being. 

As  a  result  of  these  reductions,  sales 
for  May,  when  they  are  fully  compiled, 
apparently  will  show  a  smaller  total  than 
for  April.  One  well  known  line  sold  a 
few  less  than  half  as  many  cars  in  May 
as  in  April  and  a  good  many  others,  ex- 
cept those  which  have  benefited  by  heavy 
reductions,  have  had  similar  experiences. 

Sales  Surpass  Former  Years 

However,  the  majority  of  distributors 
are  making  money.  One  large  house 
which  had  May  sales  running  something 
like  50  per  cent  of  those  of  April,  still 
made  a  profit  in  May,  which  the  distrib- 
utor declared  "would  have  tickled  me  to 
death  five  years  ago."  He  made  a  point 
that  profits  of  the  past  two  years  are 
being  continually  used  as  a  basis  of  com- 
parison by  dealers  who  are  having  about 
as  much  trouble  as  business  in  general 
in  getting  back  to  normal. 

The  Row  presents  a  striking,  if  not 
an  attractive,  appearance,  with  a  large 
number  of  salesrooms  bearing  flaring 
cloth  signs  announcing  price  reductions. 

The  used  car  situation  is  rather 
chaotic  because  of  frequent  reductions 
made  necessary  by  reductions  in  new  car 
prices,  but  the  demand  is  fully  as  good 
as  for  new  cars. 
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Parts  Makers  Find 
Trade  Outlook  Poor 

Price  Revisions  Keep  Cars  Mov- 
ing— Five  Companies  to 
Increase   Output 

NEW  YORK,  June  7— A  large  part  of 
the  automotive  industry  is  starting  June 
with  no  very  definite  idea  of  its  des- 
tination. On  the  surface,  at  least,  con- 
ditions are  more  uncertain  than  they 
have  been  at  any  time  since  January. 
Forecasts  of  production  for  the  month 
are  extremely  hazardous. 

Manufacturers  of  parts  and  accessor- 
ies, whose  plants  have  been  operating 
for  two  months  on  an  approximate  50 
per  cent  basis,  have  less  business  booked 
for  June  than  for  any  month  since  Feb- 
ruary. Many  releases  which  were  given 
in  May  for  this  month  have  been  counter- 
manded and  there  are  few  reports  of 
new  business. 

It  is  difficult  to  reconcile  this  authori- 
tative statement  of  conditions  among  the 
parts  manufacturers  with  largely  in- 
creased sales  in  passenger  car  lines 
which  have  made  substantial  price  cuts. 
The  companies  which  have  made  price 
readjustments  assert  without  exception 
that  largely  increased  sales  followed 
their  announcements  and  investigation 
shows  there  is  no  reason  to  doubt  the 
truth  of  this  statement. 

Since  retail  sales  of  automobiles  are 
increasing  while  the  business  of  parts 
manufacturers  is  at  a  standstill,  the 
only  explanation  is  that  most  companies 
had  accumulated  a  considerable  surplus 
of  cars  which  must  be  liquidated  before 
production  is  resumed  on  the  scale 
which  prevailed  in  April  and  May.  There 
is  every  indication,  on  the  other  hand, 
that  retail  sales  for  June  will  equal  or 
exceed  those  of  May,  which  averaged 
probably  25  per  cent  less  than  for  April. 
Reports  to  the  National  Automobile 
Chamber  of  Commerce  showed  a  gain  for 
May  of  13  per  cent  over  April. 

July  Shutdown  Unlikely 

Detroit  is  pessimistic  over  the  out- 
look for  the  immediate  future,  but  it 
is  not  at  all  unlikely  manufacturers 
there  will  be  more  cheerful  before  the 
close  of  the  month.  There  is  much  talk 
in  Michigan  of  a  general  shut  down  in 
the  industry  July  1,  but  unless  retail 
sales  conditions  become  much  worse  than 
they  are  now  as  June  progresses,  there 
is  little  probability  of  such  drastic  ac- 
tion being  taken.  At  the  present  rate 
of  sales  in  most  lines  the  present  sur- 
plus soon  will  be  absorbed  and  factory 
operations   then   will   be   expanded. 

Analysis  of  the  situation  does  not  in- 
dicate that  it  is  as  black  as  it  is  painted 


NEXT  NEW  YORK  SHOW 
AT  MADISON  SQUARE 

NEW  YORK,  June  3— The  mem- 
bers of  the  National  Automobile 
Chamber  of  Commerce  at  their  an- 
nual meeting  here  yesterday  de- 
cided to  hold  the  next  New  York 
Automobile  Show  in  Madison 
Square  Garden  because  the  Grand 
Central  Palace  is  no  longer  avail- 
able for  such  expositions.  Ar- 
rangements will  be  made  whereby 
there  will  be  space  at  the  Garden 
for   exhibits   by   all   members. 

It  was  the  unanimous  belief  that 
every  effort  should  be  exerted  to 
make  the  show  next  January  one 
of  the  most  successful  ever  held. 
One  of  the  leading  factors  in  the 
selection  of  the  Garden  was  its 
central  location,  making  it  more 
readily  accessible  in  this  respect, 
which  is  more  desirable  than  the 
Palace. 

The  Chicago  show  will  be  held 
in  the  Coliseum  as  usual. 


in  Detroit.  Nearly  all  the  large  pro- 
duction companies  have  taken  their 
stand  on  prices  and  the  situation  in  this 
respect  is  more  stable  than  it  has  been 
in  some  time.  Prospective  buyers  can 
go  into  the  market  with  a  reasonable 
certainty  that  there  will  be  no  more  cuts 
for  several  months  to  come  in  the  lines 
which  have  announced  their  attitude. 


Ford  Leads  Factories 

in  Schedules  for  June 

DETROIT,  June  6— Definite  produc- 
tion schedules  for  June  have  been  fixed 
by  only  seven  automobile  factories  in 
Michigan  and  in  only  five  of  these  are 
increases  planned  over  May  output. 
Ford  is  going  over  100,000  for  June  while 
Lincoln,  which  built  425  in  May,  will 
cut  to  400  this  month.  Both  Cadillac 
and  Packard  announce  increased  June 
schedules,  while  Chevrolet  will  step  up 
about  1400  if  the  schedule  is  maintained, 
and  Studebaker  approximately  1000. 
June  estimates  in  those  plants  are  4400 
and  8335  respectively.  Packard  plans  to 
build  1000  single  sixes  and  Cadillac  an- 
nounces  1C00  against  1400  in   May. 

Dodge  Brothers  officials  declined  to  say 
what  schedule  would  be  maintained  as  to 
working  days  beyond  the  statement  that 
they  expected  to  continue  on  an  uninter- 
rupted   daily    schedule    hereafter. 

All  executives  are  disposed  to  move 
cautiously  as  regards  production,  and  it 
is  evident,  save  in  those  factories  an- 
nouncing definite  schedules  that  the  out- 
(Continued  on  page  1232) 


Price  Cooperation 
Promised  by  Makers 

Recognize  Need  for  Quick  Stabi- 
lization of  Market — To  Study 
Truck  Dumping 

NEW  YORK,  June  3— Real  apprecia- 
tion of  the  need  of  immediate  action  on 
whatever  price  adjustments  are  to  be 
made  was  displayed  by  the  members  of 
the  National  Automobile  Chamber  of 
Commerce  at  their  annual  meeting  here 
yesterday.  It  was  felt  that  price  changes 
might  better  have  been  made  two  months 
earlier  or  two  months  later  but  since 
they  have  been  begun,  manufacturers 
owe  it  to  their  dealers  and  to  the  public 
to  take  a  definite  stand  which  will  aid 
in  stabilizing  the  situation.  Desire  of 
bankers  for  further  liquidation  was 
blamed  in  some  quarters  for  precipita- 
tion of  readjustments  in  the  automotive 
field  which  has  been  more  prosperous 
than  almost  any  line  for  the  past  four 
months. 

The  N.  A.  C.  C.  received  a  telegram 
from  Harry  G.  Moock,  general  manager 
of  the  National  Automobile  Dealers'  As- 
sociation, urging  on  behalf  of  the  dealers 
that  car  makers  decide  at  once  whether 
or  not  they  intend  to  change  their  prices. 
A  reply  was  sent  stating  that  the  N.  A. 
C.  C.  was  in  entire  accord  with  this  view 
of  the  situation  and  felt,  the  warmest 
sympathy  for  the  dealers  in  the  difficul- 
ties they  are  having  to  face. 

Reports  on  retail  business  conditions 
in  all  sections  of  the  country  were  sub- 
mitted to  the  members.  They  showed 
that  there  was  a  decline  in  sales  in  May 
over  April  i  almost  every  district  ex- 
cept the  South,  where  there  was  som,e 
improvement  for  the  first  time  in  many 
months.  The  best  showing  was  made  by 
lines  which  had  reduced  prices. 

Expect  Drop  in  June 

It  was  the  general  opinion  that  June 
business  would  not  equal  that  of  May 
but  that  it  would  be  of  substantial  pro- 
portions and  that  there  was  no  occasion 
for  pessimism. 

Little  change  was  reported  in  the  com- 
mercial vehicle  division  of  the  industry. 
A  few  companies  are  doing  a  good  busi- 
ness and  some  others  have  slightly  in- 
creased their  production.  Reports  are 
coming  from  dealers  with  increasing 
frequency,  especially  in  the  Metropoli- 
tan district,  that  they  are  finding  great 
difficulty  in  competing  with  persons  sell- 
ing American  made  trucks  of  high  grade 
reimported  from  England  and  France. 
Service  on  these  vehicles  is  guaranteed 
and  they  are  put  on  the  market  for  50 
per  cent  of  their  list  price.  The  Fiat 
(Continued  on  page  1232) 
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Durant  Speeds  Up 

Production  Plans 

Experimental  "Four"  to  Sell  Un- 
der S900  Pleases  Engineers — 
To  Have  Four  Lines 

XEW  YORK,  June  7 — Important  an- 
nouncements by  W.  C.  Durant  regard- 
ing the  future  of  Durant  Motors,  Inc., 
are  expected  in  the  near  future.  They 
will  relate  not  only  to  production  and 
personnel  hut  to  finances. 

Plans  for  production  are  rapidly  taking 
form.  The  experimental  Durant  cars 
have  been  completed  and  are  satisfactory 
to  the  engineers  in  every  respect.  The 
"Four,"  which  will  sell  for  less  than 
$900,  is  reported  by  those  who  have  seen 
it  to  be  a  high  grade  job.  It  has  many 
refinements  not  found  ordinarily  in  low 
priced  cars. 

Provision  now  has  been  made  for  three 
lines.  One  of  them  will  be  the  Durant, 
another  the  Collins,  which  will  be  pro- 
duced in  the  old  Cadillac  factory  in  De- 
troit, and  the  third  the  Sheridan.  A 
fourth  line  will  be  added,  it  is  under- 
stood. Durant  promised  the  people  of 
Flint,  Mich.,  in  January,  that  one  of  his 
plants  would  be  located  in  that  city.  He 
will  keep  his  word  in  this  respect  and 
it  is  expected  the  fourth  division  of  his 
company  will  be  located  there.  Chassis 
models  will  be  limited  under  the  present 
plans,  but  there  will  be  several  body 
models.  The  Sheridan  will  be  converted 
into  a  six-cylinder  job  and  the  Collins  will 
be  an  eight. 

Preliminary  steps  for  the  building  up 
of  a  dealer  organization  now  are  being 
taken  and  it  is  understood  several  con- 
tracts already  have  been  signed.  It  prob- 
ably will  be  the  policy  of  Durant  Motors, 
Inc.,  to  have  its  dealers  handle  all  the 
affiliated  lines.  In  this  respect  its  pro- 
gram will  differ  from  that  of  General 
Motors. 
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of  the  company  will  be  to  manufacture 
automobiles,  trucks,  parts  and  acces- 
sories, and  to  hold  securities  of  allied 
and  affiliated  companies.  In  the  appli- 
cation for  listing  on  the  exchange,  the 
company  declares  it  has  authorized 
1,000,000  shares  of  no  par  value  common 
stock  of  which  507,057  shares  were  out- 
standing May  1. 

Poertner  Gets  Durant 

in  New  York  Territory 

NEW  YORK,  June  6— The  Poertner 
Motor  Car  Co.,  distributor  in  the  New 
York  territory  of  the  National  and 
Scripps-Booth,  has  been  appointed  dis- 
tributor in  the  Metropolitan  area  for 
Durant  Motors,  Inc.  Poertner,  who  is 
one  of  the  veterans  in  the  automobile 
business,  has  had  the  National  Scripps- 
Booth  for  several  years,  his  territory  in- 
cluding New  York  City  and  parts  of 
Mew  Jersey  and  Connecticut.  He  was 
formerly  president  of  the  New  York 
Automobile   Dealers   Association. 

It  is  learned  that  the  Durant  will 
probably  sell  for  $890.  It  will  have  a 
four  cylinder  overhead  valve  engine  and 
will  be  particularly  well  appointed,  it 
is  said,  for  a  car  of  its  price.  At  the 
start  there  will  be  three  models,  touring 
car,  sedan   and  coupe. 
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iyiichigan  Gives  Approval 

to  Durant  Stoek  Sale 

DETROIT,  June  6— Stock  of  Durant 
Motors,  Inc.,  has  been  admitted  to  the 
Detroit  Stock  Exchange  following  ap- 
proval by  the  Michigan  Securities  Com- 
mission and  authorization  for  sale  of 
'200,000  shares  of  common.  Authoriza- 
tion was  for  sale  at  a  price  to  be 
governed  by  market  quotations  and  the 
stock  now  is  listed  on  the  exchange  at 
22  7/8.  The  company,  under  the  com- 
mission order,  is  allowed  to  sell  stock  for 
cash  or  upon  reliable  payment  plan  on 
application  to  commission. 

The  officers  are  W.  C.  Durant,  presi- 
dent; Carroll  Downes,  vice-president; 
Harry  F.  Hebermann,  secretary,  and 
W.  W.  Murphy,  treasurer.  These  with 
E.  Healy  of  New  York  compose  the  di- 
rectorate of  the  company,  incorporated 
under  Delaware  laws  with  offices  in  New 
York  and  Flint,  Mich.  The  stock  issue 
is  asked  to  secure  working  capital  and 
the  declaration  recites  that  the  business 


G.  M.  Truek  Resumes 

on  Full  Time  Schedule 

DETROIT,  June  6— All  departments 
of  the  General  Motors  Truck  Co.  resumed 
operations  to-day  and  a  full  time  sched- 
ule will  be  maintained  indefinitely,  ac- 
cording to  W.  L.  Day,  general  manager. 
The  fact  that  the  machine  shop  and 
assembly  department  were  down  last 
week  gave  rise  to  a  report  that  the  plant 
would  be  closed  entirely. 

"We  got  ahead  a  bit  on  production, 
but  the  report  that  we  closed  down  or 
would  close  was  wrong,"  said  Day.  "We 
held  up  work  in  the  machine  shop  and 
assembly  for  a  week,  but  other  depart- 
ments were  going  right  along  and  the 
plant  opened  in  all  departments  to-day." 

Day  said  the  company  had  been  having 
good  business  throughout  the  spring 
until  the  middle  of  May  when  there  was 
a  noticeable  slump.  This,  however,  he 
declared,  he  thought  would  be  only  tem- 
porary and  looked  for  a  gradual  in- 
crease during  the  summer. 


AMERICAN  BUSHING  SPEEDS  UP 

DETROIT,  June  6— The  American 
Bushing  Corp.  of  Marysville,  Mich., 
which  is  manufacturing  bushings  for  the 
American  and  Canadian  Ford  companies, 
lias  increased  production  to  20,000  daily. 
Important  changes  in  production  methods 
devised  by  President  J.  W.  Leighton 
permit  the   production  increase. 


MINNEAPOLIS  S.  A.  E.  ELECTS 

MINNEAPOLIS,  June  6— The  Minne- 
apolis section  of  the  S.  A.  E.  has  elected 
officers  as  follows:  President,  W.  G. 
Clark;  vice-president,  C.  E.  Moody; 
secretary,  C.  T.  Stevens;  treasurer,  J. 
S.  Clapper. 


Cleveland  Industry 
Shows  Further  Gain 

Increased    Employment    3.6    Per 

Cent  in  May — Other  Businesses 

Report  Additions 

CLEVELAND,  June  3— The  automo- 
bile industry  in  Cleveland  continued  on 
the  up-grade  during  the  month  of  May 
according  to  a  survey  made  by  the  Com- 
mittee on  Labor  Relations  of  the  Cleve- 
land Chamber  of  Commerce  for  the  U.  S. 
Department   of    Labor. 

The  twelve  companies  in  the  automo- 
bile industry  in  this  city  were  surveyed 
and  the  number  of  employees  on  the  pay- 
rolls of  the  companies  May  30  was  3.6 
per  cent  greater  than  the  record  for 
April  30.  On  April  30  these  companies 
employed  9949  persons,  while  on  May  30 
the  number  had  increased  to  10,310. 

These  reports  have  been  issued  by  the 
Committee  on  Labor  Relations  since  the 
first  of  the  year  and  the  automobile  in- 
dustry sets  the  pace  for  all  other  indus- 
tries in  the  matter  of  recovery.  The  re- 
port discloses  that  general  conditions  in 
Cleveland  are  improving  for  ninety- 
nine  establishments  that  were  surveyed 
had  increased  the  number  of  employees 
May  30  over  April  30  1.8  per  cent.  The 
total  number  of  employees  on  May  30 
was  62,956  as  compared  to  61,847  a 
month   ago. 

The  building  trades  workers  have  been 
on  a  strike  here  for  a  month  and  there 
was  a  decrease  of  43.8  per  cent  in  the 
number  of  employees  in  this  industry  in 
the  last  month.  Metal  products  other 
than  iron  and  steel  made  a  big  advance 
toward  normal  conditions  in  the  last 
month  with  an  increase  of  14.1  per  cent 
in  the  number  of  employees.  The  auto- 
mobile industry  is  held  responsible  large- 
ly for  this  increase. 

The  other  increases  reported  are  as 
follows:  Food  and  kindred  products,  7 
per  cent;  textiles  and  their  products, 
5.2  per  cent;  iron  and  steel  and  their 
products,  4.6  per  cent;  paper  and  print- 
ing. 5.8  per  cent;  chemicals  and  allied 
products,  2.7  per  cent. 


COURT  ORDERS  JOHNSON  SALE 

INDIANAPOLIS,  June  3— Authority 
was  given  recently  by  the  St.  Joseph 
Superior  Court  for  the  sale  of  the  John- 
son Motor  Wheel  Co.  of  South  Bend,  Ind. 
Following  financial  difficulties  the  com- 
pany was  placed  in  the  hands  of  a  re- 
ceiver. The  company  conducted  a  stock 
selling  campaign  a  short  time  ago  and 
hundreds  of  persons  in  the  northern  part 
of  the   State  invested    their  savings. 


KNOX  PROPERTY  REVERTS 

SPRINGFIELD,  MASS.,  June  4— Knox 
Motors  property  which  has  been  occu- 
pied by  the  Sinclair  Motors  Co.  has  re- 
verted to  the  Knox  Motors  interests 
under  a  mortgagee's  sale  of  the  real 
estate.  The  property  was  bid  in  for 
$250,000  by  H.  G.  Fisk,  president  of 
Knox  Motors. 
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Toledo  Factories 

Increase  Schedules 

Overland    to    Double   Production 

in  June — Parts  Plants  Gain 

Steadily 

TOLEDO,  June  6 — A  substantial  im- 
provement in  the  automobile  industry  is 
shown  in  the  announcement  of  June 
schedules   by    several   factories   here. 

Willys-Overland  output  this  month 
will  be  more  than  doubled,  with  enough 
orders  already  received  to  take  up  the 
whole  month's  production.  The  notice 
was  sent  out  Saturday  that  no  closed 
car  models  could  be  delivered  now  be- 
fore June  20.  The  price  cut  has  great- 
ly   stimulated    the    business. 

The  production  of  automobile  equip- 
ment at  the  plant  of  the  Electric  Auto- 
Lite  Corp.  will  be  increased  by  20  per 
cent  in  June,  Clement  O.  Miniger,  presi- 
dent, announced.  The  May  production 
at  the  plant  was  20  per  cent  greater 
than  in  April.  There  are  now  1027  em- 
ployees at  the  Auto-Lite  plant,  which 
compares  favorably  with  a  noimial  force 
of  about  3000. 

President  Miniger  says  that  orders 
received  during  the  last  week  from  many 
companies  which  have  cut  prices  on 
their  cars  shows  that  the  lowering  costs 
are  stimulating  business  beyond  the  ex- 
pectations of  the  manufacturers.  He 
doesn't  expect  the  usual  summer  sag  to 
come  this  year  at  all. 

George  D.  Moore,  general  manager  of 
the  Toledo  Chevrolet  plant,  said  that 
nearly  200  employees  had  been  brought 
back  into  the  plant  here  in  the  last  week 
and  that  the  force  is  to  be  doubled  this 
week.  This  is  largely  on  the  strength 
of  the  increased  volume  of  business  which 
Chevrolet  distributors  have  noticed  since 
the    announcement    of    price    reductions. 

The  Chevrolet  company  manufactures 
only  differentials  and  transmissions 
here.  The  company  has  had  a  large 
stock  of  these  parts  on  hand  in  various 
of  its  assembling  plants  and  in  the  hands 
of  agents  so  that  necessarily  the  local 
plant  has  not  been  speeded  up  as  much 
as  the  actual  production  would  indicate. 

There  were  nearly  1200  employees  at 
work  in  the  Chevrolet  plant  here  in  the 
peak  periods. 

Daily  Driveaways  100  to  150 

The  daily  drive-aways  of  100  to  150 
cars  from  the  Overland  plant  has  re- 
called to  many  of  the  employees  the  pre- 
war days.  There  are  also  many  car- 
loads leaving  the  city  by  rail  every  day 
to  more  distant  points  of  distribution. 
Several  boatloads  have  gone  to  Buffalo 
in  the  last  few  weeks  for  the  eastern 
States'  demands. 

The  June  production  is  to  be  at  its 
maximum  speed  by  June  10,  according 
to  Vice-President  Charles  B.  Wilson,  at 
the  plant  here.  He  says  the  actual  out- 
put of  cars  for  June  is  to  be  112  per 
cent  over  the  number  produced  in  May. 
The  plant  payroll  will  be  increased  by 
.^bout    one-third    so    that    there    will    be 
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8500  employees  at  work  the  last  week 
in  June. 

One  of  the  most  difficult  problems  for 
the  factory  to  face  at  the  present  time 
is  the  task  of  getting  the  materials  de- 
livered here  in  time  to  keep  up  with  pro- 
duction. Supplies  have  been  coming  so 
slowly  for  several  months  that  in  many 
cases  it  is  difficult  to  get  the  necessary 
speed  up  in  short  notice. 

The  factory  has  also  gone  into  full 
time  operation.  For  several  weeks  it 
has  been  on  a  four-day  week  basis,  but 
now  the  output  of  every  man  every  day 
is  needed  to  keep  up  with  the  orders. 
The  employment  office  here  has  indicat- 
ed that  practically  every  old  Overland 
employee  who  could  be  located  has  been 
recalled  into  the  service  of  the  company 
and  that  from  now  on  the  positions  will 
be  open  for  new  men. 


Northway  Pushes  Sales 

in  Eastern  Territory 

BOSTON,  June  4 — Northway  Motors 
Sales  Co.  has  launched  an  active  truck 
merchandising  campaign  in  the  terri- 
tory covered  by  its  thirteen  factory 
branches  in  New  England  and  Middle 
Atlantic  States.  Fifty  new  salesmen 
have  been  placed  in  the  field  who  will 
operate  under  the  new  sales  organiza- 
tion headed  by  Joseph  Husson,  general 
sales  and  advertising  manager,  formerly 
editor  of  The  Commercial  Vehicle.  His 
associates  are  W.  E.  Downs,  assistant 
sales  manager;  H.  F.  Flugge,  general 
service  manager;  F.  L.  Ortla,  assistant 
service  manager;  R.  B.  Sill,  branch  sales 
manager;  H.  W.  Pierce,  manager  of 
dealer  sales,  and  Richard  A.  Magee,  who 
is  in  direc    charge  of  advertising. 


Springfield  Body  Adds 

Unit  to  Meet  New  Sales 

SPRINGFIELD,  MASS.,  June  3  — 
Plant  capacity  of  the  Smith-Springfield 
Body  Co.  is  to  be  increased  50  per  cent 
and  100  additional  men  are  to  be  em- 
ployed. Construction  of  a  new  unit,  90 
x  320  ft.,  was  begun  four  weeks  ago  and 
will  be  completed  June  15.  Completion 
of  this  building  will  double  the  size  of 
the  plant. 

The  company  has  recently  obtained 
contracts  for  closed-car  construction 
from  the  Wills  Sainte-Claire  and  Mer- 
cedes companies.  It  has  been  making 
closed  and  touring  type  bodies  for  Rolls- 
Royce  of  America,  Inc.,  Stevens  Duryea, 
Marmon,  Lincoln  and  the  Citroen  com- 
pany. 


TEXAS   BUSINESS   IMPROVED 

DETROIT,  June  6— Walter  Zimmer- 
mann,  special  representative  of  Olds 
Motor  Works,  Lansing,  has  returned 
from  an  extended  trip  to  the  cotton 
states  with  the  report  that  business  con- 
ditions are  greatly  improved  in  some 
sections  of  the  South.  This  is  true  par- 
ticularly in  Texas,  Zimmermann  said. 
With  more  stable  government  in  Mexico 
that  country  is  beginning  to  buy  in  Texas 
and  cotton  growers  are  optimistic. 
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Oakland  Officials 

Resign  Positions 

Masten,     Young     and     Hamilton 

Leave  and  May  Join  Durant 

— Other  Changes 

DETROIT,  June  4— Changes  in  per- 
sonnel have  been  coming  with  increas- 
ing frequency  within  the  last  two  or 
three  days,  prominent  among  which  was 
the  departure  of  W.  H.  Masten  and  J.  W. 
Young,  assistants  to  the  general  man- 
ager of  the  Oakland  Motor  Car  Co.  and 
A.  G.  Hamilton,  chief  engineer,  whose 
resignations  became  effective  May  31. 
No  successors  have  been  named  to  Mas- 
ten's  or  Young's  positions  by  General 
Manager  G.  H.  Hannum,  but  Benjamin 
Jerome,  formerly  assistant  to  Hamilton, 
succeeds  to  the  position  of  chief  engineer. 

Masten  had  been  with  Oakland  a  long 
time  and  was  regarded  as  one  of  the 
leading  figures  in  the  organization.  No 
information  regarding  the  plans  of  any 
of  the  three  officials  could  be  ascertained, 
though  persistent  reports  are  that  they 
will  join  W.  C.  Durant,  R.  H.  Collins  and 
Edward  Ver  Linden  in  the  new  Durant 
organization. 

Announcement  of  resignations  of 
Frank  G.  Eastman,  advertising  manager 
of  the  Lincoln  Motor  Co.  and  H.  S.  Dart, 
advertising  manager  of  the  Paige  Motor 
Car  Co.,  both  of  which  became  effective 
within  the  last  two  days  created  much 
surprise  in  local  automotive  circles.  Dart 
and  Eastman  were  regarded  as  firmly  en- 
trenched and  were  considered  among  the 
leaders  in  that  branch  of  the  business. 
Their  resignation  came  suddenly,  and  no 
information  regarding  the  details  could 
be  secured  either  from  factory  officials 
or  from  Dart  or  Eastman. 

Dart  will  be  succeeded  by  W.  K. 
Towers,  at  present  advertising  manager 
of  the  Reo  Motor  Car  Co.  Towers  will 
assume  his  duties  with  Paige  June  13, 
but  no  successor  to  Towers  has  been 
named  by  Reo.  Dart  has  several  con- 
nections under  contemplation  but  is  not 
yet  ready  to  make  an  announcement. 
Officials  of  the  Lincoln  Motor  Co.  have 
announced  no  successor  to  Eastman  and 
the  latter  has  made  no  future  plans. 

H.  M.  Chadwick,  formerly  sales  man- 
ager of  the  Insulating  Materials  Co. 
of  Detroit,  and  prior  to  that  with  the 
Packard  Motor  Car  Co.  has  taken  over 
the  sales  and  advertising  end  of  the 
Michigan  Crown  Fender  Co.  products. 
The  Crown  Fender  factory  is  located  at 
Ypsilanti  and  manufactures  fenders  and 
other  automobile  parts. 


IMMEL  STOCKHOLDERS  TO  BID 

COLUMBUS,  June  G— While  no  defi- 
nite date  for  the  sale  of  the  plant  and 
other  assets  of  the  Immel  Co.  has  been 
set  it  is  announced  it  will  be  within  the 
next  40  days.  Receiver  R.  H.  Schryver 
has  been  authorized  by  the  court  to  sell 
the  plant  and  all  of  the  assets.  A  com- 
mittee of  preferred  stockholders  is  being 
organized  to  bid  on  the  plant. 
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Buying  Power  Large 
Says  Reserve  Head 

Financial  Situation  Reaches  New 

Strength — Anxious   to   Aid 

Legitimate  Business 

NEW  YORK,  June  3 — "The  emergency 
of  1920  has  definitely  passed,"  said  W.  P. 
G.  Harding,  Governor  of  the  Federal 
Reserve  System,  speaking  before  the  an- 
nual meeting  of  the  National  Automobile 
Chamber  of  Commerce  yesterday.  "There 
is  nothing  as  far  as  the  financial  condi- 
tion of  the  country  is  concerned  as 
affected  by  the  Federal  Reserve  Banks 
that  causes  any  other  feeling  than  one 
of  optimism." 

Availability  of  credit,  the  fact  that 
automobile  shipments  for  the  past  two 
months  equalled  (57  per  cent  of  the  same 
months  of  last  year,  the  feeling  that 
prices  have  reached  a  new  stable  level, 
and  Governor  Harding's  statement  that 
"the  public  has  a  great  deal  of  buying 
power  left"  were  major  points  of  the 
meeting. 

Governor  Harding  pointed  out  that 
the  financial  situation  of  the  Federal 
Reserve  system  is  stronger  than  at  any 
time  since  the  third  Liberty  Loan  and 
that  the  banks  are  anxious  to  lend  to 
legitimate  business. 

"We  want  to  get  the  public  out  of  the 
idea  that  things  are  constantly  going 
lower  and  lower  and  lower,"  said  Gov- 
ernor Harding,  "and  we  should  get  some 
stability  into  the  situation."  It  was  the 
opinion  at  the  meeting  that  the  new  low 
price  levels  now  reached  would  probably 
be  stabilized  on  the  present  basis  as  al- 
most all  the  motor  companies  have  read- 
justed their  prices.  The  consensus  of 
opinion  brought  out  that  motor  car  and 
truck  companies  have  anticipated  the 
lower  levels  of  raw  materials  and  have 
priced  their  product  on  the  new  basis. 

Cars  Keep  Steel  Moving 

"The  public  has  a  great  deal  of  buying 
power  left,"  said  Governor  Harding,  "and 
buying  power  begets  buying  power.  You 
start  up  one  industry  and  you  auto- 
matically start  up  another.  It  is  amaz- 
ing when  you  consider  the  automobile 
industry  to  find  how  many  things  are 
dependent  upon  its  prosperity.  It  affects 
the  purchases  of  steel  and  all  the  pro- 
cesses of  steel  manufacture.  See  how 
much  employment  that  gives  to  labor." 

The  automobile  market  is  a  leader  in 
return  of  buying,  reports  at  the  meet- 
ing brought  out.  The  May  shipments 
exceeded  April  by  13  per  cent  and  April 
and  May  shipments  were  G7  per  cent  of 
the  same  months  of  last  year,  comparing 
favorably  with  the  steel  market,  with 
pig  iron  which  is  on  a  50  per  cent  basis, 
and  with  rail  transportation  which  is  on 
a  60  per  cent  basis. 

"The  Federal  Reserve  Banks,"  said 
Governor  Harding,  "which  are  the  ulti- 
mate resource  of  all  member  banks,  and 
through  them,  of  the  public  are  in  a  posi- 
tion now  better  than  ever  before  to  ex- 
tend to  all  legitimate  business  all  assist- 
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ance  needed  and  are  not  only  in  position 
to  do  that  but  are  anxious  for  business 
to  avail  itself  of  it. 

"The  Federal  Reserve  System  has  no 
desire  other  than  to  be  a  help  to  busi- 
ness, and  all  paper  which  is  eligible 
under  the  Federal  Reserve  Act — that  is 
notes,  drafts  and  bills  of  exchange  issued 
or  drawn  for  commercial,  agricultural 
or  industrial  purposes — is  eligible  for 
rediscount  at  any  Federal  Reserve  Bank 
upon  the  endorsement  of  a  member  bank. 
There  are  no  discriminations  in  the  Fed- 
eral Reserve  System  against  any  class 
of  paper  which  is  eligible  and  all  appli- 
cations for  rediscount  will  be  considered 
in  a  businesslike  way  upon  their  merits."' 
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Central  Ohio  Finds 

Sales  Outlook  Better 

COLUMBUS.  June  6  —  With  more 
price  reductions  announced  and  a  better 
feeling  developing  in  industrial  circles, 
the  sale  of  automobiles  in  Columbus  and 
central  Ohio  territory  is  gradually  in- 
creasing. This  is  the  statement  of  prac- 
tically all  of  the  Columbus  agents  and 
also  from  some  in  the  territory  immed- 
iately surrounding  the  Buckeye  Capital. 
The  passenger  car  business  is  especially 
stronger,  although  some  increase  in  de- 
mand is  reported  for  commercial  ve- 
hicles. 

Farming  communities  are  showing  an 
increase  in  the  demand  for  passenger 
cars.  This  is  seen  in  the  corn  raising 
sections  when  the  crops  are  now  planted 
and  farmers  have  a  little  time  to  look 
around.  There  are  excellent  prospects 
for  a  big  wheat  crop  and  this  has  the 
effect  of  stimulating  sales  of  cars.  In 
the  farming  sections  there  is  also  an 
increase  in  the  demand  for  trucks  and 
small   tractors. 


TIMBER   SUPPLY   PLENTIFUL 

DETROIT,  June  6— Emil  Brock  of 
Weis-Lesh  Mfg.  Co.  of  Memphis,  Tenn.,, 
logging  and  spoke  manufacturing  unit  of 
the  Motor  Wheel  Corp.,  declares  there 
is  a  timber  supply  sufficient  for  the  next 
50  years  under  control  of  his  organiza- 
tion. Brock  has  been  in  Lansing  for  a 
conference  with  H.  F.  Harper,  general 
manager  of  the  Wheel  Corp.,  and  other 
officials.  He  said  the  Memphis  unit  has 
a  large  supply  of  raw  material  for  ship- 
ment to  the  wheel  plant  in  Lansing.  The 
mills,  however,  are  running  on  a  cur- 
tailed production  schedule. 


MUTUAL     INSURANCE     URGED 

NEW  YORK,  June  3— Increases  in 
automobile  insurance  rates  during  the 
past  few  months  have  again  directed 
the  attention  of  automobile  manufac- 
turers and  dealers  to  the  need  for  a 
mutual  insurance  company  to  care  for 
motor  cars  and  motor  trucks,  similar 
to  the  one  launched  four  years  ago. 
It  is  asserted  by  the  National  Automobile 
Chamber  of  Commerce  that  loose  methods 
of  accepting  risks  without  due  regard 
to  the  moral  hazard  and  excessive  over- 
head expenses  have  resulted  in  the  im- 
position of  rates  from  which  the  only 
relief  lies  in  mutual  companies. 


Harding  Visit  Stirs 
Kansas  City  Action 

Dealers  Line  Up  Sources  of  Credit 

— Southwest  Nearing  Normal 

Buying  Move 

KANSAS  CITY,  June  6— The  visit  of 
Governor  Harding  of  the  Federal  Re- 
serve Board,  and  the  announcement  of 
relaxation  of  restrictions  as  to  redis- 
counting,  which  followed  that  visit,  are 
beginning  to  show  results  in  Kansas  City 
territory.  The  immediate  results  are 
rather  the  sifting  out  of  bankers,  than 
the   promotion   of  motor  car  sales. 

Motor  car  dealers  are  no  longer  put 
off  with  the  defense  against  loans,  that 
the  Federal  Reserve  will  not  rediscount 
the  paper.  Since  the  bankers  have  to 
give  the  real  reasons  for  refusal,  the 
motor  car  dealers  are  better  able  to 
judge  what  their  next  step  should  be. 
In  some  cases,  this  step  is  the  finding 
of  another  banker.  The  motor  car  deal- 
er who  has  his  books  in  good  shape, 
whatever  they  show,  can  confidently 
visit  another  banker  and  talk  with  him. 

It  is  evident  that  many  banks  have 
not  reached  the  satisfactory  condition 
in  relation  of  loans  to  reserves,  of  the 
Federal  Reserve  Banks.  It  is  said  that 
the  country  banks  are  less  able  to  ex- 
tend credit  facilities  than  some  of  the 
larger  city  banks — the  liquidation  of 
the  past  few  months  being  heavier  with 
the  city  banks,  whereas  the  country 
banker  still  has  to  carry  agricultural 
loans.  But  the  activity  of  the  motor 
car  dealers  in  ascertaining  facts,  is 
equalizing  the  service,  so  that  the  banks 
that  can  extend  facilities  will  have  op- 
portunity to  do  so. 

Perhaps  the  most  important  result 
of  the  visit  of  Governor  Harding  has 
been  in  the  stiffening  of  the  morale  of 
the  dealer.  He  now  has  the  courage  of 
his  industry.  Gradually  this  brighter 
tone  is  being  infused  into  the  territory, 
into  bankers,  and  business  men,  as  well 
as  into  the   dealers  themselves. 

Trade  Trip   Dispels  Gloom 

Another  incident  that  has  helped 
mightily  to  bolster  the  optimism  of 
Kansas  Citians  is  the  trade  trip  of  the 
Chamber  of  Commerce  through  Kansas, 
Oklahoma,  Texas,  Arkansas  and  Mis- 
souri. The  hundred  Kansas  Citians 
started  on  the  trip  dubiously,  fearing  to 
be  deadly  depressed  by  the  sad  condi- 
tion of  the  Southwest  and  the  lugubri- 
ousness  of  its  business  men.  But  they 
found  that  the  Southwest  is  recovering. 

"There  is  business  in  the  Southwest 
waiting  for  us  to  go  after  it,"  said  one 
of  the  men  who  made  the  trip.  "The 
trouble  with  us  is  that  we  have  listened 
to  the  gloomy  stories  of  our  travelers 
who  have  been  convinced  by  the  refusal 
of  merchants  to  'buy  now,'  and  who  have 
assumed  that  the  merchants  were  never 
going  to  buy.  The  Southwest  is  past 
the  turn,  and  is  going  strong.  Stocks 
are  reduced  and  merchants  will  be  in  the 
market  close  to  normal  very  soon. 
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Commonwealth  Sells 
Car  Finance  Business 

Commercial      Investment      Trust 

Takes  Over  Clientele  and 

Paper  Now  on  Books 

NEW  YORK,  June  7 — The  Commer- 
cial Investment  Trust,  347  Madison 
Avenue,  New  York  City,  has  acquired  the 
automobile  business  of  the  Common- 
wealth Finance  Corp.  Under  the  ar- 
rangement the  C.  I.  T.  has  taken  over 
automobile  paper  on  the  books  of  the 
Commonwealth.  In  addition  to  acquir- 
ing business  already  on  the  books,  the 
C.  I.  T.  will  continue  to  serve  Common- 
wealth clients.  Samuel  S.  Mattison, 
former  sales  manager  of  Commonwealth, 
has  accepted  a  similar  position  with 
the  C.  I.  T.  and  will  have  with  him  as 
district  managers,  B.  J.  Hall,  Baltimore 
territory;  W.  W.  Thomas,  Buffalo  ter- 
ritory; Elmer  P.  Yost,  Pittsburgh  ter- 
ritory; J.  E.  Parker,  Philadelphia  terri- 
tory; W.  H.  Billings,  Boston  territory, 
and  W.  A.  Gilroy  and  M.  R.  Sanborne 
in  the  New  York  and  New  Jersey  ter- 
ritory. The  Commonwealth  company  will 
transfer  its  activities  to  other  fields  in 
which  its  broad  charter  permits  it  to 
operate.  It  already  has  taken  up  real 
estate  and  mortgages,  not  so  much  in  the 
metropolitan  district  as  in  other  places. 
Its  plans  in  this  direction  have  not  been 
definitely  worked  out. 

The  assets  of  the  corporation  have  been 
transferred  from  the  original  South 
Dakota  corporation  to  a  new  corporation 
formed  in  Delaware.  This  action  was 
approved,  it  is  stated,  by  approximately 
90  per  cent  of  the  stockholders.  The 
litigation  which  has  kept  the  affairs  of 
the  corporation  in  the  courts  for  the  past 
two  years  has  been  settled  and  all  the 
suits  have  been  withdrawn.  It  is  un- 
derstood as  a  preliminary  to  discontinu- 
ance of  the  suits  a  substantial  sum  was 
paid  to  Ormsby  McHarg  and  his  associ- 
ates by  Henry  D.  Tudor,  president  of 
the  company,  and  the  faction  which  has 
stood  with   him   in  the  controversy. 

Tudor  and  his  friends  never  lost  con- 
trol of  the  affairs  of  the  Commonwealth 
and  the  receivers  appointed  both  in 
South  Dakota  and  in  New  York  never 
obtained  possession  of  the  assets.  They 
were  successfully  barred  out  by  a  series 
of  restraining  orders. 


AUTOMOTIVE    INDUSTRIES 

THE  AUTOMOBILE 

The  publicity  department  of  the  Rub- 
ber Association  will  devote  considerable 
attention  to  educational  work  covering 
load  carrying  capacities  of  pneumatic 
truck  tires.  The  attention  of  truck 
manufacturers  and  users  will  be  called 
to  the  fact  that  the  load  carrying  capac- 
ities specified  in  the  schedule  of  maxi- 
mum loads  are  the  actual  maximums  and 
that  in  respect  to  overloading,  consid- 
eration should  be  given  to  the  necessity 
for  a  factor  of  safety  by  the  use  of 
larger  equipment. 

Would  Liquidate  Stocks 

Stored  in  South  America 

NEW  YORK,  June  4 — Proposals  for 
the  formation  of  a  co-operative  liquidat- 
ing corporation  to  handle  all  excess 
stocks  of  American  merchandise  un- 
claimed in  the  customs  houses  of  South 
America  were  made  to-day  at  a  joint 
meeting  of  the  Argentine  -  American 
Chamber  of  Commerce,  Brazilian-Ameri- 
can Chamber  of  Commerce,  American 
Manufacturers'  Export  Association  and 
the  Pan-American  Advertisers  Associa- 
tion. The  meeting  was  attended  prin- 
cipally by  local  export  managers  and 
considered  the  liquidation  of  all  classes 
of  goods  without  reference  to  automotive 
lines.  Estimates  placed  the  value  of 
these  unclaimed  goods  at  Buenos  Aires 
as  $25,000,000. 

Reports  from  various  cities  in  Latin- 
America  recently  received  indicate  that 
liquidation  is  proceeding  on  all  automo- 
tive products  and  consequently  there  is 
some  doubt  as  to  the  part  the  industry 
might  take  in  the  proposed  corporation. 
Its  purpose  would  be  to  clear  all  un- 
claimed goods  through  the  customs 
houses  so  that  storage  penalties  would 
not  accrue,  and  so  that  they  would  not 
be  auctioned  off  for  charges.  The  cor- 
poration then  would  endeavor  to  market 
the  goods  in  the  various  countries,  en- 
deavoring to  do  so  to  the  best  interest 
of  all  business. 

The  proposals  were  made  by  Max  W. 
Boley  of  Buenos  Aires,  who  was  the 
delegate  of  the  Chamber  of  Commerce 
of  the  United  States  in  the  Argentine, 
and  J.  W.  Finch,  an  exporter  to  Brazil 
and  Argentina.  The  plan  will  be  studied 
by  a  committee  composed  of  two  mem- 
bers from  each  of  the  organizations  par- 
ticipating in  the  meeting. 


TIRE  SERVICE  CHARGE  URGED 

NEW  YORK,  June  4— The  executive 
committee  of  the  tire  manufacturers 
division  of  the  Rubber  Association  of 
America  has  recommended  to  all  mem- 
bers that  a  service  charge  based  upon  a 
percentage  of  the  invoice  cost  of  the  re- 
turned goods,  plus  return  freight 
,  be  charged  all  purchasers  who 
return  tires  and  accessories  to  manu- 
facturers for  repairs.  This  custom  on 
the  part  of  motor  car  owners  has  given 
rise  to  many  difficulties  and  it  has  been 
deemed  advisable  to  handle  the  business 
in  a  uniform  way. 


DECLARE  PRACTICES   UNFAIR 

NEW  YORK,  June  6— The  National 
Vigilance  Committee  of  the  Associated 
Advertising  Clubs  of  the  World  has  sent 
out  a  statement  warning  against  what 
are  characterized  as  unfair  practices  (if 
the  Franklin  Tire  &  Rubber  Co.,  34  West 
Lake  St.,  Chicago.  It  is  asserted  that 
this  company,  which  originally  called 
itself  the  Racine  Tire  &  Rubber  Co.  of 
Chicago,  solicited  dealers  to  handle  tires 
called  "Racine  quality  tires."  Dealers 
confused  the  Chicago  company  with  the 
Racine  Rubber  Co.  of  Racine,  Wis., 
makers  of  standard  tires.  Use  of  the 
word  Racine  finally  was  discontinued  by 
the  Franklin  Co.  They  now  offer,  how- 
ver,  "special  racing  tires." 
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Horsemen  Belittle 
Tractor-Horse  Test 

Declare  Demonstration  Purely  to 

Focus  Attention  on  Tractors 

— Sanction  Withheld 

CHICAGO,  June  6— The  Horse  As- 
sociation of  America  has  issued  a  state- 
ment asserting  that  it  has  not  sanctioned 
the  demonstration  by  tractors  and  horses 
in  field  operations  which  has  been  ar- 
ranged by  the  National  Implement  & 
Vehicle  Association.  The  first  of  these 
tests  will  be  held  at  Fargo,  N.  D.,  June 
28  to  30.  The  statement  says  use  of  the 
name  of  the  Horse  Association  of  Ameri- 
ca in  telling  of  the  proposed  contests 
was  unauthorized.  The  plan  is  charac- 
terized as  "purely  one  by  the  tractor 
interests  calculated  to  focus  attention 
upon  their  national  demonstrations.  No 
horsemen  have  been  consulted  in  respect 
to  the  demonstration  or  rules."  The 
statement  says: 

"The  situation  is  this:  Tractor  sales 
have  fallen  away  to  practically  nothing, 
due  to  awakening  consciousness  on  the 
part  of  the  farmers  that  horses  and 
mules  furnish  the  most  reliable,  efficient 
and  economical  power  on  the  farm,  when 
farm  profits  over  a  period  of  years  are 
taken  as  the  test.  In  a  desperate  effort 
to  do  something  to  stimulate  tractor 
sales,  a  group  of  men  in  charge  of  this 
particular  problem  have  hit  upon  this 
plan  in  the  hope  that  such  a  demonstra- 
tion would  show  that  more  can  be  done 
in  a  few  hours  with  tractors  than  with 
horses  and  thus  create  sentiment  favor- 
able to  tractor  sales." 


Select  Dakota  Site 

for  Tractor  Trials 

FARGO  N.  D.,  June  6— The  Haggert 
640-acre  farm  on  the  Red  River  road 
six  miles  west  of  here  has  been  selected 
for  the  truck,  roadmaking  and  ditching 
demonstrations  to  be  made  June  28-30 
under  the  auspices  of  the  National  Trac- 
tor Farming  Demonstration  and  Show. 
Chairman  J.  B.  Bartholomew  of  Peoria, 
III.,  announces  horse  show  in  connec- 
tion. E.  E.  Whaley  is  general  manager, 
Each  tractor  or  horse-drawn  outfit  will 
be  assigned  a  definite  section  in  which 
to  work,  based  on  the  number  of  bot- 
toms. The  horse  outfits  will  be  in  com- 
petition only  with  each  other.  Trucks 
will  start  from  various  points  to  reach 
the  farm  overland  in  time  for  the  con- 
test. They  will  be  judged  mi  their  records 
to  the  finish. 


BODY  BUILDERS  MEET  JUNE  16 

NEW  YORK,  June  6— A  special  mid- 
year convention  of  the  Automobile  Body 
Builders'  Association  will  be  held  at  De- 
troit, June  16  and  17,  "to  consider  ways 
and  means  of  overcoming  the  difficulties 
confronting  the  industry."  Attendance 
will  not  be  limited  to  members  of  the 
association  but  will  be  open  to  all  man- 
ufacturers of  automobile  bodies. 
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Price  Cooperation 
Promised  by  Makers 

Recognize       Need       for       Quick 

Stabilization  of  Market — To 

Study  Truck  Dumping 

(Continued  from  page  1227) 

company  also  is  making  a  strong  bid  for 
business  with  its  trucks. 

The  truck  manufacturers  discussed 
seriously  the  question  of  what  could  be 
done  to  make  less  serious  the  competi- 
tion of  reimported  trucks.  Some  of 
them  felt  that  if  Congress  enacted  a 
permanent  anti-dumping  law  which 
would  cover  the  situation  it  would  result 
in  retaliatory  action,  especially  by  Eng- 
land and  France,  which  would  interfere 
with  American  sales  in  those  countries. 
Others  took  the  position  that  there  was 
little  probability  of  business  with  these 
countries  for  a  long  time  to  come  under 
even  the  most  favorable  conditions. 

No  action  on  the  subject  was  taken 
by  the  truck  committee  but  it  was  de- 
cided to  investigate  the  subject  fur- 
ther and  it  was  deemed  advisable  to  at- 
tempt to  have  a  clause  inserted  in  the 
permanent  tariff  bill  which  would  pro- 
tect the  industry  from  this  competition. 

The  unit  parts  service  question  was 
discussed  at  the  afternoon  session.  The 
viewpoint  of  parts  manufacturers  who 
have  established  chains  of  stations  at 
which  their  products  can  be  purchased 
was  presented  by  E.  H.  Broadwell,  pres- 
ident of  the  Motor  and  Accessory  Man- 
ufacturers' Association.  M.  L.  Pulcher, 
vice-president  and  general  manager  of 
the  Federal  Motor  Truck  Co.,  represent- 
ed the  manufacturers  of  assembled 
trucks  and  strongly  opposed  the  parts 
makers'  service  plan.  The  dealers  were 
not  represented  in  the  discussion  and  no 
vote  was  taken.  There  was  evident  a 
wide  difference  of  opinion  on  the  part 
of  the  members  of  the  N.  A.  C.  C. 
Broadwell  declared  the  manufacturers 
he  represented  would  do  whatever  was 
best  for  the  industry. 

Have  Time  Now  for  Service 

One  section  of  the  manufacturers  con- 
tends that  conditions  are  different  now 
than  they  were  a  year  or  two  ago  when 
owners  of  motor  vehicles  were  clamor- 
ing for  parts  and  the  dealers  were  so 
busy  selling  cars  and  trucks  that  they 
paid  little  attention  to  their  servicing. 
The  situation  now  has  changed  radically 
and  everyone  is  out  fighting- for  business. 
It  is  easy  to  get  men  and  materials.  It 
was  felt  that  a  general  discussion  of  the 
question  would  be  helpful  and  lead  to 
great  reforms  in  respect  to  overcharges. 

The  tax  committee  reported  the  action 
it  had  taken  at  Washington  in  appear- 
ing before  the  Senate  Finance  Commit- 
tee in  opposition  to  the  "stigma  taxes" 
imposed  on  the  industry.  Activity  on 
the  tax  question  will  be  continued. 
Everyone  interested  is  expected  to  make 
his  position  plain  to  his  representatives 
in  Congress. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

A  general  meeting  of  all  the  interests 
advocating  the  passage  of  the  Townsend 
highway  bill  was  held  Wednesday  night 
and  a  program  was  outlined  for  work  in 
advocacy  of  this  measure.  At  the  meet- 
ing were  representatives  of  the  N.  A. 
C.  C.  the  M.  A.  M.  A.,  the  Rubber  Asso- 
ciation of  America  and  the  N.  A.  D.  A. 
Chief  opposition  to  the  Townsend  bill 
comes  from  the  American  Federation  of 
Farm  Bureaus. 
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Officers  and  Directors 

Re-elected  by  N.A.C.C. 

NEW  YORK,  June  3— Members  of  the 
National  Automobile  Chamber  of  Com- 
merce at  their  annual  meeting  yester- 
day re-elected  five  directors  whose  terms 
had  expired.  They  were:  A.  J.  Bros- 
seau,  president  of  the  International 
Motor  Truck  Corp.,  A.  R.  Erskine,  presi- 
dent of  the  Studebaker  Corp.,  Alvan 
Macauley,  president  of  the  Packard  Mo- 
tor Car  Co.,  W.  E.  Metzger,  vice-presi- 
dent of  the  Columbia  Motors  Co.,  and 
R.  E.  Olds,  president  Reo  Motor  Car  Co. 

At  their  reorganization  meeting  the 
directors  re-elected  the  following  officers: 
President,  Charles  Clifton,  Pierce-Arrow 
Motor  Car  Co.;  vice-president,  Roy  D. 
Chapin,  Hudson  Motor  Car  Co.;  second 
vice-president,  passenger  car  division, , 
C.  C.  Hanch,  H.  C.  S.  Motor  Car  Co.; 
second  vice-president,  motor  truck  divi- 
sion, Windsor  T.  White,  White  Motor 
Co.;  secretary,  A.  J.  Brosseau;  treas- 
urer, H.  H.  Rice,  Cadillac  Motor  Car  Co.; 
general   manager,  Alfred   Reeves. 


Ford  Lefcds  Factories 

in  Schedules  for  June 
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put  will  be  based  wholly  upon  current 
sales  demand.  In  spite  of  figures  an- 
nounced, a  cereful  check  of  all  factories 
indicates  that  total  production  this 
month,  exclusive  of  Ford,  will  not  be 
more  than  60  per  cent  of  May  figures. 

Hupp  now  is  building  from  75  to 
80  cars  daily,  but  Hupp  officials 
frankly  admit  that  as  soon  as  produc- 
tion equals  current  demand,  the  plant 
will  slow  up  and  perhaps  close  down 
temporarily  until  sales  justify  resump- 
tion. Buick  officials  express  the  hope  of 
topping  May  production  figures. 

The  Timken  Detroit  Axle  Co.  will  close 
July  1  for  one  month  and  executives  will 
take  vacations  simultaneously.  Conti- 
nental Motors  is  laying  off  men  in  its 
sales  and  other  departments,  indicating 
a  general  slowing  up.  The  Liberty 
Starter    Co.    is    cancelling   deliveries. 


PART  TIME  WORK   GROWS 

DETROIT,  June  6— Employers'  Asso- 
ciation figures  for  the  week  ending  May 
31  show  a  decrease  in  the  number  of 
employees  over  the  previous  week  of 
3103  and  an  increase  in  employees  work- 
ing part  time  of  2371.  Total  employed 
was  113,456  against  116,564  the  previous 
week.  The  figures  are  from  79  factories 
including  practically  all  automobile 
plants. 


Most  Factories  Take 
Position  on  Prices 

N.   A.  D.  A.   Gets  Replies  from 
Fifty    Manufacturers — Twenty- 
two  Stand  Pat 

ST.  LOUIS,  June  4 — Automobile  manu- 
facturers are  pretty  well  agreed  that 
the  best  way  to  stabilize  the  market 
is  by  a  definite  determination  of  price 
according  to  replies  received  by  Harry 
G.  Moock  to  his  telegram  May  31  to  the 
manufacturers  asking  them  to  determine 
whether  they  were  going  to  reduce, 
raise  or  stand  pat  and  let  the  public  know 
exactly  what  might  be  expected.  Re- 
plies have  been  received  from  more  than 
50   manufacturers. 

"I  want  to  emphasize  at  this  time," 
Moock  said,  "that  my  telegram  of  June 
2  was  not  a  request  to  manufacturers  to 
reduce  their  prices.  That's  a  matter  that 
the  factories  only  can  determine,  but 
the  important  thing  which  I  sought  to 
bring  out  in  that  request  was  that  the 
public  must  be  made  to  understand  the 
situation.  If  a  manufacturer  is  going 
to  cut,  let  him  cut  now.  If  he  is  going 
to  raise,  let  him  raise.  If  he  is  going 
to  stand  pat,  let  him  stand  pat.  But  tell 
the  public  what  you  are  going  to  do  and 
stick  to  it,  was  the  tenor  of  my  message. 

"Manufacturers  who  announced  that 
they  would  maintain  present  prices  are 
Haynes,  Milburn,  Rausch-Lang,  Briscoe, 
Commonwealth,  Cadillac,  Maibohm,  Dan- 
iels, Grant,  Brewster,  Pilot,  Cox,  Cun- 
ningham, Chandler,  Detroit  Electric,  Ap- 
person,  R.  and  V.  Knight,  Dorris,  Mer- 
cer, Locomobile,  Crow-Elkhart  and  Au- 
burn. 

"From  the  following  replies  were  re- 
ceived that  just  as  soon  as  an  announce- 
ment was  practicable  it  would  be  made: 
Sayers,  Roamer  and  Stutz." 


TO  MERGE  FORD  OHIO  PLANTS 

COLUMBUS,  June  3  —  Information 
made  public  recently  indicates  that  the 
Columbus  assembling  plant  of  the  Ford 
Motor  Co.  will  probably  be  discontinued 
when  the  new  large  assembling  plant, 
planned  at  Hamilton,  Ohio,  is  completed. 
The  Hamilton  plant  will  be  started  soon 
and  will  cost  $400,000.  It  will  have  a 
capacity  of  30,000  cars  yearly.  In  the 
event  that  no  changes  are  made  in  the 
plans  both  the  Columbus  and  Cincinnati 
plants  will  be  merged  into  the  one  at 
Hamilton. 


W.  C.  SERAN  UNDER  CHARGES 

BLOOMINGTON,  ILL.,  June  6— W.  C. 
Seran,  president  of  the  defunct  Federal 
Auto  Supply  Co.,  has  been  charged  with 
violation  of  the  Illinois  Securities  Act 
in  an  information  filed  in  court  upon 
complaint  of  W.  M.  Conger,  who  invest- 
ed $1000  in  the  firm.  It  is  charged  that 
the  stock  was  not  marked  "speculative" 
and  that  other  requirements  of  the  act 
were  not  complied  with  by  Seran.  The 
company  went  into  bankruptcy  when  a 
court  judgment  for  $90,000  was  secured. 
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MORE  COMPANIES  CUT  PRICES 


Drastic  Price  Cut 
Is  Made  by  Dodge 

$300  Slash  on  Open  Models  and 
More  on  Closed — Ads  With- 
hold Figures 

DETROIT,  June  8  —  Dealers  were 
notified  to-day  by  Dodge  Bros,  factory  offi- 
cials that  sharp  reductions  in  prices 
would  become  effective  immediately.  It 
had  been  expected  that  some  action  on 
prices  would  be  taken  soon,  but  the  cuts 
were  deeper  than  dealers  anticipated. 
Following  are  the  old  and  new  prices: 

Old  New 

Price  Price 

Touring     car $1285  $985 

Roadster    1235  S35 

Coupe    1900  1585 

Sedan    2150  1785 

Screen   side  express  wagon 1270  1085 

Panel  delivery  wagon 1350  1135 

The  price  of  the  touring  car  at  the 
beginning  of  1917  was  $785,  the  coupe 
$950  and  the  sedan  $1,185. 

The  decision  to  cut  prices  was  not 
unanimously  approved  within  the  Dodge 
organization,  and  the  widows  of  John  and 
Horace  Dodge  are  said  to  have  cast  the 
deciding  vote  in  favor  of  the  reduction. 
It  is  understood  that  price  readjustment 
had  been  virtually  agreed  upon  late  in 
April,  but  the  announcement  was  de- 
ferred more  than  a  month. 

Liberal  space  was  used  to-day  by 
Dodge  dealers  throughout  the  country 
in  advertising  the  price  reductions,  but 
in  one  respect  the  advertisements  differed 
from  those  of  other  companies.  No 
figures  were  given  and  the  only  way  in 
which  prospective  purchasers  could  get 
the  new  prices  was  to  communicate  with 
the  dealers.  The  underlying  theory  back 
of  this  plan  appeared  to  be  it  would 
result  in  bringing  more  prospects  into 
the  salesroom  and  thereby  increase 
sales. 


walk  car,  has  reduced  the  price  on  its 
5-passenger  model  from  $1,285  to  $1,135. 

Raleigh  Motors  Corp.,  Bridgeton,  N.  J., 
has  reduced  prices  on  its  3  and  5-passen- 
ger models  from  $2,750  to  $2,250;  on  the 
coupe  from  $3,600  to  $3,100,  and  on  the 
sedan  from  $3,700  to  $3,200. 

Birch  Motor  Cars,  Chicago,  has  re- 
duced prices  on  its  roadster  and  5-pas- 
senger models  from  $1,689  to  $1,595. 


DIXIE  FLYER  DOWN  $150-$275 
LOUISVILLE,  KY.,  June  6— The  Ken- 
tucky Wagon  Mfg.  Co.,  maker  of  the 
Dixie  Flyer,  announced  price  reductions 
ranging  from  $150  to  $275  on  its  models. 
The  touring  car  and  roadster  are  re- 
duced from  $1595  to  $1445,  the  coupe 
from  $2570  to  $2295  and  the  sedan  from 
$2570  to  $2345. 


BREWSTER   MAKES    BIG   CUT 

NEW  YORK,  June  9— Brewster  &  Co., 
Long  Island  City,  has  reduced  prices 
on  the  roadster  and  5-passenger  models 
to  $7,000.  The  cars  formerly  were  listed 
at  $7,900  and  $9,000  respectively.  No 
change  is  made  in  the  inclosed  car 
rnces. 

Norwalk  Motor  Car  Co.,  Inc.,  of  Mar- 
tinsburg,   W.   Va.,   makers   of  the   Nor- 


British  Factories  Cut 

Prices  to  New  Levels 

LONDON,  May  24  (by  Mail)— Auto- 
mobile trade  in  England  is  at  a  stand- 
still. This  applies  to  trucks  as  well  as 
passenger  cars,  although  it  was  expect- 
ed that  the  miners'  strike  would  give  some 
impetus  to  sales  of  commercial  vehicles. 

Failure  of  this  hope  to  materialize 
probably  is  due  to  the  general  slump  in 
all  lines  of  industry. 

Prices  on  practically  all  British  cars 
except  Rolls-Royce  and  Napier  have  been 
substantially  reduced  and  there  is  sharp 
competition  for  whatever  business  there 
is.  With  an  improvement  in  exchange 
rates,  American  exporters  will  have  an 
excellent  opportunity  to  get  a  better  grip 
than  ever  before  on  the  British  market. 


Kissel  Reduces  $500 

on  Standard  Models 

HARTFORD,  WIS.,  June  8— Price 
reductions  of  $500  have  been  made  by 
the  Kissel  Motor  Car  Co.  on  the  coupe 
and  sedan  of  the  Standard  model  line, 
bringing  the  new  price  to  $3,775.  The 
7-passenger  touring  and  the  roadster 
remains  at  $2,775  and  $2,975  respectively. 
No  price  change  is  made  on  the  De  Luxe 
line  with  regular  equipment.  The  one- 
ton  truck  chassis  is  reduced  from  $2,175 
to  $1,585. 

AMERICAN  CUTS  $200  TO  $345 

NEW  YORK,  June  9— Price  reductions 
ranging  from  $200  to  $345  have  been 
made  by  the  American  Motors  Corp., 
Plainfield,  N.  J.,  manufacturers  of  the 
American  Balanced  Six.  "The  new  prices 
are:  Sedan  $3150,  4-pass.  sport  $2350, 
7-pass.  touring  $2275,  5-pass.  touring 
$2195,  roadster  $2195.  Former  prices 
on  each  of  these  models  were  $3495, 
$2595,  $2475,  $2395,  $2395.  The  new 
prices  are  guaranteed  until  Jan.  1,  1922. 


COLUMBIA  MAKES  $350  CUT 

DETROIT,  June  9— Columbia  Motor 
Car  Co.  has  announced  a  price  reduction 
on  all  models  averaging  $350.  The  new 
prices  are  to  take  effect  at  once. 


i    WADIAN   FORD   DIVIDEND 

WINDSOR,  ONT.,  June  8— The  Ford 
Motor  Co.  of  Canada  has  declared  its 
regular  annual  dividend  of  15  per  cent. 


Excise  Tax  to  Stay, 
Washington  Believes 

Protests   Considered  Vain  Unless 

Drastic  Changes  Are  Made  in 

Government  Plans 

WASHINGTON,  June  3— Though  the 
House  Committee  on  Ways  and  Means 
has  not  taken  up  the  question  of  internal 
tax  revision,  it  is  believed  that  the  auto- 
mobile industry  will  be  accorded  little 
relief  from  the  present  tax  burden.  The 
Senate  Committee  on  Finance  has  closed 
hearings  on  the  tax  revision  but  has  not 
indicated  its  opinion  on  the  various  pro- 
posals submitted  by  the  automotive  and 
other  industries.  The  opinion  prevails 
that  the  excess-profits  tax  will  be  abol- 
ished and  possibly  a  15  per  cent  tax  on 
corporations  substituted,  the  excise  tax 
retained  but  not  increased,  for  a  year 
or  two  at  least,  the  surtaxes  lowered  and 
certain  minor  taxes  abolished  because 
of  the  expense  attached  to  their  col- 
lection. 

The  views  of  the  National  Automobile 
Chamber  of  Commerce,  the  National  Au- 
tomobile Dealers'  Association,  Motor 
and  Accessory  Manufacturers'  Associa- 
tion, and  other  automobile  organizations 
which  were  presented  to  the  Senate,  will 
be  submitted  to  the  House  Committee  on 
Ways  and  Means  at  an  early  date  as 
part  of  the  Senate  testimony.  Nobody 
is  willing  to  believe  that  the  House  com- 
mittee will  adopt  proposals  of  the  for- 
mer Secretary  of  the  Treasury  that  a 
horse-power  and  gasoline  tax  should  be 
levied  as  additional  source  of  revenue. 

Unless  drastic  changes  are  made  in 
the  conduct  of  the  Government,  the  ex- 
cise tax  will  be  retained,  despite  all  pro- 
test, because  it  has,  in  the  opinion  of 
the  Treasury,  proven  a  reliable  and  sat- 
isfactory means  of  income.  Frankly, 
Congress  is  particularly  desirous  of 
enacting  revenue  legislation  which  has 
no  political  boomerang. 

The  Senate  has  practically  closed  all 
hearings  on  internal  revenue  revision. 
There  have  been  strong  indications  of 
their  opposition  to  the  sales  tax  plan 
and,  in  fact,  it  is  generally  believed  that 
there  is  no  hope  for  the  sales  tax  at  this 
session. 

Tariff  to  Arouse  Haggling 

The  introduction  of  the  permanent 
tariff  in  the  House  probably  will  be  a 
signal  for  almost  interminable  contro- 
versy. It  could  not  be  otherwise.  It  is 
the  duty  of  the  House  Committee  on 
Ways  and  Means  to  originate  internal 
revenue  measures,  but  it  is  doubtful  if 
the  committee  can  give  its  full  time  and 
consideration  to  these  proposals  for  sev- 
eral weeks.  If  the  permanent  tariff  is 
presented  by  June  15,  practically  every 
minute  of  the  committee's  time  will  be 
taken  with  defense  and  explanation  of 
the  schedules.  The  haggling  over  rates 
will  not  permit  the  tariff  framers  to  de- 
vote time  to  tax  hearings. 

The  Senate  cannot  take  any  action  on 
the  tariff  until  it  passes  the  House. 
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Hoover  to  Arrange 
Statistics  Service 


Exchange     of     Information     for 

Mutual    Benefit    Outlined   at 

Committee  Meeting 

WASHINGTON,  June  3— A  tentative 
arrangement  was  made  here  to-day  for 
the  compilation  of  more  comprehensive 
automotive  production  figures  to  be  pub- 
lished for  the  information  of  other  lines 
of  business.  Steps  to  this  end  were  taken 
at  a  meeting  of  Secretary  of  Commerce 
Hoover  with  a  committee  representing 
the  industry. 

Secretary  Hoover  discussed  quite 
frankly  with  the  committee  his  object 
in  asking  that  representative  production 
figures  be  supplied  to  him  monthly.  He 
said  that  other  industries  had  asked  for 
these  figures,  representing  to  him  that 
their  business  depended  upon  some 
knowledge  of  the  number  of  vehicles 
produced.  He  added  that  the  automotive 
industry  had  become  such  a  power  in 
the  business  world  that  other  business 
needed  to  know  something  of  its  activ- 
ities, just  as  the  iron  and  steel  and  rail- 
road figures  were  an  index  to  activity. 

J.  Walter  Drake,  spokesman  for  the 
committee,  discussed  figures  that  would 
be  helpful  to  the  industry.  He  said  that 
better  crop  figures  were  needed  and  that 
the  industry  could  use  to  advantage  more 
specific  figures  on  steel,  income  taxes, 
railroad  freight  ton  miles,  railroad  pas- 
senger miles,  totals  of  business  done  by 
the  textile,  shoe  and  meat  industries. 
He  said  that  most  of  these  figures  were 
available  too  late  to  be  of  best  use  and 
that  their  sources  were  widely  scattered. 

In  the  conclusion,  Drake  proposed  that 
the  industry  submit  a  written  memoran- 
dum of  the  figures  that  could  be  supplied 
through  the  National  Automobile  Cham- 
ber of  Commerce.  He  said  he  did  not 
doubt  but  that  monthly  figures  on  fac- 
tory sales  (practically  equal  to  produc- 
tion) could  be  supplied,  separated  into 
certain  price  classes.  Secretary  Hoover 
was  quite  positive  that  figures  must  be 
so  separated  to  be  of  best  use. 

Seeks  General    Outline 

Drake  demurred  at  supplying  figures 
indicating  the  activity  as  compared  with 
capacity.  He  said  that  capacity  was  a 
doubtful  proposition.  Secretary  Hoover 
made  it  very  plain  that  he  did  not  want 
figures  that  would  in  any  way  embarrass 
the  industry,  nor  was  he  interested  in 
the  individual  factory  activity.  He 
wanted  only  a  picture  of  the  industry 
as  a  whole.  Secretary  Hoover  also  said 
that  he  would  work  out  a  price  classi- 
fication of  exports  by  prices  as  soon  as 
the  clerical  labor  could  be  arranged. 

Drake  will  also  submit  a  memorandum 
of  what  figures  the  industry  wants.  Sec- 
retary Hoover  said  these  would  be  avail- 
able in  the  near  future,  if  they  were  as 
already  outlined. 

The  Secretary  asked  that  the  industry 
recommend  some  person  to  be  a  repre- 
sentative   of   the    industry    on   his    staff. 
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Motor  and  Accessory  Business  for  Four  Months 

Shows  Big  Sales  Gain  and  Drop  in  Past  Due  Bills 

NEW  YORK,  June  8 — Information  gathered  by  the  credit  department  of 
the  Motor  &  Accessory  Manufacturers  Association  regarding  actual  sales  and 
credit  conditions  for  the  first  four  months  of  the  year  shows  an  amazing  in- 
crease in  business  from  January  through  April  and  a  surprising  decline  in  past 
due  accounts.  The  figures,  compiled  from  reports  made  by  members  of  the 
association,  follow: 

Total        Per  cent    Total  Notes    Per  cent 
Past  Due      Change  Outst'g         Change 

$8,099,727  $4,359,871 

6,717,165  17.07  Dec.  6,063,118  39.08  Inc. 
5.603,992  16.57  Dec.  5,069,877  16.38  Dec. 
5,352,271     4.49  Dec.       5,371,086       5.94  Inc. 


Month 

Total 
Purchases 

Per  cent 
Change 

January    . 
February 
March  .  . . 
April     .  . . 

.   $6,264,587 
.    10,408,962 
.   20,120,386 
.   26,746,580 

66.15  Inc. 
93.30  Inc. 
32.93  Inc. 

He  wanted  a  broad  gauge  salesman  with 
a  statistical  turn  of  mind.  This  person 
is  to  plan  the  information  gathering 
campaign,  both  in  this  country  and 
abroad  and  for  a  period  will  be  on  the 
Department  of  Commerce  staff.  Also 
he  wanted  suggestions  for  a  man  to  serve 
as  a  connecting  link  between  the  Bu- 
reau of  Standards  and  the  industry.  This 
man,  he  said,  should  be  an  engineer  with 
production  ideas. 

Those  present  at  the  conference  were: 
J.  Walter  Drake  (Hupp),  Percy  Owen 
(Liberty).  Alfred  H.  Swayne  (G.  M.  C), 
A.  T.  Waterfall  (Dodge),  E.  A.  Wil- 
liams (Garford),  Gaston  Plaintiff  (Ford), 
J.  E.  Kepperley  (Overland),  H.  S.  Vance 
(Studebaker),  R.  A.  Hauer  (Interna- 
tional), M.  L.  Hemmingway  (M.  A.  M. 
A.),  Pyke  Johnson  and  John  C.  Long 
(N.  A.  C.  C),  T.  F.  Cullen  (Chilton  Pub. 
Co.),  Clyde  Jennings  (Class  Journal  Co.) 


Main  Will  Supervise 

Purchases  in  G.  M.  C. 

DETROIT,  June  8— J.  H.  Main,  for  10 
years  purchasing  agent  for  the  Cadillac 
Motor  Car  Co.,  has  been  appointed  di- 
rector of  the  purchasing  section  of  the 
Advisory  Board  of  the  General  Motors 
Corp.,  with  offices  here.  He  will  be 
succeeded  by  D.  F.  Holgrave,  who  has 
been  an  employee  of  Cadillac  for  13  years 
and  for  the  last  three  years  assistant 
to  Main. 

Main  is  considered  one  of  the  best  in- 
formed men  in  the  purchasing  end  of 
the  industry  and  is  an  authority  on  iron 
and  steel. 


Sloan  and  Raskob  Leave 

to  Study  Export  Field 

NEW  YORK,  June  9— Alfred  P.  Sloan, 
Jr.,  vice-president  of  the  General  Motors 
Corp.,  in  charge  of  operations,  and  John 
J.  Raskob,  chairman  of  the  finance  com- 
mittee of  the  corporation,  will  sail  on  the 
Aquitania,  June  14,  for  a  month  in  Eng- 
land and  the  Continent. 

While  their  trip  is  primarily  in  the 
nature  of  a  vacation,  they  will  take  ad- 
vantage of  the  opportunity  to  determine 
matters  of  general  policy  pertaining  to 
the  General  Motors  Export  Co.  and 
study  business  conditions  with  special 
reference  to  the  export  situation  for 
American  cars. 


South  Bend  Honors 
Studebaker  Leader 

Charles     M.     Schwab     Principal 
Speaker    at    Testimonial    to 
A.  R.  Erskine 

SOUTH  BEND,  June  6— Citizens  of 
South  Bend  gave  a  testimonial  dinner  to 
A.  R.  Erskine,  president  of  the  Stude- 
baker Corp.,  tonight  at  which  a  magnifi- 
cent silver  service  was  presented  to  him. 
Charles  M.  Schwab,  president  of  the 
Bethlehem  Steel  Corp.,  was  principal 
speaker.  He  declared  the  present  indus- 
trial depression  was  the  best  thing  that 
could  happen  to  the  country  at  this  time, 
and  that  through  this  depression  busi- 
ness would  get  back  to  a  real  basis  of 
economy. 

"We  have  not  been  economical  but  we 
are  going  to  be  soon,"  he  said. 

Schwab  had  just  returned  from  a  study 
of  conditions  in  Europe  and  regarding 
this  said  that  it  was  his  opinion  that 
Germany  would  reap  the  real  benefits 
of  the  war  unless  the  United  States  got 
back  to  a  solid  foundation.  He  said  the 
United  States  could  compete  with  any 
nation  of  the  world,  but  declared  capital 
and  labor  must  work  hand  in  hand  to 
insure  a  prosperous  future. 

In  speaking  of  the  Studebaker  plant 
after  an  inspection  trip  he  said  he  could 
find  no  place  where  he  could  suggest 
improvement.  He  believed  this  to  be 
the  greatest  age  of  all  time,  that  all 
should  be  of  good  cheer  and  optimistic. 
Among  other  speakers  were  Governor 
McCray  of  Indiana,  Waddell  Catchings, 
New  York  banker,  and  Walter  C.  Alien, 
president  of  the  Yale  "&  Towne  Lock  Co. 


International  Declares 

Regular  July  Dividend 

NEW  YORK,  June' 8— Directors  of  the 
International  Motor  Truck  Co.  at  a 
meeting  yesterday  declared  the  regular 
quarterly  dividend  of  $1.75  a  share  on 
the  first  and  second  preferred.  The  divi- 
dend is  payable  July  1  to  stockholders 
of  record  June  21.  International  Motor's 
has  done  a  substantial  business  during 
the  entire  period  of  depression  and  its 
cash  position  is  very  strong. 
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Six  Moore  Officials 
Convicted  of  Fraud 

Jury  Returns  Verdict  After  Four 
\V  eeks"  Trial — Seek  Disposi- 
tion of  Funds 

ST.  LOUIS,  June  6— Five  former  offi- 
cers and  a  former  stock  salesman  of  the 
Moore  Motor  Vehicle  Co.,  Danville,  111., 
have  been  found  guilty  of  using  the  mails 
to  defraud  by  a  jury  in  the  East  St.  Louis 
Federal  Court.  The  charge  resulted 
from  sales  of  stock  in  the  Moore  com- 
pany. The  convicted  men  are:  George  L. 
Moore,  Los  Angeles;  Edward  K.  Galla- 
gher, Minneapolis;  Albert  C.  Leonard, 
Denver;  John  K.  Bichl,  Chicago;  James 
H.  Vickers,  Harvard,  111.,  and  J.  W.  Patt, 
Salt  Lake  City.  The  latter  was  the 
stock  salesman.  A  motion  for  a  new 
trial  was  made. 

The  story  of  the  Moore  company,  from 
its  inception  in  a  village  in  Minnesota 
to  a  $5,000,000  corporation,  was  revealed 
during  the  progress  of  the  trial.  A 
salesman  of  the  Ford  car,  his  home  in 
the  wilds  of  Minnesota,  George  W.  Moore 
came  into  possession  of  $4,700  worth  of 
used  cars  taken  by  a  country  bank  as 
security  for  a  bad  debt.  It  is  asserted 
by  the  Federal  authorities  that  Moore 
gave  his  unsecured  note  to  the  bank  for 
the  possession  of  the  cars,  and  upon  this 
basis  organized  the  corporation  of  five 
millions  and  sold  $1,600,000  worth  of 
stock,  built  many  motor  cars  and  went 
broke,  all  within  four  years.  The  Fed- 
eral authorities  are  endeavoring  to  learn 
where  the  money  went. 

Moore  and  his  associates  are  charged 
by  the  Government  with  misrepresenta- 
tion in  their  efforts  to  dispose  of  stock 
and  that  the  salesmen  they  employed 
made  impossible  allegations.  It  is  fur- 
ther charged  that  Moore,  after  he  had 
decided  to  launch  his  company,  appointed 
A.  C.  Leonard,  a  clerk,  and  Edward  K. 
Gallagher,  a  chauffeur,  as  officers  of  his 
company. 

From  $50,000  to   $5,000,000 

They  first  incorporated  for  $50,000  in 
Minnesota  and  later  for  $5,000,000  in 
North  Dakota,  sold  the  first  company  to 
the  second  company  and  then  launched 
a  campaign  of  stock  selling  which  as- 
signed 500  000  shares  at  $10  each  in 
order  to  capitalize  the  company  to  a 
paid-up  basis,  and  known  as  "common 
stock";  $2,000,000  of  preferred  stock, 
and  $500,000  as  "voting"  stock,  appor- 
he  officers  and  their 
friends.  George  Wilson  was  appointed 
stock  salesman  and  received  35  per  cent 
of  all  sold.  He  died  recently.  It  was 
alleged  at  the  hearing  that  Wilson  sold 
the  stock  at  any  price  he  could  secure 
fur  it    ranging  from  $3  to  $10  per  share. 

It  j    the    time 

first  formed,  little  effort 
made  to  manufacture  cars,  the  prin- 
cipal business  being,  apparently,  to  sell 
stock.  The  "voting"  stock  was  restricted 
to  certain  persons,  as  it  had  ten  times 
the    voting    power   of   the    common    and 
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preferred  stock  issued  to  the  public  in 
general.  The  money  rolled  in  so  rapidly 
that  Moore  became  tired  of  receiving  it 
and  delegated  this  task  to  a  stenog- 
rapher.    He  is   quoted  as  saying: 

"It  was  the  first  time  that  I  knew  that 
a  piece  of  paper  could  be  sold  for  $10." 

Not  long  after  the  company  began  to 
turn  out  cars,  the  operations  appeared 
to  show  a  loss  and  the  stockholders 
forced  a  receivership  in  the  hope  of  re- 
covering their  money.  Clarence  C. 
Smith,  former  auditor,  testified  that  the 
company  experienced  a  loss  of  $150  upon 
each  car  produced.  In  all  612  cars  were 
marketed. 
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Goodyear  Abolishes 
Board  of  Control 


Employed  30  Stenographers 

At  one  time  thirty  stenographers  were 
employed  whose  duties  were  to  send  out 
literature  during  the  stock  selling  cam- 
paign. Louis  Piatt,  former  mayor  of 
Danville,  testified  that  the  Association 
of  Commerce  of  that  city  subscribed  to 
$20,000  worth  of  stock  of  the  Moore 
company  as  an  inducement  for  them  to 
locate.  A.  Baenger,  a  consulting  engi- 
neer of  Minneapolis,  was  sent  to  Dan- 
ville to  make  an  appraisal  of  the  Moore 
plant  and  fixed  the  value  at  $200,000  in 
1918.  He  declined  to  make  any  estimate 
upon  the  value  of  the  goodwill,  due  to 
lack  of  reliable  information. 

The  plant  of  .the  Moore  company  at 
Danville  is  now  owned  by  the  American 
Building:  Association  of  Danville,  pur- 
chase being  made  for  $54,000  when  the 
receiver  placed  the  property  upon  the 
market.  This  money  goes  to  the  stock- 
holders after  receiver  and  court  costs 
and  various  other  obligations  are  satis- 
fied. The  indications  are  that  the  stock- 
holders will  receive  but  little  unless  the 
Federal  authorities  have  better  success 
than  the  receiver  in  locating  the  millions 
said  to  have  been  secured  from  the  sale 
of  stock. 


File  Petition  Against 
St.  Louis  Supply  Company 

ST.  LOUIS,  June  6— An  involuntary 
petition  in  bankruptcy  has  been  filed  in 
United  States  District  Court  against  the 
American  Automobile  &  Supply  Co.,  this 
city,  by  three  alleged  creditors,  whose 
claims  aggregate  $1,172.35.  It  is  assert- 
ed that  during  the  past  three  months  the 
defendant  has  committed  acts  of  bank- 
ruptcy by  making  preferred  payments 
to  creditors. 

In  connection  with  the  action,  Luke 
A.  Pryor,  now  a  farmer  at  West  Point, 
Ark.,  has  been  arrested  under  an  indict- 
ment charging  him  with  obtaining  $55,- 
000  in  property  and  securities  under 
in  selling  the  automobile 
company  to   E.   Mason    Ro 

TIKE  RECEIVER  APPOINTED 

NEW    HAVEN,    CONN.     June   0— The 

City  National   Bank    of    Bridgeport    has 

reci     er  of  the 

Kelly  Tire  &   Rubber  Co.  upon  applica- 

;    .  iber  '  !o 

live!     is    authorized    to   carry    on 

in   such   manner   as   he   sees    fit   and   has 

authority  to  borrow   $10,000. 


Duties   of  Members   Taken 
by  New   Comptroller — 
S.  A.  Falor  Resigns 


<K 


AKRON,  June  7 — Under  the  Goodyear 
Tire  &  Rubber  Co.  refinancii  g  and  re- 
organization, the  new  financial  manage- 
ment has  abolished  the  board  of  control, 
transferring  its  duties  to  the  supervision 
of  George  E.  Einbecker  of  Milwaukee, 
who  assumes  charge  of  the  newly  created 
office  of  comptroller.  This  change  has 
resulted  in  the  resignation  of  Shelby  A. 
Falor,  for  four  years  a  member  of  the 
board  of  control  and  formerly  in  charge 
of  motorcycle  and  bicycle  tire  sales. 
Falor  leaves  Goodyear  to  become  presi- 
dent of  the  Universal  Drug  Co.  of  Ak- 
ron, operating  a  chain  of  drug  stores. 

Other  members  of  the  board  of  con- 
trol who  remain  with  the  company  but 
who  are  assigned  other  duties  are 
W.  D.  Shiltz,  now  assistant  secretary 
of  the  company,  H.  B.  Hamlen,  and 
W.  D.  Oburn. 

Reports  Assets,  $198,000,000 

AKRON,  June  3— "With  net  tangible 
assets  of  $135,000,000,  with  net  quick 
assets  of  $63,000,000  and  with  a  total 
provision  of  nearly  $43,000,000  for  ad- 
justment of  inventories  and  for  raw  ma- 
terials not  yet  delivered,  the  Goodyear 
Tire  &  Rubber  Co.  will  be  in  an  excep- 
tionally strong  position  and  looks  for- 
ward with  full  confidence  to  a  future  of 
steadily  expanding  and  profitable  busi- 
ness, says  a  statement  issued  Tuesday 
by  the  new  management  of  Goodyear,  in 
connection  with  the  issuance  of  a  new 
balance  sheet  as  of  Feb.  28,  192,1. 

The  company's  estimate  of  net  income 
lor  interest  and  taxes  for  the  12  months 
to  Feb.  28,  1922,  is  $10,600,000.  Net  in- 
come for  the  past  five  fiscal  years,  after 
deduction  of  the  inventory  adjustment, 
averaged  $12,575,269,  the  statement 
reads,  or  approximately  two  and  three- 
quarter  times  the  combined  annual  in- 
terest. 

The  balance  sheet  shows  provision 
made  amounting  to  $24,000,000  including 
an  additional  $8,850,000  for  loss  on  raw 
materials  under  contract  but  not  yet 
received. 

Total  assets  in  the  new  balance  sheet 
are  listed  at  $177,228,515.88.     These  in- 
clude property  and  equipment   at    Akron 
of  $58,396,088  less   depreciation    of   $11, 
•18;  the  Sumatra  rubber  plantation 
■  ,189,828  and  branch  equipment  and 
automobiles   at   $1,696,061.     In   the  Oct. 
31    balance    sheet    the    Akron    plant    was 
listed  at   $57,913,1  13,  the  Sumatra  plantn 
al    $5,003,541    and   branch  equipment 

and  automobiles  at  $2,393,891.     Current 

assets      under      the      new      balance 

total  $42,201,916,  includii 
work    in    proi  119,622,250    in    fin- 

ished product.  The  companj  has  $11,- 
L76.095  cash  on  hand  and  $19,332,995  in 
notes   and    ti  and    other 

assets  of  $12  500,000. 
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Colombian  Business 
Due  for  Quick  Boom 

Temporary  Slump  Occasioned  by 

Financial  Pinch  Passes — Open 

Up  Oil  Resources 

NEW  YORK,  June  3— The  expecta- 
tion that  business  with  Colombia  will 
shortly  return  to  normal  was  expressed 
in  statements  just  received  here  from 
the  American  Chamber  of  Commerce  of 
Colombia,  Barranquilla,  Colombia,  the 
chief  port  of  that  rich  country.  Writing 
under  date  of  May  18,  R.  L.  Parrish,  the 
acting  secretary,  declared: 

"The  business  situation  in  Colombia 
has  at  no  time  been  as  acute  as  in  other 
countries.  Colombia  has  no  national  or 
municipal  debts  to  speak  of.  The  bal- 
ance of  trade  for  many  years  until  the 
last  two  had  been  continually  in  Colom- 
bia's favor,  which  resulted  in  a  substan- 
tial accumulation  of  wealth  in  individ- 
ual hands.  The  sudden  slump  in  prices 
in  1920  caught  a  good  many  importers 
who  had  been  overbuying  and  they  in- 
dividually lost  some  money.  The  for- 
eign business  here  was  mostly  through 
the  American  banks.  When  they  shut 
down  suddenly  under  orders  from  the 
United  States,  the  situation  was  serious 
and  business  has  not  yet  recovered  its 
normal  tone  and  volume. 

"However,  it  seems  that  the  situation 
is  growing  more  tolerable  and,  in  my 
opinion,  Colombia  is  due  for  a  boom.- 
The  foreign  trade  of  Colombia  in  1920 
approximated  $140,000,000,  of  which 
considerably  more  than  $100,000,000  was 
with  the  United  States.  The  greatest 
present  activity  is  in  the  development 
of  the  oil  resources,  mostly  by  American 
companies,  who  are  spending  large 
amounts  in  that   line." 

Exports  of  passenger  cars  to  Colom- 
bia in  1920  totalled  962,  valued  at 
$1,247,976,  a  striking  increase  from  the 
1919  total  of  253  with  a  value  of  $298,- 
383.  Truck  exports  j'-mped  from  38  in 
1919  to  275  last  year  and  parts  pur- 
chases tripled,  the  1920  total  being 
$216,772. 
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stretch  has  been  under  construction 
about  six  years  and  at  present  the  part 
from  Barranquilla  to  Sabanalarga  and 
Manati  is  now  in  use.  The  Department 
of  Cauca  is  also  undertaking  road  con- 
struction. 

The  problem  of  street  paving  in  Bar- 
ranquilla is  an  important  one  and,  ac- 
cording to  estimates,  will  involve  an  ex- 
penditure of  about  $3,000,000.  Plans  for 
the  financing  of  this  project  were  dis- 
cussed at  a  municipal  meeting  attended 
by  the  principal  merchants. 


June  9,  1921 


Colombia  Starts  Roads 

As  Lower  Prices  Arrive 

WASHINGTON,  June  3— Road  and 
pavement  building  has  been  resumed  in 
Colombia  along  with  a  general  resump- 
tion of  construction  work  on  buildings 
and  other  public  projects.  This,  accord- 
ing to  reports  received  by  the  Bureau 
of  Foreign  and  Domestic  Commerce,  is 
due  to  lowered  cost  of  materials  and 
labor  and  has  resulted  in  many  projects 
being  started  which  necessarily  were 
halted  while  prices  were  high. 

Road  interest  has  manifested  itself  in 
various  parts  of  the  country.  In  addi- 
tion to  improvements  made  on  roads  to 
outlying  towns  in  the  vicinity  of  Barran- 
quilla, work  is  continuing  on  the  road 
being  constructed  between  Barranquilla 
and     Cartagena.        This     99     kilometer 


Americans  Monopolize 

Maltese  Car  Market 

WASHINGTON,  June  3  —  Consul 
Carl  R.  Loop,  at  Valetta,  Malta,  has  re- 
ported to  the  Bureau  of  Foreign  and 
Domestic  Commerce  that  according  to 
the  register  of  licensed  motor  vehicles, 
the  most  popular  makes  of  foreign  au- 
tomobiles are  English  and  Italian,  and 
of  foreign  trucks,  English.  However, 
the  current  market  is  almost  entirely 
monopolized  by  United  States  passenger 
cars,  and  no  new  trucks,  other  than  those 
of  United  States  make,  are  being  offered 
for  sale  at  the  time  the  report  was  made. 

During  the  war,  the  military  forces  im- 
ported lorries  and  ambulances  in  consider- 
able numbers  and  such  vehicles  are  now 
being  sold  to  private  concerns.  The  list 
prices  at  which  passenger  cars  are  being 
sold  in  Malta  vary  from  £220  to  £2600, 
or,  at  the  then  current  rate  of  exchange, 
$858  to  $10,140,  the  most  popular  makes 
selling  at  £365— $1424— and  £410— 
$1599.  The  list  price  of  an  Italian  ma- 
chine is  £450— $1755— and  £1080— $4212, 
respectively.  Discounts  to  distributors 
are  usually  20  and  2Vz  per  cent,  but  in 
one  case  of  United  States  cars  and  trucks 
the  terms  are  cash  against  documents. 
An  Italian  company  allows  its  distrib- 
utors 60  days,  and  similar  terms  are  the 
rule  with  English  and  French  cars. 

The  four-cylinder  car  is  more  popular 
than  the  six,  for  the  reason  that  it  is 
considered  to  be  more  economical.  The 
one  or  two-ton  truck  is  the  most  popular, 
as  distances  are  short,  the  streets  and 
roads  narrow,  and  winding,  and  business 
is  not  sufficiently  heavy  or  congested  to 
require  large  trucks.  According  to  the 
official  register,  237  passenger  cars  were 
licensed  in  1920  and  93  trucks. 


CRANKCASE  DILUTION  GAGE 

TRENTON,  N.  J,  June  3— E.  S. 
Lea  has  developed  an  instrument  which 
when  applied  to  the  crankcase  of  an 
internal  combustion  engine  indicates 
to  the  operator  when  his  crankcase  oil 
has  become  so  much  diluted  with  gaso- 
line or  kerosene  that  it  should  be  re- 
placed. It  consists  of  a  float  chamber 
with  overflow  through  which  the  crank- 
case oil  is  circulated  by  the  pump  of  the 
lubricating  system.  When  the  oil  gets 
too  thin  a  red  signal  attached  to  the 
float  shows  behind  a  window.  The  signal 
is  also  out  of  sight  when  the  oil  is  not 
circulating,  and  the  instrument  therefore 
also  serves  as  a  circulation  indicator. 
For  automobile  use  the  instrument  can 
be  applied  to  the  instrument  board. 


Exports  and  Imports 
Fall  Off  in  England 

Percentage   of   Reduction   Heavi- 
est on  Import  Trade — Labor 
Dispute  Harmful 

LONDON,  May  13  (By  Mail)— Offi- 
cial statistics  for  April's  British  import 
and  export  trade  at  large  reflect  very 
clearly  the  setback  caused  by  labor  dis- 
putes culminating  in  the  hold  up  of  man- 
ufacturing industries  and  shipping  to  an 
increased   extent. 

Britain  imported  in  April  399  cars 
against  1914  in  April,  1920,  209  trucks 
against  1139  in  April,  1920,  and  274 
chassis  against  1295  in  April,  1920.  The 
value  of  the  chassis  parts  imported  was 
roughly  $1,017,200  against  $3,606,700  in 
April,  1920. 

Motorcycles  imported  were  71  against 
475  in  April,  1920,  but  curiously  there 
was  a  bigger  import  value  of  parts,  the 
respective  values  being  for  April,  1921, 
$63,020,  and  April,  1920,  $61,665.  The 
import  value  of  tires  fell  from  $2,506,- 
970  April,  1920,  to  $817,810  April,  1921, 
which  is  a  fair  criterion  of  the  state  of 
the  industry. 

The  export  of  British  cars  was  179  in 
April,  1921,  as  against  202  in  April, 
1920,  and  their  destinations  were  respec- 
tively— British  India  28,  New  Zealand 
12,  other  countries  (not  specified)  139. 
The  month's  export  of  chassis  was  102 
against  155  in  April,  1920,  as  follows: 
South  Africa,  5,  and  other  countries 
(not  specified),  97.  The  month's  export 
of  trucks  was  88,  as  against  78  in  April, 
1920,  as  follows:  British  India  33,  New 
Zealand  4,  other  countries  (not  speci- 
fied)   51. 

The  export  value  of  British  tires  fell 
from  $1,260,980  April,  1920,  to  $929,985 
April,  1921.  These  rates  are  taken  at 
the  nominal  rate  of  exchange,  viz.,  $5  to 
a  British  £1. 


Fiat  Polish  Factory 

Starts  Work  at  Warsaw 

NEW  YORK,  June  6— Poland's  first 
motor  car  factory  has  been  opened  at 
Warsaw,  under  the  title  of  Spolka  Ak- 
cyjna  Samochodow  Polski  Fiat,  with  a 
capital  of  five  million  Polish  marks. 
The  new  concern,  which  is  most  gener- 
ally described  under  the  abbreviated 
title  of  the  Polish  Fiat,  is  an  offshoot 
of  the  big  Italian  Fiat  Co.  of  Turin, 
one-half  of  its  capital  having  been  sub- 
scribed by  Polish  financiers,  and  the  rest 
being  of  Italian  origin. 

The  Polski  Fiat  has  a  modern  factory 
and  garages  at  Warsaw,  with  a  branch 
at  Lodz  and  representatives  at  Lublin, 
Posnan  and  Leopol.  The  works  are  now 
in  full  production  under  the  technical 
direction  of  the  Italian  Fiat  Co.,  for  the 
Polski  Fiat  car  is  still  dependent  on  the 
home  factory  for  many  of  its  compo- 
nents. Business  conditions  are  reported 
to  be  very  promising,  the  firm  having 
important  orders  in  hand. 


June  9,  1921 


Berliet  Deficiency 

3,000,000  Francs 

Stock    in    Trade    Shown    as    65,- 

444.021  Francs — To  Operate 

Under  Receiver 

PARIS,  May  28  (By  Mail)— The  Ber- 
liet Automobile  Co.,  having  been  allowed 
to  take  advantage  of  the-  French  law 
providing  for  a  transactional  arrange- 
ment with  creditors,  under  which  the 
payment  of  debts  will  be  spread  over 
a  number  of  years,  a  statement  has  been 
published  covering  the  financial  situa- 
tion  of   this   concern. 

Land,  buildings  and  material  are  val- 
ued at  64,190,117  francs;  deposits  in 
the  bark  are  733,375  francs;  government 
bonds  represent  1,039,580  francs;  out- 
standing accounts  17,499,710  francs,  and 
general  stock  in  trade  65,444,021,  mak- 
ing a  credit  total  of  roughly  149  million 
francs. 

The  debit  account  shows  50  million 
francs  in  shares,  25  millions  in  bonds; 
4  millions  in  various  provisions,  and 
73,368,789  owing  to  various  creditors, 
making  a  total  of  just  over  152  million 
francs.  The  most  important  trade 
creditors  are  Dinin  Storage  Battery  Co., 
407,296  francs;  Paul  Girod  Steel  Works, 
1,446,050  francs;  Michelin  Tire  Co., 
1,310,754  francs;  Bergougnan  Tire  Co., 
2,254,812  francs;  Nilmelior  Magneto 
Co.,   680,075  francs. 

The  Berliet  company  is  continuing  in 
operation  under  the  control  of  the  gov- 
ernment receiver  appointed  to  protect 
the  interests  of  creditors.  A  popular 
16  hp.  automobile  on  American  lines  is 
being  produced;  trucks  are  also  being 
manufactured,  but  the  present  demand 
is  low. 
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The  firm  of  Cerecedo  &  Co.  of  San 
Juan  has  sold  its  business  to  F.  U.  Wells 
&  Co.,  Inc.,  including  Exide,  for  which 
it  was  distributor.  By  this  purchase  and 
including  the  large  stock  of  batteries 
already  carried  by  F.  U.  Wells  &  Co.,  it 
places  them  greatly  in  the  forefront  in 
the  storage  battery  field  in  Porto  Rico. 
They  also  ship  to  Santo  Domingo,  St. 
Thomas,  and  other  islands. 

The  P.  R.  R.  R.  Co.  has  adopted  wheels 
for  Ford  cars,  by  which  they  can  use 
the  railroad  tracks,  and  are  using  them 
as  work  and  inspection  cars. 
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Poor  Crop  Prices  Hurt 

Porto  Rican  Market 

SAN  JUAN,  P.  R.,  May  28  (By  Mail) 
— There  are  now  in  Porto  Rico  over  7000 
automobiles.  Ford  leads  with  a  percent- 
age of  33,  Buick  second  with  17  per 
cent,  and  then  follow  Dodge,  Hudson, 
Chandler,  Studebaker,  etc. 

The  roads  throughout  the  Island,  owing 
to  the  heavy  rains,  are  in  very  poor 
shape,  this  condition  being  heightened 
by  the  operation  of  truck  trains,  while 
the  railroad  strike  is  on.  For  the  past 
week  all  freight  has  been  carried  by 
truck. 

Dealers  report  business  dull,  owing  to 
the  price  of  sugar  and  coffee  in  the  main. 
Tobacco  is  hardly  worth  the  marketing, 
while  for  a  whole  year  the  American  To- 
bacco Co.  has  had  a  strike  on  its  hands. 

There  are  at  present  over  50  passen- 
ger buses  or  as  they  are  known  here, 
"Guaguas,"  in  operation  between  San 
Juan  and  Santurco.  A  new  line  of  pas- 
senger buses  called  the  "Blue  Line"  has 
been  established  between  San  Juan  and 
Ponco.  They  are  24  passenger  White 
buses,  make  the  run  in  about  six  hours 
and  are  meeting  with  great  success. 


Territories  Withdrawn 

by  Ford  in  Argentina 

NEW  YORK,  June  3 — Confirmation 
that  changes  are  being  made  in  the  op- 
eration of  the  foreign  business  of  the 
Ford  Motor  Co.  has  followed  the  an- 
nouncement from  Buenos  Aires  of  the 
resignation  of  E.  H.  Hampton,  manager 
of  the  Ford  Argentina  plant.  Advices 
from  Detroit  quote  W.  A.  Ryan,  the  Ford 
general  sales  manager,  as  admitting  that 
the  changes  are  being  made  in  all  terri- 
tories, but  he  would  give  no  details. 
Ryan  confirmed  the  resignation  of  Hamp- 
ton, whose  successor  has  not  been  named. 

The  resignation  of  Hampton  was  one 
of  the  results,  according  to  reports,  of 
the  withdrawal  of  the  exclusive  territory 
to  the  325  Ford  dealers  in  Argentina. 

R.  I.  Roberge,  manager  of  Ford  for- 
eign sales,  has  removed  his  office  from 
New  York  to  Detroit.  It  is  stated  that 
he  will  handle  the  major  problems  of 
Ford    sales    from    there. 


Engine  Production  Grows 
Six  Times  in  Five  Years 

WASHINGTON,  June  4— Statistics 
of  engines  produced  in  1919  as  com- 
piled by  the  Bureau  of  Census,  show  that 
gasoline  automobile  engines  produced  in 
that  year  were  valued  at  $58,548,000,  as 
compared  with  $10,122,000  in  1914. 
Other  internal  combustion  engines,  in- 
cluding aviation,  were  valued  at  $13,- 
185,000  in  1919;  marine,  $10,153,000; 
gasoline  stationary,  $37,243,000;  gas  sta- 
tionary, $10,571,000;  portable  gasoline 
engines,  $1,127,000,  and  all  other  gaso- 
line engines,  $1,882,000.  Traction  en- 
gines for  farm,  military,  road  and  other 
purposes  produced  in  1919  were  valued 
at  $124,546,000  and  in  1914  $4,209,000. 
Automobile  engines  listed  as  steam  en- 
gines and  others  were  valued  at  $3,004,- 
000  in  1919.  The  census  reported  19'.) 
establishments  making  internal  combus- 
tion engines  and  85  traction  engines. 


DAVIS   SALES    LEAD    1920 

RICHMOND,  IND.,  June  3— The 
George  M.  Davis  Motor  Car  Co.  pro- 
duced  and  Bold  more  cars  in  April,  1921, 
than  in  April,  1920,  according  to  Walter 
('.  Davis,  secretary  and  sales  manager. 
Production  this  year  exceeds  that  for 
the  same  month  last  year  by  9  per  cent, 
and  the  factory  is  working  at  its  full 
production  schedule.  The  new  cars  have 
met  with  a  gratifying  reception. 


THERE  is  no  longer  any  doubt  that  once 
the  present  period  of  intensive  dullness 
in  the  steel  market  shows  signs  of  waning 
radical  reductions  in  the  price  schedule  of 
the  leading  market  interest  may  be  looked 
for.  Developments  so  far  have  been  abso- 
lutely in  line  with  those  which  preceded  the 
previous  announcement  of  cuts  in  the  United 
States  Steel  Corp's  prices.  Then  as  now  it 
was  the  American  Steel  &  Wire  Co.  which 
led  the  other  subsidiaries  of  the  corporation 
in  the  downward  revision  of  prices.  That  a 
general  reduction  in  the  prices  of  steel  prod- 
ucts will  be  proclaimed  by  the  chief  producer 
at  the  first  sign  of  a  reawakening  of  repre- 
sentative demand  is  the  belief  of  conserva- 
tive market  observers.  Those  who  are  more 
radical  profess  to  see  in  the  American  Steel 
&  Wire  Co.'s  announcement  indications  of  a 
price  war  or  at  least  of  carte  blanche  given  by 
the  corporation  to  its  sundry  subsidiaries  to 
meet  all  price  cuts  by  independent  producers. 
Some  characterize  the  present  condition  as 
a  "wide-open  market."  There  is,  however, 
very  little  likelihood  of  any  alteration  in  the 
orthodox  manner  in  which  steel  prices  have 
now  been  made  for  many  years.  Here  and 
there  a  voice  in  the  "independents'  "  camp 
will  be  heard  to  the  effect  that  they  made  a 
mistake  when  they  raised  their  prices  to 
bring  them  up  to  the  levels  of  the  corpora- 
tion following  the  latter's  last  price  revision. 
But  in  spite  of  the  vicissitudes  through 
which  the  steel  industry  is  passing  sentiment 
is  overwhelmingly  in  favor  of  a  continuance 
of  the  present  market  generalship.  For  the 
present  no  fault  will  be  found  with  any  pro- 
ducer if  he  can  garner  in  business  that  will 
keep  part  of  his  plant  running,  even  though 
he  has  to  cut  way  under  the  corporation's 
levels.  If  perchance  much  business  of  this 
character  should  materialize  It  will  make 
readjustment  or  more  permanent  levels 
much  easier.  The  automotive  industry  con- 
tinues to  figure  prominently  in  shipments,  but 
very  little  in  the  way  of  new  orders  from 
that  source  is  reported.  Reports  current  In 
the  Youngstown  district  that  the  leading 
maker  of  low-priced  passenger  cars  contem- 
plated a  shutdown  of  his  plants  on  July  1 
were  followed  on  the  heel  by  others  that  said 
passenger  car  builder  would  enter  the  mar- 
ket  for  another  tonnage  of  sheets  this  week. 
Pig  Iron. — Manufacturers  of  automotive 
engine  castings  in  the  Middle  West  who  have 
been  buying  on  a  modest  scale  during  May 
are  curtailing  their  shipping  orders.  Al- 
though the  nominal  quotation  for  No.  2 
foundry  remains  at  $23  valley,  and  for  malle- 
able on  a  like  basis,  concessions  are  not 
difficult  to  obtain. 

Steel. — The  sheet  tonnage  placed  by  the 
leading  manufacturer  of  low-priced  passen- 
ger cars  in  the  last  few  weeks  with  mills  in 
Ohio  (outside  of  the  valley)  and  in  Pennsyl- 
vania, is  said  to  amount  to  10,000  tons.  A 
valley  producer  took  500  tons  on  a  release  at 
4  cents  with  extras,  the  original  price  having 
been,  8  cents.  Canton,  Mansfield  and  Cor 
nellsville  mills  are  working  on  sheets  for 
this  consumer.  In  foungstown  predictions 
ii.  1 1  eelj  made  I  ha  I  heel  w  111  sell  on  a 
basis  of  3  cents  lor  the  black  and  at  pro- 
poi  r  lonate  pi  let  9  tor  bin.-  annealed  an. I  gal- 
vanized before  the  summer  is  over.  Rumors 
that  German  sheet  bars  have  been  bought  at 
$34  laid  down  iti  .Ww  Y/ork  are  generally 
scoffed  ai   in  tie-  trade,     Laid  down  at   sheet 

mills   the    price   of   these    sheet    bars    would    be 

such    Hi"    >'    would    i"'    unattractive.     Cold- 
drawn  bats  are  in  llghi  demand  with 
tonnage  on  ii     waj  to  the  Cadillac  Motoi  Co 

from    Pittsbui  gh    oi    tricl    mills. 
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Maxwell  Motor  Corp.  one,  two  and  three 
year  notes  and  stock  certificates  are  ready 
for  delivery  at  the  office  of  the  Central  Union 
Trust  Co.,  New  York.  Holders  of  certificates 
of  deposit  for  notes  and  claims  already  ap- 
proved will  be  entitled  to  receive  cash  and 
notes  in  the  amounts  provided  in  the  reor- 
ganization plan.  Holders  of  subscription 
warrants  fully  paid  will  be  entitled  to  re- 
ceive the  shares  of  stock  called  for  by  the 
warrants.  Holders  of  certificates  of  deposit 
for  stock  will  get  the  new  stock  in  accord- 
ance  with   the   terms  of  the   pian. 

Chandler  Motor  Car  Co.  directors  have  re- 
duced quarterly  dividend  payments  from  $2.50 
to  $1.50  and  have  declared  the  usual  quar- 
terly payment  at  the  new  rate.  The  $2.50 
rate  had  been  paid  since  October,  1M9.  when 
the  old  stock  of  $100  par  was  exchanged  for 
the  current  shares  of  no  par.  This  action  by- 
Chandler  had  been  expected  in  the  financial 
community  and  had  been  discounted  by  the 
recenf   break  of  20  points  in  the  stock. 

McCord  Mfg.  Co.  will  be  back  on  its  feet 
by  August,  declares  a  banker  interested  in 
the  readjustment  of  the  company.  The  De- 
troit plant,  which  makes  radiators,  did 
enough  business  to  offset  the  slack  in  other 
departments  without  any  new  money.  The 
company  has  nearly  $500,000  cash  on  hand, 
liquidation  nf  inventory  is  proceeding  satis- 
factorily, payables  are  being  rapidly  re.hie.il 
and  quick  assets  increasing. 

United  Auto  Stores,  Inc.,  directors  have 
authorized  a  stock  increase  from  $1,000,000 
preferred  and  40,000  no-par  common  shares 
to  $5,000,000  8  per  cent  cumulative  preferred 
(par  $](»').  and  200,000  no-par  common 
shares.  Preferred  and  common  stockholders 
of  record  June  10  will  receive  a  dividend  of 
20  per  cent   in  common  stock. 

International  Harvester  Co.  directors  have 
voted  t«i  reduce  the  dividend  rate  on  the 
common  stock  from  7  to  5  per  cent  and  voted 
a  stock  dividend  of  2  per  cent  payable  July 
2.",.     The   quarterly   cash   dividend   is   payable 

Julj    L5.     Stocl    outstanding  totals  $92, - 

No  further  reduction   in  the  dividend  rate  is 
probable,   the  directors  said. 

Burdick    Tire    &    Rubber    Co.,    Noblesville, 

[nd.,    lias    mortgaged    its   factory   for   $250, 

I  Dearborn   Savings  &   Trust   Co., 

Chicago,  as  mi   t.  e,  and  James  S.  McClellan, 

CI  icai :o-trustee.     The   mortgage   runs 

and  draws  S  per  cent  interest. 
Lee   Rubber  &  Tire  Corp.  reports  sal.       i 
the     first     four     months     of     1921      exceeded 

i    15  pel   cent  of  the  corresponding 

period   In    L920       \pril.   1921,  sales  established 
a  neu    ri  coi  d  tsings.     Output   was 

i  ding    I casings  daily. 

Electric    Storage    Battery   Co.   has    declared 
I,,    quarti  i  ly   dividend   of   $3   on    I  hi 
common  stock  and  the  regular  quarterly  divi- 
dend of  $3  "ii  the  pn  ferred  stock,  both  pay- 
Ij    I 
Advance   Rumely  Co.   has   declared  a    regu- 
lar quarti  rlj    dp  idi  nd  of  l  '_■  per  cent  on  the 
rred  stock,  payable  July  1. 
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bury  plant  is  completed  it  will  be  made  the 
main  factory  and  the  entire  organization 
will  move  to  Salisbury. 

Atwater  Mfg.  Co.,  Southington,  Conn., 
employing  about  250  in  the  manufacture  of 
drop  forgings,  has  closed  down  for  an  in- 
definite period.  It  has  been  operating  on  a 
two -shift  schedule  of  eight  hours  each  for 
the  past  month.  The  factory  had  a  large 
rush  order  for  the  Ford  Motor  Co.,  which 
it    iilled  this  week. 

Altenberg  Tire  Equipment  Co.,  Davenport, 
Iowa,  has  been  reorganized  with  V.  D.  Sears, 
president  and  sales  manager,  and  Ralph  T. 
Hayes,  production  manager  for  Moline  Plow 
Co..    vice-president  and   general   manager. 

Goodyear  Tire  &  Rubber  Co.  announces 
that  the  shutdown  of  the  plant  from  June  25 
to  July  5  will  not  be  occasioned  by  business 
conditions,  but  will  be  solely  for  the  purpose 
of  taking  the  regular  annual  inventory. 

Rainier  Motor  Corp.  has  removed  its  New 
York  headquarters  to  235-7  West  Fiftieth 
Street,  where  it  will  have  an  entire  building 
for  sales  and  services.  t 

Arvac  Mfg.  Co.,  manufacturer  of  accessor- 
ies at  Anderson,  Ind.,  will  increase  its  output 
May  31  and  has  notified  workers  formerly 
laid  off  to  report. 

New  Departure  Mfg.  Co.  has  removed  its 
Chicago  sales  and  engineering  offices  to  the 
Peoples  Gas  Building,  122  South  Michigan 
Avenue. 

Gray  &  Davis,  though  reducing  operations 
to  the  plane  of  current  business  demands, 
will  continue  manufacturing  on  a  substantial 
scale. 

Rome  Wire  Co.  has  opened  New  York  sales 
offices  at  50  Church  Street  under  the  direc- 
tion of  H.  A.  Hammond,   district  manager. 
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Milbiirn  Capital  Stock 

Increased  to  Million 

TOLEDO,  June  6— At  a  meeting  of 
the  officers  and  directors  of  the  Milburn 
Wagon  Co.  it  was  unanimously  decided 
to  increase  the  common  stock  of  the  com- 
pany from  $625,000  to  $1,000,000  for 
the  purpose  of  absorbing  the  accumu- 
lated  surplus. 

The  company  will  put  on  about  600 
men  this  month  in  order  to  bring  its 
production  of  bodies  for  the  Olds  Motor 
Co.  up  to  schedule.  There  are  now  220 
men  employed  in  the  production  of  Mil- 
burn  electrics.  The  schedule  calls  for 
about  four  cars  a  day. 

Officers  of  the  company  elected  for 
the  year  are:  Horace  Suydam,  presi- 
dent; Otto  Marx,  vice-president;  Frank 
D.  Suydam,  Jr.,  secretary,  and  F.  H. 
Dodge,  treasurer. 


Paul  Rubber  Co..  en  cl 

i    plant     ianul  u 

The    ian      ■     pi  b'     manufi ing 

i ' a 

op.  rat  !":■    ■ toi        n   i  i      with  C.   T 

Brown  a!  hen  thi    Salii 


Maibohm  Sues  Chamber 

for  Breach  of  Contract 

TOLEDO,  June  6— The  suit  of  the 
Maibohm  Motors  Co.  of  Sandusky  against 
the  Sandusky  Chamber  of  Commerce  for 
$100,000  for  alleged  breach  of  contract 
will  be  heard  before  Judge  Harvey  Piatt, 
of  Tiffin,  of  the  Common  Pleas  Court. 

The  motor  company  brought  the  suit 
for  damages,  charging  that  the  Cham- 
ber of  Commerce  refused  to  fulfill  its 
part    id'   a    contracl    when    the   company 

/ed    its   plan!    to  Sandusky   from    Ra- 

\V  is.,   two   years   ago. 

It  is  expect  ed  the  I  rial  will  begin  in 
the  next  two  weeks. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second  largest  bank  in  America. 


NEW  YORK,  June  9— The  money 
market  during  the  past  week  was  char- 
acterized by  a  decided  firmness  which 
carried  over  into  the  present  week.  On 
Thursday  call  money  reached  8  per  cent, 
the  highest  rate  since  Feb.  8.  The 
range  for  the  week  was  7  per  cent  to  8 
per  cent  as  against  6%  per  cent  to  7% 
per  cent  in  the  previous  week.  Most  of 
the  transactions  were  put  through  at 
7%  per  cent.  Time  money  showed  ten- 
dencies similar  to  those  for  call  money. 
Rates  for  all  maturities  from  60  days  to 
6  months  were  6%  per  cent  to  7  per 
cent  as  against  6% -7  per  cent  for  60-90 
days'  and  4  months'  paper  and  6% -7  per 
cent  for  the  longer  maturities  the  week 
before.  Funds  were  scarce  and  the  sup- 
ply apparently  small,  judging  by  the 
amount  which  a  7  per  cent  bid  drew 
forth.  The  present  firmness  is  not,  it 
appears,  consistent  with  the  usual  move- 
ment following  the  meeting  of  first-of- 
the-month  requirements.  There  were, 
however,  some  Government  withdrawals 
during  the  week,  and  a  fair  amount  of 
new  financing. 

For  the  second  time  in  the  current 
year,  and  for  the  first  time  since  Feb. 
25,  1921,  Federal  Reserve  note  circula- 
tion of  the  Reserve  System  showed  an 
increase.  At  $2,751,299,000  the  Federal 
Reserve  notes  in  circulation  marked  an 
increase  for  the  week  of  $16,495,000, 
but  are  still  about  $653,632,000  below  the 
peak  figures  of  December  23,  1920.  Total 
gold  reserves  increased  $15,706,000  and 
total   cash  reserves  $10,598,000. 

While  the  bank  statements  give  evi- 
dence of  the  fundamental  improvement 
which  has  taken  place  in  the  banking- 
situation,  there  are  still  signs  that  the 
general  readjustment  has  not  been  com- 
pleted. Ford  has  just  announced  a  fur- 
ther cut  in  the  price  of  his  cars,  follow- 
ing similar  recent  announcements  by 
about  thirty  other  automobile  manufac- 
turers. Crude  oil  prices  have  reached 
the  lowest  level  in  several  years,  while 
the  steel  trade  is  as  yet  showing  no 
signs  of  revival. 

It  has  been  estimated  that  the  steel 
industry  is  now  working  at  about  25  per 
cent  of  capacity  as  contrasted  with  about 
55  per  cent  in  January  and  about  80  per 
cent  in  the  first  nine  months  of  1920. 
The  financial  markets  have  reflected 
these  conditions.  In  view  of  further  divi- 
dend cuts  by  a  number  of  industrial  com- 
panies and  other  unfavorable  factors, 
the  stock  market  declined  steadily  all 
week.  On  Tuesday  of  the  present  week 
many  industrial  shares  reached  new 
levels  for  the  year. 

The  bond  market  has  been  lethargic 
and  gives  evidences  of  needing  a  respite 
from  the  flood  of  new  issues.  It  was  in 
the  foreign  exchange  market,  however, 
that  the  most  spectacular  break  came. 
Sterling  declined  to  $:;.7C»',  while  the 
French  franc  broke  below  8  cents  to 
7.88V&.  Practically  all  foreign  curren- 
cies  declined   on  the   New   York   market. 
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MEN  OF  THE  INDUSTRY 


L.  D.  Maxson  has  tendered  his  resignation 
as  purchasing  agent  of  Olds  Motor  Works  at 
Lansing,  Mich.,  to  join  Edward  Ver  Linden, 
former  president  of  Olds,  with  the  Ver  Lin- 
den division  of  the  Durant  organization. 
Maxson  had  been  with  Olds  Motor  Works 
about  sixteen  years.  He  will  have  charge  of 
purchases  of  ail  material  to  be  used  in  the 
new  plant  as  well  as   mechanical  equipment. 

Richard  Harfst  has  been  made  general 
manager  of  the  Detroit  branch  ot  the  Cadil- 
lac Motor  Car  Co.,  succeeding  W.  H.  Collins, 
who  has  joined  his  father,  R.  H.  Collins,  in 
the  latter's  new  project.  For  the  last  year 
Harfst  has  been  in  the  office  of  the  president 
of  the  General  Motors  Corp.  in  New  York. 
from  which  position  he  resigned  to  join 
Cadillac. 

R.  E.  Wolcott,  assistant  credit  manager, 
and  R.  H.  Watterman.  purchasing  agent,  of 
the  Miller  Rubber  Co..  have  resigned  under 
the  company's  program  of  retrenchment  of 
office  personnel.  The  Miller  plant  is  now  on 
a  production  basis  of  3000  tires  a  day.  and 
expects  to  continue  this  program  until 
October. 

H.  C.  Bradfield  of  Detroit  has  been  ap- 
pointed director  of  sales  and  advertising  for 
the  Yellow  Cab  Mfg.  Co.,  Chicago.  Associated 
with  Bradfield  as  sales  manager  of  the  taxi- 
cab  division  is  J.  B.  Dub.  who  was  formerly 
associated  with  Bradfield  in  the  former  Pre- 
mier Motor  Car  Co.  of  Indianapolis. 

A.  G.  Partridge,  who  resigned  several 
months  ago  as  vice-president  and  sales 
manager  of  the  Firestone  Tire  &  Rubber  Co. 
of  Akron,  has  been  appointed  sales  manager 
of  the  Star  Rubber  Co.  He  succeeds  O.  L. 
Weaver,  who  it  is  announced  retires  on 
account  of  ill  health. 

Sir  Henry  McGowan,  chairman  of  Nobel's 
Explosive  Co.,  London,  and  representative  of 
the  British  Explosives  Trades,  Ltd.,  interests 
on  the  General  Motors  Corp.  hoard,  has 
arrived  in  New  York  to  attend  the  stock- 
holders meeting  of  General  Motors  the  latter 
part  of  June. 

William  C.  Williams,  production  manager 
of  the  Chevrolet  factory  in  Fort  Worth,  has 
been  transferred  to  the  Oakland  plant,  it  was 
announced  here  today.  Williams  came  here  at 
the  opening  of  this  plant,  four  years 
His  successor  in  Fort  Worth  has  not  been 
named. 

A.    K.    McLuney.    '.'.  ho    ll  It    Bull  1.    MotO]    I 

go   to   become    I  >ei  ton    ma  nagei    ol 

the     Studebaker     branch     and     later     was     a 

Buick  dealer  at  Utica,  x.  v..  has  returned  to 

Hunk,   when    he  is  connected  with  the  sales 

mi  tit  ;i '   the  factors 

Hugh  w.  stiiweii  has  joined  ihe  organiza- 
tion of  the  Clark-Turner  Piston  Co.,  Los 
Angeles,   t,,   take   ehai  and   develop   the 

advertising  department  He  was  formerlj 
connected  with  the  Miner  Advertising  .\gency 
of   Los  Angeles. 

William  J.  Wlckes,  presldi  m  ot  thi    W  li     • 
Bolli  i    Co.,    Sa  •  Ins  k  .    M 

Vice-president       of       the       ,,,w       K 1 1  g  U  I  e  S       MotOl 

Truck  Co.,  which  has  taken  over  the  plant 
oi  hi..  Saginaw  Shipbuilding  Co.,  Saginaw, 
for  its  factoi  '■ 

Fred   M.   Hobiitt  has   been   appointed   gen- 
■  ral  Bal<     tnanagi  i   ol   the    Uaa    Etubbei   Co 
i"    i'k.    u,,  ,t    |.;     Dayton,    who 

to  become  connecti  'i  •■  Ith  tie 
teal  estate  firm  of  Cross  &  Brown  in  New- 
York 


Paul  Andree  has  been  made  secretary- 
treasurer  and  manager  of  the  Cincinnati 
office  of  the  R.  &  V.  Engineering  Co.  He 
was  formerly  superintendent  in  the  East 
Moline  factory. 

E.  P.  Mickelberry  of  Champaign,  111.,  has 
purchased  the  Bradley  Motor  Co.  business 
here  for  $6n, i.  He  will  continue  the  Brad- 
ley line  agencies  with  no  change  in  office 
li-  t  sonnel. 

Verne  E.  Burnett,  who  has  been  assistant 
to  Cliff  Knoble,  advertising  manager  of  the 
Liberty  Motor  Car  Co.,  has  resigned  to  join 
the  advertising  staff  of  the  Cadillac. 

Hays  McFarland  has  been  appoint* d  sales 
manager  of  the  Bassick  Mfg.  Co.,  Chicago, 
manufacturers  of  lubricating  systejns. 

D.  E.  Kirk  has  resigned  from  the  Green, 
Fulton.  Cunningham  Advertising  Co.  to  join 
the    Evans-Ayres  company. 

J.  Henry  Smith  has  been  appointed  vice- 
president  of  the  Sheet  Steel  Products  Co., 
Michigan  City.  Ind. 


Goodrich  Retrenchment 

Makes  Changes  in  Staff 

AKRON,  June  7 — Changes  in  personnel 
incident  to  office  force  readjustments 
under  the  B.  F.  Goodrich  Co.'s  policy  of 
retrenchment  have  resulted  in  the  resig- 
nations of  E.  C.  Tibbetts  as  Goodrich 
advertising  manager,  James  O'Mara, 
director  of  publicity;  E.  P.  Rowen,  in 
charge  of  Diamond  tire  sales;  R.  E. 
Hackenger,  assistant  advertising  man- 
ager, and  Milton  Fassnacht,  in  charge  of 
tire  adjustments. 

Tibbetts  and  Rowen  were  two  of  the 
oldest  Goodrich  officials,  each  having 
been  with  the  company  over  15  years. 
Rowen  was  formerly  with  the  Diamond 
Tire  Co.,  joining  Goodrich  with  consolida- 
tion of  the  two  companies  in  1904. 
Tibbetts  has  been  with  Goodrich  for  over 
25  years. 

In  addition  to  office  personnel  cuts,  the 
Goodrich  company  has  enforced  a  pro- 
gram of  salary  readjustments  and  has 
limited  all  vacations  this  year  to  one 
week. 


Preston  Motors  Assigns 

Cuban  Distributorship 

BIRMINGHAM,  ALA.,  June  3— J.  T. 
Driver,  vice-president  and  general  sales 
manager  of  the  Preston  Motors  Corp., 
announces  the  initial  steps  of  his  con- 
cern to  go  after  export  business.  E.  I. 
Matthews,  formerly  with  the  State 
auditing  department  of  Florida,  has 
been  assigned  as  distributer  for  that 
State  and  Cuba.  Matthews  expects  to 
leave  for  Cuba  in  the  near  future  to 
perfect  his  sales  and  distribution  organ- 
ization for  that  territory  and  to  launch 
an  extensive  advertising  campaign. 

"Mr.  Matthews,  being  located  in 
Florida,  which  is  just  a  stone's  throw 
from  Cuba,  knows  Cuba  and  its  market- 
ing conditions,  and  is  going  to  make  us 
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an  excellent  representative,"  Driver 
said.  "It  is  the  first  step  we  have  taken 
toward  going  after  foreign  business  by 
establishing  a  direct  distributer.  How- 
ever, we  are  planning  an  export  adver- 
tising campaign  at  the  present  time  and 
expect  to  be  doing  a  good  export  busi- 
ness by  next  winter.  We  are  going  to 
impress  upon  the  foreign  buyer  the 
wonderful  location  of  Birmingham,  our 
direct  water  route  with  gulf  ports  and 
our   excellent   shipping  facilities." 


Court  Gives  Verdict 

for  Engineering  Error 

PARIS,  May  28  (By  Mail— French  civil 
courts  have  condemned  the  Automobile 
Club  of  France  to  pay  Alexandre  Anzani, 
aviation  engine  manufacturer,  a  sum  of 
$2,000  as  damages  for  wrong  awards 
in  an  aviation  engine  competition  held 
in  1913.  In  this  competition,  which  in- 
cluded all  the  leading  French  manufac- 
turers of  aviation  engines  for  the  period, 
the  first  prize  was  given  to  the  Gnome 
company  for  its  rotary  type  engine.  Con- 
sidering that  there  had  been  a  mistake, 
Anzani  had  all  the  figures  verified  and 
brought  forth  definite  proof  that  the 
engineers  of  the  Automobile  Club  of 
France  had  made  errors  in  their  calcula- 
tions As  the  club  refused  to  recognize 
its  mistake  or  to  publish  any  correction 
in  its  official  bulletin,  Anzani  brought  the 
matter  before  the  civil  courts,  with  the 
result  stated  above. 

Leach  Biltwell  Buys 

Miller  Engine  Works 

LOS  ANGELES,  June  3— The  Leach 
Biltwell  Motor  Co.,  which  has  been  in- 
corporated with  a  capital  of  $5,000,000, 
has  acquired  the  Miller  Engine  &  Foun- 
dry Works  of  this  city.  M.  A.  Leach, 
president  and  founder  of  the  motor  com- 
pany, becomes  president  of  the  new  cor- 
poration. 

The  Miller  works  were  owned  by  Harry 
A.  Miller,  builder  of  motors  for  automo- 
bile racers,  who  controlled  patents  for 
a  new  motor  which  will  be  constructed 
especially  for  the  Leach  cat*.  Miller 
becomes  a  director  and  second  vice-presi- 
dent of  the  new  company  and  will  super- 
intend the  building  of  the  motor.  Other 
officers  of  the  new  corporation  are  John 
T.  Dye,  first  vice-president;  Grey  M. 
Skid  mure,  treasurer,  and  James  H.  Fair- 
cloth,  secretary. 


ALLEGE  FALSE  STOCK  SALES 

ROCKFORD,  ILL.,  June  (!  —  Jack 
Felch  of  this  city  has  filed  information 
in  Belvidere,  Wis.,  against  five  officers 
and  a  salesman  of  the  Prudential  Tire 
&  Rubber  Co.,  alleging  sales  of  stock 
under  false  pretenses.  He  claimed  that 
representation  was  made  that  the  Pru- 
dential company,  which  had  leased  the 
Boone  Tire  &  Rubber  Co.  plant,  had 
taken  over  its  business  and  on  this  basis 
was  exchanging  $.'!()()  stock  in  the  Boone 
company  for  $200  stock  in  the  Pruden- 
tial company  and  $100  cash.  The  Boone. 
Company    still    maintains    its    probe  •,•   :. 
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SHOWS 

Sept.  5-10— Indianapolis,  Auto- 
mobile and  Accessory  Show 
in  conjunction  with  Indiana 
State  Fair,  conducted 
by  Indianapolis  Automobile 
Trade  Association,  John  B. 
Orman,  Mgr. 

Sept.  28  -  Oct.  8  —  New  York, 
Electrical  Exposition.  71st 
Regt.  Armory,  Electric 
Equipment,  Machinery  and 
Vehicles. 

Nov.  27-Dec.  3 — New  York,  Au- 
tomobile Salon,  Hotel 
Commodore. 
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FOREIGN     SHOWS 

June,  1921 — Reykjavik,  Iceland, 
Agricultural  Exhibition — 
Agricultural  Machinery — 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

September — Buenos  Aires,  Ar- 
gentina, Passenger  Cars 
and  Equipment.  La  Pa- 
bellon  de  las  Rosas.  Au- 
tomovil  Club  Argentino. 

September — Buenos  Aires,  Ar- 
gentina, Cars,  Trucks, 
Tractors.  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park:  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg,  Luxem- 


burg, Agricultural  Sample 
Exhibition. 

Oct.  5-16 — Paris,  France,  Paris 
Motor  Show,  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
l'Automobile,  51,  Rue  Per- 
golese,   Paris. 

Nov.  4-12  —  London,  British 
Motor  Show,  Society 
Motor  Mfrs.  and  Traders. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.     Automotive    Section. 

CONVENTIONS 

July  4-9  —  Mackinac  Island, 
Mich.,      Summer     Meeting 


June  9,  1921 


Automotive  Equipment 
Association. 

Oct.  12-14,  1921  —  Chicago, 
Twenty-eighth  Annual 
Convention  National  Im- 
plement  &    Vehicle    A'ssn. 

Nov.  22 — New  York.  Convention 
of  Factory  Service  Man- 
agers, National  Automo- 
bile Chamber  of  Com- 
merce. 

RACES 

June   18 — U  n  1  o  n  t  o  w  n,      Pa., 

Speedway   Events. 
July  25 — Grand  Prix,  Le  Mans. 
Labor    Day — Uniontown,    Pa., 

Autumn  Classic. 


Pintle  Hook  Mounting 
Standardized  by  N.A.C.C. 

NEW  YORK,  June  6— The  Truck 
Standards  Committee  of  the  National 
Automobile  Chamber  of  Commerce  has 
adopted  the  following  recommendation: 
Where  a  pintle  hook  is  attached  to  a 
motor  truck  or  tractor  frame,  the  hook 
itself  shall  be  of  the  U.  S.  Government 
type.  This  hook  shall  be  so  mounted 
that  the  axis  of  the  drawbar  head  shall 
be  located  both  vertically  and  horizon- 
tally approximately  in  the  center  of  the 
frame  of  the  chassis.  A  means  shall 
be  provided  for  fastening  one  end  of  the 
safety  chain  to  the  rear  end  of  the  motor 
truck  chassis  frame.  The  clevis  is  to  be 
located  directly  under  the  axis  of  the 
drawbar  head  or  as  near  to  this  position 
as  possible. 

The  Trailer  Manufacturers'  Associa- 
tion of  America  has  suggested  that  it 
is  not  necessary  for  the  truck  manufac- 
turer to  place  a  spring  behind  the  draw- 
bar head  or  pintle  hook  on  motor  trucks. 
They  state  that  trailers  made  by  reputa- 
ble trailer  manufacturers  have  a  start- 
ing and  stopping  spring  in  the  drawbar 
or  trailer  head,  which  is  or  should  be  of 
proper  length  and  strength  so  that  any 
additional  spring  furnished  by  the  truck 
manufacturer  would  give  too  much 
spring  action,  causing  the  trailers  to 
jerk  and  bump  the  truck.  Nevertheless 
the  N.  A.  C.  C.  Truck  Standards  Com- 
mittee recommends  that  wherever  possi- 
ble truck  manufacturers  equip  their 
drawbar  heads  with  springs  for  the 
better  protection  of  the  truck  frame  and 
driving  mechanism. 


Dort  First  and  Third 

in  Argentine  Road  Race 

FLINT,  MICH.,  June  6— Establishing 

a    new    South    American    long-distance 

record  for  reliable  performance  as  well 

as  fast  time,  a  Dort  car  won  the  annual 

itine    classic,     held     this    year    at 

\  northern  Argentina.     In  a  field 

tries,    among    which    were    one 

'wo    Fiats    and    three    Dodge 

'   came  home  the  winner. 

TOSS  country  run  covered 

^  ilometers,  or  244  miles, 

rJ0  ids,  which  taxed  the 

•II'  the  16  models 

Brown 


lined  up  for  the  start,  only  four  finished, 
among  which  were  two  Dorts,  taking 
first  and  third  places.  The  time  was  4 
hours  and  41  minutes,  an  average  of  84 
kilometers  per  hour.  This  establishes  a 
new  South  American  long-distance  speed 
record  and  also  wins  the  special  prize  of- 
fered by  the  Automobile  Club  of  Argen- 
tina  for    regularity    in    performance. 


Progress  of  Industry 

to  Be  Shown  in  Chicago 

CHICAGO,  June  3— C.  R.  Richards, 
dean  and  director  of  the  engineering  ex- 
periment station  at  the  University  of  Ill- 
inois, is  making  plans  for  a  comprehen- 
sive exhibit  of  the  automotive  industries 
during  the  Pageant  of  Progress  Exposi- 
tion on  the  Municipal  Pier  here,  July  30 
to  August  14.  There  will  be  displayed 
everything  that  goes  to  make  up  an  au- 
tomobile, a  motorcycle  or  an  airship  with 
exhibits  in  this  division  of  the  oldest 
styles  of  cars  and  airplanes  to  the  most 
modern.  There  will  be  model  factories 
and  actual  working  exhibits. 

Development  of  the  mechanism  of  au- 
tomobiles and  trucks  will  be  shown  in- 
clusive of  types  of  engines,  exhibits  of 
early  engines,  the  trend  of  design  in  the 
development  of  the  engine  with  its  cool- 
ing and  lubricating  system,  the  carbu- 
reter, gasoline  tank  and  methods  of  start- 
ing; the  transmission  system,  electric 
system  and  the  development  of  tires.  This 
latter  exhibit  will  include  a  comprehen- 
sive display  of  various  types  of  wheel 
construction,  demountable  rims,  and 
strides  made  in  the  manufacture  of 
pneumatic  and  solid  tires.  An  electric 
dynamometer  with  some  form  of  modern 
automobile  engine  mounted  on  it  and 
operated  wil'  be  one  1  the  interesting 
features  of  the  exhibit. 


SUE  ON  INTERLOCKING  STOCK 

AKRON,  June  7 — Seventy-two  indi- 
vidual actions  have  been  initiated  in 
the  Common  Pleas  Courts  of  Summit 
County  at  Akron  by  Elihu  Harpham,  re- 
ceiver of  the  defunct  Interlocking  Cord 
Tire  Co.,  against  as  many  stockholders 
of  the  company  demanding  payment  of 
unpaid  amounts  due  on  stock  subscrip- 
tions. The  amount  involved  aggregates 
$15,432.  Recently  Harpham  filed  86 
similar  suits. 


Speed  Limits  Lifted 

on  French  Highways 

PARIS,  May  20  (By  Mail)— No  official 
speed  limit  now  exists  in  France,  but 
motorists  will  be  held  responsible  for 
the  accidents  they  cause  by  reason  of 
negligence  or  incompetence.  The  wiping 
out  of  the  speed  limit  is  in  accordance 
with  public  sentiment,  which  has  long 
recognized  that  an  arbitrary  limit  was 
no  protection  to  users  of  the  road,  while 
often  being  an  arm  for  the  persecution 
of  motorists. 

This  change  has  been  made  in  an  en- 
tirely new  set  of  national  laws  covering 
all  phases  of  road  travel  and  abolishing 
the  local  and  often  arbitrary  and  anti- 
quated regulations  in  force  in  various 
parts  of  the  country.  The  right  hand 
rule  of  the  road  is  maintained,  despite 
an  agitation  in  favor  of  the  English  or 
left  hand  rule.  Traffic  on  national  high- 
ways has  the  right  of  way,  and  when  two 
roads  of  equal  importance  cross  drivers 
must  give  way  to  vehicles  approaching 
on  their  right. 

The  speed  limit  is  maintained  for 
trucks  and  passenger  carrying  vehicles 
weighing  3  tons.  The  Government  driv- 
ing license,  granted  after  a  practical  ex- 
amination, also  has  been  maintained. 
Under  the  new  laws  all  vehicles  must 
carry  lights,  but  dazzling  headlights  can- 
not be  employed  in  towns  or  cities. 
Animals  allowed  to  wander  on  the  road 
will  do  so  at  their  owners'  risk. 


Quality  Tire  Creditors 

File  Bankruptcy  Appeal 

INDIANAPOLIS,  June  4— A  "  cred- 
itors' petition  in  bankruptcy  has  been 
filed  against  the  Quality  Tire  &  Rubber 
Co.  of  Anderson,  Ind.,  in  Federal  Court 
yesterday  by  the  Great  Falls  Mfg.  Co., 
the  Marlboro  Cotton  Mills  and  the  Katz- 
enbach  &  Bullock  Co.  In  their  petition 
they  allege  that  the  tire  company  is  in- 
solvent and  sought  recently  to  transfer 
a  portion  of  its  property  to  certain  of 
its  creditors.  They  also  sought  to  ob- 
tain back  salary  of  $215.93  for  its  pres- 
ident, H.  C.  Yauky.  The  Great  Falls 
Mfg.  Co.  places  its  account  against  the 
tire  eompany  at  $70,000,  the  Marlboro 
Cotton  Mills'at  $112,000  and  the  Katzen- 
bach  &  Bullock  Co.  at  $92. 
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Where  Are  We  Getting  in  Efforts 
to  Solve  the  Fuel  Problem? 

A  review  of  research  and  development  work  covering 
results  of  tests  and  improvements  in  design  made 
public  during  the  past  year,  together  with  comments 
on  future  developments  that  appear  to  be  promising. 

By  Herbert  Chase 


SO  much  has  been  said  and  written  regarding  the 
fuel  problem  and  its  solution  that  the  situation 
is  more  or  less  confused  in  the  minds  of  some 
persons.  It  therefore  seems  worth  while  to  attempt 
to  render  an  accounting  of  the  present  situation  in 
order  to  determine  what  has  been  done  and  if  possible 
what  remains  to  be  done  in  order  to  reach  a  solution 
of  the  problem. 

It  is  quite  generally  agreed  that  the  supply  of 
petroleum  known  to  exist  in  this  country,  if  not  in 
the  world,  will,  if  the  present  rate  of  consumption 
continues  to  increase,  at  least  approach  exhaustion 
within  the  present  generation.  Since  our  present 
civilization  is  largely  dependent  upon  this  source  of 
fuel  supply,  it  is  evident  that  careful  consideration 
must  be  given  to  the  conservation  and  use  of  petrol- 
eum products  of  all  kinds,  and  in  particular  those  ele- 
ments available  for  use  in  internal  combustion  en- 
gines. 

So  far  as  the  automotive  industry  is  concerned  ef- 
forts at  the  present  time  naturally  and  properly  cen- 
ter around  means  for  better  utilizing  fuels  in  auto- 
motive engines.  Efforts  are  also  being  made  to  bet- 
ter the  character  of  fuel  available,  since  the  efficiency 
with  which  fuel  can  be  used,  especially  in  the  present 
prevailing  type  of  engine,  is  dependent  to  consider- 
able degree  upon  the  volatility  and  molecular  struc- 
ture of  the  fuel. 


Looking  at  the  present  day  car  makes  it  evident 
that  conditions  are,  in  the  average  case,  better  than 
they  were  a  few  years  ago  when  the  importance  of 
the  fuel  problem  first  began  to  receive  wide  recogni- 
tion. Far  more  remains  to  be  done  than  has  already 
been  accomplished,  but  it  will  be  evident  from  ex- 
amination of  the  attached  chart  and  the  literature  on 
the  subject  that  the  work  already  accomplished  is  of 
considerable  importance  and  that  the  near  future 
holds  possibilities  of  much  greater  progress. 

It  will  be  seen  from  the  chart  that  better  fuel  econ- 
omy is  to  be  expected  in  three  main  directions  as 
follows : 

1.  Developing  the  better  engines. 

2.  Better  utilization  of  fuel  in  present  engines. 

3.  Development  of  better  fuel. 

The  work  done  to  date  and  developments  which  are 
in  progress  or  seem  promising  will  be  considered 
under  these  three  heads. 

Development  of  Belter  Engines 

In  the  chart  developments  of  better  engines  are 
classed  under  four  main  heads.  The  first  two  apply 
primarily  to  improvements  in  the  present  type  of 
constant  volume  or  so-called  Otto  cycle  engines,  while 
the  second  apply  to  other  types  in  less  extensive  use. 
The  effect  of  compression  ratio  on  efficiency  is  illus- 
trated in  Fig.  1  from  which  it  will  be  seen  that  if  it 
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FACTORS  TENDING  TOWARD  BETTER  FUEL  ECONOMY 


Better  Utilization 
In  Present  Engines 


HIGHER 

COMPRESSION 

RATIOS 


BETTER 

PROPORTIONING 

AND  HEATING 

OF  CHARGE 


BETTER 
CONTROL  OF 
COMBUSTION 


CONTROL  OF 
LIQUID 
FLOW 


PROPORTION 
AND  ARRANGE 

MENT    OF 
HEATED  SURFACE 


BETTER 
LOAD 
FACTOR 


BETTER  TRANS 
MISSIONS  AND 
GEAR    RATIOS 


Control  of  Detonation 


|    SPARK  TIMING 


VALVE  SIZE  SHAPE  OF 
LIFT  AND  COMBUSTION 
LOCATION       CHAMBER 


FRICTION     AND 

ACCELERATION 

FACTORS 


SLOWER 
SPEED 
ENGINE 


HIGHER 
GEAR 

RATIOS 


BETTER 
FITTING 
PISTONS 


LESS    RAW 
FUEL  IN 
CYLINDER 


BETTER 
STARTING 
FACILITIES 


i   WINDAGE   |    |  LUBRICATION"]     I  ADJUSTMENT  I  I    TIRE    I    |  PREHEATING  I    I  PRIMING  WTTH  f 
AND    FIT  LOSSES  VOLATILE  FUEL  : 


1  KINDl  I  TEMPERATURE  |         |  INFLATION  |    |  CONSTRUCTION] 


were  possible  to  use  a  seven  to  one  compression  ratio 
in  a  constant  volume  engine  the  thermal  efficiency  would 
be  as  high  as  that  of  any  engine  now  in  commercial  use. 
The  chief  reason  why  these  high  compression  ratios  are 
not  now  employed  is  the  fact  that  they  cannot  be  used 
with  present  fuels  without  detonation  or  too  early  igni- 
tion with  consequent  serious  results  covered  later  under 
another  head.  High  compression  ratios  have  been  used 
in  experimental  engines  with  results  which  have  been 
published  by  Ricardo*  and  others.  They  have  been  made 
possible  by  the  use  of  blended  or  doped  fuels,  considered 
under  another  head  below. 

Ricard's  super-charging  engine  has  given  a  brake  mean 
effective  pressure  as  high  as  140  lb.  per  sq.  in.  This 
engine  gave  a  brake  thermal  efficiency  of  34  per  cent, 
equivalent  to  a  fuel  consumption  of  0.461  lb.  of  fuel  per 
bhp.  hr.  This  was  accomplished  by  the  use  of  cooled  ex- 
haust gas  as  a  diluent  to  prevent  detonation. 

•Nearly  all  the  papers  and  reports  of  tests  referred  to  in  this  article 
have  been  printed  in  issues  of  Automotive  Industries  or  of  the 
Journal  of  the  Society  of  Automotive  Engineers  published  since  June 
1,  1920.  and  are  listed  under  the  author's  name  in  the  indices  to  these 
publications. 
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COMPRESSION    RATIO 

Fig-  1— Curves  showing  theoretical  efficiency  obtained  with  various 
compression   ratios 


Constant  Compression  Engines 

One  of  the  inherent  disadvantages  of  the  conventional 
constant  volume  engine  as  now  generally  applied  is  the 
fact  that  when  throttled  and  running  at  part  load  its 
efficiency  as  compared  to  full  load  operation  falls  off 
rapidly.  It  has  long  been  appreciated  that  if  the  throttle 
could  be  eliminated  and  the  compression  held  constant 
while  variations  in  loads  are  met  by  changing  the  quan- 
tity of  fuel  used  the  efficiency  would  remain  good  even 
though  the  load  is  light.  This  effect  is  realized  to  a  cer- 
tain extent  in  the  ordinary  two-cycle  engine  which  runs 
with  a  practically  constant  compression  and  is  more  effi- 
cient at  a  low  load  than  the  ordinary  throttled  four- 
cycle constant  volume  engine.  With  the  ordinary  two- 
cycle  engine,  however,  dilution  with  exhaust  gas  at 
low  load  is  excessive,  so  that  richer  mixtures  than  are 
otherwise  necessary  have  to  be  employed.  To  overcome 
this  disadvantage  E.  C.  Newcomb  has  long  been  experi- 
menting with  a  type  of  engine  illustrated  diagrammati- 
cally  in  Fig.  2.  This  is  a  two-cycle  engine  using  crankcase 
compression,  but  the  charge  is  transferred  through  a 
valve  in  an  L  chamber  in  the  head.  The  spark  plug  is 
located  at  the  end  of  the  L  at  a  point  where  a  portion  of 
the  fresh  undiluted  portion  of  the  charge  always  exists 
at  the  instant  of  ignition.  The  quantity  of  charge  can 
be  regulated  by  a  throttle,  but  the  compression  remains 
constant  for  the  volume  of  exhaust  expelled  is  deter- 
mined by  the  volume  of  charge  admitted,  the  sum  of  the 
two  being  substantially  constant.  This  engine  is  said  to 
show  a  fuel  economy  of  0.7  lb.  per  hp.  hr.  at  full  load, 
and  slightly  less  than  0.7  lb.  at  one-third  load.  When 
fitted  in  a  car  weighing  with  passengers  about  2000  lb. 
from  50  to  85  miles  per  gal.  can  be  covered.  This  per- 
formance is  due  largely  to  the  fact  that  the  engine  is 
relatively  very  efficient  at  part  loads,  which  are  the 
loads  obtaining  during  a  large  portion  of  the  time,  in 
passenger  car  operation. 

Other  experimenters  have  built  engines  of  the  con- 
stant compression  type  operating  on  a  four-stroke  cycle. 
One  of  these,  designed  by  Ricardo,  is  illustrated  dia- 
grammatically  in  Fig.  3.  This  is  similar  in  principle  to 
conventional  four-stroke  engines  except  that  an  extra 
valve  operated  by  the  suction  of  the  engine  is  provided 
in  a  bulb  attached  to  the  head  of  the  engine  and  com- 
municating  with    the   main   clearance    space  through   a 
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Fig.   2 — Diagrammatic   view  of   Newcomb  two-cycle 
constant   compression    engine. 


Fig.  3 — Diagrammatic   view  of   Ricardo 
four-cycle     constant     compression     en- 
gine 


Venturi  tube.  Gas  or  rich  mixture  only  enters  the  bulb 
on  the  suction  stroke,  and  this  mixture  remains  in  con- 
tact with  the  spark  plug  in  the  bulb.  Air  only  is  ad- 
mitted through  the  usual  inlet  valve  which  opens  later 
than  the  suction  operated  valve.  The  rich  mixture  only 
is  throttled.  The  air  entering  through  the  normal  inlet 
valve  fills  the  remaining  space  not  filled  by  the  mixture  of 
exhaust  gases  remaining  in  the  clearance  space,  so  that 
the  compression  remains  constant.  On  the  compression 
stroke  air  is  forced  through  the  Venturi  tube  and  mixes 
with  the  rich  gas  in  the  bulb,  causing  considerable  tur- 
bulence therein.  With  this  arrangement  a  localized  or 
stratified  charge  is  obtained.  Control  is  effected  entire- 
ly by  varying  the  quantity  of  mixture  admitted. 

This  principle  was  tried  by  Ricardo  in  a  single  cylin- 
der experimental  engine  of  5-in.  bore  and  6-in.  stroke. 
He  reports  the  following  interesting  results :  The  engine 
started  easily  even  in  the  coldest  weather.  When  run- 
ning light  with  an  indicated  mean  pressure  of  14  lb.  per 
sq.  in.  the  exhaust,  though  perfectly  free,  was  almost  in- 
audible. The  cylinder  barrel  remained  quite  cool  and 
it  was  possible  to  bear  the  hand  on  any  part  of  a  cylinder 
head  or  exhaust  pipe  after  an  hour's  running  at  no  load. 
So  long  as  the  admission  of  fuel  was  not  altered  the 
speed  of  the  engine  remained  absolutely  uniform.  The 
engine  accelerated  immediately  from  a  speed  of  120  r.p.m. 


on  increasing  the  quantity  of  fuel  admitted.  The  vio- 
lent turbulence  resulted  in  extraordinary  rapidity  of 
combustion.  Fixed  ignition  3  deg.  before  dead  center 
sufficed  for  all  speeds  and  loads  and  invariably  gave  a 
vertical  line  of  pressure  rise  on  the  indicator  diagram. 
The  average  of  several  hundred  readings  of  fuel  con- 
sumption at  all  loads  from  light  to  full  load  were  taken. 
The  mean  results  of  these  are  given  in  Fig.  4  which 
shows  the  fuel  consumption  obtained  with  indicated 
mean  pressures  ranging  from  14  to  120  lb.  per  sq.  in. 
Fig.  5  shows  the  indicated  thermal  efficiency  actually 
obtained,  the  theoretical  limiting  efficiency  and  the  air 
cycling  efficiency.  On  full  load  the  running  of  the  engine 
was  in  every  respect  normal. 

Subsequent  experiments  on  larger  engines  could  not 
always  be  repeated  and  much  further  experimental  work 
is  necessary  before  this  type  of  control  is  rendered  gen- 
erally applicable.  Attempts  to  adapt  the  principle  of 
operating  by  stratification  alone  over  the  whole  range 
of  load  to  existing  engines  have  not  been  entirely  suc- 
cessful, but  have  at  least  been  proven  that  a  sufficient 
degree  of  stratification  can  be  maintained  at  the  same 
time  with  sufficient  turbulence  to  insure  rapid  combus- 
tion, although  the  two  conditions  may  not  at  first  sight 
appear  compatible.  Ricardo  proved  to  his  own  satis- 
faction that  under  these  conditions  a  very  marked  re- 
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duction  in  maximum  temperature  and  a  corresponding 
gain  in  efficiency  could  be  obtained. 

Other  experimenters  have  employed  other  means  for 
building  constant  compression  engines  which  do  not  use 
the  bulb  and  automatic  valve  employed  by  Ricardo.  One 
method  of  doing  this  is  to  make  provision  whereby  the 
first  part  of  the  charge  of  air  entering  the  cylinder  is  not 
mixed  with  fuel  at  part  loads,  the  portion  of  the  charge 
entering  later  carrying  sufficient  fuel  to  meet  the  load 
condition  imposed.  One  means  for  accomplishing  this 
result  is  illustrated  diagrammatically  in  Fig.  6.  This  de- 
sign is  due  to  James  A.  Charter.  A  small  air  pump 
driven  by  the  engine  is  arranged  to  deliver  air  under 
pressure  to  the  cylindrical  valve  driven  in  timed 
relation  to  the  engine.  By  means  of  the  valve  and 
suitable  piping  air  is  delivered  in  the  quantity  and 
at  the  time  desired  to  nozzles  placed  in  the  inlet 
ports  of  the  engine.  These  air  nozzles  are  so  directed  as 
to  cause  flow  of  fuel  from  a  fuel  jet  placed  adjacent  to 
the  air  jet,  as  shown.  The  fuel  is  maintained  under 
constant  head  by  a  float  mechanism  and  is  fed  into  the 
main  air  stream  entering  the  engine,  at  the  time  and  in 
the  quantity  desired  by  suitable  control  of  the  air  pass- 
ing the  air  jet,  but  is  not  affected  by  other  air  entering 
the  cylinder.  This  control  is  obtained  by  axial  motion 
of  the  distributor  valve,  which  it  will  be  noted  has  tri- 
angular ports.  The  ports  are  so  proportioned  as  to 
feed  air  through  the  entire  suction  stroke  at  full  load 
or  through  the  latter  portion  of  the  stroke  only  at  part 
load.  The  charge  of  fuel  is  independent  of  the  total 
quantity  of  air  entering  the  cylinder,  which  is  substan- 
tially constant,  but  is  in  direct  proportion  to  the  quan- 
tity of  air  fed  through  the  distributing  valve  and  air 
nozzles.  The  spark  plug  is  so  placed  as  to  be  in  con- 
tact with  the  carbureted  portion  of  the  charge. 

Tests  of  this  device  are  said  to  have  shown  consider- 
able saving  in  fuel  both  at  part  and  full  load  as  com- 
pared with  operation  with  the  ordinary  carbureter. 

Steam  Engines 

Difficulties  involved  in  adapting  present  day  fuels  to 
use  in  internal  combustion  engines  has  led  some  inves- 
tigators to  consider  further  development  of  the  steam 
engine  for  automotive  use.  Newcomb  and  Scott,  among 
others,  have  secured  commendable  results  in  this  di- 
rection, and  others  are  experimenting  with  steam  engines- 
especially  for  truck  and  tractor  applications.  C.  A. 
Norman,  who  has  investigated  the  possibilities  of  im- 
proved power  plants  using  both  steam  and  internal  com- 
bustion engines,  states  that  the  steam  plant,  by  its  abil- 
ity to  handle  almost  any  kind  of  fuel,  its  economy  at 
reduced  load  and  its  superior  maneuvering  qualities 
seems,  in  many  ways,  to  meet  the  present  fuel  situation 
better  than  the  gas  engine. 

Injection  Engines 

One  means  of  realizing  the  high  efficiency  obtainable 
with  high  compression  engines  is  to  utilize  fuel  injection. 
The  efficiency  of  this  type  of  engine  has  long  been  ap- 
preciated and  has  been  realized  in  practice  in  the  Diesel 
and  other  types,  but  none  of  these  have  been  extensively 
utilized  to  date  for  automotive  purposes,  although  they 
are  capable  of  handling  low  grade  fuels.  One  difficulty 
with  this  type  has  been  that  involved  in  handling  with 
precision  the  extremely  minute  quantities  of  liquid  fuel 
required  per  working  stroke  in  a  cylinder  of  suitable 
size  for  automotive  use.  Practically  all  engines  of  this 
type  built  to  date  have  been  of  large  size  and  of  very 
heavy  construction.  They  are  also  relatively  low  speed 
engines,  but  W.  G.  Gernandt  stated  recently  that  he  has 
developed  a  single  cylinder  two-stroke  engine  of  2%-in. 


bore  which  burns  gasoline,  kerosene,  distillate  or  fuel  oil 
and  can  be  operated  at  speeds  varying  from  225  to  2250 
r.p.m.  without  missing  by  simply  varying  the  quantity 
of  fuel  injected. 

Development  in  the  heavy  oil  engine  is  continuing 
and  some  expect  that  it  will  ultimately  be  adapted  to 
automotive  use.  The  maximum  pressures  developed  even 
with  500  to  600  lb.  compression  are  said  not  to  exceed 
the  pressures  resulting  from  detonation  in  engines  of 
conventional  types  and  designs. 

Sperry  is  engaged  in  developing  a  supercharging  com- 
pound expansion  Diesel  type  engine  recently  described 
in  these  columns.  This  engine  weighs,  according  to 
Sperry,  27  lb.  per  hp.,  but  the  principles  involved  are  to 
be  incorporated  in  an  aeronautic  engine  to  weigh  not  in 
excess  of  5  -lb.  per  hp. 

The  Sperry  and  some  other  engines  designed  for  burn- 
ing heavy  fuel  are  in  reality  constant  volume  engines, 
that  is,  they  burn  the  fuel  injected  at  substantially  con- 
stant volume  and  with  considerable  rise  in  pressure 
above  that  due  to  compression.  In  this  respect  they  dif- 
fer from  the  true  Diesel  engine  in  which  the  charge  is 
injected  gradually  without  material  rise  in  pressure. 
Injection  on  the  compression  stroke  results  in  adding 
area  to  the  indicator  card,  but,  of  course,  involves  higher 
maximum  pressures  and  temperatures.  Newcomb  and 
some  others  have  experimented  with  injection  engines 
using  constant  compression  pressures,  but  without  the 
high  compression  ratio  employed  in  the  Diesel  type. 
Engines  of  this  type  possess  most  of  the  advantageous 
characteristics  of  other  constant  compression  engines  re- 
ferred to  above,  but  the  difficulty  of  precise  metering  of 
the  fuel  injected  in  small  cylinders  has  militated  against 
their  success. 

Other  efforts  to  develop  new  types  of  engines  suitable 
for  automotive  use  but  intended  to  give  much  higher 
economies  than  the  conventional  types  might  be  cited 
but  space  limitations  forbid  further  discussion  here. 

Many  attempts  to  develop  air-cooled  engines  are  now 
being  made,  and  announcement  of  these  developments 
is  expected  before  many  months.  One  advantage  of  this 
type  of  engine  is  the  more  uniform  temperature  of  the 
combustion  chamber  under  widely  varying  operating  con- 
ditions and  the  lower  loss  of  heat  to  the  cylinder  walls 
during  combustion  and  the  expansion  stroke.  To  date 
it  has  not  proved  possible  to  use  as  high  compression 
ratios  as  have  been  employed  in  water-cooled  engines, 
hence  economy  at  full  load  is  not  so  good  as  in  the  lat- 
ter type.  Whether  late  developments  will  overcome  this 
disadvantage,  or  whether  the  average  economy  of  ve- 
hicles using  this  type  of  engine  will  result  remains  to 
be  seen. 

Better  Fuel  Utilization  in  Present  Engines 

It  will  be  noted  from  the  chart  at  the  beginning  of 
this  article  that  there  are  seven  main  headings  under 
which  improvement  in  the  utilization  of  fuel  in  present 
engines  can  be  anticipated.  It  is  entirely  possible  that 
some  at  least  of  the  advantages  referred  to  already  under 
the  head  of  development  of  better  engines  can  be  made 
with  slight  modifications  in  existing  engines  or  engines 
of  the  same  or  similar  types  soon  to  be  manufactured. 
Certain  refinements  in  design,  notably  those  factors  con- 
trolling combustion  to  be  treated  under  a  later  head, 
may  make  it  possible  to  use  much  higher  compression 
ratios  than  are  now  generally  employed.  Such  an  in- 
crease will,  perhaps,  more  than  any  other  one  factor, 
favorably  affect  the  fuel  economy  of  the  conventional 
type  of  engine,  but  every  item  which  will  contribute  to 
this  end  should  be  given  careful  consideration. 

Many  investigators,  including  some  of  those  connected 
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with  the  largest  automotive  manufacturers  in  this  coun- 
try, are  seeking  means  whereby  higher  compression 
ratios  can  be  employed.  Kettering  is  responsible  for  the 
statement  that  if  the  compression  pressure  of  the  con- 
ventional engine  of  to-day  could  be  raised  to  from  120 
to  140  lb.  per  sq.  in.  the  efficiency  would  be  doubled. 
Midgley  states  that  in  a  one-hour  run  of  a  Liberty  air- 
craft engine  with  a  compression  ratio  of  5.3  to  1,  using 
ordinary  automobile  gasoline  instead  of  high  test  gaso- 
line at  wide  open  throttle,  most  of  the  piston  heads  were 
cracked  due  to  detonation  while  every  spark  plug  was 
injured.  This  shows  clearly  the  effect  of  using  with 
high  compression  pressures  the  average  fuel  now  avail- 
able, unless  some  means  is  taken  for  controlling  detona- 
tion. This  subject  will  be  referred  to  later,  but  is  men- 
tioned here  to  illustrate  the  important  bearing  which 
the  quality  of  fuel  has  in  respect  to  controlling  fuel  econ- 
omy. Tests  made  by  Nelson  show  clearly  the  effect  of 
higher  compression  ratios  on  the  economy  of  one  more 
or  less  conventional  engine.  The  accompanying  cut, 
Fig.  7,  shows  the  maximum  allowable  compression  with 
various  initial  temperatures,  as  given  by  P.  S.  Tice. 

Better  Proportioning  and  Heating  of  Fuel 

The  importance,  as  affecting  fuel  economy,  of  properly 
proportioning  the  air  and  fuel  in  the  mixture  entering 
the  cylinder,  and  of  heating  this  mixture  a  proper 
amount  can  scarcely  be  overemphasized.  Much  research 
work  has  been  done  for  the  purpose  of  determining  ex- 
actly what  mixture  proportions  and  temperature  are 
necessary  for  maximum  economy.  In  this  connection 
James,  Dickinson  and  Sparrow  reported  the  following 
conclusions  resulting  from  tests  at  the  Bureau  of  Stand- 
ards: at  constant  speed,  mixture  ratio  and  power  output, 
the  fuel  consumption  in  lbs.  per  bhp.  hr.  is  independent 
of  the  temperatures  and  methods  of  heating  the  intake 
charge  within  the  range  tested.  The  rate  at  which  an 
engine  will  accelerate  with  a  given  mixture  ratio  or 
carbureter  setting  is  markedly  affected  by  the  amount  of 
heat  supplied  and  its  method  of  application.  Within  the 
limits  of  their  tests  the  greater  the  amount  of  heat  sup- 
plied to  the  charge  and  the  higher  its  temperature  at 
the  intake  port  the  more  rapidly  the  engine  accelerated. 
W.  E.  Lay  reports  tests  which  prove  that  the  mixtures 
giving  maximum  economy  become  leaner  as  the  load  in- 
creases. The  mixture  giving  best  economy  at  high  tem- 
perature is  leaner  than  one  giving  best  economy  at  lower 
temperature.  Thermal  efficiency  increases  as  the  tem- 
perature at  the  carbureter  inlet  increases. 

Fielder  reporting  on  tests  made  for  the  Fifth  Ave- 
nue Coach  Co.  shows  that  average  economy  is  much 
increased  by  a  device  arranged  to  maintain  a  con- 
stant   temperature    of    mixture     even     though     atmos- 
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pheric  temperature  conditions  vary  between  wide  limits. 

Engineers  interested  in  fuel  conservation  have  often 
commented  on  the  quite  general  practice  of  using  rich 
mixtures  as  a  means  of  securing  rapid  acceleration.  In 
this  connection  Sparrow  reports  tests  in  which  he  found 
it  possible  to  secure  the  same  acceleration  with  a  heated 
mixture  consisting  of  15.3  parts  of  air  to  1  of  fuel  by 
weight  as  with  an  unheated  mixture  of  9.4  to  1  propor- 
tions. From  this  it  is  quite  evident  that  properly  heat- 
ing the  fuel  effects  not  only  much  higher  economy  but 
enables  good  handling  and  acceleration,  factors  often 
gained  otherwise  by  the  use  of  over-rich  and  extremely 
wasteful  mixtures. 

Frank  A.  Howard  has  drawn  attention  to  the  fact  that 
the  ordinary  engine  gasoline  sold  to-day  possesses  suffi- 
cient inherent  volatility  to  take  and  maintain  the  condi- 
tion of  a  gas  at  a  temperature  at  or  below  average  intake 
manifold  temperatures.  Manifold  condensation  seldom 
if  ever  occurs  and  cylinder  condensation  is  even  less 
probable.  Fuel  once  vaporized  must,  under  the  condi- 
tions in  the  manifold,  remain  a  vapor;  hence  if  liquid  is 
found  beyond  the  vaporizer  it  reached  there  as  a  liquid. 
Manifold  condensation,  Howard  maintains,  is  impossible 
with  ordinary  gasoline  above  a  temperature  of  about 
125  deg.  Fahr.,  because  it  is  physically  impossible  for 
fuel  vapor  to  condense  when  its  partial  pressure  is  lower 
than  the  determined  vapor  pressure  of  the  liquid  itself 
at  that  temperature  and  this  is  apparently  the  average 
condition  in  an  engine  manifold. 

Norman  calls  attention  to  the  fact  that  heating  the 
air,  or  the  whole  charge,  will  unquestionably  give  re- 
duced maximum  power  with  the  engine  on  the  test- 
stand.  On  the  other  hand  it  will  also  make  it  possible 
to  operate  the  engine  satisfactorily  over  a  greater  range 
of  mixture  ratio.  It  is  a  question  whether  this  smoother 
general  operation  is  not  worth  more  on  the  road  than 
an  increase  of  power  on  the  test-stand  amounting  to 
perhaps  5  to  10  per  cent.  In  any  case,  within  certain 
limits,  the  leanest  mixture  means  the  greatest  economy 
and  air  heating,  even  up  to  250  deg.  Fahr.,  is  found  to 
give  improved  economy  by  enabling  the  engine  to  run 
on  leaner  mixtures. 

Dickinson  points  out  that  not  only  good  operating  con- 
ditions but  good  acceleration  can  be  obtained  with  an 
economy  mixture  if  the  temperature  is  maintained  ai 
about  the  right  point. 
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Fig.  8 — Ensign  fuel   convertor. 


EXHAUST,  GAS  INI  ET 

Fig.    11 — Section    of 
exhaust    heated    in- 
take   pipe    designed 
by    Nelson. 


The  most  general  means  of  maintaining  the  desired 
temperature  of  charge  is  to  apply  exhaust  heat  to  the 
inlet  manifold.  This  subject  will  be  considered  under 
the  next  heading,  manifolding  and  distribution.  One 
other  method  of  supplying  the  heat  necessary  will  be 
mentioned  here,  namely,  that  of  burning  a  small  portion 
of  the  charge  for  the  purpose  of  heating  and  vaporizing 
the  remaining  portion.  Two  devices  operating  on  this 
principle  which  have  seen  quite  extensive  use  are  the 
Ensign  fuel  converter  illustrated  in  Fig.  8,  and  the  Pack- 
ard "fuelizer,"  so-called,  illustrated  in  Fig.  9.  The  En- 
sign device  is  so  arranged  that  heavy  ends  of  the  fuel 
not  carried  out  of  the  carbureter  in  the  air  stream  are 
collected  below  a  gauze  in  the  base  chamber,  together 
with  some  air.  The  rich  mixture  thus  formed  in  the 
base  chamber  is  ignited  by  the  spark  plug  and  the 
products  of  combustion  discharged  through  the  riser 
tube  shown  to  a  point  above  the  throttle  where  they 
mix  with  and  heat  the  remaining  charge. 

The  Packard  device  is  in  effect  a  small  supplementary 
carbureter  arranged  to  function  primarily  under  low 
throttle  conditions,  especially  in  starting.  Fuel  and  air 
drawn  through  this  device  under  the  high  velocity  in- 
duced by  the  high  vacuum  in  the  manifold  is  fed  to  a 
chamber  containing  a  spark  plug  where  it  is  ignited. 
The  hot  products  of  combustion  flow  into  the  inlet  mani- 
fold through  small  orifices  above  the  throttle  and  thus 
heat  the  remainder  of  the  charge.  This  device  is  said 
to  overcome  the  difficulty  experienced  by  some  in  secur- 


Fig.    10 — Tice-Stewart    fuel    vaporizing    systen 


ing  a  sufficiently  high  degree  of  exhaust  heat  under  low 
loads  to  properly  vaporize  fuel  in  the  charge. 

Another  factor  having  a  marked  influence  on  vapori- 
zation is  the  degree  of  atomization  of  the  fuel  as  it  leaves 
the  fuel  nozzle.  Fine  atomization  increases  the  fuel  sur- 
face exposed  to  heat  and  thus  enables  more  rapid  vapori- 
zation. Atomization  is  facilitated  by  high  velocity  at  the 
jet  and  in  some  cases  by  entraining  air  in  the  fuel 
stream  prior  to  its  discharge  from  the  jet. 

Better  Distribution  and  Manifolding 

The  problem  of  properly  heating  the  charge  referred 
to  under  the  previous  heading  is  met  in  most  cases  by 
heating  the  inlet  manifold.  This  is  accomplished  in 
various  ways,  the  heat  necessary  being  secured  in  most 
instances  by  the  use  of  an  exhaust  jacket  surrounding 
a  portion  of  or  the  entire  inlet  manifold.  Some  investi- 
gators are  of  the  opinion  that  too  much  heat  is  absorbed 
by  the  charge  with  a  result  of  excessive  rise  in  tempera- 
ture when  the  entire  manifold  is  jacketed,  and  for  this 
reason  most  efforts  are  directed  toward  heating  and  va- 
porizing the  fuel  without  unduly  increasing  the  tem- 
perature in  the  entire  charge.  This  is  effected  at  least 
to  some  extent  by  use  of  the  so-called  hot-spot  located, 
as  a  rule,  opposite  the  discharge  of  the  carbureter  or  its 
riser.  Many  efforts  have  been  made  to  concentrate  heat 
at  this  point,  but  it  has  been  shown  that  liquid  de- 
posited out  of  the  air  stream  tends  to  accumulate  at  the 
lower  side  of  the  manifold  adjacent  to  the  T  so  that 
considerable  heat  is  required  at  this  point. 

Among  early  investigators  who  experimented  with 
means  for  heating  the  fuel  without  excessive  heating  of 
the  air  was  P.  S.  Tice,  who  developed  the  Stewart  vapor- 
izing system  shown  in  Fig.  10.  In  this  the  liquid  stream 
issuing  from  the  carbureter  is  projected  into  an  exhaust 
heated  dome  with  internal  and  external  ribs  which  pro- 
vide considerable  surface  on  which  the  fuel  is  vaporized. 
The  vapor  then  issues  into  the  manifold  in  the  form  of  a 
fog  and  enters  the  cylinder  at  a  temperature  of  about 
150  deg.  Fahr.,  which  is  said  to  remain  approximately 
constant  at  all  loads  and  speeds. 
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Other  developments  along  similar  lines  are  seen  in  the 
manifolds  developed  by  Nelson,  Fig.  11,  Scarratt,  Fig.  12, 
and  Dorris,  Fig.  13.  It  will  be  seen  by  reference  to  Figs. 
11  and  12  that  the  liquid  fuel  in  both  cases  is  thrown 
against  exhaust  heated  surfaces.  Portions  of  the  fuel 
not  vaporized  immediately  are  deposited  out  on  the  hot 
surface  against  which  they  are  held  under  influence  of 
gravity  or  centrifugal  action  until  vaporized,  after  which 
they  enter  the  air  stream  and  are  drawn  into  the  cylin- 
ders. Fig.  13  shows  an  exhaust  heated  manifold  so  ar- 
ranged that  unvaporized  portions  of  the  fuel  which  reach 
the  inlet  ports  in  liquid  condition  are  deposited  out  and 
are  returned  to  an  exhaust  heated  vaporizing  pocket 
where  they  are  converted  into  a  gas  and  returned  to  the 
charge.  The  average  temperature  of  the  charge  enter- 
ing the  cylinder  in  this  case  is  said  to  be  approximately 
175  deg.  Fahr. 

Fig.  14  shows  a  type  of  inlet  manifold  developed  by 
the  International  Harvester  Co.  Practically  the  entire 
inlet  pipe  is  disposed  within  the  exhaust  header,  yet  ac- 
cording to  D.  L.  Arnold,  the  charge  is  not  heated  suffi- 
ciently to  materially  affect  the  maximum  power  devel- 
oped. The  assumption  is  that  the  fuel  rides  the  surface 
all  the  way  round,  as  indicated  by  the  arrows,  thus  insu- 
lating the  core  of  air.  With  this  manifold  the  engine  is 
reported  to  develop  79  lb.  brake  m.e.p.  on  0.6  lb.  of  gaso- 
line per  hp.  hr.,  and  with  very  little  knock. 

Howard,  Mock  and  other  investigators  have  drawn  at- 
tention   to    the    need    for    increasing    the    time    which 
elapses  between  discharge  of  the  fuel  from  the  carbure- 
tor jet  and  the  entrance  of  the  fuel  to  the  cylinder  in 
order  to  facilitate  vaporization.    The  Tice,  Nelson,  Scar- 
iid  Dorris  designs  provide  for  this  in  the  manner 
indicated.      These    and    other   designs    also   provide    in- 
ed  surface  for  transfer  of  exhaust  heat  from  the 
exhaust  jacket  to  the  fuel  deposited  on  the  other  side 
of  the  heating  surface.    By  the  use  of  large  heating  sur- 
faces the  temperature  of  the  surface  may  be  decreased. 
'  he  quantity  of  fuel  vaporized  is  a  function  of  time, 
heating  surface  and  temperature  difference,  it  is  evident 
that  all  these  factors  must  be  considered  in  efforts  to 
ly  vaporize  fuel  in  the  charge. 
One  means  of  increasing  the  time  element  has  been 
ted   by  .Mock.     This  involves  the   use  of  an  ex- 
•n   chamber  with   baffles  between  carbureter  and 
engine.    Liquid  p  fuel  not  vaporized  would  be 

ted  out  in  this  chamber  and  vaporized  by  contact 
with  exhaust  heated  walls. 

0.   C.   Berry,   discussing  tests   made  at  Purdue   Uni- 

versi!  tention  to  the  fact  that  too  great  an  in- 

e  in  the  te  i  ire  decreases  the 

7  ies  not  increase  the  thermal 

'efficiency.     The   mixture   temperature    giving   maximum 

in  the  Purdue  test  also  gave  maximum  efli< 

and  the  mixture   it  Fairly  wet. 

ne,  in  discussing  the  subject  of  distribution,  sug- 
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manifold   designed    by 


gests  the  desirability  of  making  the  manifold  in  the  first 
instance  so  as  to  give  the  best  possible  distribution  with- 
out addition  of  heat  and  then  adding  sufficient  heat  for 
vaporization.  According  to  his  view  the  manifold  should 
be  made  as  short  as  possible  and  should  have  an  upgrade 
all  the  way  from  carbureter  to  cylinder  port.  It  should 
be  of  minimum  diameter  consistent  with  power  develop- 
ment, and  under  ideal  conditions  should  be  free  from 
liquid  on  its  internal  surface.  Crane  also  calls  atten- 
tion to  the  disturbing  effect,  especially  at  low  speeds, 
caused  by  late  closing  of  the  inlet  valve,  with  conse- 
quent discharge  into  the  inlet  manifold  of  a  portion  of 
the  charge  already  in  the  cylinder. 

Tice  and  other  investigators  of  the  flow  of  the  charge 
in  glass  manifolds  have  shown  that  liquid  tends  to  ac- 
cumulate on  the  walls  and  travel  along  them,  accumulat- 
ing, especially  at  points  of  low  pressure.  Dickinson 
states  that  distribution  and  acceleration  are  largely  de- 
pendent upon  the  condition  of  the  manifold  surface. 
Both  distribution  and  acceleration  are  improved  when 
the  manifold  surface  is  relatively  dry.  James  states  that 
tests  made  at  the  Bureau  of  Standards  indicate  that  a 
much  closer  study  of  conditions  which  determine  ability 
to  accelerate  rapidly  are  needed. 

From  the  foregoing  analysis  of  factors  affecting  the 
vaporization  and  distribution  of  the  mixture  it  will  ap- 
pear that  much  fundamental  data  bearing  on  this  subject 
has  been  secured.  Designs  making  use  of  this  informa- 
tion are  already  in  use,  but  much  more  development  work 
is  necessary  to  improve  the  performance  of  the  a 
present  day  car.  A  test  made  on  a  large  number  of  cars 
and  trucks  by  the  [  .Mines  indicate  that  the 

age  car  under  average  operating  conditions  fails  to  burn 
from  20  to  30  per  cent  of  the  fuel  fed  through  the  car- 
bureter. This  enormous  waste  is  the  result  of  inaccurate 
metering  of  the  fuel  and  air,   incomplete  vapori 


Fig.    14— Combination    intake   and   exhaust    head 
by   International    Harvester  Co. 
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poor   distribution   and   mixing,   resulting   in    incomplete 
combustion. 

Control  of  Combustion 

We  have  already  seen  that  one  of  the  most  serious 
limiting  factors  in  securing  better  utilization  of  fuel  is 
the  tendency  of  present  day  fuels  to  cause  knocking  of 
the  engine.  The  precise  cause  of  this  phenomenon  is  not 
known,  but  is  presumed  to  be  due  to  detonation  of  the 
charge  or  portions  thereof  with  accompanying  develop- 
ment of  extremely  high  pressures.  Tests  made  at  the 
Bureau  of  Standards  have  shown  that  maximum  pres- 
sures of  at  least  1300  lb.  per  sq.  in.  are  attained  when 
detonation  occurs  under  certain  conditions.  Experiments 
made  by  Dixon  and  others  show  that  the  rate  at  which 
flame  travels  through  a  combustible  mixture  varies  in 
steps  from  the  time  of  ignition.  During  the  early  period 
of  combustion  the  flame  is  blue  or  green  and  travels  at 
a  relatively  low  constant  speed.  During  the  next  period 
the  rate  of  travel  accelerates  rapidly  and  the  flame  be- 
comes yellow  until  it  attains  a  constant  and  very  rapid 
velocity  which  is  termed  detonation.  The  flame  is  usual- 
ly white  during  the  detonation  period  and  the  liberation 
of  energy  is  extremely  rapid. 

If  in  a  given  volume  of  mixture  the  entire  charge  can 
be  ignited  before  the  flame  has  had  an  opportunity  to  at- 
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Fig.  15 — Curves  showing  the  increase  in  fuel 
consumption  per  brake  hp.  due  to  increased 
frictional  losses,  attributed  to  higher  oil 
viscosity,  at  low  as  compared  to  high  jacket 
temperatures. 


tain  the  detonation  velocity,  detonation  does  not  occur. 
It  is  possible  to  control  detonation  by  at  least  four 
methods,  as  will  be  seen  by  reference  to  the  chart  at  the 
beginning  of  this  article.  In  this  connection  as  Horn- 
ing, Ricardo  and  others  have  pointed  out  turbulence  of 
the  charge  is  an  extremely  important  element.  If  at  the 
moment  of  ignition  the  charge  is  swirling  or  in  rapid  mo- 
tion the  flame  is  quickly  spread  to  many  points  in  the 
mixture.  This  is  practically  equivalent  to  igniting  the 
mixture  simultaneously  at  many  points.  Under  these 
circumstances  the  flame  has  a  minimum  distance  to 
travel  and  consequently  does  not  have  time  to  attain  the 
detonation    velocity. 

There  are  two  methods  of  creating  turbulence  in  the 
combustion  chamber.  The  first  is  to  so  locate  the  valve 
and  proportion  its  size  and  lift  that  the  charge,  entering 
the  combustion  chamber  at  high  velocity,  is  given  a 
swirling  motion  which  continues  during  the  compression 
stroke  and  ignition  period.  To  do  this  the  combustion 
chamber  must  be  so  shaped  as  to  minimize  eddying  and 
the  velocity  necessary  through  the  valve  must  be  so 
great  as  to  limit  the  volumetric  efficiency  to  a  value 
lower  than  is  otherwise  necessary.  Homing's  recent  pa- 
per on  the  subject  of  turbulence  shows  shapes  of  com- 
bustion chamber  such  that  the  gases  being  compressed 
in  the  clearing  space  are  caused  to  move  at  high  velocity, 
thus  positively  creating  turbulence.  This  result  is  ac- 
complished without  unduly  limiting  the  valve  area  and 


constitutes  the  second  method  of  creating  turbulence. 

The  second  means  of  controlling  detonation  referred 
to  in  the  chart  is  to  so  place  the  spark  plug  or  plugs 
that  the  flame  will  have  the  shortest  possible  distance  to 
travel.  This  is  accomplished  with  a  single  plug  when 
the  plug  is  placed  as  near  as  possible  to  the  center  of 
gravity  of  the  mixture.  The  use  of  two  or  more  plugs 
properly  placed  and  fired  simultaneously  further  mini- 
mizes the  distance  to  be  traveled  and  may  to  some  extent 
compensate  for  lack  of  turbulence. 

Detonation  is  known  to  be  controlled  to  some  extent 
by  pressure,  and  according  to  Midgely,  Tice  and  others 
is  greatly  affected  by  temperature.  Ricardo  attributes 
detonation  to  the  following  phenomena;  a  combustible 
mixture  in  a  closed  chamber  is  ignited  and  the  flame 
starts  to  travel  from  this  point.  The  combustion  raises 
the  pressure  of  the  gases  burned  and  as  a  result  the  re- 
maining unburnt  gas  is  compressed  and  heated  until 
finally  it  reaches  the  auto-ignition  temperature  and  the 
entire  mass  is  set  off  simultaneously.  It  will  be  seen 
that  if  the  gas  is  already  heated  by  contact  with  the 
piston  head,  exhaust  valve  or  other  hot  parts  of  the  com- 
bustion chamber,  its  auto-ignition  temperature  is  more 
quickly  reached.  For  this  reason  it  is  desirable  to  cre- 
ate turbulence  which  tends  to  equalize  the  temperature 
of  the  entire  charge.  It  is  desirable  also  to  so  design 
the  piston,  exhaust  valve,  spark  plug  and  any  other 
parts  that  may  easily  become  overheated  in  such  a  way 
that  a  maximum  of  cooling  results.  Horning  and  others 
have  pointed  out  that  it  is  desirable  to  place  the  spark 
plug  so  that  ignition  will  take  place  at  a  minimum  dis- 
tance from  the  hottest  point.  It  should  also  be  placed 
in  the  path  of  greatest  turbulence  and  in,  rather  than 
opposite  to,  a  pocket  in  the  combustion  chamber. 

The  pressure  of  the  gases  at  the  time  of  ignition  is 
controlled  primarily  by  the  compression  ratio,  but  can, 
as  Nelson  has  pointed  out,  be  controlled  to  some  extent 
by  variation  in  the  valve  timing.  It  is  a  matter  of  com- 
mon knowledge  that  most  engines  tend  to  knock  more 
readily  at  low  than  at  high  speeds.  If  then  the  compres- 
sion pressure  can  be  reduced  at  the  lower  speeds  the 
tendency  to  knock  will  be  less  at  these  speeds.  This  is 
accomplished  by  employing  a  late  closing  of  the  inlet 
valve.  At  low  speed  some  of  the  charge  drawn  into  the 
cylinder  is  ejected  again  before  the  valve  closes,  while 
at  high  speeds  this  tendency  is  overcome  by  the  greater 
inertia  of  incoming  gas.  This  method  of  control,  accord- 
ing to  Nelson,  makes  possible  the  use  of  higher  compres- 
sion ratios  than  are  otherwise  useable. 

Another  important  means  of  controlling  detonation 
discovered  and  developed  by  Kettering  and  Midgley  in- 
volves the  use  of  so-called  "doped"  fuels.  Small  quanti- 
ties of  iodine  and  anilin  among  other  substances  have 
been  found  to  control,  at  least  within  certain  limits,  the 
tendency  of  a  fuel  to  knock,  and  much  experimental  work 
has  been  done  with  a  view  to  developing  a  dope  which 
will  be  readily  available  commercially  and  if  possible  be 
added  to  the  fuel  during  the  refining  process.  It  is  cer- 
tain that  if  such  a  substance  is  found  and  generally  em- 
ployed far  higher  compression  ratios  can  be  used  and 
correspondingly  higher  thermal  efficiency  attained. 

Extensive  research  work  initiated  and  conducted  by 
Kettering  and  Midgley  has  shown  that  various  classes 
of  hydrocarbon  fuels  with  different  molecular  structures 
have  widely  differing  tendencies  to  detonate.  Ethers 
have  the  greatest  tendency  to  knock  of  the  more  common 
hydrocarbons,  while  the  alcohols  have  the  least  tendency. 
Midgley  was  the  first  to  arrange  the  common  hydrocar- 
bons in  the  order  of  their  tendency  to  knock.  He  gives 
the   following  table   of   hydrocarbon   fuels   arranged   in 
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order  of  tendency  to  detonate  and  giving  the  disadvan- 
tages of  these  fuels  in  other  respects: 


Fuels 

Ethers 

Paraffins 

Olefins 

Naphthenes 

Aromatics 

Alcohols 


Disadvantages 

Pre-ignition 
None,  if  volatile 
Polymerize  and  stick 

intake  valves 
None,  if  volatile 
Form  fluffy  carbon 
Low  heating  value 


Ricardo  has  attempted,  as  reported  in  articles  by  him 
printed  in  these  columns,  to  go  a  step  further  and  as- 
sign to  the  various  fuels  a  definite  knocking  value,  but 
for  reasons  which  cannot  here  be  discussed  there  is 
reason  to  question  the  value  of  some  of  the  results  ob- 
tained, though  in  the  main  they  probably  serve  a  useful 
purpose. 

Many  tests  on  blended  fuels,  such  as  mixtures  of  gaso- 
line and  benzol  or  gasoline,  benzol  and  alcohol,  have 
been  made  with  a  view  to  counteracting  knocking  ten- 
dencies and  other  disadvantages.  The  value  of  fuels  of 
this  character  is  limited  to  some  extent  by  lack  of  suffi- 
cient quantity  for  general  use  and  means  for  general  dis- 
tribution. It  has  been  definitely  proved,  however,  that 
some  fuels  can  be  greatly  improved  by  blending  and  for 
this  reason  it  seems  probable  that  such  fuels  will  be  more 
generally  used  in  future  than  has  been  the  case  to  date. 
The  use  of  blended  fuels  enables  the  use  of  higher  com- 
pression ratios  and  consequently  higher  economies  in  en- 
gines designed  for  their  use. 

The  use  of  excess  air  or  inert  gas,  such  as  products 
of  combustion,  as  diluents  to  prevent  detonation,  has  al- 
ready been  touched  upon,  and  it  seems  probable  that 
their  use  will  increase  in  the  future.  The  use  of  diluents 
may  decrease  the  maximum  output  of  engines  of  a  given 
size  and  weight,  but  this  detrimental  effect  can  be  partly 
if  not  wholly  offset  by  the  use  of  higher  compression 
pressure  and  consequent  higher  mean  effective  pres- 
sures, while  the  thermal  efficiency  can  be  considerably 
increased.  There  seems  to  be  great  promise  in  this  field 
which  will  doubtless  receive  much  more  general  consid- 
eration in  the  near  future. 

The  effect  of  spark  timing  on  the  control  of  combus- 
tion and  the  resultant  effect  upon  economy  has  been  in- 
vestigated by  Sparrow,  Grimes  and  others.  It  has  been 
customary  to  use  extensively  devices  which  increase  the 
spark  advance  with  speed.  There  is  need  for  further 
consideration  of  means  for  securing  the  most  effective 
spark  advance  with  change  in  load.  As  the  load  de- 
creases greater  spark  advance  can  be  employed  to  ad- 
vantage from  the  standpoint  of  better  economy,  and  it 
may  be  possible  to  more  or  less  positively  control  spark 
advance  in  relation  to  load.  In  any  case  this  is  a  matter 
worthy  of  further  consideration. 

Better  Load  Factor 

It  is  a  well-known  fact  that  the  efficiency  of  the  ordi- 
nary throttling  Otto  cycle  engine  falls  off  rapidly  with  de- 
crease in  load  (see  Fig.  15),  and  it  is  unfortunately  true 
that  the  average  driving  condition  in  the  case  of  the 
usual  passenger  car  is  one  of  low  load  operation  under 
which  the  economy  is  necessarily  poor.  Anything  which 
can  be  done  to  better  the  load  factor  will  of  course  re- 
sult in  increased  economy,  but  will  under  the  usual  cir- 
cumstances correspondingly  decrease  what  is  generally 
called  high  gear  ability.  The  advantages  of  high  gear 
ratios  in  respect  to  load  factor  have  been  pointed  out  by 
Nelson  and  the  disadvantages  must  also  be  taken  into 
consideration.  Nelson  shows  in  one  case  that  a  change 
in  rear  axle  gear  ratio  from  4.5  to  1  to  2.5  to  1  resulted 
in  a  maximum  increase  in  the  brake  thermal  efficiency 


of  53  per  cent  at  29  mi.  per  hr.  car  speed  and  48  per 
cent  at  10  mi.  per  hr.  Gains  in  efficiency  of  this  order 
should  not  longer  be  overlooked.  While  it  is  no  doubt 
true  that  the  American  public  objects  to  gear  changing, 
which  becomes  more  necessary  as  the  gear  ratio  is  in- 
creased and  the  car  ability  correspondingly  decreased, 
many  believe  that  means  can  be  found  to  overcome  this 
disadvantage  by  changes  and  improvements  in  transmis- 
sion design.  It  is  suggested  in  this  connection  that  the 
possibility  of  two-speed  axles  be  further  investigated,  the 
lower  gear  to  be  used  in  traffic  and  when  maximum  car 
ability  is  required  and  the  higher  gear  as  much  as  pos- 
sible under  average  driving  conditions.  With  the  noise 
and  general  aversion  to  use  of  the  lower  gears  of  the 
transmission  thus  reduced  and  higher  economies  made 
possible,  it  is  believed  that  such  complication  in  mech- 
anism and  control  as  would  be  involved  would  be  much 
more  than  offset. 

The  possibility  of  decreased  total  weight  of  vehicle  in 
connection  with  its  relation  to  gear  ratio  and  load  factor 
should  also  receive  further  consideration. 

Friction  and  Acceleration  Factors 

The  effect  of  friction  and  acceleration  factors  upon 
fuel  economy  has  been  much  discussed,  but  too  little 
heeded.  There  are  many  factors  which  contribute  to 
the  frictional  resistance  to  motion  of  the  car.  The  use 
of  proper  lubricant,  especially  the  substitution  of  oil  for 
grease  in  the  transmission  and  rear  axle,  assists  in  ma- 
terially reducing  friction,  as  does  also  the  proper  selec- 
tion of  bearings  and  the  fit  and  adjustment  of  bearing 
parts.  A  considerable  proportion  of  the  frictional  loss 
in  a  car  lies  in  the  tires.  Greater  improvement  in  this 
regard  has  been  made  by  the  development  and  much  more 
extensive  use  of  cord  tires,  which  absorb  far  less  power 
than  the  ordinary  fabric  type.  Tests  by  E.  H.  Lockwood 
show  that  the  power  absorbed  by  the  fabric  type  exceeds 
by  as  much  as  100  per  cent  that  absorbed  by  the  cord 
type.  Inflation  pressures  also  have  a  bearing  upon  fric- 
tional loss,  the  loss  decreasing  as  the  inflation  pressure 
increases. 

Lubricants,  especially  that  used  in  the  engine,  should 
be  selected  with  due  regard  to  temperature  conditions 
during  operation.  Sparrow  has  shown  that,  while  the 
fuel  consumption  of  an  engine  per  indicated  horsepower- 
hour  remains  substantially  constant  with  change  in  tem- 
perature of  jacket  water,  there  is  a  very  material  differ- 
ence in  the  fuel  consumed  per  brake  horsepower-hour, 
due  to  the  much  higher  viscosity  of  the  oil  at  low  tem- 
perature.   See  Fig.  15. 

The  loss  of  power  due  to  dragging  brakes  has  often 
been  mentioned  in  discussing  frictional  losses  in  cars, 
but  much  opportunity  for  improvement  still  exists  in 
respect  to  the  design  of  brakes  which  will  not  drag.  The 
external  band  brake  is  a  serious  offender  in  this  connec- 
tion, and  for  this  and  other  reasons  is  fortunately  being 
abandoned  on  many  cars. 

Sparrow,  in  discussing  the  relative  merits  of  large 
slow  speed  and  small  high-speed  engines,  shows  that  the 
former  type  is  the  more  efficient  relatively,  due  to  the 
fact  that  friction  losses  increase  materially  with  high 
speed.  Frictional  power  losses  increase  to  some  extent 
as  the  load  on  the  engine  decreases  at  any  given  speed. 
This  is  one  reason  why  the  economy  of  the  ordinary 
throttling  engine  decreases  rapidly  as  the  load  decreases. 
James  quotes  figures  which  show  in  one  case  that,  where- 
as only  2.85  hp.  is  required  to  propel  a  certain  car  on 
a  level  road  at  20  miles  per  hour,  the  friction  horsepower 
in  the  engine  under  these  conditions  amounts  to  3.51 
hp.,  showing  that,  under  what  may  be  regarded  as  ap- 
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proximately  an  average  operating  condition,  a  very 
large  percentage  of  the  fuel  consumed  goes  simply  to 
overcome  frictional  losses  in  the  engine.  These  losses 
can  be  minimized  by  the  use  of  larger  and  slower  speed 
engines  with  proper  gear  reductions  and  a  better  power 
factor,  as  already  pointed  out.  Here,  again,  the  advan- 
tage of  using  a  non-throttling,  constant-compression  en- 
gine, already  referred  to,  is  worthy  of  consideration. 

The  power  absorbed  in  overcoming  air  resistance  is 
not  very  great  at  moderate  speeds,  but  increases  with 
the  square  of  the  velocity  and,  therefore,  becomes  a  large 
factor  at  high  speed.  This  loss  cannot  be  avoided,  but 
can  be  minimized  by  reducing,  so  far  as  is  practical, 
the  frontal  area  of  the  car  and  improving  the  stream- 
line form. 

Frictional  resistance  to  the  motion  of  the  car  on  the 
road  is  a  function  of  the  nature  of  the  road  surface  and 
is  a  minimum  on  hard,  smooth  surfaces.  It  will  thus 
be  seen  that  good  roads  are  an  important  factor  in  rela- 
tion to  fuel  economy.  Considerable  saving  in  power 
and  fuel  can  also  be  effected  by  proper  road  grading. 

Gear  ratio  and  weight  are  factors  which,  together 
with  the  power  available,  control  the  rate  of  accelera- 
tion of  a  given  car.  The  lower  the  weight  the  higher 
the  gear  ratio  that  can  be  used  for  given  power  and 
the  less  fuel  is  consumed  in  acceleration  and  climbing. 

Oil  Dilution  by  Fuel 

Less  oil  dilution  by  fuel,  the  last  item  listed  in  the 
chart  at  the  beginning  of  the  article,  under  the  heading 
of  better  utilization  of  fuel  in  present  engines,  refers 
to  dilution  of  lubricating  oil  in  the  crankcase  by  fuel 
passing  the  pistons.  The  waste  of  fuel  in  this  respect, 
while  not  a  large  element  in  the  total  fuel  consumption 
of  a  car,  has  a  very  serious  effect  upon  the  operation, 
wear  and  other  factors,  and  results  in  waste  of  lubricant, 
for  which  there  is  as  much  need  for  conservation  as 
there  is  for  fuel  conservation.  Oil  dilution  can  be  mini- 
mized by  the  use  of  better-fitting  pistons  and  rings,  by 
better  vaporization  of  the  fuel  during  normal  operation, 
with  a  minimum  of  raw  or  unvaporized  fuel  allowed  to 
enter  the  cylinder,  and  by  avoiding  the  use  of  the  choke 
and  other  devices  providing  excessively  rich  mixtures 
for  starting. 

Better-fitting  pistons  and  rings  are  secured  by  careful 
machine  work  and  selection  of  well-mated  parts  in  as- 
sembly. Better  means  for  fuel  vaporization  have  al- 
ready been  considered.  The  practice  of  using  the  choke 
or  an  over-rich  mixture  for  starting  is  very  general  and 
results  not  only  in  the  direct  waste  of  fuel  but  in  feed- 
ito  the  cylinder  raw  liquid  fuel,  a  portion  of  which 
ably  finds  its  way  past  the  pistons.  This  loss  can 
be  minimized,  if  not  entirely  prevented,  by  the  use  of 
some  pre-heating  device,  such  as  the  Packard  "fuelizer," 
or  by  the  use  of  some  very  volatile  liquid,  such  as  petro- 
leum ether,  for  priming.  In  the  latter  case  exhaust  heat 
resulting  from  the  first  few  explosions  in  the  cylinder 
des  means  for  vaporizing  the  fuel  entering  later 
in  the  normal  way  through  the  carbureter. 

The  Possibility  and  Advantage  of  Better  Fuel 

The  items  thus  far  enumerated  as  bearing  upon  the 
subject  of  better  fuel  economy  are  in  large  part  subject 
to  control  by  the  automotive  industry,  or  are  of  such 
nature  that  their  solution  can  and  should  be  sought  by 
this  industry.  The  problem  does  not  end  with  the  auto- 
motive industry,  however.  It  is  quite  as  important  that 
the  petroleum  industry  use  its  best  effort  to  provide  fuel 
that  will  so  far  as  possible  lend  itself  to  most  efficient 
utilization.  It  will  not  suffice  to  take  the  attitude  that 
nothing  can  be  done  by  the  fuel  industry  save  to  furnish 


products  obtainable  from  crude  petroleum  by  direct  and 
simple  distillation  processes.  Much  increase  in  gasoline 
production  has  resulted  from  the  introduction  of  crack- 
ing processes  which  change  the  molecular  structure  of 
the  fuel.  It  has  been  conclusively  demonstrated  by 
Midgley  and  others  that  certain  other  molecular  changes 
in  the  average  fuel  produced  would  much  better  suit 
it  for  efficient  use.  The  possibility  of  doing  this  must 
not  be  overlooked,  even  though  it  involves  large  invest- 
ment in  cracking  stills  or  other  equipment. 

Crane  is  responsible  for  the  statement  that  it  is  im- 
possible to  build  a  simple  automotive  engine  which  will 
effectively  and  efficiently  handle,  under  all  operating 
conditions,  even  the  fuels  at  present  available.  Rea- 
sonably satisfactory  operation  is  obtainable  by  the  use 
of  more  or  less  complicated  vaporizing  devices,  but  even 
then  really  good  economy  is  not  secured,  and  the  more 
complicated  the  device  the  more  difficult  becomes  its 
use  in  the  hands  of  the  average  vehicle  operator.  Horn- 
ing, Crane  and  others  have  pointed  out  that  portions  of 
the  fuel  which  distil  at  temperatures  in  excess  of  400  deg. 
Fahr.  are  more  or  less  useless  and  lead  to  difficulties  in 
oil  dilution,  etc.,  which  render  them  decidedly  objection- 
able. Tests  made  by  Sparrow  indicate  that  increase  in 
end  point  leads  to  direct  increase  in  fuel  consumption. 
In  spite  of  these  facts,  the  end  point  of  commercial  gaso- 
line has  been  increasing  for  many  years,  and  but  little 
effort  appears  to  have  been  made  by  the  petroleum  indus- 
try to  maintain  it  within  suitable  bounds. 

It  is  a  well-known  fact  that  the  use  of  benzol,  alcohol 
and  other  substances  with  gasoline  make  it  possible  to 
use  the  latter  with  much  greater  satisfaction  and  effi- 
ciency than  when  the  gasoline  is  used  alone.  Unfortu- 
nately, neither  benzol  nor  alcohol  are  produced  in  suffi- 
cient quantities  to  make  it  possible  to  use  them  as  blend- 
ing agents  for  even  a  large  proportion  of  the  gasoline 
now  produced.  Nevertheless,  their  production  and  use 
should  be  encouraged  and  steps  to  determine  whether 
other  blending  agents  forming  a  part  of  crude  petro- 
leum, or  easily  derivable  therefrom,  cannot  be  produced 
in  sufficient  quantity  to  be  used  to  materially  improve 
present-day  gasolines. 

This  brings  us  to  the  important  subject  of  the  use  of 
so-called  "dopes."  As  already  pointed  out,  Midgley  and 
others  have  definitely  demonstrated  the  advantage  of 
using  certain  dopes.  Efforts  to  find  a  suitable  dope 
which  can  be  produced  and  used  in  the  normal  process 
of  refining  are  under  way  and  should  receive  more  gen- 
eral consideration.  If,  as  seems  entirely  possible,  it 
proves  to  be  commercially  feasible  to  produce  fuels 
which  will  be  free  from  the  knocking  tendency  even 
under  high  compression,  the  available  supply  of  crude 
petroleum  can  certainly  be  made  to  go  much  further  than 
it  will  go  if  present  methods  and  qualities  of  fuel  are 
generally  maintained  in  the  market. 

There  is  certainly  great  need  for  further  and  more 
effective  co-operation  between  the  automotive  and  petro- 
leum industries  with  a  view  to  producing  both  engines 
and  fuels  which  will  result  in  the  most  effective  net 
result,  to  the  end  that  our  natural  fuel  resources  may 
be  conserved  and  utilized  to  the  best  advantage. 

It  will  be  seen  from  the  foregoing  that  the  fuel  prob- 
lem is  exceedingly  complex  and  must  be  made  the  subject 
of  much  further  and  more  extensive  research  work.  The 
co-operation  attained  to  date  in  this  direction  in  the  au- 
tomotive industry  is  highly  commendable.  It  would  seem 
that  the  petroleum  industry  has  been  less  progressive 
and  energetic  in  seeking  the  solution  of  the  fuel  problem, 
at  least  in  so  far  as  the  public,  has  been  informed.  Every 
effort  should  be  made  to  bring  about  a  better  mutual 
understanding  of  existing  problems. 
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FACTORS  AFFECTING  DESIGN 


Advantages  of  Contact  with  the  Vehicle 

in  Road  Use 

No  test  is  so  likely  to  indicate  weak  points  in  a  vehicle  as  road  use. 
Every  owner  should  be  made  a  member  of  the  factory  experimental  de- 
partment. The  results  of  such  a  policy  are  an  invaluable  aid  to  the  engi- 
neer in  making  new  designs  and  in  correcting  faults  in  old  models. 

By  J.  Edward  Schipper 


EVERY  owner  of  a  car  or  truck  should  be,  figura- 
tively speaking,  a  member  of  the  factory  experi- 
mental department.  Viewed  from  that  standpoint, 
every  car  on  the  road  is  a  test  car.  Every  trip  made  by 
an  owner  is  a  test  trip.  Every  mishap  pays  for  itself 
by  the  fund  of  data  it  supplies  the  factory  metallurgical 
and  engineering  departments. 

To  realize  fully  this  ideal  situation  would  be  an  in- 
volved and  expensive  proceeding.  There  is  no  reason, 
however,  why  a  high  percentage  of  this  information 
cannot  be  rendered  available  to  the  factory  executives 
and  engineering  department  in  every  automobile  and 
truck  plant.  In  fact,  a  great  many  companies  have  sys- 
tems by  which  they  are  accomplishing  this  end,  but  very 
few,  if  any,  are  going  into  the  matter  as  thoroughly  as 
should  be  done  at  this  stage  of  the  industry. 

To  get  this  information  into  the  hands  of  the  proper 
people  at  the  factory,  it  is  necessary  that  the  proper 
system  be  employed.  The  matter  must  be  made  a  routine 
work,  so  that  an  uninterrupted  flow  of  reports  on  cars 
in  owners'  hands  is  continually  coming  into  the  fac- 
tory office.  There  are  several  methods  of  doing  this, 
some  of  which  will  be  described  herewith,  employed  by 
various  concerns  in  the  passenger  car  and  truck  fields. 
Many  of  these  are  capable  of  further  development  and 
form  the  nucleus  of  a  system  which,  if  amplified,  would 
reach  the  desired  efficiency. 

Use  of  Service  Reports 

In  bringing  out  an  improved  series  of  a  current  model 
it  is  customary  to  utilize  the  reports  turned  over  to  the 
engineering  department  by  the  service  manager.     This 

all  concerns  and  it  is  b 
that  the  cars  on  the  road  offer  the  direct  information  as 
to  what   improvements   are  necessary   in   models  which 
are  going  through  production.    The  reports  that  the 
ice  manager  turns  over  to  the  engineering  department, 
or  which  reach  the  engineering  department  by  v 
the   metallurgical    department,    which    has    invest 
broken  parts  turned  over  to  them  by  the  service  di 
ment,  are  complete  or  incomplete   in    accordance 
whether  or  not  thi  ontact  is  maintained  b<  I 

the  factory  and  the  cars  which  are  out. 

There  are  alwa  lin   number  of  parts  coming 

back  in  the  way  of  policy  replacement.  These  are  re- 
placements made  by  the  dealer  to  the  consumer  without 
charge,  and  in  order  to  receive  credit  from  the  factory 


the  dealer  has  returned  them  with  a  claim.  This  claim 
is  investigated  through  the  metallurgical  or  other  de- 
partments concerned  and  the  claim  allowed  or  disal- 
lowed. At  the  same  time  information  is  gathered  which 
is  of  benefit  to  the  engineering  department  and  which  is 
so  utilized  by  every  factory  in  the  business  which  makes 
any  pretense  of  systematically  organizing  its  affairs. 

It  is  possible  and  necessary  to  go  much  further  than 
this  in  order  to  maintain  the  proper  contact  with  the 
cars  which  are  out  in  the  owners'  hands.  The  policy 
replacement  involves  parts  which  are  broken  only  dur- 
ing the  three  months'  guarantee  period.  There  are  a 
number  of  other  parts,  however,  which  are  broken  after 
this  period  has  expired  and  of  which  in  many  cases  the 
engineering  department  at  the  factory  is  never  informed. 
This  is  neglect  of  a  source  of  information  which  is  of 
the  highest  value  in  determining  future  dimensions,  ma- 
terial specifications  and  structural  design  of  future 
parts.  To  state  the  matter  simply,  there  is  not  sufficient- 
ly direct  contact  between  the  owner  and  the  plant.  The 
owner  has  not  been  made  a  member  of  the  experimental 
department.     His  car  is  not  a  factory  test  car. 

The  Method 

There  is  no  one  best  method  for  keeping  this  contact. 
The  method  employed  depends  very  largely  upon  the  size 
of  the  organization  and  its  output.  A  very  good  example 
of  how  this  work  can  be  carried  out  by  a  large  organiza- 
the  method  employed  by  the  International  Harv- 
ester Co.,  in  following  the  fortune  of  its  trucks  in  the 
hands  of  the  owner.  This  organization  has  100  fai 
branches  through  which  its  sales  and  service  on  trucks 
are   handled    ami  ed.     Each    of   these    fa 

branches  has  what  is  known  as  a  road  engineer,  whose 
sole  duty  it  is  to  inspect  the  trucks  in  use  in  his  territory. 
He  is  constantly  i  I.  going  from  one  owner  to 

ling  over  eve  :  he  trucks  in  his 

tory,  so  that  every  truck  the  International  Harvester  Co. 
has  in  the  field  receives  three  to  four  inspections  a 
by   these  road  engineers.     A   report  on   every   truck   is 
made  up  by  the  road  engineer  and  forwarded  to  the 
ice  manager  a1  the  factory.    It  is  the  duty  of  the  si 
manager  al  t  to  act  as  a  clearing  ho 

of  this  information  and  to  properly  tabulate  it   and  send 

dex  systems  a  record  of  every  truck  out  is  available. 
It  is  possible  to  picture  the  trem 
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formation  that  the  engineering  department  has  with  a 
system  of  this  kind.  In  his  talk  with  the  owner  of  the 
truck  the  road  engineer  is,  of  course,  informed  of  every 
mishap  which  has  occurred;  he  knows  the  service  each 
particular  truck  has  been  giving  and  this  information, 
coupled  with  the  territorial  peculiarities  of  the  country 
in  which  the  truck  is  operating,  gives  immediately  a 
view  of  the  service  ability  of  that  particular  kind  and 
size  of  truck  in  that  particular  country  and  on  that  par- 
ticular kind  of  work. 

This  vast  system  could,  of  course,  be  only  employed 
by  a  very  large  organization.  To  carry  100  road  engi- 
neers on  the  payroll  of  a  concern  means  a  large  annual 
expenditure,  which  could  not  be  carried  by  any  moderate 
size  organization.  It  shows,  however,  the  length  to 
which  a  large  and  well-managed  concern  is  willing  to  go 
in  order  to  keep  in  touch  with  the  vehicles  in  the  users' 
hands.  A  continuous  flow  of  priceless  information  is 
continually  coming  to  the  plant  from  every  truck  which 
it  has  turned  out  and  puts  into  the  field.  By  properly 
tabulating  and  charting  these  complaints  and  records, 
it  is  easy  to  see  that  the  International  Harvester  Co. 
knows  whether  or  not  each 
part  in  its  truck  is  properly 
designed;  whether  or  not  it 
has  the  proper  material 
with  the  proper  heat  treat- 
ment, and  every  bit  of  other 
information  regarding  it 
which  is  necessary  to  de- 
termine whether  or  not  to 
continue  that  particular 
feature  in  future  designs. 

The  sales  value  of  such  a 
system  must  not  be  over- 
looked in  considering  the 
benefits  which  accrue  from 
its  use.  When  an  owner  of 
a  truck  is  approached  three 
or  four  times  a  year  by  a 
factory  inspector  and  his 
vehicles  given  a  thorough 
going  over,  with  recom- 
mendations as  to  repairs, 
etc.,  it    is    easy    to    see    that 


running  above  normal. 

The  keynote  of  this  system  is,  of  course,  the  technical 
man  and  the  way  he  is  handled  by  the  distributer.  If  he 
is  kept  continually  on  the  go  and  circulating  among  the 
owners'  cars  and  trucks,  he  is  an  exact  parallel  with 
the  road  engineer,  as  described  under  the  International 
Harvester  system.  On  the  other  hand,  if  the  technical 
man  is  an  inside  man,  his  contact  is  maintained  only 
when  trouble  develops.  In  either  way,  however,  he  is 
the  man  who  secures  the  reports  on  the  cars  and  trucks 
on  the  road,  and  he  files  his  reports  with  the  service 
engineer  at  the  factory  who  keeps  in  continual  touch 
with  him.  The  technical  man  makes  frequent  trips  to 
the  factory  and  thus  acts  as  a  direct  go-between,  con- 
necting the  manufacturing  organization  with  the  owners. 

A  monthly  analysis  of  trouble  complaints  is  made  by 
the  service  engineer.  He  charts  these  under  the  month- 
ly record  head  as  number  of  complaints  made,  number 
investigated,  number  remedied.  Then,  in  further  detail, 
the  cause  of  the  compaint  is  noted  and  the  remedy  ap- 
plied or  suggested  for  future  designs  is  entered.  Under 
the  subhead  of  how  remedied,  there  are  four  classifica- 
tions.    These  are: 
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owner  is  going  to 
be  impressed  by  the  service  he  is  receiving.  When 
he  buys  another  truck  he  is  very  apt  to  purchase  one 
of  the  same  make  when  such  attention  is  given.  The  In- 
ternational Harvester  Co.  sold  more  than  6000  trucks 
during  1920,  and  did  a  gross  business  of  over  $9,000,000 
in  its  truck  department.  In  spite  of  the  depression  in 
the  truck  business  generally,  its  quota  to  dealers  has 
been  practically  as  large  for  1921  as  for  1920.  Is  it  not 
likely  that  this  continuation  of  business  has  been  largely 
due  to  this  intimate  contact  between  the  factory  and 
the  car  in  the  user's  hands?  In  other  words,  the  engi- 
neering department  is  not  the  only  one  which  profits 
through  the  contact. 

The  Packard  Motor  Car  Co.  operates  through  a  differ- 
ent system.  At  the  factory  there  is  a  service  engineer 
who  makes  periodic  trips  to  the  various  distributers, 
talking  directly  with  their  technical  men.  These  techni- 
cal men  are  in  the  employ  of  the  distributer  and  in  this 
case  act  as  the  eyes  of  the  organization  and  as  the  con- 
tact point  with  the  owners  of  the  Packard  cars  and 
trucks.  The  service  engineer  also  takes  care  of  all  the 
complaints  which  come  by  mail  to  the  factory  and  he 
also  keeps  a  strict  tabulation  on  all  returned  goods. 
These  are  tabulated  under  the  head  of  the  particular 
part  and  are  so  kept  that  at  all  times  it  is  possible  to 
see  if  the  percentage  of  returns  on  any  given  parts  are 


(a)  future  design; 

(b)  manufacturing  meth- 
ods; 

(c)  metallurgical      treat- 
ment, or 

(d)  educational  cam- 
paign. 

The  educational  campaign 
is  started  when  it  is  found 
that  certain  troubles  are 
developing,  due  to  the  mis- 
use or  improper  driving  of 
the  owner.  For  instance, 
if  a  number  of  complaints 
are  coming  in  on  the  clutch, 
indicating  that  owners  are 
slipping  the  clutch  too  much 
in  driving,  and  although  it 
has  been  found  that  the 
clutch  is  perfectly  satisfac- 
tory when  properly  used,  that  there  are  an  abnormal 
number  of  complaints  upon  the  clutch,  an  educational 
campaign  on  proper  use  of  the  clutch  in  driving  would 
be  started. 

In  addition  to  the  technical  men  of  the  distributers, 
the  factory  itself  has  a  number  of  technical  men  who  go 
out  among  the  owners  and  find  if  proper  service  is  being 
given  and  if  the  cars  are  giving  proper  satisfaction. 
This  is  merely  a  check-up  on  the  service,  however,  and 
has  nothing  directly  to  do  with  the  communication  be- 
tween the  factory  and  the  car  owner  from  a  report  of  the 
cars  on  the  road  standpoint. 

To  give  another  example  of  the  systems  in  use  by  the 
different  concerns,  the  Hupp  Motor  Car  Co.  uses  the 
distributer  as  the  connecting  link  between  the  car  on 
the  road  and  the  factory.  When  an  owner  comes  into  the 
distributer's  service  department  with  a  complaint  a  care- 
ful record  is  made  and  is  forwarded  to  the  factory,  where 
it  goes  to  the  service  manager's  desk.  A  copy  of  every 
complaint  which  comes  in  is  sent  to  the  engineering  de- 
partment and  if  it  seems  serious  enough  to  the  service 
engineer,  a  copy  is  also  sent  to  the  president.  If  the  mat- 
ter affects  sales,  such  as  complaints  on  the  finish,  etc., 
of  the  car,  copies  of  these  complaints  are  also  sent  to  the 
sales  department. 

These  three  systems  of  operation  are  typical  of  those 
employed  by  manufacturing  concerns  to-day  to  keep  a 
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contact  between  the  factory  and  the  cars  which  it  has 
produced.  The  service  manager  at  the  plant  is,  of  course, 
the  man  who  must  organize  this  system  of  contact  and 
he  therefore  becomes  a  very  prominent  and  important 
official  in  the  organization  if  the  work  is  carried  on  as 
it  should  be.  It  has  not  been  the  practice  in  very  many 
organizations  in  the  past  to  call  in  the  service  manager 
on  an  entirely  new  design.  He  is  consulted,  of  course, 
on  changes  and,  in  fact,  most  changes  come  as  a  result 
of  his  reports  and  recommendations  to  the  engineering 
department,  or  as  the  result  of  recommendations  to  the 
engineering  department  from  the  metallurgical  end  of 
the  business,  because  of  specimens  or  samples  turned 
over  to  the  metallurgical  department  by  the  service  man- 
ager. Consequently,  on  revised  models,  he  has  been  al- 
ways consulted. 

The  day  has  now  come,  however,  when  the  service  man- 
ager should  be  taken  into  conference  on  entirely  new 
models.  There  is  no  reason  why  the  fund  of  experience 
which  has  come  as  the  result  of  contact  with  thousands 
of  owners'  reports  should  not  be  used  in  just  the  same 
degree  as  the  reports  from  the  experimental  engineer- 
ing department,  which  secures  the  data  from  test  cars 
on  the  road  and  the  laboratory.  The  owner  is  an  en- 
thusiastic investigator.  The  car  is  a  part  of  his  daily 
life.  After  a  few  months  or  a  year  of  driving,  he  be- 
comes so  intimately  acquainted  with  his  car  that  its 
slightest  symptoms  become  apparent  to  him  as  quickly 
as  it  would  to  a  trained  observer.  The  factory  wants  to 
get  the  information  at  the  disposal  of  this  man.  It  can 
get  it  by  carefully  systematizing  the  work  and  by  proper- 
ly charting  the  complaints  and  information  he  passes 
along. 

Watch  Expenses 

It  would  be  advisable  at  the  factory  to  divide  this  in- 
formation and  record  it  in  almost  the  same  way  as  the 
parts  themselves  are  recorded;  that  is,  by  keeping  the 
records  in  accordance  with  the  parts  numbers  and  filed 
under  the  head  of  the  parts  numbers,  the  information  is 
immediately  usable  in  every  department  of  the  factory. 
At  the  same  time,  when  a  part  is  to  be  changed,  the 
record  on  that  particular  part  as  compiled  from  the 
service  manager's  reports,  which,  of  course,  have  orig- 
inated from  the  owner,  are  all  listed  under  the  number 
of  the  part  under  consideration.  This  immediately  ren- 
ders available  a  fund  of  information  on  the  part  under 
consideration  and  should  be  one  of  the  main  factors  in 
preventing  "bugs"  in  entirely  new  models,  as  well  as 
making  future  models  better  than  their  predecessors. 

The  great  point  in  installing  a  system  of  contact  be- 
tween the  owner's  car  on  the  road  and  the  factory  is 
that  the  system  utilized  for  getting  the  information  into 
the  proper  hands  at  the  factory  shall  not  be  too  ex- 
pensive. If  an  expenditure  of  from  $2  to  $5  per  car 
is  allotted  for  this  purpose,  depending  on  the  quan- 
tity of  output,  a  very  complete  and  thorough  sys- 
tem can  be  installed  by  factories  having  anywhere 
from  a  moderate  to  a  heavy  output.  The  practice 
of  having  road  men  out  among  the  owners  cannot 
be  considered  as  expense  without  return,  because  a 
good  road  man  will  more  than  earn  his  keep  by  the 
amount  of  business  he  turns  over  to  the  service  depart- 
ment. He  will  recommend  certain  definite  repairs  and 
will  save  the  car  owner  money,  because  he  will  catch 
little  troubles  before  they  grow  into  big  ones.  He  will 
make  money  for  the  organization  by  which  he  is  em- 
ployed, because  he  will  direct  the  car  owner  to  the 
service  station  instead  of  to  some  miscellaneous 
doing  work  for  all  classes  and  makes  of  cars. 

Also,  he  brings  money  back  into  the  business  by  his 


intimate  contact  with  the  owner,  through  which  he  tends 
to  keep  the  owner  satisfied  with  the  product.  Conse- 
quently he  can  be  considered  as  doing  some  real,  ad- 
vance sales  campaign  work.  When  a  man  has  been 
visited  by  a  good  factory  road  man  and  has  become  im- 
pressed by  the  fact  that  the  organization  which  manu- 
factured his  car  is  interested  in  seeing  that  it  gives 
him  good  service,  it  is  unlikely  that  he  will  purchase 
any  other  make  of  vehicle  when  he  buys  subsequently. 
This  applies  to  trucks  as  much  as  or  more  than  it  does 
to  passenger  cars. 

The  amount  of  data  which,  coming  into  the  engi- 
neering department,  is  of  definite  use  as  material  for 
determining  on  future  design  problems  is  difficult  to 
reckon  on  a  dollar  and  cent  basis.  When  the  amount  of 
money  which  can  be  spent  through  an  experimental 
department  is  considered,  however,  it  is  certain  that  this 
information  is  of  the  highest  value  and,  furthermore,  is 
much  more  complete  and  authentic  than  possibly  could 
be  secured  from  an  experimental  department.  In  the 
first  place,  the  cars  are  in  the  hands  of  the  type  of  driver 
which  will  operate  the  new  product.  Reports  are  secured 
from  all  localities  of  the  country  and  consequently  ab- 
normal conditions  in  any  one  locality  show  up  very  read- 
ily. There  are  numerous  examples  of  the  effect  of  local 
conditions. 

Not  long  ago,  The  Hupp  Motor  Car  Co.  noted  that  the 
high  road  speeds  of  California  put  an  added  duty  on  the 
cooling  system  of  the  car  because  uninterrupted  travel 
at  high  speeds  was  more  general  in  this  particular  lo- 
cality than  in  any  other.  The  speed  laws  permit  of 
higher  speeds  and  the  roads  are  wide  and  straight. 
Complaints  from  the  owners,  which  passed  back  through 
the  dealer  and  then  to  the  factory,  gave  an  intimate 
knowledge  of  these  conditions  and  allowed  of  slight  al- 
terations in  the  cooling  water  capacity  to  take  care  of 
the  abnormal  conditions.  This  would  never  have  reached 
the  factory  except  for  the  good  system  of  contact  with 
itp  owners. 

Local  Conditions 

Another  abnormal  local  condition  has  been  noted  by 
certain  manufacturers  around  Birmingham,  Ala.  It  has 
been  found  that  the  timing  chains  tend  to  etch  more 
rapidly  than  elsewhere.  Investigation  has  shown  that 
the  extensive  use  of  benzol  in  this  locality  has  caused, 
particularly  in  the  winter  time,  a  notable  sulphuric  acid 
content  in  the  lubricating  oil.  This  has  acted  upon  the 
surface  of  the  chain,  setting  up  an  electric  current  which 
has  been  sufficient  to  cause  very  marked  chain  etching 
and  consequently  to  shorten  chain  life. 

These  facts  have  been  brought  to  the  attention  of  the 
engineering  department  by  keeping  close  contact  with 
records  of  the  cars  in  owners'  hands.  There  are  literal- 
ly hundreds  of  these  abnormal  conditions  which  prevail 
in  different  parts  of  the  country  and  which  it  is  almost 
impossible  to  foresee  in  the  engineering  department  or 
experimental  laboratory.  The  only  reliable  and  sure 
way  of  finding  out  these  conditions  is  by  the  proper  on 
tact  with  the  cars  which  the  factory  has  out.  Con  e 
quently,  it  is  advisable  for  a  plant  to  make  a  study  of  the 
problem  from  its  own  individual  standpoint,  as  the 
number  of  cars  on  the  road  will  have  a  great  deal  to  do 
with  the  way  in  which  the  system  is  worked  out.  The 
three  examples  given  herewith  of  the  International 
Harvester,  Hupmobile  and  Packard  factories  suggest 
three  systems  which  have  proved  successful.  Any  con- 
cern which  has  been  in  business  for  a  year  or  more 
should  adopt  something  along  this  line  in  order  to  rei  p 
the  full  benefit  of  the  experience  without  which  it  is  im- 
possible to  improve  design  readily. 
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Engineer's  Work  Definitely  Related  to 
Human  Element  in  the  Plant 

In  many  points  of  design,  the  engineer  is  limited  by  the  abilities  of  the 
various  human  beings  within  the  plant.  The  average  accuracy  of  work 
will  affect  the  tolerances  while  the  cost  of  supervision  is  also  a  factor. 

By  Harry  Tipper 


THE  purpose  of  the  designing  engineer  in  laying  out 
the  working  drawings  of  his  product  is  to  express 
in  that  design  the  best  practice  compatible  with 
the  working  conditions  in  the  organization.  It  is  the 
work  of  the  engineer  to  include  in  his  design  improve- 
ments calculated  to  increase  the  service  of  the  product, 
and  in  suggesting  these  improvements  they  must  be 
measured  necessarily  by  the  possibilities  of  their  prac- 
tical development  within  the  productive  organization. 

The  development  which  the  engineer  can  make  is, 
therefore,  limited  by  the  practice  among  the  supplies  of 
raw  material,  machinery,  and  so  forth,  his  knowledge 
of  that  practice,  the  application  of  the  pure  science  in 
the  actual  production  work  and  his  observation  in  con- 
nection with  it;  the  practice  within  the  plant  in  all  the 
elements  of  production,  the  accuracy  and  efficiency  of 
that  practice  and  its  relation  to  the  cost  limitations 
imposed  by  the  character  of  the  product  and  its  market. 

The  final  design,  therefore,  is  affected  by  a  great 
many  things  inside  and  outside  the  plant.  In  all  cases 
the  most  important  part  of  the  problem  is  the  human 
element.  In  the  matter  of  materials,  tolerances  must  be 
met,  specifications  must  be  secured  with  a  maximum  uni- 
formity so  that  the  labor  and  time  involved  in  the  exam- 
ination, rejection  and  replacement  shall  be  reduced  to 
a  minimum.  Machinery  must  be  kept  in  accurate  condi- 
ticn  so  that  the  work  can  be  done  within  the  required 
allowance  within  the  plant.  Inspection  must  be  ade- 
quate without  imposing  too  large  a  burden  upon  the 
expense  of  the  business,  and  the  practical  changi 
quired  by  the  design  must  be  such  as  can  be  made  with- 
out too  large  an  investment. 

This  article  does  not  concern  itself  with  the  difficul- 
ties arising  from  the  human  inefficiency  outside  the 
plant.  It  is  concerned  with  the  limitations  imposed 
iipon  the  engineer  on  account  of  the  human  ineffirii 
existing  within  the  plant  and  their  effect  upon  the  final 
service  of  the  product  as  an  engineering  matter. 

Elements  of  Limitation 

The  limitations  arise  out  of  the  following  elements: 

a — The  maximum  average  accuracy  of  work. 

b — The  cosl  of  the  supervisory  departmentals. 

c — The  knowledge  of  practice  obtaining  within  the 
plant. 

d — The  original  work  of  research  and  study  which 
has  boon  done  within  the  plant. 

Inasmuch  as  the  first  two  elements  deal  with  the 
general  labor  situation,  and,  therefore,  the  large  num- 


ber of  individuals  within  the  establishment,  it  is  inter- 
esting to  observe  the  limitations  which  may  be  imposed 
upon  the  designer  by  the  conditions  existing  in  the  plant. 

During  the  war,  when  plants  sprang  up  over  night, 
skilled  mechanics  were  made  in  a  week  and  men  were 
called  to  inspection  before  they  had  become  acquainted 
with  snap  gauges,  block  gauges,  micrometers  and  test- 
ing tables;  a  great  deal  of  material  went  through  and 
was  passed  which  amazed  the  man  who  used  it  because 
of  its  inaccurate  operation.  This  work  was  not  large 
in  proportion  considering  the  conditions,  but  it  was  suffi- 
cient in  volume  to  represent  an  enormous  cost  to  the 
Government  and  a  tremendous  loss  of  time  and  effort. 

The  mechanical  equipment  was  all  right;  the  system 
similar  to  those  systems  already  adopted;  the  results 
did  not  reach  the  usual  accuracy  and  were  not  as  good. 
The  fact  is  that  accuracy  is  a  human  quality,  a  matter 
of  mental  alertness,  care  and  co-ordinated  mental  and 
physical  skill. 

A  great  many  engineers  and  manufacturers  have  been 
inclined  to  believe  we  were  eliminating  the  human  error 
by  the  accuracy  of  the  mechanical  equipment.  Some- 
times manufacturers  of  mechanical  equipment  have  ex- 
plained the  perfection  of  their  products  by  talking  about 
the  elimination  of  the  human  element. 

We  have  been  inclined  to  minimize  the  mental  alert- 
ness and  co-ordinated  mental  and  physical  skill  required 
in  order  to  produce  accurate  work  from  an  accurate 
machine.  The  decrease  of  human  efficiency  in  the  war 
was  no  less  observable  in  the  inspection  than  it  was  at 
the  bench. 

Supervision  from  an  inspection  standpoint  has  in- 
creased quite  largely  as  the  tolerances  have  become 
closer  in  quantity  machine  work. 

Even  with  the  increased  inspection  and  supervision 
the  amount  of  rejected  work  per  thousand  dollars  of 
product  has  not  grown  less  and  in  some  cases  has  grown 
larger. 

Average  Accuracy 

The  designing  engineer  is  necessarily  limited  in  his 
design  work  by  the  average  possibility  of  accuracy  and 
the  co  :  n   ug  a  certain  accuracy.    In  some  plants 

tolerances  have  been  increased  on   some  operations  be- 
t ho  cost  of  the  original  tolerances  was 

too  great.  It  is  of  little  use  to  insist  upon  accuracy  to 
certain  tine  dimensions,  plus  or  minus,  if  the  actual 
product  does  not  come  within  the  limitations  of  that  ac- 
i  uracy. 
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The  mere  fact  that  the  mechanical  equipment  for  such 
accuracy  is  provided  does  not  insure  its  actual  produc- 
tion. In  fact,  it  insures  very  little.  In  a  very  large 
establishment  in  the  automotive  field  where  the  system 
is  considered  efficient  and  the  product  very  good,  an  ex- 
amination of  the  inspection  department  showed  that  the 
key  blue  prints  were  out  of  date  to  a  considerable  per- 
centage, while  the  other  blue  prints  used  by  individual 
inspectors  and  foremen  were  obsolete  to  a  much  larger 
degree.  In  some  of  the  departments  blue  prints  were 
hardly  used. 

In  a  factory  two  or  three  weeks  ago,  I  watched  two 
men  grinding  small  pins  and  checking  their  work  with 
a  gauge.  The  actions  of  the  men  had  become  almost 
automatic.  It  was  evident  that  their  minds  were  busy  on 
other  things  a  certain  percentage  of  the  time  and  it  was 
equally  evident  that  the  work  was  not  going  through  as 
accurately  as  it  was  supposed  to  come  through. 

One  of  the  reasons  for  the  variation  in  the  action  of 
completed  machines  is  the  tendency  for  tolerance  errors 
to  accumulate  in  a  certain  percentage  of  cases,  while  in 
other  machines  they  do  not  accumulate. 

These  differences  in  accuracy  and  the  increased  cost 
of  supervision  as  the  drawings  call  for  closer  tolerance, 
nullify  to  a  certain  degree  the  purpose  of  the  closer  oper- 
tions  and  render  the  designing  engineer's  work  useless 
to  that  extent. 

We  have  leaned  too  much  upon  the  ability  of  the 
mechanical  device  to  take  the  place  of  human  care  and 
skill  in  dealing  with  the  operation  and  inspection  of  the 
product  as  it  passes  through  the  plant. 

Nothing  can  replace  the  efficiency  of  understanding 
in  the  manufacturing  organization.  Where  the  reason 
for  the  accuracy  is  not  visible  the  object  is  to  secure  as 
much  money  and  to  get  by  with  as  much  product  as 
possible.  Where  the  inspection  is  operated  largely  by 
men  to  whom  the  reasons  for  accuracy  are  just  as  ob- 
scure, the  character  of  the  inspection  suffers  to  the  same 
degree.  Addition  to  the  system  of  inspection  does  not 
decrease  the  error  or  the  amount  of  rejected  work  be- 
cause the  individual  alertness  is  not  improved  and  the 
individual  capacity  to  catch  the  mistake  is  not  increased. 

The  engineer,  of  course,  is  limited  not  only  by  the  effi- 
ciency of  present  practice  as  represented  by  the  average 
efficiency  of  the  worker,  but  by  the  cost  of  securing  that 
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general  average  through  the  supervision  necessary  for 
its  maintenance.  It  is  interesting  to  note  that  super- 
vision has  increased  considerably  in  factories  where  the 
operations  have  been  highly  standardized  and  the  num- 
ber of  workers  is  large.  This  adds  to  the  total  cost  of 
the  manufacturing  operation  and  requires  the  engineer 
to  accept  lower  standards  of  design  because  of  the  addi- 
tional cost  involved  in  securing  the  higher  standards  of 
work. 

The  improvement  of  practice  within  the  plant  depends 
upon  the  same  human  qualities  as  the  maintenance  of  a 
high  average  in  its  accurate  development.  The  constant 
elimination  of  unnecessary  detail,  the  development  of 
system  to  the  point  of  efficiency  without  the  burden  of 
unnecessary  motions,  the  proper  division  of  responsibil- 
ity come  out  of  the  human  spirit  within  the  plant  and 
are  not  depended  wholly  upon  the  mechanical  equipment. 
Constant  development  and  practical  improvement  en- 
able the  engineer  to  put  more  service  into  the  product 
without  increasing  its  cost  and  in  a  way  affect  the  char- 
acter of  the  design  itself. 

Of  course  the  value  of  the  design  is  affected  also  by 
the  character  and  quality  of  the  human  organization 
within  the  engineering  department  itself.  The  same  diffi- 
culties are  to  be  met  in  the  routine  work  of  preparing 
working  drawings  that  are  met  in  the  routine  work  of 
turning  these  drawings  into  actual  product. 

The  development  of  the  departmentalized  system  with 
its  centralized  control  has  led  to  the  same  difficulty  in 
improving  the  average  accuracy  and  again  the  remedy 
is  to  be  found  in  the  alertness,  the  coordination  of  men- 
tal and  physical  skill  and  understanding,  and  not  in  the 
system  of  sub-division  or  centralization  which  occurs. 

In  the  progress  through  a  number  of  factories  I  have 
been  impressed  with  the  fact  that  the  designing  engi- 
neers are  limited  more  strictly  by  the  human  inefficien- 
cies than  they  have  been  willing  to  admit.  In  all  de- 
partments from  the  experimental  department  to  the  in- 
dividual shop,  the  average  accuracy  in  workmanship  is 
not  increasing,  the  average  cost  of  supervision  is  in- 
creasing and  in  some  plants  the  product  which  is  turned 
out  does  not  represent  the  tolerance  and  fits  that  are 
required  on  the  blue  prints.  Mechanical  equipment  can 
only  improve  the  situation  as  the  human  efficiency  is 
considered  and  taken  care  of. 


Brake  Lining  Specifications 


THE  methods  used  by  the  passenuger  car  and  motor 
truck  manufacturers  for  testing  serviceability  of 
brake  lining  vary  at  the  present  time  so  greatly  that  it  is 
extremely  difficult  for  the  brake  lining  manufacturers 
to  produce  linings  that  will  meet  the  great  variety  of  tests 
required.  Realizing  the  importance  of  having  some  stand- 
ard method  of  test  generally  acceptable  to  the  industry  a 
Brake  Lining  Subdivsiion  of  the  Parts  and  Fittings  Di- 
vision of  the  Society  of  Automotive  Engineers'  Standards 
Committee  has  been  appointed  with  a  personnel  consisting 
of  brake  lining  manufacturers  and  automobile  engineers. 
A  meeting  was  held  recently  in  New  York  at  which  the 
problems  involved  were  thoroughly  discussed. 

At  this  meeting  data  covering  a  series  of  tests  which 
had  been  run  at  the  Bureau  of  Standards  on  a  special 
testing  machine  recently  described  in  these  columns  were 
submitted.  It  was  decided  to  build  several  similar  testing 
machines  in  order  that  all  the  members  of  the  Subdivision 
can  run  a  series  of  tests  with  a  view  to  deciding  upon  a 
definite  specification  for  testing  brake  lining  after  the 
results  of  the  different  tests  are  compared. 


It  was  the  consensus  of  opinion  that  any  specification 
adopted  should  be  such  that  it  would  not  require  expensive 
testing  apparatus  and  that  the  establishment  of  a  standard 
specification  would  be  of  great  value  to  the  passenger  car, 
motor  truck  and  axle  manufacturers. 


ANNOUNCEMENTS  concerning  the  Engineering 
Number  of  Automotive  Industries  indicated  that  a 
description  of  the  Ricardo  engine  would  be  included.  Nu- 
merous engine  designs  attributed  to  Ricardo  are  in  exist- 
ence, but  we  have  been  unable  to  secure  working  drawings 
of  the  particular  engine  using  stratified  or  localized  charge 
which  we  had  in  mind,  for  the  reason  that  this  engine  was 
purely  an  experimental  design.  A  diagramatic  sketch 
showing  the  principle  of  operation  of  this  engine,  and  some 
results  of  tests  run  on  the  experimental  job  are  given  in 
the  lead  article  of  this  issue,  "Where  Are  We  Getting  in 
Efforts  to  Solve  the  Fuel  Problem?"  We  anticipate  print- 
ing in  an  early  issue  a  description  and  test  results  on  the 
Ricardo  supercharging  engine,  also  referred  to  in  the  lead 
;it  lcle  of  this  issue. 
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FACTORS  AFFECTING  DESIGN 


Taking  Advantage  of  the  Other  Man's 

Knowledge 

The  design  engineer,  like  other  specialists,  will  do  his  task  best  if  he  takes 
advantage  of  the  cooperation  extended  by  contributory  or  related  indus- 
tries. His  design  is  affected  by  production  problems  in  these  outside 
plants  and  a  greater  degree  of  consultation  will  be  beneficial. 

By  Norman  G.  Shidle 


SAMUEL  JOHNSON  never  saw  an  automobile.  But 
he  one  time  made  a  remark  to  his  follower,  Boswell, 
which  should  be  understood  by  every  automobile  de- 
signer and  engineer.  He  said,  "Knowledge  is  of  two 
kinds;  we  know  a  subject  ourselves,  or  we  know  where 
we  can  find  information  upon  it." 

Life  is  too  short  to  allow  a  man  to  be  a  specialist  along 
many  lines.  The  best  he  can  hope  for  is  to  understand 
one  line  thoroughly  and  to  have  a  general  knowledge  of 
related  lines.  Approaching  his  task  with  this  conception, 
the  automotive  design  engineer  will  analyze  carefully 
the  sources  of  information  available  as  regards  those 
factors  of  production  outside  his  own,  plant  which  have 
a  bearing  upon  the  work  of  designing. 

Before  the  engineer  is  given  the  blank  sheet  of  paper 
upon  which  to  begin  his  design,  he  usually  has  imposed 
certain  general  specifications  previously  determined  by 
the  management.  It  is  assumed  that  there  is  some  pur- 
pose behind  the  building  of  every  new  car  and  every 
new  model.  The  management  will  probably  have  deter- 
mined from  a  survey  of  the  market  the  general  type  of 
car  and  the  price  class  in  which  it  desires  to  manufac- 
ture. Within  these  limitations,  then,  the  engineer  begins 
to  work  out  his  design. 

Limitations 

But  other  limitations  immediately  appear;  limitations 
imposed  by  the  production  practice  which  must  bring 
into  material  being  the  car  conceived  in  the  mind  of 
the  engineer.  Part  of  these  production  limitations  are 
imposed  by  the  equipment  and  production  possibilities 
of  the  automobile  plant  itself;  others  by  the  practice 
of  industries  and  companies  which  supply  certain  parts 
and  materials  to  the  automobile  plant.  In  either  case 
the  engineer  must  take  production  problems  and  possi- 
bilities into  consideration  in  making  his  design.  The 
relation  between  outside  production  problems  and  de- 
sign is  important  enough  to  merit  careful  consideration. 
In  making  designs,  some  engineers,  of  course,  have  taken 
cognizance  of  the  limitations  of  outside  production  prac- 
tice to  a  greater  extent  than  others,  so  that  some  phases 
of  this  discussion  will  not  be  new  to  certain  designers. 
But  there  are  probably  advantages  to  be  gained  from 
closer  attention  to  these  factors  in  almost  every  in- 
stance. 

Sometimes  designs,   difficult  of  production,   are   made 


unconsciously,  because  the  designer  is  unfamiliar  with 
the  limitations  of  practice  in  the  industry  by  which  the 
part  must  be  made.  In  other  cases  an  intricate  design 
is  consciously  made  to  achieve  a  certain  end.  In  any 
given  instance,  of  course,  it  becomes  necessary  to  judge 
whether  the  increased  production  expense  of  the  diffi- 
cult design  is  compensated  for  by  its  superior  qualities 
from  an  engineering  viewpoint. 

Avoiding  Difficulties 

Conversations  with  executives  in  the  drop  forge,  die 
casting,  malleable  casting,  steel  casting,  transmission, 
ignition  and  similar  industries,  however,  indicate  that 
excessive  costs  are  frequently  run  up  by  the  necessity 
of  producing  intricate  designs,  which  might  have  been 
simplified  or  made  according  to  stock  models  without 
changing  the  inherent  nature  of  the  piece.  This  diffi- 
culty probably  could  have  been  avoided  in  many  cases 
had  the  advice  of  the  related  industry  been  sought  at 
a  somewhat  earlier  stage  of  the  design. 

The  experience  of  a  die  casting  concern  with  a  certain 
brush  holder  furnishes  an  excellent  example  of  this. 
On  this  brush  holder  there  were  two  round  pins  pro- 
jecting. These  pins  fitted  into  two  holes  in  another 
piece,  and  the  flat  plate  from  which  they  protruded  had 
to  fit  flush  with  another  flat  surface.  Because  of  this 
fact,  in  the  original  design  there  were  very  sharp  shoul- 
ders where  the  pins  met  the  flat  surface. 

Sharp  shoulders  of  this  kind  cause  trouble  in  die  cast- 
ing because  of  the  danger  of  cracking  when  the  piece 
is  removed  from  the  die.  It  was  possible  to  make  the 
piece  as  originally  designed,  but  the  percentage  of  im- 
perfect pieces  would  necessarily  have  been  rather  large. 

Had  it  been  possible  to  leave  a  fillet  between  the  pin 
and  the  flat  surface,  the  die  casting  operation  would  have 
been  simple.  This  was  impossible,  however,  in  this  case, 
since  such  fillets  would  have  prevented  the  flat  surface 
fitting  flush  with  the  other  flat  surface  in  assembling. 
The  die  casting  engineer  finally  changed  the  design  by 
recessing  the  flat  surface  at  the  base  of  the  pins  and 
allowing  for  fillets  in  the  recesses.  In  this  way  the 
die  casting  operation  was  made  possible  and  the  assem- 
bly necessities  provided  for  as  well. 

Co-operation  in  this  case  enabled  the  customer  not 
only  to  reduce  his  costs,  but  also  to  get  a  satisfactory 
and  uniformly  sound  product  day  in  and  day  out. 
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Any  increased  cost  added  to  a  car  or  truck  becomes  a 
serious  matter  at  this  time.  The  designer  can  profitably 
consider  the  possibilities  for  increased  co-operation  with 
related  industries  and  the  benefits  which  such  co-opera- 
tion may  give.  He  must  examine,  at  the  same  time,  the 
limitations  which  bound  the  extent  of  such  co-operative 
effort.  The  necessity  for  consultation  will  vary  with 
each  engineer  in  inverse  proportion  to  his  previous 
knowledge  of  the  methods  and  practice  of  related  indus- 
tries. But  every  engineer  can  gain  something  from  an 
attempt  to  utilize  more  fully  the  facilities  offered  by 
the  various  outside  firms. 

Standard  Parts 

This  situation  applies  not  only  in  relation  to  forgers 
and  casters,  but  also  in  the  contact  between  the  engineer 
and  the  parts  maker.  Even  the  engineer,  whose  design- 
ing consists  chiefly  of  collecting  standard  parts  for  as- 
sembly, is  confronted  with  the  same  difficulties  to  some 
extent.  A  small  change  in  a  transmission  part,  a  front 
axle  or  differential  may  give  the  assembled  car  a  certain 
individuality  in  the  eyes  of  the  engineer,  but  may  in- 
crease the  total  car  cost  without  adding  anything  of 
real  value  from  the  consumers'  standpoint. 

A  case  in  point  occurred  recently  in  connection  with 
a  certain  shaft  of  a  standard  parts  unit.  The  particular 
designing  engineer  desired  to  have  one-sixteenth  of  an 
inch  more  machined  from  his  shaft  than  was  customary 
in  producing  the  part  in  very  large  quantities  for  many 
other  firms.  The  parts  maker  is  authority  fo:-  the  state- 
ment that  the  extra  machining  accomplished  no.  .^;;.vi;'; 
purpose,  as  the  weight  factor  involved  was  so  minute 
as  to  be  of  no  importance. 

To  meet  the  requirements  of  this  engineer  the  parts 
maker  had  to  retool  a  large  number  of  machines  and 
readjust  his  facilities  to  make  the  change.  The  increased 
cost  was  great  and  naturally  added  to  the  final  selling 
price  of  the  car. 

This  incident  occurred  during  the  time  of  peak  demand 
for  cars.  It  was  not  good  practice  then.  At  the  present 
time  several  such  incidents  in  connection  with  a  single 
car  might  have  serious  results. 

Time  for  Consultation 

At  what  stage  in  the  making  of  the  design  should  the 
first  contact  be  made  between  the  engineer  and,  for 
example,  the  related  industry?  The  case  of  a  drop  forger 
may  be  taken  as  an  example.  The  drop  forger  is  likely 
to  feel  that  the  contact  is  not  made  soon  enough  in  a 
majority  of  cases.  He  has  experienced  difficulty  many 
times  when  a  design  has  been  brought  to  him  fully  com- 
pleted. He  has  been  expected  to  produce  a  forging  at 
a  reasonable  cost,  even  though  some  small  feature  of  the 
design  renders  the  forging  process  very  difficult  and 
expensive.  A  slight  change  in  design  might  simplify 
the  forging  process  immensely.  But  perhaps  such  a 
change  at  this  stage  of  the  design  would  necessitate 
other  changes  in  other  parts  with  which  the  part  under 
discussion  fitted. 

Consequently,  there  is  nothing  to  be  done  at  this  time 
except  produce  the  difficult  forging  at  a  high  cost,  or 
change  the  design  of  other  parts  at  a  corresponding 
engineering  expense.  Neither  alternative  is  thoroughly 
satisfactory  to  the  automobile  company,  and  friction 
with  the  drop  forger  often  results. 

The  related  industry  engineer  is  likely  to  feel,  as  well, 
that  he  is  not  sufficiently  taken  into  the  confidence  of 
the  designer  as  regards  the  full  design.  To  give  the  best 
service  on  the  part  which  he  is  to  make,  he  needs  to  know 
the  details  concerning  the  parts  to  which  it  is  to  fit  in 


the  finished  design,  and  the  other  factors  involved  in 
any  slight  change  which  might  be  desirable  on  the  par- 
ticular piece.  He  often  gives  the  best  advice  and  assist- 
ance within  his  power  on  the  basis  of  the  data  available, 
but  sometimes  feels  that  he  is  blamed  for  not  giving 
better  advice  when  he  has  really  been  asked  to  judge  on 
the  basis  of  insufficient  data. 

Designing  New  Parts 

This  is  especially  true  in  the  case  of  new  parts  which 
have  been  made  by  the  particular  related  industry  only 
to  a  limited  extent.  As  die  casting  has  developed,  for 
instance,  the  industry  has  been  able  each  year  to  make 
parts  which  had  never  before  been  possible.  The  design- 
ing engineer,  while  he  may  understand  die  casting  in 
general,  is  likely  to  fail  to  consider  some  small  point 
in  practice  which  seriously  affects  his  finished  piece, 
unless  he  gives  the  die  caster  full  information. 

One  firm  recently  sent  for  die  casting  a  dashboard 
gasoline  gage.  The  drawing  was  given  to  the  die  casting 
concern;  samples  were  asked  for;  but  the  designer  failed 
to  indicate  what  parts  of  this  piece  had  to  fit  with  other 
pieces  in  assembly;  what  parts  had  to  be  made  to  ex- 
tremely close  limits  and  on  what  parts  a  little  leeway 
could  be  allowed.    Here  is  what  happened. 

In  die  casting,  ejector  pins  are  necessary  to  eject  the 
piece  from  the  die  after  casting.  These  pins  leave  a 
small  mark  on  the  metal.  The  die  caster  always  places 
these  ejector  pins  in  such  a  way  that  the  mark  will  be 
left  in  a  place  that  is  not  exposed  or  in  a  place  where 
ihey  can  be  removed  without  affecting  the  tolerances 
allowed. 

The  dies  for  this  job  were  made  up  and  the  sample 
castings  made.  Then  it  transpired  that  the  ejector  pins 
had  been  placed  on  the  only  surface  of  the  whole  piece 
which  was  of  any  importance  from  the  standpoint  of 
having  to  fit  accurately  with  another  piece.  Conse- 
quently, the  dies  had  to  be  changed  and  the  work  was 
delayed.  In  this  case  the  die  caster  stood  the  expense 
of  the  change,  but  this  cannot  always  be  expected.  The 
difficulty  would  never  have  arisen  had  the  die  caster 
been  given  full  information  upon  which  to  base  his  work. 

To  illustrate  the  kind  of  information  necessary  to 
the  related  industry  plant,  if  it  is  to  render  intelligent 
and  efficient  service  to  the  automotive  engineer,  the  fol- 
lowing list  of  questions  is  of  interest.  This  list  indicates 
the  data  which  one  large  die  casting  firm  considers  es- 
sential when  taking  an  order  for  a  piece.  The  purpose 
of  the  questions  is  not  to  satisfy  curiosity,  but  to  give 
the  die  casting  firm  the  data  necessary  to  intelligent 
service.  While  the  relative  importance  of  the  various 
items  would  be  different  in  the  case  of  forgings  or  cast- 
ings of  other  kinds,  and,  in  the  case  of  unit  parts  makers, 
the  necessity  for  full  information  along  the  lines  indi- 
cated is  present  in  any  case.     The  list  is  as  follows: 

1.  What  kind  of  surface  finish  will  part  receive  when 

finished? 

2.  What  or  where  are  important  dimensions  to  be  main- 
tained? 

3.  Where  is  trade  mark  and  part  number  to  be  located? 
I.  If  machined,  where  is  locating  point? 

5.  Method  of  inspection? 

6.  Dues  it  assemble  with  other  parts? 

7.  Under  what  conditions  is  part  to  be  used? 

8.  Accuracy  required? 

9.  What  metal  shall  be  used? 

10.  Can  we  change  design? 

11.  Present  method  of  manufacture? 

12.  How  will  our  castings  be  finished? 

Some  engineers  have  less  trouble  than  others,  but 
certain    difficulties   are   sufficiently   common   to   warrant 
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serious  discussion.  The  executives  in  the  related  indus- 
tries claim  to  have  built  up  extensive  engineering  serv- 
ice facilities  to  aid  the  automobile  engineer  in  the 
solution  of  his  problems.  These  departments  are  ca- 
pable of  and  ready  to  co-operate  fully  with  the  designer. 
The  designer  will  benefit  by  their  services  in  accordance 
with  his  desire  for  assistance  and  the  extent  to  which 
he  will  take  the  related  industries  into  his  entire  con- 
fidence. 

The  Designer's  Side 

Then  there  is  the  designer's  side  of  the  case.  He  nat- 
urally approaches  his  task  with  something  of  an  artistic 
as  well  as  a  scientific  viewpoint.  He  may  desire  to  make 
his  design  not  only  satisfactory  from  a  utility  point  of 
view,  but  also  possessed  of  a  certain  individuality.  He 
is  not  always  content  to  sacrifice  this  individuality  to 
the  easiest  production  methods. 

Economy  of  production  is  especially  desirable,  how- 
ever, in  all  cases,  other  things  being  equal.  The  designer 
should  consider  very  carefully  before  sacrificing  economy 
to  individuality,  particularly  where  the  part  in  question 
is  not  visible  in  the  finished  product. 

One  engineer,  for  instance,  objected  recently  when  a 
castings  manufacturer  was  consulted  about  design  de- 
tails. The  foundryman  thought  only  of  modifying  the 
design  in  such  a  way  as  to  make  it  easiest  to  cast.  He 
failed  to  consider  the  engineer's  viewpoint  sufficiently. 
These  two  men  needed  a  fuller  consideration  of  each 
other's  problems. 

Moreover,  the  assistance  given  engineers  by  related 
industries  has  not  always  been  rendered  in  a  broad, 
unselfish  manner.  Some  designers  have  found  certain 
companies  in  related  industries  which  would  recommend 
changes  in  design  to  fit  the  part  for  production  by  the 
equipment  of  this  particular  company,  when  there  was 
nothing  inherent  in  the  practice  of  the  industry  which 
would  make  production  of  the  piece  especially  difficult. 
In  other  words,  the  advice  was  given  with  the  purpose 
of  modifying  the  design  so  that  the  particular  company 
would  be  able  to  handle  the  order,  even  though  it  were 
not  equipped  to  handle  all  classes  of  work  in  the  most 
efficient  manner  possible. 

The  possibility  of  this  factor  entering  has  undoubtedly 
been  one  important  cause  of  the  engineer's  reticence 
when  discussing  design  with  related  industries.  The 
degree  to  which  this  suspicion  is  justified  varies  with 
individual  cases,  but  it  has  led  many  engineers  to  take 
the  attitude  of  "Here  is  the  design;  now  how  much  do 
you  want  for  making  the  piece?"  In  brief,  the  presence 
of  this  factor  has  been  largely  responsible  for  what  lack 
of  co-operation  still  exists. 

Making  a  Survey 

When  there  is  time  a  survey  can  be  made.  The  engi- 
neer can  consult  with  a  number  of  firms,  any  one  of 
which  might  get  the  final  order.  He  can  get  some  infor- 
mation from  each  one,  can  weigh  that  information  in 
bulk  and,  by  studying  the  results  of  his  survey,  determine 
rather  accurately  what  are  the  real  facts  in  the  par- 
ticular case. 

The  engineer  might  learn  something  from  a  skillful 
purchasing  agent  along  this  line.  A  purchasing  agent 
for  a  big  firm  is  rarely  trained  in  the  technical  phases 
of  the  materials  which  he  lias  to  buy.  But  he  listens 
carefully  to  the  stories  of  the  various  salesmen  who 
come  to  him;  he  draws  from  each  of  them  what  informa- 
tion he  can;  he  learns  something  new  every  day.  And 
after  a  while  he  is  thoroughly  capable  of  judging  the 
relative  merits  of  articles,  the  fairness  of  a  price,  or  the 
production  possibilities  in  any  given  case. 


The  purchasing  agent  is  a  student  of  human  nature 
and  a  big  user  of  common  sense.  The  engineer  can  use 
his  methods  to  advantage. 

The  engineer  can  consider  how  far  it  is  possible  to 
eliminate  disturbing  factors,  overcome  the  intervening 
difficulties  and  gain  the  decided  benefits  which  accrue 
from  increased  co-operation. 

Co-operation  Essential 

The  attitude,  honesty  and  breadth  of  business  vision 
of  the  particular  firms  involved  will  probably  decide 
the  possibilities  for  full  co-operation  in  any  given  in- 
stance. An  extensive  survey  of  the  situation,  however, 
indicates  that  the  progressive  firms  among  the  related 
industries  have  definitely  come  to  a  realization  of  the 
necessity  for  broad  and  honest  service  on  their  part 
when  giving  advice  or  rendering  aid  through  consulta- 
tion. Many  of  them  have  built  up  extensive  research 
departments  to  anticipate  the  requirements  of  their  cus- 
tomers, and  are  fully  equipped  to  do  any  job  that  is 
within  the  scientific  limits  of  the  practice  of  their  in- 
dustry. 

The  trend  toward  better  co-operation  is  voiced  by  one 
drop  forge  executive,  who  says:  "The  general  trend 
among  automotive  engineers  is  to  work  more  closely  with 
the  drop  forge  industry  in  designing  important  parts, 
so  that  difficulties  can  be  eliminated  and  the  best  part 
for  the  lowest  cost  be  produced."  And  by  the  die  casting 
producer  who  said  recently  that  "when  we  can  make 
suggestions  leading  to  a  reduction  in  cost  of  the  piece 
it  is  to  our  advantage,  since  our  percentage  of  profit 
is  the  same  in  any  case  and  the  reduced  cost  means  a 
satisfied  customer."  A  general  survey  of  the  field  indi- 
cates that  the  views  expressed  by  these  men  are  typical, 
and  that  the  importance  of  intelligent  cooperation  is 
being  more  fully  recognized. 

Practically  all  of  the  progressive  concerns  in  these 
contributory  industries  have  recognized  the  truth  stated 
by  the  die  casters,  and  engineers  can  undoubtedly  reduce 
costs  and  save  effort  by  taking  advantage  to  the  fullest 
extent  of  the  services  which  these  firms  are  ready  to 
render;  by  co-operating  more  closely  with  them  in  the 
early  stages  of  design,  and  by  recognizing  fully  the  vital 
relation  between  the  design  and  the  production  problems 
outside  the  automobile  plant. 


Magnet  Steel  of  High  Retentivity 

AN  alloy  steel,  remarkable  for  its  high  coercive  force 
and  strong  residual  magnetism,  was  discovered  by 
K.  Honda  and  H.  Takagi  in  1917,  and  was  named  "K.S." 
steel  after  Baron  K.  Sumitomo,  who  had  made  a  liberal 
donation  to  the  inventors'  university.  The  steel,  since 
improved,  was  first  described  by  Honda  and  S.  Saito 
in  the  "Physical  Review"  of  December  last.  The  compo- 
sition is  in  per  cent,  carbon  0.4  to  0.8,  cobalt,  30  to  40, 
tungsten  5  to  9,  chromium  1.5  to  3.  The  alloy  is  brittle, 
and  the  forging  of  it  requires  practice;  it  is  best 
quenched  at  950  deg.  C.  in  oil,  and  requires  no  heat 
treatment  when  used  for  permanent  magnets.  The  coer- 
cive force  is  up  to  three  times  as  large  as  that  of  the 
best  tungsten  steel,  whose  residual  magnetism  it  also 
surpasses.  Prolonged  heating  in  boiling  water  did  not 
diminish  the  residual  magnetism  of  the  K.S.  steel.  The 
hysteresis  loop  has  a  very  large  area.  By  quenching 
the  annealed  steel,  the  Brinell  hardness  was  raised  from 
111  to  652  and  the  Shore  hardness  from  38  to  55;  the 
microstructure  of  the  quenched,  very  hard  steel  is  very 
fine.  When  specimens  were  dropped  on  a  concrete  floor 
from  a  height  of  1  mile,  the  magnetization  diminished 
only  by  6  per  cent.  The  K.S.  steel  is  suited  for  short 
magnets. 
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Some  Production  Problems  Which 
Influence  Design 

Co-operation  between  the  design  and  production  departments  is  essential 
for  economy,  but  design  from  the  production  standpoint  only  may  result 
in  unsatisfactory  performance  or  excessive  cost  in  service  operations. 
Some  items  of  design  tending  to  facilitate  production  are  enumerated. 


By    Herbert   Chase 


ALONG  interval  of  development  has  occurred  be- 
tween the  time  when  the  artisan  was  usually  the 
designer  of  the  product  which  he  produced  with 
his  own  hands  and  the  present  day,  when  the  machinist 
often  knows  little  or  nothing  about  the  design  of  the 
intricate  device  on  some  part  of  which  he  performs  one 
or  two  simple  operations,  often  with  the  tools  themselves 
guided  so  that  all  he  must  do  is  to  clamp  the  piece  in 
the  machine.  The  mechanic  is  no  longer  a  designer,  but 
to  be  a  good  designer  the  engineer  must  know,  at  least 
in  a  general  way,  how  machines  and  their  operators 
will  best  be  able  to  produce  the  parts  for  the  mechanism 
he  designs.  He  must  know  also  what  materials  are 
suited  for  use  in  the  piece,  not  only  to  give  it  proper 
strength,  but  to  suit  it  to  ready  machining  and  heat 
treatment,  if  this  be  desirable,  and  to  render  it  easy  of 
assembly.  These,  of  course,  are  not  the  only  limitations 
upon  design,  but  they  are  important  and,  of  course,  are 
increasingly  important  when  quantity  production  is 
involved. 

Conditions  which  govern  the  relation  between  the 
designing  or  the  engineering  and  the  production  depart- 
ments in  different  plants  vary  greatly,  but  are  often 
determined  by  business  policy  and,  so  far  as  the  automo- 
tive industry  is  concerned,  plants  may  be  roughly  classi- 
fied as  follows: 

(A)  Plants  in  which  the  aim  is  to  make  the  best 
possible  product,  without  pecuniary  consideration  to 
cost.  In  such  plants  the  final  decision  in  the  design 
usually  rests  with  the  engineering  department,  sub- 
ject, of  course,  to  review  by  the  executive. 

(B)  Plants  in  which,  within  certain  limits,  lowest 
possible  cost  of  production  is  the  first  consideration. 
In  such  plants  the  design  is  usually  governed  largely 
by  the  views  of  the  production  department,  and  the 
design  may  even  be  laid  down  by  an  engineer  who 
is  primarily  a  production  man. 

(C)  Plants  in  which  price  limits  are  necessarily 
set,  but  in  which  certain  leeway  is  allowed  the  engi- 
neering department  so  long  as  these  limits  are  not 
exceeded.  In  such  plants  the  engineering  and  pro- 
duction departments  are  substantially  on  a  par  and 
of  necessity  work  in  close  harmony. 

(D)  Plants  which  merely  assemble  standard  units. 
In  such  plants  the  engineering  policy  is  determined 
largely  by  the  purchasing  department,  which  is  apt 
to  be  guided  more  by  the  cost  of  the  units  available 


and  their  effect  upon  salability  of  the  assembled 
product  than  upon  engineering  considerations,  so 
long,  of  course,  as  the  units  will  go  together  and 
perform  with  reasonable  satisfaction. 

In  the  case  of  plants  in  classes  A  and  C,  the  original 
design  is  prepared  by  the  engineering  department  after 
conference  in  which  the  executives  and  sales  depart- 
ments determine,  in  a  general  way,  type  and  size  of  vehi- 
cle or  part  that  will  meet  marketing  conditions.  Even 
these  preliminary  selections  may  involve  an  engineering 
investigation  before  an  intelligent  selection  of  type  is 
possible.  The  original  design  will  naturally  be  such  as 
to  facilitate  production  if  the  engineer  knows  production 
methods,  but  will  not  sacrifice  engineering  merit  to  a 
marked  degree  in  order  simply  to  make  production  easier, 
so  long  as  the  unit  or  machine  is  not  too  difficult  of 
manufacture. 

Plants  in  class  B  are  of  necessity  controlled  largely 
by  the  production  department.  Much  money  may  be 
spent  in  perfecting  the  original  design,  which,  when  new, 
may  compare  favorably  from  an  engineering  standpoint 
with  other  up-to-date  cars  or  parts  in  about  the  same 
class,  but  will  be  designed  to  minimize  production  costs. 
When  once  in  production,  however,  changes  in  design 
become  so  expensive  and  affect  service  and  other  depart- 
ments to  such  an  extent  that  the  tendency  is  to  postpone 
the  change  until  competition  or  some  other  factor  com- 
pels it.  Tooling  costs  are  so  great  and  changes  in  factory 
layout  and  routine  so  expensive  that  changes  in  design 
become  well-nigh  prohibitive,  hence  the  functions  of  the 
engineering  department,  so  far  as  design  is  concerned, 
are  decidedly  limited. 

Since  plants  in  class  D  are  almost  wholly  dependent 
upon  outside  production  facilities,  changes  in  design  are 
relatively  easy  of  accomplishment,  providing  the  pro- 
ducer of  the  parts  or  units  involved  are  offering  the 
desired  equipment,  while  in  any  case  the  assembler  is 
little  affected. 

From  the  foregoing  it  will  be  apparent  that  the  effect 
upon  production  of  design  is  quite  different  in  various 
classes  of  plants,  and  it  is  probably  quite  as  true  that 
similar  designs  affect  different  plants  in  the  same  class 
in  much  different  ways,  for  the  organization,  product 
and  equipment  are  not  the  same  in  any  two  plants.  For 
these  reasons  it  is  impossible  to  lay  down  any  hard-and- 
fast  rules  governing  the  effect  of  design  upon  production 
problems,  but  certain   rather  general   observations   and 
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some  concrete  illustrations  will  perhaps  serve  to  throw 
some  light  on  the  subject  in  hand,  though  there  may  be 
little  that  is  new  in  what  is  said. 

The  designer  can  gain  much  useful  information  by 
acquainting  himself  fully  with  the  production  methods 
and  facilities  which  the  plant  or  plants  which  will  be 
called  upon  to  produce  the  parts  for  the  assembly  he 
is  to  design.  There  is  a  great  difference  in  the  facility 
of  production  as  between  pieces  performing  the  same 
purpose  but  produced  in  different  ways,  and  the  designer 
who  does  not  know  or  appreciate  the  difference  in  method 
labors  under  a  handicap  himself  and,  to  a  certain  extent, 
places  his  company  at  a  disadvantage  in  respect  to  com- 
petitors. Again,  a  piece  which  is  easily  produced  in 
one  shop  with  certain  facilities  may  involve  very  difficult 
production  problems  to  a  shop  differently  equipped,  yet 
by  certain  more  or  less  non-essential  changes  in  the  de- 
sign the  second  shop  may  be  enabled  to  produce  a  piece 
performing  the  same  function  with  equal  efficacy  and 
thus  utilize  equipment  which  would  otherwise  be  idle. 

It  may  seem  more  or  less  trite  to  suggest  that  closer 
co-operation  between  the  design  and  production  depart- 
ment is  desirable,  yet  it  is  not  an  uncommon  thing  for 
the  engineering  department  to  belittle  the  suggestions 
and  problems  of  the  production  department,  when  a  little 
time  and  effort  spent  in  examining  the  conditions  which 
the  latter  department  has  to  contend  with  would  convince 
the  engineer  of  the  desirability  of  the  change.  On  the 
other  hand,  the  production  department  must  not  overlook 
the  fact  that  other  factors  beside  ease  of  production 
should  be  considered  in  the  design.  As  a  rule,  the  pro- 
duction department  sees  but  little  of  its  product  after 
it  leaves  the  plant  and  is  apt  to  think  of  it  largely  from 
the  viewpoint  of  facility  in  manufacture  and  assembly, 
and  perhaps  without  due  regard  to  serviceability  or  ease 
of  dismantling  in  the  repair  shop.  As  an  example  along 
this  line  we  have  in  mind  a  certain  assembly  of  gears 
used  in  a  rear  axle.  The  design  placed  in  production 
involved  pressing  one  of  the  gears  on  its  shaft  after 
the  gear  was  in  place  in  the  housing,  for  the  opening 
in  the  housing  for  the  shaft  was  not  large  enough  to 
pass  the  gear.  This  made  an  awkward  assembly  and 
a  difficult  one  to  dismantle.  It  was,  therefore,  suggested 
that  an  opening  of  sufficient  size  to  pass  the  gear  be 
provided  in  the  shaft  axis,  and  the  cover  plate  be  ar- 
ranged to  carry  the  bearing.  This  was  done,  with  the 
result  the  assembly  of  gears  and  shaft  was  facilitated 
and  done  independent  of  the  housing,  and  dismantling 
was  rendered  unusually  easy. 

In  another  instance  the  production  department  sug- 
gested a  change  in  the  design  of  a  truck  hub  with  the 
intention  of  facilitating  its  production,  this  change  in- 
volving extension  of  the  hirb,  lengthening  of  the  live  axle 
and  a  change  in  the  external  surface  of  the  hub  such  as 
to  destroy  the  flat,  conical  shape.  There  was  no  doubt 
as  to  the  advantage  of  the  change  from  the  production 
standpoint,  but  it  would  have  increased  the  overall  width 
of  the  truck  and  have  rendered  the  axle  much  more  liable 
to  injury,  since  the  conical  shape  tended  to  cause  a  blow- 
to  glance  off.  Thus  the  change  would  have  increased 
liability  to  injury  and  helped  to  increase  sales  resistance 
by  destroying  a  feature  of  real  merit.  The  change  was 
not  made,  but  would  probably  have  been  made  had  the 
production  department  controlled  the  situation. 

The  ideal  system  is  one  in  which  the  designers  and 
the  production  men,  as  well  as  the  sales  and  service  de- 
partments, co-operate  from  the  very  start  in  preparing 
the  design.  This  is  well  illustrated  in  the  case  of  a  cer- 
tain manufacturer  who  had  been  purchasing  a  stock 
transmission  from  a  parts  maker,  but  for  certain  reasons 
had  decided  to  build   his  own  transmission   unit.     The 


engineer  did  not  proceed  with  the  new  design  before 
conferring  with  other  department  heads,  but  called  a  con- 
ference at  which  the  engineering,  production,  service, 
sales,  purchasing  and  advertising  departments  were  rep- 
resented. Among  others,  there  were  present  men  who 
specialized  in  the  production  of  gears,  in  pattern  making 
and  foundry  practice,  in  assembly  of  units  and  of  the 
chassis  frame  units,  in  machining  and  heat  treating,  in 
repair,  etc.  Laid  out  on  tables  were  the  parts  of  the 
gearbox  then  in  use  and  of  other  competing  makes  of 
gearboxes.  All  present  were  given  an  opportunity  to 
examine  these  parts  and  then  to  express  an  opinion  as 
to  the  general  type  of  construction  and  features  of  design 
which  they  felt  should  be  incorporated.  At  the  direction 
of  the  chief  engineer,  who  presided,  a  draftsman  and 
stenographer  made  notes  of  the  suggestions  advanced. 
As  a  result  of  this  conference  a  preliminary  design  was 
laid  down  incorporating,  so  far  as  possible,  the  sugges- 
tions made,  and  a  second  conference  was  called  to  criti- 
cise this  design.  As  a  result,  several  changes  were  made, 
and  some  experimental  transmissions  were  then  built. 
Following  tests  of  these  and  the  experience  gained  in 
the  shop  by  making  the  samples,  some  further  changes 
were  made  before  quantity  production  started,  but  the 
final  product  was  highly  satisfactory  from  every  stand- 
point. Furthermore,  since  all  departments  at  interest 
were  consulted,  all  were  themselves  sold  on  the  job  and 
knew  its  merits.  This  was  an  advantage,  not  only  to 
the  production,  engineering  and  service  departments,  but 
to  the  sales  and  advertising  departments,  which  more 
fully  appreciated  the  merits  and  limitations  of  the  de- 
sign, but  to  the  purchasing  department,  which  better 
understood  the  reason  why  certain  materials  must  be 
had  to  produce  the  desired  result. 

The  foregoing  procedure  is  not  always  necessary  or 
desirable,  but  might  with  advantage  be  followed  in  more 
cases  than  at  present.  The  procedure  in  some  large  pro- 
duction plants,  in  the  case  of  a  new  design,  is  first  to 
decide  upon  the  general  type  and  price  of  vehicle  or 
unit  to  be  produced,  second  to  give  the  engineering  de- 
partment a  free  hand  in  laying  down  the  design,  so  long 
as  the  foregoing  limits  are  not  exceeded,  and  third  to 
depend  upon  co-operation  between  the  engineering  and 
production  departments  for  such  alterations  as  may  seem 
to  be  desirable  from  the  production  standpoint  to  facili- 
tate manufacture.  If,  as  sometimes  happens,  the  pro- 
duction department  has  the  final  decision,  perhaps,  in 
spite  of  sound  engineering  objection  on  the  part  of  the 
designer,  trouble  which  is  expensive  to  remedy  may  re- 
sult. Other  instances  in  which  the  sales  department  has 
been  successful  in  over-ruling  the  better  judgment  of 
the  engineering  department  with  disastrous  results  can 
be  recalled,  but  from  this  it  should  not  be  concluded 
that  the  engineering  department  is  infallible,  for  it,  too, 
makes  mistakes  and  is  not  always  unprejudiced — in  fact, 
is  sometimes  much  too  arbitrary  in  its  decisions. 

The  diversity  in  policy  and  methods  referred  to  above, 
as  well  as  differences  in  organization,  make  it  impossible, 
as  indicated  heretofore,  to  lay  down  hard-and-fast  rules 
to  govern  the  design  as  affecting  production,  but  some 
general  observations  to  which  there  will  be  many  excep- 
tions may  not  be  amiss. 

1.  Machined  faces  on  castings,  such  as  cylinder  blocks, 
for  example,  are  produced  most  readily  when  these  faces 
are  parallel  or  at  right  angles  and  in  as  few  planes  as 
possible. 

2.  Drilling  and  tapping  operations  are  often  facilitated 
when  the  axes  of  the  holes  are  parallel  and  at  right 
angles  to  a  machined  face  opposite  the  joints  of  entry 
of  1  he  drills. 

(Continued  on  page  1313) 
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A  New  Method  of  Automobile  Body 

Suspension 

New  idea  in  body  suspension  is  put  forth  here  by  Mr.  Mercer.  There 
are  two  supports  on  each  side  for  connecting  the  body  to  the  frame  and 
the  body  sills  are  outside  the  frame.     The   design   presents   a  new  idea. 

By  George  J.  Mercer 


CONSIDERABLE  criticism  has  been  directed  against 
body  work  recently  because  of  the  lack  of  durabil- 
ity of  many  jobs.  The  body  engineers,  however, 
appear  to  be  having  their  day  in  court  and  are  attempting 
to  justify  the  results  of  their  work.  Their  defense  is 
chiefly  concentrated  on  the  fact  that  bodies  are  subjected 
to  excessive  strains  as  they  are  now  carried  on  the  chassis. 
They  claim  that  the  body  is  bound  to  show  early  deteriora- 
tion because  it  is  thrown,  bumped,  twisted,  and  distorted 
all  out  of  proportion  to  its  ability  to  withstand  such 
strains,  and  that  limitations  of  weight  and  chassis  con- 
struction usually  prevent  body  construction  sufficiently 
strong  to  stand  up  under  such  treatment. 

The  body  really  is  called  upon  to  withstand  greater 
strains  and  harder  usage  than  any  other  part  of  the  car, 
considering  the  limitations  under  which  it  is  built.  A 
body  can  readily  be  made  to  hold  together  and  to  perform 
properly  if  it  is  made  sufficiently  strong.  Such  construc- 
tion, however,  means  added  weight,  since  the  frame  must 
be  heavier  than  usual,  heavier  gage  metal  and  additional 
braces  must  be  used. 

To  do  this  is  not  feasible  since  the  ideal  body,  from  a 
practical  standpoint,  is  that  which  is  built  as  light  as 
possible,  but  sufficiently  strong  to  stand  up. 

As  a  result  of  these  necessities  the  average  body  is 
virtually  a  shell  or  casing.  It  is  not  even  a  completely 
self-bracing  structure,  because  the  cutouts  for  windows- 
and  doors  limit  the  ability  of  one  part  to  brace  another. 

Real  progress  has  been  made,  however,  in  the  construc- 
tion of  both  open  and  closed  body  types.     Reduction  in 


the  variety  of  body  types  produced  has  been  a  material 
help  in  this  progress,  since  the  builder  can  concentrate  his 
efforts  for  improvement  without  a  greatly  increased  ex- 
penditure. Past  experience  has  shown  where  the  strains 
are  greatest,  while  the  improved  quality  of  steel  has  aided 
development  materially  as  well.  Steel  can  be  so  easily 
worked  now  that  it  has  supplanted  aluminum  in  many 
cases.  It  can  also  be  welded  in  such  a  way  that  the  joints 
are  as  strong  as  the  rest  of  the  sheet.  Thus  the  whole 
outer  panel  can  be  joined,  although  there  are  certain  points 
at  which  it  is  better  to  allow  the  body  to  work  out  the 
strains.  By  joining  the  outer  panel  in  this  manner  a 
compact  self-supporting  exterior  is  produced  which  ma- 
terially lengthens  the  life  of  the  body. 

It  is  conceded  that  the  bodies  of  the  future  will  be  made 
lighter  and  stronger  than  those  of  the  past.  This  in- 
creased strength  will  probably  be  obtained  through  the 
use  of  interior  bracing,  which  will  make  all  parts  support 
the  strains  instead  of  having  the  strains  localized  as  is 
usually  the  case  at  present.  Combination  wood  and  steel 
bodies  will  continue  to  be  made  for  a  long  time  to  come, 
because  such  bodies  make  for  ease  of  manufacture  and 
low  initial  production  costs.  It  costs  more  to  start  in  all- 
metal  production,  yet  this  type  has  its  advantages. 

The  combination  body,  however,  can  be  made  lighter 
than  the  all-metal  body,  and  lends  itself  better  to  present 
manufacturing  methods. 

The  all-metal  body  presents  certain  advantages  in  con- 
nection with  finishing  not  given  by  the  combination  type. 
Enameling  or  baking   processes   can   be   used    instead   of 
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painting.  Such  processes  give  a  more  durable  finish  to 
the  body  surface  and  can  be  applied  in  about  one-tenth 
the  time  and  space  required  for  regular  painting.  These 
methods  are  possible  also,  however,  with  the  combination 
body  in  some  cases.  The  writer  has  built  a  combination 
body  on  which  the  panels  were  enameled  and  believes  that 
this  will  be  the  general  practice  of  the  future. 

These  statements  are  made,  not  because  the  writer  is 
preparing  to  demonstrate  any  theories,  but  simply  to  pre- 
sent one  of  the  methods  which  he  believes  will  become 
more  common  as  time  goes  on  and  to  help  establish  its 
relative  value  in  solving  the  chief  body  engineering  prob- 
lem that  exists  to-day — body  deterioration. 

New  Body  Suspension  Method 

It  is  possible,  however,  to  compensate  for  excessive 
chassis  distortion  by  a  method  of  body  suspension  differ- 
ent from  that  now  in  general  use.  The  accompanying 
illustrations  show  theoretically  this  entirely  new  idea.  The 
plan  has  been  worked  out  by  the  writer  on  paper  oniy, 
for  the  purpose  of  illustrating  publicly  a  theory  which 
may  at  least  bring  out  a  useful  thought.  Before  any  solu- 
tion of  the  difficulties  of  body  panels  breaking  and  coming 
apart  at  the  joints,  doors  jamming,  roofs  squeaking,  etc., 
can  be  found,  the  method  of  assembling  the  body  on  the 
frame  must  be  taken  into  consideration  and  used  as  the 
starting  point  for  the  investigation. 

It  is  not  necessary  at  this  time  to  prove  that  the  body 
is  subject  to  distortion  and  jolts  because  of  the  constant 
weave  of  the  frame  when  the  car  is  in  motion.  This  fact 
is  common  knowledge.  An  open  car  can  absorb  a  great 
deal  of  these  strains,  because  it  is  less  rigid  than  the 
closed  car.  Therefore  the  weave  does  not  appreciably 
shorten  the  life  of  the  body,  provided  the  body  can  weave 
in  unison  with  the  frame  and  provided  the  weave  can  be 
absorbed  at  points  where  the  panels  meet  but  are  not 
welded. 

The  closed  body  with  a  permanent  roof  is  rigid.  The 
jolts  are  like  hammer  blows  administered  directly  on  the 
body.  The  accompanying  illustration  shows  one  method 
of  supporting  the  body  semi-independent  of  the  chassis 
and  thus  augmenting  the  power  of  the  rear  springs  to 
absorb  the  shocks. 

In  working  out  this  new  idea,  the  writer  intended  that 
the  appearance  of  the  car  should  not  be  materially  differ- 
ent than  that  of  the  ordinary  car  when  completed,  and 
that  any  devices  added  should  not  appear  grotesque.  The, 
illustrations  showing  the  side  view  of  the  completed  car, 
together  with  a  miniature  of  the  front,  back  and  top, 
will  indicate  the  degree  to  which  he  has  accomplished 
his  purpose. 

The  side  view  has  been  utilized  to  show  the  new  method 
of  suspension,  as  has  the  section  of  the  rear  view.  The 
two  sectional  views  show  in  larger  size  the  detail  of  the 
support. 

Looking  first  at  the  side  view,  it  will  be  noted  that 
there  are  two  supports  on  each  side  for  connecting  the 


body  to  the  frame.  The  supports  are  indicated  on  the 
drawing.  The  front  support  is  near  the  dash  and  is  sim- 
ply a  pin  or  socket.  The  pin  is  fastened  to  the  frame  and 
the  socket  to  the  body,  so  that  the  body  can  move  up  and 
down  at  the  rear,  rotating  on  the  pin  support  at  the  front. 
The  chief  point  is  that  the  body  sills  are  outside  the 
frame,  with  sufficient  clearance  to  allow  the  chassis  frame 
to  move  freely  up  and  down  within  the  space  allotted, 
without  touching  body  sills  or  floorboards.  As  the  body 
will  be  supported  only  at  the  ends,  the  weight  of  the 
body  must  be  supported  between  these  extremes.  A  truss 
with  two  turnbuckles  provides  this  support.  The  truss 
rod  is  anchored  to  the  irons  that  form  the  supports  and 
the  body  frame,  therefore,  is  an  entirely  self-supported 
unit.  The  truss  is  outside  the  chassis  frame  and  is  hid- 
den by  the  splasher  forward  of  the  rear  mudguard. 

Assembly  Advantages 

The  splasher  is  of  the  type  chiefly  used  on  roadsters 
and  touring  models.  Steps  are  used  in  place  of  runboards 
to  simplify  the  assembling  of  the  body  to  the  chassis. 
This  assembly  can  be  accomplished  simply  by  making 
connection  at  the  four  points.  The  splashers  and  rear 
mudguards  can  be  put  on  the  body  before  the  body  is 
set  on  the  frame  of  the  car.  Thus  the  inconvenience  of 
assembling  the  rear  guards  to  the  body  after  the  body  is 
mounted  is  avoided.  The  whole  body,  splashers,  and 
rear  guards  can  be  raised  above  the  frame  and  lowered 
until  the  pins  can  be  slipped  into  place.  Then  the  front 
guards  can  be  connected  to  the  splasher  and  the  car  is 
complete.  During  the  entire  operation  the  truss  is  ac- 
cessible for  the  purpose  of  adjusting  the  door  openings. 

The  enlarged  side  view  shows  the  body  supported  on  an 
arm  that  in  turn  is  supported  at  the  rear  to  a  movable 
linkage  to  the  frame.  At  the  front  it  rests  on  a  spiral 
spring,  that  in  turn  is  supported  at  the  bottom  from  the 
body.  Opposite  the  spring  at  the  top  is  a  rubber  bumper. 
When  the  chassis  is  forced  or  thrown  quickly  upward,  the 
movement  instead  of  being  transmitted  to  the  body  as  a 
shock  will  communicate  its  force  to  the  end  of  the  arm 
supporting  the  body  at  the  point  where  it  it  attached. 
This  will  throw  the  forward  end  of  the  arm  down  at  the 
front  against  the  spring,  and  as  the  spring  action  is 
quickly  responsive,  the  result  will  be  that  the  upward 
throw  of  the  chassis  frame  will  simply  register  on  the 
spring,  and  the  body  being  supported  at  the  center  of  the 
arm  movement,  remains  fairly  stationary  during  a  vigor- 
ous oscillating  action  of  the  chassis. 

The  principal  function  of  this  compensating  device  is 
to  provide  for  the  upward  thrust  of  the  frame.  When 
riding  level  there  will  be  no  action  different  than  with  the 
average  car.  When  the  one  side  of  the  car  drops  into  a 
deep  hole,  naturally  the  side  of  the  body  will  follow,  be- 
cause it  is  tied  together.  The  rubber  bumper  will  help  a 
trifle,  however,  and  the  action  will  certainly  be  easier 
than  when  the  body  is  bolted  tight  to  the  frame.  But  as 
stated  before,  the  device  is  primarily  to  absorb  the  sudden 
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up  jolts,  by  permitting  the  frame  to  rise  without  taking 
the  body  with  it.  And  since  the  action  is  one  way,  there 
will  not  be  an  added  oscillation  to  the  body  when  condi- 
tions are  normal. 

The  Cost  Phase 

In  determining  the  practicability  of  any  new  design, 
the  question  of  cost  is  always  important.  It  is  fair  that 
the  design  should  be  examined  from  the  cost  as  well  as 
the  engineering  standpoint.  Viewing  this  new  idea  from 
the  cost  angle,  several  definite  points  appear.  The  chief 
factor  in  the  new  design  tending  to  increase  cost  is  the 
expense  of  truss  and  forgings  at  back  and  front.  These 
parts  must  be  real  safety  appliances.  Steel  castings  would 
probably  be  the  best  material  for  combining  the  requisite 
strength  with  reasonable  cheapness. 

Several  points  in  regard  to  the  production,  however, 
tend  to  offset  the  increased  cost  mentioned.  These  may 
be  listed  as  follows: 

1.  Saving  in  mounting  body  on  frame.  Guards  and 
splashers  can  be  put  on  before  body  is  mounted. 

2.  Saving  of  time,  labor,  and  material  in  putting  on 
neversqueak  material  and  bolts. 

3.  Saving  of  trouble  which  often  occurs  when  bolts 
pull  body  out  of  true  and  doors  will  not  work. 
In  such  cases  the  bolts  have  to  be  loosened,  the 
body  shimmed  up,  and  tried  out  for  door  clearance. 

4.  Greater  ease  in  riding  in  rear  seat  increases  the 
life  of  body,  because  body  does  not  register  all 
road  bumps. 

A  fair  comparison  of  costs,  considering  as  factors  the 
increased  life  of  the  body  and  the  elimination  of  many 
customers'  kicks,  will  show  that  the  first  cost  of  adding 
this  or  some  similar  device  will  not  be  prohibitive  in  any 
sense.  Moreover,  this  initial  cost  will  be  so  nearly  bal- 
anced by  the  cost  of  the  parts  displaced  and  the  time 
saved  that  cost  will  not  be  a  factor  in  determining  its 
adoption,  once  its  effectiveness  has  been  demonstrated. 

The  tentative  plan  suggested  is  not  to  be  confused  with 
something  that  has  been  tried  out  and  tested.  It  cannot 
be  referred  to,  therefore,  as  something  that  definitely  will 
alleviate  the  problem  that  has  brought  the  idea  to  the 
writer. 

This  design  is  set  forward  merely  as  the  outcome  of 
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thought  expended  in  trying  to  find  some  way  of  improving 
the  form  of  body  suspension  in  use.  The  idea  of  having 
the  body  suspended  and  of  allowing  a  semi-swinging  mo- 
tion for  body  play  is  based  on  the  idea  in  use  on  old  car- 
riage construction.  There  the  body  was  suspended  from 
straps.  Cumbersome  as  this  form  of  suspension  appears, 
it  made  a  wonderfully  easy  riding  coach,  and  the  adop- 
tion of  steel  springs  seldom  if  ever  were  as  easy  for  the 
passenger  as  the  straps  that  they  superseded.  Therefore 
with  this  idea  in  mind  as  the  basis  for  a  plan,  the  writer 
has  approached  the  subject  with  the  result  above  illus- 
trated. The  idea  is  presented  with  the  purpose  of  start- 
ing on  the  first  lap  of  investigation  designed  to  clean  up 
mooted  body  questions  that  have  remained  too  long  in  the 
background,  simply  because  other  matters  more  vital  to 
the  life  of  the  car  had  to  be  settled  first.  Too  often  those 
in  charge  of  the  body  department  in  car  factories  are  not 
practical  men  in  the  sense  of  having  had  body  experi- 
ence. This  is  so  because  the  bodies  are  more  often  than 
not  made  outside  the  factory  by  contractors  and  the  fac- 
tory body  man  is  frequently  an  executive  who  arranges 
for  the  quantity  and  price,  relying  on  the  contractor  for 
the  practical  part  of  the  work.  Under  this  plan,  the  fac- 
tory representative  is  really  a  production  man  rather  than 
an  engineer.  Therefore  it  has  taken  time  to  arrive  at  the 
stage  of  putting  the  spotlight  on  body  troubles  and  treat- 
ing them  from  an  engineering  point  of  view  and  of  trying 
to  eliminate  the  difficulties  at  the  source. 


German  Car  Prices  Rise 

INCREASES  ranging  from  125  to  130  per  cent  v/ere  The  1920  prices  for  motor  trucks  also  showed  sharp  in- 
made  in  the  prices  of  passenger  automobiles  in  1920  creases,  practically  the  same  as  those  for  passenger  cars, 
in  Germany.  According  to  information  furnished  by  the  but  not  so  great  from  a  percentage  basis  because  of  the 
Deutsche  Automobilhaendlerverband  (German  Associa-  higher  bases  applying  at  the  first  of  the  year.  Prices  of 
tion  of  Automobile  Dealers)  of  Berlin,  and  forwarded  to  motor  trucks  were  as  follows,  there  being  a  drop  begin- 
the  Bureau  of  Foreign  and  Domestic  Commerce,  by  How-  ning  in  September: 

ard    W.   Adams,   Berlin,   American   representative   of   the  2-ton            3-ton            4-ton 

Department  of  Commerce,  the  prices,  in  marks,  of  automo-  jan    jq                                   60  000          70  000          75  000 

biles  in  Germany  for  1920  were  as  follows:  Feb.   4    ...............       80,000          88,000          93^000 

5  Horsepower      10  Horsepower     16  Horsepower  May   *    120,000         130,000         140,000 

To„    10  ,fl™  ,om  ,,„„„  June   11    120,000         130,000         140,000 

Jan.    10..          18,000                              .!2,l)()0                               I  1   Ooo  monnn             iionnn             i  oo  nnn 

Feb.  11..       31,500  :„;,,„„.  71,750  *pt8    102,000         112,000         122,000 

May  1  .  .        39,376  70,000  X!..r,x7  Dec-  21   102'000         112'000         122'000 

June   11.       40,000                    75,000                    ic.oihi  There  was  a  much  greater  fluctuation  in  the  prices  of 

Sept.   3  .       37,500                   70,000                   xn.ooii  used  cars,  both  passenger  and  trucks,  during  1920.     The 

Dec.  21  .      40,000                  77,000                  J2.000  heavy   increases  in   thc  prices  of  passenger  automobiles 

The  figures  in  the  foregoing  table  represent  the  mini-  was  not  so  much  the  result  of  the  generally  enhanced  cost 

mum   domestic  prices  as   furnished   the   Federal   Depart-  of  labor  and  materials  as  it  was  the  effect  of  the  new  tax 

ment  of  Export  Control  in  application  for  export  permits,  on  turnover  of  Dec.  24,   1919,  which  went  into  effect  on 

These  prices  apply  to  new  passenger  automobiles  of  aver-  Jan.   1,    1920.     This  measure  carries  with  it  a  tax  of  15 

age  grade.     The  finer  grade  passenger  automobiles  com-  per  cent  upon  certain   articles  of  luxury,    including  pas- 

manded  prices  relatively  higher  than  those  indicated.  senger  automobiles. 
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Problems  and  Possibilities  of  the 
Aluminum  Piston 


The  aluminum  piston  has  been  rather  widely  adopted  both  in  America 
and  England  for  automobile  work.  It  played  an  important  part  in  air- 
plane engine  development.  Its  various  advantages  and  limitations  are 
discussed  here  in  detail  by  an  eminent  authority  on  this  subject. 

ByDr.  Walter  Rosenhain,  F.R.S. 


THAT  the  aluminum  piston  played  a  very  important 
part  in  the  development  of  the  airplane  engine 
during  the  war  is  an  undoubted  fact.  Whether  it 
will  attain — or  retain — an  equally  important  place  in  au- 
tomobile engines  remains  for  the  future  to  prove,  but  it  is 
undoubtedly  being  widely  adopted  both  in  England  and 
America.  That  there  are  very  wide  differences  between 
the  airplane  engine  and  the  automobile  engine  is,  of 
course,  fully  recognized,  and  the  question  arises  whether 
these  differences  seriously  affect  the  value  of  the  aluminum 
piston  for  the  latter  purpose.  We  can  form  some  opinion  . 
upon  that  question  by  considering  the  various  factors 
which  determine  the  utility  of  the  light  alloy  piston  in  all 
types  of  engine. 

At  first  sight,  the  value  of  a  piston  made  of  a  light 
alloy  of  aluminum  would  appear  to  reside  in  this  very 
fact  of  lightness;  a  saving  of  weight  in  any  part  of  an 
engine,  whether  for  service  in  the  air  or  on  the  road, 
would  seem  to  be  valuable,  and  particularly  so  in  a  fast 
moving,  reciprocating  part.  Yet  in  aero  engine  practice, 
saving  of  weight  by  the  use  of  light  alloy  pistons  has 
always  been  a  minor  consideration.  Actually,  the  alloys 
used  have  always  been  regarded  as  very  considerably 
weaker  than  cast  iron,  and  the  sections  of  the  piston  cast- 
ings as  used  for  cast  iron  have  always  been  considerably 
increased  when  that  material  has  been  replaced  by  an  alu- 
minum alloy,  with  the  result  that  the  aluminum  piston 
has  often  been  quite  as  heavy  as  the  iron  one  which  it 
has  replaced.  Thus  one  possible  advantage  of  the  alu- 
minum alloy  piston  has  been  deliberately  sacrificed,  and 
in  the  case  of  the  modern  alloys,  which  attain  a  strength 
quite  comparable  with  that  of  cast  iron  even  at  the  work- 
ing temperature  of  the  piston,  such  a  sacrifice  has  been 
very  largely  unnecessary  from  the  point  of  view  of 
strength  and  stiffness.  It  has,  however,  had  a  counter- 
vailing advantage  from  a  point  of  view  next  to  be  dis- 
cussed. 

Heat   Conductivity,   Not  Weight,   the   Prime   Advantage 

The  real  advantage  to  be  derived  from  the  use  of  an 
aluminum  alloy  piston  undoubtedly  resides  in  the  fact 
that  these  alloys  possess  a  very  much  higher  power  of 
conducting  heat  than  cast  iron.  If  such  units  are  chosen 
that  the  thermal  conductivity  of  cast  iron  stands  at  11, 
that  of  pure  aluminum  is  52,  while  most  of  the  alloys 
which  have  been  used  for  pistons  have  a  thermal  conduc- 
tivity in  the  neighborhood  of  40,  or  nearly  four  times  that 
of  cast  iron  or  steel.  A  piston  having  a  given  cross  sec- 
tional area  in  those  parts  which  serve  to  conduct  away 
the  heat  will  therefore  carry  away  approximately  four 
times  as  much  heat  if  made  of  an  aluminum  alloy  than  if 


made  of  iron.  Further,  if  the  section  of  the  piston  is  in- 
creased so  as  to  bring  the  weight  approximately  up  to 
that  of  an  iron  one,  this  capacity  for  conducting  away 
heat  may  be  further  multiplied  by  2  or  2.5.  This  power 
of  increased  cooling  of  the  combustion  space  has  proved 
extremely  valuable  in  the  aeroplane  engine.  There  the 
power  output  of  a  unit  of  given  weight  was  limited,  in 
one  direction,  by  the  amount  of  compression  to  which  the 
explosive  mixture  in  the  cylinder  could  be  exposed  before 
ignition.  This  admissible  compression  ratio  depends  upon 
the  temperature  which  the  compressed  gases  attain,  since 
too  high  a  temperature  leads  to  preignition.  Thanks  to 
the  cooling  effect  of  the  aluminum  alloy  pistons,  it  be- 
came possible  to  increase  the  compression  ratios  of  the 
engines  without  risk  of  preignition,  thus  producing  a 
very  marked  increase  in  power,  running  in  some  cases  up 
to  something  like  20  per  cent  and  at  the  same  time  effect- 
ing a  decrease  in  fuel  consumption  per  horsepower  hour. 
The  actual  difference  in  temperature  which  gave  rise  to 
these  results  has  been  estimated  in  various  ways — since 
direct  measurement  of  the  temperature  of  the  head  of  a 
working  piston  is  by  no  means  easy.  Two  estimates  ob- 
tained in  very  different  ways,  however,  both  lead  to  a 
similar  figure, — viz.,  that  the  head  of  an  aluminum  piston 
of  good  design  never  rises  much  above  a  temperature  of 
450  deg.  Cent.,  while  in  a  cast  iron  piston  in  the  same 
type  of  engine  temperatures  of  450  deg.  Cent,  may  be 
exceeded. 

Advantages  and  Disadvantages  of  Aluminum  Pistons 

In  the  airplane  engine,  where  the  highest  possible  effi- 
ciency, not  only  in  regard  to  fuel  consumption,  but  more 
especially  in  power  output  per  unit  of  weight,  is  of  su- 
preme importance,  there  could  be  no  doubt  of  the  very 
great  value  of  the  advantages  to  be  gained  by  the  use  of 
the  light  alloy  piston.  For  the  automobile  engine,  how- 
ever, conditions  are  distinctly  different  and  other  factors 
enter  largely  into  the  problem.  Yet  here,  too,  engine  effi- 
ciency both  in  regard  to  weight  and  to  fuel  consumption 
is  of  considerable  importance,  and  is  likely  to  be  increas- 
ingly so  in  the  future.  There  is,  further,  the  undoubted 
fact  that  it  is  better  for  an  engine  in  every  way  if  the 
temperature  of  the  combustion  head  can  be  kept  down. 
This  is  particularly  so  in  the  case  of  air  cooled  engines, 
but  even  when  there  is  water  cooling,  such  matters  as 
lubrication  and  others  are  favorably  affected  by  keeping 
down  the  temperature.  The  aluminum  alloy  piston,  there- 
fore, has  a  certain  definite  advantage  even  in  the  auto- 
mobile engine,  and  the  only  question  which  can  affect  its 
widespread  adoption  is  whether  the  disadvantages  which 
may  attach  to  it  outweigh  the  gain.     This  is,  necessarily, 
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a  matter,  for  the  individual  judgment  of  each  designer 
and  one  upon  which  actual  service  experience  must  be  con- 
sulted before  final  judgment  can  be  given.  All  that  can 
be  done  here  is  to  state  briefly  some  of  the  factors  of  the 
problem. 

Probably  the  most  serious  disadvantage  of  the  alumi- 
num' alloys  from  the  point  of  view  of  their  use  as  pistons 
is  their  relatively  high  coefficient  of  thermal  expansion. 
The  various  alloys  which  have  been  used  or  advocated  for 
pistons  do  not  differ  very  much  from  one  another  in  this 
respect,  the  coefficient  of  expansion  lying  in  all  of  them 
in  the  neighborhood  of  0.000023  per  deg.  Cent.,  as  com- 
pared with  0.000010  for  iron  or  steel.  The  aluminum  pis- 
ton, for  a  given  rise  in  temperature,  will  therefore  ex- 
pand about  two  and  a  half  times  as  much  as  One  made  of 
iron,  but — it  must  be  remembered — under  similar  work- 
ing conditions,  the  light  alloy  piston  will  not  get  nearly 
so  hot.  If  we  accept  the  maximum  working  temperatures 
mentioned  above — 250  deg.  Cent,  and  450  deg.  Cent. — it 
will  be  seen  that  the  actual  expansion  of  the  hottest  parts 
of  the  two  pistons  will  not  be  very  different — the  expan- 
sion of  the  aluminum  alloy  piston  head  being,  perhaps, 
50  per  cent  greater  than  that  of  the  iron  one.  In  view  of 
the  fact  that  these  expansions  are  themselves  extremely 
small,  this  difference  does  not  amount  to  very  much.  It 
does,  of  course,  demand  a  slightly  greater  clearance  allow- 
ance between  piston  and  cylinder  when  cold,  and  this  is 
sometimes  objected  to  on  the  ground  of  causing  "piston 
slap"  when  the  engine  is  started  from  cold.  Even  this, 
however,  can  be  very  considerably  reduced  by  a  device 
which  takes  account  of  the  fact  that  the  lower  or  "skirt" 
end  of  the  piston  is  always  very  much  cooler  than  the 
head  when  the  engine  is  working.  It  is,  therefore,  pos- 
sible to  make  the  initial  clearance  (when  cold)  between 
the  piston  and  cylinder  distinctly  smaller  at  the  skirt  end 
of  the  piston.  This  closer  fit  of  the  piston  skirt  tends  to 
prevent  "slap"  to  a  very  considerable  extent. 

Heat  Treatment  for  Aluminum  Pistons 

It  may  be  objected  at  this  point  that  in  practice  it  has 
been  found  necessary  to  allow  much  larger  initial  clear- 
ances with  aluminum  pistons  as  compared  with  those 
made  of  iron  or  steel  than  the  above  remarks  would  sug- 
gest. This  kind  of  experience,  however,  is  really  the  re- 
sult of  employing  aluminum  alloy  castings  for  pistons 
without  proper  previous  treatment.  Such  thin  walled 
hollow  castings  of  light  alloys,  owing  to  their  high  shrink- 
age and  high  thermal  expansion,  are  often  very  consider- 
ably stressed  internally  when  taken  from  the  mold.  Even 
during  machining  they  sometimes  show  signs  of  slight 
distortion  when  the  outer  layers  are  removed.  When  a 
casting  in  this  condition  is  put  into  an  engine  and  ex- 
posed to  heat  and  vibration,  there  is  a  great  tendency 
for  a  further  release  of  stress  to  occur,  with  resulting 
distortion  of  the  piston.  This  is  not  to  be  confused  with 
what  is  often  spoken  of  as  "growth"  of  such  castings; 
here  there  is  no  real  growth  at  all,  but  merely  a  slight 
change  of  shape  resulting  from  the  release  of  internal 
stresses.  Yet  such  slight  distortion,  perhaps  rendering 
the  piston  slightly  oval  instead  of  circular  in  section,  will 
make  the  piston  much  too  tight  in  the  cylinder  unless  ex- 
cessive initial  clearance  has  been  allowed.  Fortunately, 
there  is  a  simple  remedy  for  this  difficulty:  If  the  ca  I 
ings,  before  being  machined,  are  "annealed"  by  simply 
heating  them  up  to  a  temperature  a  little  above  400  deg. 
Cent,  (but  not  above  450  deg.  Cent.),  followed  by  moder- 
ately slow  cooling,  then  such  subsequent  distortion  can- 
not occur  and  much  smaller  clearances  can  be  safely  em- 
ployed. This  preliminary  annealing  or  baking  also  takes 
care  of  the  very  small  amount  of  real  "growth"  which 
may  occur  in  some  of  the  alloys.     Only  where  the  alloy 


has  been  previously  hardened  by  heat  treatment  does  it 
become  undesirable  to  employ  so  high  a  "baking"  tempera- 
ture as  that  suggested  above.  In  that  case  a  baking  or 
"tempering"  for  several  hours  at  250  deg.  Cent,  is  advis- 
able and  satisfactory. 

The  next  point  to  be  considered  in  regard  to  the  use 
of  aluminum  alloys  for  pistons  is  their  strength,  particu- 
larly when  hot.  The  very  fact  that  such  pistons  have  been 
successfully  used  in  aero  engines  during  the  war  serves 
to  prove  that  their  strength  under  working  conditions  is 
sufficient  for  the  purpose.  None  the  less,  it  is  interest- 
ing to  examine  the  question  of  strength  rather  more 
closely,  since  it  has  been  suggested  above  that,  with  the 
best  of  the  alloys  now  available,  the  strength  at  the  work- 
ing temperature  is  so  good  that  the  pistons  could  safely 
be  made  much  lighter  than  is  the  present  practice.  When 
we  look  at  the  records  of  strength  tests  made  on  various 
piston  alloys,  particularly  at  high  temperatures,  it  is  sur- 
prising that  such  material  should  have  stood  up  as  well 
as  it  has  done  to  the  exacting  conditions  of  piston  service 
in  a  high  speed,  high  duty  aeronautical  engine. 

Alloys  Used  for  Piston  Castings 

A  very  large  number  of  such  pistons  were  made,  dur- 
ing the  war,  of  an  alloy  containing  12  per  cent  of  copper, 
the  remainder  being  aluminum  and  impurities.  At  the 
ordinary  temperature,  this  alloy  in  the  form  of  a  chill 
cast  bar  gives  a  tensile  strength  of  rather  less  than 
22,500  lb.  per  sq.  in.,  and  at  250  deg.  Cent,  this  has  fallen 
to  less  than  8000  lb.  Even  this  compares  favorably  with 
the  usual  casting  alloy  containing  about  13  per  cent  of 
zinc  and  2.5  per  cent  of  copper,  which  at  the  ordinary 
temperature  registers  a  tensile  strength  of  15,000  lb.  per 
sq.  in.,  but  falls,  at  250  deg.  Cent.,  as  low  as  4800  lb. 
This  latter  alloy,  like  all  those  containing  any  consider- 
able proportion  of  zinc,  is  thus  entirely  unsuited  for  use 
in  pistons,  although — curiously  enough — some  German 
airplane  engine  pistons  were  found  to  contain  about  9 
per  cent,  of  zinc.  Investigation  into  the  properties  of 
aluminum  alloys  at  high  temperatures,  however,  soon  led 
to  the  improvement  of  the  alloys.  A  first  step  consisted 
in  the  introduction  of  manganese.  An  alloy  containing 
14  per  cent  of  copper  and  1  per  cent  of  manganese  was 
found  to  possess  a  very  remarkable  property.  Its  tensile 
strength  at  the  ordinary  temperature  was  about  10,000  lb. 
per  sq.  in.,  but  while  in  all  other  aluminum  alloys  the 
strength  falls  off  with  temperature,  in  this  alloy  it  was 
found  to  rise  up  to  a  maximum  which  was  reached  in  the 
neighborhood  of  250  deg.  Cent.,  where  this  alloy  gave  a 
test  of  11,000  lb.  per  sq.  in.  This  alloy,  however,  un- 
doubtedly suffers  from  too  high  a  content  of  copper,  and 
the  stiffening  effect  of  nickel  was  next  studied.  Finally, 
an  alloy  was  evolved  which  contains  4  per  cent  of  copper, 
2  per  cent  of  nickel  and  1.5  per  cent  of  magnesium,  which 
in  the  chill  cast  condition  shows  a  tensile  'strength  of  over 
15,000  lb.  per  sq.  in.,  and  at  250  deg.  Cent,  still  maintains 
a  strength  of  13,500  lb.  per  sq.  in.  More  recently,  by  i»' 
cial  heat  treatment,  the  strength  of  this  alloy  has  been 
increased  to  a  very  marked  degree,  and  its  future  us,-  for 
pistons  is  strongly  indicated.  It  is,  however,  an  alloy 
which  undoubtedly  requires  special  care  in  its  prepara- 
tion, but  the  difficulties  are  no  greater  than  those  inherent 
in  the  adoption  of  any  new  type  of  alloy,  and  they  have 
been  successfully  overcome  by  aluminum  founders  on  quite 
a  large  scale.  Given  a  material  of  this  order  of  strength 
at  the  working  temperature,  there  would  appear  to  be 
no  reason,  from  the  strength  point  of  view,  why  the  light 
alloy  piston  should  be  made  of  greater  section  at  any 
point  than  that  which  serves  well  in  cast  iron.  On  the 
other  hand,  although  adherence  to  the  scantlings  adopted 
with  cast  iron  pistons  will  result   in  an  appreciable  saving 
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of  weight,  it  will  to  that  extent  also  lessen  the  power  of 
the  piston  to  conduct  away  heat  from  the  combustion 
space.  Curiously  enough,  it  would  seem  that  in  the  air- 
plane engine  the  heat  conducting  power  is  of  greater  im- 
portance than  a  saving  of  weight.  In  the  automobile 
engine,  where  compression  ratios  need  not  be  pushed  to 
the  extreme,  on  the  contrary,  it  is  probable  that  a  saving 
in  weight  of  the  pistons,  by  lessening  the  inertia  stresses 
and  generally  reducing  vibration,  may  offer  greater  ad- 
vantages than  the  additional  cooling  power  of  a  piston 
with  thicker  walls.  Whichever  side  of  this  balance  of  ad- 
vantages be  taken  as  greater,  it  is  obvious  that  the  de- 
sign of  the  piston  itself  should  be  carefully  considered, 
not  merely  from  the  point  of  view  of  strength,  but  also 
from  that  of  heat  conduction.  Wall  thicknesses  should  be 
proportioned  so  as  to  correspond,  at  each  point,  with  the 
quantity  of  heat  which  has  to  be  conducted  away,  and  a 
thickening  of  the  piston  walls,  as  a  compensation  for  a 
removal  or  reduction  in  the  size  of  the  customary  internal 
ribs,  would  seem  desirable.  Another  important  point,  also, 
in  regard  to  piston  design  is  that  the  inner  surface  of  the 
piston  head  should  not  be  "pocketed" — i.e.,  it  should  be 
exposed  as  freely  and  directly  as  possible  to  cooling  by- 
splashing  oil.  There  is  also  a  further  factor  of  design  to 
be  borne  in  mind,  and  that  is  facility  of  casting.  Pistons 
should,  wherever  possible,  be  cast  in  chill  (iron)  molds 
with  chill  cores.  These  latter  it  is  necessary  to  remove 
at  the  right  moment  as  soon  as  the  casting  has  "set," 
otherwise  the  contraction  of  the  casting  is  liable  to  make 
it  bind  on  the  core  and  to  split  during  cooling.  The  in- 
terior of  the  piston  should  therefore  be  so  designed  that  a 
metal  core  made  in  two  or  three  simple  parts  can  be 
easily  and  quickly  withdrawn  when  desired. 

Shrinkage  and  Other  Factors  in  Casting 

As  in  other  light  alloy  castings,  defects  are  not  un- 
known in  the  case  of  pistons  cast  in  these  materials.  It 
was  thought  at  one  time  that  different  aluminum  alloys 
possess  widely  different  degrees  of  shrinkage  during 
solidification,  but  careful  measurement  has  shown  that  this 
is  not  the  case  even  in  widely  different  alloys.  In  all  of 
them,  however,  shrinkage  is  considerable  and  must  be 
allowed  for  in  making  the  castings.  The  necessity  of 
removing  a  metal  core  at  the  right  moment  has  already 
been  indicated.  Further,  care  is  required  to  secure  the 
solidification  of  the  casting  in  the  proper  sequence.  If 
thicker  parts  are  connected  together  by  thinner  ones,  pro- 
vision must  be  made  for  "feeding"  these  thicker  parts 
with  liquid  metal  from  some  "gate"  or  "riser."  If  this 
is  not  done,  the  metal — still  partly  liquid — which  has 
filled  these  thicker  spaces  in  the  mold  becomes  cut  off 
from  the  rest  by  the  earlier  freezing  of  the  adjacent 
thinner  parts,  and  the  subsequent  contraction  of  the 
thicker  portions  leads  to  what  is  known  as  a  "draw" — in 
reality  a  shrinkage  cavity  which  is  frequently  distributed 
over  a  certain  region  in  the  form  of  sponginess.  Piston 
castings  containing  such  "drawn"  places  are  very  apt 
to  be  seriously  porous.  It  is,  accordingly,  sound  practice 
to  subject  piston  castings  to  hydraulic  pressure  test  be- 
fore putting  them  into  service.  If  a  spongy  "drawn" 
place  should  become  exposed  to  the  explosion  gases,  the 
piston  is  very  likely  to  be  damaged  by  erosion,  the  hot 
gases  under  pressure  being  forced  into  the  pores  and  then 
rushing  out  again  as  the  pressure  in  the  cylinder  falls. 

At  one  time  it  was  thought  that  the  occasional  failure 
of  aluminum  alloy  pistons  by  what  is  known  as  "burning" 
could  be  ascribed  to  the  existence  of  spongy  places.  Fuller 
experience,  however,  has  shown  that  such  "burning"  can 
occur  with  perfectly  sound  pistons.  In  the  great  major- 
ity of  cases  such  burning  arises  from  defective  lubrication 
leading  to   local   heating.     On   the  other  hand,   it   seems 


probable  that  in  some  cases,  at  all  events,  the  relatively 
very  weak  nature  of  the  alloys  used  for  piston  castings 
is  in  reality  to  be  blamed  for  these  failures.  Owing  to 
the  very  soft,  weak  state  of  some  of  these  metals  at  the 
working  temperatures,  particles  become  loosened  on  the 
heated  surface.  These  are  exposed  to  the  flame  of  the 
explosion  on  all  sides  and  are  melted  at  the  edges,  thus 
giving  rise  to  the  idea  that  the  burning  of  the  piston  is 
due  to  partial  local  melting  of  the  more  fusible  constituent 
of  the  alloy  (the  aluminum-copper  eutectic).  Actually,  the 
body  of  the  piston  does  not  approach  the  temperature 
required  to  melt  this  eutectic  by  several  hundred  degrees. 
At  all  events,  where  the  very  much  stronger  alloys  now 
available  are  employed,  this  cause  of  "burning"  will  be 
eliminated. 

Piston  Pin  Bushes  and  Piston  Rings 

There  are  two  other  points  connected  with  the  alumi- 
num alloy  piston  which  deserve  mention  here;  these  re- 
late respectively  to  the  piston  pin  bushes  or  bearings  and 
to  the  piston  rings.  Taking  the  latter  first,  the  usual 
practice  hitherto  has  been  to  employ  the  ordinary  cast 
iron  ring  with  the  light  alloy  piston,  and  this  combination 
has  worked  satisfactorily.  It  has  been  suggested  that 
the  presence  of  these  relatively  poorly  conducting  rings 
between  the  piston  and  the  cylinder  lessens  the  flow  of 
heat  from  the  one  to  the  other.  This  may  be  true  to  a 
very  slight  extent,  but  the  greater  part  of  the  heat  flow 
must  take  place  through  the  broad  surface  of  the  piston 
skirt  which  takes  its  bearing  upon  the  cylinder  wall  on 
the  side  toward  which  the  piston  is  pressed  by  the 
obliquity  of  the  thrust  of  the  connecting  rod.  A  realiza- 
tion of  this  fact  suggests  the  importance  of  making  this 
surface  large  enough — i.e.,  of  not  making  the  piston  ns  a 
whole  too  short.  Very  short  pistons  have  failed,  not  only 
because  they  did  not  produce  efficient  cooling  but  also  be- 
cause the  bearing  pressure  against  the  cylinder  wall  be- 
came too  high.  Where  this  error  is  avoided,  however, 
the  aluminum  alloy  piston  works  extremely  well  in  a  cast 
iron  or  steel  cylinder.  An  attempt  has  been  made  to 
use  an  aluminum  piston  in  a  cylinder  of  a  similar  light 
alloy,  but  although  a  certain  degree  of  success  has  been 
claimed,  no  serious  attempt  to  introduce  such  a  construc- 
tion into  engine  practice  has  yet  been  made.  Reverting 
to  the  question  of  piston  rings,  however,  there  is  a  cer- 
tain objection  to  the  use  of  the  iron  rings,  since  their 
greater  density  causes  them  to  "hammer"  upon  the  walls 
of  the  grooves  in  the  piston.  In  the  course  of  time  this 
action  tends  to  widen  the  grooves,  which  successively  in- 
tensifies the  evil  by  allowing  greater  amplitude  of  motion 
to  the  rings.  A  curious  metallic,  ringing  sound  is  some- 
times heard  from  an  engine  in  this  condition.  The  use 
of  light  alloy  piston  rings  has  therefore  been  suggested, 
but  no  serious  amount  of  experience  with  these  is  yet 
available,  the  main  doubt  being  whether  they  would  sat- 
isfactorily retain  the  requisite  "spring"  to  maintain  a 
gas  tight  joint  with  the  cylinder. 

Finally,  the  manner  in  which  the  piston  pin  is  to  be 
carried  in  the  light  alloy  piston  remains  to  be  considered. 
A  good  deal  depends  upon  whether  the  pin  is  to  remain 
fixed  in  the  piston,  the  rocking  motion  to  be  taken  by 
the  "small  end"  bearing  of  the  connecting  rod,  or  whether 
the  pin  is  to  "float" — i.e.,  to  be  free  to  rotate  relatively  to 
either  the  piston  or  the  connecting  rod.  In  the  majority 
of  aero  engines  the  latter  state  of  affairs  prevails,  and 
for  that  purpose  the  aluminum  alloy  piston  is  generally 
provided  with  a  cast  iron  bush  which  is  inserted  in  one 
of  two  ways:  it  is  either  "cast  in"  or  screwed  in.  The 
latter  method  requires  no  comment,  but  it  must  be  borne 
in  mind  that  a  tight  screwed  fit  when  cold  is  likely  to 
[Continued  on  page  1301) 
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Engineering  Analysis  of  European 
Four  Wheel  Brakes 

The  four-wheel  braking  system  is  making  great  progress  in  Europe  and 
the  results  achieved  are  worthy  of  serious  attention  from  American  Engi- 
neers. This  article  discusses  the  engineering  features  of  the  chief  types 
and  presents  the  results  of  tests  recently  made.    Uniformity  in  size  noted. 

By  W.  F.  Bradley  and  S.  Gerster 


ALTHOUGH  brakes  on  the  rear  wheels,  or  on  the  rear 
wheels  and  transmission,  are  to  be  found  on  the 
L  vast  majority  of  automobiles,  the  front  wheel 
braking  system  is  making  such  progress,  particularly  in 
Europe,  as  to  be  worthy  the  close  attention  of  all  Amer- 
ican engineers.  The  movement  is  not  at  all  new,  for  at 
various  intervals  during  the  last  twenty  years  more  or 
less  spasmodic  efforts  have  been  made  to  introduce  four- 
wheel  braking.  The  last  time  any  effort  was  made  to 
promote  the  use  of  four-wheel  brakes  was  about  1910, 
when  the  Allen-Liversedge  brakes  appeared  in  England 
and  the  French  engineer  Perrot  produced  the  Argyll 
chassis  with  brakes  on  all  four  wheels. 

The  present  revival,  which  dates  from  the  Armistice, 
differs  from  the  others  by- 
reason  of  the  fact  that  the 
four-wheel  braking  sys- 
tems are  perfectly  satisfac- 
tory. It  cannot  be  denied 
that  the  Perrot  system  as 
used  notably  by  Delage, 
Hispano-Suiza  and  Dar- 
racq,  as  well  as  the  Isotta- 
Fraschini  system,  gives 
perfect  results  from  the 
standpoint  of  the  user  and 
are  infinitely  superior  to 
the  best  brakes  on  rear 
wheels    and    transmission. 

The  fears  that  exist  in  the  minds  of  certain  motorists,  and 
which  are  shared  to  some  extent  by  engineers,  that  four- 
wheel  braking  systems  require  delicate  adjustment  and 
are  apt  to  interfere  with  steering  are  absolutely  un- 
founded. It  has  been  proved  over  and  over  again  that 
when  properly  laid  out  these  braking  systems  require  no 
more  attention  and  are  no  more  delicate  than  any  others. 

Faculty  of  Adjustment 

The  cars  with  a  four-wheel  braking  system  are  far 
above  the  average  in  the  facility  of  adjustment.  This,  of 
course,  is  not  due  to  the  fact  that  brakes  are  placed  on  all 
the  wheels,  but  because  the  complete  design  has  been 
brought  up  to  date  and  adjustment  features  have  been 
given  serious  attention.  As  an  example,  Delage  last  year 
made  a  demonstration  run  of  3200  miles  in  six  consecutive 
days,  running  in  daylight  only  without  a  change  of  driver, 
and  the  total  time  for  adjusting  brakes  and  taking  up  wear 
was  less  than  four  minutes,  and  on  no  occasion  was  it  nec- 
essary to  use  tools. 

The  only  serious  objection  that  can  be  made  against 
four-wheel  brakes  is  their  extra  cost.    The  front  axle  must 


be  specially  laid  out  for  the  extra  stresses  involved  by 
reason  of  the  braking  effort,  and  numerous  additional  parts 
are  required,  this  adding  from  $200  to  $300  per  chassis  to 
production  costs.  It  should  be  observed  that  up  to  the 
present  four-wheel  brakes  have  only  been  applied,  in  Eu- 
rope, to  high  grade  and  costly  automobiles,  to  which  this 
additional  production  cost  could  be  added  without  any  great 
inconvenience.  The  full  list  of  those  actually  in  produc- 
tion on  cars  with  four-wheel  brakes  is  as  follows :  Delage, 
Darracq,  Hispano-Suiza,  Bellanger,  Excelsior,  Metallur- 
gique,  Piccard-Pictet,  Isotta-Fraschini,  Elizalde,  all  of 
these  being  high  grade  jobs.  Delage,  however,  is  now  lay- 
ing out  a  popular  10-hp.  model,  to  be  sold  at  a  competitive 
price,  to  which  front  wheel  brakes  will  be  applied.  This 
will  be  the  first  small  car 
to  be  produced  with  this 
braking  system.  There  is 
every  reason  to  believe  that 
next  year  other  builders  of 
small  and  medium  cars  will 
take  up  this  feature.  A 
development  of  some  im- 
portance is  that  dealers, 
and  particularly  those  with 
racing  experience,  now  un- 
dertake to  transform  cars 
before  delivering  them  to 
clients,  by  adding  front 
wheel  brakes.  This  modifi- 
cation is  undertaken  with  the  Perrot  system,  and  in  every 
case  the  front  axle  is  changed. 

Center  of  Gravity 

The  power  of  rear  wheel  brakes  decreases  as  the  wheel- 
base  is  shortened,  as  the  center  of  gravity  is  raised,  and 
as  this  centre  is  moved  toward  the  front  axle.  The  maxi- 
mum braking  effort  obtainable  with  a  car  having  brakes 
on  all  four  wheels  is  found  bv  the  equation  (1)  : 

P=         RXlX»        (1) 

L+  iLXhXv-) 
This  formula  has  been  drawn  up  in  accordance  with  Fig. 
1,  in  which  G  is  the  centre  of  gravity;  R  the  weight  of 
the  car;  h  the  height  of  the  centre  of  gravity;  I  the  dis- 
tance of  the  centre  of  gravity  from  the  front  axle;  L  the 
wheelbase;  [a  the  coefficient  of  friction,  and  Q  the  weight 
on  the  rear  axle.  Equation  ( 1 )  is  the  result  of  the  two 
equations  of  equilibrium: 

P  =  Q  y.  and  Q  =  RXL  —  P  X  h* 

Ij 

•See  footnote  on  next  page, 


actions    in   braking. 
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Table  I  Distance  covered,  Distance  covered, 

Rear  wheel  brakes  Four  wheel  brakes 

6  miles 3.5  feet  2.1  feet 

20  miles   33.0  feet  19.0  feet 

25  miles   57.0  feet  35.0  feet 

40  miles  173.0  feet  102.0  feet 

50  miles   229.0  feet  137.0  feet 

60  miles   355.0  feet  210.0  feet 

•See  preceding  page. — We  think  this  expression  should  be 
_  K  X  1  _  P  X  h 
V  ~       L      "      L 
The  first  term  of  the  right  hand  side  evidently  represents  the  weight 
on    the    rear   wheels    with    the    car   at    rest   and    the   second    term    the 
amount  of  weight  transferred   from   the  rear  to   the   front   wheels   by 
the  rear  wheel  braking  action.     The  chassis  may  then  be  considered 
fulcrumed    around    the    line    of    rear    wheel    ground    contact    and    the 
moment  of  the  inertia  force  around  this  line  is  Ph.     This  moment  Is 
fl  by  the  moment  of  the  weight  transferred  to  the  front  wheels 
whose  distance  from  the  line  Is  L.     Hence,  ,i    u.    call    the  transferred 

Ph 
weight  w,  we  have  wL  =  Ph,  and  w  =— = — .  Another  method  of  rea- 
soning Is  as  follows:  The  weight  transferred  cannot  be  expressed  by 
Ph,  because  this  Is  a  moment  expressed  in  pound-feet,  and  not  a 
weight.  To  be  made  a  weight  this  must  be  divided  by  a  length 
again. — Editor. 
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on  the  supposition  that  the  mass 
pivots  around  the  point  of  contact 
of  the  front  wheels  with  the 
ground. 

By  applying  this  formula  it  is 
seen  that  when  the  brakes  are  ap- 
plied on  the  rear  wheels  only  the 
rear  axle  is  relieved  of  some  of  its 
load,  which  is  transferred  to  the 
front  axle.  It  is  this  transfer  of 
weight  from  the  rear  to  the  front, 
when  braking  on  the  rear  axle  only, 
which  is  the  cause  of  rear  wheel 
skids  with  which  every  driver  is 
familiar.  This  is  so  well  known 
that  skilled  drivers  frequently  make 
use  of  the  brakes  to  start  a  skid 
which  will  enable  them  to  make  a 
quicker  turn  than  is  possible  with 
the  steering  wheel  only. 

Tests 

When  braking  simultaneously  on 
all  four  wheels,  an  effort  can  be 
obtained  equal  to  the  weight  of  the 
car  multiplied  by  the  coefficient  of 
friction,  this  being  the  maximum 
retarding  force.  Taking  a  specific 
case  of  a  car  weighing  3306  lb.,  of 
which  1980  lb.  on  the  rear  axle, 
Perrot  has  calculated  that  the  re- 
sults shown  in  Table  1  would  be 
obtained  with  rear  wheel  brakes 
only  and  with  brakes  on  all  four 
wheels. 

It  is  interesting  to  compare  these 
theoretical  figures  with  the  practi- 
cal results  obtained  by  the  writer 
on  a  Darracq  eight-cylinder  car 
fitted  with  Perrot  front  wheel 
brakes.  This  was  a  chassis  picked 
haphazard  out  of  the  shops  and 
driven  by  a  mechanic  who  had  not 
been  through  any  special  training 
in  the  use  of  front  wheel  brakes. 

With  its  loaded  test  body  and 
two  men  aboard  the  weights  were 
2204  lb.  on  the  front  axle  and  2623 
lb.  on  the  rear  axle.  Tests  were 
made  on  an  ordinary  macadam 
road,  on  two  different  days,  the  first 
being  very  wet  and  the  second  being 


Table  II— Darracq  Tests 

Four  wheel  brakes, 
Distance  covered  Conditions 

20  miles    28.4  feet  Dry  Tarmac   road 

30  miles   40.0  feet  Dry  Tarmac  road 

30  mlies   54.6  feet  Dry  macadam 

30  miles   65.6  feet  Wet  macadam 

40  miles   105.0  feet  Dry  macadam 

40  miles   108.0  feet  Dry  Tarmac  road 

40  miles   98.4  feet  Wet  macadam 

50  miles   137.7  feet  Dry  macadam 

50  miles    147.6  feet  Wet  macadam 

60  miles   229.6  feet  Dry  macadam 

60  miles   239.5  feet  Wet  macadam 

Rear  wheel  brakes  only 

30  miles    122.9  feet  Dry  macadam 

40  miles   242.7  feet  Dry  macadam 

50  miles   3i9.8  feet  Dry  macadam 

60  miles   429.7  feet  Dry  macadam 
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quite  dry.  On  the  dry  day  some 
tests  were  also  made  on  a  Tarmac 
type  road,  when  it  was  found  that 
quicker  stops  could  be  made  up  to 
35  m.p.h.,  but  beyond  this  speed  the 
car  could  be  stopped  in  a  shorter 
distance  on  ordinary  macadam. 
With  the  same  chassis  and  on  the 
same  road,  tests  were  made  with 
the  rear  wheel  brakes  only  with 
the  results  in  Table  II.  The  Dar- 
racq  used  for  these  tests  has  steel- 
lined  aluminum  drums  of  16  in.  di- 
ameter, with  Ferodo  lined  shoes  of 
2  in.  face  width. 

The  figures  were  obtained  by 
running  the  car  at  the  required 
speed  and  dropping  a  sandbag 
overboard  at  the  moment  the  signal 
was  given  to  the  driver  to  stop. 
The  distance  was  measured  from 
the  point  when  the  sandbag  hit  the 
ground  (care  being  taken  to  see 
that  the  bag  did  not  slide  on  the 
road)  to  the  centre  of  the  chassis. 
At  high  speeds  it  was  rather  diffi- 
cult to  obtain  coordination  between 
the  dropping  of  the  bag  and  the  ap- 
plying of  the  brakes,  and  several 
tests  were  made  when  this  was  in 
any  doubt.  It  is  obvious  that  these 
figures  could  'be  improved  on,  if 
desired,  but  their  value  lies  in  the 
fact  that  they  are  quite  normal  and 
represent  the  distances  in  which 
any  driver  could  pull  up  with  a  car 
of  this  weight  and  this  brake  equip- 
ment. 

It  is  interesting  to  examine  these 
practical  tests  from  a  theoretical 
standpoint,  calculating  the  distance 
in  which  the  car  can  be  stopped  by 
the  formula. 

Distance  required  to  stop: 
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L.  =  0.00393 


PV 


and  taking  as  the  coefficient  of  ad- 
herence of  the  wheels  to  the  road 
0.60.  The  comparative  results  are 
shown  in  Table  3. 

Theoretical  and  Practical  Relation 

It  will  be  observed  that  in  the 
case  of  brakes  on  all  four  wheels 
there  is  very  little  difference  be- 
tween the  theoretical  figures  and 
those  obtained  by  the  practical  test. 
In  the  case  of  rear  wheel  brakes 
only  the  difference  is  greater, 
theory  showing  a  much  shorter 
stopping  distance  than  is  obtained 
in  practice.  This  is  due  to  the  fact 
that  when  brakes  are  applied  on 
the  rear  wheels,  a  portion  of  the 
weight  on  the  rear  axle  is  trans- 
ferred to  the  front  axle,  and  this 
reduction  of  weight  on  the  rear  is 

not  taken  into  consideration  in  the  calculations  as  usually 
made. 

Claims  have  been  made  for  considerably  better  perform- 


Flgs.   5-S— Brake   connection   layouts   on   the    Darracq,    Hlspano-Sulza.    Isotta-Fraschlni 
and   Metallurglque.     In  each  case  there   Is  one  pedal  and   one   brake  lever. 

ance  than  the  above,  and  the  following  figures  have  been 
published  as  actual  performance  results  for  a  hydraulic 
four-wheel  braking  system: 
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.   9 — Front 

Wheel    brake 

of 

Dufou 

r 

truck 

(1904). 

Speed 
15  miles 
20  miles 
30  miles 
40  miles 
60  miles 

Stopping  distance 

9  feet 

16  feet 

36  feet 

64  feet 

144  feet 

An  examination  shows  that  these  are  not  performance 
but  theoretical  figures,  for  in  every  case  from  15  to  60 
miles  an  hour  the  coefficient  of  adherence  is  found  to  be 
0.834.  Obviously  the  coefficient  of  adherence  is  not  abso- 
lutely uniform  in  any  series  of  practical  tests  over  a  wide 
range  of  speeds.  Further,  the  coefficient  adopted  is  too 
high,  0.6  being  a  much  more  reasonable  figure  than  0.834. 
Figures  such  as  these  are  harmful  by  reason  of  the  wrong 
impression  they  convey  regarding  the  value  of  four-wheel 
brakes. 

On  all  cars  built  in  Europe  the  brakes  are  applied  simul- 
taneously on  the  front  and  rear.  There  is  no  attempt  to 
apply  the  rear  wheel  brakes  ahead  of  the  front  wheel 
brakes,  nor  has  any  such  arrangement  been  found  neces- 
sary in  practice.     The  only  exception  to  the  above  is  the 


Fig.  10 — Scat  front  wheel  brake  of  1910  showing  inclined  steering 
pivot. 


Bellanger,  Fig.  2,  on  which  car  the  front  and  the  transmis- 
sion brakes  are  applied  simultaneously  by  the  pedal,  and 
the  rear  wheel  brakes  are  operated  by  side  lever.  Before 
the  war  Isotta-Fraschini  had  independent  control  of  front 
and  rear  wheel  brakes,  the  side  lever  being  for  the  front 
and  pedal  for  the  rear.  In  practice  the  arrangement  was 
not  good,  and  the  latest  type  Isotta-Fraschini  brakes  simul- 
taneously on  all  four  wheels.  Various  systems  of  brake 
application  are  in  use:  straight,  diagonal,  with  equalizing 
mechanism,  and  without  equalizers. 

Table  III 

Speed  Rear  brakes  only  Four  wheel  brakes 

Miles  Theoretical  Practical  Theoretical       Practical 

20    41.2                  22.1  "28.4 

30    93.1  122.9  50.0  54.6 

40    165.6  242.7  89.0  105.0 

50    258.8  319.8  139.0  137.7 

60    372.0  429.7  201.0  229.6 

Excelsior   (Fig.  3)   brakes  diagonally,  so  that  the  pres- 
sure is  equalized  at  opposite  corners,  and  if  a  brake  cable 


Flq.    11 — Delage 


above   axle 


Fig.   12— Metallurglque  brake 
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Fig.    13 — Detail   of    Darracq    brake   operating    mechanism 
on    front    wheel. 

broke  a  front  and  a  rear  wheel  on  opposite  sides  would 
still  get  the  same  braking  effort.  This  is  one  of  the  pat- 
ented features  of  Perrot's  system,  and  was  used  by  him 
on  the  first  Argyll  cars  to  have  four  wheel  brakes.  Curi- 
ously, however,  those  firms  producing  under  Perrot  license 
do  not  adopt  this  particular  feature. 

Delage,  who  has  had  more  practical  experience  than  any 
other  firm  on  front  wheel  brakes,  builds  under  Perrot  li- 
cense and  brakes  by  pedal  through  two  bevel  type  differ- 
entials (Fig.  4).  There  is  a  brake  on  the  transmission, 
operated  by  hand,  but  its  only  practical  use  is  to  lock  the 
car  in  a  standing  position.  On  the  new  10-hp.  type  now 
going  into  production  Delage  has  abandoned  the  transmis- 
sion brake.  As  under  French  law  there  must  be  two  inde- 
pendent sets  of  brakes,  it  is  assumed  that  the  rear  wheel 
brakes  will  be  operated  by  lever  as  well  as  by  pedal.  Some 
such  arrangement  is  necessary  in  order  to  lock  the  car  in 
a  standing  position. 

Darracq  has  simultaneous  operation  of  the  four  brakes 
by  pedal  or  by  lever  (Fig.  5),  but  unlike  the  Delage  there 
is  no  equalizing  mechanism.  After  long  road  tests  of  the 
two  types  it  is  difficult  to  determine  which  has  the  advan- 
tage in  this  particular  respect.  On  the  Darracq  it  is  nec- 
essary to  adjust  the  two  front  and  the  two  rear  wheels  to- 
gether, but  once  adjusted  there  appears  to  be  no  tendency 
for  them  to  wear  unevenly.  On  the  Delage,  on  the  other 
hand,  any  differences  between  the  two  wheels  forming  a 
pair  will  be  taken  care  of  by  the  differential.  Obviously 
the  Darracq  is  a  cheaper  production  job. 

Hispano-Suiza  is  the  only  one  making  use  of  a  relay 
brake,  as  shown  in  Fig.  6.  This  device  has  been  adopted 
in  order  to  reduce  the  effort  required  to  apply  the  brakes, 
and  is  successful  to  such  an  extent  that  the  pressure  re- 
quired on  the  brake  pedal  is  hardly  any  more  than  that  for 
the  accelerator.  On  the  Hispano-Suiza  all  four  brakes  are 
applied  by  pedal,  but  the  rear  wheel  brakes  can  be  applied 
separately  by  lever. 


Isotta-Fraschini  brakes  by  means  of  pedal  on  all  four 
wheels,  or  by  means  of  the  central  lever,  shown  in  Fig.  7. 
Metallurgique  is  rather  special  with  the  use  of  rear  wheel 
drums  having  twice  the  width  of  those  at  the  front  and 
containing  double  brakes,  one  set  being  connected  up  to 
the  front  and  operated  by  pedal,  and  the  second  set  being 
controlled  by  hand.  There  is  no  brake  on  the  transmission. 
The  layout  is  shown  in  Fig.  8. 

There  is  a  certain  historic  interest  in  noting  that  one  of 
the  first  front  wheel  brakes  was  used  on  the  Dufour  truck 
in  1904  (Fig.  9).  This  brake  was  very  defective,  for  the 
axis  of  the  steering  pivot  being  a  considerable  distance 
from  the  point  of  contact  of  the  wheel  with  the  ground, 
there  was  a  reaction  on  the  connecting  rod  when  the 
brakes  were  applied,  and  when  one  wheel  was  on  dry 
ground  and  the  other  on  a  wet  patch,  there  was  consider- 
able reaction  on  the  steering  gear. 

When  front  wheel  brakes  came  up  again  in  1910,  on  the 
Allen-Liversedge,  the  Argyll,  and  the  Scat  cars,  the  ex- 
tended axis  of  the  steering  pivots  cut  the  axis  of  the  wheels 
at  their  point  of  contact  with  the  ground,  as  shown  in  Fig. 
10,  which  represents  the  Scat  brakes  of  that  period,  so 
that  the  steering  was  not  affected  by  unequal  braking  ef- 
forts on  the  front  wheels. 

All  modern  four-wheel  brakes  are  on  this  principle, 
while  the  brakes  themselves  may  be  divided  into  two  dis- 
tinct classes — those  built  on  the  Perrot  system  with  the 
cam  and  operating  mechanism  mounted  above  the  axle,  as 
shown  in  Fig.  11,  on  the  Delage  and  as  also  used  by  Dar- 
racq and  Hispano-Suiza,  and  those  on  the  Isotta-Fraschini 
system  with  the  cam  below  the  axle.  This  latter  design  is 
adopted  by  Excelsior,  Metallurgique  (Fig.  12),  Bellanger, 
and  Piccard-Pictet. 

With  the  Perrot  system  an  extremely  flexible  connection 
is  required  from  frame  member  to  the  brake  drum.  The 
brake  camshaft  is  telescopic  and  is  carried  at  its  outer  ex- 
tremity on  the   frame  member.     Alternative   methods  of 


-Ball    universal     Joint   in   brake  car 
lurglque. 


16— Method   of   operating    brake   shoes   on    Bellanger 
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17 — Details    of    Bellanger    brake 


mounting  are  shown  in  the  Delage  (Fig.  11)  with  a  spher- 
ical connection  on  top  of  the  frame  member,  and  the  Dar- 
racq  (Fig.  13)  with  a  yoke  type  of  universal  carried  in  the 


front  spring  to  prevent  the  axle  moving  back  in  case  of 
.spring  breakage.  A  third  claim  for  the  Perrot  system  is 
that  it  allows  of  the  use  of  an  axle  with  a  bigger  road 
clearance  than  is  possible  when  the  brake  operating  mech- 
anism is  carried  in  the  axle  itself.  The  objection  can  be 
raised  against  some  of  these  designs  that  they  are  not 
very  suitable  for  cheap  production.  An  example  is  the 
spherical  universal  in  the  brake  cam  on  the  Metallurgique, 
shown  in  Fig.  15.  The  method  of  brake  shoe  operation  on 
the  Bellanger  is  shown  in  Fig.  16,  with  details  of  the  brake 
in  Fig.  17. 

Uniformity  in  Size 

On  all  the  European  high  grade  cars  at  present  employ- 
ing four-wheel  brakes  there  is  a  large  degree  of  uniform- 
ity in  size,  the  drums  varying  in  diameter  from  15  to  16  in. 
and  the  shoes  having  a  width  of  from  2  to  2%  in.  on  the 
Delage,  Darracq,  Hispano-Suiza,  Metallurgique,  Excelsior, 
Bellanger,  and  Piccard-Pictet  cars.  In  all  cases  the  brakes 
are  internal  expanding,  the  external  contracting  brake 
being  quite  unknown  in  Europe.  Large  use  is  made  of 
ribbed  cast  aluminum  drums  with  steel  liners  and  alumi- 
num shoes,  this  combination  of  metals  being  adopted  in 


Fig.   18 — Hispano-Suiza   brake  connections. 


Fig.      19 — Metallurgique     brake     adjustment. 


radiator  support.  On  the  latest  Darracq  the  brake  cam- 
shaft is  mounted  on  the  frame  member,  independently  of 
the  radiator  support. 

The  Perrot  System 

Advantages  claimed  for  the  Perrot  system  (Delage,  Dar- 
racq, Hispano-Suiza,  etc.)  are  that  the  whole  of  the  brake 
operating  mechanism  being  placed  at  the  highest  point 
there  is  the  maximum  protection  against  mud  and  dust. 
It  is  quite  an  easy  matter,  by  the  use  of  a  leather  gaiter, 
to  completely  protect  the  moving  parts  of  the  telescopic 
camshaft.  The  braking  is  not  seriously  affected  with  this 
design  in  case  the  front  axle  is  bent  in  an  accident, 
whereas  with  the  brake  camshaft  mounted  in  the  axle  any 
accident  to  this  latter  makes  the  brakes  inoperative,  and 
the  breakage  of  the  main  leaf  of  the  front  spring  renders 
the  brakes  on  the  front  wheels  useless.  As  a  remedy 
against  this  Bellanger  uses  double  springs  at  the  front 
14),  held  to  the  axle  by  a  single  pair  of  clips.  It  is 
most  unlikely  that  two  main  levers  will  break  simulta- 
neously. 

■         rally  a  stop  is  lit t > •<  1  behind  the  rear  shackle  of  the 


Fig.    20— Excelsior    brake    showing     micrometer    adjust- 
ment. 
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order  to  reduce  unsprung  weight  to  the  lowest  limits. 
Ferodo  brake  lining  is  used  in  the  majority  of  cases,  and 
while  this  gives  fair  satisfaction,  it  is  admitted  that  the 
ideal  lining  has  yet  to  be  found.  One  of  the  objections 
raised  against  Ferodo  is  that  when  it  becomes  hot  under 
strenuous  service  it  assumes  a  spongy,  almost  rubbery 
character,  with  a  loss  of  efficiency.  Excellent  results  are 
claimed  by  Excelsior  with  alternating  bands  of  cast  iron 
and  Ferodo.  The  dust  from  the  iron  shoes  becomes  im- 
pregnated in  the  fabric  lining  and  improves  its  general 
efficiency. 

Adjusting  Arrangements 

Much  of  the  detail  of  these  high-class  braking  systems 
is  worth  studying,  and  particularly  the  attention  which 
has  been  given  to  arrangements  for  taking  up  wear  and 
rapidly  adjusting  the  brakes.  On  Delage  and  Darracq  cars 
the  normal  wear  is  taken  up  by  four  butterfly  nuts,  two  at 


the  front  and  two  at  the  rear  of  the  chassis,  shown  in  the 
case  of  the  Darracq  in  Fig.  13.  Delage  also  uses  a  bevel 
gear  type  of  differential  as  balancing  gear,  the  whole  being 
in  an  aluminum  housing.  The  use  by  Hispano-Suiza  of 
steel  cables  for  the  front  wheel  brakes  only  is  interesting, 
these  cables  going  through  guides  in  the  frame  members 
(Fig.  18),  and  adjustment  being  by  butterfly  nuts  reached 
by  lifting  up  the  floor  boards.  Metallurgique  unites  all 
the  brake  adjustment  at  the  rear  of  the  gearbox,  shown  in 
Fig.  19.  This  firm  also  employs  steel  ribbons  in  place  of 
the  more  commonly  used  brake  rods,  but  to  prevent  rattle 
they  are  mounted  vertically.  Excelsior  is  the  only  firm 
using  cable  connections  throughout,  this  choice  being  jus- 
tified by  the  diagonal  operation  of  the  brakes.  This  firm 
provides  for  adjustment  between  the  spherical  cam  and 
the  brake  shoes  by  having  the  hardened  steel  face  pieces 
in  the  form  of  wedges  with  notches  giving  adjustments  of 
one  millimeter,  as  shown  in  Fig.  20. 


French  Semi-Diesel  Competition 

By  W.  F.  Bradley 


LITTLE  public  interest  having  been  displayed  in  the 
I  semi-Diesel  engine  competition  for  French  produc- 
tions only,  announced  by  the  Automobile  Club  of  France, 
this  event  has  been  withdrawn  and  new  rules  have  been 
issued  for  a  competition  open  to  foreign  nations  on 
invitation.  Those  who  are  invited  to  take  part  are  Eng- 
land, Belgium,  Denmark,  United  States,  Holland,  Italy, 
Norway,  Sweden  and  Switzerland.  The  bench  tests  will 
begin  on  October  15,  1921,  and  entries  are  received  until 
August  1. 

Four  different  classes  of  semi-Diesel  engines  are  pro- 
vided for  under  the  rules,  as  follows: 

Class  1,  from  2y2  to  9  hp. 

Class  2,  from  10  to  24  hp. 

Class  3,  from  25  to  34  hp. 

Class  4,  from  35  to  50  hp. 

In  the  two  latter  classes  the  engines  must  have  at 
least  two  cylinders. 

The  object  of  this  competition  is  to  encourage  the 
development  of  semi-Diesel  engines  suitable  for  use  on 
fishing  boats,  on  agricultural  tractors  and  for  general 
stationary  work.  There  are  no  restrictions  on  the  type 
of  fuel  used,  which  may  be  either  a  petroleum  by-product 
or  derived  from  coal  tar,  on  condition  that  it  is  readily 
obtainable  commercially.     Water  injection  is  permitted. 

The  engines  must  develop  their  rated  power  at  450 
r.p.m.  for  the  first  class;  400  for  the  second  class;  350 
for  the  third  class,  and  300  for  the  fourth  class,  the 
tolerances  being  20  per  cent  plus  or  minus.  While  no 
weight  limit  is  fixed,  the  total  weight  of  the  engine  will 
be  taken  into  consideration  in  making  the  awards.  Fuel 
consumption  must  not  exceed  450  grammes  per  horse- 
power-hour for  fuel  having  a  calorific  value  of  10,000 
calories, 

There  will  be  six  practical  bench  tests,  as  follows: 
CI)  A  3-hour  test  under  full  load,  followed  by  a  similar 
test  on  the  following  day,  it  being  absolutely  forbidden 
to  touch  the  engine  between  the  two  trials;  (2)  a  3-hour 
test  at  the  same  speed  as  the  first  test,  but  under  half 
load;  C3)  a  3-hour  test  at  half  the  maximum  speed,  with 
the  load  corresponding  to  this  engine  speed;  (4)  a  1-hour 
test  at  half  maximum  speed  and  at  one-eighth  maximum 
load;  (5)  a  1-hour  test  without  load;  (6)  various  start- 
ing tests,  during  which  the  engine  must  be  started  up 
from  cold  with  the  fuel  used  in  normal  running  in  a 
maximum  time  of  20  minutes.  There  will  also  be  a  series 
of  tests  at  varying  speeds  and  with  quick  changes  from 


these  different  speeds.  The  ease  with  which  the  engine 
can  be  started  up  and  reversed,  the  absence  of  noise 
and  vibration  and  the  east  of  starting  after  a  long  stop 
will  be  taken  into  consideration  by  the  jury. 

Awards  in  this  competition  will  be  made  by  the  attri- 
bution of  points  for  construction  and  operation  on  the 
following  basis: 

Construction.  Points. 

Quality  of  construction 0  to  100 

Ignition  0  to  100 

Ease  of  dismounting  and  inspection  of  various  parts. .   Oto    40 

Interchangeability  of  parts   0  to    40 

Lubrication     0  to    40 

Ease  of  inspection  and  cleaning  of  valves 0  to    40 

Joints  for  valve  seats  and  piping 0  to    40 

Operation.  Points. 

General  operation   (noise,  vibration,  etc.) 0  to  200 

Ease  of  starting 0  to  200 

Ease  of  control 0  to  400 

Consumption  of  lubricating  oils   0  to  100 

Fuel  consumption  under  full  load 0  to  500 

Fuel  consumption  under  half  load   0  to  200 

Fuel  consumption  without  load    0  to  100 

Fuel  consumption  under  full  load    (half  speed) 0  to  200 

Fuel  consumption  with  one-eighth  load    (half  speed).  0  to  100 

Weight  per  horsepower 0  to  100 

Price  of  the  engine 0  to  400 

Ability  to  withstand  racing 0  to  100 

Some  attention  is  being  paid  by  French  manufacturers 
to  the  development  of  semi-Diesel  engines,  not  only  for 
stationary  work,  but  for  use  on  trucks  and  agricultural 
tractors.  Peugeot  is  working  on  this  problem;  Delaunay- 
Belleville  has  brought  out  an  agricultural  tractor  with 
a  semi-Diesel  engine,  and  the  S.  M.  I.  M.  Company  has 
a  truck  engine  in  operation. 


THE  longest  motor  transport  line  in  Spain  was  re- 
cently opened  from  Santander,  on  the  shores  of 
the  Bay  of  Biscay,  to  the  town  of  Burgos.  The  distance 
between  the  two  towns  is  96  miles,  and  the  road  is  of  a 
very  difficult  character,  for  starting  from  the  sea  level 
the  route  rises  to  an  altitude  of  3280  feet  at  Puerto  del 
Escudo  and  drops  down  abruptly  to  Burgos.  In  certain 
places  18  per  cent  gradients  are  encountered.  This  line 
will  carry  both  passengers  and  goods,  the.  regular  daily 
service  being  assured  by  four  Fiat  omnibuses  and  four 
lorries  of  the  same  make.  The  opening  of  this  service 
was  made  the  occasion  of  much  local  rejoicing,  and  a 
crowd  estimated  at  20,000  persons  gathered  to  see  the 
arrival  of  the  first  cars. 
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Tolerance  Systems  for  Cylindrical  Fits 

The  tolerances  allowed  must  agree  closely  with  the  requirements  if  the 
limit  gaging  system  is  to  be  utilized  to  its  fullest  advantage.  This  article 
discusses  the  various  tolerance  systems  used  in  connection  with  cylindri- 
cal fits  and  points  out  the  various  factors  involved  in  each. 

By  P.  M.  Heldt 


MANUFACTURE  on  the  interchangeable  plan  was 
made  possible  by  holding  to  close  limits  of  meas- 
urement those  parts  which  have  to  fit  other  parts, 
the  dimensions  being  checked  by  means  of  limit  gages. 
The  manufacture  of  parts  to  limits  is  not  at  all  new, 
but  has  been  the  accepted  practice  in  the  automobile 
industry  during  the  past  eight  or  ten  years.  But  in  the 
setting  of  the  tolerances  for  different  classes  of  work 
there  has  been  in  the  past  very  little  method,  and  there 
has  been  no  uniformity  in  the  practices  of  different 
shops.  It  is  evident  that  the  full  advantage  of  a  limit 
gaging  system  cannot  possibly  be  obtained  unless  the 
tolerances  allowed  agree  closely  with  the  requirements. 
Of  course,  the  average  fit  becomes  better  the  closer  the 
tolerances  are  made,  but,  unfortunately,  exceedingly 
close  tolerances  mean  high  cost  of  production  and  high 
wastage.  On  the  other  hand,  if  the  tolerances  are  made 
too  large  the  parts  will  not  go  together  properly  and 
may  require  hand-fitting  in  assembling — the  very  thing 
it  is  desired  to  avoid  by  the  limit  system — or  the  rejec- 
tion of  parts  in  the  assembling  department  which  were 
passed  by  the  inspectors. 

There  are  two  ways  of  looking  at  the  matter  of  toler- 
ances. In  the  first  place,  there  would  be  no  use  in  set- 
ting tolerances  so  close  that  the  workmen  cannot  work 
to  them.  This  was  the  point  of  view  generally  taken  in 
earlier  years,  when  the  shop  foreman  was  intrusted  with 
the  task  of  fixing  the  tolerances  to  which  he  thought  the 
shop  could  work  on  any  particular  part,  and  these  were 
set  down  on  the  drawings. 

In  recent  years  it  has  been  found,  however,  that  a 
shop  force,  provided  it  is  furnished  with  suitable  equip- 
ment and  the  working  conditions  are  right,  particularly 
as  regards  lighting,  can  be  quickly  trained  to  work  to 
almost  any  degree  of  precision  that  may  be  called  for. 
Hence  in  future  there  is  no  reason  why  the  tolerances 
should  not  be  determined  solely  with  regard  to  the  re- 
quirements of  the  work  in  hand.  It  will  then  be  possible 
to  standardize  tolerances,  so  that  parts  made  in  different 
shops  will  be  interchangeable.  The  need  for  such  stand- 
ardized systems  of  fits  and  tolerances  became  very  appar- 
ent during  the  war  when  contracts  for  machine  parts 
were  let  to  an  unprecedented  extent.  Had  a  complete 
system  of  standardized  fits  and  tolerances  been  in  exist- 
ence at  that  time,  untold  trouble  and  waste  would  have 
been  avoided.  Although,  as  stated  above,  a  shop  force 
may  lie  trained  to  work  to  any  degree  of  precision  that 
may  be  called  for,  the  higher  the  precision  the  more  ex- 
pensive the  work,  and  the  tolerances  should  be  set  no 
closer  than  the  purpose  for  which  the  part  is  intended 
actually  necessitates. 

When  a  shaft  fits  into  a  bore  the  character  of  the  fit 
depends  entirely  upon  the  relation  between  the  diameters 
of  the  shaft  and  bore.    The  question  is  sometimes  asked, 


How  large  must  a  shaft  be  in  order  to  just  go  into  a 
hole  of  1  in.  diameter?  The  answer  is  that  it  must  be 
1  in.  in  diameter,  in  which  case  it  will  fit  snugly  into 
the  bore,  giving  what  is  known  as  a  push  fit.  If  the 
shaft  is  made  the  least  bit  smaller  in  diameter  it  will 
enter  the  bore  with  a  certain  degree  of  freedom,  whereas 
if  it  is  the  least  bit  larger  it  will  require  considerable 
force  to  cause  it  to  enter.  The  degree  of  freedom  on 
the  one  hand  and  the  amount  of  force  required  on  the 
other  vary  continuously  with  the  difference  in  the  diam- 
eters of  shaft  and  bore.  This  difference,  known  as  the 
allowance,  may  have  an  endless  number  of  values,  and 
there  is,  therefore,  an  endless  number  of  degrees  of  fit 
that  can  be  obtained.  The  necessity  for  determining 
upon  a  limited  number  of  classes  of  fit  arises  from  the 
fact  that  it  is  commercially  impossible  to  make  either 
shafts  or  bores  to  absolutely  definite  dimensions. 

Tolerances  must  be  set  on  both  the  bore  and  the  shaft 
diameters.  For  instance,  if  for  a  particular  part  we  set 
limits  of  0.999  and  1.000  for  the  shaft  and  1.000  and 
1.001  for  the  bore,  then  it  is  possible  for  a  1.000-in.  shaft 
to  come  together  with  a  1.000-in.  bore  and  a  0.999-in. 
shaft  with  a  1.001-in.  bore,  representing  the  two  extreme 
cases.  There  will  always  be  such  differences  in  fits  of 
a  certain  class,  but  the  extremes  must  not  be  far  enough 
apart  to  completely  change  the  character  of  the  fit. 

Three  Fundamental  Classes 

In  various  systems  there  are  different  classes  of  fits. 
The  British,  in  their  deliberations  on  the  subject,  dis- 
tinguished between  three  fundamental  classes,  viz.,  run- 
ning fits,  in  which  the  bore  is  greater  than  the  shaft 
diameter;  interference  fits,  in  which  the  bore  is  smaller 
than  the  shaft  diameter,  and  transition  fits,  intermediate 
between  the  two.  This  classification  is  handy  for  pur- 
poses of  discussion,  but  all  actual  systems  of  fits  com- 
prise a  greater  number.  The  lowest  number  is  four, 
namely,  running  fit,  sliding  fit,  push  fit  and  force  fit.  A 
system  of  allowances  and  tolerances  covering  four  fits 
is  given  in  Table  I,  this  having  been  evolved  by  J.  E. 
Reinecker,  a  German  machine  tool  manufacturer,  and 
is  in  millimeters.  The  allowance  is  the  difference  be- 
tween the  shaft  diameter  and  bore,  being  positive  (-f-) 
when  the  shaft  diameter  is  greater  than  the  bore  and 
negative  ( — )  when  the  shaft  diameter  is  less  than  the 
bore.  The  tolerances  in  this  system  are  equally  dis- 
tributed on  both  sides  of  the  nominal  dimensions.  This 
Reinecker  system  is  typical  of  early  attempts  to  stand- 
ardize fits.  Of  late  years  the  subject  has  been  greatly 
elaborated. 

As  the  class  of  fit  depends  upon  the  average  difference 
in  diameter  between  bore  and  shaft,  it  follows  that  if 
the  bore  is  held  constant  for  all  classes  of  fit  the  shaft 
diameter  must  vary  with  the  class  of  fit,  and,  conversely, 
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Diameter 
Ranges 


Running  Fit 
— 0.02  to— 0.045 
— 0.025  to — 0.06 
— 0.03  to — 0.075 
—0.035  to— 0.09 
— 0.045  to — 0.11 
—0.055  to— 0.13 


Table  1 

Reinecker  System  of  Tolerances 
-Allowances  for  Different  Classes  of  Fit- 


Sliding  Fit 
— 0.01  to — 0.035 
— 0.01  to — 0.045 
— 0.01  to — 0.055 
— 0.015  to — 0.065 
— 0.015  to  — 0.075 
— 0.015  to — O.OS 


Push  Fit 
+  0.005to — 0.02 
+  0.01    to — 0.025 
+  0.01    to — 0.035 
+  (1.01     to — 0.04 
+  0.015  to  — 0.045 
+  0.015  to — 0.05 


Limits  for  Bore  and  Shaft  Diameter 

Diameter  Bore  , Shaft  Diameter  Tolerances v 

Ranges  Tolerance  Running  Fit     Sliding  Fit      Push  Fit  Force  Fit 

10-  16  0.015                0.010                0.010                0.010  0.010 

17-  29  0.020                0.015                0.015                0.015  0.015 

30-  50  0.025                 ii  "I'll                 0.020                0.020  0.020 

51-  SO  0.030                0.025                0.020                0.020  0.025 

81-120  0.035                0.030                0.025                 u  0  2  5                 m 

121-200  0.040                 0.035                0.025                0.025  0.035 

In  the  lower  table  the  figures  represent  the  total  tolerance  or 
difference  between  the  upper  and  lower  limits. 

if  the  shaft  diameter  is  held  constant  for  all  classes  of 
fit,  the  bore  diameter  must  vary.  The  first  system  is 
known  as  the  bore  basis  and  the  second  as  the  shaft 
basis.  The  superiority  of  the  one  or  the  other  of  these 
alternate  systems  has  been  a  much-discussed  question. 
Superficially  considered,  there  seems  to  be  no  great  ad- 
vantage one  way  or  the  other,  but  when  the  problem  is 
closely  looked  into  many  points  of  difference  come  to 
light.  Account  must  be  taken,  in  the  first  place,  of  pre- 
vious practice,  as  a  large  amount  of  capital  is  invested 
in  gages,  reamers,  arbors,  etc.,  and  in  case  of  a  change 
in  basic  dimensions  these  tools  are  rendered  useless. 

Bore  Basis  and  Shaft  Basis 

In  England  the  subject  of  fits  and  tolerances  was  han- 
dled by  a  subcommittee  of  the  Committee  on  Machine 
Parts,  Their  Gaging  and  Nomenclature,  appointed  by 
the  British  Engineering  Standards  Association,  and  this 
committee,  after  several  sessions,  decided  to  adopt  the 
bore  basis.  In  Germany,  where  the  subject  is  handled 
by  a  subcommittee  of  the  Standards  Committee  of  the 
German  Industry,  the  conclusion  was  reached  that  both 
the  bore  basis  and  the  shaft  basis  would  have  to  be 
retained. 

The  chief  reason  for  the  preference  of  the  bore  basis 
over  the  shaft  basis  is  that  the  bore  is  usually  finished 
by  a  reamer  and  also  must  fit  a  mandrel,  and  if  the  bore 
is  constant  for  all  classes  of  fit  it  saves  a  great  deal  on 
reamer  and  mandrel  equipment.  The  German  committee 
found  it  impossible  to  agree  on  a  single  system,  as  im- 
portant branches  of  the  German  industry  had  been  work- 
ing on  the  shaft  basis  and,  in  view  of  their  investments 
in  gages  and  tools,  they  wanted  to  continue  to  do  so, 
whereas  the  machine  tool  industry  and  the  precision 
industry  felt  they  could  not  give  up  the  bore  basis. 

Advantages  of  Shaft  Basis 

The  shaft  basis  has  advantages  in  those  branches  of 
industry  where  cold  rolled  steel  is  used  to  quite  an 
extent,  as  with  this  system  fits  of  different  kinds  can  be 
made  on  the  same  shaft  without  any  offsets  or  shoulders 
on  the  shaft.  This  entails  cheaper  construction,  hence 
is  to  be  preferred  in  many  lines,  such  as  shop  equipment, 
agricultural  machinery,  etc.  In  many  cases  it  is  a  much 
easier  matter  to  replace  a  smooth  than  a  stepped  shaft. 
The  shaft  basis  was  also  claimed  to  be  preferable  where 
ball  bearings  are  used,  because  German  ball  bearing 
manufacturers  want  to  turn  out  their  bearings  with  only 
one  inner  and  one  outer  diameter  for  each  size,  with  the 
zero  line  in  both  cases  as  the  limit.  This  places  the 
outer  race  on  the  shaft  basis  and  at  the  same  time  gives 
a  press  fit  for  the  inner  race  on  the  standard  shaft.  It 
is  believed  that  the  shaft  basis  offers  a  balance  of  advan- 
tages to  firms  specializing  on  a  narrow  line  of  products, 


whereas  the  bore  basis  is  to  be  preferred 

by  shops  taking  in  almost  any  kind  of 

=j.  work,    which    must,    therefore,    have    a 

Force  Fit  ,  .  . 

+0.02  to— o.oos      large  range  of  equipment. 

+  0.03  to — 0.005 

-+■0-2*  J°—  J  °»5      Disposition  of  Tolerances 

+  0.05  to  — 0.005  r 

+  0.07  to—  o^oos  Another  question  that  comes  up  in  the 

consideration  of  fits  is  the  disposition  of 
tolerances.  Formerly  it  was  customary  to  distribute  these 
equally  on  both  sides  of  the  nominal  dimension,  and  such 
dimension  figures  as  2.500  ±  0.001  in.  were  commonly 
used.  But  this  sometimes  led  to  trouble.  Suppose,  for  in- 
stance, that  a  designer  wanted  a  running  fit  on  a  Hi-in. 
shaft  and  figured  that  an  allowance  of  0.001  was  necessary 
to  give  clearance  for  the  oil  film.  If  at  the  same  time  he 
figured  on  plus  and  minus  tolerances  of  0.001  in.  each, 
he  would  dimension  his  bore  1.250  ±  0.001  in.  and  his 
shaft  1.249  db  0.001  in.  However,  in  that  case  his  mini- 
mum bore  would  be  1.249  in.  and  his  maximum  shaft 
1.250  in.,  and  instead  of  getting  a  running  fit  he  would 
get  a  press  fit  in  this  extreme  case.  Such  mistakes  are 
not  unavoidable  with  symmetrically  disposed  tolerances 
(the  bilateral  system),  but  they  are  more  likely  to  occur 
with  them  than  with  the  unilateral  system. 

Most  of  the  arguments  that  have  been  adduced  in 
favor  of  symmetrically  disposed  tolerances  have  to  do 
with  considerations  of  established  practice.  This  was 
the  common  system  some  years  ago  and  most  of  the 
firms  which  then  adopted  the  limit  gage  system  are 
equipped  for  it.  These  firms  may  not  be  very  numerous, 
but,  on  the  other  hand,  they  include  some  of  the  largest 
concerns  in  the  machinery  industry.  If  the  nominal  size 
were  made  the  low  limit  for  bores,  that  is,  if  the  toler- 
ances were  entirely  disposed  on  one  side  of  the  nominal 
size,  then  all  mandrels  and  reamers  made  for  standard 
holes  would  be  rendered  useless.  In  Europe  the  point 
has  been  raised  that  ball  and  roller  bearings  as  at  pres- 
ent standardized  can  in  many  cases  most  easily  be  dealt 
with  if  the  limits  of  the  holes  to  receive  the  outer  races 
are  controlled  by  gages  having  at  least  one  minus  limit. 
However,  in  a  set  of  shaft  and  housing  fits  proposed  to 
the  Standards  Committee  of  the  S.  A.  E.  last  January  by 
a  subcommittee  largely  composed  of  representatives  of 
the  bearing  industry,  housing  bores  with  only  plus  toler- 
ances were  recommended.  For  the  shafts  also  only  posi- 
tive tolerances  are  recommended.  It  has  further  been 
argued  against  the  introduction  of  tolerances  all  to  one 
side  of  the  nominal  dimensions  that  the  introduction  of 
any  new  system  necessarily  entails  much  extra  control 
and  work  which  is  hardly  warranted  by  the  theoretical 
gain  put  forward  in  favor  of  the  change. 

An  argument  of  a  different  character  put  forward  in 
favor  of  the  bilateral  system  is  to  the  effect  that  where 
the  bore  basis  is  used  it  results  in  holes  nearer,  on  the 
average,  to  the  standard  size.  Where  the  low  limit  is  the 
nominal  size  no  hole  can  possibly  be  of  standard  size 
unless  the  "go"  end  of  the  gage  be  forced  into  the  hole, 
which  in  that  case  will  be  of  exactly  the  same  size  as  the 
gage.  Under  such  conditions  there  is  no  margin  for 
error,  and  the  operator,  to  obtain  the  desired  result, 
namely,  a  standard  hole,  is  obliged  to  exercise  extreme 
care.  Such  use,  moreover,  is  very  injurious  to  the  gage. 
In  order  to  preserve  the  accuracy  of  the  gages  the  pieces 
should  enter  the  "go  side"  freely  and  the  operator  should 
be  given  full  opportunity  to  take  advantage  of  the  per- 
mitted tolerance.  With  plus  and  minus  limits  both  these 
advantages  can  be  obtained,  while  the  majority  of  holes 
produced  will  be  very  close  to  the  standard  size. 

It  is  a  rather  strange  fact  that  whereas  England  quick- 
ly reached  a  decision  in  the  question  of  shaft  basis  vs. 
bore  basis,  which  had  proved  a  stumbling  block  in  Ger- 
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many,  at  least  in  the  sense  that  it  was  found  impossible 
to  adopt  one  of  the  two  to  the  exclusion  of  the  other, 
Germany  disposed  quickly  of  the  problem  of  the  disposi- 
tion of  tolerances  on  which  no  decision  could  be  arrived 
at  in  England.  In  the  German  system  the  nominal  di- 
mension is  the  maximum  dimension  of  the  shaft  where 
the  shaft  basis  is  used,  and  the  minimum  dimension  of 
the  bore  with  the  bore  basis. 

In  England  representatives  of  the  mechanical  indus- 
tries as  late  as  the  latter  part  of  1919  seemed  to  be  di- 
vided into  two  substantially  equal  camps  with  no  side 
willing  to  yield,  for  a  committee  report  issued  at  that 
time  stated  that  no  decision  could  be  made  until  further 
light  had  been  thrown  on  the  subject.  However,  recent 
private  reports  are  to  the  effect  that  since  that  time 
there  has  been  a  marked  change  in  England  in  favor  of 
the  unilateral  system. 

Advantages  of  the  Bilateral  System 

The  chief  advantage  claimed  for  using  the  zero  line  as 
the  limit  is  that  it  is  clearer  than  the  system  of  sym- 
metrically disposed  tolerances.  With  the  former  system 
and  the  bore  basis  the  shafts  for  all  fits  which  are  sta- 
tionary, in  the  sense  that  there  is  no  continued  motion 
between  the  parts  in  operation,  are  given  a  positive  de- 
viation, those  for  all  running  fits,  negative  deviations. 
On  the  contrary,  on  the  shaft  basis  the  bores  for  running 
fits  receive  plus  deviations,  those  for  stationary  fits 
minus  deviations.  The  sign  of  the  deviation  therefore 
characterizes  the  kind  of  fit.  Another  advantage  re- 
sides in  the  fact  that  one  of  the  limiting  dimensions  is 


a  standard  dimension.  The  "go"  side  of  all  gages  is  a 
standard  dimension  for  all  qualities  of  fit.  This  facili- 
tates the  introduction  of  such  a  system  by  firms  which 
previously  made  use  of  standard  gages. 

Qualities  of  Fit 

It  is  obvious  that  not  all  industries  can  make  use  of 
the  same  quality  of  fits.  Corn  shellers,  for  instance,  do 
not  have  to  be  built  as  accurately  as  aircraft  engines. 
In  the  coarser  grades  of  work  where  a  running  fit  is 
wanted  it  is  essential  that  the  maximum  shaft  diameter 
be  slightly  less  than  the  minimum  hole  diameter,  but  it 
does  not  matter  so  much  if  there  is  considerable  clear- 
ance between  the  minimum  shaft  diameter  and  the  maxi- 
mum bore.  Opinions  as  to  the  number  of  qualities  needed 
differ.  At  the  meeting  of  the  British  Committee  above 
referred  to  some  representatives  thought  that  four  or 
five  qualities  of  work  (degrees  of  fineness  of  tolerance) 
would  be  needed,  while  others  thought  three  would  be 
sufficient.  In  France  only  two  qualities  are  in  use.  The 
Germans  have  adopted  four  qualities. 

The  system  of  standard  cylindrical  fits  as  worked  out 
by  the  Standards  Committee  of  the  German  Industry 
comprises  eight  classes  of  fit — press  fit,  light  press  fit, 
push  fit,  sliding  fit,  close  running  fit,  running  fit,  free 
running  fit  and  loose  running  fit — and  four  qualities  of 
fit — coarse  fit,  plain  fit,  precision  fit  and  high  precision 
fit.  The  high  precision  quality  goes  together  only  with 
the  sliding,  push,  light  press  and  press  fits.  Precision 
fits  are  specified  for  all  eight  classes  of  fit.  Plain  fits  are 
specified  in  conjunction  with  four  classes  of  fit,  viz.,  loose 


THE    NEWALL    STANDARD    TABLES    OF    LIMITS 

(In  Use  in  England) 
Tolerances  in  Standard  Holes   (Classes  A  and  B) 


Nominal 
Diameters 

Upto%" 

A"-l" 

lA"-2" 

2A"-3" 

3^"-4" 

W-5" 

5A"-6" 

6^"-7" 

71V"-S" 

SA"-9" 

W-lO" 

io,y-ii" 

11V-12" 

High  limit 
Low  limit 
Tolerance 

+  .00025 

—.0025 

.00050 

+  .00050 

n.inL'.', 
.00075 

+  .00075 

— .00025 

.00100 

+  .00100 

— .00050 

.00150 

— .00050 
.00150 

+  .00100 

i:,n 

.00150 

+  .00150 

— .00050 

.00200 

+  .00150 

7", 

.00225 

+  .00175 

—.00075 

.00250 

+  .00175 

—.00100 

.00275 

+  .00175 
IMIIIHI 

.00275 

+  .00200 

— .00100 

.00300 

+  .00200 

—.00100 

.00300 

High  limit 
Low  limit 
Tolerance 

+  .00050 

—.00050 

.00100 

+  .00075 
— .00050 

Hoi-:, 

+  .00100 

— 50 

.00150 

+  .00125 

— .00075 

.00200 

+  .00150 

—  00075 

.00225 

+  .00175 

—.00075 

00250 

+  .00200 

-      iii.iiini 
.00300 

+  .00225 

— .00100 

.IIH325 

+  .00225 

-     00125 

.00350 

+  .00250 

— .00125 

00375 

+  .00250 
00125 
.00375 

+  .00275 

—  iioi2r. 

.00400 

+  .00275 

— .00150 

00425 

Force  Fits 

(Class  F) 

Allowances  for 

Various 

Fits 

Nominal 
Diameters 

Up  to  %  " 

A"-l" 

W-2" 

2,L"-3" 

3,V'-4" 

4A"-5" 

5^»-6" 

6  &"-V 

7&"-8" 

8A"-9" 

W-10" 

10A"-H" 

ll,'„-"-12" 

Hiph  limit 
Low  limit 
Tolerance 

+  .00100 

+  .00050 

.00050 

,    iiH-.-im 

+  .00150 

.00050 

•    

+  .00300 
.00100 

+  .00600 
00150 

+  .00800 
-    00600 

002 

+  .01000 

+  .00S00 

.00200 

+  .01200 

— .OK 

Q0200 

+  .014 

+  .012 

002 

+  .016 

— .014 

.002 

+  .01S 

—.Olt! 

.002 

+  .020 

— .018 

.002 

+  .022 

— .020 

002 

+  .024 

—.022 

002 

Driving   Fits    (Class 

D) 

l,V-2"        2 


4,V'-5"        5A"-6"        6,1-"- 


SV-9"      9,y-10"    10A"-!!"  11,',.  "-12" 


High  limit     +.00050 

■  nit      +.00M-:, 

Tolerance     .0025 


25 


+  .00100 
.00050 


+  .00250 

+  .00150 

00100 


+  .00300 

+  .00200 

.00100 


.  0O350 

+  .00250 

.00100 


.  00400 
00300 

.00100 


+  .00450 

+  .00300 

.00150 


0 

.00150 


+  .00550   +.00600  +.00650  +.0070O 

+  00.400   +.00450   +.00450  +.00500 

.00150     .00150    .00200    .00200 


Push    Fits 

Nominal 

Upto%" 

ft"-l" 

1tV'-2" 

2A"-3" 

3,y-4" 

4  A  "-5" 

5rV-6" 

6  A  "-7" 

7A"-S" 

8A"-9" 

9  A  "-10" 

io,y-ii- 

ii,y-i2" 

High  limit 

1 

—.00025 

—.00075 

.0005 

— .00025 
.0005 

,1,,,,-j:. 
—.00075 
.0005 

—.0005 



.0005 

— .0005 

—.0010 

.0005 

—.0005 
—.0010 

r, 

— .0005 

—.0010 

.0005 

—.00050 

— .00125 

.00075 

oo(i:,ii 

ooi  ;o 

.00100 

all 

—.00150 
00100 

— .00075 

— .00200 

.00126 

—.00075 

—.00200 

00125 

— .00075 

—.00200 

00126 

Running  Fits  (Classes  X.  Y  and  Z) 

Nominal 

A"-l" 

lr«"-2" 

2V-3" 

3r,"-4" 

4  A. "-5" 

5rV-6" 

6  A  "-7" 

8, '.,"-!'" 

9,y-io- 

10,',." -11" 

u,y-i2" 

,i 

— .00100 

— .00125 

— .00175 
—.00175 

— .00425 
,00225 

—.•00250 

— .00500 

—.00300 

—.00575 

.00275 

—.00350 

— .00650 

.00300 

— .00350 

—.00675 

0032 

— .00350 

-      00700 

.00350 

—.00375 
00750 

.00375 

,,,,  loo 

— oosoo 

.00400 

—.00400 

—.00825 

.00425 

— .00425 
(MIS50 
.00425 

i 

Ix>w  limit 

Tolerance 

—.00075 
00]  ■■ 
00050 

—.00100 

—.00125 
00  !    0 
00] 

— .00150 



— .00200 

Oi      ii 

,,,-■:■  , 
00175 

—.00250 

00  I   , 
.00200 

—.00275 

1 

.00200 

—.00275 



00     ! 

—.00300 

— .nos:-o 

00260 

—.00325 
00575 

.00250 

—.00325 
miOOO 
00276 

—  00350 
00276 

Hijtr,  limll 

LOW  hunt 
Tolerance 

—.00050 

—.00075 

.00025 

—.00075 
.00050 

—.00075 

,,,.1  ,,, 

— .ooioo 

—.00100 

—  00125 
—.00125 

—.00125 

—.01)2?:, 

00150 

— .00125 
.00150 

— .00150 
00300 
00150 

— .00150 

00 

— .00150 

— .00325 

00175 

— .00175 

10 

.00175 

— .00175 

160 

.ooi::. 
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running,  running,  tight  and  centering.  Coarse  fits  are 
specified  in  connection  with  only  two  classes  of  fit, 
coarse  running  and  tight. 

Variation  of  Tolerance  With  Diameter 

Naturally  the  allowances  as  well  as  the  tolerances 
must  increase  with  the  diameter  of  the  piece.  At  a 
meeting  of  the  British  Committee  held  in  the  fall  of 
1919,  the  view  was  expressed  that  further  experimental 
work  was  needed  before  the  basis  on  which  allowances 
and  tolerances  should  be  determined  could  be  settled, 
but  those  in  attendance  were  of  the  opinion  that  the 
formula 

Allowances  =  a  +  b  \  D 
would  give  suitable  results  and  might  be  accepted  pro- 
visionally, a  and  b  being  constants  and  D  the  diameter. 
Or.  the  other  hand,  the  German  Committee  adopted  the 
expression 

0.005  y~D 
for  the  unit  of  tolerance  which  serves  to  measure  the 
tolerance,  allowance,  clearance,  interference,  etc.  This 
is  supposed  to  be  the  minimum  permissible  clearance 
between  shaft  and  bore  when  using  a  light  lubricating 
oil,  taking  into  account  the  extreme  wear  of  the  "go" 
side  of  both  the  plug  and  caliper  gages.  Such  a  toler- 
ance unit  is  a  convenience,  as  it  permits  of  tabulating 
the  whole  system  of  fits  without  giving  the  tolerances 
for  many  different  ranges  of  size.  For  a  1-in.  shaft  this 
tolerance  unit  figures  out  to  0.00058  in.  In  the  German 
standard  system  of  fits  all  tolerances,  clearances  and  in- 
terferences are  given  in  multiples  and  fractions  of  the 
tolerance  unit. 

Wear  and  Marking  of  Gages 

The  German  Standards  Committee  has  also  considered 
and  set  limits  for  the  permissible  wear  of  gages.  These 
limits  are  as  follows:  0.25  tolerance  unit  for  a  tolerance 
of  1  unit;  0.35  tolerance  unit  for  a  tolerance  of  1.5  units; 
0.40  unit  for  a  tolerance  of  2  units;  0.50  unit  for  a  toler- 
ance of  2.5  units,  and  0.60  unit  for  a  tolerance  of  3  units. 
In  order  that  there  may  be  no  confusion  between  gages 
for  different  quality  of  fit  the  gages  are  to  be  given  a 
i  oal  of  enamel  of  different  colors,  the  colors  chosen 
being  as  follows: 

High  precision  fit  gages,  azure  blue. 

Precision  fit  gages,  black. 

Plain  fit  gages,  "postal"  yellow. 

Coarse  fit  gages,  light  green. 
The  "no  go"  side  of  all  gages  will  be  painted  a  brilliant 
red.  The  nominal  size  is  stamped  on  the  gage,  as  well 
as  letters  denoting  the  class  and  quality  of  fit  and 
whether  it  belongs  to  the  bore  basis  or  shaft  basis  sys- 
tem. 

Distribution  of  Errors  Over  Tolerance  Range 

An  interesting  investigation  of  the  distribution  of 
errors  when  working  to  limit  gages  has  been  made  by 
John  A.  Prestwhich  &  Co.  of  Tottenham,  England.  This 
concern  uses  the  bilateral  system  of  fits.  In  that  case 
the    dimension    midway    between    the    limits    is    the    one 

desired  by  the  designer,  and  it  migl -\pected  that 

the  same  number  of  parts  would  be  over  the  standard 
as  below  the  standard  size,  the  same  as  in  the  case  of  a 
marksman  shooting  at  a  target  a  large  number  of  times 
there  will  be  the  same  number  of  hits  to  the  right  as  to 
the  left  of  the  bullseye.  The  theoretical  distribution  of 
errors  in  such  a  case  is  given  by  the  Gauss  equation 
of  probability  represented  by  curves  A,  Fig.  1.  Prest- 
which &  Co.,  by  means  of  a  highly  accurate  liquid  gage 
measured  up  74  finished  crankpins  and  found  that  these 


A 

A 

B 

B 

/ 

5 

' 

■>■ 

TEN     THOUSANDTHS    OT    Kt 

Fig.    1 — Distribution   of   errors   within    permissible    limits. 

varied  as  shown  by  curve  B,  Fig.  1.  The  abscissas  show 
the  deviations  from  the  standard  size  in  ten  thousandths 
of  an  inch,  the  tolerances  being  -f-  and  —  0.0005  in., 
whereas  the  ordinates  show  the  percentage  of  the  total 
number  of  pins  between  the  limits  represented  by  adja- 
cent verticals.  It  is  seen  that  this  curve  is  displaced  to 
the  probable  error  curve  by  about  0.00015  in.  This  is 
easily  explained,  because  in  turning  down  a  shaft  the 
workman  does  not  make  any  special  effort  to  obtain  the 
standard  size  but  merely  to  come  within  the  specified 
limits.  On  approaching  the  upper  limit  he  gets  very 
cautious,  and  as  soon  as  he  has  reduced  the  diameter 
below  this  limit  he  stops  because  he  has  met  the  require- 
ments. He  keeps  away  from  the  lower  limit  for  fear  of 
going  beyond  it.  There  is,  therefore,  a  natural  bias 
toward  the  upper  side,  and  the  reasoning  on  which  the 
curve  of  natural  errors  (A)  is  based  does  not  apply  to 
this  case.  Prestwhich  &  Co.  draw  the  conclusion  that  if 
the  tolerances  had  been  set  at  +  0.00035  and  —  0.00065 
instead  of  at  ±  0.0005  in.  a  great  number  of  the  shafts 
would  have  been  of  the  standard  size  and  the  accuracy 
in  general  would  have  been  closer. 

Standard  Tolerances  in  Engineering  Contracts 

Undoubtedly,  once  a  standard  system  of  tolerances  is 
adopted  it  will  be  used  to  a  large  extent  for  acceptance 
inspection  and  specified  for  this  use  in  contracts.  All 
that  is  necessary  is  to  mention  the  number  or  letter  of 
the  standards  sheet  in  the  contract,  stating  that  parts 
will  be  accepted  on  the  basis  of  inspection  according  to 
the  particular  standard.  In  this  connection  account 
must  be  taken  of  the  wear  of  the  "go"  side  of  gages. 
Cases  might  occur  where  the  manufacturer's  inspection 
department  used  a  gage  worn  nearly  to  the  permissible 
limit,  but  the  customer's  inspector  might  use  a  new  gage 
and  reject  parts  which  had  been  passed  by  the  manu- 
facturer's inspection  department.  In  order  to  be  thor- 
oughly practical  a  system  of  fits  must  specifj  the  allow- 
able wear  of  the  "go"  side  of  gages  and  parts  must  be 
accepted  if  they  don't  exceed  the  measurement  of  the 
new  gage  on  the  "no  go"  side  and  the  measurement  of 
a  worn  gage  on  the  "go  side."  In  the  German  system 
the  limits  given  in  the  standards  sheets  are  working 
limits  and  they  may  be  exceeded  by  the  contractor  by 
the  amount  of  gage  wear  permissible.  If  any  special 
tolerances  are  given  in  contract  drawings  they  repre- 
sent acceptance  values  or  guarantees.  It  is  the  inten- 
tion in  Germany  to  have  the  standards  adopted  as  legal 
by  Parliament  so  their  use  in  commercial  contracts  will 
be  binding. 

The  German  system  of  tits  has  been  adopted  by  the 
Austrian  and  Swiss  standards  committees.  In  England 
the  movement  seems  to  have  reached  a  m  adlock, 

owing  to  inability  to  agree  on  the  quest  ion  of  dispi 
of  tolerances,  but  there  is  no  doubt  that  it  will  be  taken 
up  again  in  the  near  future,  especially  if  other  countries 
settle  the  matter  in  a  satisfactory  way. 
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Abbreviated    Designation   for   Shaft- 
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-fN 


the  running  fits — loose  ru 
ng  fit,  running  fit  and  close  running  fit,  as  well 
-sliding  fit,  push  fit,  light  press  fit  and  press 
:  be  machined  according  to  the  high  precision 
s  48  to  51,  if  particularly  rigid  demands  are  it 
larity  of  fit. 


'Go"  Side 


"No  Go"  Side 


Diameter    Ran 

ges 

New  Gage 

Worn  Gage 

Gage 

Deviation, 

Go  Side 

Upward 

Downward 

Permissi- 

Deviation 

Go  Side 

No  Go  Side 

1 

3 

0 

-  0.005 

0.0015 

+  0.0015 

Caliper 
Gage 

Above            3 

6 

0 

-  0.008 

0.002 

+0.002 

Above             6 

o      10 

0 

-  0.010 

0.003 

+  0.003 

Above          10 

°      18 

0 

-0.012 

0.0035 

+0.0035 

Above          18 

°     30 

0 

-  0.015 

0.004 

+  0.004 

Above         30 

°     50 

0 

-0.018 

0.0045 

+0.0045 

Above          50 

■°     80 

0 

-0.020 

0.0055 

+0.0055 

Above         80 

«>  120 

0 

-  0.022 

0.006 

+0.006 

Above      120 

<°  180 

0 

-  0.025 

+0.007 

Above      180 

>o  260 

0 

-  0.030 

0.008 

+0.008 

Above     260 

>o  360 

0 

-  0.035 

0.009 

+0.009 

Above     360 

<oS00 

0 

-  0.040 

0.0 10 

+0.010 

Tolerance  Units 

0 

-1 

0.25 

+0.2 

The  deviations  of  this  sheet  are  identical  with  those  of  the 
sliding  fit  shaft  of  the  bore  basis  system  according  to  G  I 
Standard  23. 

This  sheet  also  specifies  the  shaft  basis  shaft  for  high  precision 


Sample  German   standards  sheet  gi 


tolerances  for  precision   fits  on  the  shaft  basis 


Using  German  Tolerance  Chart  With  English  Measures 

The  German  tolerance  unit  is  equal  to  0.00058  in.  for 
a  nominal  diameter  of  1  in.  Using  the  chart  of  the  sys- 
tem, it  is  an  easy  matter  to  calculate  the  limits  in  inches 
for  any  nominal  diameter,  class  and  quality  of  fit.  Sup- 
pose that  the  bore  basis  is  to  be  used  and  it  is  desired  to 
find  the  necessary  limits  for  a  1.5-in.  shaft  and  bore 
which  are  to  be  a  running  fit  of  precision  quality.  Re- 
ferring to  the  chart,  the  lower  limit  for  the  bore  is  found 
to  be  the  zero  line,  that  is  1.5  in.  The  upward  deviation 
is    1.5  tolerance   units.     This   amounts   to 

1.5  X  0.00058  X  ^T.5  =  0.001  in. 

The  limits  for  the  bore,  therefore,  will  be  1.500  and 
L.501  in.    The  deviations  for  the  shaft  are  — 1.5  and  —  3 
tolerance  units.    Hence  the  limits  for  the  shaft  are  1  4! 
and  1.498  in. 

Now  let  us  take  a  2-in.  shaft  and  bore  under  the  shaft 
basis  to  have  a  running  fit  of  coarse  quality.  The  shaft 
deviations  are  +  zero  and  —  9  tolerance  units,  and  the 
bore  deviations  |  9  and  I  18  tolerance  units.  Nine  tol- 
erance units  in  this  case  amount  to 

9  X  0.00058  X  <y2  =  0.0065  in. 
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and  18  tolerance  units  =  0.013  in. 
Hence  the  limits  for  the  shaft  would 
be  1.9935  and  2  in.  and  the  limits 
for  the  bore  2.0065  and  2.013  in. 

Tolerances  in  S.  A.  E.  Standards 

In  the  S.  A.  E.  standards  there 
are  a  good  many  examples  of  toler- 
ances and  these  reflect  modern 
American  practice  which,  however, 
is  not  based  on  a  unified  or  stand- 
ardized system.  For  instance,  on 
poppet  valve  stems  a  tolerance  of 
0.001  in.  is  allowed  and  both  limits 
show  downward  deviations  from 
the  nominal  size,  the  stem  being 
intended  to  be  a  free  sliding  fit  in 
the  reamed  bushing.  Shanks  of 
connecting  rod  bolts  are  dimen- 
sioned so  that  the  maximum  diam- 
eter is  identical  with  the  nominal 
size  and  the  minimum  from  0.002 
to  0.004  in.  smaller,  according  to 
the  nominal  size.  The  starting 
crankshaft  end  has  limits  of  0.998 
and  1.000  in.  and  for  the  attached 
starting  crank  the  hub  bore  limits 
are  0.9990  and  1.0005  in.,  while  for 
the  removable  starting  crank  the 
hub  bore  limits  are  1.010  and  1.015 
in.  This  evidently  corresponds  to 
the  shaft  basis  and  tolerances  to 
one  side  of  the  zero  line.  The  tol- 
erance on  the  shaft  is  a  little  larger 
than  that  corresponding  to  the 
plain  fit  of  the  German  system.  On 
rod  end  pins  both  deviations  from 
the  nominal  size  are  negative,  on 
the  !  --in.  size  —  0.004  and  —  0  007 
in.,  for  instance.  The  holes  in  the 
rod  ends  through  which  these  pins 
go  have  both  positive  and  negative 
deviations,  +  0.001  and  —  0.002  in. 
for  the  Vis-in.  size,  for  instance. 
The  practice  represented  by  these 
figures  does  not  seem  to  fit  in  with 
any  of  the  systems  above  discussed. 
In   splined   fittings  the  bore   basis 

and  tolerances  to  one  side  of  the  nominal  dimension  are 

used. 

Tolerances  in  Ballbearing  Mountings 

The  proposed  standard  ballbearing  mountings  sub- 
mitted to  the  S.  A.  E.  last  winter  correspond  neither 
to  the  shaft  basis  nor  to  the  bore  basis.  The  inner  race 
should  be  a  press  fit  on  the  shaft.  Let  us  take  the  25 
mm.  bore  size.  For  a  high  precision  fit,  according  to  the 
German  system  the  tolerance  on  the  shaft  diameter  would 
be  0.00057  in.,  the  proposed  tolerance  was  0.0005  in. 
The  tolerance  on  the  bore,  according  to  the  German  sys- 
tem would  be  the  same,  that  is,  0.00057  in.,  that  in  bear- 
ings, according  to  the  American  standard  is  0.0006  in. 
The  maximum  allowance  in  the  German  high  precision 
press  fit  is  +  2  tolerance  units  =  +  0.00114  in.,  the 
minimum,  zero.  In  the  proposed  American  standard  the 
maximum  allowance  is  +  0.0009  in.,  the  minimum, 
—  0.0002  in.  Hence  the  tolerances  on  this  size  of 
bearing  and  shaft  corresponded  very  closely  to  the 
German  high  precision  fit,  and  the  allowance  lies  be- 
tween the  German  press  and  light  press  fits,  somewhat 
closer  to  the  former. 
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If  now  we  take  the  largest  size 
of  bearing  listed,  with  a  bore  of 
205  mm.,  we  find  the  following  ( the 
figures  in  parentheses  following  the 
different  values  correspond  to  the 
German  high  precision  fit,  hole 
basis,  for  the  same  nominal  size). 
Tolerance  on  shaft,  0.0005  in. 
(0.00116)  ;  tolerance  on  bore,  0.0003 
in.  (0.00116);  maximum  allow- 
ance, -i- 0.0011  (0.0022);  minimum 
allowance  —0.0002  in.  (0).  This 
shows  that  on  the  larger  shafts  the 
tolerance  allowed  in  the  proposed 
American  system  was  less  than  half 
as  great  as  that  of  the  German  high 
precision  fit,  which  supports  the 
contention  made  in  the  discussion 
at  the  Standards  Committee  meet- 
ing that  the  proposed  tolerances 
were  too  fine. 

The  proposed  housing  bores  are 
not  held  quite  so  close.  For  in- 
stance, for  an  80  mm.  outside  diam- 
eter bearing  the  housing  tolerance 
is  0.0010  in.  (0.00085  in.)  ;  the 
bearing  diameter  tolerance,  0.0005 
in.  (0.00085  in.)  ;  the  maximum  al- 
lowance, —  0.0015  (—0.0017  in. 
for  sliding  fit)  ;  the  minimum  al- 
lowance, 0  (0).  For  the  largest 
size  of  bearing  listed  (400  mm. 
outside  diameter)  the  figures  are 
as  follows:  Housing  bore. tolerance. 
0.0020  in.  (0.00145  in.);  bearing 
outer  race  tolerance,  0.0012 
(0.00145  in.)  ;  maximum  allowance, 
0.0032  (0.0029)  ;  minimum  allow- 
ance, ( 0 ) . 

Another  S.  A.  E.  standard  in- 
volving a  cylindrical  fit  is  that  of 
spring  eye  bushing  and  bolt  toler- 
ances. The  tolerances  on  the  eye 
bushings   are   set   at    +  0.001    and 

—  0.003  and  those  on  the  bolts  at 

—  0.005  and  —  0.008  in. 
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"Go"  Side 
la      gage      i 


Abbreviated  Designate 


^ 


for  Free  Running  Fit — LL 

joined  parts  which  are  to  move 
ir  with   plenty    of  play. 


tW 


r-fc^ 


"-pss? 


"No  Go"  Side 


Dim 

ensions  in  MM 

Diameter 

Ranges 

New  Gage 

Worn 

Gage 

Gage 

Deviations 

Maxi- 

Play 
Calculated 

Mini. 

Play 
Calculated 

Go  Side 

Upward 

Downward 

Perrons,- 
ble  wear 

Deviation 

No  Go  Side 

Go  Side 

1 

to         3 

+  0.035 

+  0.018 

0.040 

0.018 

0.003 

+0.015 

Plug  Gage 
Flat  Gage ' 
Length  Gage* 

Above          3 

to         6 

^0.045 

+  0.025 

0.053 

0.025 

0.005 

1  0.020 

Above           6 

to      10 

+0.055 

+  0.030 

0.065 

0.030 

0.005 

1  0.025 

Above       10 

to      18 

+  0.065 

+0.035 

0.077 

0.035 

0.005 

1  0.030 

Above       18 

to      30 

+  0.080 

+0.040 

0.095 

0.04S 

0.008 

(0.037 

Above      30 

to      50 

+  0.095 

+0.050 

0.113 

0.050 

0.O08 

1  0.042 

Above       50 

to      80 

+  0.110 

+  0.060 

0.130 

0.060 

0.010 

rO.050 

Above       80 

to    120 

^0. 130 

+  0.070 

0.152 

0.070 

0.012 

(0.058 

Above    120 

to    180 

:  0.150 

+0.080 

0.175 

0.080 

0.012 

t  0.0G8 

Above    180 

to   260 

f0.170 

+0.090 

0  200 

0.090 

0.015 

(0.075 

Above  260 

to  .360 

+0.190 

+  0.100 

0.225 

0.100 

0.018 

|  0.092 

Above    360 

to    500 

:  0.220 

+  0.120 

0.250 

0.120 

0.020 

)  0.100 

Tolerance 

Units 

—5.5 

-3 

6.5 

3 

0.5 

—2.5 

*When  flat  gages  i 
be  slightly  closer  thai 


r  length  gages  are  used  the  (its  are  apt  to 
when  plug  gages  are  used. 


Status  of  Movement  in  U.  S. 

So  far  not  much  has  been  done  in  the  United  States  to 
standardize  cylindrical  fits,  but  the  machinery  for  tak- 
ing up  the  work  exists  here.  The  American  Engineer- 
ing Standards  Committee  has  designated  the  American 
Society  of  Mechanical  Engineers  sponsor  for  standards 
on  gages  and  gaging  and  the  subject  of  fits  would  seem 
to  come  within  the  province  of  the  committee  appointed 
under  this  arrangement.  This  committee  has  recently 
issued  a  questionnaire  dealing  with  the  subject  of  fits 
and  tolerances  in  general  and  no  further  steps  will  be 
taken  until  the  replies  to  this  questionnaire  have  been 
received  and  the  information  contained  in  them  has  been 
sifted  and  compared. 

A  line  of  standardization  work  closely  related  to  thai 
on  cylindrical  fits  is  screw  thread  standardization,  and 
considerable  progress  in  this  has  been  made  by  the  Na- 
tional Screw  Thread  Commission,  a  progress  report  of 
which  was  issued  only  recently.  The  National  Screw 
Thread  Commission  recommends  the  adoption  of  four 
classes  of  fit  for  screw  threads — loose,  medium,  close 
and  wrench  fit,  and  two  qualities  of  work  for  subdi- 
visions)   under  medium  and  wrench  fits.     The  commis- 


Sample  German  standard  sheet  giving  tolerances  for 
shaft  basis. 


free  running  fits  on  the 


sion  also  recommends  the  adoption  of  the  bore  basis. 
That  is,  the  pitch  diameters  of  the  minimum  nuts  for  all 
fits  are  the  theoretical  pitch  diameters  for  the  particular 
bolt  size  and  all  tolerances  on  nut  pitch  and  other  diam- 
eters are  upward.  The  maximum  screw  is  below  basic 
for  the  loose  fit,  basic  for  the  two  medium  fits  and  above 
basic  for  the  close  fit  and  the  two  wrench  fits.  The  toler- 
ances on  all  screws  are  minus. 

If  the  recommended  screw  thread  standards  are 
adopted,  as  there  is  every  likelihood  that  they  will  be 
i  with  possibly  minor  changes)  the  work  of  the  Screw 
Thread  Commission  will  furnish  guidance  for  the  Com- 
mittee on  Gages  and  (.aging  or  that  on  Allowances  and 
Tolerances  if  one  should  be  appointed.  The  Bureau  of 
Standards  has  expressed  itself  as  follows  on  the  various 
questions  arising  in  connection  with  the  standardization 
of  cylindrical  fits: 

"The  Bureau  is  in  favor  of  the  use  of  the  principle  of 
the  standard  hole  as  against  that  of  the  standard  shaft. 
There  are,  however,  certain  special  cases  in  which  the 
standard  shaft  is  good  engineering  practice.  For  ex- 
ample, in  machine  tool  building  in  cases  where  a  single 
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Diagram    in    upper   left   hand   corner  shows  tolerances  for   hole    basis.     The    larger   diagram    shows   tolerances   for  shaft 
basis,     ^oth    diagrams    represent   the    German    standard   system  for  cylindrical  fits. 


shaft  runs  in  several  bearings,  requiring  different  quali- 
ties of  fit,  it  is  good  practice  to  keep  the  shaft  of  uniform 
diameter  and  vary  the  journals  to  obtain  the  kind  of 
fit  required  at  each  bearing. 


"It  is  the  opinion  of  the  Bureau  that  in  general  the 
minimum  hole  should  be  of  basic  size  and  that  the  toler- 
ances on  the  hole  should  be  plus,  and  that  the  maximum 
(Continued  on  page  1283) 


Definition  of  Terms 


Fit  in  general  denotes  the  physical  correlation  of  two 
parts  joined  together,  and  is  characterized  by  the  clear- 
ance or  interference. 

Clearance  is  the  free  space  between  bore  and  shaft. 

Interference  is  the  amount  by  which  the  diameter  of  the 
shaft  to  be  inserted  exceeds  the  bore. 

Allowance  is  the  difference  between  shaft  diameter  and 
bore;  it  is  positive  when  the  shaft  diameter  is  greater 
than  the  bore  and  negative  when  the  shaft  diameter  is 
smaller  than  the  bore.  Positive  allowance  is  interference; 
negative  allowance,  clearance. 

Maximum  and  minimum  limits  are  the  extreme  dimen- 
sions  between  which  the  actual  dimensions  of  the  com- 
plerted  part  must  lie. 

Tolerance  is  the  difference  between  the  greatest  per- 
missible (maximum)  dimension  and  the  smallest  permis- 
sible (minimum)  dimension  of  a  piece  of  work. 

Minimum  clearance  is  the  difference  between  the  min- 
imum bore  and  the  maximum  shaft  diameter. 

Maximum  clearance  is  the  difference  between  maximum 
bore  and  minimum  shaft  diameter. 

Minimum  interference  is  the  difference  between  the  min- 
imum shaft  diameter  and   the  maximum  bore. 

Maximum  interference  is  the  difference  between  the 
maximum  shaft  diameter  and  minimum  bore. 

Nominal  dimension  is  the  measurement  which  indicates 
the  size  of  the  part. 

Deviation  is  the  difference  between  the  actual  and  nom- 


inal dimension. 

The  upward  deviation  added  to  or  subtracted  from  the 
nominal  dimension  gives  the  maximum  dimension. 

The  downward  deviation  added  to  or  subtracted  from  the 
nominal  dimension  gives  the  minimum  dimension. 

Qualities  of  fit  are  grades  of  workmanship  according  to 
which  the  precision  of  fits  is  graded. 

Unilateral  system  is  a  system  in  which  there  are  tol- 
erances on  one  side  of  the  nominal  dimension  only. 

Bilateral  system  is  a  system  in  which  there  are  tol- 
erances on  both  sides  of  the  nominal  dimension. 

The  bore  basis  is  characterized  by  the  following: 

The  bore  remains  the  same  for  any  particular  quality 
of  fit,  that  is,  the  diameter  of  bore  does  not  change  with 
a  change  in  the  class  of  fit,  whereas  the  diameter  of  the 
shaft  is  made  different  according  to  the  class  of  fit.  The 
downward  deviation  of  the  bore  is  zero,  therefore  the  zero 
line  is  the  lower  limit  of  thd  bore  diameter.  Shafts  on 
which  there  are  fits  of  different  classes  must  be  offset. 

The  shaft  basis  is  characterized  by  the  following: 

The  shaft  diameter  remains  the  same  for  any  particular 
quality  of  fit,  that  is,  the  shaft  diameter  does  not  change 
with  a  change  in  the  class  of  fit,  whereas  the  bore  diam- 
eter is  made  different  according  to  the  class  of  fit.  The 
upward  deviation  of  the  shaft  is  zero,  hence  the  zero  line 
is  the  maximum  or  upper  limit  of  the  shaft  diameter. 
Shafts  on  which  there  are  fits  of  different  classes  may  be 
either  smooth  or  offset. 


June  16,  1921 


AUTOMOTIVE     INDUSTRIES 

THE   A  UTOMOBILE 


1281 


Storage  Battery  Equipment  Important 

Design  Problem 

The  designer  has  before  him  the  problem  of  selecting  storage  battery 
equipment  and  of  determining  its  position  on  the  car.  This  article  dis- 
cusses die  factors  influencing  performance  and  points  out  its  intimate 
relation  with  owner  satisfaction.    Advantages  of  standardized  equipment. 

By  Donald   D.   Blanchard 


THE  storage  battery  is  to-day  a  most  important  part 
of  automobile  equipment.  By  the  almost  univer- 
sal adoption  of  battery  ignition  in  passenger-car 
practice,  the  satisfactory  performance  of  the  car  has 
been  inseparably  linked  with  the  performance  of  the 
battery.  It  is,  therefore,  a  matter  of  prime  importance 
that  the  automobile  engineer  choose  wisely  when  select- 
ing a  battery  for  the  car  he  has  designed. 

In  making  a  selection,  the  fact  that  the  average  owner 
is  prone  to  neglect  the  battery  should  not  be  lost  sight 
of.  This  is  an  unfortunate  condition,  but  nevertheless 
one  that  must  be  met,  and  the  car  designer  must  choose 
a  battery  that  will  most  satisfactorily  withstand  abusive 
service.  He  should  select  a  battery  that  has  the  re- 
serve capacity  to  start  the  engine  in  cold  weather  when 
conditions  are  most  unfavorable.  He  should  locate  his 
battery  on  the  chassis  where  it  will  be  convenient  for  the 
driver  to  maintain  it. 

The  car  manufacturer  does  not  warrant  the  perform- 
ance of  such  parts  and  equipment  as  he  buys  from  other 
companies,  and  the  battery  is  included  in  this  class. 
However,  when  a  car  is  sold,  there  is  some  moral  obliga- 
tion that  it  will  give  satisfactory  service  in  the  hands 
of  the  owner.  Despite  the  fact  that  the  car  manufac- 
turer is  not  responsible  for  the  performance  of  the  bat- 
tery, he  is  very  much  interested  in  it.  The  owner  ex- 
pects service  from  his  car,  and  if  he  doesn't  get  it  be- 
cause of  an  unsatisfactory  battery,  he  is  disappointed. 
The  prestige  of  the  car  suffers  in  his  mind,  and  in  the 
minds  of  the  people  with  whom  he  comes  in  contact. 

Satisfied  owners  are  becoming  an  increasingly  impor- 
tant factor  in  automobile  merchandising,  and  in  this 
competitive  market  the  dealer  needs  all  the  assistance 
that  he  can  get  from  this  source.  A  battery  that  is  not 
selected  purely  on  the  performance  basis,  jeopardizes  the 
prestige  of  the  car.  Free  service  on  the  battery  under 
the  warranty  is  performed  by  the  battery  service  station, 
and  consequently  the  dealer  is  not  under  any  direct  ex- 
pense if  the  battery  gives  trouble.  But  an  unsatisfactory 
battery  increases  the  selling  expense  because  the  dealer 
does  not  have  all  the  assistance  that  satisfied  owners 
can  give  him. 

Capacity  is  perhaps  the  most  important  factor  in  bat- 
tery performance.  The  battery  must  be  able  to  start  the 
engine  in  cold  weather  when  the  oil  is  congealed,  when 
the  fuel  vaporizes  poorly,  and  when  the  normal  capacity 
of  the  battery  is  very  materially  reduced.  These  are 
the  most  difficult  conditions  under  which  the  battery 
must  operate.  They  are  the  conditions  which  the  engi- 
neer must  have  in  mind. 


Increased  capacity  naturally  means  increased  cost. 
Capacity  can  only  be  secured  by  increasing  the  size  of 
the  battery.  But  the  difference  is  hardly  worthy  of  a  sec- 
ond thought  when  considered  in  comparison  with  the 
resultant  increase  in  owner  satisfaction.  On  a  large 
production  job,  a  small  saving  on  each  battery  amounts 
to  a  considerable  sum,  but  it  is  an  economy  that  is  dear- 
ly paid  for. 

A  somewhat  parallel  case  is  found  in  tire  equipment. 
Some  years  ago  fabric  tires  were  standard  on  all  makes 
of  cars.  Since  the  development  of  the  cord  tire  there 
has  been  a  gradual  change  until  now  most  makes  are 
equipped  with  this  type  of  tire.  The  cord  tire  is  more 
expensive,  but  it  gives  better  service.  Car  manufactur- 
ers have  found  that  this  addition  to  the  first  cost  has  in- 
creased the  salability  of  their  products.  There  is  no 
reason  to  believe  that  a  similar  investment  in  an  over- 
size battery  would  not  produce  results  that  would  justifv 
themselves. 

Careless  Owners 

The  careless  owner  is  another  factor  that  the  engi- 
neer must  consider  in  the  selection  of  the  battery.  An 
analysis  may  show  that  a  certain  size  of  battery  will 
meet  the  needs  of  the  car  assuming  that  the  driver  takes 
care  of  the  battery  and  uses  it  judiciously.  But  the  bat- 
tery that  is  dependable  under  favorable  conditions  such 
as  these,  may  be  very  unsatisfactory  in  the  hands  of  a 
driver  who  does  not  bother  to  maintain  it.  A  batterv 
with  reserve  capacity  is  needed  to  keep  this  man's  ca'r 
on  the  road. 

A  statement  that  car  manufacturers  have  economized 
on  the  first  cost  of  batteries  would  be  impossible  to  prove 
nevertheless  there  are  battery  service  men  who  believe 
that,  in  many  cases  where  battery  trouble  is  experienced, 
it  is  the  result  of  the  car  manufacturer's  economizing  on 
this  important  piece  of  equipment.  The  belief  is  also 
current  that  battery  trouble  is  often  traceable  to  the  fact 
that  the  battery  specified  for  the  car  is  too  small. 

Some  years  ago  0.  W.  A.  Oetting  of  the  Willard  Stor- 
age Battery  Co.,  presented  a  paper  before  the  Society  of 
Automotive  Engineers,  in  which  he  gave  a  table  of  rec- 
ommended battery  capacities  as  related  to  piston  dis- 
placement. The  writer  applied  this  criterion  to  about 
forty  popular  makes  of  car,  and  found  that  about  25  per 
cent  of  them  are  equipped  with  batteries  that  are  too 
small.  There  are  no  records  to  show,  however,  that  the 
makes  of  car  that  do  not  measure  up  to  this  criterion 
experience  more  battery  trouble  than  those  which  meet 
its  requirements. 
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Price  should  not  enter  into  the  selection  of  a  battery. 
If  a  car  must  be  built  to  sell  at  a  certain  price,  the  bat- 
tery is  the  wrong  place  to  economize.  It  is  one  of  the 
weak  links  on  which  the  chain  of  owner  satisfaction  is 
dependent,  and  it  is  well  worth  while  to  bolster  up  its 
strength  in  every  possible  way. 

Plate  Thickness 

The  effect  that  the  thickness  of  the  plate  has  on  the 
life  and  service  of  a  battery  also  merits  serious  consid- 
eration. The  capacity  of  a  cell  depends  on  it's  positive 
plate  area  and,  in  the  automobile  battery,  this  area  has 
been  made  large  in  order  to  get  sufficient  current  for 
starting.  The  weight  and  bulk  of  the  battery  must  be 
kept  down,  however,  and  this  has  caused  the  use  of  a 
plate  that  is  comparatively  thin.  The  thin  plate  has  two 
disadvantages :  First,  it  is  mechanically  weak  in  the 
direction  of  the  stresses  produced  by  buckling.  Second, 
due  to  the  gradual  disintegration  of  the  active  material 
in  the  positive  plate,  the  thick  plate  has  a  longer  life 
than  the  thin  plate,  inasmuch  as  it  has  more  active 
material  to  shed,  than  a  thinner  plate. 

Considerations  of  weight,  bulk  and  price  have  doubt- 
less influenced  the  selection  of  the  thin  plate  battery. 
But  it  seems  that  it  might  be  worth  while  to  disregard 
these  objections  because  of  the  important  advantages 
of  the  thicker  plate.  The  advisability  of  this  procedure 
is  indicated  by  the  unusually  successful  results  that 
have  been  obtained  with  thick  plate  batteries  in  pas- 
senger car  service.  It  is  not  uncommon  to  find  batteries 
of  this  type  that  have  seen  four  and  five  years'  service 
• 'ithout  being  opened. 

The  thin  plate  will  give  dependable  service  provided 
it  receives  proper  care  and  is  used  judiciously.  But  it 
lacks  the  ruggedness  of  the  heavier  plate,  and  conse- 
quently will  not  stand  up  as  well  under  abuse.  For  this 
reason  the  thick  plate  is  preferable,  as  the  average  driver 
does  not  show  any  particular  interest  in  the  battery  un- 
til it  refuses  to  crank  the  engine,  or  fails  to  supply  cur- 
rent for  the  ignition  and  lights. 

The  rate  at  which  charging  current  is  supplied  to  the 
battery  by  the  generator  has  a  determining  effect  on  bat- 
tery performance.  The  driver  who  makes  long  daylight 
runs  at  touring  speeds  makes  a  very  small  demand  on 
the  battery,  while  a  doctor  who  uses  his  car  for  making 
calls  in  a  city  puts  a  very  heavy  load  on  the  battery  be- 
cause of  the  number  of  starts  and  the  shortness  of  the 
intervening  runs.  A  charging  rate  that  would  keep  the 
doctor's  battery  in  good  shape  would  overheat  the  other 
man's  battery,  and  a  charging  rate  that  would  answer 
for  the  first  man  would  starve  the  doctor's  battery. 

The  charging  rate  is  ordinarily  set  by  the  manufac- 
turer of  the  electrical  equipment  to  meet  the  require- 
ments of  the  average  driver  as  nearly  as  they  can  be 
judged.  Some  electrical  manufacturers  seal  this  adjust- 
ment, and  their  warranty  is  invalidated  if  the  adjustment 
in  changed  without  their  authorization.  It  is  not  gen- 
erally believed  that  the  typical  owner  has  sufficient 
knowledge  and  experience  to  make  this  adjustment. 

Assuming  the  correctness  of  this  viewpoint,  it  appears 
that  it  would  be  well  worth  while  for  dealers  to  watch 
all  cars  they  sell  for  some  weeks  after  delivery,  in  an 
effort  to  determine  whether  the  current  adjustment  on 
the  generator  is  correctly  made  for  the  needs  of  the 
individual  driver.  This  is  a  problem  for  the  dealer  to 
handle,  but  the  manufacturer  might  well  exert  his  influ- 
ence to  secure  a  more  general  adoption  of  this  policy. 

However,  there  are  some  practical  men  who  do  not 
believe  that  the  adjustment  of  the  charging  rate  is  be- 
yond the  ability  of  the  owner.  They  believe  that  this 
adjustment  should  be  made  accessible  so  that  the  owner 


can  change  it  conveniently.  One  battery  man  with  whom 
the  writer  talked  goes  so  far  as  to  say  that  the  adjust- 
ment should  be  brought  up  to  the  dash.  He  argues  that 
this  adjustment  is  very  nearly  as  important  to  the  opera- 
tion of  the  car  as  the  adjustment  of  the  carbureter. 

Owner  Education  Difficult 

It  seems  to  be  an  impossible  job  to  educate  the  owner 
into  taking  care  of  his  battery.  He  will  keep  oil  in  the 
crankcase,  and  perhaps  give  the  various  grease  cups 
that  are  distributed  around  the  car  a  little  attention  now 
and  then.  But  the  battery  is  hidden  from  his  view,  and 
may  not  give  any  warning  of  its  condition  until  expen- 
sive repairs  are  necessary.  Its  chances  of  being  main- 
tained are  very  poor. 

The  battery  manufacturers  are  attempting  to  combat 
this  negligence  by  giving  periodical  free  inspections, 
and  they  are  meeting  with  some  success.  The  automobile 
manufacturer  can  help  in  this  work  by  making  it  easy 
for  the  owner  to  maintain  the  battery  by  putting  it  in 
an  accessible  position.  The  battery  has  been  put  in 
almost  every  part  of  the  chassis,  often  without  giving 
the  convenience  of  the  owner  and  the  service  station 
the  slightest  thought.  From  the  standpoint  of  accessi- 
bility the  most  desirable  position  is  in  a  box  on  the 
running-board,  but  present  styles  demand  clean  running- 
boards.  This  is  where  the  battery  was  first  placed,  and 
it  would  be  a  good  thing  for  battery  performance  if  it 
were  returned  to  this  position. 

In  placing  the  battery  in  the  chassis  the  engineer 
should  consider  both  the  owner  and  the  service  station. 
The  owner  adds  distilled  water  and  makes  hydrometer 
tests.  At  least  he  should  do  this,  and  the  chances  of 
his  doing  so  are  immeasurably  enhanced  if  he  can  do 
the  job  without  removing  a  large  number  of  parts  and 
going  through  a  lot  of  gymnastics.  The  service  station 
has  to  remove  the  battery,  and  it  should  be  placed  so 
that  it  can  be  lifted  out  with  a  straight  pull.  By  making 
the  battery  accessible  and  easily  removable,  the  charges 
the  owner  must  pay  for  battery  service  will  be  reduced. 
The  battery  should  not  be  placed  near  the  exhaust  pipe, 
since  it  gets  rather  warm  in  summer  and  any  outside 
heat  only  makes  conditions  worse. 

There  is  a  need  for  an  instrument  that  will  show  both 
water  level  and  state  of  charge  in  all  cells  by  means 
of  an  indicator  on  the  dash.  Various  devices  have  been 
developed  which  partially  fulfill  this  need,  and  some 
of  them  have  considerable  merit.  But  none  of  them 
indicate  the  battery  condition  completely.  One  of  them 
indicates  conditions  in  one  cell,  another  warns  of  exces- 
sive temperatures  by  means  of  a  thermostat  clamped  on 
the  connector,  and  a  third  provides  for  measuring  the 
voltage  at  a  fixed  discharge  rate.  An  instrument  that 
would  indicate  battery  conditions  completely  should  have 
a  wide  sale  and  should  lead  to  improved  battery  per- 
formance. 

Car  manufacturers  have  done  much  to  simplify  the 
problem  of  battery-  service  within  the  last  few  years  by 
the  adoption  of  standardized  types  of  batteries.  There 
is  still  room  for  improvement  in  this  respect,  but  con- 
ditions are  much  better  than  they  were  some  years  ago. 

The  battery  must  be  proportioned  to  the  size  of  the 
engine.  This  precludes  the  possibility  of  having  one 
battery  that  will  be  standard  for  all  cars.  But  it  is 
possible  for  the  automobile  engineer  to  arrange  the 
chassis  so  that  a  standardized  type  in  the  capacity  re- 
quired can  be  used.  There  is  no  good  reason  why  two 
cars,  having  6-volt  electrical  systems  and  using  100- 
ampere-hour  batteries,  should  not  use  the  same  type  of 
lattery.  The  reason  this  is  not  always  possible  is  be- 
cause the  shapes  of  the  battery  compartments  are  not 
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the  same  and  the  leads  are  not  brought  out  in  the  same 
manner. 

The  use  of  standardized  types  in  the  different  capaci- 
ties has  two  important  advantages.  First,  the  cost  of 
the  battery  is  reduced,  due  to  the  economies  of  large 
production,  and,  second,  the  problem  of  supplying  service 
is  simplified. 

The  battery  service  station  must  be  prepared  to  supply 
a  new  battery  for  any  car,  and  also  to  supply  a  rental 
battery  to  the  owner  whose  battery  is  undergoing  re- 
pairs. If  the  car  manufacturer  arranges  his  chassis  so 
that  a  special  battery  is  required  for  it,  then  the  dealer 
must  stock  new  and  rental  batteries  in  order  to  render 
service  on  this  car.  On  the  other  hand,  if  the  car  is 
designed  for  a  battery  that  can  be  used  in  several  other 
makes  of  cars,  the  dealer  can  economize  on  his  stock. 

In  1920  cars  this  difficulty  is  less  pronounced  than  in 
previous  years.  In  fact,  each  year  has  seen  a  reduction 
in  the  number  of  battery  types  required  for  the  better 
known  makes  of  car.  A  survey  of  forty  popular  Ameri- 
can cars  shows  that  eleven  different  types  of  batteries 
are  required  for  these  automobiles.  The  word  type  covers 
the  size  of  plate,  number  of  plates  per  cell,  number  of 
cells  and  the  arrangement  of  the  cells,  but  does  not 
include  the  form  of  terminals  required.  Four  plate  sizes 
are  used  in  these  eleven  batteries. 

Standardized  Terminals 

Standardized  terminals  are  not  as  important  as  stand- 
ardized types.  It  is  a  simple  matter  for  the  service 
station  to  provide  terminals  that  will  fit  the  cables  on 
the  car.  However,  standardization  of  terminal  forms 
has  not  progressed  as  far  as  the  standardization  of  bat- 
tery types.  Seventeen  terminal  arrangements  are  re- 
quired for  the  forty  makes  of  cars  considered. 

One  battery  out  of  the  eleven  fits  ten  of  the  forty 
cars.  Five  of  these  cars  have  the  same  terminal  arrange- 
ment, but  four  different  terminal  arrangements  are  re- 
quired to  service  the  other  five  in  this  group.  The  most 
favored  terminal  construction  is  the  bare  taper  post 
to  which  the  cables  are  clamped.  It  provides  the  simplest 
arrangement  for  the  service  station  and  appears  on  more 
cars  than  any  other  form  of  terminal.  It  would  doubt- 
less be  an  improvement  if  all  manufacturers  adopted 
this  type  of  terminal,  as  the  construction  gives  very 
satisfactory  service. 

The  present  method  of  handling  standard  equipment 
batteries  is  not  entirely  satisfactory.  If  the  battery  is 
shipped  wet,  its  life  commences  just  as  soon  as  the  bat- 
tery manufacturer  puts  electrolyte  into  it.  From  there 
if  goes  to  the  car  manufacturer,  who  installs  it  in  the 
car.  The  next  step  is  the  shipment  of  the  car  to  the 
dealer,  who,  in  turn,  delivers  it  to  the  customer.  If  the 
demand  is  ahead  of  production,  a  comparatively  short 
time  elapses  before  the  battery  is  in  actual  use. 

Wet  or  Dry? 

The  longer  the  period  that  elapses  between  the  time 
the  battery  is  made  ready  for  service  and  the  time  it 
actually  goes  into  service  the  shorter  will  be  its  useful 
life.  Furthermore,  if  the  battery  is  not  given  an  occa- 
sional boosting  charge  during  the  period  before  delivery, 
there  is  a  strong  possibility  that  its  plates  will  be  dam- 
aged. This  is  a  real  objection  at  this  time,  because  there 
are  instances  where  batteries  have  been  in  the  hands 
of  the  car  manufacturer  and  dealer  for  over  a  year  before 
delivery. 

In  the  case  of  a  battery  that  is  shipped  dry,  no  loss 
of  life  or  plate  deterioration  takes  place.  However,  this 
practice  is  also  open  to  objection.  When  a  dealer  goes 
to  the  freight  station  to  get  a  car  he  must  take  a  battery 


with  him  to  replace  the  dry-shipped  battery  that  comes 
with  the  car  in  order  to  get  current  for  the  ignition 
and  starter.  The  battery  shipped  with  car  must  then 
be  prepared  for  service.  In  some  places  this  matter  is 
handled  in  the  following  manner:  The  car  dealer  takes 
the  dry  battery  to  the  battery  service  station,  who  gives 
him  a  battery  that  is  ready  for  service  in  exchange, 
charging  the  dealer  a  small  fee  for  the  work  involved. 

Shipping  the  battery  wet  is  open  to  the  objection  that 
the  customer  may  get  a  battery  which  has  used  up  much 
of  its  useful  life.  Shipping  the  battery  dry  is  open  to 
the  objection  of  the  trouble  and  expense  of  putting  a 
serviceable  battery  in  the  car.  It  has  been  suggested 
that  both  of  these  objections  could  be  obviated  if  the  car 
were  shipped  to  the  dealer  without  a  battery.  When 
the  dealer  sells  the  car  he  could  draw  on  the  local  battery 
dealer  handling  the  battery  which  is  specified  as  stand- 
ard equipment  for  a  battery  to  fit  the  car.  In  this  way 
every  car  purchaser  would  get  a  new  battery,  and  the 
dealer  would  not  have  the  expense  of  switching  batteries. 
This  method  might  introduce  some  complications,  but  it 
is  thought  that  a  satisfactory  method  of  handling  stand- 
ard equipment  batteries  in  this  manner  could  be  worked 
out.  In  the  case  of  batteries  shipped  wet  it  would  be 
a  decided  improvement  over  the  present  method. 

On  the  whole,  the  battery  gives  reasonably  satisfac- 
tory service  in  view  of  what  is  expected  of  it  and  the 
care  it  receives.  The  most  important  factor  affecting 
its  life  and  dependability  is  the  care  and  use  given  it 
by  the  driver  of  the  car  in  which  it  is  installed.  A  great 
deal  can  be  done  to  improve  battery  performance  by  the 
education  of  the  owner  on  these  points. 


Tolerance  Systems  for  Cylindrical  Fits 

(Continued  from  page  1280) 
shaft  should  be  of  such  a  size  as  to  give  the  quality  of 
fit  desired,  all  tolerance  on  the  shaft  being  minus.  This 
rule  should  be  strictly  adhered  to  for  interchangeable 
manufacture.  In  case  selective  assembly  is  to  be  em- 
ployed then  the  tolerance  on  the  shaft  may  properly  be 
plus. 

"A  temperature  of  68  deg.  F.  (20°  C.)  was  adopted  by 
the  Bureau  of  Standards  and  by  the  War  Department  as 
the  standard  temperature  for  all  munition  gages  in  1917, 
and  was  used  in  all  gage  work  during  the  war.  This  tem- 
perature has  also  been  selected  by  the  National  Screw 
Thread  Commission  as  the  temperature  at  which  all 
gages  and  gaged  products  should  be  standard,  and  has 
been  adopted  by  the  S.  A.  M.  E.  Sectional  Committee  on 
Plain  Limit  Gages.  This  temperature  is  coming  more 
and  more  into  use  in  this  country  and  seems  likely  to  be- 
very  generally  adopted." 


THE  trials  of  the  rigid  airship  R-80,  which  has  been 
built  by  Vickers,  Ltd.,  at  Barrow,  are  now  in  prog- 
ress. It  will  be  recalled  that  some  changes  have  been 
made  in  the  structure  of  the  airship  since  she  was  orig- 
inally launched  in  July  last.  In  the  altered  form  she 
has  a  gas  capacity  of  1,250,000  cubic  feet,  a  gross  lift 
of  38V2  tons  and  a  disposable  lift  of  about  17'  -_•  tons 
The  propelling  power  consists  of  four  Wolseley-Maybach 
engines,  each  of  230  horsepower.  Two  of  them  are 
housed  in  the  forward  gondola  and  geared  to  a  single 
propeller,  the  others  being  carried  in  single  units  in  the 
wing  gondolas.  The  R-80,  at  the  cruising  speed  of  50 
miles  per  hour,  would  have,  it  is  estimated,  a  radius  of 
fi500  miles.  The  R-36,  which  is  being  built  at  the  Beard- 
more  aerodrome  at  Inchinnan,  is  nearing  completion, 
and  will  be  ready  for  her  trials  in  the  course  of 
weeks. 
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An  Estimate  and  Analysis  of  Various 
Forms  of  Tractor  Transmissions 

Generally  speaking,  the  smallest  number  of  gear  reductions  is  the  best 
on  tractor  transmissions.  The  statement  must  be  qualified,  however,  and 
this  article  discusses  the  advantages  and  disadvantages  of  the  various 
types  of  gears.     Several  gear  calculations  are  worked  out  by  the  writer. 

By  P.  M.  Heldt 


TRANSMISSION  losses  are  a  small  item  in  the  auto- 
mobile, as  the  average  American  passenger  car  runs 
upward  of  90  per  cent  of  the  time  on  high  gear,  in 
which  case  the  engine  power  is  transmitted  through  only 
a  single  pair  of  gears.  These  gears,  moreover,  are  cut 
very  accurately,  in  order  to  insure  quiet  operation,  and 
accuracy  of  tooth  form  at  the  same  time  insures  high 
efficiency  of  transmission. 

In  a  farm  tractor,  on  the  other  hand,  where  the  speed 
reduction  between  the  engine  crankshaft  and  the  driving 
wheels  is  about  ten  times  as  great  as  in  a  passenger  car, 
there  are  practically  always  several  pairs  of  gears  through 
which  the  power  is  transmitted  successively  before  it 
reaches  the  driving  wheels.  The  number  of  gear  reduc- 
tions and  the  arrangement  of  the  gears  are  matters  in 
regard  to  which  a  great  deal  of  difference  of  opinion  still 
persists.  Generally  speaking,  the  smaller  the  number  of 
gear  reductions  the  better,  but  the  statement  requires 
some  modifications.  The  smallest  number  of  reductions 
is  the  best  only  if  it  permits  of  safe  maximum  tooth 
pressures,  gear  wheels  not  too  large  in  diameter  so  they 
can  be  fully  enclosed,  an  adequate  ground  clearance,  and 
a  suitable  location  of  the  engine  and  power  take  off. 

Representative  figures  determining  the  gear  reduction 
required  are  as  follows:  Engine  speed,  900  r.p.m.;  drive 
wheel  diameter,  54  in.;  plowing  speed,  2%  m.p.h.  The 
driving  wheels  of  such  a  tractor  would  rotate  at 

2%  X  5280X12 

'*    N — =  17.1  r.p.m. 

54  X  3.1416  X  60 

and  the  gear  ratio  therefore  must  be 

900 

17.1 

Such  a  large  ratio  can  hardly  be  obtained  in  two  steps 
by  means  of  spur  and  bevel  gears  and  where  these  types 
of  gear  are  used  exclusively  it  is  customary  to  have  three 
sets.  This  is  the  more  necessary  because  the  low  speed, 
which  is  usually  only  about  two-thirds  the  high,  is  ob- 
tained by  the  same  number  of  gear  reductions.  This 
speed  is  sometimes  as  low  as  1%  m.p.h.  and  then  requires 
a  speed  reduction  of  nearly  one  hundred  to  one. 

Almost  all  the  known  transmission  devices  are  em- 
ployed in  tractors,  including  spur  gears,  internal  gears, 
bevel  gears,  worm  gears,  roller  chains  and  friction  disks. 
Of  these  the  spur  gear  is  used  most  extensively,  undoubt- 
edly because  it  has  a  balance  of  advantages  in  its  favor, 
when  cost  of  construction,  efficiency  of  operation  and  ease 
of  mounting  are  considered.  There  is  hardly  a  tractor 
that  has  not  at  least  one  pair  of  spur  gears  in  its  trans- 
mission train.  Bevel  gears  are  used  where  the  power  has 
to  be  transmitted  between  shafts  at  right  angles  to  f»ach 
other.      They    are    considered    as    rather    undesirable    by 


52.6 


some  designers,  and  in  order  to  obviate  the  need  for  them, 
four-cylinder  engines  are  sometimes  placed  transversely 
across  the  tractor  frame,  giving  rise  to  what. is  known  as 
the  all  spur  gear  transmission.  With  twin  cylinder  or 
horizontal  opposed  engines  the  crankshaft  naturally  ex- 
tends across  the  frame,  while  if  a  four-cylinder  vertical 
engine  is  thus  placed  it  gives  the  impression  that  the  de- 
signer is  going  out  of  his  way  to  avoid  the  bevel  gears. 
There  are  three  objections  to  bevel  gears.  In  the  first 
place,  they  cannot  be  cut  as  accurately  as  spur  gears; 
secondly,  they  are  more  expensive  to  manufacture  than 
spur  gears,  and,  lastly,  they  create  a  great  deal  of  end 
thrust  which  must  be  provided  for  in  the  bearing  design. 
On  account  of  the  lesser  accuracy  of  tooth  form  and  the 
greater  total  bearing  pressure,  the  bevel  gear  is  undoubt- 
edly slightly  less  efficient  than  the  spur  gear.  Owing  to 
the  fact  that  bevel  gears  nearly  always  overhang  their 
bearings,  the  radial  loads  of  bevel  gears  usually  are  con- 
siderably greater  than  the  loads  due  to  corresponding 
spur  gears.  Where  a  pair  of  bevel  gears  is  used  it  is  not 
usual  to  obtain  any  great  reduction  in  speed  from  it.  Thus 
under  certain  conditions  one  more  pair  of  gears  may  be 
required  to  obtain  the  predetermined  reduction  than  if  spur 
gears  were  used  exclusively.  Contrary  to  automobile 
practice,  the  bevel  gearset  is  generally  placed  at  the  for- 
ward end  of  the  transmission  instead  of  at  the  rear  end. 
The  advantage  of  this  is  that  the  thrust  loads  to  be  pro- 
vided for  are  very  much  smaller. 

By  the  use  of  the  worm  and  worm  wheel  for  the  trans- 
mission it  is  possible  to  locate  the  engine  with  its  axis  in 
a  fore  and  aft  direction  and  yet  do  without  a  pair  of 
bevel  gears.  It  does  not  matter  whether  the  worm  is  the 
only  transmission  element,  that  is,  whether  a  single  re- 
duction is  used,  or  not.  A  single  step  reduction  by  worm 
and  wheel  is  used  in  the  Coleman  tractor,  a  diagram  of 
the  transmission  of  which  is  shown  on  opposite  page.  In 
its  earlier  form  the  Coleman  had  only  a  single  speed,  the 
power  being  transmitted  directly  from  the  engine  crank- 
shaft through  the  worm  and  wheel  to  the  rear  axle.  The 
present  model  has  two  forward  speeds,  the  high  speed 
being  a  direct  drive  and  the  low  speed  a  back-geared 
drive.  A  transmission  of  this  type  has  the  advantage  of 
great  simplicity  of  construction  and  should  be  cheaper  to 
produce  than  any  other  system.  The  tooth  pressures 
undoubtedly  are  very  high,  and  so  also  are  the  thrust  loads 
which  must  be  provided  for.  Neither  the  tooth  pressure 
nor  the  thrust  load  is  as  great,  however,  as  in  a  tractor 
with  final  drive  by  worm  and  wheel  and  a  first  reduction 
by  some  other  form  of  gearing,  for  while  the  rear  axle 
torque  would  be  the  same  the  worm  wheel  pitch  diameter 
would  be  less  in  the  double  reduction  drive.  The  double 
reduction  transmission,  including  one  reduction  by  worm 
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and  wheel,  is  used  in  the  Fordson  and  several  other 
tractors.  In  the  Fordson  the  worm  and  wheel  constitute 
the  final  drive,  while  in  the  others  it  constitutes  the  first 
reduction.  The  advantage  is  claimed  for  this  latter  ar- 
rangement that  a  worm  gear  is  most  efficient  at  high 
speeds,  while  a  spur  or  internal  gear  is  most  efficient  at 
low  speeds  of  rotation.  For  a  given  horse  power  trans- 
mitted the  tooth  pressure  is  lower  the  higher  the  speed  of 
the  worm,  and  there  is  therefore  less  danger  of  forcing  the 
film  of  oil  from  between  the  teeth  of  the  worm  and  wheel. 
The  rather  low  efficiency  of  the  spur  and  internal  gear  at 
high  speeds  is  due  to  inaccuracies  in  the  form  of  the  teeth 
which  give  rise  to  violent  shocks  at  high  speeds.  A  first 
reduction  by  worm  and  wheel  and  a  second  reduction  by 
internal  gears  is  used  on  the  Dart  tractor  and  a  first  re- 
duction by  worm  and  wheel  and  a  final  reduction  by  spur 
gears  inclosed  in  the  central  case  is  used  on  the  W-S-M 
and  the  Farquhar  tractor. 

Two  step  reductions  with  spur  gears  only  are  occa- 
sionally used,  the  Avery  furnishing  an  example  of  this 
form  of  construction.  This  necessitates  rather  low  en- 
gine speeds  and  large  diameter  gear  wheels.  For  instance, 
if  the  engine  speed  is  600  r.p.m.,  the  drive  wheel  diameter 
48  in.,  and  the  plowing  speed  2%  m.p.h.,  the  reduction 
ratio  between  engine  crankshaft  and  rear  wheels  needs  to 
be  only  a  little  over  31,  and  this  can  be  obtained  in  two 
steps.  The  wheels,  however,  will  be  so  large  in  diameter 
that  it  is  practically  impossible  to  enclose  them,  and 
tractors  of  the  all  enclosed  type  with  spur  gear  transmis- 
sion always  have  more  than  two  steps  to  the  transmission. 

The  three  step  reduction  is  undoubtedly  the  most  popu- 
lar type  of  transmission,  being  found  in  many  different 
designs  of  tractors  with  both  all  spur  gear  and  spur  and 
bevel  gear  transmission.  If  there  is  any  type  of  tractor 
transmission  that  may  be  said  to  be  typical  in  that  it  is 
used  on  a  greater  number  of  designs  than  any  other,  it 
is  the  three  step  transmission  with  a  first  reduction  by- 
bevel  gears  and  the  other  two  reductions  by  spur  gears. 
The  sliding  pinions  are  then  mounted  on  the  shaft  carry- 
ing the  wheel  of  the  bevel  gearset.  This  involves  sliding 
the  pinions  on  a  transverse  shaft,  which  is  not  quite  as 
convenient  as  sliding  them  on  a  longitudinal  shaft,  but 
as  the  gears  of  a  tractor  are  shifted  only  very  rarely  and 
then  only  while  the  tractor  is  stationary,  this  is  not  a 
serious  objection.  It  is  not  an  easy  matter  to  get  along 
with  less  than  three  reductions,  unless  a  worm  drive  is 
used,  because  with  spur  and  bevel  gears  the  wheels  be- 
come so  large  that  it  is  practically  out  of  the  question 
to  enclose  them. 

With  a  three  step  transmission  the  last  set  of  gears 
may  be  placed  either  on  the  wheels  in  the  form  of  bull 
gears,  in  which  case  they  are,  of  course,  either  entirely 
exposed  or  only  imperfectly  enclosed,  or  else  placed  at  the 
center  of  the  axle  and  enclosed  within  the  axle  housing. 
The  latter  arrangement  is  being  favored  more  and  more, 
because  exposed  gears  cannot  be  lubricated  and  wear  out 
rather  rapidly.  In  the  former  class  with  the  final  drive 
at  the  wheels  must  be  included  a  few  with  exposed  chain 
drive  to  the  wheels. 

After  the  three  step  transmissions  come  the  four  step, 
and  these,  too,  are  quite  numerous,  especially  among  the 
older  designs  of  tractors.  These  tractors  in  a  great  many 
cases  have  wheels  of  very  large  diameter,  and  as  they  are 
intended  for  plowing  at  low  speed  they  require  a  very 
large  reduction  ratio. 

The  accompanying  sketches  show  diagrammatically  the 
arrangement  of  the  power  transmitting  members  on  a 
large  number  of  American  machines,  including  representa- 
tives of  practically  all  types. 

It  has  become  very  common  to  use  teeth  with  20  deg. 
pressure   angle,    tractor   designers    following    automobile 


practice  in  this  respect.  The  20  deg.  pressure  angle  has 
the  advantage  that  there  is  less  undercutting  in  the  pin- 
ions, and  consequently  the  teeth  are  much  stronger.  The 
Fellows  stub  tooth,  in  which  the  radial  tooth  elements  are 
the  same  as  those  of  a  standard  involute  gear  tooth  of  a 
diametral  pitch  two  numbers  higher,  is  probably  most 
widely  used,  but  there  is  also  some  call  for  full  depth  20 
deg.  teeth,  while  recently  an  attempt  has  been  made  to 
srandardize  the  depth  of  stub  teeth  at  0.8  the  depth  of 
standard  14%  deg.  involute  teeth. 

Gear  Calculations 

In  the  selection  of  the  pitch  the  designer  does  not  have 
much  guidance  of  a  theoretical  nature.  There  is,  on  the 
one  hand,  a  leaning  toward  the  finer  pitches,  because  their 
use  permits  of  a  greater  reduction  being  obtained  by 
means  of  a  single  pair  of  gears.  The  minimum  number  of 
teeth  in  the  pinion  is  more  or  less  fixed,  and  the  finer  the 
pitch  the  smaller  will  be  the  wheel  diameter  for  a  given 
reduction  ratio  or  the  greater  the  reduction  ratio  for  a 
given  wheel  diameter.  On  the  other  hand,  a  coarser  pitch 
gives  a  stronger  tooth.  There  should  evidently  be  bome 
relation  between  the  pitch  and  width  of  face.  If  the 
width  of  face  is  exceedingly  great  it  is  impossible  to 
obtain  uniform  tooth  pressure  over  the  entire  width,  and 
part  of  the  faces  may  even  be  entirely  out  of  contact. 
The  best  width  is  evidently  the  maximum  for  which  fairly 
uniform  contact  is  obtainable.  If,  with  a  certain  pitch, 
the  required  width  figures  out  greater  than  this,  it  is  ad- 
visable to  choose  a  coarser  pitch,  which  will  permit  of  a 
smaller  face  width.  In  industrial  gear  design  it  has  been 
a  long  established  practice  to  make  the  face  equal  to  eight 
divided  by  the  diametral  pitch.  It  is  believed  that,  owing 
to  improvement  in  mounting  practice  since  this  rule  was 
adopted,  it  is  now  practical  to  go  to  a  face  width  equal  to 
10  divided  by  the  diametral  pitch.  In  automotive  work 
the  accuracy  of  mounting  is  certainly  equal  to  that  in  the 
best  industrial  work  and  face  widths  as  arrived  at  by  the 
latter  rule  are  not  excessive.  Ten  divided  by  the  diam- 
etral pitch  is  substantially  equal  to  three  times  the  circular 
pitch. 

Let  us  assume  an  engine  delivering  25  b.hp.  at  900  r.p.m. 
This  corresponds  to  a  torque  of 

2Q5X33>000       146Ib.,ft 

900  X  6.28 
or 

12  X  146  =  1750  lb.-in. 

For  the  low  speed  a  reduction  ratio  of  about  64  to  1 
may  be  required.  This  can  be  obtained  in  three  stops  so 
proportioned  that  the  driven  wheels  will  increase  in  di- 
ameter fairly  gradually  from  front  to  rear.  The  first  step 
is  generally  made  rather  small,  one  of  the  reasons  being 
that  the  first  reduction  pair  precedes  the  sliding  gearsets, 
and  the  higher  the  reduction  ratio  the  more  difficult  it  is 
to  slide  the  pinions  on  the  splined  shaft.  A  first  reduc- 
tion of  2  to  1  corresponds  closely  to  current  practice,  and 
this  leaves  a  total  reduction  ratio  for  the  intermediate 
(low  speed)  and  final  reductions  of  32  to  1,  Both  of  these 
reductions  may  be  made  the  same,  or  about  5^  to  1. 
Owing  to  the  use  of  finer  pitch  teeth  in  the  intermediate 
as  compared  with  the  final  reduction  gears,  the  interme- 
diate wheel  will  have  a  diameter  about  midway  between 
the  bevel  gear  and  the  rear  axle  gear,  thus  giving  a  grad- 
ually deepening  form  of  gearcase. 

With  bevel  gears  in  automotive  practice  it  is  customary 
to  make  the  face  width  equal  to  one-quarter  the  pitch  line 
length.  The  maximum  face  length  permissible  in  bevel 
gears  is  one-third  the  pitch  line  length,  and  somewhat 
smaller  lengths  are  better  because  more  nearly  uniform 
pressure  along  the  face  of  the  tooth  is  assured. 
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A  formula  for  the  strength  of  bevel  gears  is  as  follows: 
S  L  p  y 


3 


(1— a3) 


where 

F  =  the  tangential  force  on  the  maximum  pitch  circie  of 

the  pinion. 
S  =  the  permissible  stress  in  the  gear  teeth. 
L  =  the  pitch  line  length. 
p  =  the  circular  pitch. 
y  =  the  Lewis  constant  for  the  number  of  teeth  in  the 

pinion. 
a  =  the  ratio  between  face  width  and  pitch  line  length. 
This  equation  can  be  transformed  into  a  somewhat  more 
convenient  form. 
Let 

c  =  (1  —  a3)  =  the  face  width  factor. 

v  =  reduction  ratio. 

n  =  number  of  teeth  in  pinion. 

d  =  the  maximum  pitch  diameter. 


T  =  the  torque  to  be  transmitted,  in  lb. -in. 


Fd 
~~2 


F  = 


27 
~d~ 


and 
Then 

and 

Also, 

and 

L  =  V(1/2r+  (V2)2  d  =  v  d 
Substituting  in  the  above  formula  we  get 

2T_SX  V  (1-2),+  C72)'dX<*«XyXc 
d  n 

which  simplified  gives 


P  = 


d  it 


T  = 


S  v  d*  y  c 
2n~ 


The  values  of  v,  y  and  c  can  be  obtained  from  the  three 
tables  herewith. 

As  the  gears  will  be  small  in  any  case  it  is  better  not 
to  use  too  small  a  number  of  teeth  in  this  set.  We  will 
assume  that  the  pinion  has  18  teeth  and  the  gear  36  to 
give  the  assumed  reduction  of  2  to  1.  The  stress  in  the 
teeth  for  heat  treated  gears  may  be  taken  at  16,000  lb.  p. 
sq.  in.     Inserting  values  in  the  equation  for  strength, 

3.14  X  16,000  X  1.12  X  d*  X  0.131  X  0.193 


1750  = 
39.5  # 


2X18 


d'  = 


1750 


=  44.4 


As  there 


39.5 

d  =  ^"44l  =  3.54  in. 

This   should  be  the  maximum  pitch  diameter, 
are  18  teeth,  the  diametral  pitch  will  be 

which  is  very  close  to  5,  and  5  pitch  teeth  must  be  used. 
The  true  maximum  pitch  diameter  will  then  be 

18  • 

-^  =  3.G00  in. 

•  > 

The  torque  on  the  intermediate  pinion  shaft  will  be 
3500  in. -lb.  Taking  the  Lewis  formula  for  gear  tooth 
strength 

F  =  Spfy 


Here  again 


and,  substituting, 


27/ 
~~d~ 


Sfpy 


Also, 


and 


Substituting  again 
2  7/ 

T  = 


3  d  it 
3p  =  — 


sx4^x34 


3  S  d"  7t2  y 


XV 
14.8  Sd3  y 


As  stated  above,  T  =  3500.     Let  S  =  16,000  lb.  p.  sq.  in. 
Assume  n  =  12.     Then 

14.8  X  16,000  Xd'X  0.104 


3500  = 

12X12 

3500  X  12  X  12 

U       14.8  X  16,000  X  0.104 

d  =  2.74 

The  diametral  pitch  would  be 


=  20.5 


2?724  =  4-38 


Assume  a 
Then 


13 


<f 


3500  X  13  X  13 
~  14.8X16,000X0.111 
d  =  2.825 
The  diametral  pitch  would  be 
13 


=  22.5 


2.825 


=  4.60 


Assume  n 
Then 


14 


<f  = 


3500  X  14  X  14 
14.8  X  16,000  X  0.117 
<V  24.8  =  2.92 


=  24.8 


2.92 


and  the  diametral  pitch  is 
14 
"2T92 
Assume  n  =  15,  then 

3500  X  15  X  15 


(f  = 


14.8  X  16,000  X  0.122 
rf  =  \/"2T3  =  3.01 
and  the  diametral  pitch  is 
15 


=  27.3 


3.01 


-    5  substantially. 


Any  of  the  above  pinions  would  do  so  far  as  strength  is 
concerned  but  fractional  pitches  ordinarily  are  not  used, 
and  therefore  the  last  mentioned  should  be  chosen,  that  is, 
a  pinion  of  15  teeth  and  5  diametral  pitch.  We  have  as- 
sumed that  the  face  width  is  3  times  the  circular  pitch; 
hence 

3.1416X3        ,  ...      ...... 

p  = —       ■-  1.88  in.  (l</8  in.) 

o 

The  mating  gear  will  then  have 

5j3  x  15  =  85  teeth. 
The  torque   on  the  final   reduction   pinion   will   be   5J^ 
times  as  great  as  on  the  intermediate  pinion.     The  neces- 
sary increase  in  strength  will  be  obtained  by  increasing 
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the  circular  pitch,  the  pitch  d' a  meter  and  the  width  of 
face,  each  factor  in  the  same  pn  portion  as  far  as  possible. 
The  multiplying  factor  therefore  will  be 

^~5\67  =  1 .  .'8 
This  would  make  the  circular  pit.  I 

3.1416  X  1-78        .    ., 

5  "   '  '" 

The  nearest  standard  circular  pitch  :.-•  1.05  (3  diametral 
pitch).  The  face  width  is  again  3  Mm.-.-  the  circular  pitch 
which  makes  it 

3X1-05  =  3.15,  say  3  2.r,   in. 
and  since  the  product  pitch  diameter    x  •  ircular  pitch  X 
face  must  be  5/j  times  as  great  for  the  final  drive  as  for 
the  intermediate  pinion  we  have 

3  X  0.63  X  1-87  X  5.67  =  x  X  105  X  3.25 
3  X  0-63  X  1-87X5.67 
1.05  X  3.25 
Hence  the  number  of  teeth  required  would  be 

3  X  5.86  =  17.6 
However,  owing  to  the  much  lower  peripheral  speed    t   is 


permissible  to  increase  the  stress  in  the  metal  from  16,000 
to  between  18,000  and  19,000  lb.  p.  sq.  in.,  and  this  per- 
mits of  the  use  of  15  teeth  in  this  pinion  also. 


Values  of 

Reduction 

Values 

of  Lewis  Factor 

Factor  (v) 

y 

FOR 

20   Deg. 

Pressure 

Reduction 

Reduction 

Angle 

Figured 

on  Basis 

Ratio,  r 

Factor,  v 

OF 

0.75 

Standard  Height 

1:1 

0.707 

Nc 

.  of  Teeth 

y 

1:1.25 

0.800 

12 

0.104 

1:1.5 

0.900 

13 

0.111 

1:1.75 

1.006 

14 

0.117 

1:2 

1.120 

15 

0.122 

1:2.5 

1.345 

16 

0.125 

1:3 

1.580 

17 

0.128 

1:3.5 

1.820 

18 

0.131 

1:4 

2.060 

19 

0.133 

Face  Length  Factors  (c) 

20 

21 

0.136 
0.139 

a  — 

c  — 

23 

0.141 

0.18 

0.150 

25 

0.144 

0.20 

0.162 

27 

0.148 

0.22 

0.175 

30 

0.152 

0.24 

0.187 

36 

0.160 

0.26 

0.198 

48 

0.171 

0.28 

0.209 

0.30 

0.219 

0.32 

0.228 

Federal  Aid  Roads  Under  Construction  or  Completed 


OF  the  22,030  miles  of  Federal  aid  roads  which  have 
been  built  or  are  now  under  construction,  more 
than  two-thirds  are  earth  roads,  sand  clay,  or  gravel, 
says  the  chief  of  the  Bureau  of  Public  Roads,  United 
States  Department  of  Agriculture.  These  have  cost  less 
than  one-third  of  the  total  amount  expended,  as  com- 
pared with  nearly  50  per  cent  of  the  estimated  cost 
applied  to  4890  miles -of  hard-surfaced  roads.  A  study 
of  local  conditions  by  an  engineer  of  the  bureau  is  neces- 
sary before  a  road  project  may  receive  Federal  aid. 

The  type  of  road  to  be  used  and  the  most  suitable  sur- 
face with  respect  to  the  traffic  of  the  locality  must  be 
determined.  Service  must  be  satisfactory,  while  costs 
must  be  kept  low,  both  for  building  and  maintenance. 
There  must  be  a  careful  analysis  both  of  the  engineering 
and  economic  conditions  for  each  particular  project. 
There  are  individual  considerations  in  every  case  which 
affect  the  determination  as  to  the  best  type  of  road  ma- 
terials for  that  locality. 

The  mileage  of  Federal  aid  roads  which  have  been 
built  or  are  now  under  construction  is  nearly  sufficient 
to  encircle  the  globe.  This  is  the  record  of  work  accom- 
plished since  July,  1916,  when  the  Federal  Government 
first  stepped  in  to  aid  in  the  enormous  task  of  building 
highways  that  are  now  called  upon  to  carry  more  than 
9,000,000  motor  vehicles  plus  a  very  substantial  horse- 
drawn  traffic  in  the  forty-eight  States.  The  Federal  aid 
law  is  well  named.  The  Department  of  Agriculture 
has  given  the  broadest  possible  construction  to  the  law 
for  the  purpose  of  providing  the  greatest  mileage  of 
highways  suited  to  the  traffic  to  be  carried  over  them 
at  the  minimum  expense.  An  analysis  by  the  Bureau  of 
Public  Roads  of  the  projects  under  contract  shows  that 
all  types  of  roads,  from  the  graded  earth  road  up  to  the 
finest  paved  surfaces,  have  been  built. 

Use  Many  Kinds  of  Road  Surface 

Granting  that  the  preparation  of  the  roadbed  has  been 
properly  done,  many  kinds  of  road  surfaces  will  give 
excellent  service.  The  element  of  time  is  important. 
There  are  so  many  miles  of  roads  to  be  constructed  and 
their  cost  will  be  so  enormous  that  the  most  careful  and 


detailed  study  of  each  road  project  must  be  made  to 
provide,  at  the  lowest  possible  cost,  roads  which  will 
give  satisfactory  service  and  which  can  be  maintained 
without  undue  depreciation  under  the  traffic  which  is 
to  use  them.  Many  times  the  question  has  been  asked 
the  bureau,  What  type  of  road  is  best?  The  answer  is 
always  the  same:    There  is  no  one  best  kind  or  type. 

A  recent  statement  issued  by  the  officials  of  the  bu- 
reau expresses  this  thought  in  the  following  language: 

"It  is  the  policy  of  this  bureau  to  consider  the  condi- 
tions on  each  individual  Federal  aid  project,  as  there 
are  elements,  such  as  subgrade,  drainage  and  present 
and  prospective  traffic,  which  vitally  affect  the  deter- 
mination of  the  standards  of  construction  to  be  used." 

That  is,  there  must  be  a  careful  analysis  both  of  the 
engineering  and  economic  conditions  for  each  particular 
case  to  determine  the  kinds  of  materials  that  can  be 
used  successfully,  and  after  these  facts  are  determined 
then  the  various  types  of  construction  which  can  be 
used  economically  should  be  brought  into  competition 
to  secure  the  best  possible  results.  There  have  been 
occasional  attempts  to  write  into  State  laws  or  the  gov- 
erning conditions  of  bond  issues  a  requirement  as  to 
the  type  or  kind  of  roads  to  be  constructed.  To  follow 
such  a  course  would  be  most  unfortunate. 

The  cost  must  always  be  considered  in  determining 
the  type  of  road  surfaces  which  are  selected,  and  the 
allowable  cost  must  be  determined  by  the  traffic  which 
is  to  be  borne.  Local  conditions  vary  to  such  an  extent 
that  very  careful  consideration  must  be  given  each  proj- 
ect before  determining  the  character  or  type  of  roads 
to  be  built.  This  principle  was  recently  expressed  to  a 
chamber  of  commerce,  a«king  for  information,  in  the  fol- 
lowing language: 

"Types  of  highways  should  not  be  specified  by  law. 
This  is  a  matter  to  be-  decided  by  the  State  highway 
department,  in  which  should  be  lodged  full  authority 
both  to  construct  and  to  maintain.  Competition  between 
different  types  of  material  should  be  maintained  and 
selection  made  to  fit  traffic  requirements  in  each  case. 
The  bureau  does  not  recommend  any  one  type  to  exclu- 
sion of  others." 
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Specification  of  Electroplating  for 
the  Automotive  Industry 

There  is  a  need  for  scieutifie  study  of  plating  methods  and  of  de- 
termining or  specifying  the  quality  of  finished  products.  This  article  de- 
scribes uses  and  technical  details  of  electroplating  and  points  out  the 
possibility    of    cooperation    between    technical   men    and    electroplaters. 

By  William  Blum* 


IT  is  safe  to  say  that  the  prospective  purchaser  of  an 
automobile  gives  less  conscious  consideration  to  the 
kind  or  quality  of  electroplating  upon  it  than  to  any 
other  single  factor.  And  it  is  equally  true  that  in  most 
cases  the  electroplating  has  very  little  effect  upon  the 
actual  period  of  possible  service  of  the  car.  It  is  prob- 
able, however,  that  the  general  appearance  of  the  electro- 
plating may  produce  an  unconscious  effect  upon  the  pur- 
chaser of  a  new  car  and  certainly  the  condition  of  the 
plated  metal  parts  has  a  very  decided  effect  upon  the 
appearance  and  salability  of  a  used  car. 

One  reason  for  the  small  amount  of  consideration 
that  has  been  given  to  electroplating  in  this  and  many 
other  industries  is  that  this  process  has  been  looked 
upon  as  useful  chiefly  for  ornamental  purposes  and  its 
value  for  the  prevention  of  corrosion  has  been  almost 
overlooked.  Even  though  electroplating  constitutes  a 
very  minor  part  of  the  total  cost  of  a  finished  car  or 
airplane,  it  must  be  given  greater  consideration  than 
heretofore  if  uniformly  satisfactory  products  are  to  be 
obtained. 

Choice  of  Plating 

When  electroplating  is  mentioned,  nickel  is  the  only 
,  metal  which  is  considered  by  the  average  person  and 
even  by  many  engineers.  There  is  a  good  reason  for  the 
extensive  use  of  nickel  plating,  as  this  metal  has  a 
pleasing  appearance  and  possesses  to  an  unusual  de- 
gree the  property  of  resistance  to  tarnish  under  the 
usual  atmospheric  conditions.  It  is  reasonable,  there- 
fore, that  wherever  appearance  is  a  primary  considera- 
tion nickel  plating  should  be  employed,  as  indeed  it  is  on 
many  exposed  parts  of  automobiles.  Where  the  base 
metal  is  of  brass  it  is  probable  that  no  other  coating 
than  nickel  need  be  considered  in  the  automotive  indus- 
try, unless  it  is  necessary  to  avoid  the  presence  of  bright 
coatings  as  in  military  airplanes. 

With  steel  parts,  however,  it  is  very  essential  that 
they  be  protected  against  corrosion,  especially  if  they 
are  relatively  inaccessible  and  are  not  intentionally  or 
incidentally  coated  with  a  film  of  oil.  Where  steel  parts 
must  be  protected  and  where  appearance  is  not  a  primary 
consideration,  all  experience  indicates  that  zinc  coatings 
should  be  given  preference.  The  value  of  zinc  for  this 
purpose  depends  upon  the  fact  that  when  zinc  and  iron 
are  in  contact  in  the  presence  of  moisture,  the  zinc  is 
the  more  readily  corroded  and  by  virtue  of  this  property 
it  prevents  the  iron  from  corroding.  This  difference  in 
the   susceptibility   of  metals   to   corrosion   is   connected 
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with  their  relative  positions  in  the  electrochemical 
series,  in  which  zinc  is  above  iron.  If,  on  the  other 
hand,  iron  is  in  contact  with  copper  under  similar  con- 
ditions, the  iron  is  more  readily  corroded  than  the  cop- 
per (which  is  below  iron  in  the  series)  and  the  presence 
of  the  copper  actually  accelerates  the  corrosion  of  the 
iron. 

Nickel  behaves  somewhat  similarly  to  copper,  but, 
fortunately,  its  electrochemical  potential  is  closer  to 
that  of  iron  than  is  the  potential  of  copper,  and,  conse- 
quently, the  presence  of  nickel  does  not  appreciably  ac- 
celerate the  corrosion  of  the  iron,  although  it  does  not 
prevent  such  corrosion  if  the  iron  is  exposed. 

The  question  as  to  which  kind  of  plating  should  be 
employed  in  any  particular  case  depends  very  largely 
upon  the  purpose  for  which  the  articles  are  to  be  used 
and  the  degree  of  exposure  to  which  they  may  be  sub- 
jected. This  problem  of  the  proper  choice  of  protective 
coatings  for  iron  and  steel  received  very  serious  con- 
sideration during  the  war,  and  extended  investigations 
were  carried  out  upon  it  at  the  Bureau  of  Standards. 
The  results  of  these  tests  are  summarized  in  Circular 
80  of  the  Bureau  of  Standards  upon  "Protective  Metallic 
Coatings  for  the  Rustproofing  of  Iron  and  Steel."  Dur- 
ing the  war  a  suggested  classification  of  protective  coat- 
ings on  military  supplies  was  proposed  by  the  Bureau  of 
Standards'.  In  this  proposed  classification  the  four  prin- 
cipal groups  of  present  interest  were  as  follows: 

(1)  Metal  requiring  protection  only  during  storage  or 
transportation,  for  which  the  application  of  grease 
or  slushing  oils  was  recommended. 

(2)  Metal  for  indoor  use  or  for  mild  exposure,  or  which 
can  be  frequently  cleaned  and  oiled.  For  this  pur- 
pose almost  any  protective  coatings  that  furnish  the 
desired  color,  appearance  and  resistance  to  abrasion 
might  be  employed.  Among  the  processes  used  are 
various  kinds  of  plating,  and  the  different  chemical 
finishes  including  the  oxide  coatings  such  as  blueing 
and  browning,  and  the  phosphate  finishes  such  as  the 
Parker  Process. 

(3)  For  steel  subject  to  moderate  outdoor  exposure  or 
which  it  is  desired  to  salvage,  light  zinc  coatings 
were  recommended. 

(4)  For  steel  exposed  to  severe  outdoor  or  marine  con- 
ditions relatively  thick  zinc  coatings  should  always 
be  employed. 

If  an  attempt  is  made  to  apply  such  a  classification  to 
the  automotive  industries  it  is  necessary  to  distinguish 
between  the  passenger  car  in  which  consideration  must 
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always  be  given  to  appearance,  and  the  motor  truck  or 
airplane  in  which  strength  and  durability  are  the  prin- 
cipal  considerations. 

In  general  it  may  be  stated  that  for  the  first  group 
nickel  plating  must  be  employed  on  all  prominently  ex- 
posed parts,  but  zinc  coatings  should  be  specified  for 
those  parts  which  are  not  exposed  or  which  can  be  cov- 
ered with  a  suitable  paint  or  enamel.  As  an  instance 
of  the  latter  application  may  be  cited  the  almost  uni- 
versal use  of  zinc  plating  (electrogalvanizing)  in  the 
manufacture  of  rims.  For  auto  trucks  and  airplanes 
zinc  should  be  used  almost  exclusively.  In  spite  of  the 
superior  value  of  zinc  in  furnishing  protection  against 
corrosion  it  has  been  only  within  recent  years  that  its 
use  for  many  purposes  has  superseded  that  of  nickel  or 
the  still  more  objectionable  copper  coatings.  It  is  in- 
teresting to  note  that  during  the  early  part  of  the  war 
practically  all  airplane  parts  were  copper  plated,  and  it 
was  not  until  near  the  conclusion  of  the  war  that  zinc 
plating  for  this  purpose  was  adopted  by  the  Navy  De- 
partment and  subsequently  by  the  War  Department. 
Even  since  that  time,  however,  many  airplane  manu- 
facturers have  continued  the  use  of  copper  and  nickel 
plating,  and  in  one  case  within  a  year  the  author  has 
seen  a  new  airplane  in  which  steel  parts  in  immediate 
contact  with  each  other  were  coated  with  four  different 
metals,  namely,  copper,  nickel,  zinc  and  tin,  although 
zinc  might  have  been  used  to  advantage  on  all! 

Practically  the  only  extended  application  of  copper 
plating  in  the  automotive  industries  is  in  connection 
with  case  hardening  where  it  is  employed  to  protect  cer- 
tain parts  of  the  steel  from  the  hardening  action.  The 
use  of  copper  plating  preparatory  to  nickel  plating  is  not 
necessary  and  there  is  no  evidence  to  show  that  steel 
plated  with  these  two  metals  is  any  better  protected 
against  corrosion  than  if  plated  properly  with  nickel 
alone.  In  some  cases  the  presence  of  the  copper  may 
actually  accelerate  corrosion  of  the  steel  when  the  latter 
is  exposed  by  abrasion. 

Sometimes  copper  coatings  are  deposited  previous  to 
nickeling  in  order  to  furnish  a  surface  which  can  be 
readily  buffed  to  a  high  finish.  A  good  illustration  of 
this  use  of  copper  plating  is  in  the  manufacture  of  lamp 
reflectors  which,  if  made  of  steel,  are  successively  plated 
in  the  following  baths: 

(1)  cyanide  copper, 

(2)  acid  copper   (and  then  buffed), 
('■'<)   nickel,   and 

(4)   silver,  after  which  they  receive  the  final  buffing. 

Owing  to  the  fact  that  zinc  does  not  possess  a  pleas- 
ing appearance,  and  that  it  readily  tarnishes  and  turns 
white  on  exposure,  various  methods  have  been  proposed 
for  covering  the  zinc  coatings.  Nickel  plating  over  zinc 
plating  is  sometimes  carried  out  successfully,  but  even 
in  those  cases  where  initially  adherent  deposits  of  nickel 
are  obtained,  there  is  a  marked  tendency  for  the  nickel 
to  peel  subsequently  if  the  zinc  is  exposed  either  through 
porosity  of  the  nickel,  or  its  abrasion.  Although  paints 
and  enamels  do  not  adhere  well  to  hot-galvanized  sur- 
faces. Rood  adhesion  is  usually  secured  upon  the  zinc 
plated  or  "electrogalvanized"  surfaces.  Where  the  en- 
amels are  to  be  baked,  it  is  frequently  advantageous  to 
heat  the  zinc  plated  articles  to  the  temperature  of  the 
enameling  ovens  for  a  short  time  in  order  to  expel  any 
occluded  gases  or  moisture.  After  the  parts  are  cool 
the  enamels  are  applied  as  usual  and  baked.  By  this 
method  the  chance  of  "blistering"  of  enamel  is  reduced. 

Basis  of  Specifications  for  Plating 

Having  determined  what  kind  of  plating  shall  be  used 
for  a  given  purpose,  it  is  possible  to  specify  or  control 


the   quality   of  the   product   by   either   or   both   of   two 
methods,  which  depend  respectively  upon: 

(1)  the  definition  of  the  details  of  the  process  to  be 
employed  to  insure  a  satisfactory  product;  or 

(2)  the  specification  of  certain  properties  in  the  fin- 
ished product. 

From  the  standpoint  of  the  purchaser  or  user  of  equip- 
ment it  is  entirely  immaterial  what  process  is  employed 
to  yield  a  certain  result,  provided  only  that  the  product 
has  the  desired  properties.  In  general  it  is  preferable  to 
avoid  specification  of  process  details,  both  because  such 
a  procedure  tends  to  decrease  the  responsibility  and 
initiative  of  the  operator,  and  because  it  is  practically 
impossible  in  the  present  state  of  the  electroplating  in- 
dustry to  predetermine  or  control  the  exact  conditions  of 
operation. 

From  the  standpoint  of  the  factory  engineer,  however, 
it  is  often  essential  to  consider  the  details  of  the  process 
in  order  that  those  conditions  may  be  selected  which  will 
yield  a  product  to  meet  any  specified  requirements.  In 
attempting  to  fix  the  conditions  for  plating,  every  effort 
should  be  made  to  foster  co-operation  between  the  tech- 
nical staff  and  the  plater.  There  is  to-day  a  great  need 
and  demand  for  reliable  information  upon  plating  oper- 
ations, which  can  be  met  only  by  the  harmonious  co- 
operation of  engineers  and  chemists  with  the  electro- 
platers.  The  American  Electroplaters'  Society,  com- 
posed of  foreman  electroplaters,  is  working  diligently  to 
advance  the  state  of  this  industry  and  will  welcome  ad- 
vice and  assistance  from  all  interested. 

Methods  of  Plating 

It  is  not  within  the  province  of  this  paper  to  discuss 
in  detail  the  methods  to  be  employed  in  plating,  but  it 
may  be  of  interest  to  point  out  the  various  factors 
which  may  determine  the  quality  of  the  product. 

In  general  the  cleaning  of  metal  preparatory  to  plat- 
ing is  very  essential  to  the  production  of  adherent  or  im- 
permeable deposits.  The  cleaning  operations  usually 
consist  of  the  removal  of  grease  by  means  of  suitable 
alkaline  solutions  and  the  removal  of  oxide  or  scale 
either  by  pickling  or  by  mechanical  processes,  such  as 
sand  blasting.  In  cases  of  defective  plating  the  clean- 
ing operations  should  be  carefully  investigated  in  order 
to  determine  whether  they  are  effectively  carried  out. 

The  composition  of  the  plating  solutions  may  have  a 
very  direct  bearing  upon  the  quality  and  particularly  the 
uniformity  of  the  work.  In  zinc  plating,  satisfactory 
results  can  be  obtained  both  from  sulphate  and  from 
cyanide  solutions,  although  the  latter  usually  possess 
better  "throwing  power,"  i.e.  ability  to  plate  in  deep  re- 
cesses. The  basis  of  practically  all  nickel  plating  solu- 
tions is  nickel  sulphate,  which  may  be  supplied  either  as 
such  in  the  form  known  as  "single  salts"  or  in  combina- 
tion with  ammonium  sulphate  to  form  the  so-called 
"double  salts."  The  beneficial  effect  of  boric  acid  in 
yielding  brighter  deposits  is  probably  due  to  the  main- 
tenance of  a  slight  acidity  in  the  solutions.  Ammonium 
chloride  or  sodium  chloride  is  frequently  added  for  the 
purpose  of  assisting  in  the  corrosion  of  the  nickel  anodes, 
especially  if  they  have  a  high  nickel  content. 

The  composition  and  physical  condition  of  the  nickel 
anodes  must  be  considered  in  connection  with  the  com- 
position of  the  solution.  Practically  all  the  anodes  used 
at  present  are  cast  anodes  which  contain  iron  and  car- 
bon, frequently  added  intentionally  to  facilitate  casting 
and  the  subsequent  solution  of  the  anode. 

The  temperature  of  the  plating  bath  may  have  an 
appreciable  effect  upon  the  character  of  the  deposit. 
In  general,  deposits  produced  from  warm  baths  are 
slightly  coarser  grained  and  softer  than  those  from  baths 
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at  ordinary  temperature.  In  the  case  of  nickel,  warm- 
ing of  the  baths  may  be  advantageous  in  removing  the 
tendency  to  brittleness  of  the  deposits  which  is  fre- 
quently observed.  Until  recently  most  electroplating 
baths  were  regulated  by  controlling  the  voltage.  More 
satisfactory  results  are  obtained  by  the  use  of  ammeters 
and  the  adjustment  of  the  current  to  produce  a  certain 
current  density  (e.g.  amperes  per  square  foot)  upon  the 
work.  By  control  of  the  current  density  and  the  time  of 
deposition  the  average  thickness  of  the  deposit  can  be 
regulated.  It  is  not  now  possible  to  specify  even  the 
desirable  limits  of  all  of  the  above  factors  in  the  opera- 
tion of  plating  baths,  but  engineers  or  chemists  who  are 
called  upon  to  assist  the  electroplater  should  pay  atten- 
tion to  all  of  these  points  and  determine  if  possible  the 
optimum  conditions  for  any  given  class  of  work. 

Specifications  and  Tests 

The  usefulness  and  durability  of  any  plated  coating 
such  as  zinc  or  nickel  depends  upon  a  number  of  fac- 
tors, among  which  may  be  mentioned  the  thickness,  dis- 
tribution, permeability,  adhesion  and  hardness.  Unfor- 
tunately it  is  very  difficult  to  measure  any  of  these  prop- 
erties directly.  The  total  amount  of  metal  coating  upon 
a  surface  may  be  determined  by  suitable  stripping  meth- 
ods, and  the  average  thickness  computed.  Zinc  coatings 
can  be  readily  removed  by  the  use  of  hydrochloric  acid 
containing  antimony  chloride,  which  latter  substance 
gives  rise  to  the  deposition  of  antimony  upon  the  steel 
as  soon  as  all  of  the  zinc  is  dissolved  and  thereby  pre- 
vents action  of  the  acid  upon  the  steel. 

It  is  more  difficult,  however,  to  secure  any  solution 
which  will  remove  nickel  quantitatively  from  steel.  For 
this  metal,  therefore,  it  is  usually  necessary  to  dissolve 
off  the  entire  coating  together  with  an  appreciable 
amount  of  the  base  metal  and  to  determine  the  nickel 
content  of  the  solution  thus  obtained.  In  any  case,  by 
this  method  of  procedure  only  the  average  thickness  can 
be  computed  and  no  indication  is  obtained  regarding  the 
uniformity  of  distribution,  or  the  possible  porosity  of  the 
deposit.  The  actual  measurement  of  the  thickness  of 
the  coating  by  microscopic  examination  of  the  cross  sec- 
tion is  useful  in  research  work,  but  is  entirely  impracti- 
cable as  a  basis  for  regular  inspection. 

Specification  of  the  average  thickness  of  the  deposit 
does  not  insure  a  satisfactory  quality;  nevertheless,  it  is 
desirable  within  the  factory  to  define  and  control  the 
average  thickness,  in  order  to  secure  a  consistent  prod- 
uct. If  uniformly  distributed  and  free  from  pin  holes  it 
is  probable  that  nickel  coatings  with  an  average  thick- 
ness of  0.0005  in.  will  meet  all  ordinary  requirements. 
To  produce  this  thickness  will  require  approximately 
10  ampere-hours  per  square  foot;  this  may  be  secured 
by  using  10  amperes  per  square  foot  for  one  hour,  or  5 
amperes  per  square  foot  for  two  hours.  The  actual  thick- 
ness of  nickel  plating  in  one  plant  was  much  less  than 
0.0005  in.,  although  the  engineer  in  the  plant  felt  quite 
confident  that  at  least  0.001  in.  was  used!  For  ordinary- 
purposes  zinc  coatings  of  0.0005  in.  are  usually  sufficient, 
although  for  extreme  exposure  0.001  in.  is  desirable. 
For  a  thickness  of  0.0005  in.  of  zinc  about  8  ampere-hours 
per  square  foot  are  required.  For  very  accurate  work,  an 
allowance  should  be  made  on  dimensioned  or  threaded 
parts  for  the  thickness  of  the  plating. 

The  methods  which  have  been  used  for  determining 
the  distribution  of  the  deposit  depend  essentially  upon 
treatment  with  some  reagent  which  will  dissolve  the  coat- 
ing and  will  give  an  indication  when  the  underlying 
steel  is  exposed. 

The  most  commonly  used  test  for  zinc  coatings  is  the 
so-called    "Preece   test"    in    which    the   objects    are    im- 


mersed in  a  neutral  copper  sulphate  solution  for  suc- 
cessive periods  of  one  minute  each  until  an  adherent 
coating  of  copper  is  obtained  on  any  part  of  the  object. 
Although  this  method  is  useful  for  distinguishing  rough- 
ly between  different  samples  of  similar  material,  its 
value  is  limited  by  the  fact  that  the  rate  of  reaction  of 
the  copper  sulphate  is  influenced  by  the  structure  and 
purity  of  the  zinc  coating,  and  consequently  misleading 
results  may  be  obtained,  especially  in  comparing  sam- 
ples produced  by  different  methods — hot  dipping,  sher- 
ardizing  and  electroplating.  There  is  need  for  the  de- 
velopment of  a  similar  method  for  determining  at  least 
the  relative  thickness  of  nickel  coatings. 

The  permeability  of  coatings  may  be  determined  by 
the  use  of  suitable  reagents  which  will  indicate  whether 
at  any  points  the  underlying  steel  is  exposed.  The  most 
common  of  these  tests  is  the  so-called  "ferroxyl"  test 
which  is  used  in  various  modifications,  but  in  each  case 
depends  upon  the  detection  of  exposed  steel  by  means 
of  ferricyanide.  Thus,  if  nickel  plated  steel  is  treated 
with  a  solution  containing  1  per  cent  of  potassium  ferri- 
cyanide and  2  per  cent  of  sulphuric  acid,  blue  spots  will 
appear  very  quickly  at  any  points  where  the  steel  is  ex- 
posed. This  test  may  also  be  applied  for  determining 
the  permeability  of  coatings  of  copper,  lead,  tin  or  other 
metals  which  lie  below  iron  in  the  electrochemical  series, 
but  is  not  applicable  to  the  testing  of  zinc-coated  steel. 

A  suitable  corrosion  test  may  prove  more  useful  in 
determining  the  value  of  protective  coatings  than  any 
of  the  specific  tests  above  mentioned.  The  ideal  cor- 
rosion test  would  be  based  upon  exposure  to  actual  con- 
ditions of  use.  Such  a  test  would  require,  however,  so 
long  a  period  of  observation  that  the  results  would  not 
be  of  value  in  determining  the  quality  of  any  particular 
lot  of  material.  In  consequence  various  "accelerated" 
tests  have  been  proposed.  When  an  accelerated  test 
such  as  the  salt  spray  or  moist  air  test  is  used,  the  ques- 
tion is  frequently  asked  as  to  the  interpretation  of  the 
results  in  terms  of  ordinary  exposure.  Any  attempts  to 
make  such  a  co-ordination  must  be  only  approximate  be- 
cause there  is  no  such  thing  as  "ordinary  exposure,"  as 
the  climatic  conditions  throughout  the  country  and  in 
different  cities  vary  greatly. 

The  salt  spray  test  which  has  proven  to  be  especially 
useful  for  testing  zinc  coatings,  depends  upon  the  ex- 
posure of  the  articles  to  air  containing  in  suspension  a 
spray  of  25  per  cent  sodium  chloride  solution.  The  arti- 
cles are  examined  at  frequent  intervals  and  the  time 
when  iron  rust  first  appears  is  taken  as  an  indication 
of  the  failure  of  the  coating.  Details  of  this  test  will 
be  found  in  Circular  80  of  the  Bureau  of  Standards. 

In  using  such  a  test  as  the  basis  of  specification  for 
zinc  coatings  it  is  customary  to  state  the  length  of  time 
which  the  objects  must  withstand  corrosion. 

For  ordinary  usage  on  automotive  equipment  it  is 
probable  that  zinc-coated  material  which  will  stand  up 
tor  two  days  in  the  salt  spray  test  will  be  satisfactory, 
although  for  equipment  to  be  used  in  a  marine  atmos- 
phere or  under  particularly  severe  conditions  this  time  of 
exposure  may  be  increased  to  three  or  four  days. 

Unfortunately  the  salt  spray  test  is  not  well  adapted 
to  the  examination  of  nickel  coatings  since  the  latter 
do  not  exert  intrinsic  protection  of  the  steel  and  in  con- 
sequence if  the  base  metal  is  exposed  at  any  point  cor- 
rosion will  occur  within  a  very  few  hours  in  the  salt 
spray  lest.  Exposure  to  air  saturated  with  moisture  at 
slightly  elevated  temperatures  has  in  some  cases  proven 
useful  for  detecting  porosity  in  nickel  coatings  on  steel, 
but  it  has  no  value  in  determining  the  thickness  of  the 
coating.  At  the  present  time  there  is  practically  no  satis- 
(Continued  on  page  1293) 
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Methods  of  Cooling-  Airplane  Engines 

Water  cooling,  as  applied  to  aircraft  engines,  is  far  from  fully  developed. 
While  direct  air  cooling  will  improve,  water  cooling  will  improve  as  well. 
This  article  indicates  the  lines  along  which  development  may  be 
expected   to   progress   and   discusses  developments  likely  to  come. 

By  A.  Lu  ilow  Clayden 


DESPITE  recent  advances  in  the  air  cooling  of  avia- 
tion engines  there  seems  but  small  probability  of 
the  early  abandonment  of  water  cooling  and  this  is 
the  easier  to  understand  when  it  is  remembered  that  the 
basic  principles  of  th»;  two  systems  are  identical. 

In  both  cases  the  heat  originates  in  a  small  volume,  and 
is  applied  to  a  small  surface;  that  is,  to  the  cylinder  walls 
and  heads.  The  problem  is  to  cause  the  heat  to  flow  away 
from  these  points  rapidly  enough  to  keep  them  at  working 
temperature.  Air  has  a  low  specific  heat  and  to  carry  off 
a  large  quantity  of  heat  from  metal,  a  large  volume  of  air 
must  be  brought  in  contact  with  it,  because  air  is  a  very 
poor  conductor  and  must  actually  be  made  to  touch  the 
metal  if  it  is  to  have  a  cooling  action. 

In  order  to  utilize  an  adequate  volume  of  air,  the  heat 
from  the  cylinders  must  be  carried  by  conduction  and 
"spread"  over  a  larger  surface.  P.y  adding  fins  to  a  cylin- 
der its  surface  is  increased  and  heat  flows  from  the  cylin- 
ders into  the  fins  by  direct  conduction.  By  adding  a  radi- 
ator to  an  engine  the  cooling  surface  is  increased  in  just 
the  same  way,  but  heat  is  transferred  to  the  larger  surface 
by  the  water  instead  of  by  direct  conduction. 

It  is  mechanically  difficult  to  apply  a  sufficient  increase 
of  surface  in  the  form  of  fins  to  a  cylinder,  and  it  is  par- 
ticularly difficult  to  care  for  the  hottest  parts  such  as  the 
exhaust  valve  seatings,  because  of  the  presence  of  the 
valve  operating  mechanism  and  similar  parts.  Hence 
nearly  all  air  cooled  engines  hitherto  made  have  been 
forced  to  employ  a  lower  mean  effective  pressure  than  is 
practicable  with  water  cooling,  so  as  to  keep  down  the 
maximum  temperatures  in  the  cylinder.  Allowing  for  a 
slight  drop  in  m.e.p.,  for  the  weight  of  the  fins  and  for  the 
need  to  arrange  cylinders  radially  or  in  some  other  un- 
conventional way,  means  that  the  advantage  of  direct  air 
cooling  from  fins  over  indirect  air  cooling  from  a  radiator 
and  a  water  content  is  not  so  great  as  it  at  first  apparently 
ought  to  be. 

In  comparing  air  and  water  cooling  it  is  seldom  realized 
that  water  cooling  as  applied  to  aircraft  engines  is  far 
from  fully  developed;  that  while  direct  air  cooling  will  im- 
prove, water  cooling  also  will  improve,  and  that  the  weight 
of  a  water  cooling  equipment  is  a  long  way  from  the  possi- 
ble minimum. 

F.  W.  Lanchester  in  his  1916  paper  on  engine  cooling, 
which  has  been  so  much  quoted,  states  axiomatically  al- 
most, that  one  square  foot  of  radiator  surface  is  necessary 
per  brake  horsepower  of  an  aviation  motor.  This  was  only 
between  four  and  five  years  ago,  but  to-day  plenty  of  our 
military  aircraft  are  operating  with  half  a  square  foot  per 
b.h.p.,  or  even  less  and  the  head  resistance  of  radiators 
has  been  cut  down  very  greatly  also. 

It  is  not  the  writer's  present  purpose  to  go  deeply  into 
the  subject,  but  merely  to  indicate  the  lines  along  which 
development    has    progressed    and    may    be    expected    to 


progress  still  further.  First,  it  has  been  discovered  that 
the  nose  position  which  was  almost  always  used  a  short 
time  ago  is  a  poor  position  from  the  viewpoint  of  efficient 
radiation.  Owing  to  the  interference  of  the  propeller  the 
air  speed  through  the  radiator  on  the  nose  of  the  fuselage 
averages  around  half  the  speed  of  the  plane  itself  and  is 
seldom  more  than  75  per  cent  thereof.  This  means  that 
the  radiator  has  to  have  greater  developed  surface  than  if 
it  were  subject  to  the  full  draft  of  motion  of  the  plane,  be- 
cause the  volume  of  air  brought  against  the  radiator  in- 
creases almost  directly  with  the  speed  of  travel. 

Nor  is  this  all,  for  it  has  been  found  that  by  selecting 
proper  locations  on  the  side  of  the  fuselage,  in  the  slip 
stream  of  the  propeller,  a  radiator  can  be  put  where  it  will 
be  subject  to  an  air  speed  greater  than  that  of  the  plane 
by  as  much  as  25  per  cent. 

Practically  all  airplane  radiators  are  built  up  of  thin 
copper  tubes,  honeycomb  fashion,  because  this  type  of  core 
is  far  the  strongest  in  proportion  to  its  weight  at  present 
known.  The  length  of  these  tubes  has  to  be  in  proportion 
to  the  air  speed.  With  a  low  air  speed  the  air  is  heated  up 
a  greater  number  of  degrees  per  inch  of  travel  than  at  a 
high  speed,  of  course,  and  with  most  nose  radiators  a  five 
inch  tube  is  long  enough  to  heat  up  the  air  to  a  point  where 
it  is  so  near  the  water  temperature  that  its  cooling  value  is 
small.  With  slip  stream  positions,  tubes  nine  inches  long 
can  be  employed  and  their  last  inch  will  be  just  as  efficient 
as  the  last  inch  of  the  shorter  tube  in  the  nose  radiator. 

Thus  for  a  slip  stream  radiator  we  need  less  total  sur- 
face, because  the  air  speed  is  higher,  which  means  that  we 
need  less  frontal  area.  Also,  because  the  air  speed  is 
higher,  we  can  use  a  deeper  core,  which  again  reduces  the 
frontal  area  for  a  required  developed  area.  The  resistance 
to  air  flow  of  a  9-inch  core  is  less  than  twice  that  of  a  4a/2- 
inch  core,  so  by  using  the  slip  stream  position  we  reduce, 
first  of  all  the  total  surface;  that  is  to  say  the  weight,  and 
secondly,  the  head  resistance  in  a  still  greater  proportion. 

Now,  of  course,  the  head  resistance  of  a  radiator  in  the 
high  air  speed  of  the  slip  stream  is  greater  than  it  would 
be  for  the  same  radiator  in  the  lower  air  speed  around  the 
nose,  but  this  offsets  only  a  portion  of  advantages  gained. 
A  still  further  offset  arises  from  the  fact  that  the  nose 
of  the  fuselage  can  be  made  of  a  good  stream  line  contour 
when  there,  is  no  radiator,  and  this  reduces  the  resistance 
of  the  airplane  as  a  whole. 

Yet  another  point  of  importance  is  that  the  airplane 
radiator  has  to  be  built  large  enough  to  cool  the  motor  dur- 
ing climbing  when  the  speed  is  low  and  the  power  output 
at  a  maximum.  When  altitude  has  been  attained,  due  to 
the  increased  speed  and  smaller  power  employed,  the 
amount  of  radiation  needed  is  greatly  reduced.  This  is 
cared  for,  in  the  case  of  nose  radiators,  by  mounting  shut- 
ters in  front  and  closing  them  for  a  very  large  part  of  the 
flying  time.     These  shutters  increase  the  head  resistance 
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quite  substantially  and  are  therefore  a  drawback.  With  a 
slip  stream  mounting  it  is  quite  possible  to  arrange  a  shut- 
ter in  the  form  of  a  door  opening  outwards  from  the  side 
of  the  fuselage  and,  if  the  hinge  is  forward,  this  door  will 
cover  up  any  desired  part  of  the  radiator  while  presenting 
a.  partially  stream  lined  form;  so  that  the  power  wasted  by 
closing  off  this  part  of  the  radiator  is  reduced. 

There  have  been  several  schemes,  some  of  which  are  ap- 
parently satisfactory,  for  so  locating  the  radiator  so  that 
it  projects  more  or  less  from  the  side  of  the  fuselage. 

Coming  back  to  the  pure  efficiency  of  a  radiator,  it  is  not 
generally  appreciated  to  what  an  extent  this  efficiency  is 
affected  by  the  speed  with  which  the  water  flows  through 
it.  The  total  amount  of  heat  which  can  be  dissipated  by  a 
given  radiator  may  vary  as  much  as  30  per  cent,  according 
to  whether  the  water  is  flowing  very  slowly  or  very  rapidly. 
There  are  two  reasons  for  this,  the  most  important  is  that 
turbulence  in  the  water  is  necessary  if  it  is  to  transfer  all 
its  heat  content  to  the  copper  of  the  radiator,  because 
water  is  a  poor  conductor.  Secondly,  the  amount  of  heat 
dissipated  by  a  radiator  varies  directly  with  the  difference 
between  the  air  temperature  and  the  mean  temperature  of 
the  radiator. 

Taking  an  example — suppose  a  hundred  pounds  of  water 
per  minute  enters  the  top  of  a  radiator  at  200  deg.  and 
leaves  the  bottom  tank  at  150  deg.,  then  the  mean  tempera- 
ture of  the  radiator  is  175  deg.  and  the  b.t.u.  lost  per 
minute  will  be  5000.  Let  us  now  suppose  that  the  water 
flows  at  500  pounds  per  minute,  then  to  dissipate  the  same 
amount  of  heat,  we  shall  only  need  a  temperature  drop  of 
10  deg.  This  would  mean  that  the  average  temperature  of 
the  radiator  would  be  195  deg.  instead  of  175  deg.  In 
other  words,  we  should  have  increased  the  mean  difference 
between  the  air  and  water  by  20  deg.    Suppose  the  original 


radiator  was  designed  to  operate  with  an  air  water  dif- 
ference of  100  deg.,  by  using  the  higher  water  flow  we  can 
cut  down  the  size  20  per  cent  because  we  would  have  in- 
creased the  difference  to  120  deg. 

The  amount  of  water  which  will  flow  through  a  radiator 
depends  upon  the  head.  In  a  nose  radiator  this  can  only  be 
a  few  inches.  If  a  powerful  pump  is  used  which  actually 
sucks  on  the  radiator,  the  pressure  in  the  suction  line  can 
be  reduced  to  a  point  where  the  boiling  point  of  the  water 
will  have  been  reduced  enough  to  cause  trouble  with  steam 
in  the  pump.  Thus  we  are  very  definitely  limiting  the 
speed  of  the  water  circulation  by  the  available  head  of 
water  above  the  radiator.  If,  now,  a  radiator  is  mounted 
low  down  on  the  fuselage,  the  outlet  from  the  motor  can 
easily  be  two  or  three  feet  above  the  core,  which  is  enough 
to  give  the  most  rapid  flow  that  can  be  desired. 

Summing  up  the  advantages  of  slip  stream  mountings — ■ 
we  get  a  lighter  radiator,  a  radiator  with  less  head  re- 
sistance, a  radiator  containing  a  smaller  weight  of  water, 
and  a  radiator  that  can  be  shuttered  with  but  small  in- 
crease in  resistance. 

Enough  has  been  said  to  bring  out  the  point  which  the 
writer  is  anxious  to  make  clear,  namely  that  while  air 
cooling  has  developed,  water  cooling  has  by  no  means  stood 
still.  The  very  brief  summary  of  the  advantages  of  the 
slip  stream  position  only  touches  upon  one  of  the  ways  in 
which  the  improvement  of  water  cooling  has  been  made 
and  still  is  possible.  There  are  many  other  things  which 
affect  it.  Engine  and  plane  designers  both  desire  to  save 
weight  and  to  reduce  resistance. 

Many  of  them  at  the  present  time,  through  lack  of  ap- 
preciation, are  not  taking  advantage  of  the  fact  that  the 
scope  for  improvement  in  water  cooling  is  almost  as  great 
as  in  direct  air  cooling. 
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factory  method  for  determining  the  quality  of  nickel  coat- 
ings and  much  investigation  may  be  required  to  develop 
suitable  specifications. 

The  proper  adhesion  of  coatings,  especially  of  nickel, 
is  of  importance  on  parts  such  as  bumper  bars,  that  may 
be  subjected  to  slight  bending  or  deformation,  which 
will  cause  cracking  or  peeling  if  the  coating  is  not  ad- 
herent. Upon  thin  sheet  metal  it  is  possible  to  make 
simple  bending  tests  to  determine  the  degree  of  adher- 
ence of  the  coating,  but  for  the  actual  plated  parts  it  is 
difficult  to  prescribe  any  generally  applicable  test. 
Where  improper  adhesion  is  suspected,  scratching  with 
a  knife  may  be  useful  in  order  to  determine  whether  the 
coating  can  be  peeled  off. 

The  hardness  or  resistance  to  abrasion  is  difficult  to 
measure  or  specify  since  there  are  no  satisfactory  meth- 
ods of  determining  the  hardness  of  very  thin  sheets  of 
metal.  It  is  doubtful,  however,  whether  in  most  cases 
the  actual  hardness  of  the  deposit  exerts  much  effect 
upon  its  period  of  useful  service,  except  where  the  nickel 
plated  articles  are  subjected  to  severe  abrasion  or  to 
frequent  cleaning,  perhaps  with  unnecessarily  harsh 
abrasives.  In  many  respects  a  relatively  soft  deposit  of 
nickel  is  preferable,  since  it  is  more  readily  buffed  to  a 
high  polish. 

Needs  and  Possibilities  for  Investigation 

From  the  previous  discussion  it  will  be  apparent  that 
there  is  a  great  need  for  scientific  study  both  of  meth- 
ods of  plating  and  of  determining  or  specifying  the 
quality  of  the  finished  products      The  satisfactory  solu- 


tion of  these  problems  will  require  extensive  research 
which  must  involve  not  alone  laboratory  studies  but  also 
the  co-ordination  of  the  results  with  plant  practice  and 
with  service  conditions.  For  a  number  of  years  investi- 
gations upon  electroplating  have  been  carried  out  at  the 
Bureau  of  Standards  with  the  co-operation  of  members 
of  the  American  Electroplaters'  Society. 

The  work  thus  far  conducted  has  been  of  restricted 
scope,  however,  owing  to  the  limited  funds  available  and 
to  the  fact  that  much  of  the  work  has  been  conducted 
with  reference  to  the  specific  needs  of  the  government 
departments.  At  present  a  movement  is  on  foot  to  se- 
cure more  direct  co-operation  and  actual  financial  sup- 
port from  manufacturers  interested  in  electroplating  in 
order  that  these  investigations  may  be  conducted  more 
actively.  The  Research  Extension  Division  of  the  Na- 
tional Research  Council  is  co-operating  in  a  plan  to 
bring  about  greater  support  for  this  work.  Those  en- 
gaged in  or  interested  in  the  automotive  industry  will  no 
doubt  lend  their  efforts  to  the  support  of  this  plan  for 
extension  of  research  in  electrodeposition,  a  field  which 
has  so  many  commercial  applications. 


TECHNOLOGIC  Paper  No.  170,  "Pyrometric  Prac- 
tice," issued  by  the  Bureau  of  Standards,  is  now 
available.  The  publication  has  already  been  adopted  as  a 
text  for  teaching  pyrometry  in  several  universities.  Copies 
may  be  purchased  from  the  Superintendent  of  Documents, 
Government  Printing  Office,  Washington,  D.  C,  which 
publishes  a  list  of  other  useful  technical  papers. 
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Present  Problems  of  Marine  Motor 

Design 

The  marine  engine  designer  faces  many  problems  not  met  by  the  au- 
tomobile engineer.  Tendency  is  to  reduce  number  of  models.  Pro- 
pulsion and  flexibility  are  important  unsolved  problems.  This  article 
discusses  present  problems  and  points  to  future  developments. 

By  William  B.  Rogers,  Jr.* 


IN  comparison  with  the  motor  boat  engineer,  the 
automobile  designer  has  had  a  pretty  straight  and 
well-defined  path  to  follow.  The  early  motor  cars, 
pioneer  vehicles  of  the  present  great  industry,  were 
truly  "horseless  carriages."  So,  too,  is  the  most  modern 
cf  cars.  The  wheelbase  of  the  present  motor  car  is  not 
very  different  from  that  of  the  old-time  barouche;  the 
tread  is  the  same.  This  must  be  the  case  from  the 
character  of  the  roads.  If  cars  were  to  be  built  much 
longer  there  would  be  difficulty  in  negotiating  turns, 
and  if  they  were  made  even  slightly  wider,  passing 
would  be  impossible  on  many  roadways,  and  there  would 
be  trouble  in  getting  through  rough  and  rutty  places 
which  still  exist  in  the  remote  regions. 

So  even  the  smallest  and  the  largest  chassis  are  rela- 
tively close  together  as  to  size,  and  the  motors  which 
drive  cars  do  not  cover  a  great  range  of  weights,  powers 
and  dimensions.  It  has  been  possible  therefore  for  auto- 
mobile engineers  to  concentrate  upon  a  pretty  well-de- 
fined problem,  to  work  out  standards,  to  perfect  detail, 
to  effect  refinement  throughout  the  motor  car. 

The  term  motor  car  pictures  a  very  definite  thing  to 
every  man,  woman  and  child  throughout  the  civilized 
world.  But  a  motor  boat!  If  a  friend  should  invite  you 
to  take  an  afternoon  run  in  his  motor  boat,  would  you 
have  any  way  of  knowing  whether  you  were  going  out 
in  a  14-ft.  glorified  skiff  or  in  an  80-ft.  or  100-ft.  cruising 
yacht?  And  the  little  14-footer  might  be  powered  with  a 
tiny  single  cylinder,  two-cycle  2-hp.  motor  giving  it  a 
speed  of  6  miles  an  hour,  or  equipped  with  a  light-weight, 
high-speed  30-hp.  motor  capable  of  driving  the  planing 
hull  at  25  miles  an  hour  or  more.  Likewise,  thinking 
about  the  80-ft.  yacht,  she  might  be  driven  by  a  heavy- 
duty,  slow-turning  oil-burning  motor,  running  at  about 
240  r.p.m.  and  weighing  several  tons,  or  the  yacht  might 
be  of  the  express  cruiser  type,  equipped  with  a  couple 
of  200-hp.  high-speed  motors  turning  the  propellers  1400 
or  1500  r.p.m.  and  weighing  less  than  1500  lb.  for  each 
motor. 

The  very  nature  of  things  makes  the  marine  field  as 
much  broader  than  the  motor  car  field  as  the  expanse  of 
the  waters  is  broader  than  the  roadway.  And  another 
thing  that  we  must  remember  is  that  the  marine  motor 
operates  under  full  load  all  the  time.  Resistance  of  the 
water  is  constant  at  a  given  speed,  except  in  the  case  of 
a  hydroplane,  and  even  in  these  boats  the  load  is  prac- 
tically constant. 

Ten  years  ago  many  of  the  marine  motor  manufactur- 
ers tried  to  build  a  range  of  models  which  would  enable 

'Managing  Editor,  Motor  Boat. 


them  to  meet  the  requirements  of  as  many  types  and 
sizes  of  boats  as  possible.  It  was  then  not  unusual  for 
the  marine  motor  manufacturer  to  produce  a  line  of  mo- 
tors comprising  from  twenty  to  fifty  models.  To  be  sure 
there  would  be  a  one,  a  two,  a  three,  a  four  and  possibly 
a  six-cylinder,  all  of  the  same  bore  and  stroke.  But  each 
of  these  motors  would  be  an  individual  job  as  to  base, 
manifolds,  crankshaft,  oiling  system,  etc.,  only  the  actual 
cylinders  being  identical.  There  are  still  several  marine 
motor  manufacturers  who  build  thirty  or  more  models. 

The  present  tendency,  however,  is  all  the  other  way. 
Marine  motor  manufacturers,  beginning  about  six  years 
ago,  just  prior  to  the  war,  began  to  appreciate  the  advan- 
tages arising  from  concentrating  upon  fewer  sizes.  Sev- 
eral, indeed,  have  gone  so  far  as  to  build  one  size  only. 
a  model  designed  to  provide  power  for  boats  of  a  popu- 
lar kind  and  size,  so  that  demand  would  be  assured.  It 
is  needless  to  dwell  upon  the  advantages  of  this  ten- 
dency; the  great  economies  in  production  through  proper 
shop  equipment  to  turn  out  the  fewer  models,  etc. 

In  the  beginning  the  two-cycle  motor  was  in  the 
ascendancy  in  .the  marine  field.  That  was  when  the 
average  motor  boat  was  a  small  craft  and  the  average 
marine  motor  developed  from  3  hp.  to  10  hp.  In  these 
sizes  the  two-cycle  motor  still  retains  its  popularity,  not 
alone  for  pleasure  boats,  but  especially  for  powerplants 
for  small  work  boats,  such  as  those  used  by  fishermen  of 
the  New  England  Coast,  Chesapeake  Bay  and  the  Great 
Lakes.  The  two-cycle  motor  is  practical,  particularly  in 
single-cylinder  and  two-cylinder  types,  because  its  small 
first  cost,  its  simplicity  and  the  fact  that  lubrication  can 
be  accomplished  effectively  by  mixing  oil  with  the  gaso- 
line in  the  fuel  tank  compensate  for  the  somewhat 
greater  fuel  consumption  and  the  less  easy  starting  of 
a  two-cycle  as  compared  with  the  modern  four-cycle.  The 
two-cycle  motor  has  a  real  field  in  marine  service,  and 
because  of  its  having  been  restricted  to  the  smaller  sizes 
it  has  become  pretty  well  standardized. 

Standardization  Efforts 

This  is  not  the  case  with  four-cycle  marine  motors. 
Through  the  Motor  Boat  Division  of  the  Society  of  Auto- 
motive Engineers,  however,  much  good  work  in  the 
direction  of  standardizing  marine  powerplants  has  been 
accomplished  and  is  being  accomplished.  The  standardi- 
zation of  such  features  as  carbureter  flanges,  mountings 
for  electrical  equipment,  shaft  tapers,  etc.,  will  simplify 
the  problems  of  the  marine  motor  designer  and  manu- 
facturer. 

About  three  years  ago  the  writer,  with  a  number  of 
others  concerned  with  the  motor  boat  field,  reached  the 
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conclusion  that  to  effect  anything  worth  while  in  the  in- 
dustry, the  situation  must  be  attacked  basically:  That 
before  marine  motors  and  marine  equipment  in  general 
could  be  standardized;  before  marine  motors  could  be 
built  in  quantities  by  production  methods,  motor  boats 
themselves  must  be  standardized.  By  standardization  in 
this  sense,  I  mean  developing  boat  models  of  popular  size 
and  type,  both  cruisers  and  runabouts,  that  can  be 
built  as  stock  jobs  and  sold  in  quantities  as  complete, 
ready-for-service  craft. 

Already  a  great  deal  has  been  accomplished  in  this  di- 
rection. There  are  at  the  present  time  about  thirty 
boat-building  organizations  which  turn  out  standard 
stock  models,  and  the  number  is  increasing  steadily.  In 
another  year  or  two,  I  believe,  the  majority  of  motor 
boats  built  in  the  United  States  will  be  stock  models. 
When  that  is  the  case,  the  marine  engineer  will  have  a 
much  more  definite  range  within  which  to  work.  He 
will  know  the  motor  sizes  upon  which  he  can  concen- 
trate his  energies  with  profit,  and  will  be  able  thus  to 
confine  his  efforts  to  the  refinement  and  improvement  of 
marine  motors  in  the  same  general  way  in  which  the 
engineer  in  other  automotive  lines  has  worked  with  such 
remarkable  results. 

Propulsion  Problems 

There  is  another  problem,  or  rather  another  series  of 
problems  which  confront  the  marine  engineer  which  for- 
tunately for  the  automobile  engineer  never  arise  in  his 
work.  That  is  the  matter  of  propulsion.  In  a  motor 
boat  installation  all  features  of  hull  design  and  power- 
plant,  including,  of  course,  the  propeller  itself,  are 
naturally  correlated.  The  heavy  hull  designed  for  slow 
speed,  such  as  that  of  a  motor  houseboat  or  a  tug,  must 
be  powered  for  greatest  efficiency  with  a  heavy,  slow- 
turning  motor.  The  reason  is  that  a  high-speed  motor, 
turning  the  propeller  at  high  revolutions,  would  waste 
power  tremendously  through  slip  of  the  screw  pro- 
peller. 

To  be  able  to  determine  the  proper  installation  of 
power  for  a  boat  we  must  know  all  the  factors:  the 
form  of  hull,  the  speed  for  which  it  is  designed,  the 
weight  and — at  least  approximately — the  surface  resist- 
ance. With  this  data  available  we  can  determine  the 
proper  power,  the  correct  size  of  driving  shaft,  the  size 
of  the  propeller  as  to  diameter  and  pitch — the  advance 
of  each  revolution  of  the  screw,  etc. 

A  nice  engineering  problem  enters  into  the  designing 
of  every  properly  constructed  motor  boat,  and  that  is 
a  prime  argument  in  favor  of  the  standardization  of  mo- 
tor boat  models.  It  is,  of  course,  no  greater  engineering 
task  to  design  a  complete  model  for  duplication  by  the 
hundreds  than  it  is  to  plan  a  single  boat  of  the  same 
characteristics. 

Flexibility 

Here  is  another  problem  that  the  marine  engineer 
has  been  called  upon  to  work  out:  The  boat  and  its 
power  installation  have  been  designed  for  a  certain 
efficient  running  speed,  under  full  load.  In  the  case  of 
most  motor  boats  it  is  impractical  to  provide  for  any- 
thing other  than  direct  drive,  because  of  mechanical 
complications,  and  losses  of  power  where  gear  drives 
are  employed  to  reduce  or  increase  propeller  speed  with 
relation  to  the  speed  of  the  motor.  But  take  the  case  of 
a  motor  boat  of  the  cruiser  class  designed  to  make  some- 
where around  12  miles  an  hour.  At  times  it  will  be 
desirable  to  operate  this  boat  at  speeds  as  low  as  3  or  4 
miles  an  hour,  as  in  the  case  of  fishing  with  trolling 
lines,  when  maneuvering  and  so  on.  The  usual  boat  is 
equipped  with   a   reverse  gear  giving  direct  drive   for- 


ward, a  neutral  or  idling  position  and  driving  at  60  to  85 
per  cent  motor  speed  when  in  reverse. 

Since  the  operator  will  not  always  desire  to  drive  the 
boat  at  its  maximum  speed,  we  must  have  flexible  mo- 
tors, and  the  problem  is  to  design  powerplants  which 
can  be  throttled  over  as  great  a  range  as  possible  with- 
out the  danger  of  stalling  or  causing  backfires.  A  num- 
ber of  devices  have  been  perfected  which  accomplish 
this  result  quite  well,  but  flexibility  is  still  one  of  the 
problems  which  must  be  met  by  the  marine  engineer, 
notwithstanding  the  great  improvements  in  carbureters 
during  the  past  few  years.  The  successful  marine  mo- 
tor designer  must  study  with  the  utmost  care  such  mat- 
ters as  manifold  design,  lubrication  which  will  be  as 
effective  at  low  speeds  as  at  high  speeds,  gas  speeds,  the 
heating  of  the  firing  mixture,  etc. 

In  the  light  of  these  things  it  is  to  be  expected  that 
the  manufacturer  of  marine  motors,  having  built  a  line 
of  motors  which  have  given  satisfactory  service  over  a 
period  of  years,  will  go  about  making  changes  slowly 
and  will  be  cautious  in  attempting  anything  radical. 

Cooling  Difficulties 

There  is  one  feature  which  seems  on  the  surface  to 
make  the  task  of  the  marine  motor  engineer  comparative- 
ly simple,  and  that  is  the  matter  of  cooling.  In  a  boat 
there  is  always  plenty  of  water  for  the  circulating  sys- 
tem, and  all  we  need  is  a  pump  of  some  kind  to  force 
the  water  through  the  jackets.  We  can  even  use  part 
of  the  discharged  cooling  water  to  help  cool  and  silence 
the  exhaust.  Still,  even  in  this  apparently  simple  fea- 
ture we  have  a  problem,  for  the  average  motor  boat 
operator  will  persist  in  running  his  motor  too  cool  for 
efficient  results.  The  use  of  a  temperature  indicator  is 
growing  more  common  in  motor  boats,  and  this  instru- 
ment, in  connection  with  means  of  regulating  the  supply 
of  water  to  the  circulating  system  makes  it  possible  to 
run  a  marine  powerplant  at  the  temperature  where 
maximum  efficiency  is  obtained — if  the  operator  will  do 
it.  The  effect  of  temperature  upon  motor  efficiency  is 
not  yet  fully  appreciated  in  the  marine  field. 

The  growing  use  of  the  Diesel  and  the  so-called  semi- 
Diesel  and  surface  ignition  powerplants  has  brought  a 
new  set  of  problems  for  the  marine  engineer.  Motors 
of  this  class  are  especially  suitable  for  commercial  in- 
stallations and  their  development  is  linked  with  the 
growing  appreciation  of  the  importance  of  water  trans- 
portation of  freight. 


An  Aluminum-Copper  Alloy 

ANEW  copper  aluminum  alloy  known  as  Tsungani, 
which  differs  in  physical  characteristics  from 
previous  copper  aluminum  alloys  in  many  respects,  is 
being  produced  by  the  Alloys  Motor  Parts  Mfg.  Co.  The 
manufacturers  claim  a  tensile  strength  of  over  21,000  lb. 
per  sq.  in.,  and  a  Brinell  hardness  of  80  to  90.  The 
coefficient  of  expansion  is  .000008,  much  closer  to  that 
of  cast  iron  than  other  aluminum  alloys,  according  to 
the  claims  of  the  manufacturer.  Piston  clearances  of 
.00055  to  .00075  in.  per  inch  of  diameter  of  piston  have 
given  good  results  with  this  alloy,  it  is  stated.  Other 
claims  are  to  the  effect  that  the  metal  will  not  adhere 
or  tear,  even  if  the  motor  should  be  run  dry  or  overheat, 
and  that  it  will  take  a  high  polish  in  wearing.  The 
material  has  been  used  for  piston  rings,  for  piston  pack- 
ing for  steam  engines,  and  also  in  air-cooled  aviation 
engines.  The  pistons  up  as  high  as  7  in.  in  diameter 
have  been  manufactured  from  the  material  and  it  is 
claimed  that  there  are  now  700  cars  in  operation  using 
the  material. 
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Problems  of  the  Front  End  Drive  in 

Automobiles 

Problems  of  silence,  accuracy  of  timing  and  frequency  of  replacement  are 
presented  to  the  engineer  in  connection  with  front  end  drives.  Most 
stock  engines  ax-e  equipped  with  helical  gears,  but  some  are  adaptable  to 
chain  gears  as  well.     Present  and  future  trends  are  discussed  here. 

By  J.  Edward  Schipper 


ENGINEERS  whose  high  standing  and  long  experi- 
ence in  the  automotive  industry  entitle  their  opin- 
ions to  respect,  state  that  the  front  end  drive  of  an 
automobile  engine  is  still  an  unsolved  problem;  perfection 
has  not  been  reached.  The  problem  still  presents  difficul- 
ties and  uncertainties  which  result  in  compromise  designs 
to  secure  the  best  all-around  results.  This  is  not  surpris- 
ing when  it  is  considered  that  some  of  the  most  difficult 
engineering  problems  must  be  solved  in  arriving  at  a 
design  which  will  give  the  best  satisfaction. 

Silence,  accuracy  of  timing,  absence  of  replacement  ne- 
cessity, are  the  prime  requisites  in  the  front  end  drive, 
whether  it  be  gear  or  chain,  or  a  combination  of  the  two, 
or  some  other  method.  Under  these  broad  heads,  however, 
there  are  some  problems  to  be  considered  which  involve 
the  closest  study  of  material  and  manufacture,  as  well  as 
design  as  affected  by  the  layout  of  the  parts  to  be  driven. 

To  make  a  brief  survey  of  the  situation  as  it  stands 
to-day  in  passenger  car  practice,  out  of  125  models  con- 
sidered, 81  per  cent  have  helical  gear  front  end  drives. 
Sixteen  per  cent  have  chain,  2  per  cent  spur  and  1  per 
cent  other  means.  Since  half  of  these  125  models  are  as- 
sembled cars,  however,  this  does  not  give  an  exactly  ac- 
curate picture  of  the  situation.  Of  the  60  models  using 
engines  manufactured  by  the  car  makers  themselves,  20 
models,  or  33^  per  cent,  are  using  chain  drive,  and  40, 
or  66J^  per  cent,  are  using  helical  gears.  This  neglects 
the  spur  and  worm  gear  which  are  employed  on  one  or 
two  models  and  which  need  not  be  considered  in  this  study. 
The  Ford  car,  of  course,  employs  spur  gears,  this  being 


Layout   of   timing   gears   on    Buda   stock   engine   which 

employ  steel  gears  for  the  crankshaft  and  water  pump. 

cast    ircn    for    the    Idler    gear    and    camshaft    gear    and 

Mlcarta  for  the  generator  gear. 


a  straight  cost  proposition,  and  while  on  a  production 
basis  it  would  appear  as  a  considerable  factor  from  a  gen- 
eral engineering  study,  it  need  not  be  considered. 

The  stock  engines  made  by  Continental,  Lycoming, 
Herschell-Spillman  and  others  are  all  equipped  with  hel- 
ical gears.  In  other  words,  no  assembled  cars  are  using 
the  chain  front  end  drive  at  the  present  writing,  because 
none  of  the  stock  engines  are  so  put  out.  There  are  a 
few  of  the  stock  engines,  however,  which  are  being  so 
arranged  that  the  timing  gear  drive  may  be  adapted  either 
to  chain  or  helical  gears,  and  it  is  probable  that  within 
the  next  year  or  two  some  of  the  assembled  cars  will  be 
using  the  silent  chain  in  place  of  the  helical  gears. 

In  a  great  majority  of  instances,  those  using  the  helical 
drive  employ  alternating  cast  iron  and  steel  gears.  These 
work  together  with  far  less  resonancy  than  steel  against 
steel  and  at  the  same  time  the  wearing  qualities  are  ap- 
parently very  desirable.  This  steel  and  iron  layout  at  the 
present  time  outnumbers  all  other  types  of  front  end 
drive,  and  while  the  tendency  is  drifting  toward  the  chain 
and  toward  compressed  fabric  gears,  it  still  remains  in  the 
ascendancy  on  a  percentage  basis. 

Forged  Duralumin  gears  in  place  of  cast  iron  are  being 
used  very  successfully  by  the  Continental  Motors  Co.  and 
by  Marmon.  The  advantages  of  Duralumin  are  its  good 
bearing  qualities,  non-resonance,  and  particularly  that  the 
rate  of  expansion  of  the  Duralumin  gear  is  the  same  as 
that  of  the  gearcase,  and  consequently,  the  center  dis- 
tances do  not  alter  when  the  motor  becomes  warm.  The 
Continental  company  states  that  this  is  a  very  appreciable 
factor  in  maintaining  the  silence  of  the  front  end  drive. 
The  characteristic  property  which  distinguishes  Duralu- 
min from  other  aluminum  alloys  is  that  it  can  be  forged. 
It  can  be  hardened  and  materially  strengthened  by 
quenching  from  a  high  temperature,  and  its  properties  can 
be  further  improved  by  aging  at  room  temperature. 

Duralumin  contains  upward  of  90  per  cent,  aluminum; 
3  to  5  per  cent  copper;  0.4  to  1  per  cent  of  magnesium  and 
0.4  to  1  per  cent  of  manganese.  It  has  a  specific  gravity 
of  2.8  as  compared  with  7.8  for  steel.  The  alloy  has  good 
bearing  properties,  as  shown  by  tests,  where  for  shaft 
speeds  exceeding  700  r.p.m.  and  loads  exceeding  200  lb.  per 
sq.  in.,  the  friction  is  less  than  with  babbitt  bearings.  As 
regards  resistance  to  fatigue,  Duralumin  is  said  to  be 
superior  to  mild  steels  when  stressed  below  its  elastic 
limit.  The  timing  gears  are  made  from  drop  forged 
blanks.  The  fact  that  the  pitch  line  contact  of  the  gears 
is  maintained  works  for  silence,  whether  the  engine  is 
hot  or  cold,  and  where  weight  is  a  factor,  there  is,  of 
course,  a  gain  made  by  the  use  of  this  alloy.  It  is  very 
probable  that  the  use  of  Duralumin  gears  will  increase. 
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It  is  of  interest  to  note  that  as  a  mark  toward  the 
tendency  toward  chain  drive  and  toward  the  use  of  special 
material  such  as  compressed  cotton  or  Bakelite  Micarta 
for  the  helical  gear  drive,  the  newer  designed  cars  are 
using  to  a  large  extent  either  of  these  two  methods.  The 
LaFayette,  Lincoln,  new  Packard  single  six,  and  the  new 
Studebaker  light  six  are  all  using  silent  chain  drive.  The 
1921  Buick,  Sheridan,  Paige,  C.  H.  Willis  and  DuPont  cars 
are  among  the  new  designs  using  fabroil  gears,  which  are 
a  special  compressed,  spirally  wound  cotton  type  made  by 
the  General  Electric  Company. 

So  far  as  engineering  opinion  in  the  country  goes,  it  is 
very  apparent  that  matters  stand  about  equally  divided 
between  the  improved  types  of  helical  gear  front  end 
drive  and  chain  front  end  drive  for  passenger  car  usage 
where  silence  is  just  as  important  a  factor  as  long  life. 
From  a  life  standpoint,  there  is,  of  course,  nothing  to  be 
said  against  the  wide  face  spur  or  bevel  type  gear,  and 
for  truck  practice  it  is  very  likely  that  this  is  going  to 
remain  practically  universal.  Demand  for  silence,  how- 
ever, introduces  some  factors  which  necessitate  additional 
care. 

In  the  consideration  of  chain  front  end  drive,  there  are 
a  number  of  matters  to  be  given  weight  which  experience 
during  the  past  few  years  have  shown  to  be  of  the  highest 
importance,  if  economical  maintenance  is  to  be  secured. 
There  have  been  installations  of  chains  which  have  proven 
expensive  from  the  owner's  standpoint.  On  one  particular 
make  of  car,  it  was  found  necessary  on  early  installations 
to  recommend  a  replacement  of  the  chain  at  the  end  of 
every  10,000  miles.  This  chain  necessitated  other  work 
being  done,  which  practically  always  ran  the  owner's  bill 
to  about  $50.00.  This  expenditure  of  $50.00  every  10,000 
miles  means  one-half  cent  per  mile  for  chain  maintenance, 
which  is  altogether  out  of  proportion  and  not  to  be  toler- 
ated in  any  good  design.  If  this  proportion  of  expense 
of  maintenance  were  to  be  multiplied  by  all  the  parts  in 
the  engine,  the  owner  would  find  his  upkeep  bills  far  out 
of  proportion  to  the  service  rendered.  Happily,  however, 
it  has  been  found  possible  to  materially  reduce  this  by 
proper  design  considerations. 

The  Morse  Chain  Co.,  whose  installations  are  used  in 
several  passenger  cars,  provides  three  nominal  widths  for 
the  front  end  drive  of  high  speed  engines.  These  are, 
1  in.;  1%  in.  and  IV2  in.,  all  V2  in.  pitch.  In  the  layout 
of  the  chain  drive,  either  an  even  or  odd  number  of  teeth 
may  be  used  in  the  sprockets,  an  odd  number  of  links  in 
the  chain  such  as  51,  53,  55,  etc.,  is  required,  however. 
The  maximum  number  of  teeth  permissible  in  the  crank- 
shaft sprocket  is  dependent  on  the  engine  speed  at  the  nor- 
mal running  speed  of  the  car.  In  other  words,  the  ratio  in 
the  rear  axle  and  the  diameter  of  the  road  wheels  largely 
control  the  maximum  number  of  teeth  permissible  in  the 
crankshaft  sprocket.  On  the  ordinary  car,  it  is  undesirable 
to  use  more  than  24  teeth  in  the  crankshaft  sprocket,  which 
provides  1  ft.  of  chain  speed  per  revolution  per  minute  of 
the  engine.  For  silence,  it  is  undesirable  to  use  fewer 
than  18  teeth  in  the  crankshaft  sprocket.  This,  of  course, 
means  36  teeth  in  the  camshaft  sprocket  to  secure  the 
half  time.  A  driven  sprocket  is  permissible  with  as  few 
as  14  teeth,  but  not  less.  The  recommendation  of  the 
Morse  company  is  that  all  sprockets  of  less  than  31  teeth 
should  be  made  of  low  carbon  steel;  that  is,  from  10  per 
cent  to  20  per  cent  carbon  O.  H.  carbonized  and  hardened 
1/32  in.  deep.  Sprockets  of  more  than  30  teeth  can  be 
made  of  high  carbon  steel,  heat  treated,  semi-steel  casting, 
or  of  a  very  good  grade  of  cast  iron. 

Another  one  of  the  fixed  rules  in  connection  with  the 
Morse  chain  and  generally  applicable  to  all  chain  installa- 
tions is  that  it  is  undesirable  to  drive  any  chain  with 
less  than  90  per  cent  chain  contact  on  any  of  the  driven 


Layout  of  typi- 
cal three-wheel, 
Morse  silent 
chain  drive, 
showing  com- 
putation of  cam- 
shaft lag  due  to 
lengthening  o  f 
chain. 


sprockets,  and  not  less  than  100  deg.  contact  on  the  driving 
sprockets. 

The  importance  of  proper  adjustment  means  cannot  be 
exaggerated  in  the  installation  of  the  chain  drive.  To 
secure  the  full  efficiency  of  the  chain  and  to  reap  the  ad- 
vantages, particularly  as  far  as  silence  is  concerned,  some 
means  of  taking  up  the  normal  stretch  must  be  provided. 
An  accessible  chain  adjustment  equal  to  one  full  link  must 
be  provided,  and  it  must  be  remembered  that  this  adjust- 
ment should  be  accessible  or  it  will  not  be  given  the  atten- 
tion necessary.  There  are  several  forms  of  chain  adjust- 
ments, the  most  suitable  means  depending  upon  the  type 
of  layout.  For  istance,  on  a  triangular  drive  where  the 
three  points  of  the  triangle  are  made  up  by  the  crank- 
shaft, camshaft  and  generator  sprocket,  a  very  accessible 
and  satisfactory  adjustment  may  be  provided  by  the  use 
of  the  S.  A.  E.  standard  generator  flange.  This  is  shown 
in  the  S.  A.  E.  handbook,  Vol.  1,  pages  B-17  and  B-18. 
Each  flange  mounting  size  is  provided  in  this  standard 
with  a  pilot  for  locating  in  a  bored  hole  when  used  with 
a  gear  drive,  and  with  slotted  holes  to  allow  for  adjust- 
ments when  used  with  chain  drive.  In  the  latter  case,  the 
hole  in  the  gearcase  should  clear  the  pilot. 

When  the  triangular  drive  is  used  with  fixed  shaft  cen- 
ters, the  Morse  Chain  Co.  provides  an  adjustable  sprocket 
which  has  been  used  successfully  on  the  Packard,  Winton, 
Haynes,  Jeffery  and  other  cars.  This  adjustable  sprocket 
is  illustrated  and  will  be  described  in  detail  hereafter. 
Other  chain  companies  have  adjustment  features  which 
will  be  described  below. 

In  designing  the  adjustment,  the  amount  provided 
should  be  such  that  the  slack  taken  up  in  the  chain  is 
equal  to  a  full  link  plus  10  per  cent,  or  .55  in.  A  oaution 
which  is  given  in  connection  with  idlers  is  not  to  use 
an  idler  sprocket  for  taking  up  chain  slack  unless  the 
idler  is  designed  to  consume  sufficient  power  to  prevent 
the  idler  from  playing  in  the  chain,  as  a  free  idler  sprocket 
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in  the  front  end  of  an  engine  is  bound  to  cause  a  marbly 
noise. 

The  Morse  adjustable  sprocket,  which  is  illustrated 
on  page  1299,  is  designed  to  facilitate  adjustments  of  the 
chain  on  engines  where  it  is  not  possible  to  move  one 
of  the  shafts.  Referring  to  the  illustration,  it  will  be 
noted  that  the  sprocket,  instead  of  being  mounted  on  the 
shaft,  is  mounted  on  a  bearing  which  is  eccentric  to  the 
shaft.  The  chain  rotating  the  sprocket  rotates  the  shaft 
by  means  of  a  connecting  universal  coupling  of  the 
Oldham  type.  The  bearing  on  which  the  sprocket  is  car- 
ried is  mounted  in  the  case,  concentric  with  the  shaft,  and 
by  rotating  the  bearing,  the  sprocket  is  moved,  thus  ad- 
justing the  chain.  This  type  of  adjustment  is  applicable 
to  any  type  of  drive. 

A  question  which  frequently  arises  in  the  minds  of 
engineers  is  the  amount  of  clearance  to  allow  between 
the  back  of  the  chain  and  the  gearcase.  In  laying  out 
clearance,  the  minimum  below  the  crankshaft  gear  and 
above  the  camshaft  gear  on  a  triangular  layout  should  be 
the  pitch  plus  %  in.,  or  since  y2  in.  pitch  is  universal, 
%  in.  clearance  is  desirable.  Where  there  is  an  adjust- 
ment, the  clearance  between  the  back  of  the  chain  and 
the  case  at  the  generator  or  adjustable  sprocket  should  be 

Typical  three-wheel  Morse 
silent  chain  drive  show- 
ing      recommended       case 

clearance. 
P  =  Pitch      of      chain      or 

Vz   in. 
Wheel  (front  top  of  tooth) 
Wi    -  P  +  >/e  in.  +  Adjust- 

ment  =  },';     in. 
W-  =  P  +  i/„  in.  +  %  in. 
W::  =  P  +  i/s  in.  +  %  in. 
Chain   (from  top  of  chain) 
C1  =  P  X  2'/2  in.  =  1i/4  in. 
C-'  =  P  x  3   in.  =  1!/2    in. 
<:■'  =  P  x  2  =  1   in. 
Note — C1,    C-    and    Cs    en- 
tirely     depends      on      the 
length     of     strand. 

Vb  in.  plus  the  pitch  plus  the  adjustment,  or  15/16  of  an 
inch  at  this  point. 

On  two  sprocket  drives  where  the  driven  sprocket  runs 
two  or  more  times  the  crankshaft  speeds,  and  the  centers 
are  of  a  certain  distance  which  depends  on  the  balance  of 
the  motor,  the  chain  is  liable  to  have  a  whip  which  tends 
to  shorten  its  life  considerably,  and,  in  fact,  to  increase 
vibration  throughout  the  entire  engine.  This  whip  is  due 
to  a  synchronized  vibration  originating  in  the  engine  and 
picked  up  by  the  chain,  when  the  speed,  weight  and  length 
of  the  chain  become  synchronized  with  motor  vibration. 
A  compensating  sprocket  can  be  used  to  break  up  this 
vibration  and  prevent  the  whip. 

Unless  adjustments  as  outlined  are  provided,  the  chain 
will  eventually  jump  the  teeth  of  the  crankshaft  sprocket, 
due  to  the  gradual  lengthening  which  occurs,  because  of 
the  slight  wear  in  the  joints.  Where  the  design  of  the 
chain  is  such  that  gravity  tends  to  draw  both  fans  of 
the  chain  away  from  the  crankshaft  sprockets  and  the 
contact  is  less  than  130  deg.,  the  chain  is  apt  to  jump  and 
throw  the  engine  out  of  time.  Shoes  on  the  case  are  pro- 
vided in  some  installations  to  cause  noise  when  the  chain 
becomes  loose  enough  to  be  apt  to  jump.  This  warns 
the  operator  and  makes  him  adjust  the  chain  and  take 
up  the  slack  before  it  can  jump  from  the  sprocket. 

The  layout  of  sprocket  centers  is,  of  course,  of  primary 
importance  in  designing  a  chain  drive.  In  designing  tri- 
angular layouts  on  new  engines,  it  is  highly  desirable  that 
a  chain  specialist  be  consulted  before  a  center  distance  is 
adopted,  and  engineers  should  consult  with  the  chain 
makers  and  allow  their  engineering  departments  to  assist 
on  the  original  layout,  in  order  to  secure  the  best  results. 

Installations  of  the  Link  Belt  chain  show  some  particu- 


larly interesting  features  of  front  end  drive  practice.  One 
of  the  features  in  connection  with  some  of  the  Link  Belt 
installations  is  the  highly  successful  use  of  the  automatic 
idler  as  employed  on  the  Mercer  and  Brewster  cars.  The 
feature  of  the  automatic  idler  for  taking  up  wear  in 
chains  as  used  on  the  engine  is  not  new,  but  heretofore 
has  proven  unsuccessful  because  there  was  a  certain  point 
in  the  speed  of  an  engine  where  the  automatic  idler  had  a 
tendency  to  vibrate  excessively,  causing  considerable  noise. 
The  automatic  idler,  as  arranged  by  the  Link  Belt  Co.,  is 
claimed  to  absolutely  be  free  from  vibration  at  any  speeds. 

The  Link  Belt  Company  has  recently  placed  on  the  mar- 
ket a  new  type  of  front  end  drive  chain,  which  has  taken 
about  10  yr.  to  develop.  This  chain  is  known  as  the  unit 
chain,  because  in  it  the  liner  type  of  bushings  used  in  all 
previous  types  of  Link  Belt  silent  chains  have  been  elimi- 
nated. This  has  also  eliminated  two  points  of  wear  at  each 
articulation.  Another  feature  of  the  chain  is  that  it  pre- 
sents practically  a  solid  contact  with  the  tooth  of  the 
wheel  on  which  it  travels,  and  thus  allows  oil  to  form  a 
silencing  pad  between  the  tooth  of  the  wheel  and  the  chain. 
It  is  claimed  that,  regardless  of  the  speed,  this  chain  pro- 
duces merely  a  very  dull,  metallic  click,  which  totally  dis- 
appears when  the  chain  is  encased. 

Another  feature  of  this  particular  chain  is  the  spacing 
of  the  links.  The  spacing  is  determined  by  integral  parts 
of  the  link,  and  it  is  impossible  for  any  particular  joint  to 
be  tight.  Tests  on  the  final  form  of  this  chain  have  been 
carried  on  for  practically  two  years,  and  several  chains  are 
said  to  have  run  for  a  distance  equal  to  48,000  to  50,000 
miles  in  engines,  yet  the  stretch  is  under  0.02  in. 

The  outstanding  factor  of  the  Whitney  silent  chain  is 
the  special  cylindrical  joint  designed  to  insure  long  wear. 
It  is  claimed  that  the  joint  wearing  area  is  a  more  impor- 
tant feature  than  the  tensile  strength  of  the  chain,  as  the 
factor  of  safety  is  so  high  that  the  breaking  of  chains  in 
service  is  very  rare. 

The  joint  of  the  Whitney  chain  is  shown  in  the  illustra- 
tions herewith.  Short,  hardened  steel  bushings  are  used, 
which  fit  tightly  at  each  end  into  regular  toothed,  inside 
links,  while  the  two  toothed  links  in  the  center  turn  freely 
on  the  bushing.  The  links  which  fit  the  bushings  tightly 
are  designated  "tight  hole  links"  and  are  forced  on  the 
bushings  under  very  heavy  pressure.  The  two  center  links 
which  turn  on  the  bushings  are  designated  "loose  hole 
links."  A  length  of  chain  comprising  these  two  styles  of 
links  assembled  with  the  bushings  is  designated  a  "B" 
unit.  For  the  smaller  pitches,  the  separate  links  are  1/16 
in.  thick,  so  that  each  unit  is  V4,  in.  wide.  These  units  are 
placed  side  by  side  to  make  up  the  desired  width  of  chain. 
Hardened  nickel  steel  rivets  of  the  proper  length  secured 
at  one  end  to  outside  links  are  passed  through  the  bush- 
ings into  another  outside  link  and  riveted  in  place.  This 
construction,  it  will  be  seen,  gives  for  each  joint  four  bear- 
ing surfaces  made  up  entirely  of  hardened  steel,  and  it  is 
upon  this  joint  construction  that  the  claims  for  the  wear- 
ing qualities  of  the  chain  are  made. 

Two  general  styles  of  Whitney  chains  are  at  present  on 
the  market.  One  is  the  side  guide  type,  which  has  guide 
plates  along  each  edge  of  the  chain.  In  this  construction, 
the  outside  unit,  designated  as  "A"  unit,  is  made  up  of  one 
tight-hole  guide  plate  and  one  tight-hole  inside  link  fitting 
the  bushing  tightly,  with  a  loose-hole  link  turning  on  the 
bushing  between  them.  This  makes  a  unit  3/16  in.  wide, 
1  s  of  which  is  on  the  sprocket  teeth,  while  1/16  in.,  the 
guide  plate,  is  outside  the  sprocket. 

The  other  style  of  Whitney  chain  has  a  single  guide 
plate  in  the  center  which  runs  in  a  groove  provided  in  the 
sprocket.  In  this  case  also  a  special  unit  is  used,  so  con- 
structed that  any  desired  width  may  be  obtained  by  com- 
bining it  with  the  proper  number  of  regular  "B"  units. 
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(3)  Mcse    chain    installation    with    two    sprockets,    showing    eccentric   adjustment    used   on    LaFayette   car. 

(4)  Typical     Morse    triangular    drive    applied    to    four    and     six    cylinder   engines   where   the   camshaft    is   on   the    left    and   the 
accessory   shaft   on    the   right. 

(5)  Silent   chain    drive   applicable   to   eight-cylinder   engine    utilizing    Morse   patented   double   adjustment  on   the  camshaft. 

(6)  Typical    Morse   triangular   drive   applied   to   four   and    six-cylinder  engines   with   the   cam   and   accessory  shaft  on   the   right 
side. 

(7)  Morse    single    adjjstment    usually    applied    to    accessory    shaft   and   essentiil   where   the   shaft  contains   two   or   more   units 
and   cannot    be   moved   to   take    up   chain   slack. 

(8)  Morte    double    adjustment    adapted    to    eight-cylinder    engines   containing   two   loops   of  chain.     The   adjustment   Is   applied 
to   the   camshaft. 

(9)  Link    Belt   silent    chain    drive    In   the   front   end   of   a    Mercer    engine    with    automatic    Idler    adjustment.     The    Idler    wheel 
runs     loose    on     an     eccentric    bi  shing     with     an     internal    adjustment    spring. 

(101      Link    Belt    Installation    en    Brewster,    drlvinq    camshaft,    fan    shaft,    and    auxiliary    shaft,    with    Idler   adlustment   on    back. 
(11)     Whitney   chain   front   end   drive   on   eight  cylinder  engine,    showing   chain   drive   to   camshaft   and    generator   shaft. 


The  center  guide  style  of  silent  chain  in  the  1-»  in.  pitch 
has  been  most  commonly  adapted  for  use  in  front  end 
drives.  The  links  are  made  of  alloy  steel,  heat  treated. 
The  holes  in  each  link  are  reamed  to  size  and  the  face  oi 
the  links  where  they  engage  the  sprocket  teeth  are  milled 


to  a  smooth  surface  located  accurately  with  reference  to 
the  holes. 

The  type  of  chain  used  for  the  front  drive  does  not  ma- 
terially affed  the  spacing  of  the  sprockets  and  the  layout 
of  the  auxiliary  drives  such  as  generator,   water  pump, 
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Parts    of     Fabroil    automobile    gear.     A.     Drop    forged 

hub.     E.     Cotton     filler.      Drop     forged     shroud     at     C. 

Sectional   view  of   gear. 

magneto,  timer,  distributor,  etc.  The  same  rules  regard- 
ing adjusting  devices  and  selection  of  center  distances 
apply.  One  of  the  main  requirements  is  proper  lubrica- 
tion, and  whatever  the  lubricating  system  in  use,  an  oil 
lead  should  be  provided  to  deliver 'a  constant  stream  of  oil 
to  the  inside  of  the  chain.  A  vent  or  breather  should  also 
be  provided  at  the  highest  point  of  the  chain  case,  unless 
the  highest  part  of  the  chain  case  has  an  opening  to  the 
main  crankcase  which  is  provided  with  a  liberal  vent.  The 
sprockets  should  be  cut  with  cutters  and  hobs  approved  by 
the  chain  company  which  is  to  provide  the  chains,  as  other- 
wise unsatisfactory  operation  may  result. 

A  recent  investigation  of  the  causes  of  rapid  chain  wear 
in  certain  parts  of  the  country  brought  to  light  some  in- 
teresting facts.  For  instance,  it  was  found  that  in  Bir- 
mingham, Ala.,  the  life  of  the  chain  was  noticeably  shorter 
than  in  other  parts  of  the  country.  Investigation  disclosed 
a  tendency  for  the  etching  of  the  pins.  This  was  found  to 
be  due  to  sulphuric  acid  in  the  oil,  and  in  tracing  it  back 
it  was  found  that  this  came  from  the  use  of  benzol  in  the 
fuel.  It  is  believed  that  when  the  sulphuric  acid  content  in 
the  crankcase  oil  is  equal  to  0.02  per  cent.,  galvanic  action 
takes  place  and  etching  of  the  chain  occurs  while  the  car 
is  standing  still.  A  teaspoonful  of  slack  lime  in  the  crank- 
case would,  of  course,  neutralize  the  oil,  but  this  is  not 
good  for  the  engine  bearings. 

Gears  of  compressed  cotton  or  fabric  cut  with  helical 
teeth  have  excited  the  interest  of  engineers  for  several 
years.  There  are  hundreds  of  thousands  of  these  gears  in 
use,  and  they  are  proving  very  satisfactory  in  practically 


Sizes  of  Fabroil  Gear 


ferent  users  are  contained  in  the  tabulation  herewith. 

Steel  forgings  used  in  the  construction  of  Fabroil  tim- 
ing gears  are  made  of  L  section  in  order  to  provide  the 
strength  necessary  to  hold  the  cotton  portion  in  compres- 
sion. By  a  series  of  operations  the  fibres  of  the  cotton 
are  made  to  assume  positions  closely  paralleling  the  out- 
line of  the  tooth  profiles,  alternate  layers  crossing  to 
parallel  opposite  profiles.  This  produces  a  triangular 
bridge  truss  structure,  developing  the  maximum  strength 
and  wear  resistance  without  sacrifice  of  elasticity. 

Generally,  the  teeth  of  the  timing  gear  train  are  cut 
spirally,  and  experience  has  shown  that  a  spiral  angle  of 
about  20  deg.  will  give  smooth  operation  with  only  mod- 
erate end  thrust.  With  a  large  spiral  angle  the  Fabroil 
gear  would  be  greatly  weakened,  but  the  20  deg.  spiral 
angle  is  said  to  be  well  within  safe  limits.  A  Fabroil 
idler  or  camshaft  gear  works  well  against  the  steel  crank- 
shaft gear,  and  this  combination  has  been  approved  by  a 
great  many  engineers  for  passenger  car  use.  The  latest 
series  of  Buick,  in  which  a  special  endeavor  was  made  to 
quiet  the  timing  gears,  employs  Fabroil  gears.  On  a  test 
made  on  a  Buick  six-cylinder  1920  model,  with  the  motor 
run  at  constant  speed  of  1220  r.p.m.,  or  25.24  miles  per 
hr.,  a  wear  of  only  0.002  in.  was  found  in  30,000  miles 
of  running.  The  gears  are  cut  with  10.240  pitch  teeth 
having  a  20  deg.  spiral  angle,  the  Fabroil  face  being  1*4 
in.,  and  the  metal  face  1%  in.  The  gears  are  lubricated 
by  drilling  a  J  2  in.  hole  in  the  wall  above  the  shelf  used 
to  retain  oil  for  lubricating  the  camshaft  bearing. 

Lubrication  of  the  front  end  drive,  whether  chain  or 
timing  gear,  has  been  given  a  great  amount  of  attention 
by  engineers.  On  the  National  car,  the  chain  is  con- 
tinuously oiled  by  a  small  stream  of  oil,  a  great  deal  of 
oil  being  thrown  on  it  when  the  pressure  regulator  in  the 
oiling  system  opens,  which  it  does  at  about  10  lb.  pres- 
sure. This  means  that  after  the  car  gets  up  to  a  speed 
of  about  15  miles  per  hour  the  entire  front  of  the  chain 
housing  is  flooded  with  oil.  The  National  company  uses 
a  Morse  chain  of  1%  in.  width. 

On  Peerless  cars  a  gear  front  end  drive  has  been  used 
for  a  great  many  years.  For  several  years  the  Peerless 
company  has  used  a  Fabroil  camshaft  gear,  for  the  fol- 
lowing reasons: 

"1.  It  is  the  simplest  construction  known.  2.  The  use 
of  the  spiral  gear  to  a  large  extent  eliminates  gear  noise. 
However,  with  the  combined  use  of  the  spiral  tooth  and 
Fabroil  gear,  noise  is  practically  eliminated  if  the  gear 
is  properly  cut  and  proper  clearances  are  used.     3.  The 
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all  installations.  The  working  portion  of  the  Fabroil  gear, 
which  is  the  trade  name  of  the  compressed  cotton  gear  sold 
by  the  General  Electric  Co.,  is  cotton,  which  is  held  highly 
compressed  between  steel  shrouds  or  end  plates.  The  cot- 
ton receives  a  vacuum-oil  treatment,  which  acts  as  an  in- 
itial lubrication.  These  gears  have  been  in  use  now  for 
over  eight  years,  and  about  twenty  manufacturers  of  pas- 
senger automobiles  are  now  using  them.  They  are  gener- 
ally furnished  in  the  form  of  gear  blanks,  finished  ready 
for  tooth  cutting.  The  Fabroil  gear  is  generally  used  as 
a  camshaft  or  an  idler  gear  and  the  sizes  specified  by  dif- 


timing      gears     em- 
on   Buick  1921  car. 


gears  are  certain  to  give  correct  timing  and  not  to  jump* 
a  tooth  occasionally,  as  may  happen  with  other  methods. 
4.  No  adjustments  are  necessary.  5.  Vibrations  which 
occur  at  critical  speeds  do  not  show  themselves  in  the 
way  of  noise  or  hammer.     Furthermore,  there  is  no  crit- 
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ical  speed  in  the  gears  at  which  they  may  vibrate.  6. 
While  fitting  of  the  gears  requires  close  work  in  the  fac- 
tory and  entails  careful  attention,  the  job  when  passed  is 
good  for  thousands  of  miles  without  any  expenditure  for 
adjustment  or  upkeep." 

The  Apperson  company  uses  a  cast  iron  gear  on  the 
camshaft  and  a  drop  forged  steel  gear  on  the  crankshaft. 
The  pitch  diameter  of  these  gears  is  6%  and  3%  in.  The 
teeth  are  cut  with  a  ten  pitch  cutter.  The  angle  of  spiral 
is  27  deg.  16  min.  The  normal  circular  pitch  is  0.3141 
and  the  lead  is  41.144  in.  right  hand  spiral.  The  Apper- 
son installation  mentioned  employs  only  two  gears  in  the 
gear  train,  the  crankshaft  pinion  and  the  camshaft  gear 
vertically  above  it,  as  this  is  an  eight-cylinder  engine. 
On  truck  engines,  this  practice  of  using  steel  against  iron 
is  practically  universal.  There  noise  is  not  such  a  factor 
and  is  a  secondary  consideration  to  life.  In  passenger 
car  practice,  silent  operation  is  most  essential  and  for  this 
reason  another  factor  enters  the  problems,  namely,  reso- 
nance of  the  timing  gearcase. 

The  search  for  non-resonant  materials  for  timing  gear- 
cases  has  not  developed  anything  which  is  very  much  su- 
perior to  cast  iron.  Aluminum,  when  properly  ribbed,  is 
not  bad.  Most  engineers,  however,  agree  that  cast  iron 
is  superior  from  a  resonance  standpoint,  even  though 
heavier.  The  use  of  the  solid  web  in  the  idler  gear  in 
place  of  spokes  has  also  been  found  to  reduce  sound  to 
some  extent.  Sources  of  vibration,  however,  cannot  al- 
ways be  foreseen,  and  sample  engines  often  show  too 
much  resonance  in  the  timing  gear  train  and  gearcase 
in  spite  of  precautions  taken  to  guard  against  this  trouble. 
Practically  all  designers  have  had  some  experience  with 
unexpected  noises  developing  at  this  point,  and  many 
amusing  stories  are  told  of  the  tuning  fork  effect  of  cer- 
tain types  of  timing  gearcase  covers.  With  practically  all 
other  noises  in  the  engine  almost  completely  subdued  this 


The    Peerless    cam- 
shaft     gear      is      of 
Fabroil  w.th  a  steel 
hub. 


Method  of  lubricating  timing  gears 
on  Continental  engine.  In  addition 
to  the  oil  leads  to  the  timing  gears, 
excess  oil  from  the  overflow  passes 
back  to  the  crankcase  over  the 
faces  of  the  timing  gears,  so  that 
at  higher  speeds  they  are  copiously 
lubricated. 


timing  gear  problem  is  assuming  great  interest  to  all  en- 
gineers concerned  in  the  development  of  quiet  engines. 


Problems  and  Possibilities  of  the  Aluminum  Piston 


(Continued  from  page  1266) 


become  somewhat  loose  when  the  piston  is  hot,  owing  to 
the  higher  expansion  of  the  aluminum  as  compared  >vith 
the  iron  or  steel  bush.  If  the  fit  becomes  too  loose,  then 
"hammering"  and  consequent  wear  is  likely  to  result. 
From  this  point  of  view,  the  "cast  in"  bush  is  to  be  pre- 
ferred. Here  the  "fit"  is  between  hot  aluminum  and  com- 
paratively cold  iron,  and  subsequent  shrinkage  leaves  the 
light  alloy  casting  under  an  internal  tensile  stress  around 
the  bush.  This  must  not  be  permitted  to  become  unduly 
high,  otherwise  the  casting  may  crack.  So  long  as  this 
is  avoided,  however,  the  presence  of  such  a  stress  is  a 
desirable  feature,  since  the  heating  of  the  piston  then 
merely  releases  the  stress  and  still  leaves  the  bush  tight 
in  its  place.  Allowing  the  piston  pin  simply  to  "float" 
directly  in  a  simple  hole  machined  in  a  boss  of  the  alumi- 
num alloy  casting  has  also  been  tried,  but  it  is  doubtful 
whether  the  bearing  surface  thus  obtained  is  large 
enough.  There  is  some  reason  to  think  that  aluminum 
alloys  afford  a  good  bearing  surface  for  moving  steel 
parts,  but  it  is  necessary  that  the  working  pressure  should 
be  kept  very  low.  If  the  piston  pin  were  large  enough — 
or  were  given  an  increased  diameter  at  the  ends,  there- 
fore, the  simple  "direct"  construction  would  probably 
prove  quite  satisfactory. 

Although  it  cannot  be  claimed  that  the  whole  subject 
of  the  aluminum  alloy  piston  has  been  exhaustively 
treated  in  what  has  here  been  said,  it  is  hoped  that  the 
leading  points  have  been  dealt  with  to  a  sufficient  extent 
to  enable  those  designers  and  constructors   interested   in 


the  matter  to  follow  it  up  further  and  to  form  their  own 
opinions.  Whether  the  aluminum  alloy  piston  has  "come 
to  stay"  in  the  automobile  engine  is  still  a  matter  for  per- 
sonal opinion.  That  it  does  allow  of  the  construction  of 
an  engine  of  higher  efficiency  cannot  be  doubted,  and  since 
reduction  of  weight  in  the  automobile  necessarily  implies 
the  use  of  a  more  efficient  power  unit,  there  is  some  reason 
to  think  that  on  this  ground  there  is  an  important  fuvure 
for  the  light  alloy  piston.  Some  advanced  thinkers  regard 
it  as  being  but  the  first  step  to  an  "all  aluminum"  engine 
or  even  an  "all  aluminum  automobile,"  and  there  can  be 
no  doubt  that  both  cylinder  castings  and  connecting  rod 
forgings  of  light  alloys  have  been  successfully  used.  It 
will  be  well,  therefore,  for  progressive  automobile  de- 
signers and  engineers  to  bear  the  future  possibilities  of 
light  alloys  very  carefully  in  mind. 


THE  situation  of  the  petroleum  industry  in  Rumania  is 
reported  to  be  such  that  its  prosperity  is  greatly  en- 
dangered. For  a  long  time  the  majority  of  the  wells  have 
been  exploited  with  the  aid  of  foreign  capital.  This  ex- 
ploitation has  practically  been  put  to  an  end  by  the  refusal 
of  the  Rumanian  Government  to  permit  the  exportation  of 
the  petroleum  except  for  domestic  needs.  Moreover,  by  a 
recent  decree  the  Government  is  trying  to  create  a  monopoly 
of  the  transport  of  petroleum,  with  the  object  of  later 
transferring  this  monopoly  to  a  private  corporation.  It  is 
evident  that  under  these  conditions  foreign  capital  will  not 
be  interested  in  further  development  of  these  oil  fields. 


1302 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


June  16,  1921 


American  and  British  Practice  in 
Clutch  Design 

A  paper  in  which  the  advantages  and  disadvantages  of  various  types  of 
clutches  are  discussed  and  the  merits  and  demerits  of  many  design  fea- 
tures are  pointed  out.  Notes  on  the  theory  of  design  and  a  tabulation 
of  dimensions,  pressures,  capacity,  etc.,  of  many  makes  are  also  given. 

By  Herbert  Chase1 


THE  objects  of  this  paper  are  to  (a)  set  down  in 
convenient  form  for  reference  purposes  particulars 
concerning  American  and  British2  practice  in  clutch 
design,  (6)  compare  the  advantages  and  disadvantages  of 
various  types  of  clutches  and  (c)  give  some  notes  on  the 
theory  of  design  without  attempting  a  comprehensive 
treatment  of  the  numerous  factors  involved  in  this  theory. 
The  descriptive  portion  deals  almost  entirely  with  clutches 
used  on  passenger  cars  and  trucks,  but  some  of  the  clutches 
described  are  applicable  to  other  automotive  uses.  The 
notes  on  the  theory  of  design  apply  in  general  to  all  auto- 
motive clutches.  The  clutches  considered  can  be  divided 
into  the  four  general  classes  of  cone,  single  plate,  multi- 
ple disk  and  shoe  or  band  types. 

The  Cone  Type 

The  cone  type  was  used  almost  exclusively  for  many 
years  for  both  passenger  cars  and  trucks.  It  still  is  used 
very  widely  by  Continental  European  and  British  builders, 
and  has  a  considerable  number  of  advocates  in  this  coun- 
try. It  is  simple  in  construction  and  can  be  made  light 
enough  to  be  brought  quickly  to  rest  when  changing  gear, 


itch   with  dashpot 


Humber   ck'tch 


at  least  in  moderate  capacities.  In  certain  forms  it  is 
not  expensive  to  manufacture  and  is  fairly  reliable;  but, 
for  a  variety  of  reasons,  it  has  steadily  lost  ground  in 
this  country  and  is  used  to-day  by  less  than  8  per  cent 
of  car  and  6  per  cent  of  truck  builders.  In  England  over 
60  per  cent  of  car  chassis  and  nearly  80  per  cent  of  truck 
chassis  still  have  cone  clutches.  It  should  be  borne  in 
mind  that  nearly  all  British  builders  make  their  own 
clutches,  and  that  the  average  torque  transmitted  is  much 
lower  than  it  is  in  this  country  because  British  engines 
are  smaller  and,  in  the  average  case,  of  rather  higher 
speed  than  American  engines.  Preference  for  the  cone 
type  in  Europe  is  ascribed  by  some  to  simplicity  .and  lower 
cost  of  production  when  the  quantity  is  small.  There  are 
some  who  say  that  the  cone  type  is  ideal  when  properly 
constructed,  and  one  British  writer3  contends  that  if  the 
same  ingenuity  had  been  expended  on  the  cone  type  as  on 
the  plate  and  disk  types  the  first  named  wquld  have  proved 
so  cheap,  simple  and  satisfactory  that  other  types  would 
be  considered  expensive  luxuries. 

The  chief  failing  of  the  cone  type  has  perhaps  been 
due  to  the  fact  that,  as  frequently  constructed,  the  full 
pressure  of  the  spring  comes  into  action  immediately  upon 
engagement  of  the  friction  surface,  thus  causing  the 
clutch  to  grab  or  pick  up  its  load  suddenly.  To  some  ex- 
tent at  least  this  can  be  avoided  by  a  variety  of  means. 
Among  the  simplest  of  these  is  the  placing  of  subsidiary 
springs  under  the  facing,  so  that  the  whole  of  the  facing 
is  not  engaged  simultaneously.  A  dashpot,  similar  to  that 
shown  in  Fig.  1,  also  can  be  used,  but  this  precludes  sud- 
den engagement  which  is  sometimes  necessary.  Another 
expedient  is  to  arrange  two  or  more  springs  so  that  they 
come  progressively  into  action  on  the  cone  during  the 
period  of  engagement.  Practice  in  respect  to  the  angle 
of  the  cone  varies  widely,  from  10  to  16  deg.  in  British 
types.  The  sharper  the  angle  used,  the  lighter  is  the 
spring  pressure  required  to  carry  a  given  load  with  a 
given  diameter  and  nature  of  surface.  The  clutch  is  likely 
to  grab  when  the  angle  is  made  too  fine,  while  a  fairly 
wide  angle  tends  to  prevent  grabbing  but  requires  a  heavy 
spring.  The  advantages  of  both  are  said  to  be  realized  in 
the  construction  shown  in  Fig.  2,  in  which  a  double  "one 
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is  employed.  The  wide  angle  surface  engages  first,  while 
the  narrow  angle  face  coming  later  into  engagement  fur- 
nishes sufficient  friction  to  carry  the  full  load  without 
slip. 

Not  many  years  ago  all  cone  clutch  facings  were  made 
of  leather,  which  often  becomes  hard  and  sometimes  glazed 
due  to  slipping  on  engagement.  The  clutch  then  either 
fails  to  carry  the  load  or  grabs  until  the  facing  is  treated 
with  oil.  Too  much  oil  lowers  the  friction  coefficient 
enough  to  bring  about  slipping  and  fullers'  earth  must 
then  be  applied  to  prevent  slipping.  Annoyance  of  this 
kind  caused  prejudice  against  the  cone  type  and  has  fa- 
vored the  development  of  other  types.  To-day,  asbestos 
fabric  is  employed  frequently  for  cone,  as  well  as  for 
other  clutch  facings.  Cone  clutches  are  sometimes  allowed 
to  run  in  oil,  as  in  the  case  of  the  Humber  clutch  shown 
in  Fig.  3.  This  keeps  the  facing  material,  which  is  leather 
in  this  case,  relatively  soft  and  pliable  but  of  course  de- 
creases the  friction  coefficient  and,  other  things  being 
equal,  requires  the  use  of  a  stronger  spring. 

To  facilitate  gear  changing,  it  is  desirable  to  decrease 
the  moment  of  inertia  of  the  driven  member  attached  to 
the  transmission;  hence,  its  weight  and  diameter  should 
be  kept  as  low  as  possible.  Some  consider  American  prac- 
tice superior  to  the  British  in  this  respect  and  say  that 
gear  changing  is  easier  on  the  American  cars,  but  this  may 
be  clue  partly  to  other  factors.  To  minimize  weight,  either 
pressed  steel  or  aluminum  is  employed  for  cone  clutches. 
In  some  cases,  as  in  the  Clement-Talbot  clutch  shown  in 
Fig.  4,  the  friction  facing  is  attached  to  the  female  driv- 
ing member  instead  of  to  the  driven  member,  and  the 
driven  member  is  thus  further  lightened.  This  practice 
is  said  to  have  not  been  universally  successful,  due  to 
difficulty  in  attaching  the  facing  satisfactorily.  In  some 
cases  facings  are  made  and  secured  in  segments,  rather 
than  in  one  piece,  when  they  are  carried  by  the  driving 
member.  The  builder  of  the  British  Phoenix  cars  has 
followed  the  practice  for  many  years  of  using  an  alumi- 
num cone  running  in  oil  and  bearing  directly  on  the  cast 
iron  flywheel.  Phoenix  cars  are  of  small  size,  but  the 
practice  has  apparently  been  successful,  for  it  is  followed 
even  in  the  latest  and  largest  18-hp.  model  of  this  maker. 
Not  all  cones  are  of  the  conventional  form,  fitting  di- 
rectly into  the  flywheel.  Some  are  of  the  so-called  inverted 
type,  such  as  the  Humber,  shown  in  Fig.  :?,  and  are  pushed 
forward  toward  the  flywheel  to  disengage  them.  In  this 
case  a  separate  ring  is  required  between  the  clutch  and 
the  flywheel  proper.  Nothing  appears  to  be  gained  over 
the  conventional  type,  unless  it  be  in  the  compactness  real- 
ized by  placing  the  spring  between  the  flywheel  and  the 
clutch.  Nearly  all  springs  used  in  clutch  construction  are 
either  helical  or  volute  types  under  compression.  In  many 
cases  a  single  heavy  spring  centrally  located  is  used,  but 
two  or  more,  equally  spaced  around  the  circumference  near 
the  periphery  of  the  clutch  are  often  employed.  An  excep- 
tion is  the  Thornycroft  clutch  illustrated  in  Fig.  5,  which 
employs  two  laminated  leaf  springs,  one  on  each  side  of 
the  axis.  These  are  fastened  to  the  flywheel  rim  at  each 
end  by  bolts,  and  make  contact  at  the  center  with  tha  ball 
thrust  bearing.  The  thrust  of  the  engaging  spring  is 
usually  taken  by  the  flywheel  clutch  unit;  that  is,  the  two 
or  sometimes  the  clutch  alone  are  self-contained,  and  no 
thrust  is  transmitted  to  external  members  except  on  dis- 
engagement. This  is  not  true,  however,  in  the  ease  of  the 
Daimler  ear,  which  has  an  exterior  spring  attached  to 
the  chassis  frame  applying  pressure  to  the  clutch  ami  fix- 
wheel  which  must  be  taken  up  on  the  crankshaft.  This 
construction  is,  of  course,  very  much  out  of  date. 

So  far  as  British  practice  is  concerned,  it  appears  that 
there  is  not  much  to  choose  between  well  made  com  and 
plate  types.     Their   respective   merits   are   so   nearly   the 


Fig.    5     The    Thornycroft    clutch 


same  that  even  experienced  users  accept  either  type  with- 
out question.  In  other  words,  the  type  of  clutch  used  is 
not  a  selling  point  in  England.  This  can  hardly  be  said  to 
apply  in  this  country,  where  perhaps  the  cone  type  has 
not  been  developed  to  the  same  extent  as  in  British  prac- 
tice. The  unsatisfactory  performance  of  the  cone  type 
in  some  instances,  and  other  factors,  have  led  to  the  de- 
velopment of  other  types  here,  notably  the  multiple  disk 
type,  which  has  advanced  further  and  is  more  widely  used 
in  this  country  than  in  Great  Britain  or  Continental 
Europe. 

The  Single  Plate  Type 

The  single  plate  type  of  clutch  is  used  widely  in  both 
this  country  and  Europe.  When  well  made  and  properly 
adjusted,  it  is  smooth  acting.  It  is  of  simple  const  ruc- 
tion and  can  be  made  with  few  parts;  consequently  it 
lends  itself  to  economical  production  in  quantity.  As  com- 
pared with  the  cone  and  the  multiple  disk  types,  heavier 
spring  pressure  is  required  to  carry  the  same  torque; 
hence,  if  the  same  linkage  is  used,  the  pedal  pressure  nec- 
essary to  disengage  the  clutch  is  greater,  unless  a  much 
larger  diameter  of  plate  is  employed.  For  this  reason 
multiplying  levers  are  employed  in  the  throwout  mechan- 
ism, and  many  different  arrangements  of  levers  are  used 
in  plate  clutches  of  different  makes.  In  some  cases  the 
levers  are  attached  to  and  rotate  with  the  driving  .mem- 
ber, while  in  others  external  leverage,  aside  from  that  on 
the  pedal  lever,  is  employed. 

Figs.  6  to  13  show  plate  clutches  using  multiplying 
throw-out  levers.  Some  of  these  are  employed  on  trucks 
and  some  in  passenger  car  service.  A  somewhat  differ- 
ent design  of  lever  is  employed  in  all  of  these  eight 
clutches.  In  the  case  of  the  Autocar,  Fig.  6,  the  Dennis. 
Fig.  7,  and  the  Napier,  Fig.  8,  adjusting  screws  which 
can  be  backed  off  as  the  facings  wear  are  provided  on  the 
levers.  The  Bristol,  Fig.  9,  the  Halley,  Fig.  10,  the  Mack, 
Fig.  11,  and  the  Austin,  Fig.  12,  appeal  to  h$ve  no  pro- 
vision for  adjustment  within  the  clutch  itself.  On  the 
Arrol  Johnston,  Fig.  13,  the  spring  pressure  can  be  ' 
by  turning  the  threaded  spring  caps,  but,  the  levers  are 
non-adjustable.  In  all  of  these  eight  clutches  three  or 
more  springs,  equally  spaced  in  a  circle  having  a  radius 
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Fig.  6— The  Autocar  clutch.      Fig.  7— The   Dennis  2-ton  clutch         Fig 


he  40  to  50-hp.  Napier  clutch.      Fig.  9 — The  Bristol  4-ton  clutch 


approximately  equal  to  the  mean  radius  of  the  friction 
disk  or  disks,  are  employed.  These  are  so-called  "direct 
acting  springs,"  since  their  pressure  acts  directly  upon 
the  friction  surfaces  and  not  through  levers,  as  in  the 
types  that  will  be  described  later.  As  the  facings  wear, 
the  springs  become  somewhat  longer  and  their  pressure 
decreases  correspondingly,  but  the  increase  in  the  length 
is  usually  small  and,  if  the  spring  is  properly  proportioned, 
the  decreased  pressure  is  still  within  the  capacity  factor  of 
safety  allowed. 

With  the  single  plate  type,  the  unit  pressure  on  the 
friction  surface  usually  is  high  and,  since  the  slip  with 
its  consequent  abrasive  action  which  takes  place  during 
engagement  and  disengagement  occurs  as  a  rule  only  on 
two  faces,  the  wear  on  these  surfaces  is  relatively  rapid. 
This  disadvantage  of  the  single  plate  type  is  minimized 
by  making  the  disk  of  as  large  an  area,  and  consequently 
as  large  in  diameter,  as  is  feasible;  but,  when  the  diam- 
eter is  large,  the  inertia  of  the  driven  member  becomes 


great  and  gear  changing  more  difficult.  To  minimize  the 
weight  and  inertia  of  the  driven  disk,  it  usually  is  made 
fairly  thin  and  the  friction  surfaces  are,  as  a  rule,  car- 
ried on  the  driving  members.  The  thin  plate  is  notice- 
able especially  on  the  Bristol  clutch  shown  in  Fig.  9.  In 
some  cases,  however,  so  thin  a  section  has  been  employed 
that  the  heat  caused  by  slipping  has  resulted  in  warping 
the  plate  enough  to  require  its  renewal.  High  tempera- 
tures are  often  reached  when,  as  in  traffic  driving,  slip- 
ping occurs  frequently.  Heat  can  radiate  but  slowly  from 
plates  so  fully  enclosed. 

The  Mack  clutch  illustrated  in  Fig.  11  is  designed  so 
that  the  driven  friction  disk  only  is  clamped  between  the 
two  driving  members.  It  is  carried  by  a  light  steel  plate, 
out  is  riveted  to  this  plate  at  points  nearer  to  the  center 
than  the  bearing  surface.  This  arrangement,  no  doubt, 
adds  somewhat  to  the  moment  of  inertia,  but  it  has  the 
advantage  of  requiring  only  a  single  disk  of  friction  ma- 
terial which  takes  the  wear  on  both  sides.     Furthermore, 


Fig.    10— The    Halley    31/j-ton    clutch 


Fig.   11— The   Mack  clutch 


Fig.  12— The  20. hp.  Austin  clutch 
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Fig.   15 — The   Hoosier  clutch 


F.g.   14 — The   Borg  &   Beck  clutch 


as  wear  occurs,  the  rivet  heads  never  bear  on  the  metallic 
friction  sin  face  as  in  most  other  constructions  after  con- 
siderable wear  takes  place.  In  this  way  the  useful  life  of 
the  fiiction  disk  is  much  increased.  A  somewhat  differ- 
ent type  of  single  plate  clutch  widely  used  in  this  coun- 
try is  shewn  in  Figs.  14  to  16.  This  type  employs  a 
single  spring  placed  co-axially  with  the  clutch  itself  and 
arranged  so  that  the  pressure  of  the  spring  on  the  facings 
is  multiplied  by  lever  and  toggle  devices.  The  advocates 
of  this  type  claim  the  advantage  of  uniform  pressure  at 
all  points  on  the  friction  surface,  which,  they  contend,  is 
not  secured  when  separate  direct  acting  springs  are  em- 
ployed. This  advantage  is,  however,  dependent  upon  hav- 
ing the  same  size  and  fit  on  the  various  bearing  parts 
involved,  as  well  as  on  equal  wear ;  hence,  there  is  some 
question  whether  a  more  uniform  pressure  is  obtained  in 
reality  than  is  secured  by  properly  calibrated  sets  of 
springs  acting  directly  on  the  friction  faces.  One  disad- 
vantage resulting  frcm  the  use  of  levers  to  multiply 
spring  pressure  is  the  fact  that  the  motion  of  the  long 
end  of  the  lever  due  to  wear  on  the  facings  is  multiplied 
in  the  ratio  of  the  lever  arms.  If  this  ratio  be  5  to  1, 
wear  of  1/16  in.  on  the  facings  means  a  5/16-in.  exten- 
sion of  the  spring.  In  some  designs  this  amount  of  mo- 
tion will  involve  sufficient  reduction  of  pressure  to  permit 
slipping  and,  since  a  motion  of  the  throw-out  sleeve  of 
about  '  j  in.  is  usually  allowed,  it  is  necessary  with  this 
type  to  adjust  with  relative  frequency.  Hence,  clutches 
of  this  type  are,  as  a  rule,  provided  with  means  for  quick 
adjustment. 

In  the  Borg  &  Beck  clutch  shown  in  Fig.  14  adjust- 
ment is  made  by  turning  the  ring  on  which  the  toggle 
levers  are  carried,  thus  causing  the  inner  ends  of  the 
toggles  to  bear  sooner  on  the  helical  surfaces  provided  on 
the  thrust  ring.  The  toggle  ring  is  then  locked  in  place 
by  two  cap  screws  passing  through  the  cover  plate.  In 
the  Hoosier  clutch,  illustrated  in  Fig.  15,  ;i  similar  ad- 
justment is  made  by  turning  the  threaded  adjusting  ring, 
which  is  then  licked  by  cap  screws  in  a  manner  similar 
to  that  used  in  the  Borg  &  Beck  clutch.  The  re'ease  sleeves 
used  in   these  two  clutches  an'  at   :i<-lied   to  and   turn    villi 


Fig.    16 — The    Rover    clutch. 


the  driven  member,  while  the  collars  against  which  the 
toggle  levers  bear  at  their  inner  ends  turn  with  the  driv- 
ing member.  This  necessitates  the  use  of  an  extra  Rear- 
ing between  the  two,  which  is  not  required  in  most  other 
constructions.  The  facings  in  these  two  clutches  are  al- 
lowed to  float;  that  is,  they  are  not  attached  to  either  the 
driving  or  the  driven  members.  Since  no  rivets  are  re- 
quired, the  facings  can  be  used  without  renewal  until 
nearly  worn  through. 

The  earlier  types  of  multiple  disc  clutch  ran  in  oil  and 
used  alternate  disks  of  bronze  and  steel.  With  the  excep- 
tion of  the  Phoenix  cars  which,  as  stated  above,  use  alu- 
minum cone  clutches  running  in  oil  and  bearing  on  the 
cast  iron  flywheel,  few  other  metal-to-metal  clutches  am 
used  to-day.  One  of  these  is  the  Rover,  shown  in  Fig.  16, 
which  has  a  single  phosphor  bronze  plate  running 
between  two  cast  iron  surfaces.  Levers  which  multiply 
spring  pressure  on  the  friction  surface  are  employed  as 
in  the  case  of  the  last  two  clutches  mentioned,  but  these 
are  not  of  the  toggle  type  in  which  a  certain  wedging 
action  occurs.  The  use  of  oil,  of  course,  reduces  the  co- 
efficient of  friction,  and  this  necessitates  greater  pressure 
than  would  be  required  otherwise.  Other  disadvantages 
encountered  when  disk  or  plate  type  clutches  run  in  oil  are 
cited  under  the  head  of  multiple  disk  clutches.  In  the  case 
of  the  Rover  clutch  the  torque  transmitted  is  only  that  of 
an  engine  of  12-hp.  rating;  hence,  it  would  sctm  to  be 
possible  in  a  clutch  of  the  proportions  shown  to  work  >vith 
a  large  factor  of  safety,  and  this  is  no  doubt  the  case, 
for  the  clutch  is  said  to  work  very  well  in  practice.  The 
Royer  clutch  is  designed  for  use  with  a  separate  transmis- 
sion; hence  a  universal  joint  is  employed  at  its  center. 
The  disengaging  sleeve  is  keyed  to  the  driving  member 
and  therefore  rotates  with  it.  Through  this  sleeve  passes 
the  shaft  of  the  universal  joint  which,  of  course,  tarns 
with  the  driven  member;  but,  since  this  shaft  does  not 
touch  'he  sleeve,  no  bearing  is  required  between  them  and 
the  thrust  of  the  spring  is  taken  against  the  casing  direct. 
This  makes  the  extra  bearing  used  in  the  Borg  &  Beck  and 
the  Hoosier  types  unnecessary.  Spring  pressure  can  be 
varied  by  turning  the  threaded   sleeve,  against   which    it 
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Fig.   18— The  Vauxhall   clutch 


Fig.   19— The   Hupmobile  clutch. 


20— The   Detlaff  clutch 


bears,  in  or  out  of  the  conical  housing.  The  bronze  driven 
member  apparently  wears  so  little  that  no  other  adjust- 
ment is  required. 

A  variation  of  what  is  essentially  a  single  disk  type  of 
clutch  is  shown  in  Fig.  17.  This  is  known  as  the  Twin 
Disk  clutch  and  has  a  pair  of  driven  but  only  one  driving 
plate,  thus  reversing  the  usual  single  plate  arrangement 
and  materially  increasing  the  weight  and  inertia  of  the 
driven  member.  No  engaging  springs  are  used  in  the 
clutch.  It  is  of  the  locking  toggle  type  and  consequently 
must  be  positively  engaged  and  disengaged.  For  this 
reason  it  is  not  suited  to  or  intended  for  use  on  automo- 
biles or  trucks,  but  can  be  used  in  some  tractor  applica- 
tions. It  is  adjusted  easily  by  disengaging  the  spring 
retained  pin  projecting  from  the  threaded  toggle  carrier 
ring,  and  then  turning  this  ring  until  the  pin  falls  into 
another  hole  on  the  driven  member. 

The  Multiple  Disk  Type 

The  multiple  disk  clutch  is  regarded  by  many  American 
engineers  as  the  best  of  all  types  for  both  passenger  car 
and  truck  service,  as  is  evidenced  by  the  fact  that  it  is 
used  on  nearly  all  of  the  more  expensive  cars  produced 
here.  This  type  of  clutch  has  apparently  been  developed 
to  a  higher  degree  here  than  in  Europe,  while  these  other 
types,  as  previously  pointed  out,  have  seen  the  greater  de- 
velopment.    Partly  for  this  reason,  the  multiple  disk  type 


is  not  used  widely  either  in  Great  Britain  or  in  Conti- 
nental Europe,  although  some  car  builders  there  use  it 
with  evident  satisfaction.  The  multiple  disk  type  of 
clutch  in  most  forms  is  more  expensive  to  manufacture 
than  other  types,  hence,  its  use  has  been  more  general  in 
the  higher  priced  cars.  It  is  used,  however,  in  many  low 
or  moderate  priced  cars,  in  the  Ford  and  the  Dodge  cars 
for  example,  and  is  not  inherently  expensive  to  produce. 
The  earlier  types  of  multiple  disk  clutch  were  of  the 
metal-to-metal  variety  and  used  either  all  hardened  steel 
disks  or  alternate  disks  of  steel  and  bronze,  or  steel  and 
copper.  Some  clutches  of  this  type  are  still  used,  such  as 
the  Vauxhall,  which  is  shown  in  Fig.  18.  With  this  con- 
struction it  is  necessary  for  the  clutch  to  run  in  oil.  This 
permits  a  smooth  engagement  but  the  use  of  oil  results  in 
more  or  less  trouble,  for  satisfactory  operation  of  this 
variety  of  multiple  disk  clutch  depends  upon  having  both 
the  correct  viscosity  and  the  proper  quantity  of  lubricant. 
Too  much  or  too  viscous  lubricant  will  tend  to  prevent 
proper  engagement  and  consequently  cause  slipping,  and 
will  tend  also  to  make  adjoining  disks  adhere  when  dis- 
engagement is  required,  thus  causing  the  clutch  to  drag 
and  render  gear  changing  difficult.  Lubricant  which  is 
of  too  low  a  viscosity  or  is  present  in  too  small  a  quan- 
tity is  apt  to  result  in  grabbing  or  cutting  of  the  plates. 


Fig.  21— The  clutch 
used  on  the  Pack- 
ard    single-six     car 


Fig.  22— Th»   cli'teh  which   Is 
us  id  on  the  Reo  oassenger  car 


Fig.  23— The  G.   M.  C.   truck  clutch 
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When  oil  is  used  the  coefficient  of  friction  is,  of  course, 
very  much  reduced,  and  in  consequence  many  more  plates 
are  necessary  for  a  given  pressure  and  diameter  to  carry 
a  given  torque  than  when  dry  disks  are  employed.  In 
consequence,  the  clutch  which  runs  in  oil  is,  for  the  same 
capacity,  usually  more  expensive  and  heavier  than  the  dry 
multiple  disk  type.  For  these  reasons  a  great  majority 
of  the  multiple  disk  clutches  used  to-day  have  disks  of 
steel,  with  alternate  disks  faced  with  asrjestos  composi- 
tion ;  these  disks  run  dry,  and  are  frequently  not  en- 
closed. Clutches  of  this  type  prove  highly  satisfactory 
in  service  when  well  constructed  and  properly  propor- 
tioned. They  are  smooth  in  engagement,  require  practi- 
cally no  attention  throughout  the  life  of  the  facings,  which 
last,  as  a  rule,  from  20,000  to  50,000  or  more  miles  of  car 
operation,  and  then  are  replaced  easily.  This  type  of  clutch 
is  compact  and,  since  the  driven  members  are  light  and 
of  small  diameter,  gear  changing  is  facilitated.  While 
the  number  of  parts  used  is  greater  than  in  other  types, 
most  of  these  are  duplicate  stampings,  easily  and  cheaply 
made;  hence,  the  cost  of  production  need  not  be  high  and 
the  clutch  is  readily  made  in  a  self  contained  easily  re- 
movable unit.  The  large  friction  surface  obtainable  in 
multiple  disk  construction  makes  for  long  life,  and  the 
large  number  of  surfaces  permits  the  use  of  relatively 
light  spring  pressures  and  consequent  easy  action.  In 
some  cases  fairly  heavy  springs  and  a  small  number  of 
disks  are  employed  without  apparent  advantage,  ex"ept 
perhaps  in  the  matter  of  cast. 

Two  distinct  classes  of  multiple  disk  clutch  are  recog- 
nized in  the  American  trade;  the  pin  type,  in  which  the 
drive  or  torque  is  taken  through  pins  attached  to  the  driv- 
ing and  driven  members,  and  the  gear  tooth  or  key  type, 
in  which  gear  teeth,  keys  or  their  equivalent  take  the 
drive.  The  Hupmobile  clutch  shown  in  Fig.  19  and  the 
Detlaff  clutch  illustrated  in  Fig.  20  are  examples  of  the 
pin  type.  The  Detlaff  company  makes  also  a  gear  type 
that  is  not  shown  here.  It  will  be  noted  that  the  driving 
disks  engage  with  driving  pins,  usually  three  in  number, 
attached  to  the  flywheel,  while  the  driven  disks  engage 
with  similar  pins  carried  on  the  rear  driven  member  which 
is,  in  turn,  keyed  or  splined  to  the  driven  shaft  connected 
to  the  transmission.  In  the  Detlaff  clutch  the  driven  pins 
also  carry  the  engaging  springs,  but  in  the  Hupmobile 
design  the  springs  are  on  separate  pins,  making  a  more 
compact  layout,  but  adding  extra  parts.  The  friction  fac- 
ings in  one  case  are  riveted  to  the  driving  plates;  in  the 


Fig.  27— The   Browne  clutch 

other  they  are  riveted  to  the  driven  plates,  adding,  it  would 
seem,  unnecessary  weight  to  the  driven  unit.  In  'nost 
if  not  all  cases  the  pin  type  of  construction  is  less  expen- 
sive and  probably  somewhat  lighter  than  the  gear  or  disk 
type,  but  it  has  one  rather  serious  disadvantage  as  ordin- 
arily constructed ;  it  is  apt  to  become  noisy  when  wear 
takes  place,  because  the  holes  in  the  disks  through  which 
the  driving  and  driven  pins  pass  cannot  be  made  to  fit  the 
pins  tightly,  owing  to  the  fact  that  the  disks  must  be  free 
to  slide  upon  the  pins  and  that  the  disks  must  be  free  to 
expand  under  heat,  and  consequently  must  have  sufficient 
clearance  to  allow  this  expansion.  Since  the  hole  is  either 
somewhat  elongated  or  of  larger  diameter  than  the  pin, 
only  line  contact  between  the  two  is  possible  without  de- 
formation or  wear.  Since  the  disks  are  relatively  thin 
and  the  pressure  due  to  torque  is  considerable,  wear  does 
take  place  and  chattering  frequently  results  when  the 
clutch  is  disengaged. 

Efforts  to  minimize  wear  are  frequently  made  by  pro- 
viding larger  bearing  surface.  This  is  done  in  the  Detlaff 
design  by  punching  the  holes  with  a  lip  turned  outward. 
In  the  Hupmobile  clutch  bushings  are  attached  to  the  disks 
«t  the  driving  pin  holes,  but  none  are  provided  at  the 
driven  pin  holes  where,  of  course,  the  torque  and  pressure 
are  greater.  However,  so  long  as  round  pins  are  employed, 
only  line  contact  is  theoretically  possible.  In  some  cases 
more  than  three   pins   are   used,    increasing   the   number 


Fig.  25 — The   Locomobile  clutch 


Fig.  26 — The   Merchant  <£.   Evans  clutch 
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and  total  area  of  contact  surfaces  between  pins  and  disks. 

The  gear  or  key  type  clutch  goes  another  step  further 
in  this  direction  by  increasing  the  number  and  area  of 
the  contact  surfaces  still  more.  Examples  of  the  gear  type 
of  construction  are  the  Packard,  shown  in  Fig.  21 ;  the 
Reo,  in  Fig.  22;  G.M.C.,  in  Fig.  23;  and  the  Halliard,  in 
Fig.  24.  The  Locomobile  clutch  shown  in  Fig.  25  is  an 
example  of  the  key  type,  while  the  Merchant  &  Evans 
clutch  in  Fig.  26  is  a  combination  of  gear  and  key  con- 
struction. The  Browne  clutch  shown  in  Fig.  27  uses  a 
straight  side  tooth  on  the  driving  disk,  while  the  dr. ven 
disks  bear  on  substantial  cast  lugs.  In  clutches  of  these 
types  an  external  driving  ring,  which  can  be  an  integral 
part  of  the  flywheel,  and  an  internal  driven  drum  gener- 
ally are  employed.  As  a  rule,  the  ring  has  either  internal 
teeth  cut  therein  or  keys  usually  secured  to  its  internal 
surface  by  rivets.  The  driving  plates  are  formed  to  mesh 
with  the  ring  teeth  or  keys,  with  sufficient  clearance  to 
slide  freely  in  an  axial  direction.  The  drum  has  teeth  or 
keys  cut  in  or  attached  to  its  external  surface,  and  tnese 
teeth,  meshing  with  corresponding  teeth  or  recesses  in 
the  driven  plates,  transmit  the  torque  to  the  driven  shaft 
to  which  the  drum  is  splined  or  keyed. 

The  disks  will  bear  equally  on  each  tooth  when  well  cut 
gear  teeth  are  employed,  thus  reducing  the  unit  pressure 
and  wear  as  compared  with  the  pin  type.  In  the  key  type 
each  key  will  bear  equally  over  the  full  area  of  the  notched 
surface  of  the  disk,  when  properly  made.  Since  the  num- 
ber of  bearing  surfaces  can  be  made  large,  the  aggregate 
surface  is  considerable  and  the  unit  pressure  is  much  de- 
creased relatively.  In  the  Browne  clutch  shown  in  Fig.  27 
the  key  type  construction  is  carried  a  step  further  with- 
out using  keys.  The  driving  plates  have  straight  side 
teeth  which  mesh  with  similar  teeth  broached  in  three 
separate  gear  segments  attached  to  a  standard  S.  A.  E. 
flywheel  rim,  while  driven  plates  have  a  large  bearing 
surface  on  flat  faced  lugs  cast  integrally  with  the  driven 
spider.  The  segments  are  stampings  easily  and  cheaply 
produced  in  quantity;  their  use  makes  it  unnecessary  to 
use  an  expensive  ring  gear  with  internally  cut  teeth.  Both 
the  gear  and  the  key  types  are  apt  to  be  less  noisy  than  the 
pin  type,  but  in  general  they  are  more  expensive  and  are 
therefore  used,  as  a  rule,  only  on  the  more  expensive  and 
higher  powered  cars  and  trucks.  They  are  better  suited 
than  the  pin  type  to  carrying  a  large  number  of  plates 
and  usually  are  able  to  transmit  a  higher  torque.  It  will 
be  noted  that  practice  varies  considerably  in  respect  to 
the  number  of  disks  employed,  the  method  of  applying 
spring  pressure  and  the  location  of  the  springs. 

Since  the  torque  capacity  of  any  plate  or  disk,  clutch 
is  directly  proportional  to  the  product  of  the  number  of 
surfaces  between  driving  and  driven  members,  the  "otal 
pressure  on  the  surfaces  and  the  mean  radius  of  the  sur- 
faces, it  is  evident  that,  for  a  given  torque  and  mean 
diameter  of  clutch,  the  greater  the  number  of  disks  is,  the 
less  is  the  pressure  required  and  the  less  wear  there  is 
on  the  facings;  the  reverse  also  is  true.  The  Merchant 
&  Evans  Co.,  which  makes  the  clutch  shown  in  Fig.  26, 
advocates  the  use  of  a  small  number  of  disks  and  there- 
fore employs  relatively  heavy  pressure.  To  get  this  with- 
out excessive  pedal  pressure,  resort  is  had  to  levers  that 
multiply  the  spring  pressure.  In  so  doing,  a  construction 
is  employed  similar  to  that  used  in  the  Borg  &  Beck  and 
in  the  Hoosier  plate  designs  shown  in  Figs.  14  and  15.  In 
fact,  the  clutch  shown  in  Fig.  26  might  be  termed  a  two 
plate  type  and  is  subject  to  the  same  disadvantages  cited 
in  connection  with  Figs.  15  and  16,  since  it  requires  an 
extra  bearing  and  relative  frequency  of  adjustment,  but 
for  the  same  diameter  it  has  a  larger  wearing  surface 
than  the  two  types  with  which  it  is  compared. 

The  other  multiple  disk  clutches  shown  employ  a  lnrge 


number  of  disks  and,  with  the  exception  of  the  Hilliard 
clutch,  which  in  some  cases  runs  in  oil  and  uses  multi- 
plied spring  pressures,  have  direct  acting  springs  giving 
lower  total  pressures  on  the  friction  surface  than  other 
types.  In  the  G.  M.  C.  truck  clutch  shown  in  Fig.  23, 
two  centrally  located  springs  are  employed.  In  this  case 
the  outer  end  of  the  clutch  shaft  is  carried  in  a  ball  bear- 
ing supported  by  a  bell  housing  attached  to  the  crank- 
case.  This  latter  is  conventional  American  practice  where 
a  separately  mounted  amidship  transmission  is  used. 

The  Locomobile  clutch  shown  in  Fig.  25  is  unconven- 
tional in  that  the  double  row  ball  pilot  bearing  is  carried 
on  a  spigot  extending  from  the  flywheel,  whereas  this 
bearing  is  usually  recessed  within  the  flywheel,  and  in  that 
it  incorporates  within  the  clutch  a  fabric  universal  joint. 
From  this  joint  the  driven  shaft  extends  through  a  tubu- 
lar extension  of  the  pressure  plate,  but  does  not  touch  the 
latter.  No  bell  housing  is  necessary  in  this  case,  although 
a  separate  amidship  transmission  is  used.  A  single  cen- 
tral spring  is  employed.  Another  rather  unconventional 
construction  which  incorporates  a  universal  joint  as  a 
part  of  the  clutch  unit  is  that  of  the  Reo  clutch  shown  in 
Fig.  22,  in  which  the  crankshaft  is  extended  well  beyond 
the  clutch  where  a  plain  pilot  bearing  supports  a  block 
type  universal  at  the  end  of  the  shaft  connecting  clutch 
and  transmission.  The  ball  thrust  throw-out  bearing  is 
placed  between  the  driving  pressure  plate  and  the  driven 
throw-out  collar,  no  other  bearing  being  required  between 
the  two.  Pressure  is  applied  by  three  springs  carried 
within  the  flywheel  and  equally  spaced  around,  the  cir- 
cumference of  the  pressure  plate.  There  are  six  driven 
plates  and  only  a  relatively  light  spring  pressure  should 
be  required. 

The  clutch  used  in  the  latest  model  of  Packard  passen- 
ger car  is  shown  in  Fig.  21.  This  is  of  the  more  or  less 
conventional  design  used  in  connection  with  unit  power 
plants.  There  are  but  three  driven  plates;  hence,  heavier 
spring  pressure  is  required  than  would  be  necessary  with 
more  plates  and  the  same  torque.  This  pressure  is  sup- 
plied by  four  springs  carried  between  the  driven  drum 
and  the  flywheel.  An  external  multiplying  linkage  is  em- 
ployed between  the  clutch  and  the  pedal  to  decrease  the 
pedal  pressure  required  to  disengage  the  clutch.  A  plain 
pilot  bushing  is  used  within  the  crankshaft  flange.  The 
Browne  clutch  shown  in  Fig.  27  is  one  of  the  most  recent 
designs  of  multiple  disk  clutch.  While  it  deviates  but  lit- 
tle from  conventional  practice  it  incorporates  several  re- 
finements in  detail  which  indicate  thorough  appreciation 
of  the  problems  involved  both  in  use  and  in  manufacture. 
For  example,  multiplying  levers  are  used  to  decrease  the 
throw-out  pressure,  which  makes  for  light  pedal  pressures 
without  external  multiplying  linkage,  but  the  springs  are 
direct  acting  and  proportioned  so  as  to  require  no  adjust- 
ment during  the  life  of  the  facings.  The  springs  are  con- 
tained within  a  pressed  metal  cup  and  carried  on  a  thin 
metal  tube  which  is  turned  over  at  its  ends  to  prevent  the 
spring  from  attaining  its  free  length  when  the  spring 
bolt  nut  is  removed.  The  length  of  the  tube  is  such  as  to 
enable  the  nut  to  catch  a  few  threads  on  the  bolt  before 
seating  on  the  spring.  This  greatly  facilitates  assem- 
bling, especially  when  the  clutch  is  dismantled  in  a  repair 
shop  for  the  renewal  of  facings. 

Adjustment  is  seldom  required  in  the  multiple  disk  type 
of  clutch  with  direct  acting  springs,  and  then  is  made 
usually  by  turning  up  the  nuts  on  the  spring  bolts.  In 
the  Browne  clutch  another  and  very  convenient  adjust- 
ment is  provided.  The  multiplying  throw-out  levers  each 
carry  a  threaded  bolt  with  two  heads.  The  outer  head 
projects  through  a  slot  in  the  cover  plate,  and  is  adjusted 
to  bear  on  the  plate.  The  inner  head  bears  on  the  inner 
surface  of  the  cover  plate  when  the  clutch  is  disengaged. 
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As  wear  takes  place  in  the  friction  disks  the  plate  moves 
inward,  leaving  the  bolt  heads  projecting  above  the  sur- 
face. When  they  are  seen  to  project  about  3/16  in.,  they 
are  simply  sciewed  in  until  they  again  bear  on  the  plate 
and  the  clutch  is  then  again  in  adjustment.  Such  adjust- 
ment is  required  only  once  or  twice  during  the  life  of  the 
facings.  Allowing  all  the  bolt  heads  to  bear  on  the  plate 
assures  uniform  adjustment  of  the  levers. 

The  Band-and-Shoe  Types 

Since  band-and-shoe  types  of  clutch  are  little  used  in 
automobile  and  truck  applications,  no  special  effort  has 
been  made  to  collect  designs  of  this  character,  but  one  of 
the  shce  type  known  as  the  Pfeiffer  clutch  is  shown  in 
Fig.  28.  This  consists  of  two  semicircular  shoes  covered 
with  asbestos  fabric  and  arranged  to  engage  the  inner 
surface  of  the  flywheel  rim  under  influence  of  the  spring 
and  toggle  mechanism  shown.  The  action  is  somewhat 
similar  to  that  of  an  internal  expanding  brake.  The  fric- 
tion surface  is  fairly  large  and,  since  it  is  disposed  at  a 
rather  large  radius,  the  clutch  should  have  high  torque 
capacity  with  the  multiplying  linkage  shown,  even  though 
the  spring  used  be  light.  The 
weight  and  inertia  of  the  driven 
member  are  considerable,  how- 
ever, and  therefore  gear  chang- 
ing will  not  be  facilitated,  while 
somewhat  frequent  adjustment 
of  the  .toggles  would  doubtless 
be  necessary  on  account  of  the 
large  multiplication  of  pressure 
employed.  Clutches  somewhat 
similar  to  external  band  brakes 
have  also  been  used  in  automo- 
tive vehicles,  but  these  are  sel- 
dom seen  to-day  and  are  there- 
fore not  described. 

Details  of  Design 

All  clutches  require  some  type 
of  bearing  which  will  take  the 
thrust  imposed  by  the  throw-out 
mechanism  in  disengaging.  Ball 
thrust  bearings  are  frequently 
employed.  These  are  relatively 
cheap  and  give  satisfaction  when 
not   required  to  carry  radial  as 

well  as  thrust  leads,  especially  if  the  construction  is  such 
that  they  run  only  when  the  clutch  is  disengaged.  When 
radial  loads  are  imposed,  either  radial  or  angular  contact 
hall  bearings  are  usually  employed.  These  types  are  some- 
what more  expensive  than  the  straight  thrust  type,  but  are 
much  better  suited  to  carry  radial  loads;  in  fact,  the 
straight  thrust  type  is  seldom  recommended,  although  it  is 
sometimes  used  when  the  radial  load  is  light.  It  is  then 
apt  to  become  noisy  and  wear  eccentric  grooves. 

When  the  thrust  bearing  is  enclosed  by  a  casing  which 
is  held  agairst  rotation  by  trunnion  pins  bearing  upon 
the  throw-out  lever,  which  is  a  construction  that  is  em- 
ployed frequently,  the  bearing  runs  continually  when  the 
clutch  is  engaged  and  the  engine  is  turning  over.  Al- 
though the  load  under  these  conditions  is  light,  the  con- 
tinual running,  frequently  at  high  speed,  inevitably  causes 
wear,  even  though  lubrication  is  facilitated  with  this  con- 
struction. A  design  preferred  by  many  engineers  is  that 
in  which  the  bearing  does  not  run  continuously.  The 
throw-out  levers  or  rinK  are  arranged  to  clear  the  thrust 
bearing  except  during  the  periods  of  disengagement,  which 
are  relatively  very  short  as  compared  to  the  periods  of 
engagement.  When  so  arranged  the  bearing  wears  longer 
if  properly  lubricated,  and  even  then   requires  but   little 


lubricant.  In  fact,  it  is  generally  enclosed  and  packed  with 
light  grease  which  lasts  in  numerous  cases  for  many 
months  or  even  years  of  operation.  In  unit  powerplants 
whose  service  is  heavy  and  continuous,  provision  is  some- 
times made  for  lubrication  by  oil  from  the  transmission 
by  using  a  hollow  clutch  shaft  drilled  at  a  point  near  the 
bearing.  If  desired,  the  pilot  bearing  can  be  lubricated 
in  similar  fashion,  but  means  to  prevent  excess  oil  from 
reaching  the  clutch  facings  are  necessary ;  otherwise,  in 
the  dry  type  of  clutch,  slipping  will  occur.  The  pilot  bear- 
ing, usually  carried  in  a  recess  in  the  flywheel  or  crank- 
shaft flange,  is  frequently  of  the  radial  ball  type,  but  plain 
or  oilless  bushings  are  often  used.  The  pilot  bearing  re- 
quires little  lubrication,  but  is  sometimes  lubricated  by 
oil  seepage  from  a  porous  wicking  plug,  one  end  of  which 
is  supplied  with  oil  under  pressure  in  the  hollow  crankshaft 
of  the  engine.  The  driven  members  of  some  clutches,  espe- 
cially those  of  the  cone  type,  are  carried  on  spigots  or 
extensions  of  the  crankshaft.  Usually,  they  have  p'ain 
bushes,  but  ball  bearings  are  used  in  some  cases. 

It  is  customary  to  provide  a  clutch  brake  to  reduce  the 
speed  of  rotation  of  the  driven  clutch  members  on  dis- 


28 — The   Pfeiffer  shoe  type  clutch 


engagement  and  facilitate  gear  changing.  This  is  usually 
in  the  form  of  a  disk  of  small  diameter  arranged  to  bear 
on  a  flange  or  collar  attached  to  the  throw-out  sleeve,  and 
in  general  is  made  of  fiber  or  asbestos  composition.  The 
brake  disk  is  fastened  to  the  gearbox  as  a  rule,  in  the 
case  of  unit  powerplants,  or  to  the  bell  housing  whtn  a 
separate  gearset  is  employed,  but  it  is  sometimes  allowed 
to  float  on  the  clutch  shaft  between  the  thrust  bearing 
and  some  flat  faced  stationary  member.  The  clutch  brake 
is  of  course  more  important  with  clutches  having  heavy 
driven  members  with  considerable  inertia  than  with 
lighter  driven  members,  and  is  not  essential  in  some  types, 
especially  the  multiple  disk  type  in  which  the  floating 
driven  members  are  light  and  of  small  diameter  and 
decelerate  rapidly,  due  perhaps  to  a  degree  of  dragging 
which  is  not,  however,  sufficient  to  cause  the  difficulties 
which  a  more  positive  dragging  incurs.  In  plate  and  disk 
clutches  it  is  necessary  to  provide  means  whereby  the 
driven  members  shall  be  free  to  float  in  an  axial  direction 
on  disengagement,  even  after  some  wear  takes  place.  In 
some  designs  small  relief  springs  are  arranged  to  give 
more  positive  disengagement,  but  these  are  not  essential 
except  perhaps  in  some  designs  in  which  plate  or  <lis!<  runs 
in  oil,  which  may  cause  adhesion  under  certain  condition 
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Clement  Talbot,  15  Hp.(E) 
Clement  Talbot,  25  Hp.(E) 
Commer,  2  Ton  ffi) 
Commer.  3 >  3-5  Ton  (E) 
Dennis,  3-4  Ton  (E) 
Guy.  (P)20Hp.  (E) 

Hartford,  (C)  (A) 


Humber,  10  Hp.  (E) 
Humber,  16  Hp.  (E) 
Maudesley,  3  Ton  (E) 
Oakland,  (P)  (A) 
Sunbeam,  16  Hp.  (E) 
Thornycroft.  3  Ton  (E) 
Vulcan.  16  Hp.  (E) 


4-3'.  l5H 
4-4  so1-;' 
4-4    x4?4 

4-4',x5>, 
4-4'  ?x5H 
S-2Hx4H 
4-4    x5l2 


l-L't'.vP, 

4-3', x5>, 

4-4'  .x5 

6-2Hx4»4 

l-3'.x5J> 

4-4'2x6 

4-3>,x5'. 


Fabric 
Fabric 
Leathe 
Leathe 
F:il  >rn 
Fabric 
Fabric 
Leather 


Leather 
Leather 
Leather 
Leather 
Leather 
Fabric 
Fabric 


g 

~ 

o 

Q 

B 

fl 

i 

E 

S  s 

s  = 

V>M 

1 1  M1 

n,  S 

17'. 
17M 
15 

If.'  . 

17rV 

l.V. 

15J4 

11  ■■. 

m 

11  V 

Il'l 

1H      s 

mi 

1-  ,' 

11' . 

is 

lv. 

I.-. 

!.:■. 

130  ..o 

iss.no 
111.00 

130i.fl 


55.30 
57.20 
155.00 
57110 

101  mi 

172.20 
121  50 


117.70 

130.60 

lss.fin 

111.00 
130.60 
125.00 


55  511 
57.20 
155.no 
5700 
10100 
172  20 
12150 


33  on 
26  00 
4.60 
8.90 


17.70 


17.00 
21  00 
14.40 
10.00 
0.30 


I2  S 

hS'el 


•i-2  I 


I'niv. 
Univ. 
Univ. 


Kevs 
Univ. 
Univ. 


None 
None 

Spring  Bolts 
Spring  Bolts 
Spring  Bolts 
Spring  Bolts 
Spring  Bolts 

Adj.  Spring 
Spring  Nut 


None 
None 

Spring  Bolts 
None 
Spring  Bolts 


Single  Plate  Type 


Arrol  Johnston  (E) 
Austin,  20  Hp.  (E) 
Autocar,  XX1-F  (T)  (A) 

Autocar,  XXVT-Y  (T)  (A) 

Borg  *  Beck,  M  (C)  (A) 

Borg  &  Beck,  DX  (C)(A) 

Borg  &  Beck,  GX  (C)(A) 

Borg  &  Beck,  RGX(C)(A) 

Borg  A  Beck,  JX  (C)  (A) 

Bristol,  4  Ton  iF.) 

Dennis,  2  Ton  (E) 

Ton  (E) 
Hoosi'er,  Kl  (C)  (A) 

5  (C)  (A) 

Hoosier,  K6  (C)  (A) 

Lauth,  (C)  (A) 

Mack.  AC    ' 

iOHp.  (E) 


4-3'4x5 
2-4?ix4M    90 


4-4Hx3?i 
4-4Hx5H 
6  ■     (6 


Fabric 
Fabric 
Molded   12?4 


Fabric 
Fabric 


4H        . 

s'.'  m 


67.00 

101.00 

48.16 
76.83 


40.20 

58.90 

70.00 

151.00 
47.S 


151  :o 

los.00 
113  60 


113.60 
100.00 
152.00 
20S.00 
26S.00 
404.00 


161.00 
236.00 
230.00 


.3 

1 

Nun.' 
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MA) — American.    (C)    Clutch.    (E) — English,    (P)— Passenger  Car    and    (T)— Truck. 

"Figures  are  for   3-ton  truck. 

0  Figures  are  for  5-ton  truck. 

7  Bronze   indicates  bronze  plate  without  facing  material    if     Molded   asbestos  composition  and  /•' — Woven   asbestos   fabric, 

•  Areas  given  are  computed  from  the  diameter  and  width   without  any  allowance  for  rivet  holes  or  depressions  fur  other  holding  devices 

0  Figures  given    are   the   arithmetical   mean   radii. 

10  Figures  given  include  the  flywheel  or  members  attached  rigidly   thereto,    taken  as   one   member  when   the   friction    face  bears   upon   the 
■  1   or  the  rigidly  connected  member. 

11  Figures  include  only  members  which  transmit  torque  directly  from  driving  members  ;  a  driven  member  made  up  of  two  or  more  pieces 
is  considered  as  one  member,  and  driven  members  such  as  levers  and  throw-out  sleeves  which  do  not  transmit  torque  dunlin  from 
driving  members  are  not  included. 

ires  in   parentheses  are  uncertain. 
:    When    two    figures   are    given,    the    clutch    maker    furnishes   springs  giving  either  pressure,  or  some  intermediate  pressure 
11  Figures  are  presumed   to  be  the  maximum  pressures   when  the  clutch  is  new  and  properly  adjusted.     When  toggles  are  used  to  multiply 
the      i  any   slight    alteration    in    the   position   of   the   toggles,  due  to  wear  or  lack  of  adjustment,   can   make  marked  variation   iii 

unit  pressure. 

ses  these  figures  indicate  the  actual  or  computed  maximum  torque  capacity,  and  in  others  "sale"  or  "n 

In  some  eases  the  manufacturer  makes  clutches  of  different    capacity  than  the  model  listed,  or  will  vary  the  capacitj 
the   number  of  discs,   friction   material   or   spring   pressure 
'"The  first  figures  are   the  capacity  when  arranged   to  run   in   oil  and   the  others  are  the  capacity   when   used   drj 

,TTlus  figure  corresponds  to  the  manufacturer'-  ecommendation  Othei  figures  In  thii  column  are  actual  ral  oi  employed  presumably 
with  the  clutch  new  or  in  perfect  adjustment. 

"Figures  in  this  column  are  the  actual  pressun  reported  used  by  the  respective  manufacture! 

'"Univ. — Universal   joint.      In   nearly    all    clutches    the   driven    bi  I       and   in   some  types  the  driving  members  also,  must  be  allowed   a 

free  axial  motion   up  and  some  member  such   as   keys,  splines,  gear  teeth  w  pins   which   transmit   torque  and   at   the    sami 

time  allow   axial   motion   are  therefore  provided   and    these   members   are    listed    in    this    column.      The    pin    or    block    of    the    universal     lnint 

rforms  this  function,  especially  in   1 1      ca 

'-"Data  in  this  column  refer  to  levers  which   rotate   with  and   form  a   part  of  the  clutch,  and  not  to  non-rotating  throw-oul   levers  external 
Mitch. 

in  this  column  refer  to  adjusting  means  within   the  clutch.     External  adjusting  means  are  often  provided  bin  nol  referred  to  lure 


Some  details  of  spring  construction  have  already  been 
discussed,  hut  a  few  items  in  this  connection  remain  to 
be  considered.  The  space  allowed  for  springs  and  the  de- 
sirability of  compactness  in  design  make  ic  necessary  in 
most  cases  to  use  rather  short  springs.  These  are  often 
too  stiff;  that  is,  for  a  small  change  in  length,  the  pres- 
sure change  is  considerable.  The  result  is  that  wear  on 
the  friction  surface  decreases  the  pressure  enougii  to 
cause  slippage.  This  condition  can  often  be  bettered  by 
a  change  of  spring  section  and  material  without  variation 
in  overall  dimensions  or,  in  other  words,  by  an  intelligent 
design  of  the  spring.  In  many  cases  the  springs  are 
mounted  so  that  the  decreased  pressure  occasioned  by  wear 
can  be  compensated  by  a  simple  adjustment  but,  with  the 
direct  acting  spring,  this  adjustment  is  not  neces- 
sary if  the  springs  are  designed  properly  and  if  the  ca- 
pacity of  the  clutch  is  correct  in  relation  to  maximum 
engine  torque.  When  several  springs  are  used  it  is  de- 
sirable to  have  them  of  uniform  strength  and  flexibility, 


adjusted  to  give  equal  pressure  to  prevent  unequal  wear 
and  cocking  or  binding  upon  release,  and  with  smooth 
action  engagement,  but  reasonably  satisfactory  operation 
is  sometimes  obtained  in  spite  of  failure  to  comply  closely 
with  these  general  rules.  Some  clutch  makers  prefer  a 
single  centrally  placed  spring,  claiming  that  it  gives  a 
more  uniform  pressure;  but  this  is  dependent  upon  other 
factors  than  the  spring.  This  is  indicated  by  the  con- 
struction   used   in   the   Hilliard   clutch   shown    in    Fig.  24, 

wherein  a  spherical  bearing-surface  is  provided  beti n 

the  pressure  ring  carrying  the  multiplying  levers  and  the 
throw-out  sleeve,  with  the  intention  of  insuring  equal 
pressure  at  each  fulcrum  point  on  the  pressure  plate. 
Multiple  springs  are  often  recessed  within  the  flywheel  or 
placed  in  pockets  of  pressed  metal  in  the  annular 
between  the  disk  facing  and  the  hub.  This  gives  a 
external  appearance,  reduces  windage,  facilitates  etude. sure 
and  minimizes  danger  of  injury  when  the  clutch  is  turning. 
It   is  not   my   intention  to  discuss  the  theory  of  clutch 
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design  at  length,  but  rather  to  comment  briefly  on  certain 
simple  basic  factors  which  must  be  well  understood  before 
an  intelligent  design  can  be  laid  down,  the  maximum 
torque  capacity  of  any  clutch  is  given  by  the  equation 

T  =  PNrf 
where 

T  =  the  maximum  torque  capacity  in  pound-feet 
P  =  the  total  pressure  on  the  friction  surface  in  pounds 
N  =  the  number  of  engaging  surfaces 
r  =  the  mean  radius  of  the  friction  surface  in  feet 
/  the  coefficient  of  friction 
Concerning  the  pressure  factor,  it  is  possible  theoreti- 
cally to  build  a  clutch  of  any  desired  capacity  by  simply 
increasing  the  pressure  on  the  friction  surface,  but  there 
are  practical  limits  beyond  which  it  is  impracticable  to 
go.  A  60-lb.  pedal  or  throw-out  pressure  is  about  the 
maximum  permissible,  except  perhaps  in  certain  truck 
applications.  For  comfort  in  driving,  30  lb.  is  considered 
the  permissible  maximum  pressure  by  some  designers, 
while  lighter  pressures  are  desirable  in  cars  intended  for 
ladies'  use.  It  is  general  practice  among  American  car 
and  transmission  manufacturers  to  use  a  pedal  measuring 
about  11  in.  on  the  long  arm  and  from  1%  to  2V2  in.  on 
the  short  arm  which  actuates  the  clutch.  This  gives  an 
average  leverage  of  5.5  to  1.  With  this  ratio  and  a  maxi- 
mum pedal  pressure  of  60  lb.,  the  pressure  on  the  short 
end  would  be  330  lb.,  but  this  pressure  should  preferably 
not  exceed  165  lb.  A  compound  reduction  by  links  and 
levers  or  cams  external  to  the  clutch  can  be  employed,  but 
this  involves  extra  parts  which  are  not  required  other- 
wise. If  direct  acting  clutch  springs  are  to  be  employed, 
a  pressure  of  165  lb.  is  not  sufficient  to  prevent  slippage 
with  the  average  engine  unless  the  number  of  friction  sur- 
faces or  the  mean  radius  of  the  surface  is  increased  un- 
duly. Two  alternatives  are  employed,  so  far  as  the  clutch 
proper  is  concerned,  (a)  the  use  of  levers  to  increase  the 
pressure  on  the  friction  surface  and  (6)  the  use  of  wedg- 
ing action  to  increase  the  pressure  on  the  friction  surface. 
The  advantage  and  disadvantage  of  each  method  has  been 
pointed  out  in  the  discussion  of  the  various  types  of  con- 
struction. 

By  reference  to  the  illustrations  and  to  Table  1  it  will 
be  seen  that  many  clutch  designs  in  which  direct  acting- 
springs  are  employed  involve  the  use  of  much  greater  total 
pressures  than  165  or  even  330  lb.  To  decrease  the  pres- 
sure required  for  disengagement,  levers  of  various  forms 
are  incorporated  within  the  clutch.  This  makes  possible 
the  use  of  a  single  plate  or  of  fewer  disks  without  involv- 
ing the  chief  disadvantage  of  levers  which  multiply  spring 
pressure.  From  the  foregoing  it  will  be  seen  that  there 
are  several  methods  of  varying  the  factor  P  in  the  capacity 
formula  and  thus  varying  directly  the  clutch  capacity,  but 
it  should  be  borne  in  mind  however  that,  other  things 
being  equal,  the  wear  on  the  friction  face  is  proportional 
to  the  unit  pressure  on  the  surface;  hence  it  is  an  advan- 
tage to  keep  the  unit  pressure  low. 

An  inspection  of  the  capacity  formula  shows  immedi- 
ately that  the  capacity  of  a  clutch  is  directly  proportional 
to  the  number  of  friction  surfaces  engaging.  When  float- 
ing disks  are  employed  between  driving  and  driven  mem- 
bers, slip  is  divided  between  the  two  faces;  hence,  but  one 
face  is  considered  in  determining  the  factor  N  in  the 
formula  of  capacity.  It  is  possible  to  double  the  capacity 
of  a  single  plate  clutch  by  simply  adding  a  second  plate 
and  a  friction  ring.  The  advantage  of  the  multiple  disk 
type  in  this  respect  is  obvious.  In  this  type  it  is  possible 
to  adapt  the  same  clutch  to  engines  of  different  capacity 
readily  by  merely  changing  the  number  of  plates.  The 
number  of  plates  used  will  determine,  at  least  to  some  ex- 
tent, the  ease  of  engagement  or  how  gradually  the  full  load 
is  picked  up  upon  engagement  of  the  clutch.     Increasing 


the  number  of  plates  and  decreasing  the  spring  pressure 
increases  the  "softness"  of  engagement  and  facilitates 
starting  without  sudden  shock  or  undue  strain  on  the 
mechanism. 

For  practical  purposes  the  mean  radius  of  the  friction 
surface  can  be  taken  as  equal  to  one-half  the  sum  of  the 
maximum  and  minimum  radii.  The  torque  transmitted 
obviously  increases  as  the  distance  from  the  center  to  the 
point  of  application  of  pressure  increases,  and  in  direct 
proportion  to  this  distance;  hence,  a  large  clutch  diameter 
is  desirable  so  long  as  the  inertia  of  the  driven  member  is 
not  too  great.  The  maximum  diameter  is  contro'led,  how- 
ever, largely  by  the  size  of  the  flywheel  and  by  the  cost  of 
construction,  which  increases  considerably  with  size.  For 
a  given  outside  diameter  of  friction  surface,  the  mean 
radius  can  be  increased  by  using  a  narrow  facing,  espe- 
cially on  plate  and  disk  clutches.  Although  this  decreases 
the  area  of  surface,  practical  experience  has  shown  that. 
within  certain  limits,  a  narrower  facing  wears  longer 
than  a  wide  facing.  This  apparently  is  because  of  the 
greater  uniformity  of  wear  over  the  entire  surface,  dua  no 
doubt  to  the  fact  that  the  rubbing  speed  at  the  outer 
diameter  of  a  wide  annular  surface  is  much  greater  than 
at  the  inner  diameter. 

Coefficient  of  Friction 

Since  by  definition  the  coefficient   of   friction   between 
two  surfaces  is  the  ratio  obtained  by  dividing  the  force 
required  to  slide  one  surface  over  the  other  by  the  pres- 
sure  on   the   surface,    it    is    evident   that,    as    applied   to 
clutches,  the  coefficient  is  the  ratio  of  the  maximum  torque 
each  surface  can  carry  to  the  total  pressure  on  that  sur- 
face.   The  coefficient  varies  greatly  with  the  nature  of  the 
surface  and  its  condition,  especially  with  respect  to  lubri- 
cation.    Between  smooth  metal  surfaces  wetted  with  oil, 
it  is  about  0.07.     Woven  asbestos  fabric  on  smooth  steel 
gives  an  average  coefficient  of  about  0.3,  but  this  varies 
considerably  with  wear,  the  temperature  and  the  nature 
of  the  impregnating  material  used  in  the  manufacture  of 
the  fabric.    If  the  impregnating  material  contains  paraffin 
or  other  substances  which,  under  the  influence  of  heat,  act 
to  some  extent  as  lubricants,  the  coefficient  will  decrease 
as  the  temperature  rises,  so  that  a  clutch  which  performs 
well  when  cool  sometimes  stai'ts  suddenly  to  slip  when  it 
has  become  heated  by  the  slipping  that  always  occurs  on 
engagement.     Frequently,  repeated  engagements  such  as 
occur  when  driving  in  traffic  or  careless  handling  during 
periods  when  the  clutch  is   intentionally  allowed  to  slip, 
sometimes    raise    the   temperature    to    500    deg.    fahr.    or 
higher;   hence,   the   facing   material   must   be   capable  of 
withstanding  this  tempei-ature  and  the  factor  of  safety 
as  regards  capacity  should  be  sufficient  to  permit  operation 
even  with  the  reduced  coefficient  at  high  temperature.    The 
friction    coefficient   of   woven   linings    is   known   to   vary 
through  a  wide  range.     One  engineer  who  has  made  tests 
with  woven  facings  reports  coefficients  varying  from  0.27 
to  0.38.     It  is  considered  good  practice  to  use  a  clutch 
that  has  a  normal  torque  capacity  when  new  of  1.6  to  2 
times  the  maximum  torque  of  the  engine,  although  some 
engineers    state    that    smoother   action    results   when    the 
torque  capacity  of  the  clutch  is  only  slightly  in  excess  of 
that  of  the  engine. 

A  clutch  that  will  carry  a  given  maximum  torque 
indefinitely  when  once  fully  engaged  will  not  always  pick 
up  this  load  without  slipping  for  a  relatively  long  period 
during  which  excessive  heat  is  generated.  One  investi- 
gator states  that  experiment  has  shown,  in  the  case  of 
multiple-disk  clutches  at  least,  that  a  desirable  softness 
of  engagement  is  secured  without  undue  heating  by  a 
clutch  that  will  slip  from  50  to  60  revolutions  when  sud- 
denly assuming  full  load,  and  that  this  slip  is  obtained 
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when  the  maximum  load  carried  averages  70  per  cent  of 
the  total  load  that  the  clutch  will  carry  without  slip  when 
fully  engaged.  Within  the  last  two  or  three  years,  facings 
of  molded  asbestos  composition  have  come  to  be  ised 
widely.  They  are  said  to  have  a  friction  coefficient  of  0.5 
and  to  be  more  durable  than  other  facing  materials.  They 
are  of  uniform  texture,  can  be  made  in  quantity  to  close 
tolerances  and  do  not  require  a  joint  secured  with  ,vire 
staples  such  as  is  generally  employed  with  the  woven 
fabric.  It  should  be  noted  that  the  coefficient  of  friction 
is  independent  of  the  area  of  contact  surface.  For  this 
reason  a  narrow  facing  under  a  given  pressure  will  carry 
the  same  torque  as  a  wide  facing  having  the  same  mean 
radius,  but  the  unit  pressure  will  of  course  be  greater  on 
the  narrower  facing.  This  will  tend  to  cause  greater  wear, 
but  the  wider  surface,  as  pointed  out,  does  not  always 
wear  longer  because  of  the  greater  difference  in  speed  at 
inner  and  outer  diameters.  The  ideal  condition  in  this 
respect  is  approached  most  closely  by  the  use  of  a  num- 
ber of  relatively  narrow  surfaces,  thus  giving  a  large  total 
area,  a  consequent  long  life  and  a  more  gradual  picking 
up  of  the  load,  without  causing  wide  differences  in  speed 
between  the  various  parts  of  the  contact  surface. 

In  Conclusion 

From  the  foregoing  analysis  of  factors  entering  into  the 
capacity  formula,  it  will  be  seen  that  torque  capacity  can 
be  made  to  vary  by  changes  in  each  of  the  four  factors 
involved.    In  other  words,  the  same  torque  can  be  obtained 


by  a  great  number  of  combinations.  The  best  combination 
is  that  which  gives  the  longest  life,  requires  the  least 
attention,  is  the  smoothest  in  engagement,  has  the  lowest 
inertia  and  is  the  least  expensive  to  manufacture.  For 
passenger  car  use  at  least,  the  multiple  disk  type  seems 
to  fill  best  the  greatest  number  of  these  conditions,  but  it 
is  evident  from  the  number  of  other  types  used  that 
engineers  are  far  from  being  agreed  on  this  point.  In 
this  connection  it  is  worthy  of  note  that  there  is  wide 
variation  in  multiple  disk  clutch  design.  When  the  price 
must  be  kept  as  low  as  possible,  the  number  of  plates  is 
usually  reduced  to  the  minimum  and  the  pressure  on  the 
discs  is  increased ;  but  when  the  cost  is  secondary  to  the 
smoothest  action  on  engagement,  the  number  of  plates  is 
increased  and  the  pressure  reduced,  at  the  same  time  pro- 
longing the  life  of  the  facings  by  adding  to  the  total  wear- 
ing surface. 

The  data  given  in  the  table  have  been  gathered  from  a 
variety  of  sources  and  no  claim  is  made  for  their  absolute 
accuracy.  Many  of  the  dimension  figures  were  obtained 
by  scaling  blueprints  and,  consequently,  they  may  vary 
slightly  from  the  actual  dimensions  used.  It  will  be  seen, 
however,  that  practice  varies  so  widely  in  many  particu- 
lars that  the  comparisons  afforded  by  the  figures  given  are 
close  enough  for  practical  purposes.  It  is  the  hope  and 
belief  of  the  author  that  the  data  and  drawings  collected 
here  will  prove  useful  to  engineers  who  are  called  upon  to 
design  clutches  or  to  make  a  selection  for  a  given  purpose 
from  among  the  various  types  of  clutch  available. 


Some  Production  Problems  Which  Influence  Design 


(Continued  ft 

3.  When  pieces  are  to  be  chucked  for  turning,  boring 
or  threading  operations  it  is  an  advantage  to  do  as  many 
operations  as  the  machine  will  admit  of  doing  without 
rechucking. 

4.  Close  tolerances  tend  to  increase  production  diffi- 
culties and  slow  down  production. 

5.  Stampings  and  screw  machine  parts  are  in  general 
the  least  expensive  parts  to  make,  providing  the  quantity 
is  large  enough  to  offset  the  cost  of  dies  and  machine 
set-up. 

6.  Die  castings  are  in  general  cheaper  than  sand  cast- 
ings when  the  quantity  is  large  enough  to  cover  cost  of 
dies  and  machine,  work  is  to  be  minimized. 

7.  In  some  instances  it  is  cheaper  to  use,  at  a  higher 
price  per  pound,  a  soft  or  more  easily  machined  metal 
in  place  of  a  harder  and  slower  machining  metal — for 
example,  aluminum  in  place  of  cast  iron — for  certain 
applications,  because  of  greater  ease  and  speed  in  ma- 
chining. 

8.  Other  things  being  equal,  it  is  desirable  to  design 
a  piece  in  such  a  way  that  the  machine  work  can  be 
completed  with  one  setting  in  one  machine. 

9.  It  is  sometimes  cheaper  in  quantity  production  to 
purchase  or  build  a  special  machine  tool  to  do  a  given 
job  than  to  attempt  to  adapt  the  design  to  existing  tool 
equipment. 

10.  It  is  in  general  desirable  to  consider  in  design  the 
adaptability  of  the  piece  to  good  and  economical  types 
of  jigs  and  fixtures.  Much  expense  can  often  be  saved 
by  providing  suitable  bosses  or  other  locating  points, 
or  by  changes  in  form  which  facilitate  clamping  in  jigs, 
centering  in  chucks,  etc. 

11.  Similar  parts  used  for  similar  purposes  can  often 
be  made  identical  by  the  exercise  of  reasonable  inge- 
nuity, with  consequent  saving  in  tool  equipment,  parts 
stock,  material  supplies,  etc.  Spring  brackets  used  on 
the  right  and  left  side  of  the  car,  or  for  front  and  rear 


vm page  1260) 

springs   can   often  be  made  interchangeable  instead  of 
right  and  left. 

12.  Use  of  standard  forms  of  fittings,  such  as  devices, 
bolts,  etc.,  is  nearly  always  economical,  not  only  in  first 
cost,  but  in  securing  ready  interchangeability,  use  of 
standard  tools,  decrease  in  stock  parts,  etc. 

13.  In  design  the  stresses  imposed  during  manufacture 
of  the  piece  must  be  considered,  since  distortion  during 
machining  or  heat  treatment  may  cause  poor  fit  or  rejec- 
tion in  assembly. 

can  be  prevented  by  clamping  or  application  of  pressure 
during  quenching  or  cooling  operations. 

When  a  new  company  is  starting  on  the  design  of  a 
car  to  be  produced  in  quantity  or  is  organizing  for  pro- 
duction in  a  large  way  of  some  important  unit,  the  design 
may  well  be  quite  different  from  that  which  would  be 
laid  down  for  a  company  already  in  business  with  equip- 
ment that  must  be  utilized  for  the  purpose.  In  the  for- 
mer case  equipment  especially  adapted  for  the  most  mod- 
ern and  rapid  production  methods  can  be  purchased 
from  stock  makes  or  specially  designed  and  built  for 
the  purpose,  while  in  the  latter  case  certain  limitations 
are  inevitable  which  may  or  may  not  prove  a  real  handi- 
cap. The  intensive  and  rapid  development  of  machine 
tools  in  the  past  few  years  has,  however,  worked  a  revo- 
lution in  production  methods,  so  that  the  manufacturer 
whose  equipment  has  not  been  kept  up  to  date  may  well 
consider  the  relative  advantage  of  continuing  production 
with  old  equipment  and  retooling  to  enable  him  to  realize 
the  advantages  of  the  most  modern  equipment.  When 
the  quantity  warrants,  even  well-equipped  manufacturers 
are  in  many  cases  designing  and  building  or  having  built 
for  them  tools  devised  especially  for  rapid  and  accurate 
production  of  given  parts.  Such  tools  minimize  labor 
and  handling  costs  and  insure  more  accurate  work  than 
might  otherwise  be  secured  only  by  more  elaborate 
arrangements. 
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Fits,  Tolerances  and  Heat  Treatments 
Applied  in  Production 

A  valuable  collection  of  data  covering  actual  practice  employed  by  many 
manufacturers  in  tlie  production  of  all  parts  used  in  a  heavy  truck.  The 
same  fits,  tolerances  and  heat  treatments  are  applicable  in  the  production 
of  parts  for  passenger  cars,  light  trucks  and  other  automotive  vehicles. 

By  C.  T.  Bates 


THE  data  given  in  this  article  cover  the  practice  em- 
ployed in  many  plants  in  the  production  of  parts 
for  the  Class  B  Military  Truck  developed  for  the 
United  States  Army  by  a  committee  of  prominent  Ameri- 
can engineers.  It  will  be  recalled  that  the  design  in- 
corporates many  of  the  best  points  used  in  the  design  of 
American  heavy  duty  trucks.  The  data  can,  to  a  great 
extent,  be  applied  to  general  automobile  as  well  truck 
construction  and  should  serve  to  give  the  industry  prac- 
tical information  in  relation  to  the  various  fits,  clear- 
ances machining  tolerances  and  heat  treatments  neces- 
sary to  produce  a  machine  thoroughly  practical  in  every 
particular. 

These  data  are  the  result  of  years  of  experience  of 
many  engineers  and  production  men  in  this  country  and 
have  been  thoroughly  proven  by  the  production  of  thou- 
sands of  trucks.     They  apply  particularly  to  a  truck  of 


five  tons  capacity  having  a  chassis  weighing  8500  lb. 
and  an  engine  developing  48  hp.  at  1000  r.p.m. 

The  machining  limits  in  many  cases  are  close,  but  it 
has  been  found  in  practice  that  the  results  obtained  in 
the  assembly  and  performance  on  the  road  more  than 
make  up  for  the  slight  extra  cost  involved  in  working 
to  close  limits.  The  material  and  heat  treatments  herein 
specified  are  such  as  to  give  the  best  results  it  has  been 
found  possible  to  obtain. 

Engineers  frequently  desire  to  know  what  is  practical 
in  the  way  of  material,  heat  treatment,  machine  limits 
and  the  various  running  or  press  fits  for  certain  parts. 
Such  information  could  heretofore  often  be  obtained 
only  by  prolonged  tests  and  experiments  which  frequent- 
ly entailed  serious  delays  and  an  expenditure  of  much 
money.  The  various  books  on  the  theory  and  design  of 
automobiles,  motor  trucks  and  parts  have  given  for  the 
most  part  information  of  a  general  nature  and  have 
omitted  much  specific  information  which  is  essential  to 
practical  production  in  the  shop.  This  article  gives 
much  data  intended  to  fill  this  gap. 

General  Description  of  Truck  Units 

The   following  is   a   brief   description   of  the   various 
otor  truck  units  to  which  these  data  relate. 
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STEERING  GEAR  DATA 

ENGINE  DATA 

Valve  Timing                                      Inlet 

Exhaust 

7506— WORM 

Open                                                             Past  top   15  deg. 

Before  bottom  45  deg. 

0.  D.,  2.515-2.510;  P.  D.,  2.125                            Root  diameter,  1.651 

Closes                                                     Past  bottom  35  deg. 

Past  top       5  deg. 

Left  hand                                                              Whole  depth  of  tooth    (4329   theoretical) 

Lift                                                                                  H  in. 

\)  in. 

Double  thread,  29  deg.                                             (.42G-.432  actual) 

Valve  diameter  0.  D.                                                    2%  in. 

2%  in. 

Ratio  10H  to  1                                                     Addendum    1-1961    theoretical)    f.!92-.19o 

Seat  angle                                                                      45  deg. 

45  deg. 

Lead  1 '  i                                                                 actual) 

Exhaust  or  inlet  throat,  diameter                           2J4  in. 

2^in. 

Angle  13  deg.,  41  mm.  35  sec.     Piu-h.    3123 

Exhaust  or  inlpt  valve  clear  diameter                        2  *  $  in. 

2  Win. 

Width  of  tool  nose,  272 

Base  circle  clearance                                                .005 

.005 

Carbonize  worm  A  of  an  inch  deep  to  show  70-S0  sclerescope,  heat  treat  Bhank  to 

Tappet  roller  diameter                                              .9385-. 9355 

.9385-. 9355 

minimum  sclerescope  sand  Mast  after  hard< 

Hold  "exhaust  closes"  and  "iniet  opens"  to  P.  or  M.  3 

in.  on  flywheel. 

Hold  "exhaust  opens**  and  "intake  closes"  to  P.  or  M. 

5^  in.  on  flywheel. 

7505— WORM  WHEEL 

Sclero3c«tpc  hardness,  minimum  minutes,  'V.-70  di  3ired 

on  cams,  and  bearings. 

Left  hand 

Ratio  10H  to  1 

Number  of  teeth.  21 

Throat  diameter,  actual,  5.S0S-5.798 

Roo*  diameter,  4.957 

Curvature  radius,  .866 

Face  angle,  68  de,t. 

Circular  pitch,  .8125;  pitch  diameter,  5.431 

Cutting  anelc,  13  dec  41  min.  35  sec. 

Whole  depth  of  tooth,  .433  theoretical;  act  u:d.  421-  126 

Carbonize  wheel  A  deep  to  show  75-90  sclerescope  on  top  of  teeth.    Heat  treat  Bhank  t 

30  minimum  sclerescope,  sand  blast  after  bard 
Sides  of  teeth  to  be  file  hard.       Wormshaft  taper  end  1  inch  taper  per  foot.  Chamfered  c 

of  same  \}i  inch  taper  per  foot. 
Worm  included  ansle  68  de?.  (gear  tooth) 
Radius  of  tooth  on  P.  D.,  1.062;  radius  top  of  tooth,  1.023;  radius  centers,  .177  apart. 

line  of  worm  wheel  to  center-line  of  worm  3.778.      Gears'.     <  'enter  lm>  <•[ 


Plu 


.010-000;  phosphorus  .045;  sul- 


Cylindera  psrallpl  within  .003. 

Cylinders  bore  not  over  .001  exrentric  or  .002  taper. 
Cylinders  hydrostatic  test  HO  lhs.  cold  finished  with  studs  in  place. 
Cylinders  wall  thickness  t\  in. 
Cylinders  water  jacket  ■&  in. 

Crankshaft   and    crank    pin   bearings   tolerance    for   length    between   shoulders 
+  .  002  -.000  in. 

<  'ran':  pin  center  to  shoulder  out  of  center  j^.005  in. 

Crankshaft  allowance  for  grinding  fa  in.  on  diameter. 

Crankshaft  forging  allowance  for  finish   li  in.  all  around  on  finished  surfaces. 


TIM  INC  <;l  AR    PAT  A 


SPRING  DATA 


FRONT  SPRING 

REAR  SPRING 

Length,  44  in. 

Length,  58  in. 

Width,  3  in. 

Width,  4  in. 

Thickness  ot  plates,  1st  and  2nd  J £  in,  bal.  &  in. 
Number  of  plates,  12 

Thickness  of  plates,  %  in. 

Number  of  plates,  20 

Deflection,  5, ,  in  to  5  in.  at  2600  lbs. 

Deflection,  SU  io.  to  9  in.  at  5900  lbs. 

Material,  alloy  spring  steel 

Material,  alloy  sprint-  stee! 

Brmell,  364  to  444 

Brincll,  364  to  441 

Elastic  limit  min.  160,000  lbs. 

Elastic  limit  min,,  160000  lbs. 

Tensil  in  trans,  test,  160,000  lbs. 

Tensil  in  trans,  test,  160,000  lbs. 

Cold  bend  before  fracture,  90  dee. 

Cnl.i  l.-n.i  l.-f,.-e  fracture,  Nil  deg. 

C.  L.  to  C.  L.  lenirth  full  load  allowani 

C.  L.  to  C.  I.  length  full  bud  allowance  mai  bi 

P.  or  M.  li.  ltT  each  -:de  of  center  bolt 

P.  or  M                 ■■    :.|e  of  center  bolt 

Parallelism  of  eyes,  double  SAE  required 

Paralleli-m  of  eyes,  double  SAE  required 

0.  D. 

R.  or  L.  H. 

Teeth 

P.  D. 

Cir.  P. 

Nor. 
Cir.  P 

Nor. 
Dia. 
P. 

Ld.  of 
Helbi 

Tl. 
Dpth. 
Tooth 

with    \  \  is 

.;  B72 
3.970 

Crankshaft 
L.H. 

30 

3.750 

.3927 

.3491 

9 

22.8742 

2397 

27  deg.  15  min. 

6.970 

Idler  gear 
R.  11. 

54 

6.75 

.3927 

.3491 

9 

41.1735 

2397 

27  deg.  15  min. 

3  972 

;  970 

Pump  and  mag.  gear 
L.H. 

30 

3.750 

.3927 

.1491 

9 

22  8742 

.2397 

27  deg.  15  min. 

7.722 

7.720 

Camshaft  gear 
L.H. 

60 

7.50 

.3927 

.3491 

9 

45  7484 

.2397 

27  deg.  15  min. 

2.972 
2.970 

i  ienerator  gear 
R.  H. 

22 

2.75 

.3927 

.3491 

9 

16  7744 

.2397 

27  deg.  15  min. 

1073  4-rijrross 

1074  12-ftl 
IS37     4-ll.lJCS- 
1070 

1075  4-PlNS 
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Maximum  Pitch  Radius 
Not  Over           Not  Under 

Out  of 
True 
Limit 

(Con- 

t'  i'ty) 

Sclero. 

Brinnell 

P.  D. 

No. 
of 

rtfc 

IV    1, 

Tvpe  of 
Tooth 

0. 
Dia. 

5517 

Main  drive  gear 

1  899                  1.892 
peed  sliding 

4.300 

.006 
.006 

72-7S 
72-78 

3.-3.3  MM 
3-3  3  MM 

3.800 
S.SOO 

19 
44 

5-7 
5   7 

20  deg.  Ir.v. 
20  deg.  Inv. 

4  0-iO 
i  035 
9  030 
9.055 

5554 

3.591 

.006 

72-7v 

:    ;  .,  MM 

7  200 

36 

'.  : 

20  leg.  Inv. 

7.430 

7  4S5 

5562 

Third  and  fourth  sliding 
2.699                 2.692 

.005 

80-90 

3-3  3  MM 

-,  inn 

27 

5  : 

-,  680 

5531 

Countershaft  drive  -<  -r 
4.099                   1  092 

.00.5 

S0-90 

3-3.3  MM 

.  200 

r. 

5-7 

20  deg.  Inv. 

-  4S0 
8  4?5 

5533 

Second  speed  countershaft  gear 
2.399                 2.392 

.005 

SO-90 

.    !  MM 

i  300 

24 

5-7 

5.030 
5  035 

5532 

Countershaft  third  speed  sear 
3  299                 3.291 

.006 

80-90 

3-3  3  MM 

6.600 

33 

5-7 

20  de :.  Inv. 

i,  880 

5591 

Reverse  idler  gear  (large) 
2.399                 2  392 

005 

80-90 

;   ;  3  MM 

1  300 

24 

5  : 

20  deg.  Inv. 

5.050 
5  035 

5591 

i  Her  gear  small) 
1.599                 "1.592 

.005 

80-90 

3-3.3  MM 

3.200 

16 

5-7 

20  deg.  Inv 

3.4S0 
3.485 

Transmission  gear  holes  allowance  for  grinding,  .010  in. 
Transmission  gear  shaft  allowance  for  grinding,  .020-.025  in. 
Transmission  gear  forgings  allowance  for  finish  &  in.  allaro  ind. 


Engine — The  engine  is  of  the  four-cylinder  heavy  duty 
L-head  type.  The  cylinders  are  cast  in  pairs  and  have 
removable  heads.  The  crankshaft  is  of  the  conventional 
three  bearing  type  with  integral  flange  at  the  rear  to 
which  the  flywheel  is  bolted.  The  camshaft  has  integral 
cams,  runs  in  three  bronze  bearings  and  is  driven  by  a 
train  of  helical  gears  in  the  front  of  the  crankcase. 
The  connecting  rods  are  of  the  four-bolt  type.  The  pis- 
ton pin  is  held  fast  in  the  piston  by  a  screw  threaded 
into  the  piston  pin  boss  and  extending  through  the  pin 
into  the  top  side  of  the  boss.  The  oiling  system  is  of  the 
full  force  feed  type,  the  oil  being  circulated  by  a  gear 


WORM  GEAR  DATA 


6224— WORM  SHAFT 
Threads.  4  R.  H. 
Linear  pitch,  1.1562 
Pitch  diameter,  3.265 
Lead.  4.625 

Lead  anile.  24  deg.  20  min. 
Full  depth  of  thread.  .723 
Addendum,  .3352 
Dedendum,  .3S7S 
Normal  pitch,  1.0535 
Pressure  ancle  30  deg. 
Normal  pressure  angle  27  deg.  44  min. 
Outside  diameter  (grind!  3.935-3.934 
Anile  between  teeth.  60  deg. 
Thickness  of  tooth  at  pitch  diameter  line 

.5751 
Root  diameter,  2.4S94 

6222— WORM  WHEEL 
No.  teeth.  38  right  hand 
Pitch,  1.1562 
Pitch  diameter,  13.9S5 
Throat  diameter,  14.625 
Lead,  4.625 

Lead  angle,  24  deg.  20  min. 
Addendum,  .3352 
Dedendum.  ,3878 
Normal  pitch,  1.0535 
Pressure  angle,  30  deg. 
Normal  pressure  anile,  27  deg.  44  min. 
Make  normil  tooth  thickness  at  pitch  line 

.5355  to  allow  for  back-lash 
Make  radius  on  points  of  hob  teeth  .034  and 

at  root  of  teeth  .168 

620S— GE.AR  AND  CASE  CENTERS 
Carrier  centers  8.627-8.623 
Worm  and  worm  wheel  centers,  S.625 


Material,  3120  S\E 

Carbonize  \  deep  heat  treat  to  1550  and 
quench  draw  to  700  (whole  shaft1 

Treatment  from  rear  end  to  forward  bearing 
shoulder,  suDmerce  in  lead  at  1400  and 
quench,  draw  to  350  tea 

Selerescope  from  rear  end  to  forward  bear- 
ing shoulder  70  to  85 

Selerescope  from  forward  bearing  shoulder 
to  front  end  40  to  50. 


Material— make  from  be-?t  grade  ge3r 
bronze.  Tensile  strength  35.000  to  40,000 
at  least.  CoDDcr  89;  tin  11.  Brinell  70 
to  95.     Chill  castings. 


pump,  located  in  the  bottom  of  the  crankcase,  to  the 
crankshaft  bearings  through  tubes  cast  in  the  case.  It 
is  then  forced  through  the  crankshaft  to  the  connecting 
rod  bearings  and  thence  through  tubes  attached  to  the 
connecting  rods  to  the  piston  pins.  The  normal  pres- 
sure at  1000  r.p.m.  is  15  lb.  per  sq.  in. 

Gearset — The  transmission  is  located  amidship  and  is 
of  four-speed  selective  construction  driving  direct  on 
fourth  speed.  It  is  supported  at  three  points  with  trun- 
nion at  the  front  end.  Its  construction  is  conventional 
throughout. 

(Continued  on  page  1326) 


5562     Gear 
5561      Bearing 
5523      Sling 
5522      No.  311-Erg. 
5520     Spacer 

No.  309-Brg. 


5521 


5516  Gullet 

5753  Cotter 

5517  Cear. 
5758  Nut 

5754  Colt 


5513  Gland 

5514  2-Packinj 

5518  2-NuU 

5519  Washer 

575C  6-Nuls 
5760  6-Wuhcn 

5537      Waaher 
6759     Nut  — 

■ 

5540      Adapt* 

16 


,  .  !   I 
0760  6.W»shcr] 

Pi]  . 
6509     Gasket. 
5533      Gear 


■6768  A  Studj 

0  1-NuU 

.5760  4-V  Ml 

Retoinei 

Gasket 

x»  108-Brj 

Sling 

Shaft 
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Sheet  Steel  Specifications 


.  muffler 


i  oodfl,  mud 

guards 


Pari  " 
d  e  c  p 
proD1  r 
not  hi?h  finish 


Bessemer  or  open. One  pass  cold  rolled 
hearth  black  steel      and  If 
sheets 


led.  full 
cold  rolled  and 
re-annealed 


■ 

,  ;Lnd  oiled 


Deop  drawing  full 
pickled,  full  cold 
rolled  and  re- 
annealed 


■ 


M 

projK-r':. 

be    free    from    detachable    scale, 

Smooth,  dense  and  highly  polished 
for  two  coat  dip 
ot  dead 
soft   bul 

I  over  it- 
■    of  fracture.    De- 

■ 

.  ■      ■  ■     ■ 


lutely  free  from  any  injurious  im- 
perfection", ■    ■ 

i-  properties 
mould  i*'  sufficient  to  meet  the 

n  n    by    the 

■ 

iiits,  blisters, 


Full  pickled,  full 
cold  colled  and 
re-annealed 


-th  steel  12    lb.  long    terne 
sheets 


. 
embossed  stamp- 
inc 
Small  pari 
inc;  deep 

finish 
Small  ordinary 
drawn  and 
bossc i 


Brake  bands,  shuns 


Kcquiremcnts 


rth  steelfHot   roll' 

pickled  and  oiled 

Open  hearth  steellDecp  drawing  hotl! 
rolled  steel,  piek- 


1  ( required; 

should  have  smooth   surfi 
from  cracks,  waves,  dents,  buckles, 
pits,  blisters,  scratches,  rust,  etc. 

Sheets  with  moderate  number  of  small 
blisters,  pits  or  turned  corners  will 
be  rated  as  seconds  and  should  not 
exceed  25%  of  the  number  of 
prime  sheets.  Sheets  should  be 
uniformly  coated  with  75%  lead 
and  25%  tin.  Analysis  of  coating 
on  20  sq.  in.  area  should 
less  than  0.35  ox.  per  sq.  ft. 

Strips  should  be  free  from  detachable 
scale,  cracks,  blisters,  rust,  etc. 


Open  hearth  steeljCold    rolled    strip| 
strips  steel 


Full  r  o  I  d  rolledlHard    oi 

b  *teei|    strip  steel 


Strips  should  have  smooth  surface 
free  from  cracks,  blisters,  rust,  etc. 


Strips    should    have    clean,   smooth 
free   from    scale,    cracks, 
blisters,  run.  etc. 
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CLUTCH  COMPLETE 


r.o-12  2-sctsews 
Yoke 


Fits  Employed  for  Various  Parts 


izs^aozijij'jji: 

i<sj  =  -ici 

"'  ■'■'                       " "» 

li 

Tflil 

Wk 

'Mm 

\i\ 

Fit  numbers  at  the  left,  such  a: 
as   follows  :     No.    1 — Press  fit  ;    No. 
No.  4 — Shrink  fit. 


DNIVERSALS 


Part 

V,, 

]■  t 
Ko 

PART 

MATERIAL 

5861 
5865 

1 

Universal  yoke  bushini 
Universal  joint  yoke — bore 

1.253 

1.2505 

1.252    (grind) 
1.2495  (ream) 

1020  SAE 
1040  SAE 

5871 
5861 

2 

Universal  joint  cross  pin 
Universal  yoke  bushini  bore 

.874 

.876 

.873    f grind) 
.875    (grind  i 

1020  SAE 
1020  SAE 

5S60 

5S65 

2 

Distance  between  faces  of  cross 
Distance  between  faces  of  yoke 

3.372 
3.376 

3.371    (grind) 
3.374 

1020  S.AE 
1040  SAE 

5854 
5865 

- 

Propeller    shaft    splines — top    of 

keys 
Yoke  keyways — bottom 

1   748 
1.750 

1  747    (grind) 
1.749    (broached) 

1040  SAE 
1040  SAE 

5865 
5S54 

3 

Yoke  keyways — top 
Prop,  shaft  splines  keyway 

1.422         1  417    (broached) 
(No  bottom  milled  radius) 

1040  SAE 

5854 

5.sr,.-> 

2 

l'r<.p  -.Kill  spline;      rt'nllli 

Yoke  keyways— width 

L'7I 

.275 

!68      "rind) 
273    (broached) 

1(14(1  SAE 

3 

Universal  voke  stub  shaft 
Universal  dust  cover 

2.267 
2.273 

.'    !64    (turn) 
2. 268 

104(1  S  UE 
Steel  stamping 

Part 
No 

In 
No. 

1 

PART 

MATERIAL 

'.on  : 

Steering  knuckle  pin  bushing 
Front  axle  pin  bushing  bore 

1 . 8765 
1  8750 

1    s7V>    crind 
j    ream) 

1020  SAE 
1035  S.AE 

6036 
9034 

1 

Cross  rod  yoke  pin  bu  ih     upper 
'  Iross  rod  yoke  bore    up]  ei 

1.126 
1.125 

1   125    ferrad) 

1121    '  ream 

1020  SAE 

in--.  8AJ 

6038 

3 

'  Iross  "..1  end  pin— in  arm 
Steerin  ■  arm 

ssl 
.886 

s^:    ijrind) 
sst     ream 

3130  SAE 

6017 

mill:! 

2 

31  '.'in.:'  torn 

Steering  knuckle  pin  bu  tin    boi  G 

1.407 
1.500 

rind) 
1    190    (grind) 

1020  SAE 
1020  SAE 

2 

Cro     i  ...1  yoke  pin 

Cross  rod  yoke  qui  bu  bins 

.884 
.886 

.883    (grind) 
.885   (grindl 

1020  SAE 
1020  SAE 

..:.ni 
6505 

3 

iv. .ni  huh 

Front  hub  Bange     bore 

..    mi 
0.255 

f,  244 
6.252 

Mslleiilile  in.n 
Malleable  iron 

Camber  of  front  wheels 

2°  toe  it 

i.  ""''' 
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Fits  Employed  for  Various  Parts — Continued. 


numbers   at   the   left  sneh  us  1.   2.   3  and  -1    Indicate  the  clas 
ENGINE 


fit  :    No.    2—  Rn 


lit  .    No.    4— shrink    lit. 


Part 
Xo 

PART 

MATERIAL 

I  art 

No. 

1,) 
N'o 

PART 

MATERIA! 

10H 

11)42 

lnr: 
1001 

1117: 

1001 

2 
2 
2 

Cam  shaft 

Cam  shaft  1 

I  land 
Cylinder 

Piston — second  land 

2  124 
2   121 

4.732 
1  7515 

1  740 
4.7515 

2.123    (grind) 
J    125      reaml 

4  728      grind) 
4.7495  (grind! 

4.736        1 
t  7495  (grind) 

1020  SAE 
26  SAE 

Cast  iron 

Cast  iron 

Cast  iron 

Cast  iron 

111:1: 
1034 

1093 
1034 

1093 
10.14 

2 
2 

Crankshaft                                      2  500 
Crankshaft  center  bearing                 2 .  502 

Crankshaft  center  bearing — Igtn       4  067 
Crankshaft  center  bearing — bush.     4  (102 

Crankshaft  rear  bearing — length       4.003 
Crankshaft  rear  bearing — bushing    I  11.12 

2  499    (grind) 

2.501    (ream  in  place) 

4057  (grind 
4  000 

4  000 

4  000    (.006  gjv.  in 
prac.) 

1045-OH 

Babbitt  lined  [iron;, 

Babbitt  lined  bronr, 
Babbitt  lined  bronzi 

1"7 

11)111 

2    Pi-ton — third  land  and  body 
Cylinder 

4.740 
4.7515 

4  7C,     grind 
-rind) 

Cast  iron 
Cast  iron 

in-.: 
1033 

2 

Crank  pin  diameter 
Crank  pin  bearing  diameter 

2.375 
2.377 

2.374    (grind) 
2.376    (ream) 

1045-OH 

Babbitt  lined  bron?e 

1075 
1071 

2    Piston  pin 
Piston  pin  bush 

l    1752 

1  3745   grind) 
1.3743  (ream  in  ass.) 

1020  SAE 

1093 
1033 

2 

Crank  pin — length 
Crank  pin  bearing — length 

3  000 
2  90S 

2  998    (grind) 
2.997 

in: 
1074 

1074 

3 

; 

Piston  rin'-  groove — width 
Piston  ring — width 

Piston  ring  gap 

.251 

.2487 

I  750 
.006 

.250    (turn) 
.2497  (grind) 

(grind) 
.003    (in  place). 

Cast  iron 
Cast  iron 

Cast  iron 

1018 
501 

3 

Crank  case  te  1  housini 
Clutch  case  snap  ring 

21.127 
21.125 

21.123 
21.121 

Aluminum 
Aluminum 

11(07 

107 

i 

-• 

2 
2 
:: 

rod — width  upper  pm 
Piston — between  1- 

Vslve  tappet 

Valve  tapi»  1 

Valve  tappet  roller  pin 
ippet  roller  hole 

;  pet — roller  width 
Valve  tappet — roller  slot 

Flat  end  tappet  roller  pin 
Slot  in  valve  tappet  guide 

2'.  Por 

2    .  I'  ,,r 

1    1247. 
1   126 

M  .010 
M  .010 

1   121     grind) 
1.125    (ream) 

.4995  (grind) 
.501    (grind) 

.493    (grind) 
.497 

.245 
.250 

1035  SAE 
Cast  iron 

1114  SAE 
Cast  iron 

Dr.  rod  or  1020  SAE 
1020  SAE 

1020  SAE 

llll  SAE 

Dr.  rod  or  1020  SAE 

TIMING  GEAR  TR.UN" 

107! 
1078 

1081 

in-i 

1U7' 

Part 

Crank  Case 
Cent  "- 

Gear  Centers 

Material 

-.nj 

I9S 

.500 

248 

.251 

1126  to  1129 
1129  to  1127 

1129  to  1130 

1130  to  112S 

5.250 
5.250 
7  125 
5.125 

5  250 

5 ,  250 
7  125 
5  125 

1126  is  1035—1129  is  semi-steel 

1127  is  1035  SAE 
1130  is  cast  iron  SAE 
112S  is  1035  SAE 

1117s 

Hill 
1002 

2 
3 

2 

Valve  stem 

^  aire  guide  bore 

Motor  front  support  trunnion 
Engine  front  support 

Water  pump  shaft 
Pump  shaft  bushing 

434 

1:7- 

5  000 
5.002 

.751 
75 

.433    (grind) 

1  ■; 

4.999 
5.001 

.750 
.752 

3140  SAE 
Cast  iron 

Cast  iron 
DFS 

1020  SAE 
26  S  \  1 

CI.I'TCH 

1058 
2901 

Pan 
No. 

Fit 
No 

PART 

MATERIAL 

IMS 
UO-i 

-,i)17, 
.-,!.:;:; 

2 

Clutch  shaft 
Brake  flange 

1.497 
1.501 

1   495    1  srind) 
1.499    (ream) 

SAE6120,  3120,  3320.  2.  .1 
1025  SAE 

1088 

1    p  imp  drive  shaft 
Oil  pump  shaft  bushing — lower 

..500 
.503 

.498 

.502    (ream) 

CRS 

26  SAE 

5012 

7,1)11 

3 

Clutch  housing  end  plate 
Clutch  housing 

9.249 
9.252 

9.247 
9.250 

Aluminum  SAE-21 
Muminum  SAE-31 

iii,i, 
ln-7 

2 

Oil  pump  drive  shaft 

Oil  pump  drive  shaft  bracket 

.500 
502 

.498 

.501     ,rean. 

CRS 
2§SAE 

5025 

1094 

3 

Clutch  driving  drum 
Flywheel  drum  recess 

11.500 

11  503 

11.496 
11.500 

Cylinder  iron 
Cast  iron  SAE 

1122 

ill- 

2 

Oil  pump  shaft — proper 
Oil  pump  body 

500 
5017, 

.4"- 
7,0115    ream) 

CRS 
Cast  iron 

5022 

5025 

- 

'  'hit  h  driving  disc 
Clutch  driving  drum 

S  773 
8.805 

S.76S  (pitch  dia.) 
8.S00  (pitch  dia.) 

CRS 
Cylinder  iron 

1003 
1128 

1 

Crankshaft 

'  L'.'ar 

2.000 

1   

1.999 

1.998    (ream) 

1045-OH 
1035 

VII', 
7,112  7 

- 

Clutch  driven  drum 
1  llutcfa  driving  disc 

6  205 
6.265 

6.200    (0.  D.l 
6.255  (inside  dia 

Malleable  iron 
CRS 

1002 
1001 

1 

Valve  guide 

.8765 
.8745 

.876 

.8755  (ream) 

Cast  iron 
',,  1  iron    3AI 

7,M' 
7,l.'7 

2 

Clutch  driving  disc— O.D. 
Clutch  driving  drum— root  of  teeth 

-  9687    r  „r  M.  .010) 
9.0364      9  0314 

Cylinder  iron 

1042 

lUI'l 

1 

Camshaft  bushing 
Cam  bushing 

2  502 
2  5005 

2  501     'tun,, 
2.4985 

25  SAE 
Aluminum  SAE-31 

5019 

2 

chit  h  driven  drum 
Clutch  driven 

5.999 
6.023 

-,  994  (pitch  dia  1 
6  rn-  (pitch  dia.) 

M:,l[,:il,le  iron 
CHS 

llll 
1 1  IS 

1 

Pump  drive  shaft 
Fan  drive  pulley 

1    1255 
1    1217, 

1 .  1245  (grind) 
1 .  1255  (ream) 

1045  OH 

Cast  iron 

5042 
5038 

.1 

Clutch  trunnion  screw 

Clutch  release  brg.  retainer  hole 

.623 

.f,2li 

.621      (grind  or 

polish) 
.624  (ream) 

CHS 

Malleable  iron 

lnr, 
inn 

2 

map  shaft 
mp  Rotor 

P,  tor,  pin  hole 

751 
751 

1  375 
1  3745 

.750 

.750    (ream) 

1.3745  (grind) 
1.375    (ream) 

1020 
26  SAE 

1020  SAE 
Cast  iron 

502  ' 

7,0.' 1 

:: 

Hutch  'lis,'  rivet  hole 
'!„•  1,  disc  ri/ct 

17,i',0  iP   or  M     010 

1 -,'.',    1'  or  M.  .010' 

Copper 

H77, 

I0,:i 

107., 

1H77, 

1 

Piston  pin  loci 
Piston  pin  1 

rew  tip 

P  hole 

21)0 

2-1 

2805 

.2815 

.280 

.2305  (ream) 

.2795 
.2805  (ream) 

3130  SAE 

SPRINGE 

1117., 
1117', 

Pari 

No. 

No. 

PART 

MATERIAL 

IM70 

ioi,-, 

1 

Piston  pin  1 

D  ■  rod 

1  828 
1  625 

1.627    (turn) 
1.624    (ream) 

28  S  v  1 
10:15  BAE 

711::- 
7034 

1 

Front  spring  rear  bracket  bushing 
Front  spring  rear  braokel 

1.129 

1    125 

1    127    '  ream  in 
place! 

1    124     1  reaml 

',,     \i 
Steel  casting 

llll 

1127 

1 

Pump  drive  shaft 
Pump  drive    ! 

1    27,1.-, 
1    27... 

1  2495  (grind) 
1.249    (ream) 

1045-OH 
1035  SAE 

7271 
7221, 

.1 

Front  spring  shackle  liolt 

Front  spring  shackle  ln.lt  li,,]r 

.872 
873 

S71      grind) 
.872    (ream) 

[020  SAE 
1 025  SAE 

till 
1117 

1 

Pump  drive  shaft 
Pump  coupling  flange 

7.505 
0 

7-,n 
.7495  (ream) 

1045-OH 

nil  -M 

7117, 
7035 

3 

Rear  spring  front  bracket  pin 
Rear  spring  front  bracket 

1  243 

1   217 

1.241    (grind) 
ream 

I020SAJ 

Steel  easting 

III.- 

1103 

' 

Pump  shaft  bushing 
water  pomp  cover 

1.065 

turn) 
1  062    (ream) 

Cast  iron  (SAE) 

7Hi'i 
7408 

1 

Rem  spring  rear  shackle  bushing 
Rear  ipring  lhackle — rear 

2  004 

2  1100 

2.002 
1.998    (ream 

II      U 

Steel  easting 

10-., 

Ii.-:. 

1 

Dil  pump  shaft — drive 
5il  pump  gear — driven 

500 
.500 

.498 

.501    (ream) 

CRS 
1114  SAE 

7416 

71(1- 

3 

.  rear  shackle  pin 
-hackle  pin  bore 

1   241 
1   217 

1.241    (grind) 
1.246   (ream) 

Mr,  I  casting 

1122 

112(1 

IIKl 

1019 

II)),", 

lo.ri 

1102 
1103 

1 
1 

3 

)il  pump  gear  —drivel 

>ank  shaf*  t 
'rank  ,  sac 

rod  -low,r  end 

rVater  pump  body 
Vatcr  pump  cover 

.500 
500 

a  002 

2    -7., 

2  870 

1. 1.1)11 

5.997 

.501 

3  000 

2   -71 
6.002 

-,    ','.- 

('US 
3130  SAE 

Babbitt  lined  1  rot  te 
\luminum  SAE-31 

Babbitt  lined  hronr.e 

Cast  Iron  (SAE) 
Cast  Iron  (SAE) 

7207 

7416 
7298 

740.1 
7lo'i 

2 

2 
2 

in'  shackle  i"'li 

Iron!  sj.rn,,.  eye  beshing  hole 

Rear  spring  shackle  pin 
Hear  sprinc  (rot 

Rear  spring  shackle  Iwr 

hackle  bar  i„,  h  hole 

.872 
.876 

1  21:1 
1    27,2 

1    71', 
1    77,00 

.871    [grind 
s72  (ream  in 
plat  ■ 

1   211     .grind) 
1  247    (ream  in 

placi 

1    711 
1   7 1-7, 

place) 

[020    U 
28  SAE 

1020  SAE 

1 1 1 1     U 
26  SAE 
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Fit 

it    ihp  left,  such  as  1. 

2,  3  and  4.  in.li                        tss  of  fit_ 

OS    follow 

s:   Xo.   1— Press  fit;  No. 

2—  Running  fit;   No.   2 

— ( Clearance   tit; 

No.   4— snrmK   nt 

TRANSMIT 

sinv 

REAR  AXLE 

Part 
No. 

1  it 

No 

PART 

MATERIAL 

I'art  1  Fit 
No.     No. 

PARTS 

MATERIAL 

5534 

1 

rVan-missior,  countershaft 

2.131.1 

2  1307)  (grindl 

3320  SAE 

6204      1 

Housing  sleeve  (print  dim.) 

4  131 

1  1  !9  seleetiwfit) 

1130  SAE 

5531 

Countershaft  Rears 

2.130 

8.129      Lrind) 

>320.  3320.  2345.  3350  SAP 

6202 

Sousing — bore  (print  dim.) 

4.132 

4.130  (15  ton  pres- 

'ast  steel 

5592 
5591 

1 

dler  gear  bushing 
leverse  idler  gear 

1.62S 
1.625 

1   624      crind) 

26  SaE 
'320,  3320.  2345.  3350  SAE 

6204 

624.1 

3 

dousing  sleeve 
Irake  anchor — bore 

4  131 
1  132 

4.120 
4.130 

11.30  SVE 
020  or  cast  steel 

5593 
5511 

3 

teverse  idler  gear  shaft 
teverse  idler  gear  shaft  bore  in 
rase 

1.249 
1.250 

•rind) 
1 .249  (ream) 

2320  SAE 
Aluminum  S\E-31 

6204 

6218 

3 

leeve 
lousing  sleeve  bearing  (roller) 

4  123 
4.125 

ill      .-rind) 
4.126 

1 SAE 

5551 
5562 

3 

Vans,  main  shaft — too  of  keys 
Vans,  sliding  gears — key  bottoms 

2.245 
2.290 

2  240  (grit 
2.310  broach) 

320  3320  "345.  3350  S\F 
i   2345.  3350  SAE 

62S1 
62S2 

3 

axle  shaft  spline — top  of  keys 
Axle  shaft  drive  flange— bottom 

2  983 

2.97.3    fd-iving 
flan-e 
w-,s    sh'nnl- 

1140  SAE 

5551 

3 

Vans,  main  shaft — bottom  of  keys 

1.9105 

1.9085  (e  rind) 

3O0  3320  2315.  3350  S\F 

of  keyway 

3  000 

2.998     on  th..  axl» 

5562 

Vans,  sliding  pears— key  tops 

1.913 

1  012    (grind) 

320]  7,320.  2345.  3350  S1E 

shaft) 

1130  S\E 

5551 

5562 

Vans,  main  shaft — key  width 
Vans,  sliding  gears — keyway 

.556 
.564 

.553    (grind! 
.560  (broach) 

310  3?on.  2315.  3350  SaP 
320.  3320.  2345.  3350  SAE 

6231 

62  >2 

:: 

Axle  shaft  spline — Itottom 
top  of  keys 

2  571 

2  -573 
2.563 

1140SAE 

1130  SAE 

5571 
5562 

2 

Trans,  shift  forks — bottom  jaws 
Shift  fork  groove  diameter 

2.770 
2  750 

2.760 

2  74.". 

1025,  10'<5SaE 
320,  33211.  234",.  33.50  SAP 

6231 

6232 

4 

Axle  shaft  spline  key — width 
)rive  flange  keyway — width 

466 
.464 

.464 
.462 

140  SAE 

5571 
5562 

2 

Trans,  shift  fork — thickness 
Trans,  shift  fork  groove — width 

.433 
.438 

.429 

.436  (erind  or 
polish) 

1025,  1035  SAE 

6222 
6325 

3 

Vorm  sear  bore — spline  top 
differential    case    tongue    side — 

1.650 

11.645    (generated! 

a"c  pace   1316 

spline  bottom 

11  631 

11.622    (gencated) 

020  or  steel  casting 

5563 
5565 

3 

sliilin"  gear  bubs 
Sliding  gear  hub  hole 

!  875 
3.862 

rind) 
3.860  (grindl 

1020,  2345  SAH 

11.  234.5.  3350  SAE 

6222 
6325 

3 

tVonn  gear  bore — spline  bottom 
'               1    ease   tongue   side — 

11.786 

1 1 . 769    (generated) 

3ee  page  1316 

5593 

1 

■     car  shaft 

1   247 

1  246    -rrind) 

2320  S\E 

spline  top 

11  758 

1 1 . 755    'generated) 

020  or  steel  casting 

5592 

Reverse  id  or  gear  bush. — bore 

1.251 

1.250    (ream) 

26  S  \E 

6326 

3 

3iff.  case  recess  side  counterbore 

10.376 

10.375 

1020  or  steel  casting 

5571 

3 

TV.ans.  shift  fork  bore 

v'.l 

860      ream) 

1025,  1035  SAE 

1,327, 

Di:T.     case     ton-tie     side     fit     ill 

557S 

Trans,  shift  fork  rod 

.S595 

rind, 

1020.  1010  SAE 

counterbore 

10.376 

10  37,5 

020  or  steel  castinc 

7037 
5511 

3 

T'ans.  f-ont  han  'er— bore 
Trans,  front  trunnion 

6  006 

6.000 

6  00 1 
7,  998 

6326 
6222 

1 

Differential   case   recess   side   fit 
in  counterbore 

11    768 
11.766 

11.7C6 
11.764 

1020  or  steel  casting 
See  page  1316 

C 

EAR  DATA 

m  '"  "' 

6326 

DiTerential  case  recess  side  width 
to  shoulder 

.7443 

.7043 

020  or  steel  casting 

5511 

enters 

6.004 

6.000 

6325 

Di'Tiaeiiti  ,1  case  tongue  side  width 

.752 

750 

1020  or  steel  casting 

5565 

'1  9t  gear  maximum  pitch  diam. 

3   7-M 

6222 

ear  hub  thickness 

1.503 

1.500 

Seepage  1316 

minimum  piteh  diam. 

B  798 

Differential  side  gears  and  wash- 

Make  allowance  of  plus  or 

5534 

Countershaft  (rear  max.  pitch  d. 

3.198 

-1  400 

5.456 

minus   for    pincb    fit   0 

Countershaft  gearmin.  pitch  d. 

3. 134 

6325 

1  fat.  b  t    e  u  fa  es  in  ease 

5  508 

5.504 

D  gear. 

5534 

Add  other  eears 

,„;j<, 
6330 

3 

DiTeretili  il  s(,i  |er  pin  diameter 

1  375 

1.373    (grind) 

2315  SAE 

STr 

ERINGdaVR 

6,;j5 

6330 

032i) 

2 

Spider  pin  hole  in  housing 

DiTerential  spider  pin  diameter 
DiTerential  pinion — '..ore 

1.376 

1.37.5 

1  373    On-ind) 
1  377    (-rind) 

1020  or  steel  casting 

2315  SAE 

2315  S\E 

Part 

I  if 

1.375 
1  379 

No. 

No. 

PART 

M \TERIAL 

6  ;..;ti     2 

pider  bore 

4  255 

4  253    (erind) 

231.5  SVE 
2315  SAE 

7529 

.Jacket    bushing — upper 

1.S72 

1.871     (tin    and 

6323 

Differential  side  gear  hub 

4.549 

4.247    (grind) 

sweat  in 

26  SAE 

6224 

;; 

Worm  shaft  diameter 

2  5635 

2  5630  (grind) 

1120  SVE 

7.577 

Jacket  tube 

1.875 

place' 
1.S73     - 

6556 

Worm  shaft,  bearing  diameter 

2.5630 

2.5640 

tube) 

I6B.W.G.C.065) 

62  si 

3 

Axl  ■    shaft     differential    end- 

7526 

1 

I'l^ver  housing  cap  bushing 

1   s77 

1.876 

26  S  \Y. 

6328 

Side  gear  splines — bottom 

0  033 
3  00.5 

2  97S    ("rindl 
2.995    (broached) 

3140  SAE 
2315  SAE 

750  n 

p  bore 

1.S75 

1.873    (ream) 

Malleable  iron 

62 -I 

:; 

Ule    shaft     differential    end- 

7531 

1 

Pedal  shaft  bushing 

1.253 

12.il 

.>,,  BAR 

spline  bottom 
Si  Ic  gear  Bpline— kej  tops 

2  576 

2  573 

3140  SAE 

7508 

Pedal  shaft  hushing  liore  in  cap 

1.250 

ream) 

Malleable  iron 

632* 

■   7is| 

2.579    (grind) 

2315  SAE 

1 

Steering  enhunn  shaft  bush.  O.  D 

2.3145 

2.3135 

v,  <\r 

6281 

, 

\xl-     shaft     differential     end- 
lav  width 

Housing  liore — column  busning 

2.3125 

2.3105 

Malleable  iron 

.466 

.464 

3140  SAE 

7510 

Steering  column  shaft 

1.468 

rind)    A 

6323 

Side  gear  keyway— width 

.471 

.467 

2315  SAE 

inch  wall 

Seamless  steel  till* 

6205 

3 

Worm  gear  carrier  step 

15  995 

15  993 

Malleable  iron 

7521 

racket  busliil 

1.471 

1.469     n 

16      '-1 

6202 

\\lc  housing  bore 

16.01)11 

15.904 

Cast  or  pressed  steel 

::,ii 
752J 

:; 

Steering  column  shaft 
Steering  column  coupling 

1.479 
1    182 

1.477     grindl     ■ 
in.  wall 
1   180    (ream) 

tee!  tube 
DPS— malleable  iron 

6263 

624s 

1 

Brake  anchor  pin  (press) 
01  pin  hole 

1    127 
1.125 

1.126    (tnml 
1.124    (ream) 

3120  SAE 

1025  or  cast  steel 

6202 

3 

Rear  axle  housine  flange 

9.252 

9.249 

Cast  or  pressed  steel 

750 

3 

.  ing  cap 

2.9985 

2.996 

Mallcableiron 

624  s 

Drake  anchor  casting  recess 

9.257 

9.253 

1025  or  cast  steel 

,,. 

l  ing  Itore 

3.000 

1.9985   ream) 

Malleable  iron 

7501 
752 

2 

I'pi«t  housing  cap  bushing  bore 

1.5145 
1  516 

1.5135  (-rind) 
1.515    (lineream) 

1020     U 

a,    JA1 

6536 
6539 

3 

Rear  wheel  hub 

Rear  wheel  hub  flrngo  bore 

7.008 

8.004 

7.992 
8.000 

Malleable  iron 
Cast  steel 

765 

ft  bushing  bore 

1  000 
1.003 

B 
1.001    (lineream' 

n 

6282 

67,;;. 

3 

;,  u   1  I,  shaft  drive  plate 
Rear  wheel  hub  fiance  —recess 

9,250 
9.257 

9.245 
9.252 

3130  SAE 
Cast  stee 

750 

:; 

i  ;r  taming  cover  (pr.) 

6.124 

6.122 

Malleable  iron 

6251 
6251 

Brake  shaft 

Brake  shaft  bushing — bore 

1   252 
1.262 

1.248 

1.259     (ream   in 

1020  SAE 

750 

ing  bore 

6.123 

M  illeable  iron 

place) 

20  SAE 

755- 

2 

Worm  wheel    heft 

Worm  wheel  bushings  bore 

1  996 
1.999 

1.997 

2  000    (ream   in 

Ll 

625 

1     theoretical    top    d 

1.219 

1.209 

1020  SAE 

752 

752 

2 

Spirt  lube  bushing  O.  D. 
Sporlt  lube  liore 

.380 

place) 
.:".7f    (ream) 

I6BWG    • 

625 

625 
625 

Bra! ., -shift  theoretical  bottom  0 
serration 

fl  serration  top 
Hrakeshaft  serration  bottom 

1   141 

1  203 
1  145 

1.131 
1.205 
1.147 

1020  SAE 

1020  SAE 

752 '      2 

.3135 

.3115 

CRS 

625 

rrations 

752 

S;sark  tube  bushing  bore 

.315 

lirass  tubing 

637, 
637 

retical  top  of  serratioi 
uevet     theoretical     bottom     0 

1.143 

1.141 

in;.-,  SAE 

752 
751 

2 

Spark  tuhe 

ackct 

.505 

ream) 

Steel  tubing 
M  illi  al  le  iron 

837 

■  ition  top 

Uom 

1.221 
1 .  153 

1  211 

1.219 
1  151 
1.209 

10    ■  1  A] 
ni.;7,  SAE 
1035  SAE 

750 

Worm  gear  thickness 

1.625 

1  622 

637 

Angle  of  serrations 

9  degrees 

754 

1-7 

185 

7504 

St                             ■  'ii^intr 

2  000 

1.995 

625 
621 

1 

press) 

11  bushing  liore  in  brak 

1.502 

1.490 

1.501 
1  407 

26  SAE 

c  with  M'h  limit  -■<■»> -nd  low 

mit  m>->'«  =   O'O-   Inn   ,- 

1025  or  cast  steel 
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r3 

5-85  sale.  SAE  ht.  "B" 

None 
None 
None 
None 

None 

l-hoal  I"  1600,  lh.  20m. 

Quench  in  water 

3    draw  at  050,  lh.  20m. 

1.  Heal  1525  plus  or  minus  10 

2.  Rehl   1425  plm  or  minus  id 
Quench  in  oil.   4.  Draw  to  hardness 

None 
None 

1.  Heat  1525  plus  or  minus  10. 

2,  Cool  slowly.     3.  Quench  in  oil, 
4.  Draw  to  hardness 

1.  Heat  1525  plus  or  minus  10 

2.  Cool  slowly.    3.  Quench  in  oil. 
4.  Draw  to  hardness 

None 

None 

1.  Heat   152.5  plus  or  minus  10.     2. 
Cool  slowh     3.  (Jucnch  in  oil.    4. 
Draw  to  hardness 

None 
None 

1 

1 

Case  hard.  Vs-A 
SAE  hi.  "h" 

Draw  at  1000 

SAE  ht.  "II" 

SAEht,  "11" 

None 

SAEht.  "II" 

Heat  1510-15:1(1 
(Jucnch  in  oil 
Draw  at  850-900 

SAEht.  "P"l 1  slowly 

Heal  1425  plus  or  min.  Hi 
Quench   spline, I   end   in 

water;  whole  pieee  in  oil. 

Heat  [525  plus  or  min.  10 

Cool  slowly.    Reheat 
1425   plus  or  minus    10. 
Quench  in  oil.    Draw  to 
hardness. 

SAEht.  "P" 

SAE  I'i.  "P" 

Carb.  at  16.50  plus  or 
minus    HI.     Cool  in   box 
111   to  [575  plus  or  minus 
10,    Quenohinoil.  Debt 

to  1425  phis  or  minus  11) 

Quench  in  water. 

Heal  to  1525  plus  or 
minus  10.    l)u  inch  in  nil 
Ht.  to  1350  plus  or  minus 

10.    Quench  in  oil.    Ht 
to  750  plus  or  minus  10 

Cool  slowly 

SAM  ht.  "P" 

Ht,   1.525  plus  or  minus 
IP     Cool  slowly.    Ht.to 
1425   plus  or  minus    10. 
Quench  in  oil.    Draw 

Carb.   at    165(1   plus  or 
minus  10.    Cool  in  box, 
Ht   to  1575  obis  or  minus 
HI,    Quench  in  oil.  Heat 
to  1  (25  plus  or  minus  10. 
Quench  in  water. 

| 

- 

80  nun 

33-38 
45-50 
45-50 

32  inin. 

35- 1 1 
70-00  on 

splilles 

10-50  on 
neck  am' 
shoulder 

30-40 

35-44 
35-44 

70  min, 

35-4 1 
30-40 

70  min. 

(0 

z 

1020 

1025 
3130 

2320 
2320 

1035 
1035 

1010 
1040 

1040  L 

1040 
1040 
1020 

1040 
1040 

1020 
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1 

I.  Heat  at  1000  for  2  hr.    2.  Cool 

in  air 

1.  Carb.  ,V  10-11  hr.    2.  Dip  from 
i»ii  in  ml  r     :!.  Heat  at  1400,  40 
min.    4.  Quench  in  water 

1.  Carb.  ,",,  10-11  hr.    2.  Dip  from 
pot  iii  water.    3.  Heat  at  14011,  40 
min.    t.  Quench  in  water 

1.  Carl,,  h  at  1700,  10  hr.    2.  Dip 
from  pot  i-i  water,    3.  Reheat  at 
luin,  .",ii  min,    4.  Quenoh  in  water 

32-40  side.     1.  Heat  at   1500.     2. 
Quench  in  water.    3.  Draw  at  1000 

z    z 

sVi 

- 1° 

■si-! 

-~  r  I 

2  si 

—  =  2 

~-§5  — 
■fig3'! 

—  .E  ^  J: 

—  1  ~r-  1 
-idtca 

z    z 

None 
None 

1.  Heat  at  1500,  2  hr.    2.  Quench  ill 

nil.    3.  Draw  at  1150-1225,  2  hr. 

1,  licit  at  1500,  .M.r.    2.  Quench  in 
nil.    3.  Draw  at  1150-1225,  2  i . 

Mono 

1.  Heat  at  1550,  1  lir.    2.  Quench  in 
oil.    3.  Draw  at  1100,  I  hr. 

1.    Carb.    A    »'    1650.    12    hr.      2. 
(in, iiih  from  pot  in  oil.    3.  Reheat 
at  1550,  2  hr.    4.  Quenoh  in  water. 
5.  Draw  threads  in  lead  at  1400.    0. 
Draw  taper  at  850-     7.  Draw  in  nil 
at  350 

1.  Carb.  in  cyanide.    2.  Quench  iu 
water 

1.    Heat    at    1500,    4-411    rain.      '-'. 
Quench  inoil.  3.  Draw  at  900. 30  min. 

1    Carb.  m   nyani.le,   30  min.     2 
Queni  li  in  water 

1.   Carb.  in  cyanide,    :0  min.     2, 
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Heat  Treatment  of  Parts — Continued 


June  16,  1921 


Class  "B"  SAE  1114  Steel  Parts 


Part  Name 

Requirements  on  Drawings 

Revised  Requirements 

Which  May  Be  Made  of  Cc 
mercial  Screw  Stock. 

m- 

Part  No. 

Steel  No. 

Hardness 

Heat  Treatment 

1 

No. 

Brin. 

Seler. 

Part  No. 

Name 

lei/d 

1261-V 

Oil  relief  valve  body 
Dowel,  magneto 

1 

1248-V 

2 

73S3-W 

Hook,  towing  (R.  H.) 

1035 

38  min. 

SAE  ht.  "H" 

*Jone 

12S7-V 
1172-V 

Dowel,  oil  pan 
Handle,* oil  gauge 

2 

73S4-W 

look,  towing  (L.  H.) 

1035 

38  min. 

SAE  ht.  "H" 

None 

5756-V 
1293-V 

Nut,  accelerator  pedal  stop 

Nut,  connecting  rod  oil  tube  clips  (Castle) 

1 
4 

7401-W 

lunette 

1020 

Anneal  after  forging. 

None 

8223-V 

Nut,  dis.  set  screw  lock 

1 

Heat  1450-1500.  Quench 

7632-V 

Nut,  expansion  pipe  packing  flange 

3 

moil 

1334-V 
7632-V 

Nut.  fan  spindle  clamp 
Nut.  fan  bracket  stud 

1 
4 

7402-V 

'in,  rear  spring  front 
jacket 

1020 

80  min. 

Carb.  A-& 

None 

5756-V 
5756-V 

Nut,  fan  spider  screw 
Nut,  gear  case  cover 

4 
16 

5457-V 

Nut,  generator  shaft  bearing  cage  (Castle) 

4 

7305-W 

Clip,  rear  spring 

2330 

40  min. 

3uench  in  oil  at  1535  to 

None 

1255-V 

Nut,  governor  rod  tube  lock 

1 

1565.    Draw  at  900-1000 

1286-V 

Nut.  governor  rod  joint  ball  stud 

2 

1286-V 

Nut.  governor  rod  lock 

1 

7407-V 

Srut,  rear  spring  clip 

3135 

Quench   in  oil  at   1535- 
1565.    Draw  at  S00-1000 

None 

5756-V 
5756-V 
5756-V 

Nut,  inlet  to  expansion  manifold  stud 

Nut,  oil  pan  screw 

Nut,  thrust  plunger  stop  screw 

4 
32 

7414-V 

Pin,  rear  sprint:  shackle 

1020 

Ml  inn, . 

Carb.  A-ft 

None 

5756-V 
12S6-V 

Nut,  water  pipe  stud 

Nut,  water  pipe  coupling  flange 

8 
2 

7505-X 

Worm  wheel,  and  shaft 
(steering) 

1020 

10 
teeth    30 

Carb.   wheel   vV      Heat 
treat  shank 

1.  Carb.  A  all  over  at  1650.  11  hr. 

2.  Heat  all  over  in  sq.  pas  furnace  at 

1329-V 
1322-V 

Nut.  taper  fan  adjusting  screw 
Nut,  taper  coupling  flange 

1 
3 

1600,   45  min.     3.   Quench   in   oil. 

1322-V 

Nut,  taper  water  pump  rotor 

1 

shank 

4.  Reht.  head  only  at  1420,  30  min. 

5.  Quench  in  water.    6.  Draw  shank 
at  1150,  10  min.  (cool  in  air).    7. 
Draw  all  over  at  350,  30  min. 

128S-V 
7607-V 
5752-V 
5751-V 
70S0-V 

Nut,  taper  oil  pump  drive  shaft 

Screw,  accelerator  pedal  stop 

Screw,  breather 

Screw,  coil 

Screw,  fly  wheel  cover  _ 

i 

2 

7506-W 

Worm  (steering) 

1020 

75-90  top 
teeth 

Carb.   worm  A-     Heat 
tr.-nt  shank 

1.  Carb.  A  at  1650,  11  hr.    2.  Heat 
in  lead  at  1600,  20  min.    3.  Quench 

1637-V 
1316-V 

Screw,  gas  feed  pipe  clip 
Screw,  governor  lever  spindle 

i 

i 

30  min. 

in   oil.     4.    Anneal   worm    part   in 

5752-V 

Screw,  oil  pump  body 

4 

• 

shank 

cvanide.     5.  Cool  in  air.     6.  Reht. 
at    1420,   20  min.     7.   Quench  in 
water.     8.  Draw  end  at  1200.    9. 
Draw  all  over  at  350,  30  min. 

5751-V 
1415-V 
5752-V 
1309-V 
1201-V 

Screw,  oil  pump  drive  shaft  bracket 
Screw,  oil  pump  drive  shaft  bracket  cover 
Screw,  pump  shaft  housing  cover 
Socket,  governor  rod  ball  joint 

Stud,  generator  shaft  bearing  cace 

1 
1 
3 

2 
4 

7507-W 

Steering  arm 

3130 

35-45 

SAE  ht.  "H" 

1.  Heat  at  1550,  30  min.    2.  Quench 

1311-V 

Stud,  governor  rod  ball  joint  ball 

2 

in  oil.  3.  Reht.  at  1150-1200,  45  min. 

100-i-V 

Stud,  water  pipe 

8 

4.  Cool  in  air 

I76M 

1752-V 

Body,  oil  relief  valve 
Handle,  oil  gauge 

1 
1 

7532-V 

Collar,  thrust,  outer 

3120 

Case  harden 

None 

1331-V 
1136-V 

Screw,  expansion  pipe  packing  flange 
Screw,  fan  adjusting 

3 

1 

7533-V 

Collar,  thrust,  inner 

3120 

Case  harden 

None 

7030-V 
1338-V 

Screw,  fly  wheel  cover 
Screw,  fan  spider 

4 

7542-V 

Tin,  Ratchet 

Drill  rod 

Harden 

1.  Heat  in  sq.  gas  furnace  at  1400, 
10  min.    2.  Heat  on  plate,  30  min. 
3.  Quench  in  water.     4.  Draw  at 
125,  20  min. 

1637-V 
1207-V 
1416-V 
5752-V 
5752-V 

Screw,  gas  feed  pipe  clip 

Screw,  gear  case  cover 

Screw,  generator  set 

Screw,  governor  adjusting  spring  cage 

Screw,  governor  lever  bousing 

1 

16 

3 

754 1-V 

Washer,  worm  wheel 
thrust 

ioio 

( Jase  harden 

l.Carb.  Aat  1650,  7';hr.    2.  Cnol 

1316-V 

Screw,  governor  lever  spindle 

1 

in  carbonizing  material.    3.  Heat  in 

1285-V 

Screw,  magneto  coupling  flange 

4 

furnace  at  1400,  10  min.    3.  Quench 

5201-V 

Screw,  oil  pan,  long 

32 

in  oil.    4.  Draw  at  350,  20  min. 

5752-V 
5752-V 

Screw,  oil  pan,  short 
Screw,  oil  pump  body 

6 
4 

7602-V 

Pin,  yoke  end 

C.  R.  S. 

70  min. 

Carb.  A-A  harden 

None 

5751-V 
1415-V 

Screw,  oil  pump  drive  shaft  bracket 
Screw,  oil  pump  drive  shaft  bracket  cover 

1 

7677-V 

Pin,  brake  equal  lever 

1114 

70  min. 

Carb.  A-sV  harden 

None 

12S5-V 
1324-V 
5752-V 
1277-V 

Screw,  pump  coupling  flange 
Screw,  pump  cover 
Screw,  pump  shaft  housing  cover 
Screw,  rear  bearing  filler  block 

2 
8 
3 
2 

Fits,  Tolerances  ai 

id  Heat  Treatments 

1064-V 

Screw,  camshaft  and  idler  thrust  plunger 
stop                             . 

2 

Applied  in 

Production 

10S2-V 

1327-V 
5752-V 

Screw,  valve  tappet  adjusting 
Screw,  water  pump  bracket  cap 
Screw,  water  pump  tee 

8 
4 
2 

(Continued  } 

rom  page  1316) 

1309-V 
7597-V 

Socket,  governor  rod  ball  joint 
Stud,  accelerator  pedal 

2 

1 

Front  Axle  and  Steerin; 

I-beam  design  with  Elliott 

X,  Gear — The  front  axle  is  of 
type  steering  knuckles  fitted 

1030-V 
1201-V 
1311-V 

Stud,  fan  bracket 

Stud,  generator  shaft  bearing  cage 

Stud,  governor  rod  ball  joint  ball 

4 
4 

2 

with  taper  roller  bearings 

in  the  wheels  only.    The  king 

1007-V 
1194-V 

Stud,  intake  and  expansion  manifold 
Stud,  intake  to  expansion  manifold 

12 
4 

pins  are  held  fast  in  the  k 

nuckles  and  turn  in  bushings 

1029-V 
100S-V 

Stud,  valve  tappet 
Stud,  water  pipe 

4 
8 

fitted 

in  the  axle  yo 

ke.    Tl- 

e  steer 

ing  g 

jar  is  ot  the  cc 

n- 

1079-V 

Tappet  valve 

8 

ventional  fore  and  aft  worm  and  gear  type,  fitted  with 
ball  thrust  bearings,  the  gear  having  a  full  circumfer- 
ence and  the  spark  and  throttle  control  being  on  the 
outside. 

Clutch— The  clutch  is  of  the  dry  multiple  disk  type 
and  has  19  plates,  of  which  9  are  faced  with  woven  asbes- 

fabric.     The   clutch   is   enclosed   by   a   bell-housing      dustries,  the  maintenance  of  which  on  a  definite  scale  ot 


tion   is  employed  to  relieve  the  bolts  which  clamp  the 
worm  gear  to  the  differential  case  from  shearing  strain. 

A  RESOLUTION  has  been  moved  in  the  British  House 
of  Commons  to  give  protection  to  certain  "key''  in- 


bolted  to  the  crankcase. 

Universal  joints  are  of  the  yoke  and  cross  type  and 
are  enclosed  in  a  pressed  steel  casing.  The  propeller 
shaft  ends  are  splined  and  welded  into  the  tubular  pro- 
peller shaft. 

Rear  axle  is  of  full  floating  type  with  the  worm  gear- 
ing, the  differential  being  of  the  bevel  gear  type 
with  four  pinions.  Taper  roller  bearings  are  used.  The 
axle  shafts  are  splined  on  both  ends,  one  end  sliding  into 
the  splined  differential  gear  ami  the  other  end  shrunk 
into  the  driving  flange.  The  worm  gear  is  provided  with 
splines  cut  on  the  inner  circumference  and  fits  over  the 
differential  case,  which  is  also  splined.     This  construc- 


magnitude  is  regarded  as  being  in  the  national  interests. 
The  list  of  industries  includes  magnetos,  metallic  tung- 
sten, ferro-tungsten,  and  manufactured  products  of  me- 
tallic tungsten,  and  compounds  of  thorium,  cerium,  and 
the  other  rare  earth  metals,  and  all  synthetic  organic 
chemicals.  The  proposal  is  that  on  all  these  articles  an 
ad  valorem  duty  of  33'.,  per  cent  shall  be  imposed.  A 
similar  duty  should,  it  is  suggested,  be  placed  upon  other 
articles  which  may  be  offered  for  sale  in  the  United  King- 
dom at  prices  beiow  the  cost  of  production  or  at  prices 
which  by  reason  of  the  condition  of  currency  are  below 
the  prices  at  which  similar  goods  could  be  profitably  manu- 
factured in  the  United  Kingdom. 


.nine  in,  mm 
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FORUM 


IN  planning  the  Forum  department  for  the  Engineering  Number  of  Automotive  Industries,  a  goodly  num- 
ber of  engineers  were  asked  to  contribute.     In  each  case  a  question  was  suggested,  but  it  was  made  plain 
to  the  engineer  that  his  most  advanced  thought  was  requested.    As  was  the  desire  in  the  planning,  a  num- 
ber of  the  contributors  have  entirely  ignored  the  question  sent  to  them,  and  have  written  the  thought  upper- 
most in  their  minds. 

The  Engineering  Staff  of  Automotive  Industries  believes  that  this  presentation  of  engineering  opinion 
is  unique  for  this  field  of  thought.    Our  hope  is  that  the  discussion  will  not  end  here.     The  Forum  is — as  it 

always  has  been — open  to  the  thought  in  the  industry.     Further  discussion  of  the  points  presented  here 

or  others  the  reader  may  have  in  his  mind — is  invited.  Such  a  discussion,  whether  it  is  a  presentation  of 
opinions  or  the  asking  of  questions,  is  the  most  profitable  kind  of  co-operation.  The  door  is  open  to  each 
reader. 

We  invite  you  to  participate  in  the  feast  of  divergent  opinion  we  have  prepared  with  the  help  of  the 
automotive  community : 

The  Next  Step  in  Engine  Design 


Elimination  of  Throttling  Under  Light 
Loads 

Editor,  Automotive  Industries: 

In  my  opinion  the  most  logical  step  in  rendering  auto- 
mobile engines  more  efficient  under  average  working 
conditions  is  to  eliminate  throttling  and  low  compression 
under  light  loads,  just  as  was  done  with  steam  engines 
during  the  development  of  that  industry. 

History  will  repeat  itself.  For  seventy  years  steam 
engines  rejected  the  steam  at  boiler  pressure,  then  Watt 
introduced  complete  expansion  and,  with  a  few  other 
minor  improvements,  obtained  four  times  the  power  per 
pound  of  coal. 

For  twenty-five  years  automobile  engines  have  been 
releasing  the  burning  gases  of  the  working  stroke  at 
less  volume  than  was  compressed,  rejecting  more  than 
40  per  cent  of  the  heat  units  to  the  exhaust. 

For  over  100  years  steam  engines  were  governed  by 
throttling  the  intake  with  a  butterfly  valve,  reducing 
the  initial  pressure  and  efficiency  with  the  load. 

Ever  since  the  birth  of  the  automobile  engine,  always 
too  large  for  the  average  load,  its  output  has  been  con- 
trolled by  the  braking  effect  of  throttling  the  intake, 
thereby  lowering  the  compression  and  the  thermal  effi- 
ciency. 

Complete  expansion  in  an  internal  combustion  auto- 
mobile engine  is  more  practicable  than  in  a  steam  engine, 
because  we  have  no  cylinder  condensation  to  contend 
with,  yet  builders  of  auto  engines  have  been  and  are 
still  vying  with  each  other  to  see  which  can  get  the 
most  horsepower  per  unit  of  piston  displacement  when 
volumetric  efficiency  has  nothing  to  do  with  the  outpul 
per  unit  of  fuel  consumed. 

As  the  average  working  condition  of  the  automobile 
engine  is  from  one-fifth  to  one  quarter  of  its  full  ca- 
pacity, it  must  be  designed  to  give  a  higher  efficiency 
at  these  loads. 

A  complete  expansion  cycle,  developing  30  per  cent 
thermal  efficiency  at  full  load,  permits  of  increasing  the 
compression  and  decreasing  the  fuel  content  as  the  load 


becomes  lighter,  thereby  eliminating  the  braking  effect  of 
throttling  and  the  thermal  losses  of  low  compression. 

The  automobile  industry  is  in  a  rut,  worn  deep  by 
continually  following  primeval  practice  of  throttling  the 
gases  during  the  induction  stroke  to  control  the  speed 
and  output,  thereby  turning  into  useful  work,  during  the 
average  load,  but  one  gallon  of  gas  for  every  ten  put 
into  the  fuel  tank. 

Such  a  policy  may  have  been  permissible  when  fuel 
cost  less  than  maintenance  and  automobiles  were  taxed 
according  to  their  piston  displacement. 

Now,  however,  it  would  be  most  unwise  to  design  and 
build  engines  along  the  customary  and  standard  lines 
if  better  thermal  efficiency  is  desired,  and  twenty-five 
years  of  high  volumetric  but  low  thermal  efficiency 
should  not  be  extended  or  prolonged  in  this  progressive 
age,  especially  now  that  our  fuel  consumption  is  ap- 
pn  aching  nature's  supply. 

C.  E.  Sargent. 


Research  in  Vaporization 
Editor,  Automotive  Industries: 

Answering  your  letter,  in  which  you  ask  the  following 
question:     What  do  you   regard  as  the  next  logical    step 
in    rendering    automobile    engines    more    ellii 
operating  conditions?  I  would  answer  as  follows: 

A  proper  device  for  furnishing  a  thoroughly  vaporized 
mixture  to  the  cylinder  at  a  relatively  low  temperature 
and  a  combustion  chamber  which  will  burn  this  mix- 
ture entirely  free  from  knocks  at  all  loads  and 
and  with  higher  compression  ratios  than  possible  at 
present;  namely,  I1.. -I  and  above  without  the  use  of 
dopes. 

The  nexl  step  is  an  engine  which  will  handle  any  fuel 
bj  the  use  of  dopes  with  high  air-cycle  efficiency  and 
high  combustion  efficiency,  which,  combined,  mean  high 
thermal  efficiency . 

We   do   not   feel   a   satisfactory    vaporization 
has  yet  been   produced   to   furnish   a   proper  mixture  to 
I hi   •    linder  with  440  degrees  end  point  fuels  under  vary- 
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ing  conditions  of  speed,  load  and  rapidly  changing  de- 
mands of  load  and  speed. 

The  reason  this  has  not  been  accomplished  is  because 
there  has  been  too  little  real  research  and  too  much 
experimental  development,  without  the  groundwork  of 
true  research  as  a  guide. 

We  expect  to  attack  the  problem  along  this  line. 

H.  L.  Horning, 
Waukesha  Motor  Co. 


Refinements  in  Engine  Design 

Editor,  Automotive  Industries: 

In  reply  to  your  question,  "What  changes  in  passenger 
car  engine  design  do  you  advocate  to  render  these  en- 
gines more  economical  under  average  operating  condi- 
tiors?"  one  may  almost  answer  "None."  Refinements  in 
design,  "Yes."  Better  construction,  higher  mechanical 
efficiency,  higher  compression  ratios  as  soon  as  the  aver- 
age commercial  fuel  will  permit,  and  particularly  such 
refinements  in  design  and  such  care  in  assembly  that 
the  frequency  and  the  cost  of  overhaul  will  be  reduced 
at  least  50  per  cent.  By  such  means  maximum  brake 
thermal  efficiencies  might  be  increased  from  the  present 
20-25  per  cent  to  a  possible  30  per  cent,  and  the  upkeep 
cost  indefinitely  reduced. 

However,  the  most  important  immediate  possibilities 
of  economy  involve  engine  design  only  indirectly.  The 
major  economies  which  might  be  realized  may  be  stated 
as  follows: 

(a)  In  unburned  fuel  (too  rich  mixtures),  aggregating 
perhaps  25  per  cent  of  the  total  fuel  cost. 

(b)  Elimination  of  mechanical  losses  by  the  operation 
of  engires  at  the  optimum  speed  and  load.  An  ideal 
transmission  system  (if  it  existed)  could  save  15  to  25 
per  cent  of  present  fuel  consumption  and  perhaps  cut 
in  half  the  cost  of  upkeep  of  engines. 

(c)  A  general  reduction  in  weight  of  cars  would  re- 
duce the  total  cost  of  automobile  transportation,  now 
estimated  at  an  average  of  about  12  cents  per  car  mile, 
almost  in  proportion  to  the  reduction  in  weight.  In 
general,  if  average  cars  weighed  half  as  much,  the  popu- 
lation could  afford  to  use  nearly  twice  as  many  of  them. 

These  economies  cannot  be  realized  if  attempted  with 
any  sacrifice  of  comfort  and  convenience  on  the  part  of 
car  users,  ojr  with  any  great  increase  in  complexity  of 
mechanical  construction. 

(a)  Fuel  waste  is  the  net  result  of  many  causes,  chief 
of  which  is  perhaps  the  necessity  of  some  sort  of  manual 
adjustment  of  the  fuel  supply  for  starting  and  warming 
up  the  engine  with  the  grade  of  fuel  which  must  be 
used.  The  average  driver  cannot  possibly  learn  to  main- 
tain an  economical  fuel  adjustment  and,  in  fact,  would 


not  take  the  trouble  even  if  he  knew  how  (and  it  takes 
much  trouble  with  the  average  car).  Unburned  fuel 
will  continue  to  pollute  the  air  until  carbureting  and 
manifold  systems  can  be  developed  which  adjust  them- 
selves for  temperature  of  the  air  and  the  engine,  at 
least  as  well  as  present  systems  do  for  speed  and  load, 
and  do  it  without  the  care  or  the  interference  of  the 
average  driver. 

(b)  The  power  absorbed  in  the  engine  under  average 
driving  conditions  about  equals  that  required  to  drive 
the  car.  With  present  types  of  transmission  this  can- 
not be  greatly  reduced  with  cars  that  will  satisfy  the 
driver.  An  ideal  transmission  should  allow  the  engine 
to  operate  always  at  nearly  full  load  and  at  a  speed 
which  would  furnish  the  power  required,  adjusting  this 
speed  automatically  to  meet  the  demands  for  power. 
Such  a  transmission  would  not  only  save  fuel,  but  might 
be  much  more  comfortable  to  drive,  but  it  does  not  exist. 
Why  not  find  a  way  to  solve  this  problem? 

(c)  Any  reduction  of  car  weight  must  be  accomplished 
without  sacrifice  of  comfort.  The  ratio  of  sprung  to 
unsprung  weight  and  the  ratio  of  car  weight  to  maximum 
load  cannot  be  reduced  without  sacrifice  of  comfort 
unless  spring  systems  are  improved,  or  other  means 
found  to  maintain  comfortable  riding  qualities. 

H.  C.  Dickinson, 
Physicist,  Bureau  of  Standards. 


The  Next  Step  in  Engine  Efficiency 

Editor,  Automotive  Industries: 

In  your  letter  of  April  28,  you  ask  me  what  I  regard  as 
the  next  logical  step  in  rendering  automotive  engines  more 
efficient  under  average  operating  conditions. 

My  answer  would  be:  Increased  compression,  or  rather 
expansion,  leaner  mixtures,  and  lower  friction  losses. 
However,  in  stating  this  I  am  keenly  aware  that  the  state- 
ment is  almost  worthless  without  some  words  about  the 
way  to  attain  these  ends. 

Stratification,  doping,  turbulence,  multiple  spark  plugs, 
admixture  of  inert  gases,  finally  the  injection  principle — 
all  these  are  means  at  present  being  tried  out  somewhere 
in  the  world.  The  final  preponderance  of  any  of  these 
methods  will  depend  as  much  on  the  persons  backing  them 
as  on  the  value  of  the  methods  themselves. 

I  have  reviewed  all  these  things  more  fully  in  a  bulletin 
just  about  to  be  published  by  the  Engineering  Experiment 
Station  of  the  Ohio  State  University.  To  avoid  misun- 
derstandings it  might  be  best  here  to  end  simply  by  a  ref- 
erence to  this  publication.  C.  A.  Norman, 

Prof.  Machine  Design, 
Ohio  State  University. 


Trend  of  Passenger  Car  Design 


Crankcase  Dilution  and  Chassis 
Lubrication 

Editor,  Automotive  Industriks: 

There  are  two  problems  which  come  to  mind  that  seem 
to  be  quite  important. 

The  first  is  the  matter  of  crankcase  dilution,  caused 
by  unburned  portions  of  fuel  leaking  past  the  pistons 
and  rings  and  getting  into  crankcase.  This  is  certainly 
a  big  problem,  and  one  which  will  need  solving. 

Another  problem  is  to  devise  a  method  of  properly 
lubricating  chassis  parts,  such  as  spring  shackles,  spring 
bolts,  springs,  brake  shafts,  front  axle  parts,  etc. 


At  the  present  time  we  have  the  motor,  transmission 
and  rear  axle  worked  out  to  a  high  degree  of  perfection 
from  a  lubrication  standpoint  and  all  out  of  proportion 
to  the  rest  of  the  chassis  parts. 

Rattles  and  squeaks  are  the  most  frequent  cause  of 
cars  entering  the  service  station,  and  this  is  largely 
due  to  the  fact  that,  first,  the  parts  to  be  lubricated  are 
many  in  number  and  often  inaccessible,  with  the  result 
that  they  do  not  receive  proper  attention;  second,  they 
are  open  to  the  elements,  with  the  result  that  dirt  and 
water  have  an  opportunity  of  creeping  into  the  open 
joints,  which  is  far  from  a  satisfactory  lubricating 
condition. 


June  16,  1981 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


1329 


The  writer  believes  that  this  problem  will  be  solved, 
although  he  is  aware  of  the  difficulties  to  be  encountered. 

It  seems  obvious  that  these  parts  should  be  enclosed, 
so  as  to  exclude  dirt,  etc.,  and  retain  the  lubricant  and 
at  the  same  time  be  lubricated  from  possibly  one  or  two 
prints  accessibly  located. 

The  writer  realizes  that  this  is  not  a  new  problem, 
and  that  various  attempts  have  been  made  and  are  being 
made  to  solve  it.  The  problem  is  still  with  us,  and  it 
is  an  interesting  one. 

R.  S.  Begg, 
Chief  Engineer,  Jordan  Motor  Car  Co.,  Inc. 


Design  Improvements  Suggested 

Editor,  Automotive  Industries: 

The  question — What  is  the  next  logical  step  in  pas- 
senger car  design  and  how  can  it  be  realized? — may 
be  answered  briefly  by  stating:  The  adoption  of  minor 
improvements  which  increase  the  facility  with  which 
the  owner  may  maintain  his  car  in  good  working  con- 
dition and  have  it  overhauled  and  repaired  when  neces- 
sary. 

The  car  of  to-day  is  a  reliable  piece  of  mechanism  and 
capable  of  withstanding  a  surprisingly  great  amount 
of  neglect  and  abuse.  In  the  hands  of  the  ordinary 
driver,  the  average  car  will  run  for  at  least  six  thousand 
miles  without  much  attention,  but  at  some  time  it  is 
necessary  to  adjust  the  valve  tappets,  steering  gear  and 
perhaps  the  rear  axle  or  perhaps  the  radiator  or  its 
connections  need  repairs,  which  are  minor  matters  and 
do  not  prevent  the  car  from  running.  But  the  motorist 
of  to-day  is  not  satisfied  with  a  car  which  merely  runs 
and  provides  transportation ;  he  wants  a  car  which  op- 
erates smoothly  and  without  squeaks  and  rattles,  and 
to  permit  the  owner  to  continue  to  enjoy  and  take  the 
full  amount  of  pleasure  from  the  operation  of  his  car 
is  the  immediate  problem  of  the  engineer.  The  average 
operator  does  not  know  what  his  car  costs  to  operate, 
and  doesn't  much  care,  as  long  as  his  car  gives  him  that 
intangible  pride  of  ownership  of  a  sweet-running  piece 
(if  machinery,  which  he  can  keep  in  this  condition  for 
at  least  two  or  more  years,  without  an  undue  outlay  of 
time  if  he  does  the  maintenance  work  himself,  or  without 
a  great  expense  if  he  has  the  work  done  for  him. 

The  writer  has  owned  and  operated  a  number  of  cars 
of  various  makes  and  has,  in  some  manner,  been  associ- 
ated with  the  operation  and  care  of  a  great  many  more, 
as  well  as  having  designed  a  few  cars  which  have  been 
successful  as  regards  being  the  source  of  profit  to  their 
builders,  and  in  all  of  these  cars  there  have  been  features 
which  could  have  been  improved  if  sufficient  thought 
had  l>een  given  to  the  details  which  promote  the  ease 
with  which  they  could  be  properly  cared  for. 

Starting  at  the  front  of  the  car,  it  is  necessary  in 
most  cases  to  do  considerable  work  with  the  sheet  metal 
parts  before  the  radiator  can  be  removed,  and  to  remove 
and  replace  the  hose  connections  unnecessarily  great 
care,  patience  and  persistence  must  be  exercised;  other- 
wise damage  to  some  part  will  result.  Why  not  have 
the  metal  parts  attached  to  the  flexible  hose  connections 
made  easily  removable  by  taking  off  a  few  nuts  or  by 
unscrewing  a  simple  metal  coupling,  and  why  put  the 
bolts  which  hold  the  radiator  in  place  in  positions  where 
they  are  so  difficult  of  access?  Further,  in  connection 
with  the  radiator,  why  not  provide  a  deflecting  apron 
behind  the  fan  to  direct  the  dust-laden  air  coming 
through  the  radiator  away  from  the  motor  compartment 
toward  the  ground,  instead  of  against  the  motor,  where 
the  dust  will  accumulate  and  where  the  carbureter  will 


draw  in  large  quantities  of  foreign  matter,  which  causes 
unnecessary  wear  of  the  interior  of  the  motor?  Experi- 
ence has  shown  that,  with  a  properly  designed  cooling 
system,  it  is  not  necessary  to  have  the  fan  blow  the  dust- 
laden  air  through  the  motor  compartment. 

Reverting  to  the  sheet  metal  work  at  the  front  of  the 
car,  everyone  knows  that  to  remove  a  front  fender  or 
splasher  requires  more  time  than  is  necessary,  because 
of  the  large  number  of  small  bolts  or  screws  necessary 
to  prevent  excessive  vibration,  squeaks  and  rattles  of 
these  parts.  Why  not  securely  fasten  these  sheet  metal 
parts  to  the  frame,  independent  of  each  other  in  such 
a  way  that  any  of  the  parts  can  be  removed  without 
disassembling  any  other  part?  This  merely  means  that 
each  part  will  be  designed  or  braced  to  be  sufficiently 
rigid  to  withstand  vibration,  without  depending  on  some 
other  sheet  metal  part  to  provide  the  necessary  rigidity. 

Referring  to  the  motor  compartment — very  few  motors 
are  free  from  serious  oil  leaks,  even  when  new.  The 
joints  between  the  valve  tappet  covers  and  cylinder 
blocks  leak  oil,  no  matter  how  tightly  the  bolts  or  nuts 
on  the  covers  are  drawn.  This  defect  is  due  to  improper 
design  of  the  covers,  the  fastening  means,  or  the  packing 
used,  and  instead  of  using  one  or  two  nuts  in  the  center 
of  the  cover  to  hold  it  in  place,  cap  screws  along  the 
edges  of  the  plates  should  be  used,  because  the  extra 
work  of  removing  a  few  additional  easily  accessible 
nuts  or  screws  is  not  objected  to  if  the  motor  can  be 
kept  exteriorly  free  from  oil,  which,  with  the  dust  drawn 
through  the  radiator,  causes  the  average  motor  space 
to  become  a  grimy  mess,  instead  of  the  clean,  neat  com- 
partment which  it  well  might  be,  with  pride  to  the  owner 
and  credit  to  the  builder.  Another  serious  source  of 
oil  leakage  at  the  motor  exists  at  either  end  of  the  crank- 
shaft where  it  passes  out  of  the  casing.  Most  manufac- 
turers are  satisfied  to  provide  an  annular  space  sur- 
rounding the  end  of  the  shaft,  feeling  that  they  have 
made  provision  against  the  escape  of  oil  at  these  points. 
Why  not  put  oil-throwing  rings  on  the  shaft  ends  and 
provide  a  series  of  close-fitting  annular  grooves  in  the 
casing,  with  ample  means  for  draining  the  oil  back  into 
the  crankcase  before  it  leaks  out  on  to  the  road  or  the 
garage  floor?  I  think  that,  judging  from  the  oiled  ap- 
pearance of  streets  used  by  numbers  of  cars  and  from 
the  appearance  of  garage  floors,  a  surprisingly  large 
amount  of  oil  is  wasted  in  a  manner  which  is  prevent- 
able, and  by  being  wasted  causes  expense  far  in  excess 
of  the  value  of  the  oil. 

It  is  possible  to  dwell  at  length  on  possible  simple 
improvements  in  the  design  or  location  or  mounting  of 
the  parts  in  the  engine  space,  which  will  make  it  easier 
to  properly  clean  and  maintain  these  parts  and  be  re- 
flected in  the  increased  life  and  better  operation  of  these 
parts,  but  space  does  not  permit  of  a  detailed  considera- 
tion of  the  subject  at  this  time. 

Briefly  referring  to  other  parts  of  the  car,  why  not 
eliminate,  as  far  as  possible,  all  necessity  for  providing 
oil  or  grease  lubrication  of  parts,  particularly  those 
inaccessibly  located  under  the  car?  For  instance,  the 
use  of  small,  laminated  leaf  springs,  arranged  vertically 
at  the  ends  of  the  chassis  springs,  to  take  the  place  of 
spring  shackles,  which  might  also  be  replaced  by  using 
flexible  fabric  materials,  such  as  cotton  belting,  working 
in  tension  to  connect  the  ends  of  the  springs  to  the 
chassis.  Why  not,  also,  use  some  form  of  universal 
joint,  either  of  the  fabric  or  spring  type,  to  replace  the 
grease  throwing  type  now  in  common  use?  Why  not 
have  the  floor  of  the  body  over  the  rear  axle  removable, 
so  that  lubrication  and  care  of  the  center  part  of  the 
axle  can  be  accomplished  without  the  necessity  of  get- 
ting   under   the   car   and    ruining   one's   disposition    and 
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clothing?  Why  not  provide  felt  or  other  materials  to 
pack  openings  in  gear  cases,  etc.,  through  which  shafts 
pass,  and  by  experiment  determine  the  best  packing 
material  in  each  place,  as  well  as  the  best  way  of  pro- 
viding a  suitable  means  of  keeping  the  joint  tight  dur- 
ing long  periods  of  use?  Using  a  piece  of  clock  spring, 
surrounding  the  packing  so  as  to  press  it  against  the 
revolving  shaft,  is  a  simple  and  cheap  means  of  prevent- 
ing oil  seepage  between  the  shaft  and  casing.  Another 
source  of  messiness  is  where  the  gear  shift  rods  pass 
through  the  ends  of  the  transmission  casing.  Why  not 
extend  the  casing,  or  provide  a  cover  to  enclose  the  ends 
of  the  rods,  so  that  the  lubricant  which  always  leaks  out 
at  this  point  will  drain  back  into  the  case? 

A  great  deal  of  work  has  been  done  to  improve  the 
operation  of  the  engine,  and  much  has  been  written 
about  increasing  the  fuel  economy  of  the  engine.  This 
work  is  appreciated  by  all,  but  it  seems  inconsistent  to 
devote  so  much  attention  to  the  engine  and  so  little  at- 
tention to  the  other  power-consuming  parts  of  the  car. 
For  instance,  an  investigation  will  disclose  that  the  ma- 
jority of  cars  having  brakes  which  operate  efficiently, 
also  lose  considerable  power  due  to  the  dragging  of  the 
brakes.    It  is  strange  that  this  should  be  so,  but  the  fact 


is  that  particularly  with  the  foot  brake,  unless  the  ad- 
justment of  the  brake  shoes  and  their  operating  parts  is 
such  as  to  necessitate  a  movement  of  from  four  to  five 
inches  of  the  pedal  pad,  the  brake  will  be  found  to  drag. 
The  average  operator  enjoys  driving  most  when  a  move- 
ment of  from  two  to  three  inches  applies  the  foot  brake, 
and  this  movement,  with  properly  designed  brakes,  is 
sufficient  and  does  not  necessitate  more  than  a  nominal 
amount  of  force  against  the  pedal  pad. 

The  preceding  few  examples  serve  to  indicate  that  a 
number  of  little  things  must  be  properly  thought  out  and 
embraced  in  our  car  constructions  before  we  can  sit 
back  and  satisfactorily  contemplate  the  results  of  our 
efforts,  and  I  suggest  that  one  of  the  surest  and  best 
ways  of  improving  our  cars  is  for  the  designer  to  oper- 
ate one  of  his  own  cars  over  a  protracted  period  and  be 
compelled  to  care  for  it  in  all  respects,  including  keep- 
ing it  cleaned,  without  assistance.  Such  a  policy  will 
serve  to  familiarize  the  designer  with  the  amount  and 
nature  of  the  disagreeable  work  necessary  to  keep  his 
creation  working  efficiently  and  in  such  a  condition  that 
an  owner  may  take  pride  in  its  possession  and  pleasure 
in  its  operation. 

Jos.  A.  Anglada. 


Improving  Truck  Design 


Outside  Factors  Affect  Truck  Design 

Editor,  Automotive  Industries: 

The  probable  future  developments  in  truck  design 
constitute  a  subject  which  it  is  difficult  to  treat  in  other 
than  the  most  general  terms. 

The  truck  is  a  tool  of  commerce,  its  particular  func- 
tion being  the  transportation  of  goods.  The  outstanding 
feature  of  merit  is  its  elasticity  in  use,  due  to  the  fact 
that  it  operates  on  the  public  highways.  As  a  tool  of 
business  it  must  demonstrate  its  utility  by  an  adequate 
return  on  the  investment  which  it  represents.  Its  earn- 
ing power  is  affected  by  (a)  its  ability  to  work  and 
(b)  the  cost  of  operation.  The  first  item,  the  ability  to 
work,  is  governed  by  design  features  and  by  the  char- 
acter of  highways  over  which  and  the  traffic  conditions 
through  which  it  operates.  The  cost  of  operation  is 
partly  dependent  upon  the  design,  workmanship  and 
material  employed,  and  partly  upon  facilities  which  are 
provided  for  maintenance. 

With  this  brief  outline  of  what  I  consider  funda- 
mentals, 1  would  say  that  it  is  my  belief  that  the  in- 
creased economy  of  operation  of  trucks,  by  increasing 
the  amount  of  useful  work  which  can  be  obtained,  de- 
pends primarily  upon  the  future  development  of  an  ade- 
quate system  of  highways,  the  rearrangement  of  terminal 
facilities  to  eliminate  loss  of  time  loading  and  unloading, 
and  the  development  and  use  of  special  types  of  bodies, 
mica!  and  otherwise,  for  specialized  application. 
As  those  things  are  accomplished  I  foresee  the  oppor- 
tunity of  developing  trucks  which  will  be  more  eco- 
nomical in  operation,  due  to  the  fact  that  the  size  of 
motors  and  power  plants  and  chassis  can  be  reduced  for 
a  given  useful  load  which  will  permit  of  more  economical 
operation. 

This  same  factor  will  make  possible  the  use  of  pneu- 
matic tires  for  larger  specific  useful  loads  than  is  pos- 
sible at  the  present  time,  thus  making  possible  the  saving 
which  can  be  realized  in  maintenance  by  the  use  of 
pneumatic  tires,  as  well  as  economies  which  can  be 
realized  due  to  the  larger  amount  of  work  which  can 


be  done  with  pneumatic  tired  vehicles,  due  to  increased 
speed  possibilities. 

While  mechanical  development  will  undoubtedly  pro- 
ceed along  various  lines  which  it  is  impossible  to  spe- 
cifically predict,  resulting  in  simplification  of  parts  with 
coincident  reduction  in  labor  and  material  cost  for  main- 
tenance, I  am  inclined  to  feel  that  as  a  general  thing  a 
more  thorough  and  systematic  development  of  facilities 
for  maintenance  by  large  users  for  their  own  fleets  and 
by  manufacturers  and  distributors  for  the  use  of  indi- 
vidual owners  can  be  developed  to  realize  the  full  bene- 
fits from  present  mechanical  constructions.  In  other 
words,  I  feel  that  present  designs  are,  on  the  whole,  in 
advance  of  facilities  which  are  in  general  existence  even 
though  they  may  be  far  from  an  ultimate  state  of  per- 
fection. 

I  realize  that  this  letter  is,  as  I  indicated  in  starting, 
lacking  in  that  it  does  not  deal  with  specific  items,  but 
I  have  purposely  refrained  from  doing  this  for  the  reason 
that  there  is  undoubtedly  more  than  one  way  along 
which  developments  will  proceed,  and  if  I  should,  there- 
fore, deal  with  any  one  specific  line,  I  would  only  be 
writing  advertising  copy  as  to  the  advantages  of  my 
own  personal  opinions  on  details. 

B.  B.   Bachman, 
Autocar  Co. 


Truck  Engine  Efficiency 

Editor,  Automotive  Industries: 

It  is  rather  difficult  to  pick  out  any  one  element  in 
truck  design  and  say  arbitrarily  that  this  is  the  element 
which  is  capable  of  greatest  improvement.  There  are  so 
many  possibilities  for  better  trucks  along  the  lines  of 
greater  accessibility,  easier  riding,  lighter  weight,  lower 
operating  costs,  etc.,  that  one  cannot  pick  out  any  one 
of  these  features  and  say  that  it  will  do  most  to  bring 
aboul  an  improvement  in  trucks. 

The  weakest  element  in  the  design  of  the  truck  is 
undoubtedly  the  engine.  Records  show  that  from  80  to 
00  per  cent  of  the  repairs  and  replacements  on  trucks 
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in  service  are  required  by  the  engine.  This  would  indi- 
cate that  there  would  be  more  possibilities  along  the  line 
of  improvement  in  engine  design  than  in  any  other 
direction. 

We  must  remember,  however,  that  the  present-day  en- 
gine is  a  decidedly  complex  machine,  combining  as  it 
does  electricity,  electro-magnetism,  chemistry  and 
thermo-dynamics,  in  addition  to  the  highest  order  of 
mechanical  ingenuity.  When  one  thinks  of  it,  it  is  really 
a  wonder,  as  the  farmer  said,  that  the  "durn  thing  runs 
at  all."  I,  therefore,  hesitate  to  criticize  the  present 
type  of  engine,  although  statistics  indicate  that  the 
greatest  possible  improvements  must  be  made  in  the 
power  plant. 

If  someone  can  develop  a  power  plant  which  will 
operate  at  reasonable  efficiency  under  all  conditions,  and 
particularly  under  partial  loads,  and  at  the  same  time 
simplify  the  design  so  that  the  numerous  delicate,  highly 
refined  parts  and  accessories  can  be  eliminated,  we  will 
have  taken  a  greater  step  forward  in  the  design  of 
trucks. 

There  is  one  point  in  truck  design  which,  I  believe, 
has  been  overlooked  or  on  which,  at  least,  we  have  not 
placed  sufficient  stress.  I  refer  to  the  necessity  of  so 
designing  trucks,  and  passenger  cars,  too,  for  that  mat- 
ter, that  the  shocks  on  vital  parts  may  be  reduced  to 
the  very  minimum. 

A  truck  is  consigned  to  the  junk  heap  ordinarily  be- 
cause of,  first,  obsolescence  of  design;  second,  excessive 
wear  on  vital  parts,  or,  third,  the  breakdown  of  vital 
parts  due  to  fatigue  resulting  from  shock  stresses.  Cer- 
tainly not  over  10  per  cent  of  the  old  trucks  are  scrapped 
because  the  design  is  obsolete. 

Engineers  are  paying  a  great  deal  of  attention  to  the 
use  of  adjustable  bearings,  renewable  bushings,  etc., 
so  that  it  should  be  possible  to  renew  a  truck  almost 
indefinitely,  so  far  as  wear  is  concerned. 

In  addition  to  all  this,  however,  it  is  very  essential 
that  the  design  of  the  truck  be  such  that  it  will  accept 
or  absorb  shocks  without  injury  to  itself.  The  truck 
which  is  built  on  the  rigid  basis,  with  the  idea  of  resist- 
ing such  shocks,  is  at  a  serious  disadvantage  in  this 
respect.  A  man  jumping  into  a  life-net  escapes  injury. 
Another,  jumping  the  same  distance  onto  the  pavement, 
suffers  serious  injuries.  In  the  former  case  the  shock 
of  landing  is  cushioned.  In  the  latter  it  is  rigidly  re- 
sisted. The  cushioning  principle  will  help  the  life  of 
the  truck  in  similar  manner. 

Charles  Guernsey, 
Chief  Engineer,  Service  Motor  Truck  Co. 


Spring  Shackle  Action 

Editor,  Automotive  Industries: 

The  query  covered  by  your  letter  is: 

"What  do  you  consider  the  weakest  element  in  truck 
design  to-day  and  what  suggestion  have  you  for  rem- 
edying it?" 

It  is  exceedingly  difficult  to  point  out  any  one  feature 
of  design  which  represents  the  weakest  point  in  motor 
truck  design,  inasmuch  as  there  is  room  for  so  much 
discussion  as  to  the  relative  importance  of  various  por- 
tions of  the  chassis  and,  therefore,  the  importance  of 
any  weakness  which  might  be  general  in  such  portions. 
Also,  certain  weaknesses  which  are  flagrant  in  some 
chassis  are  not  present  in  others,  and  so  it  is  not  fair 
to  apply  such  cases  to  the  whole  art  of  motor  truck 
design  which  can  only  be  applied  to  a  minority  of  vehi- 
cles. Therefore,  in  presenting  one  weakness  in  motor 
truck  design,  which  I  think  it  fair  to  say  is  common  to 
all  motor  trucks  in  greater  or  less  degree,  one  need  not 


necessarily  maintain  that  this  weakness  is  the  greatest 
in  the  whole  structure. 

One  of  the  most  important  elements  of  motor  truck 
structure  requiring  improvement  at  the  present  time  is 
that  of  suspension.  Good  springs  are  available  to  those 
in  a  position  to  pay  the  necessarily  high  prices,  and 
effective  means  have  been  developed  for  satisfactorily 
attaching  such  springs  to  the  axle  in  a  secure  and  rigid 
manner,  but  methods  of  securing  the  ends  of  springs 
to  the  chassis  frame  are  generally  crude  and  unsatis- 
factory. 

The  vehicle  spring  operates  under  distinct  limitations. 
Although  it  is  capable  of  cushioning  the  major  shocks 
received  from  the  road,  other  means  are  necessary  to 
dampen  the  vibration  not  absorbed  by  the  tires  which, 
while  of  small  amplitude,  is  of  high  frequency  and  almost 
continuous  duration.  Another  limitation  of  the  vehicle 
spring  is  that  its  cushioning  qualities  depend  upon  the 
pressure  upon  the  spring.  In  light  vehicles  this  pressure 
is  fairly  constant,  the  weight  of  the  load,  such  as  passen- 
gers in  a  touring  car  or  packages  in  a  light  delivery  car, 
does  not  materially  change  the  pressure  at  the  springs, 
but  in  motor  trucks,  particularly  of  the  larger  capacities, 
the  load  often  represents  more  total  weight  than  that 
of  the  entire  chassis,  and  hence  the  percentage  of  ca- 
pacity load  carried  materially  affects  pressures  on 
springs.  If  a  spring  be  designed  for  normal  maximum 
carrying   capacity    of   the    vehicle,    it    will    provide    the 
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greatest  cushioning  effect  under  such  conditions,  and 
such  conditions  only.  When  running  without  load,  the 
spring,  on  the  contrary,  will  show  little  if  any  cushioning 
effect,  so  that  not  only  are  the  minute  vibrations  trans- 
mitted direct  from  the  wheels  to  the  frame  but  the  major 
shocks  also. 

Various  efforts  have  been  made  to  provide  springs 
or  spring  systems  having  a  greater  range  of  cushioning 
ability.  For  example,  some  of  the  large  bus  operating 
companies  employ  springs  having  two  separate  groups 
of  leaves,  the  upper  group  of  small  capacity,  which  pro- 
vides good  cushioning  effect  for  light  loads)  and  a  lower 
group  so  cambered  that  it  does  not  come  into  play  until 
the  upper  group  has  deflected  for  a  distance  equivalent 
to  a  heavier  load,  whereupon  the  second  set  reinforces 
the  first  set  to  provide  the  requisite  cushioning  effect 
for  a  heavy  load. 

The  dearth  of  rubber  in  Germany  during  the  war  gave 
rise  to  the  use  of  helical  supplementary  springs  instead 
of  the  customary  shackles  in  order  to  absorb  some  of 
the  vibration  incident  to  the  use  of  steel  tires.  The 
German  "Gaggenau"  have  always  used  helical  supple- 
mentary springs  at  the  ends  of  their  leaf  springs.  The 
use  of  shock  absorbers,  supplementary  springs  and  snub- 
bers  of  various  types  is  very  general  on  touring  cars. 
The  Hotchkiss  drive  has  enjoyed  considerable  popularity 
in  both  touring  cars  and  commercial  vehicles  on  account 
of  the  superior  performance  attainable  through  flexible 
torque  reaction  resistance,  and  also  because  such  sus- 
pension decreased  the  shocks  and  vibrations  resulting 
from  propulsive  stresses. 

Study  of  the   action   of   the  ordinary   spring  shackle 
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reveals  the  fact  that  the  crank  action  of  the  shackle 
under  some  conditions  has  a  peculiar  binding  effect 
upon  the  spring.  Thus  the  compression  shackle  (see  cut), 
when  the  spring  is  under  load,  permits  the  spring- 
eye  to  rise  in  relation  to  the  frame.  The  greater  the 
distance,  the  greater  leverage  the  spring  has  upon  the 
shackle,  so  that  the  return  of  the 'spring  to  its  normal 
shape  and  the  shackle  to  its  normal  shackle  position  is 
resisted;  on  the  other  hand,  the  tension  shackle  under 
the  same  conditions  has  this  leverage  reversed  against 
itself  so  that  the  return  of  the  spring  to  its  normal  shape 
is  accelerated  rather  than  retarded,  since  the  distention 
of  the  spring  has  a  tendency  to  raise  the  frame  rather 
than  lower  it.  A  study  of  these  actions  will  reveal  that 
the  effect  in  either  case  is  undesirable,  since  in  the  case 
of  the  compression  shackle  the  tendency  is  for  the 
shackle  to  fall  to  one  side  or  the  other,  thereby  tending 
to  restrict  the  return  of  the  spring  to  its  normal  shape, 
while  in  the  case  of  the  tension  shackle  the  effect  is  to 
keep  the  shackle  in  a  position  resisting  spring  action 
under  impact. 

The  greatest  drawback  to  the  spring  shackle  is  the 
necessity  for  two  wearing  parts  whose  friction  is  of 
the  disadvantageous  type;  namely,  oscillation  rather 
than  rotation.  Unit  pressures  on  spring  and  shackle 
bolts  are  excessive  for  the  sizes  in  which  they  are  ordi- 
narily made,  adjustment  to  compensate  for  wear  is  prac- 
tically impossible  and  adequate  lubrication  is  not  only 
exceedingly  difficult  from  the  mechanical  standpoint  but 
most  precarious  from  the  human  standpoint. 

Another  serious  drawback  to  the  conventional  spring 
shackle  is  the  lack  of  provision  against  side  thrust; 
friction  and  pressure  between  the  jaws  of  the  shackle. 
Lateral  stresses  transmitted  by  the  springs  to  the  frame 
are  of  considerable  moment  and  take  place  while  the 
shackles  are  in  motion.  These  result  in  wear  and  this 
wear  leads  to  play  with  the  attending  results  of  rattling, 
endwise  friction  on  spring  and  shackle  bolts  and  admis- 
sion of  dirt  and  water. 

Development  of  spring  shackle  design,  therefore,  calls 
for  the  provision  of  means  to  dampen  the  minute  but 
destructive  vibrations  which  the  spring  transmits  to 
the  frame,  elimination  of  the  undesirable  crank  motion 
of  the  spring  shackle  and  a  means  of  compensating  for 
the  necessary  endwise  motion  of  the  spring  tips  without 
employing  oscillating  or  sliding  metallic  surfaces  re- 
quiring lubrication.  Developments  are  now  in  progress 
whereby  it  seems  that  these  ends  can  be  attained  by  the 
employment  of  a  yielding  enclosure  of  the  spring  end 
composed  of  a  plastic  element  capable  of  retaining  the 
spring  in  general  relation  to  the  frame;  capable  of  ac- 
commodating itself  by  deformation  to  the  endwise  move- 
ment of  the  spring  tips  without  surface  friction  ;  adapted 
to  constraining  this  endwise  motion  to  a  direction 
parallel  with  the  frame,  possessed  of  dampening  proper- 
ties whereby  the  vibration  from  the  spring  may  be  insu- 
lated from  the  frame  end,  not  by  accumulation  into 
vibration  moments  of  greater  amplitude  and  slower 
speed,  such  as  is  the  action  of  cushioning  means,  but 
by  converting  such  vibration  into  kneading  action  upon 
the  plastic  body,  as  in  solid  rubber  tires. 

From  present  developments  it  appears  that  it  is  prac- 
ticable to  use  rubber  for  this  purpose,  there  being  no 
necessity  for  an  excessive  volume  of  rubber,  inasmuch 
as  the  rear  spring  has  two  such  sections  and  need  not 
have  a  greater  volume  of  rubber  in  both  upper  cushions 
greater  than  the  volume  of  rubber  represented  by  that 
portion  of  the  tire  in  contact  with  the  ground;  indeed, 
this  volume  may  be  even  less,  since  the  weight  of  the 


spring  itself,  the  axle  and  wheel  rests  upon  the  tire  but 
does  not  rest  upon  the  ends  of  the  spring. 

This  solution  of  the  problem  need  not  necessarily  be 
the  sole  solution,  but  is  here  cited  merely  to  show  what 
possibilities  along  this  line  do  exist  and  only  await  the 
concentrated  attention  of  engineers  to  effect  a  much- 
needed  improvement  in  this  one  detail  of  motor  truck 
construction.  M.  C.  Horine, 

International  Motor  Co. 


Horse  Power  and  Horse  Sense 

Editor,  Automotive  Industries: 

In  an  endeavor  to  tabulate  the  troubles  which  were  seri- 
ous in  the  motor  trucks  used  by  the  A.  E.  F.  the  writer 
surveyed  numerous  repair  units,  overhaul  parks  and  the 
main  reconstruction  shops  in  France.  In  view  of  the  fact 
that  the  A.  E.  F.  at  one  time  had  in  service  approximately 
169  different  makes  of  motor  vehicles  (this  figure  includes 
trucks,  passenger  cars  and  motor  cycles)  it  will  be  seen 
that  the  survey  was  fairly  comprehensive  and  included 
prominent  makes  of  trucks  as  manufactured  in  the  various 
allied  countries. 

A  careful  analysis  of  this  survey  did  not  show  that  any 
particular  element  gave  universal  trouble  in  the  various 
makes  of  trucks.  It  was  generally  found  that  each  make 
of  truck  had  its  particular  weakness  and  that  the  hard 
usage  in  army  service  brought  out  this  weakness  forcibly. 
The  following  is  a  brief  list  of  troubles  developed  by  dif- 
ferent American  trucks:  exhaust  valves,  push  rods,  fan 
studs,  motor  lubrication,  clutch,  steering  gear,  steering 
arms,  springs,  axle  housings,  rear  axle  bearings,  frames, 
etc.  Taken  by  volume  approximately  90  per  cent  of  the 
troubles  were  found  to  be  in  the  various  units  to  the  rear 
of  the  engine.  Lack  of  attention  to  details  of  design  and 
of  assembly  on  the  part  of  American  builders  was  a  con- 
stant source  of  trouble. 

A  comparison  of  the  tractive  factors  developed  in  high 
gear  by  the  average  American  truck  with  those  developed 
abroad  will  show  that  the  American  truck  has  more  abil- 
ity on  high  gear  than  its  European  counterpart.  This 
excessive  engine  power  overstresses  and  quickly  develops 
any  latent  weakness  in  the  other  elements  of  the  truck 
and  causes  trouble.  Hence  it  is  the  writer's  opinion  that 
the  weakest  element  in  truck  design  is  paradoxically  the 
engine,  which  is  too  strong. 

The  fault  for  this  lack  of  balance  of  design  does  not 
lie  entirely  with  the  truck  engineer,  but  more  often  than 
not  is  caused  by  the  personal  equation  of  the  company  for 
which  the  design  is  made. 

A  truck  sales  manager  not  long  ago  was  insisting  that 
cylinders  1  \  in.  oversize  be  installed  on  a  truck  which 
already  had  good  performing  ability.  He  was  asked 
whether  he  was  selling  transportation  or  horse  power. 
The  answer  came  immediately,  "Horse  power,  it's  easier." 

The  public  and  truck  salesmen  should  be  educated  not 
to  expect  passenger  car  performance  of  a  truck  and  the 
truck  manufacturer  and  engineer  should  be  taught  to 
produce  a  more  balanced  design  and  economical  means  of 
freight  transportaticn. 

Much  can  be  said  against  our  practice  of  over-powering 
trucks,  such  as  maintenance,  road  damage,  etc.,  but  two 
points  stand  out  clearly.  First,  the  average  truck  to-day 
has  sufficient  power  to  carry  a  100  per  cent  overload  in 
high  gear  on  hard  level  pavements.  This  condition  in- 
vites overloading  on  the  part  of  the  truck  operator  and  he 
does  overload  continually,  with  the  result  that  every  part 
from  the  clutch  to  the  tire  is  a  potential  source  of  trouble 
and  the  one  that  fails  first  is  the  weak  element.  Second, 
as  a  result  of  too  large  an  engine  a  condition  exists  which 
is  not  quite  so  apparent,  but  is  of  the  most  importance  to 
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the  industry  at  large,  i.e.,  the  gasoline  wasted  by  these 
engines.  If  smaller  engines  were  used  in  connection  with 
proper  transmission  and  axle  ratios  a  probable  increase 
of  50  per  cent  in  ton  miles  per  gallon  of  gasoline  could  be 
obtained,  which  would  result  in  a  national  saving  of  fuel. 


Some  of  the  fuel  associations  have  been  advocating  this 
procedure,  but  so  far  without  apparent  results. 

The  weakest  element  of  truck  design  might  be  para- 
phrased as  too  much  horse  power  and  not  enough  horse 
sense.  W.  T.  Norton,  Jr. 


Fuel  Economy  and  Manifold  Development 


Heat  Regulation  in  Manifold 

Editor,  Automotive  Industries: 

More  than  ever  before,  the  subject  of  economy,  or  more 
technically,  efficiency  of  operation  is  occupying  the  atten- 
tion of  all  involved  in  things  which  have  to  do  with 
progress. 

With  the  automobile  this  is  caused  by  more  than  the 
mere  outlet  for  the  energies  of  the  engineer — it  has  be- 
come imperative  not  only  on  account  of  the  apparently 
diminishing  supply  of  fuel  but  because  of  the  general  ten- 
dencies of  everyone  to  retrench. 

The  problem  is  difficult  not  simply  because  of  widely 
varying  characteristics  of  the  fuels  available  but  because 
of  the  different  conditions  under  which  the  engine  is  re- 
quired to  perform,  and  in  which  is  included  that  of  climate. 

Theoretically  a  charge  should  be  gotten  into  the  cylin- 
der at  the  lowest  possible  temperature  if  maximum  power 
per  unit  of  weight  is  desired,  but  with  present  day  fuels 
this  must  be  modified  by  the  methods  necessary  in  pro- 
ducing a  mixture  which  is  absolutely  homogeneous. 

Analysis  of  this  will  show  that  whatever  modification 
or  compromise  in  initial  charge  temperature  is  effected 
will  be  controlled  by  not  only  initial  temperature  of  the 
air  and  fuel,  but  the  load  assumed  by  the  engine  as  well. 

With  the  two  accepted  mediums  for  affecting  the  tem- 
perature of  the  intake  charge  each  has  its  advantages 
and  disadvantages. 

With  water,  there  is  always  valuable  time  lost  in  ar- 
riving at  a  temperature  sufficient  to  produce  proper  re- 
sults, and  when  this  has  been  arrived  at,  variation  in  en- 
gine power,  unless  for  fixed  amounts  and  sustained  pe- 
riods, finds  itself  contending  with  insufficient  heat  for 
large  amounts  of  mixture  passing  by  the  throttle  or  too 
much  for  small  amounts  or  possibly  vice  versa. 

In  addition,  the  maximum  temperature  available  is  sel- 
dom in  excess  of  180  deg.  Fahr.,  and  with  the  usual  com- 
mercial forms  of  transferring  heat  this  is  quite  insuf- 
ficient. 

Briefly  summed  up,  use  of  the  jacket  water  not  only 
provides  insufficient  heat,  but  the  range  of  variation  is 
too  small  and  the  total  amount  of  heat  units  held  in  re- 
serve by  the  jacket  water  is  so  great  as  to  make  what- 
ever change  takes  place  too  sluggish  in  its  action. 

It  might  be  possible  for  some  complicated  arrangement 
to  control,  by  means  of  thermostats  and  circulating  de- 
vices, the  rate  of  heat  interchange,  but  a  little  thought 
will  indicate  that  the  complications  involved  would  more 
than  offset  any  thermal  advantages. 

The  other  commonly  resorted  to  form — exhaust  heating 
— possesses  also  a  disadvantage  as  to  amount  of  heat 
available  for  transfer,  but  from  the  other  direction,  it 
might  be  said.  Under  certain  conditions  it  is  far  too 
intense,  and  in  which  case  it  results  in  cracking  of  the 
fuel  or  raising  of  the  temperature  of  the  intake  charge 
to  a  point  sufficient  to  offset  by  a  loss  in  power  any  gain 
in  thermal  efficiency. 

The  ordinary  forms  of  heating  at  present  in  use  are  not 
the  most  desirable  because  of  the  fact  that  there  is  no 
fixed  relation  between  amount  of  fuel,  quality  of  fuel, 
initial  heat  in  the  fuel,  and  the  intake  air  and  the  amount 


of  heat  to  be  supplied,  and  which  it  will  be  readily  agreed 
is  just  as  essential  of  accurate  gaging  as  is  the  timing 
of  the  valves,  or  ignition,  or  proportioning  of  the  mixture. 

The  ultimate  aim,  then,  is  some  form  of  heating  ele- 
ment for  the  air  or  fuel  or  both,  and  which  shall  deliver 
to  these  portions  an  amount  of  heat  sufficient  to  produce 
a  definite  temperature  of  the  whole  mixture,  and  which 
temperature  shall  have  a  definite  relation  to  the  amount 
of  charge  involved,  basing  this  statement  on  the  assump- 
tion that  there  already  exists  a  definite  control  of  the 
water  jacket  temperature. 

To  accomplish  this  there  must  first  be  an  abundant 
supply  of  heat  of  minimum  cost  and  which  requirements 
are  covered  by  the  exhaust  gases;  secondly,  a  medium 
easily  susceptible  to  temperature  changes  in  order  that 
the  variations  may  be  as  rapid  as  required;  and  third,  a 
thermostatic  device  which  will  establish  a  definite  rela- 
tion between  these  variables,  and  which  relation  can  only 
be  determined  for  a  given  type  of  engine  and  carbureter 
by  careful  dynamometer  and  road  tests. 

D.  L.  Gallup,  Consulting  Engineer, 

Nordyke  &  Marmon  Co. 


Induction  Gases 

Editor,  Automotive  Industries: 

Considerable  discussion  has  been  accorded  the  various 
methods  of  conditioning  gases  entering  the  combustion 
chamber  of  our  various  motors  of  to-day;  and  now  that 
everyone  is — or  claims  to  be — fairly  well  "hot-spotted," 
it  is  time  to  call  attention  to  another  factor — that  twin 
companion  of  misery — proper  distribution  of  induction 
gases. 

Reverting  to  the  history  of  hot-spot  records  in  the  S.  A. 
E.  Journals  of  1916  and  1917,  it  will  be  found  that  dis- 
cussion first  started  regarding  the  application  of  heat  to 
induction  pipes.  It  has  taken  four  years  to  recognize  and 
admit  the  fact  that  heat  properly  applied  to  induction 
pipes  is  beneficial.  Let  us  hope  that  it  does  not  take  a 
corresponding  period  to  wake  up  to  the  fact  that  even 
after  gases  are  conditioned  the  problem  of  proper  distri- 
bution is  still  paramount. 

Observation  of  the  various  forms  of  heat  applied  on  in- 
duction pipes  leads  the  writer  to  feel  that  the  proper  study 
and  analysis  of  this  problem  has  not  been  carried  out  by 
various  designers,  as  some  applications  are  clearly  noth- 
ing more  or  less  than  hot  induction  pipes,  which  are  not 
within  the  meaning  of  the  term  at  all.  Hot  induction 
pipes  make  for  soft  motors,  lack  of  economy,  lack  of  power 
and  frequent  actual  operating  difficulties.  Mr.  A.  L.  Nel- 
son's paper  at  the  mid-winter  S.  A.  E.  meeting  clearly 
brought  out  the  factor  involved  in  proper  hot-spotting, 
namely:  excessively  hot  localized  stricture  of  induction 
gases  in  such  a  manner  that  the  heavier  or  wet  content 
can  not  pass  a  given  area  unless  it  passes  through  the 
medium  of  the  air  stream. 

The  only  suggestion  I  can  make  in  regard  to  Mr.  Nel- 
son's application  is  that  to  my  way  of  reasoning,  his  ex- 
haust is  too  far  from  his  heated  zone  and  he  is  not  obtain- 
ing the  hottest  exhaust  gases  possible  by  this  application. 
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Mr.  Nelson  states  that  the  use  of  this  device  has  enabled 
him  to  increase  his  induction  pipe  area  as  well  as  his  car- 
buretor sizes.    This  is  very  true  and  is  as  it  should  be. 

This  question  of  hot-spotting  has  been  brought  up  at 
various  semi-annual  meetings  of  the  S.  A.  E.  and  has  been 
discussed  and  criticized  most  thoroughly  by  various  mem- 
bers. Those  of  us  who  have  been  consistent  users  of  the 
hot-spot  have  fallen  back  on  the  fact  that,  the  slight  loss 
in  volumetric  efficiency  due  to  the  induced  heat  through 
the  hot-spot,  is  more  than  compensated  for  by  the  in- 
creased power  obtained  through  the  use  of  the  induced 
heat  from  the  hot-spot;  and  that,  for  the  time  being,  we 
must  rest  on  the  fact  until  something  better  has  been  de- 
termined that  will  be  as  simple  in  its  application  as  the 
hot-spot.  Engineers,  in  general,  had  best  confine  their 
activities  along  this  line  and  leave  the  more  complex  solu- 
tion of  the  problem  in  the  hands  of  specialists  who  un- 
doubtedly will  later  on  find  a  way  through  this  maze  of 
difficult  carburetion. 

The  "twin  companion"  indicated  at  the  opening  of  this 
article,  that  has  not  received  the  attention  it  deserves, 
has  been  the  distribution  of  gases.  On  four-cylinder  con- 
struction this  distribution  has  been  reasonably  simple. 
However,  on  six-cylinder  construction  and  other  multi- 
ples thereof,  we  find  this  problem  of  distribution  becomes 
exceedingly  complex. 

The  proper  application  of  the  hot-spot  at  the  carbureter 
branch  will  get  the  gas  beyond  this  branch  in  fairly  us- 
able condition.  However,  the  breaking  up  of  the  liquid 
fuel  into  minute  globular  particles,  which  pass  into  the 
combustion  chamber  in  the  form  of  fog,  does  not  indicate 
that  the  density  of  this  fog-like  fuel  is  uniform  in  the 
least.  The  mass  difference  of  this  charge  can  be  well 
demonstrated  experimentally  by  laboratory  means. 

In  passing  such  a  charge  through  pipes  of  various 
bends,  it  will  be  noted  that  the  heavier  globular  particles 
suspended  in  the  fog  have  a  tendency  to  hug  either  one 
side  or  the  other  of  the  pipe,  at  the  point  of  its  ejection. 
Consequently,  there  is  no  basis  for  the  assertion  that  a 
right-angle  pipe  will  eject  a  uniform  mixture  of  the  fog- 
like fuel  at  absolutely  right  angles  to  its  point  of  entry 
into  the  pipe.  Therefore,  the  application  of  pipe  bends  is 
of  great  importance,  even  when  combined  with  the  hot- 
spot  system  of  rupture  of  fuels.  Care  must  be  exercised 
to  so  design  the  entry  of  the  gases  into  the  cylinder  block 
that  these  heavier  elements  of  our  fuel  are  not  thrown 
toward  the  end  cylinders  or  toward  the  center  cylinders,  as 
the  case  may  be. 

This  is  particularly  true  on  six-cylinder  construction, 
where  a  block  of  three  cylinders  is  served  by  one  branch 
of  the  induction  pipes.  It  is  usually  the  practice  to  favor 
the  two  end  cylinders  with  the  bulk  of  the  charge,  in  the 
hopes  that  by  their  increased  capacity  they  will  absorb  the 
bulk  of  the  heavy  elements  without  disturbing  the  general 
functioning  of  the  motor.  These  conditions  generally  re- 
sult in  the  starving  of  cylinders  Nos.  3  and  4  to  some  ex- 
tent and  build  up  different  pressure  readings  on  explosion 
cycles. 

The  purpose  of  the  above  discussion  has  been  to  bring 
to  the  attention  of  engineers  the  benefit  accruing  from  the 
so-called  ram's  horn  construction  of  manifold.  Through 
the  use  of  such  manifolds  with  the  ram's  horn  effect — 
either  up  or  down — we  have  been  able  to  introduce  the 
fog-like  gas  in  such  a  manner  as  to  equally  distribute  be- 
tween any  one  of  a  group  of  three  on  six-cylinder  applica- 
tion. In  the  formation  of  the  intake  passage  of  a  group 
of  three  on  six-cylinder  application,  it  is  necessary  that 
the  cored  passage  in  the  cylinder  block  be  a  continuation 
of  the  idea  involved  in  the  ram's  horn  manifold. 

The  advertising  manager  who  seized  upon  the  hot-spot 
and   ram's  horn  slogan   built  much  better  than  he  knew 


at  the  time.  Great  attention  has  been  given  to  the  hot- 
spot  feature;  but  the  -question  of  proper  distribution  of 
gases  after  passing  the  hot-spot  has,  I  feel,  been  sorely 
neglected. 

Another  important  factor  has  been  overlooked  in  this 
battle  for  efficiency.  We  are  running  our  engines  too  cold. 
When  one  considers  the  possibility  of  air  cooling,  one  must 
consider  that  the  normal  operating  temperatures  of  such 
motors  exceed  the  operating  temperatures  of  the  average 
water-cooled  engine  by  at  least  one  hundred  per  cent. 

If  these  things  are  possible  with  air  cooling,  it  is  also 
possible  that  a  vast  improvement  can  be  made  in  water 
cooled  construction.  Our  compressions,  fuel  density,  etc., 
have  been  calculated  subconsciously  with  the  idea  of  using 
water  as  the  cooling  medium.  This  has  restricted  our 
pressure  requirements  on  both  compression  and  explosion 
to  that  point  where  the  boiling  point  of  water  has  deter- 
mined practically  the  maximum  obtainable  without  the  ac- 
tual breaking-down  of  our  fuel  structure. 

Even  though  the  above  statement  has  been  worked  out 
in  theory,  facts  indicate  this  is  not  the  case  when  looking 
over  the  field  in  a  broad  manner.  We  are  not  even  utiliz- 
ing the  benefits  to  be  obtained  by  taking  advantage  of 
the  average  boiling  point  of  water  as  a  maximum  possi- 
bility. Most  motors  under  normal  operating  conditions 
do  not  exceed  120°  to  140°  of  heat,  whereas  the  greatest 
benefit  for  their  particular  compression  ratios  would  prob- 
ably indicate  190°  to  200°  of  heat  would  be  more  desirable. 
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It  seems,  then,  that  we  have  neglected  entirely  this 
question  of  maintaining  the  highest  normal  operating  tem- 
perature to  which  our  engines  are  designed.  Great  advan- 
tage can  be  secured  by  increasing  this  temperature  to  the 
maximum,  and  through  such  method  of  control,  by  guar- 
anteeing that  evaporation  will  not  become  a  disturbing 
factor;  or  some  means  be  instituted  to  prevent  evapora- 
tion through  the  condensation  of  the  cooling  medium. 

After  the  hot-spot  has  done  its  work  of  rupturing  the 
tough  liquid  fuel  with  which  we  have  to  deal  to-day,  and 
properly  designed  manifold  has  introduced  this  fuel  into 
the  combustion  chamber  in  such  a  manner  that  each  cylin- 
der draws  an  equal  part  of  this  mixture,  it  is  necessary 
that  this  fuel  be  handled  in  such  a  manner  in  the  com- 
bustion chamber  that  the  maximum  expansion  possibilities 
are  obtained  from  it. 

This  can  only  be  so  by  maintaining  piston  wall  and 
head  temperatures  of  sufficiently  high  degree  that  our  fuel 
will  not  recondense  on  the  surfaces  of  these  parts;  but  will 
rebound,  so  to  speak,  from  these  parts  on  compression — 
thereby  agitating  the  mass  and  increasing  the  speed  of 
the  combustion. 

Taking  the  writer's  argument  as  a  whole,  it  is  incum- 
bent on  the  profession  to  not  become  so  fully  absorbed  in 
this  question  of  hot-spotting  or  conditioning  of  gases  as 
to  neglect  the  proper  distribution  of  such  gases  after  be- 
ing conditioned  and  the  treatment  of  such  gases  after  be- 
ing distributed. 

C.   C.  HlNKLEY, 
Hinkley  Motors  Corporation. 


June  10,  1921 
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Necessity  for  Fuel  Economy 

Editor,  Automotive  Industries: 

It  is  doubtful  that  there  is  any  one  problem  that  is  given 
more  thought  by  the  engineers  of  the  industry  to-day  than 
that  of  economy  and  every  one  of  its  many  phases,  the 
principal  one  of  these  phases  being  that  of  the  economy  of 
fuel.  The  motoring  public  of  to-day  has  had  borne  upon 
them  in  the  last  six  to  ten  months  the  tremendous  neces- 
sity of  economy  throughout  the  entire  nation,  and  imme- 
diately brings  to  the  surface  the  things  that  have  been 
uppermost  in  the  minds  of  many  engineers  for  some  time 
to  come. 

I  believe  the  greatest  problem  that  the  automotive 
engineers  have  to  face  to-day  is  that  of  producing  an 
automobile  or  any  automotive  apparatus  that  will  func- 
tion with  the  maximum  economy  of  fuel,  lubrication,  ser- 
vice upkeep  and  represent  a  high  second  hand  value.  I 
am  thoroughly  convinced  that  this  demand  for  economy 
is  bringing  forward  the  best  efforts  of  all  engineers  and 
we  will  undoubtedly  see  in  the  not  too  distant  future 
many  changes  in  the  designs  of  many  of  our  most  pop- 
ular automotive  vehicle  development  along  the  lines  of 
particular  fuel  economy.  Much  of  the  engineering  work 
that  was  done  during  the  war,  particularly  on  high  duty 
engines  for  airplanes,  tractors  and  much  of  the  war  appa- 
ratus, presented  an  opportunity  to  the  engineers  to  make 
some  vast  strides  in  cylinder  efficiency.  This  development 
work  is  being  commercialized  by  the  engineers  through- 
out the  industry  and  its  effect  is  already  being  felt. 

In  reference  to  the  question  as  noted  in  your  letter  as 
to  the  advantages  and  disadvantages  of  a  cast  iron  cam- 
shaft bearing,  where  the  bearing  is  simply  a  drilled  hole 
in  the  crankcase  compared  with  a  bushed  bearing.  It  is 
my  belief  that  the  bushed  bearing  is  the  most  satisfac- 
tory type  as  it  presents  many  advantages  in  manufac- 
ture, as  well  as  tremendous  advantage  in  service  in  the 
car  owner's  hands.  This  is  something  that  will  have  to 
be  considered  more  than  it  ever  has  been  before.  We  are, 
however,  advocates  of  the  cast  iron  camshaft  bushing. 
We  have  used  successfully  on  something  over  200,000  en- 
gines a  cast  iron  camshaft  bushing  inserted  in  the  crank- 
case.  While  it  is  necessary  to  be  a  little  more  careful 
regarding  the  hardness  at  the  bearings  so  as  to  make 
this  bearing  smooth,  it  is  without  a  doubt  the  most  sat- 
isfactory camshaft  bearing  that  could  be  put  into  an 
internal  combustion  engine  of  multicylinder  type. 

A.  C.  Hamilton,  Chief  Engineer, 

Oakland  Motor  Car  Co. 


Economy  of  Operation  Coming 

Editor,  Automotive  Industries: 

It  appears  to  me  that  economy  of  operation  will  be 
the  next  step  in  passenger  car  design,  and  that  the  gaso- 
line consumption  problem  is  the  biggest  item  under  this 
heading.  Eventually  economy  of  fuel  may  be  accom- 
plished by  the  use  of  some  radically  different  types  of 
motors  or  other  more  or  less  revolutionary  changes,  but 
there  will  no  doubt  be  an  intermediate  step  which  could 
be  made  almost  immediately. 

In  view  of  modern  engineering  developments,  this  step, 
I  believe,  will  be  the  installation  of  smaller  motors  and 
some  transmission  device  permitting  the  motor  to  operate 
most  of  the  time  at  or  near  its  maximum  efficiency.  There 
may  be  developed  at  some  time  in  the  future  to  a  prac- 
tical point  what  we  might  call  an  ideal  transmission  with 
an  infinite  number  of  speed  ratios  and  a  comparatively 
simple  control,  but  for  the  present  for  practical  pur- 
poses we  are  almost  limited  to  a  four-speed  transmission 
of  the  ordinary  design. 

By  using  a  motor  of  such  size  that  the  maximum  speed 
of  the  car  would  not  be  over  45  miles  per  hour,  and  by 
the  use  of  a  four-speed  transmission  it  should  be  pos- 
sible to  increase  the  mileage  per  gallon  of  gasoline  by 
at  least  50  per  cent  very  easily.  This  fact,  of  course, 
is  well  known  by  automotive  engineers,  but  probably 
not  very  generally  known  by  the  public,  and  I  feel  that 
when  the  public  really  become  acquainted  with  such 
conditions  and  when  they  are  ready  to  make  a  few  prac- 
tical sacrifices  for  the  sake  of  economy  that  this  step 
will  no  doubt  be  taken. 

It  should  not  be  a  great  hardship  for  the  average  driver 
to  have  the  maximum  speed  of  his  car  limited  to  45  miles 
per  hour,  as  this  is  even  beyond  the  legal  limit  in  most 
communities  and  much  greater  speed  than  can  be  used 
with  comfort  on  the  greater  part  of  our  roads. 

There  should  also  be  very  little  objection  to  more  fre- 
quent shifting  of  gears,  particularly  if  the  operation 
were  made  more  simple  and  convenient  by  the  use  of 
some  of  the  so-called  automatic  arrangements  that  are 
now  being  developed  to  a  very  practical  point. 

As  a  general  proposition,  the  buying  public  gets  what 
it  wants,  and  my  opinion  is  that  when  it  really  wants 
economy  and  is  willing  to  make  some  very  minor  con- 
cessions to  obtain  it,  the  automobile  manufacturers  will 
very  gladly  and  can  very  easily  give  it  to  them. 

C.  S.  Pope, 
Chief  Engineer,  Elgin  Motor  Car  Corp. 


Some  Interesting  Comment  on  Four  Wheel  Braking 


Disadvantages  of  Four  Wheel  Braking 

Editor  Automotive  Industries: 

Answering  your  query  in  regard  to  the  use  of  four 
wheel  brakes  on  high  class  American  cars,  I  believe  the 
following  considerations  should  be  looked  into. 

There  is  a  possible  limit  to  the  retardation  of  a  motor 
car  with  respect  to  the  comfort  and  safety  of  the  pas- 
sengers. It  is  no  uncommon  thing  with  the  quick  appli- 
cation of  the  brakes  on  two  wheels  only  to  have  passen- 
gers thrown  from  their  seats.  It  is  for  this  reason  that 
in  high  class  passenger  cars  easy  acting  brakes  are  a 
requisite,  but  even  with  soft  or  easy  acting  brakes  it  ia 
possible  in  an  emergency  to  retard  the  car  so  rapidly 
and  BO  suddenly  that  passengers  not  on  their  guard  may 
be  given  a  most  uncomfortable  feeling,  if  not  actually 
thrown  from  their  seats. 


Therefore,  it  is  a  question  whether  the  proper  amount 
of  braking  is  not  already  provided  on  the  standard  jobs 
of  to-day,  providing  the  brakes  are  properly  designed  and 
applied.  Placing  four  wheel  brakes  on  a  standard  high 
class  job  would  increase  the  discomfort  in  driving  when 
brakes  were  used  quickly  to  the  limit  and  many  accidents 
to  passengers,  especially  children,  would  result. 

The  advantages  claimed  can  only  become  advantages 
where  cars  are  operated  at  excessive  speeds  or  at  speeds 
incompatible  with  the  state  of  the  weather  or  pavement. 
Vni-  sporting  cars,  racing  or  record  breaking  cars,  the 
advantage  of  the  four  wheel  brake  is  without  question, 
but  in  order  to  demonstrate  the  advantages  a  driver  im- 
mediately has  to  drive  recklessly  and  at  speeds  contrary 
to  police  regulations  and  most  of  the  State  speed  laws. 

In  most  cases  four  wheel  brakes  would  be  much  more 
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difficult  to  keep  in  order  and  adjustment  than  the  present 
two  wheel  brakes. 

All  in  all,  it  seems  that  the  present  braking  system 
when  properly  designed  and  installed  is  satisfactory.  Why 
add  to  complications  for  the  unnecessary? 

W.  R.  Strickland,  Chief  Engineer, 

Peerless  Motor  Car  Co. 


Advantages  of  Four  Wheel  Braking 

Editor,  Automotive  Industries: 

Replying  to  yours  of  recent  date,  note  your  question 
in  regard  to  whether  four  wheel  brakes  would  be  an  ad- 
vantage for  high  grade  American  cars. 

From  the  experiments  made,  I  am  rather  inclined  to  be- 
lieve that  they  would  be  an  advantage  on  any  car  weighing 
over  2000  lb.,  provided  the  front  wheel  brakes  are  made 
in  some  simple  way  so  as  to  eliminate  the  complicated 
universal  joints  which  are  sometimes  used. 

From  the  experiments  made,  I  find  that  it  is  possible 
to  stop  a  car  equipped  with  the  four  wheel  brakes  in 
between  50  and  60  per  cent  of  the  distance  required  for 
only  the  regular  two  rear  wheel  brakes.  Also  skidding 
is  very  materially  minimized  by  the  use  of  the  front 
wheel  brakes,  provided  brakes  are  properly  equalized.  If 
brakes  are  connected  up  properly  they  are  a  great  help 
in  descending  a  steep  hill,  as  it  allows  one  to  cool  off  one 
set  while  using  the  other. 

There  is,  no  doubt,  some  disadvantage  in  the  use  of 
front  wheel  brakes,  due  to  the  additional  cost  and  to  the 
slight  complication  necessary  and  also  to  the  additional 
weight,  but  I  believe  that  the  disadvantages  are  more 
than  offset  by  the  advantages.  W.  G.  Wall, 

National  Motor  Car  &  Vehicle  Corp. 


Three  Is  a  Crowd  in  Rear  Seat 

Editor,  Automotive  Industries: 

We  have  had  a  car  fitted  with  four  wheel  brakes  in 
use  for  the  past  six  months — while  this  car  enables  won- 
derful demonstrations  to  be  given,  yet  its  ability  to  stop 
in  a  shorter  distance  than  our  car,  equipped  with  rear 
wheel  brakes  only,  is  obtained  at  considerable  discomfort 
to  the  passengers.  With  only  rear  wheel  brakes  prop- 
erly adjusted  and  the  brakes  adequate  in  size  to  the  car 
weight,  a  car  can  be  stopped  as  rapidly  as   is  desirable. 

It  is  wonderful  how  quickly  a  car  equipped  with  four 
wheel  brakes  can  be  stopped — a  car  fitted  in  this  man- 
ner can  be  stopped  in  less  than  half  the  distance  of  a 
car  equipped  with  rear  wheel  brakes  only.  Theoretically, 
this  should  be  impossible,  but  probably  because  of  the 
load  being  thrown  on  the  front  wheels  there  is  greater 
traction  on  the  front  wheels  than  exists  in  theory,  and 
a  car  can  actually  be  stopped  in  less  than  half  the  dis- 
tance with  four  wheel  brakes  than  it  can  with  rear  wheel 
brakes  only,  even  though  rear  wheel  brakes  are  powerful 
enough  to  lock  the  wheels.  When  a  car  equipped  with 
four  wheel  brakes  is  stopped  in  the  shortest  possible 
distance  it  is  extremely  uncomfortable  for  the  passen- 
gers, and,  unless  they  have  something  to  hold  on  to. 
they  will  be  thrown  out  of  the  seats  very  violently.  Of 
course,  having  four  wheel  brakes  does  not  necessitate 
violent  application  of  the  brakes,  and  the  advantage 
then  is  that  a  car  can  be  brought  to  a  stop  in  the  usual 
distance  with  much  less  effort  on  the  part  of  the  driver: 
this  is  not  of  very  much  consequence,  as  most  cars  are 
equipped  with  brakes  that  are  large  enough  that  they 
will  almost  lock  the  wheels  without  any  excessive  effort 
on  the  part  of  the  driver.  It  is  always  desirable  to  stop 
short  of  locking  the  wheels. 


Another  advantage  that  probably  is  possessed  by  four 
wheel  brakes  is  the  life  of  the  brake  lining  and  the  length 
of  time  that  one  can  run  without  necessitating  readjust- 
ing the  brakes.  If  a  car  is  stopped  in  the  usual  distance 
and  having  double  the  number  of  brake  drums  will,  no 
doubt,  double  the  life  of  the  brakes.  This  is,  of  course, 
desirable,  but  as  to  whether  this  is  necessary  will  depend 
upon  the  amount  of  trouble  this  gives  on  a  given  car. 

One  other  claim  is  made  for  four  wheel  brakes,  and 
that  is  that  a  car  is  not  so  likely  to  skid  when  the  brakes 
are  applied  on  wet  pavements.  In  some  cases  this  is 
certainly  true,  in  others  the  driver  sometimes  loses  his 
control  over  the  front  wheels  with  four  wheel  brakes, 
and  we  have  seen  cases  where  cars  have  swerved  very 
objectionably  to  the  side  of  the  road. 

Most  four  wheel  brakes  that  have  come  to  the  writer's 
attention  have  been  very  complicated;  in  many  cases 
the  front  springs  and  front  steering  pivot  axles  are 
unduly  stressed.  It  would  appear  that  these  parts  should 
be  made  much  heavier  than  usual  when  front  wheel 
brakes  are  applied. 

Body  Design 

There  is  another  matter  in  which  I  believe  you  could 
be  of  much  use  to  the  automobile  industry  by  having 
a  discussion  in  your  journal,  and  that  is  by  advocating 
that  no  passenger  car  should  be  designed  to  carry  more 
than  two  full-grown  people  on  the  rear  seat.  There  has 
been  a  great  demand  by  the  automobile  buying  public 
for  years  for  a  very  wide  rear  seat  that  will  be  quite 
comfortable  for  three  grown-up  people  with  overcoats 
:<nd  robes.  This  could  be  accomplished  in  the  old  days, 
when  the  chassis  was  very  high  from  the  ground  and 
the  body  and  seats  also  very  high;  then  the  passengers 
could  be  accommodated  in  regard  to  width  by  a  cushion 
being  carried  out  sideways  over  the  rear  wheel  housing, 
but  in  the  present-day  cars,  where  the  chassis  and  bodies 
are  low,  the  rear  seat  must  come  in  between  the  rear 
wheel  housing,  and  it  is  utterly  impossible  to  give  com- 
fort for  three  people  if  the  standard  tread  of  56J/2  in- 
is  adhered  to. 

We  firmly  believe  that  the  tread  should  neither  be 
under  nor  over  the  standard  because  of  having  to  so 
frequently  run  in  ruts;  this,  therefore,  being  limited, 
and  the  cross  section  of  modern  tires  being  much  larger 
than  in  the  past,  makes  it  quite  impossible  to  obtain  a 
width  of  rear  seat  that  is  adequate  for  three  full-grown 
people.  Provision  must  always  be  made  for  the  use 
of  tire  chains,  and  ample  clearance  must  be  allowed 
between  the  sides  of  the  wheel  housing  and  the  wheel 
to  accommodate  side  sway  of  the  body,  and  this,  when 
properly  taken  care  of,  gives  a  rear  seat  adequate  for 
about  two  and  a  half  people.  It  makes  a  much  better 
proportioned  car  when  the  width  is  kept  down  to  accom- 
modate two  people  in  the  rear  seat,  and  the  spring  sus- 
pension is  a  much  easier  problem. 

It  is  a  very  rare  thing  to  see  a  seven-passenger  car 
on  the  road  with  seven  people  in  it,  and  if  the  springs 
are  adequate  to  take  care  of  three  full-grown  people 
on  the  rear  seat,  they  will  give  hard  riding  when  only 
one  or  two  passengers  ride  on  the  rear  seat. 

It  will  be  quite  a  boon  to  the  body  designer,  chassis 
engineer  and  the  makers  of  springs  if  cars  of  two,  four 
or  six  passengers  were  the  limit,  no  seat  being  made 
wider  than  to  take  care  of  two  grown-up  people.  If  the 
above  facts  were  brought  forcibly  before  the  buying 
public  there  might  be  less  demand  for  wider  rear  seats 
than  can  at  present  be  provided  for. 

D.  Fergusson, 
Chief  Engineer,  Pierce-Arrow  Motor  Car  Co. 
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Weak  Elements  of  Present  Tractor  Design 


Lugs  on  Wheel  Type  Tractors 

Editor,  Automotive  Industries: 

"What  do  you  consider  the  weakest  element  in  wheel 
type  tractor  design  to-day,  and  what  suggestions  have 
you  for  remedying  it?" 

Hubs,  spokes,  bearings  and,  to  a  certain  extent,  the 
rims  have  received  considerable  attention  in  tractors, 
but  it  can  hardly  be  said  that  lugs  have  had  the  serious 
attention  they  must  have  before  we  can  call  them  an 
engineering  solution. 

Practically  all  lugs  have  been  made  up  to  use  cheap 
commercial  structural  shapes;  the  methods  of  attaching 
and  detaching  are  in  need  of  more  study  to  produce  quiet 
and  simple  operation  and  removal.  Interchangeable 
wheels  with  sets  of  various  type  lugs  is  one  solution. 
On  the  whole,  however,  the  real  question  is  "A  series  of 
correct  lugs  to  meet  variable  conditions  of  road  and 
field,  designed  in  such  a  manner  as  to  use  to  the  fullest 
extent  a  minimum  tractor  weight  along  with  the  mini- 
mum of  energy  and  disturbance  of  soil,  secure  the  maxi- 
mum sensible  area  of  soil  contact  and  still  keep  within 
the  shear  value  of  the  soil." 

A  reasonable  possible  slippage  should  be  incorporated 
in  the  design  at  or  near  the  point  of  maximum  drawbar 
pull  on  low  gear,  for  the  reason  that  we  need  a  safety 
slip  for  the  energy  when  plows  strike  obstructions  which 
might  be  considered  irresistible. 

It  would  seem  that  a  real  research  series  is  necessary 
to  cover  the  various  problems  of  lug  and  wheel  action. 
We  should  know  some  of  the  following  relations: 

1.  Bearing  areas  and  pressure  distribution  of  round 
wheel  and  caterpillar  type  treads,  standing  still  and  in 
translation. 

2.  The  proper  theoretical  form  of  lug  for  various  gen- 
eral groups  of  soils  to  give  us  the  best  possible  hold  on 
the  ground  in  translation,  covering  also  various  soil 
moisture  contents  within  the  range  of  practical  plowing. 

3.  The  relation  between  weight  of  tractor  and  lug 
penetration  of  various  forms. 

4.  Friction  relation  of  flat  steel  tires,  weight  on  axle, 
"wheel  diameter  of  face  on  various  soils,  covering  various 
moisture  content  within  practical  tractor  operating  con- 
ditions. 

5.  Soil  friction  or  shear  values  between  flat  areas  of 
typical  soils. 

When  we  have  these  relations,  and  doubtless  some 
■others,  we  shall  have  gone  a  long  way  toward  reducing 
rolling  friction  and  making  a  tractor  more  generally 
efficient. 

Another  series  of  problems  relates  to  gear  tooth  de- 
sign and  efficiencies.  We  should  answer  this  question: 
"What  form  of  gear  tooth  will  give  us  the  longest  life 
with  a  minimum  of  variation  in  the  transmission  of 
uniform  angular  velocity?" 

We  arc  all  aware  that  new  ^ears,  well  run  in  and  under 
sensible  load,  have  very  high  efficiencies,  but  this  is 
only  during  the  period  that  the  tooth  form  and  align- 
ment is  theoretically  correct  to  transmit  uniform  angular 
velocity.  As  soon  as  wear  takes  place  in  the  tooth  or 
bearings,  the  form  changes  rapidly  above  and  below  the 
pitch  line  because  of  the  combination  of  sliding  and 
rolling  contact,  so  that  it  seems  very  desirable  to  investi- 
gate these  features  of  design  more  thoroughly. 

There  is  little  use  of  our  reducing  by  extreme  energy 
and  careful  and  expensive  design  the  fuel  consumption 
by  the  I    100  part  of  a  pound  of  a  given  engine,  and  then 


throw  it  away  in  quantities  of  horsepower  in  the  trans- 
mission wear  and  tear  and  translation  losses.  In  other 
words,  let  us  reduce  the  tremendous  losses  between  the 
engine  shaft  and  the  drawbar  by  a  detailed  study  of 
each  intermediate  group  of  frictional  losses. 

O.  B.  Zimmerman, 
International  Harvester  Co. 


Tractor  Adaptability  to  Field  Conditions 

Editor,  Automotive  Industries: 

If  clarifying  views  on  the  one  weakest  element  in  wheel 
type  tractor  design  to-day  were  wanted,  I  should  choose 
to  express  myself  on  lack  of  adaptability  to  general  field 
conditions.  Much  has  been  written  and  said  about  the 
lack  of  standardization  or  uniformity  in  tractor  design 
and  is  almost  always  compared  to  the  nice  uniformity  and 
standardization  obtaining  in  trucks  and  automobiles  at 
this  time.  According  to  the  automotive  engineer  whose 
field  has  been  limited  to  road  vehicles,  his  prosaic  contem- 
porary in  the  tractor  industi\v  has  been  playing  too  much 
with  the  sand  man.  Altogether  too  frequently  the  ve- 
hicle engineer  bursts  forth  in  print  and  in  production 
with  a  solution   (?)   of  the  whole  tractor  problem. 

Let  me  point  out  here  that  the  problems  to  be  met  by 
the  tractor  designer  are  fundamentally  different  and  more 
complex  than  those  to  be  met  by  the  vehicle  designer.  The 
tractor  designer  has  a  multitude  of  conditions  to  meet, 
each  one  of  which  may  call  for  a  different  basic  design 
for  his  tractor  if  he  is  to  meet  them  each  with  a  separate 
type  of  machine,  and  here  is  where  the  vehicle  engineer 
falls  down  in  principle  and  creates  one  more  type  to  be 
added  to  the  already  large  number  of  existing  types  of 
tractors. 

To  me  the  greatest  weakness  in  the  present  tractor  de- 
sign and  the  greatest  problem  to  be  met  lies  in  the  neces- 
sity for  a  machine  which  will  meet  the  greatest  number 
of  conditions.  Here  the  field  for  mechanical  ingenuity  is 
practically  unlimited.  No  single-idea  designer  will  suc- 
ceed here.  A  designer  must  be  conscious  of  all  the  con- 
ditions to  be  met,  and  in  order  to  succeed  must  exercise 
rare  and  impartial  judgment.  The  development  of  any 
industry  is  always  based  more  or  less  upon  precedent  fol- 
lowed by  evolution. 

In  the  early  days  of  tractor  development  precedent  of 
the  heavy  steam  tractor  was  followed  and  unfortunately 
for  the  industry  is  still  followed  by  some  large  companies. 

During  the  last  few  years,  however,  since  it  has  been 
learned  that  suitable  weight  distribution,  wheel  area  and 
lug  equipment  will  give  a  tractor  a  drawbar  pull  equal  to 
its  own  weight,  there  has  been  a  substantial  tendency 
toward  something  like  a  uniform  type  of  tractor.  Tractor 
design,  however,  will  never  reach  such  uniformity  as  is 
possible  in  vehicles. 

The  tractor  of  to-day  has  been  accepted  as  a  success 
in  the  fairer  fields,  but  we  still  have  millions  of  acres 
upon  which  the  average  type  of  tractor  cannot  be  called 
a  "howling  success."  The  broad  plains  of  our  country 
have  naturally  been  the  ones  where  tractors  were  first 
successful,  but  as  developments  go  on  we  always  come 
up  against  conditions  not  exactly  suited  to  the  prairie 
type,  and  due  to  meeting  conditions  in  the  rice  fields,  sand 
dunes,  swamp  lands,  hillsides  and  woods  we  are  continu- 
ally working  toward  the  more  adaptable  machine. 

The  solution  of  the  problem  of  making  a  tractor  more 
adaptable  to  the  varying  conditions  lies  in,  first,  light 
weight,  for  light  weight  is  desirable  in  all  the  conditions; 
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second,  weight  distribution  in  order  to  make  available  at 
the  drive  wheels  all  the  power  of  the  engine,  and  third, 
general  maneuvering  ability  which  will  make  possible  the 
successful  operation  of  the  tractor  on  hillsides,  in 
orchards,  in  sandy  land,  in  peat  bog  and  in  the  harder 
gumbo  and  clay  fields.    Yours  very  truly, 

R.  0.  Hendrickson, 
Vice-President,  J.  I.  Case  Plow  Works  Co. 


Traction   Rating    Variation   Causes 
Injustice 

Editor,  Automotive  Industries: 

The  lack  of  proper  lug  equipment  for  tractor  wheels 
is  a  decided  weakness.  For  proper  lug  equipment  I 
would  consider  a  lug  that  worked  fairly  satisfactorily 
under  a  great  variety  of  conditions  which  would  avoid 
the  necessity  of  changing  the  lugs  with  a  change  of  soil 
conditions. 

Another  matter  which  seems  to  require  attention   is 


that  of  weight  distribution,  especially  as  it  affects  the 
slippage  and  guiding  of  the  tractor.  In  our  tests  last 
season  it  was  noticed  that  the  slippage  in  tractors  of 
different  types,  with  exactly  the  same  weight  distribu- 
tion and  under  practically  the  same  conditions,  varied 
materially.  This  would  indicate  that  possibly  there  are 
other  elements  than  the  distribution  of  weight  that 
affects  the  slippage.  The  guiding  of  the  tractor  is  gov- 
erned almost  entirely  by  proper  weight  distribution,  and 
in  order  to  carry  out  effective  guiding  it  is  important 
that  this  matter  should  be  given  pi-oper  attention. 

If  I  may  add  a  word  of  what  is  considered  the  weakest 
element  of  tractor  design  to-day,  I  would  say  it  is  the 
wide  variation  of  tractor  rating.  In  our  tests  last  year 
of  65  tractors  we  found  that  the  ratings  varied  from 
20  per  cent  below  to  50  per  cent  above  the  actual  maxi- 
mum horsepower  on  the  belt.  This  is  too  great  a  varia- 
tion and  works  an  injustice  to  all  manufacturers. 

Oscar  W.  Sjogren, 
Chairman  of  Department  of  Agricultural 
Engineering,  University  of  Nebraska. 


Increasing  Battery  Life  and  Satisfaction 


Factors  of  Original  Battery  Installation 

Editor,  Automotive  Industries: 

In  the  earlier  days  of  the  automobile,  there  were  two 
elements  of  the  car  which  competed  for  the  dubious  honor 
of  being  the  shortest  lived,  viz.,  the  tires  and  storage  bat- 
tery. Both  the  tire  manufacturers  and  the  storage  bat- 
tery concerns  have  made  wonderful  improvements  in 
their  construction,  so  that  now  it  is  possible  to  obtain  at 
least  two  or  three  seasons'  use  out  of  both  tires  and  stor- 
age batteries. 

Unfortunately,  the  battery  problem  is  much  more  com- 
plicated than  the  tire  problem,  because  the  average  driver 
carries  spare  tire  equipment,  and,  even  if  he  should  not, 
it  is  possible,  at  the  expense  of  small  annoyance,  to  remove 
a  flat  tire  and  drive  on  the  rim  to  the  nearest  small  town 
or  country  garage,  where  he  will  usually  find  ample  equip- 
ment to  get  him  out  of  his  trouble  with  very  little  delay. 
Should  his  battery  fail,  however,  at  a  critical  time,  it  may 
be  impossible  even  to  get  the  car  started,  and,  on  account 
of  the  almost  universally  adopted  practice  of  storing  the 
battery  away  in  an  invisible  and  sometimes  inaccessible 
location,  the  owner  is  tempted  to  forget  completely  the 
very  existence  of  his  battery  until  such  time  as  it  ceases  to 
function. 

As  previously  stated,  it  is  possible,  by  taking  advantage 
of  the  latest  improvements  in  battery  design,  to  obtain 
several  years'  satisfactory  service,  but,  on  account  of  the 
very  fact  that  a  storage  battery  is  tucked  away  out  of 
6ight,  it  has  been  the  subject  of  what  someone  has  called 
"Purchasing  Department  Engineering."  Batteries  have 
frequently  been  selected  more  on  the  basis  of  their  first 
cost  than  that  of  the  "most  miles  per  dollar,"  which  one 
of  the  tire  companies  has  adopted  as  a  slogan. 

To  show  what  this  means  to  the  owner,  it  might  be  well 
to  take  a  typical  example  of  two  batteries  submitted  for 
a  given  installation.  One  might  have  a  normal  life  of,  say 
nine  months,  and  cost  the  car  manufacturer  a  certain 
basic  price  which  we  will  arbitrarily  say  is  $20.  Another 
battery  can  be  purchased  for,  say,  $30,  which  would  have 
a  life  of  at  least  three  years. 

Now,  let  us  see  what  happens  in  the  first  case.  The 
owner  purchasing  the  car  with  the  lower-priced  battery 
gets  satisfactory  service  for  the  nine  months,  at  the  end 
of  which  time  he  must  buy  a  new  battery,  for  which  he 


pays,  not  the  same  price  as  the  car  manufacturer,  but  a 
retail  price  which  would  be  (in  proportion,  probably)  $40. 
If  he  gets  nine  months'  service  out  of  this  battery  and  re- 
peats the  operation,  at  the  end  of  the  three  years  he  would 
have  expended  $120  for  storage  batteries,  and  be  in  ex- 
actly the  same  place  as  the  owner  of  the  other  battery, 
who  has  so  far  not  had  to  make  any  expenditure  at  all. 
Of  course,  you  might  say  that  at  the  end  of  his  first  period 
he  might  have  bought  a  higher  priced  battery,  and,  from 
then  on,  had  long  life  and  satisfactory  battery  service; 
but  the  tendency  is,  as  a  rule,  to  install  a  battery  of  char- 
acteristics equivalent  to  the  one  originally  used. 

It  is  readily  apparent  from  the  above  that  the  car  manu- 
facturer in  saving  $10  on  the  first  cost  of  the  car  has 
placed  the  user  under  an  expenditure  of  many  times  this 
sum. 

In  all  justice,  it  must  be  admitted  that  the  storage  bat- 
tery manufacturers  themselves  are  to  a  certain  extent  re- 
sponsible for  this  condition,  because  they  have  permitted, 
and  in  some  cases  advocated,  the  use  of  batteries  with 
very  thin  plates  and  separators  which  showed  very  su- 
perior performance  and  characteristics  on  bench  tests,  but 
which,  in  order  to  meet  these  very  tests,  had  to  have  the 
element  of  durability  sacrificed. 

Three  requirements  which  most  purchasing  agents  and 
some  engineers  have  set  up  as  a  mark  to  shoot  at  are  the 
three  words,  "small,"  "light"  and  "cheap,"  and  the  ele- 
ment of  service  has  not  been  given  its  proper  consideration. 
There  are  notable  and  gratifying  exceptions  to  the  prac- 
tice, however,  as  I  have  in  mind  a  certain  car  which  car- 
ried complete  electrical  equipment  in  the  year  1912,  and 
on  which  (at  the  latest  calculations)  at  least  30  per  cent 
of  the  original  batteries  are  still  in  service. 

The  location  of  the  battery  is  of  great  importance; 
probably  the  best  place  ever  found  is  on  the  running 
board,  or  in  the  space  between  the  running  board  and 
frames  so  that  it  is  in  plain  sight  and  easily  accessible. 
But,  on  account  of  the  universally  desired  clean  running 
boards,  the  battery  has  been  shifted  to  various  locations  in 
the  body  or  chassis — some  of  them  fairly  satisfactory,  but 
more  often  extremely  unfavorable. 

I  have  seen  a  battery  located  right  alongside  a  hot  ex- 
haust pipe,  under  the  floor  boards,  where  it  was  necessary 
to  use  a  screwdriver  to  take  screws  out  of  floor  boards  to 
get  at  the  battery.     The  location   alone  was   responsible 
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for  considerable  evaporation  due  to  heat,  and  the  irksome 
job  of  getting  at  the  battery  made  the  addition  of  distilled 
water,  when  required,  a  very  rare  occurrence,  with  the  re- 
sult that  this  installation  gave  very  unsatisfactory  serv- 
ice to  say  the  least. 

Another  case  of  a  two-door  sedan — the  battery  was  lo- 
cated on  the  chassis  under  the  front  floor  boards,  and 
only  a  human  snake  could  get  at  it.  The  result,  of  course, 
was  that  it  got  attention  only  when  something  failed  to 
work.  The  production  engineer  at  the  motor  car  plant 
wanted  a  battery  installation,  which  was  the  same  for  all 
types  of  bodies,  and  gave  but  casual  thought  to  battery  ac- 
cessibility. 

However,  as  this  whole  proposition  gets  to  be  better  un- 
derstood, and  the  vital  importance  of  a  satisfactory  stor- 
age battery  to  the  service  which  the  car  can  give  becomes 
better  understood,  I  believe  there  will  be  such  co-operation 
hetween  the  manufacturers  of  storage  batteries,  electrical 
equipment  and  motor  cars  in  the  way  of  original  specifica- 
tions, battery  location,  both  as  regards  accessibility  and 
freedom  from  engine  and  exhaust  line  heat,  road  dirt, 
etc.,  that  we  can  expect  wonderful  improvement  in  the 
general  all-around  service  of  this  much  abused  piece  of 
apparatus. 

W.  A.  Chryst, 
Chief  Engineer, 
Dayton  Engineering  Laboratories  Co. 


Battery  Satisfaction 

Editor,  Automotive  Industries: 

We  suggest  the  following  in  answer  to  the  question, 
■"What  should  car  manufacturers  do  to  render  storage  bat- 
tery installations  more  satisfactory  and  to  increase  bat- 
tery life?" 

1.  Location  of  the  battery  where  it  is  easily  accessible. 

2.  Battery  should  be  placed  in  a  container  which  will 
keep  out  all  dust  and  moisture. 

3.  Battery  compartment  to  be  large  enough  to  block 
the  battery  in  with  corner  blocks  and  also  have  hold-down 


rods  which  can  be  easily  removed  when  it  is  necessary  to 
take  the  battery  out  of  the  compartment. 

4.  Battery  leads  should  have  enough  slack  in  the  cables 
to  prevent  any  pull  on  the  battery  post  which  would  cause 
the  post  to  break. 

5.  All  battery  terminals  should  be  thoroughly  tightened 
with  bolts  and  nuts  and  then  covered  with  vaseline  or 
some  suitable  grease  to  prevent  the  acid  spray  from  caus- 
ing corrosion. 

6.  Sufficient  clearance  should  be  allowed  in  all  battery 
compartments  to  permit  any  standard  make  of  battery 
to  be  used  as  a  replacement  on  an  automobile.  This  is 
especially  true  where  a  battery  with  an  increase  in  height 
may  be  purchased  by  a  car  owner  if  he  desires  to  use  a 
battery  of  increased  capacity  over  the  one  furnished  him 
by  the  car  manufacturer. 

7.  In  the  location  of  the  battery,  allowance  should  be 
made  for  the  battery  to  use  a  type  which  is  mechanically 
the  best  that  can  be  built.  The  end  to  end  assembly  of  the 
battery  makes  a  very  long  case  and  very  often  necessitates 
the  use  of  bolts  to  hold  the  sides  of  the  battery  box  to- 
gether. 

8.  Car  manufacturer  should  see  that  a  battery  that  is 
placed  on  a  car  has  not  been  allowed  to  stand  around  in 
stock  for  any  length  of  time.  The  car  owner  should  be  per- 
mitted to  receive  as  new  a  battery  as  possible. 

A  very  desirable  method  of  doing  this  is  to  purchase  a 
bone  dry  battery  from  the  battery  manufacturer  and  keep 
this  in  stock  up  until  the  time  it  is  necessary  to  place  it 
on  the  car,  or  better,  ship  the  same  bone  dry  battery  with 
the  car  to  the  car  owner. 

9.  The  car  owner  should  be  given  all  the  information 
in  regard  to  the  care  of  the  battery  and  instructed  to  reg- 
ister his  battery  immediately  at  a  battery  service  station. 

It  would  be  very  desirable  if  the  car  manufacturer 
would  keep  a  record  of  some  kind  which  would  give  the 
serial  number  of  the  battery  which  is  shipped  on  a  car 
with  his  own  car  serial  number.  This  would  lead  to  better 
cooperation  between  the  battery  manufacturer  and  the 
car  manufacturer  and  would  result  in  more  satisfaction  to 
the  car  owner.  Willard  Storage  Battery  Co. 


Engineering  Problems  of  Present  Importance 


Increased  Compression  Ratios 

Editor,  Automotive  Industries: 

In  reply  to  your  letter  of  April  28,  I  consider  you  made 
a  good  guess  in  suggesting  that  I  write  about  "increased 
compression  ratios."  My  views  on  this  subject  sum  up 
as  follows: 

(a)  The  degree  of  compression  used  in  present  day 
automotive  engines  is  the  principal  deciding  factor  in  the 
power  output  and  fuel  consumption  of  an  engine  of  given 
speed ; 

(b)  At  the  present  time,  the  nature  of  our  fuel  is  the 
largest  deciding  factor  on  the  degree  of  compression 
which  can  be  used; 

(c)  Given  a  fuel  which  will  make  possible  the  use  of 
compression  ratios  of  6  or  7  to  1,  we  are  certain  of  great 
gain  in  power  and  economy  in  all  types  of  automotive 
engines; 

(d)  I  believe  the  use  of  such  high  compressions  with 
fuel  giving  no  detonation  or  preignition,  will  not  be  ma- 
terially harder  on  existing  engines  than  the  use  of  pres- 
ent compression  ratios  with  present  fuel,  in  spite  of  the 
fact  that  a  much  higher  b.  m.  e.  p.  will  be  maintained; 

(e)  There  is  now  much  waste  of  fuel  due  to  running 
automotive  engines  with   "rich"   mixture  mainly   for  the 


purpose  of  reducing  detonation,  although  few  people  have 
thought  of  it  in  that  way; 

(f)  We  must  make  non-detonating  fuel  universally 
available  as  soon  as  possible,  for  then  only  can  we  use 
high  compression  pistons  in  our  engines  and  feel  that  we 
are  running  somewhere  near  as  economically  as  we  know 
how  to,  and  begin  to  think  of  our  old  enemy  carbon  and 
his  exciting  influence  on  detonation,  as  a  friend  and  an 
insulator  conserving  our  dearly  bought  fuel; 

(g)  By  the  proper  use  of  available  benzol  supplies,  a 
large  percentage  of  our  present  automotive  engines  could 
be  run  on  fuel  better  suited  to  their  present  compression 
ratios  but,  unfortunately,  where  benzol  is  used,  it  is  fre- 
quently used  in  proportions  of  from  50  to  100  per  cent, 
whereas  from  20  to  30  per  cent  is  all  that  is  really  needed 
with  present  compressions;  to  permit  the  use  of  much 
higher  compressions,  the  General  Motors  Corporation  has 
made  wonderful  strides  in  finding  compounds  which, 
when  added  to  fuel  in  exceedingly  small  percentages,  make 
them  satisfactory  for  use  in  engines  of  even  71  compres- 
sion ratio. 

In  addition  to  the  foregoing,  I  believe  the  most  impor- 
tant automotive  problems  are:  all-metal,  internally  braced 
aircraft;  carbureters  giving  "leaner"  mixtures  through 
the  throttle  range,  and  air-cooled  engines. 
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In  the  all-metal  airplane,  I  see  a  type  which  will  require 
less  maintenance  and  will  last  longer,  therefore,  presum- 
ably, making  it  cheaper,  and  I  know  of  much  good  work 
progressing  along  this  line. 

Referring  to  air-cooled  engines,  I  believe  that  much 
could  be  accomplished  by  the  use  of  composite  cylinders 
using  thick  sections  of  aluminum  to  cool  the  combustion 
chamber  and  valves;  this  is  based  on  my  experiments  at 
McCook  Field  with  large  bore,  high  compression  aviation 
engine  cylinders. 

Regarding  the  carbureters,  we  have  found  by  experi- 
ment that  many  existing  carbureters  fall  far  short  of  giv- 
ing desirable  air  fuel  ratios  at  certain  throttled  positions, 
and  it  has  been  found  that  this  can  be  largely  overcome, 
at  least  in  aircraft  use,  by  modifying  the  types. 

Geo.  E.  A.  Hallett, 
Captain,  Air  Service,  Engineering  Division, 
McCook  Field. 
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Recent  Developments  in  Aluminum 
Pistons 

Editor,  Automotive  Industries: 

During  the  past  year  the  aluminum  piston  has  under- 
gone a  great  development.  The  advantages  due  to  the 
light  weight  and  high  heat  conductivity  of  aluminum 
have  long  been  realized,  and  aluminum  pistons  have  been 
used  with  considerable  success  by  many  manufacturers. 
The  casting  in  permanent  molds,  the  development  of  a 
suitable  alloy,  the  heat  treatment  of  the  castings  are  all 
developments  of  aluminum  pistons  of  several  years'  stand- 
ing. The  one  objectionable  feature  which  has  at  times 
made  trouble  in  the  operation  of  aluminum  pistons  has 
been  the  fact  that  it  was  necessary  to  run  them  with  a 
greater  clearance  than  was  the  case  with  the  cast  iron 
piston.  This  was  due  to  the  greater  coefficient  of  expan- 
sion of  aluminum  as  compared  with  cast  iron.  In  order 
to  insure  the  best  operation  of  an  aluminum  piston  it  is 
necessary  that  the  skirt  be  fitted  with  as  close  a  clearance 
as  possible.  The  clearance  of  the  ring  lands  makes  very 
little  difference  as  long  as  it  is  sufficient  to  prevent  them 
from  touching  the  walls  of  the  cylinder. 

Recent  experiments  have  proven  that  the  temperature 
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of  an  aluminum  piston  skirt  is  not  high  enough  to  account 
for  the  amount  of  clearance  which  it  has  been  necessary 
to  give  these  pistons  in  the  past.  The  head  temperature, 
on  the  other  hand,  is  much  higher  than  that  of  the  skirt. 
The  expansion  of  the  skirt  may  be  divided  into  two  parts: 
(1)  the  thermal  expansion,  that  is,  the  increase  in  size 
due  to  the  increase  in  temperature  of  the  skirt;  (2)  the 
mechanical  expansion  due  to  the  thermal  expansion  of  the 
head,  that  is,  the  head  being  so  much  hotter  than  the 
skirt  expands  more,  and  this  sets  up  a  sufficient  force  to 
pull  the  skirt  with  it.  It  would  be  ideal  to  entirely  sep- 
arate the  head  from  the  skirt.  Since  this  is  not  possible 
the  next  best  thing  to  do  is  to  separate  the  head  from  the 
skirt  on  the  thrust  faces  only,  and  take  care  of  the  expan- 
sion in  the  direction  of  the  pin  by  making  use  of  a  verti- 
cal slot  or  by  relieving  the  piston  on  the  side.  Both  have 
been  successful.  Fig.  1  shows  a  design  embodying  the 
vertical  slot.  When  a  vertical  slot  is  used  it  must  be 
placed  on  the  low  thrust  side.  Fig.  2  shows  a  piston  in 
which  only  the  head  is  separated  from  the  skirt  on  the 
thrust  faces  and  the  expansion  in  the  direction  of  the  pin 
is  made  harmless  by  a  relief.  Fig.  3  operates  in  a  similar 
manner  to  the  piston  shown  in  Fig.  2,  but  is  not  relieved 
to  the  same  extent  as  the  former. 
The  extra  clearance  in  the  direction 
of  the  pin  is  obtained  by  grinding 
the  piston  oval,  the  shorter  diameter 
being  in  a  line  with  the  pin. 

Piston  Clearances 

All  troubles  of  which  aluminum 
pistons  have  been  accused  can  be 
laid  to  the  clearance.  As  explained 
above,  this  has  been  taken  care  of  in 
the  design  of  the  piston.  The  curve 
of  Fig.  4  is  of  interest,  since  it  shows 
both  the  new  clearance  and  that 
formerly  required  by  aluminum  pis- 
tons. The  new  clearance,  which  is 
the  one  to  be  used  for  all  new  de- 
signs, is  0.001  in.  per  in.  diameter. 

Oil  Pumping 

Experience  has  taught  us  that  in 
order  to  eliminate  oil  pumping  it  is 
necessary  that  the  relief  on  the  pis- 
ton pin  side  of  the  piston  be  either 
very  generous  and  provided  with  a 
large  outlet,  or  that  the  fit  be  made 
fairly  close,  just  enough  so  the  pis- 
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ton  will  not  stick  on  these  sides.  Figs.  1  and  2  are 
examples  of  the  large  clearance  on  the  sides,  while 
Fig.  3  is  an  example  of  the  latter  type.  The 
theory  of  this  seems  to  be  merely  this :  That  we  must 
either  allow  space  for  the  oil  so  small  that  if  all  the  oil 
passed  into  the  combustion  chamber  it  would  be  harmless 
or  we  must  make  it  large  enough  so  that  the  weight  of 
the  volume  of  oil  will  be  greater  than  the  capillary  action 
and  the  oil  will  drain  back  into  the  crankcase  rather  than 
work  its  way  up  into  the  combustion  chamber.  It  is  very 
difficult,  if  not  impossible,  to  draw  a  line  between  a  clear- 
ance that  is  just  large  enough  and  one  that  is  just  too 
large.     This  can  be  determined  only  by  experiment. 

The  slots  separating  the  head  from  the  thrust  faces, 
besides  making  harmless  the  head  expansion,  must  also 
function  as  a  drain  for  the  oil.  As  regards  the  former 
function  the  width  of  the  slot  is  immaterial,  but  in  order 
that  it  may  act  as  an  oil  drain  it  is  necessary  that  the 
slot  be  made  of  considerable  width. 

Wear 

Piston  wear  is  largely  a  function  of  piston  material  and 
of  piston  and  cylinder  finish.  Aluminum  pistons  cast  in 
permanent  molds  wear  better  than  sand  cast  ones.  If  both 
the  cylinder  and  piston  have  a  smooth  finish  and  the  lubri- 
cation is  ample,  wear  will  be  negligible.  Of  the  several 
ways  of  finishing  pistons  and  cylinders,  grinding  seems  to 
be  the  best  one. 

Ferdinand  Jehle,  Engineer, 
Aluminum  Manufacturers,  Inc. 


Use  of  Hollow  Section  Parts 

Editor,  Automotive  Industries: 

There  are  many  questions  involved  in  the  use  of  hol- 
low section  parts  in  an  automobile,  and  each  should  be 
considered  very  carefully  before  proceeding  to  the  gen- 
eral use  of  such  a  design. 

The  drilling  of  a  hole  in  the  center  of  a  camshaft 
cannot  be  objected  to  from  the  standpoint  of  weakening 
the  part  unless  the  hole  is  extremely  large  or  not  ma- 
chined accurately.  In  the  writer's  experience  the  use 
of  such  a  hole  has  been  more  as  an  oil  carrier  than  as 
a  means  of  lightening  the  shaft.  Rigidity  is  an  important 
item  in  a  camshaft,  and  it  is  also  an  advantage  to  have 
a  camshaft  as  large  as  possible.  The  saving  of  weight 
is,  of  course,  an  item  if  the  camshaft  is  extremely  large, 
but  the  average  shaft  is  of  such  a  size  that  the  drilled 
hole  does  not  remove  enough  weight  to  make  this  a  seri- 
ous argument  in  favor  of  the  drilled  camshaft. 

The  drilled  crankshaft  presents  several  problems 
which  should  be  considered  very  carefully.  The  elimina- 
tion of  weight  in  a  rotating  part,  such  as  a  crankshaft. 
is  undoubtedly  an  advantage  under  most  every  condition. 
It  is,  however,  extremely  important  that  such  drilled 
holes  be  accurately  machined  and  as  nearly  concentric 
as  possible  with  the  finished  bearings  or  crankpins,  as 
an  out  of  center  condition  will  weaken  the  shaft  at 
various  points  and  may  lead  to  considerable  trouble 
if  not  watched  carefully.  Here,  again,  careful  study 
must  be  made  of  the  drilling  of  the  crankshaft  in  such 
a  way  that  the  rotating  weight  will  be  removed  and  still 
not  weaken  the  shaft  to  such  an  extent  that  vibration 
might  result.  To  illustrate,  the  drilling  of  a  large  hole 
through  the  center  of  the  shaft  through  all  the  main 
bearings  might  make  that  shaft  subject  to  extreme  twist- 
ing under  stress,  where  the  drilling  of  the  same  hole 
in  the  crankpin  would  weaken  the  shaft  comparatively 
little  and  at  the  same  time  remove  the  weight  desired. 


There  is  perhaps  a  best  combination  of  crankshaft 
strength  and  reciprocating  weights,  and  this  should  be 
determined,  if  possible,  by  careful  experiment. 

The  use  of  tubing  for  propeller  shafts  is  beyond  any 
question  a  very  good  practice,  and  especially  is  this  true 
due  to  the  general  use  of  seamless  steel  tubing  which, 
of  course,  is  accurately  made  as  to  the  thickness.  The 
elimination  of  weight  in  this  part  is  further  very  advan- 
tageous, as  it  eliminates  the  whipping  to  a  large  degree. 

The  writer  questions  the  advisability  of  using  hollow 
axle  shafts  for  the  simple  reason  that  the  only  apparent 
reason  for  such  design  is  the  elimination  of  weight.  In 
order  to  make  use  of  a  hollow  shaft,  the  shaft  itself 
must  be  larger  in  order  to  obtain  the  strength  desired, 
and  the  consequent  larger  bearings  and  the  larger  bear- 
ing retainers  will  more  than  balance  the  weight  saved 
in  the  shaft  itself.  Furthermore,  it  is  not  possible  to 
save  any  weight  by  drilling  an  axle  shaft,  excepting  in 
the  full-floating  or  semi-floating  type  of  axle,  where  the 
outer  end  is  large  enough  to  allow  the  drilling  of  a  hole 
in  the  center  of  the  shaft. 

G.  L.  McCain, 
Chief  Engineer,  Saxon  Motor  Car  Corp. 


Aircraft  Engineering  Ahead  of  Business 
Phases 

Editor,  Automotive  Industries: 

Aircraft  engineering  is  well  ahead  of  the  business  of 
transportation  by  air.  Apart  from  fighting  machines, 
the  engineer,  be  he  plane  or  motor  man,  can  only  guess 
at  the  requirements.  Of  course,  the  greatest  handicap 
to  the  extension  of  the  use  of  airplanes  is  the  necessity 
for  extensive  landing  facilities.  If,  without  sacrificing 
existing  qualities,  it  were  possible  to  produce  machines 
which  would  rise  and  alight  vertically  or  at  an  angle  of 
45  degrees,  the  use  of  aircraft  would  receive  the  greatest 
imaginable  stimulus. 

Because  the  landing  difficulties  are  greatly  increased, 
the  writer  is  inclined  to  believe  that  the  development 
of  very  large  airplanes  is  premature.  Ships  cannot  be 
built  bigger  than  the  available  docking  facilities.  Air- 
craft of  the  present  day  are  amply  safe  and  are  easy 
enough  to  fly,  but  on  and  near  the  ground  they  are  still 
awkward,  and  such  danger  as  is  run  in  their  use  is 
almost  wholly  due  to  their  poor  maneuverability  when 
in  confined  quarters.  Of  course,  a  machine  which  will 
move  vertically  or  almost  vertically  has  long  been  an 
inventor's  dream.  The  writer  believes  that  enormous 
improvements  in  engine  and  plane  construction  of  the 
past  few  years  have  made  the  realization  of  this  dream 
entirely  possible. 

A.  Ludlow  Clayden. 


Cast  Iron  for  Camshaft  Bearings 
Editor,  Automotive  Industries: 

Answering  your  communication  of  April  28  requesting 
opinion  on  current  engineering  problems,  there  are  many 
which  at  this  time  are  worthy  of  serious  consideration.  I 
will,  however,  confine  my  discussion  to  the  question  of 
cast  iron  camshaft  bearings. 

Cast  iron  as  a  material  for  camshaft  bearings  is  un- 
questionably satisfactory.  The  relative  merits  of  the 
bearing  within  the  crankcase  itself,  as  compared  with  a 
separate  bushing,  can  only  be  logically  discussed  from  the 
standpoint  of  service.  There  are  no  particular  difficu'*ies 
with  the  integral  bearing  with  the  possible  exception  that 
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adequate  oil  ways  for  the  distribution  of  oil,  particularly     wearing  part  of  the  engine.    This  though  we  have  carried 


with  splash  feed,  cannot  be  readily  put  in,  and  this  may 
lead  to  a  small  percentage  of  scrappage  as  a  result  of  the 
bearing  seizing  if  the  fits  are  not  well  maintained. 

Considei-ed  from  the  viewpoint  of  service,  it  is,  to  my 
mind,   necessary   to  provide   replaceable  bearings   in   any 


to  the  extreme  in  the  new  designs  of  truck  motors  which 
we  are  now  building,  service  and  ease  of  replacement  being 
of  paramount  importance.  A.  A.  Bull, 

Chief  Engineer,  Northway  Motor  &  Mfg.  Co., 
Divn.  General  Motors  Corp. 


The  Engineering  Side  of  Industrial  Relations 


Thoroughly  Interested  Workers 

Editor,  Automotive  Industries: 

I  have  been  very  much  interested  for  a  good  many 
months  back  in  the  series  of  articles  contributed  by  Mr. 
Tipper  on  factory  human  relationship,  management,  etc., 
and  feel  that  if  these  articles  are  read  and  thoughtfully 
assimilated,  they  cannot  help  but  be  beneficial  to  the 
manufacturing  establishments  of  America. 

Peak  production  is  what  all  manufacturers  are  after,  and 
to  my  mind  one  of  the  most  important  principles  to  be 
sought  in  securing  it  is  the  securing  of  active  harmony 
and  contentment  in  the  plant. 

Peak  production  can,  of  course,  be  obtained  in  several 
ways,  one  of  these  being  the  adoption  of  driving  and  pos- 
sibly coercive  tactics  on  the  part  of  the  Chief  and  sub-ex- 
ecutives. Providing  the  chief  and  sub-executives  have,  col- 
lectively, enough  mental  power  to  more  than  offset  the  col- 
lective mentality  of  all  the  workmen,  peak  production  can 
without  a  doubt  be  attained  and  kept  up,  just  so  long  as 
the  mental  ability  of  the  chief  executive  and  subordinates 
keeps  above  the  collective  mentality  of  the  entire  lot  of 
workmen. 

The  average  workman,  .however,  who  works  with  his 
hands  is  just  as  much  of  a  human  being  as  the  bulk  of 
the  executives,  and  if  "the  big  club,"  or  other  coercive  tac- 
tics are  used,  the  workmen  generally  resent  it  and  are 
continuously  endeavoring  to  figure  out  some  way  of  out- 
witting the  bosses.  If,  on  the  other  hand,  the  workmen 
can  be  convinced  primarily  of  the  absolute  fairness  of  the 
executives  and  can  be  brought  to  the  attitude  of  working 
with  the  bosses,  instead  of  for  them,  it  generally  happens 
that  the  mental  effort  which  the  workmen  have  been  put- 
ting into  ways,  means  and  methods  of  beating  the  execu- 
tives to  it,  will  be  put  in  on  ways,  means  and  methods  of 
increasing  their  productivity,  with  the  result  that  peak 
production  is  secured  through  the  combined  willing  effort 
of  both  the  executives  and  the  workmen. 

There  is  no  question,  I  believe,  in  anybody's  mind  but 
what  the  cumulative  effort  of  a  big  mass  of  humanity, 
working  absolutely  together,  is  far  better  and  more  pro- 
duct ive  than  the  cumulative  effort  of  one  relatively  small 
mass  and  another  one  relatively  large,  engaged  in  a  tug 
Of  war. 

I  have  visited,  during  the  past  fifteen  or  twenty  years,  a 
great  many  of  the  manufacturing  plants  and  have  a  good 
many  times  run  across  some  of  the  higher  class  workmen 
on  the  train,  or  in  other  places,  who  have  sometimes  been 
exceedingly  free  in  expressing  their  opinion  or  opinions, 
regarding  certain  manufacturers,  some  opinions  being 
implimentary  and  others  and  for  other  manufactur- 
being  very  much  the  opposite  of  complimentary. 
Without  doubt  some  of  the  non-complimentary  things 
said  were  not  founded  on  actualities,  but  were  due  to  a 
distorted  vision  or  opinion,  engendered  by  a  virtual  phy- 
sical collapse  due  to  the  high  pressure  and  long  b<<  re 
quirements  of  their  particular  manufacturing  instffution. 

There  is  a  limit  to  the  number  of  hours  during  which 
a  workman  can  put  out  the  best  that  is  in  him.  He  will 
work  longer  hours,  with  less  fatigue,  if  he  is  thoroughly 


interested,  contented  and  satisfied,  than  he  can  if  he  is 
not.  On  the  other  hand,  no  matter  how  well  interested, 
contented  and  satisfied  he  is,  there  are  physical  limitations 
to  be  taken  into  consideration,  and  from  my  own  knowl- 
edge, based  on  experience,  it  would  seem  that  somewhere 
between  nine  and  nine  and  a  half  hours  is  the  limit  that 
the  average  contented  individual  can  put  in  and  at  the 
same  time  give  the  best  there  is  in  him. 

J.  W.  DeCon, 
General  Manager, 
Fairfield  Manufacturing  Co. 


Men  and  Systems 

Editor,  Automotive  Industries: 

I  have  read  a  number  of  Mr.  Tipper's  articles  and  have 
found  them  very  stimulating  and  full  of  suggestions. 

Mr.  Tipper  has  evidently  made  a  comprehensive  study 
of  the  questions  involved  in  manufacturing  relations,  and 
writes  forcibly,  clearly  and  intelligently  concerning  these 
problems.  I  have  no  doubt  that,  directly  and  indirectly, 
they  have  had  a  large  influence  in  directing  and  moulding 
opinion. 

The  most  important  problem  in  all  manufacturing  and 
commercial  relations  is  the  human  problem.  System  is 
necessary  to  efficiency,  and,  other  things  being  equal,  the 
business  which  is  run  on  a  well-thought-out  plan  will  un- 
doubtedly be  most  efficient;  but  no  system,  however  effi- 
cient, will  avail  unless  it  is  worked  by  men  who  are  both 
capable  and  loyal ;  so  that  the  question  of  most  importance 
in  any  organization  is  the  quality  of  its  man-power.  This 
applies  all  along  the  line,  from  the  chief  executive  down 
to  the  least  skilled  employee. 

Better  industrial  relations  will  be  the  result  of  better 
human  relations.  A  part  of  the  service  rendered  by  Mr. 
Tipper  has  helped  to  make  the  above  fact  clear  and  has  no 
doubt  resulted  in  quickening  and  directing  thought  along 
this  line. 

C.  H.  Lippincott, 
Manager,  Co-operative  Department, 
Studebaker  Corporation. 


Following  Leaders 

Editor,  Automotive  Industries: 

Will  you  permit  me  a  little  space  to  express  my  highly 
favorable  opinion  of  the  articles  of  Mr.  Tipper.  Although 
I  am  not  in  the  business,  I  have  noted  them  for  a  consider- 
able period  and  they  seemed  to  me  to  invariably  contain 
suggestions  which  have  the  ring  of  good  common  sense. 

The  situation  which  has  developed  between  capital  and 
labor  is  a  thoroughly  unnatural  one.  The  contest,  not 
necessarily  acrimonious  but  preferably  friendly,  should 
have  been  between  the  several  organizations  making  up  a 
business,  each  unit  of  which  would  have  been  made  up 
necessarily  of  component  parts  of  capital  and  labor. 

The  vast  majority  of  men  seek  for  heroes  and  for  lead- 
ers, and  far  from  being  hostile  or  jealous  they  are  enthusi- 
astic and  ready  to  follow  beyond  reason  and  to  accept  less 
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than  their  due  share  in  an  enterprise  in  which  all  are  con- 
cerned. 

The  attitude  of  organized  labor  to-day  is  the  fruit  of 
many  years  of  a  selfish  and  provocative  attitude  on  the 
part  of  capital. 

It  would  seem  almost  axiomatic  that  any  organization 
whose  employees  from  the  lowest  to  the  highest  felt  loyal 
to  it,  and  a  personal  pride  in  its  success  must  have  the 
advantage  over  similar  bodies  whose  employees  regarded 
it  as  an  alien  and  at  times  a  hostile  body.  In  such  an 
organization  there  would  not  be  the  constant  change  of 
personnel  and  the  consequent  waste,  and  the  concern  would 
have  the  advantage  of  all  the  invention  of  which  its  em- 
ployees might  be  capable. 

To  arrive  at  this  result  would  seem  to  require  no  specially 
complicated  process.  Fair  wages  based  on  the  ability  to 
pay,  a  willingness  on  the  part  of  those  in  control  to  make 
clear  to  their  employees  the  justice  of  the  wage  scale  and 
also  the  desire  of  the  management  to  have  the  advice  and 
suggestions  of  everyone  connected  with  the  business  on 
all  points  where  it  could  be  helpful,  an  evident  interest  on 
the  part  of  the  management  to  secure  the  maximum  well- 
being  of  all  concerned,  which  would  include  a  friendly  set- 
tlement of  the  number  of  hours  of  labor,  which  might 
and  probably  would  be  different  in  different  departments, 
on  the  theory  that  what  produced  the  best  results  finan- 
cially without  undue  fatigue  was  to  the  common  interest 
of  all,  and  perhaps,  as  much  as  anything  else,  an  insistence 
by  the  management  on  that  courtesy  to  everyone  em- 
ployed which  recognizes  the  dignity  of  his  fellow  man. 


There  would  seem  to  be  no  reason,  at  least  with  Ameri- 
can workmen,  why  such  a  program  should  not  eventually 
produce  a  working  force  heartily  pledged  to  the  success 
of  the  organization  and  with  a  feeling  of  loyalty  to  it 
which  would  carry  it  through  lean  years  as  well  as  years 
of  success. 

The  presence  in  trade  unions  of  a  large  number  of 
workmen  connected  with  organizations  so  managed  would 
have  a  wide  effect  on  the  character  of  the  union  and  an 
increasing  number  of  organizations  following  such  a  pro- 
gram would  force  into  line  others  who  would  find  them- 
selves unable  otherwise  to  successfully  compete. 

There  is  nothing  Utopian  about  the  foregoing.  The  suc- 
cess of  business  in  the  United  States  as  compared  with 
some  other  countries  is  based  on  the  ability  of  its  business 
men  to  pull  together  and  to  repose  confidence  in  each  other 
in  common  enterprises,  and  there  is  no  reason  why  an  ex- 
tension of  the  same  admirable  policy  should  not  produce 
equal  if  not  greater  results  when  the  executive  heads  of 
business  and  manufacturing  enterprises  make  common 
cause  with  their  workmen. 

The  automobile  industry  seems  to  be  one  of  such  great 
size  that  any  attitude  toward  the  labor  problem  which  was 
taken  up  by  it  would  have  great  influence  in  all  lines  of  in- 
dustry, particularly  if  it  proved  to  be  advantageous.  The 
large  majority  of  its  employees  are  men  of  intelligence  and 
more  or  less  skill  and  might  therefore  be  expected  to  re- 
spond more  readily  to  a  change  of  attitude  as  above'  sug- 
gested. 

Charles  E.  Manierre. 


Weight  Factor  in  Truck  Performance 


Editor,  Automotive  Industries: 

It  seems  evident  to  me  that  the  attainment  of  a  sub- 
stantial reduction  in  weight  along  with  a  sustained  per- 
formance, that  is  reasonably  good,  constitutes  the  next 
logical  step  in  design  necessary  to  create  economy  and 
satisfaction  in  the  hands  of  the  user. 

In  its  present  stage  the  motor  truck  of  two-ton  capacity 
and  under  is,  or  has  been,  designed  to  meet  solid  tire  re- 
quirements with  relatively  low  speeds  and  the  variation 
in  weights  of  trucks  of  a  given  capacity  are  as  high  as  50 
per  cent.  It  is  certainly  very  plain  that  an  owner  of  an 
extremely  heavy  one  and  one-half  ton  truck  cannot  expect 
the  mileage  from  his  fuel  and  tires  that  can  be  had  by  an 
owner  of  a  truck  weighing  50  per  cent  less  and  having  the 
same  capacity.  The  problem  then  resolves  itself  into  one 
of  making  the  light  truck  maintain  its  initial  perform- 
ance and  to  stand  up  against  abuse.  Quite  contrary  to 
opinions  occasionally  rendered,  it  has  been  my  experience 
that  the  advantage  in  this  respect  does  not  always  lie  with 
the  heavy  vehicle,  especially  not  where  a  rather  high  ;per- 
ating  speed  is  required.  In  this  respect  the  element  of 
flexibility  in  the  general  design  seems  to  contribute  much 
toward  preventing  fracture,  whereas  a  design  supposedly 
rigid  is  only  relatively  so  and  quite  often  center  strains 
at  a  weak  point  and  where  safe  stresses  are  exceeded. 

In  making  a  saving  in  weight,  a  sort  of  compound  ad- 
vantage is  gained  in  that  a  lighter  truck  requires  less 
maximum  torque  to  accomplish  a  given  activity  which,  car- 
ried further,  means  a  lighter  engine  to  do  the  work,  and 
this  makes  possible  again  a  saving  in  fuel  and  tires.  Thus 
it  is  highly  important  that  we  get  started  around  this 
circle  in  the  right  direction.  This  can  be  done  bv  the 
use  of  high  grade  materials  which  do  not  always  cost  the 
manufacturer  more,  thanks  to  the  difference  in  their 
weights,  by  taking  advantage  of  the  saving  made  possible 
by  pneumatic  tires.     Simply  applying  pneumatic  tires  to 


a  truck  does  not  necessarily  mean  a  saving  in  any  respect 
other  than  probably  in  the  maintenance  of  the  truck. 
whereas  if  the  many  factors  that  are  so  much  different 
where  pneumatic  tires  are  used  are  taken  into  considera- 
tion in  designing  the  vehicle,  many  real  advantages  can 
be  placed  in  the  hands  of  the  owner. 

In  the  matter  of  performance  it  is,  I  believe,  highly  im- 
portant to  consider  not  so  much  a  new  truck  in  perfect 
condition  as  one  which  has  been  in  operation  for  at  least 
thirty  to  forty  thousand  miles.  For  instance,  gasoline 
has  changed  sufficiently  in  the  last  three  or  four  years  to 
actually  affect  the  fundamental  design  of  engines  that  are 
required  to  operate  at  high  temperatures  and  to  produce 
maximum  power.  This  at  one  stroke  eliminates  engines 
of  a  design  dating  back  five  years  or  more,  with  due  re- 
spect to  the  merits  of  such  engines. 

The  intake  passages,  lubrication  system  and  combus- 
tion chamber  forms  have  been  particularly  affected. 
.Much  importance  is  placed  by  the  writer  on  the  combus- 
tion chamber  form,  as  it  has  been  proven  by  experience 
that  an  engine  of  the  older  type  once  considered  a  very 
good  engine  will  lose  50  per  cent  of  its  power  under  the 
above  conditions  when  it  has  accumulated  a  deposit  of 
carbon.  Whereas  an  engine  with  a  very  compact  form  of 
combustion  chamber  and  very  good  manifold,  together 
with  a  modern  lubrication  system,  with  the  same  amount 
of  mileage,  and  as  nearly  as  possible  the  same  amount  of 
carbon  deposit,  loses  less  than  10  per  cent  of  its  power 
under  the  same  conditions. 

It   will    always    lie    found   that    when    the   weight 
creased  and  the   performance   improved   as   outlined,  the 
average  operating  speed  with  a  capacity  load  will  auto- 
matically rise  and  apparently  without  any   ill  effects  on 
tires  or  economy. 

Floyd  F.  Kishline,  Engineer, 

Graham  Brothers. 
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The  Engineering  Number 

AGAIN  we  hand  to  you  the  Engineering  Number 
of  Automotive  Industries.  We  believe  that 
this  is  the  best  of  the  series  of  Engineering  Numbers 
and  that  a  place  exists  for  it.  We  hope  that  it  will, 
to  an  extent,  fill  this  place. 

There  are  features  of  this  number  that  are  different 
from  those  of  the  past.  Indeed,  the  entire  character 
of  the  Engineering  Number  has  changed  since  its 
inception.  The  editorial  staff  is  guided  by  its  sense 
of  need,  rather  than  by  precedent.  One  feature  to 
which  we  would  invite  your  attention  is  the  series  of 
articles  on  design.  We  have  covered  here  some  points 
-with  which  every  design  engineer  is  familiar,  but  we 
hope  to  have  presented  these  in  a  new  way — in  a  way 
that  meets  the  present  status  of  the  industry.  There 
is  one  factor  in  this  series  that  is  not  generally  con- 
sidered in  engineering,  that  is  the  importance  of  the 
human  element  in  the  factory  to  engineering  practice. 

Also,  we  would  suggest  that  much  good  can  come 
from  a  consideration  of  the  Forum,  which  comprises 
an  unusual  presentation  of  opinions  from  men  who 


rank  high  in  automotive  engineering.  The  industry 
cannot  help  but  benefit  when  these  men  speak  frankly 
and  their  opinions  are  given  consideration.  We  hope 
that  this  expression  of  opinion  will  be  continued. 
This  is  our  invitation  to  you  to  carry  on. 

No  attempt  here  is  made  to  discuss  the  contents 
of  this  number.  There  are  articles  of  research  char- 
acter and  also  original  theory — something  new  and 
.something  old,  and,  we  hope,  something  for  good  of 
the  industry. 


The  Fuel  Problem  Still  With  Us 

LET  no  one  be  deluded  into  thinking  that  the  de- 
cline in  price  of  gasoline  during  the  past  nine 
months  is  an  indication  that  the  fuel  problem  has  been 
solved,  or  that  the  supply  of  gasoline  at  present  prices 
will  continue  indefinitely  with  abundance  regardless 
of  demands.  The  price  of  gasoline,  in  common  with 
other  commodities,  responds  to  the  law  of  supply  and 
demand,  though  for  reasons  known  to  the  oil  pro- 
ducers it  did  not  increase  in  price  as  rapidly  as  other 
commodities  or  even  other  petroleum  products  during 
the  war. 

The  demand  for  gasoline  is  controlled  largely  by  the 
number  of  cars  in  operation  and  the  average  distance 
each  car  is  operated.  The  number  of  cars  in  existence 
is  increasing,  though  the  use  in  the  average  case  has 
been  somewhat  curtailed  during  the  present  period  of 
business  depression.  For  these  reasons  the  demand 
for  gasoline  and,  consequently,  the  production  of  this 
commodity  has  fallen  off,  but  this  is  distinctly  a  tem- 
porary condition,  and  one  which  will  change  rapidly 
as  conditions  return  to  normal  in  the  business  world. 

The  need  for  building  cars  that  are  more  economical 
in  fuel  as  well  as  oil  consumption  and  in  other  ways 
conserving  the  fuel  supply  of  the  country  continues. 
In  other  words,  the  fuel  problem  is  still  with  us, 
though  temporary  conditions  may  make  it  appear  less 
pressing.  Fortunately,  much  research  looking  toward 
its  solution  has  been  prosecuted  or  is  in  progress. 
A  review  of  what  has  been  accomplished  and  some 
suggestions  for  future  research  and  development  are 
contained  in  the  lead  article  of  this  number  of  Auto- 
motive Industries.  We  recommend  that  engineers 
and  executives  who  have  to  do  with  the  design  and 
production  of  automotive  apparatus  study  this  article 
and  the  reports  of  investigations  upon  which  it  is 
based,  with  a  view  to  comparing  the  performance  of 
their  own  products  with  that  of  apparatus  incorpo- 
rating such  improvements  as  the  various  experi- 
menters quoted  have  found  desirable. 

It  pays  to  pause  occasionally  and  take  stock  of 
developments  brought  to  light  by  others  in  similar 
lines  of  endeavor.  Comparisons  are  not  odious  when 
we  profit  by  the  knowledge  gained  in  making  the 
comparison. 

Those  who  have  contributed  to  the  sum  total  of 
information  calculated  to  aid  in  solution  of  the  fuel 
problem,  as  well  as  those  who  have  supported,  encour- 
aged and  made  available  in  printed  form  the  results  of 
investigations  in  this  line,  are  to  be  complimented. 
It  is  a  striking  tribute  to  the  value  of  such  institutions 
as  the  Society  of  Automotive  Engineers,  the  Bureau 
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of  Standards  and  the  research  departments  of  our 
modern  industrial  organizations.  May  the  good  work 
continue  and  its  results  receive  the  recognition  they 
deserve  in  more  general  commercial  application ! 

Outstanding    Automotive    Engi- 
neering Problems 

WHAT  are  the  chief  problems  that  confront  the 
automobile  and  truck  engineer  to-day?  The 
question  is  particularly  pertinent  on  account  of  the 
present  depressed  condition  of  business,  which  calls 
for  the  best  efforts  of  every  branch  of  the  industry. 
The  slump  in  car  and  truck  sales  is,  of  course,  in  a 
large  measure  the  result  of  the  general  business  de- 
pression, and  can  be  relieved  only  in  the  measure 
that  general  business  improves.  But  conditions  in 
the  automobile  business  have  undergone  a  funda- 
mental change  in  that  we  have  reverted  to  a  com- 
petitive basis,  and  hereafter  every  engineer  will  be 
called  upon  to  do  his  very  best  in  seeking  to  meet  the 
demands  of  the  purchasing  public. 

There  are  two  outstanding  problems  that  claim  the 
attention  of  the  engineer  to-day.  One  is  that  of  better 
adapting  the  vehicles  or  their  engines  to  the  use  of 
grades  of  fuel  now  on  the  market,  and  the  other  that 
of  reducing  the  operating  cost,  so  as  to  enable  more 
people  to  own  passenger  cars  and  to  make  it  possible 
for  the  motor  truck  to  compete  more  successfully  with 
the  horse  on  the  farm  and  with  the  railroads  in  short 
distance  freight  haulage. 

It  is  not  necessary  here  to  dwell  at  any  length  on 
the  fuel  problem ;  some  phase  of  it  is  discussed  in 
almost  every  issue  of  this  paper,  and  its  importance 
is  fully  recognized.  On  the  whole,  the  fuel  problem 
is  not  as  pressing  as  the  problem  of  economical  opera- 
tion, because  our  engines  are  being  successfully  run 
on  the  quality  of  gasoline  now  sold,  and,  as  the  stocks 
of  this  gasoline  are  increasing,  there  is  no  immediate 
danger  of  circumstances  compelling  a  lowering  in 
the  quality. 

On  the  other  hand,  the  need  for  more  economical 
operation  is  most  urgent,  more  particularly  as  regards 
trucks  and  tractors.  In  the  truck  field  we  have  come 
to  a  point  where  the  largest  apparent  market  is  among 
farmers.  The  farm  truck  is  a  necessary  complement 
of  the  farm  tractor,  for  it  is  only  by  the  acquisition 
of  both  that  the  farmer  is  enabled  to  dispense  with 
his  horses.  But  since  last  year  there  has  been  a  great 
drop  in  the  value  of  horses  and  a  still  greater  drop 
in  the  cost  of  horse  feed,  hence  the  competition  of 
the  horse  has  become  very  much  more  severe. 

To  render  automotive  apparatus  more  economical 
both  the  first  cost  and  the  cost  of  operation  must  be 
reduced.  In  the  endeavor  to  accomplish  this  result 
all  the  departments  of  the  factory  must  co-operate 
In  the  manufacture  of  trucks  the  most  promising 
policy  is  undoubtedly  that  of  standardization  of 
models  and  quantitv  production.  What  possibilities 
this  holds  out  in  the  way  of  lowering  production 
costs  is  well  exemplified  by  the  best  selling  makes  of 
low-priced  passenger  cars.  Standardization  and 
quantity  production  can  be  fully  as  well  attained  by 


the  assembling  plan  as  by  production  of  the  complete 
truck  in  a  single  plant.  But  in  order  that  the  highest 
economy  may  be  achieved  it  is  necessary  that  each 
assembling  plant  confine  itself  to  one  model.  The 
"complete  line,"  of  course,  has  its  appeal,  especially 
to  the  sales  department.  Considerations  of  econom- 
ical production,  however,  favor  the  single  model,  and, 
in  a  strongly  competitive  market,  if  the  purchaser 
is  offered  a  substantial  share  of  the  advantages  re- 
sulting from  standardization  of  product  it  should  be 
easier  to  do  a  given  volume  of  business  with  a  single 
model  than  with  a  series  of  models. 

The  engineer's  problem  consists  mainly  in  adapt- 
ing the  design  of  the  vehicle  to  economical  manufac- 
ture, as  well  as  in  designing  for  economical  operation 
and  maintenance.  In  the  selection  of  materials  of 
construction  and  of  processes  of  manufacture  he  must 
not  only  keep  in  mind  the  functional  requirements, 
but  also  aim  at  easy  production.  Great  expectations 
are  sometimes  attached  to  the  plan  of  using  individual 
parts  for  two  or  more  functions.  There  is  no  doubt 
that  material  gains  often  result  from  this  practice, 
as  the  construction  may  be  simplified  and  the  weight 
reduced  without  serious  sacrifice  in  operating  effi- 
ciency. 

One  way  by  which  the  industry  can  be  put  on  a 
basis  of  greater  economy  is  by  so  standardizing  parts 
as  to  facilitate  specialization  in  their  manufacture. 
Good  examples  of  this  plan  are  furnished  by  the  stand- 
ardization of  wheel  hub  and  truck  chassis  dimensions 
by  the  S.  A.  E.  during  the  past  half  year.  Truck 
wheels  and  truck  bodies  are  practically  always  manu- 
factured in  specialized  plants,  and  the  standardization 
referred  to  aims  at  making  wheels  and  bodies  inter- 
changeable on  trucks  of  different  make  of  about  the 
same  carrying  capacity.  It  will,  therefore,  enable 
the  firms  in  these  lines  to  manufacture  in  quantity — 
in  advance  of  orders,  if  need  be — and  thus  cut  down 
production  cost. 

Automobile  development  in  the  past  has  proceeded 
along  rather  conservative  lines,  and  radical  innova- 
tions have  been  few  and  far  between.  So  far  as 
passenger  cars  are  concerned,  we  can  hardly  hope  to 
greatly  exceed  the  standards  of  speed,  silence,  com- 
fort, flexibility  and  reliability  that  have  been  set  by 
the  best  modern  cars.  About  all  we  can  hope  to  do 
is  to  make  these  qualities  available  at  lower  cost. 
Radical  departures  would  be  warranted  only  by  ex- 
tremely urgent  demands  for  increased  economy,  be- 
cause such  radical  changes  as,  for  instance,  the  aban- 
donment of  the  Otto  cycle  engine  would  undoubtedly 
involve  sacrifices  in  the  way  of  flexibility,  silence  and 
general  handiness,  and  at  the  present  time  the  great 
majority  of  buyers  are  not  prepared  to  make  such 
sacrifices.  Any  such  radical  changes  are  most  likely 
to  come  by  way  of  the  tractor  and  truck — fields  in 
which  the  requirements  other  than  those  of  economy 
are  less  exacting. 


THERE  is  an  often  used  commercial  sign  which 
reads,  "If  you  are  not  pleased  tell  us,  if  pleased 
tell  your  friends."  The  editorial  staff  of  Automotive 
Industries  would  like  your  opinion,  be  it  favorable 
or  otherwise,  of  this  and  other  numbers. 
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June   Sales   Certain 
to  Beat  Mav  Record 


No     Justification     for     Gloom — 

Price  Stabilization  Most 

Important  Factor 

By  JAMES  C.  DALTON 

NEW  YORK,  June  13— Justification  is 
hard  to  find  for  the  gloom  which  perme- 
ates the  manufacturing  end  of  the  auto- 
motive industry  at  this  time.  Funda- 
mentally, general  business  conditions  are 
more  stable  and  the  outlook  is  more  hope- 
ful than  for  more  than  a  year.  Ulti- 
mate recovery  in  the  automobile  field  is 
more  dependent  now  on  the  general  busi- 
ness trend  than  it  has  been  at  any  time 
since  deflation  began. 

The  automobile  business  this  month 
will  be  better  than  most  manufacturers 
expect  it  to  be.  There  is  little  doubt 
that  June  sales  will  equal  those  of  May 
and  they  may  approximate  those  of  April. 
This  will  be  true  particularly  in  lines 
which  have  stabilized  prices.  The  result 
will  be,  unless  production  in  the  last 
two  months  considerably  outran  actual 
orders,  that  factories  will  have  to  begin 
turning  out  motor  cars  again  in  a  few 
days.  Those  which  are  producing  may 
have  to  increase  their  schedules.  That 
seems  to  be  the  outlook  for  this  month. 

July  and  August  always  are  the  dull- 
est months  in  the  year  for  the  sale  of 
automobiles.  The  reasons  for  this  condi- 
tion are  obvious  and  everyone  connected 
with  the  industry  is  thoroughly  familiar 
with  them.  There  is  no  reason  to  be- 
lieve there  will  be  any  great  deviation 
this  season  from  the  normal  state  of 
affairs.  If  there  is  any  it  probably  will 
be  on  the  side  of  an  unusually  good  July 
business  as  compared  with  June. 

September  Outlook  Good 

August  undoubtedly  will  follow  the 
usual  trend  and  there  will  be  the  peren- 
nial slump.  Unless  all  signs  fail,  sales  will 
pick  up  the  coming  of  September,  and  by 
the  middle  of  that  month  factory  opera- 
tions should  be  well  under  way.  There 
is  every  reason  to  believe  that  general 
conditions  will  become  steadily  more 
stable  and  by  that  time  they  should  be 
auspicious  enough  to  warrant  confidence 
that  the  automotive  industry  will  have 
entered  upon  a  long  period  of  prosperity. 
There  will  be  no  tremendous  leaps  for- 
ward, but  the  volume  of  sales  should  in- 
crease steadily  each  month,  with  due 
allowance  for  the  usual  seasonal  fluctua- 
tions and  spasmodic  ups  and  downs  in 
different  sections   of  the  country. 

By  mid-September  the  South  and  the 
great  agricultural  sections  of  the  Middle 
West  will  be  coming  into  the  market  for 


motor  vehicles.  The  outlook  for  the 
farmers  and  planters  is  brighter  than 
it  has  been  for  months.  They  probably 
will  not  buy  in  the  usual  volume  before 
the  fall  of  1922,  but  sales  .resistance 
among  them  will  be  broken. 

If  there  is  any  lack  of  stabilization  in 
the  industry  by  that  time  it  will  be 
largely  the  fault  of  the  manufacturers 
themselves.  In  this  respect  there  is  a 
growing  feeling  of  alarm  among  the 
dealers,  and  they  make  no  secret  of  their 
apprehension.  There  are  hundreds  of 
dealers  who  have  lost  friends  and  pa- 
trons because  the  makers  of  the  cars  they 
sell  issued  positive  statements  setting 
forth  the  reasons  why  it  was  impossible 
for  them  to  cut  prices  and  then,  only  a 
few  days  later,  announced  reductions. 
This  action  hurt  in  lines  which  had  given 
no  guarantees. 

Price  Cuts  Had  to  Come 

Only  a  month  ago  manufacturers  in 
Detroit  were  professing  indignation  at 
any  suggestion  that  it  might  be  possible 
to  cut  prices.  They  were  pointing  to  high 
material  costs  and  unprecedented  over- 
head. Yet  everyone  who  had  a  real  grasp 
of  the  trend  of  economic  events  knew 
that  price  cuts  were  inevitable. 

Dealers  are  not  crying  for  price  re- 
ductions. They  are  vastly  more  con- 
cerned in  having  prices  stabilized.  If 
their  manufacturers  will  take  a  firm 
stand  on  present  prices  and  prove  that 
they  are  giving  value  received,  the  deal- 
ers will  be  entirely  satisfied.  What  they 
want  is  to  get  the  price  question  settled 
one  way  or  the  other  for  a  reasonable 
length  of  time  so  they  can  take  their 
coats  off  and  go  to  work  without  the 
feeling  that  they  are  perjuring  them- 
selves every  time  they  tell  a  prospect 
there  will  be  no  further  price  adjust- 
ments. 

The  chief  concern  of  far-sighted  man- 
ufacturers and  dealers  at  this  time  is 
that  the  industry  will  drift  into  a  sit- 
uation closely  akin  to  a  price  war  with 
reductions  coming  at  frequent  intervals. 
Such  a  condition  would  be  fatal  to  busi- 
ness for  months  to  come. 

Cuts  Must  Be  Genuine 

If  there  are  any  manufacturers  who 
feel  they  can  make  a  comparatively  small 
cut  now,  to  be  followed  by  another  in 
the  early  fall  if  sales  are  not  satisfac- 
tory in  the  meantime,  they  are  their  own 
worst  enemies.  They  will  be  serving 
themselves  and  the  industry  best  if  they 
make  NOW  whatever  price  adjustments 
they  intend  to  make  in  the  comparatively 
near  future. 

Normal  conditions  never  can  be  re- 
stored in  the  United  States  until  prices 
are  stabilized.  This  stabilization  is  ap- 
proaching in  many  industries  and  it  is 
the  most  encouraging  sign  of  the  times. 
It  is  what  the  automotive  industry  needs 
(Continued  on  page  1352) 


Sales  Continue  High 
in  Price  Cut  Lines 

Metropolitan  District  Finds  Pros- 
pects in  Buying  Mood — De- 
liveries Running  Behind 

NEW  YORK,  June  11— There  are  a 
good  many  indications  that  the  New 
York  territory  will  have  a  good  passen- 
ger sales  record  for  June.  There  is  still 
considerable  confusion  and  some  distrust 
in  the  public  mind  over  price  reductions, 
but  there  is  increasing  evidence  that 
buyers  are  inclined  to  accept  cuts  already 
made  as  representative  of  present  day- 
values,  based  on  material  and  labor  costs. 
Several  cars  which  have  had  substantial 
price  reductions  since  the  first  of  May 
are  selling  so  strongly  that  the  total 
sales  record  for  May  and  June  will  be 
decidedly  respectable,  despite  the  fact 
that  a  few  of  the  uncut  lines  are  having 
a  hard  time  of  it. 

This  week  ended  with  Buick.  Stude- 
baker  and  Dodge  Brothers  leading  in 
day-to-day  sales.  Buick  and  Studebaker 
have  both  been  selling  strongly  and  their 
price  reductions  served  to  prevent  any 
falling  off  in  business  as  a  result  of 
cuts  in  competing  lines.  Dodge  had 
been  selling  indifferently  for  some  time 
and  dropped  off  materially  when  Buick 
reductions  were  announced.  Then,  when 
the  Dodge  reduction  came  this  week, 
sales  jumped  skyward,  and  daily  sales  of 
the  last  half  of  the  week  are  far  ahead 
even  of  the  records  made  when  the  Dodge 
car  first  made  its  appearance  in  New 
York. 

Business  Follows  Reductions 

Marmon,  Jordan,  Franklin.  Oakland, 
Maxwell,  Chevrolet  and  Ford  have  had 
good  business  since  their  announcement 
of  recent  reductions,  and  several  other 
cars  whose  sales  picked  up,  though  not  so 
noticeably,  are  still  doing  better  than  they 
were  in  May.  Several  cars  which  an- 
nounced price  reductions  early  in  May 
have  dropped  off  considerably  from  the 
sales  spurts  which  immediately  followed 
the  cuts,  but  business  is  better  than  it 
was  early  in  the  spring. 

Salesmen  are  finding  some  prospects 
reluctant  to  buy  because  the  multiplicity 
of  price  reductions  spread  over  a  con- 
siderable period  has  created  in  their 
minds  an  impression  that  still  further 
reductions  may  be  looked  for  on  cars 
already  cut.  However,  these  people  are 
not  in  the  majority. 

Studebaker  and  Buick  are  both  behind 
on  deliveries  and  some  orders  have  been 
cancelled  and  have  gone  to  dealers  in 
other  cars,  because  of  this  fact.  Several 
other  lines  also  are  short  of  certain 
(Continued  on  page  1352) 
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Leaving  Out  Dealer 
Declared  Bad  Policy 


Sales    Manager    Resolution    Con- 
demns Practiee — Satisfactory 
Service  Impractical 

DETROIT,  June  13— Voicing  unquali- 
fied disapproval  of  the  factory  to  con- 
sumer plan  of  selling  motor  trucks,  di- 
rectors of  the  National  Association  of 
Motor  Truck  Sales  Managers,  meeting 
here,  adopted  resolutions  pledging  aid 
and  cooperation  for  dealers  and  efforts 
to  discourage  development  of  the  direct 
sale  plan.  The  attitude  of  the  directors 
was  unanimous,  according  to  Don  F. 
Whittaker,  executive  secretary  of  the  as- 
sociation. Adoption  of  the  resolution 
came  after  the  resignation  of  W.  N.  Ack- 
erman  as  director  and  the  Lewis  Hal' 
Motors  Corp.  as  a  member.  Ackerman 
is  general  manager  of  the  corporation. 

The  sales  managers  declared  they  are 
concerned  with  the  interest  of  the  dealer 
as  well  as  the  consumer,  the  former  in 
seeing  that  he  gets  a  legitimate  profit 
and  the  latter  prompt  and  efficient  serv- 
ice. The  directors  took  the  position  that 
manufacturers,  confronted  by  sales  re- 
sistance, should  endeavor  to  overcome  ad- 
verse conditions  by  readjustment  of  dis- 
tribution and  dealer  organizations  and 
rejuvenation  of  their  sales  system  rather 
than  by  destroying  dealer  organization 
and  eliminating  the  real  point  of  con- 
tact between  the  manufacturer  and  con- 
sumer and  attempting  to  operate  direct 
from  the  factory. 

Fred  Glover,  general  manager  of  the 
Timken  Detroit  Axle  Co.,  G.  W.  Yeoman, 
vice-president  of  the  Continental  Motors 
and  others  were  invited  to  address  the 
meeting  and  presented  their  views.  Fol- 
lowing the  lengthy  discussion,  the  resig- 
nation of  Ackerman  and  the  election  of 
J.  F.  Bowman,  sales  manager  of  Garford 
to  succeed  him,  the  resolution  was 
adopted.     It  provides  that: 

Would  Keep  Tried  Methods 

"Whereas  certain  procedure  has  pro- 
moted the  best  interests  of  manufactur- 
ers and  certain  sales  policies  have  shown 
tangible  and  definite  results,  the  associa- 
tion will  not  indorse  or  approve  any 
sales  and  service  plan  which  will  take 
from  motor  truck  dealers  profits  to  which 
they  are  entitled,  realizing  that  such 
methods  ultimately  will  be- to  the  detri- 
ment of  the  consumer  in  that  they  will 
seriously  affect  proper  servicing." 

The  resolutions  further  declare  that 
the  association  will  aid  and  support  deal- 
ers in  efforts  to  give  prompt  and  efficient 
service,  possible  only  through  direct  con- 
tact between  dealer  and  consumer,  and 
will  discourage  the  factory  to  consumer 


method  of  merchandising  trucks  in  the 
belief  that  the  plan  is  impractical  in  that 
satisfactory  service  cannot  be  rendered 
without  resulting  in  injury  to  the  indus- 
try and  great  detriment  to  interests  of 
dealer  and  consumer. 

The  development  of  plans  for  stand- 
ardizing location  of  truck  chassis  num- 
bers to  prevent  fraudulent  practices  of 
unscrupulous  persons  in  dealing  with 
finance  companies,  the  determination  to 
investigate  the  used  car  clearing  house 
with  a  view  to  advocating  its  extension 
all  over  the  country  is  shown  to  be  suc- 
cessful and  plans  for  giving  further  as- 
sistance to  the  National  Automobile 
Dealers'  Association  in  securing  the 
united  support  of  truck  dealers  and  full 
cooperation  in  eliminating  improper  sales 
and  discouraging  sales  to  persons  rot 
financially  responsible,  were  taken  up 
and  acted  upon  following  action  on  the 
direct  selling  plan. 


Hall  Official  Asserts 

"Sales  Not  Camouflaged" 

DETROIT,  June  13— After  receiving 
from  the  board  of  directors  of  the  Na- 
tional Association  of  Motor  Truck  Sales 
Managers  a  note  informing-  him  that  they 
had  adopted  a  motion  "protesting  against 
indiscriminate  selling  of  motor  trucks  to 
fleet  owners  dirt;t  from  the  factory,"  W. 
K.  Ackerman,  vice-president  and  general 
manager  of  the  Lewis-Hall  Motors  Corp., 
sent  the  following  reply  to  Don  F.  Whit- 
taker, the  executive  secretary: 

"Yours  of  the  11th  ultimo,  'PROTEST- 
ING AGAINST  INDISCRIMINATE 
SELLING  TO  FLEET  OWNERS  AT  A 
DISCOUNT  AS  BEING  THOROUGHLY 
SUBVERSIVE  TO  THE  BEST  INTER- 
ESTS OF  THE  MOTOR  TRUCK  INDUS- 
TRY' and  requesting  that  such  policy 
be  discontinued,  received.  In  reply, 
would  state  that,  inasmuch  as  the  policy 
of  selling  direct  to  fleet  owners  has  been 
definitely  decided  upon  by  us  and  will 
be  continued  by  us,  not  indiscriminately, 
as  you  state,  but  with  due  respect  to  the 
prospects'  standing,  the  only  graceful 
procedure  on  the  writer's  part  is  to  tender 
his  resignation,  for  immediate  accep- 
tance,  as  one  of  the  board  of  directors 
and  to  discontinue  this  company's  mem- 
bership to  the  N.  A.  M.  T.  S.  M. 

Sales  Efforts  Like  Others 

"This  company  and  the  writer  are  pro- 
ceeding along  sales  efforts  not  unlike 
other  manufacturers,  the  only  difference 
being  that  we  are  not  camouflaging  our 
dealer  in  any  way,  yourselves  nor  our- 
selves, and  have  been  frank,  honorable, 
above  board,  and  in  the  open  in  our 
efforts  so  as  to  in  no  way  represent 
ourselves  to  our  associates  in  any  way 
other  than  what  we  really  are.  As  to 
(Continued  on  page  1356) 


Carolina    to  Impose 
Tax  on  Car  Makers 

Will  Assess  Manufacturers.   Etesi- 

dent  and  Non-Resident,  $500 

Under  1917  Act 

RALEIGH,  N.  C.,  June  13— The  State 
license  tax  of  $500  on  manufacturers  of 
automobiles  stands  in  spite  of  the  opin- 
ion of  the  United  States  Supreme  Court 
to  the  effect  that  Section  72  of  the  North 
Carolina  revenue  act  of  1917,  relating 
to  the  tax,  is  unconstitutional.  This  is 
the  opinion  of  State  Assistant  Attorney 
General  Frank  Nash,  after  learning  of 
the  Supreme  Court  decision. 

The  1917  act  contained  two  provisos, 
making  the  tax  only  $100'  on  certain 
manufacturers.  Those  that  came  under 
the  provisos  were  manufacturers  pay- 
ing taxes  on  plants  in  the  State,  and 
those  that  invested  three-fourths  of  their 
assets  in  State  bonds,  or  municipal  bonds 
of  the  State. 

These  two  provisos  the  Supreme  Court 
held  unconstitutional  as  discriminatory 
against  non-resident  manufacturers.  An- 
ticipating such  an  opinion  as  a  possi- 
bility, the  Legislature  of  1921  incorpor- 
ated a  provision  in  the  revenue  act  that 
if  any  part  of  any  clause  or  section  of 
the  revenue  act  should  be  declared  un- 
constitutional the  remainder  of  the 
clause  or  section  should  remain  in  force. 
Under  this  provision  the  decision  then 
simply  has  the  effect  of  raising  the  tax 
on  the  State  manufacturers  to  $500, 
and  not  of  nullifying  or  lowering  the 
tax  on   outside   manufacturers. 

Suit  which  resulted  in  the  Supreme 
Court  decision  was  brought  by  the  Beth- 
lehem Motors  Co.  and  the  National  Mo- 
tor Car  &  Vehicle  Co. 


Greenfield  Tap  and  Die 

Buys  Machine  Plants 

(iKKENFIELD,  MASS.,  June  14— Di- 
rectors of  the  Greenfield  Tap  &  Die  Corp. 
have  voted  to  purchase  the  entire  capital 
stock  of  the  Greenfield  Machine  Co., 
manufacturers  of  cylindrical  and  univer- 
sal grinders,  and  the  Morgan  Grinder 
Co.  of  Worcester,  Mass.,  manufacturers 
of  internal  grinders.  These  two  com- 
panies, together  with  the  machines  now 
produced  by  the  purchasing  company, 
will  constitute  the  machine  divisions  of 
the  Greenfield  Tap  &  Die  Corp.  Both 
plants  will  be  operated  as  at  present. 

There  will  be  no  changes  in  the  or- 
ganization of  the  plants.  Ralph  L.  Mor- 
gan will  continue  as  president  and 
Charles  E.  Hildreth  as  general  manager 
of  the  Morgan  company,  and  E.  F.  Smith 
as  president  of  Greenfield  Machine  Co. 
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Chandler  at  $1785, 
Back  to  1913  Basis 

All  Open  Car  Models  to  Sell  at 

Old    Price — Cleveland 

Also  Cut 

CLEVELAND,  June  13  —  Chandler 
Motor  Co.  made  sweeping  price  reduc- 
tions here  to-day  that  placed  the  Chand- 
ler price  at  $1,785,  back  where  it  was  in 
1913.  At  the  same  time  the  price  of  the 
Cleveland  which  is  made  in  a  factory 
where  there  is  much  Chandler  money, 
was  cut  to  $1,295. 

The  Chandler  company  up  to  the 
present  had  continued  prices  which  it 
said  were  warranted  by  improvements 
made  in  the  car  since  1913.  The  price 
reduction  coming  at  this  time,  is  to  in- 
crease production  and  to  stimulate  in- 
terest in  the  two  cars. 

The  1913  5-passenger  Chandler  sold 
at  $1,785,  the  1921  7-passenger  touring 
car,  effective  at  once,  is  selling  at  the 
same  figure.  The  car  has  been  constant- 
ly developed  in  the  last  eight  years.  It 
also  has  been  enlarged  and  refined  and 
the  management  said  that  the  car  of 
to-day  would  have  sold  for  twice  its 
present  price  in  that  earlier  day.  Pro- 
duction methods  and  scientific  manage- 
ment enables  the  company  to  put  the  im- 
proved car  on  the  market  at  its  present 
price. 

The  Chandler  schedule  of  prices  fol- 
lows: Seven-pass,  touring,  $1,785;  2- 
pass.  roadster,  $1,785;  4-pass.  roadster, 
$1,785;  4-pass.  dispatch  car,  $1,865;  7- 
pass.  sedan,  $2,885;  4-pass.  coupe,  $2,785; 
limousine,  $3,385. 

The  price  of  the  Cleveland  on  Sept.  1, 
1920,  was  $1,645.  The  new  price  effec- 
tive at  once  is  $1,295  for  both  the  5-pass. 
touring  car  and  the  3-pass.  roadster.  The 
5-pass.  sedan  will  sell  for  $2,295  and  the 
4-pass.  coupe  for  $2,195. 
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last  year  which  will  be  made  by  the 
legislative  committee  investigating  mu- 
nicipal affairs.  It  is  understood  that 
when  bids  were  asked  on  these  trucks 
it  was  stipulated  that  T'it  is  the  intention 
of  these  specifications  to  describe  what 
the  city  terms  as  a  manufactured  and 
not  an  assembled  gasoline  motor  driven 
truck."  It  was  stipulated  that  any  com- 
pany bidding  must  have  in  operation  in 
the  United  States  at  least  100  trucks  each 
of  which  had  run  75,000  miles  and  that 
it  must  have  a  parts  stock  in  New  York 
valued  at  not  less  than  $60,000. 


COLUMBIA  BATTERY   REDUCED 

CLEVELAND,  June  13— The  National 
Carbon  Co.  has  put  into  effect  a  reduc- 
tion of  approximately  20  per  cent  on 
Columbia  dry  batteries.  The  price  cuts 
vary  somewhat  in  different  sections  of 
the  country  because  of  freight  differen- 
tials but  20  per  cent  represents  a  fair 
average  of  the  cut. 


COMMERCE  PRICE  GUARANTEED 

DETROIT,  June  16 — The  Commerce 
Motor  Truck  Co.  has  notified  its  dealers 
that  present  prices  on  1921  models  of 
Commerce  trucks  are  guaranteed  for  the 
remainder  of  this  year  and  that  if  any 
changes  are  made  before  Jan.  1,  rebates 
wTll  be  given  either  to  dealers  or  pur- 
chasers. 


CITY  BANS   ASSEMBLED  TRUCKS 

NEW  YORK,  June  16— Manufacturers 
of  assembled  trucks  are  awaiting  with 
much  interest  the  result  of  an  inquiry 
into  the  purchase  of  trucks  by  the  city 


15,000  Orders  Ahead 

at  Willys  Factories 

TOLEDO,  June  15 — John  N.  Willys, 
president  of  the  Willys-Overland  Co., 
here  to-day  with  Vice-President  Walter 
P.  Chrysler  to  attend  a  banquet  tendered 
to  Vice-President  Charles  B.  Wilson  by 
former  associates  from  Pontiac,  Mich., 
declared  that  the  factory  here  is  being 
flooded  with  orders  by  dealers  in  all  parts 
of  the  country. 

Willys  said  there  were  15,000  unfilled 
orders  on  hand  now  and  that  prepara- 
tions were  being  made  to  put  on  extra 
shifts  to  turn  out  the  cars. 


Seripps-Booth  Adds 

Six-Cylinder  Line 

DETROIT,  June  13  —  Scripps-Booth 
has  added  a  new  six-cylinder  model  to 
the  present  line,  this  being  equipped  with 
a  Continental  Red  Seal  7R  engine,  3V* 
x  4y2  in.  The  prices  of  the  present 
model  B  series,  which  will  be  continued, 
and  the  new  model  F  series,  follow: 

F  Series  B  Series 

5-passenger    touring $1,490  $1,295 

3-passenger    roadster 1.470  1,275 

5-passenger    sedan 2,375  2,100 

4-passenger    coupe 2,350  1,950 

The  new  model  ranges  from  $195  to 
$400  higher  than  the  present  model. 
Production  of  the  new  model  is  under 
way  and  demonstrators  are  being  deliv- 
ered to  dealers  this  week  and  next. 
Among  the  other  specifications  are: 
General  Motors  approved  axles,  Borg  & 
Beck  clutch,  7-in.  frame,  115-in.  wheel- 
base,  32  x  4  cord  tires. 


BUICK    TO   BRING  OUT  "FOUR" 

DETROIT.  June  10  —  In  connection 
with  the  Buick  announcement  of  its  re- 
vised prices,  attention  has  been  called 
to  the  fact  that  no  changes  will  be  made 
in  the  sixes  for  1922;  that  is,  the  1921 
series  will  be  carried  through  the  1922 
season  without  any  changes  whatever. 
The  Buick  company,  however,  will  an- 
nounce    a    four-cylinder   car  in   August. 


June  16,  1921 

White  Truck  Prices 
Reduced  $200  to  $500 

Five  Ton  Model   at  $4500  Back 

to  Pre- War  Rate — Others 

Virtually  So 

CLEVELAND,  June  13— Price  reduc- 
tions on  all  models  of  White  trucks,  ef- 
fective immediately,  put  the  5-ton  model 
back  to  the  1914  price  and  other  White 
models  so  close  to  the  pre-war  figures 
that,  the  company  declares,  in  view  of 
improvements  to  the  product,  they  also 
are  virtually  at  pre-war  levels. 

Following  are  the  revised  chassis 
prices  f.o.b.   Cleveland. 

5       ton $4,500,    was    $5,000 

3>/2  ton 4,200,    was      4,500 

2       ton 3.250.    was      3,450 

34  ton 2,400,    was      2,600 


TRUCK    RECEIVER   APPOINTED     . 

NEW  ORLEANS,  June  14— Motley 
Lewis  of  the  A.  M.  Lockett  Co.  has  been 
appointed  receiver  for  the  New  Oilcans 
Motor  Truck  Mfg.  Co. 


WILSON  TRUCK  CUTS  PRICE 

DETROIT,  June  13— A  substantial  re- 
duction in  the  prices  of  all  models  of 
Wilson  motor  trucks  is  announced  by 
the  J.  C.  Wilson  Co.  Four  sizes  of  trucks 
are  made  by  this  company  and  the  re- 
ductions in  prices  range  from  $380  on 
the  1%-ton  model  to  $755  on  the  5-ton 
truck.     The  new   and  old  prices  follow: 

OLD  NEW 

1i  2  tons $2650  $2270 

2'/2  tons 3300  2825 

3'  "2  tons 4300  3685 

5       tons 5275  4520 

These  price  reductions  go  into  effect 
at  once. 

HARVESTER  TRUCK   DOWN 

CHICAGO,  June  11— The  Interna- 
tional Harvester  has  cut  prices  on  its 
heavy  duty  motor  truck  as  follows:  One- 
ton  truck  from  $1,850  to  $1,750;  1%-ton 
$2,050  to  $1,850;  2-ton  truck  from  $2,400 
to  $2,100;  3-ton  truck  from  $2,800  to 
$2,400;  5-ton  truck  from  $4,500  to  $3,600. 
A  25  per  cent  reduction  on  cab  bodies, 
tops  and  other  accessories  is  also  an- 
nounced. 


BESSEMER  TRUCK  CUTS  PRICE 

GROVE  CITY,  PA.,  June  10— Price 
reductions  ranging  from  $400  to  nearly 
$1,000  are  announced  by  the  Bessemer 
Motor  Truck  Co.  The  1-ton  truck  has 
been  reduced  from  $1,700  to  $1,395;  the 
lV2-ton  from  $2,445  to  $1,995;  the  212- 
ton  from  $3,285  to  $2,595;  and  the  4-ton 
from  $4,485  to  $3,495.  Prices  are  f.o.b. 
factory. 


GARFORD  PLANT  COMPLETED 

LIMA,  OHIO,  June  13— The  Garford 
Motor  Truck  Co.  has  completed  a  mod- 
ern progressive  assembly  plant  and  office 
building.  The  new  unit  brings  the  fac- 
tory floor  space  up  to  14  acres  and  will 
more  than  double  the  production  capac- 
ity. The  building,  two  stories  high,  is 
constructed  of  concrete,  steel  and  glass. 
The  assembly  division  is  420  ft.  x  100  ft. 
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PRICE  CHANGES  IN  CURRENT  MODELS 

Car 

Model           Old 

New 

Car 

Model 

Old 

New 

Car                            Model 

Old 

New 

Allen 

Tour.           1395 

1385 

Dort 

Road.  & 

Monroe                         Road. 

Sedan         2395 

2195 

Tour. 

1215 

1115 

Tour. 

1440 

1295 

Coupe 

1865 

1685 

Coupe 

2400 

2075 

Beggs 

Road.   & 

Tour.       1885 

1775 

Sedan 

1995 

1835 

Sedan 

2500 

2175 

Coupe         2785 

2675 

Elgin 

Tour. 

1775 

1495 

Norwalk                       Tour. 

1285 

1135 

Sedan         2885 

2775 

Coupe 
Sedan 

2795 
2795 

2395 
2395 

Oakland                       Road.  & 

Birch 

Road.  & 

Tour. 

1395 

1145 

Tour.      1695 

1595 

Essex 

Road. 

1595 

1445 

Coupe 

2065 

1815 

Tour. 

1595 

1445 

Sedan 

2065 

1815 

Coupe 

2100 

1950 

Bour     Davis 

Road.          2585 
7- Pass.      2585 

2385 
2385 

Sedan 

2450 

2300 

Overland                      Road.  & 
Tour. 

895 

695 

Ford 

Road. 

395 

370 

Coupe 

1425 

1000 

Brewster 

Road.          7900 

7000 

Tour.          9000 

7000 

Tour. 
Coupe 

440 
745 

415 
695 

Sedan 

1475 

1275 

Buick 

41-47  Road.           1795 

1495 

Sedan 

795 

760 

Paige                   6-66  Tour. 

2895 

2875 

Tour.          1795 

1525 

Coupe 

3775 

3755 

Coupe         2585 

2135 

Franklin 

Tour. 

2700 

2550 

Sedan 

3850 

3830 

Sedan         2895 

2435 

Road. 

2800 

2650 

Coupe 

2950 

2850 

Piedmont           4-30  Tour. 

1395 

1270 

Sedan 

3850 

3650 

6-40  Tour. 

1795 

1495 

Chalmers 

Road.  & 

Tour.         1795 

1545 

Gardner 

Road.  & 

Pilot                               Road. 

Coupe         2595 

2295 

Tour. 

1195 

995 

Tour. 

2285 

Sedan         2745 

2445 

Coupe 

3600 

3350 

Hudson 

Tour. 

2400 

2250 

Sedan 

3600 

3400 

Chandler 

Road.  & 

Coupe 

3275 

3125 

Tour.        1930 

1785 

Sedan 

3400 

3250 

Raleigh                            Road   & 

Coupe         2930 

2785 

Tour. 

2750 

2250 

Sedan         3030 

2885 

Hupmoblle 

Road.   & 

Coupe 

3600 

3100 

Tour. 

1685 

1485 

Sedan 

3700 

3200 

Chevrolet 

490  Road.            795 

635 

Coupe 
Sedan 

2725 
2800 

2400 

2485 

Saxon                              Tour. 

1675 

1495 

Tour.            820 

645 

Coupe 

2475 

2295 

Coupe         1325 

1185 

Jordan 

M    Road. 

2650 

2250 

Sedan 

2475 

2295 

Sedan          1375 

1195 

Tour. 

2650 

2250 

Coupe 

3700 

3300 

Scrlpps- Booth           Road. 

1545 

1275 

Cleveland 

Road.  & 

Sedan 

3700 

3300 

Tour. 

1545 

1295 

Tour.      1465 

1295 

Coupe 

2215 

1950 

Coupe         2375 

2195 

Kissel 

Coupe 

3875 

3375 

Sedan 

2295 

2100 

Sedan         2475 

2295 

Sedan 

3875 

3375 

Seneca                          Road. 

1185 

1045 

Climber 

4-Road.           1550 
4-Tour.          1550 
6- Road.          2750 

1450 
1385 
2250 

Lafayette 

Road.  & 

Tour. 
Coupe 

5625 
7200 

4850 
6250 

Tour. 
Sheridan                      Road.  & 

1185 

1045 

Sedan 

7400 

6500 

Tour. 

1685 

1485 

6-Tour.          2750 

2250 

Lincoln 

Road. 

4600 

4300 

Coupe 
Sedan 

2565 
2765 

2060 
2360 

Columbia 

Road.          1945 

1795 

Tour. 

4600 

4300 

Tour.            1995 

1795 

Coupe 

5750 

4950 

Studebaker  EH-50  Road.  & 

Coupe         2895 

2495 

Sedan 

6000 

5400 

Tour. 

1750  1585-1635 

Sedan         2895 

2595 

Marmon 

Tour. 

5000 

3985 

Coupe 
Sedan 

2650 
2750 

2450 
2550 

Town  car  6800 

5400 

Cunningham 

Prices  on   applic 

atlon 

Coupe 

6150 

4875 

Templar                     Road. 

2885 

2385 

Sedan 

6600 

5275 

Tour. 

2885 

2385 

Dixie   Flyer 

Tour.           1595 
Coupe         2570 

1445 
2295 

Maxwell 

Tour. 

995 

845 

Coupe 
Sedan 

3785 
3785 

3185 
3185 

Sedan         2570 

2346 

Coupe 

1595 

1445 

Sedan 

1695 

1545 

Wasp                             Tour. 

6500 

6500 

Dodge 

Road.           1235 

935 

Mitchell 

Road.  &. 

Willys-Knight           Road. 

2195 

1895 

Tour.          1285 

985 

Tour. 

1750 

1490 

Tour. 

2195 

1895 

Coupe         1900 

1585 

Coupe 

2800 

2590 

Coupe 

2845 

2550 

Sedan         2150 

1785 

Sedan 

2900 

2690 

Sedan 

2945 

2750 

1350 


Exchange  Drop  Halts 
Sales 


to  England 


Progress  Toward  Equalization  of 

Rates  Set  Back — British  Seek 

Tariff  Protection 


LONDON,  May  30  (By  Mail)— Up  to  the 
time  of  the  most  recent  slump  in  sterling 
exchange,  the  gradually  ascending  value 
of  the  pound,  as  expressed  in  dollars,  was 
evening  up  conditions  of  competition  and 
restoring  the  American  car  and  tire  im- 
port trade  to  something  like  pre-war 
times.  The  33  per  cent  tariff  on  imported 
cars  is  likely  to  be  continued  for  some 
time,  but  he  would  be  a  bold  man  who 
would  predict  its  duration.  A  very  strong 
undercurrent  of  opposition  to  the  anti- 
dumping legislation  makes  its  passage 
far  from  certain.  The  principle  of  pro- 
duction never  has  been  presented  to  the 
electorate  for  a  vote. 

A  renewed  effort  is  being  made  to 
have  tires  included  in  the  import  tariff, 
and  to  that  end  propaganda  is  being 
carried  on  by  the  British  Rubber  Tire 
Manufacturers  Association,  Inc.  Some  of 
the  fallacies  contained  in  a  booklet  pre- 
pared by  the  association  are  too  apparent 
to  need  comment.  In  fact,  the  argu- 
ment fails  at  its  source  because  in  the 
main,  apart  from  certain  inaccuracies  in 
quoting  exchange  rates  and  in  state- 
ments on  wages  in  the  foreign  tire  in- 
dustry, it  lumps  the  import  trade  as  a 
whole  and  does  not  differentiate  between 
the  favorable  conditions  of  the  exchange 
as  it  concerns  the  American  tire  impor- 
ters and  the  very  unfavorable  state  of 
the  exchange  for  the  European  tire  im- 
porters to  Britain. 

So  far  as  the  British  automobile  trade 
is  concerned,  the  trend  is  steadily  toward 
even  lower  prices.  About  90  per  cent 
of  the  cars  on  the  market  are  down 
from  20  per  cent  to  25  per  cent  on  the 
February  rates.  This  does  not  take  into 
consideration  the  American  "sixes"  and 
large  "fours"  w'hich  have  slumped  badly 
and  have  been  cut  to  almost  clearance 
rates.  The  downward  trend  is  likely  to 
be  continued  because  of  the  reduced  cost 
of  materials  and  lower  wages.  The  wage 
factor  should  be  a  ruling  one  because  it 
was  used  to  justify  the  advance  in  prices, 
and  the  argument  must  react  under  the 
pn    'nl   conditions. 

Demand   for  Economy  Cars 

Moreover,  the  trend  is  certainly 
toward  lighter  cars,  that  is  cars  lighter 
on  fuel  and  tires  but  not  "light"  in  the 
category  of  runabouts  weighing  in  the 
neighborhood  of  1000  lb.  This  latter 
class  is  taboo  to  the  real  motoring  public. 
This  includes  the  family  man  who  needs 
a  roomy  car  at  the  price  of  a  Ford,  but 
not  a  copy  of  it.  Such  a  car  would  sell 
at  $1,500.  One  selling  at  $1,250  would 
find  a  good  market  even  without  the 
starter  and  certain  embellishments. 

The  middle  priced  car  seems  to  be  pas- 
sing out  of  vogue  here,  possibly  with 
the  result  of  increasing  the   number  of 
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top  grade  cars.  In  this  connection  it 
is  interesting  to  note  that  one  of  the 
super-British  cars  is  likely  to  lose  some 
of  its  best  customers  for  the  reason  that 
profiteers  and  newly  rich  are  rushing  into 
the  market  for  this  make,  and  as  they 
come  in  the  British  gentry  goes  out. 
As  a  consequence,  it  is  stated,  certain 
high  grade  French  cars,  which  had  a 
small  sale  before  the  war,  are  again  in 
demand  by  the  "old  rich."  Certain  high 
grade  American  cars  are  sharing  this 
field. 

Much  interest  has  been  aroused  here 
by  the  decision  of  Angus  Sanderson  deal- 
ers to  subscribe  $185,000  toward  the  fund 
needed  to  refinance  the  company.  This 
would  be  only  a  fraction  of  the  new 
money  necessary,  but  the  offer  of  the 
dealers  denotes  the  trend  toward  co-oper- 
ation between  the  manufacturing  and 
sales  trade. 

It  is  held  that  the  dealer  who  has 
a  monetary  stake  in  the  production  of  a 
car  has  a  greater  natural  incentive  to 
push  sales  than  his  neighbor  who  is  only 
a  dealer  first  and  last. 
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British  Make  Bid  for 

Canadian  Farm  Market 

NEW  YORK,  June  13  —  Increased 
production  of  British  agricultural  ma- 
chinery and  tractors  through  the  culti- 
vation of  foreign  markets  is  being  urged 
in  England  as  a  means  of  bringing  prices 
to  a  level  that  would  permit  successful 
competition  with  foreign-made  products, 
according  to  information  just  received 
from  London. 

In  this  connection,  the  report  says,  ar- 
rangements have  already  been  made  to 
produce  one  well-known  British  tractor 
on  a  large  scale  and  market  it  in  Canada 
on  a  systematic  plan.  Canada  is  the 
world's  largest  market  for  tractors,  and 
up  to  the  present  it  has  been  practically 
controlled  by  the  United  States,  and  the 
selling  scheme  of  this  British  tractor  will 
be  planned  especially  to  meet  American 
competition. 

A  branch  factory  will  be  established 
in  Montreal  with  an  adequate  stock  of 
spare  and  repair  parts,  and  special  ar- 
rangements will  be  made  for  service?  a 
factor  which  has  been  more  or  less  nego- 
tiated by  British  firms  in  the  Canadian 
market. 


British  Apathy  Losing 

South  American  Market 

LONDON,  May  27  (By  Mail)— A  South 
American  correspondent  of  the  (London) 
Times  Trade  Supplement  sounds  a 
warning  to  the  British  automobile  trade 
concerning  the  race  for  the  South  Amer- 
ican market.  He  says  local  republics 
complain  of  British  apathy  and  con- 
trast it  with  live  methods  of  Germans 
and  Americans.  Brazil  imported  last 
y.ar  24,475  cars  of  which  Britain  sent 
only  586.  Venezuela  and  Chile  says  the 
same  and  both  want  automobiles.  Yen 
ezuela  in  particular  wants  motorcycles. 
The  Argentines  want  trucks  and  farm 
tractors  capable  of  hauling  four,  six  and 
eight   plows. 


Paris  Show  Requests 
Exceed  Palais  Space 

Exhibitor       List      Far       Exceeds 

Former    Figures — American 

Cars  Get  Space 

PARIS,  June  4  (By  Mail)— More  than 
800  applications  have  been  received  for 
space  in  the  French  automobile  show 
which  will  be  held  in  the  Grand  Palais 
from  Oct.  5  to  16,  this  constituting  a  rec- 
ord, for  previous  shows  have  only  united 
between  five  and  six  hundred  exhibitors. 
Not  only  is  the  number  of  firms  higher 
than  usual,  but  the  amount  of  space  re- 
quested breaks  all  records,  being  so  great 
that  the  Grand  Palais,  which  is  believed 
to  be  the  biggest  building  in  the  world 
under  a  single  roof,  has  become  insuffi- 
cient. As  the  management  has  need  of 
about  3500  square  yards  of  additional 
space,  it  is  probable  that  two  buildings 
will  be  used. 

It  is  not  known  whether  an  existing 
building  can  be  found,  or  whether  a  tem- 
porary building  will  be  erected  on  the 
Esplanade  des  Invalides,  which  is  only 
separated  from  the  Grand  Palais  by  the 
bridge  across  the  River  Seine.  Probably 
trucks  and  agricultural  tractors  will  be 
put  in  the  overflow  building,  thus  leav- 
ing the  Grand  Palais  for  passenger  cars 
and  automobile  accessories. 

The  Paris  show  is  widely  interna- 
tional, and  will  comprise  all  but  late 
enemy  manufacturers.  Although  Amer- 
ican firms  do  not  get  first  choice,  they 
will  be  well  represented,  and  all  the  firms 
united  in  General  Motors  will  have 
stands.  The  Paris  Show  management 
objects  to  the  report  circulated  in  Amer- 
ica to  the  effect  that  Americans  are  shut 
out  of  the  Paris  exhibition.  It  is  pointed 
out  that  while  American  firms  are  made 
to  select  positions  after  European  mak- 
ers, they  are  always  assured  space  on 
the  floor  of  the  main  hall.  This,  it  is  de- 
clared, is  in  contrast  to  the  policy  of  New 
York  and  Chicago  shows,  in  which 
foreign  firms  cannot  exhibit. 

The  Paris  international  exhibition  will 
be  preceded  by  a  national  show  at  Ber- 
lin from  Sept.  23  to  Oct.  2,  and  will  be 
followed  by  the  London  show  in  Novem- 
ber and  Brussels  show   in  December. 


TO  FLY   MAILS  TO  BAHAMAS 

WASHINGTON,  June  13— Providing 
a  subsidy  of  5000  pounds  sterling  per 
year  for  the  purpose  of  carrying  mails 
between  Nassau,  Bahamas  and  Miami, 
Kin.,  an  act  has  passed  its  first  reading 
in  the  Bahamas  House  of  Assembly  by 
which  concessions  are  given  to  the  Ber- 
muda &  West  Atlantic  Aviation  Co.,  a 
British  limited  organization  with  regis- 
tered offices  in  London.  Advice  to  this 
effect  has  been  conveyed  to  the  Bureau 
of  Foreign  and  Domestic  Commerce 
through  Consul  Lathrop.  It  is  expected 
that  the  hangar  and  repair  shops  con- 
structed by  the  company  will  be  open  to 
the  airplanes  of  all  nations  on  reason- 
able   terms. 
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Cuban  Sales  to  Open 
in  Coming  6  Months 

Look     for     Biggest     Automotive 

Year  in  1922 — Sugar  Crop 

Brings  Improvement 

NEW  ORLEANS,  June  13  —  Move- 
ment of  the  new  sugar  crop  in  Havana, 
and  a  general  clearing  of  the  entire  com- 
mercial and  financial  horizon  throughout 
Cuba,  has  worked  great  improvement  in 
the  automotive  industry  in  that  island, 
according  to  Julio  R.  Bannatyne  and 
Julian  Fierros,  president  and  treasurer 
of  a  large  automobile  and  accessory  sell- 
ing company  in  Havana. 

"The  automotive  industry  in  Cuba," 
said  Bannatyne,  "was  one  of  the  first  to 
begin  its  recovery  from  the  period  of 
depression  in  business  from  which  the 
island  has  been  suffering  for  about  eight 
months.  Trade  in  general  is  becoming 
more  active,  but  we,  as  well  as  we 
thought  we  knew  conditions,  were  sur- 
prised at  the  rapidity  with  which  the  au- 
tomobile, truck,  tractor  and  accessory 
sales  'picked  up'  at  the  first  indication 
of  general  commercial  and  financial  im- 
provement. 

"I  do  not  mean  to  say  that  normal 
business  conditions  have  been  restored, 
but  the  movement  of  the  new  sugar 
crop  and  the  easing  up  to  some  extent 
by  the  banks  on  loans,  has  made  money 
easier.  The  Cuban  planters  seem  to 
realize  fully  the  great  aid  offered  them 
by  the  use  of  trucks  and  tractors,  and 
the  increased  efficiency  in  business  they 
get  from  passenger  cars,  so  that  much 
of  the  first  money  received  for  the  sugar 
crop  went  into  extensive  purchase  of 
automotive  vehicles. 

"All  business,  including  the  automo- 
tive industry,  is  being  conducted  on 
sounder,  more  conservative  lines,  and  is 
establishing  itself  on  a  more  substan- 
tial basis  than  it  had  before,  so  that  in 
reality  a  great  benefit  accrued  to  all 
commercial  undertakings  in  Cuba  as  a 
result  of  the  period  of  depression,  and 
especially  to  the  automobile-selling  in- 
dustry, which,  for  some  months  of  pros- 
perity prior  to  the  depression,  simply 
'ran  wild.'  We  look  forward  to  the  last 
halt'  lit"  1921  as  much  better  than  the 
first  half,  and  to  all  of  1922  as  the  best 
year  we  ever  have  had  in  the  automotive 
industry." 
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has  been  recognized  by  the  U.  S.  Senate 
as  being  based  on  war  conditions.  Sen- 
ator Penrose,  the  chairman  of  the  Sen- 
ate Finance  Committee,  in  the  hearing 
on  May  23,  1921,  said: 

"There  are  several  witnesses  here 
to-day  who  want  to  be  heard  on  the  so- 
called  sales  or  luxury  tax.  Perhaps  this 
is  hardly  the  time  to  discuss  this  mat- 
ter, as  the  committee  is  very  familiar 
with  all  of  the  arguments  from  the  con- 
sideration of  the  last  revenue  bill.  Of 
course,  the  gentlemen  called  upon  to  pay 
these  taxes  were  prompted  by  patriot- 
ism and  the  desire  to  win  the  war,  which 
in  these  times  of  peace  do  not  exist,  and 
many  of  them  very  properly  and  fairly 
desire   to   be  i-elieved." 


Philippines  to  Impose 

Special    I  ;i\<-s  on  Cars 

NEW  YORK,  June  l:',— Every  person 
engaged  in  the  importation  or  manufac- 
ture of  passenger  cars,  motor  trucks, 
tires  or  parts  will  pay  an  annual  tax  of 
20  pesos  and  a  sales  tax  of  5  pel 
a  bill  to  be  presented  in  the  Legislature 
of   the    Philippine   Islands   next  October 

I" k effective.     This  bill  evidently  is 

based  on  Title  IX  of  the  United  States 
Revenue  A.t  of  1918,  including  virtually 
the   same   provisions. 

The    principle    of    Title    IX,    however, 


Australian  Tire  Market 

Reported  Overstocked 

WASHINGTON,  June  13— The  Austra- 
lian market  for  tires  is  heavily  over- 
stocked, writes  Trade  Commissioner  A. 
W.  Ferrin.  Two  large  Australian  fac- 
tories which  now  supply  over  half  of 
the  demand  are  contemplating  an  expan- 
sion which  they  claim  will  enable  them 
to  make  all  the  tires  Australia  requires. 
All  tire  companies,  including  American, 
have  cut  prices.  The  new  tariff  imposes 
a  duty  of  40  per  cent  on  pneumatic  tires, 
while  the  loss  in  conversion  of  Sterling 
into  dollars  gives  an  even  higher  protec- 
tion of  local  tires.  Some  believe  that 
the  importation  of  tires  into  Australia 
will  eventually  cease  and  that  the  only 
solution  is  to  establish  branch  factories 
in  Australia,  to  escape  the  burdens  im- 
posed on  the  imported  tire.  It  is  stated 
to  be  the  expressed  intention  of  the 
Australian  government  to  encourage 
foreign  manufacturers  to  establish  Aus- 
tralian plants  in  the  interest  of  Austra- 
lian labor. 

Berliet  Continues  Work 

Pending  Tax  Decision 

PARIS,  June  1  (By  Mail)— The  Berliet 
Automobile  Wo  ks  at  Lyons,  France,  are 
not  closed  down,  as  a  cable  report  hav- 
ing appeared  in  AUTOMOTIVE  INDUSTRIES 
might  lead  readers  to  suppose.  Accord- 
ing to  a  communication  received  from 
the  Berliet  company,  this  firm  applied 
to  the  French  courts  for  the  benefits  of 
the  law  providing  for  transactional  ar- 
rangements. This  is  a  kind  of  mora- 
torium for  firms  in  temporary  financial 
difficulties  by  reason  of  the  transfer  from 
war  to  peace  conditions.  This  mora- 
torium was  necessary  pending  the 
settlement  of  a  dispute  with  the  French 
inland  revenue  authorities  in  reference 
to  payment  of  the  excess  war  profil  taa 
In  the  meantime  the  Berliet  factory  is 
continuing  in  operation  and  is  producing 
passenger  cars,  trucks  and  tractors. 


LITTLE  RECEIVER  RESIGNS 

DALLAS,  TEXAS,  June  13— R.  C. 
Ayres  has  been  appointed  receiver  for 
Little  Motor  Ear  Co.,  succeeding  Ever- 
ett S.  Owens,  who  resigned.  Judge  W.  F. 
Whitehurst  said  assets  were  about  $200,- 
000  and  outstanding  stock  $1,000,000. 
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Australia  Looks  for 
Good  Selling  Season 

Emergence  from  Drought  Brings 
Optimism — Goods   in  Ware- 
houses Retard  Business 

SYDNEY,  AUSTRALIA,  April  30  (By 
Mail) — The  motor  car  industry  in  Aus- 
tralia is  optimistic  that  the  approaching 
season  in  Australia  will  be  a  good  one, 
this  optimism  being  based  on  the  fact  that 
for  many  years  it  was  proven  that  after 
a  long  severe  drought,  such  as  Australia 
is  just  emerging  from,  there  have  been 
3  or  4  good  years  in  succession. 

With  such  a  prospect  of  the  future  it 
is  possible  for  a  perceptible  improvement 
to  take  place  in  the  next  6  months.  In- 
dustrial matters  in  Australia  will  take  a 
turn  for  the  better.  The  prolonged  ship- 
ping strike  which  has  been  an  annual  af- 
fair for  the  last  3  or  4  years,  has  turned 
out  so  badly  for  the  strikers  that  it  may 
be  many  years  before  they  think  of  pre- 
cipitating a  similar  situation. 

The  coal  situation  is  improving  and 
developments  in  many  industries  are  en- 
couraging. In  the  steel  industry  two 
large  companies  are  getting  into  full  op- 
eration. The  rubber  mills  are  at  capacity. 
Australian  wool  is  still  unsold,  but  there 
is  hope  of  getting  rid  of  a  large  percent- 
age of  the  last  wool  clip  at  a  moderate 
price.  A  certain  section  of  the  agricul- 
tural territory  has  money  available  for 
the  purchase  of  automobiles,  but  they  are 
holding  off  in  anticipation  of  a  fall  in 
price. 

Unfortunately  the  Australian  banks 
are  short  of  money  due  to  the  heavy  im- 
portations that  have  been  made  in  many 
lines,  as  well  as  automobiles,  and  the 
banks  blame  this  for  the  present  money 
shortage.  Importations  were  so  heavy  in 
the  first  7  months  of  1920,  and  prices  so 
high,  that  great  volumes  of  funds  have 
been  tied  up.  The  following  figures  give 
some  conception  of  this:  Thus  in  tex- 
tiles the  importations  in  the  first  5 
months  of  1920  were  $135,000,000,  as 
compared  with  $35,000,000  in  the  cor- 
responding 5  months  of  1919. 

Imports  in  1920  Heavy 

In  a  few  other  industries  the  figures 
for  these  periods  are:  Machinery,  in- 
cluding automobiles,  $72,000,000,  a3 
compared  with  $13,000,000;  rubber  goods 

$9,000,000   as   compared   with    $1,000, ; 

manufactured  goods  of  wood  $15,000,000, 
as  compared  with  $4,000,000,  glass  and 
earthenware  $7,000,000  as  compared  with 
$2,000,000;  paper  $16,000,000  as  com- 
pared with  $8,000,000.  Thinking  in  totals 
this  makes  $360,000,000  of  imports  in  the 
first  5  months  of  1920  as  compared  with 
$105,000,000  in  the  corresponding  months 
of  the  previous  year,  or  a  difference  of 
$200,000,000. 

The  banks  have  had  to  finance  these 
imports  and  are  naturally  compelling 
importers  to  restrict  their  operations 
from  abroad  until  such  time  as  the  pres- 
ent goods  in  warehouses  valued  at  $200,- 
000,000  have   been  turned  into  cash. 
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June  Sales  to  Equal 
Early  Spring  Months 

Falling    Market    for    Business    to 

Continue   for   Long   Time — 

Buyers  Study  Values 

(Continued  from  page  1346) 
more  than  anything  else.  There  are 
many  persons  who  are  able  to  buy  and 
want  to  buy  who  will  not  buy  unless 
they  are  convinced  they  can't  get  the 
goods  they  want  considerably  cheaper  in 
the  near  future  than  they  can  now. 

All  forecasts  of  prosperity  for  the  au- 
tomotive industry  must  be  predicated  on 
the  understanding  that  there  will  not  be 
periodical  price  revisions.  Business  will 
be  done  on  a  falling  market  for  a  long 
time  to  come,  and  the  retail  prices  of 
automobiles  will  gradually  decline,  but 
there  is  no  sense  in  readjusting  them 
oftener  than  once  a  year.  When  read- 
justments are  made  there  should  be  con- 
certed action  by  the  manufacturers,  and 
the  atmosphere  should  be  cleared  in  a 
fortnight  rather  than  have  the  period 
of  uncertainty  continue  for  two  or  three 
months,  thereby  unsettling  trade. 

It  should  be  remembered,  also,  that 
purchasers  are  giving  greater  attention 
to  values  than  they  have  in  the  past  three 
or  four  years.  They  want  their  money's 
worth,  and  the  manufacturer  who  can 
convince  them  they  are  getting  it  will 
do  a  better  business  in  the  long  run  than 
the  competitor  who  cuts  prices  and  takes 
value  out  of  his  product. 


Plants  Hold  Output 

,     Close  to  Actual  Sales 

DETROIT,  June  13  —  Employment 
figures  for  the  last  week  show  an  in- 
crease of  but  124  men  over  figures  for 
the  previous  week  in  79  industries  in 
Detroit,  including  practically  all  auto- 
mobile plants.  Twenty-seven  factories 
are  operating  on  reduced  schedules,  em- 
ploying 20,312  men  an  average  of  31 
hours  a  week. 

The  employment  situation  in  the  State 
as  regards  automotive  plants  is  not  as 
bad  as  in  Detroit.  Good  business  and 
splendid  prospects  are  reported  by  the 
Michigan  Brass  &  Iron  Works  at  Lan- 
sing in  a  statement  by  T.  E.  Hackett, 
secretary-treasurer.  The  plant  now  is 
on  a  55  per  cent  production  basis  and 
everything  points  to  an  increase  shortly. 

The  Lansing  Foundry  Co.  at  Lansing 
has  resumed  production  on  a  40  per  cent 
normal  basis  following  a  long  period  of 
inactivity.  Many  orders  and  inquiries 
are  being  received  from  all  parts  of  the 
country,  new  employees  have  been  taken 
on  and  plans  are  being  made  for  steady 
increase  in  production  and  employment 
during  the  summer  and  fall.  The  plant 
was  closed  entirely  from  Nov.  1  to  May 
1,  and  since  reopening  conditions  have 
improved  steadily  until  the  last  week 
it  was  decided  to  begin  operation  on  a 
40  per  cent  basis. 

Olds    Motor    Works     turned    out     142 
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automobiles  last  Friday,  and  daily  ship- 
ments from  that  plant  are  averaging 
around  125,  according  to  Sales  Manager 
Peasley.  The  Olds  plant  still  has  some 
orders  ahead  and  will  continue  on  the 
present  schedule  between  125  and  150 
cars  a  day  indefinitely,  according  to 
officials. 

Buick  and  Chevrolet  plants  at  Flint 
and  the  Oakland  factory  at  Pontiac  are 
speeding  production  to  meet  a  sharp  in- 
crease in  demand  as  the  result,  factory 
executives  say,  of  the  price  cuts.  Offi- 
cials admit  frankly  the  sudden  spurt 
represents  an  accumulation  of  orders  due 
to  determination  on  the  part  of  buyers 
to  sit  steady  until  the  reduction  expected 
on  the  car  of  their  choice.  Some  manu- 
facturers incline  to  the  belief  that  rumors 
of  price  cuts,  even  before  the  first  an- 
nouncements, demoralized  the  market 
and  stopped  buying  at  a  time  when  the 
normal  spring  business  should  have  been 
at  its  height,  and  predict  a  steady  de- 
mand throughout  the  summer. 

Study  Territorial  Markets 

Factory  and  sales  executives  are  keep- 
ing their  ears  close  to  the  ground  and 
representatives  are  touring  the  various 
sections  of  the  country  seeking  to  get  a 
definite  line  on  actual  conditions  that  will 
permit  of  some  definite  manufacturing 
policy.  Caution  is  the  watchword  and 
none  of  the  companies  are  going  to  be 
led  astray  by  the  present  rush  of  orders 
reaching  nearly  all  plants.  It  will  be  the 
policy  to  steer  close  to  shore  and  confine 
production  schedules  to  actual  orders 
from  dealers  based  on  a  careful  analysis 
of  their  individual  territories  and  their 
probable  requirements  from  week  to 
week. 
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models  and  there  have  been  some  can- 
cellations, the  public  showing  little 
patience  with  delays  when  it  is  possible 
to  obtain  a  second  or  third  choice  car. 

Reports  from  the  motor  vehicle  office 
of  the  Secretary  of  State  at  Albany  in- 
dicate that  the  April  sales  figures  will 
prove  much  larger  than  was  expected 
when  the  month  ended.  Compilation  of 
registration  is  always  considerably  be- 
hindhand and  there  was  a  big  rush  of 
registration  during  the  last  ten  days  of 
May.  It  was  said  to-day  that  the  May 
sales  record  for  ten  counties  in  and 
around  New  York,  which,  it  was 
thought,  would  fall  considerably  below 
April  probably  would  equal  it  and 
might  exceed  it.  It  was  also  reported 
from  Albany  that  registrations  so  far 
in  June  were  running  ahead  of  any  other 
June  in  the  history  of  the  department. 


TOOL   PRICES    GUARANTEED 

BALTIMORE,  June  13— The  Black  & 
Decker  Mfg.  Co.  has  notified  its  distrib- 
utors that  present  prices  are  guaranteed 
until  the  end  of  the  year.  The  company 
states  that  the  total  increase  in  the 
prices  of  all  its  products  since  1914  has 
been  only  38  per  cent. 


Ford  Records  Fall 
in  Production  Drive 

All     Departments     Working     at 
Highest    Capacity  —  Knock- 
down Shipping  Now  Used 

DETROIT,  June  11— While  the  Ford 
plant  is  breaking  records  with  startling 
frequency  in  the  matter  of  car  and  truck 
production  at  Highland  Park  and  the 
assembly  branches,  the  body  plant  at 
River  Rouge  is  busy  and  to-day  is  turn- 
ing out  about  1200  sedan  and  touring  car 
bodies  daily.  About  2000  men  are  em- 
ployed and  it  is  significant  that  the  time 
per  job  now  is  much  less  than  when  the 
body  output  was  less  than  half  what  it 
is  to-day,  due  to  increased  labor  effi- 
ciency. The  daily  average  for  sedan 
bodies  was  increased  24  in  May  over 
April,  averaging  254  for  the  greater 
part  of  the  month.  During  the  same 
period  the  output  of  touring  bodies 
averaged  964,  approximately  141  aver- 
age daily  increase  in  May  over  April. 

The  Highland  Park  plant  is  absorbing 
about  one-quarter  of  the  daily  output 
from  the  Rouge  body  plant,  and  with  the 
continued  daily  increase  in  production, 
it  is  expected  the  body  plant  soon  will 
be  running  close  to  car  production  at 
Highland  Park.  Sedan  bodies  are  being- 
shipped  to  Des  Moines  and  Kearny, 
N.  J.,  assembly  plants,  as  are  also  some 
touring  bodies.  Knock-down  bodies  are 
being  exported  to  France,  Denmark  and 
England. 

In  shipping,  an  average  of  140  to  170 
knock-down  touring  car  bodies  are 
carried  in  one  freight  car  according  to 
variation  in  the  size  of  the  car.  An 
average  freight  car  accommodates  about 
110  knock-down  sedan  bodies.  These 
bodies  are  complete  ready  to  be  assem- 
bled, painted  and  trimmed.  Heretofore 
shipments  were  made  by  placing  about  6 
built-up  bodies  in  a  car.  Conservation 
in  shipping  space  and  more  efficient  load- 
ing by  means  of  knock-down  methods 
has  increased  the  car  capacity  from  6 
to  more  than  100. 

June  Holds  May  Schedule 

All  departments  of  the  Ford  company 
are  working  full  time — three  eight-hour 
shifts — and  there  are  to-day  43,000  men 
on  the  Ford  payroll.  Highland  Park, 
during  May,  turned  out  an  average  of 
4032  cars  daily,  and  that  will  be  kept  up 
through  June.  On  May  11,  4096  cars  and 
trucks  were  turned  out  and  six  days 
later  a  mark  of  4107  was  reached.  May 
20  a  new  high  mark  of  4144  was  made. 
This  made  the  eighth  time  in  20  work- 
ing days  that  production  records  were 
broken. 

Of  interest  in  connection  with  Ford 
activities  is  the  remarkable  increase  in 
demand  reported  from  the  Ford  branch 
in  Halifax.  Nova  Scotia.  Great  strides 
in  the  sale  of  Ford  trucks  are  being 
made  there,  and  the  enclosed  cars  also 
are  said  to  be  in  demand  in  that  terri- 
tory. About  40  per  cent  of  the  business 
during  the  past  year  was  enclosed  jobs. 
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T.  W.  Warner  Resigns 
as  G.  M.  C.  Executive 

Will  Join  Durant  as  Vice  Presi- 
dent— Zimmerschied  Takes 
Over  Duties 


NEW  YORK,  June  13— Thomas  W. 
Warner  has  resigned  as  vice-president 
and  general  manager  of  the  Muncie 
Products  Co.  and  the  Toledo  Chevrolet 
Motor  Co.,  divisions  of  the  General  Mo- 
tors Corp.,  to  become  vice-president  of 
Durant  Motors,  Inc.  His  impending  re- 
tirement from  the  General  Motors  organ- 
ization and  association  with  Durant  was 
forecast  in  Automotive  Industries,  May 
26. 

The  T.  W.  Warner  Co.  and  the  War- 
ner Corp.  at  Muncie,  Ind.,  of  which 
Warner  is  now  president,  will  be  kept 
independent  units  but  will  be  associated 
with  Durant  Motors  in  the  manufacture 
of  transmissions,  steering  gears  and 
other  parts  for  the  new  cars.  Warner 
will  retain  his  residence  in  Toledo  and 
his  stock  holdings  in  General  Motors, 
with  which  his  relations  are  entirely 
friendly.  In  joining  forces  with  Durant, 
he  is  renewing  an  intimate  association 
which  has  continued  for  years. 

K.  W.  Zimmerschied,  who  is  at  the 
head  of  the  entire  Chevrolet  organiza- 
tion, will  succeed  Warner  as  president 
of  the  Toledo  Chevrolet  company.  The 
retirement  of  Warner  from  General 
Motors  will  involve  no  actual  change  in 
management,  as  Warner  has  merely  been 
the  nominal  head  of  the  two  companies. 

Warner  is  one  of  the  pioneers  of  the 
automobile  industry.  In  1901  he  had  a 
gear  factory  at  Muncie,  Ind.,  which  was 
sold  in  1909  when  he  came  to  Toledo  and 
started  the  Warner  Manufacturing  Co. 
In  1916  this  was  merged  with  the  Toledo 
Chevrolet  company,  a  division  of  the 
General  Motors  Corp.,  manufacturing 
transmissions  for  Chevrolet  cars.  He 
organized  the  Warner  Corp.  about  two 
years  ago.  He  is  rated  as  a  millionaire 
and  his  active  re-entry  into  the  manu- 
facturing field  will  add  much  strength  to 
the  Durant  organization. 


G.  M.  C.  Announces  Resignation 

NEW  YORK,  June  14— General  Motors 
Corp.  has  issued  the  following  statement 
in  regard  to  the  resignation  of  T.  W. 
Warner: 

"The  General  Motors  Corp.  announces 
that  K.  W.  Zimmerschied,  president  and 
general  manager  of  the  Chevrolet  Motor 
Co.,  has  accepted  the  resignation  of 
T.  W.  Warner  as  president  of  the  Toledo- 
Chevrolet  Motor  Co.  of  Toledo,  a  sub- 
sidiary manufacturing  transmissions. 

"The  corporation  also  announces  that 
Mr.  Warner's  resignation  has  been  ac- 
cepted as  president  and  general  manager 
of  the  Muncie  Products  Corp.  of  Muncie, 
Ind.,  one  of  the  units  of  the  Inter-Com- 
pany Parts  Division  of  General  Motors 
Corp. 

"Mr.  Warner  was  not  an  officer  nor 
a  director  of  the  General  Motors  Corp." 


G.  M.  C.  NOW  PRODUCING 
6000  CARS  A  WEEK 

NEW  YORK,  June  14— Passen- 
ger car  production  of  the  General 
Motors  Corp.,  including  all  lines, 
is  now  running  at  approximately 
double  the  rate  of  five  or  six  weeks 
ago  when  it  was  around  3000  cars 
a  week.  Figuring  on  a  basis  of 
6000  a  week,  yearly  production 
would  be  around  300,000,  or  75  per 
cent  of  production  during  the  fe- 
verish period  which  followed  the 
armistice. 

Orders  are  running  ahead  of 
production  at  this  time  and  in  some 
of  the  lines,  especially  Chevrolet 
and  Buick,  there  are  enough  on 
hand  now  to  make  necessary  a  con- 
tinuance of  factory  operations  at 
the  present  rate  for  at  least  a 
month  longer. 


Mack  Truck  Sales  Cut 

Inventories  $3,000,000 

NEW  YORK.  June  13— President  A.  J. 
Brosseau  of  the  International  Motor 
Truck  Corp.  has  informed  the  directors 
"that  only  an  utter  collapse  in  gen- 
eral business  in  the  second  half  of  1921 
will  be  likely  to  change  the  apparent 
gradual  gain  in  the  volume  of  sales,  pro- 
duction and  profits  to  which  the  com- 
pany may  look  forward."  Current  busi- 
ness is  running  at  a  rate  equal  to  85  per 
cent  of  the  1920  figures  when  gross 
sales  amounted  to  $34,000,000. 

Highly  gratifying  progress  has  been 
made  in  reducing  inventories  and  in  the 
first  four  months  of  1921  there  was  an 
actual  reduction  of  $2,000,000.  By  June 
30  the  net  reduction  will  amount  to  more 
than  $3,000,000.  No  commitments  have 
been  made  for  incoming  raw  materials 
beyond  those  sufficient  to  meet  current 
manufacturing  requirements.  It  is  ex- 
pected that  by  July  1  the  finished  truck 
inventory  will  be  down  to  a  normal  total 
based  on  the  present  volume  of  business. 
This  means  that  manufacturing  opera- 
tions at  the  three  plants  will  have  to  be 
increased  soon  after  July  1  to  a  rate  ap- 
proximating sales.  In  order  to  bring 
down  truck  inventories,  operations  since 
January  have  been  at  a  smaller  rata 
than  monthly  deliveries  of  trucks. 

International  Motor  Truck  continues 
in  thi'  strongest  financial  condition.  It 
has  no  bank  loans  whatever  and  its  cash 
balance  approximates  $4,000,000.  The 
company  came  through  March  without 
any  losses  in  net  profits  and  there  was  a 
slight  margin  above  depreciation,  taxes 
and  all  other  charges.  Business  now  is 
running  at  approximately  double  the  7 
per  cent  dividend   requirements. 

HI  \  ELOP  NEW  TYPE  AIR  WING 

NEW  YORK,  June  13— A  new  type  of 
airplane  wing  which  materially  increases 
the  limiting  flying  speeds  and  carrying 
capacities  of  aircraft,  has  been  devel- 
oped by  the  Dayton-Wright  Co.,  accord- 
ing to  General  Manager  G.  M.  Williams. 


Germain  Quits  Olds 
to  Join  Ver  Linden 

Lansing  Division  of  Durant  Mo- 
tors Under  Way— Other  Of- 
ficials Make  Changes 

DETROIT,  June  14— L.  R.  Germain 
will  retire  as  vice-president  of  the  Olds 
Motor  Works  to  join  Edward  Ver  Lin- 
den in  the  development  of  the  Lansing 
plant  of  Durant  Motors.  Germain,  who 
is  a  native  of  Michigan,  grew  up  in  the 
Olds  plant,  starting  as  office  clerk  12 
years  ago.  He  appeared  peculiarly 
adapted  to  handling  financial  problems 
and  rose  steadily  until  he  was  made 
comptroller  about  a  year  ago  and  was 
promoted  to  the  vice-presidency. 

Concrete  is  being  poured  for  the 
Lansing  division  of  Durant  Motors 
headed  by  Ver  Linden.  The  first  auto- 
mobile produced  by  this  division  will  be 
shown  about  Sept.  1.  Contractors  have 
promised  to  have  the  building  completed 
Nov.  1,  Ver  Linden  said,  and  work  in 
every  department  of  the  plant  will  be 
under  way  by  Jan  1.  Announcement  is 
made  of  the  naming  of  L.  D.  Maxson, 
former  purchasing  agent  for  Olds  Mo- 
tor Works,  as  director  of  purchases  for 
the  Ver  Linden  division. 

Another  acquisition  by  the  Durant 
interests  is  B.  H.  Anibal,  chief  engineer 
of  the  Cadillac  Motor  Car  Co.,  who  has 
resigned  to  join  his  old  chief  R.  H.  Col- 
lins. Anibal  joined  the  engineering  de- 
partment of  the  Olds  Motor  Works  12 
years  ago  and  went  with  Cadillac  in 
1911.  He  aided  in  designing  the  Cadil- 
lac on  which  electric  starting  and  light- 
ing were  introduced.  He  rose  from  de- 
signer to  assistant  designing  engineer 
in  charge  of  motor  design,  assistant 
chief  and  chief  engineer.  During  the 
war  he  represented  the  Cadillac  engi- 
neering department  at  Washington  and 
also  was  assistant  chief  engineer  of  the 
aircraft  division   of  General   Motors. 

D.  B.  McCoy,  who  returned  recently 
from  London  where  he  was  representing 
the  General  Motors  Export  Corp.,  has 
joined  the  Reo  Motor  Car  Co.  as  adver- 
tising manager,  succeeding  W.  K.  Tow- 
ers, who  goes  to  Paige  as  advertising 
manager.  McCoy  has  had  long  experi- 
iii  the  advertising  field,  first  with 
Oakland,  then  with  Olds  and  finally  in 
the  advertising  section  of  General  Mo- 
tors   Export    Division. 


TO  SELL  GENERAL  TRACTORS 

MILWAUKEE,  June  13— William  B. 
Roys,  103  Gay  Building,  Madison,  Wis., 
trustee  in  bankruptcy  of  the  General 
Tractors,  Inc.,  which  owns  the  stock  of 
the  Monarch  Tractor  Co.,  Watertown, 
Wis.,  has  announced  that  on  June  25  at 
10  a.m.  the  entire  assets  of  the  corpora- 
tion will  be  offered  for  sale  at  public 
auction,  at  the  general  offices  of  the 
General  company  in  Paulsboro,  N.  J. 
The  next  meeting  of  creditors  will  be 
held  June  28  at  the  office  of  Charle  E 
Lamb,  referee  in  bankruptcy.   M 
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Ford  Payment  Plan 
Would  Extend  Terms 

Move  to  Simplify  Accounts,  Says 
Purchasing  Agent — Not  Seek- 
ing Advantage 

DETROIT,  June  15— Reports  that  the 
Ford  Motor  Co.  is  demanding  an  exten- 
sion of  10  days  in  the  discount  period 
and  60  days  net  credit  with  the  idea  of 
gaining  a  financial  advantage,  brought 
vigorous  denial  to-day  from  Fred  H. 
Diehl,  purchasing  agent.  As  a  matter 
of  fact,  he  said,  Ford  is  now  paying 
cash  for  materials.  He  declared  a 
printed  circular  sent  out  simply  fixes  a 
definite  payment  period   on  all  invoices. 

"The  Ford  Motor  Co.'s  purchases  over 
a  month  range  from  $40,000,000  to 
$50,000,000,"  said  Diehl,  "and  various 
supply  sources  naturally  fix  their  own 
payment  terms.  This  means  thousands 
of  invoices  coming  into  the  Ford  offices 
each  month,  each  with  its  own  discount 
dates  and  terms.  In  an  effort  to  simplify 
this  work  we  designed  definite  terms  for 
billing  materials  to  the  Ford  company, 
fixing  discount  dates  on  the  20th  of  the 
following  month  rather  than  the  15th,  as 
heretofore.  We  were  prompted  by  no 
motive  save  a  desire  for  one  set  of  terms 
on  which  to  pay. 

"As  for  the  60-day  stipulation,  that 
is  designed  simply  to  protect  the  com- 
pany in  the  event  it  should  become 
pinched,  and  is  a  consideration  to  which 
an  institution  as  large  as  this  is  en- 
titled just  as  much  as  the  90-day  pay- 
ment period  allowed  banking  institutions 
in  case  of  emergency.  We  are  not  asking 
anyone  to  carry  a  financial  load  and 
are  in  no  sense  trying  to  shift  the  bur- 
den. We  never  expect  to  have  to  avail 
ourselves  of  the  60-day  clause,  but  think 
we  are  entitled  to  that  much  protection 
should  an  emergency  arise.  This  is  a 
matter  entirely  between  our  supply 
sources  who  are  glad  to  co-operate  with 
us." 

President  John  Kelsey  of  the  Kelsey 
Wheel  Co.,  probably  one  of  the  biggest 
Ford  creditors,  declared  there  was  no 
truth  in  reports  that  Ford  was  demand- 
ing a  credit  extension.  On  the  contrary, 
he  said,  the  company  is  paying  cash  and 
has  been   for  three  months. 

Officials  of  the  Holley  Carbureter  Co. 
said  the  circular  from  Ford  had  been  re- 
ceived, but  was  fully  understood  and  not 
considered  in  any  sense  a  demand  for 
credit  or  discount  extension. 

Bankers  declare  Ford  is  paying  cash 
and  expects  to  continue  now  that  over- 
head has  been  cut  to  a  minimum,  and 
quick  turnover  insures  ample  capital. 
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exist  at  present,  but  these  manu- 
facturers assert  that  they  could  not  carry 
the  financial  burden  which  would  be  in- 
volved if  they  were  called  upon  to  grant 
Ford  60  days'  credit  without  refinancing 
their  business,  which  would  be  extremely 
difficult  if  not  impossible  under  present 
conditions.  They  take  the  position  they 
already  have  borne  more  than  their  share 
of  the  burdens  of  the  industry  in  the 
past  year  and  that  no  more  can  be  ex- 
pected of  them. 

Complain  of  Payment  Date 

There  also  is  considerable  complaint 
because  of  Ford's  arbitrary  extension  of 
the  payment  date  to  the  20th  prox.  Some 
parts  manufacturers  regard  this  as  more 
serious  than  the  60-day  clause,  for  the 
reason  that  they  probably  will  have  to 
submit  to  the  one  while  they  would  not 
consent  to  the  extension  of  the  credit 
period.  It  is  contended  that  this  action 
on  the  part  of  Ford  wil  give  him  a 
substantial  sum  in  interest  each  month, 
which  rightfully  should  belong  to  the 
companies  which  supply  him. 
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Parts  Makers  Disturbed 

by  Ford  Payment  Plan 

NEW  YORK,  June  15— The  Ford  cir- 
cular has  caused  considerable  appre- 
hension among  the  parts  makers  with 
whom  he  deals  heavily.  There  is  no 
complaint   regarding  conditions   as  they 


Aeason  Truek  Company 

Brings  Out  Light  Truck 

DETROIT.  June  11— A  truck  capable 
of  speeds  over  30  m.p.h.  and  having  a 
load  capacity  of  %  ton  is  announced  by 
the  Aeason  Motor  Truck  Co.  It  is 
equipped  with  a  four  cylinder  3%  x  5  in. 
Aeason  block  engine  with  three  point 
suspension,  rated  at  35  hp.  at  its  nor- 
mal speed.  The  engine  accessories  in- 
clude a  high  tension  magneto.  Schebler 
carburetor,  centrifugal  governor  and 
built-up  radiator  with  detachable  core. 
A  disk  type  of  clutch  is  fitted  and  the 
transmission  is  a  Fuller  affording  three 
forward  speeds  and  one  reverse.  There 
are  three  universal  joints  in  the  pro- 
peller shaft,  the  center  bearing  of  which 
is  a  self-aligning  ball  bearing.  Both 
axles  are  of  Timken  make,  the  final  drive 
being  by  worm.  The  frame  is  built  up 
of  steel  channels  having  a  4-1/16  x  2V2 
x  3/16  in.  section.  Semi-elliptic  springs 
are  fitted  all  around.  The  steering  gear 
is  of  the  worm  and  nut  type  and  is  pro- 
vided with  an  18  in.  handwheel.  Fuel  is 
carried  in  an  18-gal.  tank  under  the  seat, 
which  latter  is  wide  enough  to  accom- 
modate three  persons.  Wood  artillery 
wheels  are  standard  equipment  and  are 
fitted  with  34  x  5  in.  non-skid  cord  tires. 
Control  levers  are  located  centrally. 
Equipped  with  a  Westinghouse  starter, 
electric  lights,  generator,  Willard  80 
amp.-hr.  battery,  Motometer,  three  oil 
lamps,  mechanical  horn,  jack  and  tools, 
the  truck  sells  for  $1,650. 


GIANT  AND  SUPERIOR  REDUCE 

NEW  YORK,  June  15— Price  reduc- 
tions have  been  made  by  the  Giant  Truck 
Corp.,  Chicago,  and  the  Superior  Motor 
Truck  Co.,   Atlanta. 

The  Giant  1%  ton  model  is  reduced 
from  $2,425  to  $2,250;  2  ton  from  $3,250 
to  $3,150,  and  3Vs  ton,  $4,500  to   $4,150. 

Superior  models  now  are,  1  ton,  $1,650, 
reduced  from  $1,800,  and  2  ton,  $2,600, 
reduced  from  *:!.7r,<>. 


Durant  Denies  Plot 
to  Assist  Newberry 

Had  Nothing  to  Do  With  Keep- 
ing Employees  from  Voting 
for  Ford 

WASHINGTON,  June  13— Emphatic 
denial  was  made  here  to-day  before  the 
Senate  Committee  on  Privileges  and 
Elections  by  William  C.  Durant,  former 
head  of  the  General  Motors  Corp.,  that 
his  political  sympathies  had  influenced 
the  votes  of  employees  in  his  Michigan 
factories  during  the  Ford-Newberry 
senatorial  campaign.  He  insisted  that 
he  had  nothing  to  do  with  the  alleged 
action  on  the  part  of  the  executives  in 
the  Buick  plant  to  keep  employees  at 
work  when  it  was  ascertained  that  their 
sympathies  were  with  Henry  Ford  in  the 
senatorial  race. 

Durant  was  questioned  closely  by  Sena- 
tor Spencer,  Republican,  of  Missouri,  and 
other  members  of  the  Senate  Committee, 
who  are  conducting  an  inquiry  into  the 
disturbed  election.  The  automobile  man- 
ufacturer stated  that  he  knew  Senator 
Newberry  slightly,  having  met  him  at 
the  Lotus  Club.  He  declared  that  neither 
Senator  Newberry  nor  Paul  King,  his 
campaign  manager,  had  directly  solicited 
his  financial  support. 

In  response  to  a  specific  question  as 
to  whether  or  not  he  had  taken  action 
to  prevent  factory  employees  from  voting 
when  a  canvas  of  the  Flint  plant  had 
shown  a  preponderance  of  Ford  votes, 
Durant  admitted  that  he  had  communi- 
cated with  the  manager  of  the  Flint  plant 
to  ascertain  as  to  how  the  men  stood,  but 
did  not  take  any  other  action. 

"Did  you  hear  that  they  prevented  the 
men  in  the  Buick  plant  from  voting?" 
the  witness  was  asked,  and  he  replied 
in  the  negative. 

"You  got  a  response  didn't  you,  that 
the  men  were  for  Ford,"  he  was  asked. 

Durant  answered:  "I  do  not  remember 
that." 

The  witness  stated  that  he  did  not 
know  that  notices  were  posted  in  the 
Buick  plant  that  the  factory  would  close 
at  3  o'clock  in  order  to  allow  men  to 
vote. 


WILLYS  CREDITORS  REACH  PLAN 

NEW  YORK,  June  16  —  Committees 
representing  the  creditors  of  the  Willys 
Corp.,  which  have  been  working  since 
March  on  a  refinancing  plan  which  would 
be  satisfactory  to  all  the  interests  in- 
volved, have  reached  a  practical  agree- 
ment and  an  announcement  is  expected 
in  the  near  future. 


OPPOSE  STANDARD  PARTS  PLAN 

CLEVELAND,  June  15— Stockholders 
of  Standard  Parts  Co.  have  voted  down 
the  plan  of  reorganization  proposed  by 
creditors.  Both  preferred  and  common 
stockholders  agreed  to  hold  out  for  an 
extension  of  the  receivership  until  the 
depression  is  ended. 
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Permanent  Tariff 

Protection  Likely 

Danger  Is  Seen,  However,  in  ^  ide 

Open  Condition  Pending 

Legislation 

WASHINGTON,  June  15— Protests  by 
motor  truck  manufacturers  and  dealers 
against  the  serious  effect  upon  their 
business  which  will  follow  continued  re- 
importation of  American-made  vehicles 
from  England  and  France,  is  having  its 
effect  upon  Congress.  Representative 
Fordney,  chairman  of  the  Ways  and 
Means  Committee  of  the  House,  has  in- 
dicated that  when  the  permanent  tariff 
is  framed  adequate  protection  will  be 
given  the  automotive  industry  by  the 
insertion  of  a  specific  clause  in  the  anti- 
dumping  provisions  of  the  measure. 

Leaders  in  the  lower  house  are  dis- 
posed to  recognize  the  justice  of  the 
contention  that  this  competition  in  the 
truck  field  is  unfair  and  the  same  is 
true  of  Senate  leaders  such  as  Senators 
Smoot  and  Ball. 

The  truck  industry  itself  and  the  or- 
ganizations connected  with  it  were  slow 
to  awaken  to  the  seriousness  of  the 
situation,  and  it  is  no  secret  that  if  Con- 
gress Ijad  been  informed  of  the  actual 
facts  some  such  clause  as  is  now  sought 
might  have  been  included  in  the  anti- 
dumping provisions  of  the  temporary 
tariff  which  was  passed  a  few  weeks  ago. 

Senator  Smoot,  who  was  especially 
interested  in  the  subject  and  who  is 
thoroughly  alive  to  the  essential  nature 
of  the  truck  industry,  was  unable  to  get 
the  data  he  sought  from  any  source  he 
could  recognize  as  authoritative. 

No  attempt  will  be  made  to  bai  ou1 
of  the  country  these  American-made 
trucks,  but  it  is  proposed  to  enact  valua- 
tion clauses  which  will  put  them  on  a 
fairly  competitive  basis.  The  chief  dan- 
ger now  is  that  so  many  of  them  will 
be  brought  into  the  country  before  the 
permanent  tariff  is  enacted  that  it  will 
be  a  case  of  locking  the  barn  door  after 
the  horse  is  stolen. 

It  is  expected,  however,  that  the  Ways 
and  Means  Committee  will  report  the 
permanent  tariff  bill  in  a  few  days. 
Practically  all  legislation  is  at  a  stand- 
still pending  solution  of  the  tariff. 


Townsend  Hill  Gets 

Committer  Approval 

WASHINGTON,  June  L3  I •'■■■■  ora  il< 
report  was  ordered  by  the  Senate  Post 
Office  and  Post  Roads  Committee  to-day 
on  the  Townsend  bill  to  create  a  Federal 
Highway  Commission  and  to  establish 
an  interstate  system  of  public  roads. 


Members  of  the  commission  would  be 
appointed  by  the  President  with  the  con- 
sent of  the  Senate  and  receive  salaries 
of  $10,000.  The  annual  appropriation 
of  $100,000,000  to  aid  the  states  in 
building  roads  would  be  continued  with 
the  specification  that  the  sums  allocated 
to  the  states  must  be  expended  on  inter- 
state   roads. 

Army  Truck  Disposal 

Deadlocks  Law  Makers 

WASHINGTON,  June  14— Disposal 
of  surplus  army  trucks  and  other  motor 
vehicles  has  proved  a  stumbling  block 
for  the  Senate  and  House  conferees  now 
considering  the  army  appropriation  bill. 
Congressman  Anthony  of  Kansas  and  a 
few  supporters  in  the  House  are  demand- 
ing that  the  House  managers  stand  pat 
on  the  House  provision  which  would 
compel  the  Secretary  of  War  to  sell  to 
the  public  10,000  motor  vehicles.  The 
Senate  managers,  however,  are  appar- 
ently unwilling  to  recede  from  the 
amendments  adopted  by  the  Senate 
which  made  it  optional  for  the  Secre- 
tary of  War  to  sell  or  transfer  to  the 
Department  of  Agriculture  and  the  State 
Highway  Commissions  surplus  equip- 
ment. 

As  the  present  fiscal  year  is  rapidly 
drawing  to  a  close,  it  is  essential  that 
conferees  reach  an  agreement  at  an 
early  date  in  order  that  funds  may  be 
available  for  the  maintenance  of  the 
army.  There  has  been  considerable  agi- 
tation by  the  organized  State  highway 
commissioners  in  behalf  of  the  transfer 
provision.  Congressman  Anthony  has 
led  the  fight  for  the  immediate  sale  of 
all  surplus  motor  equipment  coiit"nding 
that  the  road  builders  in  the  various 
states  cannol  absorb  such  equipment  as 
may  be  transferred  hereafter.  The  sale 
of  equipment  at  depots  controlled  by  the 
Motor  Transport  Corps  provoked  some 
uneasiness    among    dealers    for    a    time. 


<;.  M.  C.  CONSIDERS  BODY  PLAN 

\!:W  YORK,  June  15— The  General 
Motors  Corp.  is  considering  a  plan  of 
manufacturing  custom  built  bodies  at 
the  plant  of  the  Dayton-Wright  Air- 
plane  Co.  The  plant  is  not  large  enough 
to  permit  quantity  body  production  but 
i  offei  i  :ellent  facilities  for  custom 
work. 


SHERIDAN   TRANSFER  AUGUST  1 

MINI  IK.  END.,  June  15  — Actual 
transfer  of  the  plant  of  the  Sheridan 
Motor  Car  Co.  recently  purchased  from 
the  General  Motors  Corp.  by  interests 
headed  by  W.  C.  Durant,  will  not  be  made 
until  Aug.  1.  General  Motors  will  con- 
tinue production  of  the  present  models 
until   that  time. 


Slough  Agents  Buy 
More  Trucks  Abroad 

Find     Ready     Market     Here     in 

Chicago  and  New  York 
Territories 

NEW  YORK,  June  15— Business  in 
reconditioned  army  trucks  brought  back 
into  this  country  by  the  Truck  Company 
of  America,  is  reported  by  officials  of 
the  company  to  be  well  up  to  expecta- 
tions. Arrangements  are  being  made  by 
I.  Edward  Roskam,  one  of  the  officers, 
now  in  Europe,  for  the  purchase  and 
shipment  of  a  considerable  number  more. 

The  first  of  the  trucks  brought  back, 
numbering  about  2000,  were  principally 
Pierce-Arrow,  Mack,  Packard,  Peerless, 
White,  Riker,  Locomobile,  Liberty,  F.  W. 
D.,  Nash  and  E.  M.  C.  These  were 
bought  from  the  Slough  Trading  Co., 
Ltd.,  of  London,  and  it  is  presumed  that 
the  trucks  now  being  bought  will  be 
from   the   same   source. 

Parts  for  the  trucks  are  now  being 
brought  in,  according  to  Louis  Mansbach, 
an  officer  of  the  company.  These  will 
total  in  value  about  $100  000,  and  it  is 
probable,  he  said,  that  more  would  be 
arranged  for  on   Roskam's  present  trip. 

Sales  of  the  reconditioned  trucks  are 
principally  in  the  New  York  and  Chicago 
districts,  Mansbach  said,  though  the  dis- 
tribution is  extending  to  all  parts  of  the 
country  except  thi-ough  the  South.  A 
Chicago  office  has  been  opened  at  1.515-19 
Wabash  Avenue,  under  the  direction  of 
Morris  Froelich.  also  an  officer. 

Additional  storage  space  has  been  n 
ranged  for  in  New   York   by  the  leasing 
of  the  old   car   barns  on    Tenth    Avenue, 
giving    the    company    a     total    of    about 
250,000  feet  of  storage  space. 


Ohio  Governor  Sifjns 

Truck  Restriction  Bill 

COLUMBUS,  June  15— The  Burke 
bill,  which  practically  excludes  from  the 
use  of  Ohio  highways  trucks  with  a 
capacity  greater  than  3%  tons,  has  been 
signed  by  the  Governor.  Great  pres 
sure  was  exerted  by  automotive  inter- 
ests to  have  the  measure  vetoed,  but 
these  attempts  were  futile.  The  measure 
forbids  the  use  of  roads  in  the  State 
by  rubber  tired  vehicles  weighing  more 
than  20,000  lb.  including  their  load. 
Another  section  of  the  bill  permits  ad- 
ditional  restrictions   by   municipalities. 

Automotive  interests  contended  that 
the  result  of  the  bill  would  be  that  3V&- 
ton  trucks  would  be  overloaded  and  oper- 
ated at  a  speed  which  would  wear  out 
the  highways  faster  than  heavier  trucks 
with  a  normal  load. 
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Tire  Sales  Steady 
at  Akron  Factories 

Business  with  Dealers  Overcomes 
Decreased  New  Car  Specifi- 
cations— Prices  Stabilized 

AKRON,  June  13— Although  automo- 
bile manufacturers'  original  equipment 
tire  specifications  have  been  materially 
reduced  since  the  first  of  May  owing  to 
the  drop  in  buying  of  automobiles,  deal- 
ers' tire  sales  are  holding  up  encourag- 
ingly, according  to  Akron  tire  manufac- 
turers. Few  more  men  will  be  laid  off 
in  Akron  tire  factories,  it  is  stated,  and 
production  is  expected  to  continue  on  an 
even  keel  until  automobile  sales  are 
stimulated,  when  an  increase  in  manu- 
facturers' business  is  anticipated. 

In  a  statement  issued  by  L.  C.  Rockhill, 
general  sales  manager  of  the  Goodyear 
Tire  &  Rubber  Co.,  gasoline  consumption, 
which  is  regarded  as  a  good  indication  of 
how  much  automobiles  are  being  used, 
was  17  per  cent  greater  for  the  January, 
February  and  March  period  of  this  year 
than  for  the  corresponding  period  of  last 
year.  February  gasoline  consumption 
was  9  per  cent  lower  than  in  February- 
last  year,  but  March  consumption  was 
35  per  cent  higher  than  in  March  last 
year,  indicating,  tire  builders  say,  an 
increasing  use  of  automobiles  which  will 
cause  consumer  tire  sales  to  hold  up 
steadily. 

The  Goodyear  company  reports  that 
more  automobile  tires  were  sold  to  deal- 
ers last  week  than  during  the  corre- 
sponding week  of  last  year,  and  also 
that  the  week's  business  to  dealers  was 
larger  than  during  any  one  week  since 
last  September.  "This  reflects  an  in- 
creased consumer  demand  and  is  probably 
the  result  of  the  fact  that  there  has 
been  no  appreciable  curtailment  in  the 
use  of  passenger  automobiles,"  states 
Rockhill. 

Other  Akron  companies  also  report 
that  dealers'  sales  are  holding  up  sub- 
stantially. Firestone  continues  on  a  pro- 
duction basis  of  about  17,000  tires  a  day 
and  anticipates  no  further  retrenchment, 
officials  say.  Goodrich,  although  making 
office  personnel  reductions,  salary  cuts  and 
reducing  ,'acations  to  a  one  week  limit, 
is  producing  15,000  tires  daily  and  not 
contemplating  any  further  production  re- 
duction. 
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eral  Motors  Corp.,  and  on  the  stock  of 
the  National  Plate  Glass  Co.,  a  subsid- 
iary. Current  liabilities  were  decreased 
by  the  reduction  of  bank  loans  from  ap- 
proximately $13,000,000  to  $5,000,000. 
Current  assets  included  approximately 
$5,000,000  in  cash  and  an  inventory  val- 
ued at  $18,000,000  with  an  allowance  of 
$1,645,000  for  reductions  in  market  value. 


Fisher  Body  Earnings 

Establish  New  Reeord 

DETROIT,  June  16— The  report  of 
the  Fisher  Body  Corp.  for  the  year  ended 
April  30  shows  net  profits  after  all  ex- 
penses, losses,  interest  charges,  depre- 
ciation and  Canadian  income  taxes  of 
$1, SOU. 91  -lishing     a    new    record. 

Earnings    for    the    previous    year    were 

(x,000.        Net     profits     and     sui 
brought  forward  aggregated   $11,205,000 
from  which  $5,316,000  was  appropriated 
for  dividends  on  the  preferred  and  com- 
mon stock,  all  of  which  is  owned  by  Gen- 


Sales  Not  Camouflaged, 

Asserts  Hall  Official 
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the  fairness  to  our  dealers,  would  state 
that  we  have  their  written  acceptance 
to    our    plan    by    contract    or   otherwise. 

"This  decision  was  arrived  at  only 
after  careful  discussion  and  due  consider- 
ation here.  As  discussed  with  Mr.  Whit- 
taker,  the  plan  upon  which  we  are  work- 
ing to  a  sales  end  with  the  fleet  owners 
is  common  with  other  of  the  largest 
manufacturers  of  motor  trucks,  as  is 
evidenced  by  the  fact  that  many  of  the 
fleet  owners  now  have  in  their  possession 
contracts  with  these  manufacturers  for 
the  sale  of  motor  trucks  to  them  direct 
from  the  factory  at  varying  wholesale 
prices. 

"It  has  been  intimated,  too,  that  one 
of  the  local  manufacturers  has  withheld 
membership  to  our  association  owing  to 
the  fact  that  one  of  the  members  of  the 
board  of  directors  was  in  favor  of  a  sales 
policy  not  in  accordance  wi'h  his  line  of 
thought;  although  we  have  reliable  in- 
formation that  the  local  concern  is  pro- 
ceeding in  their  local  sales  without  a 
dealer  and  on  a  factory  direct  plan  and 
at  wholesale  prices,  not  only  to  fleet 
owners  but  to  general  users. 

"This  company  values  the  work  of  the 
Sales  Managers  Association  very  highly, 
and  the  writer  has  likewise  enjoyed  the 
association  of  the  board  members,  but, 
inasmuch  as  Mr.  Hall  and  the  writer, 
on  behalf  of  the  motors  corporation,  are 
averse  to  anything  but  frankness  to  our 
fellow  associates  and  companies  belong- 
ing to  the  association,  we  feel  that,  with 
respect  to  your  objections,  the  only  course 
to  pursue  is  this  one  of  resignation. 

"Kindly  acknowledge  receipt  and  ac- 
ceptance." 


RECEIVER  ASKED  FOR  IDEAL 

CLEVELAND,  June  14  —  Federal 
Judge  Westenhaver  has  taken  under  con- 
sideration application  for  a  receiver  for 
the  Ideal  Tire  &  Rubber  Co.  with  a  fac- 
tory in  this  city.  The  receivership 
petition  was  filed  by  the  Philadelphia 
Rubber  Tire  Co.,  which  asked  for  an  ac- 
counting. The  tire  company  asserts  it 
is  solvent,  able  to  pay  its  debts  and  has 
a  substantial  equity  for  its  stockholders 
provided  the  property  is  properly  ad- 
ministered. 


June  16,  1981 


Moline  Committees 
Work  Out  Financing 

Believe    C  o  m  p  a  n  y    Will    Show 

$10,000,000  Over  Liabilities 

After  Inventory  Write  Off 


PERFECTION   RECEIVER   ASKED 

WILMINGTON,  DEL.,  June  14— A 
bill  asking  for  the  appointment  of  a  re- 
ceiver for  the  Perfection  Tire  &  Rubber 
Co.  has  been  filed  in  the  United  States 
Court  here  by  the  Southwark  Foundry 
&   Machine   Co.   of  Philadelphia. 


NEW  YORK,  June  14— Creditors'  com- 
mittees which  took  over  the  financial 
affairs  of  the  Moline  Plow  Co.  some 
time  ago  are  bringing  to  a  conclusion 
plans  for  refinancing  the  corporation  on 
a  new  scale  after  the  inventories  have 
been  written  down.  Even  at  scaled  down 
values  to  meet  present  prices  for  raw 
materials,  finished  product  and  plant, 
the  company  should  show  at  least  $30,- 
000,000  of  assets  compared  wLh  approx- 
imately $20,000,000  of  indebtedness. 

The  company,  which  manufactures 
agricultural  implements  and  the  Stephens 
automobile,  is  controlled  by  the  Willys- 
Overland  Co.,  which  owns  slightly  more 
than  82  per  cent  of  the  common  stock. 
The  interest  of  the  Stephens  family  in 
the  plow  company  was  taken  over  by 
John  N.  Willys  in  1918.  The  former 
owners  of  the  company  received  in  ex- 
change preferred  stock  in  Willys  com- 
panies in  the  following  proportions; 
Willys-Overland  55  per  cent,  Electric 
Auto-Lite  Corp.  30  per  cent,  Curtiss 
Airplane  &  Motor  Corp,  15  per  cent. 

The  bank  and  merchandise  creditors 
are  represented  by  the  following  com- 
mittee: Frank  O.  Wetmore,  Ralph  Van 
Vechten,  Edmund  D.  Hulbert,  C.  E. 
Mitchell,  R.  I.  Barr,  E.  A.  Potter,  Jr., 
Samuel  Vauclain,  Alfred  L.  Aiken,  Festus 
J.  Wade.  C.  T.  Jaffray  and  C.  P.  Coffin. 
The  serial  note  holders  are  represented 
by  a  committee  composed  of  Ronald  M. 
Byrnes,  Samuel  L.  Fuller,  J.  Herndon 
Smith,  Harold  Stanley  and  William  W. 
Hoffman,  secretary,  55  Wall  Street. 

The  two  committees  made  the  follow- 
ing statement: 

"The  sudden  and  unprecedented 
falling  off  of  sales  in  the  autumn  of 
1920  left  the  company  with  an  increased 
debt  of  $10,000,000  above  normal,  which 
is  reflected  in  the  corresponding  increase 
in  its  inventory.  The  management  of  the 
business    was     changed     in     September, 

1919.  Important  savings  in  overhead 
expenses  and  improvement  in  matters 
of    organization     were     effected     during 

1920.  The  slump  in  business  came  too 
quickly  to  enable  the  company  to  reap 
the  benefits  thereof  or  to  protect  itself 
against  the  consequently  swollen  inven- 
tory. A  new  inventory  is  being  taken 
and  analysis  of  the  company's  financial 
position  being  made.  Even  at  scaled 
down  values  to  meet  present  prices  for 
raw  material,  finished  product  and  plant, 
the  company  should  show  at  least  $30,- 
000,000  of  assets,  compared  with  approxi- 
mately $20,000,000  of  indebtedness. 

"The  two  committees  will  do  every- 
thing in  their  power  to  preserve  this  old 
and  valuable  business  and  to  refinance 
the  company  on  a  basis  that  will  enable 
it  to  maintain  and  continue  the  business 
and  prestige  it  has  enjoyed  in  the  agri- 
cultural    implement   business." 


June  16,  1921 


Mason  Tire  Clears 
Last  of  High  Rubber 

Production  from  July  1  Will  Be 

on  Market  Basis — Financial 

Position  Strong 

AKRON,  June  13— Officials  of  the 
Mason  Tire  &  Rubber  Co.  announce  that 
before  July  1  the  company  will  have  ex- 
hausted completely  its  supply  of  high- 
priced  rubber,  and  will  base  all  future 
production  upon  purchases  of  crude  rub- 
ber at  an  average  cost  of  16  cents  a 
pound.  It  is  claimed  that  the  Mason 
company  is  the  first  major  rubber  com- 
pany in  the  United  States  to  use  up  its 
high-priced  rubber  at  such  an  early  date, 
many  companies  both  larger  and  smaller 
still  have  huge  supplies  on  hand  of  crude 
rubber  purchased  at  peak  prices  last 
year,  while  there  also  are  many  compan- 
ies handicapped  by  contractual  obliga- 
tions providing  for  future  deliveries  of 
crude  rubber  contracted  for  at  last  year's 
record  prices. 

The  fact  that  the  Mason  company  is 
not  under  contract  for  future  delivery  of 
crude  rubber  at  the  peak  price,  places  the 
company  in  an  exceptionally  strong  po- 
sition financially,  officials  say,  and  will 
permit  a  materially  lowered  producing 
cost  commencing  about  July  1.  Mason 
production  now  is  running  at  1500  tires 
a  day  and  plans  are  being  made  to  in- 
crease to  2000  tires  daily  before  the  first 
of  next  month.  About  90  per  cent  of  the 
entire  Mason  production  is  cord  tires  as 
the  company  discontinued  the  manufac- 
ture of  fabric  tires  larger  than  30  x  3% 
some  time  ago. 

Mason  officials  report  May  sales  were 
in  excess  of  sales  for  the  corresponding 
month  of  last  year  and  state  that  present 
business  indicated  that  June  sales  will 
show  an  increase  of  nearly  100  per  cent 
over  June  of  last  year.  Mason  was  one 
of  the  few  companies  to  make  a  20  per 
cent  tire  price  reduction  on  May  2. 

Quick   Assets  $3,340,000 

The  company  on  May  1  had  current 
quick  assets  of  $3,340,000  and  $778,000 
in  current  liabilities  including  $433,000 
of  bills  pavable,  $323,000  accounts  pay- 
able, and  $22,000  accrued  payroll.  The 
company  also  has  in  nrocess  the  absorp- 
tion of  the  Mason  Rubber  Plantations 
Co.,  which  has  about  $700,000  of  quick 
assets.  A  short  time  ago  the  company 
offered  stockholders  of  the  Plantatioi 
company,  the  privilege  of  converting 
their  stock  into  stock  of  the  Mason  Tire 
&  Rubber  Co.     The  corn  i  cts  to 

have  sufficient  stock  COl  >   ;         July   1 

to  take  over  the  Plantations  assets. 

According  to  figures  issued  by  the 
Rubber  Association  of  America 
operations  for  the  month  of  April  in  the 
United  States,  during  which  month  al 
200.010  cor. I  tires  were  sold  to  dealers 
by  the  leading  45  tire  manufacture!  . 
of  cord  tires  to  dealers  dur- 
U  g  the  period  totaled  10,000,  or  from  7 
to  8  per  cent  of  all  cord  tires  sold  during 
that  month.     A   year  ago  Mason    I 
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tinued  the  manufacture  of  ribbed  tread 
and  smooth  tread  tires,  with  the  result 
that  the  money  tied  up  in  tire  inventory 
now  is  small  as  compared  with  compan- 
ies manufacturing  several  different  types 
of  tires. 

Mason  sales  last  year  were  $7,100,000 
and  the  company  is  operating  on  an  an- 
ticipated sales  basis  of  over  $10,000,000 
for  1921. 


1357 


METAL  MARKETS 


New  Light  Piston  Alloy 

Is  Placed  on  Market 

TACOMA,  WASH.,  June  7— The  Alloys 
Motor  Parts  Mfg.  Co.  are  putting  on  the 
market  a  new  copper-aluminum  alloy 
known  as  Tsungani,  which  is  claimed  to 
differ  materially  in  its  physical  character- 
istics from  previous  copper-aluminum 
alloys.  The  tensile  strength  is  said  to  be 
over  21,000  lb.  per  sq.  in.,  the  Brinell 
hardness  from  80  to  90,  and  the  coeffi- 
cient of  heat  expansion  0.000008.  This 
latter  figure  is  very  much  closer  to  the 
heat  expansion  coefficient  of  cast  iron 
than  that  of  other  aluminum  alloys,  and 
in  casting  pistons  from  this  alloy  it  is, 
therefore,  possible  to  make  the  skirt 
clearance  as  low  as  0.00055  to  0.00075  in, 
per  inch  of  diameter,  it  is  stated.  This 
alloy  takes  a  high  polish  in  wearing 

This  material  has  been  used  for  piston 
rings  and  also  for  steam  engine  piston 
rod  packing.  It  has  had  considerable 
service  in  the  West  and  has  been  used  for 
air-cooled  aviation  engines.  Pistons  as 
large  as  7  in.  in  diameter  have  been 
cast  from  the  material. 


Fox  Motors  to  Produce 

Air-Cooled  Car  in  Fall 

PHILADELPHIA,  June  13— The  fac- 
tory of  the  Fox  Motor  Car  Co.  which  is 
owned  entirely  by  automobile  owners, 
has  been  completed.  The  new  air- 
cooled  Fox  car  is  expected  to  appear  on 
the  market  in  the  fall.  The  plant  com- 
prises 100,000  ft.  of  floor  space  and  is 
being  fitted  throughout  with  the  most 
advanced  machinery  and  equipment. 

The  5-pass.  touring  car,  with  132  in. 
wheel  base,  will  be  sold  for  $3,500. 


HYDRAULIC  TO  BUY  PLANT 
I  LEVELAND,  June  13— Negotiations 
have  been  virtually  completed  for  the 
acquisition  by  the  Hydraulic  Steel  Co. 
of  the  common  stock  of  the  Detroit 
Pressed  Steel  Co.,  manufacturer  of 
pressed  steel  parts  and  the  Disteel  auto- 
mobile wheel.  Stockholders  of  the  Hy- 
draulic company  are  expected  to  ratify 
the  purchase  at  a  meeting  June  24  and 
virtually  all  the  stockholders  of  the  De- 
troit company  have  approved  the  merger. 

MOVE   SAMSON    OPERATIONS 

JANESVILLE,  WIS.,  June  13— General 
Motors  Corp.  is  transferring  the  major 
part  of  the  Samson  truck  operation  from 
the  Sam:.on  works  at  Flint,  Mich.,  to  the 
vast  tractor  and  implement  works  oper- 
T factor  Co.  at  Janes- 
ville,  Wis.  Parts  will  continue  to  be 
made  at   Flint. 


LJAVING  reached  the  irreducible  minimum 
n  of  activity,  the  steel  industry  now  has 
its  ears  to  the  ground  in  an  effort  to  detect 
from  what  quarter  is  likely  to  emanate 
sufficient  fresh  demand  to  warrant  the  hope 
that  a  revival  of  buying  is  in  the  offing.  In 
striking  contrast  w.th  the  attitude  of  many 
steel  makers  at  the  time  of  last  year's  reces- 
sion in  the  automotive  industries  the  effect 
of  the  different  price  reductions  in  the  pas- 
senger car  field  is  being  keenly  and  sym- 
pathetically watched,  and  hopes  for  a  turn 
for  the  better  in  the  steel  market  are  pre- 
dicted to  a  considerable  extent  upon  im- 
provement in  the  automotive  field.  This 
change  of  heart  is  all  the  more  noteworthy 
as  the  steel  industry  has  reason  to  find  fault 
with  the  character  of  automotive  buying  In 
the  last  few  months,  whereas,  during  the 
heyday  period,  when  it  was  disposed  to  make 
light  of  the  importance  of  the  demand  for 
automotive  construction,  the  steel  industry 
had  things  pretty  nearly  its  own  way.  In 
the  last  few  months,  however,  hand-to- 
mouth  buying  has  become  so  general  that 
specifications  had  nothing  alluring  about 
them,  and  frequently  tonnages  that,  had  they 
been  placed  at  one  time  and  with  one  or  two 
mills  would  have  been  a  life-saver  for  the 
latter,  were  so  scattered  that  they  were  of 
little  benefit  to  any  producer.  The  strain 
under  which  mill  executives  have  been  of 
late  In  an  effort  to  maintain  operations  on 
even  the  reduced  scale  of  which  the  pre- 
vailing untoward  conditions  permit  has 
brought  about  In  the  minds  of  many  a  deci- 
sion that,  when  the  turn  for  the  better  does 
finally  set  In,  concessions  will  be  strictly  re- 
served for  those  buyers  who  are  disposed  to 
assume  sufficient  in  the  way  of  risks  to 
enable  producers  to  operate  with  a  com- 
fortable backlog  of  orders.  In  other  words, 
there  are  those  steel  manufacturers  who  are 
beginning  to  recognize  more  clearly  the 
advantages  of  steady  production  on  a  close 
margin  over  spasmodic  prosperity  at  fancy 
prices.  Especially  among  the  smaller  pro- 
ducers one  encounters  these  days  many  who 
have  begun  to  lose  patience  with  the  theory 
that  In  the  steel  industry  there  is  bound  to 
be  either  a  feast  or  a  famine.  Perhaps  the 
day  when  the  steel  Industry  will  be  so  sta- 
bilized as  to  eliminate  the  proverbially  seven 
fat  and  seven  lean  years  may  never  come, 
but  it  must  be  decidedly  gratifying  to  auto- 
motive consumers  to  know  that  the  psy- 
chology  of  many  producers  Is  undergoing  a 
decided  change  and  that,  when  the  industry 
emerges  from  the  valley  of  Idleness  through 
which  it  Is  passing,  it  will  set  the  good  will 
of  buyers,  which  alone  can  keep  its  stacks 
belching,  above  the  fleeting  benefit  of  high 
prices. 

Pig  Iron. — Prices  continue  to  saj,'  sliehtly 
under  the  weight  of  utter  Inactivity  Foun- 
dry No.  "  could  probably  !>•■  bought  at  $22 
valley  ami   malleable  al   (22.60. 

Steel. — There  is  no  longei  a  definable  mar- 
ket price  for  any  steel  product.  Everj  order 
(of  the  very  few  thai  are  being  placed)  Is  a 
law  unto  itself.  Published  quotations  no 
I  mi  anlng.  Take  si  ml  flnli  hi  d 
sieei  as  an   Illustration   In   polnl      Sheet   bars 

ire  quoted  a  i  Ihern  Ohio 

i'ii'  t    i     reported   to   havi    bi  en   offered 
oral  thousand  tens  a  i    fSS      '  !i  m  • 
inc.   produci  i  i    becomi    a     a  pathetic  as 

consumers.      Report    from  has  It 

the  Ford  Motor  Co.   placed   ai ler  for 

20.000  pro- 

Aluminum. — There   is   not    the   si    rhl      I    n 
i   He      of     di  mand     from     automotive 
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Studebaker  Corp.  has  reduced  its  bank 
loans  so  that  they  now  stand  under  $1,000,000. 
Bank  loans  a  month  ago  were  close  to 
$4,000,000  and  Jan.  1  about  $8,500,000.  Stude- 
baker today  has  about  $5,500,000  in  cash  on 
hand.  Earnings  for  the  first  six  months  of 
1921  will  approximate  $7,000,000  after  all 
charges  and  Federal  taxes.  This  is  about  70 
per  cent  of  the  total  profits  for  1920.  and 
more  than  $10  a  share  on  the  $60,000,00:) 
common  stock  after  providing  for  the  full 
year's  preferred  dividend  requirements.  This 
represents  earnings  of  more  than  $7  a  share 
in   less  than  six  months. 

E.  &  W.  Co.,  Milwaukee,  manufacturing 
commercial  car  attachments  for  passenger 
car  chassis,  trailers,  shock  absorbers,  etc., 
has  increased  its  authorized  capitalization 
from  $130,000  to  $225,000  preferred  stock,  plus 
4000  shares  of  common  stock  without  par 
value. 

H.  H.  Franklin  Mfg.  Co.  has  declared  a 
common  stock  dividend  of  50  cents  a  share 
payable  July  11.  Profits  for  the  first  five 
months  of  1921  are  estimated  at  $775,000  after 
taxes.  The  factory  is  at  100  per  cent 
capacity. 

Gotfredson- Joyce  Corp.,  Ltd.,  Walkerville, 
Ont.,  truck  maker  will  increase  its  capital 
stock  from  $100,000  to  $500,000.  The  com- 
pany has  been  building  2-ton  and  3%-ton 
models  and  will  bring  out  1-ton  and  5-ton 
models. 

Necedah  Mfg.  Corp.  has  been  incorporated 
with  a  capital  stock  of  $200,000  to  succeed 
the  Necedah  Mfg.  Co..  at  Necedah,  Wis., 
established  about  a  year  ago  to  manuf  < 
electro-generating  units,  farm  lighting  plants, 
etc. 

J.  I.  Case  Plow  Works  has  passed  the 
quarterly  dividend  oi  I  ■'■,  per  cent  on  its 
first  preferred  stock.  Three  months  ago  the 
company  passed  the  dividend  on  the  second 
preferred  stock. 

C.  R.  Wilson  Body  Co.  directors  have 
authorized  payment  of  the  regular  quarterly 
dividend  of  lr;,  per  cent  "it  preferred  stock. 
Tin-  payment  will  be  made  July  1. 

Electric  Storage  Battery  Co..  Philadelphia, 
will  paj  i  quarterly  dividend  of  $3  a  share 
on  both  common  and  preferred  stocks,  pay- 
able July  1. 

Auburn  Automobile  Co.  has  declared  a 
quarterly  dividend  of  1%  per  cent  on  pre- 
ferred  and  $1  on  common,  both  payable 
July   1. 

Kelly-Springfield  Tire  Co.  will  pay  a  quar- 

dividend  of  $]  50  s     I on  the  n  per 

cent   pi  i    on  July  1 . 

Moon   Motor  Car  Co.   has  declared   a  quar- 
terly dividend  of  i :  i   per  cent  on  II     pr<  I  ei  red 
able  July  l. 

Fisher  Body  Ohio  Co.  paid  June  in  the 
quaii  re  on  its  pre- 
fer n  

Motor  Wheel  Corp.  paid  ;i  quarterly  divi- 
dend '>f  2  per  cent  on  the  common  stock 
June  10. 
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Clark  Turner  Piston  Co.,  Los  Angeles,  has 
appointed  Laystall  Motor  Engineering  Works, 
Ltd..  London,  as  distributors  of  De  Luxe 
pistons  for  Great  Britain  and  Ireland. 

New  Departure  Mfg.  Co.  has  removed  its 
Chicago  sales  office  to  the  Peoples  Gas 
Building,   122   South  Michigan  Avenue. 

Canton  Foundry  <£.  Machine  Co.,  Canton. 
Ohio,  has  moved  its  New  York  office  to  45 
West  Eighteenth   Street. 


June  1G,  1921 
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Gillette  Rubber  Co.  of  K.m  Claire,  Wis.,  is 
now  in  nun'  i. Hi  250  cord  tires  a  day,  the 
largest  output  of  this  class  of  goods  it  has 
ever  attained.  Production  also  includes  400 
fabri.-  casings  and    1400   to   1500   tubes. 


G.  M.  C.  Plans  Future  Use 
of  St.  Louis  Factories 

ST.  LOUIS,  June  14— C.  S.  Mott  of 
Detroit,  vice-president  of  General  Motors 
Corp.,  in  a  letter  to  President  W.  Frank 
Carter  of  the  St.  Louis  Chamber  of  Com- 
merce, writes  that  the  St.  Louis  plant  of 
General  Motors  is  not  for  sale  at  any 
price  and  adds  that  "we  expect  to  make 
it  one  of  the  most  active  in  our  organ- 
ization." The  letter  is  in  reply  to  a 
query  by  the  Chamber  as  to  the  founda- 
tion of  current  rumors  that  the  corpora- 
tion was  planning  to  dismantle  and  elim- 
inate its  plant  here. 

"The  new  management  of  the  General 
Motors  Corp.,"  the  letter  says,  "is  per- 
fectly satisfied  with  the  St.  Louis  invest- 
ment, its  geographical  location,  railroad 
service  and  labor  market.  We  feel  sure 
you  will  be  pleased  with  our  plans  when 
the  time  comes  to  put  them  into  opera- 
tion." 


FINANCE  OBENBERGER  WORK 

MILWAUKEE,  June  13— Permission 
has  been  given  J.  F.  Gerdis,  as  trustee 
of  the  John  Obenberger  Forge  Co.,  Mil- 
waukee bankrupt,  to  borrow  $60,000  from 
the  First  Wisconsin  National  Bank  for 
the  purpose  of  financing  current  produc- 
tion, resumed  recently  by  authority  of 
the  Federal  court.  The  Obenberger  com- 
pany has  sizable  orders  from  Packard, 
Nash,  Dodge  and  other  passenger  car 
factories,  and  reinstatements  of  other 
orders  which  were  cancelled  about  eight 
to  ten  months  ago,  precipitating  the 
financial  crisis  in  January  this  year. 
The  loan  is  secured  by  short-term  cer- 
tificates bearing  1Y2  per  cent  interest. 
The  First  Wisconsin  National  Bank  is 
one  of  the  largest  creditors  and  is  assist- 
ing in  the  rehabilitation  of  the  concern. 
The  liabilities  of  the  Obenberger  com- 
pany are  about  $1,250,000  and  its  assets 
are  in  excess  of  $2,000,000. 


ONEIDA   SEEKS   NEW   CREDIT 

GREEN  BAY,  WIS.,  June  15— Di- 
rectors of  the  Oneida  Motor  Truck  Co. 
have  submitted  to  creditors  of  the  com- 
pany a  new  proposition  which  it  is  as- 
serted will  result  in  a  satisfactory  ad- 
justment if  it  is  accepted.  The  com- 
pany has  found  it  impossible  to  carry 
out  the  tentative  agreement  made  with 
creditors  in  April.  The  new  plan  is  un- 
derstood to  call  for  a  substantial  cash 
payment  to  creditors. 


BANK  CREDITS 

Written  exclusively  for  Automobile 
Industries  by  the  Guaranty  Trust 
Co  ,  second  largest  bank  in  America. 


NEW  YORK,  June  16— The  local  call 
money  market  eased  in  the  middle  of 
last  week,  after  having  maintained,  for 
the  first  few  days,  the  firmness  which 
had  characterized  the  previous  week. 
The  range  for  call  money  was  6  per  cent 
to  7%  per  cent,  as  against  7  per  cent  to 
8  per  cent  the  previous  week.  After 
opening  firm  at  1Y2  per  cent  on  Monday, 
the  rate  on  call  loans  declined,  until  on 
Friday  a  uniform  rate  of  6  per  cent  was 
quoted  all  day.  In  the  latter  part  of  the 
week,  offerings  were  more  abundant, 
and,  it  was  said,  there  was  a  surplus  of 
loanable  funds.  "Outside"  money  was 
available  at  5%  per  cent.  The  favor- 
able report  of  the  Federal  Reserve  Sys- 
tem and  the  offering  of  treasury  certifi- 
cates of  indebtedness  and  Government 
short-term  notes  seem  to  have  created 
a  favorable  impression  in  money  circles 
in  midweek.  Time  funds,  however,  were 
still  scarce,  and  quoted  rates  were  un- 
changed at  6%  per  cent  to  7  per  cent  for 
all  maturities  from  60  days  to  6  months. 
As  a  result,  quotations  were  nominal 
and  transactions  few. 

Gold  holdings  in  the  United  States 
were,  on  June  1,  the  largest  in  the  his- 
tory of  the  country.  On  June  1,  the 
total  stock  of  gold  was  $3,175,037,198. 
The  previous  high  record  was  on  Maj 
1,  1917,  when  we  held  $3,121,887,443. 
Our  gold  holdings  increased  $85,357,416 
in  the  month  of  May,  and  $390,202,771 
during  the  first  five  months  of  the  pres- 
ent year.  These  holdings  have  further 
increased  since  the  first  of  the  month. 

The  Government  crop  report  issued  on 
June  8  estimates  the  year's  "harvest  of 
wheat,  oats,  rye  and  barley  at  88,000,000 
bushels  under  last  year's  harvest.  The 
estimate  for  these  combined  crops  is 
2,496,000,000.  The  estimated  wheat  crop 
of  829,000,000  bushels  is  comprised  of 
578,000,000  bushels  of  winter  wheat,  and 
251,000,000  bushels  of  spring  wheat,  and 
allows  for  an  exportable  surplus  of 
about  200,000,000  bushels.  While  there 
were  some  crop  losses  in  May  as  a  result 
of  drought  and  freezing,  indications  now 
point  to  a  more  favorable  wheat  crop. 
Since  the  Government  report  was  issued, 
rains  and  cool  weather  have  contributed 
toward  the  filling  and  maturing  of  the 
crop.  Present  indications  also  point  to 
one  of  the  largest  oat  crocs  in  our  his- 
tory, should  present  conditions  and  acre- 
age maintain  until  harvest  time. 


CANADIAN  FORI)  DIVIDEND 

WINDSOR,  ONT.,  June  10— The  Ford 
Motor  Co.  of  Canada  has  declared  its 
regular  annual   dividend  of  15  per  cent. 


KELLY  CLEARS  TRUCK  SURPLUS 

SPRINGFIELD,  OHIO,  June  13— In- 
dications are  that  the  plant  of  the  Kelly- 
Springfield  Motor  Truck  Co.  will  be 
forging  ahead  in  good  shape  within  the 
next  sixty  days,  according  to  officials  at 
the  plant.  Eastern  warehouses  are 
being  treed  of  the  surplus  trucks  and 
general  demands  are  increasing.  At 
present  the  big  works  is  operating  with 
about  30   per  cent   of  its   normal   force. 


June   16,    t9Sl 
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MEN   OF   THE   INDUSTRY 


E.  C.  Tibbetts,  who  hat  resigned  as  adver- 
tising manager  of  the  B.  F.  Goodrich  Co. 
after  having  been  with  Goodrich  for  24  years, 
has  become  central  western  manager  for  the 
William  H.  Rankin  Co.  He  will  have  head- 
quarters in  Akron,  and  in  his  new  capacity 
will  have  direct  charge  of  the  Goodrich  ail- 
ing account  with  the  Rankin  agency. 
E.  P.  Rowen,  another  veteran  Goodrich  em- 
ployee who  has  resigned  as  manager  of  Dia- 
mond tire  sales,  has  been  succeeded  by  B.  II 
Kiteh.  with  Ralph  McFeake  named  assistant 
to  Fitch.  L.  A.  McQueen,  formerly  in  Good- 
rich sales  promotion  work,  has  been  made 
assistant  advertising  manager. 

Arthur  R.  Heiskell.  who  has  been  con- 
nected with  Nordyke  &  Marmon  Co.  as 
treasurer  for  a  number  of  years,  and  II.  G. 
Shafer,  who  has  been  secretary,  have  been 
named  vice-presidents  of  the  company. 
11  T,.  Purdy,  formerly  assistant  treasure]-, 
will  succeed  Heiskell.  and  H.  H.  Rice,  for- 
merly sales  manager,  will  take  Shafer's  place. 
H.  II.  Brooks,  assistant  sales  manager,  has 
been  promoted  to  take  the  place  made  vacant 
by  Rice  and  A.  J.  Rogers,  publicity  manager 
for     the    company,     has     bi  'ted     to 

i  ut  sales  manager. 

H.  M.  Rugg,  for  two  years  director  of  the 
iiment  of  Technical  Instruction  of  the 
1'nited  Y.  M.  C.  A.  .Schools,  has  become 
director  of  Educational  Extension  of  the 
Michigan  State  Automobile  'School.  Inc., 
Detroit.  His  new  duties  involve  the  sales 
hi  promotion  work  for  the  school  as  well  as 
assistance  in  technical  supervision.  Rugg 
was  active  in  training  work  with  the  army 
d  iring   the  war. 

Alfred  Reeves,  general  manager  of  the 
National  Automobile  Chamber  of  Commerce, 
has  been  elected  president  of  the  Trade 
organization  Secretaries  of  New  York, 
which  consists  of  the  executive  officers  of 
organizations.  The 
lation  holds  monthly  meetings  to  discuss 
problems  which  have  to  be  met  by  organi- 
zations   of    manufacturers,    wholesaler 

J.   H.   Newmark,  for  11  years  with  >:• 

ritly  as  advertising  manager  of 
the  Chevrolet  division,  has  been  promoted  to 
assistant  manager  of  sales  and  will  come  to 
Detroit  when  the  Chevrolet  organization 
moves  to  its  headquarters  in  General  Motors 
building  July  1. 

Wills  Johnson  has  been  appointed  vice- 
chairman  of  the  appropriations  committee  ol 
General  Motors  Corp.  His  duties  .mil  be  to 
handle  all  matters  pertaining  to  requests  for 
appropriations  for  capital  expenditures  from 
the  divisions  and  subsidiaries  of  the  cor- 
poration. 

William  R.  Petze,  sal.  s  manager  of 
branches  for  the  SplitdorJ  I  ctrlcal  Co.,  has 
resigned  and  joined  the  Sterno  Corp.  as  gen- 
eral sales  manager  of  Its  acces- 
sories division.  His  headquarters  will  be  at 
the  general  offices  of  the  Sterno  Corp..  New 
York. 

F.  w.  Warner,  torira  >  president  of  the 
Oakland  Motor  Car  Co.,  who  has  remained  a 
director  and  vice-president  of  the  General 
Motors  Corp.  since  he  relinquished 
control  of  Oakland's  affairs,  is  expected  t>. 
join  the  organization  now  being  bulll  up  by 
W.  C.   Durant  later  in   tht 

S.  H.  Cunningham,  New  Tort  I, ram  i 

for    !!•    '  loodyi  ■"    Tin     £    Rubbi 


has  resigned.  Cunningham  has  moved  to 
Akron,  where  he  announces  he  will  engage 
In  private  business  in  the  future.  He  had 
been   with  Goodyear  for  several   years 

William  E.  Corey,  chairman  of  the  board  of 
the  Midvale  Steel  &  Ordnance,  has  been 
elected  a  director  and  member  of  the  execu- 
tive committee  of  the  International  Motor 
Truck  Co.  in  place  of  Ambrose  Moonell.  de- 
ceased. 

G.  C.  Jefferson,  formerly  in  the  sales  pro- 
motion department  of  Oakland  Motoi  Cat 
Co  and  later  with  the  \V.  N.  Albee  Co..  De- 
troit, has  joined  the  advertising  department 
of  Briscoe  Motors  Corp,  Jackson.   Mich. 

W.  G.  Bell  has  resigned  as  president  of  the 
Cli  vi  land  Tractor  Co.  of  Canada  to  become 
director  of  sales  of  Gray-Dort  Motors.  Ltd.. 
ol  Chatham.  Johnson  R.  McGec  has  been 
named   Gray-Dort  sales  manager. 

John  D.  Hess,  Jr.,  has  been  appointed  man- 
ager of  pneumatic  tire  sales  for  the  Firestone 
Tire  &  Rubber  Co.  He  has  been  with  Fire- 
stone for  nine  years,  latterly  being  assistant 
western  sales  manager. 

Dexter  C.  Hathaway  has  been  appointed 
assistant  sales  manager  of  the  MeGraw  Tire 
,*i  Rubber  Co.  He  has  been  connected  with 
the  MeGraw  Cleveland  branch  for  the  past 
year. 

Ted  Snider,  formerly  manager  of  the  Cin- 
cinnati district  of  the  wheel  division  of  Gen- 
eral Motors,  is  now  general  factory  repre- 
sentative of  the  Gary  Motor  Truck  Co., 
Gary,  Ind. 

C.  E.  Gordon  has  resigned  as  sales  repre- 
sentative wiili  tlie  Timken  Detroit  Axle  Co. 
and  lias  been  made  general  sales  manager  of 
the  Alena  Steam  Products  Co.  of  Indianapolis. 

C.  J.  Reilly,  for  several  years  connected 
with  Firestone  and  Akron,  as  sales  repre- 
sentative, has  been  made  salts  manager  of 
the   Simplex   Auto   Lock   Co.,   Detroit. 

C.  E.  Pumphrey,  formerly  sales  manager 
for  MeGraw  Tire  &  Rubber  Co..  has  been 
appointi  d  salt  i ,  >i-  the  Corona  Cord 

Co.,   Butler,  Pa. 
Robert    S.    Gans    has    been    elected    a    vice- 
president  of  the  Raymond   Engineering  Corp. 

He   will  .ma  ii in   charge  of  sales  and  the 

d.  \ .  lopmi  ut  of  new  products. 


Oslikosh  Tractor  Formed 
to  Take  Over  La  Crosse 

OSHKOSH,  WIS.,  June  13— As  the 
preliminary  step  toward  the  transfer  of 
the  works  and  offices  of  the  LaCrosse 
Tractor  Co.,  manufacturer  of  the  Happy 
Farmer  tractor,  from  LaCrosse,  Wis., 
to  Oshkosh,  Wis.,  a  new  corporation 
styled  the  Oshkosh  Tractor  Co.  has  been 
incorporated  under  the  laws  of  Wiscon- 
sin. The  capital  stock  consists  of  $1,500,- 
000  preferred  stock  and  15,000  shares  of 
common  stock  without  par  value.  The 
articles  arc  signed  bv  Harvey  P.  Rhyner, 
Milo  J.  Gilbert,  Bart  W.  Heiss,  Edgar 
Melzer  and  E.  J.  Dempsey,  attorney,  all 
of  Oshkosh. 

Oshkosh  capital  is  becoming  heavily 
interested  in  the  new  corporation  and 
the  present  owners  of  the  LaCrosse  com- 
pany   will    absorb    the    remainder   of   the 


1359 

capi.al.  Plans  are  being  prepared  for  a 
new  factory  building.  A.  D.  Paine,  who 
has  been  Wisconsin  distributer  of  the 
Happy  Farmer  tractor  for  several  years, 
is  active  in  ttie  reorganization. 

At  LaCrosse  the  company  operates  two 
works,  widely  separated,  with  no  im- 
mediate prospect  of  a  union  of  the  oper- 
ation. To  facilitate  production  and  oper- 
ate efficiently,  it  was  decided  to  accept 
the  offer  of  Oshkosh  capital  to  relocate 
in  that  city,  provision  being  made  locally 
for  the  erection   of  suitable  buildings. 

It  is  expected  that  the  actual  transfer 
of  the  equipment  and  stock  of  the  La- 
Crosse company  to  the  new  Oshkosh 
works  will  be  possible  about  August  15 
or  Sept.  1. 


Fort  Wayne  Tire  Plant 

to  Be  Offered  for  Sale 

FORT  WAYNE,  IND.,  June  13— Prop- 
erty of  the  defunct  Fort  Wayne  Tire  & 
Rubber  Mfg.  Co.  is  valued  at  $273,000 
while  liabilities  approximate  $200,000, 
according  to  the  inventory  and  appraisal 
filed  with  Harry  C.  Sheridan,  referee  in 
bankruptcy,  by  David  S.  Vesey,  trustee. 
The  date  for  the  sale  of  the  company 
property  has  not  been  set. 

The  plant  is  not  being  operated  at  the 
present  time.  Such  manufactured  stock 
as  there  is  on  hand  has  been  offered  by 
Vesey  at  retail  sale  at  prices  far  below 
the  regular  prices  of  the  goods.  A  plan 
is  now  being  worked  out  which,  it  is 
hoped,  will  enable  the  old  stockholders 
to  reacquire  the  property  and  start  op- 
erations. The  investigations  into  the 
company's  affairs  conducted  by  the  trus- 
tee in  bankruptcy  lead  him  to  believe 
that  with  efficient  management  the  prop- 
erty can  be  successfully  operated  even 
under  present  business  conditions. 


DODGE-RACINE    TO    MOVE    PLANT 

SHEBOYGAN,  WIS..  June  13— The 
Racine  Engineering  Co.,  Racine,  Wis., 
manufacturer  of  the  Dodge-Racine 
tractor-truck,  has  definitely  decided  to 
relocate  in  Sheboygan,  Wis.  It  is  being 
reincorporated  as  the  Dodge-Sheboygan 
Co.,  with  a  capital  stock  of  $200,000. 
Temporary  quarters  are  "being  provided 
until  the  construction  and  equipment  of 
a  new  tractor  plant  in  Sheboygan  can 
be  accomplished.  The  Dodge  design  is 
new  and  novel,  as  it  embraces  a  motor 
truck  and  farm  tractor  in  one  machine, 
making  it  adapted  for  trucking,  hauling, 
cultivating,  etc.  The  machine  will  be 
marketed  under  the  trade  name  of  Dodge 
Universal  Truc-Trac. 


CONGRESSMAN  GOOD  RESIGNS 

WASHINGTON,  June  13— Represent- 
ative James  W.  Good  of  Cedar  Rapids, 
Iowa,  chairman  of  the  Appropriations 
Committee  of  the  House,  who  has  been 
one  of  the  most  insistent  members  of 
Congress  in  urging  additional  taxes  upon 
motor  vehicles,  has  resigned  to  take  up 
the  practice  of  law  in  Chicago.  He  an- 
nounces that  he  cannot  afford  to  con- 
tinue longer  in  the  public  service  at  the 
low   salary  he  receives. 


1360 


SHOWS 
Sept.     5-10 — -Indianapolis,     Auto- 
mobile and  Accessory  Show 
in  conjunction  with  Indiana 
State     Fair,     conducted 
by    Indianapolis    Automobile 
Trade   Association,   John    B. 
Orman,  Mgr. 
Sept.    28  -  Oct.     8  —  New     York, 
Electrical    Exposition,    71st 
Regt.       Armory,       Electric 
Equipment,  Machinery  and 
Vehicles. 
Nov.  27-Dec.   3 — New  York,  Au- 
tomobile    Salon,     Hotel 
Commodore. 


FOREIGN     SHOWS 
jne.   1921 — Reykjavik,     Iceland, 
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Agricultural  Exhibition — 
Agricultural  Machinery- 
Ice  ander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

September — Buenos  Aires,  Ar- 
gentina, Passenger  Cars 
and  Equipment.  La  Pa- 
bellon  de  las  Rosas.  Au- 
tomovil  Club  Argentino. 

September — Buenos  Aires,  Ar- 
gentina, Cars,  Trucks, 
Tractors,  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park:  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg.  Luxem- 
burg. Agricultural  Sample 
Exhibition 

Sept.  23-Oct.  2 — Berlin,  German 
National  Automobile  Show, 


Auspices  of  German  Auto- 
mobile Mfg.  Ass'n  and 
German    Automobile    Club. 

Oct.  3-16 — Paris,  France,  Paris 
Motor  Show,  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
l'Automobile,  51,  Rue  Per- 
golese,  Paris. 

Nov.  4-12  —  London,  British 
Motor  Show,  Society 
Motor  Mfrs.  and  Traders. 

May,  1922 — Quito.  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.    Automotive    Section. 

CONVENTIONS 

July  4-9  —  Mackinac  Island, 
Mich.,      Summer     Meeting 


June  16,  1921 


Oct.  12-14,  1921  —  Chicago. 
Twenty-eighth  Annual 
Convention  National  Im- 
plement  &    Vehicle   A'ssn. 

Nov.  22 — New  York.  Convention 
of  Factory  Service  Man- 
agers, National  Automo- 
bile Chamber  of  Com- 
merce. 


Ju»e   18 — U  n  i  o  n  t  o  w  n.      Pa. 
Speedway   Events. 

July  25 — Grand  Prix,  Le  Mans. 


Equipment  Association 

Plans  Increased  Sales 

CHICAGO,  June  13  —  A  half  day's 
session  at  the  summer  convention  of  the 
Automotive  Equipment  Association  at 
Mackinac  Island  next  month  will  be  de- 
voted to  discussion  of  means  of  devel- 
oping the  channels  for  retail  distribu- 
tion. Jobber  and  manufacturer  mem- 
bers of  the  association,  at  this  session, 
will  make  an  intensive  study  of  resale 
merchandising  with  a  view  to  bringing 
influence  to  bear  to  broaden  the  outlets 
for  the  products  of  the  industry. 

The  first  two  days  of  the  convention, 
July  4  and  5,  will  be  given  over  to  meet- 
ings of  the  directors,  standing  commit- 
tees and  state  vice-presidents.  Routine 
work  will  be  taken  up  at  the  morning 
meeting  July  6  and  in  the  afternoon 
there  will  be  meetings  of  the  manufac- 
turers' and  jobbers'  divisions,  presided 
over  respectively  by  President  Robert  A. 
Stranahan  and  Commissioner  William 
M.  Webster.  The  sales  meeting  will  be 
held  July  7  and  on  Friday,  July  8,  the 
convention  will  be  brought  to  a  close 
with  the  morning  session. 

Members  of  the  association  from  all 
parts  of  the  United  States  and  Canada 
are  making  arrangements  to  attend  the 
meeting,  a  large  number  planning  to  go 
by  boat  from  Buffalo  or  Chicago. 


N.    A.   C.   C.    ISSUES   TAX    BOOKLET 

NEW  YORK,  June  13— The  National 
Automobile  Chamber  of  Commerce  has 
issued  a  booklet  on  national  taxes  show- 
ing motorists  what  they  pay  in  special 
taxes  and  outlining  the  program  proposed 
by  the  industry  in  opposition  to  excise  or 
"stigma  taxes."  The  booklet  shows  that 
motorists  pay  annually  $267,000,000  in 
discriminatory  excise  taxes. 


WISCONSIN     BOND     RATE    HIGHER 

MILWAUKEE,  June  14— The  Wiscon- 
l.slature  has  passed  and  the 
Governor  signed  a  6  per  cent  interest 
rate  provision  for  county  highway  bonds. 
During  1919  many  counties  bonded  them- 
selves for  large  amounts  for  the  con- 
struction of  highways  under  the  Wiscon- 
sin and  Federal  aid  provisions.  The 
State  law  at  that  time  fixed  interest  on 


the  bonds  at  5  per  cent,  and  provided 
the  bonds  must  not  be  sold  for  less  than 
par.  These  limitations  during  the  past  two 
years  made  it  impossible  to  sell  the 
bonds,  as  against  other  securities  on 
which  interest  returns  grew  in  the  tight 
money  market.  The  new  law  not  only 
permits  future  issues  of  6  per  cent  bonds, 
but  enables  county  boards  to  issue  bonds 
already  voted  for  issuance,  at  6  per  cent. 


Duesenberg  Quits  Racing 

to  Build  Stock  Cars 

INDIANAPOLIS,  June  14  —  L.  M. 
Rankin,  vice-president  and  general  man- 
ager of  the  Duesenberg  Automobile  Co. 
here,  this  week  said  the  corporation  was 
leaving  the  racing  game  and  after  the 
Grand  Prix  and  the  Uniontown  race  its 
energies  would  be  devoted  entirely  to 
the  production  of  stock  machines.  Any 
race  entries  hereafter  containing  Due- 
senberg engines  will  be  private  mounts. 

Duesenberg  declares  that  the  company 
will  stick  to  the  eight-in-a-row  engine  in 
stock  cars.  The  Deusenberg  models  will 
be  priced  from  $5,000  to  $8,000  and  will 
include  a  complete  line  of  open  and  en- 
closed models.  The  body  designs  are 
now  being   perfected. 

The  company  is  headed  by  B.  A. 
Worthington,  who  is  president  of  the 
Cincinnati,  Indianapolis  &  Western  Rail- 
road and  chairman  of  the  industries 
committee  of  the  Indianapolis  Chamber 
of  Commerce.  L.  M.  Rankin,  vice-presi- 
dent and  general  manager,  is  an  execu- 
tive and  sales  manager  of  long  experi- 
ence. F.  A.  Reilly,  secretary-treasurer, 
is  a  New  York  attorney. 


WALLACE  TO  ADDRESS  N.   I.  V.  A. 

CHICAGO,  June  14— An  address  by 
Henry  C.  Wallace,  secretary  of  the  De- 
partment of  Agriculture,  will  be  the 
feature  of  the  twenty-eighth  convention 
of  the  National  Implement  Vehicle  As- 
sociation which  will  be  held  in  this  city 
Oct.  12-14.  It  is  expected  that  other 
speakers  of  national  repute  will  be  se- 
cured. To  assure  accommodations  for 
delegates  who  desire  to  be  in  Chicago 
the  day  preceding  the  opening  session, 
arrangements  have  been  made  with  the 
Congress  Hotel,  convention  headquar- 
ters, for  reservations  for  the  four  days. 


Fiat  Defeats  Mercedes 

in  Targa  Florio  Race 

PALERMO,  SICILY,  May  31  (By 
Mail)- — Fiat  defeated  Mercedes  in  the 
first  European  automobile  race  open  to 
late  enemy  countries.  The  occasion  was 
the  twelfth  annual  Targa  Florio  268- 
mile  race  around  a  mountainous  course 
on  the  island  of  Sicily.  Count  Masetti, 
an  amateur,  covered  this  distance  on  a 
300  cu.  in.  racing  Fiat  in  7  hr.  21  min, 
05  sec,  or  at  an  average  of  36  ^  miles, 
thus  winning  first  prize  and  breaking  all 
previous  records. 

A  week  before  the  closing  of  entries 
the  German  Mercedes  Co.  announced  that 
it  would  take  advantage  of  the  open  rules 
to  enter  this  race,  and  a  team  was  sent 
comprising  three  6-cylinder  cars  of  105 
by  140  mm.  bore  and  stroke,  to  be  driven 
by  Lautenschlanger,  twice  winner  of  the 
French  Grand  Prix;  Seiler,  and  Gros. 
No  expense  was  spared  to  secure  success 
in  the  race,  and  in  view  of  the  high 
quality  of  the  ears  and  the  reputation  of 
the  drivers,  it  appeared  doubtful  if  the 
Italians,  who  were  about  thirty  strong, 
could  win  the  trophy. 

This  race  resolved  itself  into  a  duel 
between  Seiler,  the  German  driver  of  the 
Mercedes,  and  Masetti  on  the  Indianapo- 
lis type  Fiat.  On  the  first  of  the  four 
laps  the  German  led  by  19  seconds.  At 
half  distance  Masetti  had  worked  his  Fiat 
into  the  leading  position  with  a  margin 
of  2  min.  29  sec.  On  the  third  lap  the 
German  closed  up  until  the  Italian  had 
a  lead  of  less  than  1  min.,  but  the  Mer- 
cedes weakened  toward  the  end,  and  the 
Fiat  finished  with  an  advantage  of  6 
min.  11  sec.  Compared  with  track  per- 
formances, the  average  looks  low,  but 
the  race  was  one  of  the  hardest  ever  run 
in  Europe,  for  more  than  6000  sharp 
turns  had  to  be  negotiated  in  the  268 
miles,  and  the  only  level  portion  of  the 
course  was  very  rough. 

The  following  is  the  result  of  the 
race: 

Masetti,    Flat    (300  cu.  In.) 7.21.05 

Seiler,   Mercedes    (460  cu.  In.) ...  .7.27.16 

Slvoccl,    Alfa- Romeo     .  .  (274  cu.  In.) 7.31.43 

Ferrari,    Alfa- Romeo    ..  (274  cu.  Irt.) ...  .7.33.45 

Forestrl,     Itala     (183  In.) 7.34.37 

Morlandl,     Itala     (183  cu.  In.) 7.39.34 

Mlnola,    Flat     (183  cu.  In.) 7.47.46 

Celrano,    Celrano    (183  cu.  In.) 7.59.12 

Bergese,    Fiat     (120  cu.  In.) 8.06.34 

Arnone,    Celrano     (183  cu.  In.) 8.11.11 

Febo.    Flat     (120  cu.  In.) 8.36.59 
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Team  Work  Needed  in  Bucking 
the  Sales  Resistance  Line 

Now  that  the  price  question  is  in  eclipse  for  the  time 
being,  there  are  other  important  sales  questions. 
Some  of  those  that  must  be  met  by  the  industry  are 
here  set  forth.  These  do  not  call  for  so  much  indi- 
vidual action,  as  action  by  the  industry. 

By  Clyde  Jennings 


NOW  is  the  time  for  all  good  men  to  rally  to 
support  of  the  industry.  How  well  most  of  us 
remember  writing  the  above  line  (with  a  slight 
difference)  when  we  first  attempted  to  use  the  type- 
writer. 

And  using  the  typewriter  is  about  like  David 
Harum's  low  bridge  story.  Practically  every  business 
executive  smiles  at  references  to  his  one-finger  speed. 

But  let  us  begin  on  the  topic  actually  under  dis- 
cussion. 

The  automotive  industry  has  pretty  well  got  the 
price  troubles  out  of  its  system.  It  is  now  ready  to 
sell  the  motor  cars,  if  the  public  can  be  persuaded 
to  buy,  and  the  public  can  be  persuaded  if  it  is  prop- 
erly approached.  There  are,  however,  a  number  of 
serious  questions  now  entering  into  the  sale  of  motor 
cars  that  have  not  been  serious  in  the  past.  It  is  in 
the  solution  of  these  problems  that  the  assistance  of 
"all  good  men"  is  needed.  The  questions  that  will  be 
set  forth  are  not  questions  for  the  Maxwell,  the 
Dodge,  the  Buick,  the  Cadillac  or  the  Pierce-Arrow 
to  answer.  They  are  questions  for  the  industry  to 
answer. 

We  all  know  what  the  stage  setting  has  been  in 
the  past.    It  has  been  like  this  : 

Every  man,  woman  and  child  in  the  country  ha:-, 
had  the  desire  to  own  a  motor  car.     It  was  only  a 


question  of  the  prospect  getting  money  enough  to  buy 
one  or  the  seller  making  terms  long  enough  to  per- 
mit the  prospect  seeing  a  chance  to  get  it  paid  for 
eventually. 

When  either  horn  of  this  dilemma  was  met,  the 
signature  went  on  the  dotted  line  and  another  car 
was  started  on  its  way  to  the  used-car  boneyard. 

Times  change  and  selling  conditions  and  public 
opinion  change  with  time.  To-day  the  salesman  hears 
many  objections  besides  that  of  "I  haven't  the  money." 
Any  salesman  to-day  will  tell  you  that: 

It  is  easy  to  find  a  man  who  says : 

I  figure  that  I  can  buy  a  $1,000  car  and  pay 
a  reasonable  upkeep,  hut  I  cannot  afford  to  pay 
$.'55  or  more  a  month  for  garage  space. 

I  can  probably  afford  a  car  and  a  reasonable 
upkeep,  but  traffic  regulations  in  this  town  are 
so  bad  there  is  no  pleasure  in  keeping  a  car. 

I  can  afford  a  car  as  things  are  now,  but  they 
are  talking  about  raising  the  license  fees  and 
putting  more  taxes  on  the  cars,  and  I  am  afraid. 

1  am  waiting  for  the  car  that  will  go  twice  as 
far  on  the  fuel. 

I  don't  want  to  buy  a  car  just  to  have  it  stolen. 

My  neighbor  has  a  car.  He  is  a  safe  driver, 
but  the  insurance  people  are  making  him  pay 
as  much  insurance  as  any  speed  demon,  and  it's 
too  much. 
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There  are  not  enough  good  roads.  Where  I  want 
to  drive,  it  is  a  procession,  not  pleasure  driving. 

There  is  too  much  danger  of  killing  people  with  a 
car;  too  much  danger  of  being  sent  to  jail. 

My  brother  bought  a  car  because  he  read  how  eco- 
nomical it  was  in  operation,  how  silent  and  many 
other  things.    It  won't  do  those  things. 

I  am  having  troubles  enough  these  days.  Why- 
should  I  buy  a  car  and  fight  all  of  the  time  with 
repair  men.    You  folks  do  not  take  care  of  your  cars. 

If  we  reduce  these  points  a  bit  further,  we  get  these 
lines  of  sales  resistance: 

Shelter  in  cities. 
Traffic  conditions. 
Taxes. 

Gasoline  scarcity  talk. 
Car  thefts. 
Insurance  abuses. 
Highways. 
Accident  cry. 
Foolish  publicity. 
Poor  service. 

These  are  actual  lines  of  resistance  in  selling  cars 
to-day.  The  public,  according  to  reports  from  the  men 
who  actually  sell  the  cars,  is  not  much  alarmed  by  the 
average  life  of  the  car  and  many  other  things  that  will, 
in  time,  come  up  for  solution. 

The  public,  it  appears,  is  pretty  well  sold  on  the  utility 
of  the  car  and  its  internal  combustion  engine  kindred, 
and  the  public  has  a  great  desire  to  own  cars.  But 
especially  since  last  July  1,  last  year,  a  good  many  indi- 
vidual sections  of  the  great  public  have  been  giving  more 
and  more  thought  to  financial  problems,  as  pertains  to 
the  individual,  and  the  era  of  reckless  expenditure  has 
ended.  It  took  the  industry  generally  a  long  time  to  fully 
appreciate  the  individual's  increased  appreciation  of 
the  importance  of  his  own  pocketbook,  but  the  recent 
price  adjustments  and  the  change  appearing  in  the  sub- 
ject matter  of  the  advertising  indicate  that  an  under- 
standing of  the  present  situation  has  been  finally  lodged 
in  the  sales  mind  of  the  industry. 

Shelter 

This  is  a  question  that  can  be  solved  only  by  proper 
encouragement  to  capital."  It  is  very  akin  to  the  bousing 
of  families — only  of  less  vital  importance  to  the  human 
race  and  the  nation.  It  is  important  chiefly  to  those  wno 
have  automotive  vehicles  for  sale.  The  prospective 
buyer  will  not  make  any  great  exertions  on  his  own  be- 
half. It  is  the  belief  of  many  students  of  the  situation 
that  a  proper  canvass  would  show  to  capital  that  there 
is  a  productive  field.  Also  that  a  new  type  of  garage  is 
needed.  This  should  be  a  garage  where  the  flat-resident 
owner  can  drive  his  car  and  lock  it  up.  City  car  owners 
are  tired  of  having  tools  and  other  articles  left  in  the 
cars  stolen.  The  practice  of  losing  these  articles  and  of 
being  ordered  to  vacate  garage  space  because  they  buy 
gas  and  oil  elsewhere  is  an  annoyance  that  may  counter- 
balance the  sense  of  satisfaction  of  owning  a  car. 

Traffic 

Traffic  regulations  are  far  from  satisfactory.  Gen- 
erally speaking,  in  the  small  city  they  are  too  loose  and 
in  the  large  city  they  are  too  severe.  Someone  besides 
the  police  sergeant  should  study  traffic  needs  and  regu- 
lations. In  each  city  the  persons  most  concerned  with 
the  proper  use  of  automotive  vehicles  should  interest 
themselves  to  see  that  the  existing  regulations  are  prop- 
erly enforced. 

There  was  a  time  when  this  matter  was  entrusted  en- 


tirely to  the  motor  car  owner.  All  are  familiar  with 
the  present  situation.  Surely  this  question  is  of  suffi- 
cient importance  as  a  sales  resistant  to  warrant  atten- 
tion. An  automotive  student  recently  visited  a  Massa- 
chusetts city.  He  said  sales  were  at  a  standstill  there 
because  the  downtown  streets  were  so  full  of  cars  people 
were  disgusted.  He  did  not  see  the  solution,  but  after 
some  discussion  he  admitted  that  a  proper  enforcement 
of  reasonable  parking  restrictions  would  do  much  to 
clear  the  streets.  In  larger  cities  parking  space  where 
car  owners  can  pay  for  the  service  they  want  is  required. 

Taxes 

This  question  has  been  much  discussed  and  much 
effective  work  is  being  done  by  the  Motor  Conference 
Committee  and  by  the  N.  A.  C.  C.  Legislative  Committee. 
It  is  only  necessary  here  to  say  that  this  work  is  much 
too  important  to  be  neglected.  A  foundation  of  continu- 
ing work  has  been  laid  and  it  must  be  continued. 

Gasoline  Scarcity  Talk 

Once  we  all  thought  that  when  the  price  of  gasoline 
dropped  it  would  end  the  scarcity  talk.  But  apparently 
it  does  not.  So  many  scientists  who  view  time  only  by 
geological  ages  have  been  writing  of  the  end  of  the  gaso- 
line supply  that  they  have  made  a  pessimist  of  the  ordi- 
nary man.  There  must  be  some  reasonable  counter- 
argument. Some  persons  who  have  carelessly  read  these 
articles  are  refusing  to  buy  cars  because  they  believe 
the  supply  of  gasoline  will  run  out  before  the  car  wears 
out. 

There  is  another  view  of  the  gasoline  situation  that 
may  be  worthy  of  note.  That  is  the  small  size  of  the 
gallons  that  some  retailing  machines  turn  out.  This  is 
especially  a  question  where  the  motor  vehicle  owner  is 
forced  to  rent  shelter  in  a  public  garage,  the  kind  that 
shelter  most  of  the  vehicles  owned  by  apartment  house 
dwellers  and  even  in  dwelling  houses  where  no  provision 
was  made  for  a  private  garage.  These  short  gallons  also 
have  a  considerable  effect  on  mileage-per-gallon  records 
that  owners  pass  to  each  other  by  word  of  mouth. 

Car  Thefts 

Despite  Federal  laws  and  exposures  of  reward  scan- 
dals in  several  of  the  larger  cities,  this  evil  flourishes. 
It  is  a  serious  sales  resistant.  In  some  states  and  cities 
an  effort  is  being  made  to  solve  the  problem.  The  motor 
vehicle  is  the  most  costly  article  that  lends  itself  readily 
to  theft.  The  best  progress  that  has  been  made  toward 
stopping  thefts  has  been  made  under  the  encouragement 
of  dealer  associations.  These  efforts  have  demonstrated 
that  when  police  and  prosecuting  officials  are  properly 
encouraged  and  assured  of  proper  criticism  in  case  of 
failure,  and  proper  support  in  case  of  effort  and  proper 
credit  in  case  of  success  that,  they  can  materially  change 
the  situation. 

Highways 

This  is  not  a  new  subject  at  all  and  the  work  is  well 
under  way.  Now  that  the  effort  is  being  directed  toward 
definite  and  well-defined  ends,  much  progress  is  likely  to 
be  made.  One  important  movement  in  the  last  year  was 
the  decision  within  the  industry  to  stop  the  support  of 
all  wildcat  schemes,  which  existed  primarily  to  provide 
some  nimble  witted  man  with  a  job.  The  unity  and  ear- 
nestness of  the  industry  in  this  cause  is  commendable. 

Insurance 

Ask  any  car  owner  about  his  insurance  and  you  will  get 
a  rise  out  of  him.  Recently  some  steps  have  been  taken 
by  the  insurance  companies  to  right  some  of  the  most 
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flagrant  wrongs,  but  much  injustice  still  exists.  The 
careful  driver  to-day  feels  that  he  is  penalized  because 
of  the  reckless  person  over  whom  he  has  not  the  slight- 
est control.  He  feels  that  his  good  record  amounts  to 
nothing.  Insurance  folk  are  apt  to  think  they  have 
had  small  co-operation  from  car  manufacturers.  As  a 
matter  of  fact,  the  insurance  folk  are  having  troubles  of 
their  own  and  they  are  ready  to  listen  to  constructive 
criticism.  It  is  strange,  but  true,  that  there  are  no  fun- 
damental statistics  on  automobile  accidents. 

Accident  Cry 

While  this  article  was  being  written  a  man  who  is 
financially  interested  in  the  industry  came  into  the  office 
and  incidentally  mentioned  the  "fear  of  injuring  some 
one"  as  a  great  deterrent  in  his  own  case  as  to  buying  a 
car.  He  said  that  he  heard  many  persons  speak  of  this 
from  day  to  day.  Recent  insurance  company  curves  show 
that  the  1921  automobile  accident  percentage  per  1000 
population  is  running  higher  than  the  1920  curve. 

Some  recent  statistics  have  indicated  that  the  middle- 
sized  cities  are  the  worst  offenders  in  this  line.  The 
usual  idea  is  that  it  is  the  largest  cities,  but  this  idea  is 
probably  due  merely  to  the  fact  that  the  numbers  of 
those  injured  run  higher,  without  a  proper  sense  of  pro- 
portion to  population.  There  is  opportunity  here  for  re- 
search into  the  cause,  time  and  place  of  accidents  and 
then  a  broad  educational  campaign.  This  problem  is 
closely  linked  with  the  general  safety  problems  and  even 
more  closely  linked  with  the  regulation  of  traffic.  At 
present  the  entire  burden  is  passed  to  the  driver.  Much 
of  it,  doubtless,  should  go  to  the  pedestrian.  But  accu- 
rate figures  are  lacking. 

Foolish  Publicity 

Too  much  is  promised  for  the  car  in  hastily  written 
publicity  notices  that  have  no  object  other  than  getting 
people  to  read  them.  They  make  all  sorts  of  promises  as 
to  silent  performance,  mileage  of  gasoline  and  tires  and 
many  other  promises  that  cannot  be  kept. 

Also  the  public  is  getting  a  very  queer  impression  of 
the  sagacity  of  leaders  in  this  industry  because  of  some 
of  the  quotations  attributed  to  them  in  the  public  press. 
Some  executives  might  learn  a  good  deal  if  they  would 
keep  posted  as  to  their  published  opinions. 

Poor  Service 

It  looks  a  good  deal  like  butting  your  head  against  a 
stone  wall  to  talk  about  better  service  being  forced  by 
the  manufacturers.  However,  the  success  of  some  manu- 
facturers who  have  begun  to  take  this  question  seri- 
ously is  decidedly  encouraging.  Undoubtedly  the  Fac- 
tory Service  Managers  of  the  N.  A.  C.  C.  are  doing  a 
great  work.  They  should  be  encouraged.  As  an  offset 
to  this,  the  manager  of  a  large  truck  factory  recently 
said  that  he  made  10  per  cent  on  his  trucks  and  25  per 
cent  on  his  parts.  Apparently  the  only  obligation  of 
this  manufacturer  toward  his  customers  is  to  use  him 
as  a  means  of  making  money. 

Among  the  persons  who  write  to  Automotive  Indus- 
tries on  topics  uppermost  in  their  minds  is  George  M. 
Brown,  a  pioneer  dealer,  who  wrote  recently: 

"Several  things  happened  to-day  which  brought  to  my 
mind  rather  forcibly  the  general  character  of  the  auto- 
motive industry,  with  which  I  have  been  associated  for 
many  years. 

"That  there  is  a  strong  tendency  to  a  slump  in  the 
business  is  hardly  to  be  denied,  and  it  may  not  be  en- 
tirely the  price  of  cars.  The  upkeep  to-day  is  a  very 
serious  factor.  The  high  cost  of  repairs  and  the  take 
it  or  leave  it  policy,  very  prevalent  now,  is  not  conducive 


to  encourage  even  the  purchase  of  a  low-priced  car. 

"Years  ago,  when  I  was  in  the  automobile  business,  my 
great  aim  was  to  satisfy  my  customers,  even  if  the  cus- 
tomer was  somewhat  unreasonable.  A  week  or  so  ago 
my  car  needed  new  cylinder  gaskets.  These,  on  being 
applied,  immediately  blew  out.  On  returning  to  the 
service  station  of  the  car  I  made  a  mild  kick  and  was 
met  with  the  retort,  'We  don't  make  them,  we  only  sell 
them.' 

"I  really  think  that  many  people  are  getting  tired  of  a 
continual  holdup  because  they  happen  to  own  a  car.  It 
may  be  necessary  for  some  one  to  emulate  the  attitude  of 
Admiral  Simms  and  George  M.  Cohan  and  say  a  few 
words  straight  from  the  shoulder  regarding  some  of  the 
abuses  outside  the  primary  factory  industry." 

There  is  only  one  thing  about  this  letter  that  is  not 
satisfactory;  that  is  that  Brown  does  not  give  us  credit 
for  having  hammered  along  these  lines. 

There  is  one  thing  very  certain.  With  an  article  to 
sell  like  the  motor  car,  a  sales  campaign  that  does  not 
take  service  into  consideration  will  never  be  a  success. 


Now  this  is  not  in  any  sense  a  "blue  Monday"  effort, 
nor  is  it  designed  to  give  expression  to  a  grouch.  But 
there  is  more  to  selling  than  naming  a  price  and  taking 
the  article  bought  off  of  the  shelf.  No  mercantile  estab- 
lishment ever  laid  the  foundation  for  a  fortune  by  mere- 
ly wrapping  up  the  merchandise.  It  is  a  fact,  never-the- 
less,  that  a  lot  of  manufacturing  companies  are  started 
without  giving  any  study  to  the  selling  problem.  A  lot 
of  them  start  without  even  looking  over  the  field  with  a 
view  of  possible  absorption  of  the  product. 

There  will  be  nothing  new  in  this  article  to  good  sales- 
men, but  whether  the  subject  on  any  part  of  it  is  new,  it 
is  time  that  there  was  unity  in  the  effort  to  meet  the 
condition. 


Census  Bureau's  Summary  Concerning 
Aircraft  Manufacture 

A  PRELIMINARY  statement  of  the  general  results  of 
the  1920  census  of  manufactures  with  reference  to 
aircraft  has  been  issued  by  the  Bureau  of  the  Census,  De- 
partment of  Commerce,  furnishing  a  detailed  statement 
of  the  quantities  and  values  of  the  different  types  of  air- 
craft manufactured  during  the  year  1919,  prepared  under 
the  direction  of  Eugene  F.  Hartley. 

Reports  were  received  from  31  establishments  engaged 
in  the  industry  during  1919  showing  products  for  the 
year  valued  at  $14,372,643,  as  compared  with  16  establish- 
ments in  1914  with  products  valued  at  $789,872.  Of  the 
31  establishments  reporting  for  the  year  1919,  10  were 
located  in  New  York;  4  in  Ohio;  2  each  in  California, 
Massachusetts,  and  Missouri ;  and  1  each  in  Connecticut, 
Indiana,  Illinois,  Louisiana,  Maryland,  Nebraska,  New 
Jersey,  Pennsylvania,  Rhode  Island,  Washington  and  West 
Virginia. 

The  following  is  a  summary  of  statistics  of  the  indus- 
try for  1919,  the  "All  other  products"  reported  consisting 
chiefly  of  airplane  parts,  engines,  and  repair  work. 

Number  of  establishments   31 

Total  value  of  products $14,372,643 

Airplanes: 

Number     432 

Value     $3,466,452 

Seaplanes: 

Number     230 

Value     $4,580,016 

Value  of  work  done  during  year  on  airplanes 

and  seaplanes  not  completed   $1,658,670 

All  other  products,  including  parts  and  repair 

work    $4,667,506 
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Nearly  65  Miles  on  One  Gallon 

of  Benzol 

New  record  is  established  in  French  Grand  Prix  fuel  consumption  test  by 
Gregoire,  Citroen  and  other  small  cars,  as  well  as  by  some  larger  cars. 
Nearly  all  makes  entered  in  183  cu.  in.  class  and  smaller  make  over  30 
m.p.g.     Only  stock  cars  were  admitted.     One  Ford  makes  38.81  m.p.g. 

By  W.  F.  Bradley 


NEARLY  65  miles  on  one  gallon  of  benzol  was  the 
record  set  up  by  Jean  Porporato,  driving  a  two- 
seater  Gregoire  light  car  with  a  four-cylinder 
2.4  x  3.5  in.  engine,  in  the  French  fuel  consumption  Grand 
Prix  at  Le  Mans. 

This  was  not  the  only  record  broken,  for  right  along  the 
line,  from  the  small  two-seaters  of  61  cu.  in.  piston  dis- 
placement to  the  full-sized  seven-passenger  touring  cars, 
extraordinary  figures  were  shown  and  old  records  were 
broken.  There  were  five  classes,  of  1100,  1400,  2000, 
3000  and  4500  cu.  cm.  displacement,  in  which  the  best 
performances  were  Porporato  on  Gregoire,  64.62  m.p.g.; 
Milcent,  four-passenger  open  Citroen,  62.03  m.p.g.; 
Bocchi,  four-passenger  open  De  Dion  Bouton,  49.09 
m.p.g.;  Korner,  four-passenger  open  Ford,  38.81  m.p.g.; 
Artault,  four-passenger  open  Voisin,  36.59  m.p.g. 

Each  of  the  forty  competitors  was  given  a  certain 
amount  of  fuel,  according  to  piston  displacement,  seating 
capacity,  weight  and  type  of  body,  and  all  were  sent  away 
on  a  carefully  guarded  course  about  4%  miles  round,  over 
which  they  had  to  run  until  the  fuel  supply  was  exhausted. 
The  winner  could  be  considered  either  as  the  one  travel- 
ing the  greatest  distance,  or  the  one  showing  the  highest 
mileage  per  gallon.  The  results  were  different,  accord- 
ing to  which  method  of  classification  was  employed.  Thus, 
Milcent's  Citroen  went  the  greatest  distance  before  stop- 
ping with  an  empty  tank,  but  its  mileage  per  gallon  was 
less  than  that  of  Porporato's  Gregoire.  The  Ford  was 
first  in  its  class  on  the  basis  of  miles  per  gallon,  but 
dropped  down  to  seventh  place  on  the  basis  of  actual  dis- 
tance covered.     In  the  big  car  class,  too,  Artault,  on  the 


open,  sleeve-valve  Voisin,  was  beaten  by  his  teammate 
Cabaillot  with  a  seven-passenger  Voisin  Sedan,  on  the 
basis  of  total  miles  run,  for  he  put  up  a  record  of  79.39 
compared  with  76.84. 

Competitors  could  select  their  own  fuel,  and  in  nearly 
all  cases  benzol  was  preferred  to  gasoline.  Mixtures  of 
gasoline  and  benzol  were  not  used,  and  the  few  who  did 
use  gasoline  preferred  heavy  grade  to  light  fuel.  La- 
charnay  equipped  the  Gregoire  car  which  showed  the 
highest  mileage  per  gallon;  Solex  furnished  the  carbu- 
reter for  the  winners  in  the  1400,  the  2000  and  the  3000 
cc.  classes,  while  the  Voisins  in  the  4500  cc.  category  had 
Zenith  carbureters  modified  according  to  the  ideas  of 
the  Voisin  engineers. 

The  competition  called  forth  the  best  work  of  French 
engineers  and  carbureter  experts,  and  although  the  re- 
sults obtained  are  not  within  the  reach  of  the  average 
automobile  owner,  they  are  valuable  as  an  indication  of 
directions  in  which  economies  can  be  made,  and  they  are 
significant  by  reason  of  the  improvement  over  the  trials 
of  a  year  ago.  Only  stock  cars  were  admitted,  but  changes 
could  be  made  when  they  had  in  view  increased  fuel  effi- 
ciency. For  instance,  special  camshafts  and  pistons  could 
be  used,  the  timing  could  be  changed,  compression  in- 
creased, ignition  and  carbureter  could  be  special,  there 
could  be  electric  heating  for  the  carbureter  and  oil,  if  de- 
sired. It  was  forbidden,  however,  to  change  the  type  of 
engine,  and  if  the  standard  product  was  an  L-head  engine 
it  was  forbidden  to  use  an  overhead  valve  type. 

Speed  was  not  sacrificed  to  fuel  economy,  except  in  a 
few  cases.     The  big  cars  ran  at  30  to  35  m.p.h.,  and  in 


Filling    the    fuel    tank    of    one    of   the    cars    (Voisin)    prior 
to    running    In    the    French    fuel    consumption    Grand    Prix 
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the  afternoon  of  the  same  day,  without  any  adjustments 
in  the  meantime,  many  of  them  put  up  speeds  jf  (50 
m.p.h.  for  a  distance  of  about  65  miles. 

One  of  the  features  of  the  competition  was  the  ten- 
dency to  make  use  of  crankcase  induction.  This  was  al- 
lowed under  the  rules,  and  interesting  work  was  done  by 
the  Zenith  engineers  and  by  Cozette,  a  French  carbureter 
expert.  On  a  four-cylinder  De  Dion  Bouton  sedan,  with 
four  passengers,  it  was  possible  to  get  70  miles  to  the 
gallon  with  a  Zenith  carbureter  and  crankcase  induction. 
It  is  claimed  that  oil  was  not  actually  drawn  from  the 
base  chamber,  but  the  oily  vapor  suspended  in  the  cham- 
ber was  made  use  of.  On  a  20-hp.  Darracq  sedan,  with 
four  3.3  x  5.1  in.  cylinders,  Cozette  covered  approximately 
36  miles  to  the  American  gallon.  In  this  case  small  quan- 
tities of  oil  were  drawn  from  the  base  chamber,  and  after 
being  vaporized  in  the  exhaust  manifold  were  passed  into 
the  intake  manifold.  No  data  is  available  to  show  ex- 
actly how  much  oil  was  consumed  with  this  arrangement, 
but  the  engineers  claim  that  the  increase  was  not  exces- 
sive. In  certain  cases,  as,  for  instance,  with  engines 
having  leaky  crankcases,  the  normal  oil  consumption  is 
hardly  increased  at  all,  for  aspiration  from  the  base  cham- 
ber eliminates  most  of  the  leaks. 

On  the  night  before  the  competition  the  Solex  Carbu- 
reter Co.  protested  against  crankcase  aspiration.  Charles 
Faroux,  the  technical  member  of  the  jury,  who  had  au- 
thorized this,  withdrew,  and  allowed  the  remainder  to 
vote,  when  a  decision  was  given  against  allowing  any  air 
to  be  drawn  from  the  crankcase.  Zenith  replied  by  with- 
drawing, thus  pulling  out  of  the  competition  a  large  num- 
ber of  De  Dion  Bouton  cars  and  all  the  Peugeot  machines. 
Cozette  decided  to  remain  in,  but  was  put  at  a  great 
disadvantage  by  having  to  modify  everything  during  the 
night  before  the  trials.  A  lot  of  jealous  protests  were 
lodged,  cne  being  put  in  against  the  Peugeots  because 
they  were  not  full  width  according  to  the  rules.  When 
the  cars  had  been  altered,  they  were  protested  because 
they  were  not  stock  models. 

Arrangements  to  insure  accuracy  and  prevent  cheat- 
ing were  admirable.  It  was  not  allowed  to  use  the  stand- 
ard tank,  but  instead  a  special  receptacle  had  to  be 
mounted  either  on  the  outside  of  the  body,  or  inside  when 
sedan  bodies  were  used,  so  that  it  was  always  under  the 
view  of  the  observer,  and  had  no  hidden  pipes.  The 
course  was  divided  into  hundred  yard  sections,  with  offi- 
cial observers  on  each,  as  well  as  regular  troops.  After 
the  tanks  had  been  filled  the  cars  were  kept  under  mili- 
tary guard  for  the  night  and  were  pushed  out  to  the 
starting  line,  where  they  were  cranked  by  hand,  for  elec- 
tric starters  had  to  be  either  entirely  dismounted  or  put 
out  of  commission.  An  observer  connected  with  a  rival 
firm   was  placed  aboard  each  car  and  kept  count  of  dis- 


tance covered.  As  the  course  was  marked  off  by  posts  at 
100  yd.  intervals,  it  was  an  easy  matter  to  calculate  the 
distance. 

High  compressions  were  common,  and  in  some  cases  oil 
consumption  was  high.  The  Voisin  sedan,  with  sleeve 
valve  engine  headed  the  list  in  this  respect  with  a  con- 
sumption of  1%  gal.  of  lubricating  oil  to  cover  79  miles, 
while  the  gas  consumption  for  the  same  distance  was  only 
2.75  gal.  The  companion  open  Voisin  consumed  slightly 
more  than  half  a  gallon.  One-fifth  of  a  gallon  was  used 
by  the  Bignan-Sport  sedan  to  cover  67  miles.  All  the 
others  used  extremely  small  quantities  of  lubricating  oil. 

Bore     Distance     Fuel  Miles 

and     Covered.  Allowed  per 

Cars  and  Drivers              Stroke       Miles  U.S.  Gal.  Gal.      Carbureter 
1100  cc.    (67.2  cu.   in.) 

1  Mathis,    Kuntz    2.29x3.94      93.57      1.53  B.  61.15     Solex 

2  Mathis,   Sommier    ...    2.29x3.94      92.39      1.61  B.  57. 3S      Solex 

3  Majola.    Doutre     ....    2.32x3.54      76.79      1.55  B.  49.54     Claudel 

4  Gregoire,    Porporato.    2.44x3.58      72.39      1.12  B.  64.62     Laeharnay 

1400  cc.    (85.4  ou.  in.) 

1  Citroen.  Milcent    2.56x3.94  94.91  1.53  B.  62.03  Solex 

2  Citroen.    Poulain 2.56x3.94  92. 4S  1.56  B.  59.2.8  Solex 

3  Mathis,    Lahms    2.36x3.94  90.08  1.53  B.  58.86  Solex 

4  Mathis.    Battaglia    ..  2.36x3.94  87.96  1.55  B.  56.74  Solex 

5  Citroen,   Barbier 2.56x3.94  86.47  1.56  B.  55.43  Solex 

6  <  -it i  - ,.n.    Delva    ..    ..  2.56x3.94  76.64  1.37  B.  55.94  Solex 

7  Citroen,  Tallard  ....  2.56x3.94  67.25  1.55  B.  43.3s  Eureka 
S  Citroen,  Colli&re 2.56x3.94  59.87  1.49  B.  40.11  Solex 

9    Citroen,   J.    Monseny.    2.56x3.94      51.68      1.4S  G.      34.91      Solex 

2000   cc.    ( 122  cu.   in.) 

1  De    Dion     Bouton, 

Bocchi     2.76x4.73      78.55      1.60  B.      49.09      Solex 

2  i  Ihenard    &    Walcker, 

Leonard    2.72x5.12      76.98      179  1'..      43.00      Solex 

3  Chenard    &    Walcker, 

L.    Chenard    2.72x5.12      67.56      1.7S  B.      37.95      Solex 

4  C  o  r  r  e    La    Licorne. 

Collomb 2.56x4.73      65.07      1.51  B.      43.08      Solex 

5  De     Dion    Bouton, 

Labaume    2.76x4.73     63.09     1.58  B.     39.93     Solex 

6  Sueri       Lamberton...    2.76x4.73     53.08      L.64  G       32.36     Solex 

7  Alva.    Compertz    ....    2.56x4.73      52.46      1.53  B.      34.28      Mob. 

Bore     Distance     Fuel     Miles 
and     Covered,  Allowed     per 
Cars  and  Drivers  Stroke       Miles   U.S.  Gal.    Gal.      Carbureter 

3000   cc.    ( 183  cu.    in.) 
■1   Delahaye,    Barateau.    3.35x5.12     71.75     1  96  B.     36.60     Solex 

2  T  a  I  b  o  t     Darracq, 

Mauriceau    3.35x5.12  69.79  2.23  B.  31.29  Cozette 

3  Delahave.    Brim    3.35x5  12  65.51  1.S7G.  35.03  Solex 

4  La  Bui're.  Lacharnav  2.95x5.90  64.23  1.96  B.  32.77  Laeharnay 

5  Gregoire,  Penard    ...  2.95x5.12  64.17  1.82  B  35.25  Laeharnay 

6  Delahave,    Antelme. .  3.35x5.12  63.91  1.96  B.  32.60  Cozette 

7  Ford     korner    3.75x4  58.74  1.51  G.  38.81  Solex 

8  Ford,     BocQuel     3.75x4  55.67  1.51  H.  36. si;  solex 

9C ill"-.     Pestour...  3.75x4  53.75  1.67  B.  32.18 

in  Ford,   Devarenne    ...  3.75x4  45  49      

11   Ford,  Torres    3.75x4  35.95  1.45  G.      24.78 

11'    Ford,    Kemf    3.75x4  34.96  1.55  G.      22.55 

13    Ford,    Torch.!     3.75x4  34.89  line.      21.67 

'     1 ,    Mons.-nv    3  75x4  27.7(1  1.56  B,       17.30 

16    Ford,    Chaumel     ....  3.75x4  15.92  1.5  7  H.     10.14 

4500  cc.    (275   cu.    in   i 

1  Voisin.    I'abaillot 3.75x5.52      79.39      2.75  B.      28.86      Zenith 

2  Voisin       \n.iili       ...    3.75x5.62      76.84      2.10  B.      36.59      Zenith 

::  Delahaye,  Convert..  3.35x5.12  67.79  2.39  B.  28.36  Cozette 
I  Blgnan,  De  Marne  3.62x5.12  67.40  2.46  B,  27  30  Claudel 
5   Mors,  Maudlquel   ....    3.54x5.52     59.80     2-.05  B      29.19     Solex 

B  =  benzol.     G  =  gasoline. 


New  Coolant  Circulating  Pump 


TT^HERE  has  recently  been  installed  at  the  Cleveland 
J.  plant  of  The  Steel  Products  Co.  a  number  of  Ross 
"two  way"  centrifugal  pumps  for  delivering  oil  or  water 
to  drill  presses,  lathes,  tapping  machines,  centering  ma- 
chines, screw  machines,  etc.  One  pump  provides  a  %-in. 
stream  for  six  high-speed  drill  presses.  Another  handles 
the  supply  for  twenty-one  high-speed  drill  presses,  a  third 
handles  six  tapping  machines,  a  fourth  six  centering  ma- 
chines, etc. 

Where  a  battery  of  machines  is  cared  for  by  a  single 
pump,  a  reservoir  with  an  overflow  is  placed  in  tin 
distributing  line,  thus  providing  gravity  feed  for  normal 
use.     When   pressure   is   required   the  overflow   may   be 
plugged. 


One  advantage  claimed  for  the  Ross  pump  is  that  it 
needs  to  be  primed  only  when  installed.  The  pump  is  de- 
signed to  deliver  a  flow  of  liquid  from  the  same  outlet 
regardless  of  direction  of  rotation  of  the  impeller  blade. 
This  is  required  for  machines  which  run  in  both  direc- 
tions, such  as  screw  machines. 

The  pump  has  oilless  bearings  and  graphite  asbestos 
packing,  and  no  bearings  or  gears  come  in  contact  with 
the  cooling  fluid.  This  feature  is  very  important,  as  steel 
chips  are  carried  along  by  the  compound.  The  impeller 
consists  of  four  light  pieces  of  vanadium  spring  steel  and 
is  designed  so  that  there  is  no  end  thrust.  The  gear  ratio 
is  four  to  one,  giving  a  high  impeller  speed  when  belted 
to  a  slow  pulley. 
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A  New  Transmission  Designed  to 
Facilitate  Gear  Shifting 

Secondary  clutch  completely  disconnects  the  transmission  from  propeller 
shaft  during  interval  of  gear  shifting.  Shifting  is  accomplished  by 
imparting  a  rotary  motion  to  a  slotted  camshaft  in  gear  box  which  actu- 
ates   the    shifting    yokes.      Shifting    lever  mounted  on  steering  column. 


A  TRANSMISSION  gearset  which  has  been  under 
development  for  the  past  several  years  is  now  being 
put  into  production  and  is  being  offered  automobile 
and  truck  manufacturers.  A  number  of  advantages,  includ- 
ing a  great  increase  in  the  ease  of  gear  shifting,  and  ab- 
sence of  clash,  are  claimed. 
In  place  of  the  ordinary 
type  of  gear  shift  lever,  an 
accessible  steering  column 
control  is  provided.  In- 
creased engine  flexibility  and 
increased  fuel  economy  are 
also  claimed  to  result  from 
the  use  of  this  gearset,  the 
former  from  the  particular 
construction  of  the  gearbox 
and  the  latter  from  the  pos- 
sibility of  operating  under 
more  advantageous  gear 
conditions. 

Elimination  of  the  gear- 
shift lever  is  made  possible 
by  the  use  of  a  secondary 
clutch  of  the  jaw  type  within 
the  gearbox  itself  by  which 
the     gearset     is     completely 

disconnected  from  the  propeller  shaft.  The  driver  makes 
all  gear  changes  by  giving  a  slight  motion  to  a  wheel  or 
lever  on  the  steering  post,  as  a  result  of  which  the  rear  or 
secondary  clutch  is  automatically  operated  and  the  gears 
are  shifted  while  relieved  from  load  and  positive  drive. 
Because  the  gearset  is  thus  unloaded  at  both  ends  by  the 


SHOEING  CAM  DEVELOPED 


usual  power  transmitting  clutch  and  by  the  secondary 
clutch  in  the  gearbox,  it  is  possible  to  shift  from  any  gear 
to  any  other  gear  desired,  either  forward  or  back,  without 
the  use  of  brake  or  accelerator.  It  is  claimed  that  any 
desired  shift  can  be  made  instantly,  irrespective  of  roads, 
loads,  grade  and  brake  con- 
ditions, speed  of  engine,  car 
speed  and  direction. 

The  gearshifting  means 
also  operates  the  secondary 
clutch.  The  device  consists 
of  a  rotary  camshaft,  which 
is  so  timed  that  the  gears 
do  not  begin  to  shift  until 
the  rear  or  secondary  clutch 
is  entirely  disengaged.  Af- 
ter the  gears  are  completely 
meshed,  the  rear  clutch  iuto- 
matically  re-engages.  The 
device,  therefore,  is  positive 
in  operation. 

One  of  the  important  ad- 
vantages claimed  for  the 
Flexo    transmission    gearset 

ansmission    gearset,    whose  .  Lirj.iT 

icribed  in  text.  is  better  control  ot  the  gear 

or  truck  on  steep  grades  or 
on  slippery  roads,  because  of  the  possibility  of  using  the 
engine  for  a  brake  through  the  lower  gears.  With  the 
usual  sliding,  selective  transmission  it  is  difficult  to  shift 
down  from  the  higher  to  the  lower  gears.  With  the  Flexo 
gearset,  because  of  the  unloading  feature,  it  is  possible  to 
make  this  down  shift  just  as  readily  as  an  upshift,  and  by 


*  TRANSMISSION 


Peerless   car  equipped    with    Flexo   transmission    shov 
Ing     lever    on    steering    column    for    gear    shifting. 


sembly    of    the    Fl< 


<o    transmission    showing    details 
of    parts. 
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using  the  engine  as  a  brake,  the  tendency  to  skid  on  slip- 
pery roads  is  overcome.  It  is  also  claimed  that  the  use  of 
the  device  makes  it  possible  to  shift  gear  more  quickly  and 
hence  with  less  loss  of  car  momentum. 

In  making  a  shift  to  a  lower  gear  when  climbing  a  hill, 
it  is  ordinarily  necessary  to  first  allow  the  speed  of  the 
car  to  decrease  very  noticeably.  Expert  drivers  are  able 
to  make  this  down  shift  at  high  speeds  by  speeding  up  the 
engine  before  disengaging  the  clutch  while  the  gearset  is 
in  neutral.  However,  this  requires  a  degree  of  skill  be- 
yond that  of  the  average  driver.  With  the  Flexo  trans- 
mission, by  the  use  of  the  secondary  clutch,  the  change 
down  is  made  while  the  gears  are  stationary  and  unloaded, 
and  consequently  no  clash  is  experienced. 

This  transmission  is  provided  in  a  three-speed  type, 
and  also  in  types  with  from  four  to  seven  speeds.  It  is 
claimed  that  with  the  greater  number  of  speed  changes  a 
smaller  engine  can  be  used  and  operated  within  a  small 


speed  range.  The  seven-speed  transmission  is  particularly 
recommended  for  trucks. 

Referring  to  Fig.  1,  the  operation  of  the  transmission 
is  apparent.  By  means  of  the  hand  wheel  or  lever  on  the 
steering  post,  a  rotary  motion  is  given  to  the  camshaft 
C.  On  this  shaft  there  are  three  slots,  D,  E,  and  F,  which 
actuate  the  gear-shifting  yokes  J,  J,  J,  and  a  face  cam 
G.  As  shaft  C  is  rotated,  the  yoke  operated  by  cam  G 
disengages  the  rear  clutch  H,  thus  completely  disconnect- 
ing the  transmission  shaft  from  the  rear  drive  shaft.  As 
the  camshaft  C  continues  to  rotate  the  particular  set  of 
gears  corresponding  to  the  speed  desired  is  moved  into 
mesh. 

Cam  G  is  so  timed  in  relation  to  slots  D,  E  and  F 
that  the  rear  clutch  H  re-engages  after  the  gears  are 
completely  meshed. 

The  transmission  is  known  as  the  Flexo  and  is  manu- 
factured by  the  Flexo-Motive  Corporation. 


Some  New  Automobile  Accessories 


An  Eccentric  Type  Bonnet  Lock 

ANEW  engine  bonnet  lock  of  the  eccentric  type,  here- 
with illustrated,  is  claimed  to  permit  of  the  use  of 
a  much  stronger  spring  than  is  used  on  the  present  type  of 
lock  and  still  be  readily  operated  with  one  finger.  The  ec- 
centric locking  element  is  associated  with  the  bonnet  catch 
in  such  a  way  that  a  two-point  bearing  of  the  same  is  se- 
cured, the  intention  being  to  prevent  rattling  and  side  mo- 
tion of  the  bonnet. 

The  bonnet  lock  is  adjusted  by  rotating  the  body  on  the 
anchor  bolt.  This  lengthens  or  shortens  the  lock,  as  de- 
sired. Each  time  the  lock  is  released  the  anchor  bolt  is 
automatically  forced  into  engagement  with  an  absorbent 
oil  saturated  pad,  contained  within  the  lock  body.  This  lu- 
bricates all  moving  parts. 

All  exposed  parts  of  this  lock  are  made  of  brass  and 
nickel-plated.  This  lock  is  made  in  two  styles,  one  with 
coiled  spring  and  the  other  without.  The  anchor  bolt  is 
threaded  down  into  the  body,  giving  an  adjustment  of 
1  in.,  to  permit  of  holding  the  bonnet  down  with  any  de- 
sired tension.  The  lock  is  manufactured  by  thew 
Ideal  Brass  Works. 


adjustment  as  convenient  and  simple  as  possible. 
The  closing  of  the  starting  shutter  (pulling  out  the 
choke,  as  it  is  known  to  most  motorists)  creates  a  greater 
whirling  action  in  the  mixing  chamber,  in  proportion  to 
the  amount  the  shutter  is  closed,  even  at  slow  engine 
speeds.  This  imparts  a  higher  velocity  to  the  charge 
and  thus  more  thoroughly  breaks  up  and  atomizes  the 
mixture  even  at  starting  speeds. 


A' 


New  Carburetor  Model 

ANEW  carburetor,  known  as  Model  E,  having 
manual  starting  control  and  new  idling  adjust- 
ment, is  announced  by  The  Ensign  Carburetor  Co. 
The  metering  and  mixing  principles  peculiar  to  the 
Ensign  design  are  retained,  but  the  adjustments 
are  placed  on  the  top  of  the  carburetor  where  they 
are  easily  accessible,  so  as  to  make  installation  an 


Model    of 
Carburetor 


Clearing  the  Instrument  Board 

N  instrument  board  for  installation  on  top  of  the 
steering  wheel  has  been  developed  and  is  being 
manufactured  by  the  Whyte-Duffield  Mfg.  Co.  The 
speedometer,  oil  gage,  ammeter,  ignition  and  lamp 
switches  and  any  other  indicating  mechanism  normally 
used  in  car  operation  may  be  mounted  upon  it,  leaving 
the  space  ordinarily  used  for  the  .instrument  board  and 
its  connections  free  for  storage  compartments  for  gaunt- 
lets, lamp  bulbs,  spark  plugs,  curtains  or  any  of  the 
numerous  other  things  that  motorists  like  to 
carry  on  the  car  in  a  handy  place.  The  control 
board  is  flush  with  the  steering  wheel,  and  all  of 
the  indicating  devices  are  directly  in  the  line  of 
vision  of  the  driver,  which  is  certainly  a  con- 
venience. 

The  Whyte-Duffield  Mfg.  Co.  plans  to  furnish 
anufacturers    with    the   wheel   and    post   as   a 
complete  unit,  fully  wired,  ready  for  installa- 
tion.      The    design    is    said    to    possess    ad- 
vantages 
from    the 
standpoints  of 
both     the 
m  a  nu  f  a  c  - 
turer  and  the 
repairman. 


A  Steerir 
Wheel 

Instrumer 
Board 
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Tractor  Tests  Under  New  Rules  Insure 
Comprehensive  Results 

The  rules  of  the  Fargo  tractor  demonstration,  to  be  held  next  week,  require 
that  each  tractor  and  horse  outfit  plow  a  10-acre  plot.  Results  will  record 
the  average  performance  of  all  the  tractors.  Factors  considered  will  in- 
clude fuel,  lubricating  oil  and  water     consumed,     stops,    repairs,     etc. 


RULES  for  the  series  of  three  farm  tractor  demon- 
strations to  be  held  during  the  present  season  have 
been  issued  by  the  National  Implement  &  Vehicle 
Association's  demonstration  and  show  committee.  The 
first  is  to  be  held  at  Fargo,  N.  D.,  June  28,  29  and  30. 
Tractors  and  horses  are  to  meet  in  the  demonstrations, 
which  are  intended  primarily  to  arrive  at  some  accur- 
ate figures  of  farm  cultivation  with  either  horse  or  trac- 
tor in  order  to  counteract  the  mass  of  misleading  infor- 
mation on  this  subject  that  has  been  in  circulation  for 
so  long  a  time. 

The  rules  are  immeasurably  superior  to  any  previous- 
ly used  by  the  N.  I.  V.  A.  in  its  demonstrations.  First, 
each  tractor  or  horse  outfit  has  a  10-acre  lot  that  has 
to  be  plowed,  disked  and  otherwise  prepared  for  seed- 
ing. This  is  the  first  time  that  each  tractor  has  been 
given  so  comprehensive  a  test.  It  will  take  a  three-plow 
tractor  approximately  10  or  12  hours  to  plow  such  a 
tract,  which  means  a  full  day's  work,  which  is  much  more 
of  a  test  than  the  hour  or  so  that  each  tractor  has  had 
to  spend  in  plowing  in  the  past. 

Second,  while  at  its  work  of  plowing,  preparing  the 
seed  bed  and  sowing  the  seed  there  will  be  two  observ- 
ers watching  each  tractor.  One  is  to  keep  record  of  the 
tractor,  including  such  matters  as  time,  fuel,  oil,  feed, 
water,  labor  and  other  expenses,  and  the  other  observer 
will  watch  the  work  done,  checking  depth  of  plowing, 
contour  of  furrow,  width  of  plowing  and  any  irregulari- 
ties in  the  work. 

The  observers  will  be  appointed  by  the  tractor  mak- 
ers competing  and  will  follow  the  traditional  contest 
rule  of  not  observing  on  the  make  of  tractor  that  they 
are  employed  with.  These  observers  will  have  report 
cards  on  which  all  observations  will  be  noted.  It  is  the 
first  time  that  observers  have  been  used  in  connection 
with  tractor  tests  conducted  by  the  N.  I.  V.  A.,  although 
they  have  been  used  in  tests  conducted  by  different  state 
authorities. 

The  demonstrations  are  to  be  open  to  tractors  of  all 
sizes  and  to  plow  outfits  consisting  of  any  number  of 
plows  and  each  tractor  has  to  cultivate  completely  a 
10-acre  tract  irrespective  of  the  number  of  plows  it  pulls. 
A  tractor  pulling  eight  plows  has  no  more  land  to  culti- 
vate than  one  pulling  two  plows  or  one  plow.  This  seems 
to  be  the  unfair  character  of  the  test  as  naturally  a  two- 
plow  tractor  will  be  working  nearly  four  times  as  many 
hours  as  a  tractor  pulling  eight  plows.  The  small  tractor 
has  four  times  the  possibility  of  mechanical  troubles  and 
in  reality  gets  four  times  as  long  a  test. 

This  is  the  first  N.  I.  V.  A.  demonstration  in  which  a 
complete  record  is  to  be  made  not  only  of  the  fuel  con- 
sumed by  each  tractor  but  also  the  lubricating  oil  con- 
sumed and  also  the  water  consumed  in  the  radiator,  in 
the  air  washer  and  in  being  fed  direct  to  the  cylinders 


through  the  fuel.  A  record  will  be  kept  of  all  tractor 
stops,  and  in  making  necessary  repairs  on  the  tractor 
no  one  will  be  permitted  to  perform  the  work  except  the 
driver  under  penalty  of  disqualification,  and  he  is  only 
permitted  30  minutes  at  any  one  stop  for  a  repair.  A 
stop  in  excess  of  this  brings  disqualification.  Tractors 
are  to  be  limited  in  speed  to  that  at  which  they  do  good 
work,  disqualification  being  the  penalty  for  traveling 
too  fast  for  satisfactory  work. 

The  tractors  will  be  required  to  begin  plowing  at  8 
a.  m.  opening  day  and  with  an  hour  out  for  lunch  will 
work  continuously  until  7  p.  m.  and  on  the  second  and 
third  days  will  start  at  7  a.  m.  and  with  an  hour  for 
lunch  continue  until  7  p.  m.  This  will  give  the  tractors  a 
real  test  and  give  spectators  a  real  opportunity  to  ob- 
serve the  different  machines.  It  is  just  such  a  demon- 
stration as  this  that  has  been  needed  for  many  years. 

The  findings  and  results  of  the  demonstration  are  to 
be  of  a  collective  or  group  character  rather  than  with 
regard  to  individual  tractors.  No  tractor  will  be  a 
winner  in  the  two-plow,  three-plow  or  any  other  class, 
but  the  results  of  all  tractors  qualifying  are  to  be  aver- 
aged and  will  show  what  it  costs  to  plow,  cultivate  and 
seed  a  10-acre  tract  by  tractor  and  what  it  costs  to  do 
the  same  work  by  horses. 

In  arriving  at  these  results  what  is  known  as  a  super- 
visor's committee  has  been  appointed  which  will  take 
the  cards  made  out  by  the  observers  and  make  the  neces- 
sary calculations  from  these.  These  calculations  will 
be  made  for  all  of  the  tractors,  and  they  will  be  totalled 
and  averaged  so  that  if  60  different  models  of  tractors 
competed  the  cost  of  the  work  will  represent  the  average 
of  these  sixty  and  not  the  cost  of  any  one  tractor,  or 
any  class  of  tractors,  the  object  aimed  at  in  the  test  be- 
ing to  give  figures  on  costs  that  should  be  reliable.  The 
average  costs  for  the  horse  outfits  will  be  similarly  ar- 
rived at. 

These  results  as  obtained  by  the  supervisor's  commit- 
tee will  have  to  be  referred  to  the  demonstration  and 
show  committee  of  the  N.  I.  V.  A.,  which  is  the  final  au- 
thority and  which  approves  of  all  results  before  they  are 
given  out  and  which  also  rules  finally  on  all  questions 
regarding  the  rules  and  questions  arising  out  of  them. 

The  individual  tractor  manufacturers  are  not  to  be 
permitted  to  publish  the  performance  of  their  tractors 
until  after  Oct.  1,  1921.  The  time  required  by  any 
tractor  to  plow,  cultivate  and  seed  its  10-acre  plot  will 
remain  a  secret  until  that  time,  the  apparent  reason  be- 
ing that  two  other  demonstrations  are  to  be  made  and 
no  individual  results  can  be  published  until  the  series 
of  three  tests  is  complete. 

In  publishing  the  results  of  each  tractor  test  three 
figures  will  be  given  out:  First,  one  cost  figure  that 
will  give  the  average  cost  for  the  work  of  all  the  tractors. 
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Second,  in  order  to  get  figures  that  will  be  fairer  to 
these  tractors  that  are  better  than  the  average,  there 
will  be  averaged  all  those  tractors  that  have  performed 
better  than  the  average  of  the  first  or  total  group.  In 
short  this  means  an  average  of  the  best  half  of  all  trac- 
tors competing. 

Third:  In  order  to  get  figures  showing  the  best  that 
tractors  can  do  the  performance  of  the  best  six  will  be 
taken  and  averaged  and  this  figure  given  out. 

In  all  three  of  these  cost  figures  no  mention  will  be 
made  of  individual  tractors  performances  and  not  until 
after  Oct.  1  will  the  different  tractor  makers  be  per- 
mitted to  make  use  of  the  actual  records  of  their  ma- 
chines. 

Tractors  will  be  permitted  to  use  any  fuel,  such  as  gaso- 
line, kerosene  or  distillate,  but  there  shall  only  be  one 
grade  of  each  and  this  shall  be  used  by  all  competitors 
using  such  fuel.  This  eliminates  the  possibility  of  any 
tractor  using  a  superior  grade  of  any  particular  fuel. 

In  view  of  the  character  of  representation  in  this  su- 
pervising observers  committee  it  seems  unfortunate  that 
the  N.  I.  V.  A.  demonstration  and  show  committee  does 
not  let  the  findings  of  such  an  impartial  committee  be 


final.  The  world  at  large  would  acccept  the  findings  of 
such  a  committee  quicker  than  findings  which  are  ap- 
proved by  a  committee  representing  those  tractor  mak- 
ers competing  in  the  demonstrations.  The  results  would 
carry  greater  weight  and  be  of  more  value  to  the  trac- 
tor industry  if  the  findings  of  the  supervisors  commit- 
tee were  final.  The  results  would  then  be  free  from  all 
trade  influence.  As  a  great  contest  take  the  annual  500- 
mile  Indianapolis  speedway  race  in  which  the  contestants 
have  no  say  in  the  findings,  but  such  rest  entirely  with  a 
disinterested  contest  committee,  made  up  of  men  in  no 
wise  associated  with  any  of  the  manufacturers  of  com- 
peting cars,  or  even  with  concerns  manufacturing  parts 
entering  into  competing  cars  or  accessories  used  on  cars. 

Entries  for  the  Fargo  demonstration  closed  June  21  for 
tractors  competing  in  the  demonstrations,  but  for  those 
to  be  exhibited  at  belt  work  entries  close  June  27. 

A  large  accessory  exhibit  tent  is  to  be  used  for  dis- 
play purposes,  the  rent  for  space  in  such  being  $1.25  per 
sq.  ft.  An  entry  fee  of  $100  is  made  for  tractors;  $50 
for  garden  tractors,  and  $50  for  cultivators.  Fees  are 
charged  for  tractors  for  belt  work  as  well  as  other  for 
exhibit  purposes  only. 


A  New  Canadian  Truck 


A  NEWCOMER  in  the  Canadian  truck  field  is  the 
G.  &  J.  truck.  This  truck  has  been  designed  par- 
ticularly to  meet  the  conditions  typical  of  Canadian  trans- 
portation and  has  been  under  test  for  about  14  months. 

Production  of  the  2-ton  model  began  on  a  small  scale  in 
the  fall  of  1920.  The  designs  of  the  SH-ton  model  were 
put  on  exhibition  at  the  Windsor,  Ont.,  show  in  the  latter 
part  of  February,  and  this  model  is  now  also  in  pro- 
duction. 

It  is  also  purposed  to  bring  out  a  light,  1-ton  model, 
and  eventually  a  5-ton  model.  The  specifications  of  the 
314-ton  G.  &  J.  truck,  which  is  the  latest  model  to  be  put 
in  production,  are  typical  of  the  entire  line,  except  the 
1-ton,  which  will  be  different  in  every  respect,  but  on 
which  information  is  not  now  available.  The  Hinkley 
Class  B  truck  type  engine  in  conjunction  with  the  conven- 
tional, worm  drive,  Timken-Detroit  axle,  gives  a  founda- 
tion for  the  design  of  the  truck.  The  engine  is  4%  x  5V2 
in.  and  develops  50  hp.  on  the  brake. 

The  other  units  in  the  truck  include  the  Brown-Lipe 
transmission  with  four  speeds  mounted  amidship  on  frame 


cross-members  with  provisions  for  a  tire  pump  and  power 
take-off.  This  transmission  is  mounted  on  Timken  roller 
bearings  and  employs  nickel  steel  gears  throughout. 
Spicer  propeller  shafts  with  enclosed  universal  joints  are 
employed,  providing  a  straight  line  drive  from  the  en- 
gine to  the  rear  axle.  The  frame  is  rolled  channel  steel, 
hot  riveted  and  reinforced  with  gussets.  The  depth  of  the 
channel  is  7  in.  and  the  width  of  the  frame  38  in.  The 
height  from  the  ground  to  the  top  of  the  frame  is  35  in. 
under  average  load.  The  road  clearance  under  the  front 
axle  is  9VL>  in.  and  under  the  rear  axle  9  in.  The  front 
wheel  tread  is  66V2  in.  and  the  rear  wheel  tread  65%  in. 
The  overall  length  is  245  in.  and  the  width  over  the  rear 
hubs  is  Z&Yi  in.  Other  specifications  are  as  follows: 
Cooling  by  centrifugal  pump  and  McCord  finned  tube, 
radiator.  Vacuum  fuel  feed  to  Stromberg  carbureter. 
Bosch  magneto  with  impulse  starter.  Dry  plate  clutch. 
Chrome  vanadium  springs.  Gear  reduction  10.3  to  1  on 
high,  55.2  to  1  on  low.  Ross  steering  gear.  Chassis 
weight  7000  lb.    Wheelbase  160  in. 

The  truck  is  made  by  the  Gotfredson  Joyce  Corp,  Ltd. 


Wire  Brush  Cleaner 


WIRE  brush  cleaning  of  metal  surfaces  offers  an 
opportunity  for  considerable  saving  of  time  and 
labor  over  that  required  by  hand  in  removing  paint,  rust, 
scale  and  dirt.     It  has  been  difficult,  however,  to  obtain  a 


wire  brush  of  proper  design  and  materials  which  would 
work  effectively  on  an  air  motor  and  not  wear  out  too 
rapidly. 

A  wire  brush  of  very  rugged  design  has  recently  been 
placed  on  the  market  by  the  Ingersoll-Rand  Company  for 
use  with  its  standard  No.  6  "Little  David"  Drill.  It  is  a 
brush  with  face  diameter  of  5  inches  and  is  made  up  of 
wires  of  a  special  heat-treated  steel. 

It  is  manufactured  particularly  as  an  attachment  for 
the  No.  6  Drill  (as  illustrated),  this  type  of  machine  being 
especially  suited  for  work  of  this  nature.  The  whole  out- 
fit weighs  only  11%  pounds. 

The  wire  brush  outfit  is  adapted  for  removing  paint, 
rust,  scale  and  dirt  from  tanks,  steel  cars,  structural  steel 
and  all  sheet  metal  surfaces.  It  is  very  useful  for  clean- 
ing iron,  steel  and  aluminum  castings. 
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Intake  Manifold  Practice  in  Europe 

Poor  economy  results  are  frequently  due  to  faulty  manifold  design.  Fuel 
quality  affects  manifold  performance  greatly  and  renders  difficult  the 
designing  of  a  manifold  which  will  be  satisfactory  under  all  conditions. 
Past   and  present  intake  manifold   practice  is  discussed  in  detail  here. 

By  W.  F.  Bradley  and  S.  Gerster 


SPEAKING  generally,  insufficient  attention  has  been 
given  in  the  automobile  industry  to  the  design  and 
construction  of  intake  manifolds,  and  it  is  because  of 
errors  in  this  particular  feature  that  many  modern  engines 
give  poor  economy  results.  Where  mistakes  have  been 
made  in  the  layout  of  the  intake  manifold,  it  is  useless  to 
attempt  to  discover  a  complete  remedy  by  the  use  of  a  more 
modern  or  more  efficient  car- 
bureter.   ' 

It  is  not  at  all  an  easy  mat- 
ter to  lay  out  a  manifold  which 
will  give  satisfactory  results 
under  all  operating  circum- 
stances and  with  different  qual- 
ities of  fuel.  If  high  grade 
gasoline  could  always  be  as- 
sured, the  task  of  laying  out  a 
manifold  which  would  operate 
satisfactorily  under  the  wide 
range  of  temperature  condi- 
tions of  winter  and  summer, 
would  not  be  very  great. 

With    the  heavy   and   poorly 


THIS   article, 
French  con 


by  Automotive  Industries' 
correspondent  and  a  well-known 
French  consulting  engineer,  is  based  mainly 
on  French  practice.  The  gasoline  sold  in 
France  to-day  contains  less  of  the  heavy- 
fractions  of  petroleum  than  does  the  motor 
fuel  sold  in  this  country.  This  may  explain 
some  of  the  recommendations  made  in  the 
article,  notably  the  insistence  upon  the  im- 
portance of  water-jacketing  of  the  manifold 
and  the  slight  reference  to  exhaust  jacket- 
ing.— Editor. 


heavier  gasoline,  with  benzol,  and  with  kerosene,  the  mani- 
fold should  be  a  part  of  the  carbureter,  and  the  mixture 
should  be  well  heated  from  the  time  it  leaves  the  car- 
bureter until  it  passes  through  the  valves  into  the  com- 
bustion chamber.  It  is  even  advisable,  when  using  kero- 
sene and  benzol,  to  heat  the  fuel  in  the  carbureter,  and  be- 
fore it  passes  through  the  jet.     In  the  case  of  napthaline 

the    whole    appliance    must    be 
•^^^^^^^^^^1     heated  in  order  first  of  all  to 

liquify    the    fuel    and    then    to 

vaporize  it. 

Experience   has    shown    that 

gas  velocity  Vg 

T7  _s'x  vP 


f 

should  be  between  60  and  70 
meters  (196  and  230  feet)  per 
second  at  the  carbureter  out- 
let. In  the  above  formula  S' 
represents  the  surface  of  the 
piston,  Vp  the  piston  velocity 
and  /  the  section  of  the  gas 
passage.    Variations  in  the  gas 


refined    gases    now    commonly      velocity  occur  according  to  the 


employed  in  America,  the  prob- 
lem of  designing  an  efficient  manifold  and  a  good  car- 
bureter is  accentuated,  and  the  inconveniences  of  these  low 
grade  fuels  soon  show  themselves  in  carbonized  combus- 
tion chambers,  dirty  valves  and  plugs,  crankcase  dilution, 
etc. 

With  light,  well  refined  gas  there  is  less  necessity  for 
preliminary  heating  of  the  mixture,  and  an  increased 
volume  of  gas  can  be  introduced  into  the  cylinders.  With 


length  and  shape  of  the  pipe,  it 
generally  being  admitted  that  the  velocity  at  the  valve 
ports  should  be  from  56  to  62  meters  (183  to  203  feet)  per 
second. 

Intake  Pipe 

There  is  every  advantage,  in  a  single  cylinder  engine, 
to  have  the  intake  pipe  as  short  as  possible.  In  a  four- 
cycle engine  gas  admission  takes  place  once,  and  during 


Fig.  2 
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Fig.  5 

a  half  revolution  of  the  shaft,  for  two  revolutions  of  the 
engine.  In  other  words,  during  three-quarters  of  the 
time  parts  of  the  manifold  are  filled  with  gases  which 
have  been  arrested  by  the  closed  valve.  The  greater  the 
volume  of  gas,  the  greater  the  condensation,  and  this 
condensed  gas  is  admitted  into  the  cylinder  without  being 
mixed  with  air,  and  naturally  burns  badly.  It  is  in  order 
to  avoid  this  that  the  intake  pipe  should  be  made  as  short 
as  possible,  or  even  better,  the  carbureter  should  be 
bolted  up  direct  to  the  cylinder,  as  shown  in  Fig.  1. 

When  only  vertical  carbureters  were  in  use  the  problem 
was   rather  different,   for   in   order  that  the   mixture  be 


two  cylinders,  and,  in  consequence, 
there  is  condensation  for  the  cylinder 
which  aspires  after  the  interval,  while 
the  second  cylinder,  aspiring  immedi- 
ately after  the  first,  is  not  affected  by 
condensation.  Fig.  6  shows  a  suitable 
type  of  manifold  for  an  engine  of  this 
class,  and  Fig.  7  is  the  camshaft  with 
the  order  of  gas  admission. 

In  this  case  cylinder  2  is  the  first  to 
aspire,  cylinder  1  coming  immediately 
after  it.  During  two  revolutions  of  the  engine  the  car- 
bureter supplies  a  mixture  to  the  succeeding  cylinders  at 
intervals  of  a  half  revolution,  and  during  the  rest  of  the 
cycle  it  is  inactive. 

During  this  revolution  there  is  partial  condensation  of 
the  mixture  remaining  in  the  intake  manifold,  and  this 
condensed  gasoline  is  drawn  into  the  cylinder  which  is  the 
first  to  aspire  after  the  interval.  If  the  manifold  is  laid 
out  according  to  Fig.  5,  the  first  cylinder  to  aspire  after 
the  interval  will  have  a  rich  mixture.  If  the  manifold  is 
according  to  Figs.  6  and  8,  either  one  cylinder  will  have  a 
richer  mixture  than  the  other,  or  the  two  will  have  the 
same  mixture,  according  to  the  order  in  which  they  aspire. 
If  cylinder  1,  Fig.  8,  takes  the  first  aspiration,  it  will  re- 
ceive the  gasoline  condensed  at  points  a  and  b,  while  cylin- 


formed  it  was  necessary  to  have  a  curved  pipe  from  the 
carbureter  to  the  intake  port  (Fig.  2)  and  it  was  advisable 
that  the  curve  be  made  as  easy  as  possible.  A  much  higher 
efficiency  is  obtainable  with  the  arrangement  shown  in 
Fig.  1  than  with  Fig.  2. 

Twin  Cylinder  Vertical  Engine  Practice 

For  twin  cylinder  vertical  engines  the  type  of  manifold 
varies  according  to  whether  the  throws  are  at  360  degrees 

(Fig.  3)  or  at  180  degrees  (Fig.  4).  With  throws  at  360 
degrees  the  manifold  should  be  laid  out  according  to  Fig.  5, 

(a.)  being  the  valve  of  the  first  cylinder,  and  (b)  the  valve 
of  the  second  cylinder.  It  is  advantageous 
to  have  an  internal  intake  manifold,  sur- 
rounded by  the  circulating  water,  the  heat 
thus  obtained  being  sufficient  to  maintain 
the  gases  at  a  sufficient  temperature  to  pre- 
vent condensation.  On  some  engines  with 
thermo-syphon  water  circulation  and  in- 
clined to  run  rather  hot,  this  heating  may 
be  excessive  in  summer  but  in  winter  it 
gives  every  advantage. 

The  manifold  of  a  two-cylinder  engine 
with  throws  at  180  degrees,  as  shown  in 
Fig.  4,  should  not  be  dealt  with  in  the  same 
way,  for  there  are  not  the  same  intervals 
between  the  two  aspirations  as  in  an  engine 
with  cranks  at  360  degrees.  The  length  of 
time  during  which  the  gases  remain  still  in 
the  intake  manifold  is  not  the  same  for  the 


der  2,  aspiring  immediately  afterwards,  will  get  no  con- 
densed gasoline,  and  consequently  will  have  a  weaker  mix- 
ture. On  the  other  hand,  if  cylinder  2,  on  Figs.  7  and  8, 
is  the  first  to  aspire,  it  will  only  take  up  the  gasoline  con- 
densed at  points  a,  while  the  liquid  fuel  at  b  will  be  drawn 
into  cylinder  1. 

This,  therefore,  should  form  the  basis  of  the  firing  order 
for  engines  of  this  type,  as  well  as  for  four,  six  and  eight 
cylinders  in  line  with  one  or  several  carbureters.  This 
matter  can  readily  be  controlled  on  an  engine  with  an  ex- 
ternal unheated  manifold,  when  it  will  be  found  that  the 
two    cylinders    will    stand    quite    a    different    carbureter 
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setting  than  would  be  required  under  other  conditions. 

When  the  whole  of  the  intake  manifold  is  inside  the 
water  jacket  there  is  much  less  tendency  for  gasoline  to 
condense  and  little  trouble  is  experienced  in  this  connec- 
tion. Twin  cylinder  V-type  engines,  with  carbureter  and 
intake  manifold  mounted  as  in  Figs.  9  and  10,  are  particu- 
larly susceptible  to  the  defects  mentioned  above,  and  vari- 
ous devices  are  adopted  to  overcome  these,  without  com- 
plete success,  however. 

With  an  intake  manifold  as  shown  in  Fig.  11,  the  same 


very. defective  manifolds.  An  example  of 
this  is  given  in  Fig.  13,  where  the  long  un- 
heated  pipe  above  the  carbureter  tends  to- 
wards excessive  condensation,  and  the 
pocket  above  the  valves  completely  upsets 
the  mixture.  With  an  intake  manifold  of 
this  type  it  is  impossible  to  get  slow  run- 
ning, and  starting  in  winter  is  always  dif- 
ficult, for  there  is  insufficient  gas  velocity 
to  carry  along  the  liquid  fuel  deposited  in 
the  pipe.  Another  old  type,  but  still  in  use 
on  some  cars,  is  shown  in  Fig.  14.  This 
has  many  defects,  notable  among  them  be- 
ing the  point  ('&)  where  fuel  condenses, 
making  starting  and  slow  running  difficult. 
With  a  manifold  of  this  type  an  improve- 
ment is  obtained  by  the  device  shown  in 
Fig.  15.  The  large  diameter  tube  a  carries 
air  only,  the  rich  mixture  being  taken 
through  the  small  diameter  tube  c  as  far  as 
the  point  where  the  branches  are  formed  for  the  different 
valve  ports.  In  addition  to  this,  the  part  d,  where  there 
would  normally  be  a  tendency  for  fuel  to  condense,  is 
heated  by  the  water  jacket. 

Very  few,  if  any,  engines  are  now  built  with  external 
carbureter  on  the  opposite  side  to  the  valves,  for  better 
results  can  be  obtained,  by  reason  of  the  shorter  pipes, 
with  the  carbureter  on  the  valve  side  of  the  engine. 

The  manifold  indicated  in  Fig.  16  has  all  the  incon- 
veniences of  the  unheated  external  manifold  for  twin  cylin- 
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Fig.   13 


defects  are  encountered  as  in  twin  cylinder  vertical  engines 
at  180  degrees,  shown  in  Fig.  4,  with  the  intake  manifold 
of  Fig.  5.  Some  improvement  is  obtained  by  water  jacket- 
ing the  manifold,  as  shown  in  Fig.  11,  or  by  having  a  fairly 
long  vertical  branch,  as  indicated  in  Figs.  9  and  10.  An- 
other type  of  manifold  is  shown  in  Fig.  12,  where  an  in- 
ternal tube  balances  the  two  columns  of  gas  and  prevents 
condensation. 

Old  Types 

Many  old  type  four-cylinder  engines  still   in  use  have 


•iq.  14  Fig.  15 

der  engines  shown  in  Fig.  5,  for  one  of  the  cylinders  in 
each  group  is  always  more  richly  supplied  than  the  other. 
Fig.  17  gives  a  type  of  intake  manifold  suitable  for  an  en- 
gine with  separate  cylinders. 

Firing  order  should  be  2-1-3-4,  in  accordance  with  the 
theory  illustrated  in  Fig.  8.  In  this  way  cylinder  (1)  can 
receive  gas  of  the  same  richness  as  cylinder  (2),  and  the 
same  applies  to  cylinders  4  and  3.  With  the  lay  out  shown 
in  Fig.  16  this  is  impossible. 

The  adoption  of  block  cast  cylinders  has  contributed  con- 
siderably to  the  improvement  of  intake  manifolds.     For- 
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merly  the  heating  was  secured  by  a 
by-pass  from  the  circulating  water, 
with  pipes  of  small  diameter  which 
were  liable  to  become  choked,  or  with 
hot  muffs  from  the  exhaust,  which 
gave  too  much  heat  and  frequently 
failed  to  operate  satisfactorily. 

Since  the   introduction   of   internal 
manifolds  surrounded  by  the  circulat- 
ing water  the  efficiency  of  automobile 
engines    has    been    considerably    im- 
proved.    Figs.  18  and  19  show  an  in- 
ternal  water   heated   manifold   placed 
externally  to  the  valves.     This  should 
be  compared  with  the  more  satisfac- 
tory layout  illustrated  in  Figs.  20,  21, 
and  22.    The  manifold  in  Figs.  20  and 
21  is  designed  for  a  gas  velocity  at  the  carbureter  mouth 
of  230  feet  per  second,  of  220  feet  per  second  at  the  point 
b,  and  210  feet  in  the  valve  ports.     It  will  be  noticed  that 
the  carbureter  is  placed  at  the  lowest  point  and  the  gas 
takes  an  upward  direction  during  the  whole  of  its  course, 
so  that  any  particles  which  may  be  condensed  will  be  car- 
ried along  with  regularity.     Particularly  for  cold  weather 
service  this  is  a  most  satisfactory  manifold,  for  the  mix- 
ture is  maintained  at  a  reasonable  temperature  while  in 
formation  and  until  it  passes  into  the  cylinders.    The  mani- 
fold shown  in  Fig.  22  is  certainly  an  improvement  on  the 
preceding    one,    for   the    length    of   the   gas    passages    is 
reduced. 

In  order  to  secure  successful  and  economical  operation. 
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the  intake  manifold  should  be  of 
uniform  diameter  and  have  no 
sharp  bends,  and  particularly  no 
right  angle  bends  at  the  valve  ports 
such  as  are  shown  in  Fig.  13.  Sud- 
den variations  in  the  diameter  of 
the  gas  passage  cause  expansion  of 
the  gases  and  provoke  condensa- 
tion. A  manifold  design  which  has 
proved  satisfactory  for  overhead 
valve  engines  is  shown  in  Figs.  23 
and  24. 

Six-Cylinder  Motor  Manifolds 

Intake  manifolds  for  six-cylinder 
motors  differ  in  principle  according 
to  the  layout  of  the  crankshaft. 
The  two  arrangements  shown  in 
Figs.  25  and  26  are  common  prac- 
tice. The  firing  order  for  a  crank- 
shaft of  the  type  shown  in  Fig.  25 
can  be  1-3-5-6-4-2,  or  1-4-2-6-3-5. 
For  the  crankshaft  shown  in  Fig. 
26  the  firing  orders  are  either 
1-5-3-6-2-4  or  1-2-4-6-5-3.  The  order 
most  commonly  adopted  by  Euro- 
pean manufacturers  is  1-5-3-6-2-4, 
shown  in  Fig.  26  followed  by  the 
order  1-3-5-6-4-2  indicated  in  Fig. 
25. 

In  deciding  the  firing  order  of 
the  cylinders  it  is  necessary  not 
only  to  take  into  consideration  the 
question  of  the  intake  manifold,  but 
also  the  working  conditions  of  the 
crankshaft.    In  laying  out  the  order 
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in  which  the  aspirations  shall 
take  place,  the  principles  of  con- 
densation of  fuel  which  have  been 
explained  in  connection  with  twin 
cylinder  engines  at  180  degrees 
should  be  kept  in  mind. 

The  use  is  fairly  common  among 
European  manufacturers  of  six- 
cylinder  engines  of  two  carbur- 
eters, one  for  each  group  of  three 
cylinders,  these  two  carbureters 
either  being  entirely  distinct  or 
having  a  common  float  chamber. 

Experience  has  shown  that  with 
an  external  manifold  having  in- 
sufficient heating  it  is  very  diffi- 
cult to  avoid  slight  variations  in 
the  composition  of  the  mixture 
from  cylinder  to  cylinder.  The 
manifolds  shown  in  Figs.  27  and 
28,  for  instance,  cannot  give  good 
results,  for  these  long  pipes  cause 
condensation,  and  the  liquid  fuel 
is  always  aspired  by  the  same 
cylinder,  which  becomes  choked 
with  gasoline.  Fig.  29  is  another 
defective  arrangement,  by  reason 
of  its  two  long,  unheated 
branches. 

Satisfactory  results  can  be  ob- 
tained from  the  manifold  shown 
in  Fig.  30,  if  the  firing  order  is 
1-5-3-6-2-4;  the  flow  of  gas 
changes  in  its  direction  at  each 
aspiration,  the  cylinders  3  and  4 
then  2  and  5  being  fed  with  the 
greater  facility.  This  arrange- 
ment has  been  adopted  by  Delage 
for  his  overhead  valve  sporting 
type  car  with  external  manifold. 

Another  Firing  Arrangement 

When  the  firing  order  is  1-3-5- 
6-4-2,  the  arrangements  of  intake 
manifold  most  commonly  adopted 
are  those  shown  in  Figs.  31  and 
32,  both  of  which  are  satisfactory, 
for  they  give  practically  equal 
lengths  of  pipe  for  cylinders  2,  3, 
4  and  5.  There  is  a  greater  lenpth 
for  cylinders  1  and  6,  but  this 
does  not  appreciably  affect  their 
operation,  for  as  they  are  followed 
by  ( heir  neighboring  cylinders  2 
and  5,  there  is  no  change  of  direc- 
tion of  the  gas  in  the  manifold. 
This  general   arrangement   is   al- 


most essential  when  a  single  carbureter  is  used.  Fig.  33, 
although  found  on  certain  cars,  has  little  to  recommend  it. 

If  two  carbureters  are  employed  it  would  be  difficult  to 
get  a  better  arrangement  than  that  shown  on  Fig.  34, 
which  is  the  general  layout  adopted  on  the  six-cylinder 
Hispano-Suiza,  the  only  difference  being  that  instead  of 
two  independent  carbureters,  a  double  type  with  a  common 
float  chamber  is  employed. 

With  six-cylinder  engines  having  internal  manifolds  it 
is  rather  difficult  to  ascertain  what  variations  are  taking 
place  in  the  supply  of  gas  to  the  different  cylinders,  and 
only  a  certain  notion  can  be  obtained  when  starting  up 
with  the  engine  cold.  For  this  type  of  engine  two  mani- 
fold arrangements  are  common,  namely  the  one  shown  in 
Fig.  35  when  the  firing  order  is  1-4-2-6-3-5,  and  the  one 
shown  in  Fig.  36  with  the  firing  order  1-5-3-6-4-2.  For 
small  engines  with  comparatively  small  intake  pipes,  the 
operation  is  practically  perfect  with  these  two  layouts, 
and    it   is    impossible   to   detect   any   substantial   varia- 
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tion  in  the  mixture  as  between  the  different  cylinders. 

Six-cylinder  engines  with  internal  manifold  and  two  car- 
bureters can  be  laid  out  according  to  Fig.  37,  when  the 
firing  order  is  1-5-3-6-2-4.  This  particular  layout  is 
adopted  by  Delage  for  his  stock  six-cylinder  model  with 
internal  manifold.  Undoubtedly  this  arrangement  is  more 
satisfactory  from  an  operating  and  efficiency  standpoint 
than  those  shown  in  Figs.  35  and  36,  but  it  is  a  more  costly 
production  job,  by  reason  of  the  two  carbureters  and  their 
combined  throttle  control.  Theoretically  a  single  car- 
bureter is  preferable,  but  practice  has  shown  that  better 
results  are  obtained  with  a  carbureter  for  groups  of  three 
or  four  cylinders  used  on  a  multi-cylinder  engine. 

Eight-cylinder-in-line  engines  operate  like  two  four- 
cylinder  engines  in  line  with  the  crankshafts  at  90  degrees 
and  with  two  carbureters.  Generally  the  manifold  of 
each  group  is  laid  out  as  for  a  four-cylinder  engine.  On 
certain  high  speed  motors  use  has  been  made  of  three 
carbureters,  a  small  one  supplying  the  mixture  for  slow 
running,  and  two  large  ones  coming  into  operation  to- 
gether with  the  small  one,  at  high  engine  speeds.     Fig. 


38  shows  this  arrangement  on  a  European 
eight-cylinder-in-line  engine  of  85  by  140 
mm.  In  this  engine  each  group  of  four 
cylinders  is  fitted  with  a  42  mm.  carbure- 
ter which  feeds  through  the  big  intake 
valves  of  each  cylinder,  while  the  small  in- 
take valves  of  the  eight  cylinders  are  fed 
from  a  single  36  mm.  carbureter  through  a 
manifold  uniting  these  eight  valves. 

It  has  not  been  possible  to  get  really  sat- 
isfactory   results    on    eight-cylinder   V    en- 
gines with  a  single  carbureter.     Although 
it  is   reasonable  to   suppose  that  a   single 
carbureter,  as  shown  in  Fig.  39,  giving  the 
quantity   of   gas    required    for  the   engine, 
should   enable   the   same   power   to   be   ob- 
tained as  with  two  single  or  one  dual  carbureter,  tests  have 
shown  that  the  dual  carbureter  arrangement,  as  shown  in 
Fig.  22,  gives  the  better  results. 

It  is  not  only  necessary  to  consider  gas  velocities  and 


the  possibility  of  condensation  in  the  gas  passages,  which 
upset  the  mixture,  but  account  must  be  taken  of  changes 
of  direction  at  the  main  fork  above  the  carbureter.  When 
the  direction  of  gas  flow  is  changed  condensation 
takes  place.  As  a  consequence  the  mixture 
distributed  to  the  different  cylinders  ceases 
to  be  uniform,  and  there  are  no  reliable 
means  of  determining  which  cylinder  or 
cylinders  are  being  ill  supplied.  These  de- 
fects  can  best  be  overcome  by  the  use  of  one 
carbureter  tor  each  group  of  four  cylinders, 
oi-  by  a  dual  carbureter.  The  preferable 
firing  order  is  that  shown  in  Fig.  II.  The 
manifold  should  he  water  heated. 
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Review  of  Engineering  Features  of 
British  Motorcycles 

Vickers,  one  of  the  best  known  British  engineering  firms,  has  entered 
the  motorcycle  field  with  a  two-stroke  V  engine  for  the  Enfield  machine. 
Ladies  models  have  been  introduced  by  the  manufacturers  of  several 
lightweight  machines.     America  well  represented  in  Olympia  show. 

By  M.  W.  Bourdon 


THE  entrance  of  Vickers.  the  well-known  engineering 
firm,  into  the  motorcycle  field  and  the  appearance 
of  several  ladies'  models  comprise  two  important 
features  of  the  recent  British  motorcycle  show.  Inter- 
esting engineering  features  appeared  on  a  number  of 
models,  while  changes  in  the  method  of  lubricating  two- 
stroke  engines  are  common. 

The  Vickers  entry  thus  far  consists  only  of  a  twin- 
cylinder  V  engine  for  Enfield  machines.  Several  other 
prominent  British  car  manufacturers  have  also  become 
interested  in  the  motorcycle  industry.  Chief  among 
these  are  Sunbeam,  Humber  and  Rover,  though  these  are 
all  firms  which  graduated  into  the  automobile  industry 
from  the  manufacture  of  pedal  cycles.  The  designers  of 
their  motorcycles  are  chiefly  the  men  who  were  respon- 
sible also  for  their  present  pedal  bicycles. 

Several  makers  of  lightweight  machines  have  intro- 
duced a  lady's  model.  The  frame  is  not  looped  as  in 
ladies'  pedal  cycles,  but  merely  has  the  top  tube  inclined 
considerably  so  that  it  runs  into  the  saddle  tube  about 
midway  in  the  length  of  the  latter.  Motorcycling,  not 
only  on  lightweights,  but  also  on  some  of  the  heavier 
side-car  machines,  is  becoming  increasingly  popular 
among  women  of  all  classes  and  of  ages  well  into  and 
often  beyond  the  forties.  A  woman  riding  a  man's  ma- 
chine occasions  no  remark,  but  while  some  makers,  there- 
fore, decline  to  standardize  a  special  model,  others  be- 
lieve that  a  wider  field  will  be  exploited  by  doing  so. 

Business  in  the  British  motorcycle  industry  was  ex- 
tremely slack  during  the  two  months  preceding  the 
November  show  at  Olympia,  but  it  has  never  for  a  mo- 
ment been  suggested  that  this  has  been  due  to  the  market 
having  reached  a  state  of  saturation;  it  has  been  felt 
that  orders  were  being  held  in  abeyance  for  two  reasons 
(  1  )  an  anticipation,  or  rather  a  hope,  that  a  general 
reduction  in  prices  would  occur  on  the  opening  of  the 
show,  and  (2)  a  doubt  as  to  whether  or  not  any  radical 
changes  in  design  would  be  in  evidence  in  1921  models. 
There  has  been  no  ground  for  either;  prices  have  barely 
fluctuated,  decreases  and  increases  having  occurred  only 
olated  cases,  and  even  then  have  been  small,  while 
in  the  case  of  established  makes  variations  in  design 
have  no1  been  pronounced. 

With  certain  exceptions,  to  be  referred  to  later,  the 
v-  nf  the  past  12  months  are,  therefore,  very  dis- 
ineering  point  of  view.  Improve- 
ments in  detail  were  to  be  seen  on  almost  every  stand, 
but  development  in  gereral  has  hardly  occurred;  in 
fact,  there  are  not  a  few  individuals,  whose  opinions 
are  worthy  of  some  respect,  who  maintain  that  develop- 
ment   in    certain    directions    has    gone    too    far    in    the 


present-day  motorcycle.  The  latter  has  been  increased 
in  power  and  speed  and  improved  in  suspension  and 
equipment  until,  with  a  side-car  attached,  it  has  become 
as  weighty  and  cumbersome  as  a  light,  two-seated,  four- 
wheeled  car,  without  the  cleanliness  of  outline,  ease  of 
cleaning  and  protection  of  the  occupants  and  power 
plant  afforded  by  the  latter.  Further,  in  economy  of 
running  it  provides  little  or  no  advantage  over  the  minia- 
ture four-wheeler,  which  frequently  covers  50  miles  on 
an  Imperial  gallon  of  fuel,  a  consumption  no  more  than 
equalled  by  some  of  the  big  side-car  outfits.  In  speed 
and  hill-climbing  abilities  only  do  the  latter  excel. 

There  were,  however,  at  Olympia  two  machines  which 
contain  the  germ  of  an  idea  for  a  new  type  of  motorcycle 
for  general  purposes,  a  solo  machine  primarily,  but  one 
capable  of  carrying  two  passengers  tandem  fashion.  At 
present  the  two  machines  in  question  are  little  better 
than  glorified  scooters,  but  though  they  differ  very 
widely  in  constructional  details,  both  contain  the  funda- 
mentals of  a  practical  type,  with  a  screened  engine, 
completely  sprung  frame  of  simple  design,  concealed 
controls  and,  generally,  a  motorcycle  with  many  of  the 
characteristics  of  a  car.  Further  and  detailed  refer- 
ences to  these  machines  and  their  possibilities  of  devel- 
opment occur  later  in  this  report.  Meanwhile,  dealing 
with  the  motorcycles  as  one  found  them  at  Olympia,  a 
very  pronounced  tendency  brought  out  by  the  show  as 
a  whole  is  the  increasing  popularity  of  lightweight  ma- 
chines, thus  continuing  a  tendency  which  commenced 
about  1913.  While  there  is  no  generally  recognized  defi- 
nition of  a  lightweight  motorcycle  in  Great  Britain,  it  is 
usually  assumed  to  be  one  having  an  engine  of  less  than 
15  cubic  inches  engine  capacity,  but,  strictly  speaking, 
this  classification  is  misleading,  for  many  machines  of 
less  than  that  capacity  are  outside  the  pale  in  weight. 

Lightweights  and  Taxation 

The  popular  type  of  lightweight  is  one  weighing  less 
than  200  lb.,  and  there  have  been  marked  endeavors 
recently  to  lower  the  weight  here  and  there  so  as  to 
bring  machines  previously  weighing  over  200  lb.  within 
that  figure.  These  endeavors  have  been  encouraged  by 
the  fact  that  on  January  1  the  new  scale  of  automobile 
taxation  comes  into  force,  and  in  respect  of  motorcycles 
this  will  render  machines  under  200  lb.  liable  to  an 
annual  tax  of  $7.50,  whereas  machines  over  200  lb. 
will  be  taxed  $15.  But  the  true  lightweight  machine  is 
well  within  the  maximum,  and  in  its  simplest  form — 
namely,  with  a  two-cycle  engine  of  about  2%  hp.,  single 
speed  belt  drive  and  24x2"  ■'.-in.  wheels — is  less  than 
150  lb. 
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But  while  an  increasing  number  of  manufacturers 
are  standardizing  a  lightweight  model,  none  has  dis- 
carded heavier  and  more  powerful  single-  and  twin- 
cylinder  types.  In  fact,  some  have  increased  their  range 
by  adding  a  6-  to  8-h.p.  model  with  twin-cylinder,  50-deg. 
Vee  or  horizontally  opposed  engine.  For  instance,  Rudge 
has  come  out  with  a  new  Vee-engined  model  with  all- 
chain   drive.  ' 

There  is  a  tendency  to  strengthen  up  some  of  the  larger 
lightweights  originally  intended  for  solo  work  to  make 
them  suitable  for  light  side-car  attachments.  It  has 
been  found  that  users  of  lightweights  persist  in  fitting 
side-cars,  so  several  makers  have  thought  it  advisable 
to  recognize  this  fact  and  strengthen  the  frames  to 
render  them  more  suitable  for  passenger  work. 

Scooters  and  Motorized  Bicycles 

Although  the  motor  scooter  has  not  appealed  to  the 
public  to  an  extent  justifying  the  ambitious  output  plans 
of  the  number  of  firms  who  introduced  them  in  1919, 
it  has  had  a  certain  vogue  and  was  represented  on  five 
stands  at  Olympia.  A  seat  is  now  general,  but  as  a  type 
no  development  has  occurred,  except  in  the  cases  already 
mentioned. 

Motorized  bicycles  and  pedal  cycle  motor  outfits  are 
in  evidence.  Of  the  former  the  J.  E.  S.  has  a  stiffened 
frame,  spring  forks  and  a  1%-h.p.  engine,  both  two- 
stroke  and  four-stroke  types  being  used,  the  latter  with 
superimposed  valves.  They  have  a  direct  belt  drive  to 
the  back  wheel  with  a  jockey  pulley  for  belt  adjustment. 
In  motor  outfits,  the  Simplex  unit  has  a  1-h.p.,  horizontal, 
two-stroke  engine  and  a  combined  fuel  and  oil  tank 
mounted  as  a  unit  on  two  pairs  of  tubular  stays  over  the 
rear  wheel,  with  a  chain  drive  to  a  large  sprocket  secured 
either  to  the  wheel  spokes  or  rim.  A  single  speed  only 
is  provided,  with  a  hand-operated  friction  clutch  within 
the  driving  sprocket. 

Standardization  Lacking 

There  is  no  evidence  of  real  endeavor  to  reduce  the 
production  costs  of  any  of  the  big  range  of  types  made 
by  British  firms,  and  there  is  no  indication  of  any  co- 
operation to  standardize  either  frames  or  wheels,  and 
no  increased  use  of  stock  engines  or  gear-sets.  The  ma- 
jority of  firms  make  their  own  engines,  only  38  per  cent 
of  the  latter  being  stock  jobs.  Percentages  are  reversed 
in  the  case  of  gear-sets,  and  55  per  cent  are  of  stock 
type.  In  four-stroke  engines  the  most  popular  stock 
make  is  the  J.  A.  P.,  which  is  supplied  in  many  sizes; 
in  two  strokes  the  Villiers  is  favored.  Of  gear-sets, 
Sturmey  Archer  supplies  80  per  cent  of  those  that  are 
not  made  by  the  motorcycle  manufacturer.  Spring  front 
forks  are  frequently  stuck  designs,  but  no  other  main 
detail  is  standardized.  Frame  design  is  still  very  in- 
volved and  costly;  no  development  in  pressed  steel 
frames  has  occurred  since  the  introduction  of  the  Pullin, 
described  in  Automotive  Industries  last  summer.  There 
are  three  or  four  firms  who  specialize  in  the  production 
of  frames ;  but  the  latter  are  not  stock  jobs ;  they  are 
made  by  these  specialists  to  the  design  of  small  assem- 
blers, each  of  whom  has  his  own  ideas  concerning  shape, 
size  and  general  lay-out. 

Rear  springing  for  frames  is  developing  very  slowly, 
and  designs  air  usually  distinctly  complicated  and  costly 
to  produce.  There  is  no  observable  endeavor  to  cope 
with  heavier  fuels,  and  a  large  proportion  of  standard 
ines,  even  new  models,  have  no  provision  for  heat- 
'  her  the  air  or  the  carbureter,  except  the  proximity 
of  the  latter  to  the  cylinders.  Brakes  are  improving 
slowly,  but  there  is  still  plenty  of  scope  for  further  de- 
velopment; the  same  applies  to  the  mudguarding  of  the 


smaller  solo  machines,  though  in  the  larger  types  and 
in  side-car  outfits  guards  run  up  to  8  in.  in  width. 

Flexible  Side-car  Attachments 

In  side-car  design  there  is  very  little  development  to 
report  as  compared  with  twelve  months  ago.  There  is, 
however,  a  tendency  to  provide  a  flexible  coupling  be- 
tween the  cycle  frame  and  side-car  chassis  in  order  to 
prevent  broken  frame  tubes  owing  to  the  stresses  im- 
posed through  the  side-car  chassis  from  its  wheel.  This 
aim  is  attained  by  Beardmore  by  connecting  the  side- 
car axle  to  the  frame  through  the  medium  of  a  short, 
laterally  arranged  laminated  spring  which  displaces  a 
section  of  the  usual  steel  tube;  upon  the  axle  the  body 
is  mounted  with  Cee  springs,  intervening  in  the  usual 
way,  the  front  part  of  the  body  being  spring  mounted 
on  the  rigidly  supported  chassis.  Two-seated  side-cars 
(tandem  or  side-by-side  seats)  are  now  rarities. 

Side-car  taxicabs  are  now  running  in  three  British 
towns,  Birmingham,  Nottingham  and  Glasgow;  the 
standard  side-car  machine  is  used  usually  with  an  8-h.p. 
Vee  twin  engine,  but  a  special  two-seated  body  is  fitted 
with  a  sedan  or  folding  top. 


Pr-ssed   steel   rear  stand   of   Beardmore   machine 

Xo  maker  has  yet  standardized  electric  lighting,  but 
practically  all  of  those  producing  machines  over  3  h.p. 
and  several  of  those  making  smaller  types  are  prepared 
to  fit  a  dynamo  lighting  equipment  at  an  extra  charge. 
When  electric  lighting  is  used  a  combined  magneto  and 
dynamo  is  becoming  popular,  two  of  the  most  widely  used 
outfits  being  the  Lucas  Magdymo,  which  has  two  "arma- 
tures, and  the  M-L  Maglita,  which  has  one  armature 
generating  the  lighting  current  and  a  stationary  ignition 
coil  in  the  magnetic  circuit. 

An  addition  has  been  made  to  the  names  of  important 
engineering  firms  associating  themselves  with  motorcycle 
production.  B.  S.  A.  has  for  many  years  made  complete 
machines;  the  show  of  1919  saw  the  introduction  of  the 
Beardmore  3%-h.p.,  two-stroke  machine  with  a  number 
of  novel  and  commendable  features,  such  as  the  use  of 
pressed  steel  for  a  fuel  tank  forming  the  top  member  of 
the  frame,  unit  power  plant  and  laminated  springs,  back 
and  front. 

Individual  and  Aggregate  Outputs 

The  great  majority  of  British  makers  of  motorcycles 
are  quite  small  firms  who  consider  they  have  done  well 
y  reach  an  output  of  300-400  per  annum.  There 
are  only  two  whose  output  is  believed  to  approach  five 
:  namely,  Triumph  and  Douglas,  both  having 
probably  turned  out  a  similar  number  ince  last  show. 
approximately  8000  machines  each.  Bui  as  with  cars, 
SO  with  motorcycles,  British  makers  are  very  secretive 
concerning  outputs.     It  is  estimated,  however,  that  the 
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aggregate  number  produced  during  1920  will  be  approxi- 
mately 50,000  from  all  plants,  which  averages,  roughly, 
500  each. 

Engines 

Dealing  specifically  with  the  engineering  features  of 
British  motorcycles  in  general,  it  may  be  said  that,  while 
for  lightweights  having  engines  up  to  2%  h.p.,  two-cycle 
engines  with  crankcase  compression  are  used  in  45  per 
cent  of  cases;  this  form  of  motor  is  not  made  above  3  h.p. 
except  in  isolated  cases.  Nevertheless,  the  two-stroke 
motorcycle  engine  up  to  41/2  h.p.  has  shown  itself  to  be 
quite  satisfactory  under  normal  conditions  of  use.  A 
machine  with  an  engine  of  this  type  and  power,  having 
a  bore  and  stroke  of  85  x  88  m.m.,  was  introduced  at 
last  year's  show.  This  is  the  4i;>-h.p.  Dunelt,  which  has 
a  two-stroke  crankcase  compression  engine,  three-speed 


Four   semi-elliptic    springs    supporting    A.    J.    S.    saddle 

independently  of  frame.     Springs  are  anchored  to   rear 

luggage   carrier 

gear-set  and  chain  and  belt  transmission.  It  weighs, 
complete,  260  lb.,  and  put  up  some  excellent  performances 
in  last  year's  big  trials. 

The  Scott  is  another  example  of  a  comparatively  high 
horsepower  two-cycle  engine,  but  this  has  two  water- 
cooled  cylinders,  73x63.5  m.m.  This  also  stood  out 
very  prominently  in  the  big  trials  of  1920.  But,  gen- 
erally speaking,  the  four-cycle  engine  is  still  by  far  the 
more  popular  system,  some  80  per  cent  of  all  machines 
having  this  type  of  engine. 

There  are  only  isolated  examples  of  engines  with  more 
than  two  cylinders.  A  new  machine  appeared  at  Olympia 
with  a  four-cylinder  motor.  This  is  the  first  British 
motorcycle  to  have  a  four-cylinder  engine,  and  it  is  be- 
lieved to  be  the  first  of  any  nationality  of  such  an  ad- 
vanced design  as  to  embody  overhead  valves  and  cam- 
shaft, aluminum  cylinders  with  steel  liners  and  certain 
other  features  hitherto  only  associated  with  car  engines. 
The  transmission  of  this  new  machine  is  also  distinctly 
unusual,  for  from  the  three-speed  gear-set  skew  gearing 
conveys  the  drive  to  a  countershaft  and  thence  by  roller 
chain  to  the  rear  wheel.  There  is  one  example  of  a 
British  motorcycle  with  a  three-cylinder,  radial,  air- 
cooled  motor.  This  also  is  an  experimental  production 
and  did  not  appear  at  Olympia. 

Number  and  Arrangement  of  Cylinders 

Apart  from  these  isolated  examples,  62  per  cent  of 
British  motorcycle  engines  have  only  one  cylinder.  Of 
the  remaining  38  per  cent  with  two  cylinders,  25  per  cent 
are  of  the  horizontally  opposed  type.  This  represents 
a  small  increase  in  the  latter  from  12  months  ago,  and 
for  the  first  time  an  engine  maker,  Coventry  Victor,  has 
a  stock  engine  with  opposed  cylinders;  at  present  it  is 
being  used  only  by  three  or  four  small  firms  with  a 
total  output  of  under  a  dozen  per  week.  The  one  example 
of  a  two-cylinder  opposed  engine  having  the  crankshaft 


longitudinally  arranged  has  dropped  out  since  last  year, 
for  the  A.  B.  C.  machine,  which  had  an  engine  thus  ar- 
ranged, is  not  now  being  made,  its  manufacturers  having 
closed  down  owing  to  financial  difficulties.  Bradshaw, 
the  designer  of  the  A.  B.  C.  motorcycle  and  the  A.  B.  C. 
(e.  g.,  Dragon  Fly)  aero  engines,  has  come  out  with  a 
new  horizontally  opposed,  two-cylinder,  overhead-valve 
engine  on  novel  lines.  This  is  described  separately  in 
this  report  and  its  peculiar  features  are  worthy  of  care- 
ful consideration. 

Only  24  per  cent  of  British  motorcycle  engines  have 
detachable  heads,  and  side  valves  are  well  in  the  ma- 
jority, 68  per  cent  being  of  this  type,  while  only  6  per 
cent  have  overhead  valves  and  6  per  cent  inlet  over 
exhaust,  the  remaining  20  per  cent  being  of  the  valveless, 
two-cycle  pattern. 

One  well-known  maker,  Quadrant,  has  a  side-valve 
engine  with  the  valves  set  at  90  deg.  from  one  another 
in  the  circumference  of  the  cylinder  bore.  The  exhaust 
valve  is  in  front  of  the  cylinder  and  the  inlet  at  the 
side;  thus  the  pocket  of  the  former  is  equally  cooled 
on  each  side,  tending  to  prevent  distortion  of  the  seat. 
The  inlet  cam  is  integral  with  one  of  the  timing  gears 
which  drive  a  lateral  camshaft  arranged  to  operate  the 
exhaust  valve. 

Distribution  gearing  on  nearly  all  makes  is  of  the 
straight-toothed  pinion  type,  a  long  train  of  wheels  often 
occurring.  In  one  case,  a  single-cylinder  James,  there 
are  six  pinions  in  all,  but  in  isolated  cases  a  roller  chain 
is  utilized. 

Engine  Bearings 

The  plain  bush  for  crankshaft  and  big-end  bearings 
is  slowly  being  displaced  by  ball  and  roller  types.  The 
majority  of  recently  introduced  models  have  ball  bear- 
ings for  the  crankshaft  and  roller  bearings  for  the  big 
ends,  and,  while  J.  A.  P.  engines  in  the  larger  sizes  have 
normally  plain  journals,  they  are  also  supplied  with  a 
ball  bearing  on  the  pulley  or  chain  sprocket  side  and  a 
plain  bearing  at  the  other  end  of  the  shaft.  The  fact 
that  this  maker  also  favors  plain  bearings  for  the  big 
end  accounts  for  the  fact  that  61  per  cent  of  engines 
are  fitted  with  this  type  of  connecting  rod  bearing.  If 
J.  A.  P.  were  ruled  out,  the  majority  of  big  ends  would 
have  rollers.  However,  J.  A.  P.  cannot  be  ignored,  for, 
as  already  stated,  he  supplies  the  greatest  number  of 
stock  engines.  The  following  percentages,  therefore, 
apply  to  British  motorcycle  engines  of  all  sizes:  Of 
crankshaft  bearings  45  per  cent  are  plain  bushes,  36 
per  cent  ball,  13  per  cent  roller,  while  6  per  cent  of 
engines  have  ball  and  plain.  Of  big  ends  61  per  cent 
have  plain  bearings,  36  per  cent  rollers  and  3  per  cent 
balls. 

Cylinder  and  Crankcase  Construction 

With  the  exception  specified,  cylinders  are  invariably 
of  cast  iron  with  circumferential  radiating  fins.  Usually 
they  are  secured  by  four  studs  and  nuts  to  the  top  of 
the  aluminum  crankcase,  which  is  vertically  divided  at 
right  angles  to  the  crankpin  axis.  In  one  instance,  the 
Corona,  a  new  job  with  a  planned  output  of  but  500  per 
annum,  the  cast-iron  cylinder  and  crankcase  are  cast 
;>s  a  unit,  with  the  exception  of  an  end  plate  of  aluminum 
for  the  crankcase.  While  in  four-stroke  engines  a  pair 
of  internal  flywheels  are  normal  with  a  coupling  forming 
the  crankpin,  the  Corona  has  a  single  outside  flywheel, 
in  which  respect  it  resembles  the  two-stroke  motors. 
One  maker  of  a  two-stroke  lightweight  engine  machines 
the  top  of  the  head  off  flat  and  fits  an  aluminum  caD  with 
horizontal  fins,  securing  it  by  a  central  hexagon-headed 
screw. 
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Aluminum  pistons  have  not  secured  much  favor  with 
motorcycle  makers,  and  at  the  present  time  only  2  per 
cent  of  engines  are  so  equipped;  cast  iron  is,  therefore, 
almost  universal  with  three  rings  in  65  per  cent  and  two 
in  35  per  cent.  There  are  several  cases  of  the  total 
number  of  rings  being  divided  between  crown  and  skirt. 
Sunbeam  and  Rudge  engines,  for  example,  have  only 
one  ring  in  the  crown,  the  second  being  near  the  bottom 
of  the  skirt,  where  it  serves  as  a  scraper. 

In  four-cycle  engines  the  flat-top  piston  with  internal 
webbing  is  general,  while  in  two-cycle  motors  the  piston 
has  cast  with  it  a  deflector  to  separate  the  induction 
and  exhaust  gases  when  both  valve  ports  are  open. 

Unlike  British  car  engines,  the  majority  of  those  in 
motorcycles  still  have  the  wrist  pin  fixed  in  the  piston 
bosses.  There  are  only  19  per  cent  otherwise  arranged, 
one-quarter  the  number  of  these  floating  in  both  piston 
and  rod  and  the  remainder  being  fixed  in  the  rod. 

In  some  cases  where  the  wrist  pin  is  fixed  in  the  piston 
no  endeavor  is  made  to  locate  it  except  its  own  good  fit 
in  the  piston  bosses.  Occasionally  one  end  is  slightly 
tapered,  but  not  infrequently  a  parallel  sided  pin  is  used. 
In  B.  S.  A.  engines  the  wrist  pin  is  tapered  at  one  end 
to  fit  a  taper  hole  in  the  boss;  the  latter  has  an  internal 
groove  which  prevents  lateral  movement  through  the 
agency  of  a  spring  wire  ring  located  in  a  corresponding 
groove  around  the  pin. 

The  floating  pin  of  Rudge  engines  is  located  by  a 
spring  wire  ring  in  a  groove  at  each  end  of  the  piston 
boss;  in  other  cases  a  copper  plug  is.  driven  into  the 
bosses  at  each  end. 

Ignition. 

The  magneto  is  universal  for  ignition,  but  in  the  case 
of  the  Villiers  stock  engine,  a  two-stroke  model  with 
the  largest  output  of  this  type  and  fitted  to  over  a  dozen 
different  makes  of  lightweight  machines,  a  flywheel  mag- 
neto is  used.  This  has  stationary  coils  of  large  dimen- 
sions and  a  stationary  contact  breaker,  all  mounted  on  a 
side  plate  around  which  rotate  the  pole  pieces  within 
the  dished  flywheel;  all  parts  including  flywheel  are 
thoroughly  enclosed  by  a  dished  coverplate.  An  advan- 
tage of  this  magneto  is  that  it  has  double  the  range  of 
advance  and  retard  of  the  ordinary  type,  a  feature  of 
great  importance  in  two-stroke  engines,  even  ignoring 
their  comparatively  high  speeds  of  rotation. 

Engine  Lubrication 

Of  engine  lubrication  systems  there  is  almost  endless 
variety,  the  modifications  being  so  diversified  as  to  pro- 
nibit  any  reasonable  classification  being  made;  but  the 
purely  splash  system  occurs  in  the  majority  of  cases, 
the  oil  being  delivered  to  the  crankcase  through  a  sight 
feed  on  the  top  tube,  the  oil  being  brought  to  this  point 
from  the  tank  by  a  semi-automatic  pump.  The  plunger 
of  the  latter  is  intended  to  be  raised  or  depressed  by 
hand,  a  spring  returning  it  to  its  normal  position  and 
delivering  the  oil  under  slight  pressure  to  the  adjustable 
drip  feed  and  thence  by  gravity  to  the  crankcase. 

There  is,  however,  a  slight  tendency  toward  the  elimi- 
nation of  the  separate  oil  tank  and  the  carrying  of  the 
oil  supply  in  the  crankcase  sump.  In  one  or  two  in- 
stances, as  for  example,  the  4%  hp.  two-cylinder  hori- 
zontally opposed  Humber  and  the  single  cylinder  Corona, 
the  oil  in  the  sump  is  delivered  by  a  mechanically  driven 
pump  to  troughs  under  the  big-ends.  But  next  to  the 
simple  splash  the  most  popular  arrangement  is  a  mechan- 
ically driven  pump  in  the  crankcase,  which  is  rotated 
by  reduction  gearing  at  1  30th  to  1 '40th  engine  speed; 
it  draws  oil   slowly   from  the  bottom   of  the   crankcase 


(the  latter  fed  by  drips  from  a  top  tube  tank)  and  de- 
livers it  to  the  drilled  crankshaft  for  main  and  big-end 
bearings,  and  thence  by  splash  to  the  cylinder  walls.  A 
hand  pump  can  be  used  to  send  charges  direct  to  the 
crankcase  to  supplement  the  drip  feed. 

Appreciable  difference  is  apparent  in  the  majority  of 
cases  in  the  method  of  lubricating  two-stroke  engines. 
Until  12  months  ago  the  prevailing  method  was  to  mix 
fuel  and  oil  together  in  certain  proportions  and  to  rely 
upon  the  oil  thus  fed  through  the  carbureter  into  the 
crankcase  with  the  fuel  on  the  suction  stroke.  But  while 
Triumph  and  one  or  two  other  makers  retain  this  system 
the  majority  now  separate  the  oil  and  fuel  supplies. 
The  usual  arrangement  is  a  drip-feed  delivery  to  the 
cylinder  wall,  the  outlet  having  a  non-return  valve,  and 
being  uncovered  by  the  piston  during  the  upper  two- 
thirds  of  its  stroke  and  therefore  delivering  directly  to 
the  crankcase,  the  oil  being  drawn  from  the  pipe  by  the 


Finger  tappet   adjustn 
of     Ariel     engine.       Fii 


partial  vacuum  occurring  below  the  piston  on  its  upward 
movement. 

Levis,  who  may  be  looked  upon  as  the  originator  of 
the  two-stroke  lightweight  machine,  has  a  drip  feed 
supply  to  a  branched  pipe,  one  lead  being  taken  to  the 
cylinder  wall  and  the  other  to  one  of  the  journal  bear- 
ings of  the  crankshaft.  Excess  of  oil  from  the  cylinder 
wall  drains  into  a  gallery  at  the  top  of  the  crankcase 
and  thence  through  an  internal  duct  to  the  other  crank- 
shaft journal  at  the  belt  pulley  end.  The  crankshaft  is 
drilled  and  some  of  the  surplus  in  the  journals  is  car- 
ried by  centrifugal  force  to  the  big-end. 

In  one  case,  the  Precision  stock  engine,  the  main  oil 
supply  is  carried  in  an  aluminum  chamber  forming  a 
side  extension  to  the  crankcase,  but  separate  from  the 
latter.  The  crankshaft  projects  through  its  journal 
bearing  into  this  oil  compartment  and  carries  a  chain 
sprocket  for  the  magneto  driving  chain.  The  latter  is 
enclosed  and  acts  as  a  conveyor  for  the  oil,  lifting  the 
latter  into  troughs  whence  some  of  it  runs  by  gravity 
through  an  adjustable  drip  valve  into  the  cylinder  and 
so  by  suction  to  the  crankcase  on  the  up-stroke  of  the 
piston.  This  arrangement  has  the  advantage  of  keeping 
all  the  oil  in  the  neighborhood  of  the  engine  and  intro- 
duces no  extra  parts,  while  enabling  the  magneto  chain 
to  be  run  in  a  bath  of  lubricant. 

Engine  Starting 

The  foot-operated  lever  ("kick  starter")  is  almost  uni- 
versal where  any  means  of  engine  starting  other  than 
pushing  the  machine  is  provided;  Enfield  is  one  of  iso- 
lated examples  having  a  handle,  while  Rudge  is  unique 
in  having  pedalling  gear  for  starting  the  motor — not 
for  moving  the  machine.  Kick  starters  have  toothed 
quadrants,  which  mesh  when  operated  with  a  pinion;  the 
latter  is  mounted  on  a  quick  thread  and  has  a  face 
ratchet  drawn  into  engagement  with  a  ratchet  on  a 
gear  set  wheel  when  rotation  occurs. 
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Ninety-five  per  cent  of  the  clutches  are  of  the  plate  or 
disk  type.  In  those  used  for  engines  of  small  power,  in 
lightweight  machines,  for  instance,  the  single-driven 
plate  pattern  prevails  with  cork  inserts,  this  being  the 
type  embodied  in  Sturmey-Archer  two-speed  gearsets, 
but  with  engines  over  3  hp.  the  vast  majority  of  clutches 
are  of  the  multi-plate  type,  90  per  cent  of  these  running 
dry  with  fabric  friction  surfaces  against  metal  disks,  the 
remainder  being  metal  to  metal  and  running  in  oil. 

Clutch  control  by  hand  occurs  in  the  vast  majority  of 
machines,  approximately  85  per  cent  being  so  equipped, 
but  in  quite  a  number  of  instances  where  two-speed 
gearsets  are  used  no  friction  clutch  is  provided,  the  gear 
changes  from  low  to  high  being  effected  whilst  the 
throttle  is  closed  or  the  exhaust  valve  is  momentarily 
held  off  of  its  seating  by  the  usual  lifting  device.     This 


Forks  operating  dog 
clutches  of  B.  S.  A.  gear- 
set  are  moved  by  pins  on 
rotary  shaft  working  in 
slot   of   fork   bosses 


absence  of  a  clutch  of  course  prevents  an  engine  being 
started  in  neutral  with  the  machine  stationary  and  a 
gear  engaged  to  move  off;  the  neutral  position  is  only 
utilized  to  wheel  the  machine,  the  engine  being  started 
by  engaging  the  low  gear  and  pushing  or  "paddling." 

There  is  good  reason  for  the  hand  control  of  the  clutch, 
for  with  foot  control  the  rider  is  at  a  disadvantage  in 
not  being  able  to  move  off  from  rest,  with  a  solo  machine, 
by  straddling  with  both  feet  on  the  ground.  In  traffic 
riding  especially  this  is  an  important  point. 

Gearsets 

As  already  mentioned,  the  use  of  stock  components  is 
most  pronounced  in  gearsets,  55  per  cent  of  machines 
being  so  fitted.  The  majority  have  the  gear  wheels  con- 
stantly in  mesh,  gear  changing  being  effected  by  sliding 
dogs.  The  straight  through  change  of  gear  shift  is  al- 
most universal,  there  being  only  one  example  (a  four- 
speed  set)  of  the  selector  system  as  used  on  cars.  Ad- 
justable belt  pulleys  are  used  in  place  of  gearsets  by 
two  or  three  prominent  makers,  Rudge  and  Zenith  be- 
ing the  most  noteworthy  of  these.  Of  the  remaining 
machines  54  per  cent  have  three-speeds.  A  great  many 
of  the  lightweights  can  be  obtained  and  are  preferred 
without  gearset  at  a  reduced  price.  Obviously  when  so 
equipped  they  are  suitable  only  for  use  in  flat  or  merely 
undulating  districts,  for  their  hill-climbing  powers  are 
then,  it  need  hardly  be  said,  distinctly  limited. 

The  unit  construction  of  engine  and  gearset  is  not 
making  any  appreciable  headway,  for  in  90  per  cent  of 
machines  these  components  are  separately  mounted, 
with  a  primary  chain  drive  from  one  to  the  other.  An 
interesting  combination  of  a  unit  and  separate  systems 
occurs  in  one  instance,  a  lightweight  termed  the  Metro- 
Tyler,  which  has  the  crankcase  and  gearcasing  bolted 
up  within  side  plates  and  a  cradle  with  a  top  cover, 
which  incloses  the  magneto  midway  between  the  engine 
and  gearset.  These  three  items,  therefore,  constitute  a 
unit,  which  is  mounted  as  such  in  the  frame.    The  Wooler 


unit  has  the  three-speed  gearset  below  the  crankcase  of 
the  horizontally  opposed  engine,  the  crankshaft  drive 
to  the  gears  being  by  straight  cut  pinions  which  elimi- 
nate this  primary  chain  of  the  transmission;  the  final 
drive  is  by  exposed  chain. 

Transmission 

The  most  popular  type  of  transmission  for  British  mo- 
tor cycles  of  all  sizes  is  the  combination  of  chain  and 
belt.  As  already  stated,  the  engine  is  in  the  vast  ma- 
jority of  cases  mounted  separately  from  the  gearset, 
and  a  roller  chain  is  used  to  transmit  the  power  from 
the  crankshaft  to  the  primary  shaft  of  the  gearset. 
From  the  latter  to  the  rear  wheel  a  belt  is  used  in  48 
per  cent  of  machines,  an  all-chain  drive  occurring  in  40 
per  cent,  the  remainder  being  all-belt.  It  is  by  no 
means  universal  practice  to  inclose  the  driving  chains, 
in  fact,  while  in  the  majority  of  cases  the  primary  chain 
is  inclosed,  and  lubricated  by  oil  vapor  from  the  crank- 
case breather  pipe,  the  final  chain  rarely  has  more  pro- 
tection than  a  top  shield.  When  chains  are  inclosed 
the  casing  usually  consists  of  sheet  metal,  but  in  a  few- 
instances,  B.  S.  A.  is  a  good  example,  a  cast  aluminum 
chain  case  is  fitted  and  obviously  makes  a  much  more 
workmanlike  and  permanent  job.  Chains  are  always  ad- 
justable, the  primary  one,  as  a  rule,  by  sliding  the  gear- 
box backward  or  forward  on  its  mounting;  whether  or 
not  the  rear  chain  requires  adjustment,  shifting  the 
gearbox  obviously  necessitates  some  movement  of  the 
back  wheel  center  to  correspond.  Douglas,  in  a  new 
model  with  all-chain  drive,  rests  the  horizontally  op- 
posed twin  engine  on  two  longitudinal  tubes  and  adjusts 
the  front  chain  by  sliding  the  engine  backward  or  for- 
ward by  means  of  a  long  draw  bolt. 

As  previously  inferred,  the  all-belt  transmission  is 
only  used  on  12  per  cent  of  British  machines.  Usually 
only  a  single  gear  ratio  is  then  provided,  with  a  direct 
drive  by  belt  from  crankshaft  pulley  to  the  rear  wheel; 
but  as  already  mentioned  Rudge  and  Zenith  among 
others  use  as  variable  pulley  to  provide  alteration  of 
gear  ratio  in  conjunction  with  an  all-belt  drive. 

Only  one  British  maker  has  adopted  shaft  drive,  and 
that  on  a  scooter,  the  Unibus,  which  has  worm  gearing 
on  the  back  axle. 

Frames 

The  tubular  frame  is  practically  universal.  Pullin, 
however,  as  already  mentioned,  has  a  pressed  steel 
frame,  but  did  not  show  at  Olympia,  while  in  the  Beard- 
more  Precision  the  pressed  steel  fuel  tank  forms  the 
top  member  of  the  frame  and  the  steering  head. 


indicating    mounting    of    Douglas    horizontal 
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Rear  sprung  frames  are  not  increasing  to  any  pro- 
nounced extent,  90  per  cent  of  machines  being  rigid. 
Where  the  rear  portion  is  sprung,  the  laminated  spring 
is  becoming  increasingly  popular,  and  there  are  addi- 
tional examples  this  year  of  laminated  sprung  front 
torks.  Most  of  the  rear  sprung  frame  designs  are  dis- 
tinctly involved  and  costly  to  produce  and  probably  the 
desire  to  keep  down  prices  has  discouraged  the  flexible 
rear  suspension  as  more  general  practice. 

The  simplest  system  is  the  Wooler,  which  has  its  front 
and  back  axle  ends  mounted  between  pairs  of  coil  springs 
and  guided  by  slide  blocks  in  slots  in  the  spring  cylin- 
ders. 

There  is  no  uniformity  whatever  in  frame  design, 
sprung  or  rigid.  No  attempt  has  been  made  to  standard- 
ize this  part  of  the  machine,  though  one  accessory  maker, 
Brampton,  has  recently  put  forward  a  spring  frame  for 
assemblers,  but  this  has  been  utilized  by  only  one  well- 
known  maker  up  to  the  present. 

Wheels  and  Tires 

The  use  of  interchangeable  wheels  is  increasing  slow- 
ly in  the  case  of  the  expensive  side-car  machines  with  all- 
chain  drive,  any  of  the  three  wheels  being  interchange- 
able and  carried  when  in  position  on  "knock  out"  spin- 
dles, with  a  distance  piece  which  is  detachable  when  the 
.spindle  has  been  withdrawn,  so  that  the  wheel  hub  driv- 
ing dogs  or  splines  may  be  disengaged  from  the  chain 
sprocket,  the  latter  invariably  remaining  undisturbed 
when  the  wheel  is  withdrawn.  A  variation  of  this  is 
seen  on  the  only  British  four-cylinder  machine,  the  Su- 
perb Four,  which  has  journal  ball  bearings  secured  in 
the  stay  ends,  the  inner  races  and  also  the  hub  and  chain 
sprocket  having  hexagon  holes  to  receive  the  hexagon 
knock-out  spindle. 

But  even  where  the  wheels  are  not  actually  inter- 
changeable, provision  is  frequently  made  to  allow  the 
rear  wheel  to  be  readily  withdrawn,  the  knock-out  rear 
spindle  system  being  utilized  for  this  purpose. 

There  is  an  increasing  tendency  to  use  tires  of  larger 
cross  section  in  the  heavier  classes.  At  present  the 
largest  standard  wheel  and  tire  size  is  28  x  3  in.,  but 
in  the  heavier  tires  it  is  probable  that  3J2-in  tires  will 
not  be  unusual  in  the  near  future.  The  26-in.  diameter 
wheel  is,  however,  the  usual  size  with  a  2%-in.  tire  for 
medium-weight  machines;  for  the  lightweights  a  good 
many  makers  use  24-in.  x  2'4-in.  wheels  and  tires, 
though  quite  as  many  fit  wheels  of  26-in.  diameter. 

Disk  wheels  are  not  standardized,  but  detachable 
disks  for  wire-spoked  wheels  are  supplied  by  some  mak- 
ers as  an  extra  and  by  accessory  firms.  But  the  effect  of 
side  winds  on  the  steering  of  solo  machines  with  wheel 
disks  does  not  encourage  the  use  of  the  latter. 

Mudguards 

Mudguards  are  becoming  wider,  5  to  7  in.  being  by 
no  means  unusual,  in  fact  Ruby  and  Rover  have  8-in. 
dome-shaped  guards  on  the  side-car  model.  The  fitting 
i  f  valances  to  the  front  is  normal  practice  on  medium- 
weight  and  heavy  machines,  though  for  rear  mudguards 
a  valance  is  somewhat  exceptional.  In  place  of  a  valance 
al  cither  back  or  front  some  makers  prefer  fiat  side  ex- 
tensions of  the  curved  guard. 

To  facilitate  wheel  removal  and  tire  repair  the  back 
half  of  the  rear  mudguard  is  occasionally  made  easily  de- 
tachable or,  as  in  the  case  of  the  Rover,  is  hinged  upon 
or  with  the  rear  carrier.  The  back  end  of  the  rear  mud- 
guard is  usually  supported  by  the  stand,  and  in  approxi- 
mately 20  per  cent  of  cases  the  front  mudguard  is 
similarly  located,  for  front  stands  are  increasing  in  num- 
ber.    Only  in  isolated  cases  is  the  stand  pivoted  round- 


about the  center  of  the  machine,  Douglas,  one  of  the  firms 
with  the  largest  output   (.8000  per  annum)   arranging  a 
single  stand  in  this  position. 
Brakes 

Although  it  appeared  probable  at  the  1919  show  that  a 
•  horseshoe  brake  with  pads  apply  to  the  front  tire  rim 
was  being  rapidly  discarded,  it  has  not  lost  ground  dur- 
ing the  past  twelve  months,  and  76  per  cent  of  machines 
have  this  type  of  brake  despite  its  universal  condemna- 
tion by  users;  18  per  cent  have  a  special  V  rim  secured 
to  the  spokes,  to  which  a  segmental  pad  is  applied;  4 
per  cent  have  expanding  shoes  and  2  per  cent  contract- 
ing bands,  both  the  latter  applying  to  drums  of  from  5 
to  8in.  diameter  secured  to  the  hub. 

The  prevalence  of  the  belt  transmission,  with  or  with- 
out a  primary  chain,  accounts  for  the  fact  that  the  rear 
belt  rim  is  made  use  of  for  back  brakes  in  56  per  cent 
of  machines.     Only  4  per  cent  of  makers  fail  to  make 


use  of  this  rim  when  a  belt  drive  occurs.  Of  the  remain- 
der, 25  per  cent  have  expanding  shoes  in  6  to  8-in.  di- 
ameter drums,  14  per  cent  fit  a  special  V  rim,  as  in  the 
case  of  the  V  rim  front  brake  already  referred  to,  and 
5  per  cent  have  contracting  bands. 

Only  two  makers  concentrate  the  brake  gear  on  the 
rear  wheel,  the  Bat  having  expanding  shoes  within  a 
drum  attached  to  the  hub  and  a  contracting  band  on 
the  outside  of  the  same  drum,  while  on  the  Coulson  two 
contracting  bands  applying  to  hub  drums  are  used. 


A  CABINET  Conference  held  in  Tokyo  has  passed  the 
draft  of  the  revised  Japanese  patent  laws.  Ths  new 
laws,  which  will  be  immediately  presented  to  the  Imperial 
Diet  for  approval,  provide  for  the  collection  of  public 
views  as  in  patents  applied  for  before  the  applications  are 
officially  considered,  the  fixing  of  the  period  of  cancella'ion 
of  patents  within  five  years  after  their  being  granted,  the 
granting  of  patents  to  the  actual  inventors  or  employees 
inventing  for  their  masters,  and  the  giving  of  the  prefer- 
ential right  of  patent  to  the  earlier  application  in  ?ase 
two  applications  arc  submitted  for  the  same  invention. 
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Poppet  Valve  Manufacture  Requires 
Special  Equipment 

Automotive  engineers  will  be  interested  in  this  description  of  poppet  valve 
manufacture.  The  article  discusses  in  detail  the  various  operations  and 
methods.  Many  special  machines  are  used  because  the  manufacturing 
problems  differ  from  those  of  the  ordinary  machine  shop. 

By  J.  Edward  Schipper 


MANUFACTURE  of  gasoline  engine  poppet  valves 
calls  for  some  unusual  equipment  both  because  of 
the  shape  of  the  valve  and  the  difficult  functions 
which  it  has  to  perform  in  the  engine.  It  has  been  gen- 
erally found  that  different  materials  are  required  for  the 
stem  and  head,  and  a  great  many  of  the  valves  in  use  are 
employing  cast  iron  heads  with  carbon  steel  stems.  Such 
a  valve  is  manufactured  by  the  Schlieder  Mfg.  Co.,  which 
specializes  in  this  product.  The  capacity  of  the  plant  is 
25,000  valves  per  day,  operating  on  a  9-hr.  per  day  basis. 

Manufacturing  this  number  of  valves  calls  for  the  use 
of  a  great  many  special  machines,  the  largest  part  of 
which  have  been  designed  in  the  Schlieder  factory,  as  the 
problems  encountered  are  widely  different  from  those  met 
in  the  ordinary  machine  shop.  The  factory  building  is  a 
three-floor,  50  by  180-ft.  structure,  with  a  three-floor,  50 
by  110-ft.  wing.  The  main  part  of  this  building  was 
erected  in  1916,  and  the  addition  put  on  in  1918  to  double 
the  capacity  of  the  plant,  allowing  it  to  reach  the  25,000 
per  day  now  possible. 

The  valve  is  made  up  of  two  parts,  the  stem  and  the 
head.  The  stem  stock  is  carbon  steel,  which  very  closely 
approximates  the  No.  1010  S.  A.  E.  specification,  the  only 
difference  being  that  the  sulphur  limit  is  kept  lower.  The 
heads,  are  of  very  fine  quality  gray  iron,  no  steel  being 
permitted  as  extraordinary  hardness  is  very  undesirable. 

The  first  operation  in  manufacturing  the  valve  is  to  cut 
off  the  stems  to  a  length  %  in.  longer  than  is  required  by 
the  finished  valve.  The  stem  stock  is  rolled  .010  in.  over- 
size, so  that  the  raw  stems  as  they  leave  the  turret  lathe 
shown  in  Fig.  1  are  this  much  larger  in  diameter  and  % 
in.  longer  in  length  than  the  finished  product  to  allow  for 
future  machining.  The  unusual  feature  of  the  turret  valve 
used  for  cutting  off  these  stems  is  the  automatic  feeder 
which  is  a  special  type  of  feeder  which  brings  the  bar  up 
to  the  stop  on  the  turret  for  the  cut-off.  The  cut-off  opera- 
tion is  simply  a  cross-cut. 

The  heads,  which  come  as  cast  iron  disks,  are  first  drilled 
on  a  special  six-spindle  machine  arranged  so  that  the 
spindles  are  placed  in  a  vertical  line  as  shown  in  Fig.  2. 
This  machine  has  a  capacity  of  1000  heads  per  hour.  It 
is  a  cam-feed  arrangement  and  the  holes  drilled  are  .010 
in.  smaller  than  the  diameter  of  the  valve  stems.  The 
purpose  of  this  is  in  the  welding  operation,  which  is  later 
described  when  the  heads  are  shrunk  onto  the  stems  before 
they  are  welded. 

Following  the  drilling  operation  on  the  head,  a  counter- 
sink tool  cleans  out  the  countersink  which  is  cast  into 
the  head.  This  operation  is  on  a  hand-fed  machine  with 
a  special  chuck  to  hold  the  head,  and  is  illustrated  in  Fig.  3. 
The  valves  are  now  in  position  for  the  welding  operation, 


which  is  by  the  oxy-acetylene  process.  The  torch  is  first 
directed  on  the  valve  head,  expanding  it,  and  the  stem  is 
then  pressed  in.  The  stem  is  then  welded  over  inside  the 
countersunk  portion  of  the  head  with  a  special  flux  which 
fills  up  the  entire  countersink  and  forms  an  intimate 
juncture  between  the  cast-iron  head  and  the  carbon  steel 
.stem.  When  the  carbon  steel  stem  is  forced  into  the  head 
a  small  portion  of  the  stem  projects  through,  and  in  the 
welding  process  this  is  turned  over  and  joins  with  the  flux 
in  filling  the  countersunk  portion  above  the  cup-shaped 
depression  in  the  head.  This  not  only  gives  a  welded  con- 
nection, but  a  sort  of  rivet  effect,  which  gives  a  very  firm 
juncture  between  the  head  and  stem,  and,  in  fact,  makes  it 
practically  a  unit  part. 

When  the  valves  have  been  through  their  welding 
process,  they  are  thrown  into  pans  adjacent  to  the  welding 
stand  and  there  allowed  to  slowly  cool.  Inasmuch  as  these 
pans  retain  the  heat  from  the  welded  valve,  a  sort  of 
annealing  action  is  provided  which  promotes  the  homo- 
genity  of  the  metal.  The  cooling  in  these  pans  is  so  slow 
that  the  valves  cannot  be  handled  for  24  hr. 

After  the  valves  are  removed  from  the  cooling  pans- 
they  are  given  a  rough  grind  on  the  top  of  the  valve  head 
and  the  scale  is  ground  from  the  bevel  or  seating  edge  of 
the  valve.  This  scale  is  extraordinarily  hard  and  would  be 
very  destructive  to  the  tool  if  it  were  not  removed  before 
the  machining  operation.  The  rough  grind  is  shown  in 
Fig.  5. 

All  of  the  work  which  has  been  done  up  to  this  point 
is  preparatory  to  the  machining  operations.  The  valves 
are  now  slipped  into  special  counting  racks  holding  100, 
150  and  200  valves  and  are  then  passed  along  for  the 
preliminary  inspection.  This  inspector  notes  the  weld 
and  sees  that  the  scale  has  been  removed  from  the  heads- 
and  bevel  seats  so  that  there  is  no  danger  of  tool  damage 
from  this  source. 

The  first  machine  manufacturing  operation  on  the  valve 
is  that  of  forming  the  head.  This  is  done  on  a  turret 
lathe  with  a  compound  tool.  The  operation  is  shown  in 
Fig.  6.  The  machine  is  an  ordinary  Fuller  turret  lathe, 
the  interesting  feature  being  the  cutter,  which  works  on 
a  cross-feed.  This  tool  cuts  the  outside  diameter  of  the 
valve,  forms  the  seats  and  forms  the  underside  of  the 
valve  to  proper  radii.  The  operation  is  located  from  the 
valve  stem  diameter,  which  is  held  in  an  ordinary  chuck. 
After  the  head  is  formed  in  this  rough  forming  opera- 
tion, the  heads  are  given  center  marks  for  locating  the 
finish  grinding  and  machining  work  on  the  stems.  The 
centering  operation,  which  is  shown  in  Fig.  7,  is  done  on 
a  special  machine,  the  stem  being  clamped  in  a  V-block 
which  serves  as  a  locating  means.     When  so  clamped  the 
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1 — Cutting  off  stock  to  length  'e  In.  longer  than  finished  valve  stem.  Stock  is  .010  in.  diameter  larger  than  finished 
stem.  2 — Drilling  the  cast  Iron  valve  heads  on  a  special  machine  which  drills  six  at  a  time.  3 — Cleaning  out  counter- 
sinks In  the  valve  head  casting.  4 — Welding  valve  stems  to  valve  head.  The  stem  projects  within  the  countersunk  portion 
of  the  head  and  after  welding,  the  projecting  piece  of  stem  and  the  flux  when  fused  fill  the  entire  countersunk  portion. 
5— Rough  grinding  the  valve  head  to  take  off  the  hard  scale  after  welding.  6 — First  machine  operation  which  forms  the 
head    and    seats    of    valve.      7 — Operation    for    establishing    center    of    valve    head,    locating    from    diameter    of    valve    stem    by 

means    of    V. block    at    A. 
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8 — Eight-headed  machine  for  slotting  the  stems  of  valves  for  overhead  valve  engines.  9— Enlarged  view  of  one  of 
the  heads  on  stem  slotting  machine.  B — Connecting  rod  bars  for  establishing  reciprocating  motion  of  heads.  C — Ratchet 
and  pawl  feed  for  table.  10 — Grinding  the  valve  seat  on  a  Star  wheel.  This  grinds  a  45  deg.  seat  on  the  valves,  only  a 
very  light  cut  being  taken.  11 — Finish  grinding  the  valve  stem.  Note  the  locating  center  point  on  machine.  12 — Gaging 
the  valve  on  final  inspection.  The  racks  contain  counted  valves  and  the  inspection  operation  consists  of  a  go  and  no-go 
gage   on    the   valve    stem    and    an    amplifying    gage   for   testing   concentricity    of    head    and    stem. 


center  spot  is  accurately  placed  in  the  head  of  the  valve. 
On  the  overhead  valves  which  are  used  in  the  Buick, 
Chevrolet  and  other  motors,  it  is  necessary  to  slot  the 
stems  of  the  valve,  and  this  is  done  on  a  very  ingenious 
machine  which  is  capable  of  handling  8  stems  per  min.  In 
other  words,  the  special  machine  can  handle  as  many  stems 
per  minute  as  it  has  heads.  The  machine  illustrated  in 
Fig.  8  is  an  eight-headed  machine,  and  is,  consequently, 
capable  of  slotting  8  stems  per  min.  A  close-up  on  one 
of  the  heads  is  given  in  Fig.  9.  It  will  be  seen  thai 
machine,  which  is  a  product  of  the  Schlieder  company, 
is  very  highly  ingenious  in  its  operation.  A  crank  ar- 
rangement allows  the  head  to  swing  back  and  forth.  Thia 
is  the  portion  which  carries  the  belt  pulley.  The  operating 
bars,  to  give  the  r-'eiprneat  ing  motion  to  the  head,  which 


is  really  a  side-to-side  swing,  are  shown  behind  the  ma- 
chine at  B.  This  head  carries  the  cutter,  and  the  table 
which  carries  the  valves  is  fed  up  to  it  by  a  ratchet  and, 
pawl  arrangement,  C  which  connects  with  a  worm  feed. 
This  advances  the  work  toward  the  cutter  at  the  desired 
rate. 

All  of  the  valves  are  given  either  a  screw-driver  slot 
in  the  head  or  two  small  holes  to  hold  the  valve  grinding 
tool,  are  placed  in  the  valve  on  either  side  of  the  center 
mark.  The  slotting  operation  is  done  on  an  ordinary  saw 
and  the  two  pilot  holes  are  put  in  by  a  short  drill,  and  the' 
valve  is  then  ready,  practically,  for  its  finish  grind. 

Special  valves  for  certain  makes  of  cars  require  some 
additional  work  on  the  stems  such  as,  for  instance,  putting 
a  groove  at  the  bottom  of  the  stem,  chamfering  the  bottom, 
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etc.  All  of  the  valves,  before  going  to  the  grinding,  are 
cut  off  at  the  correct  length  from  the  seat,  but  some  of 
them  require  these  special  slots  or  key  holes  which  take 
the  particular  type  of  valve  spring  retainers  needed.  In 
order  to  provide  the  wearing  surface  necessary  at  the 
bottoms  of  the  stems,  these  are  cyanided  to  give  them  the 
hard  skin  necessary  as  a  wear  resister. 

The  heads  are  rough  ground  on  a  Landis  grinder,  the 
same  operator  taking  care  of  both  the  rough  grind  and 
finish  grind.  This  is  done  as  it  is  then  possible  to  hold 
the  operator  responsible  for  the  finished  valve.  It  has 
been  found  where  one  operator  took  care  of  the  rough 
grinding  and  another  the  finish  grinding  that  it  was  im- 
possible to  locate  inaccuracies.  Each  grinder,  of  course, 
being  positively  certain  that  it  was  the  other  one  who 
caused  the  trouble.  The  way  it  is  worked  out  now,  the 
.010  in.  oversize  is  ground  off  all  by  one  grinder.  He 
takes  off  .008  in.  on  the  rough  grind  and  .002  in.  on  the 
finish  grind,  and  on  a  9-hr.  basis,  he  will  be  6  hr.  rough 
grinding  and  3  hr.  finish  grinding. 

Probably  the  most  interesting  operation  in  the  entire 


manufacture  of  the  valve  is  that  of  grinding  the  seat. 
This  is  done  on  a  Star  grinding  wheel  which  takes  a  very 
light  cut,  the  depth  being  just  sufficient  to  give  the  desired 
seating  surface.  This  wheel  is  illustrated  in  Fig.  10,  and 
it  has  been  selected  after  a  long  search  for  the  proper 
equipment  for  this  work.  The  stems  are  then  finish 
ground,  the  excess  metal  which  was  left  at  the  beginning 
on  the  stems  being  taken  off  on  this  cut.  This  operation, 
which  is  shown  in  Fig.  11,  is  a  straight  grinding  opera- 
tion without  any  exceptional  problems.  The  valves  are, 
then  checked  and  gaged  for  diameter  and  concentricity. 
The  final  inspecting  operation  is  done  by  girls,  the  opera- 
tion being  shown  in  Fig.  12.  On  this  operation  the  opera- 
tor has  two  gages,  an  over  and  under  go  and  no-go  gage 
for  the  stems,  and  then  a  concentricity  test  which  is  shown 
in  operation  in  the  illustration.  The  valve  is  placed  in  a 
V-groove,  turned  about  with  an  indicator  pointer  of  an 
amplifying  gage  resting  against  it.  A  variation  of  over 
.002  in.  is  sufficient  to  cause  rejection  of  the  valves.  Fol- 
lowing this  final  inspection,  the  valves  are  flushed  in  oil, 
wrapped  and  packed  for  shipment. 


German  Organization  of  the  Factory  Inspection 
Department 


THE  organization  of  the  inspection  department  in  a 
machine  shop  engaged  in  the  production  of  inter- 
changeable parts  was  covered  (from  the  German  point  cf 
view)  in  a  paper  recently  presented  to  the  Dresden  Section 
of  the  Verein  Deutscher  Ingenieure  by  Prof.  Toussaint. 
In  the  first  place  there  is  to  be  created  a  department  to 
which  may  be  referred  all  questions  relating  to  measure- 
ments and  fits.  This  department  should  be  accorded  a 
large  degree  of  independence,  as  it  represents  in  a  sense 
the  conscience  of  the  works  and  is  responsible  for  the  inter- 
changeability  of  the  products  of  the  plant.  The  superin- 
tendent of  this  department  should  represent  the  firm  on  all 
standards  committees  that  are  working  on  the  standardi- 
zation of  systems  of  measurement  and  fits,  that  concern 
themselves  with  questions  relating  to  standard  measuring 
or  gaging  temperatures  and  with  the  standardization  of 
tools.  He  must  conduct  correspondence  with  the  govern- 
ment department  of  weights  and  measures,  obtain  the  ref- 
erence gages  for  use  in  disputes  concerning  shop  gages  and 
see  to  it  that  these  reference  gages  are  periodically  checked 
by  the  government  department. 

The  inspection  department  should  also  work  up  instruc- 
tions for  checking  measuring  instruments  and  tools  an  I 
machines.  It  must  determine  when  gages  are  to  be  re- 
garded as  worn  out  and  should  therefore  be  withdrawn. 
It  should  furnish  drawings  and  specifications  according  to 
which  the  inspectors  pass  tools  and  machines.  It  is 
charged  with  the  proper  storage  and  issuing  of  the  gages, 
preferably  in  such  a  way  that  the  gages  for  any  particular 
job  are  let  into  a  board.  When  the  gages  are  turned  in  at 
the  end  of  the  week,  the  inspection  department  should  be 
able  to  immediately  observe  any  injuries  they  may  ha 
ceived  and  subject  them  to  a  checking  process  before  they 
are  handed  out  again. 

It  devolves  upon  the  inspection  department,  moreovi 

the  checking  systems  in  use  in  the  works  as  to  theii 
suitability  and  to  improve  upon  them,  to  work  out  new   ii. 
spection  methods  and  to  introduce  them  into  service  after 
a  suitable  try-out.     To  this  end  the  inspection  department 
should  be  furnished  by  the  works  library  all  publii 
relating  to  the  subject  of  inspection  and  gaging. 

Aside   from   instructions   for  checking   the  shop  gages, 
there  should  be  worked  out  general  instructions  rega 


the  use  of  gages  in  the  shop.  It  is  advisable  to  instruct 
the  engineers,  foremen,  inspectors,  assemblers  and  better 
machinists  in  regular  courses,  which  results  in  better  co- 
operation between  drafting  room,  shop  and  inspection  de- 
partment. In  the  lectures  such  terms  as  nominal  dimen- 
sion, fit,  tolerance,  maximum  dimension,  minimum  dimen- 
sion and  tolerance  unit  should  be  made  plain.  The  loca- 
tion of  the  zero  line,  the  influence  of  the  gaging  tempera- 
ture, and  the  different  kinds  of  fit  should  be  discussed. 
The  markings  and  inscriptions  of  the  gages  should  be  ex- 
plained and  shown  by  samples,  and  this  should  be  followed 
by  a  general  discussion  on  the  system  of  inspection  in  use 
in  the  plant. 


Oilless  Bearings 

TWO  forms  of  oilless  bushings  or  oilless  bearings  are 
manufactured  by  the  Massachusetts  Oilless  Bearings 
Company.  One  is  a  bearing  made  of  certain  grades  of 
wood  impregnated  with  lubricant.  Six  different  densi- 
ties of  lubricant  are  used,  suiting  the  bearings  to  differ- 
ent conditions  of  load  and  speed.  These  bearings  are 
known  as  phosphor  lignum  bearings  and  are  used  for 
shafts  running  at  from  25  to  25,000  r.p.m.,  we  are  in- 
formed. These  bearings  are  not  a  stock  product  but  are 
made  to  order  for  any  particular  application.  The  phos- 
phor lignum  bearing  is  said  to  have  a  crushing  strength 
equal  to  that  of  a  babbitt  bearing,  to  be  moisture  and 
oil-proof  and  not  to  swell  or  shrink  under  climatic  con- 
ditions. 

The  other  type  of  oilless  bearing  referred  to  is  known 
aa  the  Cole  graphite  matrix  bearing.  This  is  a  cast  metal 
bearing,  the  graphite  being  incorporated  with  the  metal. 
The  bushing  comes  ready  to  be  pressed  into  the  housing 
and  must  not  be  reamed  or  machined.  In  case  the  bear- 
ing has  to  be  fitted  to  a  shaft  it  is  recommended  to  dress, 
the  shaft  not  to  ream  the  bearing.  The  minimum  thick- 
ness of  wall  is  Yg  in.  and  the  following  tolerances  are 
worked  to  are  medium  sized  bearings:  Length,  ±  0.010; 
inside  diameter,  ±  0.001 ;  outside  diameter.  —  0.001.  These 
bearings  too  are  made  special  for  different  applications, 
the  proportion  of  graphite  being  varied. 
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Detailed  Analysis  of  Holland  as  Market 
for  American  Automotive  Products 

Lack  of  domestic  automotive  manufacture  renders  Holland  an  excellent 
market  for  foreign  products.  The  facts  presented  here  will  be  of  definite 
value  to  the  manufacturer  seeking  Dutch  trade.  Motorcycle  delivery  cars 
are  popular.     There  are  about  10,000  automobiles  in  use  in  Holland. 

By  Coldwell  S.  Johnston* 


ALTHOUGH  always  difficult  to  properly  estimate  the 
value  of  any  foreign  territory  as  a  market,  one 
will  find  the  problem  simplified  if  able  to  visualize 
the  size  of  the  country  with  known  home  districts  and 
to  know  the  population,  its  wealth  and  area,  as  well  as 
its  buying  capacity  and  other  characteristics. 

Holland,  or  to  be  more  correct,  the  Netherlands,  is 
the  smallest,  with  one  exception,  of  the  important  coun- 
tries of  Europe.  Its  area,  12,000  square  miles  of  land  or 
gross  total  of  15,700  square  miles  with  inland  waters,  is 
less  than  that  of  either  Denmark  or  Switzerland,  al- 
though its  population  of  seven  millions  exceeds  the  com- 
bined population  of  these  other  two  countries  by  several 
hundred  thousand. 

There  is  only  one  real  manufacturer  of  automobiles  in 
Holland,  and  a  rich  and  thrifty  population  has  to  buy 
practically  all  of  their  motor  cars  from  abroad. 
•  The  nearest  tabulation  of  the  number  of  automobiles 
in  licensed  circulation  in  Holland  is  obtained  from  the 
Royal  Automobile  Club,  The  Hague.  The  secretary  states 
that  the  number  of  pleasure  cars  in  use  does  not  exceed 
8000  or  9000;  this  seems  too  conservative,  in  view  of  the 
fact  that  3000  cars  alone  from  the  United  States  were 
imported  last  year  out  of  the  gross  total  of  6000  from 
all  parts  of  the  world. 

If  we  base  our  estimate  on  10,000  automobiles  as  being 
in  use  in  Holland,  which  is  about  correct,  this  would 
show  only  one  automobile  to  every  700  inhabitants,  as  com- 
pared with  one  to  every  twelve  persons  in  America. 

At  the  beginning  of  the  year  1921  there  were  only 
20,000  motorcycles  in  use  in  this  country  and  a  steady 
demand  for  more. 

The  year  just  ended  far  surpassed  all  others  as  to 
records  in  number  of  passenger  automobiles  exported 
from  U.  S.  A.  The  total  is  over  125,000;  the  first  ten 
months  of  1920  show  112,376,  or  double  the  figures  of 
1919,  which  were  67,145. 

After  the  United  Kingdom  and  British  possessions,  the 
Netherlands  tops  the  list  of  foreign  buyers  with  2565 
cars  taken  in  ten  months  from  the  United  States,  and 
the  Dutch  East  Indies  with  3439,  all  in  the  ten  months 
for  which  we  have  official  figures,  making  a  total  of 
6000. 

Therefore,  with  the  safe  estimation  of  3000  cars  hav- 
ing been  sold  in  Holland  in  1920,  of  a  total  value  of 
Fl.  12,612,000,  or  an  average  declared  value  on  impor- 
tation of  about  Fl.  4,200  per  car,  the  important  question 
is  what  are  American  manufacturers  and  exporters  of 

'American   Commercial     Vttache,    American   Legation,   The    H 
Nethei  la  nd 


automobiles  going  to  do  to  increase,  protect  and  maintain 
the  Dutch  market?  (See  my  report  published  in  Com- 
merce Reports  No.  306,  dated  December  30,  1920.) 

Foreign  Representatives 

There  are  in  Holland  the  following  number  of  auto- 
mobile agents  from  the  various  foreign  countries: 
American 
French 
English 
German 


Italian 
Belgian 
Swiss 


A  questionnaire  was  sent  recently  by  the  Bureau  to 
all  of  these  agents  concerning  various  topics  of  interest 
to  the  American  automotive  manufacturer.  A  digest 
of  the  replies  is  presented  here. 

Vehicles  in  General 

But  for  a  temporary  overstock  the  demand  for  cars 
is  good,  and  revival  of  selling  in  the  spring  will  no  doubt 
move  all  cars  now  on  the  dealers'  floors.  The  attached 
statistics  show  the  imports  of  automobiles  into  Holland 
during  the  year  1920  in  comparison  with  the  year  1919. 

The  percentage  of  cars  in  use  of  domestic  make  in 
Holland  is  negligible,  there  being  only  three  manufac- 
turers or  assemblers  of  motor  cars  in  Holland,  so  that 
practically  all  automotive  vehicles  in  Holland  are  im- 
ported. 

The  total  production  in  Holland  of  cars  would  not 
exceed,  if  it  equals,  a  couple  of  hundred  cars  a  year, 
excepting  Spijker. 

The  Spijker  plant,  the  most  important  concern  pro- 
ducing automobiles  in  Holland,  estimates  a  yearly  out- 
put for  1921  of  100  cars  per  month,  but  as  this  car  is 
to  be  a  superior  six-cylinder  vehicle,  selling  for  approxi- 
mately Fl.  20,000,  it  is  very  doubtful  now,  under  the 
financial  conditions  ruling,  if  a  thousand  such  cars  can 
be  produced,  or  even  half  that  number  manufactured  in 
Holland  and  sold  here  or  abroad.  The  bulk  of  the  pro- 
duction last  year,  which  sold  for  half  the  price  of  their 
new  model,  went  to  England,  amounting  to  some  350 
cars  of  the  four-cylinder  model,  selling  to  12,000  guilders. 

Passenger  Cars 

Holland  is  less  affected  by  the  depressed  conditions 
in  the  European  market  for  the  sale  of  motor  cars  than 
any  other  country  on  the  Continent,  with  the  possible 
exception  of  Spain.     Money   is  he»*e  and  available,  and 
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tie  American  producers  control  the  market  to  a  greater 
extent  than  any  other  nation,  although  heretofore  the 
reputation  of  the  French  car  has  been  one  of  superior 
quality  and  durability. 

Trucks 

The  ample  facilities  afforded  by  cheap  waterways  pre- 
vent the  development  of  a  large  truck  business.  It  is 
hardly  worth  while  to  attempt  to  force  the  market  with 
anything  larger  than  a  l'o-ton  truck,  although  some  2- 
ton  trucks  are  noted  in  daily  use. 

Trucks  of  all  types  and  kinds  are  to  be  seen  in  Holland, 
but  the  most  successful  and  best  adapted  are  the  four- 
cylinder  type  motors  from  %-  to  2-ton  trucks.  Exceed- 
ingly heavy  trucks  are  rare,  and,  due  to  the  narrow 
streets  and  roadways,  are  often  impractical. 

Great   popularity   is   noted   in   the    light   delivery   car 


and  the  adaption  for  light  delivery  made  to  attach  to 
motorcycles  for  city  delivery  purposes. 

American  Advantages 

The  simplicity  of  American  design  and  the  inter- 
changeability  of  parts  with  the  quick  supplying  of  spare 
parts  are  items  that  the  European  makers  do  not  afford 
their  customers.  Right  here  the  matter  of  service  is 
very  important  and  should  be  developed  the  same  as  at 
home;  up  to  date  the  subject  is  badly  neglected. 

The  particular  type  of  car  that  might  prove  the  best 
seller  is  naturally  the  one  combining  the  lowest  first 
cost  and  demonstrating  its  economical  maintenance  and 
operation.  Europe  has  long  been  acquainted  with  the 
small-bore,  high-speed  motor,  which  has  demonstrated 
to  the  satisfaction  of  the  European  that  it  is  not  an 
extravagant   fuel   user  and  the   most   economical   to   own. 


Statistics 


IMPORT  OF   MOTOR  CAR  TIMES   TXT.'   JAVA 


Whare  Imported 

Great    Britain    140 

1  3S2 



5,251 

Singapore    1.35S 

8.967 

Elsewnere     1.179 


August  S  11 

L919 

( Number  of 

916  1.270 

440 
7.212 

474 
1.835 
1.749 


1.991 

9 


18,27 


19.291      149.569      133. ><:.:! 


IUI'OHT    i  iK    L'.li'Yrl.E    TIRES    INTO    JAVA 


Origin  from 
Where  Imported 


Holland    

Great    Britain     

State 

Singapore 

Japan 20.521 

.  re     


August  \  11 

1919  L920  1919 

i  Number  of  Tires) 


I  002 
410 


9  l^ 

441 

3,276 


4.1174 
11,726 


Total    20.871        43.130      106.377      3S3.985 

IMPORT  OF  MOTOR  CAR  TIRES  INTO  THE  NETHERLANDS 

Origin  from  Where  Imported  1920 


6,380 

■  I  tain    1  1,388 


i  Including  all  others 





lin  



Unite  
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orted 


•"  


Ml 
I 


8  77'J 


1,758 


including  all 





i         In    

Uniti  d  


Total   Including  all  others 14,758 


■  le   tires 

.     ,., 
im    the    I  nit.  d 

to  hat  •    bei  n   Igi id  bj    Ami  i  Ic  in 

i 

bicycle,  Amerii 

.    had.     The 


IMPORT  OF    BICYCLE  TIRES  IXTo  THE  NETHERLANDS 

Origin  from  Where  Imported  1920                1919 

Casings  : 

Germany     58  086 

Belgium     108.746 

i  Ireat    Britain    ,  . .  ::::  :  0    i 

France   ...: 201,504 


7,184 

31.SS6 


Total   including  all  others 75E I 

Germany     130    145 

Belgium     122,416 

Great    Britain    205.568 

France     134.772 

United    States    19  653 


Total    including    all   others 632,968 


972,610 

11.081 
19,6'87 

15   124 

796,271' 


IMPORT    OF    SOLID    RUBBER    TIRES  INT"    THE 
NETHERLANDS 

i  Irigin  from  Where  Imported  L920  1919 

Britain    4.678 

United    States    l   ii.i  241) 

Total   [ni  !  il  hers 


6    :  (0 


IMPORT  OF  AUTOMOBILES    INTO  TUP:  NETHERLANDS 
Motoi    '  lai  a  I  tompli  te  with  Bodv  : 
an    Cars: 



t  m     

Brita  In    

ed    States    
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Trucks : 

Germ  my  


includ  i 

Mol ar  '  :h  ■ 

i  lars 

Fi  '•"!  '  lermany   

im       

'  Ireal    Britain    

United    States    

Switzerland    

Fra  nee     

ii    :       


i  i  :o 

2,144 

IH2 

2,968 

3.478 

1  15 
101 

1, 

6.089 
1  398 

3,478 

9  17 

1,646 

1.064 

Total  including  all 

T    [II  ! 

'     ■  

i  nit'  .1    Stati 

Switzei  land    

Great    Britain    


I 
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The  more  closely  producers  aim  at  a  car  of  the  above 
type  the  more  excellent  are  the  chances  of  big  business 
developing;  to-day  the  ability  to  make  prompt  delivery, 
supply  spare  parts  quickly  and  to  furnish  complete  cars 
fully  equipped  for  the  road  with  ample  road  equipment 
are  the  important  items  in  our  favor. 

National  Preferences 

No  national  preference  is  evidenced,  although,  as 
above  mentioned,  the  French  makes  are  favorably  re- 
ferred to,  while  a  good  reputation  has  been  established 
by  the  English  cars  on  account  of  their  sturdy  construc- 
tion. The  Belgian-block  or  stone-paved  streets  and  road- 
ways in  Holland  tend  to  make  many  American  cars 
become  noisy  and  develop  weaknesses  due  to  the  vibra- 
tion developed  on  stone-paved  ways,  where  light  con- 
struction results  in  rattles  and  rapid  depreciation. 

The  reputation  of  German  cars  has  suffered  greatly 
because  of  the  poor  material  and  inferior  finish  on  the 
post-war  German  cars  being  delivered  now. 

Gasoline  Supply 

The  gasoline  supply  is  mostly  drawn  from  American 
sources,  although  an  effort  is  being  made  to  deliver  from 
the  Dutch  East  Indies  and  from  the  Royal  Dutch  Com- 
pany's source  of  supply.  Few  gasoline  substitutes  are 
in  the  market,  the  most  prominent  being  benzol.  The 
price  of  gasoline,  known  as  petrol,  is  40  to  50  cents 
(Dutch)  per  liter,  or  approximately  60  cents  (American) 
tor  a  gallon. 

Credit 

Practically  all  business  in  Holland  is  done  on  a  cash 
basis  to  the  consumer,  but  if  a  practical  and  workable 
system  of  partial  payments  on  motor  cars  were  estab- 
lished, similar  to  that  in  effect  in  America,  no  doubt  an 
additional  amount  of  business  would  be  developed  and 
quicker  sales  would  result. 

If  this  was  in  force  at  the  present  time,  it  is  the 
writer's  opinion  that  there  would  be  fewer  cars  on  the 
agents'  floors  than  is  the  condition  to-day. 

This  system  of  time  purchase  as  developed  in  America 
is  not  known  in  Holland,  and  there  is  a  wide  field  await- 
ing any  acceptance  corporation  putting  it  into  effect. 

The  question  of  barter  so  often  applied  in  Europe 
where  the  value  is  greatly  depressed  is  not  required  in 
Holland. 

Taxes 

The  Government  taxation  system  depends  almost  en- 
tirely upon  the  income  tax  as  a  Government  source  of 
revenue.  The  duty  on  motor  cars  is  normal  and  only 
5  per  cent  ad  valorem.  There  is  a  general  tendency  to 
increase  the  taxation,  although  the  luxury  tax  has  at 
this  writing  been  practically  abandoned  or  delayed  for 
the  present,  so  that  it  will  probably  not  become  a  handi- 
cap in  the  immediate  future  for  the  importation  of 
motor  cars. 

No  special  taxation  on  foreign  companies  is  levied, 
and  foreign  companies  have  the  same  rights  as  native. 
If  located  in  Holland  they  are  obliged  to  pay  the  income 
tax  estimated  on  the  business  done  in  the  country.  (See 
my  special  report  on  this  subject:  Incorporation, 
Branches  and  Taxation  on  Companies,  Foreign  and  Do- 
mestic, in  Holland,  dated  November  3,  1920.) 

Tax  on  Motor  Vehicles 

There  is  no  tax  on  the  following  vehicles:  Automo- 
biles held  by  public  authorities;  equipped  as  ambu- 
lances; trucks;  those  used  by  manufacturers  and  dealers 
in  carrying  out  their  business. 


All  other  motor  vehicles  (excepting  motorcycles)  are 
taxed  according  to  value  as  follows  (the  selling  price 
of  the  car  is  considered  as  the  value) : 

Less  than  Fl.  2,000;  Fl.  2  for  each  Fl.  100. 

Fl.  2,000  or  more,  but  less  than  Fl.  4,000;  Fl.  40,  plus 
Fl.  2.25,  for  every  Fl.  100  over  Fl.  2,000. 

Fl.  4,000  or  more,  but  less  than  Fl.  7,000;  Fl.  85,  plus 
Fl.  2.50,  for  every  Fl.  100  over  Fl.  4,000. 

Fl.  7,000  or  more,  but  less  than  Fl.  10,000;  Fl.  160,  plus 
Fl.  2.75,  for  every  Fl.  100  over  Fl.  7,000. 

Fl.  10,000  or  more;  Fl.  242.50,  plus  Fl.  3,  for  every 
Fl.  100  over  Fl.  10,000. 

Three-wheeled  motor  vehicles,  each,  Fl.  15. 

When  used  exclusively  for  business  purposes,  the  tax 
is  decreased  one-half  of  the  above  amounts;  when  used 
principally  for  hiring  by  taxi  company  or  by  dealers  or 
manufacturers  of  motor  cars,  the  tax  is  decreased  to 
one-quarter  of  the  above  amount. 

The  import  duty  into  Holland  on  motor  vehicles  is 
5  per  cent  ad  valorem. 

The  taxation  system  on  motor  cars  seems  to  be  in  a 
chaotic  condition  at  the  present  time,  1918  taxes  having 
not  been  collected  as  yet. 

Agriculture 

Holland  is  primarily  an  agricultural  and  dairy  farm- 
ing country ;  the  average  farm  is  about  ten  acres.  There 
is  approximately  1,210,000  hectares  (212  acres  1  hectare) 
of  permanent  pasture  land  and  867,274  hectares  under 
farm  crops.  Every  square  foot  of  available  land  capable 
of  cultivation  has  long  been  carefully  utilized  by  the 
industrious  Dutch  farmer. 

Live  stock  is  showing  a  large  increase  since  the  arm- 
istice and  has  now  approximately  reached  its  pre-war 
figure,  or  about  2,400,000  cattle. 

Farm  labor  seems  adequate,  although  there  is  a  ten- 
dency on  the  part  of  the  Dutch  farmer  to  emigrate  to 
America.  The  farmer  is  better  off  than  in  1914,  having 
never  received  such  high  prices  before,  and  is  still  main- 
taining a  good  price  for  his  products. 

There  is  no  rapid  increase  in  the  use  of  farm  ma- 
chinery except  where  the  falling  off  in  labor  supply  has 
introduced  the  installation  of  some  few  motor  imple- 
ments. Tractors  have  not  been  used  to  any  extent.  Be- 
cause of  the  low  lands  in  Holland  only  light  tractors  can 
be  used,  nothing  heavier  than  a  Fordson  or  Samson 
being  practicable. 

Transportation 

Shipping  is  adequate;  the  best  ports  are  Rotterdam 
and  Amsterdam.  The  first  named  has  direct  steamer 
connection  with  America,  and  there  are  ample  facilities 
for  storage  for  all  kinds  of  goods;  free  port  facilities  for 
goods  stored  entreport  for  shipment  to  other  countries 
can  be  had  at  Rotterdam  without  paying  customs  duty  on 
goods  to  be  re-exported. 

Railroads  are  equipped  to  handle  shipments  direct 
from  warehouses  to  any  European  country  where  rea- 
sonably normal  conditions  exist.  The  canals,  however, 
play  the  greatest  part  in  the  transportation  of  freight 
in  the  Netherlands. 


IN  Munich,  Germany,  hearse  service  has  been  "com- 
munalized"  and  will  be  carried  out  by  means  of  gaso- 
line automobiles  exclusively  in  the  future.  Heretofore 
the  service  has  been  partly  in  the  hands  of  livery  men, 
who  furnished  horse-drawn  hearses,  and  partly  of  the 
city,  which  owned  a  number  of  electric  hearses.  The 
change  from  electric  to  gasoline  hearses  was  due  to  the 
fact  that  the  electrics  were  about  worn  out. 
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Exports  of  Automobiles  and  Tires  for  April,  1921. 


England 

Scotland 

Ireland 

Yugoslavia.  Alhaniaa  el 

North  and  South  An 
Bermuda 
British  Honduras 
Canada 
Costa  Rica 
Guatemala 
Honduras 


Trinidad  and  Tobago 

Other  British  W 

Cuba 

Virgin  Islands  of  U.  S 

Dutch  West  Indies 

French  West  Indies 


Indie 


Ha 


an  Republic 


Bolitia 
Brazil    . 
Chile 
Columbia 
Ecuador 
British  Guil 
Dutch  Guia 
Paraguay 


Hi 


iguay 


Asia  and  Far  East 

China 

Kwantung,  leased  territory 

British  India 
Straits  Settlements 
Other  British  East  Indies 
Dutch  East  Indies 
French  Indo  China 
H.ng-.ong 


i  Asia 


New  Zealand 
Olher  British  OtM 
French  Oceania 
Olher  Oceania 
Philippine  Islands 


Europe 

Azores  and  Madeira  Is. 

Belgium 

Czechoslovakia 

Denmark 

Finland 

France                                                                          1 

5    5,504 

Germany 

Gibraltar 

Greece                                                                          1 

1,062 

Iceland  and  Faroe  Island 

Italy 

Malta.  Gozo.  and  Cyprus  Is. 

Netherlands 

3,980 

Norway 

Poland  and  Danjg 

Portugal 

1.550 


14,513 

20,231 


S  13,48 

6,000 


1,514 
23  361 


52,569 
53  694 


Complete  Ca 


1.421 
1.250 
17.5112 


2,250 

2.476 

3,398 

106,542 

1 .  458 
1.959 

1 .  72.1 
15,952 
8,250 


;n  S55 

946 

17,784 


78,996 

3  870 
4,239 


18  80s 
24,280 
40,723 


I 

160 

'  1 

600 

3 

5,"560 

"i 

5 

375 
3,765 

20 

8,000 

4 

1,636 

18,947 

1.514 
56,001 


2IS 


81. 498 
5.514 
2,904 
2,843 
491,656 
1.047 
8,967 
2.399 


I. OSS, 126 
1.771 
1.260 
1.467 


149,445 
2,098 
I  !84 
2.540 

5.S33 

-1,016 

106  690 

1,068 

1.577 

2.359 

1,613 

13.761 

-46,903 

2,079 

12.162 

17,094 

4.241 

3.231 

2, 130 

999 

764 

28,276 

28,559 

211   OSli 


142 

!t,"  965 
12.835 

2.567 
54.543 
9,943 
I,  124 

14.694 

I    I'M 

1 1 . 350 
63,614 
32,869 


4i;,rs7 

47.773 
1.54S 


1,340 
1,581 

1.437 


135.777 
2.447 
2.012 
1,636 


8,871 
5,401 
11,648 


29,857 

1 .  280 


14,896 


776 
l.Mrt 


1.300 

15   112 


Belgian  Kongo 
British  West  Afriei 
British  Soulh   Uric 
British  East  Africa 
Canary  Islands 
Egypt 

French  Africa 
Kamerur,.  ,1c 
liheria 
Madagascar 

Portuguese  Africa 


I  600 


1.177 


270    I  - 
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FORUM 


Steam  Cooling 


Editor,  Automotive  Industries: 

Referring  to  the  interesting  article  on  Mr.  Rushmore's 
cooling  system  described  in  Automotive  Industries  of 
May  26,  the  writer  wishes  to  mention  that  early  in  1918 
he  designed  a  cooling  system  based  on  the  same  principle, 
which,  however,  showed  a  somewhat  different  mechanical 
arrangement,  as  will  be  seen  from  the  following  brief 
description. 

A  conventional  i-adiator  is  modified  in  such  manner 
that  the  steam  entering  from  the  motor  has  to  follow  a 
certain  predetermined  path  through  the  entire  cooling 
portion,  the  water  being  collected  in  the  bottom  tank, 
from  where  it  is  returned  by  a  positive  pump  in  such 
manner  that  syphoning  back  owing  to  leakage  of  the  pump 
is  impossible. 

A  water  supply  tank  is  provided  for  the  purpose  of 
keeping  the  water  in  the  motor  at  a  predetermined  height 
in  case  of  loss  through  leakage  or  failure  of  the  radiator 
to  condense  all  steam  under  extremely  unfavorable  work- 
ing conditions. 

An  adjustable  blow-off  valve  may  be  provided  permit- 
ting variation  of  the  temperature,  and  if  located  at  the 
outlet  of  the  motor,  relieves  radiator  and  hose  connec- 
tions of  the  pressure  against  which,  however,  the  pump 
has  to  lift  the  water  in  this  case. 

The  advantages  of  this  cooling  system  in  comparison 
with  the  one  developed  by  Mr.  Rushmore  are  the  follow- 
ing ones: 

i  1  I  Quicker  heating  and  more  uniform  temperature 
of  the  motor  owing  to  the  absence  of  water  circulation  at 
any  time. 

(2)  Assurance  that  at  all  times,  especially  when 
starting,  the  jacket  is  filled  with  water,  which  according 
to  the  sketch  showing  the  application  of  Mr.  Rushmore's 
system  to  a  Cadillac  car  does  not  seem  to  be  assured. 

(3)  A  still  smaller  pump  can  be  installed  because  its 
capacity  has  to  be  sufficient  only  for  returning  the  maxi- 
mum quantity  of  water  evaporated  by  the  motor  plus  a 
factor  of  safety,  while  in  Mr.  Rushmore's  system  the 
pump  has  to  be  large  enough  to  fill  in  short  time  the 
jacket  which  will  be  empty  if  the  water  level  in  the  tank 
stands  below  the  outlet  pipe  from  the  motor. 

There  is  no  doubt  that  cooling  by  evaporation  is  one  of 
the  most  important  steps  toward  increasing  the  economy 
ol  motor  vehicles,  but  in  many  cases  the  design  of  the 
motor  will  have  to  be  adapted  to  the  working  conditions 
at  a  higher  average  temperature. 

Anent  the  subject  of  economy,  it  might  be  mentioned 
that  previous  to  working  on  the  cooling  system  the  writer 
designed  a  device  described  below  for  assuring  a  dry 
charge  of,  as  far  as  possible,  uniform  temperature,  which 
in  connection  with  the  evaporation  principle  of  cooling 
should  materially  increase  the  fuel  economy  of  the  con- 
ventional motor  vehicle  engine  besides  reducing  crank 
case  dilution. 

To  the  exhaust  manifold  of  the  motor  is  attached  a  stove 
of  extra  large  heating  capacity  from  which  hot  air  is 
conveyed  to  the  main  and  auxiliary  air  inlet  of  the  car- 


bureter; the  charge  leaving  the  carbureter  passes  a  ther- 
mostat which  expands  as  soon  as  the  temperature  of  the 
charge  exceeds  a  predetermined  maximum  insuring  the 
absence  of  liquid  fuel  particles ;  this  expansion  opens  a 
valve  provided  in  the  hot  air  line  to  the  carbureter  which 
admits  cold  air,  thereby  causing  the  temperature  of  the 
charge  to  drop. 

Preliminary  experiments  with  this  latter  device  gave 
promising  results,  but  war  conditions  prevented  further 
development,  while  the  cooling  system,  for  the  same 
reason,  did  not  reach  the  experimental  stage;  later  on  the 
writer  did  not  have  any  opportunity  for  further  experi- 
ments. Victor  Jakob. 


How  Trucks  Can  Be  Improved 

Editor,  Automotive  Industries: 

In  reply  to  your  letter  of  April  27,  containing  the  ques- 
tion, "What  do  you  regard  as  the  next  step  in  truck  de- 
sign to  render  them  more  economical  and  more  satisfac- 
tory in  the  hands  of  the  user?" 

I  am  pleased  to  submit  a  short  discussion  on  some  of  the 
phases  of  truck  development  yet  to  be  achieved. 

Barring  certain  engine  modifications  which  may  or  may 
not  come  about  as  the  result  of  research  activity  in  fuels, 
it  is  not  stating  too  much  to  say  that  the  engine  design  of 
trucks  has  reached  a  point  where  the  fundamentals  are 
shaken  down  to  a  basis  of  general  understanding.  We  un- 
derstand the  power  requirements  and  the  methods  of  ap- 
plication. We  understand  the  speed  requirements  and  lim- 
itations. We  are  manufacturing  trucks  of  a  very  high  de- 
gree of  interchangeability  of  parts,  and  we  are  construct- 
ing vehicles  of  great  reliability  and  economy  of  operation. 

To  my  way  of  thinking,  the  next  step  in  truck  design  is 
to  make  them  more  suited  to  the  requirements  of  opera- 
tion and  maintenance,  and  we  must  improve  the  design  to 
a  point  where  the  parts  are  easily  accessible  for  repairs, 
and  we  must  provide  cheaper  replacement  parts  in  the  way 
of  bushings,  sleeves  and  pins  at  all  wearing  places,  in  order 
to  facilitate  saving  in  time  and  expense  in  making  repair-. 
This  will  do  away  with  the  replacement  of  large  parts  of 
the  vehicle,  which  are  often  scrapped,  due  to  the  fact  that 
while  95  per  cent  of  the  part  performs  a  non-wearing  serv- 
ice, the  other  5  per  cent  is  subject  to  wear,  and  replace- 
ment of  the  entire  piece  is  necessary. 

IVJore  study  is  required  in  reducing  the  points  of  lubrica- 
tion, and  facilitating  the  none  too  pleasant  operation  of  oil- 
ing and  greasing  of  the  vehicle. 

It  is  generally  recognized  that  the  driver  must  have  rea- 
sonable comfort  and  protection,  in  order  to  accomplish  the 
best  results.  This  point  is  worthy  of  still  further  study,  as 
it  pays  a  handsome  return  on  the  investment. 

In  increasing  the  power  and  road  ability  of  trucks,  it  is 
necessary  also  to  increase  the  braking  ability  or  stopping 
ability  of  motor  trucks.  It  is  not  only  necessary  to  have 
enough  braking  ability  to  slip  the  wheels  under  any  condi- 
tions, but  it  is  necessary  to  so  arrange  the  system  as  to 
dissipate  the  enormous  amount  of  energy  liberated  in  the 
operation  of  braking.  This  is  particularly  true  in  hilly 
sections  of  the  country.     It  calls  for  a  separation  of  the 
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braking  systems,  and  the  front  wheel  brakes  loom  up  as  a 
possibility. 

The  only  remaining  point  has  nothing  to  do  with  truck 
design.  However,  it  has  everything  to  do  with  truck  oper- 
ation in  certain  lines  of  work,  viz.,  the  development  of 
auxiliary  power  devices  to  be  used  in  conjunction  with 
motor  trucks.  This  is  an  ever  widening  fie'.d,  and  there  is 
bound  to  be  great  development  in  the  years  to  come. 
The  Pierce-Arrow  Motor  Car  Company, 

Francis  W.  Davis,  Consulting  Engineer, 
Truck  Department. 


Thermostats  in  Extremely  Cold  Weather 

Editor,  Automotive  Industries: 

In  reading  Mr.  Heldt's  article  on  the  cooling  system 
advised  by  Mr.  Rushmore,  the  writer  was  somewhat  sur- 
prised at  a  statement  made  to  the  effect  that  it  is  the 
practice  of  manufacturers  of  cars  using  thermostats  to 
suggest  that  they  be  thrown  out  of  operation  during  very 
cold  weather. 

So  far  as  the  writer  knows,  the  Cadillac  Company  was 
the  first  company  to  adopt  thermostatic  control  of  the 
cooling.  This  company  has  never  recommended  that  the 
thermostats  be  thrown  out  of  operation  during  cold 
weather  or  at  any  other  time,  for  that  matter,  except  when 
the  cooling  system  is  being  filled  or  drained. 

Since  the  thermostats  open  the  control  valves  when  a 
predetermined  temperature  is  reached,  regardless  of  the 
temperature  of  the  atmosphere,  there  is  no  reason,  in  the 
Cadillac  construction  at  least,  why  the  thermostats  should 
be  thrown  out  of  operation. 

The  writer  believes  that  Mr.  Heldt  was  in  error  and 
that  this  statement  should  not  stand  uncorrected. 

Cadillac  Motor  Car  Company, 
E.  C.  Garland,  Technical  Department. 

We  were  given  to  understand  by  our  informant  that 
the  reason  for  cutting  out  the  thermostat  in  extremely 
cold  weather  was  as  follows:  If  a  driver  is  in  a  hurry 
and  starts  out  with  his  car  in  zero  weather  before  the 
thermostatic  valve  has  opened,  with  the  water  stationary 
in  the  radiator  core  and  the  very  cold  air  being  forced 
through  it  by  the  motion  of  the  car  and  drawn  through 


by  the  fan,  it  takes  but  a  very  short  time  till  the  radiator 
core  is  frozen  solid.  This  would  prevent  all  circulation 
when  the  thermostatic  valve  opened  and  might  result  in 
serious  damage.  The  fault,  of  course,  would  be  with  the 
driver,  who  should  know  that  under  such  conditions  it  is 
rot  safe  to  start  out  before  the  engine  has  become  warmed 
'up  and  the  thermostat  has  opened. — Ed. 


The  Next  Step  in  Tractor  Design 

Editor,  Automotive  Industries: 

We  believe  that  there  is  a  real  need  for  a  two-plow 
tractor  of  such  a  design  as  to  be  a  satisfactory  unit  for 
drawbar  work  and  belt  power,  as  well  as  for  cultivating. 
We  believe  that  it  is  possible  to  design  a  machine  of  this 
size  which  will  accomplish  these  three  classes  of  work  in 
a  satisfactory  manner.  In  our  opinion,  it  should  be  a 
three-speed  tractor,  with  possibly  two  belt  speeds  for  the 
different  classes  of  belt  work  which  must  be  done. 

In  order  to  enable  this  tractor  to  successfully  cultivate 
or  harvest  certain  row  crops,  such  as  potatoes,  sugar  beets, 
etc.,  it  would  seem  necessary  that  the  wheels  be  adjustable 
laterally.  It  should  also  be  possible  to  couple  readily  and 
properly  to  binders,  mowers  and  similar  harvesting  ma- 
chinery, and  to  belt  conveniently  to  all  forms  of  belt- 
driven  farm  machinery.  It  should  be,  as  nearly  as  possible, 
a  universal  power  unit  for  the  small  farm,  designed  to  use 
existing  types  of  farm  machinery  wherever  possible  and 
to  eliminate  animal  power  as  much  as  possible. 

In  our  opinion,  the  design  of  three-  or  four-plow  tractors 
should  be  dictated  mainly  by  the  drawbar  and  belt  work 
which  they  must  perform.  More  attention  should  be  given 
to  refined  design,  better  materials  and  more  careful  work- 
manship. These  same  remarks  apply  to  the  large  tractors 
used  on  large  grain  farms,  particularly,  and  for  road- 
building  work. 

The  track-laying  type  of  tractor  must  be  considered 
from  a  different  viewpoint,  as  it  is  a  machine  intended 
to  operate  under  different  conditions  than  a  wheel  machine 
is  expected  to  do. 

Yours  truly, 
Minneapolis  Steel  &  Machinery  Co., 
A.  W.  Scarratt,  Automotive  Engineer. 


Non-Ferrous  and   Organic  Materials 


IN  connection  with  aircraft  development  during  the  war 
a  great  deal  of  experimental  and  research  work  on  ma- 
terials of  construction  was  conducted,  and  most  of  the  re- 
sults obtained  found  their  way  into  the  publications  of 
the  national  advisory  committees  on  aeronautics  of  Great 
Britain,  the  United  States  and  other  countries.  Aircraft 
construction  makes  use  of  a  great  variety  of  materials 
which  while  extensively  used  in  other  lines  previously,  had 
never  had  to  meet  such  rigid  requirements  of  strength 
and  lightness.  These  different  materials  with  the  excep- 
tion of  steel  are  dealt  with  in  a  book  by  Arthur  W.  Judge 
published  by  Sir  Isaac  Pitman  &  Sons,  Ltd.  It  beai 
title  of  Non-Ferrous  and  Organic  Materials  and  is  the  sec- 
ond volume  of  a  set  on  Aircraft  and  Automobile  Materials 
of  Construction,  the  first  volume  of  which  relates  to  steels. 
The  second  volume,  here  under  review,  covers  a  great 
variety  of  subjects,  as  follows:  Aluminum  and  its  al- 
loys; Copper  and  its  alloys;  Hearing  metals;  Nickel  and 
its  alloys;  Structure  and  properties  of  timber;  Testing  of 
timber;  Airplane  fabrics  and  coverings;  Dopes  and  var- 
nishes;   Glues   and    gluing;    Rubber   and    it-    compounds; 


and  painting;  Miscellaneous  metals  and  materials; 
Veneers  and  plywoods;  X-ray  method  of  examining  ma- 
terials. Owing  to  the  great  variety  of  subjects  covered 
they  are  dealt  with  in  a  rather  superficial  way  ami  the 
book  is  generally  of  an  elementary  character.  It  is  obvi- 
ous from  the  above  outline  of  the  subjects  covered  that 
aircraft  materials  are  given  first  consideration,  but  as 
most  of  the  metals  dealt  with  are  used  also  in  automo- 
bile construction  their  applications  in  thai  field  are  re- 
ferred to.  For  instance,  in  the  chapter  on  Aluminum  and 
its  Alloys  there  are  illustrations  of  cylinder  ca 
aluminum  pistons,  a  dashboard,  etc.  Numerous  references 
to  sources  where  more  complete  information  can  be  found 
are  given  throughout  the  volume. 


ACCORDING  to  a  report  recently  issued  by  the  Dutch 
Department    of    Commerce   there    was    a   heavy    in- 
ill  the  imports  of  automobiles  and  tires  into  Java 
ami  Maduras  in  1920  over  1919.     There  were  imported  in 
1920  L872  mot,,,-  trucks  (621   in  li)19),  4448  passenger  cars 
(2470;  and  247,668  tires     200 
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Strength  of  Labor  Lies  in  Definite 
Objective  of  Organization 

Employees  never  forget  their  text  and  seldom  do  they  wander  far  from  it, 
but  the  employers  usually  organize  for  a  merely  defensive  purpose  and 
their  objective  wanders  from  meeting  to  meeting,  consequently  they 
never  reach  a  goal.     What  is  written  here  has  many  applications. 

By  Harry  Tipper 


I  HAD  a  visit  from  a  gentleman  the  other  day  who  is 
getting  up  a  new  organization  of  an  industrial  char- 
acter. His  purpose  in  visiting  me  was  to  find  out 
if  I  could  attend  the  organizing  meeting  to  suggest  to 
these  gentlemen  how  they  can  organize.  The  comment 
which  he  made  in  the  course  of  conversation  was  very 
interesting.  After  visiting  one  or  two  associations,  he 
said,  "Most  of  these  organizations  do  not  seem  to  know 
where  they  are  going.     They  have  no  definite  object." 

May  and  June  are  convention  months  in  the  business 
world,  and  I  have  had  ample  opportunity  to  find  out  the 
correctness  of  this  statement. 

I  have  just  returned  from  a  convention  of  approxi- 
mately two  thousand  people  representing  an  organization 
of  nearly  twenty-four  thousand.  Among  the  men  who 
are  interested  in  the  development  of  this  organization 
I  heard  very  little  which  would  indicate  that  they  were 
moving  in  a  definite  direction  or  had  a  definite  object 
in  front  of  them. 

We  have  in  this  country  a  very  large  number  of 
business  associations  and  we  seem  to  be  confused 
by  the  volume  of  activity  in  these  associations.  The 
volume  of  activity  is  not  important.  The  tendency 
of  the  movement  is  important  because  the  movement 
grows  in  intensity,  not  by  virtue  of  the  volume  of 
its  activity,  but  by  virtue  of  the  definition  of  its 
objects. 

The  power  of  the  trade  union  to  discipline  its 
members,  to  preserve  its  characteristics  and  to  in- 
fluence outsiders  is  due  primarily  to  the  careful 
definition  of  its  objects.  For  years  the  trade  union 
has  been  moving  in  a  definite  direction  with  a  very 
definite  object  in  front  of  it. 

Even  in  countries  where  the  trade  union  itself  repre- 
sents only  a  small  proportion  of  the  working  population, 
the  influence  of  its  movement  is  to  be  observed  in  all  the 
discussions  upon  labor,  industrial  conditions  and  the 
general  industrial  economics.  Even  those  reactionaries 
who  have  refused  to  see  any  value  in  the  collective  organ- 
ization of  workers  have  been  obliged  to  take  new  posi- 
tions every  few  years  from  the  pressure  of  public  influ- 
ence and  their  own  readjustment  to  outside  conditions. 
Similarly,  the  definition  of  the  Socialist  creed  has  exerted 
an  influence  upon  the  modern  political  thinking  far  be- 
yond the  confines  of  the  organization  itself  and  far 
beyond  the  liberal  elements  in  the  population. 

In  comparison  with  these  movements  the  organiza- 
tions of  manufacturers  and  other  employers  have 
developed  a  great  amount  of  activity  with  little  or 


no  definition  of  their  objects.  They  have  exerted 
little  influence  outside  of  their  own  membership,  and 
their  actions  have  not  affected  the  political  or  social 
thinking  to  any  considerable  degree. 

Most  of  these  organizations  have  been  started  without 
any  definite  object  other  than  the  protection  of  the  mem- 
bers against  the  aggression  of  outsiders.  This  is  the 
negative  and  defensive  attitude,  and  these  organizations 
have  been  obliged  to  modify  their  policies,  rearrange 
their  objects  to  meet  the  new  attacks  coming  from  differ- 
ent sources.  Taken  all  in  all,  the  business  and  pro- 
fessional associations  in  the  United  States  comprise  a 
membership  much  larger  than  the  membership  of  the 
American  Federation  of  Labor,  but  as  far  as  their  influ- 
ence is  concerned  they  have  no  definite  common  object 
of  any  kind,  they  are  moving  in  no  particular  direction 
and  their  movement  does  not  intensify  particularly  even 
after  a  number  of  years  of  action. 

The  same  situation  is  developing  in  the  discussion  of 
industrial  relations.  All  groups  of  labor,  where  they 
are  affiliated  with  the  American  Federation  of  Labor  or 
grouped  within  the  establishment,  have  two  or  three 
definite  objects  in  common.  As  a  rule  they  do  not  know 
how  these  objects  can  be  obtained  most  effectively,  and 
they  are  not  in  any  position  to  offer  a  suggested  solution 
of  the  present  problem. 

They  have  indicated  the  objects,  however,  and  they 
have  suggested  the  solution  they  believe  to  be  correct. 
Because  of  this  definition  they  have  convinced  a  large 
part  of  the  working  population  that  the  objects  are  more 
or  less  reasonable  and  the  solution  more  or  less  valuable. 

Professional  and  industrial  associations  dealing  with 
the  human  side  are  new.  They  should  offer  opportuni- 
ties for  the  better  definition  of  the  human  problems  of 
industry  and  the  suggestion  of  better  methods  looking 
to  solution. 

At  present,  however,  they  are  floundering  around  after 
the  manner  of  so  many  other  associations  endeavoring 
to  secure  a  great  volume  of  activity,  discussing  and 
considering  matters  covering  a  wide  range,  and  with 
neither  a  definite  object  in  front  nor  a  continuing  policy 
of  development. 

It  is  interesting  to  note  that  it  was  comparatively 
easy  to  secure  a  unity  for  the  negative  object  of 
protection  against  the  aggressions  of  Germany.  That 
situation  produced  a  larger  measure  of  unity  in 
action  and  in  thought  than  any  other  situation  since 
tin'  beginning  of  the  mechanical  civilization. 

For  the  positive  purpose  of  peace,  however,  and 
reconstruction,  we  have  been  unable  to  preserve  even 
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a  decent  measure  of  unity  in  respect  of  the  most 
important  objects. 

An  enormous  amount  of  time  has  been  expended 
in  dickering  over  this  or  that  detail  of  the  matter 
without  success.  It  is  not  at  all  sure  that  we  have 
elements  of  peace  in  the  agreements  that  have  been 
made  so  far.  The  same  thing  is  true  of  the  small 
nations  created  by  the  war.  They  have  been  a  unit 
in  demanding  recognition  and  protection  of  their 
racial  traditions  and  associations.  That  accom- 
plished, they  have  fallen  into  the  usual  political  dis- 
turbances in  attempting  a  reconstruction  program. 

It  is  the  same  way  in  business.  Men  will  get  together 
for,protection  against  legislation,  for  protection  against 
labor  troubles,  for  protection  against  poor  creditors,  but 
in  the  attempt  to  throw  up  a  positive  program  of  improve- 
ment they  fall  apart,  either  becoming  negative  or  split 
into  other  associations.  It  is  to  be  expected  that  the 
labor  unions  of  Great  Britain,  now  that  they  are  ap- 
proaching the  responsibility  of  constructive  necessities 
on  account  of  their  great  power,  will  find  it  impossible 
to  secure  the  adherence  of  the  millions  of  workers  to 
any  program  of  construction.  The  reason  for  this  im- 
possibility of  agreement  upon  constructive  measures  is 
obvious.     Only  a  very  small  percentage  of  the  leaders 


have  definitely  examined  the  situation  sufficiently  far  to 
build  up  a  program  of  improvement,  and  the  rest  of  the 
population  has  not  even  thought  beyond  the  deficiencies. 
The  improvement  can  be  made,  then,  only  because  of 
the  activity  and  the  intensity  of  the  movement  of  the 
small  minority  of  any  association.  This  minority  must 
be  prepared  to  lay  down  a  program  within  the  range  of 
practical  possibility  to  compromise  on  some  of  their  ob- 
jects in  order  to  secure  a  movement  in  the  right  direction 
and  to  continually  force  upon  the  majority  the  necessity 
for  this  development.  They  are  not  liked  by  associations 
and  they  are  frequently  discredited  by  the  majority  who 
do  not  understand  them.  Many  of  the  great  English 
leaders  who  brought  the  labor  party  to  its  present  power 
died  discredited  by  their  own  party. 

Manufacturers  who  have  been  bold  enough  to  ex- 
periment in  the  endeavor  to  provide  a  better  basis 
for  the  co-operation  of  labor  and  management  are 
looked  upon  as  fools  or  denounced  as  Bolsheviks. 
Not  much  can  be  expected  from  the  organized  associa- 
tions dealing  with  the  human  side  of  industry;  improve- 
ments must  come  from  the  patience  and  experimentation 
undertaken  by  men  who  have  studied  the  situation  suffi- 
ciently to  know  that  they  are  right,  and  who  are  not  very 
careful  to  receive  the  plaudits  of  the  general  body. 


Reinforced  Concrete  Roads  in  France 


THE  use  of  reinforced  concrete  as  a  road  material 
has  made  its  appearance  in  France  and  has  been 
experimented  with  in  the  city  of  Lyons  with  good  results. 

This  invention  is  the  property  of  the  Pont-a-Mousson 
Steel  Works,  one  of  the  biggest  firms  in  France  specializing 
in  iron  pipes.  A  concrete  foundation,  varying  in  depth 
from  4  to  8  inches,  according  to  the  amount  of  traffic  to  be 
carried,  is  first  laid  and  given  a  surface  dressing  of  fine 
cement  about  half  an  inch  in  thickness.  Before  this  is 
quite  dry  it  receives  the  cast  iron  reinforcement,  the  ele- 
ments of  which  are  roughly  square  frames  1%  in.  in 
height  with  a  spur  from  each  corner,  and  are  laid 
staggered,  from  16  to  25  to  the  square  yard,  according  to 
the  amount  of  traffic  intended  to  be  carried.  The  base  of 
each  cast  iron  member  is  slightly  reinforced  in  order  to 
give  it  a  better  seating  in  the  cement.  Finally  a  layer  of 
concrete  composed  of  fine  Portland  cement  and  quartz 
chips  is  laid  over  the  metal  reinforcement  and  carefully 
tamped  down  so  as  not  to  disturb  the  elements.  When 
finished  the  metal  is  hidden,  the  road  having  the  appear- 
ance of  an  ordinary  concrete  highway. 

According  to  the  report  issued  by  the  road  engineer 
of  the  city  of  Lyons,  after  the  road  had  been  in  service 
for  six  months,  during  which  time  it  had  carried  excep- 
tionally heavy  traffic,  the  results  are  satisfactory.  It  is 
stated  that  the  metal  reinforcement  now  slightly  projects, 
but  not  sufficiently  to  cause  any  inconvenience  to  traffic, 
and  so  slightly  that  for  all  practical  purposes  the  surface 
can  be  considered  as  perfectly  smooth.  Water  Hows  off 
easily  and  the  street  is  less  dusty  than  others  paved  with 
granite  blocks. 

The  cost  of  construction  of  this  experimental  road  was 
$5.30  per  square  metre  (nominal  exchange),  but  this  was 
higher  than  normal,  owing  to  the  total  inexperience  of  the 
workers  in  this  class  of  road  construction.  It  is  estimated 
that  with  a  little  experience  coal  would  be  reduced  to  $5 
per  square  metre,  or  even  less. 

Other  experiments  have  been  carried  out  in  towns  in 
the  east  of  France,  where  reinforced  concrete  roads  have 
been   in  use   for  nine  years.     It   is   found  that   with   the 


correct  mixture  of  surface  dressing  there  is  only  a  very 
slight  tendency,  and  after  a  long  period,  for  the  cast  iron 
members  to  project  above  the  surrounding  surface,  and 
even  when  considerable  wear  has  taken  place  there  is  no 
inconvenience  to  vehicular  traffic. 

The  cost  of  construction  on  a  pre-war  basis  is  given  by 
the  Pont-a-Mousson  Steel  Works  as  $3.80  per  square  metre 
for  their  reinforced  concrete  road,  compared  with  $4.45 
for  asphalt,  $4.46  for  wood  blocks,  $4.77  for  granite  blocks 
on  sand,  and  $5.32  for  granite  blocks  on  concrete.  One 
of  the  main  advantages  claimed  for  the  reinforced  concrete 
road  is  that  maintainance  costs  are  practically  nil,  where- 
as wood  paving  blocks  cost  as  high  as  42  cents  per  square 
metre  per  annum. 
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Management's  Responsibility  to 
the  Salesman 

A  XUMBER  of  sales  managers  were  asked  this 
i\  question  recently  by  St.  Elmo  Lewis:  "What 
one  thing  can  the  salesman  do  to  overcome  the  pres- 
ent sales  resistance?"  Many  of  the  answers  were 
interesting,  but  that  given  by  F.  M.  Manning,  director 
of  sales,  Diamond  Match  Company,  bears  an  espe- 
cially pertinent  message  to  the  manufacturer  at  this 
time.    He  said: 

"I  would  like  to  throw  this  thought  into  your  ques- 
tion:  'What  is  the  house  doing  to  make  it  possible 
for  good  individual  sales  effort  to  accomplish  results?' 

"Too  many  of  us  unconsciously  regard  the  sales- 
man as  the  creator,  gatherer  and  finder  of  our  busi- 
ness. .  .  .  And  when  we  need  more  business  we 
usually  start  to  'stimulate'  the  salesman. 

"We  owe  the  salesman  a  product,  a  price  and  a 
proposition  which  will  be  successful  if  the  salesman 
presents  it  properly  to  the  prospect.  I  think  then 
is  a  tendency  to  under-estimate  the  responsibility  of 


the  management  and  to  over-estimate  the  responsi- 
bility of  the  salesman. 

"Therefore,  we  should  ask  ourselves  the  question, 
'What  are  we  doing  to  make  it  possible  for  the  sales- 
man to  overcome  the  present  sales  resistance?'  " 

This  attitude  on  the  part  of  the  management  will 
produce  results.  The  problem  is  not  to  find  reasons 
for  lack  of  sales,  but  to  find  ways  of  making  sales. 
"Passing  the  buck"  may  excuse  the  individual,  but 
it  will  not  sell  cars  and  trucks. 

The  recent  trend  of  prices  and  production  methods 
indicate  that  the  automobile  manufacturer  has  re- 
alized his  share  of  the  responsibility  and  that  he  is 
facing  the  issue  squarely. 


We  Have  the  Power 


T 


lHE  recent  reports  of  the  Bureau  of  Census  have 
JL  established  the  automotive  industry  clearly  as 
ranking  second  in  value  of  a  finished  product. 

This  classification  is  interesting,  especially  so  in 
that  it  supplies  a  key  as  to  the  position  the  industry 
should  take  in  the  business  world.  The  industry  is 
new  and  it  has  been  the  victim  of  many  and  varied 
opinions  within  its  own  ranks.  But  there  is  nothing 
like  a  touch  of  adversity  to  bring  people  together.  A 
man  and  wife  may  fight  each  other,  but  in  nine  cases 
out  of  ten  when  the  outsider  attempts  to  take  part 
in  the  fight,  both  will  turn  on  him. 

During  the  last  winter  many  differences  of  opinion 
were  buried  under  snow  drifts.  The  industry  is 
reaching  a  common  viewpoint  as  to  what  is  good  for 
it.  Just  now  there  are  several  points  of  general  in- 
terest before  the  public,  especially  the  political  public 
and  each  member  of  the  industry  should  use  his  own 
political  power  to  promote  the  best  interests  of  his 
own  industry.  Each  member  of  the  industry  has  po- 
litical power,  and  so  has  his  wife.  Among  the  ideas 
that  need  promotion  are : 

The  Townsend  bill  that  has  been  reported  favorably 
by  the  Senate. 

A  reasonable  tax  law  by  Congress. 

A  drastic  curtailment  of  Federal  expenses. 

A  just  recognition  of  business  by  Government. 

Legislators  and  other  government  officials  are 
merely  human,  after  all.  They  frequently  will  move 
in  the  line  of  least  resistance.  Many  industries  are 
better  organized  for  promotion  of  self  interest  that 
the  automotive  industry  and,  consequently,  get  more 
recognition.  We  believe  the  position  taken  by  the 
automotive  industry  on  these  public  questions  has 
been  the  position  for  the  greatest  good  to  the  great- 
est number,  and  each  member  of  the  industry  should 
do  all  in  his  power  to  promote  the  common  platform. 


An  Inventory  As  a  Liability 

IN  a  recent  speech  before  a  gathering  of  business 
paper  editors  George  M.  Graham  asked  permis- 
sion to  tell  a  short  story,  illustrating  a  point  about 
inventories,  before  he  began  his  real  talk  of  the 
evening.    His  story  was,  in  effect,  as  follows: 

"This  morning  I  arrived  in  New  York  at  9  o'clock 
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wearing  a  straw  hat  and  found  that  it  was  raining. 
The  rain  continued  to  fall  all  day  and  as  I  moved 
about  the  city  making  calls,  I  employed  taxicabs, 
primarily  to  protect  that  straw  hat.  When  I  had  fin- 
ished the  day,  I  found  that  if  I  had  started  the  day 
by  throwing  that  straw  hat  under  a  truck  and  had 
bought  a  cap  I  would  have  been  several  dollars  ahead. 
I  am  suggesting  this,  merely  to  present  the  view  that 
sometimes  an  inventory  can  be  a  liability  instead  of 
an  asset." 

It  would  be  interesting  to  know  how  many  automo- 
tive concerns  have  made  the  inventory  of  a  year  ago 
a  liability  by  protecting  it  with  high  sales  prices. 


Motorcycle  Activities  Abroad 

ALL  of  the  European  countries  which  participated 
in  the  war  are  more  or  less  impoverished,  and, 
to  judge  by  current  exchange  rates,  the  European 
neutrals  are  in  a  not  much  better  position.  This 
condition  is  being  reflected  by  the  demand  for  motor 
vehicles  in  the  different  countries.  There  is  great 
need  for  motor  transportation  by  reason  of  the  inade- 
quate railway  services,  due  to  different  causes.  The 
war.  with  its  intensive  industrial  activity,  brought 
home  the  advantages  of  quick  travel,  and  the  only 
thing  that  stands  in  the  way  of  heavy  motor  car  sales 
in  Europe  is  the  economic  situation. 

Speaking  in  general  terms,  Europe  wants  the  quick 
transportation  which  the  motor  vehicle  makes  pos- 
sible, but  cannot  afford  the  expense  which  generally 
goes  with  the  touring  type  of  car,  the  sport  runabout 
or  speedster.  It  is,  therefore,  natural  that  it  should 
turn  to  the  most  economical  type  of  motor  vehicle 
known,  the  motorcycle.  There  has  been  a  greatly 
stimulated  interest  in  motorcycles  in  all  the  large 
European  countries  since  the  war,  most  of  all,  per- 
haps, in  Germany.  Motor  vehicles  are  increasingly 
used  for  business  purposes,  and  in  practical  work  it 
is  seldom  that  more  than  one  or  two  persons  need 
to  be  carried  at  a  time.  The  motorcycle  with  side 
car  provides  transportation  for  up  to  three  persons, 
and  therefore  meets  the  practical  requirements  of  a 
great  many  people.  Its  economy  is  the  result  of  its 
low  weight  and  relatively  simple  construction. 

In  Germany  the  development  has  run  to  a  certain 
extent  in  the  direction  of  fitting  ordinary  pedal  cycles 
with  gasoline  engines  and  driving  means.  It  is  hardly 
necessary  to  point  out  that  this  line  gives  very  little 
promise  of  success,  because  a  framework  and  wheels 
designed  for  the  restricted  weight  and  power  of  the 
rider  quickly  goes  to  pieces  when  subjected  to  the 
additional  weight  and  power  of  a  mechanical  engine. 
The  conversion  plan,  of  course,  appeals  to  the  man 
who  owns  a  bicycle,  since  the  outlay  required  is  very 
much  less  than  that  for  a  new  motorcycle.  But  it 
is  not  very  likely  that  the  popularity  of  converted 
pedal  bicycles  will  outlive  the  reconstruction  period. 

There  is  evidence  of  much  thoughtful  development 
work  being  done  on  motorcycles  throughout  Europe. 
The  pressed  steel  frame,  for  instance,  has  made  its 
appearance  in  a  number  of  rather  attractive  and 
promising  designs.  By  the  use  of  pressed  steel  the 
designers  may  succeed  in  solving  the  problem  of  pro- 


tecting the  rider  from  mud  and  dust.  Spring  sus- 
pension is  also  receiving  much  attention,  and  this  may 
result  in  a  material  increase  in  riding  comfort.  A 
large  market  for  motorcycles  in  Europe  is  practically 
assured  for  the  next  several  years,  and  technical  de- 
velopments will  undoubtedly  be  commensurate  with 
commercial  activity. 


A  Notable  Victory  for  the 
Straight  Side  Tire. 

OWING  to  the  fact  that  there  is  a  large  interna- 
tional trade  in  automobile  tires  and  that  tire 
renewals  must  be  provided  for  cars  extending  through 
a  number  of  countries,  it  is  hardly  conceivable  that 
the  present  double  standard  of  tire  design  will  be 
maintained ;  that  is,  that  both  the  straight  side  and 
the  clincher  tire  will  continue  to  be  made  in  all  sizes. 
The  recent  agitation  against  the  straight  side  tire 
in  France  has  brought  the  matter  to  a  head,  and  it 
seems  that  there  will  be  from  now  on  persistent 
rivalry  for  supremacy.  In  contrast  to  the  leading 
French  tire  manufacturer,  a  number  of  the  smaller 
French  makers  have  taken  a  favorable  attitude  to- 
ward the  straight  side  tire,  and  one  or  two  have  even 
decided  to  manufacture  it. 

The  greatest  accession  of  strength  to  the  ranks  of 
the  straight  side  protagonists,  however,  has  been  that 
of  the  Dunlop  Rubber  Co.  of  Great  Britain,  which  has 
reached  the  conclusion  that  the  straight  side  tire  has 
a  balance  of  advantages  over  the  clincher  type,  espe- 
cially in  the  larger  sizes,  and  its  chief  product  here- 
after will  be  straight  side,  cord  passenger  car  tires. 
The  conversion  of  the  Dunlop  company  to  the  straight 
side  principle  for  automobile  tires  is  particularly  sig- 
nificant, because  the  design  of  the  straight  side  tire 
is  based  on  that  of  the  Dunlop  type  of  bicycle  tire. 


Little  Manifold  Heating 
in  Europe 

EUROPEAN  engineers  have  not  gone  nearly  so 
far  as  we  have  in  the  matter  of  applying  heat 
to  the  incoming  charge,  as  is  evident  from  the  article 
on  manifolds  by  Messrs.  Bradley  and  Gerster  in  this 
issue  and  from  descriptions  of  European  cars  that 
have  recently  reached  us.  This  may  be  in  part  ac- 
counted for  by  the  fact  that  none  of  the  large  Euro- 
pean industrial  countries  has  the  low  winter  tempera- 
tures that  we  have  to  contend  with,  but  the  chief 
reason  undoubtedly  is  that  the  gasoline  sold  in  Europe 
at  the  present  time  does  not  have  the  low  end  point 
that  ours  has.  As  compared  with  the  United  States, 
the  number  of  automobiles  in  use  in  the  different 
European  states  is  comparatively  small,  and  the  de- 
mand for  gasoline  there  does  not  bear  the  same  pro- 
portion to  the  demand  for  other  petroleum  products 
that  it  does  here,  hence  there  is  not  the  same  tempta- 
tion to  convert  as  much  as  possible  of  the  crude  into 
gasoline.  As  a  result,  European  engineers  are  now 
using  about  the  same  vaporizing  and  distributing  de- 
vices that  we  used  about  two  years  ago. 
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I  June  Sales  Prove  Gloom  Untimely  I 
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New  York  Business 
Far  Ahead  of  May 

Price     Reductions     Start     Rally 

Which  Is  Continuing  Strong 

- — Registrations  Swamped 

NEW  YORK,  June  18— Spurred  by 
price  reductions  which  seem  to  have  con- 
vinced at  least  part  of  the  public  that 
automobile  prices  have  at  last  been 
stabilized  and  by  ideal  June  weather, 
passenger  car  sales  in  the  Metropolitan 
territory  since  June  1  have  run  far  ahead 
of  May  business,  which  in  turn  was  727 
cars   ahead   of   April. 

Actual  figures  on  June  sales  will  not 
be  available  until  the  end  of  the  month, 
owing  to  lack  of  daily  compilation  of 
figures  in  the  Motor  Vehicle  Department, 
but  reports  from  Albany  show  that  there 
has  been  a  veritable  avalanche  of  reg- 
istrations. 

May  registrations  for  ten  counties  in 
and  around  New  York,  just  compiled, 
show  a  gain  of  727  over  April.  This  in 
itself  is  an  illuminating  commentary  on 
the  effect  of  substantial  reductions. 
April  had  been  a  big  month,  for  April, 
sales  having  been  stimulated  by  the  early 
spring.  May  started  off  poorly  and  in- 
dications at  the  end  of  two  weeks  were 
that  the  April  total  would  not  be  reached. 
However,  following  the  lead  of  Marmon 
and  Jordan,  price  reductions  followed 
each  other  rapidly  throughout  the  month 
and  by  the  fifteenth  sales  were  running 
far  ahead  of  the  daily  record  of  April 
and  the  final  report  showed  that  the  last 
half  of  May  had  splendidly  offset  the 
slump  of  the  first  two  weeks  when  two 
or  three  price  reductions  not  immediate- 
ly followed  by  manufacturers  generally 
left  the  public  in  a  state  of  confusion 
wherein  purchasing  was  scant. 

All  Classes  Find  Buyers 

An  interesting  study  of  passenger  car 
registrations,  which  are  equivalent  to  de- 
liveries, is  made  possible  through  in- 
formation contained  in  the  Automobile 
Sales  Analysis  published  monthly  by 
Sherlock  &  Arnold  and  patronized  by 
most  of  the  metropolitan  dealers.  Ac- 
cording to  this  report,  registrations  in 
ten  counties  in  and  around  New  York 
for  the  first  five  months  of  the  year 
were  as  follows: 

$3000andUp  Under$3000  Total 

January   101                     470  571 

February     185                   1383  1568 

March      385                    2919  3304 

April     561                     4749  5310 

May     579                     5458  6037 


ALL  COMPANIES  SHARE 
IN  HARVEST  OF  SALES 

NEW  YORK,  June  21— Retail 
sales  of  automobiles  in  all  sections 
of  the  country  promise  to  surpass 
this  month  the  record  set  for  April 
and  the  volume  of  business  will  be 
materially  greater  than  in  May. 
The  greatest  sales  harvest  is  being 
enjoyed  by  the  companies  which 
have  made  substantial  price  cuts, 
but  it  is  reflected  all  along  the  line, 
and  companies  which  have  not  made 
reductions  are  sharing. 

Reports  on  sales  conditions, 
gathered  by  correspondents  of 
Automotive  Industries  in  dis- 
tribution centers,  all  show  that 
almost  without  exception  June  busi- 
ness is  running  ahead  of  the  last 
two  months.  This  seems  to  be  true 
particularly  in  the  New  York  and 
Chicago  territories. 

Manufacturers  who  were  deeply 
pessimistic  at  the  end  of  May  now 
admit  that  the  outlook  is  brighter 
and  a  considerable  number  declare 
that  the  orders  on  hand  will  carry 
their  plants  through  the  middle  of 
July  on  the  present  production 
schedule. 

The  Goodyear  Tire  &  Rubber  Co., 
which  announced  a  short  time  ago 
that  the  automotive  industry  was 
due  for  another  slump  and  pre- 
pared many  of  its  employees  for  a 
lay-off,  has  been  compelled  to  recast 
its  plans.  There  will  be  no  curtail- 
ment of  production,  and  there  will 
be  no  extended  vacation  for  "in- 
ventory." 

The  outlook,  as  forecast  in 
Automotive  Industries  of  last 
week,  is  distinctly  encouraging. 
Sales  probably  will  slow  up  in  July 
and  August,  but  there  is  every 
reason  to  believe  there  will  be  a 
renewal  of  interest  and  a  resump- 
tion of  buying  with  the  coming  of 
September. 


Detroit   Sales  Jump 

DETROIT,  June  18— Dealers  handling 
cars  on  which  prices  have  been  cut,  re- 
port increases  in  business  in  the  last  10 
days  ranging  from  100  per  cent  to  1500 
per  cent.  On  the  other  hand,  dealers 
handling  cars  on  which  no  cuts  have 
been  announced  are  not  having  this  in- 
crease. G.  O.  Simons,  Overland  and 
Knight  distributor,  reports  an  increase 
of  200  per  cent.  T.  J.  Doyle,  Dodge,  re- 
ports an  increase  of  1500  per  cent. 


Best  Month  of  Year 
in  Chicago  Opinion 

Price  Cut  Lines  Lead  in  Demand 

But  All  Dealers  Get  Share — 

General  Outlook  Good 

CHICAGO.  June  18— Automobile  deal- 
ers in  this  city  are  almost  a  unit  in  de- 
claring that  business  for  June  is  better 
than  for  April  or  May.  Naturally  the 
largest  business  is  being  done  by  those 
lines  which  have  made  substantial 
price  cuts  but  conditions  are  by  no  means 
discouraging  even  for  dealers  whose 
companies  are  standing  pat  on  prices. 
Collections  are  good  and  most  dealers 
are  satisfied  with  the  outlook  for  the 
future  although  they  expect  that  there 
will  be  the  usual  slump  in  sales  the  last 
half  of  July  and  August. 

Oakland  sales  in  May  were  the  largest 
in  seven  years,  showing  an  increase  of 
175  per  cent  over  April  and  the  indica- 
tions are  that  June  will  be  as  good  as 
May.  Prospects  are  numerous  and  the 
outlook  is  bright. 

June  sales  of  Oldsmobile  are  not  as 
good  as  in  April  or  May  but  the  volume 
of  business  thus  far  in  1921  has  been 
better  than  in  1920  up  to  June. 

Overland  reports  a  500  per  cent  sales 
increase  over  April  and  May  and  already 
has  delivered  as  many  cars  this  month 
as  in  any  previous  month.  Cash  is  being 
paid  for  many  of  the  cars. 

June  business  for  Franklin  will  show 
an  increase  over  May.  Sales  for  1921 
have  been  away  ahead  of  the  first  5^4 
months  of  1920.     Collections  are  good. 

Dodge  sold  as  many  cars  the  week  fol- 
lowing the  price  cut  as  ordinarily  would 
be  disposed  of  in  two  months. 

Briscoe  Reports  Gains 

Although  there  has  been  no  cut  in 
price  by  Briscoe,  sales  have  increased  in 
the  last  two  weeks  and  are  much  better 
than  in  May  or  April. 

June  is  running  better  than  April  or 
May  for  Buick  than  all  three  months 
last  year.  The  Chicago  company  has  re- 
ceived a  consignment  of  500  cars  and 
expects  to  clean  them  out  in  the  near 
future. 

Other  companies  which  report  that 
June  business  is  better  than  April  or 
May  include  Mitchell,  Gardner,  Lexing- 
ton, Hudson  and  Essex. 

Those  which  say  that  June  is  equal  to 
that  of  either  April  or  May  include  Na- 
tional, Packard,  Haynes,  Allen,  Sayers, 
Handley-Knight,  Stevens-Duryea,  Pierce- 
Arrow  and  Peerless. 


Reports  on  Business  Conditions  Continued  on  Page  1401 


June  23,  1921 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


1397 


;.  :;. 

|  Buick  Re-enters  Automobile  Field  J 
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Pioneer  Named  Head 
of  Lorraine  Motors 

Will    Make    New    Car    at    Grand 
Rapids  Plant — Amassed  For- 
tune With  First  Product 

DETROIT,  June  20— David  Buick  of 
Detroit,  founder  of  the  Buick  Motor  Co. 
of  Flint,  has  re-entered  the  automobile 
business  as  head  of  the  Lorraine  Motors 
Corp.  of  Grand  Rapids,  and  has  designed 
a  new  car  which  will  be  put  on  the 
market  shortly.  The  car  will  be  mar- 
keted as  the  Lorraine,  although  it  will 
be  an  entirely  different  product  from  that 
which  the  Grand  Rapids  organization 
has  been  manufacturing. 

Buick  and  his  associates  have  secured 
a  controlling  interest  in  the  Lorraine 
Motors  Corp.  and  a  strong  organiza- 
tion already  has  been  perfected.  A.  H. 
Wyatt,  well  known  in  automotive  and 
financial  circles  in  Michigan,  will  be 
associated  with  Buick,  in  addition  to  John 
J.  Larkin,  former  sales  manager  of  the 
Haynes  Automobile  Co.  of  Kokomo,  Ind., 
who  will  be  general  sales  manager,  and 
William  Hulin  of  Grand  Rapids. 

The  new  car,  which,  it  is  promised, 
will  rank  with  the  higher  priced  cars  in 
body  design,  will  sell  for  less  than  $1,200, 
according  to  an  official  of  the  company. 
It  will  be  equipped  with  a  valve-in-head 
engine.  Buick  being  credited  with  hav- 
ing brought  out  the  first  engine  of  that 
type. 

Since  leaving  the'Buick  organization, 
although  interested  chiefly  in  carbureter 
production,  Buick  has  continued  to  ex- 
periment with  engines,  and  the  one  in- 
stalled in  the  new  Lorraine  is  declared 
to  include  several  new  features.  The  new 
car  will  have  a  115-in.  wheel  base  and 
will  be  equipped  with  a  carburetion  sys- 
tem thoroughly  tried  and  tested  under 
Buick's  direction.  The  first  car  is  being 
assembled  and  will  be  shown  at  Grand 
Rapids  within  a  few  weeks. 

Buick  left  the  company  which  bears 
his  name  in  1909,  after  six  years  spent 
in  developing  it,  during  which  time  he 
and  his  associates  amassed  fortunes.  The 
Buick  Co.  was  started  with  a  capital  of 
$37,000,  and  stockholders  were  made 
wealthy  when  the  General  Motors  organ- 
ization was  formed  with  Buick  as  a  cen- 
tral company. 


way  policy  has  reached  the  cross-roads 
and  that  Congress  must  decide  whether 
it  will  adopt  President  Harding's  recom- 
mendation for  a  Federal  highway  com- 
mission as  proposed  in  the  Townsend 
bill,  or  let  things  drift.  The  bulletin 
states  that  to  eliminate  the  plan  for  a 
Federal  highway  commission,  as  sug- 
gested in  other  legislation  introduced 
in  opposition  to  the  Townsend  bill  would 
be  to  rob  America's  new  road  policy  of 
its  essential  strength  and  efficiency. 


Makers  and  Dealers 

Meet  Again  June  30 

NEW  YORK,  June  20— The  second  of 
the  series  of  conferences  between  com- 
mittees representing  the  National  Auto- 
mobile Chamber  of  Commerce  and  the 
National  Automobile  Dealers'  Associa- 
tion will  be  held  June  30  at  the  Detroit 
Athletic  Club.  William  E.  Metzger  has 
been  appointed  chairman  of  the  N.A.C.C. 
committee  which  was  headed  by  W.  C. 
Sills  of  the  General  Motors  Corp.,  until 
he  retired  from  the  Chevrolet  company  to 
become  distributor  for  the  New  England 
territory.  While  Metzger  is  a  vice-presi- 
dent and  a  large  stockholder  of  the 
Columbia  Motors  Co.  he  looks  upon  the 
problems  of  the  dealer  from  a  sympa- 
thetic viewpoint  for  the  reason  that  he  is 
a  member  of  the  company  which  distri- 
butes the  Willys-St.  Claire  ear  in  Detroit. 


R.  A.  A.  BACKS  TOWNSEND  BILL 

NEW  YORK,  June  20— Joining  forces 
with  the  National  Automobile  Chamber 
of  Commerce  and  the  Rubber  Associa- 
tion of  America,  the  Motor  and  Acces- 
sory Manufacturers  Association,  has 
sent  to  its  members  a  bulletin  in  which 
it  declares  that  the  United  States  high- 


Em  ploynient  in  May 

Shows  4.4  Per  Cent  Gain 

WASHINGTON,  June  20  —  Employ- 
ment figures  for  the  month  of  May  com- 
piled by  the  Bureau  of  Labor  Statistics 
showed  that  there  was  an  increase  of 
1.4  per  cent  in  the  number  of  men  em- 
ployed in  the  40  automobile  plants  from 
which  reports  were  received.  The  num- 
ber of  employees  in  April  was  83,56(5  and 
last  month  it  was  87,266.  The  number 
of  employees  in  May,  1920,  was  128,982. 

In  its  discussion  of  the  automotive 
industry,    the   report   says: 

"In  this  industry  market  conditions 
have  improved  since  April  and  the  per 
Capita  earnings  show  an  increase  of  4.9 
per  cent  when  comparing  April  and  May 
figures." 

The  only  other  industries  which  showed 
an  increase  in  employment  for  May  over 
April  were  cotton  manufacturing,  cotton 
finishing,  hosiery  and  underwear,  woolen 
leather  and  boots  and   shoes. 

WHITE   WINS  TAX   DECISION 

CLEVELAND,  June  20— In  a  decision 
handed  down  in  Common  Pleas  Court  this 
week  by  Judge  Manuel  Levine,  the  White 
Motor  Co.  was  adjudged  within  the  Ohio 
personal  property  tax  law  in  deducting 
its  Federal  tax  due  from  its  total  credits. 


Goodyear  Cuts  Priee 
On  All  Truck  Tires 

Reductions    Range    from    10   Per 

Cent    on    Cushion    Tires    to 

23 1/9  on  Pneumatics 

AKRON,  June  20.— The  Goodyear  Tire 
&  Rubber  Co.  has  made  sweeping  price 
cuts  on  all  motor  truck  tires,  including 
both  solids  and  pneumatics  and  also 
cushion  truck  tires,  effective  to-day.  The 
Goodyear  price  cuts  will  average  23% 
per  cent  on  all  six,  seven  and  eight  inch 
cord  pneumatic  truck  tires,  including  the 
sizes  most  generally  used  on  trucks  and 
buses.  Reductions  on  all  Goodyear  S  V 
solid  tires  will  average  12  per  cent  and 
on  cushion  tires  the  cut  will  average  10 
per  cent.  Prices  on  pneumatic  tires  for 
trucks  over  eight  inches  and  on  the  new 
all  weather  solid  tires  for  trucks  will  also 
be  reduced  to  some  extent. 

Goodyear  is  the  first  major  tire  com- 
pany in  the  United  States  to  announce 
price  reductions  on  truck  tires.  Practical- 
ly all  companies  have  reduced  automobile 
tire  prices,  but  none  outside  of  Goodyear 
so  far  as  revised  prices  on  pneumatic 
and  solid  motor  truck  tires. 

"These  reductions  will  complete  the 
stabilization  of  tire  prices  through  the 
entire  Goodyear  line,  following  the  reduc- 
tion in  prices  on  all  kinds  of  automobile 
casings  and  tubes  announced  last  month," 
says  a  Goodyear  statement  on  the  sub- 
ject. 

Goodyear  to-day  recalled  1200  of  the 
tire  builders  who  were  laid  off  several 
weeks  ago.  Goodyear  has  completely 
revised  its  announced  plans  for  closing 
down  the  factories  from  June  24  to  July 
5  for  semi-annual  inventory  and  will  keep 
most  departments  running  through  that 
period,  closing  them  only  long  enough  for 
a  hurried  invoice.  The  steady  increase 
in  dealers'  orders  makes  necessary  the 
rehiring  of  several  hundred  men,  officials 
state. 
Dealers'  Orders  Increase 

Three  weeks  ago  Goodyear  announced 
the  tire  industry  apparently  had  entered 
a  new  slump.  This,  it  was  said,  had 
been  brought  about  by  automobile  manu- 
Eacturers  reducing  their  original  equip- 
ment specifications.  Dealers'  orders 
have  continued  to  increase,  however, 
in. I  Goodyear  reports  its  dealer  business 
now  will  compare  favorably  with  normal 
dealer  business  for  any  time  in  the  com- 
pany's history. 

(I lyear  declares  the  increase  in  deal- 
ers' business  does  not  assume  the  phase 
of  a  spurt,  but  justifies  the  belief  that 
business  will  hold  up  in  a  stabilized  way 
and  will  warrant  putting  on  more  men 
and    increasing   production. 
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Body  Makers  Discuss 

Needs   of  Industry 

j 

Credits,  Contracts  and  Inventories 

Considered  at  Detroit 

Convention 

DETROIT,  June  18— Unethical  prac- 
tices of  customers,  labor  problems  and 
wage  adjustments,  liquidation  of  inven- 
tories, raw  material  prices  and  problems 
of  financing  occupied  the  time  of  the 
members  of  the  Automobile  Body  Build- 
ers' Association  at  the  convention  which 
closed  yesterday. 

In  opening  the  convention,  following 
the  meeting  of  the  executive  committee 
Thursday  morning,  President  E.  J. 
Thompson,  of  the  E.  J.  Thompson  Co.  of 
Philadelphia,  announced  that  no  set  pro- 
gram had  been  fixed,  the  conditions  exist- 
ing in  the  industry  at  this  time  calling 
for  intimate  discussions  and  the  view- 
points of  all  present  rather  than  the 
usual  addresses  dealing  with  generali- 
ties. On  account  of  the  vital  problems 
confronting  the  association  and  the  in- 
timate questions  to  be  taken  up,  he  asked 
for  an  expression  regarding  the  advisa- 
bility of  a  closed  session,  and  upon 
motion  of  A.  R.  Guider  of  Detroit,  the 
30  members  present  voted  to  exclude  all 
but  members  and  a  few  manufacturers 
"invited"  to  participate  in  the  sessions. 

A  great  portion  of  the  discussion,  offi- 
cials said  after  the  meeting,  centered  on 
problems  of  finance.  Experiences  of  the 
members  in  satisfying  their  banking- 
connections  were  heard  and  suggestions 
offered  for  closer  relation  with  the 
financiers  and  a  spirit  of  more  hearty 
co-operation  in  furnishing  them  every 
bit  of  information  on  which  to  base 
credit.  Methods  of  emergency  fiananc- 
ing — where  to  get  money  and  how  to 
make  the  most  of  a  firm's  capital,  also 
were  dwelt  upon  at  length.  Chief  inter- 
est, however,  centered  in  the  matter  of 
frankness  with  the  banker  as  certain  to 
assure  extension  of  ci'edit  where  de- 
served. 

Find   Practices  Unfair 

The  cancellation  of  contracts  by  cus- 
tomers and  the  question  of  past  due 
accounts  came  in  for  serious  considera- 
tion, and  practices  that  were  declared  to 
be  most  unfair  were  shown  by  members 
in  detailing  their  various  experiences. 
Questions  of  how  best  to  overcome  the 
evil  and  the  formulation  of  a  definite 
policy  were  discussed,  but  no  formal 
action  taken. 

The  matter  of  uniform  sales  contracts 
also  was  brought  up  and  much  time  was 
consumed  on  the  question  of  establish- 
ment of  repair  agencies  throughout  the 
country.  Bad  paint  jobs,  due  to  various 
causes  other  than  poor  material  or  in- 
efficient workmanship,  brought  forth 
much  discussion  and  suggestions  for 
remedies. 

The  liquidation  of  inventories  was 
urged  as  the  all-important  question 
before  the  association,  and  this  brought 
to    the    front    the    problem    of    prices    of 
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raw  materials  now  as  compared  with  last 
fall,  and  the  effect  of  those  prices  on 
production  and  sales  costs.  Standardiza- 
tion of  materials  and  the  extent  to  which 
raw  material  manufacturers  will  go  in 
financing  body  builders,  also  were  dis- 
cussed. 

Cost  of  production  and  the  influence 
of  present  labor  and  wage  conditions 
were  gone  into,  and  while  it  was  the  con- 
sensus that  labor  efficiency  has  increased 
more  than  50  per  cent,  further  wage 
recessions  to  meet  demand  for  reduced 
prices  were  held  imperative.  Problems 
of  administration  as  affecting  the  pro- 
duction end  also  were  taken  up. 

Members  of  the  association  following 
the  meeting  said  the  time  was  spent  al- 
most wholly  in  discussions,  and  no  action 
of  definite  nature  taken  on  any  of  the 
many  problems  brought  out. 
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Legislative  Activity 

Important,  Says  Graham 

NEW  YORK,  June  17— George  M. 
Graham,  vice-president  and  sales  man- 
ager of  the  Pierce-Arrow  Motor  Car  Co., 
was  the  principal  speaker  of  the  evening 
at  a  dinner  of  the  New  York  Conference 
of  Business  Paper  Editors.  Speaking  on 
business,  its  obligations  and  opportuni- 
ties, Graham  cited  some  illuminating 
facts  about  the  tremendous  wealth  of 
the  United  States,  as  compared  with  its 
indebtedness.  He  showed  that  indebted- 
ness is  $24,000,000,000,  from  which  $10,- 
000,000,000  may  be  subtracted  as  rep- 
resenting our  loans  to  the  Allies,  while 
the  national  wealth  is  at  least  $225,000,- 
000.000  and,  in  the  opinion  of  some  au- 
thorities. $350,000,000,000.  Graham  ob- 
served that  the  United  States  decidedly 
was  a  "going  concern.* 

Graham  declared  that  business  must 
be  constantly  alert  to  present  its  case 
correctly  before  government  authorities, 
citing  the  recent  effort  of  the  automo- 
tive industry  to  bring  about  reduction 
or  at  least  prevent  increase  of  "stigma" 
taxes  and  pointing  out  the  surprise  of 
Senators  and  Representatives  when  they 
were  shown  for  the  first  time,  the  es- 
sential nature  of  the  industry.  Business 
would  suffer  less  from  discriminatory 
legislation,  the  speaker  said,  if  it  would 
take  the  pains  at  all  times  to  make  sure 
that  the  public  and  officials  understood 
its   motives   and   accomplishments. 


OHIO    STARTS    IMPORTANT    ROAD 

YOUNGSTOWN,  OHIO,  June  21— 
Work  has  been  started  on  one  of  the 
most  difficult  and  important  highway 
jobs  in  the  State  in  Wayne,  Ashland  and 
Knox  counties.  It  will  bring  this  city 
into  closer  touch  with  Columbus  and 
Cincinnati,  and  the  road  will  be  an  im- 
portant link  in  the  Lincoln  highway. 
The  estimated  cost  is  $2,250,000.  It  is 
expected  that  all  the  48  tractors  owned 
by  the  State  will  be  used  as  well  as  75 
more  trucks  and  a  dozen  large  steam 
shovels.  State  Highway  Commissioner 
Herrick  will  have  personal  charge  of  the 
work  and  Major  Adolf  Stellhorn,  high- 
way department  engineer,  will  be  second 
in  command. 


Reserve  Board  Bans 
Import  Parts  Loans 

Holds   Goods   Not   Readily   Mar- 
ketable Within  Meaning  of 
Federal  Act 

WASHINGTON,  June  18.— According 
to  an  opinion  expresed  by  the  Federal 
Reserve  Board  here  to-day,  renewal  ac- 
ceptances to  finance  the  subsequent  stor- 
age and  resale  of  automobile  parts  im- 
ported from  France  are  ineligible  for 
acceptance  by  national  banks.  The 
Board  was  advised  that  "a  national  bank 
makes  acceptances  covering  the  impor- 
tation of  automobile  parts  from  France, 
with  a  maturity  of  90  days,  which  is  sup- 
posed to  be  sufficient  to  cover  payment 
for  the  merchandise  in  France,  its  trans- 
it to  New  York,  its  warehousing,  and 
subsequent  sale  from  warehouse.  It  is 
found,  however,  that  before  the  transac- 
tion has  been  completed  by  the  sale  of 
the  merchandise,  that  the  90-day  period 
has    expired." 

In  reviewing  the  case,  the  Board  said 
that  it  appeared  from  the  letter  that 
the  importer  was  drawer  of  the  original 
drafts  and  was  to  be  the  drawer  of 
the  renewal  drafts  and  that  at  the  ma- 
turity of  the  original  acceptances  the 
parts  had  already  arrived  in  the  United 
States  and  were  stored  in  warehouses 
pending  resale  by  the  importer. 

It  was  said  that  section  13  of  the  Fed- 
eral Reserve  Act  does  not  confer  author- 
ity upon  national  banks  to  accept  drafts 
growing  out  of  the  storage  of  goods 
other  than  "readily  marketable  staples," 
and  automobile  parts  cannot  be  regarded 
as  readily  marketable  staples  within  the 
meaning  of  this  section.  Consequently, 
if  the  drafts  are  to  be  secured  by  ware- 
house receipts  covering  the  automobile 
parts,  that  fact  would  not  of  itself  make 
the  drafts  eligible  for  acceptance  by  na- 
tional banks.  The  drafts  are  eligible 
for  acceptance  only  if  and  upon  the 
ground  that  they  can  be  said  to  grow 
out  of  the  importation  of  the  automo- 
bile parts  within  the  intent  of  section  13. 


McSHERRY  IN  RECEIVERSHIP 

SPRINGFIELD,  111.,  June  17— Alleg- 
ing that  the  McSherry  Mfg.  Co.  has  lia- 
bilities exceeding  $175,000,  L.  N.  Rosen- 
baum.  of  New  York  City,  filed  a  peti- 
tion for  receivership  to  protect  his 
credits  of  $27,000.  Judge  E.  S.  Smith  has 
named  Joseph  F.  Bunn  and  E.  H.  Hol- 
brook  receivers.  The  petition  sets  forth 
that  under  the  receivership,  the  firm 
with  $400,000  assets  will  be  able  to 
meet  its  creditors.  Capital  stock  is 
$1,400,000. 


JOIN  MOTOR  TRUCK  MAKERS 

CHICAGO,  June  18— The  Atterbury 
Motor  Car  Co.,  Buffalo;  the  Federal  Mo- 
tor Truck  Co.,  Detroit;  the  Selden  Truck 
Corp.,  Rochester,  and  the  Stewart  Motor 
Truck  Corp.,  Buffalo,  recently  have  be- 
come members  of  the  Motor  Truck  Man- 
ufacturers' Association. 
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Endurance,  Economy; 
Most  Sought  in  Car 

N.  A.  C.  C.  Poll  Shows  Price  Con- 
sideration Ranking  Fourth — 
Speed  Little  Sought 

ATLANTA,  June  IS— "Endurance  is 
the  most  popular,  and  economy  the  sec- 
ond favcred  feature  of  the  motor  car, 
according  to  a  nation-wide  poll  of  motor- 
ists," said  J.  C.  Long  of  the  National 
Automobile  Chamber  of  Commerce, 
speaking  before  the  Associated  Adver- 
tising Clubs  of  the  World  in  session  here. 

"Comfort  is  the  third  consideration, 
followed  by  price.  Speed  and  distinctive 
refinements  have  little  interest  for  the 
average  purchaser. 

"These  conclusions  are  the  compiled 
returns  from  question  cards  sent  to  car 
owners  in  all  sections  of  the  United 
States  by  the  National  Automobile 
Chamber  of  Commerce,  asking  motorists 
to  express  their  relative  preference  con- 
cerning the  following  features  of  a  car: 
Appearance  (general),  appointments, 
comfort,  economy,  indorsement  of  other 
owners,  endurance,  flexibility,  hill  climb- 
ing, price,  service  (good  local  repair 
shops),  specifications,  speed." 

"Buying  points,"  said  Long,  "rather 
than  selling  points,  are  the  important 
considerations  to-day;  and  this  poll  of  the 
customer  should  prove  a  helpful  guide  to 
both  engineer  and  advertiser. 

"Returns  from  20  States,  covering 
more  than  30  makes  of  cars,  on  the  in- 
dex basis  of  100  give  the  following  em- 
phasis to  the  different  buying  points: 

Endurance  15;  economy  14;  comfort  9}/zi 
price  9'/2;  appearance  8:  service  7'z;  hill 
climbing  7;  flexibility  6' 2;  endorsement  of 
others  6',2:  specifications  6;  speed  5!2;  ap- 
pointments   5. 

"Fifty-one  per  cent  of  the  voters  said 
they  were  not  interested  in  slogans. 
Forty  per  cent  did  not  comment  on  this 
point,  and  of  the  remaining  9  per  cent 
many  specified  that  they  were  interested 
in  lines  which  referred  to  motor  trans- 
port in  general,  such  as  'Drive  Care- 
fully.' 

"Twenty-three  per  cent  of  this  poll  ex- 
pressed an  interest  in  specially  featured 
parts,  such  as  motors  and  springs,  but 
48  per  cent  were  not  interested,  and  29 
per  cent  were  non-committal." 
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has  added  a  new  body  to  the  line  on 
that  chassis,  this  to  be  called  the  Day- 
tona  Roadster.  It  is  primarily  a  sports- 
man's job  but  the  skeleton  equipment 
ordinarily  found  on  racy-type  models  is 
replaced  with  comfortable  seats  and 
equipment.  There  is  an  auxiliary  seat 
on  the  side  of  the  body  with  foot  rest 
on  the  aluminum  step.  Wheels  are  wire 
with  33x4%  cord  tires.  The  finish  is 
deep  red  for  the  body,  wheels  enameled 
in  blue  and  other  running  gear  black. 
Other  equipment  includes  bullet  side 
lamps,  cowl  ventilator,  safety  latches  on 
doors,  electric   clock  and  muffler  cutout. 
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REES  BUYS  ATTICA   PLANT 

i  ni,r\]];rs.  June  23  The  Rees  Mo- 
tor Co.  has  purchased  the  plant  of  the 
Halladay  Motors  Corp.  at  Attica,  Halla- 
day  having  moved  to  Newark,  Ohio,  and 
it  is  the  intention  of  the  Rees  organiza- 
tion to  build  a  four-cylinder  passenger 
car  to  sell  for  $1,450.  The  bore  will  be 
2%  in.  and  stroke  5%  in.  Ignition  will 
be  by  Atwater  Kent  system  and  the 
starting  and  lighting,  Dyneto. 


Lexington  Cuts  Prices 

$200  to  $600  on  Line 

CONNERSVILLE,  IND.,  June  20— 
Reductions  in  the  prices  of  its  cars  were 
made  to-day  by  the  Lexington  Motor  Co. 
The  reductions,  ranging  from  $200  to 
$600,  will  be  effective  immediately.  They 
cover  all  Series  "S"  and  Series  "T" 
models,  the  former  being  equipped  with 
Continental  motors  and  the  latter  with 
the  Ansted  engine  which  was  used  in  the 
Lexington  specials  that  won  both  first 
and  second  honors  in  the  two  major 
events  at  the  Pikes  Peak  hill  climb  last 
Labor  Day. 

Comparative  table  of  new  and  old 
prices  follows: 

Models  New       Old 

•S"     Touring     Car $18£5     $2285 

"S"     Thorobred     ..., 1985       2285 

"S"      Lex-Sedan      2185       2785 

"S"     Coupe     2750       3250 

"S"     Sedan      3150       3350 

"T"     Touring     Car 2785       2985 

"T"     Sedanette     3750       4150 


Martin-Parry  Reduces 

Prices  on  Ford  Bodies 

NEW  YORK,  June  20— The  Martin- 
Parry  Corp.,  manufacturers  of  light 
commercial  bodies  with  plants  at  York, 
Pa.  and  Indianapolis,  has  made  another 
reduction  in  the  prices  of  commercial 
and  farm  bodies  for  Fiords.  This  reduc- 
tion amounts  to  10  per  cent  on  certain 
models  and  became  effective  to-day.  The 
Martin  -  Parry  factories  are  operat- 
ing on  a  good  volume  of  production  and 
officers  of  the  corporation  are  confident 
that  the  business  of  their  dealers  and 
branches  will  be  stimulated  by  this  price 
revision. 


STANLEY  MAKES  BIG  CUT 

BOSTON,  June  16— The  Stanley  Mo- 
tor Carriage  Co.  of  Newton  announces 
a  cut  in  prices  of  all  models  of  the  Stan- 
ley car,  the  reduction  averaging  33 Mi 
per  cent.  The  reduction  on  the  open 
models  announced  to-day  is  $1350  and 
follows  a  cut  of  $925  which  was  made 
last  October. 


PAIGE  ADDS  DAYTON A  ROADS  IKK 

DETROIT,  June  18—  Following  the 
record  made  at  Daytona  by  the  Paige  6- 
66,    the    Paige-Detroit    Motor    Car    Co., 


PAN  AMERICAN  PRICE  CUT 

DE(  \TUR.  ILL.,  June  20— Prices  on 
Pan-American  cars  have  been  reduced 
$250,  the  new  prices  to  become  effective 
at  once.  Both  the  roadster  and  touring 
car  are  now  priced  at  $2,000. 


Many  New  Models 
to  Make  Fall  Bow 

Era  of  Keen  Competition  Seen  in 

Efforts  to   Induce  Sales — 

G.  M.  C.  Lines  Active 

NEW  YORK,  June  20— Much  interest 
is  being  manifested  in  the  industry  in 
the  unusually  large  number  of  new  mod- 
els which  will  be  brought  out  in  the  late 
summer  or  early  fall.  They  presage  a 
new  era  of  keen  competition  which  close 
observers  believe  will  give  a  new  stim- 
ulus to  the  automotive  trade.  These  new 
models  are  evidence  that  the  manufac- 
turers do  not  propose  to  depend  entirely 
upon  price  inducements  to  get  business. 

The  General  Motors  Corp.  will  be  par- 
ticularly active  in  the  presentation  of 
new  models  this  year,  and  they  will  take 
in  practically  all  the  General  Motors 
lines,  including  Cadillac,  Oldsmoble, 
Scripps-Booth  and  Buick. 

There  is  much  speculation  concerning 
the  Durant  line,  which  will  be  put  on 
the  market  in  the  fall.  The  Durant  four 
cylinder  car  has  been  promised  for 
Aug.  1.  Preliminary  work  on  it  has  been 
completed  and  persons  who  have  seem 
the  car  declare  it  a  very  high  class  job 
for  the  price  at  which  it  will  sell. 

The  Sheridan,  which  recently  was  pur- 
chased from  the  General  Motors  Corp.r 
will  be  converted  into  a  six  cylinder  in- 
stead of  a  four.  Experimental  work  on 
it  is  now  under  way  at  Long  Island  City. 
Except  for  the  engine,  the  car  will  bj 
practically  the  same  as  at  present. 

Experimental  work  on  the  Collins  car 
now  is  being  carried  on  in  Detroit  by 
R.  H.  Collins.  The  car  will  be  developed 
along  lines  of  his  own  and  he  will  be 
given  a  free  hand  by  Durant. 

Reports  from  Detroit  are  to  the  effect 
that  orders  for  the  Lincoln  car  are  com- 
ing in  faster  than  they  can  be  filled.  The 
Lelands  had  considerable  difficulty  in 
really  getting  under  way,  but  now  that 
business  actually  has  been  given  a  sub- 
stantial start,  the  car  is  creating  some- 
thing of  a  sensation. 

The  new  Chrysler  six  which  will  be 
turned  out  at  the  big  new  plant  of  the 
Willys  Corp.  at  Elizabeth  probably  will 
be  put  on  the  market  in  the  late  fall.  It 
is  understood  that  experimental  work  on 
it  has  been  virtually  completed  and  that 
it  is  entirely  satisfactory  to  the  Willys 
organization. 


SARLES    DUESENBERG    WINS 

GERMANTOWN,  Pa.,  June  18— Roscoe 
Sarles,    driving   a    Duesenberg  car,   won 

the  225  mile  trophy  race  at  the  Union- 
town  speedway  to-day.  He  averaged 
97.75  miles  an  hour.  Eddie  Hearne.  in 
a  Revere  Special,  was  second,  His  aver- 
!'7.25  miles  an  hour.  Eddie  Miller 
in  a  Duesenberg  was  third;  Tom  Alley  in  a 
Frontenac  fourth;  Alton  Soules  in  a 
Prontenac  Special  fifth;  Jimmie  Murphy 
in  a  Duesenberg  sixth;  Frank  Elliott  in 
a  Leach  Special  seventh,  and  Tommy 
Milton  in  a  Frontenac  eighth. 
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Buick  Extends  Work 
to  Meet  Heavy  Sale 

Production  Now  Over  250  Daily 

— Expect  Steady  Operation 

Through  Winter 

DETROIT,  June  18— Orders  are  com- 
ing in  from  all  sections  of  the  country 
in  good  volume  according  to  Buick 
Motor  Co.  officials.  As  a  result  produc- 
tion has  been  increased  slightly  and  Gen- 
eral Sales  Manager  E.  D.  Strong  said  to- 
day the  plant  now  was  hitting  better  than 
250  daily.  This  is  slightly  in  excess  of 
the  output  for  the  past  two  months 
which  ranged  between  200  and  250.  A 
driveaway  of  500  cars  destined  to  the 
Chicago  dealers  left  the  Buick  factoi'y 
Wednesday. 

More  than  11,000  employees  now  are 
at  work  in  the  Buick  factory,  according 
to  President  Bassett,  and  the  factory  is 
operating  practically  on  a  normal  time 
schedule.  Demand  for  cars  has  taken 
a  decided  leap,  President  Bassett  said, 
and  in  increasing  production  it  will  be 
the  policy  to  increase  the  working  hours 
rather  than  add  men  to  the  force. 

Despite  the  sharp  jump  in  the  sales  de- 
mand, Buick  officials  are  not  to  be  stam- 
peded and  Sales  Manager  Strong  said 
production  at  all  times  would  be  strictly 
in  conformity  with  demand.  "We  are 
going  to  continue  operation  under  this 
plan  of  building  and  we  expect  to  be 
working  next  winter  as  steadily  as  we 
are'  to-day,"  said  Strong. 

Cars  for  all  adjacent  cities  are  being 
driven  away  from  the  factory,  but  the 
more  distant  points  are  being  served  by 
the  railways.  On  Wednesday,  the  same 
day  the  500  cars  left  overland  for  Chi- 
cago, a  shipment  of  300  was  sent  out  by 
train  to  eastern  dealers. 

While  all  of  the  factories  which  have 
announced  price  cuts  have  reported  in- 
creases in  orders,  the  few  which  did  not 
join  in  the  price  slash  also  declare  they 
are  experiencing  good  business  right 
now. 
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Ford  Sales  on  Coast 

Run  Far  Ahead  of  1920 

PORTLAND,  ORE.,  June  18— Nearly 
50  per  cent  more  new  Ford  cars  were 
sold  in  the  city  of  Portland  during  the 
period  from  Jan.  1  to  May  20  this  year 
than  during  the  same  period  of  last  year. 
In  that  time  a  total  of  1212  new  Fords 
were  delivered  by  the  Ford  factory 
branch  to  the  six  authorized  retail  Ford 
dealers  of  this  city.  The  Ford  branch 
is  now  355  cars  behind. 

Last  year,  for  the  same  period,  851 
Ford  cars  were  delivered,  this  spring's 
business  showing  an  increase  over  last 
of  .'{in  cars,  or  an  increase  of  about  40 
per  cent.  Sales  throughout  the  entire 
state  of  Oregon  show  a  distinct  increase 
for  the  Ford  this  year.  Taking  the  state 
as  a  whole  each  month  from  January 
to  June  has  shown  an  increase  of  from 
40  to  62  per  cent. 


WAGON  MAKING  DROPS 
TO  HALF  1914  TOTAL 

WASHINGTON,  June  18— A  pre- 
liminary statement  of  the  1920 
census  of  manufactures  with  ref- 
erence to  the  manufacture  of  car- 
riages and  wagons,  together  with 
the  materials  used  in  the  produc- 
tion of  the  completed  vehicles, 
shows  that  the  number  of  estab- 
lishments engaged  in  this  industry 
is  rapidly  decreasing.  Reports  were 
received  from  only  2666  in  1919,  as 
compared  with  5286  in  1914.  The 
number  of  vehicles  manufactured 
in  1919  was  695,200,  valued  at  $66,- 
083,000,  as  compared  with  1,177,400 
valued  at  $72,284,000  in  1914.  The 
decline  in  the  industry  is  due  almost 
exclusively  to  the  increasing  use  of 
passenger  automobiles  and  motor 
trucks. 


Vim  Truck  Operating 

on  14  a  Day  Basis 

PHILADELPHIA,  June  18  —  Formal 
announcement  is  now  made  by  the  Vim 
Motor  Truck  Co.  that  it  has  been  taken 
over  by  the  Standard  Steel  Car  Co.  of 
Pittsburgh  and  is  now  being  operated  as 
a  subsidiary  of  that  concern. 

Harold  B.  Larzelere,  vice-president 
and  general  manager  of  the  Vim  Motor 
Truck  Co.,  will  continue  in  that  office. 
He  says  that  the  plant  is  now  working 
at  about  20  per  cent  of  capacity  and  pro- 
ducing 14  trucks  a  day. 

The  Standard  Steel  Car  Co.  manufac- 
tures steel  cars  and  automobiles  and,  in 
addition  to  its  interests  in  the  Vim  com- 
pany, controls  the  Middletown  Car  Co. 
and  the  Baltimore  Car  &  Foundry  Co. 
John  M.  Hansen,  the  president,  is  also 
a  director  and  a  member  of  the  executive 
committee  of  the  Baldwin  Locomotive 
Works. 


ONEIDA   INCREASES  OUTPUT 

GREEN  BAY,  WIS.,  June  18— The 
Oneida  Motor  Truck  Co.  resumed  opera- 
tions on  June  6  on  a  production  schedule 
of  30  to  50  trucks  per  month,  with  a 
working  force  of  about  60  per  cent  of  the 
normal  prior  to  the  shutdown  several 
months  ago.  Shortly  after  Jan.  1  it  was 
found  necessary  because  of  business  con- 
ditions to  reduce  the  force  75  per  cent 
or  more.  New  business  booked  during 
the  last  six  to  eight  weeks  and  orders 
for  future  delivery  have  enabled  a  re- 
sumption. 


DUPLEX  EXTENDS  OUTPUT 

LANSING,  MICH.,  June  20— Renewed 
activity  is  shown  in  the  plant  of  the 
Duplex  Truck  Co.,  which  now  is  running 
three  full  days  each  week.  Develop- 
ments at  the  plant  lead  officials  to  believe 
the  next  two  or  three  months  will  show 
rapidly  increasing  business.  A  recent 
order  for  three  passenger  motor  buses 
from  the  South  Bend-Elkhart  Motor  Bus 
Co.   is  reported  as  an  encouraging  sign. 


Thousands  to  Attend 
Fargo  Tractor  Test 

Leading    Companies    Enter    Ma- 
chines for  Demonstrations  of 
Power  Efficiency 

CHICAGO,  June  20— Reports  from 
Fargo,  N.  D.,  indicate  that  the  demon- 
stration of  tractor  and  horse  farming, 
scheduled  for  that  city  June  28,  29  and 
30,  is  attracting  wide  interest  in  the 
Northwest  and  that  a  big  crowd  of 
farmers  and  dealers  will  attend  the  dem- 
onstration. The  fact  that  an  effort  will 
be  made  to  show  the  efficiency  of  the 
average  tractor  and  that  horse  teams 
will  be  put  at  the  same  work  as  tractor 
outfits,  not  in  competition,  but  in  such 
manner  as  to  leave  the  onlooker  free  to 
draw  his  own  conclusions,  has  aroused 
wide  interest. 

The  expectation  of  large  crowds  is 
borne  out  by  the  demand  made  upon 
the  housing  facilities  of  Fargo.  There 
is  reason  to  believe  that  the  capacity  of 
the  city  will  be  taxed  and  hundreds  of 
farmers  are  planning  to  drive  to  the 
demonstration  with  their  families  and 
camp  out  along  the  Red  or  Cheyenne  riv- 
ers for  the  three  days  of  the  demonstra- 
tion. Excellent  camping  facilities  have 
been  provided. 

Among  the  companies  that  will  be  rep- 
resented are  the  following:  International 
Harvester  Co.,  Avery  Co.,  Emerson- 
Brantingham  Co.,  Aultman  &  Taylor 
Machine  Co.,  Advance-Rumely  Co.,  Rock 
Island  Plow  Co.,  J.  I.  Case  Plow  Works 
Co.,  J.  I.  Case  Threshing  Machine  Co., 
Hart-Parr  Co.,  Eagle  Mfg.  Co.,  Liberty 
Tractor  Co.,  Meadows  Mfg.  Co.,  Oliver 
Chilled  Plow  Works,  Ford  Motor  Co., 
American  Industrial  Development  Corp., 
Paris,  France;  Hyatt  Roller  Bearing  Co., 
Timken  Roller  Bearings  Co.,  Cole  -Mfg. 
Co.,  Minneapolis  Steel  &  Machinery  Co., 
Townsend  Mfg.  Co. 


MOTOR  PARTS  PLANT  STARTS 

BRISTOL,  CONN.,  June  18  —  Motor 
Parts  Corp.  has  bought  the  Garrigus 
plant  on  Riverside  Avenue  from  the 
Bristol  Machine  Tool  Co.  and  will  manu- 
facture parts  for  automobiles.  The 
Bryce  plant  in  Forestville  has  been 
taken  over  by  the  new  concern,  which 
was  recently  capitalized  at  $1,100,000 
and,  commencing  to-day,  will  begin  oper- 
ations with  a  full  complement  of  em- 
ployees. Residents  interested  in  the  cor- 
poration are  Frederick  N.  Manross,  John 
F.  Wade,  John  W.  Bryce,  Charles  H.  Cur- 
tiss  and  Roger  S.  Newell. 


REPORT  TRADE  IMPROVEMENT 

SPRINGFIELD,  OHIO,  June  18— At  a 
conference  held  recently  with  E.  H.  Gil- 
crest,  general  sales  manager  for  the 
Westcott  Motor  Car  Co.,  the  members  of 
the  sales  force  in  attendance  reported 
general  improvement  in  business  condi- 
tions is  noticed  and  that  there  is  a 
steady  increase  in  sales.  The  Westcott 
company   is    increasing   its   force. 
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ALL   SECTIONS  REPORT  SALES   GAINS    IN  JUNE 


Milwaukee 

MILWAUKEE,  June  18  — The  Ford 
Motor  Co.  branch  here  showed  sales  of 
4000  cars  in  April,  but  this  was  limited 
by  capacity  and  output.  May  sales  were 
5100  cars  and  June  is  certain  to  reach 
the  same  figure.  Sales  for  July  are  ex- 
pected to  reach  4000.  This  branch  cov- 
ers 51  counties,  or  the  largest  part  of 
Wisconsin.  The  Milwaukee  Retailers' 
Association  is  just  completing  a  survey 
of  the  local  field.  President  Tom  C. 
McMillen,  who  heads  Overland  sales 
here,  said  to-day: 

"General  business  conditions  in  Wis- 
consin apparently  are  better  than  in  ad- 
joining States.  This  is  reflected  in  the 
automobile  market  and  affects  all  priced 
cars  favorably  except  those  that  have 
not  revised  price  schedule.  Distributors 
are  finding  the  market  good  immediately 
following  price  reduction  announcements. 
The  increased  sales  in  Milwaukee,  clearly 
demonstrate  that  the  public  was  waiting 
for  reductions." 

Minneapolis 

MINNEAPOLIS,  June  17— No  doubt 
exists  that  the  automobile  business  has 
improved  the  first  half  of  June  over  the 
two  preceding  months.  A  difference  of 
opinion  exists  as  to  the  percentage  of 
gain.  One  of  the  biggest  distributors  of 
moderate  priced  cars  put  the  gain  at  30 
per  cent.  At  the  branches  and  agencies 
where  prices  have  been  cut  and  where 
some  models  have  been  out  of  alignment, 
especially  in  the  smaller  popular  sizes, 
the  new  prices  have  stimulated  buying. 
Business  still  is  better  in  the  larger 
towns  than  in  the  country  districts  for 
the  money  situation  has  not  loosened  up 
enough  yet  to  make  large  buying  possi- 
ble to  small  dealers. 

Des  Moines 

DES  MOINES,  June  17— June  retail 
sales  show  material  improvement  over 
April  and  May.  Conservative  dealers 
attribute  this  to  stimulation  of  business 
by  price  cuts.  Those  cars  which  made 
cuts  during  the  past  30  days  have  had  a 
brisk  business.  Dealers  are  perplexed 
as  to  whether  or  not  stimulation  is  per- 
manent or  temporary  but  are  inclined  to 
believe  that  the  next  30  days  will  see 
more  or  less  activity  followed  by  a  let- 
ting down,  although  the  stagnation  of 
spring  is  not  expected.  Two  distributers 
whose  companies  made  material  price 
cuts  report  their  stocks  completely 
cleaned  out. 

Kansas  City 

KANSAS  CITY,  June  20— Dealers 
whose  prices  have  been  reduced  are  sell- 
ing cars  in  volume — one  such  dealer 
being  reported  to  have  accumulated 
orders  for  delivery  as  late  as  August    I 

On  the  other  hand,  some  dealers  who 
have  guaranteed  prices  for  the  year  are 
said  to  be  in  an  embarrassing  position, 
with  sales  temporarily  almost  suspended, 


and  danger  to  them  whether  the  price  is 
cut  or  not. 

Weather  has  been  good  for  country- 
driving,  with  renewed  interest  in  motor- 
ing, and  consequent  increase  of  attention 
to  cars  by  prospective  purchasers,  the 
chief  benefit  accruing  to  country  dealers. 

Columbus 

COLUMBUS,  June  20  —  Under  the 
stimulation  of  price  reductions  and  bet- 
ter industrial  conditions,  business  in  pas- 
senger cars  in  Columbus  and  central 
Ohio  territory  has  shown  remarkable  in- 
creases in  the  past  few  weeks.  Practi- 
cally all  dealers  are  sharing  in  the  bet- 
ter business. 

The  public  apparently  had  been  wait- 
ing for  the  reductions  and  immediately 
stepped  into  the  market  and  purchased 
freely.  Dealers  report  a  larger  num- 
ber of  prospects,  many  of  which  are  con- 
sidered high  class  and  likely  to  be  new 
owners. 

In  the  rural  sections  there  is  still 
some  slowness  reported  although  some 
increase  in  sales  is  reported  from  the 
dealers  in  the  larger  towns.  Farmers 
are  now  busy  with  their  crops  and  have 
little  time  to  look  around.  With  their 
crops  in,  it  is  believed  there  will  be  bet- 
ter business  in  the  rural  sections. 

The  truck  business  is  still  quiet  and 
the  public  is  apparently  waiting  for 
price    reductions. 

Indianapolis 

INDIANAPOLIS,  June  17  —  Retail 
sales  here  show  a  slight  improvement 
thus  far  in  June  over  April  and  May  of 
this  year.  The  average  increase  is 
about  10  per  cent.  The  increase  actually 
is  more  marked  on  those  cars  in  which 
price  reductions  were  made.  Dealers  in 
handling  cars  on  which  price  reductions 
have  been  made  say  that  for  a  month  or 
six  weeks  following  cuts  a  decided  in- 
crease in  sales  can  be  seen  but  the  rate 
soon  decreases.  Larger  increases  are 
shown  by  the  medium  and  low  priced 
cars.  Dealers  in  high  priced  cars  report 
only  a  slight  increase  oVer  the  two  pre- 
ceding months  and  in  some  cases  no  in- 
crease at   all. 

Ho-  ton 

BOSTON,  June  17— Retail  automobile 
sales  during  the  past  few  weeks  have  im- 
proved compared  to  April  and  May.  The 
dealers  whose  makers  had  cut  prices 
found  that  people  who  had  been  hold- 
ing off  came  in  and  closed  up  orders. 
Tiier.-  were  a  number  of  new  orders 
booked  from  others  who  were  not  on 
the  lists  of  prospects.  All  dealers  have 
not  been  selling  as  largely  as  a  year  ago, 
of  course,  but  when  an  average  is  made 
of  the  entire  motor  district,  balancing  up 
the  sales  of  high  and  low  priced  cars, 
and  those  which  have  cut  with  those 
which  have  not,  the  conditions  in  the 
trade  are  iiiurh  better  than  a  month  ago, 
when  there  was  a  lull  after  the  show  or- 
der., and  prospects  had  been  cleaned  up. 


Portland,   Oregon 

PORTLAND,  ORE.,  June  18— Sales 
of  new  automobiles  in  Portland  during 
May  totaled  approximately  one  and  one- 
half  times  as  many  as  during  April,  ac- 
cording to  the  record  of  new  licenses  se- 
cured during  the  two  months.  Whether 
June  will  show  further  increase  or  will 
run  behind  May  in  volume  is  matter  of 
speculation  and  too  early  of  determine. 
The  record  of  new  licenses,  while  not 
showing  absolutely  in  volume  of  sales 
for  new  cars,  forms  an  excellent  basis 
of  comparison.  According  to  the  record 
April  sales  of  new  cars  totaled  444  while 
May  sales  totaled  681.  In  each  case 
slightly   over   half  were   Fords. 

Recent  price  reductions  have  increased 
activity  in  some  lines,  particularly 
Dodge,  but  daily  license  reports  indicate 
that  so  far  all  makes  concerned  reduc- 
tions have  had  no  marked  effect  yet  in 
total  sales. 

Los  Angeles 

LOS  ANGELES,  June  17— Stimulated 
by  price  reductions,  retail  automobile 
sales  now  are  more  numerous  than  in 
the  corresponding  period  of  May  or  April 
but  indications  are  that  this  condition 
will  not  continue  long.  Immediately 
following  price  changes,  salesmen  bore 
down  on  every  prospect  who  could  be 
swayed  and  obtained  signed  orders.  This 
number  now  is  about  exhausted  and  al- 
ready a  slackening  is  evident.  Business 
right  now  is  very  good  and  June  will  be 
an  excellent  sales  month  but  southern 
California  has  led  the  entire  United 
States  throughout  the  year  and  the  pres- 
ent cannot  be  taken  as  a  criterion  for 
the  future  when  the  existing  impetus 
will  have  passed. 

Denver 

Denver,  June  18 — Automobile  sales  in 
the  Rocky  Mountain  territory  have  been 
upset  by  abnormal  conditions  due  to  price 
unrest  and  disastrous  floods.  Some  dis- 
tributors who  had  a  big  April  and  May, 
report  June  sales  about  40  per  cent  as 
good.  Some  are  better  and  many  worse. 
Few  lines  are  gaining  through  the  new 
price  drop  while  others  are  losing  in 
same  price  class  without  a  drop.  In- 
tensive selling  is  helping  two  particular 
makes  with  price  stabilized  since  a  re- 
duction in  January.  Dealers  take  the 
view  that  the  unrest  and  readjustment 
are  inevitable  and  hope  for  an  early  im- 
provement. 

Spokane 

SPOKANE,  WASH.,  June  20— The 
motor  trade  has  improved  substantially 
in  Spokane  and  begins  to  approximate 
conditions  before  the  slump.  A  point  in 
case  is  the  Marsh-Strickle  company  which 

placed  19  ears  and  trucks  during  the 
week  ending  June  I.  Improved  general 
conditions  and  the  advent  of  exception- 
ally line  weather  have  combined  to  stim- 
ulate i  rading. 
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Durant  Plans  Reach 
for  Plant  on  Coast 

Will    Have    Capacity    of    20,000 

Cars  Yearly— Will  Not  Buy 

Truck  Company 

NEW  YORK,  June  20— R.  C.  Durant, 
president  of  Durant  Motors  of  California, 
started  back  to  the  coast  to-day  after 
a  brief  visit  to  this  city  for  a  discussion 
of  plans  for  the  Oakland  plant.  He  was 
accompanied  by  C.  M.  Stevens,  who  will 
be  sales  manager  of  the  California  com- 
pany. 

A  site  has  been  purchased  in  Oakland 
for  the  assembly  plant,  which  will  have 
a  capacity  of  20,000  cars  a  year.  Plans 
for  the  building  have  been  practically 
completed.  The  factory  will  be  similar 
in  design  to  the  main  assembling  plant 
on  which  work  has  been  begun  at  Lan- 
sing. It  will  be  about  half  the  size  of 
the  Lansing  plant,  which  will  cost  $3,- 
000,000,  and  have  a  capacity  of  40,000 
cars  a  year.  The  Oakland  building  will 
be  600  feet  long  and  will  have  three 
wings  besides  a  large  storehouse  and  an 
administration  building,  which  will  be 
located  in  front  of  the  main  plant. 

The  Durant  plants  at  Lansing,  Oak- 
land and  Long  Island  City  all  will  be 
used  for  assembling.  Practically  all  the 
parts  of  the  car  will  be  purchased  from 
other  manufacturers  for  the  present,  but 
Durant  proposes  ultimately  to  build 
many  of  them  in  a  factory  of  his  own. 
The  location  of  this  plant  has  not  been 
decided  upon,  but  it  is  quite  possible  it 
will  go  to  Flint,  which  has  been  promised 
one  of  the  Durant  factories. 

Reports  that  Durant  contemplates  the 
purchase  of  some  widely  known  truck 
company  are  without  foundation.  He  has 
not  lost  his  faith  in  the  future  of  com- 
mercial motor  vehicles,  but  his  interest 
will  be  centered  for  the  present  upon 
passenger  cars.  A  line  of  trucks  ulti- 
mately will  be  added  to  the  Durant  prod- 
ucts, but  it  will  not  be  until  the  outlook 
for  sales  in  this  field  is  brighter  than  it 
is  now.  He  has  definitely  decided  not  to 
undertake  the  manufacture  of  tractors  or 
other  farm   machinery. 

Assertions  made  recently  in  Wall 
Street  that  Durant  was  buying  stock  of 
the  Studebaker  corporation  for  specu- 
lative purposes  were  incorrect.  Most  of 
the  stock  he  bought  was  as  an  invest- 
ment, and  it  is  now  held  by  Durant  Mo- 
tors, Inc.,  which  is  authorized  as  a  hold- 
ing company  to  buy  the  stocks  and  se- 
curities of  other  companies.  It  also  has 
in  its  treasury  a  considerable  quantity 
of  General  Motors  stock. 


Four  Durant  Companies 

to  Issue  Seeurities 

LANSING,  MICH.,  June  18— On  ac- 
count of  the  fact  that  Durant  Motors, 
Inc.,  is  to  have  four  distinct  branches, 
Durant  Motors,  Inc.,  a  Delaware  cor- 
poration; Durant  Motors,  Inc.,  of  Now 
York;  Durant  Motors,  Inc.,  of  Michigan, 
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and  Durant  Motors,  Inc.,  of  California, 
the  Michigan  Securities  Commission  has 
issued  an  order  that  all  brokers  and 
.  salesmen  for  Durant  Motors  stock  must 
designate  to  the  purchaser  in  which  of 
the  four  corporations  the  stock  offered  is 
included.  At  present  two  of  the  cor- 
porations are  organized  and  approved, 
the  Delaware  and  New  York  concerns. 
The  proposed  Michigan  company  has  not 
yet  been  incorporated  and  the  same  is 
true  of  the  California  company.  In  each 
of  these  cases,  however,  the  only  dif- 
ference is  in  the  designation  of  the  State 
in  which  the  company  is  incorporated. 

According  to  information  given  the  Se- 
curities Commission,  the  Delaware  com- 
pany is  the  holding  corporation  of  the  Du- 
rant chain.  The  New  York  company  will 
manufacture  automobiles  for  the  terri- 
tory east  of  the  Alleghenys.  The  Cali- 
fornia company  will  supply  the  Pacific 
Coast  and  Mexico,  and  all  of  the  central 
part  of  the  country  between  the  moun- 
tain chains  will  be  served  from  the  Lan- 
sing plant  where  parts  will  be  manu- 
factured  and  cars    assembled. 

At  present  only  Durant  Motors  stock 
of  the  Delaware  corporation  is  being 
offered  in   Michigan. 
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New  Driggs  Car  Near 
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Reo  Opens  Coast  Branch, 

Sales  Officials  Change 

DETROIT,  June  20— Several  changes 
are  announced  in  the  Reo  organization, 
including  the  establishment  of  a  branch 
house  in  San  Francisco  to  handle  busi- 
ness in  California  and  along  the  Coast, 
and  to  serve  as  an  export  basis  for  the 
Pacific  islands  and  the  Orient.  Carl 
Parker,  manager  of  the  Lansing-Reo 
branch,  has  been  transferred  to  the  sales 
organization  at  the  factory  and  is  suc- 
ceeded by  George  Hopkins. 

The  California  branch  will  be  man- 
aged by  P.  L.  Emerson,  who  has  been 
an  assistant  to  Sales  Manager  R.  C. 
Rueschaw  and  an  auxiliary  to  the  branch 
in  California,  a  large  wholesale  and  re- 
tail establishment  in  Los  Angeles  will 
be  under  the  management  of  Byron  C. 
Foy,  now  assistant  manager  of  the  De- 
troit-Reo  branch.  C.  P.  Green  of  the 
engineering  department  will  be  in  charge 
of  service  at  the  San  Francisco  branch. 
Establishment  of  the  Western  branch 
completes  a  chain  in  Reo  branch 
houses  extending  across  the  continent, 
the  others  being  at  New  York,  Detroit 
and  Chicago. 


MACK  BRANCH  FOR  HOUSTON 

HOUSTON,  TEX.,  June  20— The  Inter- 
national Motor  Truck  Corp.  is  planning 
to  establish  a  factory  branch  here.  This 
was  announced  this  week  when  J.  George 
Truelson,  formerly  of  Dallas,  was  made 
district  Southwestern  manager  for 
the  company.  The  branch  here  will 
take  care  of  business  in  Mexico  and 
the  Southwest  generally,  it  was  said. 
Company  officials  declare  there  is 
a  fine  business  prospect  in  Mexico 
and  the  rail  and  water  shipping 
facilities  here  cause  the  factory 
l>ranch  decision.  The  company  has  fac- 
tory branches  at  Dallas  and  Fort  Worth. 


Maiiiifaetiirinor  Stage 

New  Haven  Product  Is  Designed 

for  Fuel   Economv — Weight 

1600  Pounds 

NEW  HAVEN,  CONN.,  June  21— The 
production  of  a  new  four-cylinder  car 
will  shortly  be  started  at  the  New  Haven 
plant  of  the  Driggs  Ordnance  &  Mfg. 
Corp.,  of  which  L.  L.  Driggs  is  presi- 
dent. The  car  is  called  the  Driggs  and 
sells  for  $1,175  in  the  touring  model  and 
$100  more  for  the  special  roadster.  The 
Driggs  Ordnance  Mfg.  Corp.,  while  a 
newcomer  in  the  automobile  manufac- 
turing field,  has  behind  it  extensive  ex- 
perience in  the  manufacture  of  ordnance 
and  automobile  parts. 

The  new  car  has  been  designed  for 
minimum  gasoline  consumption.  While 
rated  at  about  11  S.A.E.,  the  engine 
actually  delivers  18  hp.  The  bore  is 
2%  and  the  stroke  4V&  inches.  Several 
tests  made  with  the  experimental  cars 
convince  the  manufacturers  that  the 
machine  under  tolerably  good  conditions 
will  run  at  least  30  miles  to  a  gallon 
of  gasoline.  When  fully  equipped,  the 
car  weighs  only  a  trifle  over  1600  lb. 

The  engine  is  three  points  suspended. 
Ignition  is  by  battery,  with  the  option 
of  a  magneto  for  use  abroad.  Lighting 
and  starting  are  by  the  Gray  &  Davis 
system.  The  clutch  is  a  Borg  &  Beck 
dry  disk,  while  the  transmission  is  of 
the  selective  type,  with  three  speeds  for- 
ward and  one  reverse.  Service  brakes 
are  of  the  contracting  type,  emergency 
brakes  expanding. 

The  front  springs  are  semi-elliptic, 
but  the  rear  springs  are  of  the  can- 
tilever type,  extending  from  the  rear  end 
of  the  frame  forward  to  the  axle.  The 
company  will  manufacture  its  own  rear 
axles,  which  are  of  the  three-quarter 
floating  type,  with  taper  roller  bearings. 
The  front  axle  is  the  drop  forged  I-beam 
type,  also  with  roller  bearings. 

The  pump  and  splash  system  of  oiling 
is  used,  and  cooling  is  by  the  thermo- 
syphon  method.  The  gasoline  tank,  of  10 
gal.  capacity,  is  located  in  the  rear,  with 
vacuum  feed  to  the  carburetor.  Steering 
is  to  be  standard  left  hand,  although  the 
right  hand  drive  may  be  had  at  an  ad- 
ditional charge.  All  bodies  (including 
a  sedan)  are  mounted  on  the  104  in. 
wheel  base  chassis. 

SEVERIN    PETITION    FILED 

KANSAS  CITY,  June  20— An  invol- 
untary petition  in  bankruptcy  has  been 
filed  in  the  Federal  Court  against  the 
Mokaw  Motor  Co.,  makers  of  the  Sev- 
erin  car,  by  the  Equipment  Co.,  the  Mu- 
tual Motors  Stores  Co.,  the  Ever  Ready 
Tire  &  Service  Co.,  the  Thomas  Cusack 
Co.  and  Price  Cary,  whose  claims  total 
about  $1,500. 

The  Mokaw  company  succeeded  the 
Severin  Motor  Co.  several  months  ago. 
A  hearing  on  the  petition  will  be  given 
next  week. 
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Banks  Arrange  Plan 
to   Finance  Willys 

Proposal  Calls  for  Underwriting 

820.000,000  in  Mortgage  Bonds 

at  8  Per  Cent 


NEW  YORK,  June  22— After  a  series 
of  conferences  extending  over  several 
months,  the  bank  creditors  of  the  Willys- 
Overland  Co.  have  agreed  upon  a  plan 
for  refinancing  the  company  in  such  a 
way  that  its  overdue  bank  loans,  amount- 
ing to  $21,000,000,  can  be  paid.  The 
proposal  calls  for  the  underwriting  by 
a  strong  banking  group  of  approximately 
$20,000,000  in  first  mortgage,  8  per  cent 
bonds.  This  will  provide  funds  to  pay 
the  bank  loans,  and  with  the  cash  now 
on  hand,  which  approximates  $10,000,000, 
the  company  would  be  in  a  strong  finan- 
cial position. 

It  is  assumed  a  similar  plan  will  be 
adopted  for  the  Willys  Corp.  and  the 
Moline  Plow  Co.,  both  of  which  are  being 
directed   by    creditors'   committees. 

Announcement  that  this  plan  has  been 
decided  upon  by  the  bankers'  committee 
makes  it  evident  that  more  than  three- 
fourths  of  the  preferred  stock  outstand- 
ing has  given  its  consent.  The  preferred 
stock  of  all  the  Willys  companies  con- 
tains the  provision  that  without  the  con- 
sent of  75  per  cent  of  the  amount  out- 
standing no  mortgage  can  be  placed  on 
its  property  and  that  neither  the  parent 
company  nor  any  subsidiary  company 
can  place  any  mortgage  on  its  property 
or  create  any  stock  having  priority  over 
or  on  a  parity  with  the  present  preferred 
stock  or  dispose  of  any  material  part 
of  its  property.  Preferred  stock  has 
preference  as  to  assets  as  well  as  to 
dividends,  and  in  case  of  voluntary 
liquidation  is  entitled  to  110  per  cent  and 
accrued  dividends. 

The  Willys-Overland  preferred  stock- 
holders must  consent  to  any  similar  plan 
for  the  refinancing  of  the  Moline  Plow 
Co..  which  is  to  all  intents  and  purposes 
a  subsidiary.  Willys-Overland  does  not 
control  the  Willys  Corp.  Three  distinct 
banking  groups  are  involved  in  the  trans- 
actions. 

Chrysler  Division   Separate 

Under  the  new  financing  plan,  it  is 
understood,  the  huge  new  plant  at  Eliz- 
abeth. N.  J.,  where  the  "Chrysler  six" 
is  to  be  built  will  be  made  a  separate 
division.  It  is  now  a  part  of  the  Willys 
Corp.  but  there  is  reason  to  believe  it 
ultimately  may  be  taken  over  by  Walter 
P.  Chrysler,  executive  vice-president  of 
the   Willys  enterprises. 

Another  plan  under  serious  consider- 
ation is  the  merger  of  the  Auto-Lite 
Corp.  and  the  New  Process  Gear  Corp., 
which  also  are  parts  of  the  Willys  Corp. 

The  Elizabeth  plant  was  nearing  com- 
pletion when  the  depression  began  and 
at  the  behest  of  the  bankers  production 
in  it  was  deferred  until  the  market  out- 
look became  more  favorable.  This 
project    is    one    close    to    the    heart    of 
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Chrysler  but  it  is  now  about  the  only 
unprofitable  Willys  unit,  for  Auto-Lite 
and  New  Process  Gear  are  reported  to 
be  doing  an  excellent  business.  If  these 
two  companies  are  merged  and  the  Eliz- 
abeth plant  sold  to  Chrysler,  all  the 
Willys  enterprises  may  be  brought  to- 
gether into  one  company  under  the  orig- 
inal plan  of  the  bankers,  announced  in 
Automotive  Industries  several  months 
ago. 
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Townsend  Presses  Senate 

for  Passage  of  Bill 

WASHINGTON,  June  21  —  Senator 
Townsend  is  pressing  the  Senate  for  the 
immediate  considei-ation  of  his  bill  to 
provide  for  the  establishment,  construc- 
tion and  maintenance  of  a  post  road  and 
interstate  highway  system  under  the  di- 
rection of  a  Federal  Highway  Commis- 
sion. The  reports  of  the  majority  and 
minority  members  of  the  Senate  Com- 
mittee on  Postoffices  and  Post-roads  were 
submitted  to  the  Senate  and  were  ordered 
printed  on  Monday.  It  is  expected  that 
the  measure  will  be  enacted  within  a  few 
weeks.  For  the  majority,  Senator  Town- 
send  submitted  the  report  favoring  the 
continuation  of  Federal  aid  in  the  con- 
struction of  highways  for  two  years. 

In  discussing  the  need  of  highways 
and  the  importance  of  the  motor  vehicle, 
the  committee  stated: 

"A  new  era  in  transportation  confronts 
the  United  States.  An  evolution  of  far 
reaching  social,  political  and  industrial 
importance  has  been  effected  through  the 
constantly  growing  use  of  highway- 
transport.  The  modern  vehicle  has  ren- 
dered obsolete  old  methods  of  highway 
construction.  The  question  is  no  longer 
local  alone  in  application;  it  is  national. 
Obviously,  our  highway  policies  must  be 
broadened  and  strengthened  to  meet  this 
changed  condition  if  public  expenditures 
are  to  be  conserved  and  the  best  inter- 
ests of  the  nation  cared  for.  Living 
costs  can  be  reduced,  our  defense 
strengthened,  and  a  new  spirit  of  na- 
tionalism created,  if  we  use  intelligently 
this  new  means  of  communication  be- 
tween  communities   and   states." 

The  report  of  the  minority  dissenting 
from  the  report  of  the  majority  was  re- 
garded as  an  appeal  to  prejudice  in  the 
interest  of  the  farmers,  and  a  defense  of 
the  present  law  which  President  Hard- 
ing and  others  have  condemned. 

FORM  NEW  REYNOLDS  COMPANY 

DETROIT,  June  17— The  Reynolds 
Truck  Co.,  Mt.  Clemens,  Mich.,  an  out- 
growth of  the  Reynolds  Motor  Truck  Co., 
which  went  into  receivership  last  spring, 
has  been  incorporated  with  a  capital  of 
$75,000  and  approved  by  the  Secretary 
of  State.  Albert  Schott  is  president, 
Fred  B.  Schott,  vice-president,  and  L. 
F.  Wolf,  secretary-treasurer.  These  of- 
ficers were  stockholders  in  the  old  con- 
cern. Charles  Kennan  of  the  Service 
Garage  at  Mt.  Clemens,  who  purchased 
the  property  of  the  former  company,  is 
sales  manager.  Kennan  said  yesterday 
there  is  sufficient  material  on  hand  to 
permit  the  manufacturing  of  150  trucks. 


Big  Plants  Speeding 
to  Meet  Sales  Push 

Notable    Increases    Are    Made    at 

Dodge    and    Chevrolet    in 

Recent  Yi  eeks 

DETROIT,  June  21— The  influence  of 
recent  price  reductions  is  reflected  in 
increased  production  in  Michigan  fac- 
tories, notably  Dodge  and  Chevrolet.  The 
big  Dodge  plant  is  turning  out  an  aver- 
age  of  425  daily  as  compared  with  an 
average  of  288  in  May.  Chevrolet  is. 
maintaining  its  schedule  of  176  daily 
against  an  average  of  118  in  May.  Buickv 
which  ran  around  250  daily  in  May,  now 
is  hitting  near  300. 

Ford  is  running  to  capacity,  maintain- 
ing an  average  of  4100,  and  Ford  offi- 
cials said  the  present  schedule  would  be 
maintained  indefinitely.  Paige,  accord- 
ing to  W.  K.  Towers,  advertising  man- 
ager, is  keeping  to  its  schedule  of  about 
35  daily  which  was  also  the  May  aver- 
age. Packard  is  building  on  a  schedule 
of  1000  single  sixes  in  June  as  compared 
with  800  in  May,  and  Cadillac  is  running 
about  the  same  as  last  month,  which  is. 
around  55  daily. 

Studebaker  is  producing  about  335. 
daily  in  Detroit  and  South  Bend  against 
292  in  May.  A  slight  increase  is  re- 
ported at  the  Oakland  factory  and  by 
Hupp.  Olds  Motor  Works  are  producing 
at  about  the  same  ratio  as  in  May, 
though  the  month's  total  will  be  greatly 
increased  because  the  plant  was  down 
several  days  in  May.  Reo  also  is  con- 
tinuing on  its  May  schedule. 

The  Maxwell  and  Chalmers  plants, 
which  built  50  and  20  daily  in  May  are- 
now  producing  in  conformity  with  the 
increased  demand  though  officials  will 
not  give  out  actual  figures.  Brisk  de- 
mand for  Hudson  and  Essex  compelled  a 
speeding  up  in  production  and  officials 
say  reports  from  all  sections  indicate  an 
improved  market.  One  train  of  40  cars- 
left  the  factory  for  Chicago  last  week 
carrying  Essex  touring  cars.. 

Tire  Makers  to  Promote 
Straight  Side  Use  Abroad 

NEW  YORK,  June  22— Subjects  of 
interest  to  the  entire  industry  were  dis- 
cussed at  a  meeting  of  the  executive  com- 
mit tee  of  the  tire  manufacturers'  divi- 
sion of  the  Rubber  Association  of 
America  at  Atlantic  City  last  week.  One 
of  the  most  important  was  the  request 
of  Secretary  of  Commerce  Hoover  that 
the  association  co-operate  in  the  gather- 
ing of  statistics  covering  inventory,  pro- 
duction, sales  and  production  capacity. 
Members  of  the  committee  expressed  a 
willingness  to  work  with  the  Depart- 
ment of  Commerce  so  far  as  possible. 
Much  intere  I  was  displayed  in  foreign 
i  rade  and  a  program  was  adopted  for  the 
promotion  of  straight  side  tire  sales  in 
other  countrie  .  Discussion  was  con- 
tinued  on  various  phases  of  standardiza- 
tion. 
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Decrease  iii  Exports 
Due  to  Short  Credit 

Automotive     Shipments    Abroad 

Far  Below  May,  1920,  Figure 

— All  Lines  Hit 

WASHINGTON,  June  20  —  Further 
decline  in  the  volume  of  foreign  sales  in 
automotive  products  is  revealed  in  the 
report  of  the  Department  of  Commerce 
on  export  conditions  during  May.  The 
falling  off  of  export  business  affected 
all  branches  of  the  trade  because  the 
sales  of  cars,  parts  and  engines  were~  at 
very  low  ebb.  Foreign  trade  experts  at- 
tribute the  decline  in  all  commodities  to 
inadequate  credit  facilities  and  problems 
of  international  finance. 

Despite  the  fact  that  promotors  of 
foreign  trade  are  optimistic,  the  eco- 
nomic story  revealed  by  the  statistical 
studies  show  other  tendencies.  For  in- 
stance, shipments  of  commercial  cars 
during  May  of  this  year  numbered  462, 
with  a  value  of  $794,699,  as  compared 
with  3194  cars  and  a  value  of  $4,858,026 
for  May  of  1920.  These  figures  show  a 
slump  of  more  than  $4,000,000  in  one 
item.  Total  shipments  of  trucks  for  the 
eleven  months  ending  May,  1921, 
amounted  to  17,180,  with  a  value  of  $28,- 
980,721,  and  for  the  same  period  last 
year  there  were  21,659  commercial  cars 
exported  with  a  declared  value  of  $37,- 
361,182. 

Shipments  of  passenger  cars  fell  off 
at  a  more  alarming  rate.  The  export 
records  show  that  2479  passenger  cars 
with  a  declared  value  of  $2,973,334,  were 
exported  during  May,  1921,  while  in 
May.  1920,  the  exports  of  passenger 
cars  amounted  to  14,990,  with  a  value  of 
$16,434,244. 

Exports  of  automotive  parts,  not  in- 
cluding engines  and  tires,  during  May  of 
this  year,  were  valued  at  $3,204,723,  as 
against  $8,382,749  in  May,  1920.  De- 
spite this  reduction,  the  total  value  for 
the  eleven  months  ending  May,  1921, 
was  greater  than  the  corresponding 
period  of  1920.  The  same  condition  ex- 
ists in  respect  to  airplane  shipments. 

The  most  significant  decline  in  volume 
of  engine  reports  was  that  of  tractor 
engines,  as  exports  for  May,  1921, 
amounted  to  18  engines,  with  a  value  of 
$34,108,  as  compared  with  2286  engines 
and  a  value  of  $2,475,346.  The  eleven 
months  total  of  13,366  tractor  engines 
stacked  up  fairly  well  with  the  corre- 
sponding period  of  last  year,  when  18,522 
engines  were  sold  abroad. 

JUGO-SLAVIA  HAS  2000  CARS 

WASHINGTON,  June  18  —  Official 
figures  for  the  year  ended  April  24, 
1920,  showed  the  number  of  motor  vehi- 
cles in  Jugo-Slavia  to  consist  of  the  fol- 
lowing: Passenger  cars,  1592;  trucks, 
274,  and  motorcycles,  290,  according  to 
a  report  received  from  Vice-Consul  Don 
S.  Haven,  Belgrade.  The  figures  do  not 
include  about  2000  cars  of  all  classes 
under  the  control  of  the  Ministry  of  War. 


Exports  of  Automobiles,  Airplanes,  Trucks,  Farm  Tractors, 
Motorcycles  and  Parts  for  May  and  10  Previous  Months 

, May ,  , 11  Months  Ending  May , 

1920                         1921  1920                                1921 

No.         Value       No.       Value  No.            Value         No.           Value 

Airplanes    17      $214,000           7      $29,500  59         $430,694           63         $446,455 

Airplana    parts 198,633                     37,673  ..            633.827                          186,603 

Commercial    cars 3,194     4.858,026      462      794.699  21,659     37,361,182  17,180     28,980,721 

Motorcycles     4.324     1,144.467      564       178,686  32,484       8.860,537  24,157       7,631,945 

Passenger   cars 14,990  16,434,244  2,479  2.973.S34  1C2.786  110,897.663  82.466  101,720,480 

Parts,      not      including 

engines   and   tires 8,382,749         . .   3,204,723  ..      58.863,464           ..      65,198,078 

Engines 

May ,  , 11  Months  Ending  May ^ 

1920                         1921  1920                                1921 

No.         Value      No.         Value  No.           Value        No.           Value 

Automobile,    gas 3,965       $615,771    1,202    $248,637  35,305     55,389,282  13,631      $2,536,811 

Marine,    gas 1,368         390,850      357       113,038  9,147        3,154,036     6,588       2,470,303 

Stationary,    gas 3,260        578,180      688      136,184  25,752       3,948,332  22,664      4,374,253 

Tractor,    gas 2,286     2,475,346        18        34,108  18,522     17,731,655  13,366     13,445,300 

Total 10,879  $4,060,147  2,265    $531,963  88,726  $30,223,305  56,249  $22,826,667 


A  German  concern  has  recently  put  100 
trucks  on  the  local  market,  but  a  close 
estimate  of  the  increase  in  motor  vehicles 
for  the  past  year  does  not  exceed  400 
passenger  cars  and  200  trucks. 


New  Interests  Propose 

Angus  Sanderson  Deal 

LONDON,  June  10  (By  Mail)— The 
British  licensee  for  the  Dutch  Spyker 
car  has  come  to  the  rescue  of  the  Angus 
Sanderson  Co.  with  a  financial  proposi- 
tion which  probably  will  be  accepted. 
He  proposes  to  build  the  Spyker  car 
together  with  the  Angus  Sanderson  in 
the  new  plant  of  J.  Tylor  &  Son,  Ltd., 
engine  builders,  at  New  Southgate.  He 
agrees  to  buy  the  Tylor  assets  for 
$625,000,  provide  $450,000  to  finance  the 
project  and  guarantees  unsecured  credi- 
tors 25  per  cent  of  their  claims  in  cash 
and  15  per  cent  of  the  profits  until  they 
are  liquidated. 


BETHLEHEM  TO  MAKE  WHEEL 

BETHLEHEM,  PA.,  June  22— The 
Bethlehem  Steel  Corp.  is  entering  the 
automotive  field  with  the  development  of 
a  steel  wheel  for  light  and  heavy  motor 
trucks.  This  wheel  is  being  made  by  a 
special  process  and  has  not  developed  to 
a  point  where  it  can  be  placed  on  a  com- 
mercial basis,  but  experiments  with  the 
wheels  are  being  made  on  trucks  in 
various  parts  of  the  country  and  the 
results  thus  far  have  been  so  successful 
that  the  corporation  expects  to  have  the 
wheel  on  the  market  in  a  short  time. 


TO    DRAFT    OIL    STANDARDS 

WASHINGTON,  June  21— Conferences 
will  be  held  here  July  2  by  the  Technical 
Committee  on  Standardization  of  Petro- 
lt'ii  iii  Specifications,  for  the  consideration 

of  specifications  under  which  the  Govern- 
ment purchases  gasoline,  fuel  and  lubri- 
cating oils. 


British  Trade  Shows 
Heavy  Falling  Off 

LONDON,  June  10  (By  Mail)— In  May 
Great  Britain  imported  425  cars,  137 
trucks  and  305  chassis  for  cars  and 
trucks,  and  27  motorcycles.  The  respec- 
tive figures  for  May,  1920,  was  (in  the 
above  order)  2593,  1254,  1146  and  193. 
The  value  of  imported  car  and  truck 
parts  was  $1,333,725,  as  against  $2,212,- 
565  in  May,  1920,  and  of  motorcycle  parts 
$38,345,  as  against  $45,100  in  May,  1920. 
The  value  of  the  month's  tire  import 
was  $70,290,  against  $1,575,205  in  May, 
1920. 

The  month's  export  of  British  auto- 
mobiles and  tires  was  ninety  cars,  of 
which  10  went  to  British  India,  3  to  New 
Zealand  and  77  to  unspecified  countries; 
73  trucks  of  all  categories,  of  which  47 
went  to  British  India  and  26  to  countries 
not  specified,  and  94  chassis,  of  which 
1  went  to  British  South  Africa  and  93 
to  not  specified  countries.  The  corre- 
sponding export  figures  for  May,  1920, 
were  248  cars,  71  and  226.  The  value 
of  the  month's  parts'  export  was  $635,- 
715,   against   $841,225   in   May,   1920. 

The  month's  export  of  British  motor- 
cycles was  864,  as  against  1599  in  May, 
1920.  The  month's  value  of  British 
motorcycle  parts  exported  was  $105,475, 
as  against  $238,660  in  May,  1920.  The 
value  of  British  tires  exported  was 
$687,170,  as  against  $2,415,880  in  May, 
1920.  

DORT    MAKES    SECOND    CUT 

DETROIT,  June  24— The  Dort  Motor 
Car  Co.  announces  the  second  price  cut 
in  a  month,  effective  immediately.  The 
touring  car  and  roadster  are  reduced 
from  $1,115  to  $985;  the  coupe  from 
$1,685  to  $1,535,  and  the  sedan  from 
$1,835  to  $1,685. 

It  is  understood  that  a  reduction  of 
$200  on  all  models  of  the  Briscoe  car 
will  be  announced  July  2. 
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Business  in  Nation 
Close  to  1920  Total 

Volume  of  Sales  in  April  Exceeds 

1919 — Some  States  Equal 

1920  Figure 

NEW  YORK,  June  22— Statistics  of 
the  volume  in  dollars  of  monthly  pur- 
chases of  all  classes  of  commodities  by 
individuals  and  business  concerns  in  all 
the  states  of  the  Union,  show  that  in  a 
majority  of  the  districts  the  volume  for 
April.  1921,  exceeded  April,  1919,  and 
that  in  some  states  it  was  almost  equal 
to  1920. 

The  districts  in  which  April  sales  for 
1921  exceeded  those  for  the  same  month 
in  1919  were  New  England,  Pennsyl- 
vania, Ohio,  Virginia,  Georgia,  Illinois, 
Texas  and  the  Pacific  Coast.  They  were 
virtually  the  same  in  the  New  York  and 
Northwest  districts.  They  were  slightly 
less  in  the  Missouri  district. 

Accepting  the  average  of  sales  for 
April  for  a  10-year  period  as  normal, 
April  sales  this  year  ran  far  ahead  of 
normal  except  in  the  State  of  Delaware. 
The  volume  of  April  sales  this  year  ran 
behind  April,  1920,  however,  except  in 
Arkansas  and  Wyoming.  There  was  a 
very  slight  decline  in  California,  Idaho, 
Nevada  and  Utah,  and  other  states  in 
which  the  falling  off  did  not  exceed  10 
per  cent  were  Connecticut,  Delaware, 
Indiana,  Maine,  Maryland,  New  Jersey, 
Pennsylvania  and  West  Virginia.  The 
heaviest  shrinkages  were  in  Georgia, 
Kentucky,  Louisiana,  North  Carolina, 
North  Dakota,  South  Dakota,  Tennessee, 
Mississippi,    Nebraska   and    Washington. 


Census  Statistics  Show 

Tire  Growth  Tremendous 

WASHINGTON,  June  18— Develop- 
ment of  the  automobile  industry  is  re- 
flected in  the  report  of  the  Bureau  of 
the  Census  on  the  manufacture  of  rubber 
goods  in  1919  and  1914.  The  comparative 
summary  shows  that  the  total  value  of 
products  manufactured  in  1919, 
in  475  establishments,  was  $1,138,216,000, 
as  compared  with  .'!42  establishments  and 
products  valued  at  $300,994,000  in  1914. 
Of  the  1919  total,  pneumatic  tires  cas- 
ings were  valued   at  $485,904,000. 

There  were  39,700,000  inner  tubes 
valued  at  $199,305,001)  produced  in  1919, 
as  compared  with  7.908,000  tubes,  valued 
at  $20,101,000,  in  1914.  Casings  for  mo- 
torcycles and  bicycles  produced  in  1919 
aggregated  3,422.000,  with  a  value  of 
$11,892,000.  Inner  tubes  for  motorcycles 
and  bicycles  in  1919  numbered  1,393,000, 
with  a  value  of  £2.904,000.  Statistics 
show  that  solid  truck  tires  amounted  to 
I  0  "in.  valued  at  $43,917,000,  in  1919. 
All  other  solid  tires  total  6,1535,000  and 
'  1)05  "ii".  'I'll.-  total  production  of  solid 
tires  of  all  kinds  in  1914  was  valued  at 
$13,736,000.  Rubberized  fabrics  for 
automobiles  and  carriages  produced  in 
1919  amounted  to  14,429,000  yd.  valued  a! 
$10,697,000. 


Ford  Record  Now 

4322  Cars  a  Day 

DETROIT,  June  22— The  Ford 
Motor  Co.  broke  its  1921  record 
and  all  other  motor  vehicle  records 
yesterday  with  a  production  of 
4322  cars  and  trucks.  The  rate 
for  the  first  half  of  June  assures 
completion  of  the  schedule  of  more 
than  100,000  for  the  month.  Offi- 
cials say  the  present  output  will 
be  continued  through  July  and  as 
long  as  the  demand   keeps  up. 


Ferris  Receivers  Named, 
Will  Continue  Schedule 

CLEVELAND,  June  21— Federal  Judge 
D.  C.  Westenhaver  to-day  appointed  Wil- 
liam E.  Ferris  and  Norton  McGifRn  re- 
ceivers for  the  Ohio  Motor  Vehicle  Co. 
They  gave  $25,000  bonds  each.  The  re- 
ceivers were  appointed  upon  the  appli- 
cation of  the  Continental  Motors  Co.  of 
Detroit  which  alleged  in  its  petition  that 
the  Ohio  corporation  was  indebteded  to 
it  in  the  sum  of  $32,880  for  motors  de- 
livered and  unpaid  for. 

Charles  Riegler,  president  of  the  Ohio 
Motor  Vehicle  Co.,  stated  that  his  com- 
pany had  insufficient  cash  on  hand  to  pay 
its  obligations  as  they  mature.  The  ob- 
ligations are  placed  at  $175,000  by  Rieg- 
ler. He  says  the  company  is  solvent  and 
will  pay  all  creditors  in  full  if  the  assets 
are  properly  protected  and  are  not  dis- 
sipated. The  physical  assets  of  the  cor- 
poration, exclusive  of  patents  and  good 
will,  amount  to  $600,000. 

The  embarrassment  of  the  company 
arises  from  the  fact  that  it  is  no  longer 
able  readily  to  dispose  of  its  products 
which  consist  of  the  Ferris  automobile 
tractors  and  trailers.  Most  of  the  com- 
pany's indebtedness  now  is  for  parts 
that  have  gone  into  the  production  of 
cars  and  tractors  worth  $250,000. 

Riegler  said  that  market  conditions 
had  hampered  the  company  and  that  it 
had  been  sued  by  20  different  creditors, 
some  of  whom  have  obtained  judgments. 
He  asked  that  the  receivers  be  given 
authority  to  conduct  the  business.  Judge 
Westenhaver  gave  the  receivers  full  au- 
thority to  operate  the  plant  and  to  sell 
its  products.  Word  has  been  passed  out 
to  the  trade  that  the  corporation  will 
promptly  fill  all  orders,  carry  out  all 
contracts  and  proceed  as  before. 


EXPECT  ORDER  TO  SELL  COTTA 

ROCKFORD,  ILL.,  June  18— Trustees 
of  the  Cotta  Transmission  Co.  expect 
within  a  week  to  receive  a  court  order  to 
discontinue  operation  of  the  plant  and 
sell  the  property.  Since  the  declaration 
of  the  company  as  a  bankrupt,  trustees 
were  permitted  to  operate  the  plan! 
under  an  order  expiring  June  1.  Many 
creditors  have  signed  a  petition  asking 
thai  the  plant  continue'  until  Oct.  1  but 
no  new  orders  are  on  hand. 
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G.M.C.  Awards  Stock 
Under  Bonus  Plan 

Shares    Totaling    123,884    Dis- 
tributed to  6577  Employees 
for  Work  in  1920 

NEW  YORK,  June  22— General  Mo- 
tors Corp.  this  week  is  awarding  6577 
of  its  employees  6332  shares  of  the  7 
per  cent  debenture  stock  and  117,552 
shares  of  the  common  stock  of  the  cor- 
poration as  bonus  for  the  calendar  year 
ended  Dec.  31,  1920. 

The  bonus  plan  was  adopted  in  1918 
as  a  solution  of  the  problem  of  how 
employees  of  exceptional  merit  might  be 
induced  to  remain  with  the  corporation 
for  a  period  of  at  least  five  years.  This 
profit  sharing  plan  is  also  substantial 
recognition  of  the  fact  that  in  a  marked 
degree  the  success  of  the  corporation 
may  be  attributed  to  the  inventions, 
ability,  industry,  service  and  loyalty  of 
its  employees. 

Employees,  by  the  operation  of  the 
plan,  are  made  partners  and  part  owners 
in  the  business  and  thereby  encouraged 
to  further  effort  and  initiative.  It  is 
the  intention  to  continue  the  plan  year 
after  year,  the  right  being  reserved,  of 
course,  to  modify  or  repeal  the  plan  at 
any  time;  however,  a  bonus  once  granted 
an  employee  cannot  be  recalled  or  modi- 
fied. 

The  annual  awards  under  the  bonus 
plan  are  held  in  trust  for  the  employee 
for  a  period  of  five  years,  but  during 
that  time  dividends  are  paid  direct  to 
the  employee.  The  awards  for  the  three 
years  during  which  the  plan  has  been  in 
operation  follow: 

Number   Number 
Number      Number    Shares         Em- 
Years        Shares     Employees    7%           ployees 
Ended     Common     Receiving     Deb.     Receiving 
Dec.  31     Awarded    Common  Awarded  7%  Deb. 
1920...     117.  552           3.21"           8,332           3,367 
1913.         214,659           1.721         14,088           4,709 
1918...     261.460  2.277  


•■]  total  593,671 


7,2 


The  corporation  each  year,  after  de- 
ducting from  net  earnings  6  per  cent 
of  the  capital  employed  in  the  business, 
sets  aside  10  per  cent  of  the  remaining 
net  earnings  and  this  amount  of  money 
is  placed  in  the  bonus  fund,  which  is 
invested  in  the  common  and  7  per  cent 
debenture  stock  of  the  General  Motors 
Corp.  The  total  amount  of  money  set 
aside  out  of  earnings  in  the  three  years, 
1918,  1919  and  1920,  with  which  to  carry 
out  the  bonus  plan  work  is  in  excess  of 
$13,000,000,  and  this  does  not  include 
the  expenditures  of  administration. 


ILLINOIS  TRACTOR  IN  SUIT 

BLOOMINGTON,  111.,  June  18  — 
Charging  misrepresentation  in  sale  of 
stock,  S.  W.  Cramm,  of  Kansas  City,  has 
filed  suit  for  $25,000  damage  against  the 
Illinois  Tractor  Co.  and  its  Board  of  Di- 
rectors. The  bill  alleges  that  Cramm 
subscribed  to  stock  to  the  amount  of 
$9,180.  He  said  it  was  represented  that 
the  stock  was  worth  $150. 
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Nash  Cuts  Prices 

on  Complete   Line 

Reductions  Ranging  from  $150  to 

$250  Will  Become  Effective 

on  July  2 

KENOSHA,  WIS.,  June  23— The  Nash 
Motors  Co.  announces  a  reduction  in 
prices  of  Nash  passenger  cars,  both  six 
and  four  cylinder  models,  ranging  from 
$150  to  $250.  These  prices,  effective  July 
2,  are  as  follows: 

old  new 

6  cylinder  price  price 

5   passenger  touring   $1695  $1545 

7  passenger  touring   1875  1695 

7   passenger  sedan      2895  2695 

4  passenger  coupe      2650  2395 

2  passenger  roadster     1695  1525 

old  new 

4  cylinder  price  price 

5  passenger  touring   $1395  $1195 

2  passenger  roadster     ....        1395  1175 

3  passenger  coupe      1985  1735 

4  passenger  sedan      2185  1935 

In  a  statement  announcing  the  price 
cut,  C.  W.  Nash  said  the  reductions  rep- 
resented lower  production  costs  in  the 
plants  at  Kenosha  and  Milwaukee.  He 
added  that  during  the  four  years  prior 
to  last  October  Nash  prices  had  risen 
only  31  per  cent.  Plant  economies  have 
been  effected  by  the  installation  of  the 
latest  labor  and  time  saving  devices. 


HANDLEY   CUTS  TOURING   CAR 

KALAMAZOO,  MICH.,  June  22— The 
Handley-Knight  Co.  has  reduced  the 
price  of  its  seven-passenger  touring  car 
from  $2,985  to  $2,850,  making  a  total 
reduction  of  $500  since  last  November. 
Prices  of  the  sedan  and  deluxe  models 
remain  unchanged.  The  company  no- 
tified its  distributors  on  June  1  that 
prices  which  prevailed  then  would  be 
guaranteed  up  to  Jan.  1. 


CADILLAC   NOT  TO   CUT   PRICE 

DETROIT,  June  22— President  H.  H. 
Rice  of  the  Cadillac  Motor  Car  Co. 
denied  to-day  reports  current  here  that 
the  price  of  the  Cadillac  would  be  cut 
July  1.  "We  have  said  right  along  there 
would  be  no  reduction  in  Cadillac  cars 
this  year  and  that  statement  stands," 
said  Rice. 


MORELAND  TRUCK  REDUCED 

LOS  ANGELES,  June  22  —  Moreland 
Motor  Truck  Co.  has  reduced  prices  on 
all  models  effective  to-day.  The  1%- 
ton  model  is  priced  at  $2,800;  2%-ton, 
$3,500;  3^-ton,  $4,600,  and  5-ton,  $5,000. 
The  former  prices  on  these  models  were 
$3,125,  s::.900,  $4,975  and  $5,350,  re- 
spectively. 


VICTOR  INCREASES  OUTPUT 

SPRINGFIELD,  OHIO,  June  20  — 
Starting  to-day  the  Victor  Rubber  Co. 
will  increase  its  production  from  500  to 
700  cord  tires  per  day.  "The  outlook 
for  business  is  much  better,"  said  H.  H. 


U.  S.  Car  Sales  to  Cuba  Total  $8,618,270  in  1920 

HAVANA,  CUBA  (By  Mail),  June  20— A  compilation  of  automobile 
imports  from  the  United  States  shows  that  in  1920  they  were  valued  at  more 
than  twice  as  much  as  in  1917.  The  following  table  shows  the  number  and 
value  for  four  years: 

1917  1918  1919  1920 

Number  3446  2400  3935  5715 

Value  $3,364,551  $3,394,830  $4,921,648  $8,618  270 

Imports  from  other  countries  were  insignificant  except  last  year  when 
112  cars  valued  at  $256,559  were  imported  from  Germany;  71  cars  valued 
at  $132,701  from  France  and  nine  cars  valued  at  $12,451  from  Italy.  The 
total  value  of  automotive  imports  in  1920  was  $9,031,589. 


Durr,  secretary-treasurer  of  the  com- 
pany. "Dealers'  trade  is  reported  good 
in  practically  all  sections,  but  there  is 
a  slight  slump  among  the  big  factories 
on  new  cars.  Our  company  sells  to 
dealers  and  as  a  result  business  is  good." 
Durr  said  that  the  rubber  mat  depart- 
ment is  rushed  with  work. 


Wilson  Assumes  Place 

as  Maxwell  President 

DETROIT,  June  21— In  assuming  his 
duties  as  president  of  the  Maxwell  Mo- 
tor Corp.,  W.  R.  Wilson  declared  he  wel- 
comed the  opportunity  presented  by  his 
new  position  for  getting  a  further  in- 
sight into   the  automobile  business. 

"During  the  period.  I  have  been  out  of 
direct  contact  with  the  automobile  in- 
dustry," he  said,  "I  have  watched  its  de- 
velopment very  carefully.  I  have  had  a 
vantage  for  observation  that  is  in  a 
measure  denied  those  who  have  been  ac- 
tive in  it  as  I  have  had  the  benefit  of 
distance  in  looking  at  its  present  prob- 
lems and  its  promising  future.  I  feel 
that  the  Maxwell  offers  a  wonderful  op- 
portunity." 


Louisiana  Protests 

High  Gasoline  Prices 

SHREVEPORT,  LA.,  June  20— Auto- 
mobile dealers  and  users  here  are  in- 
censed because  of  the  continued  high 
prices  of  gasoline,  when  small  Texas 
towns  less  than  40  miles  away  are  fa- 
vored with  a  rate  5c  per  gallon  less. 
Voicing  the  sentiments  of  local  automo- 
bile dealers  and  users,  George  D.  Wray, 
an  official  of  the  Shreveport  organiza- 
tion, has  sent  the  following  telegram  to 
former  Lieutenant  Governor  T.  C.  Bar- 
rett, member  of  the  Constitutional  Con- 
vention  at   Baton   Rouge: 

"Automobile  dealers  of  Shreveport, 
seriously  protest  against  continued  high 
prices  of  gasoline  in  Louisiana.  Texas 
points  having  no  refineries  are  quoting 
18c  or  lower  at  filling  stations.  Price 
at  Shreveport  is  23c.  Perhaps  this  is 
not  the  business  of  the  Constitutional 
Convention,  but  it  is  a  matter  which 
should  engage  the  attention  of  every 
citizen  of  Louisiana  who  has  the  best 
interests  of  his  state  at  heart.  Forty 
thousand  users  of  gasoline  in  Louisiana 
would  like  to  see  some  action  taken  be- 
fore  adjournment." 


Pierce-Arrow  Assets 

Far  Exceed  Liabilities 

NEW  YORK,  June  23— The  .balance 
sheet  as  of  April  30  of  the  Pierce-Arrow 
Motor  Car  Co.  shows  quick  assets  of 
$20,878,000  and  current  liabilities  of 
$8,379,0C0,  a  ratio  of  approximately  two 
and  one-half  of  assets  to  one  of  liabili- 
ties. Directors  of  the  corporation  said 
that  the  information  is  made  public  at 
this  time  to  refute  rumors  in  Wall 
Street.  Both  the  common  and  preferred 
stock  of  the  corporation  were  under 
pressure  yesterday,  the  preferred  drop- 
ping 5%  points  to  34  and  the  common 
SVz  points  to  15%. 

"The  Pierce-Arrow  Motor  Car  Co.  is 
in  a  sound  condition,"  said  the  statement. 
"Of  course  our  business  has  slumped 
and  the  truck  business  is  very  poor.  We 
sold  2200  passenger  cars  last  year.  Our 
schedule  this  year  was  1000  passenger 
cars  to  June  1.  We  have  sold  and  shipped 
850  of  these  and  we  now  have  orders  for 
350   cars   on  our  books. 

"Our  cash  on  hand,  as  of  this  morn- 
ing, amounts  to  $1,137,000.  Our  bank 
loans  are  $6,650,000  and  our  borrowing 
limit  has  by  no  means  been  reached. 
Among  our  quick  assets  we  have  listed 
$17,027,000  as  inventory,  and  cash  on 
hand,  and  current  assets  and  accounts 
receivable  of  $3,851,000.  On  the  other 
hand,  our  liabilities  are  $1,604,000  in 
bills  for  raw  materials,  $125,000  due  cus- 
tomers for  deposits  and  $6,650,000  in 
bank   loans." 


Rear  Bumpers  to  Make 

Lower  Collision  Rate 

MILWAUKEE,  June  20— Milwaukee 
automotive  dealers  have  just  received  ad- 
vices of  additional  reductions  in  collision 
insurance  that  will  become  effective  July 
1.  The  Automotive  Underwriters'  Con- 
ference, which  for  some  time  has  given 
a  10  per  cent  reduction  in  the  collision 
insurance  rate  for  the  use  of  front  bum- 
pers, so  far  as  such  accessories  are  ap- 
proved by  the  Underwriters'  Laboratories 
of  Chicago,  will  offer  an  additional  2% 
per  cent  reduction  for  the  use  of  ap- 
proved rear  bumpers,  when  the  list  of 
such  bumpers  is  ready.  The  casualty  de- 
partment of  the  laboratories  is  now  mak- 
ing tests  and  will  issue  new  list  July  1. 

Front  bumpers  have  been  found  unsuit- 
able. 
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Austin  Light  "Four" 
to  Appear   in   Fall 

Design  Will  Follow  Specifications 

of  "Twenty" — Coal  Shortage 

Hits  Rover 

LONDON,  June  10  (By  Mail)— Design 
of  the  new  light  car  which  the  Austin 
company  will  standardize  for  1922  is  not 
definitely  settled,  but  it  will  be  of  10  hp. 
and  practically  a  replica  of  the  Austin 
"twenty."  It  will  have  a  4-cylinder  de- 
tachable head  engine  with  side  valves, 
three  point  suspension  as  unit  with  four- 
speed  gear  set,  the  latter  with  central 
control.  Bore  and  stroke  are  to  be  2  7/8 
x  4. 

Other  details  include  silent  chain  for 
distribution,  pump  water  circulation, 
fabric  disk,  universal  joints,  helical 
bevels,  straight  sided  frame,  tapering- 
front  to  rear,  and  semi-elliptic  springs 
Two  types  of  body  will  be  standardized — 
four-passenger  and  coupe.  The  new 
model  will  be  shown  for  the  first  time  at 
the  Olympia  show  in  November. 

The  hearing  of  the  petition  of  creditors 
for  action  on  their  claims  has  been 
adjourned  for  several  months  to  give 
the  company  opportunity  to  complete  its 
working  plans.  Operations  are  con- 
tinuing under  the  receivership. 

Judgment  was  entered  this  week  in 
default  of  defence  against  the  Austin 
Motor  Co.,  in  the  suit  of  the  Eagle  Star 
&  British  Dominions  Insurance  Co., 
holders  of  all  the  first  mortgage 
notes  of  the  Austin  Co.,  the  value 
of  which  is  £150,000  and  carrying 
10  per  cent  interest.  The  judge,  be- 
sides deciding  for  the  Eagle  company, 
directed  an  account  to  be  taken  of  what 
is  due  to  a  London  bank  as  holders  of 
the    second   mortgage   debentures. 

Limited  coal  supply,  owing  to  the 
miners'  strike,  has  compelled  the  Rover 
company  to  reduce  its  output  of  the  new 
8-hp.,  air-cooled,  2-cylinder  runabout. 
Orders  had  been  received  warranting  a 
production  of  200  weekly,  but  this  is  now 
cut  to  one-third  of  that  schedule. 

Owing  to  the  national  financial  tight- 
ness the  Air  Ministry  will  dispose  of  the 
six  airships  now  under  its  control. 
These  are  ready  to  operate  under  com- 
mercial  conditions  from  a  mooring  mast. 
The  capital  of  any  company  acquiring 
the  ships  must  be  controlled  by  British 
shareholders  and  the  Air  Ministry  must 
presented  on  the  board  of  directors. 

Entry  of  implements  for  the  farm 
or  and  implement  tests  to  be  run 
in  the  autumn  at  Shrewsbury  by  the 
Society  of  Motor  Manufacturers  and 
Traders,  Inc.,  has  been  so  large  that  it 
has  been  necessary  to  obtain  special 
land  for  their  trials.  To  further  en- 
courage a  bigger  entry  list,  the  closing 
date  was  extended  to  June  30. 

PHILIPPINES  DOUBLE  ROAD  WORK 

NEW  YORK,  June  18— Nearly  200  kil- 
ometers of  new  road  were  completed  in 
1920   in    the    Philippine    Islands,    accord- 
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ing  to  reports  received  by  the  Bureau 
of  Foreign  and  Domestic  Commerce 
showing  that  the  total  expenditure  of 
$1,905,645  for  public  works  that  year 
was  about  $1,100,000  greater  than  dur- 
ing 1919.  Many  roads  were  reconstruct- 
ed and  numerous  bridges  built.  Water- 
works and  irrigation  systems  also  were 
gotten  under  way  which  are  designed  to 
benefit  about  300,000  hectares  of  agri- 
cultural land  when  the  projects  are  com- 
pleted. 

British  Dmilop  to  Make 

Straight  Side  Tires 

XEW  YORK,  June  18— News  has  just 
reached  this  country  that  the  Dunlop 
Rubber  Co.,  the  largest  tire  manufac- 
turing concern  in  Great  Britain,  has  de- 
cided to  manufacture  straight  side  tires 
for  pasienger  ears  hereafter.  In  a  re- 
cent talk  to  members  of  the  press  the 
production  organizer  of  the  Dunlop  com- 
pany summarized  the  advantages  of  the 
straight  side  tire  as  follows: 

"The  straight  side  type  carries  within 
itself  the  inextensible  edges  which  resist 
the  outward  radial  pressure  due  to  in- 
flation of  the  air  tube.  The  beaded  edge 
type,  on  the  contrary,  depends  on  the 
proper  engagement  of  the  thickened 
edges  with  the  inturned  lip  of  the  rim. 
The  stresses  and  movement  of  the  cover 
at  this  point  produce  a  serious  risk  of 
failure  by  rim  cutting. 

"The  straight  side  rim  provides  a 
wider  base  for  the  tire  than  is  possible 
with  the  beaded  edge  type  and  holds  the 
tire  more  steadily,  prevents  roll  reduc- 
ing the  tendency  to  side  slip,  provides 
greater  air  space,  and  consequently  in- 
creased cushioning  capacity  within  the 
tire,  and  entirely  eliminates  accidental 
bursts  due  to  careless  fitting. 

"The  attachment  is  sound  and  simple; 
it  is  effected  without  any  strenuous  lever- 
ing and  stretching  of  stiff  edges  into 
or  out  of  position  as  is  necessary  with 
the  beaded  edge  type.  The  larger  and 
heavier  the  tire  the  more  marked  the 
advantage  of  the  straight  side  type.  It 
is  only  the  lighter  weight  and  greater 
pliability  of  the  smaller  sizes  which  still 
permit  small  beaded  edge  tires  to  com- 
pete  with  the  straight  side  type. 

"When  in  position  on  the  rim,  no 
sudden  deflation  from  a  cut  can  cause 
the  straight  side  tire  to  leave  the  rim, 
and  there  is  no  possibility  of  the  tire 
edge  blowing  over  the  flanges.  The 
straight  side  type  of  tire  has  proved  the 
most  secure  tire  for  racing  work." 
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TO    <  LEAR    WAREHOUSED    STOCKS 

NEW  YORK,  June  18— Preliminary  or- 
ganization (if  the  liquidating  corporation 
to  handle  and  dispose  of  any  unclaimed 

merchandise  in  South  American      

houses  will  be  undertaken  by  a  commit- 
tee of  eight,  among  whose  members  are 
(  .  1.  McReynolds  of  the  General  Motors 
Acceptance  Corp.  and  S.  A.  Breese,  of 
thr  International  Harvester  Co.  The 
committee  was  announced  by  the  \r,  .  n 
fine-American  Chamber  of  Commerce 
here  and  will  proceed  with  the  organ iza- 
tioi    plans  al   once. 


MARKET  opinion  has  now  been  unani- 
mous for  several  weeks  that  steel 
prices  must  and  will  be  reduced.  There 
has  not  been  and  is  not  now  such  concord 
oV  view  as  to  the  time  when  this  generally 
looked  for  downward  revision  of  prices  will 
materialize.  Still  greater  disparity  of  opin- 
on  prevails  as  to  the  extent  which  the  ex- 
pected cut  in  prices  will  assume.  In  fact 
the  minds  of  those  who  as  a  rule  are  quali- 
fied by  experience  and  intuition  to  pass 
worth  while  judgment  on  the  impending 
course  of  the  market  are  so  far  apart  fn 
this  subject  that  it,s  discussion  is  eschewed 
— seemingly  by  common  consent.  In  seek- 
ing to  arrive  at  an  estimate  of  what  would 
constitute  a  logical  reduction  in  steel  prices 
the  consumer  is  naturally  tempted  to  have 
recourse  to  the  pig  iron  market  as  a  plumb 
line.  Eliminating  from  consideration  the 
period  of  1916,  when  the  pig  iron  market 
in  its  upward  climb  was  for  a  brief  spell  on 
the  same  basis  as  it  is  to-day,  prevailing 
levels  put  the  market  back  to  where  it  was 
in  September,  1907.  In  the  latter  month 
billets  sold  at  around  $29,  compared  with 
the  present  quotation  of  $37.  The  average 
price  for  black  sheets.  No.  28  gage,  in  1907 
was  2.50c,  compared  with  the  present  nom- 
inal quotation  of  4c.  If  the  forthcoming 
cut  in  steel  prices  is  to  re-establish  the  con- 
ditions that  prevailed  in  1907,  i.  e..  the  ratio 
which  then  prevailed  between  pig  iron  and 
steel  prices,  it  would  have  to  range  approxi- 
mately from  25  to  3T/2  per  cent.  Even  If 
the  fervently  prayed  for  revival  in  demand 
should  exceed  the  fondest  expectations,  the 
steel  market  of  1921  and  1922  is  bound  to 
be  in  more  precarious  a  condition  than  was 
that  of  1907,  for  the  simple  reason  that  ca- 
pacity is  so  much  greater.  So  that  taking 
for  granted  as  preliminaries  to  any  reduc- 
tion in  steel  prices  a  satisfactory  pruning 
of  freight  rates  and  further  paring  of 
wages,  a  25  per  cent  cut  in  prices  when  the 
cut  does  materialize,  would  be  consonant 
with  conditions  in  general  and  with  those 
in  the  pig  iron  market  in  particular.  It  is, 
however,  not  at  all  improbable  that  by  the 
time  revision  in  steel  prices  materializes, 
the  pig  iron  market  will  have  rebounded 
from  its  present  low  levels.  At  best  it  is 
never  an  efficient  instrument  for  measuring 
the  future  trend  of  steel  prices.  The  proba- 
bilities are  that  the  powers  that  be  will 
permit  the  steel  market  to  find  its  own  low 
levels  in  the  present  depression,  resorting  to 
more  and  more  shut-downs  to  meet  the  sit- 
nation,  thus  facilitating  the  downward  re- 
adjustment of  wage  schedules.  Construc- 
tive action  with  reference  to  prices  will  be 
deferred  until  sufficient  demand  has  accu- 
mulated to  make  revision  of  prices  yield 
immediate    results    in    the    form    of   orders. 

Pig  Iron.  Inquiry  by  the  For. I  Motor  Co. 
for  60,000  ions  of  ore  is  not  looked  upon  as 
pn  aging  contracts  for  thai  tonnage,  Ex- 
perience throughout  1921  has  convinced  the 
iron  ore  and   pis.'  iron   trade  thai    there  is  a 

idi  ■■  'in  epa  pal  Ing  Inquiries  from  u  i  iia  I 
orders    and    sales.     Buyers,     for    the     time 

being,  can   make  their  own   tor  foun- 

drj    and    malleable   niic. 

Steel.— Virtually  no  new  business  Is  forth- 

coming     from     the     aul tive     Indui  ti  le 

Cold  rolled  strip  steel  and  steel  burs  are 
moving  In  less  than  carload  lots,  if  al  all, 
it  is  stated  that  the  Sharon  plant  of  the 
Savage  Amis  Corporation,   which  has  closed 

pall        will    resume   as    soon    as    these 

are    compl.  >.  -i.    u,    com  li production    of 

'"i    thi     Dorl    Automobile   Co. 
modlcal    sales    of   sheets    I 
a  i  •■   ti i  aei    ni    the   'i  ' 
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Studebaker  Corp.  earnings  for  the  second 
quarter  of  11*21  which  en.is  June  30,  are  i% 
a  share.  The  quarter  is  the  best  in  the 
history  of  the  company.  Earnings  for  the 
first  quarter  were  slightly  better  than  $3, 
which  means  that  the  $7  dividend  for  the 
year   has  been   earned   with  a  margin   of   $4. 

Hendee  Mfg.  Co.  has  reduced  the  total 
of  its  bank  loans  to  $240,000,  a  reduction  of 
$610,000  since  1920.  Accounts  payable  have 
also  been  reduced  to  $262,000,  a  reduction  of 
about    $600,000    this    year. 

Elgin    Motor    Car    Corp.    will    offer    $500, 

serial  debenture  S  per  /ent  notes  to  stock- 
holders at  par.  They  will  mature  in  on.- 
year  $100,000;  in  two  years  $150,000.  and  in 
three  years    $250, 

Sayers  &  Scoville  Co.,  Cincinnati,  has  de- 
clared the  regular  quarterly  dividends  of 
1*2  per  cent  on  both  preferred  and  common 
stock,    payable   July   1. 

American  Bosch  Magneto  Corp.  has  passed 
the  quarterly  dividend  due  at  this  time. 
The  company  had  been  paying  at  the  rate 
of    $1.25    a    share. 

Reo  Motor  Car  Co.  has  declared  the  regu- 
lar quarterly  dividend  of  2  1-5  per  cent  on 
the   common    stock,   payable   July   1. 

Stutz  Motor  Car  Co.  directors  were  all 
re-elected  at  the  annual  meeting  of  the 
company. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

Automatic  Oil  Indicator  Co..  Newark,  has 
been  organized  to  manufacture  oil  indicating 
apparatus   and   other   automotive   equipment. 

Gill  Mfg.  Co.,  Chicago,  manufacturer  of' 
piston  rings,  reports  a  sales  increase  of  45 
per    cent    for    the    first    four    months    of    1921. 

Fhiladelph.a  Rubber  Works  at  Buffalo  have 
bi  i  ii   sold    to   the   Du  Pont   Fibersilk  Co. 


June  23,  1921 
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Neskov- Mumperow  Motor  Car  Co.,  St. 
Louis,  has  entered  the  storage  battery  man- 
ufacturing field,  producing  the  Hy-Volt  bat- 
tery. Harold  Dickelman,  who  has  been  as- 
sociated  with  several  local  battery  concerns, 
has  been  appointed  manager  of  the  new 
branch  of  the  business.  The  new  battery 
is   sold    under    a    two-year   guarantee. 

International  India  Rubber  Corp.,  South 
Bend.  Ind.,  is  now  the  Odell  Rubber  Co., 
the  change  being  now  officially  announced 
by  the  directors  of  the  company.  The  busi- 
ness of  the  company  will  not  be  changed  in 
any  detail.  Xew  offices  and  warerooms  at 
the   plant    will   be   completed   by   July    1. 

Ward-Boucher  Specialty  Mfg.  Co.,  Min- 
neapolis, has  been  incorporated  to  manu- 
facture an  auto  signal  which  operates  from 
a  button  on  the  steering  post  an  arrow  at 
either  side  of  the  windshield  to  give  a 
traffic    warning. 

Cutler  Auto  Radiator  Co.,  Inc.,  Camden, 
X.  .1..  has  been  incorporated  with  $125,000 
capital  stock,  to  manufacture  a  new  type 
of  automobile  radiator  having  a  removable 
and    floating    cooling    unit. 

Soss  Mfg.  Co.,  Brooklyn.  N.  Y..  manufac- 
turers of  Soss  automobile  hardware,  has 
completed  an  addition  to  its  factory,  ex- 
i  ■  the  companj  's  efficient  manufac- 
turing   facilif 

A.  H.  Petersen  Mfn.  Co.,  Milwaukee,  1ms 
discontinued  its  tool  and  'lie  department  to 
concentrate  on  the  manufacture  of  portable 
elecric   drills   and   other   automotive   del 

Ford  Motor  Co.  may  acquire  Lhrei  planti 
of  tin-  government  nitrati  works  .-it  Sheffield, 
Ala.  An  Inspection  tour  of  th.-  plants  has 
been  made  by  Henry  Ford  with  .-.  \  i.  w  in 
discovering  their  practicability  for  automo- 
tive manufacturing. 

Lafayette  Motors  Corp.,  Indianapolis,  has 
turned  over  its  entire  building  and  housing 
project  to  the  real  estate  department  of 
one   of    the    Indianapolis   banks. 


Trustee  Is  Nominated 

for  Seiberling  Property 

AKRON,  June  20 — An  arrangement  has 
been  entered  into  by  F.  A.  Seiberling, 
former  Goodyear  president,  and  various 
of  his  creditors,  whereby  U  is  agreed 
that  a  corporation  to  be  known  as  the 
Prudential  Securities  &  Realty  Co.  will 
assume  trusteeship  over  Seiberling's  per- 
sonal assets  and  liabilities  and  will  man- 
age his  property  at  least  temporarily. 

Seiberling's  assets,  not  including  his 
$5.000  000  mansion  Stan  Hywet  Hall, 
which  is  said  to  be  in  his  wife's  name, 
are  listed  at  $10,136,570  and  his  total 
liabilities  are  $6,700,000. 

Under  the  agreement  creditors  con- 
sent to  extension  of  maturity  of  debts 
and  claims  against  Seiberling. 

Seiberling's  largest  holdings  include 
G-oodyear  common  and  preferred  stock, 
$2,535,430;  raw  rubber  $500,000;  Lady- 
smith  Smelting  Corp.,  $1,681,750;  Ohio 
Savings  &  Trust  Co.,  $144,500;  Whit- 
man &  Barnes  Co.,  $203,500;  Hotel 
Cleveland  Co.,  $45,000;  Blackstone  & 
Fairlawn  Heights  property,  $2,286,475; 
Morris  Plan  Bank  of  Akron,  $18,000; 
old  Seiberling  home  on  East  Market 
Street,  $82,048;  one-half  interest  in  the 
Delaware  building,  and  appraised  value 
of  realty  and  other  assess,  $943,686; 
equity  in  Central  office  building  of 
Akron,  $160,000;  Summit  County  farm 
land,   $378,202. 


TO  SELL  1MMEL  JULY  9. 

COLUMBUS,  June  18— R.  H.  Schry- 
ver,  president  of  the  Citizen's  Bank  & 
Trust  Co.,  and  receiver  for  the  Immel 
Co.,  manufacturers  of  closed  bodies,  has 
been  authorized  to  sell  the  physical  prop- 
erty at  public  auction  July  9.  The  court 
issued  the  court  order  upon  application 
of  the  receiver,  who  believes  it  is  a  good 
time  to  sell.  The  preferred  stockhold- 
ers of  the  company  have  organized  and 
will  be  a  bidder  for  the  property,  which 
consists  of  three  separate  plants  and 
some  separate  land.  The  entire  property 
is  appraised  at  $253,200.  All  materials 
on  hand  will  be  offered  for  sale  and  are 
separate  from  the  plants.  No  appraise- 
ment of  the  materials  has  been  an- 
nounced. 


RAILROAD    DISCONTINUES 

WASHINGTON.  June  20— Motor  vehi- 
cle competition  is  given  as  the  cause  for 
the  abandonment  by  the  Ocean  Shore 
Railroad  of  its  lines  in  California,  ex- 
tending from  San  Francisco  to  Tunitas 
Glen,  and  from  Santa  Cruz  to  Swanton. 
Authority  for  abandoning  the  road  was 
granted  to-day  by  the  Interstate  Com- 
merce Commission.  A  lumbering  and 
agricultural  territory  was  served  by  the 
carrier. 


BANK  CREDITS 

Written  exclusively  for  Automotive 
Industries  by  the  Guaranty  Trust 
Co.,  second   largest    bayik   in  America. 


NEW    YORK,    June     23  — The    local 

money  market  was  little  affected  last 
week  by  the  announcement  of  the  New 
York  Federal  Reserve  Bank  that  it  had 
cut  its  discount  rate  on  commercial  pa- 
per from  6%  per  cent  to  6  per  cent, 
making  the  discount  rate  now  6  per  cent 
for  all  classes  of  bills.  The  whole  finan- 
cial community  as  a  matter  of  fact  was 
concerned  more  with  the  continued  pre- 
cipitate decline  in  the  stock  market,  the 
irregularity  and  dullness  of  the  bond 
market,  and  the  unsteadiness  of  the  for- 
eign exchanges.  In  addition  to  these 
unfavorable  factors,  cotton  prices  reached 
the  lowest  level  for  several  years,  and 
the  grain  markets  were  under  pressure. 

In  spite  of  marked  improvement  in 
the  great  majority  of  items  in  the  Fed- 
eral Reserve  System's  midweek  state- 
ment, the  reserve  ratio  declined  last  week 
from  58.3  per  cent  to  56.8  per  cent.  Gold 
reserves  increased  $14,896,000,  and  total 
reserves  $23,078,000.  Total  bills  on 
hand  declined  $204,981,000,  largely  as  a 
result  of  a  $188,680,000  reduction  in  bills 
discounted.  In  spite  of  the  reduction  in 
bills  on  hand,  total  earning  assets  in- 
creased $93,261,000  as  a  result  of  large 
government  borrowings  shown  on  the 
statement  by  a  $295,861,000  increase  in 
certificates  of  indebtedness.  Federal 
Reserve  note  circulation  declined  $36,- 
288,000,  while  deposits  increased  $194,- 
170,000,  which  accounted  for  the  lower 
reserve  ratio. 

Commercial  failures  for  the  month  of 
May  show  a  substantial  decline  in  the 
number  of  failures,  but  a  marked  in- 
crease in  the  total  liabilities  involved. 
The  number  of  failures  at  1356,  was  131 
less  than  in  the  previous  month,  but 
compares  with  547  in  May,  1920.  Lia- 
bilities involved  amounted  to  $57,066,471 
— the  high  record  for  the  month  of  May. 
In  May  of  the  preceding  year,  liabilities 
involved  for  the  547  failures  amounted 
to  only  $10,826,277.  For  the  first  five 
months  of  the  current  year,  the  total 
number  of  failures  amounted  to  7713, 
which  was  exceeded  as  recently  as  1916, 
but  the  total  liabilities  for  the  five 
months  at  $276,032,229  are  by  far  the 
high  record  for  all  time  for  the  five 
months.  The  liabilities  involved  in  com- 
mercial failures  for  the  first  five  months 
of  1920  amounted  to  only  $53,752,911. 

U.  S.  BUYS  RUBBER  FOR  YEAR 

NEW  YORK,  June  18  — The  United 
States  Rubber  Co.  is  taking  advantage 
of  the  current  price  of  16  cents  to  17 
cents  for  crude  rubber  and  is  laying  in  a 
year's  supply.  Rubber  producers  assert 
that  the  actual  cost  of  producing  crude 
rubber  is  about  32  cents  and  that  grow- 
ers are  losing  monev  at  the  current  level. 
The  United  States  Rubber  Co.  will  leave 
tlic  trees  on  its  own  plantations  untapped 
for  a  year  or  so,  or  as  long  as  rubber 
can  be  purchased  in  the  open  market 
cheaper  than  it  can  be  produced. 
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C.  M.  Alexander  has  been  appointed  man- 
ager 01  the  Houston  plant  of  the  Ford  Motor 
Co.,  succeeding  W.  M.  MacDonald,  who  has 
resigned.  Alexander  has  been  with  the 
Ford  Motor  Co.  in  Houston  for  the  last  five 
years  and  has  been  assistant  manager  most 
of  that  time.  MacDonald  will  be  tendered  a 
Ford  agency  at  some  point  it  is  understood. 
With  the  early  occupancy  of  the  newly- 
built  addition  to  the  plant  of  the  Ford 
Motor  Co.,  Houston  will  have  the  largest 
Ford  assembling  plant  in  any  of  the  south- 
ern states,  officials  state.  At  the  present 
time  the  plant  is  turning  out  seventy  cars 
per  day,  which  will  be  increased  to  more 
than  one  hundred  as  soon  as  the  installa- 
tion   in    the    new    addition    is    complete. 

George  J.  Fix  has  resigned  as  manager 
of  the  New  Orleans  branch  of  the  Bearings 
Service  Co.  and  will  establish  in  Dallas, 
Texas  on  July  1  a  sales  agency  represent- 
ing the  Baldwin  Chain  &  Manufacturing 
Co.  and  the  Joyce  Auto  Products  Co.,  cov- 
ering the  State  of  Texas.  Fix  was  formerly 
connected  with  the  Maxwell  Motor  Co.,  in 
charge    of   service    for   the    southwest. 

John  N.  Willys  has  accepted  the  appoint- 
ment on  a  committee  which  will  organize 
throughout  the  country  branches  of  the 
"Sell  Now  League."  The  purpose  of  the 
organization  is  to  stabilize  economic  condi- 
tions by  selling  "now"  in  selected  markets. 
"Willys  believes  such  a  campaign  is  absolute- 
ly necessary  to  hasten  the  refurn  of  normal 
conditions. 

L.  O.  Hasklns,  vice-president  and  general 
manager  of  the  Powrlok  Co.  of  Cleveland, 
has  become  associated  with  the  Seelye  & 
Brown  Advertising  Agency,  Detroit.  He 
was  formerly  with  the  O.  &  S.  Bearing  Co.. 
Detroit,  and  later  with  the  Willys  inter- 
ests. He  is  a  member  of  the  Society  of 
Automotive   Kngineers. 

Nelson  B.  Nelson,  formerly  superintendent 
and  chief  engineer  for  the  Kardell  Tractor 
&  Truik  Co.,  St.  Louis,  and  for  the  past 
twelve  years  connected  with  tractor  engi- 
neering, has  become  associated  with  tin- 
New  Departure  Mfg.  Co.,  and  will  have 
charge  of  engineering  at  its-  Chicago  office. 
A.  E.  Fauts,  who  for  the  past  two  years 
has  been  in  Europe  in  the  interests  of  the 
Garford  Motor  Truck  Co.,  has  returned  to 
New  York,  where  he  will  confer  with  offi- 
cials of  the  company  on  European  truck 
markets  and  the  future  policies  of  the  com- 
pany  in   that   field. 

C.  E.  Wagner,  export  manager  of  the  Mil- 
ler Rubber  Co.,  is  attending  tin-  Interna- 
tional Trade  Conference  in  Mexico  City,  in 
addition  to  his  representation  of  tin-  com 
pany.  he  is  also  representing  the  Cleveland 
Chamber  of  Commerce  and  the  Akron 
Chamber    of    Comn 

Harry  W.  Anderson  has  been  appointed 
general    sal-  il     thi      Duesenberg 

Automobile  *  Motors  Co.,  Inc.,  Indianapolis 
Until   n  -■nil'.     Anderson  al<      tnai 

of  the  Templar  Motors  Corp.,  Cli  •  land  He 
will  assume  his  duties  with  Duesenberg  at 
once. 

Ernest  M.  Orr,  plant  manager  of  the 
Jacox  Steering  Gear  plant  of  the  Saginaw 
Products  Co..  has  been  made  assistant  to 
George  H.  Hannum.  president  and  general 
manager  of  tin-  Oakland  Motor  Car  Co.  Orr 
has  been  associated  with  Hannum 
1906. 

J.    Parker   B.    Fiske   hat 
dent  and  general  manage]    of   the   Frlgidalre 
Corp.,    a    General    Motors    Corp     aub   idlary. 


The  Frigidaire  interests  are  being  merged 
into  the  Delco  Light  Co.  and  will  1"'  under 
the  direction  of  R.  H.  Grant,  general  man- 
ager. 

M.  E.  Ly!e  has  been  elected  a  vice-presi- 
dent of  the  Terminal  Engineering  Co.,  Inc., 
New  York.  M.  E.  Peck  has  been  elected 
secretary  and  assistant  treasurer.  J.  F.  Mc- 
Gonigal  and  J.  H.  Potter  have  joined  the 
engineering  staff   of   the   company. 

Harry  Gardner  has  retired  as  manager  of 
passenger  car  sales  for  the  Packard  Motor 
Car  Co.  He  has  not  decided  upon  his  plans 
for  the  future.  Gardner  formerly  was  sec- 
retary of  the  New  York  Automobile  Deal- 
ers'   Association. 

John  J.  Plath  has  been  made  director  of 
sales  of  the  Maxwell  Motor  Sales  Corp.,  and 
E.  W.  Clark,  director  of  sales  of  the  Chal- 
mers Motor  Car  Corp.,  according  to  an- 
nouncement by  A.  W.  Barker,  general  sales 
manager. 

George  H.  Daugherty  has  been  elected  a 
vice-president  of  Johnson.  Read  &  Co..  ad- 
vertising agents  of  Chicago.  Daugherty 
has  specialized  with  this  company  on  car. 
truck    and    tractor   advertising. 

J.  A.  Callahan,  vice-president,  in  charge 
of  production  of  the  Martin-Parry  Corp., 
has  been  elected  vice-president  and  gen- 
eral manager  of  the  corporation  at  the  an- 
nual   meeting   of   the   board   of   directors. 

L.  J.  Oilier,  vice-president  of  the  Stude- 
baker  Corp.  of  America,  has  returned  from 
a  trip  to  Europe,  where  he  has  made  an 
investigation    of    trade    conditions. 

J.  H.  Appleby  has  been  appointed  a  mo- 
ton  y.  I,  to,-  representative  bj  the  Firestone 
Tire    &    Rubber   Co. 


Revere  Reorganization 

Opposed  by  Stockowner 

INDIANAPOLIS,  June  20— An  order 
was  issued  by  Judge  Geiger  in  Federal 
Court  yesterday  in  the  suit  filed  by  John 
B.  Porter,  of  Buffalo,  N.  Y.,  a  stock- 
holder of  the  Revere  Motor  Car  Corp., 
who  is  seeking  to  prevent  reorgnization. 

The  order  directed  officers  of  the  Re- 
vere company  and  the  Citizens  Loan  & 
Trust  Co.  of  Logansport,  Ind.,  receivers 
of  the  corporation,  to  appear  in  Federal 
Court  June  22  and  show  cause  why  a 
temporary  restraining  order  should  not 
be  issued  against  them  preventing  the 
reorganization  or  sale  of  the  corpora- 
tion. The  bill  also  asks  for  an  account- 
ing, alleging  that  the  corporation  should 
have  more  than  $1,500,000  in  visible 
assets,  instead   of   being   insolvent. 

CHINA  DEVELOPS  CAR  LINES 

WASHINGTON,  June  17— Progress  is 
being  made  in  China  in  the  way  of  es- 
tablishing  motor  car  highways,  declares 
Consul  John  K.  Davis.  Nanking,  China, 
in  a  report  which  has  been  received  by 
the  Bureau  of  Foreign  and  Domestic 
Commerce.  Previous  reference  has  been 
made  by  Consul  Davis  to  the  establish- 
ment of  a  motor  car  service  between 
Pochow,  Anhwei,  in  the  Nankin-  con 
sular  district,  ami  Techow,  Honan,  and 
he  reports  four  other  similar  services  are 
either  in  the  process  of  being  established 
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or  are  definitely  planned.  It  is  stated 
that  American  exporters  desirous  of  cul- 
tivating the  automobile  market  in  the 
Nanking  consular  district,  said  to  be 
rapidly  growing,  can  do  so  to  the  best 
advantage  by  establishing  branches  or 
agreements  in  Shanghai. 

Receivers  Are  Named 

for  Ideal  Tire  Company 

CLEVELAND,  June  20— On  the  appli- 
cation of  Edward  Maurer  of  New  York, 
who  furnished  the  company  with  much 
of  its  supply  of  fabric,  Federal  Judge 
D.  C.  Westenhaver  has  appointed  New- 
ton D.  Baker,  former  secretary  of  war, 
and  Edward  L.  Griffith,  well  known  busi- 
ness man  and  financier,  receivers  for  the 
Ideal   Tire   and    Rubber   Co. 

The  assets  of  the  company  are  placed 
at  $1,660,000  and  the  bills  payable 
amount  to  $700,000,  most  of  which  is  due 
on  materials  bought  at  prices  far  above 
the  level  of  to-day.  A  short  time  ago, 
it  was  announced  that  the  company  owed 
but  $114,000  exclusive  of  the  money 
due  for  materials  and  that  approximate- 
ly $500,000  was  owing  on  rubber  fabric 
that  was  purchased  at  $3.10  a  pound. 
The  price  now  is  about  80  cents  a  pound. 

The  factory  is  employing  approximate- 
ly 200  men  and  women  now  and  the  re- 
ceivers will  continue  to  produce  tires, 
for  which  there  has  been  a  good  de- 
mand. The  corporation  was  organized  in 
1917  with  a  capital  of  $5,000,000.  A 
factory  was  built  and  production  started 
early  after  the  organization. 


Seek  $10,000,000  for 

New  Mexican  Highway 

SAN  ANTONIO,  TEXAS,  June  20— 
The  Highway  Propaganda  Committee  of 
the  Meridian  Highway  Association,  has 
left  Laredo,  Tex.,  for  an  automobile  tour 
to  Mexico  City  to  further  the  pro- 
posed Mexican  highway  through  the 
States  of  Tamaulipas,  Neuve  Leon,  Coa- 
huila,  San  Luis  Potosi,  Guanajuato, 
Queretaro,  Hidalgo  and  Mexico.  The 
road,  which  will  be  over  1000  miles  in 
length,  will  cost  in  excess  of  $10,000,000 
Mexican  currency. 

The  road  party  will  endeavor  to 
finance  the  road.  It  is  proposed  that  the 
Mexican  government  furnish  40  per  cent 
of  the  cost  of  construction  and  assess  an 
automobile  tax  which  will  bring  in 
about  $2,500,000.  The  remainder,  about 
$3,500,000,  is  to  be  raised  by  subscrip- 
tions along  the  run. 

MINNEAPOLIS  TO  HAVE  SHOW 

CHICAGO,  June  20— A  tractor  show 
will  be  held  during  the  coming  winter 
in  Minneapolis  by  the  National  Imple- 
ment &  Vehicle  Association  under  the 
Show  and  Demonstration  Committee, 
headed  by  Chairman  J.  G.  Bartholomew. 
This  committee  has  also  agreed  to  have 
a  tractor  show  during  the  winter  at  some 
point  in  the  Southwest,  either  at  Kan- 
sas City  or  another  place  where  suit- 
able  arrangements  can  be  made.  Last 
winter  the  tractor  show  was  held  at 
I  lolumbus,  Ohio. 
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SHOWS 
Sept.     5-10 — Indianapolis.    Auto- 
mobile and  Accessory  Show 
in  conjunction  with  Indiana 
State     Fair,     conducted 
by    Indianapolis   Automobile 
Trade   Association,    John    B. 
Orman,  Mgr. 
Sept.    28  -  Oct.     8  —  New     York, 
Electrical    Exposition,    71st 
Regt.       Armory,       Electric 
Equipment,  Machinery  and 
Vehicles. 
Nov.  27-Dec.  3— New  York,  Au- 
tomobile    Salon,     Hotel 
Commodore. 


FOREIGN     SHOWS 
June.    1921— Reykjavik,     Iceland, 
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Calendar 


Agricultural  Exhibition — 
Agricultural  Machinery — 
Icelander  Agricultural  So- 
ciety,   Reykjavik,    Iceland. 

September — Buenos  Aires,  Ar- 
gentina, Passenger  Cars 
and  Equipment.  La  Pa- 
bellon  de  las  Rosas.  Au- 
tomovil  Club  Argentino. 

September — Buenos  Aires,  Ar- 
gentina, Cars,  Trucks. 
Tractors.  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park;  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg,  Luxem- 
burg. Agricultural  Sample 
Exhibition. 

Sept.  23-Oct.  2 — Berlin,  German 
National  Automobile  Show, 


Auspices  of  German  Auto- 
mobile Mfg.  Ass'n  and 
German    Automobile    Club. 

Oct.  5-16 — Paris.  France,  Paris 
Motor  Show,  Grand  Palais, 
Administration  de  ['Ex- 
position Internationale  tie 
l'Aulomobile,  51,  Rue  Per- 
golSse,    Paris. 

Nov.  4-12  —  London,  British 
Motor  Show,  Society 
Motor  Mfrs.  and  Traders. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.     Automotive    Section. 

CONVENTIONS 

July  4-9  —  Mackinac  Island. 
Mich.,      Summer     Meeting 


June  SS,  1921 


Automotive  Equipment 

Association. 

Oct.  12-14,  1921  —  Chicago, 
Twenty-eighth  Annual 
Convention  National  Im- 
plement   &    Vehicle    A'ssn. 

Nov.  22 — New  York,  Convention 
of  Factory  Service  Man- 
agers, National  Automo- 
bile Chamber  of  Com- 
merce. 

Dec.  27-29 — Chicago,  American 
Society  of  Agricultural 
Engineers,  Auditorium 
Hotel. 

RACES 
July  25 — Grand  Prix,  Le  Mans. 
Labor    Day — Uniontown,    Pa.. 
Autumn  Classic. 


Commission  to  Garify 

Aeronautical  Situation 

WASHINGTON,  June  21— As  a  step 
toward  clarifying  the  aeronautical  situa- 
tion, Herbert  Hoover,  Secretary  of  Com- 
merce, has  agreed  to  appoint  an  Avia- 
tion Consulting  Commission  which  will 
present  for  the  consideration  of  President 
Harding  a  policy  for  the  advancement 
of  aeronautics  in  this  country.  This 
action  followed  a  petition  to  the  Presi- 
dent by  50  executives  representing 
civilian  aviation  organizations  through- 
out the  country. 

The  petitioners  included  Glenn  H. 
Curtiss,  Glenn  L.  Martin  and  C.  F.  Red- 
den, and  such  organizations  as  the  Aero 
Club  of  America,  the  Manufacturers' 
Aircraft  Association,  the  National  Air- 
craft Underwriters'  Association,  the 
Society  of  Automotive  Engineers  and  the 
National  Advisory  Committee  for  Aero- 
nautics. They  asked  for  a  commission 
to  study  and  outline  a  report  dealing  with 
Ameiica's  future  in  the  air,  a  general 
policy  for  the  Government  to  follow  in 
developing  civilian  aviation,  suggestions 
for  air  routes  and  termini  and  recom- 
mendations for  aerial  laws. 


Borah  Offers  Measure 

to  Abolish  Air  Board 

WASHINGTON,  June  18  —  senator 
Borah  of  Idaho,  has  introduced  a  joint 
resolution  which  would  abolish  the  or- 
ganization known  as  the  National  Ad- 
visory Committee  for  Aeronautics,  and 
transfer  its  property  and  duties  to  ex- 
isting governmental  agencies.  It  is  ex- 
pected that  a  fight  will  develop  when 
this  measure  is  reported  from  the  Com- 
mittee on  Military  Affairs,  for  the  Ad- 
visory Committee  for  Aeronautics  has 
functioned   as   an   independent  agency. 

The  joint  resolution  provides  that  in 
the  abolition  of  the  committee,  the  tech- 
nical duties  that  have  heretofore  been 
carried  on  by  the  body,  or  that  have 
heretofore  by  law  been  charged  to  the 
body,  be  transferred  to  the  Department 
of  Commerce,  to  be  carried  out  by  the 
Bureau  of  Standards.  It  is  also  pro- 
vided that  the  technical  equipment  now 
in  the  possession  of  the  National  Ad- 
visory   Committee    for    Aeronautics    be 


transferred  to  the  Department  of  Com- 
merce, Bureau  of  Standards.  The  duties 
of  this  committee  as  relate  to  its  ad- 
visory capacity  on  the  subject  of  aero- 
nautics would  be  transferred  to  the  War 
Council,  as  created  by  the  national  de- 
fense act  approved  June  3,  1916,  as 
amended  by  acts  subsequent  to  June  3, 
1916,  to  and  including  the  act  of  June 
4,  1920. 


Kerosene  Carburetor 

Is  Demonstrated  Here 

NEW  YORK,  June  17— Mr.  Mandahl,  a 
Swedish  inventor,  has  arrived  in  this 
country  with  samples  of  the  Kjellberg 
kerosene  carburetor,  a  device  adaptable 
to  use  on  trucks,  tractors  and  other  au- 
tomotive vehicles.  He  has  fitted  the 
carburetor  to  a  Republic  truck  and  is 
giving  demonstrations  with  same. 

The  general  principle  of  the  device  is 
that  a  mixture  of  kerosene  spray  and  air 
is  formed  in  the  mixing  cnamber  and  the 
kerosene  mist  is  then  vaporized  while 
passing  through  a  copper  pipe  surround- 
ed by  an  exhaust  heating  chamber. 
This  stream  of  over-rich  mixture  is  later 
diluted  with  additional  air  entering 
through  a  supplementary  air  valve, 
passes  through  a  throttle  valve  and 
through  a  change-over  valve  to  the  en- 
gine. By  means  of  the  change-over 
valve  the  engine  can  be  connected  to  a 
line  carburetor  for  starting  and  for 
heating  up.  A  full  description  and  a 
diagrammatic  illustration  of  the  carbur- 
etor  appeared  in  the  Sept  16,  1920,  issue 
of    \i  i'" motive  Industries. 


FIX   KRITISH  SHOW  DETAILS 

LONDON,  June  10  (By  Mail)— The 
1  ig  British  automobile  show  will  be  held 
iltaneously  at  Olympia  and  White 
City  from  Nov.  3  to  12.  The  truck  show 
will  be  held  Oct.  13  to  22.  Arrangements 
have  been  made  whereby  accessory  ex- 
hibitors who  have  space  in  the  gallery  at 
Olympia  for  the  truck  show  may  retain 
i  In  same  space  for  the  passenger  car 
exhibit.  No  changes  in  prices  will  be 
permitted  while  the  shows  are  in 
progress.  Tractors  will  be  admitted  to 
the  truck  show  if  they  are  provided  with 
means  for  traveling  the  roads  and  are 
licensed  for  that  purpose. 


Transportation  Situation 
Shows  Gains  for  Trucks 

WASHINGTON,  June  17— One  of  the 
outstanding  developments  of  the  present 
transportation  situation  has  been  the 
growth  of  the  automobile  truck  in  short 
hauls,  making  it  a  formidable  compet- 
itor of  the  steel  rail,  according  to  Archer 
Wall  Douglas,  chairman  of  the  commit- 
tee on  statistics  of  the  Chamber  of  Com- 
merce of  the  United  States,  in  his  semi- 
annual report  on  business  conditions.  He 
also  stressed  the  fact  that  there  has 
been  some  increase  in  the  output  of  au- 
tomobiles, notably  in  certain  localities. 
He  finds  that  purchasing  power  is  still 
high,  despite  many  untoward  conditions 
and  that  there  is  still  money  to  be  spent 
where  bargain  prices  are  in  evidence. 
The  committee  advises  American  busi- 
ness that  there  is  no  immediate  return 
to  prosperity  in  sight,  at  least  until  the 
termination  of  the  harvest  season. 


Gasoline  Railway  Cars 

Keeps  Operation  Low 

LOUISVILLE.  June  18— The  Carroll- 
ton  &  Worthville  Railroad  Co.,  operating 
a  strip  of  road  ten  miles  long,  is  the  only 
company  operating  in  Kentucky  which 
has  not  raised  passenger  fares  since  the 
depression  period  began. 

This  company  solved  the  problem  by 
shelving  its  steam  locomotives  and  sub- 
stituting gasoline  motor  vehicles.  The 
cars,  have  attracted  the  attention  of 
short  line  railroad  companies  as  far 
south  as  Louisiana  and  as  far  west  as 
New  Mexico.  Automobile  manufacturers 
have  studied  them  with  a  view  to  their 
practicability  for  adaptation  to  street 
car  service. 

Operation  of  one  of  these  cars  for  one 
round  trip  costs  $2,  counting  repairs,  la- 
bor, gas,  oils  and  depreciation.  The  trip 
with  a  steam  locomotive  costs  from  $15 
to  $18. 

PERFECTION    SUIT    DROPPED 

WILMINGTON,  Del.,  June  20.— The 
receivership  proceedings  brought  in  the 
United  States  Court  here  against  the 
Perfection  Tire  &  Rubber  Co.  of  Detroit, 
by  the  Southwark  Foundry  &  Machine 
Co.  of  Philadelphia,   have  been  dropped. 
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Neglect — Who  Pays? 

Here's  a  buttery  that  defies  neglect 
— never  needs  water — cannot  spill. 


AS  long"  as  batteries  are  kept  out 
of  sight  they  will  be  out  of 
mind.  Neglect  is  inevitable. 
And  while  neglect — the  cause  of 
practically  all  battery  trouble — is 
the  fault  of  the  owner,  he  does  not 
blame  himself — nor  the  battery. 
He  blames  the  car. 
The  "J-E"  Battery 
needs  no  care. 
It  never  needs  water — 
repairs — or  attention. 
Even  after  remaining 
idle  for  months  the 
"J-E"  Battery  will  spin 
the  motor  first  turn. 
Instead  of  the  trouble 
making  liquid  electro- 
lyte, the  sulphuric  acid 
jelly   in   the  "J-E"   Bat- 


Batterv  v-ill  not 
i         nothing  to  spill. 


tery  absorbs  and  discharges  electric 
current  as  desired.  It  retains  the 
current  to  a  surprising  degree  for 
an  indeterminate  time. 
It  is  guaranteed  unconditionally 
for  18  months. 

Write    for    literature — get  further 
details. 

The  "J-E"  Battery  is  not  affected 
by  climate  or  temperature  —  will 
not  corrode  terminals  —  will  not 
sulphate — plates  will  not  buckle — 
md  more  over-charging  than 
any  othei  battery.  The  "J-E" 
Battery  will  not   crystallise. 

Jelly-Electrolyte 
Battery  Co.,  Inc. 

152  West  42nd  St. 
New  York  City,  N.  Y. 

Telephone  Bryant  r.745 

Factory:   H7  South  30th  Street. 

Philadelphia. 

Telephone  Preston  13G4 

Distributors  for  the  Pacific  Coast 

1220   Post  Street,    San  Francisco, 

California. 
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Never  Needs  Water        J 


June  30,  1921  AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


nnmiiUMSiimiiiiiiniiiiiMiinni.nl miiiiiiiiiiiiii ill     -  - i '     nni iiiiiimmini 'inn inn 1111  mini i  :  . 1 1 1 < ' in 


The  following  is  reproduced  from  Wo'tor  H  orld,  issue  of  June  29th.  It  deals 
with  a  practice  which  has  been  tried  and  proved  sound  in  other  periods  of 
stress — as  well  as  in  this  one: 

"The  National  Chamber  of  Commerce  made  a  recent  survey  of 
business  conditions  of  the  country.  Among  other  questions  sub- 
mitted to  business  men  in  all  phases  of  commercial  activity,  an 
expression  was  requested  regarding  their  present  policy  in  adjust- 
ing advertising  appropriations  to  meet  prevailing  demands  of 
economy.*" 

"We  cpiote  from  "Electrical  World,"  a  composite  reaction  shown 
in  answers  received.  As  this  composite  develops,  the  following 
three  brief  paragraphs  would  seem  to  reflect  a  prevailing  policy 
among  those  addressed:" 

1 — "  'We  do  not  feel  we  should  decrease  publicity. 
Our  advertising  expenditure  should  he  increased  to  in- 
crease our  business." " 

2 — "'Cutting  down  advertising  would  only  increase  the 
cost  of  selling  merchandise,  therefore  we  advertise  heavily 
when  business  is  hard  to  get  and  go  easy  when  it  is  coining 
anyway.' " 

3 — '"We  kept  our  advertising  appropriation  down  to  bed- 
rock when  there  was  practically  no  sales  resistance,  con- 
serving our  funds  for  harder  times.  We  feel  that  we  now 
owe  it  to  our  distributers  and  dealers  and  to  ourselves  to 
insure  a  healthy  flow  of  business  by  consistent,  well- 
directed,  forceful  advertising.' 

"Electrical  World"  then  comments:  , 

"Our  National  Chamber  of  Commerce  has  asked  and  the  American 
business  man  has  answered.  It  is  advice  for  all  of  us.  For  now 
is  a  season  when  well-poised,  full-bodied  selling  is  needed  in  every 
industry,  and  no  man's  problem  is  too  local  or  too  small  to  be 
aided  profitably  by  sensible  advertising  .  He  should  give  his  sales- 
men this  other  voice  to  help  them  sell.      They  need  it  NOW." 
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The  technical  knowledge  that  comes 
to  you  from  SKP  engineers  is 


EWorld  Wide 


as  it  is  the  sum  of  the  data  gathered  by  SKF 
organizations  in  all  industrial  countries. 


This  fund  of  engineering  information  we 
bring  to  the  fabrication  of  all  products 
bearing  the  mark  SKP*  and  the  operation 
of  those  industries  which  we  are  requested 
to  supervise.  In  order  that  complete  re- 
liance may  be  placed  in  the  endorsement 
expressed  by  the  mark  5KF  it  is  neces- 
sary not  alone  that  we  control  and  super- 
vise each  step  in  the  manufacture  of  a 
product  but  also  its  final  installation. 


Because  every  effort  is  made  to  assure  the 
most  satisfactory  use  of  products  marked 
SKP"  we  welcome  requests  for  informa- 
tion concerning  their  proper  application 
and  maintenance. 

Automotive  engineers  and  manufactur- 
ers should  feel  that  this  technical 
knowledge  is  always  available.  You 
are  urged  to  use  it  freely  without  any 
sense  of  obligation. 


Industries,  Inc. 

165  Broadway,  New  York  City 

J  The  Hess-Bright  Manufacturing  Co. 
The  Skayef  Ball  Bearing  Co. 
>    Atlas  Ball  Co. 
holders.  I    Hubbard  Machine  Co. 

*■   SKF  Research  Laboratory 
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Industry's  Present  Opportunity 
for  Public  Service 

We  recently  have  had  lessons  in  what  government 
can  cost.  Now  the  demand  is  for  a  more  economical 
and  a  more  efficient  government.  This  can  come 
about  only  as  economy  and  efficiency  are  put  into 
government  by  those  who  know  how. 

By  Clyde  Jennings 


DURING  the  war  the  automotive  industry  sent 
many  men  to  Washington  and  into  similar 
public  service  because  they  were  needed. 

It  was  this  public  service  on  the  part  of  the  men  of 
the  industry  that  has  gained  for  the  industry,  since 
the  war,  an  instant  hearing  when  it  has  asked  oppor- 
tunity to  present  its  side  of  any  controversy. 

Now  comes  an  opportunity  for  a  similar  service. 
The  present  crisis  is  not,  perhaps,  as  acute  as  the 
former  opportunity.  Then  men  were  needed  to  avert 
the  calamity  of  violence  that  threatened  from  the 
other  side  of  the  world.  Public  service  then  was 
self-preservation  for  our  institutions  and  our  country. 

At  this  time  the  opportunity  for  public  service  is 
chiefly  to  hasten  the  period  when  American  business 
will  come  back  to  its  own  ;  to  dislodge  the  bureaucracy 
that  has  become  more  strongly  enthroned  in  our  Gov- 
ernment during  the  war;  to  put  our  Government  on 
a  modern  business  basis,  cr  mpat'ble  with  the  change 
that  has  been  brought  about  in  business  during  the 
last  decade;  to  assist  Congress  in  resisting  those  who 
have  little  respect  for  the  greatest  benefit  of  the  pub- 
lic; to  end  the  period  of  public  extravagance ;  to  carry 
out  the  tax  program  suggested  by  the  National  Auto- 
mobile Chamber  of  Commerce  and  practically  adopted 
by  the  administration. 


The  meat  of  the  N.  A.  C.  C.  tax  suggestion  was  con- 
tained in  this  one  sentence  that  stood  at  the  head  of 
its  program : 

"Reduce  ordinary   expenses  from  war  stand- 
ards to  sane,  normal  standard  at  once." 
The  Chamber  of  Commerce  of  the  United  States  had 
for  a  slogan  at  its  annual  meeting: 

More  Business  in  Government. 
Less  Government   (management)  in  Business. 
To  which  Herbert  Hoover  added  this  line : 

Better  Government  assistance  in  business. 
A  proper  response  of  the  chamber  would  have  been  : 

Better  Business  Assistance  to  Government. 
The  present  administration  is  working  to  this  end, 
and  this  offers  the  present  opportunity  for  public 
service.  Very  prominent  in  the  program  are  two 
points,  and  both  of  these  must  have  co-operation  from 
business  if  benefit  is  to  be  gained.  Here  are  the  two 
most  prominent : 

The  Budget  Commission. 
The  new  Department  of  Commerce. 
The  appointment  of  Maj.  Gen.  Charles  G.  Dawes, 
the   Chicago  banker  and  once   Comptroller  of  Cur- 
rency, as  Director  of  the  Budget  is  evidence  that  the 
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administration  is  in  earnest  in  this  economy  move. 
General  Dawes  has  performed  two  admirable  feats  of 
public  service  for  the  Harding  administration,  hence 
the  appointment.  He  it  was  who  went  to  Washington 
and  was  outspoken  in  defense  of  the  earnest  men  who 
made  some  mistakes  but  did  the  best  they  knew  to 
win  the  war.  His  outspokenness  in  this  cause  brought 
cheer  to  every  dollar-a-year  man  who  was  threatened 
with  a  technical  inquiry  into  his  acts. 

Hardly  had  the  air  been  cleared  from  his  lurid  testi- 
mony on  this  subject  when  he  was  called  back  to  conduct 
an  inquiry  into  the  mistreatment  of  invalid  soldiers. 
This  was  supposed  to  be  a  six  months'  job.  But  Dawes 
surprised  the  country  by  granting  that  mistakes  had  been 
made,  and  in  two  days  he  had  drawn  a  report  of  a  rea- 
sonable system  of  management  of  this  work  and  going 
home,  putting  the  entire  situation  up  to  those  whose 
responsibility  it  is  to.carry  out  this  work. 

Now  this  same  Dawes  is  called  back  to  inquire  into 
the  methods  and  systems  of  the  Government  and  see  if 
they  are  economical  and  efficient.  He  says  this  is  a  big 
task  and  that  he  must  have  much  more  assistance  than 
can  be  employed  with  the  money  Congress  has  placed  at 
his  disposal.  He  proposes  to  work  fast  and  to  bring 
about  such  changes  as  may  be  wise  or  necessary  within 
six  months.  He  says  that  government  is  a  big  business, 
and  the  only  men  competent  to  adjust  a  big  business 
enterprise  are  men  who  have  had  experience  in  big  busi- 
ness. So  he  proposes  to  call  to  Washington  many  big 
business  men  who  will  be  placed  in  the  departments  there 
to  see  if  these  departments,  bureaus  or  whatnot  are  effi- 
cient from  a  business  standpoint. 

To  answer  such  a  call  will  doubtless  disturb  many 
a  business  man's  plans.  But  government  is  much  like  a 
trade  association :  In  the  main  you  get  out  of  it  only 
in  proportion  as  you  put  into  it.  Business  men  with 
one  accord  are  saying  that  our  Government  is  not  effi- 
cient. They  have  demanded  changes.  Dawes  is  going 
to  say  to  them: 

You  have  been  uttering  destructive  criticism,  now 
we  ask  you  for  constructive  assistance. 

If  business  does  not  answer  the  Dawes  call,  it  will 
never  again  be  able  to  ask  with  reason  for  an  adjustment 
of  government  to  a  new  basis. 

The  response  of  the  automotive  industry  and  other  in- 
dustries that  are  crying  out  against  high  taxes  will  be 
the  measure  of  the  answer  to  that  call. 

The  need  for  public  service  is  very  great  in  this  crisis. 
The  administration  has  neatly  put  industry  on  the  defen- 
sive.   We  have  faith  that  industry  will  not  fail. 

The  New  Department  of  Commerce 

It  has  long  been  an  axiom  that  a  trade  association 
benefited  the  member  only  in  relation  to  what  he  puts 
into  it. 

The  same  is  true  of  government.  Secretary  Hoover 
is  offering  to  industry  a  very  great  opportunity  to  put 
much  into  government  and  in  return  draw  much  out 
of  it.  Hoover's  connection  with  the  engineering  service, 
world  adjustment  of  supplies  and  similar  big  enterprises 
are  too  well  known  to  need  comment  here.  His  last 
public  service  before  entering  the  Department  of  Com- 
merce was  at  the  head  of  the  Survey  for  the  Elimination 
of  Waste.  This  movement  is  doubtless  familiar  to  most 
industrial  leaders,  although  the  results  have  not  as  yet 
been  made  public  in  a  definite  form. 

It  is  evident  that  in  assuming  his  duties  as  Secretary 
of  Commerce,  Hoover  carried  with  him  many  of  his  ideas 
on  industrial  waste.  His  present  effort  is  to  make  this 
country  a  more  efficient  industrial  unit,  and  to  this  end 


he  is  lending  his  assistance  toward  making  government 
more  efficient  and  to  making  industry  more  efficient. 

It  is  Hoover's  idea  that  business  needs  some  sign- 
posts and  traffic  regulations,  so  that  the  movement  of 
business  can  be  more  uniform  and  some  of  the  sudden 
bursts  of  speed  that  serve  only  to  exhaust  the  particular 
industry  can  be  eliminated. 

Business,  as  Hoover  views  it,  is  an  interdependent 
structure.  It  has  the  common  purpose  of  serving  the 
population  of  the  world  well,  or  it  cannot  be  at  its  best. 
Waste,  be  it  in  materials,  idleness  of  plant  or  employee, 
is  a  handicap  on  everything  in  the  world.  Waste  in  any 
part  of  the  world  is  important  to  all  business. 

The  automotive  industry  cannot  flourish  without  assist- 
ance from  other  industries,  according  to  the  Hoover 
view,  and  in  turn  the  automotive  industry  greatly  aids 
all  other  industries.  This  is  true  not  only  in  actual  turn- 
over of  business,  but  in  the  information  that  the  industry 
may  have  gathered  from  its  own  peculiar  field. 

Industry  needs  to  become  better  acquainted,  so  that 
it  may  better  appreciate  its  interdependence  and  better 
help  itself  as  a  whole.  It  needs  to  better  balance  its 
production  with  sales  prospects,  and  sales  prospects 
depend  entirely  upon  buying  power.  Buying  power  is 
at  its  best  only  when  all  industry  is  going  with  a  consid- 
erable degree  of  efficiency.  Each  industry  is  too  inclined 
to  "go  it  alone." 

This  condition  can  be  greatly  remedied  by  acquaint- 
ance and  a  mutual  program.  Hoover  sees  in  the  ideal 
Government  Bureau  of  Commerce  just  such  an  agency, 
and  he  is  working  toward  this  end  with  the  material 
that  he  can  avail  himself  of.  His  present  efforts  are 
chiefly  toward  a  gathering  of  the  material  that  will  serve 
as  sign-posts  and,  when  properly  appreciated,  as  traffic 
regulations.  The  over-  or  under-production  is  at  present 
probably  the  greatest  waste  in  industry.  That  probably 
is  why  the  first  step  has  been  taken  toward  a  gathering 
of  industrial  activities  to  present  a  complete  picture  of 
index  of  business. 

This  accomplished,  the  other  points  of  the  program 
will  become  workable.  Too  few  of  us  appreciate  stand- 
ardization in  the  big  way.  The  first  idea  always  is  that 
all  automobiles  or  stockings  are  to  be  made  by  the  same 
pattern  and  of  the  same  material.  Secretary  Hoover  in 
his  vision  of  possibilities  sees  a  much  larger  meaning 
for  standardization.  It  has  not  been  harmful  to  the 
hosiery  business  that  stockings  have  been  standardized 
as  to  size,  so  that  one  firm's  size  9  was  the  same  as 
another  firm's  size  9.  It  has  been  helpful.  The  stand- 
ardization that  has  been  accomplished  within  the  auto- 
motive industry  has  been  helpful  and  it  may  be  possible 
that  this  standardization  can  be  carried  on  between 
industries  in  many  particulars  for  better  production. 

A  very  great  waste  exists  to-day  because  of  idleness 
of  plant  equipment.  It  is  entirely  possible  that,  with 
better  equipment,  those  industries  that  are  seasonal  can 
be  brought  to  the  aid  of  other  seasonal  industries,  and 
a  steadier  use  of  equipment  and  employment  brought  about. 

It  is  entirely  obvious,  of  course,  that  a  government 
survey  of  buying  power  in  a  foreign  country  can  be 
made  available  to  all  industries  much  cheaper  than  a 
similar  survey  by  each  unit  in  each  industry.  Such  a 
survey  would  indicate  whether  there  was  necessity  for 
a  survey  of  a  particular  unit  for  its  own  needs. 

Secretary  Hoover  is  going  to  ask  much  of  industry. 
It  will  be  a  public  service  to  join  his  efforts,  and  to  assist 
him  in  making  his  plan  efficient  and  equitable. 

If  we  can  join  these  efforts  to  make  our  Government 
efficient  and  helpful,  we  will  get  that  much  more  out  of 
it.  If  industry  puts  more  into  government,  it  will  matter 
much  less  what  government  costs. 


June  SO,  1921 
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Analysis  of  the  Recent  Horse-Tractor 
Work  Cost  Report 

It  appears  to  be  extremely  difficult  to  get  down  to  actual  facts  on  what  it 
costs  to  do  work  on  the  farm  with  a  tractor.  A  recent  comparison  of  horse 
and  tractor  cost  comes  nearer  the  point   than   many   previous   reports. 

By  David  Beecroft 


MANY  misleading  bits  of  information  on  what  a 
tractor  can  do  on  the  farm  and  how  it  compares 
in  capacity  for  work  and  cost  of  work  are  partly 
corrected  in  a  preliminary  report  on  an  investigation  of 
tractor  and  horse  work  on  286  farms  in  Ohio,  Indiana 
and  Illinois,  conducted  by  the  Bureau  of  Farm  Manage- 
ment and  Economics  of  the  Department  of  Agriculture, 
the  investigations  being  made  by  a  series  of  investiga- 
tors who  visited  these  286  farms  in  the  latter  part  of 
1920.  The  Department  of  Agriculture  was  assisted  in 
the  work  by  a  horse  association  known  as  the  Bureau  of 
Animal  Industry  and  as  such  was  sponsored  by  a  horse 
organization  rather  than  by  tractor  manufacturers. 
Having  originated  under  what  might  be  designated  as 
horse  auspices  it  can  scarcely  be  considered  favorably 
to  tractor  farming,  but  yet  the  result  is  generally  highly 
complimentary  to  the  tractor. 

During  the  year  covered  by  the  investigation  on  the 
286  farms  on  which  horses  and  tractors  were  used,  the 
report  shows  that  the  cost  of  farming  by  tractor  was  no 
greater  than  the  cost  by  horses.  This  really  means  a 
cheaper  cost  for  tractors,  for  as  the  preliminary  report 
of  the  Department  of  Agriculture  says,  "any  saving  in 
man  labor  costs,  any  gain  due  to  getting  a  larger  amount 
of  work  done  in  a  given  time,  and  any  other  advantage 
connected  with  the  use  of  tractors,  which  cannot  be 
measured  directly  in  dollars  and  cents,  might  be  consid- 
ered clear  profit." 

It  has  always  been  considered  that  a  good  way  for  a 
farmer  to  get  advantages  of  the  tractor  on  farming  is 
the  conservation  of  man  power  due  to  the  short  time  in 
which  a  tractor  will  accomplish  a  given  unit  of  work,  as 
compared  with  the  time  needed  by  horses.  Still  another 
tractor  advantage  of  importance,  has  been  the  ability  to 
do  the  farm  work  when  it  best  can  be  done  and  the 
greater  crop  yield  due  to  this,  as  compared  with  the 
longer  time  needed  by  the  horse.  Big  tractor  farmers 
have  always  advanced  this  as  the  strongest  reason  for 
the  tractor.  This  has  appealed  to  them  more  than  the 
cost  per  acre  to  do  the  work  by  tractors  as  compared 
with  horses. 

The  government  report  shows  that  on  the  286  farms 
using  tractors,  the  tractor  does  the  work  of  2.1  horses 
on  an  average  throughout  the  year.  On  these  farms  the 
tractors  averaged  only  30.8  full  days'  work  per  year; 
but  the  old  tradition  that  the  horse  works  300  days  in 
the  year  on  the  farm  was  exploded.  The  horses  on  these 
286  farms  averaged  68.6  full  days'  work  per  year.  The 
horse  is  far  from  working  300  days  per  year.  There  is 
not  work  for  him  all  the  time  and  if  there  were  he  could 
not  stand  it  the  year  round. 

The  report  shows  that  in  1920  the  cost  of  plowing  by 


horse  was  higher  per  acre  than  by  tractor.    Here  are  the 
figures: 

Plowing  cost  per  acre,  2-plow  tractor $2.20 

Plowing  cost  per  acre,  3-plow  tractor 2.20 

Plowing  cost  per  acre,  horses 2.90 

Here  the  report  adds  that  in  1921  with  reduced  cost  of 
horse  feed  the  cost  per  acre  of  plowing  by  horses  would 
be  $1.90,  adding  that  to  the  cost  of  farming  by  horses 
has  reduced  much  more  in  the  past  year  than  the  cost  of 
farming  by  tractor.  The  report  makes  an  effort  to  show 
what  reduction  in  cost  has  been  made  by  tractors  due  to 
reduced  tractor  prices  and  lower  fuel  prices. 

In  such  other  farm  operations  as  disking  and  grain 
cutting  the  costs  by  tractor  and  horse  are  remarkably 
close.     Here  they  are: 

Disking,  tractor,  cost  per  acre   $0.67 

Disking,  horse,  cost  per  acre 0.64 

Grain  cutting,  tractor,  cost  per  acre 0.67 

Grain  cutting,  horse,  cost  per  acre 0.59 

Some  light  on  the  cost  of  keeping  horses  per  year  is 
shed  by  the  report  which  states  that  on  the  286  farms 
the  average  cost  of  keeping  a  horse  per  year  is  $159. 
This  cost  includes  charge  for  feed,  shoeing,  veterinary, 
housing,  interest  at  6  per  cent  on  investment  and  depre- 
ciation. It  also  gives  the  horse  a  credit  of  $15  per  year 
for  manure.  The  feed  for  the  horse  averaged  $134  per 
year  alone.  Again  the  report  apparently  endeavoring 
to  favor  the  horse  estimates  that  based  on  March,  1921, 
prices  the  cost  of  feed  per  horse  for  1  year  would  be 
about  $80,  but  no  deduction  as  to  reduced  tractor  cost 
has  been  made.  The  average  farm  cost  for  horse  labor 
per  year  on  the  286  farms  was  $1,076.  The  cost  of  a 
horse  per  day  is  $2.43  for  each  day  it  works  based  on 
68.6  days'  work  per  year. 

Some  side  lights  on  the  long  mooted  question  as  to 
whether  a  farmer  can  sell  some  of  his  horses  when  he 
purchases  a  tractor  are  given  in  the  report  from  the  286 
farms.  On  172  of  the  farms  there  was  a  reduction  of 
2.2  horses  per  farm.  A  still  further  analysis  of  these 
172  farms  reveals  the  following: 

Farmers  who  did  not  reduce  horses 44 

Farmers  who  reduced  by  1  or  2  horses 62 

Farmers  who  reduced  by  3  or  4  horses 43 

Farmers  who  reduced  over  4  horses 23 

This  is  a  definite  answer  to  the  question  and  the  fact 
that  a  horse  averages  only  68.6  days'  work  per  year  on 
the  286  farms  leads  to  the  conviction  that  quite  a  few 
more  horses  could  be  disposed  of  if  the  farmer  analyzed 
the  situation  as  carefully  as  he  might.  Before  these  286 
farmers  purchased  tractors  they  had  1  horse  to  every 
27.6  acres  and  after  they  had  tractors  they  averaged  1 
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horse  to  every  37.9  acres.  That  there  is  a  very  great 
surplus  of  work  horses  on  the  average  farm  is  plain  by 
the  fact  that  on  143  of  the  286  farms  all  of  the  horses 
were  not  used  for  any  one  operation  on  the  farm,  there 
was  always  a  reserve  of  horses. 

Some  useful  cost  figures  on  tractor  operation  are  cov- 
ered in  the  report.  The  286  farmers  estimated  the  life 
of  the  tractor  at  6.7  years.  To  operate  a  two-plow  tractor 
per  day  costs  $12.65,  and  a  three-plow  tractor  $17.75. 

In  fuel  consumption  while  the  kind  of  fuel  used  is  not 
given  in  the  report  quantities  are,  and  for  different  farm 
work  the  fuel  consumption  per  day  is: 

Plowing  2-plow  tractors 18  gallons 

Plowing  3-plow  tractors 23  gallons 

Hay-loading,  2-plow  tractors 11  gallons 

Hay-loading,  3-plow  tractors 15  gallons 

Fuel  per  acre  for  plowing  2-plow  tractor.  .   2.8  gallons 
Fuel  per  acre  for  plowing  3-plow  tractor.  .    2.7  gallons 
The  capacity  of  these  tractors  per  day  for  different 
works  are  as  follows: 

Plowing  2-plow  tractor   6.6  acres 

Plowing  3-plow  tractor 8.6  acres 

The  measure  of  work  done  by  the  tractors  on  the  286 
farms  covered  in  the  report  varied  according  to  the  kind 
of  work,  naturally  the  hardest  job  plowing  being  largely 
done  by  the  tractor.     Average  percentages  for  all  farms : 

Plowing   (by  tractor)    85  per  cent 

Disking  (by  tractor)    73  per  cent 

Harrowing,  etc 43  per  cent 

Grain  cutting   41  per  cent 

Haying    15  per  cent 

The  volume  of  tractor  sales  in  a  given  territory  is 
highly  dependent  on  the  acreage  of  farms  in  the  terri- 
tory, and  the  type  of  tractor  is  also  influenced  by  this, 
fact.     Here  are  the  figures: 

2-plow  tractors    174  farms 

3-plow  tractors    104  farms 

1-plow  tractors   1  farm 

4-plow  tractors    6  farms 

5-plow  tractors   1  farm 

Total    286  farms 


The  286  farms  averaged  258  acres,  which  is  larger 
than  the  average  of  farms  in  these  three  States  and  the 
two-plow  tractor  was  used  on  75  per  cent  of  farms  under 
160  acres  and  on  53  per  cent  of  farms  160  acres  or  over. 

The  tractors  were  not  all  new,  several  having  been 
used  over  three  years  and  others  as  follows : 

One  year  or  over 106  tractors 

One  and  one-half  or  two  years 100  tractors 

Two  and  one-half  or  three  years 49  tractors 

Over   three  years    31  tractors 


Total    f . 


tractors 


With  these  figures  in  mind  the  repair  cost  per  year 
may  be  considered.  The  repair  cost  per  year  on  the  two- 
plow  tractor  was  $39  and  was  the  same  on  the  three- 
plow  tractor.  The  two-plow  and  three-plow  tractors  were 
out  of  commission  only  two  days  per  year  on  the  aver- 
age when  they  were  needed.  Annual  depreciation  of  the 
two-plow  tractor  is  put  at  $164  and  on  the  three-plow 
tractor  $217. 

It  is  questionable  if  tractors  on  these  farms  are  used 
as  much  as  they  might  be.  There  is  always  considerable 
belt  work  for  tractors,  but  the  report  shows  them 
used  very  little  for  such.  The  big  job  is  what  is  called 
drawbar  work,  that  is,  pulling  some  implement,  such  as 
plow,  disk,  self-binder,  hay-loader,  etc.  Here  is  an 
analysis  showing  averages  on  the  286  farms: 

Drawbar  work 23.5  days 

Belt  work 2.7  days 

Custom  work 4.6  days 


Total    30.8  days 

The  report  contains  a  few  very  useful  observations  on 
the  possibility  of  farmers  reducing  cost  of  doing  work 
by  horses  and  also  by  tractors.  It  says :  "Repair  costs 
and  fuel  consumption  of  the  tractors  could  in  many  cases 
have  been  reduced.  The  fact  that  on  20  of  the  286  farms 
the  work  horses  did  less  than  40  days'  work  per  head 
per  year  indicates  that  on  some  farms  there  are  still 
more  work  stock  than  needed." 


A  New  Dial  Comparator 


THE  Ames  dial  comparator,  a  new  instrument  here- 
with illustrated,  is  intended  for  use  in  the  shop  on 
production  as  well  as  in  the  inspection  department.  All 
parts  of  the  instrument  are  protected  from  dust  and  all 
bearing  surfaces  are  hardened  and  ground.  The  gage  is 
designed  for  use  on  bushings,  pins,  shafts,  plates  and 
similar  parts.  Its  advantage  over  the  micrometer  is  that 
the  personal  element  is  eliminated,  the  operation  of 
gaging  being  controlled  by  a  spring.  The  dial  is  1% 
in.  in  diameter,  giving  0.00005-in.  readings  direct  as  1  '16- 
in.  on  the  dial,  thereby  enabling  readings  of  .00025  in. 
to  be  made  with  ease. 

In  using  the  gage  the  clamp  is  loosened  and  the  arm 
supporting  the  dial  is  raised  or  lowered  by  the  knurled 
nut  until  the  contact  point  touches  the  work  or  stand- 
ard. The  clamp  is  then  tightened  and  the  hand  of  the 
gage  brought  to  0  by  turning  the  adjusting  screw  above 
it  right  or  left.  The  gage  has  a  travel  of  Vi  in.,  so  that 
when  set  to  a  0.500  in.  standard  it  will  measure  from 
0.500  in.  to  0.750  in.,  making  it  handy  on  shafts,  bushings, 
etc.,  of  more  than  one  diameter. 

A  stop  is  furnished  for  revolving  work  against,  for 
out  of  roundness,  etc.  The  gage  is  furnished  with  two 
hardened  and  ground  anvils.  ]2  x  2  in.  and  2  x  2-in. 
scored.     It  stands   10'j  in.  high  and  weighs  10  lbs. 


The    Ames    Dial    Comparator 
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An  American  Built  Light  Car 

Designed  along  European  lines  for  production  in  this  country.  Chassis 
has  100  in.  wheel  base,  50  in.  tread,  and  weighs  only  850  lbs.  Adjust- 
able steering  gear  and  propeller  shaft  brake  among  the  novel  features. 

By  Herbert  Chase 


ADMIRERS  of  British  and  other  European  light  cars 
have  often  expressed  the  hope  that  a  car  of  similar 
design  and  proportions  would  be  built  in  this  coun- 
try. Some  efforts  in  that  direction  have  indeed  been  made 
but  have  either  failed  or  the  design  has  been  modified  to 
meet  the  demands  of  the  American  public  or  other  domestic 
factors,  notably  the  competition  of  cars  produced  in  quan- 
tity at  a  lower  price.  The  Moller  Motor  Co.  is  attacking 
the  problem  from  another  angle  by  the  production  by 
American  methods  of  a  light  car  intended  not  primarily 
for  domestic,  but  for  European  consumption.  Cars  will  be 
marketed  in  this  country,  but  the  present  intention  is  to 
export  the  bulk  of  the  cars  produced,  and  not  to  produce 
large  quantities,  probably  about  300  chassis  the  first  year. 

The  chassis,  illustrated  herewith,  has  a  100  in.  wheel- 
base,  50  in.  tread  and  weighs  only  850  lb.  The  total 
weight  with  two  seater  body  is  said  to  be  approximately 
1100  lb.  The  engine  has  four  cylinders  of  2%  in.  bore 
cast  in  block  with  detachable  L-head.  The  stroke  is  4  in. 
The  crankshaft  has  three  white  metal  bearings.  The  front 
bearing  is  2  in.,  center  bearing  IVi  in.  and  rear  bearing 
2%  in.  long.  The  camshaft  is  also  carried  in  three  bear- 
ings. It  is  driven  by  Whitney  chain  and  an  idler  is  pro- 
vided to  take  up  the  slack  in  the  chain,  this  adjustment 
being  made  by  turning  a  locknut  and  set  screw  projecting 
through  the  crankcase.  The  valves  have  cast  iron  heads 
1%  in.  o.d.  welded  to  carbon  steel  stems.  Connecting  rods 
are  drop-forged  from  .40  carbon  steel.  Lynite  pistons 
with  two  hammered  piston  rings  are  employed.  Both 
halves  of  the  crankcase  are  of  aluminum. 

The  engine  is  designed  for  high  speed  operation  and  is 
carefully  balanced.  It  is  said  to  be  capable  of  speeds  as 
high  as  4000  r.p.m.  It  develops  20  hp.  at  3000  r.p.m.,  at 
which  speed  it  will,  according  to  the  manufacturers,  drive 
the  car  at  60  m.p.h.  with  4  to  1  gear  ratio  and  27  in. 
wheels. 


Lubrication  is  by  splash,  the  pump  being  bolted  to  the 
front  plate  of  the  distribution  case,  where  it  is  readily 
accessible.  Thermosyphon  cooling  is  employed  and  the 
fan  is  belt  driven.  An  attractive  and  distinctive  honey- 
comb radiator  with  aluminum  shell  is  fitted.  Ignition  is 
by  Eisemann  magneto.  Bosch  starting  and  lighting  units 
are  employed.  These  are  carried  on  the  subframe  in  which 
the  engine  and  transmission  are  mounted  and  are  located 
just  forward  of  the  gearbox.  The  generator  is  driven  by 
a  spring  belt,  and  the  starting  motor  is  fitted  with  Bendix 
drive. 

The  clutch  is  of  the  multiple  disk  type.  It  has  two 
driven  plates  and  is  enclosed  by  an  aluminum  case  bolted 
to  the  flywheel.  The  gearbox  is  located  amidship,  follow- 
ing European  practice,  and  is  connected  to  the  clutch  by 
a  shaft  with  two  fabric  disk  joints.  Gearbox  and  cover 
are  of  aluminum.  The  controls  with  H  gate  are  located 
centrally  above  and  just  to  the  rear  of  the  box.  Three 
speeds  are  provided,  the  total  reduction  on  low  being  12 
to  1  and  on  intermediate  8.68  to  1.  The  drive  shaft  is 
equipped  with  the  smallest  size  of  Spicer  universal  joints 
at  each  end.    Hotchkiss  drive  is  employed. 

The  final  drive  is  by  straight  bevel  gear  to  the  semi- 
floating  type  of  rear  axle.  The  housing  of  the  latter  is  of 
malleable  iron.  An  interesting  feature  is  the  propeller 
shaft  brake  located  on  the  axle  just  aft  of  the  rear  uni- 
versal. This  mounting  gives  the  advantages  of  the  trans- 
mission brake  without  transmitting  the  breaking  stresses 
through  the  universals  and  propeller  shaft.  This  brake  is 
of  the  internal  expanding  type  and  is  foot  operated.  The 
hand  brake  is  also  of  the  expanding  type  and  is  located 
on  the  rear  wheels  according  to  conventional  practice. 

The  front  axle  is  built  up  of  square  section  seamless 
steel  tube.  The  spindle  yokes  are  welded  into  the  ends  of 
the  tube,  care  being  taken  to  secure  an  air  tight  joint 
so  that  water  is  excluded  and  corrosion  prevented. 


Side     and     part     sectional     view     of     the     Moller     light     car  chassis.     Note    location    of    foot    brake    on    axle    Just    aft    of  rear    unl 
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Forward     en 
steering  gea 


Great  care  has  been  exercised  in  designing  the  spring 
suspension  since  the  designers  are  convinced  that  the 
failure  of  many  light  cars  has  been  brought  about  by 
failure  to  realize  the  importance,  not  only  of  easy  riding, 
but  of  protecting  the  chassis  parts  from  road  shock  and 
excessive  stresses  resulting  from  failure  to  provide  proper 
springing.  The  entire  chassis  can  be  lifted  by  two  men 
and  the  spring  action  is  so  soft  that  considerable  deflec- 
tions of  the  springs  result  from  a  rocking  motion  easily 
imparted  to  the  chassis  frame  by  one  hand.  The  car  is 
also  easy  running.  It  can  be  readily  moved  by  grasping 
the  propeller  shaft  in  the  hand  and  imparting  to  it  a 
turning  effort.  All  the  springs  are  semi-elliptic.  Those 
in  front  are  31  in.  long  and  the  rear  pair  40  in.  long.  The 
leaves  are  tapered,  being  thinner  at  their  outer  ends,  and 
made  of  silico-vanadium  steel.  Lubrication  of  chassis  parts 
is  provided  by  21  Alemite  connections  where  necessary. 

The  frame  is  of  %  in.  pressed  steel  and  has  a  4  in. 
kick-up  at  the  rear  end.  Three  hot  riveted  cross  members, 
one  under  the  radiator,  one  just  aft  of  the  gearbox  and 
the  third  just  aft  of  the  rear  axle,  are  provided.  The  two 
forward  cross  members  carry  the  subframe  used  to  sup- 


port engine  and  gear- 
box. Five  Stewart 
wire  wheels,  with 
four  27  x  3]2  in. 
clincher  tires,  are 
furnished  as  stand- 
ard equipment.  The 
road  clearance  is  8 
in. 

The  5  gal.  gasoline 
tank  and  the  spare 
wheel  are  carried  at 
the  rear  of  the  chas- 
sis. Fuel  feed  is  by 
the  Giorgio  Georgy 
vacuum  system  to  a 
1  in.  Zenith  carbure- 
ter. Inlet  and  ex- 
haust manifolds  are 
cast  in  one  piece,  to 
provide  heat  to  va- 
porize    the     charge. 

The  car  is  claimed  to  make  35  miles  per  gallon  of  gaso- 
line. 

One  of  the  novel  features  of  the  car  is  the  adjustable 
steering  gear.  This  is  of  the  worm  and  wheel  type  and 
is  mounted  on  top  of  the  chassis  frame,  with  the  steering 
arm  outside.  It  can  be  furnished  for  either  right  or  left 
hand  drive,  as  desired.  The  steering  column  can  be  raised 
and  lowered  from  the  driver's  seat  to  suit  the  driver's 
convenience.  It  is  locked  in  the  desired  position  by  an 
adjustable  link,  the  forward  end  of  which  is  connected  to 
the  dash. 

It  will  be  noted  that  nearly  all  the  units  in  the  car  are 
designed  especially  for  use  in  the  Moller  chassis.  The 
small  size  and  light  weight  of  the  car  made  it  impossible 
to  use  many  standard  parts,  hence  the  car  is  not  an  as- 
sembled product  in  the  ordinary  sense  of  the  term,  though 
many  of  the  units  are,  for  the  present  at  least,  being  built 
outside  the  Moller  factory — some  of  them  by  makers  of 
standard  parts.  The  aim  of  the  Moller  brothers,  who  are 
Danish  engineers,  has  been  to  produce  by  American 
methods  a  high  grade  light  car  incorporating  many  Euro- 
pean features  of  design  and  equipment,  and  primarily  for 
sale  in  Europe. 

Cars  sold  in  the  domestic  market  are  expected  to  retail 
for  about  $2,000. 


Motor  Vehicles  in  Denmark 

A  CENSUS  of  motor  vehicles  has  been  taken  in   Den-  tioned  that  in  the  figures  for  1920  are  included  the  cars, 

mark  each  year  since  1909  except  during  the  years  trucks  and  motorcycles  in  South  Jutland,  or  that  portion 

1918  and  1919.     The  latest  census  was  held  on  Sept.   1,  of  Northern  Schleswig  which  fell  to  Denmark  as  a  result 

1920,   and   showed  that   on   that   date  there  were   in   the  of  the  plebiscite  last  year.     The  census  showed  that  dis- 

country    11,594  private  passenger  cars,  2276  motor  cabs  trict  to  possess  463  passenger  cars,  41  motor  trucks  and 

and  omnibuses,  3787  motor  trucks  and  12,182  motorcycles.  160  motorcycles.     The  rapid   increase   in   the  number   of 

The  following  table  gives  a  general  survey  of  the  growth  cars  and  trucks  in  Denmark  during  the  past  three  years 

of  motor  transportation  in  Denmark:  is  noteworthy.     The  increase  was  especially  great  in  the 

Passenger  country  districts. 

Date  of  Census  Cars  Trucks       Motorcycles  

May  29,  1917'!!'.!!!!!          6,'360                930               8J633  A   LL  tests  on  recent  aluminum  solders  have  been  com- 

Sept.  I,'l916 4^95                723                7.766  /\   pleted  by  the  Bureau  of  Standards,  and  Circular  78, 

Sept.  1,  1915 3,773                 558                6,347  "Solders  for  Aluminum,"  will  now  be  revised  to  include 

^I^  ]•  \l™ 3,079                 351                5,248  thege  tegtg      In  gpite  of  daims  made  by  those  interested, 

IS"  11910  920                  77                3,478  no   solder  for  aluminum  has  yet  been   found  which  will 

withstand  the  corrosion  test,  although  the  fused  zinc  chlo- 

Sept.  1,  1909  699                           3,167  ride  solders  withstand  corrosion  for  the  greatest  length  of 

In  connection  with  the  above  table   it  should   be  men-  time. 
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Renault  Now  Producing-  Wheel  Type 

Tractor 

Has  abandoned  track-laying  type  and  other  tank  features  in  new  wheel 
type  model  which  is  much  lighter  than  earlier  machines.  Built-up  frame 
and  axle  with  bevel  and  planetary  reduction  are  employed. 

By    W.    F.    Bradley 


FIRST  of  all  French  automobile  manufacturers, 
Renault  got  into  the  agricultural  tractor  business 
a  few  v\eeks  after  the  armistice  with  a  track-lay- 
ing type  of  machine  based  on  his  war  tank  design. 
Naturally  the  machine  was  lightened  for  the  special  work 
it  had  to  perform,  but  in  order  to  gain  time  some  of  the 
purely  war  tank  features  were  retained.  A  later  edition 
of  the  same  tractor  made  its  appearance  a  year  ago  with 
modifications  suggested  by  a  year's  practical  experience 
on  the  land. 

A  third  model  of  the  tractor  has  now  come  forth,  and 
although  this  is  the  direct  successor  of  the  war  tank 
machines,  all  the  military  features  have  disappeared. 
Renault  has  abandoned  creeper  bands  in  favor  of  wheels, 
and  although  the  two  types  are  being  produced,  their  ca- 
pacities are  so  nearly  alike  that  it  is  reasonable  to  sup- 
pose the  endless  track  machine  will  ultimately  disappear. 
The  engine  is  a  block-cast,  95  x  160-mm.  (3.74  x  6.3-in. ) , 
four-cylinder  type,  with  fixed  L-head,  high-tension  igni- 
tion, thermo-syphon  water  circulation,  and  a  pump-circu- 
lated oiling  system.  This  type  of  engine  has  long  been 
standardized  by  Renault,  for  in  addition  to  being  used 
on  his  tanks,  with  a  special  lubricating  system,  it  is  em- 
ployed on  his  3-ton  trucks.  The  radiator  is  placed  back 
of  the  engine  and  inclined  at  about  45  degrees;  a  strong 
draft  of  air  is  assured  through  the  tubes  by  the  flywheel 


fan,  and  theie  is  a  lesser  tendency  for  dust  to  enter  under 
the  hood  than  with  the  radiator  mounted  in  front.  An 
air  washer  is  not  used. 

The  new  Renault  tractor  occupies  a  midway  position 
between  the  frameless  type  of  machine  as  represented  by 
the  Fordson  and  the  automobile  type  with  full  frame. 
There  are  two  channel  section  main  frame  members 
united  at  the  front  by  a  cast-steel  cradle  in  which  the 
front  axle  is  pivoted,  and  at  the  rear  by  another  cast- 
steel  member  which  forms  a  face  plate  to  which  the 
united  gearbox  and  differential  housing -is  bolted.  A 
channel  section  subframe  carries  the  engine,  and  this 
latter  is  connected  to  the  gearbox  by  a  short  shaft  with 
two  flexible  steel  disks.  This  design  permits  the  use  of 
the  stock  truck  engine  and  at  the  same  time  reduces 
total  weight  of  the  machine  compared  with  a  frameless 
tractor.  The  total  weight  of  the  Renault  wheel  tractor 
is  given  as  2  tons,  whereas  the  track-laying  type  machine, 
with  the  same  engine,  weighs  more  than  3%  tons. 

The  rear  axle  housing  is  built  up  with  a  cast-steel 
center  and  steel  tubes,  and  forms  a  unit  with  the  gear- 
box, the  housing  of  which  is  also  a  steel  casting.  This 
unit  is  bolted  to  the  face  plate  of  the  rear  cross  member 
of  the  main  frame,  in  which  is  mounted  the  engine  and 
radiator. 

An    inverted    leather-lined   cone   clutch   is    used,   and 


Sectional   view   of   the   new    Renault   wheel   tractor. 
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The   Renault  wheel   tractor  with   plows   attached.      Note   muffler  carried   below   tractor  frame 


the  gearbox  gives  three  speeds  and  reverse,  the  ratios 
corresponding  approximately  to  1%,  2%  and  7  miles  an 
hour.  Bevel  gears  give  the  first  reduction  from  the  drive 
shaft  to  the  axle  shafts,  but  there  is  a  final  reduction 
by  planetary  gears  and  internal  spur  pinion  within  the 
rear  axle  hubs.  This  type  of  final  reduction  has  been 
in  use  for  a  considerable  time  on  Renault  7-ton  trucks 
and  has  given  very  satisfactory  results. 

The  rear  wheels  are  built  up  of  sheet-steel  rims  with 
flanged  edges  and  sheet-steel  spokes  riveted  to  the  hub 


carrying  the  final  reduction  gears.  Diameter  of  the 
wheels  is  45%  in.  and  width  11  4/5  in.  The  front  wheels 
are  of  the  same  design,  and  have  a  diameter  of  27%  in. 
They  are  mounted  on  a  straight  axle,  which  is  pivoted 
to  the  forward  cast-steel  cross  member  of  the  main 
frame.  There  are  no  springs,  and,  as  the  rear  is  rigid, 
the  entire  chassis  pivots  around  the  point  of  attachment 
to  the  front  axle.  A  clutch-controlled  pulley  for  belt 
drive  is  mounted  on  a  forward  extension  of  the  crank- 
shaft. 


A  Flexible  Choke  Valve 


THE  carbureters  of  practically  all  American  cars  are 
now  fitted  with  a  choke  valve  in  the  air  inlet  by 
means  of  which  the  vacuum  around  the  spray  nozzle  can 
be  increased  while  starting  the  engine  and  while  warming 
it  up,  with  the  result  that  a  richer  mixture  is  fed  to  the 
engine  than  would  otherwise  be  the  case.  This  richer 
mixture  is  required  because  the  fuel  contains  some  con- 
stituents of  very  high  boiling  point  which  are  not  vapor- 
ized when  the  engine  is  cold  and  therefore  really  do  not 
count  in  the  combustible  mixture.  The  ordinary  choke 
valve  is  a  butterfly  valve  which  is  controlled  by  hand  from 
the  driver's  seat.  One  disadvantage  of  this  type  of  valve 
is  that  with  it  the  vacuum  in  the  carbureter  increases 
exceedingly  fast  with  an  increase  in  engine  speed,  and 
that  then  excessive  amounts  of  fuel  are  drawn  in. 

A  type  of  choke  valve  intended  to  obviate  excessive  en- 
riching of  the  charge  at  the  higher  engine  speeds  is  being 
marketed  by  the  Gasoline  Economy  Co.  under  the  name  of 
the  Winters  flexible  choke  valve.  It  is  in  the  form  of  a 
flap  valve  which  is  held  to  its  seat  by  a  coiled  spring.  The 
spring  comprises  quite  a  number  of  complete  convolutions 
of  wire,  so  that  its  torsional  force  is  not  very  much  differ- 
ent whether  the  valve  is  open  or  closed.  As  the  speed  of 
the  engine  increases,  the  increased  suction  opens  the  valve 
farther,  but  this  increase  in  the  opening  of  the  valve  in 
turn   tends   to  keep   down   the   suction.     According   to   a 


test  made  for  the  manufacturers,  the  suction  in  the  car- 
bureter with  the  Winters  flexible  choke  varied  from  0.15 
in.  of  mercury  at  300  r.p.m.  to  0.65  in.  of  mercury  at  1500 
r.p.m.  and  was  then  only  imperceptibly  higher  than  when 
no  choke  at  all  was  used.  With  the  regular  choke,  30  deg. 
open  the  vacuum  rose  to  6.4  in.  of  mercury  at  1,350  r.p.m. 
A  rack  and  pinion  mechanism  is  provided  for  easy  adjust- 
ment of  the  spring  force. 


TTlrlE  competition  between  road  and  rail  transport  may 
J.  lead  to  a  wasteful  use  of  both  these  agencies  unless 
steps  are  taken  to  effect  the  necessary  degree  of  co- 
ordination. Arthur  Watson,  general  manager  of  the 
London  and  North-Western  and  Lancashire  and  York- 
shire railways,  dealt  with  this  aspect  of  the  question  in 
a  recent  address  to  the  Manchester  Statistical  Society. 
Although  the  committee  which  inquired  into  the  subject 
was  in  the  main  hostile  to  the  granting  to  railways  of 
extended  powers  to  engage  in  road  transport,  Mr.  Wat- 
son believes  that  the  telegraph  and  telephone  communi- 
cation systems  established  by  railway  companies  could 
be  utilized  with  advantage  to  organize  transport  by  road 
as  well  as  rail.  Any  fear  of  a  universal  transport  trust 
being  brought  into  existence  by  the  intrusion  of  railways 
into  the  arena  of  road  transport  could,  it  was  intimated, 
Vie  dismissed  as  groundless. 


■:■/■■::,■ .:  '• ::::.: . 
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Sectional    views    of    the    Winters    flexible    choke    valve    and    its    operating   mechanism. 
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Examples  of  European  Practice  in  Three 
and  Four-Point  Suspension 

Tendency  is  toward  three-point  type  though  majority  of  cars  still  employ 
the  four-point  arrangement.  One  maker  employs  a  self-aligning  hall 
hearing  as  support  for  extended  front  end  of  crankcase. 

By  M.  W.  Bourdon 


THERE  is  a  gradually  increasing  movement  among 
European,  and  particularly  British,  designers  to 
drop  the  four-arm  crankcase  in  favor  of  a  three- 
point  support  for  engine  or  power  unit,  though  admit- 
tedly the  majority  of  European  cars  still  have  the  former 
or  some  equivalent — for  example,  a  four-point  supported 
sub-frame  or  side  extension  webs  of  the  crankcase. 

But  when  the  three-point  arrangement  is  aimed  at 
there  is  a  great  divergence  in  the  manner  in  which  the 
object  in  view  is  approached.  Some  designers  appar- 
ently fear  to  go  all  the  way,  and,  while  discarding  the 
two  front  arms  extending  from  the  side  of  the  crankcase, 
still  retain  a  two-point  front  end  support.  Examples  of 
this  compromise  are  seen  in  Figs.  1  and  2  herewith,  the 


first  being  a  sketch  of  the  Galloway  (one  of  the  produc- 
tions of  the  Beardmore  interests),  the  second  illustrating 
the  Fiat  front  end. 

Obviously  the  latter  approaches  nearer  to  the  three- 
point  ideal,  and,  compared  with  some  single  front  end 
suspensions,  is  clearly  a  cheaper  arrangement  to  pro- 
duce. But,  like  the  Galloway  arrangement,  it  is  a  four- 
point  suspension,  nevertheless,  and  something  has  to 
yield  when  there  is  frame  distortion ;  probably  the  frame 
webs  accommodate  themselves  to  the  conditions  of  the 
moment. 

The  hemispherical  trunnion  bearing  for  the  nose  of 
the  crankcase,  somewhat  on  the  lines  of  that  shown  in 
Fig.  3,  is  most  usually  favored  by  engine  designers  with 
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Examples   of    British    and    Continental    practice    In    supports    for    front   end    of   crankcase 
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three-point  suspension  in  view.  In  the  case  illustrated 
the  cross  member  is  an  angle  casting  with  stiffening 
webs  each  side  of  the  center,  as  shown;  but  as  a  rule  a 
pressing  of  the  usual  channel  section  is  favored,  which 
necessitates  a  modification  of  the  trunnion  bracket — 
unless  there  is  a  pronounced  dip  in  the  cross  member 
or  a  relatively  high  crankshaft  center.  This  modification 
generally  consists  of  securing  the  bracket  to  the  vertical 
web  of  the  pressing  by  horizontal  bolts.  But  whether 
the  bracket  be  supported  as  shown  or  otherwise,  a  split 
bronze  bushing  with  a  parallel  bore  and  hemispherical 
exterior  surface  is  almost  invariably  an  accompaniment, 
with  a  grease  cup  in  the  bracket  cap. 

What  is  probably  unique  in  front  end  engine  mount- 
ings is  the  arrangement  shown  in  Figs.  4  and  5,  which 
is  used  on  the  Belsize,  a  medium-priced  British  car.  To 
secure  the  effect  of  a  spherical  attachment  to  the  frame 
the  front  extension  of  the  crankcase  is  encircled  by  a 
self-aligning  ball  bearing  mounted  within  a  cage  or 
cylindrical  housing,  itself  supported  by  a  piece  of  re- 
versed channel  steel  riveted  to  the  front  cross  member. 
Two  felt  gland  washers  are  used,  the  front  one  located 
in  a  groove  of  a  ring  nut  screwed  into  the  bearing  house 
from  the  front.  A  point  about  this  mounting  is  that 
it  allows  for  end  movement  between  the  parts,  besides 
providing  a  spherical  mounting,  for  the  crankcase  exten- 
sion is  not  secured  axially  to  the  inner  ball  race  or  to 
any  other  detail.     Apart,  however,  from  direct  consid- 


erations of  cost,  this  Belsize  mounting  is  open  to  criti- 
cism owing  to  the  difficulty  of  insuring  perfect  align- 
ment of  the  holes  in  the  riveted  channels  for  the  bearing 
housing. 

The  last  example,  shown  in  Fig.  6,  has  greater  pos- 
sibilities as  a  production  job,  though  the  illustration 
represents  the  front  end  engine  support  on  a  British 
car  (the  Seabrook)  with  a  very  small  output.  The 
front  end  extension  of  the  crankcase  is,  seemingly, 
larger  than  need  be,  though  this  is  a  fault  on  the  right 
side  in  view  of  the  fact  that  in  this  case  it  is  of  alu- 
minum. The  need  for  welding  a  triangulated  web  stiff- 
ener  within  the  channel  of  the  cross  member  will  prob- 
ably constitute  no  objection  to  the  production  expert, 
in  view  of  the  elimination  of  that  bete  noir  of  the  machin- 
ist— i.e.,  a  spherical  surface. 

This  last  scheme  is  obviously  capable  of  improvement. 
In  the  first  place,  the  aluminum  surface  in  contact  with 
the  cross  member  will  clearly  soon  be  indented  and 
become  a  source  of  noise  and  hammering.  But  it  should 
not  be  difficult  to  overcome  this  in  a  simple  and  cheap 
manner — if  merely  by  the  provision  of  a  cradle  of  brass 
or  steel,  located  by  the  U  bolt,  to  form  an  immediate 
support  of  quite  considerable  area.  Admittedly,  this 
arrangement,  lacking  a  spherical  bearing,  would  not  pro- 
vide the  ideal  front  end  support  for  a  three-point  sus- 
pension, but  it  would  go  a  very  long  way  and  take  up 
the  effects  of  frame  distortion. 


An  Oil  Pressure  Reservoir 


AN  oil  gun  designed  for  use  in  a  chassis  lubricating 
system  consists  of  a  nickel  plated  metal  bottle  in 
which  are  located  a  piston  and  a  heavy  coil  spring.  The 
oil  is  contained  in  the  upper  part  of  the  bottle  and  is  put 
under  pressure  by  the  piston  and  coil  spring.  A  length  of 
flexible  tubing  is  attached  to  the  top  of  the  bottle  and  the 
end  of  the  tubing  is  equipped  with  a  check  valve  which 
is  released  by  the  special  fittings  which  replace  the  grease 
cups  and  oil  cups  on  the  car. 

In  fitting  the  gun,  the  cap  at  the  top  should  not  be  re- 
moved until  the  full  tension  has  been  taken  off  the  piston 
by  contracting  the  spring  to  the  fullest  possible  extent. 
This  is  done  by  inserting  through  a  hole  in  the  bottom  of 
the  bottle,  the  long,  threaded  rod  which  is  supplied  with 
the  outfit.  This  rod  contracts  with  a  socket  in  the  bottom 
of  the  piston.  The  rod  is  screwed  into  place  and  then  the 
nut  run  up  this  rod  as  far  as  it  will  go.    Then  the  wrench 


is  used  to  bring  the  piston  back  to  as  near  the  bottom  of 
the  bottle  as  possible.  This  comprises  the  spring  and  re- 
leases all  pressure  from  the  top  of  the  bottle.  The  cover 
is  then  removed  and  the  bottle  is  filled,  the  cap  replaced, 
the  tension  taken  off  the  spring  by  turning  back  on  the 
nut  at  the  bottom,  the  threaded  rod  removed,  the  bottom 
cap  replaced,  and  the  oil  gun  is  ready  for  service. 

The  device  described  is  known  as  the  Romon  oil  gun  and 
is  manufactured  bv  Roberts  &  Monrce. 


Romon    oil    g 
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An  Optical  Pyrometer 

A  SIMPLE  and  cheap  optical  pyrometer  known  as  the 
Pyromike  has  been  developed  in  England  by  the 
Rudge-Whitworth  Laboratories.  It  weighs  only  51? 
ounces  and  can  be  carried  in  the  vest  pocket.  It  is  suit- 
able for  measuring  all  temperatures  from  a  red  heat 
upward.  Its  appearance  resembles  one-half  of  a  pair 
of  binoculars,  or  a  little  telescope  1*4  in.  diameter  by 
2%  in.  long.  Within  the  body  of  the  instrument  is  a  cell, 
composed  of  two  circular  glass  disks  joined  by  a  piece 
of  rubber  tube,  the  latter  being  surrounded  by  a  spiral 
spring.  This  cell  is  filled  with  colored  liquid,  and  can 
be  collapsed  lengthwise  by  the  rotation  of  the  end  of 
the  instrument  relatively  to  the  eyepiece  and  body.  The 
amount  by  which  the  cell  is  shortened  is  read  off  a 
graduated  scale  on  the  barrel,  somewhat  similar  to  that 
of  a  micrometer.  To  determine  the  temperature  of  any 
article,  the  latter  is  looked  at  through  the  instrument, 
and  the  cell  slowly  lengthened  by  rotating  the  end  ring 
until  the  article  ceases  to  be  visible  on  account  of  the 
increased  length  of  the  light-absorbing  liquid  which  has 
to  be  traversed  by  the  light.  The  temperature  can  then 
be  directly  read  from  the  scale  engraved  on  the  body. 
Each  instrument  has  a  total  range  varying  from  250  deg. 
to  600  deg.  C,  depending  on  the  kind  of  temperature 
which  it  is  specially  arranged  to  measure. 
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An  Analysis  of  Elements  Which  Govern 
Automobile  Fuel  Economy 

Part  II. 

The  influence  of  air-fuel  proportions,  metering  characteristics  of  carbu- 
reters, mechanical  efficiency  at  part  load,  ignition  timing  and  the  size  and 
speed  of  engines,  is  considered.  A  summary  of  theories  and  facts  relat- 
ing to  fuel  knock  is  also  given,  with  pertinent  comment  thereon. 

By  H.  C.  Dickinson,  S.  W.  Sparrow  and  R.  L.  Wales- 


Influence   of   Air    and    Fuel    Proportions    Upon    Engine 
Efficiency  and  Power 

THE  carbureter  exists  to  proportion  air  and  fuel  so 
that  the  engine  can  deliver  its  maximum  power  or 
attain  its  maximum  efficiency.  Experiments  to  de- 
termine what  these  proportions  should  be  have  been 
made  usually  upon  multi-cylinder  engines.  Faulty  dis- 
tribution influences  the  results  thus  obtained,  since  it 
necessitates  an  excess  of  fuel  being  supplied  to  some 
cylinders  in  order  that  the  other  cylinders  can  receive 
sufficient  fuel  for  satisfactory  operation.  These  results 
are,  however,  of  immediate  value,  as  they  show  what 
proportions  the  carbureter  must  furnish  to  cope  with  the 
faults  of  existing  induction  systems  and  yet  give  satis- 
factory engine  operation. 

The  chemical  combining  proportion  of  air  and  a  given 
fuel  is  a  fixed  quantity.  In  practice,  a  lower  air-fuel 
ratio  usually  gives  greater  power  and  a  higher  air-fuel 
ratio  greater  economy.  One  reason  for  this  is  the  lack 
of  an  intimate  mixing  of  the  air  and  the  fuel.  Supplying 
excess  air  tends  to  make  certain  that  all  the  fuel  is  inti- 
mately associated  with  sufficient  air  to  insure  its  com- 
bustion and  thus  to  attain  the  maximum  economy. 

Investigators  are  in  fairly  close  agreement  as  to  the 
air-fuel  proportions  for  maximum  power,  finding  ratios 
of  from  11  to  1  to  13  to  1  best  in  this  regard  for  ordinary 
gasoline.  A  recent  series  of  tests  at  the  Bureau  of 
Standards  has  shown  that  with  an  aviation  engine  having 
compression  ratios  of  5:3,  6:3,  7:3  and  8:  3,  the  maxi- 
mum power  was  obtained  with  air-fuel  ratios  of  from 
13  to  1  and  14  to  1,  with  air  densities  of  from  0.025  to 
0.075  lb.  per  cu.  ft.  This  was,  however,  with  aviation 
gasoline,  a  more  volatile  product  than  the  commercial 
fuel. 

Work  done  at  the  Bureau  of  Standards  and  elsewhere 
shows  that  the  efficiency  with  any  proportions  with  which 
the  engine  will  operate  is  independent  of  the  power  de- 
veloped. The  same  conclusion  seems  to  have  been  reached 
by  Ricardo.  Failure  of  the  engine  to  operate  properly 
at  very  low  loads  with  mixtures  as  lean  as  those  giving 
maximum  efficiency  at  greater  loads  seems  to  be  due 
to  dilution  by  the  residual  products  of  combustion.  In 
present  types  of  automobile  engine  the  maximum  power 
is  obtained  with  air-fuel  ratios  of  from  1 1  to  1  to  13  to  1 
and  the  maximum  efficiency  at  ratios  in  the  neighborhood 
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of  16  to  1,  if  the  engine  will  operate  regularly  with  such 
mixtures.  Where  dilution  by  the  products  of  combustion 
necessitates  richer  mixtures,  the  maximum  efficiency  is 
attained  with  the  leanest  mixture  at  which  the  engine 
will  operate  regularly. 

Metering  Characteristics  of  Carbureters 

As  any  wide  departure  of  the  mixture  ratio  from  that 
corresponding  to  the  maximum  economy  with  a  changing 
load  on  the  engine  may  mean  a  serious  waste  of  fuel, 
the  load-mixture  characteristics  of  several  widely  used 
carbureters  are  of  interest.  It  might  be  assumed  that 
since  the  pressure  reduction  causing  fuel  flow  depends 
on  the  velocity,  at  a  constant  density,  through  the  venturi 
in  the  normal  type  of  carbureter,  the  gasoline  discharge, 
and  consequently  the  mixture  ratio,  would  be  determined 
solely  by  the  weight  of  air  used  per  second,  or  by  the 
engine  load.  It  is  to  be  remembered,  however,  that  a 
given  weight  of  air  may  be  used  under  very  many  differ- 
ent combinations  of  throttle  position  and  manifold  de- 
pression, corresponding  with  different  relations  of  torque 
and  speed  of  the  engine.  Experiment  shows  that  with 
the  usual  location  of  the  throttle,  throat  suction  and, 
consequently,  mixture  ratios  are  affected  not  only  by 
quantity  of  air  passing  but  by  the  degree  of  opening  of 
the  throttle  itself.  Tests  at  the  Bureau  made  with  six 
widely  used  carbureters  for  various  rates  of  flow,  each 
at  several  relations  of  throttle  position  and  manifold 
depression,  show  that  the  mixture  ratio  varies  in  one 
case  from  about  10  to  1  to  nearly  17  to  1,  and  between 
still  wider  limits  when  comparing  the  different  makes 
of  instrument.  The  actual  mixture  proportions  depend 
largely  upon  the  particular  adjustment  used,  but  the 
change  in  proportions  with  change  in  load  involve  de- 
creased economy  under  some  conditions. 

The  Mechanical   Efficiency  of  Engines,  with  Particular 
Reference  to  Part-Load  Conditions 

The  mechanical  efficiency  of  the  engine  is  the  ratio 
of  the  power  delivered  at  the  clutch  to  that  developed  in 
the  cylinders.  The  difference  between  these  two  powers 
is  used  to  overcome  the  internal  friction  of  the  engine, 
drive  the  auxiliaries  and  draw  in  and  exhaust  the  charge. 
All  of  this  power  loss  is  included  in  the  term  "friction 
horsepower,"  although  some  of  the  elements  are  not  due, 
strictly  speaking,  to  friction.  Thanks  to  the  widespread 
use  of  the  electric  dynamometer,  the  determination  of 
this  friction  horsepower  is  comparatively  easy.     It  con- 
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sists  in  measuring  the  power  required  to  drive  the  engine 
without  fuel  or  ignition,  while  keeping  all  conditions  as 
nearly  as  possible  the  same  as  when  the  engine  is  oper- 
ating under  its  own  power. 

Fig.  2  makes  clear  the  need  for  maintaining  the  jacke': 
water  temperature  at  its  normal  value  during  such  de- 
terminations. At  1000  r.p.m.  the  friction  with  a  jacket 
water  temperature  of  14  deg.  C.  (.57  deg.  Fahr.)  is  mere 
than  50  per  cent  greater  than  when  the  temperature 
is  52  deg.  C.  (126  deg.  Fahr.).  This  difference  is  a  con- 
sequence of  the  higher  viscosity  of  the  oil  at  the  lower 
temperature.  One  should  not  infer  from  these  curves 
that  the  proper  viscosity  for  an  oil  is  that  which  gives 
the  minimum  friction.  The  viscosity  must  be  high  enough 
to  prevent  metal-to-metal  contact,  even  when  the  oil  is 
diluted  with  fuel.  Nevertheless,  the  curves  do  illustrate 
the  excessive  friction  loss  that  will  ensue  from  use  of 
oil  of  a  viscosity  unnecessarily  high. 

Comparison  of  Frictional  Losses 

A  rough  comparison  of  the  magnitude  of  the  several 
elements  that  comprise  the  friction  loss  is  given  by  the 
lower  three  full-line  curves.  The  results  show  piston 
friction  to  be  responsible  for  a  large  proportion  of  the 
total  loss.  At  2400  r.p.m.,  with  the  cylinder  head  re- 
moved, the  power  required  to  drive  the  pistons  and  the 
connecting  rods  is  three  times  as  great  as  that  to  operate 
all  the  rest  of  the  engine. 

It  is  frequently  assumed  that  the  difference  between 
the  friction  horsepower  measured  under  normal  condi- 
tions and  that  obtained  with  the  valves  or  cylinder  head 
removed  represents  the  pumping  loss.  Values  of  the 
pumping  loss  obtained  in  this  manner  are  considerably 
higher  than  those  given  by  actual  indicator  card  meas- 
urements. It  appears,  therefore,  that  the  removal  of  the 
cylinder  head  not  only  eliminates  the  pumping  loss  but 
also  reduces  the  piston  friction  through  the  change  in 
pressures  that  results.  This  statement  is  made  reluc- 
tantly because  it  has  been  found  that  the  friction  of 
the  engine  under  power  is  not  sensibly  different  from 
that  when  the  engine  is  driven  by  the  dynamometer,  in 
spite  of  the  lower  pressures  in  the  latter  instance.  At 
present  the  best  that  can  be  said  is  that  measuring  the 
pumping  loss  by  this  method  of  difference  is  open  to 
question. 

It  is  well  known  that  the  mechanical  efficiency  of  the 
automobile  engine  decreases  with  a  decrease  in  the  load. 
One  cause  is  the  increase  in  the  friction  horsepower  that 
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Fig.    3 — Results    of    Tests    on     a    Six-Cylinder    Engine 

Showing   the    Relation    Between    Mechanical    Efficiency, 

Fuel     Consumption     and     Brake     Horsepower. 

results  from  closing  the  throttle.  Fig.  2  shows  this- 
effect  at  three  speeds,  the  absolute  manifold  pressures 
inaicating  the  amount  of  throttle  opening.  That  this  is 
not  the  major  cause  of  the  low  efficiency  will  be  evident 
from  Fig.  3.  Here  the  mechanical  efficiency  and  fuel 
consumption  are  plotted  against  the  brake  horsepower. 
The  fuel-consumption  calculations  are  based  upon  0.55 
lb.  of  fuel  per  i.hp.-hr.,  a  value  that  is  assumed  to  be. 
constant  over  this  load  range.  The  dash  line  curves  show 
results  that  might  be  obtained  if  the  friction  horse- 
power did  not  increase  with  the  closing  of  the  throttle. 
At  20  per  cent  load  the  upper  curve  shows  a  20  per  cent 
increase  in  the  efficiency  to  be  possible;  that  is  to  say,  a 
car  now  going  15  miles  on  a  gallon  of  fuel  could  then 
go  18.  Even  under  these  conditions,  at  20  per  cent  load 
the  specific  fuel  consumption  would  be  40  per  cent 
greater  than  at  full  load.  The  low  efficiency  of  the  auto- 
mobile engine  is  thus  seen  to  be  due  primarily  to  the 
fact  that  it  normally  operates  at  a  small  percentage  of 
its  maximum  power.  This  reserve  power,  however,  if 
not  actually  a  necessity,  is  at  least  a  luxury  that  will 
not  be  willingly  relinquished. 

Emphasis  may  well  be  placed  on  the  importance  of 
keeping  the  friction  as  low  as  possible  because  its  influ- 
ence is  multiplied  at  reduced  throttle.  For  example, 
under  the  conditions  of  Fig.  3  an  increase  of  1  friction 
hp.  would  increase  the  fuel  consumption  at  full  load 
only  3  per  cent,  but  at  20  per  cent  load,  9  per  cent.  Small 
gains  in  mechanical  efficiency  thus  justify  the  expendi- 
ture of  considerable  effort  toward  their  attainment. 

Ignition  Timing 

The  point  in  the  cycle  at  which  the  ignition  spark 
should  occur  in  order  that  the  engine  efficiency  may  be 
a  maximum  is  affected  both  by  the  speed  of  the  engine 
and  by  its  load.  Many  systems  are  constructed  so  that 
the  timing  of  ignition  changes  with  any  change  in  the 
speed.  There  have  been,  in  experimental  use  at  least, 
devices  which  enabled  the  ignition  timing  to  be  con- 
trolled by  the  manifold  pressure  in  an  endeavor  to  meet 
the  requirements  of  changing  load. 

There  seems  to  be  a  dearth  of  experimental  data  on  the 
amount  by  which  the  timing  should  be  changed  with 
changes  in  speed  and  load.  Fig.  4  is  typical  of  the  data 
that  are  required.  It  shows  the  brake  mean  effective 
pressure  obtained  with  various  degrees  of  spark-advance 
for  two  speeds  and  three  loads.  The  length  of  the  blocks 
adjacent   to   the   curves    indicates   the   range   of   spark- 
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timing  within  which  the  brake  mean  effective  pressure 
will  not  be  more  than  5  per  cent  less  than  its  maximum 
value.  Inasmuch  as  the  fuel  consumption  does  not 
change  appreciably  so  long  as  the  speed  and  the  throttle 
opening  are  kept  constant,  a  change  in  the  brake  mean 
effective  pressure  means  a  corresponding  change  in  the 
thermal  efficiency.  A  compensation  for  load  changes  that 
would  give  the  spark-advance  brake-mean-effective-pres- 
sure relation  shown  by  the  dash  line  would  be  fairly 
satisfactory  for  the  two  speeds  tested.  Data  of  this  sort 
should  be  obtained  over  the  range  of  speeds  and  loads 
at  which  the  engine  will  operate  in  service. 

It  is  a  common  belief  among  automobile  drivers  that 
the  maximum  efficiency  is  obtained  with  the  maximum 
advance  at  which  the  engine  will  operate  without  knock- 
ing. Under  the  conditions  shown  by  the  lower  curves 
no  knock  was  obtained  even  with  the  maximum  advance, 
so  that  an  adjustment  in  accord  with  the  aforementioned 
belief  would  result  in  a  decrease  in  efficiency  of  over  50 
per  cent.  With  manual  control  of  spark-timing  the  pos- 
sible advance  should  be  limited  to  prevent  this  excessive 
loss  of  efficiency. 

Fuel  Knock 

The  phenomenon  variously  known  as  fuel  knock, 
detonation  and  pinking  has  assumed  so  much  importance 
because  of  the  practical  limitations  it  imposes  on  com- 
pression ratio  and  consequently  on  fuel  economy  that 
there  has  come  to  be  much  discussion  and  more  specula- 
tion as  to  the  exact  nature  of  what  takes  place  in  an 
engine  cylinder  when  this  phenomenon  occurs.  How- 
ever, neither  the  discussion  nor  the  mass  of  information 
gained,  directly  and  indirectly,  from  experiments  has  led 
to  a  definite  understanding  or  even  to  a  satisfactory 
theory  of  the  nature  of  the  phenomenon.  The  term 
detonation  implies  that  something  occurs  in  the  cylinder 
which  corresponds  to  the  detonation  of  a  high  explosive. 
Such  conditions  are  easily  produced  in  explosive  gas  mix- 
tures, but  there  is  scant  proof  that  the  same  thing  occurs 
in  an  engine  cylinder.  In  fact,  some  of  the  experimenters 
most  familiar  with  these  phenomena  doubt  the  possibility 
of  such  occurrence. 


To  clear  up  some  of  the  indefiniteness,  an  attempt  has 
been  made  to  enumerate  the  various  facts  and  observa- 
tions concerning  fuel  knock  and  to  discuss  the  bearing 
of  these  facts  on  the  several  theories  that  have  been 
advanced  to  explain  the  nature  of  the  phenomenon.  Fuel 
knock,  as  ordinarily  understood,  is  characterized  by  the 
following  phenomena: 

(1)  A  very  sharp  metallic  noise 

(2)  Bright  yellow  flame  within  the  cylinder 

(3)  Decrease  in  power 

(4)  Increase  in  heat  rejected  to  the  jacket  water 

(5)  High  instantaneous  cylinder  pressure 

(6)  Destructive  mechanical  effects 

(7)  Occurrence  of  smoke  in  the  exhaust 

(8)  Preignition,  in  most  cases 

Observations  show  that  the  occurrence  and  intensity 
of  the  knock  are  intimately  related  to  the  following 
factors: 

(1)  Chemical  composition  of  the  fuel 

(2)  Ignition  timing 

(3)  Compression  pressures 

(4)  Mixture  ratio  /•■ 

(5)  Position  and  number  of  spark-plugs 

(6)  Shape  of  cylinder  and  piston-head 

(7)  Temperature  of  the  charge 

(8)  Cylinder  temperatures 

Aside  from  more  or  less  random  speculations,  there' 
are  at  least  three  rather  definite  theories  or  hypotheses 
presented  as  explanations  of  the  character  of  this  knock, 
phenomenon.  These  are  (a)  what  may  be  termed  the 
mechanical-knock  theory,  which  explains  the  sound  by 
means  of  some  mechanical  knock  or  impact  between  parts 
of  the  engine  mechanism — as,  for  instance,  between 
cylinder  wall  and  piston,  or  between  shaft  and  bearings. 
This  theory  does  not  attempt  to  explain  the  cause  of 
pressures  which  must  exist  to  produce  these  mechanical 
impacts.  On  this  theory  it  would  be  assumed  that  there 
is  no  necessary  difference  between  the  so-called  fuel 
knock  and  any  other  purely  mechanical  knock,  except 
that  the  former  is  primarily  due  to  cylinder  pressures, 
while  the  latter  may  be  due  to  inertia  effects,  etc. 

Ricardo's  Fuel  Knock  Theory 

Another  theory  (6)  is  that  proposed  by  Ricardo,  which 
explains  the  sound  and  other  phenomena  as  due  to  a 
sudden  very  rapid  increase  in  cylinder  pressures.  It  is 
assumed  that  a  portion  of  the  charge,  compressed  to  the 
ignition  point  by  the  expansion  of  the  portion  first 
ignited,  burns  simultaneously,  causing  a  very  sudden  rise 
in  pressure.  This  theory  does  not  contradict  the  former, 
but  assumes  that  the  sound  may  be  produced  either  by 
the  sudden  distortion  of  the  cylinder  walls  by  gas  pres- 
sure or  by  mechanical  impacts  in  the  mechanism,  due 
to  the  sudden  pressure  increase.  It  seems  to  require  the 
assumption  that  a  fuel  will  show  a  tendency  to  knock 
somewhat  proportional  to  its  spontaneous  ignition  tem- 
perature, but  it  makes  no  attempt  to  explain  the  nature 
of  the  explosion  or  detonation  which  occurs  in  the  com- 
pressed charge. 

A  third  theory  (<■),  which  may  not  necessarily  contra- 
dict either  of  the  foregoing,  is  the  so-called  detonation- 
wave  theory.  According  to  this  the  process  of  explosion 
is  explained  somewhat  as  follows:  When  ignited  the 
wave  of  combustion  spreads  out  from  the  ignition  point 
at  a  relatively  slow  but  increasing  rate.  Under  certain 
conditions  before  the  flame  has  filled  the  combustion 
space,  its  rate  of  motion  increases  to  what  is  known  as 
detonation  velocity,  a  velocity  so  high  as  to  constitute 
practically  the  simultaneous  burning  assumed  by  Ricardo. 
An  interesting  theory  regarding  the  nature  of  the  chemi- 
cal  reactions   which  account   for  the   increase   in   flame 
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velocity  has  been  proposed  by  Midgley.  Such  detonation 
waves  in  gas  mixtures  were  first  discovered  in  1881,  in- 
dependently by  Berthelot  and  by  Mallard  and  Le  Chate- 
lier.  These  velocities  and  characteristics  are  reasonably 
well  understood.  The  velocities  are  from  1  to  2  miles 
per  sec,  sufficient  to  account  for  the  sound  and  pressure 
effects  which  are  observed  in  engine  cylinders.  But  in 
direct  experiments  it  seems  never  to  have  been  possible 
to  attain  these  velocities  within  the  short  space  in  an 
engine  cylinder. 

Of  the  three  theories,  the  first  does  not  attempt  an 
explanation  of  the  phenomenon.  Whatever  causes  the 
characteristic  sound  is  certainly  actuated  by  the  sudden 
increases  in  cylinder  pressure  which  have  been  measured 
repeatedly.  The  direct  causes  of  these  increases  in  pres- 
sure are  of  more  interest  than  the  source  of  sound,  and 
the  only  attempt  at  explanation  of  sudden  pressure  in- 
creases is  found  in  the  theories  (b)  and  (c)  ;  hence  these 
appear  of  greater  interest.  In  considering  the  bearing 
of  known  and  observed  facts  on  these  theories,  it  is 
important  to  note  that  the  one  important  difference  be- 
tween the  two  theories  is  that  {b)  assumes  that  the 
cylinder  pressures  are  true  pressures  produced  by  a 
sudden  increase  of  pressure  throughout  the  cylinder, 
while  (c)  includes  the  assumption  that  the  high  pressure 
may  be  localized  impacts  of  the  detonation  wave.  This 
means  that  the  maximum  pressure  may  not  be  by  any 
means  the  same  at  different  points  within  the  combustion 
space. 

Phenomena  Which  Accompany  Fuel  Knock 

The  short  metallic  sound  produced  by  fuel  knock,  par- 
ticularly in  light-weight  cylinders,  suggests  the  impact 
of  a  very  light  hammer  on  a  heavy  anvil.  Observations 
of  the  velocities  imparted  to  a  light  steel  rod  resting  on 
the  top  of  a  Liberty  engine  cylinder  during  detonation 
show  a  number  of  interesting  facts.  For  instance,  it  is 
found  that  under  detonation  conditions  this  cylinder 
head  is  distorted  with  a  velocity  which  might  correspond 
to  that  of  a  tuning-fork,  corresponding  to  that  of  a  sound 
having  a  pitch  above  the  range  of  the  piano  keyboard,  or 
of  the  order  of  4000  vibrations  per  sec.  The  action  of 
the  cylinder  pressure  is,  therefore,  entirely  sufficient  to 
account  for  the  characteristic  sound  produced. 

The  characteristic  bright  yellow  flame  within  the  cylin- 
der, which  is  observed  to  accompany  the  fuel  knock,  has 
been  shown  by  stroboscopic  observations  to  be  of  very 
short  duration,  occupying  not  over  10  deg.  rotation  of 
the  crankshaft  or  about  0.001  of  a  sec.  in  time.  Evidently 
the  flame  phenomenon  is  worthy  of  more  careful  study 
as  to  its  exact  time  of  occurrence,  its  duration  and  the 
characteristics  of  the  intermediate  products  of  combus- 
tion. Such  information  might  go  far  to  explain  the 
knock  phenomena. 

A  decrease  in  the  power  output  accompanies  knock, 
but  there  seems  to  be  no  very  close  relationship  between 
power  and  knock.  Apparently  fuel  knock  of  itself  does 
not  reduce  the  power,  but  rather  the  conditions  at  which 
the  knock  occurs  are  not  those  for  maximum  power. 
Whether  these  conditions  would  produce  the  maximum 
power  with  a  fuel  that  did  not  knock  cannot  be  answered 
with  certainty. 

It  has  been  observed  that  whenever  fuel  knock  de- 
velops, due  to  a  change  in  the  timing  or  pressure,  or  a 
change  in  the  fuel,  there  is  an  abrupt  increase  in  the  heat 
rejected  to  the  jacket  water.  There  are  several  possible 
explanations  of  this:  (a)  the  increase  in  temperature 
and  pressure  may  directly  increase  jacket  losses  by  in- 
creasing radiation  and  convection  to  the  cylinder  walls; 
(/>)  the  increase  in  pressure  may  increase  leakage  past 
the  piston;    (c)    high-velocity   detonation-waves,   if  they 
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exist,  may  transmit  energy  to  the  walls  by  impact,  and 
(d)  the  burning  of  oil  directly  on  the  cylinder  walls,  due 
to  high  temperature  of  the  charge,  may  add  to  the  heat 
loss. 

Whatever  the  immediate  cause  of  this  increase  of  heat 
loss,  the  fact  is  significant.  According  to  either  of  the 
two  proposed  theories,  assuming  localization  and  burning 
of  a  portion  of  the  charge  under  increased  pressure,  it 
might  be  expected  that  the  excess  heating  effect  would 
be  most  pronounced  at  the  particular  location  where  this 
local  combustion  took  place.  Experiments  to  verify  this 
by  thermoelectric  couples  inserted  in  the  cylinder  in 
various  positions  with  relation  to  the  firing  plug,  show 
no  significant  difference  in  the  temperature  rise  for 
different  locations.  These  observations  seem  to  show 
that  the  excess  heating  effect  during  knock  is  not  local- 
ized as  might  be  expected.  The  effects  of  increased 
radiation  and  of  combustion  of  oil  would  be  in  accord 
with  these  observations. 

Extremely  high  cylinder  pressures  have  been  found  by 
different  observers  by  various  indicating  devices.  In 
one  case,  with  a  compression  ratio  of  about  5  to  1,  pres- 
sures of  1300  lb.  per  sq.  in.  were  observed  to  occur  con- 
sistently at  each  explosion;  this  pressure  being  the 
maximum  measurable  with  the  apparatus  at  hand.  It 
is  safe  to  assume  that  the  maximum  pressures  were  at 
least  1500  lb.  and  probably  much  higher.  These  pres- 
sures occurred  with  kerosene  as  fuel. 

The  amount  and  distribution  of  these  pressures  is  of 
importance  in  relation  to  the  two  theories  advanced. 
According  to  the  Ricardo  theory,  the  pressure  may  be 
uniformly  distributed  throughout  the  combustion  cham- 
ber, although  this  is  not  a  necessary  assumption.  If 
uniformly  distributed,  the  pressure  must  not  exceed  that 
which  could  be  produced  by  burning  all  the  fuel  at  con- 
stant volume  at  intake  pressure  and  then  compressing 
adiabatically  to  the  final  volume.  In  fact,  due  to  the 
nature  of  the  process,  the  pressure  can  hardly  exceed 
that  which  would  be  produced  by  compressing  the  charge 
adiabatically  and  burning  it  at  constant  volume  under 
compression. 

Possibility  of  Localized  Pressure 

On  the  other  hand,  the  detonation  theory  presupposes 
that  the  maximum  pressures  are  localized  and  places  no 
limit  on  their  magnitude  below  the  calculated  impact 
pressures  of  detonation  waves  in  the  compressed  charge. 
This  limit  would  be  between  5000  and  7000  lb.  per  sq.  in., 
but  it  is  important  to  remember  that  these  are  not  true 
sustained  pressures,  but  resemble  those  produced  by  the 
blast  from  a  high  explosive;  that  is,  they  would  last  only 
a  few  millionths  of  a  second.  It  is  very  doubtful  if  any 
indicator  in  use  is  capable  of  responding  to  such  instan- 
taneous pressures,  other  than  to  register  a  kick,  so  to 
speak. 

As  for  experimental  results,  some  indicator  observa- 
tions seem  to  show  differences  in  the  maximum  pressures 
for  different  locations  of  the  firing  plug;  other  results 
worthy  of  equal  confidence  fail  to  show  any  such  differ- 
ences whatever.  At  the  Bureau  of  Standards  the  maxi- 
mum indicator  pressure,  the  increase  in  combustion- 
chamber  temperature  and  distortion  of  the  cylinder  head 
have  all  been  carefully  analyzed  for  different  locations 
of  the  firing  plug  to  detect  any  localization  of  pressures 
and  none  has  been  found.  This  appears  to  constitute 
strong  evidence  that  no  marked  localization  of  pressure 
occurs   which  depends  directly  on   spark  plug  location. 

As  noted  above,  the  maximum  pressures  reached  are 
occasionally  as  high  as  1500  lb.  per  sq.  in.  at  least.  If 
they  are  normal  uniform  cylinder  pressures,  they  cannot 
exceed  the  pressures  that  would  be  produced  by  com- 
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plete  simultaneous  combustion  of  the  charge  before  com- 
pression, as  stated.  Moreover,  from  an  examination  of 
the  pressure  change  it  is  evident  that  comparatively 
little  of  the  charge  is  burned  much  before  dead  center; 
therefore,  in  practice,  the  knock  pressures  cannot  exceed 
maximum  computed  pressures  unless  they  are  due  to 
some  effect  other  than  normal  combustion  of  the  charge. 
Maximum  pressure  produced  by  the  latter  cause  can  be 
determined  approximately.  The  maximum  temperature 
reached  on  compression  in  the  ratio  5  to  1  and  combus- 
tion of  a  normal  charge,  taking  account  of  dissociation, 
is  given  by  Pye  as  from  2500  to  2700  deg.  C.  (4532  to 
4862  deg.  Fahr.).  If  dissociation  is  neglected,  the  tem- 
peratures pre  computed  as  about  3000  deg.  C.  (5432  deg. 
Fahr.).  As  the  effect  of  dissociation  is  to  lower  the 
temperature,  with  a  slight  increase  in  volume  relative 
to  temperature,  take  the  higher  figure.  This  temperature 
corresponds  to,  roughly,  3250  deg.  C.  (5882  deg.  Fahr.) 
absolute.  If,  therefore,  the  pressure  were  1  atmosphere 
before  compression  and  5  atmospheres  after  compression, 
and  the  temperature  300  deg.  C.  (572  deg.  Fahr.)  abso- 
lute before  compression,  the  pressure  after  compression 
and  combustion  has  a  maximum  value  of  5x3250  -4-300, 
or  slightly  over  50  atmospheres,  which  is  about  750,  or, 
say,  800  lb.  According  to  Pye's  results,  the  tempera- 
ture would  be  only  about  500  deg.  C.  (932  deg.  Fahr.) 
higher  and  the  pressure  only  about  1000  lb.  per  sq.  in., 
if  the  combustion  took  place  before  compression.  Pye 
gives  700  lb.  per  sq.  in.  as  the  maximum  attainable 
cylinder  pressure.  This  neglects  the  volume  of  water 
vapor  which  would  increase  the  pressures  somewhat. 

Remembering  that  these  are  absolute  maximum  pres- 
sures if  Pye's  results  are  to  be  accepted,  pressures  of 
over  1000  lb.  per  sq.  in.  must  be  due  to  some  cause  other 
than  normal  gas  combustion.  In  other  words,  such 
pressures  cannot  occur  simultaneously  at  all  parts  of  the 
cylinder. 

Destructive  Mechanical  Effects  of  Knock 

Destructive  mechanical  effects  are  somewhat  difficult 
to  interpret.  Broken  spark  plug  porcelains,  cracked  pis- 
ton heads  and  burned-out  bearings,  as  well  as  general 
evidence  of  excessive  mechanical  stresses,  accompany 
continued  detonation,  particularly  in  aircraft  engines. 
But  none  of  these  effects  is  subject  to  direct  measure- 
ment. An  index  of  the  nature  of  the  pressure  rises 
which  accompany  knock  is  had,  as  referred  to  above, 
by  observing  the  height  to  which  a  light  weight  is  pro- 
jected from  its  seat  on  the  cylinder  head.  A  measure- 
ment of  this  height  and  of  the  deflection  of  the  cylinder 
head  per  unit  pressure  change  leads  to  the  following 
conclusions,  which  can  be  readily  computed  from  the 
following  data: 

(l)The  maximum  height  is  1V4  in.  The  deflection  of 
the  cylinder  head  at  this  point  is  0.0005  in.  for 
each  100  lb.  per  sq.  in.  rise  of  pressure. 

{-)  The  rate  of  pressure  increase  required  to  produce 
this  effect  is,  roughly,  7,000,000  lb.  per  sq.  in.  per 
sec. 

(3)  The  pressure  was  found  to  rise  about  550  lb.  per 
sq.  in.  above  normal  maximum  when  detonation 
took  place,  and  to  produce  this  rise  at  the  above 
rate  would  require  less  than  0.0001  sec. 

(4)  For  the  Liberty  engine  cylinder,  the  combustion 
flame  must  traverse  the  explosive  mixture  at  a  rate 
of  "'  leasi  4500  ft.  per  sec.  to  produce  this  ob- 
served rise  of  pressure.  It  is  of  interest  to  note 
that  this  figure  is  in  fair  agreement  with  the  de- 
tonation velocities  found  by  Dixon  for  explosions  in 
tubes. 

The  observed  occurrence  of  black  smoke  in  the  exhaust 
may  have  many  explanations.     One  of  the  most  obvious, 


that  it  indicates  incomplete  combustion,  is  apparently 
contradicted  by  the  observed  fact  that  the  indicated 
power,  therefore  the  amount  of  energy  liberated  in  com- 
bustion is  at  least  as  great  with  as  without  fuel  knock. 
I  know  of  no  definite  conclusions  which  can  be  drawn 
from  this  occurrence. 

The  frequent  occurrence  of  preignition  following  vio- 
lent fuel  knock  is  a  natural  sequence  of  the  increased 
amount  of  heat  rejected  to  the  jackets,  spark  plugs, 
valves,  etc.     It  hardly  needs  any  other  interpretation. 

With  reference  to  the  several  factors  which  affect  fuel 
knock,  the  general  consideration  that  the  phenomenon  is 
intimately  connected  with  the  process  of  combustion 
would  indicate  that  any  change  in  conditions  would  affect 
fuel  knock. 

The  very  marked  effect  of  the  chemical  composition 
of  the  fuel,  and  particularly  of  the  addition  of  certain 
anti-knock  compounds  as  demonstrated  by  Mr.  Midgley 
and  others,  shows  the  extreme  sensitiveness  of  the  phe- 
nomenon. In  this  connection,  it  should  be  noted  that  the 
comparison  of  different  fuels  by  these  observers  has 
shown  that  some  fuels  which  readily  ignite  spontane- 
ously do  not  knock,  and  vice  versa.  This  seems  to  be 
strong  evidence  contrary  to  the  spontaneous-ignition 
theory  of  Ricardo. 

Effect  of  Ignition  Timing 

The  effect  of  ignition  timing  has  been  shown  by  obser- 
vations at  the  Bureau  of  Standards  to  be  of  very  much 
more  significance  than  previously  supposed.  For  in- 
stance, it  is  proved  that  knock  can  be  made  to  appear  on 
cutting  out  one  of  two  spark  plugs,  or  under  other  condi- 
tions to  appear  when  the  second  plug  is  switched  in; 
and  these  effects  are  apparently  due  solely  to  the  changes 
in  the  effective  timing  of  the  combustion  relative  to 
piston  position.  The  use  of  two  plugs  in  effect  advances 
the  timing.  It  is  shown,  also,  that  knock  can  be  prevented 
much  more  readily  and  with  less  loss  of  power  by  careful 
regulation  of  ignition  timing  than  had  been  supposed. 
However,  it  is  difficult  to  draw  any  conclusions  from 
these  facts  as  to  the  nature  of  the  fuel  knock. 

The  other  factors  enumerated,  such  as  the  compression 
pressure,  mixture  ratio,  temperature  of  the  charge,  and 
temperature  of  the  cylinder,  seem  to  offer  no  direct  evi- 
dence as  to  th  probable  validity  of  the  two  theories  under 
consideration.  They  might,  however,  afford  valuable 
data  if  the  nature  of  knock  were  better  understood. 

The  number  of  ignition  points  and  their  relation  to  the 
shape  of  the  combustion  space  seem  to  be  of  significance. 
It  appears  to  be  a  fact  that  the  larger  the  number  of 
ignition  points,  and  the  nearer  these  are  to  all  portions 
of  the  charge,  the  less  is  the  tendency  to  fuel  knock.  The 
much-discussed  subject  of  turbulence  appears  to  be  prob- 
ably of  significance  mainly  as  it  affects  the  distribution 
of  the  burning  mixture.  Distribution  of  burning  charge 
should  be  rearly  equivalent  to  distribution  of  ignition 
points.  Obviously  the  maximum  rate  of  pressure  in- 
crease which  can  be  produced  by  normal  burning  occurs 
with  the  greatest  amount  of  flame  area,  but  the  larger 
the  number  of  spark  plugs  the  greater  the  total  area  of 
flame,  at  least  at  the  beginning  of  the  combustion;  yet 
this  maximum  area  never  produces  sudden  pressure  rises 
of  the  order  observed.  Something  beside  normal  rates 
of  burning  are,  therefore,  necessarily  involved. 

The  conclusions  to  be  drawn  are  as  follows: 

(1|  The  two  theories  of  fuel  knock,  that  of  Ricardo 
and  the  detonation  wave  theory,  do  not  appear  to 
be  essentially  contradictory  but  make  somewhat 
different  assumptions  as  to  the  maximum  pressure. 

(2)  The  sound  produced  by  fuel  knock  can  be  ade- 
quately accounted   for  by  the  distortion   of  parts  of 
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the   cylinder,   without   assuming   any   metallic    im- 
pacts. 

(3)  The  excess  heating  effect  accompanying  detonation 
does  not  appear  to  be  localized  in  any  particular 
portion  of  the  cylinder,  as  might  be  expected  from 
either  theory. 

(4)  No  differences  in  maximum  pressure  when  meas- 
ured in  different  positions  relative  to  the  point  of 
ignition  have  been  definitely  demonstrated,  although 
some  observations  indicate  them. 

(5)  The  maximum  pressures  measured  seem  to  exceed 
those  which  could  be  produced  by  the  normal  explo- 
sion of  the  charge.  This  indicates  that  some  phe- 
nomenon such  as  detonation  must  be  assumed  to 
account  for  the  pressures  observed. 

(6)  The  rates  of  increase  of  pressure  which  have  been 
observed  are  such  as  to  require  the  existence  of 
some  such  disturbance  as  detonation,  as  an  ade- 
quate explanation. 

(7)  It  has  been  shown  that  fuels  which  are  particularly 
subject  to  auto-ignition  by  compression  are  not  nec- 
essarily subject  to  fuel  knock.  This  indicates  that 
the  spontaneous  ignition  theory  of  Rieardo,  in  its 
simplest  form,  is  at  least  incomplete. 

From  the  foregoing  it  may  be  concluded  that  what- 
ever the  phenomenon  of  fuel  knock  may  involve,  the 
observed  facts  are  in  reasonably  close  agreement  with 
the  theory  that  the  high  pressures  and  attendant  phe- 
nomena are  the  result  of  an  abnormal  type  of  combustion 
which  can  be  accounted  for  with  a  reasonable  degree  • 
of  completeness  by  the  so-called  detonation  theory.  The 
only  serious  discrepancy  between  this  theory  and  the 
observed  facts  appears  to  be  the  failure  to  discover 
positions  within  the  cylinder  where  maximum  pressures 
and  temperatures  occur.  If  it  can  be  assumed  that  the 
impact  waves,  which  are  taken  as  an  explanation  for  the 
very  high  pressures,  are  capable  of  reflection  within  the 
combustion  chamber,  the  hypothesis  of  localized  maxi- 
mum pressures  is  not  essential  to  the  theory. 

Relative  Merits  of  Large  Slow-Speed  and  Small   High- 
Speed  Engines 

For  comparison  one  engine  is  assumed  to  have  a  piston 
displacement  50  per  cent  greater  than  that  of  the  other. 
Rear-axle  ratios  are  taken  as  3  and  4.5  for  the  large  and 
the  small  engine,  respectively,  in  order  that  substantially 
the  same  torque  can  be  delivered  to  the  rear  wheels  in 
each  case.  Rather  than  inject  a  detailed  analysis  of  the 
relation  of  friction  losses  to  piston  displacement,  it  is 
assumed  that  the  increase  in  displacement  is  obtained  by 
adding  two  cylinders  to  a  four-cylinder  engine  and  that 
the  friction  power  is  increased  50  per  cent  thereby. 

A  fuel  consumption  of  0.55  lb.  per  i.hp.-hr.  has  been 
used  in  the  calculations  for  all  conditions  of  engine  speed 
and  load.  Tests  made  thus  far  at  the  Bureau  of  Stand- 
ards indicate  that  the  efficiency  for  a  given  load  is  inde- 
pendent of  the  speed  over  the  range  of  speeds  covered  in 
this  discussion.  One  further  assumption,  the  relation 
of  friction  horsepower  at  part  load  to  that  at  full  load 
must  precede  the  calculation  of  fuel  consumption  per 
brake  horsepower-hour.  An  approximate  relation,  de- 
rived from  tests  on  an  automobile  engine  has  been  used 
for  this  purpose. 

In  calculating  the  fuel  consumption  in  pounds  per 
brake  horsepower-hour,  the  first  step  is  the  determina- 
tion of  the  brake  horsepower  developed  at  the  speed 
selected.  The  brake  horsepower  developed  at  full  load 
at  that  speed  is  also  determined,  and  hence  permits  the 
percentage  of  full  load  at  which  the  engine  is  operating 
to  be  deduced.  Knowing  this,  the  friction  horsepower 
can  be  obtained  by  the  relationship  between  the  friction 
horsepower  at  full  and  part  load,  given  in  Fig.  5.  Three 
steps    remain:      (a)    the   addition   of   the    friction   horse- 
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power  to  the  brake  horsepower  to  obtain  the  indicated 
horsepower;  (b)  the  division  of  the  brake  horsepower 
by  the  indicated  horsepower  to  obtain  the  mechanical 
efficiency;  (c)  the  multiplication  of  the  fuel-consump- 
tion expressed  in  pounds  per  indicated  horsepower-hour 
(0.55)  by  the  mechanical  efficiency,  to  obtain  values  of 
fuel  consumption  in  pounds  per  brake  horsepower-hour. 
Results  calculated  by  this  method  are  given  in  Fig.  5. 

Percentage  values,  given  in  Fig.  5,  show  the  larger 
engine  to  have  a  15  per  cent  lower  fuel  consumption  than 
the  smaller  engine.  This  figure  is  unfair  to  the  small 
engine,  as  the  increased  weight  of  the  large  engine 
means  that  the  ability  of  the  car  is  reduced.  Published 
data  show  that  usually  in  a  series  of  engines  built  by 
any  one  company,  the  weight  per  brake  horsepower  is  less 
the  greater  the  horsepower.  Let  this  effect  be  neglected 
to  take  care  of  any  weight  increase  in  the  transmission 
and  drive  required  by  the  larger  engine  and  let  the  in- 
crease in  the  engine  weight  be  50  per  cent.  As  the  en- 
gine-weight is  about  15  per  cent  of  the  car  weight,  the 
weight  of  the  latter  will  be  increased  7.5  per  cent.  It  is 
concluded,  therefore,  that  the  car  has  lost  7.5  per  cent  in 
ability  and  gained  15  per  cent  in  economy.  Furthermore, 
it  is  evident  that  increasing  the  large  engine  until  its 
ability  equals  that  of  the  small  engine  will  still  leave  it 
somewhat  superior  from  the  standpoint  of  economy. 

The  foregoing  analysis  does  not  prove  the  superiority 
of  either  type  of  engine  for  every  case.  Engine  cost, 
durability,  relative  ability  for  slow  speed  operation  and 
many  other  factors  must  influence  such  a  decision.  There 
is  a  widespread  belief  that  the  small  high-speed  engine 
is  vastly  more  efficient  than  the  larger  slow  speed  type. 
The  purpose  of  this  discussion  is  to  challenge  that  be- 
lief and  to  show  the  factors  of  major  importance  in  the 
comparison  of  the  two  types. 


A  PHOTOGRAPH  of  a  California  motorcycle  hill  climb 
contest  was  published  recently  in  the  British  journal 
Motorcycle.  This  picture  showed  a  rider,  his  machine 
almost  turned  over  backward,  in  an  attempt  to  climb  a 
gradient  of  1  in  2.  The  caption  was  "American  Concep- 
tion of  a  Hill  Climb,"  and  this  comment  was  appended: 
"Such  stunts  are  purely  spectacular,  and  while  exciting 
for  the  onlookers  and  riders,  in  no  way  help  to  advance 
design  as  do  events  in  this  country  (England)."  Here  is 
a  criticism  worth  considering  both  as  regards  motorcycles 
and  automobiles. 
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Running  Balance  and  Uniformity  of 

Crankshaft  Effort  in  8-Cylinder 

60  Degree  Vee  Engines 

The  vibrating  forces  in  an  eight  cylinder  Vee  engine  are  dealt  with  by 
the  analytical  method  in  this  article.  One  conclusion  reached  is  that  the 
maximum  vibrating  force  of  the  60  degree  eight  cylinder  engine  is  only 
61.2  per  cent  of  that  of  a  90  degree  eight  cylinder  Vee  engine. 


By  P.  M.  Heldt 


EIGHT-CYLINDER  engines  have  been  built  in  at  least 
four  different  types  so  far,  namely  with  the  cylinders 
all  in  line  and  as  90,  60  and  45  degree  Vee  engines. 
The  original  eight-cylinder  engines  for  aircraft  and  auto- 
mobiles were  90  deg.  Vee  engines,  and  this  type  has  en- 
joyed the  greatest  popularity  up-to-date.  Eight-cylinder 
all-in-line  engines  were  first  used — at  least  as  far  as  auto- 
motive practice  is  concerned  —  by  Charron,  Girardot  & 
Voigt  in  France  in  1902  and  revived  by  Ballot  in  1919.  The 
first  Liberty  aircraft  engine  was  a  45  deg.  eight-cylinder 
Vee  engine,  and  recently  the  60  degree  Vee  eight-cylinder 
engine  has  come  to  the  fore  by  its  adoption  for  use  on  the 
Lincoln  and  Wills-Sainte  Claire  cars. 

There  are  two  main  objects  aimed  at  when  going  to  the 
complication  of  an  engine  with  as  many  as  eight  cylinders, 
namely,  balance  of  the  reciprocating  parts  and  uniformity 
of  crank  effort  or  torque.  If  the  explosions  come  at  equal 
intervals  the  crank  effort  will  be  the  same  no  matter 
whether  the  cylinders  are  arranged  vertically  or  in  Vee 
form.  But  with  45  degree  and  60  degree  Vee  eight-cylin- 
der engines  it  is  impossible  to  get  evenly  spaced  explosions 
if  the  ordinary  four-throw  crank  is  to  be  used,  which  is 
necessary  for  the  sake  of  compactness.  It  is  reported 
that  the  45  degree  Vee  Liberty  engine  showed  a  great  leal 
of  vibration.  Theoretically  there  are  no  greater  vibrating 
forces  in  a  45  degree  than  in  a  90  degree  Vee  eight-cylin- 
der engine,  but  the  direction  of  these  forces  is  entirely  dif- 
ferent.    Whereas  the  direction  of  the  vibrating  forces  is 


Fig.    1  —  Diagram    of    Vee    engine 


nearly  vertical  in  the  45  degree  engine,  with  only  slight 
horizontal  components,  in  the  90  degree  engine  these  forces 
are  absolutely  horizontal,  and  it  is  conceivable  that  an  air- 
plane is  much  more  sensitive  to  vibrating  forces  in  a  ver- 
tical plane  than  in  a  horizontal  plane,  owing  to  its  much 
smaller  vertical  rigidity. 

The  writer  first  investigated  the  subject  cf  vibrating 
forces  in  eight-cylinder  Vee  engines  with  different  angles 
of  Vee  in  an  article  printed  in  The  Horseless  Age  of  Feb.  1, 
1916,  and  came  to  the  conclusion  that  with  a  60  degree 
angle  of  Vee  the  vibrating  force  is  of  constant  value  and 
uniformly  rotating,  the  same  as  the  vibrating  force  due  to 
a  rotating  unbalanced  weight.  It  rotates  at  twice  the 
angular  speed  of  the  crankshaft  and  therefore  cannot  be 
balanced  by  weight  rotating  with  the  crankshaft.  Its 
value  is  only  about  61  per  cent  of  the  maximum  value  of 
the  unbalanced  force  in  a  90  degree  eight-cylinder  engine. 

The  method  employed  in  the  article  referred  to  wa3 
partly  analytical  and  partly  graphical.  It  is,  however, 
quite  possible  to  deal  with  the  problem  by  the  analytical 
method  alone.  In  doing  this  we  can  base  our  reasoning 
upon  the  fact  that  as  far  as  balance  of  reciprocating  parts 
is  concerned  the  eight-cylinder  Vee  engine  consists  of  two 
four-cylinder  engines  having  a  common  crank  axis  and 
mounted  at  a  certain  angle  relative  to  each  other.  We 
can  obtain  the  instantaneous  value  of  the  vibrating  force 
of  the  whole  engine  by  combining  corresponding  vibrating 
forces  of  the  two  four-cylinder  engines  on  the  principle  of 
the  parallelogram  of  forces. 

The  vibrating  force  of  a  four-cylinder  engine  is 

2(0.0000142)  WIN1 

F4  =  — — cos  2  0 

n 

where  W  is  the  weight  of  the  reciprocating  parts  apper- 
taining to  one  cylinder,  in  pounds;  I,  the  length  of  stroke 
in  inches;  N,  the  number  of  revolutions  per  minute;  n,  the 
ratio  of  connecting  rod  length  to  length  of  stroke  and  8 
the  angle  through  which  the  crankshaft  has  turned  from 
the  top  dead  center  position.  We  may  write  this  in  an 
abbreviated  form  as  follows: 

2  c 

Ft  =  — -  cos  2  0 

n 

This  is  a  harmonic  force  of  twice  the  periodicity  of  the 
crankshaft  revolutions,  the  so-called  primary  unbalanced 
force  of  the  individual  crank  being  entirely  eliminated  in 
the  four-cylinder  engine. 

If  we  take  the  above  expression  as  representing  the  un- 
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balanced  force  of  the  right  hand  set  of  cylinders  ir:  an 
eight-cylinder  60  degree  Vee  type  engine  rotating  right- 
handedly,  then  the  vibrating  forces  of  the  left  hand  set  of 
cylinders  can  be  expressed  by 


h\ 


2c 


2c 


cos  2  (6-|-    60deg.) 


=        cos  (2  6+  120  deg.) 
n 

2  c 
=  —  (cos  2  6  cos  120  deg.  —  sin  2  6  sin  120  deg.) 
n 

We  now  have  the  instantaneous  values  of  the  vibrating 
forces  for  both  sets  of  cylinders.  These  forces  always  act 
at  an  angle  of  60  degrees  to  each  other  and  the  problem  is 
to  find  their  resultant. 

In  Fig.  2  the  parallelogram  of  forces  is  shown,  the  d'ag- 


+  sin2  2  6  sin2  120  deg. 

—  2  cos  2  6  cos  120  deg.  sin  2  6  sin  120  deg. 

—  2  cos2  2  6  cos:  120  deg. 

+  2  cos  2  6  sin  2  6  cos  120  deg.  sin  120  deg. 
The  fourth  and  sixth  term  cancel  out,  leaving 

c  =    V  cos"  2  6 

+  cos=  2  6  cos2 120  deg. 
+  sin2  2  6  sin2 120  deg. 

—  2  cos2  2  6  cos2 120  deg. 

Now,  sin2  120  deg.  =  %  and  cos2  120  deg.  =  Vi-   Therefore, 
c  =    V  cos2  2  6 

+  %  cos2  2  6 
+  34  sin2  2  6 

—  1 2  cos2  2  6 


=  V" 


(cos2  2  6 
"=  0.866 


sin2  2  6 


Therefore,  the  vibrating  force  of  an  eight-cylinder  60  deg. 
Vee  engine  is 


F,.a 


Fig 


Parallelogr; 
'  vibrating  forces 
60    deg.    Vee    engin 


0.866  X  — 
n 

0.866  X  2  X  0.0000142  W  I  N2 

n 

0.0000246  W  I N2 


This  shows  that  the  vibrating  force  is  independent  of  the 
crank  angle  and  has  a  constant  value.  Graphically  it  can 
be  represented  by  a  circle. 

The  vibrating  force  of  a  90  degree  eight-cylinder  en- 
gine is 

C. 0000402  W  I  A'2 

Fs_...  = cos  2  6 

n 

and  its  maximum  value  is 

0.0000402  Wl  N2 


onal  c  representing  the  resultant  of  the  unbalanced  forces 
due  to  the  individual  sets  of  four  cylinders.  We  must  now 
solve  the  problem  of  an  oblique  triangle  of  which  two  adja- 
cent sides  a  and  b  and  the  included  angle  C  are  known,  the 
value  desired  being  that  of  c,  the  side  opposite  the  known 
angle. 

According  to  the  rules  of  trigonometry,  the  value  of  c 
in   terms   of  the   other  two  sides  and   the 
included  angle  is: 


*VM  = 

n 

The  maximum  vibrating  force  of  a  60  deg.  eight-cylinder 
engine  therefore  is  only  61.2  per  cent  of  the  maximum 
vibrating  force  of  an  eight-cylinder  90  deg.  Vee  engine. 
On  the  other  hand  the  vibrating  force  of  the  90  deg.  engine 
acts  in  a  horizontal  plane  only,  where  vibration  is  damped 
by  the  lateral  rigidity  of  the  chassis  springs,  whereas  the 


c  =•'  V  ar  +  b2 
In  our  case 

i  =        cos  2  6 


2a  b  cos  C. 


2c 
b  =  cos  2  6  cos  120  deg. 


C  =  180  deg. 

Since    both    a   and 
2c 


sin  2  0  sin 
120  deg.) 


b    contain    the    factor 

,    and   there    is   a   constant   angle    he- 
re 

tween  them,  c  will  also  be  proportional  to 

2c 

—  ,  and  we  mav  therefore  omit  thi^    fac 
n 

tor  in  solving  the  triangle,  thus  making 

a  =  cos  2  0 

b  =  cos  2  6  cos  120  deg.  —  sin  2  0  sin 
120  deg. 

Substituting  in  the  above  equation  for  c — 


c  =    V  cos2  2  6 

-f  cos2  6  cos2  120  deg. 
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CRANK    MOTION     IN    DEGREES 

-Torque    diagram    of   60    deg.    Vee    engine 


60  deg.  engine  tends  to  vibrate  both  vertically  and  hori- 
zontally. 

In  any  eight-cylinder  Vee  engine  using  an  ordinary  four 
throw  crankshaft  there  must  be  two  explosions  in  every 
180  degrees  of  crank  motion,  because  that  is  the  angular 
distance  between  successive  explosions  in  cylinders  of  one 
block.  In  the  90  deg.  Vee  engine  all  explosions  are  evenly 
spaced  and  come  at  90  deg.  intervals.  In  the  60  deg. 
engine  the  explosions  come  at  intervals  of  60  deg.  and  120 
deg.  respectively.  In  order  to  obtain  a  crank  effort 
diagram  we  may  take  that  of  a  four-cylinder  engine  and 
superpose  upon  it  another  one  displaced  60  deg.  with  re- 
spect to  the  first  for  the  60  deg.  engine,  and  90  deg.  for 
the  90  deg.  engine;  adding  the  two  curves  thus  super- 
posed in  each  case  we  get  the  crank  effort  diagrams  of  the 
60  deg.  and  90  deg.  engines.  These  diagrams  are  shown 
in  Figs.  3  and  4.  It  will  be  seen  that  the  torque  fluctu- 
ations are  much  greater  in  the  case  of  the  60  deg.  engine 
than  in  that  of  the  90  deg.  engine.  In  the  60  deg.  engine 
for  the  conditions  assumed  the  torque  varies  between  —  110 
and  plus  483  lbs. -ft.  and  in  the  90  deg.  engine  for  the  same 
conditions  between  plus  140  and  plus  290  lbs. -ft.  The 
average  torque  is  the  same  in  both  eases. 

The  maximum  unbalanced  force  in  an  eight-cylinder  45 
deg.  Vee  engine  may  be  found  in  a  way  similar  to  that 
used  above  for  the  60  deg.  engine.  In  this  case  it  is  prefer- 
able to  measure  angles  from  the  radial  line  midway  be- 
tween the  axes  of  the  two  sets  of  cylinders.  The  un- 
balanced force  of  the  right  hand  set  of  cylinders  will 
then  be 

Fr  =  2-cos2  (6  +  22.5    ) 


In  combining  these  two  forces  by  the 
parallelogram  of  forces  we  may  neglect 
the  factors  outside  the  parentheses,  as 
they  are  the  same  for  both  sides  of 
the  triangle,  and  will  therefore  also 
appear  in  the  third.  We  then  have  an 
oblique  triangle  of  which  two  sides  and 
the  included  ahg'e  are  known,  and  the 
problem  is  to  find  the  value  of  the  side 
opposite  the  known  angle,  which  is  the 
resultant  of  the  two  component  forces. 

a  =  cos  2  0  —  sin  2  0 
b  =  cos  2  0  +  sin  2  0 
c  =  135° 

c  =  V  a:  -;-  b'!  —  2  a  b  cos  C 
=  V2  cos;  2  6  +  2  sin=  2  0 

—  2  ( cos"  2  0  —  sin=  2  6)  cos  135° 

=  ^2  +  2  y  i2ccs=2  0  —  2  y  V2sin22  6 

In  order  to  determine  for  what  value 
of  0  this  expression  is  a  maximum  we 
should  differentiate  it,  place  the  first 
differential  coefficient  equal  to  zero  and  solve. 


It  \i  ob- 
vious, however,  that  the  expression  reaches  its  maximum 
value' when  cos  2  0  =  1  and  sin  2  0  =  0,  that  is  when 
2  6  =  0  deg.    For  this  case  we  have 

c=    V2  +  2  V%  =  1-848 
Multiplying  this  by  the  factors  which  we  neglected  when 
finding  the  resultant  of  the  two  forces  we  get 

2-^-Ixl.848=^i^ 
n        -^  n 

Further,  since 

c  =  0.0000142  W  I  N\ 
we  have,  finally,  for  the  maximum  force  of  unbalance  of 
an  eight-cylinder  45  deg.  Vee  engine 

_  0.0000371  W  I  N2 
n 
Therefore  the  maximum  unbalanced  forces  in  eight-cylin- 
der Vee  engines  with  angles  of  Vee  of  45,  60  and  90  de- 
grees, bear  to  each  other  the  relation  of 
371  :  246  :  402 
This,   however,   does  not   mean   that  the  amplitudes  of 
vibration   of    the    car   will    bear    the    same    proportion    to 
each  other  when  engines  of  the  different  types  are  fitted, 
because  these  maximum  vibratir.g  forces  act  in  different 
directions  and  the  resistance  of  the  chassis  to  vibration 
is  different  in  different  directions. 


2c 

-  s  i  2  0 


2c 


45°) 


(cos  2  6  cos  45°  —  sin  2  0  sin  45°) 
u 

_  ,    c    VH  (cos2  0  _  gin  2  fJ) 
n 

and  that  of  the  left  hand  set  of  cylinders 


AT  the  plant  of  the  Baush  Machine  Tool  Co.  worms 
for  automobile  drives  are  hardened  by  quenching 
after  being  heated  in  a  cyanide  bath.  The  worms  have 
previously  been  carbonized,  and  the  object  in  heating  in 
cyanide  is  not  to  form  a  thin  surface  layer  of  carbonized 
metal  as  might  be  surmised,  but  to  prevent  decarboni- 
zation  of  the  surface  layer  while  being  heated  and  the 
formation  of  a  layer  of  oxide  while  the  worm  is  being 
transferred  to  the  quenching  bath.  The  cyanide  is  con- 
tained in  a  pressed  steel  pot  and  has  a  low-pressure  oil 
fire  under  it.  There  are  two  furnaces  side  by  side,  with  a 
common  chimney  to  carry  off  the  combustion  products. 
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A  New  System  of  Gear  Grinding  and 
Gear  Inspection 

Great  accuracy  of  tooth  and  more  rolling  with  less  sliding  action  are 
claimed.  Grinding  machine  works  on  generating  principle  and  means  for 
compensating  for  wear  of  grinding  wheel  is  provided. 

By  P.  M.  Heldt 


THE  Maag  system  of  gearing,  due  to  Max  Maag  of 
Zurich,  Switzerland,  has  been  before  the  engineers 
of  this  country  for  some  years.  These  gears  are 
characterized  by  teeth  of  true  involute  form.  In  order  to 
avoid  interference  in  pinions  with  a  small  number  of  teeth, 
such  pinions  are  made  with  a  relatively  small  dedendum 
and  large  addendum,  and  the  mating  gears  with  a  large 
dedendum  and  small  addendum.  In  fact,  the  proportional 
dimensions  of  addendum  and  dedendum  depend  upon  the 
gear  ratio.  In  a  pair  of  gears  giving  a  large  ratio  there 
is  a  large  difference  between  the 
addenda  of  the  pinion  and  gear, 
while  in  a  pair  of  gears  for  a  1-to-l 
ratio,  the  addenda  are  equal,  as  are 
also  the  dedenda.  Thus  a  pinion 
made  by  this  process  will  run  prop- 
erly only  with  a  gear  of  a  certain 
number  of  teeth  made  by  the  same 
process.  There  is  no  definite  pres- 
sure angle  in  this  system,  the  angle 
varying  somewhat  with  the  point  of 
contact  along  the  tooth  flank.  It  is 
claimed  for  the  Maag  form  of  tooth 
that  with  it  there  is  more  rolling  and 
less  sliding  action  than  with  ether 
forms  of  gear  teeth.  Another  advan- 
tage claimed  is  great  accuracy  of 
tooth  outline,  due  to  the  fact  that  the 
teeth  are  formed  on  the  generating 
principle  by  means  of  a  rack-shaped 
cutter,  the  sides  of  whose  teeth  are 
straight  lines. 

Mr.  Maag  has  recently  developed  a 
gear  grinding  machine  embodying 
some  novel  features.  This  permits  of 
making  the  gears  of  low  carbon  or  alloy  steel,  case  harden- 
ing them,  and  then,  after  hardening,  correcting  any  dis- 
tortion that  may  have  occurred  in  the  grinding  machine. 
One  of  the  difficulties  in  gear  grinding  in  the  past  has 
been  that,  owing  to  wear  of  the  cutting  surfaces  of  the 
grinding  wheel,  the  tooth  spaces  will  gradually  become 
narrower.  The  Maag  gear  grinding  machine  works  on 
the  generating  principle,  the  same  as  the  gear  cutting 
machine.  The  grinding  is  performed  by  means  of  two 
saucer-shaped  wheels  which  are  set  apart  and  inclined 
toward  each  other  in  such  a  way  that  the  planes  of  the 
saucer  lips  coincide  with  the  flanks  of  one  tooth  of  the 
rack  cutter  if  superposed  upon  same.  The  gear  wheel 
to  be  ground  is  mounted  on  a  horizontal  axis  and  is  fed 
longitudinally  beneath  the  revolving  grinding  wheels.  As 
it  passes  beneath  the  grinding  wheels  the  gear  wheel  is 
reciprocated    transversely   through   a   short    distance    and 


at  the  same  time  is  rocked  through  a  corresponding  angle, 
the  two  movements  being  correlated  so  as  to  exactly  repro- 
duce the  movement  of  the  gear  wheel  if  it  were  rolled 
without  slipping,  on  its  pitch  circle.  A  true  rack  and 
pinion  action  is  thus  obtained,  the  same  as  in  the  cutting 
machine,  but  in  this  case,  as  the  rack  has  only  one  tooth, 
the  work  has  to  be  indexed  relative  to  the  grinding  wheel 
once  for  every  tooth  space.  The  arrangement  shown 
in  Fig.  1  is  used  for  gear  wheels  above  a  certain  mini- 
mum pitch.  The  tcoth  spaces  of  gears  of  small  pitch  are 
of  insufficient  width  to  permit  of 
both  grinding  wheels  working  within 
them  at  the  same  time,  and  in  that 
case  adjacent  spaces  are  ground  si- 
multaneously. 

The  interesting  feature  of  the 
Maag  grinding  system  is  the  means 
adopted  for  correcting  for  wear  of 
the  grinding  wheels.  It  is  stated 
that  whatever  wear  takes  place  is 
evenly  distributed  over  the  cutting 
face  of  the  grinding  wheel,  so  that 
this  face  always  remains  plane  and 
parallel  to  its  original  plane.  The 
effect  of  wear  is  to  reduce  the  width 
of  tooth  cf  the  imaginary  rack  cutter 
and  therefore  to  increase  the  thick- 
ness of  the  teeth  being  ground.  The 
wear  can  therefore  be  compensated 
for  by  moving  the  grinding  wheels 
apart,  each  parallel  with  itself. 

The  compensating  mechanism  con- 
sists of  an  electrically  controlled  me- 
chanical device.  For  each  grinding 
wheel  there  is  a  camshaft  driven 
continuously  at  about  10  r.p.m.  by  belt  and  gearing 
from  the  motor  driving  the  grinding  wheel  spindle. 
At  each  revolution  the  camshaft  causes  the  lever  A, 
Fig.  1,  to  oscillate  on  its  pivot  and  to  advance  a  dia- 
mond carried  on  its  lower  end  toward  the  grinding 
wheel  edge.  If  the  movement  of  the  lever  is  stopped  by 
the  edge  of  the  grinding  wheel  at  the  correct  point,  noth- 
ing happens.  But  if  the  grinding  lever  has  worn  a  certain 
amount  the  lever  will  swing  far  enough  to  establish  in 
electrical  contact.  In  this  way  an  electric  circuit  is  closed 
and  the  current  flowing  in  this  circuit  is  relayed  to  oper- 
pte  a  clutch  on  a  continuously  driven  shaft,  from  which, 
when  the  clutch  is  in,  motion  is  transmitted  through  a 
pawl  and  ratchet  wheel  to  a  differential  thread  and  thence 
to  an  adjusting  screw  on  the  grinding  spindle  bracket. 
By  this  means  the  bracket  is  moved  until  the  grinding 
wheel  lip  plane  is  restored  to  its  correct  position.     It  is 
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Fig.  4. 
ear   testing   device. 


F'g.    2.     (Left)     Saurer    gear    testing 
Maag  for  gear  inspection. 
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claimed  that  this  adjusting  mechanism  is  sufficiently 
sensitive  to  permit  of  an  accuracy  of  the  order  of  0.001 
mm.  The  mechanism,  moreover,  is  said  to  be  so  trust- 
worthy that  it  can  be  relied  upon  to  keep  the  softest  grind- 
ing wheel  in  adjustment.  This  allows  of  the  use  of  rela- 
tively soft  wheels,  which,  while  wearing  faster,  cut  more 
rapidly. 

The  adjusting  mechanism  is  also  used  for  setting  new 
grinding  wheels  in  the  correct  position.  With  the  grind- 
ing spindle  running,  an  electrical  contact  is  made  to  bring 
the  compensating  mechanism  into  action.  The  adjusting 
screw  then  moves  the  spindle  bracket  until  the  wheel 
reaches  its  correct  position,  when  the  diamond  carrying 
lever  is  forced  back  by  the  edge  of  the  wheel  sufficiently 
to  break  the  contact  and  stop  the  motion.  Electric  current 
for  the  compensating  mechanism  is  supplied  by  a  two-cell 
storage  battery. 

Another  interesting  feature  of  the  Maag  gear  grinding 
machine  is  the  method  by  which  the  correct  rolling  motion 
of  the  gear  during  the  grinding  operation  is  obtained. 
The  gear  must,  of  course,  be  fed  in  an  axial  direction  in 
order  to  grind  the  whole  length  of  the  teeth.  Reliance  is 
not  placed  upon  a  separate  feed  for  the  rolling  motion,  but, 
instead,  rotary  movement  is  imparted  to  the  gear  simul- 
taneously with  the  axial  movement  by  means  of  two  steel 
ribbons,  one  end  of  which  is  fixed  to  the  bed  of  the  ma- 
chine while  the  other  is  caused  to  unwind  from  or  onto  a 
segment  secured  to  the  work  spindle  and  having  a  radius 
equal  to  that  of  the  pitch  circle  of  the  gear  being  ground. 
Nine  sizes  of  pitch  blocks,  covering  the  range  of  pitches 
in  most  common  use,  are  supplied  with  the  machine.  Other 
pitches  than  those  covered  by  these  blocks  can  be  cut  by 
using  the  nearest  size  block  and  moving  the  stay  carrying 
the  fixed  end  of  the  ribbon  by  power  at  the  requisite  rate 
to  give  the  difference  of  the  motion. 

For  inspecting  gears,  Maag  makes  use  of  a  very  sensi- 
tive testing  device  developed  by  the  firm  of  Adolph  Saurer 
of  Arbon,  Switzerland  (well  known  as  truck  manufac- 
turers). A  sectional  view  of  this  device  is  shown  here- 
with. To  determine  possible  inaccuracies  of  the  gears  the 
wheels  R  and  K,  are  set  on  studs  A  and  A,  of  the  gear  test- 
ing device  and  are  slowly  turned  by  hand.  A  friction 
wheel  T„  located  upon  stud  A,,  is  rigidly  r.ecured  to  wheel 
Rlt  and  carries  along  friction  wheel  T.  The  shaft  of  the 
latter  is  free  to  rotate  in  the  wheel  R,  and  is  connected 
to  the  indicator  disk  N  of  a  registering  device  M,  the  pen- 
cil S  of  which,  through  the  intermediary  of  a  system  of 
levers,  is  connected  to  wheel  R.  If  the  teeth  are  cut  per- 
fectly, the  pencil  describes  a  smooth  spiral  line.  Hut  in 
case  of  defects  the  resulting  tangential  displacements  be- 
tween the  absolutely  uniformly  rotating  friction  wheel  T 
and  the  toothed  wheel  R  are  registered  by  the  pencil  on  a 


scale  enlarged  about  200  times.  By  observing  the  wheel 
while  turning,  it  is  an  easy  matter  to  determine  the  loca- 
tion of  defects  and  their  nature. 

The  device  can  also  be  used  in  order  to  check  the  round- 
ness and  tooth  clearance.  By  means  of  suitable  bushings 
the  wheels  are  placed  upon  the  studs  A  and  A,,  and  with 
the  hand  wheel  R  and  a  scale  they  are  set  to  the  desired 
center  distance.  If  now  the  two  wheels  are  turned  by 
hand,  the  feeler  lever  device,  which  is  connected  by  means 
of  links  with  A  and  A,,  shows  how  much  the  wheels  deviate 
from  cylindricity.  Each  division  of  the  gage  corresponds 
to  a  deviation  of  0.01  mm. 

If  the  hand  deflections  are  repeated  uniformly  for  each 
tooth,  the  fault  lies  with  the  tooth  form.  The  clearance 
can  be  determined  by  multiplying  the  movement  of  the 
gage  hand  by  twice  the  tangent  of  the  pressure  angle. 

The  two  diagrams,  Figs.  3  and  4,  were  made  by  means 
of  this  instrument.  Fig.  3  is  from  a  gear  with  inaccurate 
tooth  form,  which  causes  periodic  fluctuations  clearly 
shown  by  the  diagram.  Fig.  4  is  from  a  gear  with  very 
accurate  teeth.  The  sharp  deflection  of  the  indicator  hand 
at  one  place  is  due  to  a  human  hair  being  placed  between 
the  teeth  of  the  mating  gears  and  the  slight  deflection  at 
another  point  is  due  to  a  speck  of  dirt  on  one  of  the  gears. 


A  Treatise  on  Gasoline  and  Other 
Motor  Fuels 

A  VOLUME  of  some  700  pages  entitled  Gasoline  and 
Other  Motor  Fuels  by  C.  Ellis  and  J.  V.  Meigs,  re- 
cently published  contains  much  information  of  value  to 
refiners  and  others  interested  in  the  chemistry,  produc- 
tion, testing,  mixing  and  use  of  liquid  hydrocarbon  fuels. 
More  than  twenty  of  the  27  chapters  are  devoted  to  de- 
scription and  comparison  of  cracking  processes,  but  the 
remaining  chapters  deal  at  length  with  mixed  fuels,  fuel 
testing,  refining  methods  and  practice,  benzol  and  alcohol 
as  motor  fuel,  and  shale  as  a  source  of  motor  fuel. 

The  authors  of  the  book  are  chemists,  and  the  volume 
naturally  deals  with  the  subject  quite  largely  from  the 
chemists'  standpoint,  though  it  contains  much  information 
bearing  upon  engineering  and  refinery  practice  and  should 
prove  of  interest  to  automotive  engineers  who  desire  a 
knowledge  of  the  characteristics  of  the  various  motor 
fuels,  and  the  methods  by  which  they  are  produced.  The 
volume  is  well  indexed  and  contains  bibliographies  of  the 
subjects  treated.  The  appendix  contains  much  tabular  in- 
formation on  the  production  and  the  physical  and  chemi- 
cal characteristics  of  petroleum  products.  The  book  is 
published  by  the  D.  Van  Nostrand  Co. 
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A  Production  Manager's  Solution  of 
the  Labor  Problem 

Production  is  largely  dependent  upon  the  men  who  operate  the  machines. 
A  production  manager  recently  outlined  his  practical  ideas  in  an  informal 
interview.  His  opinions  show  clearly  how  very  closely  related  are  low 
unit   production  cost  and  effective    mental    and    physical   workmanship. 

By  Norman  G.  Shidle 


UNSTABILITY  of  employment  is  one  of  the  biggest 
problems  confronting  American  industry  to-day, 
according  to  the  general  manager  of  an  important 
automotive  manufacturing  plant.  He  believes,  also,  that 
the  actions  of  employers  at  the  present  time  in  regard 
to  their  workmen  will  be  of  vast  importance  in  deter- 
mining the  future  trend  and  possibilities  of  industrial 
development.  The  plant  operated  by  this  executive  em- 
ploys several  thousand  men  and  is  situated  in  a  large 
urban  district  which  was  visited  with  the  many  labor 
troubles  common  to  the  war  period. 

The  ideas  on  industrial  relations  held  by  this  man  are 
the  result  of  many  years  of  actual  experience  in  produc- 
tion work.  He  holds  his  opinions  regarding  labor  be- 
cause, as  he  put  it,  "such  methods  pay  a  profit  in  better 
production  and  lowered  costs."  This  indicates  that  he 
approaches  the  problem  from  a  practical  production 
standpoint  and  that  he  is  not  concerned  with  philan- 
thropic motives.  For  this  reason  an  outline  of  his  meth- 
ods and  ideas  should  be  of  very  practical  value  to  other 
executives  of  the  industry.  This  article  summarizes 
an  interesting  conversation  with  this  executive. 


Unstability  of  employment  is  an  extremely  important 

problem,  not  only  to  the  workman,  but  to  the  employer 

as  well.     Workmen  are  often  blamed  for  holding  back 

on  production;  for  trying  to  avoid  working  themselves 

out  of  a  job.     It  is  easy  to  point  out  to  the  worker  the 

bad  economics  of  such  procedure,  but  it  is  difficult  to 

show  him  where  his  next  week's  wages  are  coming  from. 

The  facts  show  that  the  workman  has  been  urged 

to  produce  to  his  utmost  one  week  and   then   been 

thrown  out  of  work  the  next.     It  is  not  fair,  and  the 

best  production  cannot   be  expected   from  any  man 

who  is  not  certain  as  to  whether  or  not  his  job  will 

be  good  a  week  or  two  hence. 

You  ask  me  the  question,  "What  is  the  solution 
to  the  problem  of  unstability  of  employment?"  I 
don't  know.  I  wish  I  did.  The  facts  of  the  case  are 
before  us,  however,  and  the  vast  importance  of  the 
problem  must  be  recognized  and  all  must  aid  in 
studying  (he  matter. 

The  individual  employer  may  mitigate  conditions  to 
some  extent.  We  have  tried  to  do  that  here.  We  have 
used  every  possible  device  to  keep  our  old  men  at  work. 
We  have  swung  them  from  one  kind  of  job  to  another. 
We  have  put  them  at  work  on  a  lathe  one  day  and  at 
pushing  a  truck  the  next.  In  this  way  we  have  kept  as 
many  at  work  as  possible.  A  few  of  them  didn't  like 
being  changed  around  at  first.    So  I  called  them  into  my 


office  here  and  talked  to  them.  I  told  them  why  they 
were  being  shifted.  I  told  them  that  I  was  striving  in 
every  way  to  keep  them  at  work;  to  hold  a  job  for  them. 
Then  I  pointed  out  the  fact  that  when  they  got  through 
being  shifted  around  they  were  going  to  be  bigger  and 
better  men.  That  in  their  particular  case,  the  industrial 
depression  was  giving  them  a  chance  to  learn  more,  to 
vary  their  experience,  and  to  come  through  with  a 
broader  knowledge  of  the  plant,  its  methods  and  organi- 
zation. And  what  I  told  them  is  true.  They  will  be 
better  men — for  themselves  and  for  our  organization. 
Even  though  a  particular  man  on  a  particular  day  may 
not  earn  what  we  give  him,  he  will  earn  it  in  the  long 
run.  Through  this  shifting  around  he  will  be  worth 
more  to  us.  We  are  making  a  virtue  of  necessity  and 
will  profit  thereby  in  dollars  and  cents. 

Better  planning  and  more  consideration  for  other 
organizations  by  our  customers  would  help  the  sit- 
uation a  lot.  And  we  are  in  the  same  position  as 
many  other  plants.  We  make  a  large  unit  and  are 
equipped  to  meet  big  production  needs.  Some  of  our 
customers  do  not  think  anything  of  sending  us  a 
telegram  in  the  midst  of  a  500-a-week  production 
telling  us  to  stop  production  until  further  notice. 
Take  a  specific  instance  which  has  just  occurred. 

Two  weeks  ago  one  of  our  largest  customers  asked 
us  to  stop  production  for  a  week,  and  then  to  resume 
production  last  Monday.  We  laid  off  a  number  of 
men  and  told  them  to  come  back  the  beginning  of 
this  week.  The  men  came  back,  but  our  customer 
changed  his  mind  again  and  has  delayed  production 
indefinitely.  We  are  running  now  simply  on  the  hope 
that  the  customer  will  reinstate  his  order  to  go  ahead 
within  a  few  days. 

We  had  promised  those  men  work  at  that  time.  Had 
we  not  done  so,  they  would  have  been  free  to  look  for 
other  jobs.  We  had  a  real  obligation  to  provide  those 
men  with  work  for  at  least  a  limited  period  after  having 
made  that  promise.  And  we  are  making  good.  Had  we 
failed  to  do  so,  we  could  not  expect  the  workmen  to  be- 
lieve us  the  next  time  we  told  them  anything.  The  man 
that  sends  the  telegram  canceling  orders  usually  con- 
siders the  matter  only  from  the  financial  standpoint. 
But  he  is  having  a  direct  permanent,  as  well  as  tempo- 
rary, effect  on  the  problem  of  human  relationships  in 
industry. 

Fetter  planning,  better  sales  analysis  and  better  sched- 
uling of  merchandising  possibilities  and  probabilities 
will  have  a  definite  effect  upon  this  big  problem  of  un- 
stability  of  employment. 
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Present  Attitude  to  Labor 

Right  now  is  a  very  important  time  in  the  development 
of  industrial  relations.  Labor  was  undoubtedly  arrogant 
during  the  war;  its  newly  acquired  power  went  to  its 
head,  and  in  many  cases  workmen  talked  and  acted  in 
an  unreasonable  manner.  Now  the  situation  has  changed. 
Many  manufacturers  are  "taking  it  out"  on  their  work- 
ers. There  are  plants  within  two  blocks  of  here  that 
are  squeezing  the  blood  out  of  their  workers  right  now. 
Many  others  are  taking  this  chance  to  get  back  at  labor. 

Any  employer  who  adopts  this  policy  of  "taking  it 
out"  on  his  workers  at  this  time  is  merely  lowering 
himself  to  the  level  of  the  arrogant  labor  leaders 
whom  he  professes  to  despise  so  much  and  whom  he 
says  are  unintelligent.  He  not  only  degrades  him- 
self in  this  way,  but  he  lays  up  trouble  for  himself 
and  his  fellow  employers  in  the  future. 

Even  enlightened  self-interest  indicates  that  this 
is  the  time  for  the  manufacturer  to  get  the  loyalty 
of  his  men,  treat  them  fairly  and  gain  their  co- 
operation by  exercising  a  justice  of  spirit  and  action 
that  the  labor  leaders  have  not  seemed  able  to  under- 
stand. You  don't  have  to  treat  labor  right  at  this 
time,  but  for  that  very  reason  you  will  gain  greater 
results  by  so  doing. 

The  Individual  Worker 

Besides  these  general  factors,  however,  there  are  im- 
portant individual  factors  to  be  considered  within  every 
plant.  The  most  important  is  that  of  making  the  man 
like  his  job.  If  I  can  get  a  man  to  like  his  job,  I  never 
have  to  worry  about  production.  To  accomplish  this 
means  attention  to  every  individual  worker.  Many  small 
factors  of  tangible  and  intangible  character  affect  the 
situation  in  any  given  case.  What  these  factors  are  and 
what  is  their  relation  to  one  another  cannot  be  definitely 
stated.  To  discover  them,  however,  constitutes  another 
of  the  major  problems  before  industrial  managers. 

Comfortable  working  conditions  will  help  and  should 
be  provided  in  so  far  as  possible.  The  psychological 
factors  must  also  be  considered.  We  had  a  department 
in  which  the  men  were  laying  down  on  the  job  because 
they  felt  that  they  would  be  out  of  a  job  as  soon  as  the 
one  was  finished  on  which  they  were  at  work.  We  told 
them  there  was  more  work,  but  we  couldn't  convince 
them.  I  didn't  blame  them  much,  as  most  of  them  had 
been  fooled  elsewhere.  Then  I  told  the  foreman  to  get 
the  material  for  the  next  job  and  pile  it  up  in  the  end 
of  that  department,  where  the  men  could  actually  see 
the  advance  work  before  them.  He  did  this,  although 
the  new  material  wouldn't  be  needed  for  a  week,  and 
there  was  a  definite  increase  in  production  the  next  day. 

Then  there  is  the  matter  of  developing  leaders. 
The  foreman  is,  perhaps,  the  most  important  link 
in  the  management  chain.  I  find  that  many  men 
promoted  from  the  ranks  to  foremanship  cannot 
stand  prosperity.  Authority  goes  to  their  heads.  I 
like  to  give  a  foreman  as  much  authority  as  possible, 
but  only  in  a  few  cases  can  much  be  given  them,  as 
the  average  foreman  is  likely  to  exceed  his  authority. 
Still  it  is  (he  problem  of  the  executive  to  train  fore- 
men for  responsibility. 

I  happened  to  be  going  through  the  shop  this  morning, 
for  instance,  and  I  heard  one  of  our  foremen  "bawling 
out"  one  of  his  workers  at  the  top  of  his  voice.  He  called 
him  everything  under  the  sun. 

Just  before  you  came  in  I  had  that  foreman  in  here. 
I  talked  to  him  straight  from  the  shoulder.  I  called  him 
everything  under  the  sun.     He  became  angry.     I  meant 


that  he  should.  Then  I  said,  "You're  sore,  aren't  you? 
But  you  had  every  bit  of  it  coming  to  you.  Don't  you 
think  Jones  was  sore  out  there  this  morning  when  you 
bawled  him  out  before  the  whole  department? 

"The  only  reason  he  didn't  step  out  and  hit  you  be 
tween  the  eyes  is  that  he  was  afraid  he'd  lose  his  job. 
He  has  a  wife  and  several  kiddies  at  home,  and  he 
doesn't  dare  take  a  chance  on  his  job  at  this  time.  You 
made  him  lose  his  self-respect.  Why  don't  you  talk  like 
that  to  other  foremen?  Because  you  know  they  wouldn't 
stand  for  it;  they'd  lay  you  out  flat  before  you  got  half 
of  it  out  of  your  mouth.  You  are  simply  a  coward  to 
talk  that  way  to  a  workman  whom  you  know  can't  hit 
back.  This  is  your  second  offense,  and  there  won't  be 
any  third.  ..." 

And  that  is  the  only  way  to  talk  to  a  foreman  of 
that  kind.  Workmen  must  be  lead,  not  driven.  Only 
in  this  way  can  they  be  expected  to  put  that  spirit 
into  their  job  which  produces  the  best  quantity  and 
quality  results.  Men  who  are  driven  can  never  be 
developed  into  leaders,  and  it  is  leaders  that  are 
greatly  needed  in  our  industrial  organizations. 

Too  many  men  have  a  tendency  to  get  into  a  rut  and 
stay  there.  It  has  been  my  experience,  which  may  not 
coincide  with  that  of  all  others,  that  many  men  like  to 
get  on  a  single  job  and  stay  there.  It  is  always  a  ques- 
tion, of  course,  whether  the  job  dulls  the  man's  mind 
and  makes  routine  acceptable,  or  whether  the  mind  was 
originally  dull.  Whichever  may  be  the  case,  it  is  un- 
doubtedly true  that  each  job  must  be  thoroughly  under- 
stood if  the  best  results  are  to  be  obtained  from  the 
worker. 

An  incident  occurred  here  the  other  day  which  illus- 
trates this  point.  There  is  one  man  whose  task  it  is  to 
hammer  a  rivet  on  a  certain  part  of  a  body.  He  has  been 
doing  that  job  for  several  years.  Recently  the  design 
was  changed  slightly  in  such  a  way  that  this  rivet  was 
placed  one  inch  higher  than  previously. 

It  sounds  almost  absurd  to  say  it,  but  that  man  found 
it  almost  impossible  to  adjust  himself  to  striking  that 
piece  one  inch  higher.  So  mechanical  had  the  operation 
become  that  he  automatically  struck  the  piece  in  the  old 
place.  The  foreman  kept  close  tab  on  him,  but  he  con- 
tinued spoiling  piece  after  piece.  Finally  I  went  down 
and  put  under  him  a  square  piece  of  board  one  inch 
high.  Standing  on  that  board  and  striking  as  usual,  he 
is  now  getting  along  all  right. 


These  thoughts,  expressed  by  a  man  skilled  in  produc- 
tion methods  and  experienced  in  handling  men,  are  worth 
serious  consideration.  The  incident  just  cited  of  the 
man  striking  a  rivet  illustrates  the  great  lengths  to 
which  monotony  work  may  go.  It  illustrates  in  a  some- 
what extreme  manner  the  general  tendency  of  all  such 
work  and  indicates  the  tremendous  problem  which  faces 
industry   in  this  regard. 

Such  monotony  jobs  are  multiplying  rather  than  de- 
creasing in  industry.  Their  effect  on  the  human  mind 
is  indicated  by  this  example.  It  is  inconceivable  that 
means  of  remedying  this  situation  shall  not  be  found. 
Undoubtedly  a  long  period  of  careful  study  and  thought- 
ful experiment  will  be  necessary.  But  the  problem  is 
the  most  important  one  which  faces  industry.  And  it 
is  a  problem  of  studying  the  individual  worker. 

Such  individual  studies  far  outrank  in  importance  the 
more  common  investigations  dealing  with  more  general 
problems.  The  general  studies  are  more  usual,  probably 
because  they  are  easier  to  make,  but  the  results  obtained 
are  not  as  permanent  nor  as  useful.  Practical  produc- 
tion men  are  coming  to  recognize  this  fact  more  fully. 
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Government  Data  Helpful  to 
Automobile  Industry 

At  a  recent  meeting  with  a  committee  representing  automobile  manufac- 
turers, Secretary  Hoover  indicated  his  desire  to  have  the  opinion  of  the 
industry  as  regards  the  figures  which  might  be  supplied  by  the  Depart- 
ment of  Commerce.     The  letter  in  this  article  answers  that  request. 


RECENTLY  a  committee  representing  the  automo- 
bile industry  met  with  Secretary  Hoover  to  dis- 
cuss the  gathering  of  data  that  would  be  of  value 
to  industry.  Mr.  Hoover  said  at  that  time  that  he  was 
quite  willing  that  the  N.  A.  C.  C.  should  be  the  chief 
agent  in  gathering  statistics  and  that  he  had  no  desire 
to  force  figures  from  the  industry.  He  also  expressed  a 
desire  to  know  what  figures  might  be  compiled  by  his 
department  that  would  be  of  value  to  the  automobile  in- 
dustry. At  Mr.  Hoover's  suggestion  a  list  of  such  data 
has  been  prepared.  This  list  is  included  in  the  follow- 
ing letter  written  to  Secretary  Hoover  by  Alfred  Reeves, 
General  Manager  of  the  N.  A.  C.  C. 


AT  the  suggestion  of  Mr.  J.  Walter  Drake,  the  chair- 
man of  the  committee  appointed  by  the  National 
Automobile  Chamber  of  Commerce  to  co-operate  with 
you,  we  are  specifying  some  of  the  data  that  the  De- 
partment of  Commerce  might  compile  and  that  would 
prove  most  helpful  to  the  motor  vehicle  manufacturers. 

Trend  of  Business 

In  deciding  on  a  correct  production  schedule,  the  manu- 
facturer would  be  greatly  aided  by  a  report  on  general 
trend  of  business,  which  for  the  purposes  of  the  motor 
vehicle  maker,  should  include  the  following: 

(A)  Monthly  pig  iron  production. 

(B)  Crop  production  in  season  compared  with  pre- 
ceding years,  with  relative  prices. 

(C)  Monthly  advance  orders  on  steel. 

(D)  Income  tax  statistics  for  latest  preceding  quar- 
ters, classified  as  to  number  of  persons  in  vari- 
ous income  groups  in  each  State. 

(E)  Monthly  railroad  passengers  and  passenger- 
miles,  also  freight  tonnage  and  freight  ton- 
miles. 

(F)  Sales  of  packing-house  products,  shoes  and  tex- 
tiles by  months. 

(G)  Production,  consumption  and  reserves  of  gaso- 
line by  months,  compared  with  preceding  years. 

Much  of  the  above  material  is  separately  available,  but 
its  consolidation  in  a  single  report  would  save  individ- 
ual labor  and  give  a  good  index  of  general  business  con- 
ditions. 

Car  Uses 

A  report  is  now  in  course  of  preparation  on  the  use 
of  automobiles  and  trucks  on  farms  and  will  be  made 
part  of  the  farm  census.  Similar  investigation,  but  re- 
lating to  economic  uses  of  motor  vehicles  in  other  fields 
of  work,  would  be  most  welcome. 


Export  Statistics 

Manufacturers  would  be  interested  in  export  statis- 
tics of  motor  vehicles  so  classified  as  to  differentiate  be- 
tween different  priced  passenger  cars  and  motor  trucks 
of  different  capacities. 

At  present  these  figures  are  grouped  according  to 
COMPLETE  MOTOR  VEHICLES  and  CHASSIS  and 
specified  by  NUMBER  and  VALUE. 

The  classifications  more  suitable  to  the  manufactur- 
ers in  gauging  their  percentage  of  foreign  trade  should 
be  as  follows: 

COMPLETE  PASSENGER  AUTOMOBILE  OR  CHASSIS 

Costing  up  to   From  $801    From  $1501    From  $2501    From  $3500 
$800  inclusive    to  $1501         to  $2500  to  $3500  up 

No.  Value      No.  Value      No.  Value      No.  Value      No.  Value 


COMPLETE  MOTOR  TRUCKS  OR  COMMERCIAL 
CHASSIS 

Up  to  %  ton     From  1  to       From  2  to    From  3%  to  From 5^  tons 
inclusive         1%  tons  3  tons  5  tons  and  up 

No.  Value      No.  Value      No.  Value      No.  Value      No.  Value 


Foreign  Production  and  Prices 

Especially  interesting  to  the  American  manufacturer 
would  be  definite  data  on  the  production,  specifications 
and  prices  of  cars  made  and  sold  abroad  in  competition 
with  the  U.  S.  product,  also  the  number  of  workmen  em- 
ployed in  the  various  foreign  motor  vehicle  factories. 

Re-Imported  Cars 

Because  re-imported  American  automobiles  and  motor 
trucks  have  a  direct  bearing  on  the  domestic  as  well  as 
foreign  markets,  it  would  be  helpful  if  the  Department 
of  Commerce  were  to  issue  monthly  statistics  on  the  ex- 
tent of  this  trade.  Two  statistical  groups  would  be  suffi- 
cient for  this  purpose  and  would  show  the  number  of 
American  passenger  cars  and  motor  trucks  that  were 
originally  part  of  the  U.  S.  war  equipment,  then  sold  to 
the  Allied  Governments,  and  are  now  being  re-imported 
into  the  United  States. 

Uniform  Statistics 

It  is  desirable  to  have  a  uniform  method  of  classify- 
ing statistics  of  motor  vehicle  exports  from  principal 
manufacturing  nations.  If  England,  France,  Belgium 
and  Switzerland  could  be  induced  to  compile  their  month- 
ly export  statistics  according  to  passenger  cars  and 
Commercial  trucks  and  specify  by  number  and  value  as 
is  done  by  the  other  manufacturing  nations,  it  would  be 
easier  to  determine  the  world-wide  movement  in  motor 
vehicle  trade. 
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Promptness  Essential 

The  value  of  these  reports  to  the  manufacturer  de- 
pends solely  on  the  promptness  with  which  they  are 
issued.  Emphasis  is  put  on  this  point  in  full  realization 
that  the  Department  of  Commerce  was  inadequately  sup- 
plied with  funds  necessary  to  carry  out  the  work  ef- 
fectively. 


The  foregoing  suggestions  as  to  means  in  which  the 
Department  of  Commerce  can  aid  the  automobile  indus- 
try relate  solely  to  statistical  compilations.  There  are 
numerous  other  ways  in  which  the  Department  can  be 
helpful  to  our  industry  and  concerning  which  we  shall 
write  later  and  thus  avail  ourselves  of  your  courteous 
offer  of  co-operation. 


Government  Helps  to  Build  22,030  Miles  of  Highway 

ON  March  1  of  this  year  22,030  miles  of  highway,  ex-  many  misconceptions  as  to  the  types  of  roads  on  which 

tending  into  every  State,  had  been  completed  or  were  Federal  aid  funds  may  be  used.     Properly  built  earth 

in  process  of  construction,  says  the  chief  of  the  Bureau  of  roads,  say  specialists  of  the  department,  are  the  funda- 

Public  Roads,  United  States  Department  of  Agriculture,  mental  requirement  in  all  highway   improvement.     Re- 

at  a  total  estimated  cost  of  $361,946,868.    The  percentage  gardless  of  the  material  or  type  of  surfacing  which  is 

of  this  total  estimated  cost  which  will  be  incurred  for  each  to  be  placed,  the  preparation  of  the  roadbed  requires  the 

type,  and  the  mileage  of  each  type,  based  upon  the  rec-  highest  engineering  skill  and  experience.     The  depart- 

ords  of  plans  approved,  are  as  follows:  ment  considers  that  the  use  of  adequate  sums  for  the 

Per  Cent  and  Mileage  of  Each  Type  of  Road:  securing  of  proper  location,  thorough  drainage,  perma- 

Per  cent  of  total  nent  bridges  and  culverts  and  the  elimination  of  railroad 

estimated  cost.     Mileage.  crossings  is  demanded  if  enduring  improvements  are  to 

Type  1,  including  earth,  sand,  clay  and  ,.„c„it 

gravel                 32.2                 15,300  ' esulc- 

Type  2,  including  water  bound  and  bi-  Federal  aid   is   allotted  to  the   improvement   of  earth 

tuminous  macadam 9.0                  1,530  roads,  but  only  with  the  stipulation  that  a  suitable  sur- 

Type    3,    including    brick,    bituminous  facing  will  be  placed  as  soon  as  funds  become  available, 

concrete,  Portland  cement  concrete.       48.8                   4,890  Thig  allowg  thg  roadbed  to  be  prepared  and  become  thor- 

BridKes*"60"5    '.'.'.'".'.'.'.'.'.         6.0                    ...  oughly  consolidated  before  the  surfacing  is  placed,  which 

100.0               22,030  is  highly  desirable  from  a  construction  viewpoint.     To 

The  states  initiate  the  road  projects,  but  before  Federal  follow  such  a  course,  however,  is   out  of  the  question 

aid  is  granted  an  engineer  of  the  bureau  makes  an  in-  when  a  road  is  heavily  traveled  and  some  form  of  sur- 

spection  of  the  roads  to  be  improved,  studies  the  local  facing  must  be  provided.    To  care  for  traffic  under  these 

conditions,  consults  with  the  State  highway  department,  conditions,  frequently  a  sand  clay  or  gravel  surfacing 

and  no  projects  are  approved  which  are  not  considered  is  provided,  which  will  serve  for  several  years  and  yet 

suited  to  the  conditions  to  be  met.    Many  popular  falla-  allow  the  road  to  be  maintained  under  reasonably  heavy 

cies  exist  as  to  road  improvement,  and  there  have  been  traffic. 


Horse  Power  Correction  Alignment  Chart 


AN  alignment  chart  designed  to  afford  a  ready  means 
of  determining  the  correction  factor  for  bringing 
dynamometer  test  data  to  a  common  basis  of  air  tempera- 
ture and  barometric  pressure  has  been  published  by  the 
Zenith  Carburetor  Co.  This  graph  allows  of  a  direct  com- 
parison between  runs  made  under  different  atmospheric 
conditions.  It  is  based  upon  the  assumption  that  brake- 
horsepower  at  full  throttle  varies  directly  with  the  atmos- 
pheric density,  and  is  computed  from  the  formula  which 
appears  above  the  chart.  The  standard  barometer  is  taken 
at  29.92  in.  of  mercury  and  the  standard  temperature  at 
60  deg.  Fahr.  The  absolute  zero  of  the  temperature  scale 
is  taken  at  minus  459.5  deg.  Fahr. 

To  use  the  chart,  a  straight  edge  is  placed  on  the  gradu- 
ations of  the  barometric  pressure  and  room  temperature 
scales  corresponding  to  the  observed  pressure  and  tem- 
peature  during  the  test.  The  point  where  this  straight 
edge  crosses  the  lower  scale  gives  the  correction  factor 
in  per  cent,  plus  or  minus.  If  the  sign  is  plus,  the  cor- 
rection should  be  added;  if  minus,  it  should  be  sub- 
tracted. 

For  example,  for  29.80  inches  of  mercury  barometric 
pressure  and  46.0  deg.  Fahr.  temperature,  the  correction 
factor  is  minus  2.3  per  cent.  Assuming  that  the  dynamo- 
meter balances  at  108.7  lb.,  the  correction  is  2.3  per  cent 
of  108.7,  or  2.5  lb.    Subtracting  2.5  from  108.7  gives  106.2 


lb.,  the  corrected  pull.  It  should  be  noted  that  the  correc- 
tion factor  is  equally  applicable  to  torque,  brake  horse- 
power and  mean  effective  pressure. 


BAROMETRIC  PRESSURE  IN  INCHES  OF  HERCURT 


ROOM  TEMPERATURES  IN  0ECRCES  FAHRENHEIT 


HORSE  POWER  CORRECTION  FACTORS 


-Zenith     alignment    chart     for    dynamometer,     torque,     and     brake 

horsepower   correction    factors    for    standardization    of 

engine   test   data. 
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Sales  Charts  Based  on  Average  Life  of 

a  Vehicle 

The  charts  presented  here  depict  in  graphic  form  the  various  points  dis- 
cussed in  an  article  concerning  the  average  life  of  cars  published  recently . 
The  semi-logarithmic  scale  used  in  some  of  these  graphs  shows  clearly 
both  the  actual  and  relative  values  of  the  various  factors  involved. 

Charts  by  W.  C.  Marshall 


TAKING  into  account  all  the  factors  involved,  P.  M. 
Helclt  presented  an  analysis  of  the  average  life  of 
cars  and  trucks  in  Automotive  Industries  of  March 
17,  1921.  That  article  took  the  yearly  production,  regis- 
tration and  export  figures  and  with  them  as  a  basis  com- 
puted the  average  life  of  cars  and  trucks  during  the  last 
seven  years. 

Production  figures  were  available  from  1905,  but  regis- 
tration figures  were  available  only  from  1912,  when  Auto- 
motive Industries  first  began  to  compile  them.  With 
these  figures  as  a  basis,  the  average  active  life  of  a  car  was 
determined  at  5.3  years. 

This  article  proceeded  purely  upon  the  discussion 
method,  the  results  being  reasoned  out  and  presented  in 
logical  sequence.  There  is  a  definite  advantage,  however, 
in  bringing  out  these  various  points  by  graphic  means  to 


show  more  clearly  the  relation  between  the  various  factors 
and  to  form  a  basis  for  extending  the  ideas  for  future 
probabilities. 

The  accompanying  charts  fulfill  this  purpose.  They 
were  prepared  by  W.  C.  Marshall  on  the  basis  of  the  figures 
in  Mr.  Heldt's  article.  They  show  in  an  interesting  way 
the  comparative  relationship  between  the  various  factors 
involved. 

It  is  not  necessary  to  go  into  a  detailed  discussion  of  the 
various  charts  since  the  individual  purpose  of  each  one  is 
definitely  stated  in  the  caption.  Some  of  the  data  is  plotted 
on  regular  rectangular  ccordinate  paper  with  regular 
spacing  between  the  lines,  while  others  are  plotted  on  a 
semi-logarithmic  scale. 

This  latter  method  has  distinct  advantages  in  showing 
relative  gains  or  losses  and  in  indicating  the  true  relative 


Chart  2  (right)  plot  on  semi-log  paper 
of  (A)  the  total  production  plus  im- 
ports minus  exports  and  is  cumulative. 
Curve  B  shows  the  excess  of  cumula- 
tive available  production  plus  importo 
minus  exports,  over  registrations.  By 
running  back  horizontally  to  curve  A 
and  measuring  the  intercept  between 
the  two  curves  A  and  B  we  find  the 
average  life  of  cars  up  to  the  year 
taken  on  the  B  curve  and  the  year  at 
the  bottom  of  the  chart  below  the  in- 
tersection on  the  A  curve  which  shows 
the  date  of  manufacture  of  the  oldest 
cars  in  service  in  the  year  taken  on 
curve   B 


Chart  1  is  a  plot  on  semi-log  paper  of  (A),  the 
imports  of  cars  beginning  in  1912  with  the  total 
sum  for  the  years  1906-1912  inclusive  equal  to 
8214.  The  cumulative  curve  of  exports  begin- 
ning with  2200  in  1906  is  shown  by  curve  (B). 
The  number  58.914  plotted  for  1912  is  the  total 
number  exported  up  to  Dec.  31.  1912.  The 
cumulative  number  to  Dec.  31,  1920,  is  637,803. 
Curve  (C)  is  a  cumulative  curve  of  cars  manu- 
factured plus  the  imports  minus  the  exports. 
This  is  called  the  net  prod.  The  number  1.060,828 
represents  all  the  cars  available  in  the  U.  S. 
up  to  and  includinq  1912.  The  total  at  the 
close  of  1(20  is  11,303.215.  Curve  (E)  shows  the 
cars  registered  each  year  and  is  not  cumulative. 
Curve  (D)  shows  the  excess  total  cars  made 
over  the  registrations.  This  chart  shows  by  the 
slope  of  the  lines  the  percentage  increase  over 
that  of  the   previous  year.     Parallel 
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Chart  3  (left)  shows 
fluctuations  in  year- 
ly production,  im- 
ports and  exports 
from  1906  to  1920. 
This  shows  the 
marked  decrease 
of  imports  in  1914 
and  1915,  17  and 
18.  the  increase  in 
exports  in  1920. 
and  the  increase 
in  manufacture  in 
1917  and  19,  as 
well  as  the  slump 
in  1918.  The  last 
year  of  the  war 
shows  the  most 
marked  decrease  in 
production,  imports 
and  exports,  and 
the  year  following 
the  greatest  in- 
crease   of    all    three 
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Chart  A — Curve  A  shows  the  old  cars  in 
service  each  year.  The  increase  yearly 
is  quite  marked  from  1916  to  1918. 
and  drops  off  in  the  following  years. 
Curve  B  shows  the  total  number  of 
cars  withdrawn  from  service  due  to 
old  age  and  storage  causes.  It  is  a 
cumulative  curve.  From  1919  to  1920 
shows  a  marked  increase  in  number 
over  any   preceding  year. 


value  of  the  various  sets  of  figures. 
It  differs  from  the  full  logarithmic 
paper  in  that  only  the  vertical  co- 
ordinates are  plotted  logarithmi- 
cally, while  the  horizontal  coordi- 
nates are  arithmetical. 
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Chart  5  shows  the  cumulative  net  car 
production  since  automobiles  were  first 
manufactured  and  the  B  registrations 
each  year  from  1912.  The  difference 
between  these  curves  each  year  shows 
the  cars  withdrawn  from  service  that 
year.  The  net  yearly  production  curve 
C  shows  how  many  of  the  registra- 
tions are  new  car  owners.  The  differ- 
ence between  the  registration  B  and 
yearly  production  curve  C  gives  the 
old    cars    running. 


Chart  6— This  chart  is  plotted  on  sem.-log 
paper,  the  slope  of  the  lines  showing  the 
percentaoe  increase  of  each  item.  Curve  D 
shows  a  "pretty  uniform  per  cent  increase 
except  from  16  to  18.  when  it  increased  much 
more  than  any  other  period.  At  the  same 
t,m.  the  per  cent  of  cars  produced  fell  off  as 
well"  as  the  percentage  of  registrations 
These  two  decreases  affected  the  use  of  old 
cars  by  causing  the  owners  to  use  them  a 
year  longer  than  they  ordinarily  would.  1919 
shows  the  per  cent  of  old  cars  to  have  de- 
creased and  the  per  cent  of  production  and 
registration    to    have    risen    again    nearly    to 


An  interesting  discussion  of  the  ad- 
vantages of  this  semi-logarithmic 
method  of  charting  is  given  by  W.  C. 
Brinton  in  his  volume  on  "Graphic 
Methods  for  Presenting  Facts."  Part 
of  this  is  worth  quoting  here : 

"The  principles  involved,"  Brinton 
says,  "are  the  same  as  those  embodied 
in  the  slide  rule.  ...  No  matter 
what  the  location  of  the  chart,  if  the 
logarithmic  spacing  is  used  in  the  ver- 

ARLY     PRODUCTION 

j    "  I    YEARLY    INCREASE    REGISTRATION 

I 5     EXCESS  YEARLY    PRODUCTION 

V//////A     OVER    YEARLY    REGISTRATION 
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Chart  7 — Curve  A  shows  the  variation  in 
registration  from  year  to  year.  Curve  B 
shows  how  the  total  production  of  cars 
varied  in  excess  of  the  registrations  each 
year.  As  this  excess  is  made  up  of  new 
car  owners  and  repUcement  owners,  the 
increase  in  registrations  is  due  to  new  car 
owners,  and  the  difference  shows  the  old 
cars  which  have  been  relegated  to  the 
scrap  heap.  The  yearly  production  curve 
C  shows  the  great  falling  off  during  the 
last  year  of  the  war,  with  resultant  in- 
crease  the   following   year. 
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Chart  8  is  a  barograph  showing  the  relation  between  yearly  p 
increase  in  registrations,  excess  of  production  over  reg.stration 
ber  of  cars  withdrawn  since  the  period  of  automobiles  began.  T 
at  the  end  of  the  last-mentioned  bar  represents  the  number  o^ 
during    that    year.      The    standstill    of   the    whole    in 


plainly  by  the  shortening  of  the  br 
senting    cumulative    production 
drawn,  which   disappears  entir 
that  all  the  old  cars  in  storage 
and    made 
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tical  scale  for  curves,  the  angle  of  the  upward  or  down- 
ward inclination  is  the  same  for  all  curves  affected  by  the 
same  percentage  of  change.  .  .  .  The  logarithmic 
scale  permits  the  exhibition  of  both  actual  and  relative 
values  and  actual  and  relative  fluctuations. 

"It  is  unfortunate  that  there  is  so  much  difficulty  in 
obtaining  paper  having  logarithmic  ruling  in  one  direc- 
tion and  arithmetical  ruling  in  the  other  direction.  The 
arithmetical  ruling,  is  essential  in  statistical  work,  since 
we  ordinarily  must  plot  as  one  scale  data  representing 
years  or  other  subdivisions  of  time.  In  statistical  work 
we  cannot  well  use  a  paper  having  logarithmic  ruling  in 
both  directions,  yet  that  is  the  only  kind  of  logarithmic 


paper  which  can  be  obtained  in  most  stores  selling  draw- 
ing materials  and  engineering  supplies." 

From  this  discussion  it  is  evident  that  this  sort  of 
chart  is  particularly  adapted  to   the  material  presented. 

The  value  of  the  charts  lies  largely  in  the  possibility 
of  prejudging  future  trends  on  the  basis  of  past  per- 
formances as  shown.  Some  such  attempt  was  made  in 
the  charts  recently  shown  prepared  by  the  Commercial 
Research  Department  of  the  Franklin  Automobile  Co. 
A  study  of  the  charts  shown  here,  however,  will  bring 
out  certain  different  points,  while  future  prediction  can 
take  into  account  current  business  and  economic  condi- 
tions as  well  as  theoretical  projection  of  the  curves. 


A  New  Rotary  Valve  Engine 


A  RATHER  unusual  type  of  rotary  valve  engine  has  been 
designed  by  H.  P.  Stevens.  In  order  to  develop  some 
of  the  details  of  the  valve  mechanism  in  an  experimental 
way,  Mr.  Stevens  built  a  single  cylinder  upright  engine, 
and  two  sectional  views  of  the  upper  part  of  this  engine 
are  shown  herewith.  The  compression  space  is  in  the 
head  and  is  of  inverted  U-section  with  flat  end  walls  which 
contain  the  inlet  and  exhaust  ports.  The  valve  functions 
are  performed  by  two  large  diameter  disks,  both  on  the 
same  shaft,  the  disks  being  located  on  opposite  sides  of 
the  compression  chamber.  In  order  to  get  the  two  disks 
with  their  shaft  into  position,  the  upper  part  of  the  cylin- 
der is  split  through  the  valve  shaft  axis.  Each  of  the 
disks  has  a  port  cut  in  it,  and  when  this  port  comes  oppo- 
site the  port  in  the  compression  chamber  wall,  intake  or 
exhaust  takes  place.  The  valve  shaft  is  rotated  at  uniform 
speed  by  means  of  a  vertical  shaft  and  helical  gears,  conse- 
quently, the  valve  mechanism  is  practically  noiseless.  The 
two  valve  disks  are  backed  up  by  the  circular  end  plates 
which  contain  the  passages  to  which  the  inlet  and  exhaust 
pipes  are  secured  and  one  of  which  also  carries  a  bearing 
for  the  valve  shaft. 

The  spark  plug  is  screwed  into  the  combustion  chamber 
wall  between  the  two  valve  disks.     It  proved  a   difficult 


problem  to  seal  the  disk  valves,  but  a  form  of  sealing  ring 
is  said  to  perform  this  function  effectively.  These  rings 
are  set  into  ring  grooves  in  the  valve  seats  surrounding 
the  valve  ports  therein.  Another  important  problem  in 
connection  with  an  engine  of  this  kind  is  the  lubrication 
of  the  valve  mechanism.  In  the  engine  here  shown  this 
is  effected  entirely  by  pressure.  In  a  four-cylinder  engine 
with  this  valve  construction  it  is  necessary  to  cast  the  cyl- 
inder head  separately  and  split  it  through  the  valve  shaft 
axis. 


Sectional    Views    of    Stevens    Rotary    Valve    Englni 


Measuring  Surface  Tension 

THE  common  method  of  determining  surface  tensions, 
by  means  of  capillary  tubes,  is  subject  to  the  dis- 
advantage that  long  capillary  tubes  of  uniform  bore  are 
hard  to  find  as  well  as  to  keep  clean;  besides,  the  menis- 
cus is  subject  to  cooling  which  has  a  strong  effect  on 
the  surface  tension.  A  new  method  which  overcomes 
these  difficulties  was  described  in  two  papers  recently 
presented  to  the  Faraday  Society  by  Allan  Ferguson 
and  P.  E.  Dowson  of  Manchester  College  of  Technology. 
Instead  of  measuring  the  rise  of  the  liquid,  Ferguson 
and  Dowson  force  the  liquid  down  to  the  lower  end  of 
the  capillary,  dipping  vertically  into 
the  liquid,  and  they  measure  the  pres- 
sure required  for  this  in  a  suitable 
manometer.  The  liquid  is  placed  in  a 
beaker  resting  on  a  movable  table. 
The  capillary  tube,  which  is  dipped 
into  the  liquid,  may  be  short;  it  is 
fused  to  another  glass  tube  leading 
over  to  a  mercury  bottle;  by  raising 
this  bottle  the  air  in  the  glass  tube 
forces  the  liquid,  which  had  risen  in 
the  capillary,  down  to  the  edge  of  the 
tube  at  the  point  where  the  meniscus  is 
formed. 

The  actual  measurement  is  trans- 
ferred to  a  U-tube  gauge,  branched  off 
from  the  horizontal  portion  of  the 
glass  tube.  Very  concordant  results 
have  been  obtained  by  this  reversed 
method,  and  the  fact,  noticed  by  Fer- 
guson, that  benzol  gave  a  surface  ten- 
sion of  29.6  dynes  per  centimeter 
when  examined  immediately  after 
purification,  but  a  higher  value  (29.9) 
after  a  day  or  so,  testifies  to  the  deli- 
cacy of  the  method. 

Benzol  is  hydroscopic  and  increases 
its  surface  tension  by  absorbing 
water. 
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Manufacturing-  as  Well  as  Statesman- 
ship Subject  to  Impractical  Idealism 

The  manufacturing  organization  should  he  thoroughly  sold  on  the  merits 
of  the  product,  but  it  should  temper  its  enthusiasm  for  perfection  with 
an  understanding  of  practical  production  methods  and  possibilities. 
Co-operation  saves  money.     Some    actual    instances    are    related    here. 

By  Norman  G.  Shidle 


THE  final  success  of  an  automobile  concern  rests 
upon  the  selling  of  its  product.  The  real  opinion 
of  the  car  held  by  members  of  the  manufacturing 
organization,  however,  is  an  important  factor  in  con- 
tributing to  that  final  success.  Most  manufacturers  have 
realized  the  importance  of  this  and  the  visitor  to  al- 
most any  automobile  plant  finds  the  entire  organization 
thoroughly  sold  on  its  product.  This  is  as  it  should  be, 
but  moderation  is  desirable. 

Statesmen  and  writers  have  been  accused  by  business 
men  of  "impractical  idealism."  There  is  such  a  thing  as 
impractical  idealism  in  the  manufacture  of  automobiles 
as  well.  Enough  is  as  good  as  a  feast.  It  is  well  to 
imbue  the  manufacturing  organization  with  the  necessity 
for  perfection,  but  care  must  be  taken  to  provide  that 
all  the  members  of  that  organization  recognize  what  is 
perfection  and  what  is  not;  that  they  understand  the 
practical  limitations  of  manufacturing  processes  as  well 
as  the  theoretical  elements  of  automobile  design. 

An  incident  occurred  recently  in  connection  with  a 
certain  car  that  illustrates  to  some  extent  the  dangers  of 
an  "over-sold"  manufacturing  organization.  The  body 
for  a  new  model  was  designed.  Presumably  all  the  fac- 
tors of  body  and  chassis  construction  were  carefully  con- 
sidered before  the  design  was  completed  and  the  fin- 
ished drawings  were  made  ready  for  production.  Much 
of  this  body  was  to  be  made  of  pressed  metal  and  the 
construction  of  expensive  dies  was  necessary. 

The  drawings  were  submitted  and  the  dies  made  up  by 
an  outside  concern.  Production  was  about  to  begin, 
when  the  manufacturer  decided  on  certain  minor  changes 
in  body  design.  The  expensive  dies  had  to  be  altered. 
Production  was  started  finally,  but  still  further  changes 
were  desired  by  the  manufacturer.  Production  was  de- 
layed and  the  expensive  dies  were  altered  again.  Prob- 
ably these  changes  in  design  were  deemed  necessary  by 
the  car  manufacturer  in  his  effort  to  make  a  car  "just  a 
little  better"  than  that  of  any  of  his  competitors.  Yet 
the  changes  did  cost  money,  and  to  some  whose  long  ex- 
perience might  constitute  them  competent  judges,  they 
did  not  seem  in  keeping  with  the  increased  cost. 

Another  instance  of  similar  nature  occurred  when  a 
certain  car  manufacturer  was  equipping  part  of  his 
product  with  disc  wheels  of  a  standard  make.  The  in- 
spection department  of  the  car  manufacturer  complained 
continually  concerning  the  quality  of  fit  of  certain  bolts 
on  the  wheels.  Finally  the  engineer  of  the  wheel  maker 
journeyed  half  way  across  the  continent  to  the  car 
manufacturer's  plant.  The  inspection  man  objected  that 
the  bolts  in  question  did  not  fit  snugly  and  perfectly  and 
desired  certain  changes  in  design. 


The  wheel  engineer  stated  that  this  was  the  standard 
wheel  that  was  being  made  in  quantity  and  that  any 
change  in  design  would  greatly  increase  the  cost.  He 
explained,  moreover,  that  the  bolts  in  question  would  fit 
properly  when  an  inflated  tire  was  placed  on  the  wheel. 
The  inspection  man  said  they  would  not.  The  wheel 
engineer  suggested  that  the  experiment  be  tried  to  prove 
his  statement.  The  inspection  man  said  that  it  would 
be  useless  to  do  that  since,  the  pressure  of  a  tire  would 
not  force  the  bolts  into  their  proper  place  and  refused 
to  make  the  experiment.  He  said  that  for  this  car  the 
thing  must  be  exactly  perfect  and  that  what  might  do 
for  others  would  not  do  for  them. 

Just  then  one  of  the  chief  executives  happened  along. 
The  wheel  engineer  explained  the  situation  and  again 
demanded  that  a  test  be  made.  The  executive  immedi- 
ately acceded  to  his  request.  A  tire  was  placed  on  the 
rim  and  pumped  up  with  a  hand  pump.  The  bolts  slipped 
neatly  into  their  proper  place  and  the  wheel  was  shown 
to  be  perfectly  constructed.  Even  then  the  inspection 
man  objected  that  there  was  probably  about  100  pounds 
pressure  in  the  tire,  which  was  more  than  the  ordinary 
tire  should  carry.  A  pressure  gage  was  applied,  how- 
ever, and  showed  the  pressure  to  stand  at  40  pounds. 

Had  it  not  been  for  the  insistence  of  the  wheel  engi- 
neer, the  entire  shipment  of  wheels  probably  would 
have  been  rejected  as  defective  and  unfit  for  use.  An 
organization,  apparently  green  in  the  particular  work, 
might  have  caused  considerable  trouble  and  expense  to 
the  company. 

Other  parts  makers,  as  it  happens,  had  similar  ex- 
periences with  this  same  organization.  Pieces  were  re- 
jected because  of  unimportant  abrasions  on  unexposed 
surfaces,  and  for  various  other  reasons,  none  of  which 
had  been  discussed  when  the  contract  had  originally 
been  made.  The  result  of  such  experiences  is  to  gener- 
ate some  ill-feeling  between  the  manufacturer  and  the 
parts  maker  and  to  increase  the  price  which  the  manu- 
facturer will  have  to  pay  for  future  orders  of  parts. 

It  is,  of  course,  the  undoubted  right  of  the  manufac- 
turer to  demand  whatever  quality  of  work  he  desires, 
but  there  is  a  practical  limit  to  what  can  be  expected 
for  a  reasonable  cost.  This  cost  can  often  be  lowered 
without  impairing  an  essential  feature  of  quality  if  the 
co-operation  of  the  parts  makers  is  solicited  and  a  fuller 
relation  of  confidence  is  established  throughout  the  oper- 
ations. 

Moreover,  it  is  obvious  that  as  the  degree  of  confi- 
dence between  the  manufacturer  and  the  parts  maker 
increases  the  many  petty  irritations  and  difficulties  will 
diminish.      As    suspicion    decreases,   minor   troubles   di- 
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minish  in  proportion.  A  big  truck  manufacturer,  for 
example,  was  telling  recently  of  the  men  which  his  or- 
ganization maintained  during  peak  production  times 
in  the  plants  of  various  parts  makers.  These  men  were 
there  as  inspectors  and  in  some  cases  almost  as  direc- 
tors on  the  manufacture  of  the  parts.  Every  care  had 
to  be  taken  that  defective  material  was  not  used  and 
that  the  parts  were  up  to  standard. 

"We  also  had  a  lot  of  parts  made  by  the  Blank  Com- 
pany," the  manufacturer  continued.  "No,"  in  answer 
to  a  question,  "We  didn't  have  a  man  there.  We  didn't 
need  to.    We  have  done  a  lot  of  business  with  them,  we 


know  them  and  they  know  us  well,  and  we  know  that  we 
can  depend  upon  them  to  do  the  job  in  every  way  as  well 
as  it  can  be  done." 

Money  can  be  saved  by  an  increase  in  confidence  and 
co-operation.  Every  manufacturer  knows  that  it  costs 
him  more  money  per  unit  to  deal  with  certain  firms  than 
with  others  even  though  the  quoted  price  on  the  article 
be  the  same.  Sometimes  this  is  the  fault  of  the  parts 
firm.  Sometimes,  however,  it  is  the  fault  of  the  manu- 
facturer. The  interdependency  of  the  various  units  of 
modern  industry  makes  co-operation  a  paying  proposi- 
tion and  a  practical  necessity. 


Restoration  of  Worn  Machine  Parts 


ANEW  process  for  building  up  worn  machine  parts, 
known  as  the  Fescol  process,  is  described  in  Engineer- 
ing. The  worn  part  is  built  up  by  depositing  on  it  a  coating 
of  nickel  of  suitable  thickness,  and  the  treatment  employed 
is  said  to  give  a  coating  so  adherent  that  it  is  practically 
impossible  to  remove  it  from  the  core  by  any  ordinary 
means.  The  process  is  due  to  R.  J.  Fletcher  of  London 
and  has  been  in  use  for  more  than  a  year. 

Parts  such  as  crankshafts,  spindles,  axles,  pistons  and 
similar  objects,  which  have  been  reduced  in  diameter  or 
rendered  oval  by  wear,  can  be  made  perfectly  serviceable 
by  depositing  the  nickel  where  necessary,  keyways,  screws 
and  other  parts  on  which  the  deposit  is  not  required,  being 
protected  as  will  be  explained  later.  Motor-car  engine 
cylinders  which  have  been  scored  by  the  wrist  pin,  and 
lathe  leading  screws  badly  worn  in  the  working  portion, 
are  other  examples  of  repairs  satisfactorily  effected  by 
the  process  at  a  small  fraction  of  the  cost  of  replacement. 

The  metal  deposited  has  good  wearing  properties,  its 
Brinell  hardness  number,  as  determined  by  tests  at  the 
National  Physical  Laboratory,  being  about  360  when 
coated  to  a  thickness  of  0.04  in.  on  a  steel  with  a  hardness 
number  of  298.  The  corresponding  figure  for  the  hard- 
ness of  a  mild  steel  having  an  ultimate  tensile  stress  of  32 
tons  per  square  inch  would  be  150.  The  adhesion  of  the 
nickel  coating  is  remarkable,  a  longitudinal  pull  of  11.95 
tons  having  been  found  necessary  to  shear  a  ring  of  nickel 
0.215  in.  wide  from  the  surface  of  a  steel  cylinder  1  in.  in 
diameter,  on  which  it  had  been  deposited.  These  figures, 
which  were  also  obtained  from  a  test  at  the  National  Phy- 
sical Laboratory,  indicate  that  the  adhesion  amounted  to 
17.6  tons  per  square  inch  of  adhering  surface. 

In  working  the  process,  the  article  to  be  treated  is  first 
placed  in  an  alkaline  electrolytic  bath,  in  which  all  traces 
of  grease  are  removed,  and,  after  rinsing  and  drying,  it  is 
dipped  bodily  into  a  bath  of  molten  wax.  The  wax,  which 
rapidly  cools  when  the  article  is  lifted  out  of  the  bath,  is 
then  removed  from  those  parts  on  which  the  deposit  is  re- 
quired and  left  adhering  to  the  other  parts.  The  article  is 
next  placed  for  a  few  minutes  in  an  acid  electrolytic  bath 
which  removes  any  metallic  oxides  from  the  exposed  sur- 
faces, renders  them  chemically  clean,  and  also  brings  them 
to  a  suitable  molecular  state  to  receive  and  retain  the  de- 
posit. This  acid  bath  is  an  essential  part  of  the  process, 
and  is  that  to  which  the  exceptional  adherence  is  due.  The 
nickel  depositing  bath,  to  which  the  article  is  then  trans 
ferred,  is  of  the  usual  composition,  and  is  worked  at  a 
temperature  of  about  85  deg.  F.  The  current  density  used 
is  about  15  amperes  per  square  foot,  and,  at  this  density, 
nickel  is  deposited  at  the  rate  of  about  0.001  in.  per  hour, 
so  that  if  a  deposit  Vn  in.  in  thickness  is  required  the 
article  must  remain  in  the  bath  for  over  five  days.     This 


slow  rate  of  deposition  is,  perhaps,  a  drawback,  but  it 
could  probably  be  improved  by  raising  the  temperature  of 
the  bath  and  also  by  agitating  the  objects  while  the  depo- 
sition is  proceeding. 


Summary    Concerning    the    Motorcycle 
and  Bicycle  Industry  in  1919 

A  PRELIMINARY  statement  of  the  general  results  of 
the  1919  census  of  manufacturers  with  reference  to 
the  motorcycle  and  bicycle  industry  has  been  issued  by 
the  Bureau  of  the  Census,  Department  of  Commerce.  It 
consists  of  a  detailed  statement  of  the  quantities  and 
values  of  the  various  products  manufactured,  prep3red 
under  the  direction  of  Eugene  F.  Hartley,  Chief  Statis- 
tician for  Manufactures. 

Reports  were  received  from  51  establishments  engaged 
in  the  industry  during  1919,  with  a  total  value  of  products 
of  $53,105,995.  At  the  census  of  1914  there  were  78  es- 
tablishments with  products  valued  at  $22,234,262.  Of  spe- 
cial interest  is  the  increase  in  the  production  of  bicycles, 
the  number  reported  in  1919  being  470,675,  as  compared 
with  299,029  in  1914,  an  increase  of  over  57  per  cent. 

In  1919,  9  establishments  were  located  in  Ohio,  8  in 
Massachusetts,  7  each  in  Illinois  and  New  York,  5  each  in 
Indiana  and  Wisconsin,  4  in  Pennsylvania,  3  in  Connecti- 
cut, 2  in  Michigan,  and  1  in  Washington. 

The  statistics  for  1919  and  1914  are  summarized  in  the 
following  statement.  These  figures  are  preliminary  and 
subject  to  such  change  and  correction  as  may  be  neces- 
sary from  a  further  examination  of  the  original  reports. 

Comparative  Summary  of  Statistics  for  the  Motor- 
cycle and  Bicycle  Industry,  1919  and  1914 


1919 


1914 


Number  of  establishments 51 

Value  of  products'   $53,105,995 

Motorcycles : 

Number     59,214 

Value     $16,176,055 

Bicycles: 

Number    470,675 

Value     $12,277,341 

Tricycles,  value    $625,522  ~| 

Motorcycle  parts,  including  de- 
livery and  side  car  attach.  .$10,646,480 

Bicycle  and  tricycle  parts  ....   $4,814,668 

All    other    products,    including 

repair  work $8,565,929 


78 
$22,234,262 

62,154 
$12,161,775 

299,029 
$3,757,318 


-   $6,315,169 


Mn    addition,    In    L919,    motorcycles   and    bicycles,    including   parts,    to 

Hi.      \. i.i     <u,i'ii.  ;  I  ;    u.-ro    produced    by    establishments    wii;as,-cii 

primariU    in   Hi,-  ninnul'actmv  of  oilier  products:   in  1914,  to  the  value 
of  $1  647.798  by   establishments  of  a  similar  character. 
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Four-Wheel  Brakes  Not  Too  Severe 
Editor,  Automotive  Industries: 

I  have  been  reading  with  a  great  deal  of  interest  your 
various  articles  regarding  the  use  of  four-wheel  brakes 
abroad,  and  have  noticed  in  your  issue  of  June  16  some 
letters  on  the  subject  from  prominent  American  automo- 
tive engineers. 

The  first  letter  from  W.  R.  Strickland,  chief  engineer  of 
the  Peerless  Motor  Co.,  headed  "The  Disadvantages  of 
Four-Wheel  Brakes,"  convinces  me  that  Mr.  Strickland  has 
had  no  experience  with  a  car  on  which  the  four-wheel 
brakes  are  properly  designed.  He  states  that  it  is  very 
uncomfortable  for  the  passengers  when  the  car  is  suddenly 
stopped. 

With  the  Uelage,  which  is,  of  course,  the  only  car  I 
know  anything  about,  I  claim  that  there  is  a  great  deal  less 
discomfort  in  short  stopping  than  would  be  possible  with 
any  car  having  two  wheel  brakes  only.  As  a  matter  of 
fact,  there  is  practically  no  tendency  to  throw  passengers 
forward. 

We  have  demonstrated  with  one  car  upward  of  24,000 
miles.  The  original  brake  lining  is  still  on  the  brakes  and, 
as  you  probably  know,  were  there  any  weaknesses  in  this 
braking  system  they  would  have  developed  long  since.  I 
can  assure  you  that  these  brakes  have  been  subjected  to  a 
great  deal  more  strain  than  would  be  the  case  under  nor- 
mal conditions,  and  yet  I  claim  we  can  stop  this  car  in  un- 
usually short  distances  with  a  great  deal  less  discomfort 
to  the  passenger  than  is  possible  under  any  other  braking 
system.  A.  A.  ROST,  President, 

Delage  Concessionaires  (U.  S.  A.),  Inc. 


Factors  Affecting  Fuel  Economy 

Editor,  Automotive  Industries: 

The  paper  entitled  Elements  of  Automobile  Fuel  Econ- 
omy, by  W.  S.  James,  read  at  the  summer  meeting 
of  the  S.A.E.,  was  so  comprehensive  in  its  nature  that 
some  of  the  salient  points  are  likely  to  become  absorbed 
without  full  appreciation.  The  average  user  perhaps  does 
not  realize  that  an  expenditure  of  power,  and  consequently 
of  fuel,  is  necessitated  in  order  to  drive  a  car  on  a  bumpy 
road  in  excess  of  that  required  for  a  smooth  road.  The 
magnitude  of  the  excess  can  be  measured  by  the  power  re- 
quired to  accelerate  vertically  the  mass  of  the  unsprung 
weight  and  some  proportion  of  the  sprung  weight,  the 
number  and  distance  of  the  accelerations  per  unit  time 
being  determined  by  the  nature  of  the  road  surface.  I 
have  found  that  loss  of  speed  of  the  car  in  a  horizontal 
direction  accompanied  an  increase  in  the  number  and  am- 
plitude of  vertical  motions  imparted  to  the  body  of  the  car. 
By  fitting  suitable  springing  devices  the  energy  previously 
expended  wastefully  was  turned  to  good  account. 

Does  not  much  of  the  fuel  wastage  in  every  day  life  re- 
sult from  driving  cars  and  their  occupants  vertically  as 
well  as  horizontally?  I  am  sure  of  it.  We  have  tables  of 
road  resistance  such  as  are  reproduced  in  Mr.  James'  valu- 
able paper,  but  we  would  also  like  to  have  some  definite 
data  as  to  the  effects  of  different  types  of  springing  upon 
fuel  consumption. 


I  have  measured  the  power  expended  upon  propelling  the 
various  parts  of  the  car  body  at  different  speeds  and  the 
resulting  cost  of  using  a  wind  screen,  etc.,  in  cents  per 
mile. 

These  costs  vary  very  considerably  not  only  from  mo- 
ment to  moment  but  from  day  to  day. 

Tests  of  one  car  I  have  made  on  the  track  show  at  30 
m.p.h.  and  different  weather  conditions  a  variation  in  re- 
sistance to  car  motion  from  125  to  180  lb.  For  this  reason 
it  becomes  difficult  to  make  accurate  deductions  based  upon 
road  or  track  measurements,  though  they  are  sometimes 
helpful. 

I  cannot  too  strongly  deprecate,  as  I  have  always  done, 
the  practice  of  some  engineers  of  placing  horsepower  out- 
put (in  a  pedestal  and  treating  all  other  considerations  as 
of  minor  importance.  How  often  has  the  fact  been  pointed 
out  that  the  maximum  power  is  seldom  if  ever  used,  and 
that  seldom  is  the  test  bench  performance  attained  in 
ordinary  usage  due  to  many  causes  which  need  not  be  gone 
into  here?  Mr.  James  and  Mr.  Nelson  have  helped  for- 
ward the  argument  in  favor  of  giving  a  better  considera- 
tion to  the  actual  requirements  in  service.  A  great  deal  of 
time  and  effort  is  expended  upon  futile  argument  or  upon 
the  third  place  of  decimals  while  there  remain  with  us 
major  problems  the  solution  of  which  would  help  forward 
the  objects  of  economy  to  a  much  greater  extent. 

If  fuel  were  not  so  cheap,  engineers  and  others  would 
be  more  careful  about  how  it  was  used. 

R.  W.  A.  Brewer. 


Metal-to-Metal  Clutch  Lubrication 

Editor,  Automotive  Industries: 

I  have  read  with  interest  Mr.  Chase's  article  on  Amer- 
ican and  British  practice  in  clutch  design. 

He  is,  however,  in  error  when  he  states  that  clutches  of 
the  type  shown  in  Fig.  18  as  used  on  the  Vauxhall  car 
must  needs  be  run  in  oil.  The  Vauxhall  clutch  has  been  in 
successful  use  since  1910,  the  only  lubricant  used  being 
powdered  graphite.  For  this  reason  the  somewhat  for- 
midable list  of  disadvantages  of  this  type  of  clutch  pre- 
sented by  Mr.  Chase,  do  not  exist. 

An  additional  advantage  of  the  metal-to-metal  disk  clutch 
is  that  no  provision  need  be  made  for  adjustments  of  the 
clutch  spring  pressure,  and  as  the  total  wear  after  pro- 
longed use  is  negligible,  there  is  also  no  necessity  for  pro- 
viding any  adjustment  for  the  position  of  the  clutch  pedal 
itself.  Lawrence  H.  Pomeroy. 

The  reference  to  the  Vauxhall  clutch  as  being  one  which 
runs  in  oil  is  evidently  in  error.  It  is  true,  however,  that 
metal-to-metal  clutches  require  lubrication,  graphite  being 
used  in  place  of  oil  in  this  case,  with  consequent  reduction 
in  the  coefficient  of  friction.  For  this  reason  a  greater 
number  of  plates  is  required  as  compared  to  fabric-faced 
disks  to  carry  a  given  torque  with  a  given  spring  pressure 
and  size  of  disk.  The  cost  and  the  spinning  weight  are 
therefore  higher,  hence  the  metal-to-metal  type  is  not  with- 
out disadvantages.  Some  other  makes  of  metal-to-metal 
clutches  use  oil  for  lubrication,  and  are  subject  to  the  other 
disadvantages  cited  in  the  paper  referred  to. — Editor. 


1442 


AUTOMOTIVE     INDUSTRIES 

THE  A  VTOMOBILE 


June  30,  1921 


Determining  a  Better  Basis  for  Wage 

Payments 

The  American  Federation  of  Labor  has  asked  its  executive  council  to 
attempt  to  determine  a  sound  basis  of  wage  adjustments.  Service 
rendered  by  individual  is  only  logical  basis,  but  practical  application 
must  come  slowlv.     Manufacturers  should  take  up  this  problem. 


By  Harry  Tipper 


nn 


HE  convention  of  the  American  Federation  of  Labor 
has  brought  forward  many  interesting  matters  for 
the  man  who  desires  information  on  the  general 
ideas  of  the  labor  leaders  prominent  in  that  body. 

The  importance  of  the  presidential  honor  in  this  organ- 
ization is  indicated  by  the  fight  which  took  place  for  a 
change  in  the  situation.  The  character  of  the  politics 
in  labor  organizations  is  indicated  by  the  character  of 
the  campaigning  and  some  of  the  statements  that  have 
been  made  regarding  the  support  of  the  candidates. 

The  political  character  of  these  organizations  is  very 
definitely  indicated  in  the  suggestions  of  resolutions,  in 
the  actions  of  the  various  committees  and  in  the  attempt 
being  made  to  have  the  American  Federation  of  Labor 
lend  the  strength  of  its  endorsement  to  proposed  legisla- 
tive matters,  matters  of  international  policy  and  matters 
of  general  political  character. 

For  the  industrial  executive,  however,  the  most  impor- 
tant items  are  those  dealing  with  the  policy  of  the  Ameri- 
can Federation  in  regard  to  industrial  matters. 

One  of  these  marks  a  departure  from  the  usual 
program  of  this  organization  and  is  interesting  be- 
cause of  its  admission  that  the  present  system  is  not 
satisfactory.  This  refers  to  the  method  of  fixing 
wages,  and  calls  upon  the  executive  council  to  inves- 
tigate the  manner  in  which  wages  are  fixed  with  a 
view  to  getting  a  better  basis  than  the  cost  of  living 
for  determining  wage  scales. 

"Fixing  wages  by  the  cost  of  living,"  the  executive 
council  report  said,  "brings  death  through  a  perpet- 
uation of  a  static  condition."  The  object  of  this 
investigation  is  stated  to  be  the  discovery  of  "a 
sounder  basis  for  our  social  life  as  a  whole."  Un- 
fortunately, the  American  Federation  of  Labor  is 
committed  to  uniform  scales  of  wages,  and  the  gen- 
eral tendency  of  the  movement  of  trade  unionism  is 
toward  uniformity  all  through  the  occupation,  irre- 
spective of  local  conditions. 

The  statement  has  been  made  in  these  articles  that 
the  cost  of  living  is  not  a  sound  basis  for  the  considera- 
tion of  wages,  and  to  this  extent  the  investigation  of  the 
Executive  Council  of  the  American  Federation  is  justi- 
fied in  its  proposed  examination.  It  is  hard  to  see  any 
possibility  of  a  sounder  method  of  adjusting  wages,  with 
the  tendency  definitely  developed  toward  uniformity 
along  these  lines.  There  is  evidence  of  an  incomplete 
examination  of  the  situation  in  the  statement  that  wages 
are  fixed  on  the  cost  of  living,  because  this  is  not  en- 
tirely true. 

Wages  have  been  fixed  by  the  available  "supply  and 


demand,"  and,  while  they  have  a  general  tendency  to 
agree  with  the  reasonable  requirements  to  maintain  life, 
the  particular  wages  in  any  occupation  have  been  the 
wages  which  the  manufacturer  was  obliged  to  pay,  either 
because  of  the  relation  between  supply  and  demand,  or 
because  of  the  power  of  the  organized  forces  among  the 
workers  in  that  industry. 

However,  the  fact  that  the  American  Federation  of 
Labor  is  to  conduct  an  investigation  into  wage  systems 
with  the  idea  of  suggesting  a  sounder  basis  is  quite 
important.  It  indicates  the  existence  of  general  dissatis- 
faction among  the  leaders,  not  only  with  wages,  but 
with  the  methods  of  computing  wages. 

Whether  the  conclusions  arrived  at  are  of  impor- 
tance or  not,  the  investigation  itself  will  undoubt- 
edly suggest  matters  that  will  be  of  advantage  to 
the  industrial  leader  in  his  study  of  the  wage  ques- 
tion. Of  course,  the  only  logical  basis  for  wages  is 
the  service  rendered  by  the  individual,  and  the  rela- 
tion between  that  service  and  the  social  advantage. 
There  is  no  hope  of  any  practical  application  of  this 
logical  ideal  in  the  immediate  future,  and  any  ad- 
justments of  the  wage  system  must  be  based  upon 
the  present  methods  of  determining  wages  and  the 
present  general  relations  between  the  different  occu- 
pations and  industries. 

The  fabric  of  industry  would  not  be  able  to  withstand 
any  severe  change  in  its  general  methods  of  develop- 
ment. It  can  be  improved  only  by  the  change  in  one 
detail  after  another,  so  that  the  machinery  will  continue 
to  function  through  all  the  changes  that  must  be  made. 

The  investigation  proposed  by  the  American  Federa- 
tion of  Labor  will  be  affected  by  the  practical  necessi- 
ties of  the  case.  It  is  not  likely  that  conclusions  reached 
will  depart  materially  from  present  practices,  and  for 
this  reason  any  suggestions  can  be  weighed  more  easily. 

The  practical  ability  of  the  labor  leader  to  sense  devel- 
opments as  they  become  visible  is  indicated  again  in 
this  proposed  investigation  of  wage  systems.  Manufac- 
turers have  been  aware  of  the  unsatisfactory  character 
of  wage  adjustments  and  the  necessity  for  better  meth- 
ods of  determining  wage  scales.  No  investigations  of 
importance  have  been  made  by  professional  organizations 
or  manufacturers'  associations. 

It  is  evident  that  new  considerations  must  be  given 
to  wage  systems  and  methods  of  wage  adjustment.  These 
studies  must  take  into  account  the  elements  affecting 
the  efficiency  of  the  individual  worker  and  the  extent 
to  which  they  are  related  to  the  wage  system.  The  elimi- 
nation of  the  fluctuations  in  the  efficiency  of  the  indi- 
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vidual,  the  increase  in  the  individual  efficiency  and  the 
decrease  in  the  waste  must  be  measured  in  connection 
with  any  examination  of  wage  systems  looking  to  sug- 
gested changes. 

It  is  unfortunate  that  professional  societies  and  manu- 
facturers' associations  have  done  nothing  along  these 
lines,  because  investigations  from  this  side  will  be  neces- 
sary before  any  practical  advance  can  be  made  in  the 
wage  systems  themselves. 

To  be  effective  the  reward  should  be  based  upon  the 
service,  it  should  satisfy  the  sense  of  justice,  increase 
the  incentive  for  improvement  and  develop  confidence 
in  the  future.  The  reward  must  suggest  safety  in  the 
permanence  of  the  work  and  the  removal  of  economic 
fear.  Any  moves  that  are  made  to  change  the  wage  sys- 
tems in  these  directions  will  have  a  beneficial  effect  upon 
industry  and  upon  the  relations  between  management 
and  labor. 

It  is  interesting  that  the  representatives  of  labor 
should  have  seen  the  necessity  for  this  investigation 
before  the  representatives  of  capital  and  manage- 
ment have  indicated  their  desire  to  improve  things 
along  this  line,  particularly  as  the  examination  of 
all  factors  is  necessary  to  any  just  conclusions. 


Industry  would  be  well  served  if  the  leaders  in 
professional  and  manufacturers'  organizations,  and 
the  leaders  of  labor  opinion  could  contribute  their 
influence  to  an  impartial  investigation  so  that  all  the 
elements  of  inefficiency  could  be  determined,  the 
practical  limitations  in  the  systems  examined  and 
the  possibilities  of  improvement  considered. 

The  present  investigation  proposed  by  the  American 
Federation  of  Labor  will  be  limited  by  the  traditions  and 
precedents  of  that  organization,  and  any  of  its  conclu- 
sions will  be  discounted  and  discredited  among  manu- 
facturers because  of  the  source  from  which  these  con- 
clusions come. 

A  great  deal  of  progress  could  be  made  if  the  leaders 
in  the  professional  and  manufacturing  groups  would 
religiously  study  all  suggestions  for  improvement,  no 
matter  where  they  came  from,  including  particularly  the 
investigations  to  be  carried  out  under  this  resolution, 
by  the  executive  council. 

Despite  the  difficulties  in  the  case  and  the  probable 
limitations  of  the  investigation,  this  proposed  examina- 
tion of  the  wage  systems  is  likely  to  be  the  most  impor- 
tant development  from  the  present  convention  of  the 
American  Federation  of  Labor. 


Classes  of  Research 


PROF.  LEONARD  BAIRSTOW,  speaking  recently  be- 
fore the  National  Union  of  Scientific  Workers,  dis- 
tinguished between  scientific  research,  applied  research, 
and  experiments  and  tests.  The  three  branches  naturally 
merge  into  one  another;  yet  Mr.  Bairstow's  main  defi- 
nitions will  be  accepted.  Scientific  research  had,  at  the 
time  it  was  carried  out,  no  industrial  bearing  at  all,  he 
considered.  A  long  period  might  elapse  between  the  work 
of  a  Faraday  or  Maxwell  and  the  stages  of  financial  bene- 
fit. Scientific  research  needed  an  atmosphere  of  complete 
freedom  from  the  anxieties  of  making  both  ends  meet; 
the  freedom  implied  communication  of  ideas  with  friends, 
unrestricted  by  national  boundaries.  Secrecy  was  ex- 
tremely undesirable.  Applied  research  had  at  the  outset 
a  definite  industrial  bearing  owing  to  the  difficulties  of 
manufacturing  processes.  The  work  was  allotted  to  re- 
search associations,  to  private  laboratories  and  to  Govern- 
ment departments;  whether  or  not  it  should  be  secret 
was  a  controversial  point.  With  certain  safeguards  the 
conduct  of  applied  research  could  be  materially  helped  by 
committees.  The  work,  if  worthy  of  the  name,  was  slow 
and  hazardous,  and  required  co-ordination.  By  experi- 
ments and  tests,  Mr.  Bairstow  indicated  the  work  neces- 
sary to  meet  a  specific  order  after  it  had  been  placed.  That 
work  was  of  little  general  value,  it  was  unsuitable  for 
committees,  and  generally  considered  was  confidential  and 
urgent.  For  the  routine  tests  of  finished  products,  pri- 
vate institutions  were  better  suited  than  highly-developed 
laboratories.  Very  special  tests  justified  a  certain  num- 
ber of  central  government  laboratories  empowered  to  issue 
certificates,  but  their  range  should  be  very  carefully  cir- 
cumscribed. "If  experiments  and  test  work  be  carried 
out  by  a  staff  also  allotted  to  applied  research,  the  latter 
will  suffer  and  tend  to  become  extinct  under  existing  sys- 
tems of  administration." 

Speaking  from  his  own  experience,  Professor  Bairstow 
pointed  out  that  applied  research  had  difficulties  in  keep- 
ing alive  in  an  establishment  which  used  the  same  staff 
for  experiments  and  tests.  The  latter  were  urgent,  re- 
search was  slow.    The  tendency  was  to  push  extra-experi- 


ment in  ahead  of  research  until  the  postponement  of  re- 
search was  indefinitely  prolonged.  In  order  to  keep 
research  alive  staff  and  apparatus  should  be  specially  pro- 
vided for  it.  Further,  the  administrator  responsible  for 
finance  had  an  additional  temptation  to  favor  tests  which 
produced  fees.  A  capable  committee  could  here  do  much. 
If,  however,  the  terms  of  reference  of  the  committee 
covered  both  tests  and  research,  the  temptation  to  secure 
immediate  results  might  prove  too  strong.  That  argu- 
ment against  intermingling  applied  research  and  experi- 
ments in  the  same  establishment  might  also  be  made  in 
the  case  of  universities,  though  it  carried  less  force  there. 


AN  interesting  opinion  on  motorcycle  racing  was 
expressed  recently  by  the  British  journal,  The  Motor 
( 'ycli .  Since  it  applies  here,  as  well  as  abroad,  the 
opinion  is  worth  quoting: 

"Does  racing  improve  the  breed?  Undoubtedly;  pro- 
vided that  the  means  by  which  races  are  won  can  be 
rendered  applicable  to  touring  machines  without  detri- 
ment to  reliability  or  comfort.  Such  events  as  the 
Tourist  Trophy  and  many  of  the  long-distance  races  at 
Brooklands  have  done  much  to  improve  the  cooling,  re- 
liability and  general  efficiency  of  the  touring  motor- 
cycle; but  what  of  the  short-distance  records?  Let  it 
be  understood  that  we  have  no  intention  of  disparaging 
the  fine  performances  which  have  been  accomplished 
over  short  distances.  On  the  contrary,  these  phenomenal 
speeds  are  most  interesting  and  instructive,  and  are 
productive  of  new  ideals  and  new  standards  of  perform- 
ance. At  the  same  time,  it  is  evident  that  some  of  these 
records  are  of  little  immediate  advantage  to  the  average 
motorcyclist,  since  they  are  incapable  of  being  sustained 
for  any  useful  period.  Provided  the  manufacturer  of  the 
record-breaking  machine  sefs  to  work  to  incorporate  the 
lessons  he  has  learned  in  his  touring  mounts,  well  and 
good;  but  if  he  merely  concentrates  on  obtaining  an  extra 
mile  per  hour  on  the  track  but  little  progress  will  be 
made." 
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Planning 


IT  sometimes  seems  as  though  manufacturers  do 
not  sufficiently  recognize  the  importance  of  the 
old  adage,  "Be  sure  your  right,  then  go  ahead."  Au- 
tomotive manufacturers  cannot  be  criticized  for  neg- 
lecting the  latter  part  of  the  admonition,  but  expen- 
sive design  changes,  made  after  dies  have  been 
constructed,  indicate  that  the  "be-sure-you're-right" 
part  is  not  always  appreciated. 

To  draw  a  design,  submit  it  to  the  parts  maker, 
allow  him  to  construct  expensive  dies  and  begin  pro- 
duction is  an  expensive  but  legitimate  part  of  manu- 
facturing. To  make  frequent  changes  in  that  design 
after  production  has  started  is  not  fair  either  to  the 
parts  maker  or  the  public.  Such  changes  are  some- 
times rather  arbitrary  in  character.  They  result  in 
men  being  thrown  out  of  employment,  human  hard- 
ships, production  losses,  increased  costs  and  increased 
selling  prices. 

All  of  these  things  are  to  the  detriment  of  indus- 
trial progress  in  general  as  well  as  to  the  manufac- 
turer himself.    Careful  planning  and  a  greater  degree 


of  co-operation  by  all  men,  companies  and  depart- 
ments concerned  will  aid  greatly  in  reducing  or  elimi- 
nating such  unnecessary  troubles  and  costs. 


Heat  Treatment  Here  Saves 
Trouble  Hereafter 

TWO  cases  have  recently  come  to  our  notice  in 
which  failure  to  properly  heat  treat  engine  parts 
during  the  process  of  manufacture  has  lead  to  serious 
difficulty  when  the  part  has  been  placed  in  service 
with  the  result  that  articles  possessing  real  merit 
have  been  blacklisted  and  will  long  be  condemned  as 
worthless,  whereas  a  little  intelligent  forethought  and 
care  in  development  would  have  enabled  the  makers 
to  benefit  through  recognition  of  intrinsic  value  of 
their  product. 

The  first  case  is  the  aluminum  piston.  Many  of  the 
failures  registered  by  pistons  of  this  material  were 
unquestionably  due  to  failure  to  heat  treat  the  piston 
prior  to  the  final  machining  operation.  As  a  result 
the  pistons  were  put  into  service  with  casting  strains 
unrelieved.  Under  the  influence  of  heat  in  the  engine 
the  casting  strains  were  relieved,  the  piston  warped 
and  much  trouble  resulted.  To  avoid  this  excessive 
clearances  were  sometimes  allowed.  Had  the  casting 
strains  been  relieved  by  heat  treatment  during  the 
manufacture,  the  effect  of  distortion  could  have  been 
canceled  by  later  machining. 

The  second  instance  has  to  do  with  the  tungsten 
steel  valve.  Some,  at  least,  of  the  manufacturers  who 
made  these  valves  reasoned  as  follows :  why  bother  to 
heat  treat  an  exhaust  valve  when  it  is  immediately 
subjected  to  high  temperature  when  put  in  service? 
So  many  such  valves  were  produced  without  heat 
treatment  and  placed  in  service.  Forthwith  they 
warped,  for  the  internal  strains  had  not  been  relieved 
and  were  quickly  destroyed  or  rendered  unfit  for  serv- 
ice until  refaced.  Obviously  the  warping  should  have 
been  brought  about  by  proper  heat  treatment  before 
the  final  machining  operation  in  production.  Failure 
to  do  this  has  resulted  in  prejudice  against  the  tung- 
sten valve,  though  valves  of  this  alloy  possess  consid- 
erable inherent  merit  and  perform  well  in  service 
when  properly  made. 

Similar  conditions  apply  in  the  manufacture  of 
other  parts  subjected  to  heat  or  sometimes  only  to 
vibration  during  service,  and  should  be  borne  in  mind 
by  the  manufacturer  if  he  desires  satisfactory  service 
from  his  product.  Particulars  of  interest  in  this  con- 
nection are  given  in  the  article  by  Dr.  Rosenhain  on 
Problems  and  Possibilities  of  the  Aluminum  Piston, 
which  appeared  in  the  recent  Engineering  Number  of 
Automotive  Industries. 


Recognizing  Essential  Factors 

<(TTI7HEN  employers  have  thoroughly  defeated 
VV  and  broken  the  union  organizations  —  if 
such  a  thing  is  possible — they  will  be  far  from  a 
solution  of  the  labor  problem.  The  essential  factors 
involved  in  human  relationships  lie  much  deeper  and 
are  much  more  complex  than  the  mere  battle  between 
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employers'  associations  and  union  organizations." 
This  is  the  opinion  of  a  superintendent  in  charge  of 
an  open-shop  plant  employing  more  than  one  thou- 
sand men. 

Similar  opinions  are  being  expressed  by  other  far- 
seeing  executives  in  various  parts  of  the  industry. 
The  purpose  of  a  labor  policy  is  to  get  better  quantity 
and  quality  production  through  the  gaining  of  co- 
operation and  enthusiastic  work  from  the  men.  The 
purpose  is  not  to  win  a  victory  or  fight  a  battle  to 
satisfy  the  employers'  pride.  In  the  long  run  it  will 
be  necessary  to  get  the  workers  to  go  along  with  the 
management  of  their  own  free  will.  Hard  times  will 
not  last  forever,  and  the  man  whose  only  incentive 
is  fear  of  unemployment  is  not  the  best  workman 
at  any  time. 

There  is  a  certain  manufacturers'  association  which 
meets  every  year  and  which  devotes  one  session  at 
each  meeting  to  a  discussion  of  the  labor  problem. 
These  labor  discussions  are  very  private;  no  steno- 
graphic notes  are  taken,  and  the  papers  read  are  not 
published.  The  entire  discussion  at  these  sessions 
centers  around  the  various  methods  of  righting  the 
unions,  the  use  of  "scabs"  during  strikes,  and  many 
other  practical  defensive  and  offensive  tactics  of  in- 
dustrial warfare.  To  judge  from  the  chief  speakers' 
ideas,  the  millennium  will  have  arrived  when  all 
unions  and  union  leaders  have  been  strung  up  to  lamp- 
posts. When  hard  times  frighten  labor  into  tem- 
porary submission,  a  note  of  jubilation  is  sounded 
and  progress  is  predicted.  When  times  are  good  and 
labor  comes  into  its  own,  there  is  weeping  and  wail- 
ing and  gnashing  of  teeth. 

The  attitude  and  tenor  of  discussion  of  this  manu- 
facturers' association  is  still  reflected  too  strongly  in 
certain  parts  of  industry.  Permanent  progress  to- 
ward solving  labor  difficulties  rests  in  a  study  of  the 
individual,  the  various  factors  influencing  his  life 
and  work,  and  achievement  lies  along  the  lines  of 
careful  study  and  thoughtful  experimentation. 


Needless  Waste  of  Lubricants 

A  MARE  of  careless  design  or  assembly  is  the 
pool  of  oil  left  on  the  garage  floor  or  roadway 
by  many  cars  even  though  they  be  new  and 
presumably  in  good  repair.  A  floor  pan  is  required 
in  many  cases  to  prevent  the  floor  of  the  show  room 
from  becoming  stained,  while  our  highways  are 
black  with  oil  dropped  from  cars  and  trucks  which 
use  them.  A  dollar  a  gallon  is,  one  would  think,  a 
rather  high  price  to  pay  for  road  oil,  yet  that  is  about 
what  the  average  motorist  pays  for  oil,  a  large  pro- 
portion of  which  is  ultimately  deposited  on  the  road- 
ways wherever  cars  are  used. 

This  would  be  bad  enough,  simply  because  it  repre- 
sents a  waste  which  is  in  large  part  preventable,  were 
lubricating  oils  cheap  and  the  natural  supply  unlim- 
ited, but  when  the  price  of  good  oil  is  high  and  the 
supply  decidedly  limited  the  waste  is  not  to  be  con- 
doned, especially  when  there  are  many  ways  of  mini- 
mizing if  not  eliminating  the  waste;  such  as  thrower 
rings  and  flanges,  felt  washers,  return  threads,  proper 
gaskets,  better  inclosure,  with  return  ducts  for  oil,  etc. 


It  is  rightly  considered  a  mark  of  poor  design, 
construction  or  repair  to  see  oil  leaking  from  any  ma- 
chine in  a  well-kept  shop  or  power  plant.  The  mere 
fact  that  in  the  modern  car  the  oil  leak  is  hidden  is 
no  excuse  for  continuing  a  design  known  to  be  de- 
fective in  this  regard.  This  is  a  subject  that  may 
well  receive  more  study  on  the  part  of  the  engineer- 
ing, production  and  service  departments  of  all  pro- 
ducers of  automotive  equipment. 


"Seek  and  Ye  Shall  Find" 

HAVING  once  taken  a  certain  side  of  an  argu- 
ment, it  is  a  common  human  trait  to  maintain 
the  justice  of  that  side  through  thick  and 
thin.  Sometimes  this  takes  the  form  of  trying  merely 
to  prove  that  the  other  side  is  wrong.  Frequently 
the  desire  to  win  the  argument  becomes  so  strong 
and  the  struggle  of  wits  and  resources  so  interesting 
that  the  actual  purpose  of  the  struggle  is  forgotten 
in  the  mix-up. 

The  relations  between  manufacturers  and  em- 
ployees have  arrived  at  this  stage  in  many  instances. 
Abuses  on  both  sides  have  had  the  effect  of  empha- 
sizing the  struggle  and  obscuring  its  purpose.  It  is 
easy  to  point  out  the  many  faults  of  organized  labor ; 
it  is  easy  to  cite  numerous  individual  instances  in 
which  the  attitude  and  actions  of  the  worker  have 
been  unfair.  To  do  this  merely  proves  that  the  way 
out  suggested  by  organized  labor  'is  not  feasible. 

In  reply  to  these  criticisms,  labor  leaders  oppose 
similar  statements  which  show  the  unfairness  of 
employers.  Both  sides  have  been  rather  successful 
in  convincing  their  owrn  groups.  But  the  fundamental 
aim  of  each  group  seems  to  be  to  win  the  argument 
with  the  other. 

Fundamentally,  that  is  not  the  problem  at  all.  The 
chief  aim  is  to  produce  permanently  harmonious  in- 
dustrial relations.  This  end  can  be  achieved  through 
seeking  for  truth,  for  basically  correct  facts,  and  for 
sound  interpretation  of  those  facts.  So  long  as  both 
sides  seek  and  interpret  facts  with  the  idea  of  simply 
proving  their  side  of  the  argument  little  progress 
can  be  made. 

In  his  recent  address  to  the  S.  A.  E.,  President  Bee- 
croft  quoted  Rene  Descartes,  the  French  philosopher, 
as  follows ;  the  thought  expressed  applies  equally  well 
to  the  attitude  necessary  in  considering  industrial 
relationships : 

"...  there  is  nothing  so  far  removed  from  us. 
as  to  be  beyond  our  reach,  or  so  hidden  that  we  cannot 
discover  it,  provided  only  we  abstain  from  accepting 
the  false  for  the  true  and  always  preserve  in  our 
own  thoughts  the  order  necessary  for  the  deduction 
of  one  truth  from  the  other." 

To  realize  this  ideal  fully  in  our  mental  processes 
may  be  impossible,  but  to  approach  the  problem  of 
human  relationships  with  that  thought  in  mind  will 
make  for  practical  progress ;  for  more  study  and  less 
propaganda;  for  more  analysis  and  less  argument. 
In  this  field,  especially,  we  are  still  uncertain  as  re- 
gards the  fundamental  facts  upon  which  to  base  ex- 
tensive action.  The  time  is  ripe  for  a  period  of 
analysis  and  experimentation. 
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I  Banker  Urges  Price  Stabilization  | 
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Big  Market  Waiting 
Final  Adjustments 

Gotham     Bank     President     Says 

Makers  Should  Assure  Present 

Priee  Values 


NEW  YORK,  June  28— Henry  H.  Bi- 
zallion,  president  of  the  Gotham  Na- 
tional Bank,  which  handles  the  accounts 
of  more  automobile  dealers  than  all  the 
other  banks  of  New  York  combined,  has 
written  a  letter  to  Alfred  Reeves,  gen- 
eral manager  of  the  National  Automo- 
bile Chamber  of  Commerce,  suggesting 
that  a  marked  advance  could  be  made 
in  the  stabilization  of  the  industry  if  car 
manufacturers  would  give  assurances 
that  present  prices  are  excellent  values 
and  that  no  more  changes  are  to  be  ex- 
pected unless  they  are  upward.  He  as- 
serts that  a  survey  made  by  the  bank 
indicates  that  there  is  substantial  pur- 
chasing power  available  for  motor  cars, 
but  that  buyers  are  waiting  for  the  final 
adjustment  of  prices. 

Reeves  has  asked  members  of  the  N. 
A.  C.  C.  to  comment  on  the  suggestions 
made  by  Bizallion,  whose  letter  follows: 
"June  25,  1921. 

"Dear  Sir — As  we  handle  more  auto- 
mobile merchants'  accounts  than  all 
other  banks  in  New  York  combined,  we 
are  deeply  interested  in  the  continued 
prosperity  of  the  retail  automobile  busi- 
ness. This  interest  is  very  direct  in 
that  many  of  these  dealers  have  been 
our   customers    for   the   past   ten   years. 

Glad    Adjustments    Orderly 

"Price  adjustments  in  the  automobile 
business,  the  same  as  in  other  lines  of 
industry,  were  inevitable,  and  we  are 
very  glad  to  see  that  these  adjustments 
came  in  much  more  orderly  fashion  than 
they  did  in  other  industries.  According 
to  your  price  lists  all  the  readjustments 
seem  to  have  been  accomplished  except 
for  a  few  announcements  that  I  under- 
stand will  be  made  around  July  1.  The 
object  of  this  letter  is  to  learn  whether 
you  have  any  assurance  from  manufac- 
turers that  all  price  readjustments  shall 
be  made  by  July  1,  so  that  the  public 
will  realize  that  the  new  prices  are  to 
continue   over  a   substantial   period. 

"Would  it  not  be  well  to  suggest  to 
all  manufacturers  that  while  no  guaran- 
tee may  be  necessary,  it  would  seem 
highly  important  to  the  prosperity  of 
the  retail  trade  that  manufacturers  en- 
deavor to  prove  to  the  public  that  the 
present  prices  are  excellent  values,  that 
in  some  cases  they  are  made  at  a  sub- 
stantial but  necessary  loss  during  the 
readjustment  period,  and  that  for  these 
reasons   no  further  changes  may  be  ex- 


pected unless  they  are  upward  ? 

"During  the  past  few  years  the  bank- 
ing fraternity  has  been  led  to  look  upon 
the  automobile  industry  with  the  great- 
est respect,  not  alone  because  of  its 
volume,  but  because  of  the  energetic 
manner  in  which  it  has  been  conducted 
and  our  high  appreciation  that  cars  and 
trucks  are  now  permanent  necessities  in 
our  American  life.  Banks  generally 
have  been  liberal  with  their  credits  to 
the  industry,  curtailment  coming  only 
in  a  few  districts  and  in  a  few  cases 
where  the  dealer  was  not  entitled  to 
credit,  irrespective  of  the  product  he 
was  selling. 

No  Loss  on  Dealer  Business 

"We  take  pride  in  the  fact  that  in  ten 
years  of  financing  automobile  dealers 
to  the  extent  of  many  millions  of  dol- 
lars, we  have  never  had  a  dollar's  loss, 
except  in  one  instance  where  fraud  was 
committed. 

"Our  interest  in  the  retail  selling 
field  has  led  us  to  make  a  survey,  which 
shows: 

"1.  That  there  is  a  substantial  pur- 
chasing power  available  for  motor  cars 
in  particular,  and  to  some  degree  for 
motor  trucks,  particularly  in  connection 
with  new  building  operations  that  are 
now  getting  under  way. 

"2.  Buyers  generally  are  waiting  for 
the  final  adjustment  of  motor  car  prices, 
to  be  assured  that  when  they  do  buy  the 
price  will  not  change  a  few  weeks  later. 

"3.  It  is  the  hope  among  dealers  that 
all  manufacturers  who  contemplate  price 
adjustments  will  do  so  promptly  and 
with  the  full  understanding  of  the  re- 
quirements of  the  next  six  or  eight 
months. 

"4.  While     guaranteeing     prices     may 

have    many    bad    features,    the    makers 

should    endeavor    to    impress    the    public 

with   the  new   values  in   motor  cars  and 

(Continued  on  page  1450) 


British  Car  Makers 

in  Market  for  Parts 

LONDON,  June  10  (By  mail)— The 
Rover  Co.  of  Coventry  has  established  a 
precedent  for  British  automobile  makers 
by  advertising  in  the  newspapers  for  bids 
on  practically  all  materials  used  in  the 
manufacture  of  its  8  hp.  light  car.  Hith- 
erto the  practice  in  the  British  automo- 
bile trade  has  been  to  invite  a  selected 
list  of  firms  to  bid.  In  some  cases  this 
does  not  insure  competitive  prices.  The 
conditions  require  ability  to  quote  close 
prices  and  guarantee  delivery.  There 
are  intimations  that  American  compan- 
ies might  find  it  to  their  advantage  to 
compete  for  the  reason  that  since  the 
war  British  manufacturers  have  found 
themselves  up  against  combinations  in 
the  castings  and  stampings  trade. 
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Mexican  Peace  Big 
in  Car  Opportunity 

Distrihuter  Predicts  Tripled  Sales 

^  ith  Continuance  of  Present 

Normal  Conditions 

NEW  YORK,  June  27— The  number 
of  automobiles  in  Mexico  to-day  will  be 
tripled  or  quadrupled  within  the  next 
two  or  three  years  in  the  event  that 
peaceful  conditions  continue  throughout 
the  Republic.  This  statement  was  made 
here  to-day  by  F.  G.  Canton,  the  dis- 
tributor in  Mexico  City  of  the  Cole,  Oak- 
land and  Cunningham  cars  and  Brock- 
way  trucks. 

The  greatest  drawback  to  increased 
use  of  automotive  equipment  in  that 
country  has  been  the  danger  in  driving 
outside  of  Mexico  City,  Guadalajara, 
Tampico  and  a  few  of  the  other  cities. 
Conditions  have  changed  so  materially 
in  recent  months,  Canton  stated,  that 
this  fear  is  being  overcome  and,  when 
all  parts  of  the  Republic  are  again  open 
for  motor  traffic,  a  great  gain  in  the 
number  of  cars  is  expected  because,  as 
Canton  added,  Mexico  has  need  of  the 
transportation  facilities  offered  by  the 
automobile. 

Road  construction  and  highway  im- 
provement during  the  last  six  or  seven 
months  has  been  greater  than  during 
any  similar  period  for  manv  years. 
Practically  all  of  the  streets  in  the  cap- 
ital have  been  put  in  good  repair  and 
the  highway  activities  outside  of  Mexico 
City  have  been  large. 

Canton  is  one  of  the  backers  of  the 
new  Association  of  Mexican  Automobile 
Importers  which  was  recently  formed  in 
Mexico  City  and  numbers  the  principal 
firms  engaged  in  automotive  trade.  The 
association  has  mapped  out  a  big  pro- 
gram for  the  next  few  years  and  it  is 
expected  that  co-operative  effort  will 
enable  the  dealers  of  that  city  to  over- 
come many  of  the  present  business  diffi- 
culties. 

WORCESTER    BUYS    STENMAN 

WORCESTER,  MASS.,  June  28— The 
Worcester  Electric  Tool  Corp.  has  taken 
over  the  business  formerly  conducted  by 
the  Stenman  Electric  Valve  Grinder  Co., 
Inc.,  the  Stenman  Electric  Tool  Co.  and 
the  Consolidated  Machine  Tool  Co.,  all 
of  Worcester.  The  Worcester  Electric 
Tool  Corp.,  which  was  organized  to 
take  over  the  three  concerns,  is  headed 
by  H.  P.  Gleason.  A.  G.  Sandberg  is 
treasurer,  J.  J.  Kelleher  is  sales  mana- 
ger and  Harold  Paine,  advertising  and 
service  manager.  The  principal  prod- 
ucts which  will  be  featured  for  the  pres- 
ent is  the  Hus-kee  service  tools  and  drills. 
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Congress  to  Impose 
High  Aluminum  Duty 


Fargo  Farmers  Get 
Impressive  Lesson 

Heat  Forces  Three  Teams  Out — 
One  Machine  Disabled — At- 
tendance Small 


FARGO,  N.  D\,  June  28— Forty  trac- 
tor outfits  and  ten  horse  outfits  started 
at  8  o'clock  this  morning  in  the  first 
national  tractor  demonstration  in  this 
country  in  which  a  fair  amount  of  work 
will  be  done  by  each.  There  is  a  ten- 
acre  plot  each  tractor  must  plow  and 
seed.  It  will  take  a  tractor  pulling 
three  plows  approximately  ten  hours  to 
do  the  work  and  some  with  six  plows 
expected  to  finish  in  half  a  day. 

The  ten-horse  outfits  were  not  en- 
tered by  the  Horse  Association  as  trac- 
tor makers  hoped  would  be  done,  but  it 
was  necessary  for  tractor  makers  to 
scurry  around  and  get  horse  entries. 
Officials  of  the  Horse  Association  re- 
fused to  be  drawn  into  a  contest  in 
which  tractor  makers  drew  up  the  rules 
without  consulting  with  them. 

The  horse  outfits  belong  to  local  far- 
mers who,  in  most  cases,  are  going  to 
fare  well,  as  some  tractor  makers  are 
presenting  them  with  machinery,  such 
as  plows,  harrows  and  other  tools  used, 
in  addition  to  approximately  $1,000  cash 
prizes.  It  is  questionable  if  any  com- 
parative results  of  horse  and  tractor  ef- 
forts will  be  given  the  authority  they 
should  carry. 

Only  26  different  makes  of  tractors 
are  competing,  as  compared  with  up- 
wards of  TO  makes  at  former  demon- 
strations, the  condition  of  the  times 
being  responsible  for  the  reduced  num- 
bers. The  most  important  makers  are 
present  except  Samson  and  Moline. 
Among  those  competing  are  Fordson, 
Cletrac,  Case,  Wallis,  Avery,  Interna- 
tional Harvester,  Bates,  Twin  City, 
Emerson-Brantingham,  Allis-Chalmers, 
leer,  Huber3  Gray,  Hart-Parr, 
Aultman-Taylor  Holt,  Rumely,  Lauson, 
Nilson,  Titan.  Townsend,  Reck  Island, 
Fox,  Liberty-Eagle  and  Grain  Belt.  The 
French  cultivator,  Souma.  which  takes 
the   place  of  a  plow  will   perform. 

Then-  is  a  growing  feeling  that  the 
•  ration  will  not  provide  as  good 
enst  figures  at  it  was  hoped.  The 
amount  of  fuel  used  and  the  time  re- 
quired will  be  obtained,  but  many  of  the 
factors  entering  into  cost  cannot  be  con- 
sidered. Each  tractor  must  be  handled 
by  one  man,  instead  of  a  group  of  men, 
as  at  some  former  demonstrations,  and 
the  tractor  operator  must  handle  the 
plow  without  anv  outside  help.  Repairs 
on  the  tractor  must  be  made  by  the  op- 
erator.     The    ground    to    be    plowed    is 


dead  level  and  is  a  black  gumbo,  covered 
knee  high  with  weeds.  Some  trouble  is 
expected  in  plowing  it  five  inches  deep, 
as  required. 

The  very  hot  weather  caused  three  of 
the  horse  outfits  competing  to  withdraw 
before  the  first  day  was  over. 

The  tractors  competing  gave  a  good 
performance,  all  starting  at  8  a.m.  and 
working  on  the  hardest  soil  ever  plowed 
in  a  national  demonstration.  Only  one 
machine  was  disqualified  for  breakage. 
This  was  a  Titan  which  had  a  defective 
driving  gear  that  could  not  be  repaired 
in  the  30  minutes  allowed  for  such  work. 

The  three  plow  tractors  finished  their 
10  acres  in  less  than  10  hours  and  com- 
pared with  the  six  horse  team  which 
pulled  only  two  plows  and  did  not  plow 
half  as  much,  they  gave  a  good  lesson  to 
the  farmers  on  the  great  economy  in 
motor   equipment. 

The  attendance  was  very  small  and 
even  worse  than  last  year.  The  novelty 
of  the  tractor  has  passed  and  whereas 
two  years  ago  several  hundred  specta- 
tors followed  the  Fordson  and  other 
popular  makes  across  the  fields,  scarcely 
half  a  dozen  showed  such  interest  to- 
day. Unless  the  attendance  picks  up  in 
the  last  two  days  of  the  demonstration 
it  scarcely  can  be  regarded  as  a  success, 
considering  the  cost. 

Dakota  farmers  are  not  yet  ready  to 
buy.  It  will  be  July  20  before  the  status 
of  the  present  crop  is  known  definitely 
and  farmers  intend  to  wait. 

N.  A.  C.  C.  Truck  Survey 
Shows  Farms  Big  Market 

NEW  YORK,  June  28— The  truck 
committee  of  the  National  Automobile 
Chamber  of  Commerce  has  completed 
its  survey  of  motor  trucks  in  use  on 
farms  in  the  states  of  Rhode  Island, 
Maryland  and  Pennsylvania.  The  data 
shows  that  in  Pennsylvania  on  186,863 
farms,  only  12,631  trucks  are  in  use  and 
that  there  are  only  11  counties  in  which 
there  is  no  need  for  more  trucks. 
Smaller  sizes  are  preferred.  In  Mary- 
land there  are  only  2817  farmers  who 
use  trucks.  Most  of  them  are  of  the 
1-ton  variety.  It  is  evident  that  motor 
vehicles  are  popular  in  Rhode  Island, 
because  1350  of  them  are  in  use  on  3500 
farms  in  Providence  and  Newport  coun- 
ties. It  is  stated  that  additional  trucks 
are  needed  in  Providence  County. 


DENY     STINNES     FIAT    PURCHASE 

NEW  YORK,  June  28— Reports  from 
Turin,  Italy,  state  that  officials  of  the 
Fiat  company  deny  that  Hugo  Stinnes, 
the  German  industrial  magnate,  has  pur- 
chased a  large  block  of  Fiat  stock.  It 
is  admitted  that  negotiations  for  the 
purchase  of  this  stock  were  in  progress 
but  are  said  to  have  been  abandoned. 


Will  Increase  Tariff  from  Two  to 

Five    Cents    Per     Pound 

on  Crude 

WASHINGTON,  June  27— It  appears 
that  the  appeal  of  the  National  Automo- 
bile Chamber  of  Commerce  to  the  House 
Committee  on  Ways  and  Means  for  low 
duties  on  aluminum  products  has  been 
unavailing.  It  is  stated  in  authoritative 
sources  here  that  the  permanent  tariff, 
which  the  committee  will  report  out  by 
July  5,  will  carry  a  duty  of  5  cents  per 
pound  on  aluminum,  aluminum  scrap 
and  alloys.  The  N.  A.  C.  C.  has  asked 
that  paragraph  143,  under  section  3,  be 
left  unchanged,  or  preferably,  taken  out 
entirely,  as  the  present  duty  is  2  cents 
per  pound.  It  was  contended  that  the 
manufacturers  of  automobiles  would  use 
more  aluminum  if  the  price  could  be  re- 
duced by  lower  tariff  rates. 

Under  the  Payne-Aldrich  Act,  the 
duty  on  this  material  was  7  cents  per 
pound,  and  in  the  Underwood-Simmons 
Act,  2  cents.  Aluminum  plates,  sheets, 
bars,  strips  and  rods  were  said  to  have 
been  given  a  duty  of  9  cents,  as  com- 
pared with  11  cents  carried  in  the  Payne- 
Aldrich  Act  and  3%  cents  in  the  Under- 
wood-Simmons law.  The  Ways  and 
Means  Committee  was  recently  informed 
that  the  total  production  of  aluminum  in 
the  United.  States  is  about  200,000.000 
lb.  per  year,  of  which  the  automobile  in- 
dustry consumes  approximately  1  no. linn, 
000  lb.,  or  60  per  cent. 

It  was  charged  that  the  Aluminum  Co. 
of  America  owns  and  controls  more  than 
90  per  cent  of  the  bauxites  in  the  United 
States  suitable  for  the  manufacture  of 
aluminum,  and  that  it  produces  approxi- 
mately 80  per  cent  and  consumes  about 
90  per  cent  of  all  the  aluminum  in  the 
United  States.  It  was  pointed  out  that 
if  the  duty  is  increased  the  foreign 
manufacturer  will  hardly  be  able  to  com- 
pete because  of  the  additional  custom 
charges  when,  with  the  margin  at  2 
cents,  duty  is  already  exceedingly  small. 


QUALITY  TIRE  MAKES  OKI  Kl; 

ANDERSON.  INO.,  June  27  —  Stock- 
holders of  the  Quality  Tire  &  Rubber 
Co.  have  voted  in  favor  of  a  proposal 
that  the  company  issue  bonds  to  the 
amount  of  $(500,000  and  that  present 
stockholders  take  $100,000  of  the  issue. 
Creditors  will  be  expected  to  take  the 
remainder  of  the  bonds  to  satisfy  their 
claims  and  the  subscription  of  the  stock- 
holders will  be  used  as  operating 
capital.  The  liabilities  approximate 
$500,000. 
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Parts  Business  Slow 
Despite  Car  Sales 

Heavy    Retail    Buying    Not    Yet 

Reflected  in  Orders  from 

Manufacturers 

NEW  YORK,  June  28— Notwithstand- 
ing the  almost  phenomenal  sales  of  mo- 
tor cars  at  retail  in  most  sections  of  the 
country,  the  excellent  trade  of  distrib- 
uters has  not  been  reflected  fully  in 
the  business  of  parts  and  accessory 
makers.  This  would  seem  to  indicate  that 
numerous  car  manufacturers  had  on  hand 
a  considerable  number  of  surplus  cars 
when  they  suspended,  in  a  large  measure, 
the  buying  of  materials  late  in  May. 

The  business  of  parts  makers  is  ex- 
ceedingly spotty.  Some  of  them  are  keep- 
ing fully  abreast  of  their  May  business 
while  others  report  there  has  been  a  sharp 
falling  off  in  orders.  Most  of  them  have 
two  or  three  motor  car  companies  which 
are  good  customers,  but  are  getting  little 
business  from  others  which  previously 
have  been  on  their  books.  It  is  probable, 
however,  that  the  latter  half  of  June 
will  show  a  greater  volume  of  business 
than  the  first  half. 

Reports  from  Detroit  and  other  cities 
are  to  the  effect  that  some  parts  plants 
which  had  contemplated  a  shutdown  at 
the  beginning  of  July,  ostensibly  for 
inventory  purposes,  will  continue  oper- 
ations through  the  month,  although  on 
a  reduced  scale.  Many  of  the  car  makers 
have  found  it  necessary  to  increase  their 
schedules  to  meet  the  demand  for  cars 
resulting  from  increased  sales  due  to 
price  reductions  and  this  ultimately  will 
reach  back  to  the  men  who  supply  them. 

It  is  certain  that  the  slowing  up  of 
the  industry  in  July  will  not  be  so  marked 
as  was  expected  a  month  ago.  Under- 
lying conditions  are  thoroughly  sound 
and  there  is  reason  to  believe  that  after 
the  middle  of  September  there  will  he  a 
steady  upward  trend. 

Credit  conditions,  especially  in  the 
smaller  cities,  are  not  entirely  satisfac- 
tory. While  the  banks  have  more  cash 
available  than  for  many  months,  they 
are  loaning  it  with  the  utmost  caution 
and  many  manufacturers  are  having  con- 
siderable difficulty  in  obtaining  funds 
with  which  to  finance  the  orders  they  are 
receiving.  There  is  a  tendency  on  the 
part  of  many  bankers  to  send  their 
surplus  funds  to  New  York. 

Parts  makers  generally,  however,  re- 
port collections  for  June  better  than  for 
any  month  this  year.  There  has  been  a 
continued  whittling  down  of  past-due 
accounts. 
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60  days  at  least,  according  to  General 
Manager  Fred  Glover.  Orders  are  com- 
ing through  every  day,  said  Glover,  and 
though  in  small  volume  are  sufficient  to 
keep  the  factory  working. 

The  same  is  true  of  Continental  Motors, 
which,  although  no  definite  closing  date 
had  been  fixed,  had  anticipated  a  slowing 
up  around  July  1  with  a  possible  tem- 
porary shut  down.  Vice-President  G.  W. 
Yeoman  said  the  plant  would  continue 
to  operate  on  the  present  basis  and  all 
indications  point  to  a  steady  demand. 
Yeoman  reiterated  his  statement  that 
the  company  would  operate  just  as  long 
as  compelled  to  by  incoming  orders  and 
from  time  to  time  might  shut  down  for 
two  or  three  day  periods,  though  no 
general  closing  down  was  anticipated. 
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New  Orders  to  Keep 

Timken  Plant  Operating 

DETROIT,  June  29— Decision  to  close 
the  Timken  Detroit  factory  for  a  month 
July  1  has  been  altered  as  the  result 
of  orders  coming  in  steadily,  which  will 
necessitate  operation  of  the  plant  on  the 
present  basis  of  1/3  normal  for  the  next 


Hupp  Favors  Short  Closings 

The  same  attitude  is  apparent  at  the 
Hupp  Motor  Car  Corp.  plant.  Hupp  has 
been  building  80  cars  a  day,  basing  pro- 
duction strictly  upon  sales  demand  and  it 
is  the  intention  of  Hupp  executives  to 
close  down  for  short  periods  from  time 
to  time  as  the  market  fluctuates.  Presi- 
dent Hastings  said  demand  is  brisk  and 
there  is  no  indication  to-day  that  the 
plant  will  have  to  slow  up. 

Employment  figures  for  the  last  week 
in  79  factories  in  Detroit  show  559  less 
men  at  work  than  during  the  week 
previous.  The  total  employed  was  109,- 
621  in  the  79  factories  which  includes 
practically  all  the  automobile  plants. 
Short  time  schedules  were  in  force  in 
25  concerns  which  were  working  6391 
men  on  an  average  of  21%  hours  weekly. 
The  figures  are  for  the  week  of  June  21. 

Upstate  concerns  appear  to  be  in 
good  shape  as  far  as  production  is  con- 
cerned, due  to  the  stimulation  in  sales 
as  a  result  of  the  price  cuts.  This  is 
true  particularly  of  the  Wilson  Foundry 
&  Machine  Co.  at  Pontiac.  Orders  bring- 
ing production  close  to  the  maximum  of 
last  year  are  reported  by  D.  R.  Wilson, 
general  manager. 

"We  passed  the  1000  mark  on  the  pay- 
roll last  week,"  said  Wilson,  "and  we 
are  so  busy  trying  to  keep  up  to  the 
demands  of  the  Overland  plant  that  we 
expect  to  be  compelled  to  work  a  Sunday 
shift.  Rush  of  business  at  the  Willys- 
Overland  plant  is  keeping  up,  and  re- 
serve orders  have  grown  to  such  an  ex- 
tent the  plant  is  assured  of  its  schedule 
through  August. 

"We  have  orders  to  turn  out  550  jobs 
a  day  and  that  number  is  going  through 
the  shop.  The  Overland  plant,  however, 
will  use  that  number,  so  we  have  little 
chance  of  getting  ahead  of  it.  This  will 
necessitate  our  working  on  Sunday.  We 
have  been  summoning  former  employees 
wherever  it  was  possible  to  locate  them, 
and  the  total  number  on  the  payroll  has 
been  substantially  increased  within  the 
last  two  weeks." 


Milwaukee  Plants 

to  Resume  July  1 

Accumulation  of  Finished  Stocks 
in  Factories  Now  Sold — Ex- 
pect  Steady  Demand 

MILWAUKEE,  June  27  —  Between 
July  1  and  5  there  will  be  a  general  re- 
vival in  the  operation  of  passenger  car 
factories  in  this  and  other  centers  of 
production,  while  at  the  same  time  some 
shops  which  have  been  virtually  closed 
down  for  a  number  of  weeks  will  resume 
work.  The  recent  accumulation  of  fin- 
ished stocks  has  been  worked  down  to 
the  point  where  new  production  is  nec- 
essary and  new  orders  from  distributors 
and  dealers  are  being  received  in  a  rel- 
atively generous  measure. 

The  trade  has  received  material  as- 
sistance in  moving  goods  by  the  recent 
price  reductions  and  this  good  influence 
is  being  passed  on  to  the  factories. 
Makers  of  parts  and  accessories  and 
general  equipment  are  proceeding  at  a 
fair  rate  of  output  and  expect  to  be  in 
position  to  make  steady  progress.  In 
general,  the  opinion  is  expressed  that 
with  the  resumption  after  July  1,  fac- 
tories will  be  able  to  run  steadily  until 
the  end  of  the  year  at  least. 

Business  and  Financial  Comment,  a 
monthly  review  of  local  industrial  and 
commercial  conditions,  issued  by  the 
First  Wisconsin  National,  the  largest 
bank  in  Milwaukee,  says  the  following 
concerning    the     automotive    industries: 

"With  one  or  two  exceptions,  business 
in  automotive  parts  and  accessories  fell 
off  in  May  compared  with  April.  Grati- 
fying as  the  gain  in  this  line  has  been 
during  the  spring  months,  the  business 
done  falls  40  or  50  per  cent  short  of  the 
same  months  last  year.  The  recent  and! 
rather  abrupt  decline  in  motor  car  sales 
is  to  a  considerable  extent  seasonal. 

"The  experience  of  the  spring  season, 
however,  has  shown  the  industry  that 
cars  were  priced  too  High  for  the  buying 
power  of  the  country.  The  letting  down 
in  prices  of  most  of  the  leading  com- 
panies may  bring  out  a  better  demand 
in  the  fall  selling  season,  especially  if 
general  business   revives. 

"The  tendency  of  prices  in  automotive 
lines,  to  a  large  extent,  hinges  upon  sta- 
bilization in  the  steel  industry.  De- 
mand for  motor  trucks  parallels  new 
construction  work.  Demand  from  that 
source  this  year  so  far  has  been  limited, 
as  the  carry  over  of  trucks  from  last 
year  is  nearly  sufficient  to  take  care  of 
needs  until  new  construction  of  all  kinds 
expands." 


FISK   ADDS  NIGHT  SHIFT 

CHICOPEE  FALLS.  MASS.,  June  27 
— The  Fisk  Rubber  Co.  has  added  a  night 
shift  of  300  men  to  its  force  and  has  in- 
creased the  day  force  by  250.  Increased 
demand  for  certain  sizes  of  tires  is  the 
reason  for  the   expansion  of  production. 


DODGE  LINES  UP  WITH  N.  A.  D.  A. 

ST.  LOUIS,  June  28— Following  the 
action  of  Charles  W.  Matheson,  sales 
manager  of  Dodge  Bros.,  in  recommend- 
ing that  all  Dodge  dealers  become  affili- 
ated with  the  National  Automobile 
Dealers'  Association,  General  Manager 
Harry  Moock  announces  that  there  are 
now  297  Dodge  dealers  enrolled. 


June  30,  1921 


AUTOMOTIVE     INDUSTRIES 

THE   AUTOMOBILE 


1449 


Durant  Sold  Ahead 
on  Eastern  Output 

Orders    for    20,000    Schedule    at 

Long  Island  Plant  Placed — 

Car  Details  Given 

NEW  YORK,  June  28— Production  of 
the  new  Durant  car  will  be  started  at 
the  Long  Island  City  plant  about  Aug.  1. 
It  is  understood  that  approximately  20,- 
000  orders  for  the  car  already  have  been 
received  from  the  Eastern  territory. 
This  will  keep  the  plant  running  at  full 
capacity  for  a  year.  Experimental  work 
on  the  four-cylinder  car,  which  will  sell 
for  $890,  has  been  completed  and  it  is 
practically  ready  for  inspection. 

One  of  the  main  advantages  of  the 
car,  its  makers  contend,  is  the  low  main- 
tenance cost  which  will  result  from  the 
remarkable  accessibility  of  its  various 
parts.  Another  point  in  its  favor  is  said 
to  be  the  unusual  number  of  refinements 
in  body  design.  More  than  the  usual 
amount  of  leg  room  is  provided  in  the 
front  seats  and  the  same  is  true  in  the 
rear.  The  car,  which  will  weigh  2:!0<) 
lb.,  fully  equipped,  will  be  rated  at  24 
hp.  and  will  develop  a  speed  of  50  m.p.h. 
on  a  level  road.  Tests  have  demon- 
strated that  it  will  average  17  miles  per 
gallon  of  gasoline. 

One  of  the  principal  features  of  the 
chassis  construction  is  the  use  of  two 
tubular  struts  between  the  cross  frame 
members.  These  are  used  not  only  to 
stiffen  the  frame  and  take  out  a  good 
deal  of  the  weave,  but  are  also  used  in 
place  of  the  exhaust  pipe  and  muffler. 
These  simply  act  as  an  expansion  cham- 
ber and  there  are  no  baffle  plates  used 
in  the  construction. 

Special   Continental  Engine 

The  engine  is  a  four-cylinder  block 
type,  made  by  Continental  especially 
for  the  Durant  car.  The  valves  are  of 
the  overhead  type,  are  inclosed,  and  the 
exterior  of  the  engine  is  very  smooth 
and  clean.  Ignition  is  by  a  battery  sys- 
tem and  the  coil  is  mounted  on  top  of 
the  timing  gear  case.  Servicing  has 
been  very  carefully  considered  and  all 
the  members,  including  engine,  clutch 
and  gearbox,  can  be  removed  without 
disturbing  any  of  the  other  members. 
The  oil  pump  is  of  the  rotary  type,  very 
small,  and  is  on  the  outside  of  the  crank- 
case  at  the  right,  with  the  water  pump 
on  the  left  side.  Aside  from  these, 
and  the  coil,  there  is  practically  nothing 
on   the  outside  of  the  engine. 

The  clutch  is  of  the  plate  type,  with 
a  single  steel  disk,  which  is  slotted,  to 
allow  for  expansion  under  heat  and  pre- 
vent warping  of  the  plate.  The  plate 
has  a  molded  asbestos  floating  ring  on 
each  side,  and  the  entire  assembly  is 
taken  out  by  taking  the  cap  screws  out 
of  the  cover  plate,  which  carries  also 
the  expanding  fingers. 

The  instruments  are  mounted  on  a 
sheet  steel  instrument  board,  painted, 
varnished  and  grained  to  represent  Cir- 


TWO  NATIONAL  SHOWS 
ARE  SET  FOR  JANUARY 

NEW  YORK,  June  27— Dates 
for  the  1922  New  York  automobile 
show  have  been  tentatively  fixed 
for  Jan.  7  to  13.  The  show  will  be 
held  in  .Madison  Square  Garden. 
The  Chicago  show  will  open  in  the 
Coliseum  Jan.  28. 


cassian  walnut  to  correspond  with  the 
rest  of  the  woodwork.  The  steering 
wheel  is  solid  walnut  and  the  spider  is 
partly  aluminum  and  partly  walnut,  giv- 
ing a  very  handsome  appearance.  Up- 
holstery is  in  real  leather. 

The  axles  are  fitted  with  Timken 
bearings,  and  the  rear  is  of  the  three- 
quarter  floating  type.  The  carburetor 
is  a  Tillotson.  Springs  are  semi-elliptic 
and  the  extra  tire  carrier  on  the  rear  is 
so  mounted  as  to  make  a  very  stiff  job. 
The  tires  are  31  x  4  and  are  on  artillery 
wood  wheels. 

The  body  appointments  are  very  well 
looked  after  and  there  are  pockets  in 
each  door,  each  one  accommodating  the 
curtain  which  goes  directly  above  it. 
The  rear  deck  is  double,  with  the  straps 
concealed  between  the  plate  glass  rear 
window. 


Warner  to  Reincorporate 
as  Delaware  Corporation 

TOLEDO,  June  27— Preliminary  notice 
of  the  dissolution  of  the  T.  W.  Warner 
Co.  of  Muncie,  Ind.,  has  been  filed  at  In- 
dianapolis preparatory  to  turning  over 
the  assets  of  the  Indiana  company  to  a 
new  corporation  of  the  same  name  which 
will  be  incorporated  under  the  laws  of 
Delaware.  Explaining  the  plan  to-day, 
T.  W.  Warner  said: 

"Our  business  has  been  enlarged  to 
such  an  extent  that  new  corporate  pow- 
ers were  needed.  We  will  be  affiliated 
with  Durant  Motors,  Inc.,  but  will  not 
become  a  corporate  part  of  it  for  some 
time  at  least.  Manufacture  of  parts  for 
the  new  Durant  car  is  going  forward 
and  production  is  increasing  from  week 
to  week." 


DURANT  IN   NEW  QUARTERS 

NEW  YORK,  June  28— W.  C.  Durant 
and  the  headquarters  organization  of 
Durant  Motors.  Inc.,  is  now  settled  in 
its  permanent  location  on  the  eleventh 
floor  of  the  new  Gotham  National  Bank 
Building  at  Broadway  and  Fifty-ninth 
Street.  Admirers  of  Durant  signalized 
the  move  by  sending  him  quantities  of 
flowers,  which  greeted  him  when  he 
reached   his   office   Monday  morning. 


GERMAIN    DENIES    REPORT 

DETROIT,  June  28— Leon  R.  Ger- 
main, vice-president  of  the  Old  Motor 
Works,  denies  that  he  will  resign  to 
join  Edward  Ver  Linden,  former  presi 
dent  of  Olds,  in  the  development  of  the 
Durant  ?<Iotors  of  Michigan,  in  Lansing. 


Overland  to  Make 
12,000  Cars  in  July 

Sales  for  Month  to  June  15  Re- 
ported 18,000— Other  Toledo 
Plants   Busy 

TOLEDO,  June  27— The  automotive 
business  increase  which  has  forced  the 
enlargement  of  working  forces  at  the 
Electric  Auto-Lite  Corp.,  the  Champion 
Spark  Plug  Co.,  and  has  necessitated 
the  working  of  a  night  force  at  the  plant 
of  the  Mountain  Varnish  Co.,  was  em- 
phasized when  Willys-Overland  officials 
gave  out  the  word  that  the  July  pro- 
duction schedule  was  for  12,000  cars  as 
a   minimum. 

If  production  can  be  speeded  up  as 
the  month  rolls  along  it  will  top  this 
number  by  several  hundred.  And  then 
orders  will  not  be  met.  In  June  the 
Overland  has  gone  far  in  building  up 
its  organization.  Production  of  cars 
for  the  month  was  fully  100  per  cent 
above  the  number  turned   out  for   May. 

Sales  Manager  A.  C.  Barber  announced 
this  week  that  the  Overland  sales  from 
May  16  to  June  15  had  amounted  to  18,- 
000  cars.  Actual  delivery  in  the  first 
two  weeks  of  June  exceeded  6500  cars, 
according  to  his   report. 

For  the  first  time  in  months  the 
Willys-Overland  Co.  is  advertising  for 
all  kinds  of  mechanics.  They  are  being 
absorbed  into  the  forces  at  the  plant 
here  at  the  rate  of  about  200  a  day.  A 
drive-away  of  150  cars  on  Friday  illus- 
trated the  way  things  are  going.  Of 
these  cars  35  went  to  Columbus  and  25 
to  Cincinnati  and  the  rest  to  intermedi- 
ate and  smaller  towns. 

The  Mountain  Varnish  Co.  is  practi- 
cally a  subsidiary  of  the  Overland.  The 
calls  for  paint  and  varnish  for  the  auto- 
motive trade  has  forced  the  plant  to  get 
into  top  speed  production  this  week. 

The  Auto-Lite  factory  here  has  been 
crowded  with  work  for  more  than  a 
month  and  it  is  noticing  a  gradual  in- 
crease every  week. 


Overland  Priee  Change 

Creates  Business  Rush 

PHILADELPHIA,  June  25  —  Passen- 
ger cars  are  being  shipped  by  factory 
to  Philadelphia  in  large  numbers,  which 
promises  well  for  the  industry. 

For  instance,  the  Overland-Harper  Co., 
according  to  II.  B.  Harper,  president,  is 
enjoying  an  increase  of  more  than  40 
per  cent  over  the  business  done  for  this 
period  in  1920  and  a  70  per  cent  increase 
over  that  done  in  the  corresponding 
period  of  1919.  Since  the  price  reduc- 
tion, Harper  says,  orders  are  coming  in 
so  fast  that  they  cannot  be  filled.  A 
solid  trainload  of  Overlands  and  Willys- 
Knights  has  arri\  ed, 

"The  first  eight  days'  business  in  June 
is  the  greatest  for  the  period  that  I  have 
ever  had,"  said   Harper. 

Ninety  per  cent  of  the  cars  on  the 
way,  added  Harper,  are  promised. 
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June  Sure  to  Lead 
Year's  Sales  to  Date 

New  York  District  Far  Behind  on 

Deliveries — Summer  Outlook 

Improved 

NEW  YORK,  June  27  — This  month 
unquestionably  will  be  the  biggest  month 
of  the  year  to  date  in  passenger  car 
sales  in  the  metropolitan  area.  Cars  on 
which  recent  substantial  reductions  were 
made  are  selling  heavily  and  others 
whose  reductions  were  announced  in 
May,  have  not  yet  lost  entirely  the  im- 
petus given  by  lower  prices.  Business 
as  the  month  closes  indicates  that  the 
July  and  August  let-down  in  sales  will 
not  be  any  more  serious  proportionately 
than  it  has  been  in  past  years.  Prac- 
tically all  dealers  expect  sales  to  drop 
off  materially  during  those  two  months, 
but  that  is  a  perfectly  natural  condi- 
tion in  any  community  which  is  intensi- 
fied in  New  York  by  the  fact  that  a  large 
percentage  of  the  people  who  own  or  are 
able  to  own  automobiles  spend  the 
heated  months  out  of  town. 

Buick,  Studebaker  and  Dodge,  whose 
salesrooms  have  been  flooded  with  or- 
ders since  their  recent  'reductions  were 
announced,  are  still  considerably  behind 
on  deliveries  and  some  of  their  disap- 
pointed customers  are  turning  to  other 
makes  of  cars,  which  is  helping  business 
generally.  Maxwell  ran  behind  on  de- 
liveries in  May  but  has  been  able  to 
catch  up  this  month. 

In  Brooklyn,  where  some  of  the  motor 
car  establishments  rival  those  of  New 
York  proper  in  importance,  sales  have 
been  heavy  throughout  the  month.  Deal- 
ers there  are  also  having  a  fairly  lively 
service  and  accessory  business. 

The  Bronx  and  Westchester  Counties 
and  Newark,  N.  J.,  also  report  big  sales. 

Richmond  County,  which  comprises 
Staten  Island,  lying  in  New  York  har- 
bor, has  had  a  fine  May  and  June  busi- 
ness in  practically  all  lines.  Buick, 
Overland  and  Ford  dealers  are  oversold 
and  are  forced  to  ask  customers  to  wait. 

Motor  truck  business  in  the  metropol- 
itan area,  which  was  not  as  good  in  May 
as  it  was  in  April,  is  picking  up  again. 

The  used  car  business  has  been  seri- 
ously affected  by  repeated  reductions  in 
new  car  prices  and  the  public  is  show- 
ing a  hold-off  attitude.  A  fair  number 
of  sales  are  being  made  but  in  many 
cases  these  are  at  a  sacrifice,  owing  to 
sudden  new  car  reductions  depreciating 
values  of  used  cars  in  dealers'  hands. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

much  better  shape.  My  swing  out  to  the 
Pacific  has  shown  me  that  already  buy- 
ing has  become  much  better  and  that  the 
interest  in  motor  cars,  the  growing  ten- 
dency to  regard  the  automobile  as  an 
essential  part  of  our  economic  structure 
is  just  as  great." 
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FAR  WEST  OUTLOOK  BETTER 

RACINE,  WIS.,  June  27— John  Tainsh, 
general  sales  manager  of  the  Mitchell 
Motors  Co.,  Racine,  Wis.,  has  returned 
from  a  tour  of  investigation  of  business 
conditions  and  prospects  along  the  Pa- 
cific Coast.  Concerning  his  findings  he 
said:  "Things  look  decidedly  better  in 
the  Far  West  and  Pacific  slope  and  I 
feel  sure  that  within  a  few  weeks  the 
whole    automotive    industry    will    be    in 


Bank  President  Urges 

Quick  Price  Action 

(Continued  from,  page  1446) 

to  show  that  the  industry  has  now  been 
stabilized  after  these  midseason  price 
changes,  that  no  more  changes  are  prob- 
able, and  moreover,  that  if  there  should 
be  any  further  price  changes  it  would 
more  than  be  offset  by  the  reduced  value 
of  the  car  which  the  average  buyer  now 
has  to  trade. 

"From  our  survey  of  the  field  it  would 
appear  that  the  new  prices  represent 
extraordinary  values  in  motor  cars,  be- 
cause they  are  so  little  above  the  pre- 
war prices,  to  say  nothing  of  the  fact 
that  many  of  these  new  models  are  bet- 
ter equipped,  better  made  and  better 
finished  than  the  products  of  five  years 
ago. 

"While  I  appreciate  the  difficulty  of 
concerted  action  by  nearly  two  hundred 
manufacturers  of  motor  cars  and  motor 
trucks  in  an  industry  as  big  as  yours, 
the  National  Automobile  Chamber  of 
Commerce  has  been  such  a  constructive 
force  for  so  many  years  and  the  auto- 
mobile industry  is  in  so  much  better 
shape  than  the  majority  of  trades  in 
this  country,  that  I  hope  your  organiza- 
tion will  undertake  to  convey  to  its  mem- 
bers some  of  those  things  which  I  am 
prompted  to  suggest  because  of  our  high 
interest  in  the  motor  car  sales  in  the 
eastern   territory. 

"Can  you,  or  through  you,  can  the 
manufacturers,  give  us  any  assurance  of 
a  continuation  of  operations  by  the  man- 
ufacturers on  the  present  basis  of  prices 
and  values?  Some  certainty  along 
these  lines  will  materially  help  the 
dealer  in  his  plans  for  maintaining  his 
organization  and  sales  work  that  would 
permit  broader  plans  for  financing  his 
requirements  on  the  part  of  banks  and 
ultimately  be  for  the  best  interest  of  the 
public,  the  manufacturer  and  the  re- 
tailer. 

"Please  be  assured  of  the  readiness  of 
our  bank  to  render  every  possible  as- 
sistance in  the  solution  of  this  problem 
for  further  stabilization  of  the  automo- 
bile industry." 


FORT  WAYNE  BUSINESS  GOOD 

FORT  WAYNE,  IND.,  June  27— 
While  the  automobile  business  in  this 
city  is  not  as  good  as  it  was  a  year  ago, 
the  leading  dealers  seem  to  be  pretty 
well  satisfied  with  the  business  they  are 
doing  under  present  conditions. 

S.  F.  Bowser  &  Co.,  pump  manufac- 
turers, have  put  on  a  night  shift  of  sev- 
enty men  and  the  Wayne  Oil  Tank  & 
Pump  Co.  has  been  working  overtime 
for  some  time.  The  Dudlo  company, 
manufacturer  of  magnet  wire,  is  also 
showing  a  good  increase. 


Fall  Outlook  Cheers 
Cleveland  Dealers 

Feeling  Unanimous  for  Profitable 

Business — Buying  Starts  in 

Rural  Communities 

CLEVELAND,  June  2&— Cleveland 
retail  automobile  dealers  are  a  unit  in 
saying  that  the  business  so  far  in  June 
is  better  than  it  was  in  May.  A  great 
many  of  the  dealers  visited  said  that 
the  record  for  June  this  year  is  better 
than  it  was  a  year  ago.  Others  made 
the  statement  that  deliveries  of  cars  for 
the  first  six  months  of  this  year  are 
greater  than  a  year  ago  in  the  same 
period,  and  their  net  profits  are  running 
higher  this  month  than  in  June,  1921. 

The  big  point  about  the  Cleveland  re- 
tail dealer  is  that  he  is  cocky  about  his 
prospects  for  the  next  six  months. 
Every  man  along  Euclid  Avenue  is  dead 
certain  that  he  is  going  to  enjoy  better 
business  the  next  six  months  than  he 
did  a  year  ago;  in  fact  he  expects  to  go 
way  ahead  of  the  figures  for  the  last 
half  in  1920. 

Wholesale  dealers  have  been  cheered 
by  an  increased  demand  by  Ohio  farmers 
for  cars.  They  are  buying  better  than 
they  did  earlier  in  the  year.  The  crops 
are  soon  to  be  harvested  and  that  is  said 
to  have  an  influence  on  the  market. 
Dealers  in  small  towns  throughout  the 
Buckeye  State  are  coming  here  more 
frequently  for  cars  this  month  than  they 
did  in  May  or  in  June  a  year  ago.  Long 
strings  of  new  cars  that  are  being  driven 
away  may  be  seen  daily  on  the  streets. 

WESTERN  SUPPLY  ADDS  STORES 

SEATTLE,  June  27  —  The  Western 
Auto  Supply  Co.,  operating  a  large  chain 
of  automobile  tire  and  accessory  stores 
in  the  western  half  of  the  United  States 
and  capitalized  at  $3,000,000,  has  just 
completed  negotiations  for  the  purchase 
of  the  eight  large  stores  owned  and  op- 
erated by  the  Autoparts  Supply  Co.,  a 
half-million-dollar  corporation,  operating 
in  Seattle,  Portland,  Tacoma,  Spokane, 
Yakima,  Bellingham,  Walla  Walla  and 
Boise. 

For  the  present  the  stores  of  the  Au- 
toparts Supply  Co.  will  be  operated  as 
a  subsidiary  company,  and  there  will  be 
no  radical  change  in  management  or 
personnel. 


PREMIER    SEES    CLOSED    DEMAND 

INDIANAPOLIS,  June  27— H.  E.  Doty, 
sales  manager  of  the  Premier  Motor 
Corp.,  believes  closed  body  jobs  will  in- 
crease during  the  present  year  and  will 
be  in  greater  demand  next  year  than  ever 
in  the  history  of  the  industry.  Because 
of  this  belief,  production  schedules  at 
the  plant  have  been  changed  so  that  now 
about  40  per  cent  of  the  cars  produced 
are  closed  cars.  According  to  Doty,  or- 
ders during  the  past  month  or  six  weeks 
indicate  a  decided  change  to  this  type  of 
body 
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Plentv  of  Business 

J 

Reported  in  Kansas 

Principally   Matter   of   Salesman- 
ship— Price   Cuts    Encourage 
Dealers — Harvest   Near 

TOPEKA,  KAN.,  June  25 — Business  in 
Kansas  in  largely  a  matter  of  what  the 
dealers  make  it.  Live  dealers  everywhere 
are  selling  cars,  and  this  does  not  mean 
necessarily  dealers  in  cars  whose  prices 
have  been  slashed  in  the  present  re- 
ductions. There  appears  to  be  business 
where  it  is  properly  gone  after,  even  in 
the  oil  producing  section  of  the  State, 
which  is  now  in  considerable  of  a  slump 
due  to  low  crude  prices. 

General  business  in  the  northern  part 
of  Kansas  is  in  better  condition  than  in 
the  southern  oil  territory.  Whatever 
sales  resistance  there  is  in  this  section 
is  being  dispelled  by  the  live  dealers. 
There  are  some  complaining  of  lack  of 
business  and  a  few  who  speak  of  cutting 
into  some  other  line  after  July  1,  but 
most  dealers  are  keeping  busy. 

Wheat  is  in  good  shape  in  practically 
all  sections  of  the  State,  but  there  will 
be  no  definite  reactions  based  on  the  crop 
until  after  the  harvest  which  starts 
now  at  any  time.  Business  in 
Kansas  is  bound  to  be  better  after  the 
harvest.  It  always  was  before  and  it 
will  be  now. 

Price  reductions  seem  to  have  had  a 
greatly  beneficial  effect  in  all  towns. 
Dealers  are  going  after  business  greatly 
fortified  by  the  price  argument  and  are 
closing  sales  which  were  impossible 
under  the  old  prices.  Many  buyers  were 
known  to  be  merely  waiting  for  the  re- 
ductions and  their  closing  was  a  mere 
matter  of  form.  One  dealer  whose 
weekly  sale  average  was  two  sold  four- 
teen in  the  first  week  after  his  car  was 
cut. 

The  morale  of  dealers  as  a  whole  is 
good.  There  has  been  some  discourage- 
ment from  various  causes  during  the  past 
few  months,  but  they  have  been  holding 
on  well  and  are  now  regaining  their 
former  pep. 
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ers  handling  these  cars.  The  Shryock 
Automobile  Co.  sold  nine  Buicks  on  the 
first  day  after  the  price  reduction  went 
into  effect  to  purchasers  who  came  to 
the  company's  salesroom  without  solic- 
itation. The  Hayner  Co.,  dealers  in 
Ford,  reports  that  the  Ford  reduction 
quickened  business  immensely.  It  is  ex- 
pected that  the  present  boom  in  the  sell- 
ing of  cars  in  this  city  will  continue  for 
some  weeks  at  least.  Dealers  believe 
that  a  great  many  local  people  who  have 
really  been  wanting  cars  have  been  hold- 
ing off  buying  on  the  hunch  that  the 
price  reductions  were  sure  to  come. 
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REPORT  MORE  SALES  FOR  CASH 
QUINCY,  ILL.,  June  25— Automobile 
trade  is  fast  returning  to  conditions  of 
two  years  ago,  according  to  R.  H.  Pat- 
terson, local  Overland  dealer,  who  adds 
that  there  has  been  "more  business  in 
the  last  two  weeks  than  in  the  last  two 
years." 

Recognition  that  the  automobile  trade 
has  hit  rock  bottom  in  prices,  he  be- 
lieves, has  encouraged  buying  and  pur- 
chasers come  into  the  market  with  more 
free  money,  less  chattle  mortgages  and 
promissory  notes  than  in  late  months. 


Grain  Harvest  Brightens 
Trade  Outlook  in  Texas 

DALLAS,  TEXAS,  June  27— The  au- 
tomotive industry  in  Dallas  and  this  dis- 
trict continued  to  show  an  improvement 
generally  during  the  first  half  of  June. 
There  was  not  a  line  of  the  business  but 
reported  improved  conditions  and 
brighter  outlook.  The  prediction  is  be- 
ing made  freely  in  Dallas  that  the  indus- 
try in  Texas  will  be  back  to  normal  be- 
fore the  snow  flies. 

Dealers  reported  more  cars  sold  during 
the  first  fifteen  days  of  June  than  any 
other  month  of  the  year.  This  was  even 
true  of  the  used  car  dealers.  An  im- 
portant point  is  the  dealers  are  selling 
for  cash.  Truck  dealers  reported  in- 
creased  sales   and  deliveries. 

Tire  men  declare  business  looks  like 
old  times. 

There  has  also  been  an  increase  in  the 
business  of  the  implement  and  tractor 
dealers.  This  probably  was  due  to  harv- 
est time  or  necessities  for  new  farm 
machinery.  In  these  lines  prospects  are 
much  brighter.  In  some  instances  it  was 
said  grain  farmers  are  now  paying  ac- 
counts more  than  a  year  old.  The  im- 
plement and  tractor  dealers  believe  with 
a  $40,000,000  grain  crop  being  harvested 
in  Texas  their  business  as  well  as  that  of 
the  motor  industry  generally  will  be 
much  better  during  the  remainder  of  the 
year. 

Approximately  $100,000,000  worth  of 
roads  are  under  construction  or  will  be 
before  the  year  is  gone. 


NASH    REOPENS   "FOUR"    DIVISION 

MILWAUKEE.  June  27  — The  four 
cylinder  car  division  of  the  Nash  Motors 
Co.  at  Milwaukee,  which  was  virtually 
shut  down  June  1  pending  readjustment 
of  materials  and  stocks,  will  reopen  July 
5  at  the  same  capacity.  About  850  men 
are  being  called  back  to  work.  The  Mil- 
waukee plant  is  under  the  general  man- 
agement of  B.  W.  Twyman. 


PRICES  HURRY  PURCHASERS 

FORT  WAYNE.  END.,  June  25— The 
recent  price  reductions  in  some  of  the 
leading  makes  of  cars  brought  a  verit- 
able rush  of  orders  and  to  the  local  deal- 


DETROIT  BODY  PLANT  SOLD 

DETROIT,  June  28— Hugh  O'Connor, 
president  of  the  Michigan  Wire  Cloth  Co., 
was  high  bidder  for  the  property  of  the 
Detroit  Weatherproof  Body  Co.  sold  by 
the  Security  Trust  Co.  as  receiver  under 
an  order  of  the  Federal  court.  O'Connor 
bid  $140,000  for  the  property  as  a  going 
concern  and  his  offer  will  be  submitted 
to  Judge  Tuttle  for  acceptance  or  re- 
jection. 


California  to  Keep 
Sales  at  High  Point 

Dealers  Turn  Down  Proposals  for 
Week  End  Closing — Regis- 
trations Heavy 

LOS  ANGELES,  June  25— During 
the  four  months  beginning  Feb.  1,  Cali- 
fornia has  been  buying  automobiles  at 
a  heavy  increase  over  the  corresponding 
period  of  1920.  Feb.  1  is  picked  because 
that  date  starts  the  registration  year  in 
this  State.  Fees  exceeding  $6,000,000 
have  been  collected  by  the  motor  vehicle 
department  in  that  period.  These  have 
been  paid  by  540,000  automobiles,  30,757 
trucks,  2,456  trailers  and  14,427  motor- 
cycles. The  increase  in  fees  over  the 
first  four  months  of  1920  has  been 
$1,150,000.  Motorcycles  show  a  reduc- 
tion in  numbers  and  a  corresponding 
loss  in  fees. 

In  Southern  California  during  May, 
4888  new  passenger  cars  and  632  new 
trucks  were  registered,  a  total  of  5520. 
The  gain  in  passenger  cars  over  April 
was  727.  The  total  registration  from 
Jan.  1  to  June  1  in  this  part  of  the  State 
was  21,125,  which  includes  a  gain  of 
2274  passenger  cars  over  May,  1920.  A 
very  interesting  fact  revealed  by  the 
registrations  is  that  more  higher  price 
trucks  have  sold  than  passenger  cars  of 
an  equal  number  of  makes  and  corre- 
sponding prices.  The  leading  passenger 
car  gains  made  in  May  over  April  were: 
Buick  50',  Ford  246,  Chevrolet  133,  Hup- 
mobile  51,  Oakland  69. 

Comparatively  few  price  cuts  had 
been  put  into  effect  during  May  and  the 
brisk  business  is  to  be  attributed  more 
to  hard  work  on  the  part  of  dealers  than 
anything  else.  The  buying  public  has 
not  been  allowed  to  become  pessimistic 
and  lose  sight  of  the  need  for  motor  ve- 
hicles. With  price  cuts  to  help  out,  it 
is  predicted  that  June  will  be  a  record 
breaking  month. 

That  the  dealers  propose  to  keep  on 
working  at  top  speed  was  demonstrated 
at  the  meeting  of  the  association  to-day, 
when  it  was  voted  against  Saturday  af- 
ternoon closing.  Some  salesrooms  are 
remaining  open  at  night  and  a  few  have 
gone  so  far  as  to  advertise  they  are  open 
Sundays,  too.  The  latter  has  not  become 
a  general  practice  but  there  is  no  fore- 
telling what  the  precedent  may  bring 
about. 


TEXAS   TAKES    BUICK    TRAIN  LOAD 

DETROIT,  June  25— Col.  B.  B.  Webb, 
Buick  branch  manager  at  San  Antonio, 
Texas,  left  an  order  this  week  at  the  fac- 
tory in  Flint  for  a  train  load  of  Buicks. 
Col.  Webb  declares  automobile  sales  in 
Texas  are  picking  up  rapidly  and  the 
section  is  fast  recovering  from  the  slump 
which  appeared  to  be  more  acute  there 
than  any  other  place  in  the  country. 
George  S.  Schroeder,  general  manager 
of  the  Vesper-Buick  Co.  at  St.  Louis,  also 
was  at  the  plant  this  week  arranging 
for  a  400  car  shipment  to  the  dealers  in 
his  territory. 
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Big  Nitrate  Plant 

May  Go  to  Ford 

\  i~it  to  Muscle  Shoals  Admitted 

at  Offices  as  View  to  Purchase 

— Power  Facilities  Large 


DETROIT,  June  28— Henry  Ford  has 
inspected  the  immense  Government  ni- 
trate plant  at  Muscle  Shoals  with  a  view 
to  buying  the  property.  This  was  ad- 
mitted at  his  offices  to-day,  but  all  fur- 
ther information  was  refused.  There 
has  been  no  intimation  as  to  what  dis- 
position would  be  made  of  the  plant  if 
he  acquired  it.  Completion  of  the  great 
Wilson  dam  and  carrying  to  a  conclusion 
of  the  original  plans  of  the  Government 
for  the  production  of  nitrate,  would  pro- 
vide enormous  quantities  of  nitrate  for 
fertilizer  and  would  be  a  great  boon  to 
the  farmers  of  the  United  States. 

Favorable  Steel  Supply 

BIRMINGHAM,  ALA.,  June  28— 
Henry  Ford  recently  went  to  Muscle 
Shoals  incognito  and  examined  the  Gov- 
ernment property.  He  was  discovered 
just  about  the  time  he  was  ready  to 
leave,  but  refused  to  give  out  any  in- 
formation, simply  saying  that  he  was 
inspecting    the    Government    property. 

Aside  from  the  advantages  to  be 
gained  in  operating  an  automobile  man- 
ufacturing plant  at  Muscle  Shoals,  the 
two  nitrate  plants,  now  completed,  fur- 
nish a  splendid  opportunity  for  money 
making  and  service.  The  plants,  with 
slight  alterations,  will  manufacture  fer- 
tilizer, leaving  them  intact  for  the  man- 
ufacture of  nitrate  for  gunpowder  in 
case  of  another  war. 

The  power  house,  which  is  already 
complete,  is  the  second  largest  in  the 
world,  engineers  estimating  that  the 
Government  spent  millions  in  making  it 
modeim  in  every  way. 

Many  advantages  would  be  realized  by 
the  purchaser  of  Muscle  Shoals,  especi- 
ally if  he  happened  to  be  an  automobile 
manufacturer.  Freight  rates,  both  by 
water  and  rail,  are  lower  than  at  other 
inland  points.  Sheffield  and  Florence 
have  three  furnaces  from  which  mate- 
rials for  steel  can  be  had,  eliminating 
the  necessity  of  hauling  iron  from  some 
distant  point. 

The  Tennessee  River  is  a  larger 
stream  than  some  of  the  principal 
waterways  of  the  country,  and  but  for 
the  obstacle  of  Muscle  Shoals  would  be 
navigable  from  Knoxville,  Tenn.,  to  the 
Mississippi  River. 

Muscle  Shoals  offers  an  ideal  site  for 
a  hydro-electric  plant.  It  is  18  miles  in 
length  and  has  a  fall  of  approximately 
100  feet.  Bv  damming  the  river  at  the 
end  of  the  shoals  immense  power  would 
be  developed,  and  at  the  same  time  the 
dam  would  open  the  river  to  navigation 
for  its  entire  length.  Wilson  dam,  as 
planned,  is  a  gravity  section  structure 
about  four  miles  east  of  Sheffield  and 
two   and   one-half   mTles   from    Florence. 
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The  dam  crest  is  80  feet  above  the 
elevation  of  the  river  bed,  carrying  gates 
18  feet  high  and  raising  the  water  level 
to  a  height  of  98  feet  above  the  stream 
bed.  This  creates  an  available  maxi- 
mum of  500,000  hp.  Four  units  of  30,- 
000  hp.  each  have  been  contracted  for, 
and  space  for  14  additional  units  have 
been  provided  for  in  the  power  house 
design,  each  carrying  30,000  hp. 

Experiments  on  products  which  here- 
tofore came  from  Germany  could,  if  tlv 
property  was  purchased  by  a  manufac- 
turer, be  continued  as  nitrate  plant  num- 
ber 1,  which  was  built  for  experimental 
purposes  and  which  has  been  used  for 
testing  and  making  dyes  and  other  ex- 
perimental  work. 
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Central  Products  Group 

to  Double  Work  Force 

DETROIT,  June  27— Central  Products 
Division  of  General  Motors  Corp.  con- 
templates doubling  its  working  force  in 
Detroit  within  the  next  30  days.  From 
2000  to  2500  men  are  employed  at  pres- 
ent by  that  unit  and  this  number  will 
be  increased  to  at  least  4000  in  the  next 
month.  Within  five  months  the  new- 
plant  of  the  Central  Products  Co.  will 
be  completed  and  the  working  force  in- 
creased to  about  6000. 

The  information  was  disclosed  in  a 
request  of  the  corporation  made  to  the 
City  Council  Saturday  in  a  petition  ask- 
ing for  the  widening  of  Holbrook  Ave- 
nue from  St.  Aubin  Avenue  to  the 
Grand  Trunk  Railroad.  The  petition 
asked  that  the  street  be  widened  to  86 
feet  and  paved  with  asphalt,  the  cor- 
poration offering  to  give  a  strip  10  feet 
wide  on  each  side,  but  asked  that  it  be 
1  relieved  from  any  special  assessment 
and  that  the  city  replace  the  present 
sidewalk. 

The  Central  Products  Division  in- 
cludes the  three  factories  located  along 
the  section  which  the  corporation  seeks 
to  have  widened,  and  are  the  Central 
Axle  Co..  the  Central  Gear  Co.,  and  the 
Central  Storage  Co.  The  new  factory  in 
process  of  construction  is  the  Central 
Motor  Co.,  also  a  part  of  General  Mo- 
tors. 

The  petition  to  the  council  was  signed 
by  L.  B.  Robertson,  general  attorney  for 
General  Motors  Corp.  The  petition 
states  further  that  at  the  end  of  10 
months  it  will  be  necessary  to  put  on 
night  shifts,  increasing  the  corpora- 
tion's working  force  in  the  Central  Prod- 
ucts Division  to  9000. 

R.   &   V.   OPENS   FACTORY   BRANCH 

EAST  MOLINE,  ILL..  June  27— R.  & 
V.  Motor  Co.  has  opened  a  factory  sales 
and  service  branch  at  Cincinnati,  oper- 
ated by  a  corporation  separate  and  dis- 
tinct from  the  manufacturing  company, 
but  controlled  by  the  same  interests. 
It  will  be  known  as  the  R.  &  V.  Motors 
of  Cincinnati,  Inc.  Paul  Andree,  who 
has  been  associated  with  the  company 
for  twenty  years,  has  been  appointed 
manager,  and  will  be  in  charge  of  the 
retail  and  service  division.  Formal 
opening  will  be  Aug.  1. 


Denby  Creditors  Act 
on  Company's  Future 

Meeting  to   Decide   ou   Receiver- 
ship or  Continued  Operation 
Held  in  Detroit 

DETROIT,  June  29— The  future  of 
the  Denby  Truck  Co.  will  be  decided  at 
a  meeting  to-morrow  afternoon  of  the 
55  creditors  whose  claims  remain  unsat- 
isfied. While  no  definite  plan  has  been 
outlined,  it  is  the  belief  of  the  creditors 
committee  that  continued  operation, 
even  under  the  present  market  condi- 
tions, would  be  better  than  liquidation, 
which    it   is   declared   would   be   suicidal. 

Application  for  a  receiver,  in  the  opin- 
ion of  E.  R.  Ailes,  treasurer  of  the  De- 
troit Steel  Products  Co.  and  a  member 
of  the  committee,  could  mean  only  liqui- 
dation, for  it  is  considered  highly  im- 
probable that  a  court  would  authorize 
continuance  of  business  under  market 
conditions   now   prevailing. 

"We  have  not  had  a  meeting  for  six 
months,"  Ailes  said,  "and  we  want  the 
creditors  to  get  together  to  talk  over 
the  situation  and  decide  upon  the  best 
move  to  make.  We  want  them  to  say 
whether  the  plant  shall  continue  in  the 
hope  of  better  times  or  liquidate  the 
property. 

"All  but  55  of  the  creditors  have  been 
paid  off  by  Major  Edwin  Denby  and  J. 
Walter  Drake,  but  of  course  their  claim 
stands  against  the  company.  The  total 
indebtedness,  including  banks,  approxi- 
mates 8650,000.  There  are  no  bonds 
outstanding,  however,  and  the  plant  is 
free  and  clear.  The  only  need  now  is 
working  capital,  but  no  one  can  be  found 
at  this  time  in  a  position  to  advance  the 
money  needed. 

"We  have  abandoned  the  idea  of  re- 
financing at  present.  We  could,  of 
course,  raise  money  by  means  of  a  stock 
issue,  but  that  is  out  of  the  question, 
particularly  at  this  time  with  Major 
Denby  in  the  Cabinet.  My  idea  is  that 
it  is  better  to  keep  going  and  turning 
over  as  much  as  possible,  losing  a  little 
each  month,  but  that  is  up  to  the  credi- 
tors to  decide.  The  company  is  no  worse 
off  than  others  which  are  operating  at 
a  continued  loss. 

"Creditors  who  attended  the  last  meet- 
ing were  highly  satisfied.  Naturally 
there  are  disgruntled  creditors,  one  of 
whom  started  suit,  but  we  satisfied  him, 
and  I  am  inclined  to  believe  it  will  be 
decided  to  continue  operations.  The 
company  has  a  splendid  plant,  a  good 
product  and  an  opportunity  to  make 
money  when  business  conditions  im- 
prove. 


TIMKEN  BEARING  ADDS  MEN 

COLUMBUS,  June  27— C.  N.  Repogle, 
general  manager  of  the  Columbus  branch 
of  the  Timken  Roller  Bearing  Co.,  has 
increased  the  force  at  the  plant  from 
250  to  450  men.  He  is  of  the  opinion 
that  still  further  additions  to  the  working 
force  will  be  necessary. 
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Offers  Resolution  to  Bar  Trucks 
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Graham  Asks  Tax 

to  End  Reimports 

Proposes  300  Per  Cent  Duty  on 

All  Supplies  Sold  Abroad  by 

Government 

WASHINGTON,  June  29  —  Congress- 
man Graham  of  Illinois,  formerly  chair- 
man of  the  select  committee  of  the  House 
to  investigate  expenditures  in  the  War 
Department,  has  introduced  a  joint  reso- 
lution which  would  specifically  prohibit 
the  reimportation  of  surplus  war  sup- 
plies except  at  a  duty  of  300  per  cent, 
which  in  effect  would  be  an  embargo. 

In  a  statement  to  Automotive  Indus- 
tries to-day,  Graham  stated  that  the 
resolution  covered  all  supplies  sold 
abroad  by  the  Government  and  was 
drafted  in  order  to  expedite  legislative 
action.  He  expects  its  passage  in  the 
Senate  and  House  before  the  tariff  bill 
has  completed  the  circuit. 

The  permanent  tariff  bill,  as  reported 
out  by  the  Ways  and  Means  Committee 
to-day,  contained  no  specific  reference  to 
reimportation  of  trucks  as  had  been  an- 
ticipated in  some  quarters.  It  is  possi- 
ble that  this  situation  may  be  remedied 
on  the  floor  of  the  House  during  the 
tariff  debate  when  the  bill  is  subject  to 
amendments. 

Congressman  Graham  stated  that  he 
was  convinced  his  resolution  would  prove 
more  effective.  Assurances  have  been 
given,  he  said,  that  the  Ways  and  Means 
Committee  would  approve  it  as  a  spe- 
cial measure  looking  toward  the  protec- 
tion of  domestic  markets. 

The  joint  resolution  fixes  a  duty  of 
300  per  cent  ad  valorem  on  all  goods, 
wares,  merchandise,  military  and  naval 
supplies  of  any  kind  whatsoever  orig- 
inally exported  from  the  United  States 
for  use  of  the  American  Expeditionary 
Forces  or  their  Allies,  when  reimported 
into  this  country.  Graham  is  acquainted 
with  the  practices  of  European  and 
American  speculators  in  buying  this 
equipment  at  extremely  low  prices,  gen- 
erally below  cost,  and  reselling  in  this 
country  after  slight  alterations  or  re- 
manufacture.  The  flat  rate  will  apply 
at  American  valuations. 


Provides  Retaliatory 

Motor  Vehicle  Duty 

WASHINGTON,  June  29  — Retalia- 
tory duties  against  countries  which  erect 
tariff  barriers  to  stop  importations  of 
American  automobiles  has  been  provided 
in  the  permanent  tariff  as  reported  by 
the  House  to-day  by  the  Committee  on 
Ways  and  Means  after  six  months' 
study. 


The  bill  proposes  a  25  per  cent  ad 
valorem  duty  on  imports  of  automobiles, 
automobile  bodies,  automobile  chassis 
and  prrts  of  automobiles  including  tires. 
Special  provision  has  been  made  for  the 
establishment  of  reciprocal  relations 
under  the  direction  of  the  President,  a 
plan  approved  by  the  National  Automo- 
bile Chamber  of  Commerce. 

The  rates  on  automobiles  are  59  per 
cent  lower  than  the  N.  A.  C.  C.  had  rec- 
ommended but  sufficiently  high  to  pre- 
vent effective  competition  from  foreign 
manufacturers.  The  duties  had  been 
45  per  cent  on  higher  priced  cars  and 
30  per  cent  on  medium  priced  machines. 

The  retaliatory  measure  is  not  con- 
fined to  automobiles,  but  it  is  aimed  at 
the  French  and  Italians  who  put  up  tar- 
iff barriers  last  summer  with  specific 
rates  for  motor  cars.  It  is  provided  in 
that  if  there  be  imported  into  the  United 
States  any  of  the  articles  manufactured 
in  or  exported  from  any  country  which 
imposes  a  duty  greater  than  30  per  cent 
ad  valorem  upon  similar  articles  ex- 
ported from  the  United  States,  there 
shall  be  levied  on  such  articles  a  duty 
equal  to  the  duty  imposed  by  such 
country  upon  such  articles  imported 
from  the  United  States,  but  not  to  ex- 
ceed in  any  case  50'  per  cent  ad  valorem. 

A  rate  of  30  per  cent  is  applied  to 
imports  of  aircraft  as  a  retaliatory  duty. 


Dowell  Road  Bill 

Is  Passed  by  House 

WASHINGTON,  June  29— Highway 
legislation  has  struck  a  snag  here  owing 
to  the  passage  of  the  Phipps-Dowell  bill 
in  the  House  this  week,  providing  for 
continuation  of  the  Federal  aid  system 
with  a  system  of  interstate  roads  and  a 
commission   to  direct  the  work. 

Tlic  Senate  has  this  bill  and  the  Town- 
send  bill  pending.  It  is  a  question  of 
parliamentary  tactics  which  shall  have 
the  right  of  way  in  the  Senate.  It  is 
believed  that  Senator  Townsend  will 
effectively  block  the  Dowell  bill  in  the 
Senate  unless  the  essential  principles  of 
his  measure,  endorsed  by  the  National 
Automobile  Chamber  of  Commerce  and 
other  automotive  organizations  are  ac- 
cepted in  amendments. 


Truck  Auction  Bids 

Appear   Fictitious 

NEW  YORK  CITY,  June  29— Auction 
of  200  reconditioned  army  trucks  re- 
imported  into  this  country  by  the  Truck 
Co.  of  America  was  started  here  to-day 
and  will  continue  until  July  1.  Judging 
from  to-day's  sales  there  was  very  little 
participation  in  the  bidding  by  the  public 
and  the  sales  prices  were  seemingly  fic- 
titious. Macks  of  5 '/4-ton  capacity  sold 
(Coiitiniiffl  on  page  1459) 


Congress  Clears  Wav 
to  Action  on  Trucks 


May  Include  Protective  Principle 

in  Anti-Dumping  Provisions 

of  Tariff 

WASHINGTON,  June  27— Indications 
are  that  the  House  Committee  on  Ways 
and  Means  will  dispose  of  the  reimporta- 
tion evil,  which  has  affected  automobile 
dealers  more  than  anyone,  by  a  special 
clause  in  the  permanent  tariff  bill  as  a 
principle  of  protection  rather  than  a  spe- 
cific class  legislative  measure.  Incor- 
porated in  the  anti-dumping  provision,  it 
would  become  one  practicable  and  avail- 
able method  of  checking  the  re-sale  of 
American  trucks  in  this  country  by  for- 
eign sales  agencies  which  purchased 
them  as  surplus  army  equipment.  The 
Class  Journal  correspondent  was  ad- 
vised by  high  official  sources  that  diplo- 
matic efforts  to  adjust  the  situation  had 
failed  and  it  became  solely  a  legislative 
matter. 

It  was  learned  that  this  government 
had  made  representations  to  the  Govern- 
ment of  France  but  was  subsequently 
advised  that  the  French  authorities  were 
powerless  to  prevent  reshipment  of 
American  trucks  and  other  goods.  The 
correspondent  was  informed  that  the 
admission  into  or  exclusion  from  the 
United  States  of  these  products  is  not 
covered  by  contract  or  treaty  stipula- 
tions under  the  administration  of  the 
State  Department.  It  is  not  accurate  to 
imply  that  the  State  Department  objects 
or  has  objected  to  efforts  looking  toward 
restriction  of  sales  of  trucks  or  other 
army  supplies. 

Dealer  Action   Unopposed 

In  other  words,  the  State  Department 
has  entered  no  objection  to  the  campaign 
of  American  automobile  dealers  and  man- 
ufacturers to  prevent  reimportations,  as 
had  been  currently  rumored  in  the  trade. 
The  fact  that  they  had  discussed  the  mat- 
ter diplomatically  with  the  representa- 
tive of  the  French  Government  shows 
that  they  were  endeavoring  to  present 
the  American  business  man's  side  of  the 
problem  to  foreign  governments,  whose 
nationals  had  purchased  Army  supplies 
for  speculative  purposes. 

It  is  understood  that  members  of  the 
Ways  and  Means  Committee  are  in  sym- 
pathy with  the  plan  to  protect  the  Amer- 
ican market.  As  nothing  has  been  ad- 
duced to  show  that  the  Commission  which 
disposed  of  the  surplus  material  made  it 
obligatory  upon  the  purchasers  to  sell  in 
countries  other  than  the  United  States, 
it  is  a  matter  which  Congress  alone  has 
the  power  to  control  by  specially  designed 
legislation. 
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Tire  Dealers  Draw 
Protective  Measures 

^  ill   Seek    Handling   of    Bargain 

Stocks — Convention  and  Show 

in  Cleveland 

CLEVELAND,  June  28— The  first  con- 
vention of  the  National  Tire  Dealers 
Association  will  be  held  in  this  city  on 
Oct.  18,  19  and  20  at  the  Hotel  Winton, 
which  will  be  headquarters  for  the  dele- 
gates. 

A  tire  and  tire  accessories  exhibition 
— the  first  of  the  kind  to  be  held — will 
be  conducted  while  the  convention  is  in 
session. 

These  two  decisions  were  reached  at 
a  meeting  of  the  board  of  directors  of 
the  National  Tire  Dealers  Association, 
which  was  held  in  this  city  June  21  and 
22. 

Resolutions  placing  the  association  on 
record  against  producers  of  tires  or  their 
representatives  holding  financial  interest 
in  retail  stores  and  pledging  the  officers 
of  the  association  to  obtain  data  on 
offerings  of  standard  tires  at  attractive 
prices  and  then  forward  same  to  members 
of  the  trade  body,  were  adopted  by  unani- 
mous vote. 

Members  of  the  board  present  included 
Thomas  F.  Whitehead,  Chicago,  presi- 
dent of  the  association;  R.  F.  Valentine, 
Cleveland,  vice-president;  H.  O.  Stenzel, 
Milwaukee,  treasurer,  and  Philip  O. 
Deitsch,  Cleveland,  secretary. 

The  offer  of  the  Cleveland  branch  of 
the  national  organization  to  finance  the 
expense  of  the  convention  and  to  arrange 
an  attractive  program  was  responsible 
for  the  decision  to  meet  here.  The 
proximity  of  Akron,  the  center  of  the 
rubber  tire  industry,  also  was  a  control- 
ling factor.  There  will  be  from  700  to 
900  delegates  in  attendance,  and  Secre- 
tary Deitsch  announced  that  a  general 
invitation  to  all  wholesale  and  retail 
tire  dealers,  regardless  of  whether  they 
are  affiliated  with  the  organization,  to 
attend   the    convention   would   be   issued. 

To   Visit   Akron   Factories 

Akron  manufacturers  will  provide  mo- 
tor transportation  for  a  trip  by  the  dele- 
gates to  the  rubber  city,  and  part  of  a 
day  will  be  spent  in  the  larger  tire  pro- 
ducing factories  in  that  city  so  that  all 
delegates  may  return  home  with  sonic 
new  talking  points  for  their  products  and 
a  better  understanding  of  production 
methods. 

To  Valentine  was  delegated  the  re- 
sponsibility of  arranging  the  program  for 
the  convention  and  also  for  the  tire  and 
tire  accessories  show.  He  will  announce 
it  tees  shortly.  Efforts  will  be  made 
to  n'ntain  exhibits  from  every  tire  and 
tire  accessory  producer  in  Ann  r;  i 
While  the  features  of  the  show  have 
nol  been  decided  upon,  already  there  is 
talk  of  inducing  some  producers  to  stage 
various  phases  of  production.  Educa- 
tional features,  such  as  lectures  and 
demonstrations,  to  help  the  wholesale  and 
retail  tire  dealer  in  his  work  are  to  have 
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places  on  the  program  of  the  convention. 

Under  a  resolution  adopted,  the  secre- 
tary was  directed  to  compile  each  month 
inventories  of  stocks  in  business  estab- 
lishments of  dealers  and  distributers. 
The  record  so  made  up  is  to  be  given 
members  of  the  association  and  manufac- 
turers as  a  means  of  informing  both  on 
conditions  in  the  trade. 

Officers  of  the  association  have  received 
many  complaints  from  dealers  relative 
to  a  certain  producer  of  tires  being  finan- 
cially interested  in  service  stations  scat- 
tered throughout  the  larger  cities  and 
along  highways  that  are  traveled  to  a 
large  extent.  It  is  charged  that  this 
concern  gives  free  maintenance  service 
to  the  detriment  of  the  bona  fide  retail 
dealer  who  maintains  a  service  depart- 
ment. Autoists  who  have  been  held  up 
by  flat  tires  in  the  country  and  have  had 
a  service  truck  come  out  from  this  con- 
cern's nearest  branch  and  make  free 
repairs  or  adjustments  have  complained 
when  dealers  charge  for  similar  service. 

Executives  of  the  association  also  were 
instructed  to  watch  keenly  for  oppor- 
tunities to  purchase  standard  tires  at 
low  prices.  It  frequently  happens,  ac- 
cording to  information  received  at  head- 
quarters here,  that  producers  of  automo- 
biles when  forced  to  cut  production  of 
cars  are  caught  with  large  stocks  of 
tires.  When  their  bankers  ask  them  to 
liquidate  their  inventories,  they  proceed 
to  dump  tires  on  the  market  at  reduced 
prices.  The  dealers  want  the  first  op- 
portunity to  purchase  these  tires. 

Copies  of  the  resolutions  adopted  will 
be  mailed  to  car  makers,  tire  producers 
and  the  national  trade  organizations  of 
each.  

Receiver  Is  Named 

for  Republic  Rubber 

YOUNGSTOWN,  June  27— G.  H. 
Booth,  vice-president,  has  been  appointed 
receiver  for  the  Republic  Rubber  Corp. 
by  Judge  D.  C.  Westenhaver  of  Cleve- 
land. Suit  was  filed  against  the  Republic 
Rubber  Co.  by  Elizabeth  Hines  Gates  of 
New  York,  a  preferred  stockholder,  and 
against  the  Republic  Rubber  Corp.,  by 
Arthur  L.  Irish,  a  former  Republic  offi- 
cial, who  claims  to  hold  90  per  cent  of 
the  common  stock. 

The  company  claims  to  have  purchased 
large  quantities  of  cotton  and  rubber  at 
high  prices  and  that  price  declines  were 
such  that  they  could  not  manufacture 
and  sell  profitably.  They  have  outstand- 
ing commitments  on  these  goods  amount- 
ing to  $2,000,000.  A.  L.  Irish  alleges 
that  the  company  owes  $500,000  in  past 
due  notes.  Bank  loans  are  reported  to 
aggregate  about  $2,000,000.  Other  loans 
will  amount  to  several  hundred  thousand 
dollars. 

Reports  are  to  the  effect  that  much  of 
the  company's  losses  are  represented  by 
new  contracts  made  after  much  of  the 
original  loss  had  been  largely  cleared 
away  by  former  president,  E.  F.  Jones. 

The  manufacturing  plants  will  be  op- 
erated for  a  time  at  least,  it  was  stated 
to-day.  The  receiver  is  working  on  a 
policy  to  be  pursued  in  handling  the 
property. 
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Akron  Well  on  Way 
to  Normal  Business 


Factory  Schedules  Placed  Higher 

for  July— Would  Avoid  1920 

Peak  Conditions 

AKRON,  June  28 — Present  conditions 
in  the  industry  do  not  assume  the  aspect 
of  a  boom  and  the  tire  industry  is  far 
from  normal.  But  the  marked  improve- 
ment of  the  past  four  weeks  both  in  car 
manufacturers'  original  equipment  speci- 
fications and  in  the  steadily  increasing 
volume  of  dealers'  sales  affirms  the 
opinion  that  the  curve  of  tire  produc- 
tion definitely  and  permanently  is  up- 
ward. 

June  20  Goodyear  called  for  1200  th-e 
builders.  Two  days  later  Goodyear 
called  for  1500  more  tire  builders,  and 
took  on  even  additional  men,  absorbing 
approximately  3000  men  during  the 
week.  Just  what  Goodyear's  production 
will  mount  to  has  not  been  determined. 
Before  re-employing  the  3000  men,  how- 
ever, the  company  had  climbed  to  a  pro- 
duction ticket  of  20,500  tires  a  day. 
That  the  Goodyear  increase  will  ap- 
proximate 50  per  cent  of  present  pro- 
duction is  almost  certain.  This  will 
carry  the  company  back  to  a  position 
far  above  normal  and  closely  approach- 
ing peak  production  of  a  year  ago  last 
May. 

Officials  of  the  company  claim  that 
dealers'  sales  compare  favorably  with 
any  normal  week  in  .the  company's  his- 
tory and  are  larger  than  the  correspond- 
ing weeks  of  last  year.  In  addition 
car  manufacturers  have  unexpectedly 
doubled  and  some  have  trebled  tire 
specifications  for  July. 

The  Firestone  factories,  in  order  to 
handle  increased  dealers'  orders  and  car 
makers'  orders,  have  gone  to  two  full 
9-hour  shifts  daily  and  a  5% -day  week. 
This  will  carry  Firestone  back  to  at 
least  20,000  tires  a  day.  Goodrich  con- 
tinues at  about  15,000  tires  daily  and 
has  announced  no  contemplated  produc- 
tion increase. 

General  Business  Better 

Business  conditions  in  Akron  already 
show  the  reflection  of  the  improvement 
in  the  tire  industry.  The  reinstatement 
of  the  24-hour  daily  schedule  has  neces- 
sitated augmented  street  car  service  to 
East  Akron.  Business  houses  report 
that  retail  business  shows  the  stimula- 
tion already.  Financial  conditions  are 
tight  and  apparently  immobile,  but  the 
general  impression  exists  that  Akron  is 
well    on   the   way   to   normal    conditions. 

The  city,  however,  does  not  want  a  re- 
turn to  peak  conditions.  Akron  does 
not  want  a  floating  population.  It  does 
not  want  thousands  of  transient  labor- 
ers— the  "suit  case  chaps,"  as  they  were 
called — increasing  labor  turnover,  caus- 
ing congestion  in  residential  districts 
and  swelling  the  city's  crime  record  and 
night  life.  All  manufacturers  re-em- 
ploying men  are  showing  preference  to 
Akron  men  now  out  of  work. 
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Tire  Demand  Heavy 
in  Chicago   District 

Price    Reductions    Influence    Re- 
sumption in  Buying — Farmer 
Sales  Reported  Better 

CHICAGO,  June  27— Direct  reports 
from  the  large  tire  distributors  in  the 
Chicago  territory,  which  in  most  cases 
covers  three  or  four  States  (Indiana, 
Illinois,  Wisconsin  and  Iowa),  range 
through  all  the  degrees  of  business  ac- 
tivity from  "good,"  which  represents 
zero,  to  "three  times  the  volume  of  busi- 
ness we  were  doing  a  year  ago,"  which 
is  the  summer  heat  point  without  any 
shade.  It  is  confusing  to  try  to  account 
for  these  widely  ranging  reports  of  busi- 
ness conditions  and  it  is  just  as  satisfy- 
ing, perhaps,  not  to  try  to  account  for 
the  statements  and  say  that  the  tire 
business  in  this  territory  is  unusually 
good  and  far  beyond  anything  that  the 
distributors  thought  they  had  a  right  to 
expect.  The  pick-up  came  very  sud- 
denly and  at  once  grew  into  steady  sales. 

Price  reductions  in  all  the  standard 
makes  of  tires  have  had  the  heaviest  in- 
fluence in  stimulating  sales.  Cars  that 
were  running  without  "spares"  are  fast 
adding  extra  tires;  old  tires  that  were 
given  long  mileage  during  the  long  open 
winter  are  now  being  replaced. 

Throughout  the  corn  belt  in  the  Mid- 
dle West  there  is  a  disposition  on  the 
part  of  the  farmers  to  buy.  This  ten- 
dency on  the  part  of  this  enormous  po- 
tential market  is  taking  hold  slowly,  but 
is  noticeable  and  growing  steadily. 
This  condition  is  particularly  encour- 
aging in  the  Northwest. 

There  are  reports  from  spots  in  the 
rural  sections  where  buying  is  at  a 
standstill  caused,  it  is  said,  by  the  fact 
that  country  banks  have  begun  to  real- 
ize on  the  farmers'  notes  they  have  been 
holding.  With  all  conditions  taken  into 
consideration  farmer  trade  is  on  the  in- 
crease and  by  early  fall  it  is  thought  this 
trade  will  have  reached  its  climax. 


AMAZON  RUBBER  OFFERS  PLAN 

AKRON,  June  27— The  Amazon  Rub- 
ber Co.  has  asked  its  creditors  to  accept 
75  per  cent  of  their  claims  in  full  settle- 
ment. The  proposal  is  for  payment  of 
10  per  cent  in  cash  and  5  per  cent  each 
month  thereaft*  r  until  the  amount  is 
paid.  If  this  plan  is  not  accepted  it  is 
understood  that  the  company  will  be 
forced  into  bankruptcy. 


G.  M.  (  .  DECLARES  DIVIDEND 

NEW  YORK,  June  30— Directors  of 
the  General  Motors  Corp.  at  a  meeting 
this  afternoon  declared  the  usual  dividend 
of  25  cents  a  share  on  the  common,  $1.50 
a  share  on  the  6  per  cent  preferred  and 
the  6  per  cent  debenture,  and  $1.75  a 
share  on  the  7  per  cent  debentures.  The 
resignation  of  R.  H.  Collins  as  a  vice- 
president  and  director  was  accepted,  and 
Fred  J.  Fisher  was  elected  a  vice-presi- 
dent and  director. 


HORSES  IN  CITIES 

SHOW  BIG  DECREASE 

WASHINGTON,  June  28— The 
Bureau  of  the  Census,  Department 
of  Commerce,  announces  that  56,- 
539  horses  were  reported  in  the 
city  of  New  York  at  the  census  of 
1920,  as  compared  with  128,224  re- 
ported at  the  census  of  1910. 
There  has  been  a  similar  marked 
decrease  in  the  number  of  horses 
in  all  the  principal  cities  in  the 
United  States  so  far  as  heard 
from.  Chicago  had  30,388  horses 
in  1920,  as  compared  with  68,122 
in  1910;  Philadelphia,  19,472  in 
1920  and  50,461  in  1910.  In  Balti- 
more the  number  of  horses  re- 
ported at  the  censuses  of  1920  and 
1910  was  respectively  7378  and 
15,346;  in  Boston,  10,093  and  23,- 
007;  in  Pittsburgh,  6032  and  12,- 
845;  in  Cincinnati,  5031  and  13,- 
901;  in  Cleveland,  4924  and  16,839. 


Barton  Axle  Company 

Goes  Into  Receivership 

MILWAUKEE,  June  27  —  Henry  J. 
Griessel,  cashier  of  the  State  Bank  of 
Barton,  Wis.,  has  been  appointed  re- 
ceiver of  the  Barton  Axle  Co.  of  the 
same  place,  on  the  application  of  a  num- 
ber of  local  creditors.  Within  the  last 
18  months  the  corporation  was  organ- 
ized and  promoted,  and  built  and 
equipped  a  plant  to  manufacture  pas- 
senger car  and  motor  truck  axles.  The 
complaint  recites  that  the  concern  sold 
between  $400,000  and  $500,000  of  capital 
stock  supposedly  to  return  8  per  cent,  but 
that  these  shares  have  since  proved  to  be 
worthless. 

It  was  to  have  sold  its  product  through 
the  American  Axle  Co.  of  Chicago,  at 
a  large  profit,  but  the  American  com- 
pany never  was  actually  organized,  it  is 
declared.  When  the  Barton  company 
set  out  to  dispose  of  its  own  production, 
it  was  found  that  the  axles  were  not 
salable,  the  complaint  says.  The  County 
Court  at  Fond  du  Lac,  Wis.,  which  heard 
the  complaint  on  a  change  of  venue  from 
Washington  County,  denied  the  request 
of  the  officials  of  the  corporation  for 
more  time  to  straighten  up  accounts  and 
general  affairs,  and  a  receiver  was  then 
appointed. 


ANTIGO  BUILDS  NEW  TRACTOR 

ANTIGO,  WIS.,  June  27— The  A.ntigo 
Tractor  Corp.  expects  to  complete  the 
first  model  of  a  new  design  of  the  Antigo 
Quad-Pull  tractor  on  July  15,  anil  have 
the  first  ten  commercial  machines  ready 
for  delivery  by  Aug.  1.  Production  is 
being  carried  on  at  outside  points  pend- 
ing the  construction  and  equipment  of 
permanent  works  in  Antigo  during  the 
fall  and  winter  months.  Parts  are  being 
made  in  Milwaukee,  Fond  du  Lac  and 
Oshkosh,  and  assembled  at  Fond  du  Lac, 
under  the  personal  supervision  of  Her- 
man I'l'cudenberg,  general  superintendent. 


Hydraulic  Company 
Defers  Merger  Plan 

Option   on   Detroit  Pressed   Steel 

to  Lapse   Lnless  Directors 

Reconsider 


CLEVELAND,  June  27— Upon  recom- 
mendation of  the  directors,  stockholders 
of  the  Hydraulic  Steel  Co.  decided  to  take 
no  action  on  the  plan  for  a  merger  with 
the  Detroit  Pressed  Steel  Co.  This  auto- 
matically holds  up  the  proposed  increase 
in  the  stock  of  the  corporation  to  enable 
it  to  purchase  the  stock  of  the  Detroit 
company,  according  to  R.  D.  Mock,  vice- 
president  of  the  Cleveland  corporation. 
It  is  understood  the  option  on  the  Detroit 
property  will  be  allowed  to  lapse  but 
there  may  be  another  meeting. 

The  letter  which  the  Hydraulic  Steel 
Co.  submitted  to  its  stockholders  stated 
that  an  option  to  buy  the  Detroit  plant 
had  been  obtained.  There  were  two  pro- 
visos attached  to  the  exercise  of  the  op- 
tion on  or  before  July  1,  as  follows:  "The 
directors  are  not  committed  to  the  pur- 
chase of  this  property  and  will  only  do 
so  on  or  before  July  1  provided  in  their 
judgment  (a)  the  purchase  is  a  distinct 
advantage  to  this  company  in  every  re- 
spect, and,  (b),  they  believe  the  financial 
condition  of  the  Detroit  company  to  be 
such  as  to  sustain  its  own  operation." 

Under  the  option  obtained  the  local 
company  was  to  deliver  three  shares  of 
common  stock  for  four  shares  of  the  De- 
troit corporation.  This  would  require  the 
issuance  of  54,000  shares  of  common 
stock.  It  further  provided  that  payments 
for  the  Detroit  plant's  50,000  shares  of 
series  A  common  (second  preferred)  of 
the  par  value  of  $1,250,000  may  be  made 
by  the  issuance  of  $850,000  par  value  of 
a  second  preferred  stock  of  this  company. 
The  Detroit  plant's  net  worth  is  $5,100,- 
000  from  which  must  be  deducted  $600,- 
000  of  bonds  and  $1,500,000  of  preferred 
stock  outstanding,  leaving  a  net  worth  of 
$3,000,000.  This  equity  the  Hydraulic 
company  would  obtain  by  payment  of 
$850,000  of  its  second  preferred  and  54,- 
300  shares  of  common  stock.  Interest 
requirements  of  the  Detroit  plant's  bonds 
and  preferred  stock  amount  to  $141,000 
per  year.  Earnings  have  been  on  an 
average  of  $505,000  for  5%   years. 

The  Detroit  Pressed  Steel  Co.,  manu- 
factures frames,  brake  drums,  housings 
and  wheels.  The  Hydraulic  Steel  Co. 
took  over  and  operates  the  plants  of  the 
Hydraulic  Pressed  Steel  Co.,  this  city, 
the  Canton  Sheel  Sic,.]  Co.,  Canton,  Ohio, 
the  Cleveland  Welding  Mfg.  Co.,  and  the 
Hydraulic  Steel  Craft  Co.,  this  city. 


BRAZIL  RUBBER  EXPORTS  DROP 

WASHINGTON,  June  27— April  ex- 
ports of  Brazilian  rubber  amounted  to 
3.244,080  11...  2,566,753  lb.  of  which  were 
shipped  to  the  United  States,  the  re- 
mainder going  to  Europe.  Consul 
II  lievan  points  out  that  this  is 
a  decreas '  6  292,258  lb. 
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Defiance  Truck  Gets 
Chinese  Concession 

Will  Supply  Trucks  an3    Equip- 
ment Over  Twenty  Year  Period 
— Arranges  Financing 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

mobiles    and    new   tires,   people   are    re- 
pairing the  old  ones. 

Very  few  tractors  are  being  sold.  Not 
even  Fordson  is  moving.  This  is  due  to 
the  fact  that  cotton  is  not  being  planted 
this  year,  the  farmers  holding  what  they 
have  and  not  producing  more,  in  the 
hope  of  causing  cotton  to  go  up  in  price. 


June  30,  1921 


TOLEDO,  June  25— Charles  H.  Ket- 
tering, president,  and  J.  C.  Ayres,  gen- 
eral manager  of  the  Defiance  Motor 
Truck  Co.,  at  Defiance,  near  here,  were 
in  Toledo  this  week  conferring  with 
bankers  regarding  financing  a  large  in- 
crease in  the  business  of  their  com- 
pany. 

It  was  announceed  earlier  in  the  week 
that  the  truck  company  had  seem-ed  20- 
year  concessions  from  the  Chinese  Gov- 
ernment to  ship  trucks  and  automotive 
equipment  into  the  far-eastern  territory. 
All  the  shipments  will  be  imported  under 
the  direct  supervision  of  the  Chinese 
Government. 

Similar  concessions  have  been  granted 
to  great  American  companies  manufac- 
turing textiles,  locomotives,  agricultural 
machinery   and   other  products. 

During  the  life  of  the  concession  it  is 
believed  that  the  Chinese  Government 
will  take  a  share  in  the  profits  of  the 
business  rather  than  any  duty  charge 
on   the   products    imported. 

The  details  of  the  financing  scheme 
have  not  been  announced  yet.  It  is 
hinted,  however,  that  the  Chinese  Gov- 
ernment will  float  a  bond  issue  of  $100,- 
000,000  in  this  country  to  carry  out  the 
program. 

The  Defiance  Truck  Co.,  however,  is 
planning  on  sending  thousands  of  trucks 
to  China  as  its  part  of  the  plan. 

Financiers  in  Detroit  and  Cleveland, 
as  well  as  Toledo,  will  probably  be  ap- 
pealed to  for  help  in  the  project. 


Peruvian  Business 

Best  in  Car  Parts 

LIMA,  PERU,  May  31  (By  Mail)— 
Business  in  automobiles  in  Lima  is  a  lit- 
tle more  lively  on  account  of  the  ap- 
proach of  the  100th  anniversary  of  Peru- 
vian Independence  (to  be  celebrated  the 
latter  half  of  next  July)  than  it  other- 
wise would  be  under  existing  conditions. 

Existing  conditions  consist  of  a  cur- 
rency that  has  lost  in  exchange  value 
from  one-third  to  one-quarter  of  its  pur- 
chasing power;  and  a  public  without 
money  to  buy  on  account  of  the  fall  in 
the  price  of  cotton,  wool,  sugar  and 
copper,  the  chief  products  and  exports 
of  the  country. 

Very  few  automobiles  are  being  im- 
ported on  account  of  the  unfavorable 
exchange.  In  addition  there  is  talk  of  a 
scientific  revision  of  the  tariff,  which 
makes  merchants  doubly  cautious  about 
buying.  Then  there  is  expectation  of 
price  reduction  of  automobiles  in  the 
United   States. 

At  the  present  time  in  Peru,  the  best 
market  is  for  repair  parts  and  repair 
materials.     Instead  of  buying  new  auto- 


Mexico  Wants  Service; 

Used  Cars  Not  Selling 

CHICAGO,  June  27— The  Koehler 
Dean  Truck  Co.,  distributor  for  Federal 
trucks  in  Texas  and  Mexico,  writing  from 
its  Tampico,  Mexico  branch,  expresses 
the  desire  to  correct  the  impression  that 
there  is  a  lively  market  for  used  cars  in 
Mexico. 

"Mexico  is  a  very  poor  market  for  used 
cars,"  says  the  letter.  "It  is  nearly  im- 
possible to  sell  any  make  of  cars  that 
are  not  well  represented  by  a  good  stock 
of  parts  and  a  service  station.  Many 
dealers  are  bringing  automobiles  and 
trucks  to  Mexico  and  selling  them  at  a 
great  loss.  Lack  of  service  is  the  big 
question.  Where  parts  stocks  are  kept 
cars  and  trucks  sell  readily.  Mexican, 
people  who  are  able  to  buy  machines 
usually  want  something  high  class  and 
brand  new." 


Exchange  Helps  Renault 

Undersell  in  Sweden 

WASHINGTON.  June  27— Dealers  in 
American  automobiles  in  western 
Sweden  are  much  concerned  over  the 
activity  of  the  French  motor  car  indus- 
try in  Sweden,  according  to  a  report 
from  Consul  Walter  H.  Sholes,  Goteborg. 
The  low  value  of  the  French  franc  has 
made  it  possible  for  the  Renault  com- 
pany to  place  in  the  Swedish  market  a 
four-seated  22-horsepower  car  with  self- 
starter,  electric  lights  and  other  modern 
equipment  at  8000  kroner.  The  cheapest 
American  car  of  the  same  class  cannot 
be  sold  for  less  than  12,000  kroner. 
Automobile  dealers  insist  that  the 
Renault  product  is  not  of  the  high  pre- 
war standard. 

Renewed  activity  on  the  part  of  Ger- 
man motor  ear  manufacturers  also  is 
in  evidence.  The  Benz  concern  is  enter- 
ing upon  an  advertising  campaign,  and 
it  would  seem  that  dealers  in  Benz  cars 
are  financially  supported  and  given  large 
credits  by  the  Benz  factory. 


DELCO   MAKES    GAINS   IN    FRANCE 

PARIS,  June  12  (By  Mail)— Delco 
lighting  and  starting  equipment  is  now 
built  completely  in  the  factory  of  the 
Continsouza  company  at  Levallois,  near 
Paris,  for  the  French  and  Continental 
Europe  markets.  The  annual  report  of 
this  company,  which  holds  Delco  licenses 
for  the  Continent  of  Europe,  declares 
that  despite  the  general  trade  depression 
prospects  are  bright  for  Dolco  ignition. 
Even  in  France,  where  the  magneto  ap- 
peared to  have  an  unassailable  position, 
battery  ignition  is  making  considerable 
headway  and  the  Delco  system  is  being 
used  on  several  high  grade  cars. 


Emerson  Sentences 
Are  Upheld  by  Court 

Promoters    Must    Serve    One    to 

Seven  Years  for  Fraudulent 

Stock  Sale 

NEW  YORK,  June  27— The  United 
States  Circuit  Court  of  Appeals  has  af- 
firmed the  convictions  in  June,  1918,  of 
Nicholas  Field  Wilson,  Robert  T.  Match- 
es, William  Loomis  and  C.  R.  Berry  & 
Co.  for  using  the  mails  to  defraud  in 
connection  with  the  sale  of  stock  in  the 
Emerson  Motors  Co.  It  was  charged 
that  $1,500,000  was  realized  by  boosting 
to  $7  a  share  stock  that  had  been  bought 
for  17c.  a  share.  The  company  was 
shown  to  have  a  plant  worth  not  more 
than   $100,000. 

Wilson,  who  was  the  promoter,  was 
sentenced  to  seven  years  in  prison,  while 
Matches,  who  handled  the  stock  in  Bos- 
ton, was  sentenced  to  three  years. 
Loomis  was  given  one  year  and  Berry 
&  Co.  was  fined  $13,000.  Since  their 
conviction  the  defendants  have  been  at 
liberty  on  bail. 

The  original  allegations  of  the  stock- 
holders who  filed  a  petition  for  a  re- 
ceiver in  bankruptcy  were  that  the  com- 
pany was  originated  as  a  "stock  jobbing 
scheme."  At  the  time  the  petition  was 
filed  the  liabilities  were  "far  in  excess 
of  $500,000." 

The  promoters  of  the  company  claimed 
they  intended  to  manufacture  a  car 
which  would  sell  at  retail  for  $395,  and 
that  they  had  orders  for  60,000  cars.  It 
was  asserted  in  October,  1916,  that  a 
plant  had  been  purchased  at  Kingston, 
N.  Y.,  and  that  500  cars  would  be  built 
that  year  with  30,000  in  1917.  Manu- 
facture really  was  begun  on  a  small 
scale,  but  no  dealer  contracts  were  made. 

The  car  was  designed  by  R.  C.  Hupp, 
who  formerly  was  with  the  Hupmobile 
Co.,  but  he  retired  as  vice-president  and 
general  manager  before  the  affairs  of 
the  company  were  taken  to  the  court. 


COURT   RETURNS   LIQUOR   CAR 

INDIANAPOLIS,  June  27— Restora- 
tion of  an  automobile  to  Otto  S.  Wilson 
of  Chicago  was  ordered  by  Judge  Geiger 
in  Federal  court  this  week.  It  had  been 
confiscated  by  revenue  agents  when 
James  Schaller  of  Chicago  was  arrested 
charged  with  illegal  transportation  of 
liquor.  Evidence  placed  before  Judge 
Geiger  was  that  the  revenue  agents  had 
turned  the  car  to  their  own  private  and 
official  use.  He  gave  a  severe  reprimand 
to  the  agents  in  ordering  the  car  re- 
stored to  Wilson,  who  proved  his  inno- 
cence of  complicity.  Wilson  is  suing  the 
revenue  agents  for  $700  damages  to  the 
car  while  in  their  possession. 


STUTZ  OFFICIAL  DIES 

INDIANAPOLIS,  June  28— Announce- 
ment is  made  of  the  sudden  death  of 
.Maynard  Chase,  53  years  old,  employ- 
ment manager  of  Stutz   Motor   Car  Co. 


June  SO,  1921 


NEW  C4R  PRICES 


BRISCOE  MAKES  $200  CUT 

JACKSON,  MICH.,  June  27— A  cut  of 
$200  on  all  models,  effective  July  1,  is 
announced  by  the  Briscoe  Motor  Corp. 
Cars  at  the  new  prices  will  be  equipped 
with  windshield  wings,  front  and  rear 
bumpers,  running  board  pads  and  nickel 
radiators,  if  desired.  The  new  prices 
are:  Touring  car  and  roadster  $1,085, 
coupe  and  sedan  $1,685,  panel  type  de- 
livery $1,160,  screen  type  delivery  $1,085. 
Prices  are  f.o.b.  Jackson. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

$3,150,  seven  passenger  touring  from 
$3,400  to  $3,250,  four  passenger  coupe 
from  $4,250  to  $3,985,  five  passenger 
sedan  from  $4,250  to  $4,100;  five  passen- 
ger limousine  from  $4,500  to  $4,000,  five 
passenger  landaulet  from  $4,650  to 
$4,000. 
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NATIONAL    MAKES    BIG    CUT 

INDIANAPOLIS,  June  27— Price  re- 
ductions ranging  from  $760  to  $960, 
effective  July  2,  are  announced  on  its 
various  models  by  the  National  Motor 
Car  &  Vehicle  Corp.  The  schedule  of 
new  and  old  prices  follows: 

Old  Price   After  July  1.  '21 
Seven-pass.   Touring.     $3750  $2990 

Four-pass.    Phaeton..       3750  2990 

Two-pass.     Roadster.       3750  2990 

Four-pass.    Coupe . ...       4900  3990 

Seven-pass.    Sedan..       4950  3990 


STEPHENS  SALIENT  SIX  CUT 

FREEPORT,  ILL.,  June  27— Price  re- 
ductions running  as  high  as  $600,  effec- 
tive July  1,  are  announced  by  the  Moline 
Plow  Co.  on  all  models  of  the  Stephens 
Salient  Six.     The  schedule  follows: 

Old  Price   New  Price 

92  Roadster $2400  $1900 

B-92  Roadster   (Sport) 2600  2000 

94-B-94      Four     Passenger 

Touring    2400  1985 

94-A     Four     Passenger 

Touring     (Sport) 2600  2085 

96   Six   Passenger  Touring  2400  2065 

93  Four    Passenger   Sedan  3400  3100 
95  Seven  Passenger  Sedan  3400  3100 


LIBERTY   PRICES   REDUCED 

DETROIT,  June  28  —  The  Liberty 
Motor  Car  Co.  announces  price  cuts  on 
all  models  effective  July  1.  The  touring 
car  and  roadster  are  reduced  from  $1,795 
to  $1,595;  the  sport  model  from  .$1,985 
175;  the  coupe  from  $2,825  to 
$2,400;  and  the  sedan  from  $2,850  to 
$2,495. 


ST  IT/.   PRN  ES   DOWN   $650 

INDIANAPOLIS,  June  27— A  reduc- 
tion of  $650  on  all  models  is  announced 
by  the  Stutz  Motor  Car  Co.,  effective 
immediately.  The  roadster  and  "bear- 
cat" models  are  cut  from  $3,900  to 
$3,250  and  the  four  and  six  passenger 
open  types  from  $4,000  to  $3,350. 


BARLEY  MOTORS  CUTS  PRICE 

KALAMAZOO,  MICH.,  June  29— Cuts 
ranging  from  $100  to  $650  effective  July 
1,  were  announced  to-day  by  the  Barley 
Motor  Car  Co.  on  its  various  models. 
The  reductions  follow:  Four  passenger 
touring  from  $3,250  to  $2,985,  roadster 
and  four  passenger  sport  from  $3,375  to 


COLE  CUTS  $455  to  $700 

INDIANAPOLIS,  June  29— Price  re- 
ductions ranging  from  $455  to  $700  on 
its  different  models  were  announced  to- 
day by  the  Cole  Motor  Car  Co.  The  new 
prices  of  the  various  models  were  not 
disclosed. 


HATFIELD  CAR  REDUCED 

NEW  YORK,  June  27— Cortland  Cart 
&  Carriage  Co.,  Sidney,  N.  Y.,  manufac- 
turer of  the  Hatfield  car,  has  reduced 
prices  on  its  4-pass.  model  from  $1,695 
to  $1,495,  and  on  its  sedan  from  $2,595 
to  $2,395. 


HUBER   CUTS    TRACTOR   PRICE 

MARION,  OHIO,  June  27— The  Huber 
Mfg.  Co.  has  made  a  reduction  of  $200 
in  the  price  of  its  light  four  tractor. 
This  takes  the  price  back  to  the  pre-war 
level. 


MILLER   CUTS   TRUCK   TIRES 

AKRON,  June  27 — New  prices  on 
heavy  duty  pneumatic  tires  are  an- 
nounced by  the  Miller  Rubber  Co.  The 
new  schedule,  as  compared  with  the  old, 
follows: 

Size  Old  Price  New  Price 

36  x  6  $119.35  $91.85 

38  x  7  168.85  127.35 

40  x  8  217.50  164.00 

42  x   9  272.25  262.50 

44  x   10  380.75  367.00 


FORD   CUTS  PARTS   PRICES 

DETROIT,  June  28— The  Ford  Motor 
Co.  announces  price  reductions  on  parts 
ranging  from  12%  to  50  per  cent.  The 
reductions  cover  more  than  400  parts 
and  in  dollars  and  cents  range  from  1 
cent  on  nuts  and  bolts  to  $12  on  trans- 
mission  assemblies. 


Small  Buying  Continues 
in  General  Motors  Stoek 

NEW  YORK,  June  29— One  out  of 
every  five  General  Motors  common 
stockholders  is  a  woman.  On  April  15, 
1921,  there  were  8110  women  common 
shareholders  compared  with  3459  on  Oct. 
5,  1920,  an  increase  of  4651.  Women 
owned  1,467,368  shares  of  common  April 
15,  an  average  holding  of  180  shares 
each,  compared  with  1,201,334  shares 
Oct.  5,  1920,  an  average  of  347  shares; 
an  increase  of  266,834  shares  in  the  ag- 
gregate, but  a  decrease  of  167  shares  in 
the  average. 

On  April  15,  the  date  of  record  for 
stockholders  who  received  May  divi- 
dends, there  were  37,7X7  individual  com- 
mon stockholders,  compared  with  16,681 
on  Oct.  5,  1920,  the  date  of  re<-onl  f.,i 
November,  1920  dividends.  The  changes 
during  those  six  months  are  significant. 


METAL  MARKETS 


OTEEL  consumers  have  grown  unduly 
*^  accustomed  to  the  "official"  method  of 
price  changes.  This  is  a  legacy  of  the  War, 
when  the  War  Industries  Board,  "with  the 
approval  of  the  President,"  would  issue  proc- 
lamations covering  maximum  prices,  and 
these  were  considered  first  page  stuff  by  the 
newspapers.  Popular  interest  in  the  leading 
steel  producing  interests,  because  it  is  the 
largest  industrial  corporation  of  the  land, 
continues  to  make  price  announcements  by 
the  United  States  Steel  Corporation  "must, 
first  page."  Important  changes  in  the  price 
of  steel  products,  however,  are  coming  to 
pass  these  days  without  being  deemed  worthy 
of  scareheads.  This  is  especially  true  of  the 
kinds  of  steel  in  which  the  automotive  in- 
dustries are  vitally  interested.  Cold-rolled 
strip  steel  is  obtainable  at  fully  $10  a  ton  less 
than  a  month  ago.  A  similarly  sharp  price 
decline  has  taken  place  In  fine-finished 
sheets.  All  of  these  downward  price  changes, 
however,  fail  to  arouse  any  enthusiasm  on 
the  part  of  the  buyer,  who  holds  that  they 
result  from  apathy  on  the  part  of  the  leading 
steel  producers,  who  are  permitting  the  mar- 
ket to  drift,  when,  in  the  consumer's  opinion, 
they  should  set  their  house  in  order  as 
speedily  as  possible  and  announce  the  lowest 
possible  price  at  which  they  can  sell  steel 
and  make  both  ends  meet.  In  spite  of  the 
seemingly  lackadaisical  attitude  of  steel  pro- 
ducers, a  change  is  coming  over  the  situa- 
tion, however,  and,  with  production  down  to 
a  quarter  to  a  third  of  normal,  the  visible 
supply  of  steel  is  being  constantly  diminished. 
The  major  market  in  the  last  few  weeks  has 
been  the  resale  market.  Manufacturers  with 
much  steel  and  few  orders  on  hand  have  been 
disposing  of  as  much  of  their  surplus  as  they 
possibly  could  to  other  manufacturers  with  a 
more  immediate  outlet  for  it.  Jobbers  have 
in  some  instances  reduced  their  prices  to  a 
point  where  they  could  compete  successfully 
with  production  steel.  Daylight  is  beginning 
to  dawn  more  and  more.  For  all  that,  the 
belief  is  general  that  before  long  the  leading 
interest  will  see  fit  to  announce  a  reduction 
in  prices.  This  impression  is  strengthened 
by  the  sharp  criticism  which  one  of  the  inde- 
pendent  producers  recently  applied  to  the 
chief  Interest's  price  policy.  The  new  iron 
ore  price,  which  is  $1  a  ton  below  the  1920 
level,  Is  merely  a  trial  kite.  It  looks  as 
though  1921  ore  demand  would  be  negligible. 
The  new  ore  price  was  established  on  the 
basis  of  a  sale  to  Canada.  There  have  been 
no  domestic  transactions  at  the  new  figure, 
nor  are  there  any  in  sight.  Theoretically 
speaking,  $1  cut  in  the  price  of  ore  should 
imply  a  $2  per  ton  reduction  in  production 
cost  of   pig   Iron   and   steel. 

Pig  Iron.— Malleable  is  offered  at  $2:i.  val- 
ley, and  foundry  $1  less  Even  these  low 
"  ! i"    frequent!;    i  haded. 

Steel. — Automotive  parts  makers  are  plac- 
Ing  occasional  orders  for  cold-drawn  bars. 
Foungstowr  reports  5.20c.  for  fine  finished 
sheets  with   15  per  oenl   se ds  for  22  gage. 

Aluminum.— The  market  continues  utterlj 
neglecti  d,  althoui  h  on  e  automotive  inter- 
ests an  i  mil  .i  vo\  Ing  in  "iii. i  in  a  line  <m  con- 
tract    prices    for    1921-1922    delivery. 

Lead. — Spanish  lead  continues  to  emu,,  in. 

in    tie     "in.'  n        el    metal   as   low   as 

Easl  St.  Louis  basis,  is  often  d. 

Zinc. — In  Hi,  absence  of  consuming  de- 
mand  conl  Inuallj  sagging  with 

■in    ii.iniin.il   price  ai   around  4.25c,  Easl   St 
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FINANCIAL  NOTES 


Standard  Parts  Co.  business  totaled  $600,000 

in  March,   $1,000, ich   in  April  and   May, 

and  will  aggregate  $600,000  in  .Tune,  accord- 
ing to  a  statement  issued  by  Receiver  Scott. 
All  the  receiver's  debts  have  been  paid  ex- 
cepting current  accounts,  and  the  company 
has  $1,080,000   in  the  bank. 

Miller  Rubber  Co.,  in  a  comparative  balance 
sheet  as  of  Dec.  31,  shows  total  assets  of 
$23,271,274,  a  gain  of  about  $5,000,000  over 
1919.  The  assets  include  cash  of  $2,012,388; 
accounts  and  notes  receivable,  $2,755,327.  and 
an  inventory  of  $9,321,803. 

Chandler  Motor  Car  Co.  is  in  strong  finan- 
cial position,  declares  President  F.  C.  Chand- 
ler, decrying  rumors  that  the  company  would 
cut  its  October  dividend.  "Directors  will  not 
discuss  the  October  dividend  in  June,"  he 
said. 

Cincinnati  Finance  Co.  moved  last  week 
into  its  permanent  offices  in  the  Dixie  Ter- 
minal Building,  Cincinnati.  The  company 
specializes  in  discounting  automobile  and 
truck  installment  payment  notes  from  deal- 
ers. 

Detroit  Motorbus  Co.  has  declared  a  divi- 
dend of  1%  per  cent,  payable  July  15.  This 
will  be  the  first  dividend  since  the  company 
was  organized.  It  now  has  4S  buses  operat- 
ing and   20   more   soon   to   start. 

Jackman  Motors  Co.,  Joliet.  111.,  has  been 
cited  in  a  petition  in  bankruptcy  filed  by 
creditors.  Liabilities  are  placed  at  $70,000 
and  assets  at  $60,000. 

Kelsey  Wheel  Co.  has  declared  the  regular 
quarterly  dividend  of  l3i  per  cent  on  the 
preferred  stock,  payable  August  1. 

Republic  Motor  Truck  Co.  directors  have 
voted  to  pass  the  1%  per  cent  quarterly  pre- 
ferred dividend  due  July  1. 

Motor  Wheel  Corp.  paid  a  cash  dividend  on 
common  stock  of  2  per  cent  on  June  20. 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 

boro,  N.  J.,  recently  was  made  defendant 
in  bankruptcy  proceedings  and  the  entire 
properties  were  ordered  sold.  Caldwell 
is  a  large  stockholder  in  the  General 
Tractors  company  and  a  principal  credit- 
or as  well.  The  Monarch  plant  at  Water- 
town  is  carried  for  1921  on  the  assess- 
ment roll  of  the  city  of  Watertown  at  a 
valuation  of  $168,000.  Inventory  ap- 
praisal in  bankruptcy  proceedings  gave 
the  value  as  $40,000. 
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HOLTOX  TO  CHANGE  HANDS 

INDIANAPOLIS,  June  27  —  Contract 
for  the  transfer  of  the  Holton  Tractor 
Co.  of  this  city  to  the  Kokomo  company 
which  will  take  over  the  tractor  com- 
pany's business  will  be  effected  as  soon 
as  Elwood  Haynes  of  the  Haynes  Auto- 
mobile Co.  returns  from  New  York.  Ne- 
gotiations for  the  transfer  are  being  car- 
ried forward  with  the  receiver  ,  here. 
The  transaction  will  involve  approxi- 
mately $350,000.  The  Holton  tractor 
company  will  probably  be  moved  to  Ko- 
komo and  it  is  understood  that  the  strong 
features  of  a  tractor  manufactured  at 
Elwood  will  be  combined  with  the  Holton 
invention.  Others  interested  in  the  new 
company  besides  Haynes  are  A.  G.  Sei- 
berling,  George  J.  Marott  of  Indianapo- 
lis, Simeon  McQuiston  of  Greentown  and 
others. 


MONARCH    TRACTOR    PLANT    SOLD 

WATERTOWN,  WIS.,  June  27— E.  D. 
Caldwell  of  New  York  was  the  highest 
bidder  for  the  assets  of  the  Monarch 
Tractor  Co.  of  Watertown,  Wis.,  at  the 
public  auction  conducted  at  the  plant  by 
the  trustee  in  bankruptcy,  William  B. 
Roys  of  Madison,  Wis.  The  price  of 
$44,000  was  accepted  subject  to  approval 
by  the  bankruptcy  court.  The  Monarch 
company,  together  with  its  parent  cor- 
poration,  General   Tractors,   Inc..   Pauls- 
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American  Grinder  Mfg.  Co..  manufacturer 
of  wrench  sets,  portable  tool  grinders  and 
similar  specialties,  is  moving  into  a  new 
factory,  comprising  the  entire  second  floor  of 
tlu  .Milwaukee  Terminal  Building,  affording 
about  50,000  sq.  ft.  It  will  be  ready  to  resume 
operations  July  1  or  5  in  the  new  quarters. 

Link-Belt  Co.  of  Chicago,  headed  by  Charles 
Piez.  has  acquired  all  the  capital  stock  of  the 
11  W.  Caldwell  &  Son  Co.  Frank  C.  Cald- 
wel!  has  been  elected  a  director  by  the  Link- 
Belt  Co.  and  operation  of  the  Caldwell  plant 
as  a  separate  unit  will  be  continued. 

John  Broenen  Co.,  Milwaukee,  has  let  con- 
tracts  for  the  erection  of  a  two-story  brick 
and  concrete  addition,  50  x  75  ft.  It  is  a 
manufacturer  of  passenger  car  and  motor 
truck  bodies. 

Hebb  Motors  Works  at  Havelock,  Xeb., 
were  sold  at  auction  to  W.  H.  Ferguson  of 
Lincoln  for  $110,000,  subject  to  the  approval 
of  the  court.     The  plant  cost  $3,000,000. 

Paige-Detroit  Motor  Car  Co.  has  declared 
the  regular  quarterly  dividend  on  preferred 
stock  of  1%  per  cent,  payable  July  1  to 
stock  of  record  June  15. 

Kant-Score  Piston  Co.  has  acquired  the 
Cincinnati  plant  of  the  D.  T.  Williams  Valve 
Co 

Cadillac  Tool  Co.  has  increased  its  capital 
stock  from  $40,000  to  $200,000. 


JORGENSON  RESUMES  JULY  1 

WAUPACA,  WIS.,  June  27— The  Jor- 
genson  Mfg.  Co.,  a  large  manufacturer 
of  priming  devices  and  brass  castings 
for  the  automotive  industries,  will  re- 
sume production  on  a  normal  scale 
shortly  after  July  1.  The  machine  shops 
were  closed  late  in  May  after  a  steady 
day  and  night  run  for  nearly  a  year's 
time  to  enable  the  company  to  overhaul 
the  plant,  rearrange  equipment  for 
greater  efficiency  and  to  do  some  retool- 
ing. The  foundry  was  kept  in  contin- 
uous operation  to  insure  a  casting  sup- 
ply when  the  machine  departments  re- 
sume. The  interruption  was  a  seasonal 
one,  as  demand  for  priming  devices 
usually  falls  off  after  the  cold  weather 
is  over.  Manufacturers  and  jobbers  are 
now  placing  orders  for  fall  and  winter 
deliveries  and  it  is  expected  to  maintain 
steady  production  for  a  year. 


CAROLINA  WOODWORK  HIGH 

COLUMBIA,  S.  C,  June  25  —  South 
Carolina  now  lias  more  miles  of  Federal 
aid  highways  completed  or  under  con- 
struction than  any  of  the  five  Southern 
States,  Tennessee,  South  Carolina, 
Georgia.  Florida  or  Alabama,  with  the 
exception  of  Georgia. 


BANK  CREDITS 

Written  exclusively  for  Automobile 
Industries  by  the  Guaranty  Trust 
Co,  second  largest   bank  in  America. 


NEW  YORK,  June  30— The  improve- 
ment in  the  reserve  position  of  the  New 
York  Federal  Reserve  Bank  attracted 
much  interest  last  week.  The  ratio  of 
gold  reserves  to  Federal  Reserve  notes 
in  circulation  after  setting  aside  35  per 
cent  against  deposit  liabilities,  increased 
from  90.8  per  cent  to  103  per  cent.  The 
ratio  of  total  reserves  to  deposit  and 
Federal  Reserve  note  liabilities  com- 
bined, increased  from  60.6  per  cent  to 
68.9  per  cent.  This  improvement  was 
largely  a  result  of  a  $132,682,000  decline 
in  total  deposits  and  a  $25,106,000  in- 
crease in  gold  reserves.  Federal  Re- 
serve notes  in  circulation  in  this  district 
also  declined  $13,541,000.  This  improve- 
ment furnishes  substantial  background 
for  the  further  reduction  from  6%  per 
cent  to  6  per  cent  of  the  bank's  discount 
rate  on  commercial  paper.  Similar  ac- 
tion was  taken  by  the  Dallas  Federal 
Reserve  Bank,  and,  as  a  result,  all  Fed- 
eral Reserve  Banks  of  the  system  now 
have  a  6  per  cent  rate  on  commercial 
paper,  with  the  exception  of  the  Minne- 
apolis and  Chicago  banks,  which  still 
maintain  a  6%  per  cent  rate. 

The  action  of  the  New  York  bank  was 
followed  by  similar  action  on  the  part 
of  the  Bank  of  England,  which  reduced 
its  discount  rate  from  6%  per  cent  to  6 
per  cent  on  June  23,  after  having  re- 
duced it  a  short  time  ago  from  7  per  cent 
to  6V2  per  cent.  The  effect  of  the  re- 
duction by  the  Bank  of  England  on  trade 
has  apparently  been  minimized  somewhat 
by  the  continuance  of  the  coal  strike. 
This  strike  was  settled  on  June  28  and 
should  allow  England  to  proceed  unin- 
terruptedly towards  a  normal  recovery 
of  its  economic  life.  There  appears  to 
be  ample  evidence  that  the  banking  sit- 
uation is  laying  the  foundation  for 
easier  credit  in  the  future. 

The  local  call  money  market  gave  evi- 
dence of  considerable  ease  last  week 
when  the  renewal  rate  reached  5  per 
cent  on  the  Stock  Exchange  for  the  first 
time  since  October  27,  1919.  The  range 
for  the  week  was  5  per  cent  to  5%  per 
cent  as  against  5%  per  cent  to  6  per 
cent  the  previous  week,  although  5  per 
cent  was  the  maximum  rate  on  all  days 
except  Monday.  There  were  said  to  be 
large  supplies  of  unloadable  funds  at  the 
end  of  each  day  for  which  no  market 
was  found,  and  on  the  "outside"  market 
considerable  business  was  done  at  4  per 
cent.  Time  money  was  unchanged  at  6% 
per  cent  for  60  and  90  days'  and  4 
months  paper,  and  6  per  cent  to  6V2  per 
cent  for  5  to  6  months'  paper.  There 
was  little  activity  and  most  of  the  trades 
were  restricted  to  renewals  for  short 
periods.  The  commercial  paper  market 
was  dull,  with  rates  unchanged  at  6% 
per  cent  to  6%  per  cent  for  60-90  days' 
endorsed  bills  and  6  months'  names  of 
prime  character. 

The  market  continued  the  decline 
characteristic  of  recent  weeks. 
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MEN  OF  THE  INDUSTRY 


Earl  B.  Spencer  has  been  appointed  pro- 
of the  Leach  Biltwell 
Motor  Car  Co..  Los  Angeles.  He  was  for- 
merly a  plant  engineer  at  tin-  Pierce-Arro\i 
factory  and  later  assistant  general  superin- 
tendent. I  luring  tile  war  he  was  in  charge 
oi  ih.  organization  manufacturing  Hispano- 
Suiza  aircraft. 

D.  F.  Hulgrave  has  been  appointed  man- 
..i  purchases  for  the  Cadillac  Motor  Car 
Co.,  succeeding  J.  H.  Main,  who  has  been 
named  director  of  the  purchase  section  of 
the  General  Motors  advisory  board  in  Detroit. 
Hulgrave  has  been  with  the  company  for 
thirteen  years,  the  latter  three  being  assist- 
ant to  Main. 

John  A.  Cleary  has  resigned  as  advertising 
manager   of    the    Cadillac    Motor    Car    Co.    to 

i me    advertising    manager    for    the     new 

Collins  car.  Cleary  has  been  with  Cadillac 
for  a  number  of  years,  serving  as  sales  pro- 
motion manager  with  the  Philadelphia  dis- 
tributor before  making  the  factory  connec- 
tion. 

M.  J.  Flannery,  formerly  of  the  General 
Motors  Export  Corp.  and  the  John  N.  Willys 
Export  Corp..  has  been  named  assistant 
export  manager  for  the  Haynes  Automobile 
'''i.  His  office  will  be  at  1715  Broadway,  from 
which  all  foreign  sales  of  the  Haynes.  ex- 
Cept    in    Mexico,    will    be    handled. 

L.  M.  Rankin,  vice-president  and  genera] 
manager  of  the  Duesenberg  Automobile  & 
Motors  Co..  has  appointed  Harry  W.  Ander- 
son as  general  sales  manager  of  the  com- 
pany, with  headquarters  at  the  new  Duesen- 
berg plant  in  this  city.  He  will  begin  upon 
his   duties   immediately. 

R.  S.  Schaap,  sales  manager  of  the  Schaap 
Co..  Brooklyn,  has  left  on  a  western  trip. 
on  which  he  will  inspect  several  locations  as 
the  site  of  the  company's  proposed  western 
plant.  He  will  also  appoint  a  number  of 
western  distributors  for  his  company's 
)-i  oducts. 

Thomas  Mair,  former  comptroller  for  the 
I  hevi  oht  company,  has  been  transferred  to 
i  lakland  Motor  Car  Co.,  where  he  will 
succeed  E,  H.  Tinsman,  who  has  been  trans- 
ferred to  the  general  comptroller's  office  of 
i  he  i  :•  rteral   Motors  <  !orp.  ai    l  letroit. 

Frederick     C.     Horner,     for     several     years 

of      the      I  'ackard 

-Motor    Car    Co.,    New     York,    is    leaving    the 

pany      to     spend      two     years      in      Europe 

actici    in  England, 

i  li  lg  mm  and  ( lermany. 
F.    R.    Robinson,    aecretarj     Of    the    Packard 
.Motor    Car    Co..    has    a-    iimed    also    the    duties 

of   treasurer.     He   has   been   In    thi     Packard 

nization  for  ti i   I   I  si  elve  I  eai  a,  hold- 

ively    the    positions    of    auditor, 

rollei ai 

w.   B.   Kelly,   for   i :i  years  works   managei 
Igned. 
lie  states   that   he  has  no  definite   plans  for 
the    future,    but    it    is    presumed    he   will   join 
i a nt   forces. 
H.    R.   Hyman  has  resigned  at    adverl 
manager  ol    thi    Coli    Motoi   Car  Co.,   Indlan- 
n.      .■   ii  ,  .,ni  i 

C.  B.  Rice,  New  York,  who  hai    been  man 
iorts  for  the  Haj  I  Co 

will  also 
i  he  i  ompany. 

J.  K.  Harness  ha  pa.ti  nl  coun- 
sel for  the  Ford  M i  prlvati 

p 


J.  G.  White  has  been  appointed  district 
sales  manager  at  Detroit  of  the  Sharon 
Pressed   Steel  i  lo.,   Sharon.    Pa. 


OTTAWA  CAR  BUILDER   DIES 

W.  W.  Wylie  died  here  June  24 
at  the  age  of  61.  He  was  for  twenty 
years  manager  of  the  Ottawa  Car  Co. 
and  manufactured  the  first  street  cars 
to  run  in  the  city  as  well  as  the  first 
snow  plows  for  use  in  clearing  street- 
car tracks  in  winter.  He  built  and 
ran  the  first  motor  car  to  speed  through 
the  city  in  1894,  the  seat  being  pitched 
high  on  four  very  heavy  solid  wheels 
and  the  electric  motor  fitted  to  the  box 
under  the  seat.  The  trial  spin  was 
the  cause  of  much  interest  and  amuse- 
ment to  pedestrians  who  watched  the 
rather  uncertain  movements  with  some 
misgiving.  In  1912,  Mr.  Wylie  resigned 
the  managership  of  the  company  which 
was  later  incorporated  and  now  operates 
one  of  the  best  motor  showrooms  in  the 
city  as  well  as  a  large  repair  department. 


INVENTOR  SUES  VAN  BRIGGLE 

INDIANAPOLIS,  June  27— Suit  has 
been  filed  in  Circuit  Court  by  George 
G.  F.  Boswell,  inventor,  asking  for  an 
injunction  restraining  Lilburn  Howard 
VanBriggle  of  the  VanBriggle  Motor 
Device  Co.  and  promoter  of  the  interests 
of  several  manufacturing  concerns  of  this 
city  from  making  or  selling  shock  absorb- 
ers or  parts  of  shock  absorbers. 

Boswell  charges  in  his  complaint  that 
he  entered  into  an  agreement  with  Van- 
Briggle, April  12,  1918,  for  handling 
and  making  shock  absorbers,  on  which 
he  held  patent  rights.  Full  patent  letters 
on  the  shock  absorber  were  received  in 
December,  1919,  but  since  that  time  no 
shock  absorbers  have  been  manufactured 
by  VanBriggle,  and  notice  was  served 
on  him  April  21,  1921,  of  the  cancella- 
tion of  the  contract,  according  to  Boswell. 
In  the  complaint,  Boswell  charges  that 
VanBriggle  is  making  the  shock  ab- 
sorbers and  he  has,  therefore,  asked  that 
such  a  restraining  order  be  issued. 


NEW  PATENT  BILL  HELD  UP 

WASHINGTON,  June  27  —  Efforts  to 
amend  the  patent  law  providing  that 
foreigners  shall  within  two  years  manu- 
facture the  article  in  the  United  States, 
or,  in  the  discretion  of  the  department, 
some  other  person  may  be  granted  a 
license  to  manufacture  it,  failed  to  pass 
the  Senate  to-day  on  objection  of  Sen- 
ator Brandegee  of  Connecticut.  His  ob- 
jection was  based  upon  the  protest  of 
Frederick  P.  Fish,  of  Boston,  a  patenl 
lawyer  well  known  in  the  automotive 
trade,  who  declared  that  the  amendment 
was  dangerous  because  it  established  a 
precedenl  and  opened  up  the  question 
of  a  time  limit  upon  when  the  granting 
of    a    patent     must     result    in    putting-    the 

article   or  commodity   so   patented    upon 
the    market.      The   Senate    committee    on 
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patents  has  asked  the  views  of  the  Com- 
missioner of  Patents  and  the  Secretary  of 
War  before  considering  the  bill  in  open 
session. 


Truck  Auction  Bids 

Appear  Fictitious 

{Continued  from  page  1453) 

tor  $2,500;  3M>-ton  Packards  sold  for 
$2,000;  chain-driven  3-ton  Whites  for 
$1,900;   and   4-ton   Rikers  for  $1,800. 

In  the  opinion  of  prospective  buyers 
on  the  floor,  to-day's  prices  did  not  in- 
dicate anywhere  near  the  true  valuation 
of  the  trucks.  A  representative  of  one 
of  the  large  truck  manufacturers  stated 
that  his  company  was  given  the  oppor- 
tunity to  purchase  a  certain  mak-p  of 
truck  in  lots  for  $350  each. 

Each  truck  was  sold  with  a  guarantee 
against  defective  parts  within  30  days  of 
the  purchase.  Arrangements  were  made 
by  the  auctioneers  for  the  sale  of  the 
trucks  under  the  part  payment  plan, 
representatives  of  finance  companies, 
being  on  the  floor. 

OLDSMOBILE  REVISES  PRICES 

NEW  YORK,  June  30— Price  reduc- 
tion on  several  models  of  the  Oldsmobile, 
ranging  from  $45  to  $575,  and  increases 
on  two  models,  will  be  effective  July  2. 
There  will  be  reductions  all  along  the 
line  on  the  Model  43-A,  the  4-cylinder 
car,  and  on  the  Model  46,  big  8-eylinder 
On  the  light  8,  Model  47,  the  coupe  is 
reduced,  while  the  sedan  is  increased 
$30  because  it  could  not  be  built  at  a 
profit  at  the  old  price.  The  light  8 
touring  car,  a  four-passenger  job,  is 
increased  $30  because  of  the  change  from 
fabric  to  cord  tires. 

Prices  of  the  6-cylinder  model  will  be 
unchanged. 


PREMIER  PRICES  SLASHED 

INDIANAPOLIS,  June  30— The  Pre- 
mier Motor  Car  Corp.,  beginning  July  1, 
will  cut  the  prices  of  its  cars  from  $*710 
to  $910.  The  reductions  are:  Four-pass 
touring  from  $4,000  to  $3,090;  4-pass' 
sedan  from  $6,000  to  $5,090;  7-pass 
touring  from  $4  600  to  $3,890;  7-pass 
sedan  from  $6,100  to  $5,190,  and  coupe 
from  $5,600  to  $4,690.  There  will  he 
practically  no  changes  in  design  and 
construction   of  the  1921   model. 


WESTCOTT  PAYS  DIVIDEND 

SPRINGFIELD,   OHIO.   June  n 

rectors  of  the  Westcott  Motor  Car  Co. 
and  trie  H.  G.  Root  Co.,  automobile  sup- 
plies, have  authorized  the  payment  of 
the  regular  quarterly  dividend  of  2  per 
cent  on  the  preferred  stock  payable  June 


HI  li V   SHIFTS   JOBS 
DETROIT,  June  29— G.  R.  Bury,  gen- 
eral sales  manager  of  the    Packard   Mo 

1  o-i  ha     m    :    ,,,  d  on  account   of 
ill   health  and  will  go  to  Los  Angeles   to 
"  ' '     pciated  with  the  Packard  dis- 
tributor in  thai   territory.    His  sua 
has   not   been   named. 
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SHOWS 

Sept.  5-10 — Indianapolis.  Auto- 
mobile and  Accessory  Show 
in  conjunction  with  Indiana 
State  Fair,  conducted 
by  Indianapolis  Automobile 
Trade  Association,  John  B. 
Orman.  Mgr. 

Sept.  28  -  Oct.  8  —  New  York. 
Electrical  Exposition.  71st 
Regt.  Armory.  Electric 
Equipment,  Machinery  and 
Vehicles. 

Nov.  27-Dec.  3 — New  York.  Au- 
tomobile Salon,  Hotel 
Commodore. 

January  —  Chicago,  Automobile 
Salon.    Hotel    Drake. 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 

Calendar 
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FOREIGN     SHOWS 

September — Buenos  Aires,  Ar- 
gentina, Passenger  Cars 
and  Equipment.  La  Pa- 
bellon  de  las  Rosas.  Au- 
tomovil  Club  Argentino. 

September — Buenos  Aires.  Ar- 
gentina, Cars.  Trucks. 
Tractors,  Farm  Lighting 
Plants  and  Power  Farm- 
ing Machinery.  Palermo 
Park;  Sociedad  Rural  Ar- 
gentina. 

September — Luxemburg,  Luxem- 
burg. Agricultural  Sample 
Exhibition. 

Sept.  23-Oct.  2 — Berlin.  German 
National  Automobile  Show. 
Auspices  of  German  Auto- 
mobile Mfg.  Ass'n  and 
German    Automobile    Club. 


Oct.  3-16 — Paris,  France,  Paris 
Motor  Show,  Grand  Palais, 
Administration  de  l'Ex- 
position  Internationale  de 
l'Automobile.  51,  Rue  Per- 
golese,   Paris. 

Nov.  4-12  —  London,  British 
Motor  Show,  Society 
Motor  Mfrs.  and  Traders. 

May,  1922 — Quito,  Ecuador,  Agri- 
cultural Exposition,  cele- 
brating Centenary  of  Ecua- 
dor.    Automotive    Section. 


CONVENTIONS 

4-9  —  Mackinac  Island, 
Mich..  Summer  Meeting 
Automotive  Equipment 

Association. 


Oct.  12-14.  1921  —  Chicago, 
Twenty-eighth  Annual 
Convention  National  Im- 
plement  &    Vehicle   A'ssn. 

Nov.  22 — New  York.  Convention 
of  Factory  Service  Man- 
agers, National  Automo- 
bile Chamber  of  Com- 
merce. 

Dec.  27-29 — Chicago,  American 
Society  of  Agricultural 
Engineers,  Auditorium 
Hotel. 

RACES 
July  25— Grand  Prix,  Le  Mans. 

Labor  Day — Unlontown,  Pa., 
Autumn  Classic. 


Mixed  Fuel  Exempted 

from  Freneh  Gas  Tax 

PARIS,.  June  12  (By  Mail)— Gasoline 
mixed  with  alcohol  or  with  benzol  is  now 
exempt  from  the  French  State  tax  of  20 
centimes  per  litre.  The  decree  declares 
that  the  mixture  can  be  either  50  per 
cent  alcohol  and  50  per  cent  gasoline,  or 
a  mixture  in  equal  proportions  of  gaso- 
line, alcohol  and  benzol. 

The  French  State  gasoline  tax  initi- 
ated last  year,  always  has  been  very 
unpopular  and  has  brought  forth  innu- 
merable protests  from  both  manufac- 
turers and  automobile  users,  without, 
however,  moving  the  authorities.  All 
the  big  trucking  interests  are  in  favor 
of  the  use  of  a  fuel  composed  of  gaso- 
line, alcohol  and  benzol,  which  experi- 
ments have  shown  can  be  satisfactorily 
employed  in  present  engines.  To  get 
this  on  the  market,  however,  it  is  essen- 
tial that  the  price  of  the  mixture  should 
be  lower  than  straight  gasoline,  and 
this  has  not  been  possible  up  to  the  pres- 
ent owing  to  the  instability  of  alcohol 
prices  and  variations  in  the  supply.  The 
abolition  of  the  State  tax  is  a  certain 
step  in  the  direction  of  the  adoption  of 
this  mixture. 

As  a  further  effort,  a  competition  is 
now  announced,  with  $50,000  in  cash 
prizes  for  devices  which  will  encourage 
the  use  of  alcohol  in  internal  combustion 
engines.  Agricultural  experts  are  also 
at  work  endeavoring  to  convince  farm- 
ers of  the  advantage  of  occasionally 
raising  beet  crops  in  order  to  improve 
their  land  for  wheat  crops.  The  beets 
will  be  used  for  distilling  alcohol,  and 
at  the  same  time  the  yield  in  wheat  will 
be  increased,  it  is  declared,  from  20  to 
30  per  cent. 


Plane  Service  Connects 

Paris  with  Le  Havre 

PARIS,  June  12    (By  Mail)— Regular 

airplane  service  between   Paris  and  Le 

Havre,  a   distance  of   130  miles   will  be 

dished  thiE    week  in  order  bo  cai  rj 

engers  to   and   from   Atlantic  liners 

using   this   port.      This   airplane   service 

nig  organized  by  the  Compagnie  des 

Messageries    Aeriennes    in    conjunction 

with    the    French    Line    steamship    com- 


pany, whose  liners  sail  from  this  port. 

A  protest  has  been  made  by  the 
French  aerial  navigation  companies 
against  the  Government  plan  of  form- 
ing elaborate  aerial  stations,  with  sheds, 
equipment,  and  an  expensive  staff,  on  the 
main  aerial  routes.  The  operating  com- 
panies maintain  that  all  that  is  required 
is  a  chain  of  suitable  landing  grounds 
at  intervals  of  not  less  than  30  miles 
along  the  entire  route  between  Paris 
and  London  and  Paris  and  Brussels.  On 
the  Belgian  portion  of  the  Paris-Brus- 
sels air  line  this  view  has  been  accepted, 
and  the  Air  Ministry  is  now  preparing 
emergency  landing  grounds  at  30  mile 
intervals. 


Lack  of  Roads  Hurts 

Car  Sales  in  Formosa 

WASHINGTON,  June  28  —  American 
manufacturers  of  automobiles,  trucks 
and  tractors  having  the  best  success  in 
Formosa  are  those  whose  agents  have 
branches  there  equipped  to  give  demon- 
strations, according  to  a  report  by  Con- 
sul Henry  B.  Hitchcock,  Taihoku,  Tai- 
wan, Japan,  relating  to  conditions  affect- 
ing the  sale  of  these  vehicles  in  Formosa. 
It  also  is  urged  that  the  value  of  judi- 
cious advertising  should  not  be  over- 
looked. 

He  states  that  the  market  for  passen- 
ger vehicles  and  trucks  in  Formosa  is 
as  yet  but  a  small  one.  Roads  in  the 
rural  districts  are  not  wide  enough  or 
sufficiently  well  maintained  to  be  used 
for  motor  vehicles.  In  the  large  cities, 
however,  the  streets  are  generally  wide 
and  well  kept  up.  The  use  of  passenger 
automobiles  and  trucks  is  consequently 
confined  to  the  large  cities,  of  which 
there  are  but  three  with  a  combined 
population  of  270,478.  While  the  financial 
depression  has  not  been  felt  so  much  in 
Formosa  as  in  Japan,  it  will  nevertheless 
have  an  effect  on  the  sales  of  passenger 
automobiles  artd  trucks  for  some  time. 


NASH    MAKES   CUT  IN   SALARIES 

KENOSHA.  WIS.,  June  27— At  a  mass 
meeting  of  all  straight-time  workers  in 
the  plant  and  offices  of  the  Nash  Motors 
Co.,  Kenosha  Wis.,  it  was  announced 
that  the  entire  salaried  force  would  re- 
ceive a  slight,  reduction  effective  July  1. 


South  Africa  to  Make 

Gasoline  Substitute 

WASHINGTON,  June  27  —  Penrol, 
South  Africa,  Ltd.,  is  marketing  85,000 
shares  of  stock  to  secure  initial  working 
capital  for  the  production  and  sale  of 
"Penrol,"  a  gasoline  substitute,  accord- 
ing to  a  report  made  to  the  Bureau  of 
Foreign  and  Domestic  Commerce.  This 
new  fuel  will  be  made  principally  from 
alcohol  which  will  be  produced  from  lo- 
cally grown  maize  or  mealies  (corn). 
It  has  been  patented  in  the  Union  of 
South  Africa  and  its  name  registered. 
The  advantages  claimed  are  as  follows: 

It  can  be  manufactured  in  South  Africa 
solely  from  ingredients  and  constituents 
produced  locally;  the  selling  price  will  be 
considerably  below  that  of  gasoline;  in 
power  and  driving  force  it  is  practically 
equal  to  gasoline;  it  has  no  smell  and 
does  not  carbonize;  it  is  non-corrosive, 
smokeless  and  stainless.  Penrol  has  been 
subjected  to  trials  and  experiments  for 
a  considerable  period  in  motor  cars,  mo- 
tor cycles,  motor  trucks,  and  airplanes 
over  a  distance  of  10,000  miles,  with  ex- 
cellent results,  according  to  reports  from 
experts  and  leading  firms. 

The  total  gasoline  consumption  of  the 
Union  of  South  Africa  is  estimated  at 
12,000.000  gal.  annually  by  the  company, 
but  the  total  for  the  past  year  was  only 
about  11.000,000  gal".  By-products  of 
cattle  feeds  and  other  lines  are  also  con- 
templated. 


FORD  LOWERS  HOUSE  PRICES 

DETROIT,  June  28— In  line  with  his 
determination  to  bring  about  price  re- 
adjustments in  accordance  with  business 
conditions,  Henry  Ford  has  announced 
substantial  price  cuts  on  Ford  homes  in 
Dearborn.  These  suburban  residences 
now  are  selling  at  low  figures  and  at 
terms  which  are  making  them  attractive 
to  investors  who  naturally  are  num- 
bered chiefly  among  the  Ford  employees. 
Ranging  between  $6,900  and  $8.500".  ac- 
cording to  type,  prices  are  considerably 
below  market  value  for  property  in  this 
section.  The  terms  being  allowed  make 
the  offers  unusually  attractive.  Ford  per- 
mitting down  payments  as  low  as  10  per 
cent  and  monthly  installments  varying 
from  $38  to  $85. 
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The  Fay  Way  of  Machining 
Engine  Clutch  Gears 

In  the  manufacture  of  such  standardized 
automotive  parts  as  clutch  gears,  flywheels, 
hub",  camshafts,  pistons,  crankshafts,  and 
the  like,  the  Fay  Automatic  14"  Lathe  is  the 
recognized  production  leader.  The  Fay 
Way  is  the  practical  way.  Send  sample 
pieces  to  our  engineering  department  for 
estimates. 

INVESTIGATE. 

Send  sample  piece  or  blueprints  for  time   estimate. 

JONES  &  LAMSON  MACHINE  CO. 

Springfield  Vermont 

503    Market   St.,    San    Francisco,    Cal. 

9-10  Water  Lane,  Queen  Victoria  St.,   London,  Eng. 

AGENTS:  France,  Spam  and  Belgium— F.  Auberty  &  Co.,  91  Rue  di 
Maubeuge,  Pans.  Holland — Spliethotf,  Beeuwkes  &  Co.,  Rotterdam 
Japan.  Korea,  etc. — Mitsui  &  Co..  Ltd.,  Tokio.  Australia — McPherson'< 
,  554  Collins  St..  Melbourne.  Stockholm,  Sweden— A  Bui 
Oscar  Lndbom,  Postbox  420. 


One  Operator — Two  Machines 
Production,  250  Gears  Per  Day 

The  five  necking,  turning  and  fac- 
ing operations  on  this  stem  pinion 
are  performed  on  two  Fay  Auto- 
matics, the  rough  turning  on  one 
machine,  the  finish  turning  to 
blue  print  size  on  the  other. 
The  output  by  the  Fay  Way  is 
equal  to  that  of  five  machines  and 
five  operators  when  the  previous 
method  of  handling  the  job  was  in 
force. 

The  principle  of  the  Fay  Auto- 
matic, a  multiplicity  of  cuts  taken 
simultaneously,  has  worked  won- 
ders on  many  a  production  sched- 
ule. Have  you  considered  its 
possibilities  on  yours? 
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Cylinder  | 

Regrinding 


The  above  group  consists  of  a  Mitchell  six, 
Oakland  six,  Continental  twin,  and  Cunning- 
ham eight  thai  have  just  been  ground  on  a 
lleald  which  handles  automobile,  marine  and 
airplane   cylinders  equally  well. 

More  Evidence 
In  Favor  of 


Regrinding  the  bores  of  a  Packard  twin  at 
the  Zumpach  Machine  Co.  All  these  tagged 
cylinders  will  result  in  nice  fat  checks  on  the 
first  of  the  month. 

Here's  another  Heald  at  work  in  the  shop  of  the  Zumbach  Machine  Co.,  134 
West  54th  St.,  New  York  City.  There  are  over  500  concerns  using  Healds 
that  we  could  call  on  for  photographs  before  the  list  would  be  exhausted. 
While  this  is  a  large  number  they  cannot  begin  to  take  care  of  the  tremend- 
ous field  and  possibilities  of  regrinding.  It  proves  definitely  that  the  Heald 
is  recognized  as  the  logical  machine  to  take  care  of  refinishing  worn  and  scored 
cylinders. 

The  Style  No.  55  is  built  especially  for  regrinding  work.     It   is  nominal  priced, 
self-contained  and  simple  with  a  large  range  and  capacity. 

If  you  have  a  small  machine  shop,  auto  repair  shop  or  welding  outfit,  look  into  the 
regrinding  field.  It  is  the  most  active  business  in  the  mechanical  line  today.  Install  a 
Heald  and  clear  those  cobwebs  out   of  your  cash  box. 

THE  HEALD  MACHINE  COMPANY 

WORCESTER,  MASS. 


BRANCH    OFFICES— New    York,    889    Singer    Bldg. ;    Buffalo     331     Jewett 

hia,    13<i2    Stephen   Girard    Bldg.;    Chicago,    28    South   Jeffer- 

Detrolt,     mi     Marquette    Bide;    I'incinnaii.    ::il     I'mntui    Bank 
nidg.  ;    Cleveland,    "ill    Engineers    Bldg       Western     igent-     iv^i.      ,\    smith 

,  .         i  .,     Fran  isco      Seattle    and     Cortland       Sail     Lake     Hnrd- 

,i,    and    Male.;    II. ■ndne    S     BolthOff    Mfg     S    Stipplj    Co.,    c'eln rad<> 

omlng. 


FOREIGN  AGENTS  Ufred  Herbert,  Ltd.,  England;  Societe  Anonyme 
Alfred  Herbert.  Frame.  Switzerland;  Societs  Anonimn  Italians  Alfred  Her- 
bert, Italy;  Home  Co.,  Ltd.,  Japan;  Willi.  Sonesson  &  Co.,  Sweden.  Pen- 
mark  and  Norway;  Henri  BenediCtUS,  Brussels,  Belgium;  American  Ma- 
chinery Corporation,  Madrid,  Spain;  Sindicatio  de  Uaquinaria  Americano, 
Bilboa,  Spain. 
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TIMREN      STEEL 


It  was  not  the  question  alone  of  assured 
deliveries  of  steel  stock  that  influenced 
the  building  and  operating  of  the  Timken 
steel  mills.  In  fact  the  question  of  de- 
liveries was  of  secondary  importance. 

The  big  consideration  involved  in  Tim- 
ken's  making  its  own  steel  was  that  of 
quality.  Purchasing  from  different  mills 
made  it  almost  impossible  to  get  uniform 


quality  and  specifications.  The  solution 
to  all  these  problems  was  to  manufacture 
our  own  steel.  In  that  way  only  could 
we  be  sure,  not  only  of  deliveries,  but  of 
absolute  uniformity  of  material  from  one 
year's  end  to  the  other. 

It  is  obvious  that  a  bearing 

— which   is   built   to   carrv   either    radial 


Tapered 

*R  Co)  IT  TT 
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IN  TIMKEN  BEARINGS 


load,  thrust  load,  and  all  the  resultants  of 
these  loads 

— which  is  capable  of  withstanding  these 
loads  and  speeds  with  uniformly  negli- 
gible loss  of  power  by  friction 

— which  can  be  taken  up  or  adjusted 
when  the  wear  that  must  follow  all  mo- 
tion does  come — 


It  is  obvious  that  a  bearing  of  this  char- 
acter requires  steel  that  is  absolutely  uni- 
form in  character  and  specification  year 
in  and  year  out.  Only  by  absolute  con- 
trol of  our  own  steel  mills  were  we 
assured  of  this. 

The  Timken  Roller  Bearing  Company,  Canton,  O 

Timlcen  Tapered    Roller    Bearings   for   Passenger   Can.    Trucks, 


Tapered 

mAmmm 
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The  body  sells 

the  car 

when  its  a 


(&uikvy 


Raulang  Bodies  are  now 
available  in  these  models: 


Reo  Coupe 

Reo  Sedan 

Lexington  Sedan ETTE 

Rauch  &  Lang  Brougham 

Rauch  &  Lang  Coach 
Stevens  Duryea  Limousine 


R.AULANG         BODY        DIVISION 

The  Baker  R  £^L  Co. 

CLEVELAND.    OHIO. U.S.A. 


II V  have  been  coach  builders  for  over 
sixty  years 
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DIFFERENT  and  DEPENDABLE 


Designing  Engineers  as 


Well  as  Competent  Buy- 
ing Executives  Have 
Come  to  Know  That 


"WDF"  Forgings  Are 
Different 

That 

"WDF"  Service  Is  De- 
pendable 

If  your  problem  pertains 

to  Forgings  the  solution 

is  here 

"If  it  can  be  forged  from  steel 
'WDF'  can  forge  it" 


WESTERN  DROP  FORGE  COMPANY 

MARION,     INDIANA 


Detroit— Brossj    Boildini 


Philadelphia— Drexel    Building 
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FOR  AMERICAN  GOODJ! 
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//  It's  a  Flood  Oiling  Fan,  It's  a  Service  Faiv'' 

Silence  in  Operation 
Freedom  from  Mechanical  Trouble 
Durable,    Reliable    and    Efficient 

for 

Motor    Car,    Truck    and    Tractor 

"The  Fan  that  took  the  Lexington  to  the  top 
of  Pikes  Peak" 

Put  your  cooling  problems 
up  to  us 

SERVICE  PRODUCTS 
CORPORATION 

INDIANAPOLIS  INDIANA' 
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Trimming 

1000  Brown-Lipe-Chapin 
Spur  Gears  per  9  hours 
on  a  "Bliss"  No.  74^ 
Straight  Side  Press  at 
Columbus  Forge  &  Iron 
Co.,  Columbus,  O.  Ma- 
terial is  Nickel  Steel. 


E.  W.  Bliss  Companyl 

Main  Offices:    BROOKLYN,  N.  Y.,  U.  S.  A. 
AmericanFactories:  BROOKLYN. N.Y., HASTINGS,  MICH., CLEVELAND,  O..SALEM.O 

. S  A  1.  E  S     OFFICES 

(  HTCAGO.    Peoples  Gas  BIdg.__        DETROIT,  Dime  Bank  Bldg.    _       CLEVELAND,  Union  .Bank  Bldg^ 


Union  Trust  Bldg. 


BUFFALO."  Marine  Bank  Bldg.        ST.  LOUIS.  Boatmen's  Bank  Bldg.        PITTSBURGH, 
FOREIGN   SALES  OFFICES  and  FACTORIES 


1857 

CINCINNATI. 

LONDON,  ENGLAND,  Pocock  Street,  BlackT liars" Road,  S!e""PARIS,"  FRANCE,  ioo  Boulevard  Victor-Hugo,  St.   Ouen 

No.  116 
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PARISH  &  BINGHAM 

PRESSED       STEEL       FRAMES 


(D 


Quality,  above  all  else,  has  always  been  the  keynote 
in  P  &  B  Frame  manufacture.  1  7  years'  successful 
production  for  truck  and  car  builders  testifies  to  the 
wisdom  of  this  policy. 

The  same  standards  prevail  in  the  manufacture  of  the 
lighter  P  &  B  parts,  such  as  Axle  Housings,  Brake 
Drums,   Step  Hangers,   Running  Boards,   etc. 

Send  your  blue  prints  for  estimate. 

Frame    Makers   for   Cars   of   Quality    Since    1904 

PARISH  &  BINGHAM  CORPORATION 

CLEVELAND,  OHIO,  U.  S.  A. 


m 
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Supple  as  a  Split  Bamboo 


Staunchly  formed  of  finest  steel,  Per- 
fection Springs  lend  an  incomparable 
smoothness  to  every  road  they  ride. 

Theirs  is  the  studied  resiliency  of 
springs  designed  and  suspended  to 
conform  thoroughly  with  the  indi- 
vidual   load    and    road    demands    of 


each    motor   car   and   truck  served. 

Small  wonder  that  an  overwhelming 
majority  of  automotive  manufacturers 
have  standardized  on  Perfection 
Springs — the  quality  product  of  the 
oldest  and  laigest  maker  of  auto- 
mobile springs  in  the  world. 


-THE    PERFECTION    SPRING    COMPANY,  CLEVELAND,  OHIO 

THE     SPRING     DIVISION     OF    THE'  STANDARD     PARTS     COMPANY 

I  COMPANY.  THE  STANDABD  WELDING  COUFAMT 


THESE    MANUFACTURERS    EQUIP     ALL    OR    PART    OF   THEIR    PRODUCTS    WITH    PERFECTION    SPRINGS 


Abbott-Downing  Truck  &  Body  Co. 
Adams- Barre  Company 
American  Steel  &  Wire  Co. 
American  Tractor  Corp'n 
Anderson  Motor  Co. 
Apperson  Bros.  Auto  Co. 
Arcadia  Trailer  Corp'n 
Australian  Motors  Co..  Ltd. 
Auto  Kamp  Equipment  Co. 
Bacon  Motors  Company 
Barley  Motor  Car  Company 
Bartholomew  Co. 


J.  T.  Boone 

Briscoe  &  Stahl  Motor  Corpot 
lirown  City  Mfg.  Company 
Buffalo  Truck  St  Tractor  Co. 
II.  G.  Burtord  &  Co..  Ltd. 
Cadillac  Mote 


I   ., 


Mi 


rCo. 


■  Co. 


Chandler  Mot 
Chevrolet  Motors  Co. 
Cleveland  Tractor  Company 
Cleveland  Trailer  Mis-  Co. 
Clydesdale  Motor  Truck  Co. 


Columbia  Motor  Truck  & 

Trailer  Co. 
Commodore  Motor  Corp'n 
Cook  Motors  Corp'n 
Crock  Motor  Car  Company 
Crow-Elkhart  Motor  Corp'n 
Curtis  Motor  Car  Company 
Daniels  Motor  Car  Co. 
Dart  Truck  S;  Tractor  Co. 
Defiance  Motor  Truck  Co. 
Dependable  Truck  & 

Tractor  Co. 
Dort  Motot  Car  Co. 
Dunham  Company 
Elkhart  Carriage  &  M.  C.  Co. 
Elwell  Parker  Elec.  Co. 
Erie   \l  i    it    rruck  Mfg.  Co. 
Essex  Motors  Company- 
Fergus  Motors.  Inc. 
Ford  Motor  Company 
Fremont    Motor  Cat  Co. 
Fruehauf    Trailer  Co. 
Fulton  Motor  Truck  Co. 
Gartord   Motot  Truck  Co. 
'  .11      Motor  Company 
Gramm-Bernstein  MotorTruck 
Grant  Motor  Car  Corp'n 


Hal  Fur  Motor  Truck  Co. 
Halladay  Motor  Corp'n 
Hamlin-Holmes  Motor  Company 
Harrtsburg  Mfg.  &  Boiler  Co. 
Harvard  Motor  Car  Co. 
Highway  Trailer  Co. 
Hi-Speed  Trailer-car  Co. 
Holmes  Automobile  Co. 
Hudson  Motor  Car  Co. 
Huffman  Bros. 
International  Purchasing 

&  Eng.  Company 
Jackson  Motor  Corp'n 
Jordan  Motor  Car  Company 
Kelly-Springfield   Motor  Truck  Co. 
Kentucky  Wagon  Mfg.  Co. 
Kenworthy   Motors  Corp'n 
Kline  Cars  Company 
Kurtz  Motor  Car  Co. 
LaFayette  Motors  Co. 
Lansing  Company 
Lewis-Hall  Motors  Corp'n 
Lexington   Motor  Co. 
Maibohm  Motor  Co. 
Marsh  Motors  Company 

ell  Motor  Company.  Inc. 


Motors  Co. 
r  Mo 


Co. 


McFarlan  Mo 


i  o. 


Metz  Company 
Miami  Trailer  Co. 
Miles  Mfg.  Company 
A.  J.  Miller  &  Co. 
Moller  Motor  Co. 
Monitor  Motor  Car  Co. 
Nelson  Motor  Truck  Co. 
New  England  Truck  Co. 
Noma  Motors   Corp'n 
Northway   Motors  Corp'n 
Norwalk   Motor  Car  Company 
Ohio  Motor  Vehicle  Co. 
Olds  Motor  Works 
Owen  M  agnetic  Motor 

Car  Corp'n 
Paige-Detroit  Motor  Car  Co. 
Pan  Motors  Company 
Paragon    Motor  Car  Company 
Parenti  Motors  Corp'n 
H.  W.  Peabody  Co. 
Piedmont  Motor  Car  Co. 
Premier  Motor  Corp'n 
Rail  Wilding  St  Bonding  Co. 
Rainier  Motor  Corp'n 
Reed  St  Glaser 


Regal  Motor  Car  Co. 
Reynolds  Motor  Truck  Co. 
Robertson  Cole  Company 
Sayers  &  Scovill  Company 
Seagrave  Company 
Selden  Truck  Corp'n 


Sevc 


Mo 


Co. 


M.  Sheeha 
Signal  Motor  Truck  Co. 
Skelton  Motors  Corp'n 
Southern  Motor  Mfg.  Ass'n 
Standard  Motor  Truck  Co. 
Stanwood  Motor  Car  Co. 
F.  B.  Steams  Co. 
Templar  Motors  Corp'n 
Towmotor  Co. 
Trailmobile  Company 
Troy  Wagon  Works  Co. 
TulsaAuto  M anufacturinaCo. 
Union  Trailer  Works 
U.  S.Tractor  St  M  achinery  Co. 
Walker  Johnson  Truck  Co. 
Walter  Motor  Truck  Co. 
White  Motor  Company 
J.  C.  Wilson  Company 
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SHARON  FRAMES 


s 


Sharon  Standards  of  materials  and  work- 
manship conform  with  those  of  the  most 
exacting  huilder  of  cars  or  trucks.  Sharon 
Serviceability  is  an  in-built  quality  which 
will  add  to  the  life  and  performance  of 
any  motor  vehicle.  Sharon  Service  and 
Sharon  Facilities  combine  to  assure  un- 
failing on-time  delivery  in  quantity  to 
meet  any  production  schedule.  With  in- 
creased resources  and  augmented  equip- 
ment, we  can  meet  all  requirements  as  to 
price,  quantity  and  delivery.  Send  us 
your  specifications.  Let  our  engineers 
work  with  yours. 


SHARON  PRESSED  STEELCO. 

NAIN  OFFICE  AND  WORKS,    SHARON,  PENNA. 
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Experience 


One  of  the  great  values  of  half  a  cen- 
tury's experience  in  the  manufacture  of 
superior  drop-forgings  is  the  knowledge 
of  what  to  avoid,  as  well  as  what  to  do. 

In  making  Special  Drop-Forgings  for 
your  particular  needs,  this  experience 
will  insure  a  product  that  may  be  relied 
upon  to  fulfill  your  purchase  specifica- 
tions to  the  last  jot  and  tittle. 

Four  complete  plants  offer  unusual  ad- 
vantages for  prompt  manufacture  and 
quick  shipment. 

DROP-FORGINGS 

often  cheaper  than  castings 
—  always  far  superior  — 

J.  H.  WILLIAMS  O,  CO. 

"The  Drop-Forging  People" 

BROOKLYN  BUFFALO 

10    Richards    St.  10    Vulcan    St. 

St.   Catharines.    Ontario 
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LAKEWOOD     METHODS    AND    MACHINES 


The  Tier-Lift  with  Roller  Platform 
for  Handling  Heavy  Dies 

The  roller  platform,  with  which  the  Lakewood  Tier- 
Lift  Truck  may  be  equipped,  saves  $7  to  $12  a  day  in 
handling  heavy  dies,  and  machine  work.  The  heavy 
loads  are  moved  and  lifted  to  place  quickly  and  easily, 
with  no  danger  to  the  workmen.  With  the  roller  plat- 
form the  load  slides  into  place  with  ease. 

When  loading  trucks  and  freight  cars  with  the  roller 
platform,  surprising  economies  can  be  effected.  Let 
us  help  figure  the  possible  savings  in  your  plant. 


The  Lakewood  Engineering 


Company,  Cleveland  U.S.A 
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On 

Paige 
Cylinder 
Blocks 

Furnishing  further 
evidence  for  the 
justification   of 
the  double  overarm 
construction  of 
Milwaukee  Milling 
Machines 

I  ■     \ m  ij  ■ 

Milwaukee 

I    Millinp 
Machines 


The  six  cutters  here  shown  on  the  Milwaukee  Hor- 
izontal Milling  Machine  are  straddle  milling  the 
cheeks  of  the  crank  shaft  bearings  and  the  oil  throw- 
er grooves.  Note  that  in  this  operation,  the  length 
of  the  block  is  held  sidewise  on  the  table,  necessi- 
tating the  location  of  the  cutters  at  a  considerable 
distance  from  the  face  of  the  column,  affording  fur- 
ther and  striking  proof  of  the  great  strength  and 
rigidity  gained  by  the  double  overarm  construction 
of   the   Milwaukee    Horizontal    Milling    Machine. 

At  the  plant  of  the  Paige  Motor  Car  Co.,  in  the 
production  of  cylinder  blocks  for  the  light  six  model, 
both  the  Horizontal  and  Vertical  types  of  Milwaukee 
Milling  Machines  are  factors  in  maintaining  a  defin- 
ite   production    schedule. 

If  you  are  not  acquainted  with  the  many  exclusive 
features  possessed  by  Milwaukee  Milling  Machines, 
you  should   write   for  our  catalog.     Do   it   now! 

Branch     Offices    in    Chicago,    Cleveland    and 
New  York 

Kearney  ©Trecker 

M ILWAU  KEE . Wl  S..U.  S.  A. 


The  Double  Overarm.  itiaintciin.s 
permanent  alij£nm.exvt  of  the  arboi*. 
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USES  A  PEASE  PEERLESS 
BLUE  PRINTING  MACHINE 


Crowded  into  a  little  six  by  nine  room,  at  one  ^ide  of  the  machine  shop  and  close  by  the  drafting  room  and 
assembly  floor,  this  Pease  Peerless  Automatic  and  Continuous  Blue  Printing  Equipment  makes  perfect  blue  prints 
at  a  moment's  notice  for  the  Sterling  Motor  Truck  Company  of  Milwaukee.  Production  is  never  retarded  for  the 
want  of  blue  prints,  because  closing  a  few  lamp  switches  and  turning  on  the  water  and  gas  is  all  that  is  necessary 
to  put  the  Pease  Peerless  in  operation  to  make  up  to  ioo  yards  of  perfect  blue  prints  per  hour. 

When  the  demand  for  prints  does  not  require  the  entire  time  of  the  young  operator,  he  is  used  for  other  duties 
because,  with  the  Pease  Peerless,  he  can  print,  wash  and  dry,  in  one  continuous  operation,  more  and  better  blue 
prints  in  one  hour  than  can  be  done  in   four  hours 
where  independent  methods  of  printing,  washing  and 
drying  are  used.     Short  runs  of  five  or  ten  minutes 
are  just  as  economically  handled. 

But  the  Sterling  Motor  Truck  Company  is  not  the 
only  automotive  user  of  the  Pease  Peerless  Blue 
Printing  Equipment;  Rolls-Royce  of  England  and  of 
America.  Pierce-Arrow,  Paige,  Stutz  and  many 
others  each  have  one  equipment ;  Cadillac.  Packard, 
Hudson,  Buick,  Studebaker,  Maxwell  and  Dodge 
each  have  two ;  while  Ford  has  six.  These  prominent 
automotive  plants  bought  their  first  and  subsequent 
equipments  because  the  Pease  Peerless  furnishes  blue 
prints  at  a  lower  cost  per  square  foot  than  is  possible, 
by  any  other  method.  In  any  plant  using  25  rolls  or 
more  of  blue  prints  paper  per  month,  the  equipment 
will  pay  for  itself  in  a  short  time.  For  smaller  plants, 
we  have  another  type  of  machine — the  Pease  Vertical, 
which  costs  less,  does  equally  good  work,  but  not  so 
rapidly. 

You  may  have  descriptive  literature  on  both — just 
write. 


The  C.  F,  Pease  Co, 

No.  823  No.  Franklin  St.,  Chicago 
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Identical  Mounting  Gives  Instant  Fit 


Gier  Tuarc  Steel  Disc  Wheels  are  identical  in  installation  and  oper- 
ation with  regulation  wood  wheels.  To  change  to  Gier  Tuarc  Steel 
Wheels  simply  take  off  the  wooden  wheels  and  slide  on  the  Gier 
Tuarc  wheels.     Not  a  single  nut  or  bolt  on  your  car  is  changed. 

And  in  operation 

—  you  inflate  tires  from  the  outside  of  the  disc  just  as  you  do  a  tire 
mounted  on  a  wood  wheel 

—  in  changing  tires  you  change  the  rim  —  as  in  wood  wheel  prac- 
tice—  not  the  entire  wheel. 


This  is  vital,  for  changing  wheels  is  at  best  a  hard,  mussy  job  —  and 
in  larger  sizes  almost  impossible  for  one  person.  This  disagreeable 
labor  is  eliminated  in  Tuarc  wheels,  by  the  use  of  regulation 
demountable  rims. 

The  "two-arc"  construction  not  only  adds  distinguishing  beauty  to 
Gier  Tuarc  Steel  Wheels  but  provides  great  strength  with  extreme 
lightness. 

The  powerful  appeal  of  these  advantages  cannot  be  overestimated. 
Write  us  for  complete  information  about  the  remarkable  Gier  Tuarc 
Steel  Disc  Wheels. 


Motor  Wheel  Corporation,  Lansing,  Michigan 

nplete     ^ v 


Motor  Vehicle  Wheels  Complet 
>  S.  Grand  Ave.,  Los  Angeles,  Cal 


Metal  Srampingi  —  Steel  Products 

H  W.  42nd  St.,  New  York  City 
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Gas  Engine  Builders 

finish 

gears 

cylinders 

pistons 

fly  wheels 

pins 

studs 

shafts 

and  other  Engine 

parts  on 

Warner  &  Swasey 

Turret  Lathes  with 

accuracy  and  speed. 

The  picture  shows 
a  No.  3-A 
finishing  cylinders 
in  10  minutes  each. 

It  will  pay  you  to 
investigate  W.  &  S. 
methods  of  finishing 
engine  parts. 


The  Warner  &  Swasey  Company 

Cleveland,  U.  S.  A. 


NEW   YORK:    SinBer    Building  BUFFALO:    Iroquoi: 

CHICAGO:  618-622  Washington  Boulevard 

DAYTON:    518    Mutual    Horn. 


BRANCH  SALES   OFFICES 
3uilding  !'■'  '->  '  '  lN 


DOMESTIC  AGENTS: 

Fulton  Supply  Company,  Atlanta,  Ga. 

Young    &    Vann    Supply   Company,    Birmingham,    Ala. 

Woodward.    Wight    &    Company,    New   Orleans,   La. 

Salt   Lake  Hardware   Company,   Salt   Lake  City.   Utah. 

Smith-Booth-Usher   Company,    Los  Angeles,   Calif. 

Fred    Ward    6:    Son.    San    Francisco.    (  ;,hf 

Portland    Machinery   Company,    Portland,   Oregon. 

Hallidie    Machinery   Company.    Seattle.    Washington. 

Hendrie  &   BoIthofT  Mfg.   &  Supply  Company,   Denver,  Col. 

Peden   Iron   &   Steel  Company,    Houston,   Texas. 

Northern    Machinery   Company,    Minneapolis,    Minn. 

CANADIAN   AGENTS: 

A.   R.   Williams   Machinery   Company,    Ltd.,   Toronto,    Winnipeg. 

Vancouver,    St.    John. 
Williams  At   Wilson,  Ltd.,  Montreal. 


Oliver    Building  DETROIT:    5928    Second    Boulevard 

MILWAUKEE:    209    Sycamore    Buliding 

INDIANAPOLIS:    940    Lemcke   Annex 


FOREIGN  AGENTS: 
Charle! 


hill   6c   Company.   Ltd..   London,  Birmingha 
Bristol,   Newcastle-on-Tyne,    Glasgow. 


Allied    Machinery    Company,    Pa 


1'., 


Turin,    Zurich,    Barcelona, 


Wilh.lm    Sonesson    Company,    Malmo,    Copenhagen.    Stockholm, 

Gothenburg. 
R.  S.  Stokvia  en  Zonen,  Rotterdam. 
Benson    Brothers,    Sydney,    Melbourne,    Adelaide. 
Yamatakc   Company,   Tokyo,   Osaka,   Nagoya,   Fukuoka.    Dalren, 
McLcod   St  Company.  Calcutta. 
Andersen.    Meyer   &   Company.   Ltd.,   Shanghai. 
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A  Horse  Is  No  Stronger  Than  His  Legs 

The  wheels  are  to  the  automobile  what  feet  and  legs  are  to  the  horse. 

By  continued  tests,  laminated  wood  has  proven  itself   of  superior  strength  in  many  ways.     In  aeroplane 
propellers,  struts,  braces,  heavy   furniture,  boats — and  now  in  wheels  for  motor  cars. 


Reg.   U.  S.  Patent  Office 


have  demonstrated  THEIR  superiority  by  tests  of 
heat,  steam,  side  stress  and  direct  load  pressure. 

In  motor  cars  this  woodisk  wheel  offers  the  ultra 
smartness  to  be  had  only  in  disc  wheels  combined 
with  the  LACK  of  rumbling  and  noise  attached  to 
the  steel  or  iron  disc  wheel. 

Write  fur  booklet  and  prices. 


GEOW-SMITH-GCO-Ias 

PhiladelphiarPa. 

Tiic  largest  wood-working  plant  in  the  cast,  occupy- 
ing 2J  acres. 
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'THE  peculiar  properties  of  Vanadium  make 

^   it  the  one   master  alloy  that  meets  all  the 

severe    requirements   of  the   automotive  field — 


NEARLY  three-quarters  of  a 
century  elapsed  after  the  dis- 
covery of  Vanadium  before  its  value 
in  metallurgy  was  appreciated  or  a 
sufficient  quantity  of  it  was  obtain- 
able to  be  of  any  aid  in  the  fabricat- 
ing of  steel. 

The  first  authentic  record  of  its  use 
in  metallurgy  was  in  the  making  of 
armor  plate.  Today  it  finds  use  in 
practically  every  industry  of  the 
metal  working  fields. 

Its  extensive  use  in  the  automotive 
field  can  be  attributed  to  the  pecu- 
liar properties  that  make  it  the  one 
master  alloy  that  meets  all  the  severe 
requirements  of  automotive  con- 
struction. 

The  three  dominant-  reasons  why 
there  is  scarcely  a  car  or  truck  built 
today  in  which  Vanadium  steel  is 
not  used  for  some  vital  parts : 

Vanadium    Corporation 
of  America 

120  Broadway  New  York 


First:  It  gives  maximum  strength 
with  minimum  weight,  so  necessary 
in  automotive  construction. 

Second:  Combined  with  this 
strength  is  a  remarkable  degree  of 
toughness  that  withstands  the  most 
gruelling  service. 

Third:  Its  anti-fatigue  properties 
give  complete  protection  against 
the  continuous  vibrations  that  test 
the  metal  of  every  car,  truck  or 
tractor. 


The  Story  of  Vanadium 
Is  Interesting 

Write  today  for  your  copy  of 

VANADIUM 

(The  Master  Alloy) 

In 

War  and  Peace 


TTie  principal  source  of  supply  of  Vanadium  is 
the  deposit  at  Mina  Ragra,  Peru,  about  2.S  miles 
from  the  Cerro  de  Pasco  Railroad,  and  about 
15,500  feet  above  sea  level,  one  of  the  highest 
operated  mines  in  the  world.  The  mining  is 
done  by  Indians,  the  only  labor  capable  of 
manual  work  at  this  high  altitude. 

Stripping  and  Mining  Vanadium  Or,- 
Mina  Ragra  Peru 
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£ot  the  Sign 

Orange  Disc. 


THE  motorist  at  home  or  on  his  tour  welcomes 
The  Sign  of  the  Orange  Disc  for  what  it  repre- 
sents— quality  products. 

The  dealer  who  displays  this  sign  conscientiously 
serves  regular  patrons  knowing  full  well  the  repeat- 
order  value  of  "GULF"  products. 

SUPREME  AUTO  OIL  leaves  less  carbon— 
lubricates  efficiently.  "GULF"  dealers  are  cashing 
profits  on  these  well  known  facts. 

If  you  are  not  a  "GULF"  dealer,  our  salesman  in 
your  territory  will  show  you  the  way. 

GULF  REFINING  COMPANY 

General    Sales    Offices:    PITTSBURGH,    PA. 


District  Sales   Olfic 
York  Philadelphi, 


Boston 
Houston 
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Saxon  Joins  the 
Morse-Equipped  List 


IN  adopting  the  Morse  Front  End  Drive  as  standard 
equipment,  Saxon  engineers  were  guided  by  facts, 
and  by  its  actual  performance  in  trials.  They  were 
impressed  by  the  same  merits  in  it  as  have  led  to  its 
adoption  by  the  makers  of  leading  cars  in  every  grade. 

The  genuine  Morse  Front  End  Drive  will  impress  you 
as  it  impressed  Saxon  engineers.     Investigate  it  today. 

MORSE       CHAIN       COMPANY 


Main     Office     and     Works 
ITHACA,     NEW     YORK 


Sales     and     Engineering     Office 
DETROIT,       MICHIGAN 


MOR 


E 


G  ENUINE 


SILENT 


C  HAIN  S 
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>IEW  DEPARTURE    BALL,   BEARINGS 

AND  THEIR     UNIVERSAL    APPLICATION 

ENGINEERING       INFORMATION 
Issued  «t  ftgyeit  fatenrija  to  Am  practical  mountings  of  New  Departubc  Bau  Bcarinss  for  securing 


A  Novel  All-in-Mesh  Gearset. 


The  change  speed  gearing  outlined  above  is 
mesh,  the  gears  on  the  countershaft  being  locked  to 
All  speeds  except  the  high  speed  or  direct  dnve  at 
clutch  the  desired  gear  to  the  layshaft  and  thus  to  ; 
to  the  limited  movement  of  the  one  shifl  membei 


1  design  in  which  the  gears  are  constantly  in" 

that  member  by  a  sliding  mlling  key  moving  in  its  interior 

obtained  by  means  of  this  key  which  is  moved  along  to 

icure  the  action  of  the  necessary  reduction  gears      Owing 

on  the  main  shaft,  the  gearboi  design  is  an  exceptionally 

compact  one,  the  center  distance  between  bearings  on   the   layshaft   in   the   two-three-  ton   size  being  but  six 

es.     The  primary  shaft  that  carries  the  constant   mesji  or   layshaft  dnve  gear  follows  conventional  corv 

ipported  by  a  combination  single  and  double  row  bearing  mounting      The  usual  spigot 

of  bronze  is  used  to  support   the  telescoping   end   of    the    main    shaft    and   this  shait   is   posiDvely 

73  double  row  bearing  at  the  other  end  with  clamped  inner  and  outer  races. 

yshaft   is  supported  by  single  row  bearings,  having  the  inner  races  clamped  against  suitable  abut 

shaft,  the  outer  races  being  held  from  mure  than  a  few  thousandths  of  an  inch  lateral  movement 

nachmed  in  the  housings.      When  the  gears  and  sliding  key  are  in  the  position  shown,  the  third 

led.     As  the  key  is  shifted   toward   the  drive  end.   the  second,  low   and    reverse   speeds  are 

|  lively.     The  gears  on  the  countershaft   are  mounted  on  collars  or  nngs  which  act  as  bearing 

they  carry  only  the  weight  of  the  gears,  there  is  but   little   wear      The   power  transmitting 

stained  by  sliding  the  keyvshifung   member  along   the  longitudinal  grooves  in  the  shaft  until 

1    t  the  ring  of  the  desired  layshaft  supported  gear  and  then  roll  into  engagement  with  one  of 

>   angs  made  to  receive  them  in  the  gear  interior       As  soon   as  the  normally  free  gear  is  kept 

I  ive  to  the  shaft,  the  dnve  is  just  as  in  the  gearbox  of  conventional  design  when  the  reduc-. 


"Interesting  and  instructive.  We  have  obtained  many 
valuable  ideas  regarding  bearing  mountings  from  it" — 
mechanical  engineer  of  leading  western  manufacturer. 

These  Engineering  Data  Bulletins  are  issued  monthly. 
Binder  and  over  100  bulletins  may  be  had  now,  by  re- 
questing them  on  your  letterhead,  giving  official  position. 
THE  NEW  DEPARTURE  MANUFACTURING  CO. 
Detroit  BRISTOL,  CONN.  Chicago 
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Westinghouse 


When  Should  Service  Begin? 

Service  that  deserves  the  name  must  be  an  integral 
part  of  the  policies  of  a  Business,  so  that  it  functions 
side  by  side  with  all  other  activities. 

The  so-called  Service  that  is  forced  by  outside  de- 
mands, or  is  hurriedly  developed  to  meet  competitive 
conditions,  never  really  fills  the  need  nor  solves  the 
problem. 

Westinghouse  Service  to  the  automotive  field  began 
on  the  same  day  the  Automotive  Department  received 
its  first  order  for  equipment.  On  that  day  the  Service 
Department  was  organized  and  put  to  work  in  recogni- 
tion of  the  responsibility  created  by  the  acceptance  of 
the  order. 

From  that  little  establishment  has  grown  a  big  and  capable 
department,  serving  both  the  Automotive  Industry  and  the  Auto- 
motive Public.  Two  hundred  and  forty  stations,  carefully  lo- 
cated, care  for  all  users  of  Westinghouse  Equipment  whatever 
they  may  need,  wherever  they  may  be. 

Westinghouse  Service  begins  even  before  business  relationships 
commence,  and  will  last  as  long  as  there  is  a  single  customer 
who  may  need  it. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY 

Automotive  Equipment  Department 
General  Sales  and  Service  Offices,  82  Worthington  St.,  Springfield,  Mass. 

STARTING  -  LIGHTING  -  IGNITION 


Service 
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The  War  Department  is  releasing  surplus  aeronautical  equipment  of  more  than 
three  million  dollars  value  at  prices  almost  unbelievably  low.  This  surplus  includes 
material  of  every  description,  much  of  it  new  and  a  great  deal  in  exceptionally 
good  condition.  In  this  sale  will  be  found  items  of  the  greatest  interest  to  the  avia- 
tion industry. 


Engines 

5742  Aeronautical  Engines  of 
the  following  makes:  Anzani, 
Benz,  Bugatti,  BR-2,  Clerget, 
Fiat,  Gnome,  Hall-Scott  (the 
famous  A-7A  type),  Hispano- 
Suiza,  Lawrence,  L-Aviateur, 
Le-Rhone,  Liberty  (both  8 
and  12  cylinder  types),  May- 
bach,  Mercedes,  Oberursel 
Frankfort,  Opel,  Peugeot, 
Renault,  Sturtevant,  Thomas- 
Morse,  Wright,  Salmson. 

Prices  on  new  engines, 
except  Liberty  "Twelves." 
range    from    $100    to    $600. 

Engines  in  fair  condition  at 
lower  figures.  INVESTI- 
GATE. 


Planes 

A  total  of  111  planes  are  of- 
fered in  this  sale.  The  fol- 
lowing makes  are  represent- 
ed: Glenn  Martin,  Halber- 
stadt  Biplane,  Nieuport,  L. 
V.G.,  Pfalz,  Pomillion,  Ro- 
land, Rumpler,  Standard, 
Sturtevant,  Sopwith.  While 
many  are  unserviceable  and 
fit  only  for  experimental  and 
instruction  purposes,  some 
are  complete  with  engines 
and  can  be  made  serviceable 
by  overhauling. 

Prices  range  as  follows 
for  single  planes:  $100. 
$150,  $200,  $250  and  up  to 
$1000. 

Catalog  gives  complete  de- 
scriptions, prices,  etc. 


Spare  Engine  Parts 
and  Accessories 

A  considerable  quantity  of 
spare  engine  parts  for  the  en- 
gines and  planes  included  in 
this  sale  are  also  offered,  in- 
cluding such  representative 
items  as:  Bushings  and  fit- 
tings, base  plates,  oil  and  wa- 
ter pump  parts;  magneto 
parts,  pistons,  shafts,  crank 
and  cam;  valves  and  valve 
stems;  springs;  piping,  and 
in  fact,  every  part  of  the  en- 
gine. 

Tachometers:      Hall-Scott. 

Warntr   type.      About    144 

are   offered. 

Wheels,  ball  races  and  collars, 
radiators,  generators,  fuel 
tanks;  tires  and  tubes. 


To  the  Speed  Boat  Enthusiast 

Many  of  these  engines  have  been  converted  by  purchasers  for  use  as  regular  ma- 
rine egines  for  speed  boats,  or  mounted  on  boats  and  used  as  air  drive.  Catalog 
gives  complete  details,  including  manner  and  cost  of  converting  these  power  plants 
to  such  uses. 


Send  for  Descriptive  Catalog 

Complete,  detailed  description  of  all  material  offered, 
together  with  prices  and  terms  of  sale,  are  given  in 
an  illustrated  catalog  which  will  be  sent  to  any  per- 
son on  request.    Write  for  your  copy  to-day. 


Sale  of 


WSHIJ9&ML 
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More  Than  a  Quarter  Million 
SPARK  PLUGS 


Plugs  of  every  descrip- 
tion, most  of  them  new, 
ranging  in  price  from 
five  cents  to  thirty  cents, 
with  a  few  at  seventy 
cents.  The  list  of  plugs 
includes  such  well- 
known  names  as.   Split- 


dorf.  Champion.  Mosler. 
Bethlehem,  Joly.  Rajah 
Pash,  and  a  number  oi 
makes  such  as: 
Eyquem,  Paris;  Frigo. 
Brevit:  Leda:  Pognon 
Reparation;  K.  I.  G.  F. 
No.    !>. 


Just  an  instance  of  the  great  values  of- 
fered will  be  found  in  the  range  of  prices 
on  the  aeronautical  engines — a  new  en- 
gine as  low  as  $100.00.  Practically 
every  type  of  engine  is  included,  with 
a  total  of  twenty-four  different  foreign 
and  domestic  makes  being  represented. 
Planes,  some  complete  with  engines; 
Sea  Sleds  and  Hangars  constitute  the 
remainder  of  the  material  offered. 
Every  item  is  of  compelling  interest. 
Note  the  catalog  offer. 

The  War  Department  earnestly  advises 
prompt  action  on  the  part  of  prospective 
buyers  as  all  material  is  offered  subject 
to  prior  sale  and  all  sales  are  by  negoti- 
ation at  a  fixed  price.  Full  inspection 
privileges  are  allowed ;  in  fact,  it  is  the 
desire  of  War  Department  that  all  pros- 
pective  purchasers  shall  inspect  the  ma- 
terial carefully.  See  catalog  for  loca- 
tions and  complete  information. 


Sale  at  Fixed  Prices 


All  the  material  in  this  sale  is 
offered  at  fixed  prices  which  are 
plainly  stated  in  the  descriptive 
catalog  furnished  to  all  inter- 
ested persons.  The  terms  of 
sale  are  in  no  way  involved  and 
shipments  will  be  made 
promptly.  The  terms  of  sale 
and  everything  the"  prospective 
purchaser  might  wish  to  know 
concerning  the  material  is  cov- 
ered in  the  catalog. 

Special  Prices  in  Quantity 

On  the  engines  offered  a  special  price 
will  be  given  on  quantities  and  where 
the  purchaser  buys  the  entire  lot  of  a 
certain  make  of  engine,  all  the  spare 
parts  for  that  engine  will  be  included 
in  the  purchase  at  no  extra  cost. 
All  orders,  requests  for  catalogs  or 
information    should    be    addressed    to 

MATERIAL  DISPOSAL 

and 

SVLVAGE    DIVISION 

AIR  SERVICE 

WAR  DEPARTMENT 


meMIScpniPMiEKnr 
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PETEB    l.\  M.F.    CONSTRUCTION    CO.    PLANT 

Two   Canadian   Plants 
Ready  for  Occupancy 

The  United  States  is  offering  either  or  both  for  sale  by  sealed 
bids  closing  at  3  P.  M.  (Standard  Time) 

v  July  25,  1921 

THESE  two  new  manufacturing  establishments,  of  the  best  modern  construction, 
located  in  a  rapidly  growing  industrial  section  of  Montreal,  P.  A.,  Canada,  and  ad- 
mirably adapted  to  the  needs  of  any  progressive  manufacturing  concern,  are  offered  for 
sale  by  the  Quartermaster  General,  United  States  Army.  The  government  will  accept 
bids  for  either  one  or  both  of  these  plants.  They  are  located  in  the  environs  of  Montreal, 
along  the  St.  Lawrence  River. 

PET^H  LYALL  CONSTRUCTION  CO.  PLANT 

LOCATION: 

On  the  St.  Lawrence  River,  on  Notre  Dame  Street  at  Longue  Pointe,  three  miles  from 
the  center  ot  Montreal. 

ACREAGE: 

490.935  square  feet. 
FACILITIES: 

Railroad  siding  connecting  with  the  Canadian  Pacific.  Canadian  Northern  and  Grand 
Trunk  Railroads.  Double-track  street  car  line  direct  to  and  beyond  the  plant.  Harbor 
facilities  with   25-foot  depth  of   channel   for  ocean  going  steamers. 

BUILDINGS: 

Four  buildings  of  steel,  brick  and  concrete  construction,  built  in  May,  191S. 

Main    Building    i  t«  •  story) 1S4.448  sq.  ft. 

Forge    Building    42,328   sq.   ft. 

Electric    and    Power    Building 20.400  sq.   ft. 

Heat   Treating   Building IS.1T5  sq.   ft 

Total   Floor    Area 200.351   sq.   ft. 

FLOOR    LOAD   CAPACITY i 

Ground    Foor 410  pounds  per  sq.   ft. 

First     Floor     850   pounds  per  sq.    ft. 


Full  particulars,  specifications  of  sale,  and  proposal  blanks 


THE    QUARTERM 

United  St 
MUNITIONS  BUILDING, 
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These  Montreal  Properties  Have  Every  Manufacturing  Facility: — 
Railroads,  Water  Front,  Power  and  Street  Car  Service. 
Modern  Steel  and  Concrete  and  Brick  Construction. 


MUNITIONS  AND  MACHINERY,  LTD.,  PLANT 

LOCATION: 

On  Seventeenth   and    Eighteenth    Avenues  and   Xotre   Dame   Street,   at    Lachine,    Montreal 
seven  miles  from  the  center  of  the  city. 

FACILITIES: 

Railroad  siding  conncting  with  the  Canadian  Pacific,  and  Grand  Trunk  Railroads,     Double 
track  street  car  line  direct    to   and   beyond   the  plant. 

Ill  II.  DING  Si 

One   three-story   main   building  of   brick,    with   one   and   two-story   additions   and   a   small 
wooden  building  used    fur  oil  storage. 

Main    Bnildine    i Addition); 42.000  sq.   ft. 

<iil   Storage      3.000  so.,   ft. 

T.  mi    I  loor    ires  -(."..(inn  sq.  ft. 

I  LOOK    I"  \l>    <   \  PACITY: 


may  be  obtained  upon  application  to  address  below 


ASTER  GENERAL 

cites  Army 
WASHINGTON,  D.  C. 
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The  Field 


The  Service 


of  El  Automovil  Americano 

for  Automotive  Trade 


of  El  Automovil  Americano 

to  Its  Advertisers 


In  1920,  $106,415,000  worth  of  automotive  products 
were  sold  by  American  manufacturers  to  the  26 
Spanish  and  Portuguese  speaking  countries. 
This  amount  represents  28%  of  the  total  automo- 
tive exports  to  all  parts  of  the  world,  and  includes 
cars,  trucks,  motorcycles,  tires,  accessories,  etc. 
Last  year  these  26  countries  proved  themselves 
profitable  markets.  In  future  years  they  are  going 
to  become  more  so. 

They  offer  a  land  area  approximately  three  times 
that  of  the  United  States — about  9,000,000  square 
miles.  The  total  population— 123,000,000 — is 
»reater  than  ours.  In  natural  resources  their 
wealth  is  tremendous. 

These  resources  need  for  development  far  better 
transportation — more  man  power.  Motor  appa- 
ratus is  furnishing  and  will  furnish  both — the  field 
for  sales  of  automotive  equipment  will  continue  to 
expand. 

Sales  will  expand  as  the  automotive  dealers  in  the 
26  Spanish  and  Portuguese  speaking  countries  be- 
come better  acquainted  with  American  equipment 
and  what  it  can  do — where  it  can  be  used  to  ad- 
vantage. 

The  publication  through  which  they  learn  these 
things— the  dealers'  business  paper  is 


Reaching  the  trade  every  month  is  the  funda- 
mental service  of  our  publication — reaching  it 
with  effective  copy  and  articles  on  how  to  sell 
and  maintain  American  automotive  products. 

But  in  addition  we  offer  our  advertisers  the  free 
translation  of  correspondence  in  Spanish  and  Por- 
tuguese. We  do  this  to  assure  them  of  correctness. 
The  names  and  addresses  of  dealers  writing  in  for 
information  on  American  products  is  furnished 
advertisers  so  that  they  may  solicit  business  by 
mail. 

Direct  promotional  literature  may  be  mailed 
through  this  office  to  our  reader  list. 

Problems  of  exporting — problems  of  marketing, 
shipping,  etc.,  are  welcomed  and  helpful  advice 
given  them. 

Assistance  in  the  preparation  of  booklets  and  cir- 
culars into  Spanish  and  Portuguese  is  available  for 
all  advertisers. 

Our  most  recent  service  is  the  issuing  of  monthly 
"Bulletins"  entitled  "Export  Facts."  They  contain 
data  and  useful  information  obtained  by  our  Re- 
search Department. 

Write  for  a  copy  of  these  bulletins. 


Automoviles  •  Camiones  Moto-Cicletas  Aeroplanos  Tractores 

Published    in    Spanish   by 

THE  CLASS  JOURNAL   COMPANY 

U.  P.  C.  Bldg.,  239  West  39th  St. 

New  York  City 


Publishers  of 
Automotive  Inilu-l rii-s — Motor  Age— Motor  World 


June  SO,  1921 


AUTOMOTIVE     INDUSTRIES 

THE  AUTOMOBILE 


87 


Ordnance  Department 


United    States  Army 


Philadelphia  District  Salvage  Board  now 
represents  all  districts  in  the    East 


Items  of  Compelling  Interest 
From  Bulletin  No.  63 

{Write,   Wire  or  Phone  for  complete  bulletin) 


Steel 


17890  lbs.  of  Hot  Rolled. 
Grade  "C"  steel,  size  &" 
x   U". 

Located  at  Alleghany 
Forge  Co.,  McDonald.  Pa. 

25%  Xicket — High  Chrome 
213     Pieces,     2%"     round. 

2355  lbs. 
237     Pieces,     2V&"     round, 

23.010  lbs. 
252     Pieces.     2V4"     round, 

4416  lbs. 
Located  at   Colonial  Steel 
Co.,    Pittsburgh,    Pa. 


Malleable   Iron 

Five    tons    of   Lifting    Plug    Castings; 
3573  plugs  in  all. 

Located  at  Middletown  Ordnance  Reserve 
Depot,  Middletown,  Pa. 


Lead  Covered  Cable 

25,000  ft.,  2  million  C.  M.  1200  ft.  4/0 
— 2  conductor,  2400  volt.  To  be  sold  "as 
is,"  "where  is." 

Location— Midvale      Gun     Plant,      Nive- 
town,  Pa. 


Condensers 


Three  jet  condensers,  size  24  in. 
(bulky),  capable  of  handling  10,000  lbs. 
of  exhaust  steam  per  hour,  and  1200  to 
1500   gallons   of  water  per  hour  at   70' 


temperature;  22  in.  vacuum.   Sold  in  pres- 
ent condition,  present  location. 

Location  —  Morgan     General      Ordnance 
Depot,    South    Amboy,    N.    J. 


Transformers 

One  Westinghouse  transformer,  No.  10, 
style  No.  10974,  6-140  cycle.  Sold  in 
present  condition,  present  location. 

Location  —  Morgan     General      Ordnance 
Depot,    South    Amboy,   N.   J. 


Electric  Switches 

Twenty-six  switches,  disconnecting,  300 
amp.,  7500  volts,  on  slate  panels.  Sold 
in  present  condition,  present  location. 

Location  —  Morgan     General      Ordnance 
Depot,    South    Amboy,    N.    J. 


1 

Tools 

1  5    Adjusting    Stud 

s;    14    Sets    of 

Dies; 

:4    Taps; 

1    Bourrelet    Expa 

nder;    16    Reair 

ers;    1 

Internal 

Grinder;    90    Stee 

Balls;    297    Sets    of 

Chasers; 

2  Reamers;  449  Small  Glue  Chip 

Tools; 

295  Blue 

Clip  Waving  Tools;    43   Rex  A  A 

Tools 

24   Nose 

Rings  10  Holders 

and  Bolts. 

To  be  sold  as  one 

lot. 

Loi  ation.    Neville 

Island   Storage 

Depot 

,  Neville 

I      uid.   Pa. 

Lathe  Equipment 

21  Bausche  Ball  Joints. 
13  Studs.  12%"  Ion-. 

5  Air  Valves. 

4  Hamifin  Air  Cylindi 
To  be  soM    is    . 

Location.    Neville    Island    storage  Depot.   Neville 
I,    Pa. 


All  communications,  requests  for  further  information  or  bulletin  Vo.  62, 
listing  many  additional  items  should  be  addressed  to  the   undersigned 


Philadelphia  District 


Ordnance    Salvage    Board 


\  17  lO  MarRet  St.,  Philadelphia,  Pa. 

Phone   Locust    5  1  20 


^\J^i^^ 
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Part 

of  the  sale — 
not  an  "extra" 

If  you're  selling  low  haulage 
cost — not  merely  trucks — a  Hub 
Odometer  is  part  of  the  sale 

A  vital  part  to  the  truck  manufacturer, 
because  it  enables  the  user  of  his  truck 
to  effect  every  economy  in  operating- 
cost  which  engineering  skill  has  made 
possible. 

HUB  ODOMETERS 

indicate  mileage  with  the  accuracy  a 
truck  maker  must  demand,  to  register 
the  good  performance  and  protect  the 
good  name  of  his  product. 

For  no  other  reason  do  the  makers  of  good 
trucks  tie  to  the  feeder  as  standard  equip- 
ment. 

The  Vender  always  aids  mileage,  whether  truck,  rurs  forward 
or  ta:k,ulard — totils  cannot  be  fa'sified.  Regular  rrode!. 
adaptable  to  a'!  standard  trucks,  $20.  Spc.ia'  rrode'  for 
FORD  Trucks.  $15.  Write  for  descriptive  fo'dcr  and  list 
of  cquippers. 

The  Veeder  Mfg.  Co. 


29  Sargeant  St. 


Hartford,  Conn. 


Sahs  and  Sir  ■ . -.    Siziions  in 


Ball re,   Mil. 

Boston,    Mass, 
\.  y. 
Chicago,   in. 

■      I.    I       hi. Hi       Hill,, 

natl,  

Denver,   Coli 
Detroit     Mien 

i  in 


Mo 


Phi  idi  Iphta,  Pa. 
Pittsburgh,   Pa, 

l:-  ii..  ter,   X.  Y. 
I,.,-,  Angelee,  <  :ii. 
Washington,   D.  C. 
Winnipeg,    Man.,  Can. 

San    I  i  eo    Cal. 

St     I  .mi      Mo 

N .    v 

anil  otln  i 


A  Specialty 
for  76  Years 

You  are  not  surprised  at  the 
uniformly  high  quality  of 
EMPIRE  Bolts  and  Nuts 
when  you  know  the  character 
of  the  house  that  produces 
them. 

Three  plants — at  Port  Ches- 
ter, at  Pemberwick  and  at 
Rock  Falls — are  busily  en- 
gaged supplying  the  needs  of 
the  world's  biggest  industries; 
a  privilege  won  by  76  years  of 
service. 

RUSSELL.  BURDSALL  &  WARD 
®  BOLT  &  NUT  COMPANY  © 
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^Starting  ,  Lighting  &  Ignition 


Y)\    could  not  motor  without  elec- 
trical ignition.    You  prefer  not  to 
-  lectric    starting   and 
lighting. 

Yet,  not   many  years  ago   ignition 
was  expi  and  eli  arting 

and  lighting  were  unknown. 

Auto-Lite  pioneered  in  the  vigorous 


practical    for    modern    motoring    effi 
ciency  and  pleasure. 

Thus  in  a  few  years  \ui<>-l  ,ite  has 
for  itself  the  distinction  of 
being  the  largest  producer  in  the 
world  of  automobile  Starting,  Light- 
ing and  [gnition  systems. 

For  an  institution  to  attain  such 
pre-eminence  in  its  field  bespeaks  one 


above    all    others — Quality    of 
I  'ri  'duct. 

This  is  emphatically  brought  home 
to  a  million  and  a  half  owners  of  car* 
equipped  with  ^.uto  I  .ite  b)  the  in- 
variable consistency  with  which  Uitc 
I  .ite  functions. 

Be  sure  your  next  car  is  Auto-Lite 
equipped. 


hi  PICE    AND    WORKS 

BIO 


0       l.    i.   i     -  ..   i 


ELECTRIC  AUTO-LITE  CORPORATION 

Willys  ric  Auto-Lite  Corporation:   Manufacturers  of  Electric  Light  and  Power  Pla 
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Products  of  a  superior 
grade — built  for  service. 
Economy  in  operation 
and  consistent  perform- 
ance invariably  result 
from  the  use  of  Lunken- 
heimer  Equipment,  es- 
tablishing them  as 
standard  for  dependa- 
bility. 

The  proper  selection 
of  acces>ories  is  all-im- 
portant and  is  the  influ- 
encing factor  in  the 
success  or  failure  of  the 
power  unit  to  which 
they  are  attached. 

T  o  standardize  o  n 
Lunkenheimer  Equip- 
ment is  to  obtain  maxi- 
mum service  and  satis- 
faction at  minimum  ex- 
pense. 

Distributers  of  Lunk- 
enheimer Products 
situated  in  every  com- 
mercial center. 


for      Automotivt 
i  g  No.   : 


m  LUNKENHEIMER  ££ 

— "QUALITY"— 

Largest  Manufacturers  of 

High  Grade  Engineering  Specialties 

in  the  World 

CINCINNATI 

New  York  Chicago 

Boston  London 

Export    Dept.: 

129-135    Lafayette    St.,    N< 


BAKELITE 


Reg.    U.    S.    PAT.    OFF. 


Some  of  its  Properties 
Infusible  High  dielectric 

Insoluble  Non-hygroscopic 

Of  great  mechanical  strength 

Chemically  inert 

Resistant    to    moisture,    steam, 

most  acids  and  chemicals 

Will  not  bloom  or  fade 

Specific  gravity  1.35 

GENERAL  BAKELITE  COMPANY 

2  Rector  St.  New  York,  N.  Y. 


WIRE 

IGNITION 
AIRPLANE 
SPRINGS 

Overuthincj  Ln^Lre 

SEND  FOR.  DESCRIPTIVE 
CATALOGUES 

American  SteeWire 
Company 


4tttCAQO 

imram 

AAVKLAND 
>#TTT»BURG 


%  •.  rrssi  mower* 
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Experience   and   Facilities   Reduce   the 
Cost  of  Acklin  Stampings 


VUL-COT mia-e 


ACKL1N-MADE  stampings  are  economical  because 
of  the  experience  and  facilities  that  stand  behind 
i  them. 
Here  at  the  Acklin  plant  you  will  find  everything 
necessary  for  the  quick  and  economical  production 
of  any  pressed  steel  part — no  matter  how  large  the 
quantity   or  how  fine   the   quality. 

Let  us  prove  that  Acklin  can  reduce  the  cost  of  your 
pressed  metal  parts.  Ask  for  estimates  from  your 
blueprints   or   specifications. 

The  Acklin  Stamping  Company 

Toledo  Ohio 


DETROIT  DIAPHRAGM  TIRE  PUMP 


DETROIT  CARRIER  &  MFG.  CO. 

DETROIT,  U.  S.  A. 


For   All   Insulation 
Vul-Cot  Fibre 

Machines     as     readily 
as  lead 

VUL-COT  Fibre 
comes  in  sheets,  rods 
and  tubes.  It's  flense 
and  tough  and  has 
an  extremely  low 
friction  co  -  efficient. 
This  gives  it  the 
greatest  wear  resis- 
tance of  any  in- 
sulator. 

VUL-COT  Fibre  is 
always  uniform  — 
never  contains  fis- 
sures, hard  or  soft 
spots,  grit  or  other 
foreign  matter.  Edge 
tools  used  in  machin- 
ing it  are  subjected 
to  little  wear.  Here 
are  the  physical 
properties  of 
VUL-COT  Fibre: 

Tensile  strength,  9,- 
000  to  14,000  pounds 
per  square  inch  — 
compressive  strength 
32,000  to  6  7,000 
pounds  per  square 
inch  —  Resistance  to 
-hearing  9,000  to 
13,000  pounds  per 
square  inch  —  Spe- 
cific Gravity  1.2  to 
1.5.  Electrical  rup- 
ture Kill  !,.  400  volts 
per   mil. 

— And  these  are  the 
properties  that  have 
mad.-  \  IL-COT 
Fibre  "The  Material 
u  itli  a  Million  Uses." 
We  have  a  book 
hearing  this  title. 
We'll  send  it:  Tell 
us  w  here.  \l>»  con- 
sult   the     VUL-COT 

Scr\  ice  I  )c|il.  in  \  our 
i  n  d  i  v  i  d  a  a  1  prob- 
lem-. 


AMERICAN  VULCANIZED  FIBRE  CO. 

599    Equitable     Building,     Wilmington,    Del. 

SALES  OFFICES 
BOSTOi-J  I  CHICAGO 

NEWYORK       PITTSBURGH  DEI 

Wr-I,,, 

Wtsttm  titcrric  Company  North**  i/<\r,„  Company 


'.';'. ... 


....,-,'.:•• 
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How  quick  and 
what  will  they  cost  ? 


Dies  are  ordered  today 
and  wanted  yesterday ! 
Who  will  wait  upon  obso- 
lete  riling  machine  meth- 
ods? Who  will 
paj  tor  the  put- 
tering hours? 
The  modern  au- 
tomotive shop 
is  equipped  for 
the  keen  compe- 
tition nf  today 
— in  it  are  one 
01  in. He  instal- 
lation  of  An- 
0  n  Die 
Forming  Ma- 
chines. 

lis    Super-Helical    Rotary 

i  iittei    1 1   '  onstanl   cutting 

tock    as     last 

as  the  operator  works. 


For  the  fast  pro- 
duction of  irregular 
shaped  blanking  and 

dies     and 
templates  ;  small 

<il  parts, 
formers  for  profil- 
ing maehun fl ,  a 
r  '  ii  a  I  a  r  shapi  d 
gauges        f  a  rmcrs 

metal 
■ind  small  wood  pat- 

i  thrill  li- 
ma  dies. 


Work  is  applied  from  any 
direction  must  convenient 
to  the  operator.  It  is 
drawn  down  upon  the 
table  by  the  rot- 
ary action  of 
the  cutter. 


Tapered  cutter 
insures  uniform 
degree  of  clear- 
ness and  a  wide 
range  of  sur- 
.  ontours 
a  r  e  fi  n  is  he  d 
without  change 
ol  .utters. 
for    impressive    list 


Writ 

of    automotive    us 

descripth  i    catalog 


i       .mil 


The  Anderson  Die  Machine  <'.<». 
Bridgeport,   Conn.,    I  .   S.     \- 

ANDERSON 

Die  Forming  Min'Iiine  ami  Super-Helical 
Rotan   Cutters 


AMMETER 


AN  occasional  glance  at  your 
Nagel  warns  you  of  battery 
or  general  trouble  before  serious 
damage  is  done,  because  the 
Nagel  is  on  guard  constant/!/. 
The  accurate  precision  of  its 
sensitive  arrow  indicator  has 
won  the  confidence  of  more  than 
2,000,000    car    owners. 


The  Nagel  Ammeter  is  standard 
equipment  on  Austin,  Auburn,  An- 
derson, American,  Beggs,  Bell, 
Briscoe,  Bour  Davis.  Chevrolet, 
Curtis.  Collier,  Handley-Knight, 
Haynes,  Luzerne,  Maxwell,  Mitch- 
ell. Moore,  Oakland.  Oldsmobile, 
Jackson,  Overland,  Pan,  Peugeot, 
Piedmont,  Security,  Stamcood,  Ste- 
phens. Studebaker,  The  Southern 
Six,  Cogue  and  Willys-Knight  pas- 
senger cars,  and  Atlas,  Collier, 
(  ommerce,  Denby,  Gramm-Bcrn- 
steiu.  Garford,  G.  M.  C,  Kerns 
Dughie,  Nash,  Nelson.  Olds,  Repub- 
lic and  Stewart  motor  trucks.  Also 
endorsed  by  use  by  the  makers  of 
the  Auto-Lite,  Bijur,  C.  A.  Vender- 
veil.  (London.  Eng.)  and  Remv 
Start. ng    and    Lighting    Systems. 


STHE  WG.HAGEL  ELECTRIC  ff)  @ 

"•*         TOLEDO.      OHIO.  V 


SSED  STEEL  PARTS 


OIL  PANS 

GEAR  COVER 

GAS  TANKS 

MUFFLERS— DOOR  HINGES 

CRANK  CASES 

Thirty-seven  years  of  successful  busi- 
ness, fifteen  acres  of  floor  space,  a 
strictly  modern  equipped  plant,  an  or- 
ganization of  specializing  experts  are 
a  few  reasons  why  it  will  be  to  your 
advantage  to  let  us  furnish  estimates 
from  your  blueprints. 

Our  name  plate  has  always  stood  for 
quality,  integrity  and  highly  developed 
workmanship.  We  mean  to  live  up  to 
that  reputation. 

GEUDER,  PAESCHKE  &  FREY  CO. 

1422-1700  St.  Paul  Ave.,  Milwaukee,  Wii. 
O.  trait    Office:    712    Dime    Bank    Bids 


G.P.&F.SERVrCE 


KNOWING     HOW    SINCE    'Ol 
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LARGE 

Automobile  Body  Plant 

To   be    sold   at    great   sacrifice 

AT  COLUMBUS,  OHIO  COURT 
HOUSE 

SATURDAY,  JULY  9th,  10:30  A.  M. 


APPRAISED  VALUES 
Flint  No.    I: 

Buildings     $104,450.1  I 

Machinery   &    Equipment...       37.033.91 
Land    28.500  00 

Total      $169,984.02 

Plant    No.    2: 

Buildings     $304,444.7  1 

Machinery     &     Equipment..        67.454.08 

Land     18.400.00 

Railroad  Siding 2.3  76.00 

Total    $392,674.79 

Construction    Material 22.363.68 

Stock    *    Supplies 270,476  37 

Grand  Total $855,498.86 

lant   is   fully   equipped    for    manufacturing    bodies    with    large 
jpply    of    lumber    and    aluminum    sheets   on    hand. 

R.   H.  SCHRYVER.   Receiver,   Immel   Company. 


Business-  Building 
Service 

Drivers  of  cars  appreciate 
the  superior  free- air  serv- 
ice you  can  render  with 
the  Curtis  Air  Compress- 
or. They  know  Curtis  Air  — 
clean,  pure  and  FREE  FROM 
OIL — preserves  tubes  and  in- 
creases tire  mill 


Curtis  Air — Free  From  Oil 


The  number  of  Curtis  Compressors  in  use  today  is  un- 
questionable evidence  of  their  distinct  superiority.  The 
Curtis,  with  its  exclusive,  patented,  controlled  splash-oiling 
system,  is  the  only  compressor  so  designed  to  prevent  oil 
from  being  forced  into  the  air  line. 


Ask  Your  Jobber 

s  a  style  Curtis  Outfit  to  meet  your 
1        leeds.     Ask  your  jobber  for  full 


There  ii 
particul 

Curtis  Pneumatic  Machinery  Co. 
1636  Klcnlcn  Ave.  St.  Louis,  Mo. 

Branch  Office: 
BS1-T  Uudion  Terminal,  New  York  City 


Oakite 

Replaces 

Gasoline 

for 

Cleaning 

Auto 

Parts — 

and 

Speeds 

Up  Work 


A1 


N    auto    factory    now    uses 
Oakite  materials  (O.P.C.) 
for  removing  mineral  oil  used  as 
rust  preventive  from  steel  fend- 
ers,   hoods   and  bodies,   because 
of  superior  results. 

Formerly  washed  each  part  separately 
with  gasoline,  then  sandpapered.  This  meth- 
od cleaned  the  parts  but  consumed  much 
time. 

Now  handle  a  number  of  pieces  at  the 
same  time — boiling  them  for  3  minutes  in 
tank  filled  with  O.P.C.  solution — then  rinse 
and  wipe  dry. 

Parts  are   put   through   in   a   fraction   of 
former  time — at  less  expense — fire  menace 
is      avoided  —  and 
work  is  1  00%  clean. 


Write  for  free  booklet 
878 — Oakite  Service  for 
Automobile  and  Aeroplane 
Manufacturers. 


(SM^nTH 


MANUFACTURED       BY 

OAKLEY  CHEMICAL  CO. 

2  8    THAMES   STREET'  NEW  YORK 
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"THE  WORKING  MAN'S    FRIEND" 


Nash    Motors    Co.    Machine    Shop,    Ke 


Carter  Bloxonend  Flooring  Co. 

1303   R.   A.   Long  Building,   Kansas   City 

332  South  Michigan  Avenue,  Chicago      501  Astor  Trust  Bldg.,  New  York 
1900   Euclid   Avenue,    Cleveland  914  Broad  Exchange,  Boston 


In  designing  their  new  plant  at  Ken- 
osha. Wis.,  the  Nash  Motors  Company 
recognized  that  personal  comfort  is  a  pow- 
erful factor  in  raising  the  morale  and  ef- 
ficiency of  the  employee.  Their  engineers 
demanded  good  floors— floors  that  would 
withstand  hard  wear  indefinitely  yet  stay 
smooth — floors  easy  to  truck  over  and  easy 
on    the    feet    of    employees. 

Blox-on-End  Was  Installed 

Has  it  met  their  requirements?  The 
caption  tells  the  story.  "Blox-on-end  Floor- 
ing is  the  working  man's  friend"  is  not  a 
coined  phrase  but  a  positive  statement 
made  by  a  workman  to  a  party  of  indus- 
trial engineers  who  a  few  weeks  ago  vis- 
ited   the    Nash    Plant. 

Blox-on-end  will  probably  solve  your 
flooring  problems.  Write  today  for  Book- 
let "H".  It  contains  valuable  informa- 
tion concerning  this  ideal  heavy  service 
flooring. 


UNIVERSAL  JOINTS   and  PROPELLER   SHAFTS 


SPICER    MANUFACTURING     CORPORATION  -  SOUTH  PLAINFIELD,  N.J. 
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If  there  is  any  doubt  in  your  mind 
as  to  whether  the  thrust  bearings 
now  used  in  the  products  of  your 
plant  are  best  suited  to  the  exact 
requirements — in  design — in  cost 
— in   quality — come    to    Bantam. 

(  lur  engineering  department  is  headed  by  a 
nationally  known  expert  on  thrust  bearings — 
put  your  problems  up  to  him. 

BANTAM  BALL  BEARIXG  COMPANY,  BANTAM,  CONN. 

BA  N  TA  M 

Ball  Thrust 

Bearing  s 


■ 


MULE 

TRANSMISSIONS 

WITH  OR  WITHOUT  THE  POWER  TAKE-OFF 


Wherever  a  Fuller  Transmission  is 
doing  double  duty,  i.  e.,  loading  or  un- 
loading a  truck  with  the  aid  of  the 
Fuller  Power  Take-Off,  there  are  in- 
terested spectators.  We  cannot  very 
well  be  jealous  of  the  glances  that  in- 
variably take  in,  first,  the  name  of. the 
truck,  and  then  the  name  painted  on 
the  body  or  cab.  Fuller  Transmissions 
are  silent  salesmen  for  the  triple  alli- 
ance. 

FULLER    &    SONS    MFG.    CO. 

KALAMAZOO,  MICH. 

Detroit  New   York  San    Francisco 


/     '"      ""7"'     \ 


*s$ 


r» 


;» 


:■■» 
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SOCKET  WRENCHES 

FOR  EVERY 

MOTOR  NECESSITY  J 

TRUCKS  TRACTORS 

PASSENGER  CARS 
GENERAL  MECHANICAL  SERVICE 

W A LD EN-  WORCESTER 

Incorporated 
General  Offices  and  Factory    Worcester,  Mass. 

CHICAGO  NEW  YORK  SAN    FRANCISCO 

MS  Monadnock  Bldg.         295  B-oadway        487  Monadnook  Bifi* 
Write  for  Catalog  No.  400 


BRYANT  CHUCKING  GRINDER 
COMPANY 

Springfield,  Vermont 

Builder 8  of 
Hole  Grinders 
Hole  and   Face  Grinders 
Deep  Hole  Grinders 

C    8.  PAT.  OFF. 


BBSSC 


Broaches    That    Cut 
Metals  and  Costs 


Let  us  know  your  problem  and  our  Engineers 
will  recommend  how  best  to  procure  maximum 
results.  We  make  broaches  and  keyway  cutters 
for  use  on  any  machine  and  for  every  manufac- 
turing requirement. 

Every  broach  guaranteed. 

Velco  Manufacturing  Co.,  Inc. 

Greenfield,  Mass.,  U.  S.  A. 


The  Best  Crane  for 
Your   Service  Station 

The  value  of  Manley  Garage 
Equipment,  in  making  repair 
work  better  and  more  econom- 
ical, is  illustrated  by  the  highly 
specialised  design  of  this  port- 
able floor  crane. 
All  the  essentials  for  automo- 
bile repair  work — HIGH  LIFT. 
DEEP  OVERHANG,  AMPLE 
LIFTING  CAPACITY  and 
STRENGTH.  COMBINED 
WITH  LIGHTNESS  IN 
WEIGHT— are  all  found  in  the 
Manley  Crane. 

Send  for  the  Manley  Catalog. 
It  shows  other  labor-saving 
equipment  needed  in  every 
garage. 


The  Manley  Manufacturing  Company 


The  Fellows  Gear  Shaper 

is  synonymous  with 

Service,   Accuracy  and   Production 

if  you  are  not  using  the  Gear  Shaper,  you  are  not 
using  the  best. 

Give  us  a  chance  to  prove  it. 

The  Fellows  Gear  Shaper  Co. 

Springfield,  Vermont,  U.  S.  A. 


COUNTER-BALANCED 
CRANK  SHAFTS 

And  HEAVY  DIE  FORGINGS 

The  Park  Drop  Forge  Co. 

Cleveland,  Ohio 


AUTOMATIC  ENGAGING 
&  DISENGAGING 


1 94  Motor  Car  and 
Truck  Builders 
Use  It 

ECLIPSE  MACHINE  COL 


Lea- 
Simplex 

Cold  Saws 

Designed,    manufactured   and   sold    by 

THE  EARLE  GEAR  &  MACHINE  CO. 

Also     manufacturers     of     Cut     Gears,     Earle     Centrifugal 
Pumps,    Special    Machinery. 

PHILADELPHIA,  PA.,  U.  S.  A. 
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Crystal  Sheet  Glass 

The    most    practical    flat    glass    for    closed    cars    or 
body  fittings.      It  is  lower  priced  than  plate  glass  and 
is  just  as  serviceable. 

It   can   be    furnished    in   thicknesses    not    exceeding 
3/16". 

By  Government  Test  3'  16"  Crystal  Sheet  Class   is 
stronger  than    Ya"  polished  plate. 

We   make   thin   glass   for   Headlights,    Clock   Face.. 
Speedometers,    Oil    Gauges,    etc. 

American  Window  Glass  Co. 

General   Offices:   Farmers   Bank    Bldg.,    Pittsburgh,  Pa.,  U.    S.   A. 

Over  50,000  Miles 
Now  Reported  On 

"WHITNEY" 

HIGH  EFFICIENCY 

FRONT  END 

MOTOR  CHAIN 

DRIVES 

And  Still  in  Good  Condition 


Not  One  of  These 
Chains  Has  Been 
Known  to  Skip  a 
Sprocket   Tooth 


Chains  having  a 
high  mileage  save 
inconvenience  and 
frequent  replace- 
ment expense. 


The  Whitney  Mfg.  Co. 

Hartford,  Conn. 
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Hy d  raulic    Machinery 

The  WATSON-STILLMAN  KIND  IN  WHICH 

Quality  has  been  the  factor  for  over  6o  years.  We 
have  patterns  of  over  4000  complete  hydraulic  ma- 
chines covering  every  purpose  to  which  hydraulic 
pressure  may  be  applied.  It  will  pay  to  consult  us 
before  buying  elsewhere  and  paying  for  new  pat- 
terns and  drawings,  and  in  the  end  securing  an  experi- 
ment which  you  pay  for.     Write  for  catalogs. 

The  Watson-Stillman  Co. 

198  Fulton  Street  New  York 

ago:    McCormick  Bldg.      Phila.:    WidenerBldg. 


Universal  Connecting  Rod  Aligner 

This  jig  will  accommodate  any  size  or  length  connecting 
rod.  It  takes  care  of  both  the  twists  and  bends ;  and  posi- 
tively shows  you  whether  the  cross  bore  of  the  piston  is 
correct  or  incorrect— and  if  incorrect,  just  how  many 
thousandths  it  is  out.  This  jig  is  guaranteed  to  be  correct 
to  a  split  one-thousandths.  Connecting  rods  are  brought 
to  perfect  alignment  without  removing  the  rod  from  the 
jig.  By  the  use  of  this  jig  you  can  also  determine  whether 
the  bore  or  barrel  of  any  cylinder  has  been  correctly  ma- 
chined. It  may  also  be  used  as 
a  babbitting  jig  and  bearing 
made  absolutely  correct.  Sat- 
isfaction guaranteed. 


/      John 


Dee  Tool  Co. 


Rock  Island,  111. 


IT  is  easy  to  understand  why 
this  organization  is  called 
upon,  in  practically  every  case,  to 
aid  in  the  solution  of  important 
cooling  system  problems  when  you 
consider  that  it  brings  nearly  a 
quarter  of  a  century's  experience 
to  bear  on  such  problems. 


FEDDERS  MFG.  CO.,  Inc. 
BUFFALO  N.    Y. 


.AUTOMOTIVE  'RADIATORS 


Turn  to  Bossert  for  the  Quick  and  Economi- 
cal Production  of  Your  Pressed  Metal  Parts 


The  Bossert  Corporation 

Main   Office   and  Works: 
Utica,   New    York 

Branch    Offices: 
Cleveland.    Ohio:    812    FideliLy 


30   Church   St. 


IOO% 

Right 


High  Torque  Motors 

Positively  superior  in  economy  and  durability  be 
cause  it  maintains  its  greatest  pulling  power  at  average  speed. 

~uilt  upon  a  principle  that  years  of  most  strenuous  tests 
have  proved  right.  The  "buy  word' 
thousands  of  tractor  men 
"Waukesha."     Manufactur- 


Write 

for  Complete " 

Information 


The 


The  Supreme  Eagle-Seal 

is  our  guarantee  of  the 
highest  quality  engine,  pro- 
d  u  c  e  d  on  a 
large  scale 
product  ion 
basis  by  ex- 
perienced en- 
gine builders. 

SUPREME 
MOTORS 
CORPORATION 
Warren,  Ohio 


ines 


pREDommk 


'Mush.o.on-Michlo*.,        . 


How  Accurate  is  Your  Micrometer} 
PRATT&  WHITNEY 

MIKECHECKS 

Nearly  all  micrometers  show  an  apprecia- 
ble error  at  some  points  within  their 
range.    Pratt  &  Whitney  Mikechecks  offer 

an    ineipi'iisivf.    positive    humus    for    check- 
ing  these   errors      Set  euri.i-.ts  of  gages  .1", 
,2",     ::".     "•".    ;iii-l     1"    In    length   accurate 
within    .000025"— a  quarter    of   a   ten 
thousandths.     Packed   in   gun   metal 
case  they  tit  the  vest  pocket.    Their 
price    is    so    low    that    every    tool-      ,_— 
maker   can    afford    a    set.      Also  fur- 
nished  in    metric  sets  from   3.5   U)  '~t      ^ 
mm  and  for  larger  work  in  2"  ami 
50    mm   sizes. 
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LIGHT    AND    HEAVY    METAL 

§TAMPING 


WORCESTER    PRESSED    STEEL    COMPANY 
WORCESTER  MASS. 


'A  Real  Innovation" 


TRANSMISSION 


Makes  back  gear- 
ing on  grades 
easy.  All  gears 
available  when 
needed.  No 
clash  or  ratchet. 
No  "wobble- 
Offers    many    advantages    in 


stick"    shift    lever. 

motor  car  and  truck  operation 

Write  for  Booklet. 

FLEXO-MOTIVE   CORPORATION 

332   S.   Michigan   Ave.  Chicago.    Illii 


(ehnrich^ 

JAPANNING  OVENS  ENAMELING 

You  can  improve  your  finish  and  save  real 
money  by  using  a  GEHNRICH  OVEN  for 
baking  japans  and  enamels. 

SEND  FOR  BROCHURE. 

Gehnrich  Indirect  Heat  Oven  Co.,  Inc. 

Buckley  St.,  Long  Island  City 
Chicago  Office:  327  So.  La  Salle. 


PISTON 

PINS 


THE   TRINDL  CO..  2917  S.   Wabash   Ave.,   Chicago 


Beaver  Falls,  Pa, 

Manufacturers    of 

BRIGHT      FINISHED      STEEL      SHAFTING, 

SCREW  STEEL,  CHROME  NICKEL  and 

CHROME   VANADIUM   STEELS   in 

FLATS,    SQUARES,    ROUNDS, 

HEXAGONS     and      SHAPES; 

also  ELEVATOR  GUIDES. 

BRANCH   OFFICES:     Boston,  Buffalo,  Cleveland 
BRANCH   OFFICES   AND    WAREHOUSES:     Chicago,  Ci 
Detroit,  New   York  and  Philadelphia 


Good  Cars  Require  Good  Springs 


We  supply  great  quantities 

RAYMOND  MFG.  CO.,  Ltd. 

CORRY  PENNA. 


The  C.  G.  Spring  Company 


CHRISTIAN  GIRL 
President 


SPRINGS 

KALAMAZOO,  MICR 

Successor*  to  the  Kalamazoo  Spring  &  Axle  Co. 


WL1 

Bu'|rrtlMEGON  A0T01\  SPECIALTIES  C0.5 

0/^~  MUSKEGON, 


MICHIGAN. 


lay  Reputation  -"The  Besl  Cam  Shafts  Made" 
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Automotive 


FORGED     IN     DETROIT 


'May    Bee"    For  sines— 

the      right      answer      to      your 
forging   problems. 


<  lolv^  IVemveux^  (oimj  )i\m-    Dsieii 


LAPOINTE 

^ 

!1®  NEW  LONDON. CONN.  W  W^§> 
takers  of  Broaching  Machines  and  Broaches. 


ATHOL   TOP  MATERIAL 
ATHO LEATHER 


Two  products  that  meet  the  manu 
Willi  ATHOLEATHEB  and  ha 
MATERIAL. 


Athol  Manufacturing  Company 

Marysville,    Mich.  Athol,    Ma 


ANDREW  C.  SISMAN  CO. 

DETROIT 

Specialists  in  wood  automobile  body  building,  truck  cabs, 
wooden  carcasses  for  open  and  closed  bodies,  truck  bodies, 
motorbus  bodies,  running  boards,  floor  boards  and  Linder- 
man  machine  products. 


Hoover  Steel  Balls 

Defeat    friction.      Save    power 
Hoover  Steel  Ball  Co. 

Ann  Arbor,  Michigan 


Schatz 
UNIVERSAL 

AmmwSsup 

BALL  BEARINGS 


WP 


<33£Enn>     " 


DRAWING  TABLES  &  BLUE 
PRINT  FILING  CASES. 
Economy    Drawing    Table 
&  Mfg.  Co. 

Adrian,    Mich. 


RIVETING     REVOLUTIONIZED 

High  Speed  Hammers  head  rivets  cold,  tight  or  loose,  flush,  counter- 

sunk  or  finish  heads  any  shape  desired. 

Built   in  nine  Bizes  to  handle   rivets  up  to  1%"  diameter. 

Seed    us   sample   assembly    with    rivets   or  sketch   of  the  work    and 

let  us  shoulder  your  riveting  problems. 

The    HIGH    SPEED    HAMMER    COMPANY,   Inc. 

ROCHESTER,   N.   Y. 


United 

Alloy  Steel 

Corporation 

CANTON,    OHIO 

BARS— BILLETS- 

-SLABS 

Bveciallstt  <n  Alloy  Bttelt 

BRANCH   OFFICES 

Htw    Y.rt 

Dotrott 

Chlcmie 

Indiana  Dolll 
Philadelphia 

San  rmrUK 

Porttand 

CUnlua 

Complete  Plant  and  Equipment  for 

STAMPINGS 

FOR  AUTOMOBILES  AND  TRACTORS 

McDowell  Manufacturing  Company 

Pittsburgh,  Pa.  Millvale  Sta. 


Cast  Nichrome 

HEAT  TREATING  CONTAINERS 

Endure  in  High   Temperature 

Driver-Harris  Company 

Harrison.  New  Jersey 

Chic.JO         -         D.tro.l  -         Can. do         -         Engl.,,4         .         Fr.HC. 


THE  KELLY  REAMER  CO. 


tocl- 


Oia 


gives  prompt  engineering 
service  and  deliveries  on  all  kinds  of  special 
boring  and  reaming  Production  Tools.  Cata- 
log on  request. 


CLEVELAND 


OHIO 


IMMB\ 


AUTOMOTIVE  ENGINEERING 

DEVELOPMENT  :  :  DESIGN  :  RESEARCH 

CONSTRUCTION  REPORTS 

Parts  and  Complete  Vehicles  of  All  Types.     Factory  Organi- 
zation and  Operation.      Expert  Services  in  Patent  Litigation. 

JOSEPH    ANGLADA,    Consulting    Engineer 

New  York,   501    Fifth   Ave.  Chicago.    Marquette   Bldg. 

Philadelphia,   Real  Estate   Trust  Bldg. 


FINLEY  R.  PORTER  &  CO. 

Consulting  Engineers 

60  Broadway  New  York  City 

All   phases   of   internal    combustion   engines 


L    O     C 

K     E 

P  ATTE  R  N 

WORKS 

"Largest    Automotive    Pattern 

Shop    in    the    World" 

33   Woodward   Ave. 

Detroit 
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Van 

Norman  Machine  Tool  Company 
VAN  NORMAN 

Milling  Machines,  Internal  Grinders 
Ball-Raceway  Grinders,  Bench  Lathes,  etc. 

SPRINGFIELD,  MASS.,  U.  S.  A. 

SHELBY 

SEAMLESS  STEEL  TUBING 


(table  for  practii 

NATIONAL  TUBE  COMPANY 


PITTSBURGH,   PA. 


Moulded  Insulation 

for  Automotive  Use 


AMERICAN    INSULATOR    CORPORATION 


@?  American  Gauge  Co. 

DAYT  ON.QH1  O^ 

American  Amplifying  Gauge 


"GtVe  it  the  Scrub   Test' 


Write    for   Sample 

O'BANNON    CORP. 

200   Fifth   Ave. New  York 


^5 

rxT  ^FRANKLIN/,  Q 

■  ^«w  !qbSUuSSb^&aSI 

Ac 
ba 

ttirat 

-    a' 

Fra 

e    die  castings    made    from    Aluminum,    Tin,    Lead,    ar 
oys.     Estimates  given  from  samples,  drawings  or  blue 

nklin    Die-Casting    Corporation,   Syracuse,    N 

d    Z 

pru 

Y 

nc 

ts. 

I 

Crofoot  Gears  Deliver  More  Work 

Whenever  Crofoot  Gears  have  been  installed,  almost  invaria- 
bly increased  production  has  resulted.  Smooth  flow  of  power 
and  elimination  of  undue  friction  always  results.  The  next 
time  specify. 

CROFOOT  GEARS 


any  quantity. 


.^a/?. 


Sc 

mac 

hi 

«>rk 

to 

•>" 

din 

meter. 

H 

ecis 

on     gi 

md 

ns 

of 

ry    desc 

■P 

up    to 

6" 

dia 

ete 

r   for   ex 

nal 

ivork 

>nd 

to 

5" 

diamete 

r   t 

or  lr 

terna 

rk. 

Member 

American  Gear 

Manufacturers' 

Association 


Crofoot  Gear  Works,  Inc. 

Hyde  Park  Ave.,  at  Readville 
BOSTON,  37,  MASS. 


Spurs 
Bevels 
Mitres 
Spirals 
Helicals 
Worms 
Worm 
Gears 


MEISEL 

''The    Finest    in    Gear    Quality" 

Quality  is  to  Meisel  Gears  what 
personal  honor  is  to  an  upright 
man — an  essential  characteristic. 
If  it's  a  Meisel  you  are  pledged 
it's  of  the  highest  standard  of 
quality. 


Meisel    Press    Mfg.    Co. 

942  Dorchester  Ave.,  Boston  25,  Mass. 


THE    BEARINGS    COMPANY 
OF  AMERICA 


Manufacl 
Let  our  e 
problems. 


of    Thrust    Ball    Bear 
ers  help   to  solve  you 


DROP  FORCINGS 
The  Roarings  Company  of  America 

Lancaster.    IVnna. 

Detroit,    Mich.,    Office:      1012    Ford    Bldg. 


Seamless  helical  tube  radiators 


'..»»t»r-r>»>rr»r  »•»>»> 


Their    use    on    America's    best    trucks   and    tractors    is    proof   of   their 
li  tity. 
ROME-TURNEY    RADIATOR    COMPANY 
104  Canal  St.,  Rome,  N.  Y. 


RESSED  STEEL  FRAME 

Rear  Axle  Housings — Drop  Forgings 

Heavy  Stampings  1 

A.  O.  SMITH  CORPORATION 

MILWAUKEE 


X    PLANNING    A    CAMPAIGN.      :,.. 

ork? 


advertiser  guess  at   the  quality  of  the 

D  i  whether  the  copy  (o  be  u?ed  Is  a  inn*  rfpn^rntaUon  of  his  goods. 

i i   he  guess  at  the  charges  of   the   photo-engraver  ami  olectrotyper? 

i  guess  at  the  circulation  of  the  publlcai a  to  be  used,   now  that  circula- 

tion  is  uiiiiiiin'f!.   w iif r •■   iiif  papers   go,   how    many   paid  for.   u<-w  many  given 

.■  >l    h<m    many    Mih-rnl.iT      i:<    .-, 
i  .  ■    i  i.'      are   vilul    tu    lint   .-hut---.    - . r    the    campaign, 

n         i       necessary    t.<t   ^-nr-     Any   publication    thai    is   worthy  of    the   advertiser's 
li  ration    will     give  ita    vi  rifled    hy    Lhe-    Audit    Bureau    of 

Clrcula   ■ 
Ash  fur  the  A.  B.  C   report   on  Al  TOMOTIVE  IND1  STECES. 


ALUMAC 


New  Aluminum 
Alloys  of  Increased 
Tensile  Strength. 

Write    for    Particulars    and    Sample 

ACME  DIE  CASTING  CORP.,  Brooklyn,  N.  Y. 
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PISTON 

PINS 

Any  Kind 

Any  Quantity 

Standard   or   C 

versixe 

THE  MONMOUTH  MACHINE 

COMPANY 

CLEVELAND, 

OHIO 

WARNER    GEAR   COMPANY 
MUNCIE,  INDIANA 

w 

CLUTCHES,     TRANSMISSIONS,     CONTROLS,     DIFFERENTIALS 

Quality  and  Deliveries  Guaranteed 

IRON  CITY 
SPRINGS 


Iron  City  Spring  Co. 
Factory    Representative,    The 


Pittsburgh,  Pa. 

Wetzel,    New    York — Detroit 


SUPERIOR  CLOSED  BODY    EQUIPMENT 

FOR   AUTOMOBILES 
Vanity  and  Smoking  Case*  Interior  Hardware 


THE  ART  WORK  SHOP 
828-36  East  Ferry  Street  BUFFALO, 


IPTfl 


=^ 


O/zpft  Pressure  Lubricating  System 

Cleans — Then  Lubricates 

The  Bassick  Mfg.  Co..  361  W.  Superior  St.,  Chicago,  U.S.A. 


<#> 


Sun  Emulso 

Sun  Automatic  Cutting  Oil 
Sun  Pipe  Threading   Oil 
Sun  Grinding   Oil 


SUN   COMPANY 

PHILADELPHIA 


radical 

tions. 

THE  OBERTING  MOTOR  CO 


to   hours.      Crankshaft    bearings  exposed   In 

Unusually   efficient    oiling    system.      Other 

provements.      Let  us  send  details  and   spec i fie ti- 


Cleveland,    Ohio 


PRECISION  LATHES  and  GRINDERS 
I  l#R0 Ve  D  THR E AD  TOOL 

RIVETT  JLATHE  ^GRINDER  COMPANY 

Brighton   District  of  Boston 


SUPERIOR  DIE  CASTINGS 


Mechanical  Pa 


FINISHED  and  Ex 


tofMa. 

Our  new  TENSO  AUoy  is  Double  the  Tensile  Strength 

of  Cast  Iron  —  Equal  to  Malleable  —  Stronger  than  Brass 

Die  Castings  of  Standard  White  Metal 

and  Special  Alloys 

BARNH ART  BROTHERS  L  SPIHDLER 

Monroe  and  Throop Streets    CHICAGO 


QUEEN  Ins.  Co. 
■^      OF  AMERICA 


HEAD    OFFICE 

84  WILLIAM   ST. 


NEW  YORK 


size  and 
type  for  every 
requirement. 


Automotive  Power  Plants 

W  rite  for  literature. 

Wisconsin  Motor  Manufacturing  Co. 

Milwaukee.   Wis. 


The    ROCKFORD 

HEAVY  DUTY  HORIZONTAL 
BORING  AND  DRILLING  MACHINES 

Tell    us  your    production    requirements,    and    we'll    he 

glad  to  show  you  "That  the  Rockford  will  do  for  you. 

THE      ROCKFORD      DRILLING      MACHINE      CO. 

Roekfonl,    HI.  u.    S.    A. 


Booth 

Mechanical 

Felts 


Felts  for  all  purposes  used  in  con- 
nection with  axles,  transmissions,  uni- 
versal joints  and  all  working  parts. 
Felt   Washers,  Wicks,  Packings. 

The  Booth  Felt  Com- 
pany, Inc. 

463  Nineteenth  St.  Brooklyn,  N.  Y. 

Chicago    Office — 732   Sherman   St. 


CANDLER 

*  tags  ««/  Sheet  Metal  Parts 
Candler  Radiator  Co. 

<W5  Shoemaker  Road. 

DETROIT     . 


VARNISH  DRYROOMS 

Scientifically  Built Automatically  Controlled 

MAKE  EVERY  DAY  A  PERFECT  DRYING  DAY 
DRYING  SYSTEMS,  Inc.,  11-17  South  Desplaines  Street,   Chicago 

Users    protected    by    Grosvenor    Pr He    Patent    1. 186,477 


The   O.S.E.    Electric  Rivet   Heater  does  awai   with   thru 
Inefficient   coal,    coke   and    oil    forges. 
Heats  rivets  to  8  In.    length  nlih&ut  adjustment. 
Bares    time— conserves    fuel.    AU    sizes— all    voltage*. 

UNITED      STATES     ELECTRIC     CO. 
\e\v    Lonilnu.nnves   in    Principal   ClUea.  Conn 

WQ°lB£Jectric 

RIVET  HEATERS 
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CINTILLA 


The  world's  highest   grade 

sold  only  in  Europe, 

The  magneto  rotates  and  the  delicate  pa 

the  most  severe  condit 


an  of  ignition.  *.he  Swiss  Scintilla  Magneto,  hitherto 
ailable  to  the  American  markei 

stationary— insuring  long  life  under 
for  details. 


SCINTILLA    MAGNETO    CO..    INC. 
57th   Street  Xew  York  City 


iteHrteted     FOR  DEPENDABILITY,  SERVICE  AXD   ECONOMY   SPECIFY 

EMPRESS  GREASE  AND  OIL  CUPS 

AS    YOUR  STANDARD   LUBRICATOR  EQUIPMENT 

BOWEN    PRODUCTS    CORP. 

Auburn   Div.,   Anburn,   ft.   Y.:   Winkley   Div.,   De- 
troit, Mich.:  Zerk  Div..  rlCTelnnd,  O.;  Minneapo- 
Div.,    Minneapolis.    Minn.      Canadian    Factory:     Cana- 
dian   WHnkley    Co..    Ltd..    Windsor,    Ont. 

CATALOGUE  "O"  SHOWS  THEM  ALL.     SEND  FOR  IT 


DIE-MOLDED      CASTINGS 

AND 

BRONZE-BACK     BEARINGS 

for  automobiles,  tractors,  trucks  and  for 
all  automotive  and  electrical  equipment. 

STEWART    MANUFACTURING    CORP. 

4500  Fullerton  Ave.  Chicago 


CUT  FELT  PARTS 
For   the   Automotive    Indnxtry 

See    Our    Full    Page    Advertisement   in    Next    Week's    Issue   to 
AMERICAN    FELT  COMPANY 

325    South    Market   St.,    Chicago.    111. 
114    East    13th    St..    Kew    York.  100    Summer    S 


A  Complete  Service  Which  Appeals  to  the  Manufacturer 

1VI     O    L    T    R    U    F» 

Finished   Steel  Products 

Cold  Drawn  Steel.   Shafting.  Free  Cutting  Screw  Stock.   Rounds,  Hex- 
agons.  Squares*   Fiats.    Special   Shapes,   Finished  Machine  Keys,    Stand- 
ard Woodruff  Keys.   Flattened,  Ground  and  Polished  Steel  Plates,  Discs, 
Foundry  Pattern   Plates.    Steel  Core   Plates. 
MOLTRI'P    STEEL    PRODUCTS    COMPANY 
Bearer  Falls.  Pa.       New  York  Office,  Woolvrorth   Itl.iu. 


DURSTON  TRANSMISSIONS 

for    Trucks    and    Passenger    Cars 

Manufacturers  of  Trucks  up  to  one-ton  capacity,  Speed 
Wagons,  or  Passengers  Cars,  are  invited  to  Investigate 
the  adaptability  of  Durston  Transmissions  to  ta.lt 
requirements. 

DURSTON     GEAR     CORPORATION 

Maltbie    Street,  Syracuse.    V    Y. 


GRINDING 
MACHINES 


|LANDIS 


BORING 
MACHINES 


LANDIS  TOOL  COMPANY 


WAYNESBORO,  PA. 


JOHNSON    BRONZE    BUSHINGS 

Over  twenty  years  of  specialization  have  convinced  manu- 
facturers   that    the    uniformity,    permanence,    dependability 
and  quality  required  are  always  to  be  found  in  JOHNSON 
BRONZE  BUSHINGS. 
Send  us  your  blue  prints  or  sample   for  quotations. 

JOHNSON  BRONZE  COMPANY 

Works    and    General    Offices:    New    Castle.    Penna, 


THOMSON  ELECTRIC  WELDING  CO. 
THOMSON  SPOT  WELDER  CO. 

LYNN,  MASS.,  U.  S.  A. 

Pioneer    manufacturers    of    high    grade    efficiency 
Electric  welding  machines.  Send  for  circulars  today. 


ROBERTS  iS^ 
MONROE^ 

55mRRENST 
NEW  YORK  CITY 


BOMON 

AUTOMATIC 
CHASSIS 
LUBRICATOR 


S  NE  AD 

.£,  s_.      Resilient,  flexible  power 

CUSHION   DRIVE 

^»-»fjn    ■»     transmission  without  lu- 

st**""^^,*  ,*"       bncation,  noise  or  back- 
lash.    Write    for   data. 

(Founded  1849) 

(*&          snead   & 

COMPANY                   Jersey  City,  N.  J. 

H.'.ly  Stork.  HnnilSto.-k.  (-'wider  Stock.  Shoot 
»ets,  "ThTTRIte"  Hoop  Driiuinp  Stock- als< 
ta.liator-.  Lamps,  Etc.     Write  for  quotations 


AMERICAN  SHEET  AND  TIN  PLATE  COMPANY,  —  Pittsburgh,  Pa 


SCREW  MACHINE  PRODUCTS 


Harde 


ad     Cr 


nd     Produ 


Send  blue  prints.     Quick  deliveries 

Cataloo    shovAng   complete    line    on    request! 

N.   Y.    Office,  207  W.   76th    St. 

Detroit  Office,    In..  Book  llliltt. 


CASEY-HUDSON  CO. 


361  East  Ohio  St. 
Chicago.    HI. 


OLSEN-CARWEN 


Static -Dynamic    Tetting    Machine   for    Balancing   Rotating    Parti 

Tells    the    operator    in    a    few    minutes    where    the    unbalance    Is,    now    inueS 

material  to  remove  and  Just  what  size  drill   to  use. 

Saves  labor — banishes  guesswork.  . 

Manufacturers  of  all   the   latest  up-to-date  testing  machinery  for  drtermla 

lnjt  the    strength    and   quality   of   material. 

TINIUS   OLSEN  TESTING   MACHINE  CO. 

.-.<>">    N.    12th    St.,    Phllndelpliin,    Pa. 


FOR  INSULATIVE  USES  AND  MECHANICAL  PRODUCTIONS 


dAKEUTE-DILlCTO 


a   laminated   product   of  paper   saturated   with    i  ,-.<-    Bakellte  and  hot- 
pressed    Into   sheets,    rods,    tabes   and   si la] 

"THE   MATERIAL  OE    a    THOUSAND   ai   rOMOTIVB    OSES' 
CONTINENTAX    FIBRE    CO  MP  ANT,    Newark,    Delaware 


CHAMPION 

DROP  FORGINGS 

The  Champion  Mch.,6  Forcing  Co. 


104 


AUTOMOTIVE     INDUSTRIES 
THE  AUTOMOBILE 


June  30,  1921 


DYETT  Machine  Keys  Save  60  %    of  Time  and 
Labor  in  the  Fitting 

The   trouble  of  putting  on   or   removing  the  hub   from   a   shaft   is   eliminated   with 

Dyett    Keys  for   they   will   not   rock    or    roll. 

And    they    are    easily    removed    without    damage    to    the 

key    or    key -way    by    the    use    of    the    chisel    under    the 

shoulder. 

These     keys     are     interchangeable     and     the     sizes     are 

designated    by    the    same    numbers    as    the    WcodirS    keys. 

Let  us  send  you  complete  information 

THE    FRANK    J.    DYETT    CO. 

Illon,  -New    York 


CICOA 

CHARCOAL     IRON 

Charcoal   Iron   Company    of   America 
Detroit  Michigan 


ROME  WIRE 

Ignition  Cable  Starter  Cable 

Horn  Wire 
Charging    Cable  Battery   Cable 

Rome  Wire  Company,  Diamond  Branch,  Buffalo,  N.  Y. 


LYONSS53S 


The    Battery    Monarch  „_£... 

Lyons  Storage  Battery  Co.,  Stephen  Girard  Bldg.,  Phila.,  Pa. 


WE   OFFER  THESE  FACTORS  OF  SAFETY 

Consider  Them  As  They  Apply  To  Your  Production: 

— 16    Years   of   experience. 

— Abundant   active   and   reserve  capital. 

— Unusual    organization    and    mechanical    equipment. 

— Reserve    machines,   spacious    storage,   and   extensive   reserves 
of    steel. 

—Broad    and    liberal    sales"  policies. 
These  assure  you  a  steady,  unfailing  supply  of  motor  car  springs. 

DETROIT  STEEL  PRODUCTS  CO.        Detroit,  Michigan,  U.  S.  A. 


The  Cleveland  •Akron  Bag  Company. 


« PORTERS 
BURLAP 


PAPETR.  COTTON   AND  JUTE 
BAGS    OF   ALL    KINDS 


MAKERS 
PAPER 


THE  CHICAGO  DETROIT  BAG  CO 


MISSOURI  VALLEY   SACK  CO 


DIAL    GAUGES 

When  you  find  Ames  dial  gauges  in  the  finest 
automotive  shops,  on  close  limit  work — there's 
a  reason*   Let  us  tell  you  why.     Write  TODAY. 

B.    C    AMES    COMPANY 
Waltham  Mass. 


Ingersoll-Rand  Co. 

Manufacturers   of 

PNEUMATIC  TOOLS  OIL  ENGINES 

AIR  COMPRESSORS 

General    Offices:     11     Broadway,    New    York 


DUESENBERG 

Four    Cylinder    Automobile    Motor 
is    now    being    built    and    sold    by 

ROCHESTER  MOTORS  CORPORATION 

120   Broadway  New    York  City 


Ipichor  Post  Fences 

t'nclimbable.  rimless  and  fireproof  chain  link  woven  steel  fences.  Tnequalled  for 
durability  and  protection.  See  our  display  advertisements  In  the  first  and  third 
Issue    every    month. 

Catalog  on  Request 
ANCHOR   POST   IRON   WORKS,   167   Broadway,  N.   Y. 


BUICK 

U  hen  better  automobiles  are  built 
Buick  will  build  them 


A.  B.   UNIVERSAL  JOINT 

Centrifugally     forced     lubrication,     oil 
lubricant,      hermetically     sealed      within 
housing.     Frequent    at- 
tention unnecessary. 

EASTON   MACHINE  CO. 
•■nth    Easton,  Mass. 


BARNES-MADE  FOR  BVEHY  TRADE' 


The  Wallace  Barnes  Companu 

BRISTOL CONNECTICUT. 


radiators 


for  trucks,  tractors  and  airplanes 
Bush    Manufacturing    Co.  Hartford,    Conn. 


brSwn-Ope-gear 

TRANSMISSIONS 

BROWN-LIPE-CHAPIN 

DIFFERENTIALS 
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Hollow   Die   Casting's 

The  engineer  or  designer  forced  to  use  sand  core  castings  for  complicated  hollow  parts 
because  present  die  casting  methods  do  not  permit  satisfactory  results,  should,  by  all 
means,     investigate    the    new     HOLLOW     SPHERE     DIE     CASTINC.    PROCESS.     As    in 

glass   blowing,    walls    of   any    de>in  l     i ■■<  ■•    .ire  .>!.  .->nifl   aini    .■•■; ■:  >.■<:.  iy    .-nk>u.I]    inside. 

Interesting  and  valuable  information  may  be  had  by  those  submitting  blueprints  or 
specifications.    Bronze,    brass,    aluminum,    white   metal,    etc. 

F.  R.  DIE  CASTING  CO. 

722  WiMlsworth  Street  Syracuse,  N.  Y. 


The  GEMMER 

IMPROVED    YOKE    END 

takes     the    place    and    performs    all    functions 
of    the    adjustable    yoke    end    and    lurnbuckle 

M.  J.  Ford  Manufacturing  Company 

307-11    Market  St.  Hoboken,  N.  J. 


A  dependable  gasoline 
line  of  Titeflex  tubing 
can  be  furnished  in 
any  length  with  suit- 
able couplings  as 
equipment  on  any  mo- 
tor car,  truck  or  trac- 
tor. 

TITEFLEX   METAL  HOSE   CORPORATION, 

Badger  Ave.  &   Run yon    St.  Newark,   IV.  J. 


MODERN 

PLAIN  GRINDING  MACHINES 

— The    machines    of    greatest    satisfaction    and    profit. 
MODERN  TOOL  CO.  ERIE,  PA. 

Main    Office    and    Works:    Third    and    French    Sts. 


We    have    succeeded    in    developing  a   Universal   Joint    that 
as    thoroughly   and    reliably    lubricated    as   a   transmission 
r  rear  axle. 

11  will  prove  mutually 

MECHANICS   MACHINE    CO.,    Rockford,    111. 

Manufacturers 
I     L.8.    Engineering    Co.,    4210    Woodward    Ave.,    Detroit.    Sales    Rep. 


*'The  Carburetor  Universal'* 

ZENITH  CARBURETOR  CO. 

New  York  DETROIT  Chicago 

Lyons  London  Turin 


The  Initials  of  Mr. 
Aklmoff's  name  are 
our    trade-mark. 


BALANCING  MACHINERY 

rhat   will    Eliminate   Vibration. 
Pour   years   of   Unbroken    Success. 
Mr.    N.    W.    Akiraoff,    whose    personal    attention    to 
company   operations  guarantees   satisfaction,    Is   posi- 
tively not  connected  with  any  other  concern  making 
balancing  machinery. 

VIBRATION    SPECIALTY    COMPANY 
Mini  iso„   Bl«lfr.  Philadelphia,  U.  S.  A. 


Uniform  coefficient  of  friction  even  when  worn  as  thin  as  cardboard 

TRermoicI 

Brake  Lining 

Hydra ulic  Compressed 


THE  PATNIR 
BEARING  COMPANY 

8IW  BH1TAJN.  CONN  USA 


Shapers:  Gear  Cutting  Machinery 

Have  you  our  catalog? 


N(EAtfAR'r^ft,<L.U.3A,. 


The  Vast  Majority  of  Ca 
are      Gilmer      Equipped 


i  Built  in  America 
at      the      Factory 


Gilmer  Woven  Endless  Fan  Belts 


Manufacturers  have  found  by  number. e 
s  better  able  to  resist  the  destructive 
ind  moisture — the  fan  belt's  most  insidio 
belt  for  every  car. 


Gil 
L.   H.  GILMER  COMPANY 


ss  tests  that  Gilmer 
effects  of  heat,  oil 
us    foes.     There   is   a 

Philadelphia,  Pa. 


Coiidensite 


Dpor  handle*  made  of  Condensite  leave 
ihe  mold  complete  in  one  operation, 
effecting  a    substantial    rut    in    production 


idenalte    Co.   of  America 
loomfleltl,  New   Jersey 


The    Gasoline 
Tractor 

Towmotor 


THE   TOWMOTOR   CO..   1226  E 


Write  far   detail. 
152nd    Street.    Cleveland,    Phi. 


^VbEARINGs"| 


our   full  page  advertlae- 

U.    S.    BALL   BEARING    MFG.    CO. 

Conrad    Patent    License 
4-:t1    I-nlmer    St.  ChlcnKn.    111. 


The  Yale  way  of  moving 
materials  costs  less. 

Ask   for    bulletins. 


(YALE) 


-k«.     I - 


The  Yale  &  Towne  MfiS  Co.      Stamford. Conn. 


OHIO  STEEL  CASTINGS 


Anion,    TrnckH    n  ml    Anlo    Acrennorien. 

Careful  mihIiIiijk:  electric  atccl ;  electric  annealing  ; 
fast  machining  qualities;  delivery  reqnlrementa  met. 
The  Ohio  Steel  Foundry  Co..  Springfield,  Ohio 
Foundries  also  at  lAma  and  Bucvrus,  Ohio,  waere 
Large    Castings    Are   Made. 
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DAYTON 


Let  Us  Be  Your  Toolmakers 


OHIO 


We     specialize     in     service     on     complete     tooling     jobs.  Call     on     us     at     any     time     for     the     service     you     need. 


CASTINGS 

Grey  Iron — Brass — 

Bronze — Aluminum — 

Manganese  Bronze 

Inquiries  Solicited  for  Both  Small  and 
Large   Production. 

DICK  BROS.,   Inc. 

READING,    PA. 


GEARS 

ALSO    SPECIAL    MACHINERY 
AND    GEAR     PARTS 

ACME  GEAR   CO 

Wood    St.  PHILADELPHIA.    PA. 


S.A.E. 

AND 

CASTLE 

NUTS 


B 


CCREW      rrach 

°    and   hand    sc 

plugs,    hollovt    -■■ 


ALL  SIZES  IN  STOCK 
products.  A 


The  New  Haven  Screw  Co. 

D    FROM    THE    BAR    PRODUCTS 
"     St.,  NEW     II  M  I   \      I  n\\ 


GEAR  CUTTING 
SPUR  AND   BEVEL  GEARS 

If  you  want  an  accurate,  prompt  and  satisfactory  Job.   try 
us     We    specialize. 

Also  equipped  to  do  cylinder  grinding  and  guarantee  tiigb 
claia    workmanship. 

AUTO  ENGINE  WORKS 
ST.    PADL.   MINNESOTA 


TOOLS,  DIES  AND  JIGS 

EXPERIMENTAL  WORK.  MANUFACTURING.  SCREW 
MACHINE     PRODUCTS.     1'RODCCTION     WORK. 

Send  us  your  blue  prints. 
Geo.  H.  Ainge  Tool,  Die  and  Machine  Works 

SPRLNCFIELD.    OHIO 


Let  Us  Assume  Your  Production 
Problem 

We  are  prepared  to  undertake  the  manufacture  of  your 
products  or  machinery  on  a  basis  that  will  be  distinctly 
profitable   to  you. 

I.ippincott-Carwen  Corporation 

Erie    Ave.    &    Richmond    Street.    PHILADELPHIA.    PA. 


I  Screw  Machine  Work 

UP    TO    1"    DIA. 

BRONZE    CASTINGS 

SHAMBOW   SHUTTLE  CO. 

WOONSOCKET.   R.   I. 


j  The  S.  H.  Thomson  Mfg.  Co. 

Fount   and   St.    Clair  Sts..   DAYTON.   OHIO 

=  MANUFACTURERS     OP     NON-FERROUS      AUTOMO- 

=  BILE    HARDWARE       SPECIALIZING    OUTSIDE    AND 

f  INSIDE      IIOOR      HANDLES.      FOOT      RAILS.      RORE 

=  RAILS,     notll)     CATCHES.     CASOLINE     VALVES    AND 


Gnome  Machine  &  Tool  Co. 


=  Mechanical 

V                        Dies- 

■TooI» 

1  Experts            \                     Jig»--Pixture« 
1  Engineering          \                 Machine  Work 
=  Drafting                      \ 

I  Experimental                \       L'Sh>    Production 
1  Work                                 \     Work 

ELIZABETH,  N.  J. 

1    Gnome  f 

or  Production  Efficiency 

% 

ONOME   MACHTN1 

*    TOOL    CO.. 

ELiZ..    N.   J. 

VgjJA  cXsTINGS 

otto 

ALUMINUM  AND  BRONZE 
J.  W.  RICHARDSON 

"•■ " » r" " 

FOUNDRY  &  METALS  CORPORATION 

BROOKLYN,  N.  Y. 

M  E  T  A  L 
STAMPINGS 


Light  ami 
Hea 


Worcester  Stamped   Metal    Company 
Worcester.  Mass. 


The  Carroll 

Engineering 

Company 

Tool    Engineers    and 
Builders 

DAYTON  OHIO 
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LATEST  PRODUCTION  EQUIPMENT  FOR  FABRICATION  OF 

Parts  or  Complete  Units,  Aeroplane  Parts,  Experi- 
mental Motors,  Aeronautical  or  Automotive. 
Testing  Equipment,  General  Machine  Construction 

AND  MANUFACTURE  OF  PARTS  IN  QUANTITIES 

Automatic  and  hand  screw  machine  capacity  to  4^4"  diam. 
Lathes  to  36"  swing.  Bullard  vertical  and  Lucas  horizontal  boring 
mills,  vertical  and  horizontal  millers,  multiple  high  power  and  sensitive 
drills.  Grinding,  gear  cutting,  thread  milling,  gun  drilling,  broach- 
ing, stamping,  heat-treating,  pyrometer  equipment,  full  testing  equip- 
ment, also  pattern  and  wood-working  shop,  sheet  metal  and  forge 
shop.     Engineering  where  desired. 

Submit  your  mechanical  problems  to 

BREWSTER  &  CO.,  Inc. 

Bridge  Plaza,  LONG  ISLAND  CITY,  N.  Y. 


SPOOL  WIRE 

COPPER.    BRASS.    TINNED    AND    BLACK 
ANNEALED. 

E.  H.  Tate  Mop  &  Cordage  Co. 

67    Sudbury    St.  BOSTON.    MASS. 


Crankshafts  Re-Ground 

WRIST  PINS 

LARGE    OR    SMALL   QUANTITIES 
PARTS    MADE    COMPLETE 

A.  B.  LANDIS  &  SONS 

Chestnut    Hill  PHILADELPHIA.    PA. 


Designers  and  Manufacturers  of 

AUTOMATIC  AND 
SPECIAL  MACHINERY 

E.  H.  MACHINE  CO. 

234  Maple  Street.  Weeliawken.  N.  J. 


j     LIGHT   GRAY    IRON    AND  SEMI   STEEL    I 

CASTINGS 

!    The    Fremont    Foundry    Co.    1 

FREMONT.  OHIO. 

I  BRASS,  BRONZE  AND  ALUMINUM  I 

1      CASTINGS 

3  Designers  and  Manufacturers  of  Completely  Finished  Parts  | 
|       FOWNDRY-MACHINE     SHOP-PLATING     ROOM        j 

I  The  Superior  Brass  Mfg.  Co.  I 

I  W-8S    Wayne    Street.  MANSFIELD.    OHIO  : 


[MACHINE      WORKJ 

LIGHT.   ACCfBATE    MACHINE   WORK  | 

CONTBACT   MANEFACT1BINO 

|         York  Electric  &  Machine  Co.         1 

|  M-31    N.    Penn.   St.  YOBK.   PI.  I 


AUTOMATIC 

SCREW  MACHINE 
Size  \  to  2%    PRODUCTS 

Toledo   Automotive   Products  Co. 


2240  SNKAI)  AVE. 


TOLEDO,  OHIO 


I  Screw  Machine  Products  f 

CAPACITY    K"    TO    Vi"  | 

1    The  Brown  Bag  Filling  Machine  Co.    1 

|  mCBBUBG.    hash 

mifiilMiiiirrmmmtflllllMllmiKnimiinitilr mm mil  i  ill  I  in  [ii  i  [it  i  inn tiin!= 


I  l$rtm-Dronz€>-Alumhnru: 

1 1  JSt^Tf  0  (T 

Our  foundry  HasDeen  tn  Con- 

i    *  tiniwusQw^ion  Since  19T0 

Dies,  Jigs,  Fixtures 

We    are    specialists    In    automotive    production    tools    and 
iLCial    machines.    Send   hlue   prints   for   estimates. 

Mehl  Machine  Tool   &   Die   Co. 

ROSELLE.    N.    J 

SO   Minutes  from  NEW   YORK   CITY  |     | 


Keystone 
Die-Casting  Company 

Norristown,  Pa. 


PISTON  PINS 

Hardened  and  Cround  Parts 
1   THE  MACHINE  SPECIALTY 
COMPANY 

1  Ann  Arbor  Michigan 


m 


IAMANTll  MALLEABLE  and  SEMI-STEEL  CASTINGS 


IS 

lQ'\  .GiveloUs^GiveUYou 


TEMPLE  MALLEABLE  IRON  &  STEEL  COMPANY 

Foundry:  Temple,  Pa.  Office:  Philadelphia.  Pa. 


08 


rrmE^fF 
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Screw  Machine  Products    j  |  RUSSELL,  HOLBROOK  &  !  J     LIGHT  PRODUCTION 


ACCURATE      WORK.         QCTCK      DELIVERIES.  ! 
SMALL    SIZE     WORK     PREFERRED. 

D.  M.  Watkins  Co. 

274   Pine   St.  PROVIDENCE),    R.    I.  | 


HENDERSON,  INC.       ! 

30  Church  Street.   NEW  YORK 

|  High  Production   Automatic  Drilling  | 
&  Tapping  Machinery 


accessories. 

W.  C.  AKINS  MACHINE  CO.- 

1    Gleason    Place  ROCHESTER.    N. 


METAL    STAMPINGS 

TOOLS-DIES— JlfiS-PrVTl'RES 

LATHE   AND   l'LANER   WORK 

In    our    metal    damping    department    there    are   50   presses 

with  capacity   up   to  2W    ton*.— Send  your  blue  prims  tor 

GREAT  LAKES  PRESSED  STEEL  CORPORATION 

MM  Niagara  St..  BUFFALO.  NEW  YORK 


Light  Grey  Iron 

G  ASTI  NGS 

UNIVERSAL  FOUNDRY  CO. 

OSHKOSH.   WIS. 


Automotive 

CASTINGS 

Gray  Iron  and  Semi-Steel  Metals 
of  Highest  Quality 

Modern  Production  Plant 

CONNERSVILLEFOUNDRYCORP. 

connersville 

Indiana 


The  Hu mason  Mfg.  Co. 
SPRINGS 

AND 
SCREW  MACHINE  PRODUCTS 

DIVISION  B.  FORESTVILLE,  CONN. 


METAL  STAMPINGS 


ARROW   MOTOR    &    MACHINE    CO. 

740     FreliinK-lmj-sen     Avenue, 
Newark,   N.  J. 


§3   J±    «§    J£   |T   ~£   §  Light  and  Medium 

PAPER,    ASBESTOS    AND    RUBBER  |  |  STAMPINGS 

FLANGE,  JOINT,    HAND  AND   MANHOLE      |  |  made  in  all  metals.    Finishing  Washers  a  Specialty.  I 

American    GasRet     Co.  I  MASSACHUSETTS  MACHINE    SHUP.  Inc.  f 

613    Center    St.,      MILWAUKEE,    WIS.  I  |  •«  Alhany  St.  BOSTON.  HUBS.  | 


I  HUB       CAP       AND       SPARK       PLUG 
|  WRENCHES;    SPECIAL    SOCKET   AND 
1   PLAT     WRENCHES;     METAL     STAMP- 
INGS    OF     ALL     KINDS. 

I       New  England  Pressed  Steel  Co. 

NATECK.    MASS. 


We  are  prepared  not  only   to  furnish   the  best  = 

factory    flooring    made    but    "built    up"    RUN-  = 

NING     BOARDS     and     FLOOR    HOARDS  | 

made  from   1x4   strips  on  Linderman  machine.  = 
Large  contracts  desired. 

CARTER  BLOXONEND  FLOORING  CO.  f 

Kansas  City,  Mo.  = 


HUNDREDS  of  machine  shops  are  ready  for  Contract  Work.  Tell 
us  your  needs  and  we  will  find  the  shop  that  will  handle  the 
work  for  you.  Automotive  Industries,  Contract  Work  Department, 
239  West  39th  Street,  New  York. 


THE    CLEARING    HOUSE 

OF  THE   MOTOR   INDUSTRY 

JFor  Parts,  Accessories.  Tires,  Machinery,  Rebuilding,  Repairing,  Welding  and  Used  Cars.     Also  Help 
and  Situations  Wanted  and  Miscellaneous  Classified  Advertising. 


Attorney. at-Law  and  Solicitor  of  Patents 

Formerly   Member    Examining    Corpt,   United 

Statet  Patent  Office 

C  L.  PARKER 

American   and   foreign   Patents   secured.    Searches   made  to 
determine    patentability    and    validity.    Patent    suits    con- 
ducted    Pamphlet    of    instructions    gent    upon    request. 
Mcfiill     Building,     WASHINGTON.     D.     C. 


FOR  SALE 

70.000  STANDARD   NO.   000   RUSTPROOFED 

GREASE  CUPS 

AT  AN  ATTRACTIVE  PRICE 

NORTH  EAST  ELECTRIC  CO., 

ROCHESTER,   N.   T. 


!  SERVICE  MANAGER  WANTED  f 


Permanent  position  for  energetic,  efflciei 
man  with  considerable  mechanical  experien 
ecutive     ability.    Opportunity     for     clean     ( 


practical 
also  <\- 
huslling 


LAHR  MOTOR  SALES  CO.,  Bismarck,  N.  D. 


Wisconsin  Gear  Co. 

GEAR    WORK    OUR    SPECIALTY 


MILWAUKEE,    WIS.  = 


PARTS 

Many  factories  have  odd  lots  of  parts 
of  various  kinds  resulting  from  dis- 
continued lines.  Why  not  sell  to  ad- 
vantage through  the  Clearing  House 
of  The  Automotive  Industries? 


WANTED 

Ooneral  Manager  for  automobile  agency  I 
in  large  city  handling  popular  cars  and  I 
trucks.  Fine  building,  great  opportunity.  I 
Address  Box  119,  care  of  Automotive  I 
Industries.  I 


A  QUICK  TURNOVER  —  MANUFACTURERS ! 

The  odd  parts  and  material  of  all  kinds  left  over  from  this  and  maybe  previous  years'  manufacturing  can  be  quickly  turned 
into  cash — through  the  Clearing  House  Advertising  Columns  of 


Automotive  Industries 


without  in  any  way  obligating  you  we  will 


No  lot  too  small  or  too  big  to  clear  up.     Send  us  a  list  of  your  odds  and  end; 
submit  a  specimen  Clearing  House  advertisement  along  with  advertising  rates 

For  a  QUICK  TURNOVER  Address  CLEARING  HOUSE  DEPT. 

THE  CLASS  JOURNAL  CO.,  239  West  39th  Street,  New  York  City 
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Manufacturing  and  Merchandising  Opportunities 

A  SPECIAL  SERVICE  TO   OUR  ADVERTISERS 

The  items  appearing  in  these  columns  form  a  part  of  the  inquiries  received  by  our  Contract  Work  Service 
Department  during  the  past  three  weeks.  Manufacturers  or  concerns  interested  in  these  or  similar 
inquiries  can  secure  full  information  as  to  how  this  service  is  operated  by  communicating  with  the 
Contract  Work  Service  Department,  Automotive  Industries,  239  W.  39th  Street,  New  York. 


6880  Will  consider  taking  over  on 
royalty  basis  any  patented  device  that 
might  be  readily  manufactured  from 
drop  forgings  or  stampings;  that  is,  we 
seek  an  opportunity  to  cultivate  opening 
for  useful  devices  which  we  could  manu- 
facture in  our  own  plant  and  market 
under   our   own    name. 


6881  Designer  wishes  to  interest  manu- 
facturers in  making  and  marketing  high 
pressure  grease  gun  for  chassis  lubrica- 
tion, preferably  on  basis  of  initial  pay- 
ment  plus   piece   royalty. 

6882.  Has  patented  an  auto-theft  signal 
with  which  it  is  claimed  practical  and 
satisfactory  tests  have  been  made.  The 
idea  offers  a  signal  by  a  whistle  arrange- 
ment. Will  dispose  of  patent  on  a  royalty 
basis  or  consider  other  manufacturing  and 
marketing  arrangements. 

6883  Has  invented  and  applied  for 
patent  on  an  auto  tire  chain  tightener. 
Would  like  to  sell  the  manufacturing  and 
sale  rights  on  a  royalty  basis  or  will  con- 
sider other  mutually  interesting  plans. 

6884  Has  secured  patent  on  a  rear  hub 
attachment  for  Ford  cars.  Can  be  used 
as  temporary  repair  in  case  of  broken 
hub,  also  will  pull  car  out  of  mud  when 
stuck.  Will  retail  from  $2  to  $3  each. 
Manufacturing  and  marketing  cooperation 
is  desired  or  will  consider  royalty  basis 
arrangement. 

6885  This  inventor  has  patented  a  de- 
vice said  to  be  a  carburetor  improvement 
which  will  prove  economical  to  gasoline, 
also  motor,  resulting  from  the  operation 
of  the  needle  valve.  Will  sell  patent  on  a 
royalty  basis  or  will  consider  other 
arrangements. 

6886  Has  patented  an  auto  tire  and 
desires  to  have  some  special  shape  rims 
made.  At  this  time  only  a  few  rims  are 
wanted  to  make  practical  tests,  although 
would  be  interested  also  in  prices  in 
quantities. 

6887  Has  developed  and  is  already  sell- 
ing a  high  presure  hand  auto  tire  pump 
which  can  be  easily  and  quickly  attached 
and  detached  by  clamping  on  running 
board  and  operated  with  easy  back  and 
forth  stroke  of  the  lever.  Have  sold 
foreign  selling  rights.  Would  like  to  sell 
domestic  rights  on  a  royalty  basis  or  will 
consider  a  manufacturing  and  marketing 
proposition. 

6888  Has  invented  an  appliance  which 
consists  of  a  shoe,  which  can  be  readily 
clamped  on  the  power  wheel  of  an  auto 
to  prevent  the  wheel  from  slipping  in  the 
mud,  slush,  sand  or  may  be  used  in  any 
way  where  the  wheel  does  not  obtain  a 
firm  hold.  It  will  in  no  way  injure  tire. 
Can  be  put  on  the  market  at  a  very 
reasonable  cost.  Would  like  to  have  de- 
vice merchandised  either  on  a  royalty  or 
contract  basis. 

6889  Invented  and  Is  selling  a  ray 
director.  The  device  has  been  on  the 
market  for  more  than  a  year,  now  selling 
over  a  thousand  pair  per  month  in  the  city 
of  Los  Angeles,  the  device  having  been 
approved  by  the  State  of  California  as 
giving  the  best  nf  satisfaction.  Cheap  to 
manufacture,  retails  at  $2.30  per  pair. 
Desire  to  market  In  a  bigger  way  and 
therefore  seek  marketing  cooperation, 
royalty   basis   preferred. 

6890  Has  patent  since  February  1921  fin 
a    bushing    extractor    and    Inserter.     This 

hi  be  manufactured  as  a  special 
i  eliminates  the  dis- 
sembling and  assembling  of  motors 
Manufacturing  and  marketing  cooperation 
wanted,  or  will  consider  royalty  basis 
arrangement. 


6891  Has  patented  an  auto  locking  de- 
vice which  is  a  combination  of  a  steering 
post  and  electrical  lock  which  is  placed 
on  steering  column.  It  is  a  key  lock. 
When  car  is  locked,  there  Is  no  current. 
In  other  words,  when  steering  post  is 
locked  you  cannot  start  engine  and  car 
must  be  locked  in  order  to  shut  down 
engine.  Manufacturing  and  marketing 
cooperation  desired  or  will  consider  a 
royalty   basis   proposition. 


6892  This  factor  has  been  allowed 
patent  on  a  tractor  plow  hitch  device. 
This  hitching  device  will  automatically 
unhitch  when  the  plow  strikes  a  rock, 
stump,  etc.  Would  like  to  have  manu- 
factured on  a  royalty  basis  or  will  con- 
sider any  sound  proposition. 


6893  A  company  now  making  a  nation- 
ally used  small  tool  will  buy  outright,  or 
manufacturing  and  selling  rights  of  im- 
proved small  tools  or  machinery  equip- 
ment   that   would   fit    in   with    their   lines- 


6895  Would  like  to  get  production  cost 
estimate  on  a  thousand  radiators.  Five 
hundred  for  Buick  cars  and  five  hundred 
for  Ford  cars.  Interested  also  in  obtain- 
ing an  estimate  on  cost  of  two  thousand 
radiators,  that  is,  one  thousand  of  each 
for  the  two  respective  cars  mentioned. 


6896  Manufacturing  concern  with  ample 
capital  and  very  complete  facilities  for 
producing  all  sorts  of  small  forged, 
hardened,  heat  treated,  machined  and 
ground  articles,  would  like  to  be  put  In 
touch  with  parties  having  meritorious 
devices  that  could  be  sold  in-  large 
quantities  to  the  automobile  trade,  with 
view  to  purchase  of  rights  or  manufactur- 
ing  under  royalty   basis. 

6897  An  established  manufacturer  of 
high  class  Inner  tubes  wishes  a  number 
of  additional  salesmen  to  work  on  com- 
mission.     Much  desirable  territory  Is  open. 

6898  Invented  March  15,  1321,  a  boltless 
adjustable  self  locking  hose  clamp,  which 
eliminates  rusty  bolts  and  torn  bolt  heads. 
Easily  adjusted,  and  quickly  applied. 
Would  like  to  let  out  on  a  royalty  basis 
with  some  manufacturer  or  would  consider 
a  contract  basis  proposition. 

6899  A  company  located  in  Indian- 
apolis is  interested  in  receiving  quota- 
tions on  windshields,  tops,  upholstered 
cushions,  and  general  body  hardware  and 
accessories. 

6900  A  foreign  manufacturer  would 
like  to  get  in  touch  with  someone  who 
will  cooperate  in  the  manufacturing  and 
marketing  of  a  patented  automatic  traffic 
warner,  to  be  manufactured  and  dis- 
tributed under  a  royalty  basis.  The 
warning  signal  which  is  placed  on  rear 
of  car  and  works  automatically,  has 
found  considerable  favor  in  England, 
therefore  the  desire  to  get  device  under 
way  also  In  U.  S. 


6901  Has  made  a  Hinge  Radiator  Cap 
that  can  he  made  to  use  on  any  car. 
This  cap  screws  Into  the  radiator  the 
first  time  the  same  as  any  cap  but  after 
that  all  that  is  necessary  to  fill  the 
radiator  Is  to  lift  the  lid  or  cover. 
The  cap  being  fastened  shut  by  a  spring 
lock  will  prevent  any  leaking  or  rattle. 
No  springs  or  small  parts  exposed  to  the 

action   nf  the        I  will   not   burn 

the  Angers,  Would  like  to  get  in  touch 
with  some  reliable  firm  who  will  make 
the  caps  on  a  royalty  basis  or  will  con- 
sider    any     sound     proposition. 


6902  Has  devised  and  obtained  patent 
on  a  device  which  offers  methods  and 
means  for  analyzing  gaseous  mixtures. 
The  device  can  be  located  on  the  dash  so 
as  to  indicate  to  the  driver  directly 
whether  his  mixture  is  too  rich  or  too 
lean  so  that  he  may  adjust  his  carburetor 
to  obtain  the  maximum  combustion 
efficiency  from  his  gasoline.  Would  like 
to  have  patent  taken  over  on  a  royalty 
basis    or    otherwise. 


6903  A  concern  manufacturing  a  high 
grade  puncture  and  blow-out  proof 
armored  inner  tire,  desires  to  get  in  touch 
with  someone  who  has  an  established 
sales  organization  to  dispose  of  a  part 
or  all  of  their  output.  A  proven  product 
recommended  by  thousands  of  users. 

6904  An  auto  traffic  signal  company  lo- 
cated in  Missouri  would  like  to  get  in 
touch  with  a  manufacturer  who  will 
make   and   market   their   product. 

6905  Vaporizing  Process— world  rights 
for  sale.  Patented  in  over  thirty  coun- 
tries. A  successful  method  of  using 
heavj  oils  lor  internal  combustion.  Suit- 
able for  all  types  of  engines.  Principals 
<rly  who  command  lam.  capital  or  con- 
trol first-class  distributing  facilities. 

6906  Want  finances  :  start  manu- 
facturing on  a  large  scale  a  well  de- 
veloped  and  operating  electric  truck 
(Have  60  now  in  operation)  or  will  lease 
patent  on  a  royalty  basis  to  a  well 
established  truck  manufacturer.  One 
of  most  efficient  and  simple  electric  drives 
on  market  to-rtay. 

6907  Seek  prices  on  10,000  special  class 
hydrometer  syringe  tubes  which  are  very 
similar  to  the  regular  tube  except  that 
the  lower  portion  is  elliptical  instead  of 
circular  in  cross  section,  also  10,000  hydro- 
meters with  flattened  bulb  to  fit  above 
tube,  and  prices  on  20,000  special  springs 
formed  from  flat  spring  steel.  Blue" print 
and    specifications    available. 

6903  Manufacturing  and  marketing 
facilities  available  for  iron  and  steel 
products.  Company  prepared  to  finance 
desirable  proposition.  Prefer  staple  prod- 
uct past  development   stage. 

6909  Would  like  to  get  in  touch  with 
somebodj  near  New  York  who  is  in  a 
position  to  machine  an  aluminum  piston 
in    quantity   lots. 

6910  This    company    is    Interested    in    a 
high   grade   four-speed   transmission   with 
Hi.-    fourth   speed   over-geared;    transmit 
sion    is   to   i„-   used   on   a   high   efficiency 

I  cj  i    in  .in-,  whirh  is  being  deslgni  ii 

i  "in  i   amidshlp  or  unit  power  plan!   type 

intlng        \isii    Interested    In    four- 

w  io  .  i  brake  foi  autoi  I  lesire  to 
touch  wiili  a  company  building  an  ixli 
equipment  having  brakes  on  tin-  front  as 
well  as  reai  I  our  w  heel  brakes  will  re- 
quire i  special  arrangement  for  the  oper- 
ii  ion  ..[  the  brake  by  the  foot  pedal 

6911  Manufacturings  combination  auto 
lock  as  a  preventive  against  auto  steal 
Ing.      Have    sold    several    hundred    locks 

have     smn     .-in  n- 

«  '   ■■•  I   '"   I"1"  i)   v,  iih   a  in  m  o 

vidual  who  can  assist  In  manufai 
and  in. .1 1  el  n  w  III  also  con  Idei 
alty  basis  propi 

6912  i  ] 

1  '"i   aervlci      tatlor     I .,,     , 

n  .-I   the    Automotive   tndu 

adi representation   of 

'""-    '  alabli      Mini,     in    ■  , i ,,,,,. 

>Ti  ii  ..I  to  .i.  \  elop  some  ne\i 
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The  Steel  Disc  Wheel  Which  Has 

STRENGTH 

ADEQUATE  FOR  THE  MOST  SEVERE  SERVICE 

LIGHTNESS 

TO  SATISFY  THE  EXACTING  DESIGNER 

RESILIENCY 

FOUND  IN  NO  OTHER  DISC  WHEEL 


Hubs  to  Fit 
Any  Axle 


Tread    Is 
Maintained 


Air  Valve  Is 

Accessible 

from 

Front  of  Wheel 


Triple    Curved 

Discs   of   Steel 

Only    Found 

in 

Harvey's 


HARVEY  RIM  &  WHEEL  CO..  Inc. 

BUFFALO.  N.  Y. 


THE  ADVERTISERS'  INDEX  is  published  as  a  convenience  and  not  as 
a  part  of  the  cdvertisin;  contract.  Every  care  will  be  taken  to  index 
correctly.    I*-:  allowance  will  be  made  for  errors  or   failure  to  insert- 
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Zenith  Carl 


CURTIS  Steel 
Clutch  Discs 
are  furnished  in 
high  carbon  or 
soft  steel,  plain  or 
slotted,  flat  or 
formed,  unfin- 
ished or  ground 
and  polished, 
tempered  or  un- 
tempered — any 
size. 


'E  are  experts  in  the  manufac- 
ture of    custom-built    clutch 
discs  of  precision.     We  know 
exactly  what  is  necessary  to  satisfac- 
tory   performance    in    automobile, 
truck  or  tractor  service. 

By  concentrated  effort  and  intensive 
skill  we  have  over  a  period  of  years 
developed  the  clutch  disc  business 
to  a  plane  not  approached  by  any 
other  manufacturer. 

We  have  solved  many  perplexing 
problems.  We  are  in  a  position  to 
give  expert  advice  as  to  your  par- 
ticular  needs. 


Curtis  Clutch  Disc  Co. 

1649  Kienlen  Ave.  St.  Louis,  Mo. 
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SPECIFICATIONS 

FRONT:  Spring  center 
distance  from  261/," 
to   29". 

Drop  from  center  line 
spindle  to  top  of 
spring  pad:  V/i" ', 
V/l".    4|/2". 

REAR:     Gear     ratios 
available:      5-!,     5I/2- 
I.   6-1.   6!/2-1,    7-1. 
Spring     center     dis- 
tance   from    37"    to 
41". 

Hotchkiss  or  torque 
arm  driven. 


Pressed  from  Steel — Welded  Once 

This  is  why  Columbia  Single  Reduction  Axles  resist  great  strains 


COLUMBIA  SINGLE-REDUC- 
TION ONE -PIECE -HOUS- 
ING REAR  AXLES  for  high-speed 
delivery  trucks  stand  by. 

Built  by  the  same  group  of  axle  spe- 
cialists that  build  Columbia  Axles  for 
heavy  trucks  and  passenger  cars,  these 
small  axles  are  soundlv  and  scientifi- 


cally designed  to  resist  strains  from  all 
angles. 

The  One-piece-housing  is  pressed 
from  a  single  piece  of  steel,  and 
welded  once.  This  adds  50%  greater 
torsional  strength,  and  it  is  supple- 
mented by  extra  large  ring  gears,  driv- 
ing shafts  and  brake  drums. 


The  Columbia  Axle  Company,  Cleveland,  Ohio 
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